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Part I-Administrative 

CHAPTER 1 
ADMINISTRATIVE 

SECTION R-101-TITLE 

These provisions shall be known as the No.nh Carolina S ta te Building Code, 
Volume vn - Residential, may be cited as such, and will be referred to herein as .. this 
code." 

SECTION R-102- PURPOSE 

The purpose of this Code is LO provide for the public safety , health and general 
welfare by providing for the administration and enforcement of this Code, as adopted 
by the Building Code Council and enforced by State and local code enforcement 
offic ials (CEOs). [G.S. I 43- I 38(c) I 

In this Code, the building, plumbing, mechanical , e lectrical, and gas systems shall 
be referred to as "service systems." Where the word building is used in this Code, the 
provisions shall also be applicable to the word "structure." 

SECTION R-103-SCOPE 

The provisions of this Code sha ll apply to the construction, alteration. repair. 
equipment, location, maintenance, movement to another site, removal and demolition 
of every one or two family dwe lling and townhouse. Appurtena nces connected or 
attached to such dwellings, and struc tures shall also fo llow the provisions of thi s 
Code. Accessory buildings with a ny dimension greate r than twe lve ( 12) feet a rc 
required to meet the provisions of this Code. Accessory buildings may be construc ted 
without a masory or concrete foundation provided all of the following conditions arc 
met: 

I. the building sha ll not exceed 400 sq. ft. or one story in height, 

2. the building is suppon ed on a wood foundation of a minimum 2 x 6 or 3 x 4 mud 
sill of approved wood in accordance with Section R-309. and. 

3. the building is anchored to resist ovenuming and sliding by installing a minimum 
of one ground anchor at each corner of the building. The total resisting force of all 
anchors shall be equal to 20 psf times the plan area of the building. 

Manufactured homes labe led with a HUD label arc exempt from the provisions of 
this Code. 

SECTION R-104 -AUTHORITY 

The CEO is hereby au thorized and directed to administer and enforce a ll of the 
provisions of this Code. The CEO is further authorized to render inte rpretations of 
this Code. whic h are consis~c nt with the spirit and intent o f this Code. 
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SECTION R-105- ENTRY 

Whenever necessary to make an inspection under a permit issued. the CEO shall 
have the right lo enter the bui ld ing or premises. Whenever the CEO has reasonable 
cause to believe that there exists any condition or Code violation which makes a 
building or premises unsafe, dangerous or hazardous, the CEO may enter such ~ 
building or premises. The CEO shall present proper credentials and request entry 
provided such building or premises is occupied. If .such building or premises is 
unoccupied, the CEO shall make a reasonable effort to locate the owner or other 
persons having charge or control of such and request entry. If entry is refused, the 
CEO shall have recourse 10 every remedy provided by law to secure entry. [G.S. 
153A-360, 153A-364, l60A-420. 160A-424] 

When the CEO has obtained a proper inspection warrant, a~ provided by law. no owner or 
occupant or any other persons having control of any building or premises shall fail or neglect 
to promptly pem1it entry. [ G.S. 15-27.2] 

SECTION R-106- VIOLATIONS AND PENALTIES 

Any person, firm, corporation or agent who shall violate a provision of this Code shall 
be guilty of a misdemeanor. Each such person shall be considered guilty of a separate 
offense for each and every portion thereof during which any violation is committed or 
continued, for a period of 30 days. Upon conviction of any such violation such person 
shall be liable 10 a fine 1101 to exceed fifty dollars ($50.00) for each offense. [G.S. l 43- l 38(h) I 

In case any building or structure is constructed or its purpose altered ~o that it 
becomes in vio lation of the technical codes, the local CEO may institute any 
appropriate act ion or proceedings including civil remedies 10: 

( I ) preve111 such unlawful erection, co11su1.1c1ion or reconstruction or alteration of purpose 

(2) restrain, correct, or abate such violation. or 

(3) prevent the occupancy or use of said building, structure or land unti l such 
violation is corrected. 

SECTION R-107- RIGHT OF APPEAL 

R-107.1 Gener.ii: Any person may appeal an order. decision. or determination of a CEO 
pertaining 10 the code or an y state bu ilding law by filing wri11en notice 10 the 
Commissioner or Insurance or his dcsignee within ten ( I 0) days after the order. decision. 
or determination. A copy of the appeal shall be furnished 10 each pany. A wri11en technical 
interpretation shall be provided as specified in R- I 07.2. [G.S. I 53A-374. l60A-434 I 

R-107.2 Administration by the North Carolina Department of Insurance: The 
Commissioner of Insurance through the Engineering Division shall have general 
supervision of the administration and enforcement of this code. The Engineering 
Division shall serve as staff for the Building Code Council and the Code Officials 
Qualification Board. The Engineering Division shall work in cooperation with local 
CEOs and provide general supervision 111 the administrat ion and interpretation of thi~ 
code. 
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Informal Interpretations-The Engineering Division shall provide informal 

technical interpretations on code related matters either by telephone or letter. 
These informal interpretations may be accepted by the local CEO or party 

requesting such interpretation or either party may request a formal written 

interpretation of this code. 

Formal Interpretations-Any person may reques t in writ ing a formal 

interpretation of this code. Such request shall be addressed to the Chief 
Engineer for the Department of Jnsurance. The request shall contain the 

type and s ize of building in question, the location of the building, and 
shall reference the code Sections in question. All formal interpretations 

shall be in writing and shall set forth the facts found and decis ions 

reached. In reaching a formal interpretation, the decision rendered shall be 

based upon the technical provisions of this code, public health and safety 
and shall be construed liberally to those ends. A formal written interpretation 

shall be binding on all parties, unless appealed to the Building Code Council 

as specified in R-107.4. Formal interpretations determined to be of a general 
nature shall be distributed on a regular basis as specified in R-116. [G.S. 143-140) 

R-107.3 Stop Work Orders: Whenever a stop order has been issued by an 

inspection department involving alleged violations of this code, the owner or 
builder may appeal in writing to the Commissioner of Insurance o r his 

designee within five (5) days after the date the order is issued, with a copy of 
the appeal to the inspection department. No further work may take place in 

vio lation of a stop order. The Commissioner or his designee shall promptly 
conduct an investigation. The inspection department, an owner or the builder 

shall be permitted to submit relevant evidence for the investigation. The 
Commissioner of Insurance or his designee shall provide a wriuen statement of 
the decision setting forth the facts found, the decision reached, and the reasons 

for the decision. In the event of dissatisfaction with the decision, the person 
affected shall have the option of appealing as set forth in R-107.5. [G.S. 153A-
361, 160A-421] 

R-107.4 Building Code Council: The Council shall hear appeals from the 
decisions of State enforcement agencies relating to any matter related to this 
code. The appeal process is specified in Volume I-A. 

R-107.5 Superior Court: Whenever any person desires to make an appeal from 
a decision of the Building Code Council or from the decision of a State or local 

enforcement agency, he may take an appeal either to the Wake County Superior 
Court or to the Superior Court of the county in which the proposed building is 
to be situated. [G.S. 143-14l(d)] 

1995 Revisions 3 



One and Two Family Dwelling Code 

SECTION R-108 - AL TERNA TE MATERIALS AND SYSTEMS 
• • R-108.1 General: The provisions of this code are not intended to prevent the 
• 
• use of any alternate material or method of construction, provided any such • 
• alternate has been reviewed and approved by the CEO at his sole discretion . • 

The CEO shall approve any such alternate, provided he finds that the alternate, 
for the purpose intended, is at least the equivalent of that prescribed in the 
code in quality, strength, effectiveness, fi re resistance, durability or safety. The 
CEO shall require that sufficient evidence or proof be submitted to substantiate 
any claim made regarding the alternate. 

R-108.2 Tests: The inspection department may require tests, test reports or 
specific analysis as proof of compliance. This work shall be performed at the 
expense of the owner, or his agent, by an approved testing laboratory or other 
approved agency or design professional. The CEO may accept as supporting 
data to assist in this determination duly authenticated reports from the Building 
Officials and Code Administrators International, Inc., Southern Building Code 
Congress International, Inc., International Conference of Building Officials, the 
National Evaluation Service Committee of the Council of American Building 
Officials, acceptance documents from the U.S. Department of Housing and 
Urban Development or from other approved authoritative sources for all materials 
or assemblies proposed for use which are not specifically provided for by this 
code. 

SECTION R-109 - PERMIT 

R-109.1 Permit Required: A permit shall be obtained before beginning 
construction, al teration or repairs, othe r than ordinary repairs, using 
appl ication froms furnished by the CEO. 

Exception: Permits shall not be required on a single family dwelling for any 
work costing fi ve thousand dollars ($5,000) or less unless the work involves: 

( I ) the addition, repair, or replacement of load bearing structures. 

(2) the addition or change in the design of a plumbing system; 

(3) the addition, replacement or change in the design of a heating or air 
conditioning system; 

(4) the addition, replacement or change in the design of an electrical 
system; 

(5) the use of materials not permitted by this code; or 

(6) the addition of roofing, excluding replacement of like grade of fire 
resistance. 

R-109.2 Work Authorized: Work shall not deviate substantially from that 
described on the permit documents. 
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R-109.3 Information Required: An application for a permit shall be filed with 
the inspection department on a form furnished for that purpose and include the 
following: [G.S. J 53A-357, 160A-4 I 7] 

( 1) a general description of the proposed work; 

(2) location of proposed work; 

(3) the signature of the owner, or his authorized agent; 

(4) the proposed occupancy classification of all parts of the building; and 

(5) inspection departments shall make avai lable a list of other information 
which must be submitted with the building permit application. 

R-109.4 Contractors License Required: When the General Statutes require 
that general construction, plumbing, mechanical, electrical, fire protection, 
or gas work be performed by an appropriately licensed individual, no permit 
for such type work shall be issued to an unlicensed person or firm. A local 
governmental entity may require that the person doing the actual work be 
licensed or hold a journeyman's certification issued by a local board. Such 
journeyman's certification shall be evidence that the possessor has passed 
an examination prepared by the local authority indicating that the individual 
is competent to perform the intended work. [G.S. 87-14,87-21(e), 87-43. l , 
l53A- l34, l53A-357, !60A-194, 160A-4l 7] 

R-109.5 Action on Permits: The inspection department shall act upon an 
application for a permit without unreasonable or unnecessary delay. If the 
inspection department is sat isfied that the work described in an application 
conforms to the requirements of this code and other pertinent laws and 
ordinances, it shall issue a permit to the applicant. If the submittal does 
not conform Lo the requirements of this code or other pertinent laws or 
ordinances, the appl ication shall be returned to the applicant with the reasons 
for refusal stated. [G.S. l53A-352, 160A-4l2] 

R-109.6 Prescribed Fees: A permit shall not be issued until the fees prescribed 
by the local governing authority have been paid. Nor shall an amendment to a 
permit be released until the additional fee, if any, has been paid. [G.S. 153A-
354, 160A-414] 

R-109.7 Work Commencing Before Permit Issuance: If any person 
commences any work on a building or service system before obtaining the 
necessary permit, he shall be subject to a penalty as established by the 
local governing body. [G.S. 153A-354, 160A-414] 

R-109.8 Building Permit Valuations: If the valuation of a building or service 
system appears to be underestimated on the application, the permit shall be 
denied, unless the applicant shows detailed estimates to meet the approval of 
the inspection department. Permit valuations shall include total cost, such as 
electrical, gas, mechanical, plumbing equipment, fire protection and other 
systems, including materials and labor. [G.S. 153A-354, 160A-414] 
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R-109.9 Expiration: A permit shall expire six (6) months, or any lesser time 
fixed by local ordinances, after the date of issuance if the work authorized 
by the permit has not been commenced. If after commencement, the work is 
discontinued for a period of twelve ( 12) months, the permit shall expire. 
Work authorized by any permit that has expired shall not continue until a 
new permit has been secured. [G.S. 153A-358, 160A-418) 

R-109.10 Revocation of Permits: 
R-109.10.1 Misrepresentation of Application: The CEO shall revoke, in 
writing, a permit or approval, issued under the provisions of this code for: 

(I) any substantial departure from the approved application, drawings, or 
specifications; 

(2) refusal or failure to comply with the requirements of any applicable State 
or local laws; 

(3) any false statement or misrepresentation as to the material fact in the 
application or plans on which the permit or approval was based. [G.S. 153A-
362, l 60A-422] 

R-109.10.2 Violation of Code Provisions: The CEO may revoke a permit upon 
determination that the work for which the permit was issued is in violation of, or 
not in conformity with, the provisions of this code. [G.S. 153A-362, 160A-422] 

SECTION R-110 - PLANS 
Building plans shall be drawn to scale and shall be of sufficient clarity 

to indicate the nature and extent of the work proposed and in conformance 
with the provisions of this code. A copy of the plans as approved by the 
CEO s hall be kept al the building s ite and available for scheduled 
inspections. All information, drawings, specifications and accompanying 
data shall bear the name and address of the person responsible for the 
design. Plans submiued shall be maintained as public records. Mirror 
image plans shall be acceptable when submitted with a set printed such 
that can be read. It shall be within the discretion of the CEO to issue permits 
for minor construction and/or repair work without plans. 

NOTE: House Bill 2015 ratified on July 13, 1994 amended GS 153A-
357(a) and GS 160A-417(a) Lo not require city or county inspection 
departments to review and approve residential plans submiued pursuant 
to the North Carolina Stale Building Code, Volume VII-Residential. 
This Bill docs not relieve the requirement for plans to be submitted but 
clarified that review of the plans will be done by the local government 
as it deems necessary. · 

SECTION R-111 - ADMINISTRATION AND INSPECTION 
R-111.1 Administration by Local CEOs: The initial responsibility for 
administration and enforcement of this code has been allocated to local CEOs 
under the supervision of State officials as designated within R-107.2. [G.S. 
143-L39(b)] 

R-111.1.1 Jurisdiction: A municipal inspection department shall have 
jurisdiction over all areas within the city limits, all extraterritorial areas 
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which the city has jurisdiction pursurant to state laws, and over any areas 
in which the municipality has contracted with another unit of government 
to perform code enforcement. A county inspection department shall have 
jurisdiction over a ll unincorporated areas ou tside any municipal 
jurisdiction located wi thin the county, all areas in which a municipality 
has requested the county to enforce this code, and within the jurisdiction 
of another unit of government in which the cou nty has contracted 10 

perform code enforcement. A joint inspection department created by two 
or more units of government shall have the authority to enforce th is code 
in all areas of legal jurisdiction of all units of government supporting the 
joint department. IG .S. I 53A-352. 153A-353, 160A-4 l l, 160A-4 IJJ 

R-111.1.2 Duties: Inspection departments shall: 
(I) receive applications and supporting data for permits; 
(2) issue or deny permits; 
(3) make all necessary inspections to insure code compliance: 
(4) issue or deny certificates of compliance: 
(5) issue or deny certificates of occupancy: 
(6) issue stop work orders or orders to correct violations; 
(7) maintain adequate records of permi ts issued or denied. inspections 
made, corrections ordered, and certificates issued; 
(8) and take other actions that may be required 10 adequately enforce 
this code. I G.S. I 53A-352 I 60A-4 I 2] 

R-111.2 lnspections: CEOs are to provide inspection services based upon 
this code. Plans and specifications are to be used as a guide, but the 
wri tten code text shall prevail. 

R-111.2.1 Footing Inspection: To be made after the trenches are 
excavated, all grade stakes are installed, all reinforcing steel and supports 
are in place and appropriately tied. all necessary forms are in place and 
braced and before any concrete is placed. 

R-111.2.2 Under Slab Inspection (Habitable Space): To be made after 
al l forms have been placed, all electrical. plumbing and/or heating and air 
conditioning facil ities. all crushed stone, a vapor retarder, all reinforcing 
steel with supports and tied and/or all welded wire fabric is installed. 
when required, but before any concrete is placed. 

EXCEPTION: Inspection is not required for driveway slabs, garage 
slabs, carport slabs, patio slabs, walks. etc., which are considered as 
non-habitable spaces. 

R-111.2.3 Foundation Inspection: To be made after all fou ndation 
supports are installed. This inspection is to check fou ndation supports, 
crawl space leveling, ground clearances, and positive drainage, where 
required. 

4.3 



One and Two Family Dwelling Code 

R-111.2.4 Rough-In Inspection: To be made when all building framing 
and parts of the electrical , plumbing or heating/ventilation or cooling 
system that will be hidden from view in the finished building have been 
placed but before any wall , ceiling fini sh or bui lding insulation is 
installed. 

R-111.2.5 Building Framing: To be made after the roof, wall, ceiling 
and floor framing is complete with appropriate blocking, bracing and fi re 
stopping in place. The following items should be in place and visible for 
inspection: 

(I) pipes; 

(2) chimneys and vents; 

(3) flashing for roofs, chimneys and wall openings; 

(4) insulation baffles; 

(5) all lintels required to be bolted to the framing for support shall not 
be covered by any exterior or interior wall or ceiling finish material 
before approval. Work may continue without approval for linte ls 
which are bolted and supported on masonry or concrete. 

R-111.2.6 Insulation Inspection: To be made after an approved building 
framing and rough-in inspection, with all insulation and vapor retarders 
are in place but before any wall or ceiling covering is applied. 

R-111.2.7 Other Inspections: l n addition to the called inspections above 
the inspection department may make or require any other inspections to 
ascertain comp liance with this code and other laws en forced by the 
inspection department. [G.S. l 53A-360, l 60A-420] 

R-111.2.8 Certification of Compliance Certification: To be made for 
each trade after completion of work authorized under this code. Upon 
satisfactory completion of a building, plumbing, mechanical, electrical 
fire protec tion o r gas syste m, o r po rtion the reo f, a Ce rtifi cate of 
Compliance shall be issued. This Certificate represents that a structure or 
system is complete and for certain types of permits is permission granted 
for connection to a util ity system. This Certificate does not grant authority 
to occupy a building prior to the issuance of a Certi ficate of Occupancy. 
[G.S. I 53A-363, 160A-423] 

R-111.2.9 Certificate of Compliance/Occuancy: To be issued after all 
the certificate of compliance inspections for each trade are complete, and ___.. 
other local laws are complied with but before occupancy. A new building 
shall not be occupied or a change made in the occupancy, nature or use of 
a building or part of a building unti l after the inspection department has 
issued a Certificate of Occupancy. Said certificate shall not be issued until 
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all required building and service systems sh al I have been inspected for 
compliance with this code and other applicable laws and ordinances and 
released by the inspection department. [G.S. 153A-363, 160A-423] 

R-111.2.10 Written Release: Work shall not be done on any part of a building 
or service systems beyond the point indicated in each successive inspection 
without first obtaining a written release from the inspection department. Such 
written release shall be given only after an inspection has been made of each 
successive step in the construction or installation as indicated by each of the 
foregoing inspections and the construction has been found to comply with all 
applicable requirements. In the event that a written release cannot be provided 
due to code violations or incomplete work, the CEO shall specifically identify 
the provisions of the technical code found to be inconsistent with the inspection. 
Sign-off on the posted permit shall constitute a written release of the successive 
step indicated. lG.S. 153A-359, 153A,360, 160A-419, 160A-420] 

R-111.2.11 Stop Work Orders: Upon notice from the CEO, work on any 
building or service system that is being done contrary to the provisions of this 
code or in a dangerous or unsafe manner shall immediately cease. Such notice 
shall be in writing and given to the person doing the work. Such notice shall 
state the conditions under which work may be resumed. Where an emergency 
exists, the CEO shall give a verbal notice to be followed by written notice within 
eight (8) working hours to stop the work. Appeals to stop work orders are 
specified in R-107.2. [G.S. 153A-361, 160A-421] 

R-111.3 Service Utilities: 

R-111.3.1 Connection of Service Utilities: No person shall make connections 
from a utility, source of energy, fuel or power to any building or system which 
is regulated by this code until approved by the inspection department and a 
Certificate of Compliance is issued. [G.S. 143-143.2] 

R-111.3.2 Authority to Disconnect Service Utilities: The inspection 
department shall have the authority to require disconnecting a utility service to 
the building, structure or system regulated by this code in case of emergency or 
where necessary to e liminate an imminent hazard to life or property. The 
inspection department shall have the authority to disconnect a utility service 
when a building has been illegally occupied, entry into the building for purposes 
of making inspections cannot be readily granted. The inspection department 
shall notify the serving utility, and whenever possible the owner and/or 
occupancy of the building, structure or service system of the decision to 
disconnect prior to taking such action. If not notified prior to disconnecting, 
the owner or occupant shall be notified in writing within eight (8) working 
hours. [G.S. 143-143.2, 153A-365, 153A-366, 160A-425, 160A-426] 

R-111.3.3 Temporary Connection: The inspection department may authorize 
the temporary connection of the building or system to the utility source of energy 
or fuel for the purpose of testing building service systems. Temporary electrical 
power shall be allowed as required by North Carolina State Building Code, 
Volume IV-Electrical. [G.S. 153A-363, 160A-423] 
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SECTION R-112 - PREFABRICATED CONSTRUCTION 

A certificate of approval by an approved inspection agency shall be 
furn ished wi th every prefabricated assembly, except where all elements 
of the assembly are readi ly accessible to inspection at the site. Placement 
of prefabricated assemblies at the building s ite shall be inspected by the 
CEO to determine compliance with this code, and a final inspection sha ll 
be provided in accordance with R-111.2.8. 

SECTION R-113- INSPECTION CARD 

The permit holder or his agent shall post the inspection record on the job site 
in an accessible and conspicuous place to allow the CEO to make the required 
entries. The record shall be maintained by the permit holder until the fi nal 
inspection has been made and approved. 

SECTION R-1 14 - CONTRACTORS RESPONSIBILITIES 

It shall be the duty of every person who shall contract for the installation 
or repairs of a building or service system 10 comply with state or local rules 
and regulations concerning licensing. It shall fur ther be the contractors' 
responsibility to conform to this code for all insta llations or repairs of a 
building or service system. Violations and penalties of these provisions are 
listed in R-106 of this code. [G.S. 87- 12, 87-21(e), 87-46] 

SECTION R-115 - EFFECTIVE DATE OF AMENDMENTS 
• 
• Amendments to this code adopted from July through June each year will 
• become effective on the following January 1, provided however that: 
• 

(I) The Building Code Council may specify any other effective date that it 
considers appropriate for amendments deemed necessary. 

(2) The provisions of any amendment shall be accepted by the local CEO 
as an alternate method of construction or alternate materials prior to the 
effective date if requested by the owner or his agent. 

S uch amendments sha ll be published and ava ilable fo r distribution by 
December I each year. [G.S. 143-138(g)] 

SECTION R-116- BUILDING CODE COUNCIL MAILING LIST 

An annual subscription fee of $60.00 will be charged for persons interested 
in being on the mailing list. Annual subscription will provide for the agenda, 
minutes with code amendments of the Council' s meetings, Council Committee 
meeting notices and formal inte rpretat ions made by the Department of 
Insurance. A check made payable to the N.C. Department of Insurance with 
mailing information shall be forwarded to the Engineering Division, N.C. 
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Department of Insurance with mailing information shall be forwarded to 
the Engineering Division, N.C. Department of Insurance, 410 N. Boylan 
Avenue, Raleigh, N.C. 27603. In addition to this information, subscribers 
will also be notified when new amendment packages to the codes become 
available. One copy of this information will be furnished free of charge to 
any trade or professional organization or State Licensing Board when 
requested on their letterhead. 

SECTION R-117 - CEO NOT FULFILLING RESPONSIBILITY 
When the local CEO does not fulfill their responsibility as specified in 

this code, the Commissioner of Insurance or his designee may institute any 
appropriate action or proceedings available. [G.S. 14-230, 14-231, 14-232, 
153A-356, l 60A-4 l 6] 

SECTION R-118- DEFINITIONS 
For the purpose of this code, certain abbreviations, terms, phrases, 

words and their derivatives shall be construed as defined in the locally 
adopted model code in this section. Words used in the singular include the 
plural, and the plural the singular. Words used in the masculine gender 
include the feminine, and the feminine the masculine. 

Accessory structure: A building, the use of which is incidental to that of 
the main building and which is located on the same lot. 

Accessible: Having access 10 but which first may require the removal of a 
panel, door or similar covering of the item described. See Accessible, 
~eadily. 

Accessible, Readily: Having direct access without the need of removing 
any panel, door or similar covering of the item described, and without 
requiring the use of portable ladders, chairs, etc. See Accessible. 

Approved: Approved refers to approval by the building official as the 
result of investigation and tests conducted by him, or by reason of accepted 
principles or tests by nationally recognized organizations. 

Approved agency: An established and recognized agency regularly 
engaged in conducting tests or furnishing inspection services, when such 
agency has been approved by the building official. 

Attic story: Any story situated wholly or partly in the roof, so designated, 
arranged or built as to be used for storage or habitation. If an attic which is 

1

.

11 
accessible by a fixed stairway has a 7 ft. clear height for greater than 50% 
of the width of the floor below, then the space shall be considered as a story 
when determining building height. 

• • 

Balcony (exterior): An exterior floor system projecting from a structure 
and supported by that structure, with no additional independent supports. 

Basement: That portion of a building which is partly or completely below 
grade (see "Story above grade"). 
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Building: Building shall mean any one- and two-fami ly dwelling or 
portion thereof, which is used, or designed or intended to be used for 
human habitation, for living, s leeping, cooking or eating purposes, or 
any combination thereof, and shall include structures accessory thereto. 

Building, existing: Existing building is a building erected prior to the 
adoption of this code, or one for which a legal building permit has been 
issued. 

Building official: Building official is the officer or other designated 
authority charged with the administration and enforcement of this code. 

Ceiling height: Ceiling height shall be the clear vertical distance from the 
finished floor to the finished ceiling. 

Court: Court is a space, open and unobstructed to the sky, located at or 
above grade level on a lot and bounded on three or more sides by walls or a 
building. 

Deck: An exterior floor system supported on at least two opposing sides 
by an adjoining structure and/or posts, piers, or other independent supports. 

Design Professional: An archi tect o r professional engineer legal ly 
registered under the laws of this state regulating the practice of 
architecture or engineering. 

Dwelling: Dwelling is any building which contains one or two "Dwelling 
Units" used, intended, or designed to be built, used, rented, leased, let or 
hired out to be occupied, or which are occupied for living purposes. 

Dwelling unit: Dwelling unit is a single unit providing complete 
independent living facilities for one or more persons including permanent 
provisions for living, sleeping, eating, cooking and sanitation. 

Family: Family is an individual, two or more persons related by blood, 
marriage or law, or a group of not more than any five persons living together 
in a dwelling unit. Servants having common housekeeping facilities with a 
family consisting of an individual, or two or more persons related by blood, 
marriage or law, are a part of the family for this code. 

Fireplace Chimney: A masonry passageway extending from the top of a 
smoke chamber for the purpose of discharging combustion emission from 
the firebox to the atmosphere. 

Fireplace Firebox: Consists of a hearth, back and side walls which extend 
from the hearth to the throat of the smoke chamber. 

Fireplace Smoke Chamber: That part of a masonry fireplace which 
extends from the top of the firebox to the start of the chimney flue lining. A 
smoke chamber shall have a damper and smoke shelf. 

Grade: The finished ground level adjoining the building at all exterior 
walls. 
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Grade floor window: A window located such that the sill height of the 
window is not more than 44 inches above or below the finished grade 
adjacent to the window. 

Greenhouse: An enclosed detached accessory structure consisting primar
ily of light-transmitting materials and used exclusively for growing plants. 

Guardrail system: A system of building components located near open 
sides of elevated walking surfaces. 

Habitable room: Habitable room shall mean any room meet ing the 
requirements of this code for sleeping, Li ving, cooking or dining purposes, 
excluding such enclosed places as closets, pantries, bath or toilet rooms, 
hallways, laundries, storage spaces, util ity rooms and similar spaces. 

Handrail: A horizontal or sloping rail grasped for guidance or support. 
Hollow masonry: Load-bearing or nonload-bearing construction using 
masonry units where the net cross-sectional area of each unit in any plane 
parallel to the bearing surface is less than 75 percent of its gross cross-sec
tional area. Hollow masonry units shall conform to ASTM C90, CI 29 or 
C652 listed in Section S-26.1 15. 

Hot water: Hot water means water at a temperature of not less than I 20°F. 

Kitchen: Kitchen shall mean an area used, or designated to be used, for 
the preparation of food. 

Listed and listing: Terms referring to equipment which is shown in a 
list published by an approved testing agency qualified and equipped for 
experimental testing and maintaining an adequate periodic inspection of 
current productions and whose listing states that the equipment complies 
with nationally recognized standards. 

Loads, live and dead: Dead loads are the weight of the walls, partitions. 
fra min g, floo rs, ceilings, roofs and all other permane nt s tationary 
construc tion entering into and becoming a part of the building. Live 
loads are all loads except dead and lateral loads. 

Manufactured home: Ma nu factu red ho me mea ns a s truct u re, 
transportable in one or more sections, which in the traveling mode 
is 8 body feet o r more in width o r 40 body feet or more in length, 
o r, whe n erected on s ite , is 320 or more square feet, a nd whic h is 
built on a perma ne nt c hass is and designed to be used as a dwelli ng 
w ith o r w ithout a permanent fo unda tio n when co nnecte d to the 
required utilities, and includes the plumbing, heating, air-conditioning and 
electrical systems contained therein; except that such term shall include any 
structure which meets all the requirements of this paragraph except the size 
requirements and with respect to which the manufacturer voluntarily fi les 
a certifi cation required by the secretary (HUD) and complies with the 
standards established under this title. For mobi le homes built prior to 
June 15, 1976, a label certi fying compliance to the Standard for Mobile 
Homes, NFiPA SO l , ANSI 11 9 .1 , in effect at the time of manu facture is 
required. For the purpose of these provisions. a mobile home shall be 
considered a manufactured home. 
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Manufacturer's installation instructions: Printed instructions included 
with equipment as part of the conditions of listing or labeling. 

Nails: Nails shall be defined as in ASTM F-547 as listed in Section S-26.118. 

Occupied space: The total area of all buildings or structures on any lot or 
parcel of ground projected on a horizontal plane, excluding permitted pro
jections as allowed by this code. 

Primary Level: The level which contains the primary living areas such as 
kitchen, den and living room. The primary level may also contain bed
rooms. 

Remote Exits: Remote exits is when doors or stairs are placed a distance 
apart equal to not less than 1/2 of the length of the maximum overall diago
nal dimension of the living area of the building or area served measured in 
a straight line between the doors or stairs. 

Solid masonry: Load-bearing or nonload-bearing construction using 
masonry units where the net cross-sectional area of cored brick in any plane 
parallel to the surface containing the cores shall be not less than 75 percent 
of the gross cross-sectional area measured in the same plane. No part of any 
hole shall be less than 3/4 inch ( 19.1 mm) from any edge of the brick. Solid 
masonry units shall conform to ASTM C55, C62, C73, Cl45, or C216 
1 isted in Section S-26.115. 
Stack bond: The placement of masonry units such that head joints in suc
cessive courses are horizontally offset at less than one-fourth the unit 
length. 
Story above grade (see attic story): Any story having its finished 
floor surface entirely above grade except that a basement shall be consid
ered as a story above grade when the finished surface of the floor above 
the basement is: 

1. More than 6 feet above grade; 
2. More than 6 feet above the finished ground level for more than 50 

percent of the total building perimeter; or 
3. More than 12 feet above the finished ground level at any point. 

Townhouse: Townhouse is a single-family dwelling unit constructed in a 
row of attached units separated by property lines and with open space on at 
least two sides. 

Window: Window shall mean a glazed opening, including portions of 
glazed doors. 

Yard: Yard is an open, unoccupied space, other than a court, unobstructed 
from the ground to the sky, except where specifically provided by this 
code, on the lot on which a building is situated. 
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Chapter 2 
BUILDING PLANNING 

SECTION R-201-DESIGN CRITERIA 
R-201.1 Design: Buildings and structures, and all parts thereof, shall be 
designed and constructed to support safely all loads, including dead loads, 
without exceeding the al lowable stresses (or ultimate strengths when 
appropriate load factors are applied) for the materials of construction in 
the structural members and connections. 

R-201.2 Climatic criteria: Buildings shall be constructed in accordance 
with the provisions of this code using the design criteria set forth in Table 
No. R-201.2. These criteria shall be based on the climatic and geographic 
conditions set forth in Appendix A. 

ROOF LIVE 
LOAD 
(Lbs.per 
Sq. Fl) 

20 

Table No. R-201.23 

CLIMATIC AND GEOGRAPHIC DESIGN CRITERIA 

WIND SEISMIC SUBJECTTO SUBJECTTO 
DESIGt-12 CONDITION DAMAGE FROM I DAMAGE FROM 

SPEED BY F,a;tu,e 

(mph) ZONE Weatoemg IJe!lll TBIT!IIB lleart 

f\l/A ModeralB Local Yes Yes 
Qmlims 

it 

WINTER DESIGN 
TEMP.FOR 

HTG. FACILITIES 

Local 
Coodlil:ns 
_'F 

1 Weathering may require a higher strength concrete or grade of masonry than necessary to 
satisfy structural requirements of this code. The grade of masonry units shall be determined 
from ASTM C34, CSS, C62, C73, C90. C129, C145, C216, or C652 listed in Section S-26.201. 

2 The jurisdiction shall fill in this portion of the table with wind design speeds determined from 
the Wind Probability Map in Appendix A. Wind pressures not specified shall be determined 
using procedures In North Carolina State Building Code, Volume I - General Construction or 
ASCE 7. 

3 In lieu of specific code requirements for structures in the 90, 100, and 11 0 miles per hour wind 
zones, compliance with Southern Building Code Congress International Standard SSTD1 0 is 

acceptable. 

R-201.3 Dead load: In estimating the dead load for the purposes of 
structural design, the actual weights of materials and construction shall be 
used with consideration for the dead load of fixed service equipment. 

R-201.4 Live load: The minimum uniformly distributed live load shall be 
as provided in Table No. R-201.4. Elevated garage floors shall be capable 
of supporting a 2000 pound load applied over a 20 square inch area. 
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R-201.5 Partition load: Interior walls and partitions shall be designed to 
resist a minimum lateral load of 5 psf. 

Table No. R-201.4 
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS 

USE 

Attics (accessible by fixed siairway) 

Balconies (exterior) 

Decks 

Fire escapes 

Garages (passenger cars only) 

Allies (no storage with roof slope not steeper than 3 in 12) 

Allies (limited auic storage) 

Dwelling units: Primary Level 

Other Levels 

Stairs 

LIVE LOAD 

30 

40 

40 
40 

50 

10 

20 

40 

30 

40 

R-201.6 Deflection: The allowable deflection of any structural member 
under lhe approved live load listed in Sections R-20 1.4 and R-201.5 shall 
not exceed the values in Table No. R-201.6. 

Table No. R-201.6 
ALLOWABLE DEFLECTION OF STRUCTURAL MEMBERS 

STRUCTURAL MEMBER 

Rafters having slopes >3/12 wilh no 

Notes: 

ceiling load 

Interior Walls and Partitions 

Floors and plastered Ceilings 

All Other Structural Members 

L = span length 
L ** = vertical span 

ALLOWABLE DEFLECTION 

U180 

L"/180 

U360'" 

U240 

••• When floor spans exceed 20 feet, joists, built-up beams and trusses shall not 
be spaced greater than 24 inches and deflection shall not exceed U480. 

SECTION R-202-LOCATION ON LOT 
R-202.1 Exterior walls: Exterior walls located less than 5 feet from 
property lines or IO fee t between buildings shall have not less than a 
I -hour fire-resistive rating. This fire-resistive rating shall be rated for 
exposure from bolh sides. 

R-202.2 Openings: Openings shall not be permitted in exterior walls of 
dwellings located less than 5 feet from lhe property line, or less than 10 feet 
between buildings. 
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SECTION R-203-LIGHT, VENTILATION AND HEATING 
R-203.1 Habitable rooms: All habitable rooms shall be provided with 
aggregate glazing area of not less than 8 percent of the floor area of such 
rooms. One-half of the required area of glazing shall be openable. 

Exceptions: 
l. The glazed areas need not be openable where an approved 

mechanical ventilation system is provided capable of producing 
a change of air every 30 minutes and the opening is not required 
by Section R-2 JO. 

2. The glazed areas may be omitted in rooms where an approved 
mechanical ventilation system is provided capable of producing 
a change of air every 30 minutes, artificial light is provided 
capable of producing an average illumination of 6 footcand les 
over the area of the room at a height of 30 inches above the floor 
level, and the opening is not required by Section R-210. 

R-203.2 Alcove rooms: When alcove rooms open without obstruction 
into adjoining rooms, the required window openings to the outer air shall 
be based on the combined floor area of room and alcove. For purpose of 
determining light and ventilation requirements, any room may be 
considered as a portion of an adjoining room when at least one-half of the 
area of the common wall is open and unobstructed and provides an 
opening of not less than one-tenth of the floor area of the interior room 
but not less than 25 square feet. 

R-203.3 Bathrooms: Bathrooms, water closet compartments and other 
similar rooms shall be provided with aggregate glazing area in windows 
of not less than 3 square feet, one-half of which must be openable. 

Exception: The glazed areas shall not be required where artificial 
light and an approved mechanical ventilation system capable of 
producing a change of air every 12 minutes are provided. Bathroom 
exhausts shall be vented directly to the outside. 

R-203.4 Required glazed openings: Required glazed openings shall 
open directly onto a street or public alley, or a yard or court located on the 
same lot as the building. 

Required glazed openings may face into a roofed porch where the 
porch abuts a street, yard or court and the longer side of the porch is at 
least 65 percent open and unobstructed and the ceiling height is not less 
than 7 feet. 

R-203.S Required Heating: When required by Table No. R-201.2, every 
dwelling uni t shall be provided with heating faci li ties capable of 
maintaining a room temperature of 68° F at a point 3 ft above the floor at 
the design temperature in all habitable rooms. 

SECTION R-204-ROOM SIZES 
Every dwelling unit shall have at least one habitable room which shall 

have not less than 150 square feet of floor area. Other habitable rooms 
shall have an area of not less than 70 square feet. Every kitchen shall have 
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not less than 50 square feet of floor area. 
Habitable rooms, except kitchens, shall be not less than 7 feet in any 

horizontal dimension. 

SECTION R-205- CEILING HEIGHT 
Habitable rooms, except kitchens, shall have a ceiling height of not 

less than 7 feet 6 inches for at least 50 percent of their required areas. Not 
more than 50 percent of the required area may have a sloped ceiling less 
than 7 feet 6 inches in height with no portion of the required areas less 
than 5 feet in height. If any room has a furred ceiling, the prescribed 
ceiling height is required for at least 50 percent of the area thereof, but in 
no case shal.l the height of the furred ceiling be less than 7 feet. 

Portions of a room with a sloping ceiling measuring less than 5 feet 0 
inches or a furred ceil ing measuring less than 7 feet O inches from the 
fini shed floo r to the fi nishe d cei ling s hall not be considered as 
contributing to the minimum required habitable area for that room. 

Exceptions 
l. Beams and girders spaced not less than 4 feet on center may project 

not more than 6 inches below the required ceiling height. 
2. All other rooms including kitchens, baths and hallways may have a 

ceiling height of not less than 7 feet. 
3. Ceiling height in basements without habitable spaces may be not 

less than 6 feet 8 inches clear except for under beams, girders, ducts 
or other obstructions where the clear height shall be 6 feet 4 inches. 

SECTION R-206-SANITATION 
Every dwelling uni t shall be provided with a water closet, lavatory and 

a bathtub or shower. 
Each dwelling unit shall be provided with a kitchen area and every 

kitchen area shall be provided with a sink of approved nonabsorbent 
material . 

All plumbing fixtures shall be connected to a sanitary sewer or to an 
approved private sewage disposal system. All required plumbing fixtures 
shall be connected to an approved system of water supply and provided 
with hot and cold running water, except water closets may be provided 
with cold water only . 

Suitable toilet facilities shall be provided and maintained in a sanitary 
condition during construction. An adequate number of facilities must be 
provided for the number of employees at the construction site according 
to the following: 

Number of employees Minimum Number of Facilities 

Less than 20 

20 to 200 

More than 200 

1 toilet 

1 toilet and l urinal per 40 workers 

1 toilet and 1 urinal per 50 workers 

T he re sh all be at lea s t o ne facil i ty for every two contiguous 
construction sites. Such facilities may be portable, enclosed, chemically 
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treated, tank-tight units. Portable toilets shall be enclosed, screened, and 
weatherproofed with internal latches. Temporary toilet facilities need not 
be provided on site for crews on a job site for no more than one working 
day and having transportation readily available to nearby toilet facilities. 

SECTION R-207-TOILET, BATH AND SHOWER SPACES 
R-207.1 Privacy required: Every water closet, bathtub or shower 
required by this code shall be installed in a room which will afford 
privacy to the occupant. 
R-207.2 Space required: Fixtures shall be spaced as per Figure No. 
R-207.2. 

Figure No. R-207.2 
MINIMUM FIXTURE CLEARANCES 
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SECTION R-208-GLAZING 
R-208.1 Labeling: Each light shall bear the manufacturer's label 
designating the type and thickness of glass. Labels may be omitted from 
other than safety glazing materials. 

To qualify as glass with special perfonnance characteristics, each unit 
of laminated, heat-strengthened, tempered glass shall be permanently 
identified by the manufacturer. The identification of tempered glass shall 
be etched or ceramic fired on the glass and be visible when the unit is 
glazed. Heat-strengthened and tempered spandrel glasses are exempted 
from permanent labeling. This type of glass shall be labeled with a 
removable paper label by the manufacturer. 

R-208.2 Louvered windows or jalousies: Regul ar, float, wired or 
patterned glass in jalousies and louvered windows shall be no thinner than 
nominal 3/1 6 inch and no longer than 48 inches. When other g lass types are 
used, design shall be submitted to the building official for approval. 
Exposed glass edges shall be smooth. 

Wired glass with wire exposed on longitudinal edges shall not be used in 
jalousies or louvered windows. 

R-208.3 Human impact loads: Individual glazed areas in hazardous 
locations such as those indicated in Section R-208.4 shall pass the test 
requirements of CPSC 16-CFR, Part 1201 listed in Section S-26.208, or by 
co mparati ve test shall be proven to produce at least equi vale nt 
performances 

Exceptions 
1. Polished wire glass for use in fire doors, fire windows and view 

panels in I-hour fire-resistive walls shall comply with ANSIZ97. l 
listed in Section S-26.208. 

2. The unbacked specimens of plastic materials shall be exposed in 
Arizona and Florida to 45 degrees facing south for three years. 
Approved plastic materials shall be acceptable if the impact strength 
is not reduced by more than 25 percent during exposure when tested 
in accordance with Section 1201.4 (c) (2) (ii) of the CPSC standard, 
referenced in this section. Some discoloration is permissible, but 
defects other than this discoloration shall not be permissible. No 
bubbles or other noticeable decomposition shall be permissible in the 
irradiated portion. 

R-208.4 Hazardous locations: The following shall be considered specific 
hazardous locations for the purposes of glazing: 

1. Glazing in ingress and means of egress doors except jalousies. 
2. Glazing in fixed and sliding panels of sliding (patio) door assemblies 

and panels in swinging doors. 
3. Glazing in storm doors. 
4. Glazing in all unframed swinging doors. 
5. Glazing in doors and enclosures for hot tubs, whirlpools, saunas, 

steam rooms, bathtubs and showers. Glazing in any part of a building 
wall enclosing these compartments where the bottom edge of the 
glazing is less than 60 inches above the drain inlet. 

14 1995 Revisions 



Building Planning 

6. Glazing in an individual fixed or operable panel adjacent to and within 
the same plane as a door where the nearest vertical edge is within 24 
inches of the door in a closed position and where the bottom edge is 
less than 60 inches above the floor or walking surface. 

7. Glazing in an individual fi xed or operable panel, other than those 
locations described in items 5 and 6 above, that meets all of the 
following condi tio ns: 

I . Exposed area of an individual pane greater than 9 sq ft. 

2. Bottom edge less than 18 inches above the floor. 

3. Top edge greater than 36 inches above the floor. 
4. One or more walking surfaces within 36 inches horizontally of 
the glazing. 

8. All glazing in railings regardless of an area or height above a walking 
surface. lncluded are structural baluster panels and nonstructural in-fill 
panels. 

Exceptions: The foll owing products, materia ls and uses are exempt 
from the above hazardous locations: 

l. Openings in doors through which a 3-inch sphere is unable to pass. 
2. Leaded glass panels. 
3. Faceted and decorative glass. 
4. Glazing in Section R-208.4 item 6 when there is an inte rvening 
wall or other permanent barrier be tween the door and the glazing. 
5 . Glazing in Section R-208.4 item 7 when a protective bar is 
installed on the accessible side(s) of the glazing 36 inches± 2 inches 
above the floor. The bar shall be capable of withstanding a horizontal 
load of 50 lbs per linear f t w ithout contacting the glass and be a 
minimum of 1- I /2 inches in height. 
6. Outboard panes in insulating glass units and other multiple glazed 
panels in Section R-208.4 item 7 whe n the bo ttom edge of the 
glass is 25 f t or more above grade, a roof, walking surface, or 
other horizontal (within 45° of horizontal) surface adjacent to the 
glass exterior. 
7. Louvered windows and jalousies complying with the requirements 
of Section R-208.2. 

Table No. R-208.Sa 

RELATIVE RESISTANCE TO WIND LOAD 
(Assuming equal thickness) 

GLASS TYPE 

Laminated 
Wired Glass 
Heat-strengthened 
Tempered 
Sealed Insulated Glass·• 
Rough-rolled Plate 
Sandblasted 
Regular Plate or Sheet 

APPROXIMATE RELATIONSHIP" 

0.6 
0.5 
2.0 
4.0 
1.5 
1.0 
0.4 
1.0 

"Before using Wind Load Chart (Figure No. R-208.5), divide the design wind load from Section R-
201 by the value shown for the glass type Involved. 

• "Use thickness of the thinner of the two lights, not thickness of unit. 
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Figure No. R-208.5-WIND LOAD CHART 
REQUIRED NOMINAL THICKNESS OF REGULAR PLATE, 

FLOAT OR SHEET GLASS 
Based on Minimum Thickness Allowed in Federal·Specification 

DDG-00451 b Before Weathering 
(Design Factor = 2.5) 
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WIND PRESSURE, pat 

Design wind load from Section R-2O1-Pounds-per-square-foot 
chart applies for ratios of width-to-length from 2:10 to 10:10. 

R-208.S Wind loads: Safety glass or glass areas in exterior walls in 
screens, in partitions and in other openings subject to wind loading shall be 
capable of safely withstanding the wind loads as shown in Section R-20 I or 
Table R-208.Sb acting either inward or outward. In the case of regular 
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plate, float or sheet glass supported on four sides, the design shall be not 
less than 2 1/2. Adjustment factors for other types of g lass are given in 
Table No. R-208.5a. 

Velocity (mph) 

70 

80 

90 

100 

11 0 

Table R-208.Sb 
Pressure for which Glazing shall be sized 1, 2 

Positive and negative in psf 

One Two 

Story Story 

Height (ft.) 15 25 

15 17 

20 23 

25 29 
31 35 

37 43 

Three 

Story 

35 

19 

25 

32 

39 

47 

I . Alternate pressures may be determined by using North Caro lina State 
Building Code, Volume 1 - General Construction or ASCE 7. 

2. If glazing is more than 4 ft from a corner, the pressure from this table shall 
be permitted to be multiplied by 0.87. 

R-208.6 Skylights and sloped glazing 
R-208.6.1 Definition: Any installation of glass or other transparent or 
translucent glazing material installed at a slope of 15 degrees or more from 
vertical. Glazing materials in skylights, solariums, sun spaces, roofs and 
sloped walls are included in this definition. 

R-208.6.2 Permitted materials: The following types of glazing may be used: 
I. Laminated glass with a minimum 0.030-inch polyvinyl butyraJ interlayer. 
2. Fully-tempered glass. 
3. Heat-strengthened glass. 
4. Wired glass. 
5. Approved rigid plastics. 

R-208.6.3 Screens, general: For fully-tempered or heat-strengthened 
glass, a retaining screen meeting the requirements of Section R-208.6.6 
shall be installed below the glass, except for fully-tempered glass that 
meets either condition listed in Section R-208.6.5. 

R-208.6.4 Screens with multiple glazing: When the inboard pane is fu lly
tempered, heat-strengthened, or wired glass, a retaining screen meeting the 
requirements of Section R-208.6.6 shall be installed below the glass, except 
for either condition listed in Section R-208.6.5. All other panes in the multiple 
glazing may be of any type listed in Section R-208.6.2 . 

R-208.6.5 Screens not required: Screens shall not be required when 
fully-tempered glass is used as single glazing or the bottom pane in multi
ple glazing and either of the following conditions are met: 

I . Glass area 16 square feet or less: Highest point of glass not more than 
12 feet above a walking surface or other accessible area, nominal 
glass thickness not more than 3/16 inch (5 mm), and (for multiple 
glazing only) the other pane or panes fully-tempered, laminated or 
wired glass. 
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2. Glass area greater than 16 square feet: Glass sloped 30 degrees or less 
from vertical, and highest point of glass not more than IO feet above 
a walking surface or other accessible area. 

R-208.6.6 Glass in greenhouses: Any glazing material is permitted to be 
installed without screening in the sloped areas of greenhouses, provided lhe 
greenhouse height at the ridge does not exceed 20 feet above grade. 
R-208.6.7 Screen characteristics: The screen and its fastenings shall ( 1) 
be capable of supporting twice the weight of the glazing, (2) be fi rmly and 
substantially fastened to the framing members, and (3) have a mesh open
ing of no more than I inch by I inch. 
R-208.6.8 Curbs for skylights: All uni t skylights installed in a roof with 
a pitch flatter than 3: 12 shall be mounted on a curb extending at least 4 
inches above the plane of the roof. 

SECTION R-209-A TT ACHED GARAGES 
R-209.1 Opening protection: Openings from a private garage directly 
into a room used for sleeping purposes shall not be permitted. Other open
ings between the garage and residence shall be equipped with either solid 
wood doors not less than 1-3/8 inch in th ickness or 20-minute fi re-rated 
doors, or equivalent. 

R-209.2 Separation required: The garage shall be completely separated 
from the residence and its attic area by means of 1/2-inch gypsum board or 
equivalent applied to the garage side. 

R-209.3 Floor surface: Garage and carport floor surfaces shall be of 
approved noncombustible material. That area of floor used for parking of 
automobiles or other vehicles shall be sloped to facilitate the movement of 
liquids toward the main vehicle entry doorway. Where approved by the 
building official, other means of dispersing spilled liquids from the area 
may be used to prevent the flow of liquids through doorways into adjoining 
enclosed areas of the dwelling. 

SECTION R-210-EXITS 
R-210.1 Exit required: Not less than one exit conforming to this chapter 
shall be provided from each dwelling unit provided that the travel distance 
does not exceed 75 feet. 
R-210.2 Emergency egress openings: Every sleeping room shall have at 
least one operable window or exterior door approved for emergency egress 
or rescue. The uni ts must be operable from the inside to a full clear opening 
without the use of a key or separate tool. Where windows are provided as a 
means of egress or rescue they shall have a sill height of not more than 44 
inches above the floor 

Bars, g1ills, screens or other obstructions placed over emergency escape 
windows shall be releasable or removable from the inside without the use 
of a key or tool. 

All egress or rescue windows from sleeping rooms must have a mini
mum net clear opening of 4.0 square feet. The minimum net clear opening 
height dimension shall be 22 inches. The minimum net clear opening width 
dimension shall be 20 inches. 

Each egress window from sleeping rooms must have a minimum total 
glass area of not less than 5.0 sq ft in the case of a ground floor window 
and not less than 5. 7 sq ft in the case of a second story window. 
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R-210.3 Under stair protection: Enclosed accessible space under stairs 
shall have walls and soffits protected on the enclosed side with 1/2 inch 
gypsum board. 

SECTION R-211-DOORS AND HALLWAYS 
The required exit door shall be a side hinged door nominal 3 ft in 

width and 6 feet-8 inches in height. Other exterior hinged or sliding doors 
shall not be required to comply with these minimum dimensions. The 
minimum width of a hallway or exit access shall be not less than 3 feet. 
All required egress doors from habitable rooms shall be nominal 2 feet-6 
inches in width and 6 feet-8 inches in height. 

SECTION R-212-LANDINGS 
A minimum 3-foot by 3-foot landing shall be required on each side of 

an egress door. The floor or landing shall not be more than 1-1/2 inches 
lower than lhe top of the threshold .. 

Exceptions: 
l. At the top of a flight of stairs, provided the door does not swing over 
the stairs. 
2. The landing at the exterior doorway shall not be more than 8-1/4 
inches below the top of the threshold, provided the door does not 
swing over the landing. 
3. Exterior storm and screen doors are exempt from the requirements 
for landings. 

SECTION R-213- STAIRWAYS 
R-213.1 General: When risers are closed, all treads may have a uniform 
projection not to exceed 1 inch. Nosing not required for masonry or 
concrete steps. Maximum riser height shall be 8 1/4 inches and minimum 
tread depth of 10 inches. 

The greatest riser height within any flight of stairs shall not exceed the 
smallest by more than 3/8 inch. The greatest tread run within any flight of 
stairs shall not exceed the smallest by more than 3/8 inch. The top and 
bottom riser of interior stairs shalJ not exceed the smallest riser within that 
stair run by more than 3/4 inch. The height of the top and bottom riser of 
interior stairs shall be measured from permanent finished surface to 
permanent finished surface (carpet excluded). Where the bottom riser of 
an exterior stair adjoins an exterior walk, porch, driveway, patio, garage 
floor, or finish grade, the height of the riser may be less than the height of 
the adjacent risers. 

Stairways shall not be less than 3 feet in clear width, and the headroom 
rise and run shall conform to Figure No. R-2 I 3 .1. Handrails may project 
from each side of a stairway a distance of 3 1/2 inches into the required 
width. 

Exception: Stairways not required for egress may be as narrow as 26 inches. 

R-213.2 Winders: Winders are permitted, provided the width of the 
tread at a point not more than 12 inches from the side where the treads are 
narrower is not less than 9 inches, the minimum width of any tread is not less 
than 4 inches, and the average width of any tread is not less than 9 inches. 
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R-213.3 Spiral stairs: Spiral stairways are permitted, provided the 
minimum width shall be 26 inches with each tread having a 7 1/2-inch 
minimum tread width at 12 inches from the narrow edge. All treads shall 
be identical, and the rise shall be no more than 9 1/2 inches. A minimum 
headroom of 6 feet 6 inches shall be provided. 

Figure No. R-213.1 
STAIRWAYS 

NOT£: OPEN RISERS OPTIONAL 

'-0,. 
IN. (5 1 /2" MAX. 

SECTION R-214-HANDRAILS AND GUARDRAILS 
R-214.1 Handrails: Handrails having minimum and maximum heights 
of 30 inches and 34 inches, respectively, measured vertically from the 
nosing of the treads, shall be provided on at least one side of stairways of 
four or more risers. Spiral stairways shall have the required handrail 
located on the outside radius. All required handrails shall be continuous 
the full length of the stairs. Ends shall be returned or shall terminate in 
newel posts or safety terminals. 

1 he handgri p port ion of the handrails shall not be more than 2 5/8 
inches in cross-sectional dimension, or the shape shall provide an 
equivalent gripping surface. The handgrip portion of handrails shall have 
a smooth surface with no sharp corners. 

Exception: Exterior handrails shall not be more than 3 1/2 inches in 
cross-sectional dimension. 
Handrails projecting from a wall shall have a space of not less than 1 1/2 

inches between the wall and the handrail. 

R-214.2 Guardrails: Porches, balconies or raised floor surfaces located 
more than 30 inches above the floor or grade below shall have guardrails 
not less than 36 inches in height. 

Open sides of stairs with a total 1ise of more than 30 inches above the 
floor or grade below shall have guardrails not less than 30 inches and not 
more than 34 inches in height measured vertically from the nosing of the 
treads . 
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Required guardrails on open sides of stairways, raised floor areas, 
balconies and porches shall have intermediate rails or ornamental closures 
which will not allow passage of an object 6 inches or more in diameter. 
Horizontal spacing between the vertical members in required guardrails 
shall be a maximum of 4 inches at the nearest point between the members. 

Exception: The triangular openings formed by the riser, tread and 
botlom rail of a guard at the open side of a stairway may be of such a 
size that a sphere 6 inches in diameter cannot pass through. 

SECTION R-215-SMOKE DETECTORS 
R-215.1 Smoke detectors required: Smoke detectors shall be installed in 
accordance with North Carolina State Building Code, Volume 
IV-Electrical. 

SECTION R-216-FOAM PLASTIC 
R-216.1 General: The provisions of this section shall govern the 
requirements and uses of foam plastic insulation. 

Except where otherwise noted in Section R-2 I 6.2, all foam plastic or 
foam plastic cores in manufactured assemblies used in building 
construction shall have a flame-spread rating of not more than 75 and shall 
have a smoke-developed rating of not more than 450 when tested in the 
maximum thickness intended for use in accordance with ASTM E84 listed 
in Section S-26.216. 

Foam plastic, except where otherwise noted, shall be separated from the 
interior of a building by an approved thermal barrier of 1/2-inch gypsum 
wallboard or equivalent thermal barrier material which will limit the 
average temperature rise of the unexposed surface to not more than 250°F. 
after 15 minutes of fire exposure complying with the standard time
temperature curve of ASTM El 19 listed in Section S-26.216. Thi s 
equivalence may be determined through the use of the "Small-Scale 
Horizontal Exposure Furnace." 

The thermal barrier shall be installed in such a manner that it will remain 
in place for the duration of the particular test used, the procedures outlined 
in either UL 1715, FM 4880, or UL 1040 listed in Section S-26.216, and 
meet the acceptance criteria thereof. 

R-216.2 Specific requirements: The following requirements shall apply 
to all uses of foam plastic unless specifically approved in accordance with 
Section R-216.3 or by other sections of the code. 
R-216.2.1 Masonry or concrete construction: Foam plastics may be 
used without the thermal barrier described in Section R-2 I 6. I when the 
foam plastic is protected by a minimum I-inch thickness of masonry or 
concrete. 
R-216.2.2 Roofing: Foam plastic may be used in a roof-covering 
.assembly without the thermal barrier when the foam is separated from the 
interior of the building by wood structural panel sheathing not less than 
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15/32 inch in thickness bonded with exterior glue, with edge supported by 
blocking, tongue-and-groove joints or other approved type of edge 
support, or an equivalent material. Foam plastic roof insulation which 
complies with FM 4450 or UL 1256, listed in Section S-26.216, need not 
meet the requirements of Section R-2 16.1 for all roof applications. The 
smoke-developed rating shall not be limited. 

R-216.2.3 Attic spaces: Within attics which are accessible by fixed 
stairways, foam plastics shall be protected against ignition by 1 1/2-inch
thick mineral fiber insulation, 1/4-inch-thick wood structural panel, 3/8-
inch particleboard, 1/4-inch hardboard, or 3/8-inch gypsum wallboard, 
corrosion-resistant steel having a base metal thickness of 0.016 inch, or 
other approved material installed in such a manner that the foam plastic is 
not exposed. The protective covering shall be consistent with the 
requirements for the ty pe of construction. 
R-216.2.4 Foam-filled doors: Foam-filled doors are exempt from the 
requirements of Section R-216.1. 
R-216.2.5 Siding backer board: Foam plastic board of not more than 
1/2-inch thickness may be used as siding backer board when separated 
from interior spaces by not less than 2 inches of mineral fiber insulation 
or equivalent barrier against ignition of the plastic board from an interior 
source, or installed over existing exterior wall finish in conjunction with 
re-siding, providing the plastic board does not have a potential heat of 
more than 2,000 Btu per square foot when tested in accordance with 
NFiPA 259, listed in Section S-26.216. 
R-216.2.6 Interior trim: Foam plastic trim defined as picture molds, 
chair rails, baseboards, handrails, ceiling beams, door trim and window 
trim may be installed, provided: 

l. The minimum density is 20 pounds per cubic foot, 
2. J he trim consti tutes no more than 10 percent of the area of any wall 

or ceiling, and 
3. The flame-spread rating does not exceed 75 when tested per ASTM E84 

listed in Section S-26.216. The smoke-developed rating is not limited. 

R-216.3 Specific approval: Plastic foam not meeting the requirements of 
Sections R-216.l and R-216.2 may be specifically approved on the basis 
of approved tests such as, but not limited to, a tunnel test in accordance 
with ASTM E84, FM 4880, UL 1040, ASTM El 52, or UL 17 15, listed in 
Section S-26.216, or fire tests related to actual end-use configurations. 
The specific approval may be based on the end use, quantity, location and 
similar considerations where such tests would not be applicable or 
practical. 

Foam plastics which are used as interior finish shall also meet the 
flame-spread requirements for interior finish. 

SECTION R-217-FLAME-SPREAD AND SMOKE DENSITY 
R-217.1 Wall and ceiling: Wall and ceiling finishes shall have a flame
spread classification of not greater than 200. 

Exception: Flame-spread requirements for finishes shall not apply to 
trim defined as picture molds, chair rails, baseboards and handrails; to 
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-doers and windows or thciI f1anres, nor te matefiftls which are less than 
1/28 -inch in thickness cemented to the surface of walls or ceilings if 
these materials have a flame-spread characteristic no greater than paper 
of this thickness cemented to a noncombustible backing. 

R-217.2 Insulation: All exposed insulation materials, including facings, 
such as vapor barriers or breather papers installed within the floor-ceiling 
assemblies, roof-ceiling assemblies, wall assemblies, crawl spaces or 
attics, shall have a flame-spread rating not to exceed 25. 

Exception: When such materials are installed in concealed spaces, the 
flame-spread and smoke development limitations do not apply to the 
facings, provided that the facing is installed in substantial contact with 
the unexposed surface of the ceiling, floor or wall finish. 

R-217.3 Smoke density: The smoke density shall be not greater than 
450. 

R-217.4 Testing: Tests shall be made in accordance with ASTM E84 
listed in Section S-26.217. 

SECTION R-218-DWELLING UNIT SEPARATION 
R-218.1 Two-family dwellings: Dwelling units in two-family dwellings 
shall be separated from each other by wall and/or floor assemblies of not 
less than I-hour fire-resistive rating when tested in accordance with 
ASTM El 19 listed in Section S-26.218. Fire-resistive-rated floor-ceiling 
and wall assemblies shall extend to and be tight against the exterior wall, 
and wall assemblies shall extend to the underside of the roof sheathing. 

R-218.2 Townhouses: Each townhouse shall be considered a separate 
building and separated by separate walls meeting the requirements of 
Section R-202. 

Exception: A common 2-hour fire-resistive wall is permitted for 
townhouses if such walls do not contain plumbing or mechanical 
equipment, ducts or vents in the cavity of the common wall. Electrical 
installations are limited to electrical wire installed in raceways and 
electrical outlet boxes. 

Metallic electrical outlet boxes shall not exceed 16 square inches in 
surface area. The aggregate surface area of the boxes shall not exceed 
100 square inches for any 100 square feet of wall area. Metallic outlet 
boxes on opposite sides of walls shall be separated by a minimum 
distance of 24 inches. 

Metallic electrical outlet boxes shall be installed in accordance with 
their listings. 

R-218.2.1 Continuity: The common wall for townhouses shall be 
continuous from the foundation to the underside of the roof sheathing, 
deck or slab and shall extend the full length of the common wall. 

R-218.2.2 Parapets: Parapets shall be provided for townhouses as an 
extension of the common wall in accordance with the following: 

1. Where roof surfaces adjacent to the wall are at the same 
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the parapet shall extend not less than 30 inches above the roof. 
2. Where roof surfaces adjacent to the wall are at different elevations 

and the higher roof is not more than 30 inches above the lower roof, 
the parapet shall extend not less than 30 inches above the lower 
roof surface. 

Exception: A parapet is not required in the two cases above 
when the roof is covered with a minimum Class C roof covering, 
and the roof decking or sheathing is of noncombustible materials 
or approved fire-retardant-treated wood for a distance of 4 feet 
on each side of the wall, or one layer of 5/8-inch Type X 
gypsum board is attached to the underside of the roof decking or 
sheathing for a distance of 4 feet on each side of the wall. 

3. A parapet is not required where roof surfaces adjacent to the wall 
are at different elevations and the higher roof is more than 30 
inches above the lower roof. The wall construction from the lower 
roof to the underside of the higher roof deck shall have not less than 
a 1-hour fire-resistive rating. The fire-resistive rating shall be rated 
for exposure from both sides. 

R-218.2.3 Structural independence: Each individual townhouse shall be 
structurally independent. 

Exceptions: 
1. Foundations supporting common walls. 
2. Nonstructural wall coverings. 
3. Flashing at termination of roof covering over common wall. 
4. The lower unit of a two-story duplex may structurally support the 

upper unit. 
R-218.3 Sound transmission: Wall and floor-ceiling assemblies 
separating dwelling units shall provide airborne sound insulation for walls 
and both airborne and impact sound insulation for floor-ceiling 
assemblies. 

Airborne sound insulation for wall and floor-ceiling assemblies shall 
meet a Sound Transmission Class (STC) of 45 when tested in accordance 
with ASTM E90 listed in Section S-26.218. 

Penetrations or openings in the assembly for pipes ventilating or 
exhaust ducts shall be sealed, lined, insulated or otherwise treated to 
maintain the required ratings. 

Impact sound insulation for floor-ceiling assemblies shall meet an 
Impact Insulation Class (IIC) of 45 when tested in accordance with 
ASTM E492 listed in Section S-26.218. Floor covering may be included 
in the assembly to obtain the required rating. 

SECTION R-219-RAMPS 
All egress ramps shall have a maximum slope of 1 in 8. 
Handrails shall be provided on at least one side of all ramps exceeding 

a 1 in 12 slope. 
A minimum 3-foot by 3-foot landing shall be provided at the top and 

bottom of ramps where doors open onto the ramp and where the ramp 
changes direction. 
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SECTION R-220- MOISTURE VAPOR RETARDERS 
In all frame walls and floors, and ceilings, not ventilated 10 allow moisture 10 

escape, an approved vapor retarder having a maximum perm rati ng of 1.0, when tested 
in accordance with Procedure for Desiccant of Method ASTM E 96 listed in Section S-
26.220 shall be used on the warm-in-winter s ide of the thermal insulation. 

Exceptions: 
I. In construction where moisture or its freezing will not damage the materials. 
2. In hot and humid climate areas where either of the following conditions occur: 

67°F or higher wet-bulb temperature for 3000 o r more hours during the warmest six 
consecutive months o f the year, or 73°F or higher wet-bulb temperature for 1500 or 
more hours during the warmest s ix consecutive months of the year. 

SECTION R-221 - EXTERIOR DECKS 
Exterior wood decks shall be constructed in accordance with Appendix C of this 

code. 
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Part //I- Construction 

Chapter 3 
FOUNDATIONS 

SECTION R-301-GENERAL 
R-301.1 Applications: The provisions of this chapter shall control the 
design and construction of the foundation and foundation spaces for all 
buildings. Conformity to the specifications herein or the use of other 
materials or methods of construction accomplishing the purpose intended 
by this code and approved by the building official in accordance with 
Section R-108 shall be accepted as complying with this code. 

R-301.2 Requirements: The foundation and its structural elements shall 
be capable of accommodating all superimposed live, dead and other loads 
according to Section R-201 and all lateral loads in accordance with the 
provisions of this Code accepted engineering design practice. Fills which 
support footings and foundations shall be designed, installed and tested in 
accordance with accepted engineering practice. Gravel fill used as footings 
for wood foundations shall comply with R-303. 

R-301.3 Drainage: The surface area adjacent to the foundation shall be 
provided with adequate drainage and shall be graded so as to drain surface 
water away from foundation walls. 

R-301.4 Soil tests: In areas likely to have expansive, compressible, 
shifting or other unknown soil characteristics, the building official may 
require a soil test to determine the soil 's characteristics at a particular 
location. The building official may require that this determination be made 
by an approved agency using an approved method. 

R-301.5 Expansive, compressible or shifting soil: When top or subsoils 
are expansive, compressible or shifting, such soils shall be removed to a 
depth and width sufficient to assure stable moisture content in each active 
zone and shall not be used as fill; or stabilized within each active zone by 
chemical, dewatering, presaturation or equivalent techniques when 
approved by the building official; or remain where footings, foundations 
and foundation slabs are designed in accordance with approved methods to 
prevent structural damage and excessive differential movement. 

SECTION R-302-MATERIALS 
R-302.1 Wood foundations: Wood foundation systems shall be designed 
and installed in accordance with NFoPA Technical Report No. 7 listed in 
Section S-26.302. All lumber and plywood shall be treated in accordance 
with A WPA C22 listed in Section S-26-302 and shall be identified as to 
conformance with such standard by an approved inspection agency. 

R-302.2 Concrete: Concrete subject to weathering as indicated in Table 
No. R-201.2 shall have a minimum specified compressive strength and air 
content as shown in Table No. R-302.2. The minimum cement content of 
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concrete mixtures for exterior porches, carport slabs, and steps that will be 
exposed to freezing and thawing in the presence of deicing chemicals shall 
be 520 lbs of cement meeting ASTM C150 or C595, per cu yd of concrete. 

Table No. R-302.2 

MINIMUM SPECIFIED COMPRESSIVE STRENGTH OF CONCRETE 

MINIMUM 
TYPE OR LOCATION OF SPECIFIED COMPRESSIVE STRENGTH1 (f'c) 
CONCRETE CONSTRUCTION 

Weathering Potentia12 

Negligible Moderate Severe 

Basement walls and foundations 
not exposed to the weather 2,500 2,500 2,5003 

Basement slabs and interior 
slabs on grade, except garage 2.500 2,500 2,5oo3 
floor slabs 

Basement walls, foundation 
walls, exterior walls, and other 
vertical concrete work exposed 2,500 3,ooo4 3,ooo4 
to the weather 

Porches, carport slabs and 
stegs exposed to the weather, 
an garage floor slabs 

2,500 3,()()()4, 5 3,soo4, 5 

1 At 28 days psi. 
2 See Table No. R-201.2 for weathering potential. 
3 Concrete in these locations which may be subject to freezing and thawing during 
construction shall be air-entrained concrete in accordance with Footnote 4. 
4 Concrete shall be air entrained. Total air content (percent by volume of concrete) shall be not 
less than 5 percent or more than 7 percent. 
5 See Section R-302.2 for minimum cement content. 

SECTION R-303-FOOTINGS 
R-303.1 General: All exterior waJls, bearing walls, columns and piers 
shall be supported on continuous solid masonry or concrete footings, wood 
foundations, or other approved structural systems which shall be of 
sufficient design to support safely the loads imposed as determined from 
the character of the soil, and except when erected upon solid rock or 
otherwise protected from frost, shall extend below the frost line. Minimum 
sizes for concrete footings shall be as set forth in Figures R-303a and 
R-303b and Table Nos. R-303a and R-303b . 
R-303.2 Concrete or masonry footings: The top surface shall be level 
(1/2 inch in 10 feet) or shall be brought to level with masonry units with 
full mortar joints. The bottom surface of footings may have a slope not 
exceeding I in 10. Footings shall be stepped where it is necessary to change 
the elevation of the top surface of the footings or where the slope of the 
bottom surface of the footing will exceed 1 in 10. 
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R-303.3 Foundations in 70, 80 and 90 mph wind zones: Minimum sizes 
for concrete footings shall be as set forth in Figures No. R-303a and R-303b. 
R-303.4 Foundations in 100 and 110 mph wind zones: In addition to 
the minimum requirements in Figure R-303a, foundation wall footings 
shall be at least 10 inches deep by 20 inches wide. Foundation wall and 
curtain wall footings shall have two# 5 bars at 3 inches above the bottom 
of the footing. The # 5 bars shall be continuous or lapped 25 inches at all • 
reinforcing steel joints and footing comers. This foundation is valid for 
one, two and three story structures. For slab on grade, see Figure No. 
R-303b. 
R-303.5 Wood foundations: Footings for wood foundations shall be in 
accordance with the details set forth in Figure Nos. R-304.5a and R-
304.5b and NFoPA Technical Report No. 7 listed in Section S-26.303. 
R-303.6 Slab-on-grade: Structural slabs-on-ground and mat-type footings 
for dwellings located on expansive soils shall be designed and installed in 
accordance with PTI "Post-Tensioned Slabs-on-Ground" or WRI "Design 
of S labs-on-Ground Foundations" listed in Section S-26.303, or in 
accordance with other approved methods. See Section R-3 lO. 

SECTION R-304-FOUNDATION WALLS 

R-304.1 Concrete and masonry: Foundation walls shall be constructed in 
accordance with the provisions of this section with footings as shown in 
Figure No. R-303 and in accordance with ACI 3 18, ACI 318.l, BIA 
''Building Code Requirements for Engineered Brick Masonry," NCMA 
TEK 15-1 A, "Design of Concrete Masonry Walls", NCMA TR68-A, or 
ACI/ASCE 530 except Appendix A, listed in Section S-26.304 or other 
approved structural systems. 

Exception: When ACI/ ASCE 530 is used to design masonry foundation 
walls, project drawings, typical details and specifications are not 
required to bear the seal of the architect or engineer responsible for 
design. 

R-304.2 Backfill damage: Foundation walls shall extend at least 8 inches 
above the finished grade adjacent to the foundation at all points. 

Exception: Where masonry veneer is used, foundation walls shall 
extend a minimum of 4 inches above the finished grade. 

Backfill adjacent to the wall shal l not be placed until the wall has suffi
cient strength or has been sufficiently braced to prevent damage by the 
back.fi ll. 

Foundation walls shall be drained and dampproofed in accordance with 
Section R-305 and Section R-306, respectively. 
R-304.3 Masonry or concrete foundation: Masonry and concrete foun
dation walls shall be constructed using Table R-304.3. 
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Figure R-303a 

MINIMUM FOUNDATION REQUIREMENTS1 , 2 

(For 70, 80 and 90 mph wind zones) 

NOTES: 

4 

·., 4 

q 

2" - 1 ORY 
15" - 1 1 / 2, 2 OR 

2 1/2 STORY 
18" - 3 STORY 

6" - 1 STORY 
8" - 1 1 /2", 2 OR 

2 1/2" STORY 
10" - 3 STORY 

1Foundations shall extend not less than 12 inches below the finished natural grade or 
engineered fill and in no case less than the frost line depth. 
2Footing sizes are based on soil with an allowable soil pressure of 2,000 pounds per 
square foot. Footings on soil with a lower allowable soil pressure shall be designed in 
accordance with accepted engineering practice. 
3Footing projections shall not exceed the footing thickness. 
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Table No. R-303a 
PIER1 AND FOOTING2 SIZES FOR SUPPORT OF GIRDERS 

1 (One) Story 2 (Two) Story 2-1/2 (Two & One Half) Story 
Areas Pier 3, 4 ~oting PierJ,4 Footing Pier3, 4 Footing 
50 8"xl6" l' -4"x2' -O"x8" 8"xl6" l' -4"x2'-6"x8" 8"xl6" l ' -4"x2' -6"x8" 

100 8"xl6" 1' -4"x2' -O"x8" 8"x16" 2' -O"x2'-0"xl0" 16"x16" 2' -6"x2' -6"xl0" 
150 8"xl6" 2' -O"x2' -O"x8" 16"xl6" 2' -8"x2'-8"x IO" 16"xl6" 3' -O"x3' -O"x 10" 
200 8"xl6" 2' -4"x2' -4"xl0" 16"xl6" 3' -O"x3'-0"xl0" 16"xl6" 3' -8"x3' -8"xl'-O" 
250 16"xl6" 3' -4"x3'-4"x l '-0" 16"x24" 4' -O"x4' -O"xl'-0" 
300 16"xl6" 3' -8"x3'-8"xl '-0" 16"x24" 4' -6"x4' -6"xl '-0" 

FOOTNOTES: 
I. Pier sizes are based on hollow CMU capped with 4" of solid masonry for 1 (one) story and 8" of solid masonry for 2 (two) 
and 2-1/2 story houses. Mortar shall be Type S. 
2. Footing sizes are based on 2000 psf allowable soil bearing and 2500 psi concrete. 
3. Centers of piers shall bear in the middle 1/3 of the footings, and girders shall center in the middle 1/3 of the piers, except. 
exterior girders. Footings shall be full thickness over the the entire area of the footing. : 
4. Pier sizes given are minimum. For height/thickness limitations see R-404.4. In 100 mph and above wind zones, piers shalC 
be sized to accommodate the anchor connections specified in R-304.7.3. 
5. Area at first level supported by pier and footing (sq. ft.). 

"l? 
c:: 
::I 
Q. 

!!i s· 
::I 

"' 



One and Two Family Dwelling Code 

• • It) 

• 8l 

I 

Table R-303b 
Footings to Resist Uplift 

From Piers in 100 and 110mph Wind Zones 
Supporting Girders in Exterior Walls 

Girder Span 4'-0" 6'-0" 8'-0" 

V 

110 
2'-0"x2'-0"x1 0" 
3'-0"x3'-0"x1 o· 

2'-4"x2'-4"x10" 
3'-4"x3'-4"x12" 

Table No. R-304.3a 

2'-B"x2'-8'x1 O" 
3'-8"x3'-8'x12" 

MINIMUM THICKNESS AND ALLOWABLE DEPTH OF UNBALANCED FILL FOR 
UNREINFORCED MASONRY AND CONCRETE FOUNDATION WALLS '·4 

WHERE UNSTABLE SOIL OR GROUND WATER CONDITIONS DO NOT EXIST 

IN SEISMIC ZONES NO. 0, 1 OR 2 

FOUNDATION NOMINAL MAXIMUM DEPTH 
WALL CONSTRUCTION THICKNESS,3 OF UNBtLANCED 

INCHES FILL FEET 

Masonry of Hollow Units, 8 4 
Ungrouted 10 5 

12 6 

Masonry of Solid Units 6 3 
8 5 
10 6 
12 7 

Masonry of Hollow or Solid 8 7 
Units, Fully Grouted 10 8 

12 8 

Plain Concrete 62 6 
8 7 
10 8 
12 8 

Rubble Stone Foundation wall of rubble stone shall be at least 16 
inches thick. Rough or random rubble shall not be 
used as foundations for walls exceeding 35 feet in 
height. 

Masonry of hollow units 8 7 
reinforced vertically with #4 
bars and grout at 24 inches 
on center. Bars located not 
less than 4 1/2 inches from 
oressure side of wall. 
Maximum de th of un anced fill ma be increased with the a roval of the buildin p bal y pp g 
official when soil conditions warrant such increase. Unbalanced fill is the height of outside 
finish grade above the basement floor or inside grade. 

2 6-inch plain concrete walls shall be formed on both sides. 
3 The actual thickness shall not be more than l /2-inch less than the required nominal 

thickness specified in the table. 
4 The height between lateral supports shall not exceed 8 feet. 
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Table No. R-304.3:> 
REQUIREMENTS FOR MASONRY OR CONCRETE FOUNDATIONS WALLS 
SUBJECTED TO NO MORE PRESSURE THAN WOULD BE EXERTED BY 

BACKFILL HAVING AN EQUIVALENT FLUID WEIGHT OF 30 POUNDS PER 
CUBIC FOOT LOCATED IN SEISMIC ZONE NO. 3 OR 4 OR SUBJECTED TO 

UNSTABLE SOIL CONDITIONS 

LENGTH OF 
WALL REQUIRED REINFORCING 

BETWEEN 
SUPPORTING 

MASONRY Horizontal 

OR MINIMUM1 Bar Size and 
HEIGHT OF CONCRETE WALL In Upper 12 Spacing 

MATERIAL UNBALANCED WALLS IN THICKNESS Inches of of 

TYPE FILL IN FEET3 FEET IN INCHES4 Wall Vertical Bars 

4 or less unlimited 8 not required not required 

Hollow design design design design 
Masonry more thun 4 required requi red required required 

4 or less unlimited 8 not required not required 

more than 4 less than 8 8 2-No. 3 No. 3@ 18" 
o.c. 

Concrete 8 or less 8 to 10 8 2-No.4 No. 3@ 18" 

or o.c. 
Solid 8 or less 10 to 12 8 2-No. 5 No.3@ 18" 

Masonry2 o.c. 

design design design design 
more than 8 required required required required 

I Thickness of concrete walls may be 6 inches, provided reinforcing is placed not less than I inch nor 
more than 2 inches from the face of the wall not against the earth. 

2 Solid masonry shall include solid brick or concrete units and hollow masonry units with all cells 
grouted. 

3 Backfilling shall not be commenced until after the wall is anchored to the floor. 
4 The actual thickness shall not be more than 1/2 inch less than the required thickness specified in the 

table. 

R-304.4 Design required: Foundation walls subject to more pressure than 
would be exerted by backfill having an equivalent fluid weight of 30 
pounds per cubic foot shall be designed in accordance with accepted 
engineering practices. 
R-304.5 Wood foundation walls: Wood foundation walls shall be 
constructed in accordance with the provisoins of this section, with footings 
as shown in Figure Nos. R-304.Sa and R-304.Sb and NFoPA Technical 
Report No. 7 listed in Section S-26.304. 

All load-bearing lumber and plywood shall conform to applicable 
standards or grading rules and be identified by a grade mark or certificate 
of inspection issued by an approved lumber or plywood grading or 
inspection bureau or agency. 

All lumber and plywood used in a wood foundation shall be pressure 
preservatively treated in accordance with A WPA C22 listed in Section S-
26.304 and shall be identified as to conformance with such standard by an 
approved agency. 
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When the height of fill is more than 12 inches above the interior grade 
or crawl space or floor of a basemenl, the plywood sheathing shall be 
designed to resist inward soil pressures occurring at the bottom of the wall 
in accordance with Table No. R-304.5. 

Wood foundation walls, for most soils, shall be designed assuming a 
lateral soil pressure of 30 pounds per cubic foot equivalent fluid weight. 
For soils high in clay or fine silt and of low permeability, or for poorly 
drained soils, a higher pressure shall be assumed -in accordance with 
NFoPA Technical Report No. 7 lisled in Section S-26.304. 

Wood foundation walls shall not be backfilled until the basement floor 
and first floor have been constructed or the walls have been sufficiently 
braced. For crawl space construction, backfill or bracing shall be installed 
on the interior of the walls prior to placing backfill on the exterior. 

Wood foundation basements shall be drained and dampproofed in 
accordance with Section R-305 and Section R-306, respectively. 

R-304.6 Pier and Curtain Walls: Curtain walls 4 inch (nominal) 
minimum thickness between piers and bonded into piers supported on 
concrete footings poured integrally with pier footing may be used for frame 
construction and for masonry veneer frame construction not more than 2 
stories in height subject to the following limitations: 

l. Maximum height above footing: 
Hollow Masonry: 18 times thickness of curtain wall. 
Solid Masonry: 20 times thickness of curtain wall. 

2. Unbalanced fill placed against 4 inch curtain wall shall not exceed 24 
inches for solid masonry or 16 inches for hollow masonry. 

3. Pier size shall be based on Table R-303a. 

R-304.7 Anchorage 
R-304.7.1 General: Exterior walls of structures in l 00 mph and above 
wind zones shall be anchored to the foundation to resist the forces given in 
Table R-702.10. Acceptable methods of anchoring include the systems 
described in this Section and in Section R-304.7.2 . 

Sill plates shall be anchored with 1/2 inch standard anchor bolts of A307 
or A36 steel with 2x2x 1/8 inch washers or equivalent anchors. Bolts are to 
have 6 inch embedment in concrete or grout and be located al each door 
jamb, window jamb, corner and at the spacing in Table R-304.7. The 
spacing specified in Table No. R-304.7 may be varied up to a maximum of 
3 inches to accommodate construction. If uplift connectors are continuous 
from the wall to the foundation wall or slab on grade and sized to resist the 
forces described in Table R-702. l 0, the spacing of the anchor bolts in Table 
No. R-304.7 may be increased to 6 ft on cenler and standard washers may 
be used instead of 2x2x l /8 inch washers. 
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Wind Speed (mph) 

Table R-304.7 
Structure Anchorage 

90 
Maximum Spacing (inches) 241 

I. Required only for slab on grade (see Figure R- 303b). 

100 110 
21 18 

R-304.7.2 Foundation Walls: 2x6 or larger sill plate shall be used at the 
top of foundation walls in 100 mph and above wind zones. Top course of 
foundation wall to have 8" x 8" concrete or masonry bond beam with one 
continuous horizontal # 5 bar in the foundation wall. Bar shall be 
considered continuous if laps are 25 inches long and if the bar is continuous 
around comers or properly lapped corner bars are used. The bond beam 
shall be anchored to the footing with vertical # 5 bars at comers and every 
8 ft along the foundation wall. Vertical # 5 bars to have a standard hook 
with an 8 inch extension at each end. Where the # 5 bars are lapped, the 
minimum lap shall be 25 inches. 
R-304.7.3 Exterior Wall Girders: Girders in exterior walls shall be 
anchored to the footing at the end of each span to resist the uplift forces 
shown in Table R-304.7.3. Anchors not embedded in mortar or concrete 
shall be hot dipped galvanized. 

Table R-304.7.3 
Girder Anchor Force At The End Of Each Span 

Velocity (mph) Required Anchor Capacity 

Girder Span 4'-0" 6'-0" 8'-0" 

90 NOT REQUIRED 

100 950 1425 1900 
110 1230 1845 2460 

Connections specified in Appendix L Table L-1 and shown in 
Figure L-1 are one way of resisting the specified anchor forces 
at the ends of girders in exterior walls. Where there are bolts or 
reinforcing in masonry piers, the piers shall be fully grouted. 

R-304.7.4 Footing Requirements: Footings for piers supporting girders in 
exterior walls shall be designed to resist the forces described in Chapter 2. 
As an alternate to an engineered design, the footings shall be permitted to 
be sized using Tables R-303a and R-303b. 
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Table No. R-304.5 
PLYWOOD GRADE AND THICKNESS FOR WOOD FOUNDATION 

CONSTRUCTION 
(30 pct equivalent-fluid weight soil pressure) 

FACE GRAIN ACROSS STUDS2 FACE GRAIN PARALLEL TO STUDS 
Minimum Identification Minimum Identification 

Grade3 Thickness1 Index Grade3 Thickness 1, 4 Index 
B 15/32 32/16 A 15/32 32/16 

B 15/325 32/16 -- -
B 15/32 32/16 A 15/32::, 3 1/16 

B 191325 (4, 5 ply) 40/20 
I:! J:)/j.l: j27r~ A 1::,13.1: 32/J o -

8 151325 (4, 5 ply) 32/16 
B 19/32 /4, 5 olv) 40/20 

8 15/32::, 32/16 A 19/32 40/20 
B 23/32 48/24 

B 15/32 32/16 A 15/32::, 32/16 
B 19/325 (4, 5 ply) - 40/20 

8 19/32 40/20 A 19/32::, 40/20 
A 23/32 48/24 

1:1 J:)/j.l: .JLIIO A J:,JJL 4U/Lu 

8 191325 (5 ply) 40/20 
B 23/32 48/24 -

B 19/32::, 40/20 A 23/32::, 48/24 
B 15/32::, 32/16 A 19/32 40120 

B 23/325 48/24 
8 23/32::, 48/24 - - - -
B 19/32 40/20 A 19/32::, 40/20 

A 23/32 48/24 
B 23/32::, 48/24 - - -
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1 Minimum thickness 15/32 inch. except crawl space sheathing may be 3/8 inch for face grain across studs 16 inches on center and 
maximum 2-foot depth of unequal fill. 

2 Minimum 2-inch blocking between s tuds required at all horizontal panel joints more than 4 feet below adjacent ground level. 

3 Plywood shall be of the following minimum grades in accordance with DOC PS I or DOC PS2 listed in Section S-26.304: 
(i) DOC PS I Plywood grades marked: 

A. Structural I C-D (Exposure I) 
8. C-D (Exposure I) 

(i i) DOC PS2 plywood grades marked: 
A. Structural Sheathing (Exposure I) 
B. Sheathing (Exposure I) 

~ (iiij Where a major portion of the wall is exposed above ground and a better appearance is desired, the following plywood grades 
.:. marked Exterior are suitable: 
JJ ~ A. Structural I A-C, Structural I 8-C or Structural I C-C (Plugged in accordance with DOC PS I). 
~: 8. A-C Group I, 8-C Group I, C-C (Plugged) Group I or MDO Group l in accordance with DOC PS I. 
ijl C. Single Floor in accordance with DOC PS2. · 

4 When face grain is parallel to studs, all veneer plywood panels of the required thickness, grade and identification index may be of 
any construction pem1itted under Article 3.2 of NFoPA Technical Report No. 7 listed in Section S-26.304 except as noted in the 
table for minimum number of piles required. 

5 For this fill height, thickness and grade combination, panels which are continuous over less than three spans (across less than three 
stud spacings) require blocking 16 inches above the bottom plate. Offset adj acent blocks and fasten through studs with two 16 d 

corrosion-resistant nai Is at each end. 
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Figure No. R-304.Sa 
TYPICAL DETAILS FOR WOOD FOUNDATION BASEMENT WALLS 

12] PRESSURE-TREATED WOOD 

~ 

ASPHALT OR POLYETHYl.£NE 
FlLM STRIP 

;,'- BASEMEl>lf FLOOR 
r+ll!l'.i-S!'~-e,""e-79W.r-,. -4" GRAVEL OR CRUSHED STONE FlLL 

~~':-:-,:~(:r-POLYEnf/LENE FlLM 
,,,,,.,_.,,,.,,¥,-_ 1" SCREED BOARD (OPTIONAL) 
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Figure No. R-304.Sb 
TYPICAL DETAILS FOR WOOD FOUNDATION CRAWL SPACE WALLS 

□ PRESSURE-TREATED WOOD 

C: 

:i 
• CD 
~ 

---~--+----- FLOOR JOIST 

C: 
:i 
• CD 

d 

2d 

2x_ Top Plate 
1,------(field applied) 
-----2x_ Top Plate 

I.IU;;~!H---Bottom plate 
..Ll~;;;,,---Footing plate 

Below frost line 
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SECTION R-305-FOUNDATION DRAINAGE 

R-305.1 Concrete or masonry foundatoins: Drains shall be provided 
around all concrete or masonry foundations enclosing habitable or usable 
spaces located below grade. Drainage tiles, gravel or crushed stone drains, 
perforated pipe or other approved systems or materials shall be installed al 
or below the area to be protected a nd hall discharge by g ravity or 
mechanical means into an approved drainage system. The drainage system 
shall discharge into a storm sewer system or Lo daylight. Gravel or crushed 
stone drains shall extend at least I foot beyond the outside edge of the 
footing and 6 inches above the top of the footing and be covered with an 
approved fil ter membrane material. The top of open joints of drain tiles 
shall be protected with strips of build ing paper, and the drainage tiles or 
perforated pipe shall be placed on a minimum of 2 inches of washed gravel 
or crushed rock at least one sieve size larger than the tile joint opening or 
perforation and covered wi th not less than 6 inches of the same material. 

Exception: A drainage system is not required when the foundation is 
installed on well-drained ground or sand-gravel mixture soils according 
to the Unified Soil Classification System, Group I Soils. 

R-305.2 Wood foundations: Wood foundations enclosing habitable or 
usable s paces located be low g rade s ha ll be adeq uate ly d ra ined in 
accordance with NFoPA Technical Report o. 7 listed in Section S-26.305 
and the following provisions. 

A porous layer o f gravel, c rushed stone or coarse sand shall be placed to 
a minimum thickness of 4 inches under the basement floor. Provision shall 
be made for automatic draining o f th is layer and the gravel or crushed stone 
wall footings. 

A 6-mi l-thick polyethylene moisture barrier shall be applied over the 
porous layer with the basement fl oor constructed over the polyethylene. 

In other than Group I soils, a sump shall be provided to drain the porous 
layer and footings. The sump shall be at least 24 inches in diameter or 20 
inches square, shall extend at least 24 inches be low the botto m of the 
ba ement fl oor and shall be capable of positive gravity or mechanical 
drainage to remove any accumulated water. The drainage system shall 
discharge into a storm sewer system or to day light. 

SECTION R-306-FOUNDATION DAMPPROOFING 
R-306.1 Dampproofing for conc rete and masonry foundations : 
Exterior foundation walls of masonry construction enclosing basements 
shall be dampproofed by applying not less than 3/8 inch of portland cement 
parging to the wall from footing LO finish grade. The parging shall be 
covered with a coat of approved bituminous material appl ied a t the 
recommended rate. Exterior fou ndation walls of concrete construction 
enclosing basements shall be dampproofed by applying a coat of approved 
bituminous material to the wall from the footing lb the finish grade at the 
recommended rate. 
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Foundation walls of habitable rooms located below grade shall be water
proofed with membranes extending from the edge of the footing to the fin
ish grade line. The membrane shall consist of either 2-ply hot-mopped felts, 
6-mil polyvinyl chloride, 55-pound roll roofing or equivalent material. The 
laps in the waterproofing membrane shall be sealed and firmly affixed to 
the wall. 

Foundation walls may be dampproofed or waterproofed using materials 
or me thods of construction other than covered in this section where 
approved by the building official. 

R-306.2 Dampproofing for wood foundations: Wood found ations 
enclosing habitable or usable spaces located below grade shall be adequate
ly dampproofed in accordance with NFoPA Technical Report No. 7 listed 
in Section S-26.306 and the following provisions: 

Plywood panel joints in the foundation walls shall be sealed full length 
with a caulking compound capable of producing a moistureproof seal under 
the conditions of temperature and moisture content at which it will be 
applied and used. 

A 6-mil-truck polyethylene film shall be applied over the below-grade 
portion of exterior foundation walls prior to backfilling. Joints in the poly
ethylene film shall be lapped 6 inches and sealed with adhesive. The top 
edge of the polyethylene fi lm shall be bonded to the sheathing to form a 
seal. Film areas at grade level is shall be protected from mechanical dam
age and exposure by a pressure preservatively treated lumber or plywood 
strip attached to the wall several inches above fini sh grade level and 
extending approximately 9 inches below grade. The joint between the strip 
and the wall shall be caulked full length prior to fastening the strip to the 
wall. Other coverings appropriate to the architectural treatment may also be 
used. The polyethylene fi lm shall extend down to the bottom of the wood 
footing plate but shall not overlap or extend into the gravel or crushed stone 
footing. 

The space between the excavation and the foundation wall shal l be back
filled with the same material used for footings, up to a height of I foot 
above the footing for well-drained sites, or one-half the total backfi ll height 
for poorly drained sites. The porous fill shall be covered with strips of 30-
pound asphalt paper or 6-mil polyethylene to permit water seepage while 
avoiding infiltration of fine soils. 

The remainder of the excavated area shall be backfilled with the same 
type of soil as was removed during the excavation. As with all foundations, 
the backfilJ should be placed in 6- to 8-inch layers and tamped to consoli
date the fill and remove voids where water might collect. 

Final grading shall provide a downward slope away from the house 
along all foundation walJs. The final grade shal l provide a minimum slope 
of 1/2 inch per foot for a minimum of 6 feet from the house. 

Alternate materials or methods for dampproofing below-grade habitable 
areas other than covered in this section may be approved by the building 
official. 
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SECTION R-307-FOUNDATION INSULATION 

R-307.1 Protection of exposed foundation insulation: Foundation walls 
and the edges of slab-on-ground floors shall be insulated in accordance 
with Section R-310, Chapter 25, and Appendix N. 

SECTION R-308- COLUMNS 
R-308.1 Protection: Column bases shall be protected against decay or cor
rosion except when approved wood of natural decay resistance or approved 
pressure preservatively treated wood as set forth in Section R-309 is used. 

Exception: Basement posts or columns supported by piers projecting 2 
inches above the finish floor and separated therefrom by an approved 
impervious barrier. 

AU surfaces (inside and outside) of steel columns shaJJ be given a shop 
coat of rust-inhibitive paint or the equivalent, except for corrosion-resistant 
steel and steel treated with coatings to provide corrosion resistance. 

R-308.2 Structural requirements: The columns shall be adequately 
anchored to prevent lateral displacement. Wood columns shaJJ be not less 
in nominal size than 4 inches by 4 inches and steel columns shall be not 
less than 3-inch-diameter standard pipe or approved equivalent. 

SECTION R-309-PROTECTION AGAINST DECAY 
R-309.1 Location required: In areas subject to termite or decay damage 
as established by Table No. R-201.2, the following locations shall require 
the use of an approved species and grade of lumber, pressure preservatively 
treated in accordance with AWPA C l , C2, C3, C4, C9, Cl5, C18, C20, 
C22, C23, C24, C27, C28, Pl, P2, and P3 listed in Section S-26.309, or 
decay-resistant heartwood of redwood, black locust, or cedars. 
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1. Wood joists or the bottom of a wood structural floor when closer than 
18 inches or wood girders when closer than 12 inches to exposed 
ground in crawl spaces or unexcavated areas located within the 
periphery of the building foundation. 

2. All sills which rest on concrete or masonry walls. 

3. Sills and sleepers on a concrete or masonry slab which is in direct 
contact with the ground. 

4. The ends of wood girders entering exterior maspnry or concrete waJJs 
having clearances of less than 1/2 inch on tops, sides and ends. 

5. Wood siding, sheathing and wall framing on the exterior of a building 
having a clearance of less than 6 inches from the ground. 

6. Wood structural members supporting moisture-permeable floors or 
roofs which are exposed to the weather, such as concrete or masonry 
slabs, wood decks, steps or stoops unless separated from such floors 
or roofs by an impervious moisture barrier. 
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7. Wood furring strips or other wood framing members attached directly 
to the interior of exterior masonry or concrete walls below grade 
except when an approved vapor retarder is applied to the interior of 
the exterior wall. 

All wood in contact with the ground and which supports permanent 
structures intended for human occupancy shall be approved wood suitable 
for ground contact use, except untreated wood may be used where entirely 
below ground-water level or continuously submerged in fresh water. 

Approved naturally durable or pressure-treated wood shall be used for 
those portions of wood members which form the s tructural supports of 
buildings, balconies, porches or similar permanent building appurtenances 
when such members are exposed to the weather without adequate protec
tio n from a roof, eave, overhang or other covering, such as flashing, which 
would prevent moisture or water accumulation on the surface or at joints 
between members. Such members may include: 

1. Horizontal members such as girders, joists and decking. 

2. Vertical members such as posts, poles and columns. 

3. Both horizontal and vertical members. 

Posts, poles and columns supporting permanent structures intended for 
human occupancy which are embedded in concrete in direct contac t with 
the ground or embedded in concrete exposed to the weather shall be 
approved pressure-treated wood suitable for ground contact use. 

R-309.2 Quality of material: All lumber, sawn timber, plywood, piles 
and poles supporting permanent structures required by this code to be pres
sure treated shall bear the quality mark of an approved inspection agency 
which maintains continued supervision, testing, and inspection over the 
quality of the the product as described in the standards listed in Table No. 
R-309.3. The competency and performance of quality control inspection 
agencies for pressure treated wood shall be approved by the North Carolina 
State Building Code Council. The Southern Pine Inspection Bureau and 
inspection agencies approved by the Board of Review of the American 
Lumber Standard Committee shall be deemed as approved. All lumber 
sha ll be permanently marked so that the approved inspection agency, 
preservative, retention, and treating company can be identified in service. 
Marking shall be as follows: 

I. All rough lumber, 6 x 6 inch pilings and larger, 6 inch diameter and 
larger pilings shall be marked legibly with inde lible ink, branding or 
non-corrosive metal tags. 

2. A ll dressed dimensional lumber s ha ll be legibly marked with 
indelible ink, branding or non-corrosive tags. If tags are used, after 
construction is completed, the contractor shall insure that 20% to 
30% of the lumber used bas an identification tag in an accessible 
location. This may require reattaching tags on the end or bottom of a 
portion of the lumber used. 
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3. Treating plants during normal working hours shall permit members 
of the North Carolina State Building Code Council or their staff 
access to its plant to moni tor the performance of the third party 
agency by inspecting the operating of the facility and examining all 
records of the certification program. 

R-309.3 The expression "pressure treated wood" refers to wood meeting 
the retention penetration and o ther req ui rements appl icable to the 
species, products, treatment and conditions of use in the approved stan
dards of the American Wood Preservers Association (A WPA), as listed 
in Table No. R-309.3 

Table No. R-309.3 
PRESERVATIVE RETENTION REQUIREMENTS 

Material & Usage 

Lumber. Timber & Plywood2 
Above Ground 
Ground Contact 

Creosote and 
Creosote Coal Tar 

8 
10 

CCA1 

ACZA 
ACA 

LbsJCubic 
Foot 

0.256 

0.40 

AWPA 
Standard 

CI/C2/C9 
CI/C2/C9 

In Salt Water 25 2.5 C I/C2/C9/C 18 
Round Piles2 

Land or Fresh Water Use 
In Salt Water 

Square Pilcs4 
Land or Fresh Water Use(SP) 
Land or Fresh Water Use(Other than SP) 
In Salt Water 

Poles5 

Utility 
Structural 

1CCA - Chromated Copper Arsenate 
ACZA - Ammoniacal Copper Zinc Arsenate 
ACA - Ammoniacal Copper Arsenate 

12 
20 

9 
12 
20 

9 
9 

2Marking shall be not closer than two feet from either end. 

0.8 CI/C3 
2.5 CI/C3/Cl 8 

0.6 CI/C2/C24 
0.8 C I/C2/C24 
2.5 Cl/C2/Cl8 

0.6 CI/C4 
0.6 CI/C4 

3Marking shall be at points five feet and ten feet from the butt end of the piles 
4Marking shall be at the approximate midpoint of the pile. 
5Marking shall be on the fnce side ten feet from the extreme bull for poles fifty feet and shon
er and founeen feet from the extreme butt for poles over fifty feet long. 
6Minimurn 18" above ground. 

R-309.4 Fasteners: Fasteners for pressure preservative and fire retardant 
treated wood shall be of hot-dipped zinc-coated galvanized stainless steel, 
sil icon bronze, or copper. Fasteners for treated wood foundations shall be 
as required in NFoPA Technical Report No. 7 listed in Section S-26.309. 
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SECTION R-310-PROTECTION AGAINST TERMITES 

R-310.1 Subterranean termite control: Methods of protection shall be 
by c he mical soil treatment o r othe r methods approved by the North 
Carolina Department of Agriculture. 

EXCEPTION: The soil beneath a slab-on-grade shall be chemically 
treated before the concrete is placed. Verification of treatment shall 
be attached to the permit showing the name of the applicator, chemical 
name, and areas treated. 

R-310.2 Chemical soil treatment: The concentration, rate of application 
and treatment method of the termiticide shall be consistent with and never 
less than the termiticide label and applied according to the standards of the 
North Carolina Structural Pest Control Committee of the North Carolina 
Department of Agriculture. 

R-310.3 Foam plastic, General: This section shall apply to both treated 
and untreated foam plastic. 
R-310.3.1 Foundation walls: All foam plastic shall be a minimum of 8" 
above grade. See Appendix N, Figure N-1. 

EXCEPTION: Foam plastic less than 8" above or in contact with grade 
shall be installed in accordance with Section R-3 10.3.5 and Figure N-2. 

R-310.3.2 Chemical treatment: When foam plastic is in contact with 
the ground, the soil area shall be chemically treated in accordance with 

~ R-31 0.2. 
R-310.3.3 Slab-on-grade (non-structural): Foam plastic shall be installed 
along the vertical edge and underneath the slab as specified in Chapter 25. 
R-310.3.4 Slab-on-grade (structural): All slabs which di stribute the 
wall loads to the foundation shall be insulated as specified in Section 
R-310.3.5, Chapter 25, and Figures N-3 or N-4. Foam plastic shall no t 
be positioned so as to receive vertical building loads. 
R-310.3.5 Foam plastic in contact with ground: 
R-310.3.5.1 Inspection and treatment gaps: Foam plastic in contact with 
the ground shall not be continuous to the bottom of the weather resistant 
siding. A clear and unobstructed 2 inch minimum inspection gap shall be 
maintained from the bottom of the weather resistant siding to the top of any 
foam plastic. A minimum 4" treatment gap shall be provided beginning not 
more than 6" below grade. The top and bottom edges of the foam plastic 
installed between the inspection gap and the treatment gap shall lie cut at a 
45 degree angle. See Figure N-2 
R-310.3.5.2 Protection of exposed foam plastic: Exposed foam plastic 
shall be protected from phys ical damage. The required inspection gap, 
foam plastic, and treatment gap, shall be sealed on the exterior with a 
cementitious coating that extends at least 2 inches below the foam plastic 
onto the surface of the foundation wall. See Figure N-2. 
R-310.3.5.3 Waterproofing foam plastic between inspection gap and 
treatment gap: Waterproofing shall be ins talled over the required 
cementitious coating from 6" above grade down to the treatment gap 
per manufacturers installation instructions. 
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R-310.3.5.4 Dampproofing of below grade walls :Any foam plast ic 
applied below the treatment gap shall be instaJled after required foundation 
wal l dampproofing is in place. See Section R-306 and F igure N-2. 

SECTION R-311-CRAWL SPACE 
R-311.1 Ventilation: The space between the bottom of the floor joists and 
the earth under any building (except such space as is occupied by a base
ment or cellar) shall be provided with a sufficient number of ventilating 
openings through foundation walls or exterior walls to ensure ample venti
lation. Ventilating openings shall be provided with corrosion-resistant wire 
mesh, not greater than 1/2 inch in any dimension. The minimum net area of 
ventilation openings shall be not less than I square foot for each 150 square 
feet of crawl space area. Vents shall be so placed as to provide venti lation 
at all points and prevent dead air pockets. 

Exceptions: 
1. Ventilation openings may be vented to the interior of buildings where 

warranted by climatic conditions. 
2 . When at least 75% of the crawl space ground surface is covered with 

6 mil polyethylene vapor re tarder or its equivalent, the net free area 
of the ventilation openings may be reduced 50%. To prevent exces
sive drying of the floor, not more than 80% of the crawl space should 
be covered. 

3. Ventilation openings may be o mitted on one side. 
4. Under-floor spaces used as supply plenums for dis tribution of heated 

and cooled air sha ll comply w ith the requirements of Section M-
1604. 

R-311.2 Access: An access c rawl hole 22 inches high by 36 inches wide 
shall be provided to the under-floor space. See M- 1 10 I. 1.5 for equipment. 

R-311.3 Removal of debris: The under-floor grade sha ll be c leaned of all 
vegetation and organic materia l, inc luding construction debris. 

R-311.4 Finished grade: The finished grade of under-floor space shall 
provide a smooth surface free of pockets. Where there is evidence that the 
ground-water table can rise to within 6 inches of the finished grade at the 
building perime ter or where there is evidence that surface water does not 
not readily drain from the building site, the grade in the under-floor space 
shall be as high as the outside finished grade, unless an approved drainage 
system is provided. 
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WALL CONSTRUCTION 

SECTION R-401- GENERAL 
R-401.1 Application: The provisions of this chapter shall control the design 
and construction of all walls and partitions for all buildings. The use of 
materials or methods of construction not specified in this chapter accomplishing 
the purposes intended by this code and approved by the building official in 
accordance with Section R-108 shall be accepted as complying with this code. 
R-401.2 Requirements: The wall construction shal l be capable of 
accommodating all loads imposed according to Section R-201 and transmitting 
the resulting loads to its supporting structural elements. 
Compressible floor-covering materials that compress more than 1/32 inch when 
subjected to 50 pounds applied over I inch square of material and are greater 
than 1/8 inch in thickness in the uncompressed state shall not extend beneath 
walls, partitions or columns which are fastened to the floor. 

SECTION R-402- DIMENSION LUMBER 
R-402.1 Identification: Load-bearing dimension lumber for studs, plates and 
headers shall conform to applicable standards or grading rules and shall be 
identified by a grade mark, or certificate of inspection issued by an approved 
agency. The grade mark or certificate shall provide adequate information to 
determine the "Fb," the allowable stress in bending, and "E," the modulus of 
elasticity. Approved end-jointed lumber may be used interchangeably with 
solid-sawn members of the same species and grade. 
R-402.2 Stud Sizing: Grade, size and spacing of studs shall be as specified in 
Tables R-402.2a and R-402.2b. · 
R-402.3 Construction: Exterior walls of wood-frame construction shall be in 
accordance with Figure Nos. R-402.3a and R-402'.3b. Components of exterior 
walls shall be fastened in accordance with Table No. R-402.3a. In addition to 
the requirements of Table R-402.3a, exterior walls shall be connected from 
the roof to the foundation sill to resist the forces identified in R-702.10, no 
reduction will be taken for dead load. Walls of wood frame construction shall 
be designed and constructed in accordance with the NFoPA "National Design 
Specification for Wood Construction,"or "SSTD lO, Standard for Hurricane 
Resistant Residential Construction" listed in Section S-26.402. 

When bearing studs are spaced at 24-inch intervals, and doubled top plates 
are less than two 2 by 6 or two 3 by 4 members, and supported floor joists, floor 
trusses or roof trusses are spaced at more than 16-inch intervals, care shall be 
exercised to ensure locating supported floor joists or trusses within 5 inches of 
the studs beneath, or, in lieu thereof, solid blocking equal in size to the studs 
beneath shall be installed to reinforce the double plate above. 

Exception: A single top plate may be installed in bearing and exterior walls, 
provided the plate is adequately tied at joints, corners and intersecting walls 
by at least the equivalent of 3-inch by 6-inch by 0.036-inch-thick galvanized 
steel that is nailed to each wall or segment of wall by three 8d nails or 
equivalent, provided the rafters or joists are centered over the studs with a 
tolerance of no more than I inch. Top plate may be omitted over lintels 
which are adequately tied to adjacent wall section as previously described or 
with I-inch by 4-inch by 12-inch wood members splice nailed to each wall 
section by three 8d nails or equivalent. 
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Table No. R-402.2a 1,2 
STUD SIZE, GRADE AND SPACING BEARING WALLS UP TO 10 FT. IDGH 

STUD 
SIZE 

SUPPORTING 
ROOF AND 

CEILING 

SUPPORTING SUPPORTING SUPPORTING 
ONE FLOOR TWO FLOORS ONE FLOOR ONLY 

ROOF AND CEILING ROOF AND CEILING 

l70 AND 80 MPH ZONES Studs to be SP or SPF. Grade to be #3, STUD, ST AND ARD or better unless noted. 
2 X 4 24" 16" 24" 
2 X 4 UTILITY@ 16" UTILITY@ 16" 
2 X 4 WITH STRUCTURAL SHEATHING SP @ 12" 
2 X 4 WITH STRUCTURAL SHEATHING SPF #2/STUD/STD@ 12" 
3 X 4 24" 24" 16" 24" 
2 X 5 24" 24" 24" 
2 X 6 24" 24" 16" 24" 

~O AND 100 MPH ZONES Studs to be SP or SPF. Grade to be #2 or better unless noted. 
2 X 4 16" 16" 
2 X 4 WITH STRUCTURAL SHEATHING 
2 X 6 SP #3/STUD @24" SP #3/STUD @24" 
2 X 6 SPF #3/STUD @ l6" SPF #3/STUD @16" 

12" 
SP #3/STUD @16" 
SPF #3/STUD @16" 

~10 MPH ZONES Studs to be SP or SPF. Grade to be #2 or better unless noted. 
2X4 12" 12" 
2 X 4 WITH STRUCTURAL SHEATHING l2" 
2X6 #3/STUD @16" #3/STUD@l6" #3/STUD@l6" 

1. SP Stands for Southern Pine, SPF Stands for Spruce Pine Fir 

16" 

SP #3/STUD @24" 
SPF #3/STUD @16" 

12" 

#3/STUD @16" 

2. For waUs 8 ft. and less 2 X 4 SP or SPF Grade #2 studs at 16" may support up to one floor plus a roof and ceiling in wind 
zones of I 10 mph or less. 
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Table No. R-402.2b 1 
STUD SIZE, GRADE AND SPACING NON BEARING WALLS 

STUDS IN EXTERIOR WALLS 
10' HEIGHT 12' HEIGHT 14' HEIGHT 

70 AND 80 MPH ZONES 
2X4 SP #3/STUD/STD @16" SP #2@ 16" 
2X4 SPF #2/STUD @ 16" SPF#2@ 12" 
2X6 SP #3/STUD @ 16" SP#2@ 24" 
2X6 SP #2/SPF #2@ 24" SPF#2@ 16" 
2X6 SP #3/STUD@ 12" 
2X6 SPF #3/STUD@ 12" 

90 AND 100 MPH ZONES 
2X4 SP/SPF #2@ 16" SP#2@ 12" 
2 X 6 SP #3/STUD/STD @ 24" SP #3/STUD@ 16" SP #2/SPF #2@ 16" 
2X6 SPF#3 @24" SP #2/SPF #2 @ 24" SP #3/STUD @ 12" 
2 X 6 SPF STUD/STD@ 16" SPF #3/STUD @ 12" 

U0MPHZONES 
2X4 SP/SPF #2 @ 12" 
2 X 6 SP #3/STUD/STD @ 16" SP#2 @ 16" SP#2@ 16" 
2 X 6 SPF #3/STUD@ 16" SPF#2@ 16" 

STUDS IN INTERIOR WALLS 
2X3 10 ft. high and less Utility grade @ 24" 
2 X 4 flat 10 ft. high and less Utility grade @ 16" 
Over 10' high use values for non bearing studs in exterior walls in 70 and 80 mph zones 

l. SP Stands for Southern Pine, SPF Stands for Spruce Pine Fir. 

16' HEIGHT 

SP#2/SPF #2@ 16" 
SP STUD @ 12" 

SP #2/SPF #2@ 12" 

SP#2@ 12" 
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: R-402.4 Interior partitions: Interior load-bearing partitions shall be 
: constructed, framed and firestopped as specified for exterior walls. 
: Unless used to resist uplift, interior partitions do not have to be anchored 
• to resist the uplift requirements of exterior walls. Stud size, grade and 
: spacing shall be as described in Tables R-402.2a and R-402.2b . 
• 

R-402.5 Drilling and notching- studs: Any stud in an exterior wall or 
bearing partition may be cut or notched to a depth not exceeding 25 percent 
of its width. Studs in nonbearing partitions may be notched to a depth not to 
exceed 40 percent of a single stud width. Any stud may be bored or drilled, 
provided that the diameter of the resulting hole is no greater than 40 percent 
of the stud width, the edge of the hole is no closer than 5/8 inch to the edge 
of the stud, and the hole is not located in the same section as a cut or notch. 

Exception #1: A stud may be bored to a diameter not exceeding 60 percent 
of its width, provided that such studs located in exterior walls or bearing 
partitions are doubled and that not more than two successive studs are 
bored. 
Exception #2: Cutting and notching of studs may be increased to 65% of the 
width of the stud in exterior or interior walls and bearing partitions, provided 
that one of the following conditions are met: 
l. The wall section is reinforced with 1/2 inch exterior grade plywood or 

equivalent reinforcement on the notched side of the wall. Plywood, if 
used, shall reach from the floor to ceiling and at least one stud further on 
each side of the section that has been notched or cut. 

2. The exterior walls of a kitchen may be reinforced by placing 1/2 inch 
plywood or equivalent reinforcement on the notched side of the wall. 
Plywood, if used, shall reach from the floor to counter-top height and at 
least one stud further on each side of the section that has been notched or 
cut. 
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Table No. R-402.3a 

FASTENER SCHEDULE FOR STRUCTURAL MEMBERS 
NUMBER & TYPE OF SPACING OF 

DESCRIPTION OF BUILDING MATERIALS FASTENER 1,2.3,o FASTENERS 
Joist lo sill or girder, toe nail 3-8d -
I" x 6" subOoor or less 10 each 2-8d -

iois1, face nail 2 staples, I 3/4" -
Wider than 1 •• x 6" subOoor 10 each 3-8d -

ioist, face nail 4 staoles. I 3/4" -
2" subOoor 10 joist or girder, blind 

and face nail 2-16d -
Sole plate 10 joist or blocking, 

face nail 16d 16" o.c. 
Top or sole plate 10 stud, end nail 2-16d -
Stud 10 sole plate, toe nail 3-Sd or 2-16d -
Double studs. face nail 16d 24'' o.c. 
Double !Op plates, face nail 16d 24" o.c. 
Top plates, laps and intersections, 

face nail 2-16d -
Continued header. 1wo pieces 16d 16" o.c. 

alone each edge 
Ceiling joists 10 plate. toe nail 3-Sd -
Continuous header to stud. 

IOC nail 4-8d -
Ceiling joist, laps over panitions. 

face nail 3-16d -
Ceiling joist 10 parallel rafters. 

face nail 3-16d -
Rafter 10 olate. toe nail 2-16d -
I" brace lo each stud and plate. 2-8d -

face nail 2 staples. I 3/4" -
I" x 6" sheathing to each bearing. 2-Sd -

focc nail 3 staolcs. I 3/4" -
I" x 8" sheathing 10 each bearing. 2-8d -

face nail 3 staples. I 3/4" -
Wider than I" x 8" she.uhing 10 3-Sd -

cnch bearing, face nail 4 ,1aolcs, I 3/4" -
Buih-uo corner studs 16d 24" o.c. 

32" o.c. lll lop 
and houom and 

Built-up girder and beams 16d ,iaggercd two 20d or 
three 16d 

at end, and at each 
splice 

Ledger strip 3 - 16d Below each joist 
al 2" OC 

2" planks 2-16d At each bearing 
Roof rafters 10 ridge. valley or hip 

rafter:-.: toe nail 4-16d -
face nail J-16d -

Raftt::r tic:-. to rafter~. face nail J-8d -

(Continued) 
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One and Two Family Dwelling Code 

Table No. R-402.3a-(Continued) 

SPACING OF FASTENERS 
DESCRIPTION OF Intermediate 

DESCRIPTION OF BUILDING MATERIALS FASTENERS 2• 3• 5 Edges Supports4 

Wood Structural Panel and particleboard, roof and wall sheathing to frame 

:,,,1o·1u 6d 6" 1< 

S1aole 16 oa. 
19132' .314' 8d smooth or 6' 12' 

6d deformed 
718'-1 ' 8d 6' 12· 
1 1/8'·1 1/4' 10d smouth or 8d deformed 6' 12· 

Other wall sheathing7 

1/2" fiberboard sheathing6 1 1/2" galvanized roofing nail 3' 6" 
6d common nail 

S1anle 16 na. 1 1/8" lonn 

25132· l1berboard shea1hm96 1 314• galvanized roofing nail 
8d common nail 

3' 6' 

S1aole 16 oa.. 1 1/2" Iona 
1/2" gypsum sheathing 1 1/2" galvanized rooting nail 4" 8' 

6d common nail 
$ Ian~ 16 na .. 1 1/2" lonn 

Particleboard roof and wall 6d common nail 6' 12· 

shealhina 5/16"-1/2" 
5/8"·3/4' 8d common nail 6' 12· 

S1aole 16 oa. 1 1/2' lonn 

Wood Structural Panel and particleboard, combination subfloor-underlayment to framing 

J/q and k3:SS F.ttt1eonnRd " 718' ·1' 8ddelorrnod 6" 

1 1/8"·1114" l 0d smooth or 6' 
8d deformed 

1 All nails are smoolh•common, box or deformed shanks except where olherwise slated. 

2 Nail is a general descnplion and may be T-head, mod1f1ed round head or round head. 

3 S1aples are No. 16 gauge wire and have a mmimum 7/ 16·inch O.D. crown wtdth. 

1< 
12· 
12· 

4 Nalls shall be spaced at not more lhan 6 inches o.c. at all supports where spans aro 48 inches or greater 

5 The number of fasteners required tor connections not mcluded in this table shall be based on values sel forth m Table No A· 
402.Ja(a). 

6 Four-foot by 8-foot or 4-foot by 9-fool panels shall be appled ver1ically. 

7 Gypsum sheathing shall conform to ASTM C79 listed m Secuon S-26.402 Fiberboard sheathing shall conform to AHA 194. 1, 
ASTM 022n, and ASTM C208 hsted m Sechon S-26.402. Olher sheathing malenals shall be approved by lhe building official. 
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NOMINAL 
MATERIAL 

THICKNESS 

Table No. R-402.3a (1) 
ALTERNATE ATTACHMENTS 

DESCRIPTION 1, < SPACING r FASTENERS 
OF Intermediate 

FASTENERS 2, 3, 5 Edqes Su~~.,.4 

Wood Structural Panel or Particleboard Sublloor, Roof and Wall Sheathing to Framing 

5/16" .097 • .099 Nail 1 112' 5· 12· 
StMle 15 na. 1 3/8" 

319• Staple 15 !1Fi 1 3/8" 6" 12" 
.097 • .099-ail 1 112" 4 • 11r· 

15/32" and 1 /2" Staple 15 aa. 1112· 6" 12· 
.097 • .099 Nail 1 °=• 3• 6" 
.113 Nall 1 7/8" 

19/32" and 5/8" Slaple 15 and 16 ga. 1 518" 6" - 12" 
.097 · .099 Nail 1 314" 3• 6" 
Staple 14 aa. 1 :<t4 6 12· 

23-32" and 314" ~le 15 ga. 1 ·:v4• 5" HY' 
.097 • .099 Natl 1 7/8" 3• - 6" 
Staple 14 ga. 2· 5' 10" 

1' Staple 15 ga. 2" 4• a· 
.097 • .099 Nail 2 1/8" 3 6" 

Floor Underlayment; Wood Structural Panel-Hardboard-Particleboard 

- r-:@7 · .099 Nail 1 112' 
1/4" and 5/16' Staeie 15 and 16 ga. 1 1/4" 6" 

.080 liiall 1 174" 5" 
Staple 18 ga. 3116 crown 7/8" 3• 
.097 • .099 Nail 1 1/2" 

318" Staple 15 and 16 gn. 1 3.18" 6" 
.080 Nail 1 118" s· 
.113 liiail 1 7/8" 

1/2" Staple 15 and 16 ga 1 112• 6" 
.097 • .099 Nail 1 · 11:f' - - - 5' 

1 Nail is a general description and may be T-head, modified round head, or round head. 

2 Staples shall have a minimum crown width of 7/16-inch o.d. e•cept as noted. 

12' 
10" 
6" 

12· 
10· 

12· 
10" 

3 Nails or staples shall be spaced at not more lhan 6 inches o.c. al all supports where spans are 48 Inches or greatel. 
Nails or staples shall be spaced at not more lhan 1 O inches o.c. at lnlennediate supports for floors. 
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One and Two Family Dwelling Code 

Table No. R-402.3b 
WOOD STRUCTURAL PANEL WALL SHEATHING-

FACE GRAIN PARALLEL OR PERPENDICULAR TO STUDS1 

Panel Panel Nominal Maximum STUD SPACING (Inches) 
Span Thickness SIDING NAILED Toi 

Ratinl! (inch) Stud Sheathing__ --
12/0, 16/0, 

or 5/16, 3/8 16 162 

wall @ 16oc 

24/0, 24/16, 32/16- 3/8, 7/16, 15/32, 1/2 24 243 

or Wall @24 oc 

1. Blocking of horizontial joints shall not be required 
2. Plywood sheathing 3/8 inch thick or less shall be applied with long dimension 
across studs. 
3. 3-Ply plywood panels shall be applied with long dimension across studs. 

Table No. R-402.3c 
ALLOWABLE SPANS FOR PARTICLEBOARD WALL SHEATHING1 

(Not exposed to the weather, long dimension of 
panel parallel or perpendicular to studs) 

STUD SPACING (Inches) 

THICKNESS When Siding Is When Siding Is 
(Inches) GRADE Nailed l o Studs Nailed to Sheathing 

5/16 2-M-W 16 -
3/8 24 16 

7/16 24 24 
3/8 2-M-1 16 -
1/2 16 16 

--

1Wall sheathing. The allowable grade, panel thickness and stud spacing are shown in Table No. R-
402.3c. The panels may be applied horizontally or vertically. If the panels are applied horizontally, 
the end joints of the panels shall be offset so that four panels comers will not meet. All panel edges 
must be supported.Leave a 1/16-inch gap between panels and nail no closer than 3/8 inch from 
panel edges. 

DELETE PAGES 50.1 & 50.2 
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NOTE: 

Wall Construction 

Figure No. R-402.3a 

TYPICAL WALL, FLOOR AND ROOF FRAMING 

PLATE 

DOUBLE 
PLATE 

CEILING JOISTS 
OR APPROVED 

TRUSSED RAFTER 

SECOND STORY 

JOIST MAY BE CUT 
OR NOTCHED BETWEEN 

THESE LIMITS 

SPLICE 

..I 

..I 

i 
" z 
ii: .. 
w ., 

FIRE STOPS AND PLATES 
OF 2 MATERIAL 

PLATFORM FRAME 

SEE FOOTNOTE 
N0. 1 

13 SPAN 

1 x 4 RIBBON 
CUT INTO 

STUD 

SUIIFLOOR 

NAILED TO 
STUD 

'\FIRE 
STOP 

CONTINUOUS FOUNDATION 
UNDER TWO-STORY 
BEARING PARTITION 

BALLOON FRAME 

1. See Ftgure No. R-303 for ~er-type looMgs 

This figure is for illustration purposes only and the written text shall apply. 
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One and Two Family Dwelling Code 

Figure No. R-402.3b 
FRAMING DETAILS 

DOUBLE 
2" • 4" PLATE 

2" • 4 STUDS 
1&· 0 .c . 

If plate is cut for pipe 
or heating stack, tie with 
24-gauge steel angle 
or equivalent. 

WITH EXCEPTIONS 
AS SET FORTH IN 
SECTION R-402 

PROVIDE VENTS 
IN ACCORDANCE 
WITH SEC. R-309 

HEADER 

2" . 4• 
TRIMMER 

ON EXTERIOR WALLS 

rAND BEARING PARTITIONS 
STAGGER JOINTS 4" 

• 
": .,, 
s 
"' 

II> 
0 ,.. 
5 
"' 8 
" z 
" 

14 MIN. 

JOISTS 

FOUNDATION STUDS 

52 

CORNER STUDS 

Note: 
A third stud and/or partition intersection backing studs may be omi11cd 
through the use of wood ,pacers or backup cleat- of 3/8-inch-thicl.. 
plywood. I-inch-thick lumber or other approved dc\'ices which will serve 
as an adcquaic backing for 1hc a11achmcnt of fac ing materials. 

This figure is for illus1ra1ion purposes only and the wri11cn 1ex1 shall apply. 
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Wall Construction 

R-402.5.1 Drilling and notching-top plate: Where piping or ductwork is placed in 
or partly in an exterior wall or interior load-beari ng wall, necessitating a culling of the 
top plate by more than 50 percent of its width. the plate shall be re info rced with 24 
gauge steel angle or other equivalent support spanning the distance between the appro
priate studs. 

R-402.6 Headers: The allowable spans for nominal 4-inch single headers and 2-inch 
double headers in bearing walls shall 110 1 exceed the spans set forth in Table Nos. R-
402.6a through R-402.6f. The tables are not to be used where concentrated loads arc 
supported by the headers. 

Nominal 2-inch sing le headers may be used to span openings in load-bearing walls. 
provided the headers are of adequate s ize to support all imposed loads. 

Nai led-only plywood-box headers shall be designed in accordance with the NAHB 
"Construction Guide, Design Tables and Technical Report for Plywood Headers for 
Residential Construction, T able F," listed in Section S-26.402, or by approved 
engineering practice. Plywood used for beam webs shall be in accordance wit h 
DOC PS I or DOC PS2 listed in Sect ion S-26.-102. 

Load-bearing headers arc not required in interior or exterior nonbearing walls. A single 
Oat 2-inch by 4-inch member may be used as a header in exterior nonbcaring walls for 
openings up to 8 feet in width if the vertical distance to the parallel nailing surface above i~ 
not more than 24 inches. For such nonbearing headers. no cripples or blocking arc required 
above the header. 

R-402.6.1 Header Studs: A wall stud shall be at each ~ide or the opening with the 
ends of the header supported as fo llows: 

I. For openings 3 feet or less wide, each end of the header shall rest on a single 
~ header (jack) stud or may be supported by framing anchors allached to the wall Mud. 

2. For openings more than 3 feet but not more than 6 feet wide. each end of the 
header shall rest on a single header (jack) Mucl. 

3. For openings more than 6 feet wide, each end of the header shall rest on two 
header (jack) studs. 

R-402.7 Firestopping: Firestopping shall be provided to c ut off all concealed draft 
openings (both vert ical and horizontal) and to form an effective fire barrier between 
stories. and between a top story and the roof space. Firestopping shall be provided in 
wood-frame construction in the following locations: 

I. In concealed spaces of swd walls and partitions, including furred spaces. at the 
ceiling and noor level; 

2. At all interconnections between concealed vertical and hori1:ontal spaces such as 
occur at soffits, drop cei lings. cove ceilings. etc.: 

3. In concealed spaces between stair stringers at the top and bouom of the nm: 

4 . At openings around vents. pipes, ducts, chimneys and fi replaces at cei ling and 
noor level. with noncombustible materials. 

Except as provided in Item 4 above. firestopping shall consist of 2-inch nominal 
lumber, or two thicknesses of I -inch nominal lumber with broken lap joints, or one 
thickness of 23/32-inch Wood S tructural Panel with joints backed by 23/32-inch Wood 
Structural Panel. or one thickness of 3/4-inch Type 2-M particleboard with joints 

r- backed by 3/4-inch Type 2-M particleboard. or other approved materials. 

The integrity of all firestops shall be maintained. 
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One and Two Family Dwelling Code 
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Table No R-402.Ga 
HEADER DESIGN CHART 

(Douglas Fir-Larch, Southern Pine No. 2, 
Roof Load= 20LL + 10 DL; Floor Load = 40 LL + 10 DL) 

Fb = 1,200 E = 1,600,000 Fv = 90 

IIAXIIIIUII All0'4'Mal£ HEADER 9IYIN (FIAn.) 

DHIGN PROCU>URE 
Nonltruct. Slwath. 

1,r in.ut. ---· 
112· Plywood-· .. 

HEADER HEADER HouNl>epO,(A.1 -Deplh(A.) -o.pctl(A.) 
SUPPORTING: SIZE. 24 21 32 24 21 32 ' 24 21 32" 

Roof 2-2 X 4 4. J 4-6 4. 1 4 11 4 8 •·6 5. 7 5 4 S I 
2-l x 6 68 6-4 5-1 1 6-11 ~-7 6-4 7-7 7-J 7-0 
2-2 X 8 8-J 8-0 7-7 8-6 8-l 7 11 8- 11 8 7 8-4 
l l x 10 9 10 96 9-J 10 0 9-8 9-4 10-4 10-0 9.9 lr 
2 2 X 12 11 -4 10- 11 10 -7 11 S 11 - 1 109 11- 10 11 -5 I I I 

Roof plus one 
"Of) 2,2 X 4 ~-2 • - 11 4-9 s. 5 I • -10 S-8 S-S 5-l 
IBcanngl 2 2 X 6 b-9 6 S 60 6 11 6 7 6 ' 7 4 7-0 b-8 

! ,2 X 8 8-0 1 ~ 7-0 8 I 7-8 7 I 85 8-l 7-9 
2-2 x 10 9 .I 8-9 8-J 9-4 9-0 8-5 9-7 Q. J 8-11 A 2-2 '< 12 10-~ 10 I 9 7 10-6 IO l qq 10 10 10 5 10 -1 

Roof plu\ one 
\toty : 2 y .s 4-K . ' . ·' 4 9 4 6 4- I ' I 4 10 
1Nobcann8I : ! 'i,; 6 S 10 ~-~ ' I 60 ' 7 5 ) 6 7 bl 

A 
: 2 X ft 69 6-1 S 11 7 0 66 61 7-6 7-0 
2 2 ,,c 111 80 7 ~ 6 11 K l 7 7 7 I 8 8 8-1 
1 : 'lit 1 l QI 8 7 8 I q ' 

8,9 
8 ·' 

o 11 q ·' 

Roof plus 1"'0 

~tones l 1 x .s 4 M 4 ' 4 I 4 q 4 6 4 I S I 4-10 
IBcanng) 2 2 )I( 6 < 10 ' ' S I 60 ' 7 ~ .l 6 7 6 2 

1=:=t 
11 , K 6'1 6 I S 11 7 (I 66 61 7 6 70 
2·2 --c 10 80 

1 ' 
6 II K' 1 1 7, I 8 8 8 I 

! -2 .,, 12 QI K-7 KI q < KQ 8-) 9 11 q._, 

Roof plui 114-'0 

\IOOC\ ! -1 x 4 111 ' 8 
,.s 4 I IQ , . 1 4 5 4 2 

!No bcanngl !-2 X 6 4 8 4-4 • O 4- 10 4-S 4-2 5. _1 4 11 

~ 
2 2 'IC 8 ' ' < 0 4 8 ' 7 q 4 10 6-0 n 
2 } X IQ 6,4 S 11 56 66 6-0 H 6 11 65 
1, 2 X 12 

7 ' 
610 6-5 7-6 70 6-6 7- 11 , .. 

"Sheathing or combined sheathing/siding having a minimum density ol 18 pcl. 
"Minimum 1/2-inch plywood sheathing or combined sheathing/siding applied belween lhe 
bollom ol the header. lhe lop of the plate and belween lhe cenler lines or lhe broken vertical 
studs al lhe end of lhe header and nailed 10 lhe header. lop plales. cripples and sluds-6 inches 
o.c. at lhe edges and t2 inches o.c. at intermediale framing. 

Note: Linear in1erpolalion for house widlhs not in lable 1s perm11ted. For example. assume a 26· 
1001-wide house with 1/2-inch plywood shealhing roof load 2 x 6 header· allowable header span 
= 7 feet 6 inches. 

Tables based on maximum 1 1/2-fool overhangs and band used al floors. 
■symbol represen:s supporting beam or slruclural bearing wall below floor 
e symbol represents localion of header. 

Header spans idenlilied as having "no bearing· cons1ruc1ton apply 10 bolh inlenor and 
exlenor load-bearing walls which have lnbulary areas equal 10 one-half lhe house deplh. 
Header spans 1dentilled w11h "beanng· cons1ruct1on apply only 10 exlerior bearing walls w11h 
tnbulary areas equal lo one-fourth or the house depth. 

Nominal 4-,nch size single headers may be subslltuted for ominal 2-inch headers. 
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HEADER 
SUPPORTING: 

Roof 

() 
Roof plus one 
story 
(Bearing) 

A 
Roof plus one 
story 
(No bearing) 

A 
Roof plus two 
stories 
(Bearing) 

~ 
Roof plus two 
stories 
(No bearing) 

1=t 

Table No R-402.6b 
HEADER DESIGN CHART 

(Douglas Fir-Larch, Southern Pine No. 2, 

Wall Construction 

Roof Load = 30LL + 10 DL; Floor Load = 40 LL+ 10 DL) 
Fb:1,200 E=1,600,000 Fv=90 

IIAXIIIUII ALLOWABLE HEADER SPAN (Ft.-ln.) 

DESIGN PROCEDURE 
Nonatruc:t.ShNth. 1,r lmul. BoerdSheatb.• 1,r PIWWoOd She&1tl.• 

HEADER HouNDepth(R.) HouN Depth (R.) HouNDepth(R.) 

SIZE: 24' 21' 32' 24' 28' 32' 24' 28' 32' 

2-2 X 4 4-2 3-11 3-8 4-5 4-3 4-1 S-1 4-10 4-8 
2-2 X 6 5-10 S-6 S-2 6-3 5-10 5-6 6-11 6-7 64 
2-2 X 8 7-6 7-0 6-7 7-10 7.3 6-10 8-4 8-0 7-7 
2·2 X 10 9-2 8-8 8-2 9-3 8-11 8-5 9-8 9-4 9-1 
2-2 X 12 10-6 10-2 9-10 10-8 10-4 10-0 11-0 10-8 10-4 

2-2 X 4 4-11 4-8 4-6 S-0 4-9 4-7 5-4 S-1 4-11 
2-2 X 6 6-3 5-10 5-6 6-6 6-1 5-8 6-11 6-7 6-3 
2-2 X 8 7-4 6-10 6-5 7-7 7-0 6-7 8-1 7.7 7-1 
2-2 X 10 8-7 8-1 7-6 8-10 8-2 7-8 9-2 8-8 8-2 
2-2 X 12 10-0 9-4 8-9 10-1 9-6 8-11 10-4 9-11 9.5 

2-2 X 4 4-5 4-3 4-0 4-9 4-4 4-2 4-10 4-8 4-5 
2-2 X 6 5-5 5-1 4-9 5-8 5.3 4-11 6-2 5.9 5.5 
2-2 X 8 64 5-11 5-6 6-6 6-1 5-8 7-0 6-6 6-2 
2-2 X 10 7-6 6-11 6-6 7-7 7-1 6-8 8-1 7-6 7-0 
2-2 X 12 8-8 8-1 7.7 8-10 8-2 7-8 9.3 8-8 8-1 

2-2 X 4 4-5 4-3 4-0 4-9 4-4 4-2 4-10 4-8 4-5 
2-2 X 6 5-5 5-1 4-9 5-8 5.3 4-11 6-2 5-9 5-5 
2-2 X 8 64 5-11 5-6 6-6 6-1 5-8 7-0 6-6 6-2 
2-2 X 10 7-6 6-11 6-6 7-7 7-1 6-8 8-1 7-6 7-1 
2-2 X 12 8-8 8-1 7-7 8-10 8-2 7-8 9-3 8-8 8-1 

2-2 X 4 3-9 3-6 3-3 3-11 3-8 3-5 4-3 4-0 3-9 
2-2 X 6 4-5 4-1 3-10 4-7 4-3 4-0 S-1 4-8 4-5 
2-2 X 8 5-2 4-10 4-6 5-4 4-11 4-8 S-9 5-4 S-0 
2-2 X 10 6-1 5-8 5-4 6-3 5-9 5-5 6-7 6-2 S-9 
2-2 X 12 7-1 6-7 6-2 7-2 6-8 6-3 7-7 7-1 6-7 

•See notes to Table No. R-402.6a. 
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One and Two Family Dwelllng Code 

Table No. R-402.&c 
HEADER DESIGN CHART 

(Hem Fir No. 2, Roof Load = 20 LL + 10 DL; Floor Load = 40 LL + 10 DL) 
Fb = 1,000 E = 1,400,000 Fv = 75 

IIAXIIIUM ALLOWABLE HEADER SPAN (R.~n.) 
DESIGN PROCEDURE 

NonltrUct.Sheath. 1,r lnaul. Board Sheath.• 1,r Plywood ShNth.• 

HEADER HEADER HouNDepth(R.) HouN Depth (fl.) HouN Dlplh (A.) 
SUPPORTING: SIZE: 24' 28" 32• 24' 21· 32' 24' 21· 32' 

Roof 2-2 X 4 4-5 4-2 3-11 4-8 4-5 4-3 5-4 5-1 4'-10 
2-2 X 6 6-2 5-9 S-S 6-7 6-1 5-9 1-1 7-1 6-8 

0 2-2 X 8 7-10 7-4 6-11 8-3 7-8 7-3 9-1 8-6 8-0 
2-2 X 10 9-6 9-2 8-8 9-8 9-4 9-1 10-0 9-8 9-5 
2-2 X 12 10-11 10-7 10-3 11-1 10-8 10-5 11-5 11-1 10-9 

Roof plus one 
story 2-2 X 4 4-12 4-9 4-6 5-1 4-10 4-8 5.5 S-2 S-0 
(Bearing) 2•2 X 6 6-3 5-10 S-5 6-6 6-1 S-8 7-0 6-8 6-3 

A 
2-2 X 8 7-4 6-10 6-4 7-6 7-0 6-7 8-1 7-7 7-1 
2•2 X 10 8-7 8-0 7-6 8-10 8-2 7-8 9.4 8-8 8-2 
2-2 X 12 10-0 9-4 8-9 10-2 9-6 8-11 10-5 10-0 9-4 

Roof plus one 
story 2-2 X 4 4-5 4-2 3-11 4-7 4-4 4-1 4-10 4-8 4-S 
(No bearing) 2-2 X 6 S-4 4-11 4-7 S-6 S-I 4.9 6-1 S-7 S-3 

A 
2•2 X 8 6-2 S-9 S-S 6-4 5-11 S-6 6-10 6-S 6-0 
2-2 X 10 7-3 6-9 6-4 1-S 6-11 6-6 7-11 7-4 6-11 
2-2 X 12 8-5 7-10 7-4 8-7 8-0 7-6 9-1 8-S 7-11 

Roof plus two 
stories 2-2 X 4 4-S 4-2 3-11 4-7 4-4 4-1 4-10 4-8 4-S 
(Bearing) 2-2 X 6 S-4 4-11 4-7 S-6 5-1 4-9 6-1 5-7 S-3 

1=:=f 
2-2 X 8 6-2 S-9 S-S 6-4 5-11 5-6 6-10 6-S 6-0 
2-2 X 10 7-3 6-9 6-4 7-5 6-11 6-6 7-11 7-4 6-11 
2-2 X 12 8-5 7-10 7-4 8-7 8-0 7-6 9-1 8-S 7-11 

Roof plus two 
stories 2-2 X 4 3-7 3-4 3-1 3.9 3-6 3.3 4-2 3-10 3.7 
(No bearing) 2-2 X 6 4-3 3-11 3-8 4-S 4-1 3-10 4-10 4-6 4-2 

1==l 
2-2 X 8 4-11 4-7 4-3 5-1 4.9 4-5 S-6 S-1 4-9 
2-2 X 10 S-I0 S-5 5-1 5-11 S-6 S-2 6-4 5-10 S-6 
2-2 X 12 6-9 6-3 5-10 6-10 6-4 6-0 7.3 6-8 6-3 

•sec notes to Table No. R-402.6a 
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Table No. R-402.&d 
HEADER DESIGN CHART 

Wall Construction 

(Hem Fir No. 2, Roof Load = 20 LL + 10 DL; Floor Load = 40 LL + 10 DL) 
Fb= 1,000 E = 1,400,000 Fv= 75 

IIAXIIIUM ALI.OIMBLE HEADIR 8MN (Fl.-ln.) 

DESIGN PROCEDURE 
Nonatruct.Slleattl. 1/t'lna,I.Boanllhldl.• 1,r PIJwOOcl Slleattl.• 

Hl!ADER HIADER HcMINDlpttl(Ft.) Houae DlpCtl (Ft.) HouaeDlpltl(R.) 
SUPPORIING: SIZE: 14' 21' S2' 24' 21' 12' H' 21' S2' 

Roof 2-2 X 4 3-10 3-7 3-5 4-2 3-11 3-8 4-10 4-7 4-5 
2-2 X 6 5-4 5-0 4-9 5-8 S-4 5-0 6-7 6-2 5-9 

f) 2-2 X 8 6-10 6-4 6-0 7-1 6-8 6-3 7-10 7-4 6-11 
2-2 X 10 8-6 7-11 7-6 8-9 8-2 7-8 9-4 8-9 8-3 
2-2 X 12 10-2 9-6 8-11 10-4 9-9 9-2 10-8 10-3 9-9 

Roof plus one 
story 2-2 X 4 4-8 4-S 4-3 4-9 4-7 4-S 5-2 4-11 4-8 
(Bcaing) 2-2 X 6 5-9 5-3 5-0 S-11 5-6 5-2 6-6 6-1 5-8 

fi 
2-2 X 8 6-8 6-3 5-10 6-11 6-5 6-0 7-5 6-11 6-6 
2-2 X 10 7-10 7-4 6-11 8-0 7-6 7-0 8-6 7-11 7-6 
2-2 X 12 9-2 8-6 8-0 9-4 8-8 8-2 9-9 9-1 8-7 

Roof plus one 
story 2-2 X 4 4-2 3-11 3-8 4-4 4-1 3-10 4-8 4-S 4-3 
(No bearing) 2-2 X 6 5-0 4-7 4-4 5-2 4-9 4-6 S-8 5-3 4-11 

A 
2-2 X 8 S-9 5-S S-1 6-0 5-7 5-2 6-5 6-0 S-7 
2-2 X 10 6-10 6-4 S-11 6-11 6-6 6-1 7-5 6-10 6-S 
2-2 X 12 7-11 7-4 6-11 8-1 7-6 7-0 8-6 7-11 7-5 

Roof plus two 
scones 2-2 X 4 4-2 3-11 3-8 4-4 4-1 3-10 4-8 4-S 4-3 
(Bearing) 2-2 X 6 5-0 4-7 4-4 5-2 4-9 4-6 5-8 5-3 4-11 

~ 
2-2 X 8 5-9 5-5 5-1 6-0 5-7 5-2 6-5 6-0 5-7 
2-2 X 10 6-10 6-4 5-11 6-11 6-6 6-1 7-5 6-10 6-5 
2-2 X 12 7-11 7-4 6-11 8-1 7-6 7-0 8-6 7-11 7-5 

Roof plus two 
stories 2-2 X 4 3-5 3-2 3-0 3-7 3-4 3-1 3-11 3-8 3-5 
(No bearing) 2•2 X 6 4-1 3-9 3-6 4-2 3-11 3-8 4-7 4-3 4-0 

~ 
2-2 X 8 4-9 4-S 4-1 4-10 4-6 4-3 S-3 4-10 4-7 
2-2 X 10 5-7 5-2 4-10 5-8 5-3 4-11 6-0 5-7 5-3 
2-2 X 12 6-5 6-0 5-7 6-7 6-1 5-9 6-11 6-5 6-0 

•Sec notes to Table No. R-402.6a 
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Table No. R-402.6e 
HEADER DESIGN CHART 

(Spruce-Pine-Fir No. 2, Roof Load = 20 LL + 10 DL; 
Floor Load = 40 LL + 10 DL) 

Fb = 875 E = 1,300,000 Fv = 70 

IIAXIIIUII AU.OWUILE H1!AD!R SPAN (FL-In.) 
DalGH PRC CIDURE 

NoMtruct.Sllldl. 1/rlMul.BoardSMalh.• t/rPl,-oodShNth.• 

HEADD Hl!ADD .... Dlplll(R.) '--Dlplll(R.) HouNDlplll(R.) 
IUPPOR11NG: SID: 24' 21' 31' 24' 21' a2' 24' 21' 11' 

Roof 2-2 X 4 4-2 3-11 3-8 4-5 4-3 4-0 5-2 5-0 4-9 

() 
2-2 X 6 5-10 5-5 5-1 6-2 5-9 5-5 7-1 6-7 6-3 
2-2 X 8 7-4 6-10 6-6 7-8 7-2 6-9 8-6 7-11 7-6 
2-2 X 10 9-2 8-7 8-1 9-5 8-9 8-3 9-10 9-6 8-11 
2-2 X 12 10-9 10-3 9-8 10-10 10-6 9-11 11-3 10-10 10-6 

Roof plus one 
story 2-2 X 4 4-10 4-7 4-4 5-0 4-9 4-6 5-4 5-1 4-10 
(Bearing) 2•2 X 6 5-10 5-6 5-2 6-1 5-8 5-4 6-8 6-3 5-10 

A 
2-2 X 8 6-10 6-4 6-0 7-1 6-7 6-2 7-7 7-1 6-8 
2-2 X 10 8-1 7-6 7-1 8-~ 7-8 7-2 8-9 8-2 7-8 
2-2 X 12 9-4 8-8 8-2 9-6 8-10 8-4 10-0 9-4 8-9 

Roof plus one 
story 2-2 X 4 4-3 3-11 3-8 4-5 4-1 3-10 4-9 4-6 4-3 
(No bearing) 2-2 X 6 S-0 4-7 4-4 5-2 4-9 4-5 5-8 5-3 4-11 

A 
2-2 X 8 5-9 5-4 5-0 6-0 5-6 5-2 6-5 6-0 5-7 
2-2 X 10 6-10 6-4 5-11 6-11 6-5 6-1 7-5 6-10 6-5 
2-2 X 12 7-11 7-4 6-11 8-1 7-6 7-0 8-6 7-11 7-5 

Roof plus two 
stories 2-2 X 4 4-3 3-11 3-8 4-5 4-1 3-10 4-9 4-6 4-3 
(Bearing) 2•2 X 6 5-0 4-7 4-4 5-2 4-9 4-5 5-8 5-3 4-11 

f::t 
2-2 X 8 5-9 5-4 5-0 6-0 5-6 5-2 6-5 6-0 5-7 
2-2 X 10 6-10 6-4 5-11 6-11 6-5 6-1 7-5 6-10 6-5 
2-2 X 12 7-11 7-4 6-11 8-1 7-6 7-0 8-6 7-11 7-5 

Roof plus two 
stories 2-2 X 4 3-4 3-1 2-11 3-6 3-3 3-0 3-10 3-7 3-4 
(No bearing) 2-2 X 6 4-0 3-8 3-5 4-1 3-10 3-7 4-6 4-2 3-11 

Fl 
2-2 X 8 4-7 4-3 4-0 4-9 4-5 4-2 5-1 4-9 4-5 
2-2 X 10 5-5 5-1 4-9 5-7 5-2 4-10 5-11 5-6 5-2 
2-2 X 12 6-4 5-10 5-6 6-5 6-0 5-7 6-9 6-3 5-11 

•See notes to Table No. R-402.6a 
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HEADER 
SUPPORTINQ: 

Roof 

0 
Roof plus one 
siory 
(Bearing) 

-Fl 
Roof plus one 
siory 
(No bearing) 

A 
Roof plus lWO 
stories 
(Bearing) 

f::t 
Roof plus two 
stories 
(No bearing) 

1=f 

Wall Construction 

Table No. R-402.&f 
HEADER DESIGN CHART 

(Spruce-Pine-Fir No. 2, Roof Load = 30 LL + 10 DL; 
Floor Load = 40 LL + 10 DL) 

Fb = 875 E = 1,300,000 Fv = 70 

IIADIUIIIAL&.OaBLBHUDIRSMN(PWn.) 
DESIGN PRC CIDUIII! 

Nonatruct.8hllltl. 1/rlnall.lloald8hllltl.• 1/Z'Plywood8hllltl.• 

KUDeR HcMeDlpCtt(FL) HameDlpCtt(FL) HameDlplll(FL) 
SIZE: 24' •• II' 24' 21' II' 24' 21' II' 

2-2x4 3.7 3-4 3-2 3-11 3-8 3.5 4-10 4-6 4-3 
2-2 X 6 5-0 4-8 4-5 5-4 5-0 4-8 6-2 5-9 5-5 
2-2 X 8 6-5 5-11 5-7 6-8 6-3 5-11 7-4 6-11 6-6 
2-2 X 10 8-0 7.5 7-0 8-2 7-7 7-2 8-10 8-3 7-9 
2-2 X 12 9-6 8-11 8-5 9-9 9-1 8-7 10-5 9-8 9-2 

2-2 X 4 4-7 4-3 4-0 4-8 4-5 4-2 5-0 4-9 4-7 
2-2 X 6 5-4 5-0 4-8 5-6 5-2 4-10 6-1 5-8 5-4 
2-2 X 8 6-3 5-10 5-6 6-5 6-0 5-8 6-11 6-5 6-1 
2-2 X 10 7-4 6-10 6-5 7-6 7-0 6-7 8-0 7.5 7-0 
2-2 X 12 8-6 7-11 7-6 8-8 8-1 1-1 9-2 8-6 8-0 

2-2 X 4 3-11 3-8 3-5 4-1 3-10 3-7 4-6 4-3 3-11 
2-2 X 6 4-8 4-4 4-1 4-10 4-6 4-2 5-3 4-11 4-7 
2-2 X 8 5-5 5-0 4-9 5-7 5-2 4-10 6-0 5-7 5-3 
2-2 X 10 6-5 5-11 5-7 6-6 6-1 5-8 6-11 6-5 6-0 
2-2 X 12 7-5 6-10 6-5 1-6 7-0 6-7 7-11 7-4 6-11 

2-2 X 4 3-11 3-8 3-5 4-1 3-10 3-7 4-6 4-3 3-11 
2-2 X 6 4-8 4-4 4-1 4-10 4-6 4-2 5-3 4-11 4-7 
2-2 X 8 5-5 5-0 4-9 5-7 5-2 4-10 6-0 5-7 5-3 
2-2 X 10 6-5 5-11 5-7 6-6 6-1 5-8 6-11 6-5 6-0 
2-2 X 12 7-5 6-10 6-5 1-6 7-0 6-7 7-11 7-4 6-11 

2-2 X 4 3.3 3-0 2-10 3-4 3-1 2-11 3-8 3-5 3-3 
2-2 X 6 3-10 3-6 3-4 3-11 3-8 3-5 4-4 4-0 3-9 
2-2 X 8 4-S 4-1 3-10 4-6 4-3 4-0 4-11 4-6 4-3 
2-2 X 10 5-2 4-10 4-6 5-4 4-11 4-7 5-8 5-3 4-11 
2-2 X 12 6-0 5-7 5.3 6-2 5.9 5-4 6-6 6-0 5-8 

•Sec notes to Table No. R-402.68 
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R-402.8 Draftstopping: Draftstopping shall be provided in all 
floor/ceiling assemblies under the following circumstances: 

1. Ceiling is suspended under the floor framing; or 
2. Floor framing is constructed of truss-type or open-web 

perforated members. 
In floor/ceiling assemblies the space between the ceiling membranes 

and floor shall be divided into two or more approximately equal areas ~ 
with no area greater than 1,000 square feet. Draftstopping shall be 
provided parallel to the main framing members. 

Ventilation of concealed roof spaces shall be maintained in accordance 
with Section R-707. 

Draftstopping materials shall be not less than 1/2-inch gypsum board, 
3/8-inch plywood, 3/8-inch Type 2-M-W particleboard, or other approved 
materials adequately supported. 

The integrity of all draftstops shall be maintained. 

R-402.9 Cripple walls: Foundation cripple walls shall be framed of studs 
not less in size than the studding above with a minimum length of 14 
inches, or shall be framed of solid blocking. When exceeding 4 feet in 
height, such walls shall be framed of studs having the size required for an 
additional story. 

Such walls having a stud height exceeding 14 inches shall be 
considered to be first story walls for the purpose of determining the 
bracing required by Section R-402.10. Solid blocking may be used to ~ 
brace cripple walls having a stud height of 14 inches or less. 

R-402.10 Wall bracing: Exterior and foundation wall panels of frame 
construction shall be braced with approved structural sheathing, I -inch by 
4-inch let-in braces, or approved metal strap devices installed in 
accordance with the manufacturer's specifications. Structural sheathing 
and I-inch by 4-inch let-in braces shall be installed in accordance with 
Table No. R-402.10 and fastened in accordance with Table No. R-402.3a. 

Exterior walls shall be effectively braced with let-in bracing, plywood 
in accordance with Table No. R-402.3b, particleboard in accordance with 
Table No. R-402.3c or other approved material. If let-in bracing is used, it 
shall be let into the top and bottom plates and the intervening studs, 
placed at not more than 60 nor less than 45° from the horizontal and 
attached to the framing in conformance with Table No. 402.3a. 

SEISMIC 
ZONE 

0, 
1 

and 
2 

58.2 

Table No. R-402.10 
WALL BRACING 

CONDmON1 TYPE OF BRACE 

One Story. 1•by4-inch 
Top of two or three story. let-in bracing or 
First story of two story structural sheathing. 
Second story of three story. 

First story of three story. Structural sheathing. 

AMOUNT OF 
BRACING23 

Located at each end 
and at least every 25 
feet of wall length. 

Minimum 48-inch-
wide panels. Located 
as required for let-in 
bracing. 



Wall Construction 

SEISMIC 
ZONE 

3 
and 
4 

Table No. R-402.10(Continued) 
WALL BRACING 

CONDITION1 TYPE OF BRACE 
AMOUNT OF 
BRACING23 

One Story. 1-by 4-lnch Located at each end 

Top of two or three story. let-In bracing or and at least every 25 
structural sheathing. feet of wall length. 

First story of two story. Structural sheathing. 25 percent of wall 

Second story of three story. length to be 
sheathed. 

First story of three story. Structural sheathing. 40 percent of wall 
length tobe 
sheathed. 

1 Foundations wall panels braced same as story above. 
2where structural sheathing is used, each braced panel must be at least 48 inches in width. 
351ructural sheathing and let-in bracing shall be located at each end or as near thereto as possible. 

R-402.10.1 Structural bracing in 100 mph zone: 
1. One story or top story: brace each corner and at 25 foot intervals with 

I X 4 let-in bracing of 4 X 8 wood structural sheathing panel. 
2. All other stories: solid wood structural sheathing panels with blocking 

at all panel edges. 
R-402.10.2 Structural bracing in 110 mph zone: All stories: solid wood 
structural sheathing panels with blocking at all edges. 
R-402.11 Gable endwalls: Gable endwalls in wind zones of 90 mph and 
above shall be built using full-height studs continuous from the uppermost 
floor to the roof, or a floor or ceiling diaphragm shall be provided to resist 
the lateral loads at the horizontal joint between the top plate of a platform
framed end wall and the gable construction above. 
R-402.11.1 Full-height studs: Where full-height studs are used for gable 
construction, the wall shall be built in accordance with Figure R-402.11 a. 
R-402.11.2 Ceiling diaphragm: Where a gypsum board ceiling is used to 
create the required diaphragm, the diaphragm length shall be a minimum of 
two times the width of the building. The gypsum board shall be a minimum 
of 1/2 inch thick, be attached with the long direction perpendicular to the 
ceiling framing members, and be fastened directly to the ceiling joist or 
bottom chords of trusses (no furring) with 5d cooler nails or GWB-54 1- 1/2 
inch nails, installed ten inches on center in the board field and 7 inches on 
center at the board ends and the ceiling edges. The ceiling diaphragm shall 
be fastened to 2x perimeter blocking members which are fastened lo the top 
plates with l0d common or hot-dipped box nails at 6 inches on center. 
(See Figure R-402.11 b). Lateral bracing shall be installed on the tops of 
ceiling joists or truss bottom chords at a spacing of not greater than six feet. 
The lateral bracing shall be a minimum of 2x4 lumber extending inward 
from the gable end a minimum of eight feet and fastened to each truss or 
ceiling joist and the gable end with a minimum of two 10d common or 
hot-dipped galvanized box nails. A minimum of 2x4 lumber blocking shall 
be installed in the first truss or joist space directly below, and attached 
to, the lateral brace with a minimum of four I0d common or hot-dipped 
galvanized box nails. A minimum of a one inch wide 16 gauge steel 
strap shaJI be fastened lengthwise over the lop of each lateral brace, and 
to the endwall studs, with a minimum of ten 8d common or hot-dipped 
galvanized box nails (see Figure 402.1 lc). 
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Gable Endwall Balloon Framing 
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Wall Construction 

12" 

GABLE ENo----~ MAX, 

TAUSS 
10d NAILS AT 6" o . c . 

GYPSUM CEILIN 
DIAPHAAGM 

Sd CCOLEA NAIL 
AT 7" o .c . 

STUD WALL 

10d COAMON OR 

HOT- DIPPED GALVANIZ 

AT 6 " 0,C, 

5d 
AT 7" o .c. 

Figure R-402.llb 
Gable Endwall Balloon Framing 

Alternate Method 

1996 Revisions 59 



One and Two Family Dwelling Code 

60 1996 Revisions 



Wall Construction 

2"4x.!I' COIITlNUOIIS LATERAL ~ e G'-O"o.o. 

11IUSS OR cmmo JOIST 

CASI£ ENO TRUSS 

1. Size and number of nails in strap as required for load given in table R-402.11. 

Wind Speed 
(moh) 

90 

100 

110 

Figure R-402.llc 
Ceiling Connection to Gable Endwall 

For Gypsum Board Diaphragms 

Table R-402.11 
Required Endwall Connection Capacities 

Building Width Required Capacity of Rated Straps 
(feet) in Gable Endwall Construction (lbs) 

24 540 
36 660 
44 720 
52 780 
60 840 
24 690 
36 810 
44 888 
52 972 
60 1050 
24 840 
36 990 
44 1092 
52 1182 
60 1260 
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One and Two Family Dwelling Code 

SECTION R-403- MET AL 

Metal structural elements in walls and partitions may be either hot-rolled 
structural shapes or bar sections or members cold formed to shape from 
sheet, strip or plate, or a fabricated combination thereof. Members shall be 
straight and free of any defects which would significantly affect their structural 
performance. 

Structural elements in walls and partitions shall be constructed of materials 
and designed in accordance with AA SAS30, the AISI "Specification for the 
Design of Cold-Formed Steel Structural Members" or the AISC "Specification 
for the Design, Fabrication and Erection of Structural Steel for Buildings," 
listed in Section S-26.403. 

SECTION R-404- GENERAL MASONRY CONSTRUCTION 

R-404.1 Thickness of masonry: The nominal thickness of masonry walls shall 
conform to the requirements of R-404.1.1 through R-404.1.4 

R-404.1.1 Minimum thickness: The minimum thickness of masonry bearing 
walls more than one story high shall be 8 inches. Solid masonry walls of one 
story dwell ings and garages shall not be less than 6 inches in thickness when not 
greater than 9 feet in height, provided that when gable construction is used, an 
additional 6 feet is permitted to the peak of the gable. Masonry walls shall be lat
erally supported in either the horizontal or vertical direction at intervals as 
required by Section R-404.7. 

R-404.1.2 Rubble stone walls: The minimum thickness of rough or random or 
coursed rubble stone walls shall be 16 inches. 

R-404.1.3 Change in thickness: Where walls of masonry of hollow units or 
masonry bonded hollow walls are decreased in thickness, a course of solid 
masonry shall be constructed between the wall below and the thinner wal l above, 
or special uni ts or construction shall be used to transmit the loads from face 
shells or wythes above to those below. 

R-404.1.4 Parapet walls: Unreinforced solid masonry parapet walls shall be 
not less than 8 inches in thickness and their height shall not exceed four times 
their thickness. Unreinforced hollow unit masonry parapet walls shall not be less 
than 8 inches in thickness, and their height shalJ not exceed three times their 
thickness. 

R-404.2 Corbeled masonry: Solid masonry units shall be used for corbeling. 
The maximum corbeled projection beyond the face of the wall shalJ be not more 
than one-half of the wall thickness or one-half the wythe thickness for hollow 
walls; the maximum projection of one unit shall neither exceed one-half the 
height of the unit nor one-third its thickness at right angles to the wall. The top 
course of corbels shall be a header course when the corbeled masonry is used to 
support floor or roof framing members as shown in Figure No. R-404.9 for 
anchorage requirements. 
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Cavity wall or masonry veneer construction may be supported on an 8-inch 
foundation wall, provided the 8-inch wall is corbeled with solid masonry to the 
width of the wall system above. The total horizontal projection of the corbel 
shall not exceed 2 inches with individual corbels projecting not more than one
third the thickness of the unit nor one-half the height of the unit. The top course 
of alJ corbels shall be a header course. 

R-404.3 Allowable stresses: Masonry construction shall be de~igned and con
structed such that the allowable stresses prescribed herein are not exceeded. In 
determining the stresses in masonry, the effects of all loads and conditions of 
loading and the influence of all forces affecting the design and strength of the 
several parts shall be taken into account. 

R-404.3.1 Unreinforced masonry: The compressive stresses in unreinforced 
masonry, including partially reinforced masonry, shall not exceed the values 
given in Table No. R-404.3. 1. 

Exception: Unreinforced masonry designed and constructed in accordance 
with BIA "Building Code Requirements for Engineered Brick Masonry" and 
ACI/ASCE 530 except Appendix A, listed in Section S-26.404. 

When ACI/ASCE 530 is used to design unreinforced masonry, project draw
ings, typical details and specifications are not required to bear the seal of the 
architect or engineer responsible for design. 

R-404.3.2 Reinforced masonry: The a!Jowable stresses in reinforced masonry 
shall be as prescribed in BIA "Building Code Requirements for Engineered 
Brick Masonry," and ACI/ASCE 530 except Appendix A, Section S-26.404. 

Exception: When ACI/ASCE 530 is used to design reinforced masonry, 
project drawings, typical details and specifications are not required to bear 
the seal of the architect or engineer responsible for design. 

R-404.3.3 Combined units: In walls or other structural members composed of 
different kinds or grades of units, materials or mortars, the combination of units, 
materials and mortars of which the member is composed. The net thickness of 
any facing unit which is used to resist stress shall not be less than 1 1/2 inches. 

R-404.4 Piers: The unsupported height of masonry piers sha!J not exceed ten 
times their least dimension. When structural clay tile or hollow concrete mason
ry units are used for isolated piers to support beams and girders, the cellular 
spaces shall be filled solidly with concrete or Type M or S mortar, except that 
unfilled hollow piers may be used if their unsupported height is not more than 
four times their least dimension. When hollow masonry units are solidly filled 
with concrete or Type M, S or N mortar, the allowable compressive stress may 
be increased as provided in Table No. R-404.3.1. 

Hollow piers shall be capped with 4 inches of solid masonry or concrete 
for l story and 8 inches of solid masonry or concrete for 2 or 2-1/2 story 
buildings or sha!J have cavities of the top course filled with concrete or grout or 
other methods approved by the building official. 
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Table No. R-404.3.1 
ALLOWABLE COMPRESSIVE STRESSES FOR EMPIRICAL 

DESIGN OF MASONRY 

ALLOWABLE COMPRESSIVE STRESSEsr-
CONSTRUCTION; COMPRESSIVE GROSS CROSS-SECTIONAL AREA4 
STRENGTH OF UNIT, GROSS AREA Type M ors Type N 

Mortar Mortar 

Solid masonry of brick and other 
solid units of clab or shale; sand-
lime or concrete rick: 

8,000 + psi 350 300 
4,500 pst 225 200 
2,500 psi 160 140 
1,500 psi 11 5 100 

Grouted I masonry, of clay or shale; 
sand-lime or concrete: 

4,500 + psi 225 200 
2,500 pst 160 140 
1,500 psi 115 100 

Solid masonry of sol\d 
concrete masonry umts: 

225 200 3,000 + psi 
2,000 pst 160 140 
1,200 psi 11 5 100 

Masonry of hollow load-bearing 
umts: 

2,000 + psi 140 120 
1,500 pst 115 100 
1,000 psi 75 70 

700 psi 60 55 

Hollow
3
walls dcavity or masonry 

bonded ) soli units: 
2,500 + psi 160 140 
1,500 pst 115 100 
Hollow units 75 70 -- --- - . -

Stone ashlar masonry: 
Granite 720 640 
Limestone or marble 450 400 
Sandstone or cast stone 360 320 - - --

Rubble Stone Masonry 
Coarse, rough or random 120 100 

~ 

1 See Section R-408. 

-

--

2 Linear interpolation shall be used for determining allowable stresses for masonry units having compressive 
strengths which are intermediate between those given in the table. 
3 Where floor and roof loads are carried upon one wythe. the gross cross-sectional :irea is that of the wythe under 
load; if both wy1hes are loaded, the gross cross-sectional area is that of the wall minus the area of the cavity 
between the wy:tl1es. Walls bonded with metal ties shall be considered as cavity walls unless the collar joints are 
filled with monar or grout. 
4 Gross cross-sectional area shall be calculated on the actual rather than nominal dimensions. 

R-404.S Chases: Chases and recesses in masonry walls shalJ not be deeper 
than one-third the wall Lhickness, and Lhe maximum length of a horizontal chase 
or horizontal projection shall not exceed 4 feet, and shalJ have at least 8 inches 
of masonry in back of Lhe chases and recesses and between adjacent chases or 
recesses and the jambs of openings. Chases and recesses shall not be cut in 
walls of hollow masonry units or in hollow walls, but when permitted may be 
built in. Chases and recesses in masonry walls shall be designed and constructed 
so as not to reduce the required strength or required fire-resistance of Lhe wall 
and in no case shall a chase or recess be permitted within the required area of a 
pier. 
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Exception: In residential buildings constructed of 8-inch masonry 
walls, recesses below window openings may extend from floor 10 si ll 
and be the width of the opening above, and in no case shall the depth 
of the recess exceed 4 inches. 

R-404.6 Stack bond: In unreinforced masonry where masonry units are 
laid in stack bond, longitudinal reinforcement consisting of not less than 
two continuous wires each with a minimum aggregate cross-sectional area 
of 0.0 17 square inches shall be provided in horizontal bed joints spaced 
not more than 16 inches on center vertically. 

R-404.7 Lateral Support: Masonry walls shall be laterally supported in 
ei ther the horizontal or the vertical direction at intervals not exceeding 
those given in Table R-404.7. 

Lateral support shall be provided by cross walls, pi lasters, buttresses, 
or struc tural frame members when the l im iting di stance is taken 
horizontally, or by fl oors, or roofs acting as diaphragms or structura l 
frame members when the limiting distance is taken vertically. 

Table No. R-404.7 
WALL LATERAL SUPPORT REQUIREMENTS 

CONSTRUCTION 

Bearings walls 
Solid or solid grouted 

All other' 

Nonbearing walls 

Exterior3 
Interior 

Maximum Wall Length to Thickness,'· 2 or 
Wall Height to Thickness 

20 
18 

18 
36 

1 Except for cavity walls and cantilever walls, the thickness of a wall shall be its nominal 
thickness measured perpendicular to the face of the wall. For cavity walls. the thickness 
shall be determined as the sum of the nominal thickness of the individual wythes. For 
cantilever walls, except for parapets. the ratio of height to nominal thickness shall not 
exceed 6 for solid masonry or 4 for hollow masonry. For parapets see Section R-404.1.4. 

2 An additional unsupported height of 6 feet is permitted for gable end walls. 
3, Cavity walls maximum ratio 15. 

R-404.8 Lintels: Masonry over ope nings shall be supported by steel 
lintels, reinforced concrete or masonry lintels or masonry arches, designed 
to support load imposed. L inte ls and arches shall be cons tructed of 
materials and designed in accordance with the AISC "Specification for 
the Design, Fabrication and E rection of Structural Steel Build ings," BIA 
Technical Noles 17H, 3 1 A, or 3 1 B, NCMA TR 9 1, NCMA TEK 25A or 
NCMA TEK 8 1, listed in Section S-26.404. See Table R-503.4. 1. 

R-404.9 Anchorage: Masonry walls shall be anchored to floor and roof 
syste ms in accordance with the details shown in Figure No. R-404.9. 
Footings may be considered as points of lateral supporl. 
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Figure No. R-404.9 
ANCHORAGE REQUiREMENTS FOR MASONRY WALLS 
LOCATED IN SEISMIC ZONE NO. 0, 1 OR 2 AND WHERE 

WIND LOADS ARE LESS THAN 30 psf 

18d AT 18" O.C. 

3-18d PER 
JOIST SPACING 

SHEATHING NAILED IN ACCORDANCE WITH TAIILE NO. R..o2.3a 

RAFTER OR HEADER RAFTER 

T NOMINAL PLATE 

3-18d 

1,r AT e· O.C., EMBEDDED 
4"MINIMUM 

CEILING JOIST 

1,r BOLT AT e· O.C., EMBEDDED 

4"MINIMUM 

3" NOMINAL BLOCKING 
JOIST 

JOIST 
SPAN 

10' 

10' -15' 

15·.20· 

LEDGER BOLT 
SIZE ANO SPACING 

BOLT SIZE 
AND SPACING 

ROOF FLOOR 

112 @ 2·-ti· 
711 @ 3' -tl" 

112 @ 2' 
711 @ 2 "·9'" 

112 @ 1' ·9'" 112 @ 1 '◄" 
711 @ 2·-ti· 711 @ 2' 

112 @ 1 ·.3• 
711 @ 2 ' 

112 @ 1' 
711 @ 1 ' -6" 

3-16d PER 
JOIST SPACING 

wtt!RE !IOI.TS ARE LOCATE> IN HOU.OW MASONRY THE CELLS IN THE COURSES 
RECIEMNO THE !IOI.TS SHAU. BE GROOTa> SOLO 

(Conti/fwd) 
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BOLT EMBEDDED 
4• 

SEE TABLE FOR BOLT 
SIZE AND SPACING 

1/2'"B0LT 
AT8'0.C. 

EIIBEDDED4• 

3•NOMINAL 
BLOCKING 

Figure No. R-404.9 (Continued) 

JOIST 

SHEATHING NAILID IN ACCORDANCI 
WffHTAIU! NO. R-402.Se 

APPROVED METAL CONNECTOR 

3" NOMINAL LEDGER 

SHEATHING NAILED IN ACCORDANCE 
WITH TABLE NO. R-402.111 

---- METAL TIES -----.. 

JOIST ANCHORAGE 4' O.C. 

8" BRICK BEARING WALLS-WOOD JOIST FLOOR 

(Contlnwd) 
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Figure No. R-404.9 (Continued) 

PLANK FLOOR 

---WOODBEAMS--

t-............,,,/ 

HORIZONTAL REINFORCEMENT1 

1. Horizontal and vertlcal reinforcement wlll vary with design requlNmenta. 

10· RBM BEARING WALLS-PLANK AND BEAM TIMBER FLOOR 

BOLT ANCHORS AS REQUIRED 
TO TRANSFER SHEAR 

s- BRICK SHEAR WALLS-WOOD JOIST FLOOR 

(Continued) 
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Figure No. R-404.9 (Continued) 

METAL WALL TIES---~ I 
JOIST ANCHORAGE4"O.C. ~ ~ 

~~ 

10" BRICK CAVITY BEARING WALLS
WOOD JOIST FLOOR 

.-----FURRING 
----INTERIOR FINISH 

---LOCKING 

"'----- JOIST HANGER __ __, 

LEDGER 

1. Furring apace may be Insulated If desired. 

6" BRICK BEARING WALLS-WOOD JOIST FLOOR 
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R-404.10 Reinforcement: Masonry walls subject to wind loads of 30 
pounds per square foot or greater, or located in Seismic Zone No. 3 or 4 
as established in Table No. R-201.2, shall be constructed in accordance 
with the requirements of this chapter and Figure Nos. R-404.lOa and R-
404.l0b. In addition, the minimum area of reinforcement shall be not less 
than 0.002 times the gross cross-sectional area of the wall, not more than 
two-thirds of which may be used in either direction. No required vertical 
reinforcement shall be less than 3/8 inch in diameter. Principal wall steel 
shall have a maximum spacing of 4 feet on center. 

R-404.11 Protection for reinforcement: All bars shall be completely * embedded in mortar or grout. Joint reinforcement embedded in horizontal 
mortar joints shall have not less than 5/8-inch mortar coverage from the 
exposed face. All other reinforcement shall have a minimum coverage of 
one bar diameter over all bars, but not less than 3/4 inch except where 
exposed to weather or soil, in which cases the minimum coverage shall be 
2 inches. 

R-404.12 Beam supports: Beams, girders or other concentrated loads 
supported by a wall or column shall have a bearing of at least 3 inches in 
length measured parallel to the beam upon solid masonry not less than 4 
inches in thickness, or upon a metal bearing plate of adequate design and 
dimensions to distribute the load safely, or upon a continuous reinforced 
masonry member projecting not less than 4 inches from the face of the 
wall. 

Joists shall have a bearing of not less than 11/2 inches except as 
provided above, and shall be supported in accordance with Figure No. R-
404.9. 

R-404.13 Metal accessories: Joint reinforcement, anchors, ties and wire 
fabric shall conform to the following ASTM standards listed in Section S-
26.404: ASTM A82 for joint reinforcement, wire anchors and ties; ASTM 
A36 for plate, headed and bent-bar anchors; ASTM A510 for corrugated 
sheet metal anchors and ties; ASTM B227 for copper-clad steel wire ties; 
or ASTM A 167 for stainless steel hardware. 

R-404.13.1 Corrosion protection: Minimum corrosion protection of 
joint reinforcement, anchors ties and wire fabric for use in masonry wall 
construction shall conform to Table No. R-404.13.1 
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Table No. R-404.13.1 
MINIMUM CORROSION PROTECTION 

Masonry Metal Standard 
Access (As l is ted in Section S-26.404) 

Joint reinforcement, interior walls ASTM A641. Class 1 
Wire ties or anchors in exterior walls com• ASTM A641, Class 3 
pletety embedded in mortar or grout 
Wire ties or anchors in exterior walls not ASTM A 153. Class B-2 
completely embedded ,n mortar or grout 
Joint reinlorcement in exterior walls or in• ASTM A 153. Class B-2 
tenor walls exposed to moist environment 
Sheet metal ties or anchOrs exposed to ASTM A 153, Class B-2 
weather 
Sheet metal lies or anchors completely em- ASTM A525, Class G-60 
bedded in mortar or arout 
Stainless steel hardware for any exposure ASTM A167. Type 304 

Wall Cons truc tion 

R-404.14 Used Brick or Materials: Used materials shall not be used, unless such 
materials confom1 to these requirements and have been thoroughly cleaned. 

SECTION R-405-UNIT MASONRY 

R-405.l Placing mortar and masonry units 

R-405.l.l Bed and head joints: Unless otherwise required or indicated on the project 
drawings, head and bed joints shall be not less than 1/4 inch thick and not more than 
3/4 inch thick. The thickness of the bed joint of the starting course placed over founda
tions shall not be less than 1/4 inch and not more than 3/4 inch. 

R-405.1.2 Hollow units: Hollow units shall be placed such that: 

I. Face she lls of bed joints are fu lly mortared. 
2. Webs are fully mortared in all courses of piers, columns and pilasters, in the start

ing course on foundations, where adjacent cells or cavities are to be grouted and 
when otherwise required. 

3. Head joints arc mortared a minimum distance from each face equal to the face 
shell thickness of the unit. 

R-405.1.3 Solid Units: Unless otherwise required or indicated on the project drawings, 
place solid units as follows: 

I. In fully mortared bed and head joints, 
2. Completely butler the ends of the units. Head joints are not to be filled by slush

ing with mortar. 
3. Construct head joints by shoving mortar Light against the adjoining unit, and 
4. Do not furrow bed joints deep enough 10 produce voids. 

1994 Revisions 7 1 



One and Two Family Dwelling Code 

R-405.1.4 All units: Place units whi le the mortar is sofl and plastic. Any unit dis
turbed 10 the cx1e111 that initial bond is broken aflcr initial positioning shall be removed 
and relaid in fresh mortar. 

R-405.2 Installation of wall ties: The installation of wall ties shall be as follows: 

I. The ends of wall lies sha ll be embedded in mortar j o ints. Wall tic ends shall 
engage outer face shells of hollow units by al least 1/2 inch. Wire wall ties shall ._/ 
be embedded al least I 1/2 inches into the mortar bed of solid masonry units or 
sol id g routed hollow units. 

2. Wall tics shall nm be bent after being embedded in grout or monar. 

SECTION R-406-ANCHORAGE 

R-406.1 General: Masonry elements shall be anchored in accordance with R-406.2 and 
R-406.3. 

R-406.2 Intersecting walls: Masonry walls depending upon one another for lateral 
support shall be anchored or bonded al locations where they meet or intersect by one 
of the fo llowing methods indicated in Sections R-406.2.1 through R-406.2.4. 

R-406.2,1 Bonding Pattern: Pifty percent of the units al the intersection shall be laid 
in an overlapping masonry bonding pancrn, with ahcrnalc units having a bearing of not 
less than 3 inches on the unit below. 

R-406.2.2 Joint reinforcement: Walls shall be anchored by joint reinforcement 
spaced al a maximum distance of 8 inches. Longitudinal reinforcement shall be at least 
9 gauge and shall extend at least 30 inc hes in each direction at the intersection. 

R-406.2.3 Interior nonload bearing walls: Interior nonload bearing walls shall be 
anchored al their imersection, al vertical intervals of 1101 more than 16 inches with j oim 
reinforcement or 1/4 inch galvanized mesh hardware cloth. 

R-406.2.4 Steel Connectors: Walls shall be anchored by s teel connectors having a 
minimum section of 1/4 inch by I 1/2 inches with ends bent up at least 2 inches, or with 
cross pins lo form anchorage. Anchors shall be al leas t 24 inches long with a maximum 
spacing of 4 feel. 

R-406.2.S Ties, joint reinforcement, anchors: Other metal tics, joint reinforcement 
or anchors, if used, shall be spaced to provide equivalent area of anchorage lo that 
required by this section. 

R-406.3 Anchorage to structural framing: Floor and roof diaphragms and other 
s1ruc1Ural framing providing lateral support lo masonry walls located in Seismic Zones 
No. 0, I. or 2 shall be connected lo the masonry in accordance with R-406.3.1, R-
406.3.2 and R-406.3.3 

R-406.3.1 Wood floor joists: Wood floor joists bearing on masonry walls shall be 
anchored lo the wall al intervals 1101 10 exceed 6 fl by metal strap anchors or 1/2 inch 
diameter bolls installed as specified for roof s truc tures in R-406.3.2, or by other 
approved connectors. 
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R-406.3.2 Roof structures: Roof structures shall be anchored to 
masonry walls with metal strap anchors, 1/2-inch bolts, or other approved 
anchors spaced not more than 6 ft on center. Bolts shall extend and be 
embedded at least 15 inches into the masonry, or be hooked or welded to 
bond beam reinforcement placed not less than 6 inches from the top of the 
wall. 

R-406.3.3 Other structural framing: Where masonry walls are 
dependent upon other structural framing for lateral support they shall be 
anchored to the structural members with metal anchors. Metal anchors 
shall consist of 1/2-inch bolts spaced at 4 foot on center embedded 4 
inches into the masonry, or their equivalent area may be used in an 
alternate spacing. 

SECTION R-407- MULTIPLE WYTHE MASONRY 
R-407.1 General: The facing and backing of multiple wythe masonry 
walls shall be bonded in accordance with Section R-407.1.1, R-407.1.2 or 
R-407.1.3 In cavity walls, neither the facing nor the backing shall be less 
than 3 inches nominal in thickness and the cavity shall not be more than 4 
inches nominal in width. The backing shall be at least as thick as the 
facing. 

Exception: Cavities may exceed the 4-inch nominal dimension 
provided tie size and tie spacing have been established by calculation. 

R-407.1.1 Bonding with masonry headers: 
1. Solid units: Where the facing and backing (adjacent wythes) of 

solid masonry construction are bonded by means of masonry 
headers, no less than 4% of the wall surface of wach face shall 
be composed of headers extending not less than 3 inches into the 
backing. The distance between adjacent full-length headers shall 
not exceed 24 inches either vertically or horizontally. In walls in 
which a single header does not extend through the wall, headers 
from the opposite sides shall overlap at least 3 inches, or headers 
from opposite sides shall be covered with another header course 
overlapping the header below at least 3 inches. 

2. Hollow units: Where two or more hollow units are used to make 
up the thickness of a wall, the stretcher courses shall be bonded 
at vertical intervals not exceeding 34 inches by lapping at least 3 
inches over the unit below, or by lapping at vertical intervals not 
exceeding 17 inches with units which are at least 50% greater in 
thickness than the units below. 

R-407 .1.2 Bonding with wall ties or joint reinforcement: 
1. Bonding with wall ties, except as required by paragraph two, 

where the facing and backing (adjacent wythes) of masonry 
walls are bonded with 3/16 inch diameter wall ties or metal wire 
of equivalent stiffness embedded in the horizontal mortar joints, 
there shall be at least one metal tie for each 4 1/2 ft2 of wall area. 
Ties in alternate courses shall be staggered. The maximum 
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2. 

3. 

vertical distance between ties shall not exceed 24 inches, and the 
maximum horizontal distance shall not exceed 36 inches. Rods 
or ties bent to rectangular shape shall be used with hollow 
masonry units laid with the cells vertically. In other walls the 
ends of ties shall be bent to 90° angles to provide hooks no less 
than 2 inches long. Additional bonding ties shall be provided at 
all openings, spaced not more than 3 ft apart around the 
perimeter and within 12 inches of the opening. 

Bonding with adjustable wall ties: Where the facing and backing 
(adjacent wythes) of masonry are bonded with adjustable wall 
ties, there shall be at least one tie for each 2 2/3 ft2 of wall area. 
Neither the vertical nor horizontal spacing of the adjustable wall 
ties shall exceed 24 inches. The maximum vertical offset of bed 
joints from one wythe to the other shall be 1 1/4 inches. The 
maximum clearance between connecting parts of the ties shall be 
1/16 inch. When pintle legs are used, ties shall have at least two 
3/16 inch diameter legs. 

Bonding with prefabricated joint reinforcement: Where the 
facing and backing (adjacent wythes) of masonry are bonded 
with prefabricated joint reinforcement, there shall be at lest one 
cross wire serving as a tie for each 2 2/3 ft2 of wall area. The 
vertical spacing of the joint reinforcement shall not exceed 16 
inches. Cross wires on prefabricated joint reinforcement shall be 
not smaller than No. 9 gauge. The longitudinal wires shall be 
embedded in the mortar. 

R-407.1.3 Bonding with natural or cast stone: 

1. Ashlar masonry: In ashlar masonry, bonder units, uniformly 
distributed, shall be provided to the extent of not less than 10% 
of the wall area. Such bonder units shall extend not less than 4 
inches into the backing wall. 

2. Rubble stone masonry: Rubble stone masonry 24 inches or less 
in thickness shall have bonder units with a maximum spacing of 
3 ft vertically and 3 ft horizontally, and if the masonry is of 
greater thickness than 24 inches, shall have one bonder unit for 
each 6ft2 of wall surface on both sides. 

R-407.2 Masonry bonding pattern 
R-407.2.1 Masonry laid in running bond: In each wythe of masonry 
laid in running bond, head joints in successive courses shall be offset by 
not less than one-fourth the unit length, or the masonry walls shall be 
reinforced longitudinally as required in Section R-407 .2.2. 

R-407.2.2 Masonry laid in stack bond: Where unit masonry is laid with 
less head joint offset than in Section R-407 .2.1, the minimum area of 
horizontal reinforcement placed in mortar bed joints or in bond beams 
spaced not more than 48 inches apart, shall be 0.0007 times the vertical 
cross-sectional area of the wall. 
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SECTION R-408- GROUTED MASONRY 
R-408.1 General: Grouted masonry is a form of construction made with 
masonry units in which the interior spaces are filled with grout, except 
that cores of solid masonry units and end spaces of stretcher units need 
not be grouted. At the time of laying, all masonry units shall be free of 

,-...... excessive dust and dirt. 
R-408.2 Mortar and grout: Only Type M or Type S mortar mix 
consisting of portland cement, hydrated lime and sand in accordance with 
ASTM C270 listed in Section S-26.408 shall be used to construct 
masonry wythes. Grout shall consist of cementitious material and 
aggregate in accordance with ASTM C476 listed in Section S-26.408. 
Fine grout shall be used when the interior vertical space to receive grout 
does not exceed 2 inches in thickness. Interior vertical spaces exceeding 2 
inches in thickness shall use coarse or fine grout. Type M or Type S 
mortar to which sufficient water has been added to produce pouring 
consistency can be used as grout. 

R-408.3 Bonding of backup wythe: Where all interior vertical spaces are 
filled with grout in double-wythe construction, masonry headers shall not 
be permitted. Metal wall ties shall be used in accordance with Section R-
407 .1.2 to prevent spreading of the wythes and to maintain the vertical 
alignment of the wall. Wall ties shall be installed in accordance with 
Section R-407.1.2, when the backup wythe in double wythe construction 

~ is fully grouted. 
R-408.4 Grouting requirements: Maximum pour heights and the 
minimum dimensions of spaces provided for grout placement shall 
conform to Table R-408.4. If the work is stopped for one hour or longer, 
the horizontal construction joints shall be formed by stopping all tiers at 
the same elevation and with the grout 1 inch below the top. 

Table No. R-408.4 
GROUT SPACE DIMENSIONS AND POUR HEIGHTS 

Grout Grout pour I Minimum width of grout I Minimum grout 2,3 space 
Type maximum height ! spaces1.2 i dimensions for grouting cells of 

(feet) (Inches) i hollow units (Inches x Inches) 

Fine 1 3/4 
! 

11/2 X 2 
5 2 2x3 
12 21/2 

I 
21/2 x3 

24 3 3x3 

Coarse 1 11/2 

I 
1 1/2 X 3 

5 2 21/2 X 3 
12 21/2 3x3 
24 3 3x4 

i 
: i 

1 For grouting between masonry wythes. 
· 2Grout space dimension is the clear dimension between any masonry protrusion and shall be 

increased by the horizontal projection of the diameters of the horizontal bars within the cross 
section of the grout space. 

3Area of vertical reinforcement shall not exceed 6% of the area of the grout space. 
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R-408.4.1 Grout space (cleaning): Provision shall be made for cleaning 
grout space. Mortar projections which project more than 1/2 inch into 
grout space and any other foreign matter shall be moved from grout space 
prior to inspection and grouting. * R-408.4.2 Grout barriers: Vertical grout barriers or dams shall be built 
of solid masonry across the grout space the entire height of the wall to ~ 
control the flow of the grout horizontally. Grout barriers shall not be more 
than 25 feet apart. 

R-408.4.3 Grout placement: Grout shall be a plastic mix suitable for 
pumping without segregation of the constituents and shall be mixed 
thoroughly. Grout shall be placed by pumping or by an approved alternate 
method and shall be placed before any initial set occurs and in no case 
more than one and one-half hours after water has been added. 

Grouting shall be done in a continuous pour, in lifts not exceeding 4 
feet. It shall be consolidated by puddling or mechanical vibrating during 
placing and reconsolidated after excess moisture has been absorbed but 
before plasticity is lost. The grouting of any section of a wall between 
control barriers shall be completed in one day with no interruptions 
greater than one hour. 

Grout shall not be pumped through aluminum pipes. 

R-408.4.4 Inspection: Special inspection during grouting shall be 
provided where required by the building official. 

SECTION R-409- REINFORCED GROUTED MASONRY 
R-409.1 General: Reinforced grouted masonry shall confonn to all of the 
requirements for grouted masonry specified in Section R-408 and also the 
requirements of this section. 

R-409.2 Construction: The thickness of grout or mortar between 
masonry units and reinforcement shall be not less than 1/4 inch, except 
that 1/4-inch bars may be laid in horizontal mortar joints at least 1/2 inch 
thick, and steel wire reinforcement may be laid in horizontal mortar joints 
at least twice the thickness of the wire diameter. 

SECTION R-410- REINFORCED HOLLOW-UNIT MASONRY 
R-410.1 General: Reinforced hollow-unit masonry is the type of 
construction made with hollow masonry units in which certain cells are 
continuously filled with mortar or grout, and in which reinforcement is 
embedded. 
R-410.2 Mortar and grout: Only Type M or Type S mortar mix 
consisting of portland cement, hydrated lime and sand in accordance with 
ASTM C270 listed in Section S-26.410 shall be used to construct walls of 
hollow masonry units. Grout shall consist of cementitious material and 
aggregate in accordance with ASTM C476 listed in Section S-26.410, or 
Type M or Type S mortar to which sufficient water has been added to 
produce pouring consistency. 
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R-410.3 Construction: Requirements for construction shall be as follows: 

I. All reinforced hollow-unit masonry shall be built to preserve the unobstructed 
vertical continuity of the cells to be fi lled. Walls and cross webs forming such 
cells to be filled shall be full-bedded in mortar 10 prevent leakage of grout. All 
head (or end) joints shall be solidly filled with mortar for a distance in from the 
face of the wall or unit 110 1 less than the thickness of the longitudinal face shells. 
Bond shall be provided by lapping units in successive vertical courses or by 
equivalent mechanical anchorage. 

2. Vertical cells to be filled shall have vertical alignment sufficient to maintain a 
c lear, unobstructed continuous vertical cell measuring not less than 2 inches by 3 
inches. 

3. Cleanout openings shall be provided at the bottom of all cells to be filled at each 
pour of grout where such pour is in excess of 4 feet in height. Any overhanging 
mortar or other obstruction or debris shall be removed from the insides of such 
cell walls. The cleanouts shall be sealed before grouting and afte r inspection. 

4. Vertical reinforcement shall be held in position at top and bottom and at intervals 
not exceeding 192 diameters of the reinforcement. 

5. All cells containing re inforcement shall be fi lled solidly with grout. Grout shall be 
poured in lifts of 8-foot maximum height. All grout shall be consolidated al time 
of pouring by puddling or vibrating and then reconsolidated by again puddling 
later, before plasticity is lost. 
When tota l grout pour exceeds 8 feet in height, the grout shall be placed in lifts 
not exceeding 4 fee t each and special inspection during grouti ng shall be 
required. Minimum cell dimension shall be 3 inches. 

6. When the grouti ng is stopped for one hour or longer, horizontal construc tion 
joints shall be formed by stopping the pour of grout 1101 less than 1/2 inch below 
the top of the uppermost units grouted. Horizontal steel shall be fu lly embedded 
by grout in an uninterrupted pour. 

SECTION R-411- WINDOWS 
Windows shall be tested and certified to indicate compliance with the requirements 

of the following specifications listed in Section S-26.411: 

Aluminum: AAMA (ANSI) 101 
Wood: ANSI/NWWDA I.S. 2 
Polyvinyl Chloride: ASTM D4099 
Exceptions 

l . Regardless of the type or requirements of the windows set forth in the aforemen
tioned specifications, no window may be selected whose air infi ltration exceeds 
0.50 cfm per linear foot of crack when tested in accordance with ASTM E283 
listed in Sect ion S-26.41 1 at a pressure differen tial of 1.56 psf. 
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2. When selec1ing windows in accordance with the aforementioned specifications, 
the design loading shall not exceed 66 2/3 pe rcent of the uniform structural lest 
loadi ng set forth in the specification. 

SECTION R-412- SLIDING GLASS DOORS 
Sliding glass doors shall be tested and cert ified 10 indicate compliance with the 

requirements o f the following specifications lis ted in Section S-26.4 12: 
Aluminum: AAMA (ANSI) 10 1 
Wood: ANSI/NWWDA 1.S .3 
Exceptions 

I. Regardless of the type or requirements of the sliding glass doors set forth in the 
aforementioned specifications, no sliding glass door may be selected whose air 
infiltration exceeds 0.50 cfm per square foot of door area when tested in accor
dance with ASTM E283 listed in Section S-26.4 12 at a pressure differential of 
1.56 psf. 

2. When selecting sliding glass doors in accordance with the aforementioned specifi
cations, the design loading shall 110 1 exceed 66 2/3 percent of the uni form struc
tural test loading set forth in the specification. 

SECTION R-413- WOOD STRUCTURAL PANELS 
R-413.1 Identification and grade: Wood struc tural panels shall conform 10 DOC PS I, 
DOC PS2, APA PRP- 108, HPMA (ANSI) HP, APA E30, APA YS I0 or HPMA HP
SG, listed in Section S-26.4 13 and shall be so identified by a grade mark or certificate 
of inspection issued by an approved agency. Wood structural panels shall comply with 
the grades specified in Table No. R-402.3b. 

R-413.2 Allowable spans: The max imum allowable spans for Wood structural panel 
wall sheathing shall not exceed the values set forth in Table R-402.3b. 

R-413.3 Installation: Wood structural panel wall sheathing shall be attached 10 fram
ing in accordance with Table No. R-402.3a. Wood structural panels rated for Exposure 
I or Ex terior are considered water-re pellent sheathing under th is code. 

SECTION R-414- PARTICLEBOARD 

R-414. 1 Ident ification and grade: Partic leboard sha ll conform lo ANS I A208. I 
listed in Sectio n S-26.4 14 and sha ll be so identified by a grade mark or certi ficate 
o f inspection issued by an approved agency. Partic le board shall comply with the 
grades specified in Table No. R-402.3c. 
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Chapter 5 
WALL COVERING 

SECTION R-501 - GENERAL 
~ R-501.1 Application: The provisions of this chapter shall control the 

design and construction of the interior and exterior wall covering for all 
buildings. The use of materials or methods of construction not specified in 
this chapter accomplishing the purposes intended by this code and 
approved by the building official in accordance with Section R-108 shall 
be accepted as complying with this code. 

R-501.2 Installation: Products sensitive to adverse weather shall not be 
installed until adequate weather protection for the installation is provided. 
Exterior sheathing shall be dry before applying exterior cover. 

SECTION R-502 - INTERIOR COVERING 
R-502.1 General: Interior coverings shall be installed in accordance with 
this chapter and Table Nos. R-502.3a, R-502.3b, R-502.5, R-503.3a and 
R-503.3b. 

R-502.2 Vertical assemblies: Vertical support for lath or gypsum 
wallboard shall be not less than 2 inches nominal in least dimension. 
Wood stripping for furring shall not be less than 2 inches nominal 
thickness in the least dimension except that furring strips not less than I
inch by 2-inch nominal dimension may be used over solid backing. 

R-502.3 Interior: Where wood-framed walls and partitions are covered 
in the interior with portland cement plaster or tile or similar material and 
subject to water splash, the framing shall be protected with an approved 
moisture barrier. Vapor barriers shall not be used behind water-resistant 
gypsum backing board. 

Gypsum board may be applied at right angles or parallel to framing 
members, except gypsum lath shall be applied at right angles with end 
joints staggered. 

Support spacing for gypsum and metal lath shall conform .with Table 
No. R-502.3a, and fastener spacing shall conform with Table No. R-
502.3b. 

R-502.4 Interior plaster: Plastering with gypsum plaster or portland 
cement plaster shall conform to ASTM CS, C28, C35, C37, C59, C61, 
C587, C588, C631, C841, C842, C847, C926 and C933 listed in Section 

~ S-26.502 and shall be not less than two coats when applied over other 
bases permitted by this section, except that veneer plaster may be applied 
in one coat not to exceed 3/16 -inch thickness. 
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Table No. R-502.3a 
MAXIMUM SPACING OF SUPPORTS FOR LATH 

VERTICAL 
(lnlnchn) HORIZONTAL 

Metal (lnlnchn) 
MINIMUM WEIGHT Solld 
~Per Square Y•~ Plaster WDodor 

TYPE OF LATH GA GE AND MESH IZE Wood Partition• Other Concrete Metal 

Expanded metal lath 2.S 16 16 12 - -
(diamond mesh) 3.4 16 16 16 16 131'2 

Flat rib expanded 
metal lath 2.75 16 16 16 16 12 

3.4 19 24 19 19 19 

Stucco mesh expanded 1.8 and 162 - - - -
metal lath 3.6 

l/s" rib expanded 
metal lath 3.4 24 24 24 24 24 

4.0 24 24 24 24 24 

Sheet lath 4.S 24 - 24 24 24 

¼" rib expanded 
metal lath 5.4 - - - 36~ J6l 

l . 95 pounds, 
No. 11 gauge, 2" x 2" 24 24 24 24 24 

Welded 1.4 pounds, 
No. 16 gauge, 2" x 2" 16 16 16 16 16 
l.4pounds, 

Wire lath No. 18 gauge, I" x I"' 16 - - - -
1.4 pounds, 
No. 17 gauge, I "2'' hexagonal4 16 - - - -

Woven 1.4 pounds, 
No. 18 gauge, I" hexagonal4 16 - - - -

3/s" Gyrcsum lath 
(per orated) 16 - 16 16 16 

l/s" Gypsum lath 
(plain) 16 - 16 16 16 

½" Gypsum lath 
(perforated) 16 - 16 16 16 

1'2" Gypsum lath 
(plain) 24 - 24 24 24 

•Metal lath and wire lath as reinforcement for portland cement plaster shall be furred out away from 
vertical supports at least 1/4 inch. Self-furring lath meets furring requirements. 

2Wire backing required on open vertical frame construction except under expanded metal lath and 
paperback wire lath. 

)Contact or furred ceilings only. May not be used in suspended ceilings. 
'Stucco netting, not to be used as a base for gypsum plaster. 
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Table No. R-502.3b 
MAXIMUM SPACING OF FASTERNERS FOR SUPPORT OF LATH 

NAILS 

Maximum 
Spacing 

Yertlcal Horizontal 
TVPEOFLATH TYPE (lnlnchea) 

Diamond mesh. 4d blued box (clinched)1 6 -
expanded metal lath I" No. II Ga.,'""" head. barbed 6 -
and Oat rib metal lath 11/2" No. 11 Ga .• 7/it>". barbed 6 6 

l/a" rib metal lath and 
sheet lath 1112" No. 11 Ga., 7/iti" head, barbed 6 6 

¼" rib metal lath 4dCommon At ribs -
2" No. 11 Ga .• 7/i"" head. barbed - At ribs 

4d blued box (clinched)-' 6 -
Wire lath' 

I" No. 11 Ga .• 7/it>" head. barbed 6 -
11d' No. 11 Ga .• 11•t>" head, barbed 6 6 
11/4" No. 12 Ga., l/s" head. furring 6 --· 

l/a" gypsum lath3 11/a" No. 13 Ga .• 19/64" head. blued 5 5 

1'2" gypsum lath3 1 •14'~ No. 13 Ga .• 19164" head. blued 
s~ 5s 
4" 46 

1With divergent points and semiflattered round wire for gypsum lath. 
2When lath and stripping are stapled simultaneously. increase leg length of staple 1/a inch. 
3For interior only. 
'Attach self-furring wire fabric lath to supports at furring device. 
5Perforated lath. 
6Plain lath . 

STAPLES1 
(Round or Flattened Wire) 

Wire Minimum Maximum 
Gauge 

No. 
Crown 
Wldtn 

Spacing 

legl (In lnchea) Yortlcal Horlzontal 

7/K 16 '"" 6 6 

l'/4 16 'Ji" 6 6 

l-'/4 16 '"" At ribs At ribs 
- - - - -

7/K 16 '"" 6 6 

1/g 16 '"" 5 5 

l'/e 16 ''16 4 4 
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R-502.5 Gypsum wallboard: All gypsum wallboard shall conform to 
ASTM C36, C474, and C475 listed in Section S-26.502 and shall be 
installed in accordance with ASTM C557 and GA-216 listed in Section S-
26.502 and the provisions of this section. Gypsum wallboard shall not be 
installed until weather protection is provided. 

All edges and ends of gypsum wallboard shall occur on the framing ~ 
members, except those edges and ends which are perpendicular to the 
framing members. 

Support spacing and the size and spacing of fasteners shall comply 
with Table No. R-502.5. 

R-502.6 Shower and bath spaces: Shower and bath areas, floors and 
walls shall be finished with a smooth, hard and nonabsorbent surface in 
accordance with ANSI Al08.l, Al08.4, Al08.5, Al08.6, Al18.l, 
A 118.3, A 136.1 and A 137 .1 listed in Section S-26.502 to a height of not 
less than 6 feet above the floor. 

If gypsum board is utilized as the base or backer board for adhesive 
application of ceramic tile or other nonabsorbent finish materials, the 
gypsum board shall be of a type manufactured for this use. All cut or 
exposed edges, including those at wall intersections, shall be sealed as 
recommended by the manufacturer. 

R-502.7 Other finishes: Wood veneer or hardboard paneling not less 
than 1/4 -inch nominal thickness ( 13/64 -inch actual) shall conform to 
HPMA (ANSI) HP listed in Section S-26.502 and may be installed ~ 
directly to studs with maximum 16 inches on center spacing; wood veneer 
or hardboard paneling less than 1/4 -inch nominal thickness must have not 
less than 3/8 -inch gypsum board backer, unless the qualifying tests were 
made with the material suspended from the noncombustible backing, and 
stud spacing may not exceed 16 inches on center. 

Wood shakes and shingles shall conform to CSSB "Grading and 
Packing Rules for Certi-Split Red Cedar Shakes," "Grading Rules for 
Certi-Sawn Taper-Sawn Red Cedar Shakes" and "Grading and Packing 
Rules for Centigrade Red Cedar Shingles" listed in Section S-26.502 and 
shall be applied in accordance with the CSSB "Design and Application 
Manual for Exterior and Interior Walls" listed in Section S-26.502. 

R-502.8 Finishes and materials: Interior finishes and materials shall 
conform to requirements of Section R-217. 

SECTION R-503 - EXTERIOR COVERING 
R-S03.1 General: All exterior walls shall be covered with approved 
materials designed and installed to provide a barrier against the weather 
and insects to enable environmental control of the interior spaces. The 
exterior coverings contained in this section shall be installed in the 
specified manner unless otherwise approved. 

R-S03.2 Exterior lath: All lath and lath attachments shall be of 
corrosion-resistant materials and shall conform to Table Nos. R-502.3a 
and R-502.3b. 
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THICK• 
NESS 

OF 
GYPSUM PLANE OF 

WALL• FRAMING 
BOARD SURFA CE 

(Inch) 

Horizoolal' 
318 

VerUc:al 

Horizontal 
1/2 Horizonlal 

Vertical 

Honzontal 
518 Honzontal 

Verlleal 

Honzontal' 
318 Vertical 

1/2 Horizontal 
or 
518 Ver1"31 

2-318 Horizontal 
layers 

Ver1JCal 

Wall Covering 

Table No. R-502.5 
APPLICATION AND MINIMUM THICKNESS OF 

GYPSUM WALLBOARD 

LONG 
DIMENSION MAXIMUM 
OF GYPSUM SPACING 

WALLBOARD OF MAXIMUM SPACING 
SHEETS IN FRAMING OF FASTcNERS 

RELATION TO MEMBERS (center-to-center, 
DIRECTION OF (center-to-- In lnche1) 

FRAMING center, 

MEMBERS In Inches) Nalla1.2 5c,_.3 NAJLS1-TO WOOD 

Fastening required without adhesive application. 

Perpendicular 16 7 12 No. 13 gauge 1 1/2" long, 
1Ql64. head; 0.098· diameter, 

Ei1her dn:tJon 16 8 12 1 112• long, IWIOUlar·mged; 
4dcooler nail 

Eilher d,ect,on 16 7 12 No. 13 gauge 1 318' long 
Peroendicular 24 7 12 19'64' head; 0.098' ctwneter, 
Ei1her direct,on 24 8 12 1 1/4' long. am,lar-nnged; 

5d cooler na,I 
Eilher duection 16 7 12 No. 13 gauge, 1 518' long. 
P~icular 24 7 12 19164· head; 0.098' diameter, 
Either direct,on 24 8 12 1 318' long. am,iar-mged; 

6dcoolernM 

With adhesive application. 

P~icular 16 16 16 Same as above tor 318' 
Either direction 16 16 24 
EitherdtectJon 16 16 16 
PertJOndiculat 24 12 16 As required for 1/2" and 518' ~---above Either <irect,on 24 24 24 
Perpendicular 24 16 16 Base ply nailed as n,qU'8d 

for 112" gypsum wall>oard 
l:llher d,rec:1JOO 24 24 24 and lace ply placed ,.,it, 

a<llesive 

1 Where the meml framing has a clinching de,ign formed 10 receive the nails by two edges of metal, the nails 
shall be not les; than 5/8 inch longer than the wallboard thickne.ss and shall have ringed shank,. Where 
the mel31 framing has a nailing groove formed 10 receive lhe nails. the nails shall have barbed shanks or 
be 5D. No. 13 1/2 gauge. I 5/8 inches long. 15/64-inch head for 1/2-inch gypsum wallboard: 6d, No. 13 
gauge. I 7/8 inches long. 15/64-inch head for 5/8-inch gypsum wallboard. 

2Two nails spaced no1 less thnn 2 inches apan. nor more than 2 1/2 inches apart. and pairs of nails spaced 
not more than 12 inche.s cen1er 10 ccnier may be used. 

lScrew shall be Type S or W per ASTM Cl002 listed in Section S-26.502 and long enough to penetrate 
wood framing not less than 5/8 inch and melal framing not less than 1/4 mch. 

4Three-eighths-inch single-ply gypsum board shall not be installed if waler-based spray-textured fini sh i, 
applied nor to support insulation above a ceiling. 
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Backing for vertical surfaces shall consist of sheathing or of not less 
than No. 18 U.S. gauge steel wire stretched taut horizontally and spaced not 
more than 6 inches apart vertically. 

Where lath on vertical surfaces extends between rafters or other simi lar 
projecting members, solid backing shall be installed to provide support for 
lath and attachments. 

Gypsum lath shall not be used, except that on horizontal supports of 
ceilings or roof soffits it may be used as backing for metal lath or wire lath 
and portland cement plaster. 

Backing is not required under expanded metal lath or paperbacked wire 
lath. 

R-503.3 Exterior plaster: Plastering with portland cement plaster, con
forming to ASTM C926 listed in Section S-26.503, shall be not less than 
three coats when applied over metal lath or wire lath and shall be not less 
than two coats when appl ied over masonry, concrete or gypsum backing. If 
plaster surface is completely covered by veneer or other facing material or 
is completely concealed, plaster application need be only two coats, provid
ed the total thickness is as set forth in Table No. R-503.3a. 

On wood-frame construction with an on-grade concrete floor slab sys
tem, exterior plaster shall be applied in such a manner as to cover, but not 
to extend below, lath, paper and screen. 

Only approved plasticity agents and approved amounts thereof may be 
added to portland cement. When plastic cement is used, no additional lime 
or plasticizers shall be added. Hydrated lime or the equivalent amount of 
lime putty used as a plasticizer, may be added to standard portland cement 
in an amount not to exceed 20 percent by weight of the portland cement. 

The proportion of aggregate to cementitious materials shall be as set 
forth in Table Nos. R-503.3b and R-503.3c. 

Table No. R-503.3a 
THICKNESS OF PLASTER 

PLASTER BASE 

Expanded metal laih 
Wire lath 

Gypsum lath 
Masonry walls3 
Monolithic concrete walls 3. 4 

Monolithic concrete ceilings 3. 4 

Gypsum veneer base6 

FINISHED THICKNESS OF PLASTER FROM 
FACE OF LATH, MASONRY, CONCRETE 

Gypsum Plaster Portland Cement Mortar 

5/8" minimum I 
5/8" minimum 1 

1/2" minimum 
1/2" minimum 

5/8" maximum 
3/8" maximums 
1/16" minimum 

5/8" minimum1 

3/4" minimum (interior)2 
7/8" minimum (exterior)2 

1/2" minimum 
7/8" maximum 
1/2" maximum 

1 When measured from back plane of expanded metal lath, exclusive of ribs, or self-furring 
lath, plaster thickness shall be 3/4 inch minimum. 
2When measured from face of support or backing. 
3Because masonry and concrete surfaces may vary in plane, thickness of plaster need not be 
uniform. 
4When applied over a liquid bonding agent, finish coat may be applied directly to concrete 
surface. 
SApproved acoustical plaster may be applied directly to concrete or over base coat plaster. 
beyond the maximum plaster thickness shown. 
6Anachment shall be in accordance with Table No. R-502.5. 
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Wall Covering 

3. M inimum of' 4 inches x 3-1/2 inches x 1/4 inches steel angle 
shall be allached 10 the roof' surface. Auachmcnl shall be made 
by dri lling 3/16 inch diameter holes in the 4 inch leg of the angle 
al 12 inch o.c. and using 16d nails penetrating the double rafters. 
When the roof slope exceeds 4: 12, minimum of 3 inches x 3 
inches x 1/4 inch plates shall be welded at 24 inch o.c. along the 
steel angle as stops to prevent the veneer from sl iding down the 
roof slope. 

4. Minimum of I inch air space shall be maintained between the 
wal I and veneer. 

5. Flashing shall be installed over steel angle and a minimum of 6 
inch under the wall sheathing. 

R-503.4.1 Lintels: Masonry veneer shall not support any vertical load 
other than the dead load of the veneer above. Veneer above openings shall 
be supported upon l intels of noncombustible materials and the allowable 
span shall not exceed the values set forth in Table No. R-503.4.1. T he 
lintels shall have a length of bearing of not less than 4 inches. 
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Figure No. R-503.4 

BRICK VENEER -----1 

Fl.ASHING 

ROOF Fl.ASHING 

ROOFING 

MINIMUM Y'x 3"x 1/ 4" PLATE 
AT 24"o.c. WELD TO ANGLE 

ANGLE/PLATE WHEN 
ROOF SLOPE EXCEEDS 
4:12 

84.2 4/ 15/93 

11" MIN. AIR SPACE 

---t--STIJo 

: :i 
'° SE 

11----- --+--- U"x 3 1/2"x 1/4" 
(LONG LEG HORIZ.) 
ATTACHED TO ROOF 
WITH 160 NAILS 
IN 3/16" DIA. 

I~'-++-++----+--- HOLES IN ANGLE 
AT 12"o.c. 
NAILS SHAU. 
PENETRATE DOUBLE 
RAFTERS 

U"x 3 1/2"x 1/4" (LLH) 

HOLES FOR 160 NAILS AT 12"o.c. 



Wall Covering 

Table No. R-503.3b 
GYPSUM PLASTER PROPORTIONS1 

MAXIMUM VOLUME AGGREGATE 
PER 100 POUNDS HEAT PLASTER2 

PLASTER BASE _ ____ ~(C<!:u~b~ic.!F..!cee~IL) ------...--
OR LA TH Damp Loose Snnd I Perlite or V,rmlculil.,J NUMBER COAT 

Base coat 
Two-coat work 

Gypsum lath 2 1/2 2 

Base coat Masonry 3 3 

First coat Lath 24 2 

Second coat Lath 34 zs 
Three-coat work 

First and 
second coats Masonry 3 3 

1 Wood-fibered gypsum plaster may be mixed in lhe proportions of 100 pounds of gypsum to not more lhan 
I cubic foot of sand where applied on masonry or concrete 
2When detennining lhe amount of aggregate in set plaster, a tolerance of IO percent shall be allowed. 
Jcombinations of sand and lightweight aggregate may be used, provided the volume and weight relation
ship of the combined aggregate to gypsum plaster is maintained. 
41f used for both first and second coats. lhe volume of aggregate may be 2 1/2 cubic feet. 
5Where plaster is I inch or more in total lhickness lhe proportions for the second coat may be increased to 3 
cubic feet. 

Table No. R-503.3c 
PORTLAND CEMENT PLASTER 

MAXIMUM VOLUME AGGREGATE PER VOLUME CEMENTITIOUS MA TERIAL5 

PORTLAND et:ME/IT•U MR PLASTERj Portland Cement 
Ptast,.-2 Appro~lmatt MIN"IMl.r.-1 

Mulmum Volumt Muimum Volurnt Mulmum Volumt Minimum PERIOD MINI\IUM 

Aggttgalt i,tr Llmt per Volumt Sand per Volumr Thkkn..,4 MOIST INTERVAL 

COAT Volume Ctmtnt Ctmtnt Ctmtnt and L.lmt Curing COATS Hf!TWF.EN 

First 3/4 ms 486 Hours 487 Hours 
First and 
second 

Second 5 314 coots 48 Hours 7 Da~s8 

Finished 39 39 118" 

I When determining the amount of aggregate in set plaster, a tolerance of IO percent may be allowed. 
2 From 10 to 20 pounds of dry hydrated lime (or an equivalent amount of lime puny) may be added as a 
plasticizing agent to each sack of Type I and Type 11 standard portland cement in base coat plaster. 
3 No additions of plasticizing agents shall be made. 
4 See Table No. R-503.3a. 
5 Measured from face of support or backing to crest of scored plaster. 
6 Twenty-four-hour minimum period for moist curing of interior portland cement plaster. 
7 Twenty-four-hour minimum interval between coats of interior portland cement plaster. 
8 Finish coat plaster may be applied to interior ponland cement base coats after a 48-hour period. 
9 For finish coat, plaster up to an equal part of dry hydrated lime by weight (or an equivalent volume of 
lime putty) may be added to Type I, Type 11 and Type 111 standard portland cement. 
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BUILDING PAPER OR 
APPROVED WATER 
REPELLENT 
SHEATHING OVER 
STUD AS DESCRIBED 
IN SECTION R-503.7 

l"AIRSPACE OR I" 
MORTARED SPACE 
AS DESCRIBED IN 
SECTION R-50.3.4.2 

MINIMUM 3/4" CLEARANCE BETWEEN 
MASONRY AND WOOD 

. . . . . . ·- . . 
FOR STEEL OR 

I 

MASONRY uma 

/ FIASHING 

APPROVED Tl 
REQUIRED IN 
ZONES JAN 

SEISMIC 

D ~ . 
. . 
• . 

. 
I . . 
I 

SEE TABLE 
NO. R- 503.-4.1 

NO. 9 WIRE 
CONTINUOUS 
TIES 12"o.o. 
VERTICAU. y 
REQUIRED IN 
SEISMIC ZONE 
NOS. 3 AND -4 

II 
I . . . . . I I . . 

• . . . 
• . . 

I 

I I 
I . -· . . 

I I . . . . 
I . . . . . . . . . 

MASONRY VENEER WALL SUPPORT ON FOOTING 
FOUNDATION WALL OR AS DESCRIBED IN SECTION 
R-5.03.4 

WEEP HOLES 4' -0"' o.c. 

Figure No. R-503.4a 
MASONRY VENEERED 

WALL DETAIL 

R-503.4 Masonry veneer, general: All masonry veneer shall be installed 
in accordance with this chapter, Figure Nos. R-503.4a and R-503.4b and 
Table No. R-503.6. 
R-503.4.1 Vertical support: Veneers used as interior wall finishes may be 
supported on wood floors wruch are designed to support the loads imposed. 

86 

l. Exterior masonry veneers having an installed weight of 40 psf or less 
may be vertically supported on wood construction. When the masonry 
veneer is supported by wood construction that adjoins the masonry 
veneer supported by the foundation, there shall be a movement 
joint between the veneer supported by the wood construction and 
the veneer supported by the foundation. The wood construction 
supporting the masonry veneer shall be designed to limit deflections 
to L/600 of the span for the supporting members, or 
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Wall Covering 

BRICK VENEER 

F\ASHING 

ROOF F\ASHING 

ROOFlNG 

MINIMUM 3"• 3"• l/4" PU.TE 

1" MIN. AIR SPACE 

--L--S'llJl) 

L4"• 3 1/2"• 1/4" 
(LONG L£G HORI!.) 
ATTACHED TO R00t 
WITH 18D NAILS 
IN 3/18" DI'.. 

L4"x 3 1/ 2"x 1/4'" (L.l.H) 

AT 24"o.c. wao TO ANGQ= 

ANG1£/P1.Alf: WHEN HOl.£S FOR 160 NAILS AT 12"o.c. 
ROOF SLOPE EXCEEDS 
4:12 

Figure No. R-503.4b 
MASONRY VENEERED 

SUPPORTED ON WOOD DETAIL 

2. Veneer may be vertically supported on sloping surfaces as shown in 
Figure No. R-503.4b and described in the following provisions: 
a. Surface slope shall not exceed 12: 12. 
b. Member supporting veneer loading shall have twice the capacity of 

similar beams, joist or rafters supporting the sloped surface. 
c. Minimum of 4 inches x 3-1/2 inches x 1/4 inch steel angle shall be 

attached to the sloping surface. Attachment shall be made by 
drilling 3/16 inch diameter holes in the 4 inch leg of the angle at 
12 inch o.c. and using 16d nails penetrating the double members. 
When the slope exceeds 4:12, minimum of 3 inches x 3 inches x 
1/4 inch plates shall be welded at 24 inches o.c. along the steel 
angle as stops to prevent the veneer from sliding down the slope. 
Minimum of l inch air space shall be maintained between the wall 
and veneer. 

d. Flashing shall be installed over steel angle and a minimum of 6 
inches under the wall sheathing. 
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R-503.4.1.1 Wood foundations: Masonry veneers and veneers of concrete 
or stone may be vertically supported by wood foundations in accordance 

with NFoPA Technical report No. 7 listed in Section S-26.503. 
R-503.4.1.2 Lintels: Masonry veneer shall not support any vertical load 
other than the dead load of the veneer above. Veneer above openings shall 
be supported upon lintels of noncombuslible materials and the allowable 
span shall not exceed the values set forth in Table No. R-503.4. I . The lin
tels shall have a length of bearing of not less than 4 inches. 

Table No. R-503.4.1 
ALLOWABLE SPANS FOR LINTELS 
SUPPORTING MASONRY VENEER 

Size of Angles <1.J1 

3-1 /2" X 3-1/2" X 1/4" 
5" X 3-1/2" X 5/16" 

Maximum Span <2.., 

6' -0" 
10' -0" 

1 Long leg of 1he angle \hall be placed in a vcnical position. 
2 Spans o,·cr 4' shall be shored up until cured, 

3 Steel members indicaicd arc adequa1e typical e:camples: other s1ccl membcn. including light gauge Mcel meeting s1ruc1ural 
design rcquircmcn1s may be used. 
4 Spans O\·cr 10'-0" shllll be designed in accordance with approved ~tandards. 

R-503.4.2 Attachment: Masonry veneer shall be attached to the support
ing wall with corrosion-resistant metal ties. 

Veneer ties, if strand wire, shall not be less in thickness than No. 9 U.S. 
gauge wire and shall have a hook embedded in the mortar joint, or if sheet 
metal, not less than No. 22 U.S. gauge by 7/8-inch corrugated. Each tie 
shall be spaced no t more than 24 inches on center horizontally and 16 inch
es venically. 

Exception: In Seismic Zone No. 3 or 4 and in wind area of more than 
30 pounds per square foot, each tie shall support not more than 2 square 
feet of wall area. 

In Seismic Zone No. 3 or 4, anchor ties of No. 9 gauge or equivalent 
shall be provided in horizontal jo int reinforcement wire. The joint rein
forcement shall be continuous with butt splices between ties pem1itted. 

When applied over stud construction, the studs shall be spaced a maxi
mum of 16 inches on centers and approved paper shall first be applied over 
the sheathing or wires between studs, except as othe rwise provided in 
Section R-503.8, and mortar shall be slushed into the I-inch space between 
faci ng and paper. 

As an alternate, an a ir space of at least I inch may be mainta ined 
between the backing and the veneer, in which case temporary spot bedding 
may be used away from the ties to al ign the veneer. Spot bedding at the ties 
shall be of cement mortar entirely surrounding the ties. 

In lieu of such wire ties, an approved method of grouting the veneer to a 
paperbacked reinforcement attached directly to the studs may be used. 
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Wall Covering 

R-503.S Weather protection: Exterior walls shall be covered with a 
weather-resistant siding and/or membrane. Wood shakes and shingles shall 
conform to "Grading Rules for Wood Shakes and Shingles" listed in 
Section S-26.503. 
R-503.6 Weather-resistant siding: The weather-resistant covering shall 
be installed in a manner to restrict the entrance of moisture and weather and 
shall be attached in accordance with Table No. R-503.6. 

R-503.6.1 Cellular space protection: Where cellular spaces are not pro
vided with interior corrosion-resistant vapor retarders in accordance with 
Section R-220, other approved means shall be used to avoid condensation 
and leakage of moisture. 
R-503.7 Weather-resistant membrane and sheathing paper: Asphalt
saturated felt free from holes and breaks and weighing not less than 14 
pounds per l 00 square feet or other approved weather-resistant membrane 
shall be applied over studs or sheathing of all exterior walls as required by 
Table No. R-503.6. Such felt or membrane shall be applied horizontally, 
wi th the upper layer lapped over the lower layer not less than 2 inches. 
Where vertical joints occur, felt shall be lapped not less than 6 inches. 
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Wall Covering 

Such felt or membrane may be omiued: 

I. In detached accessory bui ldings. 
2. Unde r panel s iding with shiplap joints or bauens. 
3. Under exterior wall finish materials as permitted in Table No. R-503.6, except 

s tucco finish. 
4. Under paperbacked stucco lath where method of auachmcnt docs not puncture 

paper. 
5. Over water-repellent sheath ing materials. 

R-503.8 Flashing: Approved corrosion-resistive nashing shall be provided at top of all 
exterior window and door openings in such a manner as to be leakproof, except that 
self-nashing windows having a continuous lap of not less than I 1/8 inches over the 
sheathing material around the pe rime te r of the opening, including corners, do not 
require additional flashing. Similar n ashings shall be installed at the intersection of 
chimneys or o ther masonry construction with frame or stucco walls, with projecting 
lips on both sides under stucco copings; under and at the ends of masonry, wood or 
metal copings and sills; continuously above all projecting wood trim; where exterior 
porches. decks or stairs auach to a wall or noor assembly of wood-frame construction; 
at wall and roof intersections; under built-in guucrs; at junction of chimneys and roofs; 
in all roof valleys and around all roof openings. 

Approved corrosion-resistive n ashing (30# felt or 6 mil polyethylene) 10 prevent 
moisture from penetration behind the veneer shall be provided at wall bases. The 
flashing shal I extend on the top of the foundation wall to not less than 6 inches under 
sheathing paper or waterproof sheathing. Provide weep holes at 4-fcet on centers. 

R-503.9 Plywood application: Exte rior plywood jo ints sha ll occur over framing 
members, unless wood or plywood sheath ing is used or joints arc lapped horizonta lly a 
minimum of I 1/2 inches or o the rwise made waterproof 10 the sati sfaction of the 
building official. 
R-503.10 Attachment: All wa ll coverings shall be secure ly fastened in accordance 
with Table No. R-503.6 or with other approved aluminum, copper, zinc , zinc-coated or 
other approved corrosion-resisti ve fasteners. 

Shingles and other weather coverings shall be attached with approximate standard 
shingle nails or other approved pneumatically, mechanically driven fastene rs to fu rring 
stri ps secure ly nailed to studs, or with approved mechanically-bonding nails. 

Wood Shingles or shakes shall be applied in accordance with the CSSB ·'Design and 
Application Manual for Exte rior and Interior Walls" lis ted in Section S-26.503. Wood 
shingles or shakes auached with approved corrosion-resistive annular grooved nails 
may be applied over fiberboard shingle backer and approved nail-base-type fiberboard 
sheathing not less than 1/2-inch nominal thickness in accordance with Table No. R-
503.6. 
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Table No. R-503.6 
WEATHER-RESISTANT SIDING ATTACHMENT AND Mlf'!IMUM THICKNESS 

TYPE OF SUPPORTS FOR THE SIDING MATERIAL AND FASTENERS 2,3,4 
WEATHER· 

NOMINAL RESISTANT Wood,Wood S1ructural Flberboard Gypeum Number or 
THICKNESS1 JOINT MEMBRANE panel or Partlclo- Shoa1hlng Shoa1hlng Direct Spacing ol 

(Inches) TREATMENT REQUIRED board Sheathing Into Stud Into Stud to Studs Fasteners 

.0197 up ~·o .120 n.111· l 112· 120 nail•:?'" .120 n,ul-:r Noc 
allowed 

024 up No l:?Onail 120n.iil 120mul Nol Same os "ud 
I 1/2~ long. 2' long 2· loog, :iJlo,,1,cd ,pxmi: 

.019 ' .. No llOrt.111-1 If.?" 120n.til-2 11'.?" 120 ru,1-:? If.?" 120nail-1 112"' 
2 

l/4 lo I Sec. SOJ Yes Set Sec. R-50J .and Figure No. R-~J.4IO 
2 

1/1 Sec. SOJ No 099n.::iil<:r I IJ n:ul-2 3/,r .ID n..11-2 11:r .099-n::1il l' Same a., ~ud 
Suaplc-1 31.J'" StanJc-2 If.?" StanJc 2 11-r StanJc-1 .V4 · ,ll:l("ifli' 

1/4 (91 19) 099 nail 2" . 099 nail 2 11:.r 
6" panel edl!,e, 

.099 nnil-r 099 nail-I J/4• R· in1cr..up . 

Same a, "ud 
7/16 {9) {91 099 n.:iil-r .099 na,1-2 ,n- .099 nJ,1•2 11.r .099 n:iil-2" ,pacing 

2 n,,rbe:i.nnu 

7/16 191 (9) .<Yl9 n;i;il-2" .099 nJ11-2 1/-1-
6. p;mcl a!g-c, 

.099 na,1-'.r 080n:til•I .V.i• 12" inter. ,up 

29g.a up No 11.\nail-1 .11.r I IJ nail-2 :v,r 11 ~ nml-2 112 .. Nm Same a, -.tud 
S1aple- I :V-1 s1,.pk-.? Ill" S1apk•::? 11.r allo"cd 'P.Jt'.111$ 
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Table No. R-503.6 (Continued) 
WEATHER-RESISTANT SIDING ATTACHMENT AND MINIMUM THICKNESS 

Stone , cnecr 2 Sec SOl Ye., Stt Sec. R·503 and Fie.urc No. R-503.4 
318 (9) (9) 113 nail-r .1 IJ, nail-r 

Paniclcboard Sumlc-1 3/8" Stunlc-2 11~·· 
pone>, 518 19) (91 lllnail-r 113 nail•l 11r .. . ,,,.. "'· ·-•,_.,tn" 

Wood 'itruc1ural panel\l:? 318 (9) (9) .099 nnil r .Ill n:til-2 1/2" 
(Ex1crior 1tradc) Suuilc-1 .318" Stalllc-2 1/.i" 

Wood1' 3/8 Minimum Lap No 
RustK.drop 19/32 A\CflltC 
Shiplap Fa\tcncr pcnc:1ra1ion into ,tud-1" 

Bc,cl 7116 Lap No 
Bun tipp 3/16 Lap No 

Shalci.1 l/8 La• Yes .0915 nail-2" 

16" and 18" -.hinglc, 

Shing~ I 3/8 up Ye,, 
2-l .. \h1ngle\ 

1 Based on uud spacing of 16 inctl('\ o.c. When: stud, m spaced 24 inchc1,. ,iding ffl3)' be mpplicd 10 \hcathing appro\·cd for thal 'l)King. 
2 Nail 1\ a general <bcriptiun .a.ncJ may be T-hcad, modified round head. or round head w11h \moolh or deformed \han.,~ 
3 S1aplc1, \hall ha,·c n minimum crown width or7/16-inch 0.0. :md be m:mufocturcd of minimum No. 16gaugc wire, 
4 N:1i1, or \13plcs mu\l be aluminum, ~alvnni1,cd, or ru\l•prc,·cnth·e coo1cd and 1;.hall be dri,·cn into 1ht 1,tuds ror fiberboard or gyl)'um backing. 
S Aluminum nails or Olhc:r nail, compl)'ing with AAMA 1402 li~cd in Scc11on S-26.503 VI.ill be u'-Cd to auach aluminum siding. 

.113 nall-r 
Smntc 2 

. 113 nail-? 1/'2" 
r-- -•·- ,?1/'1" 

.099 n11il-2" 
Stanlc:-2" 

Stanlc 2" 
.076 nail- I 114" 
Staple- I lf.4" 

.080 nail•I 112· 
S1aplc-l 11.?· 

Not 6" on edge"' 
al)O\ticd 8" inter. sup 

113n.ul-2" 6" on edge", 
. ·-· .. .. .. 
.099nai1·2" 6"oncdg~ 

Sta le- I 3/8" 12" inler. SUD. 
Face nailing 

up IO 6" 'wtdth(,, I 

I IJ nail-2 112" nail per bear-
S1aplc-r ing. 8" width~ 

and O\Cf. 2 
~ilspcr 
bcarina 

2-f.111,lentr\ 
per ,hinglc 
or~akc 

6 Man allcrnatt 101hc ,·1luc-~ofTablc R-503.6, aluminum !.idina compl)'in; w11h AAMA 1402 li1,led in Section S-26.SOJ may be u\Cd. 
7 Aluminum (.019 inch} nuy be unbJd,cd only ~hen the maximum p.i.ncl width is 10 inchc1;. u.nd the maximum mu iu-ca i,;, 8 inchc1,.1be tolcmncc ror nlum1num siding ,;,h:111 be ±0.002 inch of the nominal dimension. 
8 Shingle,; and ,;,hake!. applied o-.er regular density fiberboard or gyp<ium sheathing ~nll be fastened 10 hori1.ontal wood nailer\ or fiberboard ,.hinglc b.lckcr. 
9 1r boan:l.\ a~ applied o,er \he.11hmg or v.calhcr-raistant membranc.Joinh need not be tn:atcd. Otherwi\C \enical joim\ must occur :n st~ w,d be co,erccl t.1,jth ~ncn, or be lapped 
10 All :allxhmcnlS i.hl]I be eo2tcd with a corrosKW'l-l'Cl>IQI\"(: Coaling. 
I I Shall be of appro\·cd l)'pc. 
12 Thrcc-ci1thb•inch Wood Structural Panel may be upplied dirtc1I)' 10 stud\ ,paced 16 mche-. on ccn1cr, Onc-hatr-inch pl)'wood m:ty be applied directly to .. 1ud\ ~paced 24 inche1;. on cemcr. 
13 Wood board siding~ applied ,cnic:dly 'Shall be nailed to horiLonual muling ~lrip<i or bloc.,ing 'let 24 inchc> o.c. Nail\ ,hall pcnclntte 1 1n 1nchc\ into stud.,. \ tud.1- and ...,oocJ \hcathing combined, or blocking. A wc::1thcr-t'C'\i\
tant membrane shall be m\l.lllcd v.-eathcrbowd rtihion under the ,·enica.l ,;,Kfing unless the \iding board, arc lapped or battens arc u..cd 
l-1 Hardboatd \idmg Wll comply with Al·IA AIJS.6 li\icd in 5«1!00 S-26.503. 
IS Rigid v,nyl ~1ding \hall be installed m GCCOrdancc wi1h the v1n)'I \tding 1n1,t11u1c applica11on in\truction\ 
16. A~ 11n allcm.:atc 10 weather rt.\iManct mcmbn!;nc. water n:pcllant ~heathing ffl;>;) be u\Cd if a I inch ,ur ,pxt i\ maint:1.incd bc1~ecn brick-veneer facing .and the -.hc:nhing. 
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Chapter 6 
FLOORS 

SECTION R-601-GENERAL 
R-601.1 Application: The provisions of this chapter shall control the design 
and construction of the noors for all buildings. The use of materials or methods of 
cons truc tion not specified in this chapte r accomplishing the purposes intended by 
this code and approved by the bui lding officia l in accordance with Section R-108 
sha ll be accepted as complying with this code. 
R-601.2 Requirements: Floors of wood construction shall be designed and 
constructed in accordance wi th the NFoPA "National Design Specification for 
Wood Construction," HPMA (ANS I) LI-IF, the "Canadian Dimens io n Lumber 
Data Book" and the "Southern Pinc Maximum Spans for Joists and Rafters," li sted 
in Section S-26.60 I and be capable of accommodating all loads imposed according 
to Section R-20 I and transmitting the resulting loads to its supporting structural 
elements. 

SECTION R-602-DIMENSION LUMBER 
R-602.1 Identification and grade: Load-bearing dimension lumber for joists, 
beams and girders shall conform LO applicable standards or grading rules and shall 
be so identified by a grade mark or certificate of inspection issued by an approved 
agency. The grade mark or certificate shall provide adequate information Lo 
determine F1,, the allowable stress in bending, and£, the modulus of e lasticity. 

Preservatively treated dimensional lumber shall be identified by the quality mark 
of an approved agency. See R-308.3. 

Blocking shall be a minimum of Utility grade lumber. Subnooring may be a 
minimum of Uti lity grade lumber or No. 4 Common grade boards. 

Approved end jointed lumber may be used in terchangeably with solid-sawn 
members of the same species and grade. 
R-602.2 Allowable spans 
R-602.2.1 Joists, beams and girders: The clear span of noor joists shall not 
exceed the values set forth in Table Nos. 6-A and 6-B in Appendix B. The modulus of 
elasticity, £, and the actual stress in bending, Fb, shown in the tables shall not exceed 
the values specified in Table Nos. 6n A and 6nB in Appendix B. The values for F,,, 
specified as "repetitive member use" may be used when noor joists are spaced not 
more than 24 inches on center. When floor spans exceed 20 feet, noor joists, built-up 
beams and trusses shall not be spaced greater than 24 inches o.c. and the total live load 
deflection shall not exceed the span divided by 480. 

Floor joists that are spliced at a point other than over a structural bearing element 
shall be designed in accordance with NAHB ··Design Tables-Fabrication Guide," and 
"Off-Center Spliced Floor Joists" listed in Section S-26.602 or by approved engineer
ing practice. 

The a llowable spans of girders shall not exceed the values set forth in Table Nos. 
R-602.2. 1 a and No. R-602.2. 1 b. 
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One and Two Family Dwelling Code 

GIRDER LOADING TABLE NOS. R-602.1A-R-602.1D 

NOTE: For Loading conditions and Lumber species other than those in the 
tables, girders shall be designed by a professional engineer with experience in 
structural design of buildings. 

Table No. R-602.2.1a 

ALLOWABLE SPAN FOR GIRDERS SUPPORTING ONE FLOOR ONLY 

INTERIOR GIRDER CLEAR SPANS '"' (FEET) 
Nominal HOUSE WIDTH (FEET) ' 
Lumber 20 24 28 32 36 
Slzo #2SPF #2SP #2SPF #2SP #2SPF #2SP #2SPF #2SP #2SPF #2SP 
2-2x8 5'-3" 6° .5· 4• .7" 5' -7" 4' -1· 4' - 11 " 3' -9" 4' -6" 3' -6" 4' -1· 
3-2,8 7' -4" 7' - 11· 6° .3· 7'-3" 5' -7" 6° -8" 5' -0" 6' -1" 4' -7" 5· .7" 
2-2ic l0 6° .9• 7' -9" 5· - 10" 7' _,. 5' -3" 6" -4" 4' .9• s· -8· 4' -5" 5' .)" 
3-h lO 9'-1' 9· -6" 8' -o· s· -s· 7' - I" 8' -0" 6'-5" 7' -6" 5'-10" 7' · •· 
2-2x l2 8' -2" 9·.1·· 7'. I" 8' .)" 6" -4" 7' -8" 5' -10" 6° · I I" 5' -4" 6" -4" 
3-2' l 2 10'-6" 11 '- I" 9' .7• 10' -2" 8°-8" 9' -5" 7'-9" 8' -9" 7' -2" 8' -3" 

EXTERIOR. GIRDER CLEAR SPANS ,...., (FEET) 
Nominal HUU:St: WIU H lt-t:t: 11 
Lumber 20 24 28 32 36 
Size t 2SPF t 2SP #2SPF #2SP t2SPF f 2SP #2SPF t 2SP 12SPF 12SP 
2-2'8 5'-9" 6°-IO" 5· -0· 6'·2" 4' -6" 5· -6" 4' -2" s· .o· 3' -10" 4' .7" 
2-2, 10 7' -4" 8' -2" 6' -5" 7' -6" 5' .9· 7' -0" 5" .4• 6" -4" 4' - 11 " 5' -10" 
2-2, 12 8' -10· 9' -7" 7'-10" 8' -10" 7'-0" s· -2" 6' .5• 7' -9" 6°-0·· 7'-2" 

I. Girder clear span is 1he dis1ance from face of suppon to face of suppon. 
2. #2SPF = Number 2 grade Spruce-Pine-Fir. 

#2SP = Number 2 grade Southern Pine ( 19% Mait Moisture Content). 
3. faterior girder tables are for use with pier and cunain wall construction. Pier and cunain wall 
construction is limited to two stories in height. 
4. House width is equal to 2 it girder spacing. 

(TYPICAL ALL DIAGRAMS) 

PSF = POUNDS PER SQUARE FOOT 

PLF = POUNDS PER LINEAR FOOT 
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Table No. R-602.2.1 b 

ALLOWABLE SPAN FOR GIRDERS SUPPORTING 2-STORY ONLY 

INTERIOR GIRDER CLEAR SPANS l ,i ,4 (FEET) 
Nominal HOUSE WIDTH FEETI S 
Lumber 20 24 28 32 36 
Size #2SPF #2SP #2SPF #2SP #2SPF #2SP #2SPF #2SP #2SPF #2SP 

3-2xl0 s· -8" 6° -10" 5' -0" 6'-0" 4• -6" 5' -4" 4' -2" 4' -11" 3' -10" 4· -6" 
4-2x 10 7'-0" 7' -11" 6'-2" 7' -3" 5' -6" 6' -8" 5' -0" 6°-0" 4' -8" 5'-6" 
3-2xl2 6'- 10" 8' - I " 6'-1" 7'-J" 5' -6" 6'-6" 5' - I " 5' -11" 4' -8" s· -6" 
4-2xl2 8' -6" 9' -4" 7' -5" 8'-6" 6' -8" 7'-11" 6'-1" 7'-4" s· -8" 6'-9" 

EXTERIOR GIRDER CLEAR SPANS 1,2,3,4 (FEET) 
Nominal HDUSEWIDTH FEt:.11 
Lumber 20 24 28 32 36 

Size #2SPF #2SP #2SPF #2SP #2SPF #2SP #2SPF #2SP #2SPF #2SP 
2-2xl0 s· .J" 6° -4" 4' -8" s· -r 4' -4" 5' ·I" 4' -0'' 4' -8" 3' -9" 4' •4" 
3-2x IO 7'-1" 8' -O" 6' .J" 7'-5" 5' -8" 6'-10" 5· -2" 6' -3" 4' -Ill" 5' -9" 
2-2xl2 6'-4" 7'-8" s· -9" 6'-10" S' -3" 6' -2" 4' -10" 5' -8" 4' -7" s· -4" 

3-2xl2 s· .g .. 9· -5" 7'-8" g· -8" 6' -11" g· -I" 6' -4" 7'-7" 5' -11" 7' -0" 

FOOTNOTES: 
I. Girder clear span is the distance from face of suppon to face of support. 
2. #2SPF = Number 2 grade Spruce-Pine-Fir. 

#2SP = Number 2 grade Southern Pine ( 19% Max Moisture Content). 
3. Exterior girder tables are for use with pier and cunain wall construction. Pier and curtain wall 
construction is limited to two stories in height. 
4. For I 1/2 story houses, use girder iables for 2 story houses. 
5. House width is equal to 2 x girder ~pacing. 

WAU. LOAD -
50PLF 

lWO STORY 
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Table No. R-602.2.1c 
ALLOWABLE SPAN FOR GIRDERS SUPPORTING 2 1/2 STORY ONLY 

INTERIOR GIRDER CLEAR SPANS 1,2,3 /FEET\ 
Nominal HOUSE WIDTH (FEET) ' 
Lumber 20 24 28 32 36 

Size #2SPF #2SP #2SPF #2SP #2SPF #2SP #2SPF #2SP #2SPF #2SP 
4-2• 10 5' .9·· 6' -11" 4' .9· 5".7" 4' ·2" 4' -1 1" 3' -9" 4' -4" 3' -5" 3' - 11" 
3-2• 12 5' -8" 6' ·9" 4' -9" 5' -7" 4' .J" 4' -1 1" 3' - 10" 4' -5" J' . 7" 4' - 1" 
4-2•12 7' .Q" 8' -2" 5' -9" 6'-10" 5' - 1" 5' -1 1" 4' -6" s· .3· 4' -2" 4' · 10" 

FOOTNOTES: 
I. Girder clear span is the distance from face of suppon to face of suppon . 
2. #2SPF = Number 2 grade Spruce-Pinc-Fir. 

#2SP = Number 2 grade Southern Pine ( 19% Max Moisture Content). 
3. A li ve load reduction is taken in accordance with Volume I. Chapter 12. for 2 1/2 story 
construction. 
4. House width is equal to 2 x girder spacing. 

1 rr ri t ,IJVE ti r ,30rsr , 

96 

DtAD LOAD+ 
LIVE LOAD • 
-40PSF 

DEAD LOAD + 
LNE LOAD • 
-4-0P F 

WALL LOAD -
100PLf 

TWO AND ONE-HALF STORIES 
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Table No. R-602.ld has been moved to Table No R-303a. 

R-602.2.2 Floor sheathing: The allowable spans for floor sheathing used as 
subflooring shall conform to the requirements set forth in Table Nos. R-602.2.2, 
R-606.la, R-606.lb, and R-607.l.2. 

Table No. R-602.2.2 

MINIMUM THICKNESS OF FLOOR SHEATHING 

JOIST SPACING MINIMUM NET THl~KNESS ln=c:..:..he=s"-'-;l __ _ 

_llilcheaj__ Perpendicular to Joist .___Qjagonal to Joist 

24 11/16 -- -~ _]j_4 
16 5/8 5/8 

R-602.3 Bearing: The ends of each joist, beam or girder shall have not less 
than 1 1/2 inches of bearing on wood or metal and not less than 3 inches on 
masonry except where supported on a I -inch by 4-inch ribbon strip and nailed 
to the adjacent stud or by the use of approved joist hangers. 

Floor systems having joists framing from opposite sides over a bearing sup
port shall be tied together by lapping joists a minimum of 3 inches or with a 
wood or metal splice, or by continuity of floor sheathing overlapping the ends 
of joists at least 3 inches, or by other approved methods. 

Joists framing into the side of a wood girder shall be supported by 
approved framing anchors or on ledger strips not less than nominal 2 inches by 
2 inches. 

R-602.4 Lateral support and bridging: Joists shall be supported laterally at 
,,,,,...,, the ends at each support by full-depth solid blocking except where the ends of 

joists are nailed or bolted to a header, band or rim joist or to an adjoining stud. 
Solid blocking shall be not less than 2 inches in thickness. 

Joists having a depth-to-thickness ratio exceeding 6 to I based on nominal 
dimensions shall be supported laterally by solid blocking, diagonal bridging 
(wood or metal) or a 1- by 3-inch bridging nailed to the bottom of the joist at 
intervals not exceeding l 0 feet. 
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R-602.5 Cutting and notching: Notches in the top or bottom of joists shall not 
exceed one-sixth the depth of the joist and shall not be located in the middle 
third of the span. Where joists are notched on the ends, the notch shall not 
exceed one-fourth the joist depth. Cantilevered portions less than 4 inches wide 
shall not be notched unless the reduced section properties and lumber defects 
are considered in the design. When it is necessary to provide a space for pipes, 
ducts or vents, the double joists required to support bearing partitions which run 
parallel to the floor joists shall be spaced apart to accommodate the pipes, ducts, 
vents and block at 4 feet on center. 

R-602.6 Bored holes: Holes bored in joists shall not be within 2 inches of the 
top and bottom of joists and their diameter shall not exceed one-third the depth 
of the joist. 

R-602.7 Floor framing: Floor framing shall be nailed in accordance with 
• Table No. R-402.3a. Floor systems shall be anchored to foundations in 
• 
: accordance with R-304.7.2. Where posts and beam or girder construction is 

used to support floor fram ing, posi tive connections shall be provided to 
ensure against uplift and lateral displacement. 

End joints in lumber used as subflooring shall occur over supports unless 
end-matched lumber is used, in which case each piece shall bear on at least 
two joists. Subflooring may be omitted when joist spacing does not exceed 16 
inches and a 1-inch nominal tongue-and-groove wood strip flooring is applied 
perpendicular to the joists. 

Joists under bearing partitions shall be doubled or a beam of equivalent 
size shall be provided. Double joists which are separated to permit the 
installation of piping or vents shall be solid blocked spaced a maximum of 
4 feet on center. 

R-602.8 Headers: Openings in floor framing shall be framed with a header and 
doubled trimmer joists. For openings not exceeding 4 feet, the header joist may 
be the same size as the floor joist. When the header joist span exceeds 4 feet, 
the header joists shall be doubled and of sufficient cross-section to support the 
floor joist framing into the header. Approved hangers shall be used for the 
header joist to trimmer joists connections when the header joist span exceeds 
6 feet. 

R-602.9 Floor trusses: Wood floo r tru sses s hall be designed in 
accordance with approved engineering practice. The design of metal 
plate connected wood trusses shall comply with TPI QST, TPI PCT and TPI 
"Design Specification for Metal Plate Connected Wood Trusses" listed in 
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+/10 OF SPAN -4-/1Q_ OF SPAN 

·2" 
MIN. 

3 5/8,. ROUND 
HOLE 

( I) Do not drill in center 2/ 1 O's of joint span. 

DO NOT DRILL 
3 5/8° HOLE 
IN HATCH AREA 
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Floors 

Section S-26.602. T russes shall be braced and installed in accordance with their appro
priate engineered design. In the absence of specific bracing requirements, trusses shall 
be braced in accordance with TPI HIB listed in Section S-26.602. T russ members shall 
1101 be drilled, c ut, notched o r allered in any manner unless so designed. 

SECTION R-603-CONCRETE FLOORS (ON GROUND) 
R-603.1 General: Concrete slab-on-ground floors shall be constructed in accordance 
with Figure No. R-303. T he specified compressive strength of concrete al 28 days shall 
be not less tha n 2,500 pounds per square inch, except where weather exposure requires 
greater strength and air-entrained concrete, as set forth in Table No. R-302.2. Slab 
shall be a minimum of 3 1/2 inches thick. 

R-603.2 Site pre1>aration: The area within the foundation wall s shall have all vcgc1a-
1ion lop soil and foreign material removed, and the fill material shall be free of vegeta
tion and foreign material. 
R-603.2.1 Fill: The fill shall be compacted 10 assure uniform support o f the s lab. The 
fil l depths shall 1101 exceed 24 inch lifts for c lean sand or g ravel and 8 inch lifts for 
earth. 

R-603.2.2 Base: A 4-inch-thick base course consisting of clean graded sand, gravel. 
crushed stone or crushed blast-furnace slag passing a 2-inch s ieve and retained on a 
1/4-inch sieve shall be placed on the prepared subgradc when the s lab is be low g rade. 
An approved vapor barrier with joints lapped 1101 less than 6 inches shall be p laced 
between the concrete floor slab and Lhe base course or the prepared subgradc where no 
base course exists. 

Exception: The vapor retarder and base may be omiued: 
I. From detached garages. lll ili ty build ings a nd other unheated accessory 

structures: 
2. From driveways, walks. patios and other llatwork 1101 likely 10 be enclosed 

and heated at a later date; o r 
3. Where approved by the bui lding offic ia l. based upon local site condit ions. 

SECTION R-604- DELETED 
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SECTION R-605-METAL 

Steel and aluminum structural eleme111s shall be cons1ruc1ed of materials and designed 
in accordance with the AISC "Specification for the Des ign:· '"Fabrication and Erection 
of Structu ral Steel for Buildings" and AA SAS30. respectively. listed in Section S-
26.605. Steel e lements may be hot-rolled or cold-formed structural steel. Members 
shall be s traight and free of any defects which would affect their performance. 

SECTION R-606- WOOD STRUCTURAL PANELS 

R-606.1 Identification and grade: Wood structural panels used for st ructural purpos
es shal l conform 10 APA E30, APA Y5 10, DOC PSI.DOC PS2, APA PRP-108. HPMA 
(ANSI) HP, and HPMA HP-SG lis ted in Section S-26.606 and shall be so identified by 
a grade mark or certificate of inspection issued by an approved agency. 

Whe re used as s tructural subnooring. wood structural panels shall be of one of the 
grades specified in Table No. R-606.1 a. When used as combination subnooring-under
layment (single noor), the grade shall be as speci l'ied in Table No. R-606.1 b. 

R-606.2 Allowable spans: The maximum allowable span for wood structural panels 
used as subflooring shall be set forth in Table No. R-606. 1 a. The maximum span for 
p lywood combination subfloor-underlayment shall be as set forth in Table No. R-
606.1 b. 

R-606.3 Insta llation: Wood structural panels subnoor and plywood combination sub
noor-underlayme nl shall be attached to framin g in accordance wit h Table No. R-
402.3a. 

SECTION R-607-PARTICLEBOARD 
R-607.1 Identification and grade: Panicleboard shall conform to ANSI A208. I li sted 
in Section S-26.607 and shall be so identified by a grade mark or certificate o f inspec
tion issued by an approved agency. 

R-607.1.1 Floor underlayment: Particleboard noor underlayment shall conform 10 
Type 1-M-1 or sanded Type 2-M-W and shall not be less than 1/4 inch in 1hickness. 

R-607.1.2 Subfloor and combined subfloor-underlayment: Particleboard sublloo r 
and combined subnoor-underlayment shall conform to 2-M-3 and shall not exceed the 
maximum allowable spans as specified in Table No. R-607.1.2. 

1994 Revisions 101 



One and Two Family Dwelling Code 

Table No. R-606.fa 
ALLOWABLE SPANS FOR WOOD STRUCTURAL PANELS FLOOR AND ROOF SHEATHING 

CONTINUOUS OVER TWO OR MORE SPANS AND FACE GRAIN PERPENDICULAR TO 

SUPPORTS1 

C-0 , C.C, SHEATHING4 ROOFS SUBFLOOR6 
SPAN NOMINAL MAXIMUM LOAD (lbs. per sq. 11 .. al MAXIMUM 

RATING PANEL SPAN (Inches) maximum span) SPAN 
(Roof/Floor Span) THICKNESS (Inches) 

(inch) 

Wilh Edgo Withoul Total Live 
Suopor1 Eda e Support Load Load 

12/0 5/16 12 12 40 30 0 
16/0 5/16. 3/8 16 16 40 30 0 
20/0 5/16, 318 20 20 40 30 0 
2410 3/8. 7116. 1/2 24 201 40 30 0 
24116 7116. 1/2 24 24 50 40 16 
32/16 15132. 1/2. 5/8 32 28 40 30 169 

40/20 19132, 518. 314. 718 40 32 40 30 20•_10 
48124 23132. 314 7/8 48 36 45 35 24 

UNDERLAYMENT. C-C PLUGGED. ROOFS COMBINATIION 
SINGLE FLOOR SUBFLOOR· 

UNDERLA YMENT8 
SPAN NOMINAL MAXIMUM LOAD (lbs por sq fl al MAXIMUM 

RATING PANEL SPAN (inches) maximum span) SPAN 
THICKNESS (inch) 
(mches) W,th Edgo Wohout Total Liv~ 

Surv"V\rt EdoeSun=n Load Load 
160.c 19/32. 518 24 24 50 40 169 
20oc. l9r.32, 5/8. 314 32 32 40 30 2o9 10 
24 o.c 23132 314 48 36 35 25 2•1 
32 oc. 718. 1 48 40 50 40 32 
480.c 1-3132. 1-t,'8 60 48 50 40 48 

1The allowable loads were determined using a dead load of 10 lbs. per square foot. 11 l~e dead 
load exceeds 1 O lbs. per square foot, then the live load shall be reduced accordingly. 
2Panels continuous over two or more spans with long dimension perpendicular to supports. 
Spans shall be limited to values shown because of possible effect of concentrated loads. 
3Applies to panels 24 inches or wider. 
4 Includes Structural 1 panels in these grades. 

suniform load deflection limitation: 1/180 of span under live load plus dead load, 1/240 of span 
under live load only. 

su nsupported e~ges shall have tongue-and-gro~ve joints or shall be supported with blocking 
unless nominal /4-inch-thick underlayment or 1 /2 inches of hghtweight concrete or approved 
cellular concrete is placed over the subfloor,or ¾-inch wood finish floonng is used. Allowable 
uniform live load at maximum span, based on deflection of 1/360 of span, is 100 lbs. per square 
foot 

7Lumber blocking, panel edge clips (one midway between each support, except two equally 
spaced between supports when span Is 48 inches), tongue-and-groove panel edges. or other 
approved type of edge support. 

8Unsupported edges shall have tongue-and-groove joints or shall be supported by blocking 
unless nominal ¼-inch-thick underlayment or 3/••inch wood finish flooring is used. Allowable uni
form live load at maximum span, based on deflection of 1/360 of span, is 100 lbs. per square foot, 
except panels with a Span Rating of 48 cc are limited to 65 lbs. per square foot total uniform load 
at maximum span. 

9Maximum span 24 inches where ¾-inch wood finish flooring is installed at right angles to joists. 
10Maximum span 24 inches where 11/2 inches of lightweight concrete or approved cellular con
crete is placed over the subfloor. 
11Maximum span 24 inches for 1'2-mch panels. 
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Table No. R-606.1b 
ALLOWABLE SPANS FOR WOOD STRUCTURAL PANELS 

COMBINATION SUBFLOOR-UNDERLAYMENT1 

Floors 

WOOD STRUCTURAL PANELS CONTINUOUS OVER TWO OR MORE SPANS AND FACE 
GRAIN PERPENDICULAR TO SUPPORTS 

SPACING OF JOIST 
IDENTIFICATION 16 20 24 48 

Species Group2 
1 1/2 5/8 3/4 -

2,3 5/8 3/4 718 -
4 3/4 7/8 1 -

Span RatingJ 16 o.c. 200.c. 24 o.c. 48 o.c. 

I Wood ~lruc1ur.1I panel, rontinuou, o,cr r-.o or more ,pan, and face grain perpcndtculJr to ,uppon,. Un,upponcd cdg~ 
\hall be tonguc-and-gromc or blocked c,ccpt "'here 1/4-mch chicl. undcrlayment or 314-inch finish noor i\ u,cd. 
Allowable uniform load ba,ed on dcnccuon ol 1/360 ul ,pan is 12S pound'i per MJUO.re foot. exccpl panel~ with a -,pan 
rating ol 48 o.c. are limi1cd to 65 pmmd, per ,qlrnrc foot 101nl load at 1111,ximum ,p:111. 

2Applicablc to all grade, of \Onded Exterior•t)pc wood "ructural panel. 

GRADE 

2-M-W 

2-M-3 

Table R-607.1.2 

ALLOWABLE SPANS FOR PARTICLEBOARD SUBFLOOR 
AND COMBINED SUBFLOOR-UNDERLAYMENT1.4 

MAXIMUM SPACING OF SUPPORTS (lnches)2.3 
T HICKNESS C:OMlllNATION 

(lnchC\) SUBFLOOR SUBFI.OOR-UNDF.RI.A \'MENT 

1/2 16 -
5/8 20 16 

3/4 24 24 

3/4 20 20 

' All panels are continuous over two or more spans and the tongue-and-groove panels are installed with the 
long d mansion perpendicular to supports. 
Uniform deflection hm,tahon: 1/360 of the span under 100 psi m,n,mum load 
Edges shall have tongue-and-groove Joints or shall be supported with blocking unless 1/4-inch minimum 
thickness undenayment is Installed or finish floor Is 25132-inch wood strip. 

• The allowable grade. panel thickness and support spacings are shown in Table R-607 1.2. The panels may 
be applied parallel or perpendicular to Joists and shall be continuous over two or more spans. If the panels are 
applied perpendicular to the supports. the end joists of the panels shall be offset so that four panel comers 
w,11 not meet. Cutouts for items such as plumbing and electrical shall be oversized to avoid a forced flt. A 1 /2· 
Inch gap must be provided between the panel and concrete and masonry walls. Tongue-and-groove panels 
will have marks ind1cat1ng "this side down." Leave a 1/ 16-inch gap between all panel edges when used as a 
subfloor When used as a combined subfloor-underlayment, leave a 1/16-,nch gap on Type 2-M-3 panels but 
hghtly butt the edges of Type 2-M-W panels. Nall panels no closer than 318 inch from edges. Sand panel 
edges !lat if swelling results from adverse moisture conditions during construction. If the panels are to be 
Installed under nontextile resilient llooring. they shall be covered with t /4-inch-mlnimum-thickness 
undertayment. 
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R-607.2 Installation: Particleboard underlayment shall be installed in accordance with 
the recommendations of the manufacturer. Particleboard subnoor and combination sub
noor-underlayment shall be installed in accordance with Table No. R-607. 1.2 and 
attached to framing in accordance with Table No. R-402.3a. 
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Chapter 7 
ROOF-CEILING CONSTRUCTION 

SECTION R-701-GENERAL 
R-701.1 Application: The provisions of this chapter shall control the 
design and construction of the roof-ceiling system for all buildings. Roofs 
shall be constructed in accordance with Figure No. R-404.9, and nailed in 
accordance with Table No. R-402.3a. The use of materials or methods of 
construction not specified in this chapter accomplishing the purposes 
intended with this code and approved by the building official in 
accordance with this code and approved by the building official in 
accordance with Section R- 108 shall be accepted as complying with this 
code. 
R-701.2 Requirements: Roof-ceilings of wood construction shall be 
designed and constructed in accordance with the NFoPA National Design 
Specification for Wood Construction, the Canadian Dimension lumber 
Data Book, or the Southem Pine Maximum Spans for Joists and Rafters, 
listed in Section S-26.701 and shall be capable of accommodating all 
loads imposed according to Section R-20 I and shall transmit the resulting 
loads to its supporting structural elements. Roofs shall be designed to 
resist both the positive and negative wind forces. Roof rafters with slopes 
7:12 and greater in 110 mph wind zones sized to resist a live load of 25 
psf are adequate to resist the positive wind forces. Roof rafters in lower 
wind zones or with lower slopes designed to resist a live load of 20 psf or 
more are adequate to resist the positive wind forces. Interpolation may be 
done between 20 psf and 30 psf span tables in Appendix B. 

R-701.3 Roof drainage: In areas where expansive or collapsible soils are 
known to exist, all dwellings shall have a controlled method of water 
disposal from roofs that will collect and discharge all roof drainage to the 
ground surface at least 5 feet from foundation walls or to an approved 
drainage system. 

SECTION R-702-DIMENSION LUMBER 
R-702.1 Identification and grade: Load-bearing dimension lumber for 
rafters, trusses and ceiling joists shall conform to applicable standards or 
grading rules and be identified by a grade mark or certificate of inspection 
issued by an approved agency. The grade mark or certificate shall provide 
adequate information to determine Fb, the allowable stress in bending, 
and E, the modulus of elasticity. Approved end jointed lumber may be 
used interchangeably with solid-sawn members of the same species and 
grade. Blocking shall be a minimum of Utility grade lumber. 

The allowable unit stresses for fire-retardant-treated lumber, including 
fastener values, shall be developed from an approved method of 
investigation which considers the effects of anticipated temperature and 
humidity to which the fire-retardant lumber will be subjected, the type of 
treatment and redrying process. The fire-retardant-treated lumber shall be 
graded by an approved agency. 
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R-702.2 Framing details: Rafters shal l be nailed to ceiling joists to form 
a continuous tie between exterior walls where joists are parallel to the 
rafters. Where not parallel, rafters shall be tied with a rafter tie, located as 
near the plate as practical. Rafter ties shall be spaced not more than 4 feet 
on center. Rafters shall be framed to ridge board or to each other with 
gusset plate as a tie. Ridge board sha ll be at least I-inch nominal 
thickness and not less in depth than the cut end of the rafter and opposing 
rafter shall not be offset more than the thickness of the ridge board. At all 
valleys and hips there shall be a valley or hip rafter not less than 2-inch 
nominal thickness and not less in depth than the cut end of the rafter. Hip 
and valley rafters shall be supported at the ridge by a brace to a bearing 
partition or be designed to carry and distribute the specific load at that point. 

Ends of ceiling joists shall be lapped a minimum of 3 inches or butted 
over bearing partitions or beam and toenailed to the bearing member. 
When ceiling joists are used to provide resistance to rafter thrust, lapped 
joists shall be nailed together and butted joists shall be tied together in a 
manner to resist such thrust. 

A l x6 or 2x4 collar beam shall be nailed in the upper third of the roof 
to every third pair of rafters not to exceed 4-feet on centers. Collar beams 
shall be connected to the rafters as specified in Table No. R-402.3a for 
rafter ties. 

R-702.3 Allowable spans: The unsupported spans for rafters and ceiling 
joists shall not exceed the values set forth in Table Nos. 7-A through 7-S 
in Appendix Band Table No. R-702.3. 

When the roof pitch is less than 3 in 12, members supporting rafters 
and ceiling joists, such as ridge beams, hips and valleys, shall be designed 
as beams. 

R-702.4 Bearing: The ends of each rafter or ceiling joist shall have not 
less than l 1/2 inches of bearing on wood or metal and not less than 3 
inches on masonry. 

If the finished ceiling material is installed on the ceiling prior to the 
attachment of the ceiling to the walls, such as in construction at a factory, 
a compression strip of the same thickness as the finish ceiling material 
shall be installed directly above the top plate of bearing walls i_f the 
compressive strength of the finish ceiling material is less than the loads it 
will be required to withstand. The compression strip shall cover the entire 
length of such top plate and shall be at least one-half the width of the top 
plate. It shall be of material capable of transmitting the loads transferred 
through it. 
R-702.S Cutting and notching: Notching at the ends of the rafter or 
ceiling joists shall not exceed one-fourth the depth. Notches in the top or 
bottom of the joists shall not exceed one-sixth the depth and shall not be 
located in the middle one-third of the span, except that a notch not 
exceeding one-third of the depth is permitted in the top of the rafter or 
ceiling joist not further from the face of the support than the depth of the 
member. The tension side of lumber 4 inches wide or greater shall not be 
notched except at the ends of the members. Cantilevered portions less 
than 4 inches wide shall not be notched unless the reduced section 
properties and lumber defects are considered in the design. 
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Table No. R-702.3 
ALLOWABLE RAFTER SPAN BASED ON SIZE OF ROOF 

PURLIN (SHOWN IN FIGURE NO. R-702.3) 

MAXIMUM ALLOWABLE RAFTER SPAN 1 

SIZE OF 
30 Lbs. P~r Sq. Ft. ROOF PURLIN 40 Lbs. Per Sq. Ft. 

BRACED AT 4'0.C. L.L. & D.L. L.L. & D.L. 

2'x 4' 5' -0' 3' -6' 
2' X 6' 11' - 6' 8' -6' 

. . 
R-702.6 Bored holes: Holes bored m rafters or ceiling Joists shall not be 
within 2 inches of the top and bottom and their diameter shall not exceed 
one-third the depth of the member. 
R-702.7 Lateral support and bridging: Rafters and ceiling joists shall 
be provided with lateral support at points of bearing to prevent rotation. 

Rafters and ceiling joists having a depth-to-thickness ratio exceeding 6 
to 1 based on nominal dimensions shall be supported laterally by solid 
blocking, diagonal bridging (wood or metal) or a I-inch by 3-inch bridging 
nailed to the rafter or ceiling joist at intervals not exceeding 10 feet. 

Notes: 

Figure No. R-702.3 
FRAMING DETAILS 

RAFnASNN 
t· IIIOOE IIOAIIO 

... 
(

.:ii 

FOUNDATION PLATE 

Ct!NJNQ JOltT 
IHTdUNot. 
7-A THIIU7-0 
c~•> 

SUBFLOOA 

. 'GIRDER 

1Where ceiling joist run perpendicular to the rafters, rafter ties shall be nailed to the rafters near 
the plate line spaced not more than 4 feet o.c. 

2This figure is for illustration purposes only and written text shall apply. 
3Braces over 5 feet in length shall be laterally supported. 
1 Maximum rafter span is maximum distance between exterior or interior wall support and purlin, 

between ridge member and purlin or between purflns. 
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R-702.8 Headers: Roof-ceil ing framing around ope nings shall be 
provided with headers. The allowable spans for headers in bearing walls shall 
not exceed the values set forth in Table Nos. R-402.6a through R-402.6f. 

R-702.9 Trusses: Wood trusses shall be designed in accordance with 
approved engineering practice. Truss components may be joined by nails, 
glue, timber connectors or other approved fastening devices. The design of 
metal plate connected wood trusses shall comply with TPJ QST, TPI PCT 
and TPI "Design Specification for Metal Plate Connected Wood Trusses" 
listed in Section S-26.702. Trusses shall be braced according to their 
appropriate engineered des ign. In the absence of speci fie bracing 
requirements, trusses shall be braced in accordance with TPI HIB listed in 
Section S-26.702. Truss members shall not be cul or altered unless so designed. 

R-702.10 Roof Tie-Down: Roof rafters and trusses shall be attached to 
the wall in accordance with the requirements of Table No. R-702.10 in 
addition to the nailing requirements in Table No. R-402.3a. For trusses, the 
nailing requirements from Table No. R-402.3a shall include the nailing 
requirements for both rafters and ceiling joist. As an alternate to the 
anchorage requirements of Tables R-402.3a and R-702.10, the anchorage 
for roof members may be based on a des igned connection taking into 
account all horizontal and vertical forces. Forces for alternate anchorage 
design may result from wind uplift; wind lateral on roof; wind lateral on 
walls to be transferred to a ceiling/roof diaphragm; diaphragm shear to be 
transferred to shear walls; roof/ceiling diaphragm chord forces to be 
transferred to the top plate of the wall; roof/ceiling live loads; and other 
loads depending on the specific build ing design. If roof members align 
with the studs, the connection may be made from the roof member directly 
to the studs. If the conection is from the roof member to the top plate and 
then from the top plate to the stud, a double top plate is required and both 
connections must meet the requirements of Table No. R-702.10. Where 
ceiling joist are not parallel with and connect to the roof members, the 
anchorage requirements for each roof member shall be increased by 110 
pounds. Gable and hip ends of roofs shal l be anchored in accordance with 
this section. 

Basic Wind 
Velocity 
(MPH) 

70 
80 
90 
100 
110 

Table No. R-702.10 1, 2 

ROOF TIE DOWN REQUIREMENTS 
Maximum Roof Slopes Anchorage along 
Structure Exterior Wall 

All Widths All Slopes Table No. R-402.3a 
All Widths All Slopes Table No. R-402.3a 
36 feet 2: 12 10 12: 12 345 lb/ft 
36 feet 2: 12 10 12:12 475 lb/ft 
36 feet 2:12 to 12:12 6 l5b/ft 

1. Alternate to the requirements of this table or roof not covered by this table, 
shall be designed in accordance with the North Carolina State Building Code, 
Volume I-General Construction or SSTD- 10, "Standard For Hurricane 
Resistant Residential Construction" . 

108 

2. See Section C-2705.5 for material requirements in Coastal High Hazard 
Areas and Ocean Hazard Areas . 
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SECTION R-703-WOOD STRUCTURAL PANELS 
R-703.1 Identification and grade: Wood structural panels shall confonn 
to DOC PSJ , DOC PS2or APA PRP-108 listed in Section S-26.703, and be 
identified by grade mark or certificate of inspection issued by an approved 
agency. Wood structural panels shall comply with the grades specified in 
Table No. R-606. la. 

All wood structural panels, when designed to be exposed in outdoor 
applications, shall be an exterior type. Wood structural panel roof 
sheathing exposed to the underside may be of interior type bonded with 
exterior glue, identified as Exposure 1. 

The a llowable unit stresses fo r fire-retardant-treated plywood, 
including fastener values, shall be developed from an approved method 
of investigation which considers the effects of anticipated temperature 
and humidity to which the fire-retardant plywood will be subjected, the 
type of treatment and redrying process. The fire-retardant-treated plywood 
shall be graded by an approved agency. 
R-703.2 Allowable spans: The maximum allowable spans for wood 
structural panels roof sheathing shall not exceed the values set forth in 
Table No. R-606. l a. 
R-703.3 Installation: Wood structural panels roof sheathing shall be 
installed with joints staggered or nonstaggered, in accordance with APA 
E30 listed in Section S-26.703 and Table No. R-606. la .. 

SECTION R-704-PARTICLEBOARD 
R-704.1 Identification and grade: Particleboard roof sheathing shall 
conform to Type 2-M-W as set forth in ANSI A208. l listed in Section 
S-26.704 and shall be so identified by a grade mark or certificate of 
inspection issued by an approved agency. 
R-704.2 Allowab le spans: The a llowable load s and spans for 
pa rticleboard roof sheathing shall not exceed the values set for th 
in Table No. R-704.2. 

Table No. R-704.2 
ALLOWABLE LOADS FOR PARTICLEBOARD 

ROOF SHEATHING1. 2, 4 

GRADE THICKNESS MAXIMUM ON- LIVE LOAD 
(Lbs. Per Sq. Ft.) 

2-M-W 

(lnches) CENTER SPACING 

3/83 
7/16 
7/163 

1/2 
1/2 

16 
16 
24 
16 
24 

45 
105 
30 
110 
40 

TOTAL LOAD 
(Lbs. Per 
Sq. Ft.) 

65 
105 
40 
150 
55 

1 Panels are continuous over two or more spans. 
2uniform load deflection limitations: 1/ 180 of the span under live load plus dead load and 1/240 of 

the span under live load only. 
3Edges shall be tongue and groove or supported with blocking or edge clips. 
•Toe panels may be applied parallel or perpendicular to the span of the rafters or joists and shall 

be continuous over two or more spans. If the panels are applied perpendicular to roof sup
ports, the end joints of the panels shall be offset so that four panel corners will not meet. 
Cutouts for items such as plumbing and electrical shall be oversized to avoid a forced fit. A 
1/2-inch gap must be provided between the panel and concrete and masonry walls. Leave a 
1/16-inch gap between panels and nail no closer than 3/8 inch from panel edge. 
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R-704.3 Installation: Particleboard roof sheathing shall be installed in 
accordance with Table No. R-704.2. 

SECTION R-705- METAL 
R-705.1 Steel elements: Steel structural elements in roof-ceiling construc
tion may be either hot-rolled structural steel shapes or members cold 
formed to shape from steel strip or plate or a fabricated combination there
of. Members shall be straight and free of any defects which would signifi
cantly affect their structural performance. Steel structural members in roof
ceiling construction shall be designed in accordance with the AISC 
"Specification for the Design", "Fabrication and Erection of Structural 
Steel for Buildings" listed in Section S-26.705. 

R-705.2 Aluminum elements: Aluminum structural elements in roof-ceil
ing systems shall be constructed of materials and designed in accordance 
with AA SAS30 listed in Section S-26. 705. 

SECTION R-706- CEILING FINISHES 
Ceilings shall be installed in accordance with the requirements in 

Chapter 5. 

SECTION R-707 -ATTIC VENTILATION 
Enclosed attics and enclosed rafter spaces formed where ceilings are 

applied directly to the underside of roof rafters shall have cross ventilation 
for each separate space by ventilating openings protected against the 
entrance of rain or snow. Ventilating openings shall be provided with cor
rosion resistant wire mesh, or equivalent, with the least dimension being 
1/8 inch. 

Exception: turbine ventilators 
The net free ventilating area shall be not less than 1 to 150 of the area of 

the space ventilated except that the area may be 1 to 300, provided at least 
50 percent of the required ventilating area is provided by ventilators located 
in the upper portion of the space to be ventilated at least 3 feet above eave 
or cornice vents with the balance of the required ventilation provided by 
eave or cornice vents. The net free cross-ventilation area may be not Jess 
than l to 300 of the area of the space ventilated when the vapor barrier hav
ing a transmission rate not exceeding I perm is installed on the warm side 
of the ceiling. 

Cathedral ceilings shall have a I inch minimum clearance between the 
bottom of the roof deck and the insulation. 

SECTION R-708-ATTIC ACCESS 
An accessible attic access framed opening not less than 21 inches by 30 

inches shall be provided to any attic area having a clear height of over 30 
inches. See M-1101.1.4 for equipment access. 

Exception: Concealed areas not located over the main structure includ
ing porches, kneewalls less than 5 feet in height, dormers, bay windows, 
etc. are not required to have access. 
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Chapter 8 
ROOF COVERINGS 

SECTION R-801 - GENERAL 
R-801.1 Application: The provisions of this chapter shall control lhe 
design and construction of roof coverings for all buildings. The use of 
materials or methods nol specified in this chapter accomplishing 1hc 
purposes intended by this code and approved by the building official in 
accordance with Section R-108 shall be accepted as complying with this 
code. 

R-801.2 Requirements : The roof covering shall be capable of 
accommodating the loads indicated in Section R-201 and provide a barrier 
against lhe weather lo prolecl its supporting clements and the structure 
beneath. Fasteners shall be in accordance with Table Nos. R-803.4 and R-
808.2a. Not more than one extra roof covering may be installed over lhc 
original roof. 

R-801.3 Roofing covering ma teria ls: Roofs shall be covered with 
materials as set forth in Sections R-803 through R-809. Roof covering 
materials shall conform to ASTM A239, A36 l , B 134, B209, B2 11. B250. 
C406, and D3 12; the CSSB "Grading Rules for Wood Shakes and 
Singles" listed in Section S-26.80 I. Classified roofing shall conform to 
UL 790 Ii sled in Section S-26.80 I and shall be installed in areas 
designated by law as requiring their use or when the edge of the roof is 
less lhan 6 feet from a properly line or less than 12 feel between 
buildings. The roofing materials scl forth in Sections R-80-l through R-
807 and concrete slabs may be accepted as Class A roofing. 

SECTION R-802-DECK PREPARATION 
Roofing shall be applied only when the supporting roof cons1ruc1ion 

is clean and dry. 

When a ~ingle ply of underlaymem is required, il shall be laid parnllcl 
to the caves with a 2-inch top lap and 4-inch end lap nai led suffic iently to 
hold in place. 

When 1wo layers of underlayment arc required, they shall be laid 
shingle fashion parallel to the eaves with 19-inch lop lap and 12-inch end 
lap, with end laps located at least 6 feet from end laps in the preceding 
course, and blind nailed sufficiently to hold in place. 

SECTION R-803 - ASPHALT SHINGLES 
R-803.1 General: Asphalt shingles shall be app lied only 10 solidly 
sheathed roo fs. Aspha l1 shing les shall be applied according to 
manufacturer's printed instructions and lhis code. 
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R-803.2 Slopes of 4 inches in 12 inches or greater: Asphalt shingle 
roofs shall have an underlayment of 1101 less than one ply of No. 15 felt, 
applied as required in Section R-802 and Table No. R-803.4. 

R-803.3 Slopes less than 4 inches in 12 inches but not less than 2 
inches in 12 inches: Nominally double-coverage asphalt shingles may be 
installed on slopes as low as 2 inches in 12 inches, provided the shingles 
are approved self-sealing shingles or are hand sealed and are installed 
with an underlayment consisting of two layers of No. 15 felt, applied as 
required in Section R-802 and Table No. R-803.4. In areas where the 
January average daily temperature is 25° F. or less. or where there is a 
possibi li ty of ice forming along the eaves and causing a backup of water. 
the two layers of fe lt shall be ceme nted together in addi tion 10 the 
required nailing, from the caves up the roof 10 overlie a point 24 inches 
inside the interior wall line of the building. 

Asphalt shingles shall not be used on roofs with slopes less than 2 
inches in 12 inches. 

R-803.4 Fasteners : Asphalt shingles shall be fastened according to 
manufacturer's printed instructions and Table No. R-803.4. 

R-803.5 Valley flashing: Roof valleys shall be !lashed by one of the 
methods described below or according 10 manufacturer·s printed 
instructions. 

* Open roof valleys may be provided of not less than No. 28 gauge 
corrosion-resistalll sheet metal and shall extend at least 8 inches from the 
center line each way. Sections of !lashing shall be jointed 10 provide an 
adequate water lock. 

Woven or closed valleys may be constructed by centering 36-inch
widc roll roofing material not less than No. 50 in the valley over the 
underlayment. 

Roof valley !lashing may be of laced composition shingles. applied in 
an approved manner, wi th an underlay of not less than 30-pound fel t 
extending 10 inches from the center li ne each way, or shall be of two 
layers of 90-pound mineral-surfaced cap sheet cemented together with the 
bollom layer 1101 less than 12 inches wide laid face down and the top layer 
not less than 24 inches wide laid face up. 

R-803.6 Wall flashing: Flashing against vert ical sidewall shall be by the 
step-flashing method according 10 asphalt shingle manufacturer's printed 
instructions. 

R-803.7 Other flashing: Flashings against vertical front wall, as well as 
soil s tack, vent pipe and chimney !lashing, shall be applied according to 
asphalt shingle manufacturer's primed instructions. 

R-803.8 Hips and ridges: Hip and ridge shingles shall be fastened 
accordi ng 10 manufaclllrcr's printed instructions and Table No. R-803.4. 
Hip and ridge weather exposure shall not exceed that permincd for the 
field of the roof. 
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Table No. R-803.4 
ASPHALT SHINGLE APPLICATION 

NOT PERMITTED BELOW 2:12 
ROOF SLOPE 2:12 to ltH than 4:12 4:12 ■nd over -DECK REQUIREMENT Asphalt shingles shall be fastened to solidly sheathed roofs. 

Shca1hin2 shall conform 10 Table Nos. R-606. 1 a & R-704.2. 

UNOERLAYMENT Asphalt s1rip shingles may One layer nonperfora1ed 
Tcmpcralc climate be installed on slopes as low Type 15 felt lapped 2 inches 

as 2 inche, in 12 inches. horizontally and 4 inches 
provided 1he shingles arc ap- venically 10 shed water. 
proved self-sealing or are 
hand-scaled and are in-
stalled wi1h an underlay-
menl consisting of 1wo 
laye rs of no nperforaled 
Type 15 fe ll applied shingle 
fa,hion. S1aning wi1h an I 8-
inch-wide shccl and a 36-
inch-wide sheel over ii al 1he 
eaves. each subsequent 
,hcet ,hall be lapped 19 
inches horizon1allv. 

Severe climate: Sam e a!'I for temperate Same as for tempe ra te 
In areas subject 10 climate. and additionally 1he climate. except that one 
wind-driven .;;now or two layers ,hull be solid cc- layer No. 40 coated roofing 
roof ice buildup. mentcd 1o~e1her with ap- ur coated glass base sheet 

proved cementing material ,hall be applied from the 
hctwccn the ploc< extending caves 10 a line 12 inches in-
Imm the cave up the roof 10 <idc the exterior wall line 
a lone 24 onchc, inside the wi th a ll laps cemented 
ex terior wall line of the llll,!Clher. 
buildin~. 

ATTACHMENT Cnrrn,ion-re\l, tant naol,. minimum 12-gauge ¾-inch head. 
Type of fasteners or approved corrosion-re,istant staples. minimum 16-gauge 

11/o~-inch crown width. 

Fa,icners ,hall be long enough to pcne1ra1e in10 lhe sheath-
ing % inch or through 1hc thickness of the sheathing, 
whichever b ks.<. 

No. or futcncrs 1 4 per .,6-40-inch ,trip 
2 oer 9- 1 R-inch shingle 

Exposure 
Field of roof Per manufacturers in,truction.s included with packages of 

,hinglcs. 
Hips and ridge< Hip and ridge weather exposures shall not exceed those 

ocrrnilled for the field of the roor. 

Method Per manufacturer's in.<tructions included with packages of 
shin2les. 

FLASHINGS 
Valleys Per Section R-803.5 
Other 0ashin.1ts Per Sections R-803.6 and R-803.7 

1 Figures shown arc for nonnal apphcauon. For 'ip«ial condilion1; such a.; man.;ard application and where 
roofs arc in special wind region~. ~hingles shall be anached per rnanufac1urcr's ins1ruc1ions. 
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SECTION R-804 - SLATE SHINGLES 
R-804.1 General: Slate shingles shall be applied in an approved manner 
and securely fastened with corrosion-resis tant nails or corrosion-resistant 
nails and wire. 

R-804.2 Underlayment: Slate shingle roofs shall have an unde rlayment 
of not less than two layers of No. 15 fe lt or one layer of No. 30 felt. 
applied as required in Section R-802. Nails for shingle tiles shall be not 
less than No. 14 gauge copper or No. · 14 gauge corrosion-resistant metal 
and shall be long enough to penetrate into the sheathing 3/4 inch or 
through the thickness of the sheat~ing, whichever is less. 

R-804.3 Valleys: Roof valley flashing shall be provided of not less than 
* No. 28 gauge corrosion-resistant sheet metal and shall extend at least I I 

inches from the center line each way and shall have a splash diverter rib 
not less than I inch high at the flow line formed as part of the flashing. 
Sections of flashing shall have an end lap of not less than 6 inches and be 
provided with an adequate water lock. 

SECTION R-805- METAL 
R-805.1 General: Flat sheets or shingles shall be appl ied only to solid 
sheathed roofs. Metal roofing shall be applied in an approved manner. 

R-805.2 Slope: Meta l shingles shall not be installed on a roof having a 
slope less than 3 inches in 12 inches unless approved by the building 
official. 

R-805.3 Underlayment: Metal shingles shall be app lied ove r a n 
underlayment of not less than No. 30 felt, applied as required in Section 
R-802. 

SECTION R-806 - TILE, CLAY OR CONCRETE SHINGLES 
R-806.1 Attachment: All roof tile sha ll be securely faste ned with 
corrosion-resistant nails or corrosion-resistant nails and wire, or other 
approved means. 

R-806.2 Roof slope: Tile shall not be installed on a roof having a slope 
of less than 3 inches in 12 inches unless approved by the building official. 

Tile with projection anchor lugs at the bottom of the tile shall be held 
in position by means of I-inch by 2-inch wood s tripping, treated to resis t 
moisture deterioration, nailed to the roof sheathing over the underlayment 
or other approved means. 

R-806.3 Underlayment: T ile roofs shall have an underlayment of not 
less than two layers of No. I 5 felt or one layer of No. 30 felt, applied as 
required in Section R-802. 

Nail ing and valley flashing shall be the same as required for slate 
shingles. 
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SECTION R-807 - BUil T-UP ROOFING 

R-807.1 Decking: Built-up roofing shall be applied only to solid surface 
roof decks. 

R-807.2 Underlayment: An underlayment of one layer sheathing paper 
is required under built-up roofi ng assemblies when the roof deck is 
cons truc ted of sheathing boards. Underlayment is to be applied as 
specified in Section R-802. 

R-807.3 Base ply: On nailable decks, a base ply is to be fastened to the 
deck in accordance with manufacturer's published specifications and 
Table No. R-803.4. 

On nonnailable decks. poured-in-place concrete or precast concrete, a 
base ply required by manufacturer's specification shall be cemented or 
spot mopped to a primed deck as required by the type of deck material, 
using not less than 20 pounds per square of hot asphalt for solid mopping, 
or not less than 10 pounds per square for spot mopping, or not less than I 
1/2 gallons per square of cold bituminous compound, or 25 pounds per 
square of coal-tar pitch, in accordance with manufacturer's published 
specifications. If a base ply is not used, a minimum of three roofing plies 
applied shingle fashion shall be solidly cemented to the primed deck and 
cemented together, using no less cementing material than that specified 
for a solidly cemented base ply. 

On insulated decks, a vapor retarder shall be installed between the 
deck and the insulation where the average January temperature is below 
45°F. or where excessive moisture conditions are anticipated within the 
building. Insulation shall be of a rigid type suitable for application of a 
roof covering. The insulation must be properly attached using Type II or 
Type m asphalt or mechanical fasteners in accordance with ASTM D312 
l isted in Secti on S-26.807 and installed in accordance with the 
manufacturer's published ply specifications. The insulation may be taped 
if required. A base ply requi red by manufacturer's specification shall be 
solidly cemented to the insulation, using no less cementing material than 
that specified for a solidly cemented base ply to a primed nonnailable 
deck. If a base ply is not used, a minimum of three roofing plies applied 
shingle fashion shall be solidly cemented to the insulation and cemented 
together, using no less cementing material than that specified for a solidly 
cemented base ply. 
R-807.4 Membrane over base ply: A minimum of two successive layers 
of roofing plies shall be solidly cemented shingle fashion to the base ply, 
us ing no less cementing material than that specified for a so lidly 
cemented base ply. 
R-807.5 Surfacing: The built-up roofing assembly shall be surfaced by 
one of the methods described below. 

Mineral aggregate surfaced roofs shall be surfaced with not less than 
60 pounds of hot asphalt or 75 pounds of coal-tar pitch in which is 
embedded not less than 400 pounds of gravel or 300 pounds of crushed 
slag per roofing square. 

Mineral-surfaced cap sheets shall be cemented to the roofing plies 
using no less cementing material than specified for between the plies. 
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SECTION R-808 - WOOD SHINGLES 

R-808.1 Sheathing requirements: Wood shingles may be applied to 
roofs with solid or spaced sheathing. Spaced sheathing shall be not less 
than I" x 4" nominal dimensions and shall be spaced on center a distance 
equal to the weather exposure set forth in Table R-808.2b. 

R-808.2 Installation: Wood shingles shall be applied in accordance with 
the CSSB "Grading Rules for Wood Shakes and Singles" listed in Section 
S-26.808. Shingles shall be laid wi th a side lap of not less than I 1/2 
inches. Joints in adjacent courses shall he offset a minimum of I 1/2 
inches and no two joints in alternate shall be in direct alignment. Spacing 
between shingles shall be not less than 1/4 inch nor more than 3/8 inch. 
Wood shingles shall be fastened to the sheathing in accordance with Table 
No. R-808.2a. 

Shingles shall not be installed on a roof having a slope less than 3 
inches in 12 inches. On roofs having slopes of 3 inches in 12 inches to 
less than 4 inches in 12 inches, shingles shall be installed with reduced 
exposures or they shall be installed over an underlayment of not less than 
one ply of No. 15 felt, applied as required in Section R-802. 

Roof valley flashing shall not be less than No. 28 gauge corrosion
resistant sheet metal and shall extend 10 inches from the center line each 
way for roofs having slopes less than 12 inches in 12 inches and greater. 
Sections of flashing shall have an end lap of not less than 4 inches. 

Weather exposures shall not exceed those set forth in Table No. R-
808.2b. Hip and ridge weather exposures shall not exceed those permitted 
for the field of the roof. Wood shingle hip and ridge units shall conform to 
CSSB "Grading Rules for Shingle Hip and Ridge based on the Standards 
of the Cedar Shake and Shingle Bureau" listed in Section S-26.808. Nails 
used to fasten hip and ridge units shall be longer than those used in the 
field of the roof in order to penetrate the sheathing 3/4-inch minimum. 

Each bundle of shingles shall be identified by a label of an approved 
grading or inspection bureau or agency. 
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Table No. R-808.2a 
WOOD SHINGLE OR SHAKE APPLICATION 

WOOD SHINGLES WOOD SHAKES 

ROOF SLOPE Nol Perrrntted below 3:12 Not Perrnitled below 4:121 
See Table No. R-808.2b See Table No. R-808.2b 

DECK REQUIREMENT Wood shi111.!lc'J. ,hnll be aoolicd to Wood shakes \hall be aoolicd to 
rcK1r lu,•ing solid or ,paced roofha,·ing 'IOI id or spaced 

,heathmg in accordunce with sheathing in accordance with 
Section R-808.I S,-cuon R-808.I 

UNDERLAYMENT No R"'-quircment, One I R-inch-widc mlcrlttyment 
Temperate climate ofType 30 frlt ,hmgled bet\\ cen 

c.uch cour-.c in ,uch .1 manner 
1hlil 110 felt i, cxpo,cd to 1hc 

wcn1her bclO\\ the shale bun, 

Se,·cre climate: 
Two la)'C"' of nonperforatcd Type 15 Shonth,ng ,hall he ,olid and 

In area, ,ubject 10 

wiml-drivcn ~now or foll applied ,hinglc f:tsh1on i<>h nll be the ,h:1ke"' ,hall hi! applied 

roof ice buildup. 
in:-.rnlled and ,olid cemented together over a layer or nonpcrforatcd 
wi th approved cementing material Type 15 felt applied shingle 
bet"'cen the plies extending from the fa, hion. Two luycr, of 
eave, up the roof to a line 36 inche, nonpcrforatcd Type 15 felt 
inside the exterior wall line of the uppllcd ,hinglc fa,hion ,hall 
building. 1)1' in~tallcd and ,olid ccmcn1cd 

1ogc1hcr wilh approved 
ccmentins material between 
1hc phc, extending lrom the 
em c up the root 10 n tine J6 
inches in\ ide the cith:rior wall 
line of the building. 

ATTACHMENT Com1,1011-l'\.~i,t3nt nail,. minimum Corro\ion-re,i,tunt 03ih. 

Type of F:Ncncr-. No. 14 112.-~nugc. 7/32-inch head. or nummum No. 13-guuge 7/32 
corrosion rc\1,1:rnt ,t;,1pk, when inch head. or comhion-
appn>\'ed hy 1hc building, ol tlcial,. rc,i,u.mt staple,. when 

approved by the building 
otlicial. 

Fa,h!rh:r, ,hull be long enough 1u pc:nctr.11c mtu 1hc ,hctllhing 3/4 inch or 
through the thickne:-.:-. ol thl! '\hemhing, wluchcvcr i, le!',,, 

No. of fa,tencr,. 2 per ,hinglc 2 per ,hale 

F..xpo,urc 
Field ol nx,f Weather cxp<hure, ,hall not e~cecd 1ho...c -.c.1 fonh m Table No. R- 808.2b. 
Hip, ;111d ridic:-. Hip ;.md ridge weather C:<fkhun.!, ,hall rlot c>.ct!cd tho-.c permitted for 

the lidd ol !he roof. 

Ccontinucd) 
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Table No. R-808.2a (Continued) 

WOOD SHINGLES WOOD SHAKES 
ROOF SLOPE Nol Permitted below 3: 12 Not Permitted below 4:121 

See Table No. R-808.2b See Table No. R·808.2b 

Method Shingle.< shall be lnid with " side lap of Shakes shall be laid wnh a ,ide 
not Jee., than I 1/2 inches between lap of nm less 1han I 1/2 inches 
Joints in ildjacenl coun .. c,, and nnt in between joints in adjacent 
direct alignmcn1 in ,1hema1c cours~. course,. Spacing between 
Spacing bc1wcen o;hinglc, ~hall be <hakes shall not be le" than 1/8 
approximmcl)· 114 inch. Each ,hingle inch nor more 1han 5/8 inch 
,hnll be fo~tencd with two nuil, only. exccpl for prcscrvativc•lreated 
positioned approximately 3/4 inch wood ,hakes which ,hall hove a 
from each edge and approximu1cly 1 ,pncing 1101 less than 1/4 inch 
inch above lhc cxpo'iurc l ine. S1.ancr nor more than 3/8 inch. 
cour.c al 1hc ea,1c~ ,hall be doubled. Shnke, shall be fastened to lhe 

sheathing with two nail\ only. 
po,i,ioned appm~imn1cly I inch 
from each edge and 
approx imately 2 inchci. above 

4:12' Sc-c Table No. R-80k.2b 
1he cxpo,ure line. The t;tarter 
cour,c al the eo-.·c, -c:;hall be 
doubled. The bouom or lirs1 

Sec Tobie No. R-808.2b layer may be either shukcs or 
,hinglc,. I 5•inch or 18- inch 
'1-hoke~ may be usctl for 1hc 
,rnrter course at the cave, and 
final cour,c :u the ridge. 

FLASHINGS 
Valley, Per Sec1ion, R-808.2 and R-809.2 
O1her flt1'hing., Per ac,:cpted practice 

1 When appm-.·ed by the building orticinl, \\iood ,hake-. tnh)' be in\lallcd on a ,lope: of not le" than 3 
inch<.-... 1n 12 inche, when an undcrlaymcnt of not le,, thun nonperfor.ucd T)pc 15 felt i, in'itulled. 
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Table No. R-808.2b 
WOOD SHINGLE AND SHAKE MAXIMUM RECOMMENDED 

WEATHER EXPOSURES 

3" LESS THAN 4" IN 12' 

GRADE LENGTH 4" IN 12" AND STEEPER 
llnchesl llnchesl 

WOOD SHINGLES 

No. 1 16 inch 3 3/4 5 
No. 21 16 inch 3 1/2 4 
No. 31 16 inch 3 3 112 
No 1 18 inch 4 1/4 5 112 
No. 21 18 Inch 4 4 112 

No. 31 18 inch 3112 4 
No. 1 24 Inch 5 3/4 71/2 
No. 2 1 24 Inch 5 1/2 6 1/2 
No. 31 24 inch 5 5 1/2 

WOOD SHAKES2 

No. 1 18 Inch Per R-809.2 7 112 
No. 2 18 lnch3 Per R-809.2 5 112 
No. 1 24 Inch Per R-809.2 10 
No. 2 24 Inch' Per R-809.2 7 112 

1To be used only when specifically permitled by 1he building official. 
2Exposure of 24-inch by 3/8-inch resawn handspilt shakes shall not exceed 7 112 inches 

regardless of the roof slope. 
' No. 2 grade wood shakes pertain to Taper•Sawn shakes only. 
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SECTION R-809 - WOOD SHAKES 
R-809.1 Sheathing requirements: Wood shakes and prcservatively 
treated wood shakes shall be applied 10 roof's with solid or spaced 
sheathing. Spaced sheathing boards shall be not less than I-inch by 4-inch 
nominal siLe for ~hakes installed at 7 1/2-inch exposures and shall be 
spaced on centers a distance equal 10 the weather exposure set forth in 
Table R-808.2b. For 2-1 inch shakes used at IO inch exposure. the spaced 
sheathing shall be either I inch x 4 inch nominal dimension boards spaced 
on centers a distance equal to the weather exposure with an additional 
I-inch X 4-inch nominal dimension boards spaced 011 centers a distance 
equal to the weather exposure with an addi tional I-inch X 4-inch board 
placed between these boards, or I-inch X 6- inch nominal dimension 
boards spaced on centers a distance equal to the weather exposure. In 
snow areas. sheathing shall be solid and the shakes shall be applied 
over an underlaymcnt or not less than No. 15 felt, applied as requi red 
in Section R-802. 

R-809.2 Installation: Wood shakes and prcservatively treated wood 
shakes shall be applied in accordance with CSSB "Grading Rules for 
Wood Shakes and Shingles" li sted in Sect ion S-26.810. Prcservatively 
treated wood shakes shall conform to CSSB "Wood Shakes (Preservative 
Treated) based on Grading and Packing Rules for treated Southern Pinc 
T aper-Sawn Shakes of the Cedar Shake and Shingle Bureau" listed in 
Section S-26.810. 

Wood shakes shall be fastened to the sheathing in accordance with 
Table No. R-808.2a. 

The starter course at the eaves shall be doubled and the bollom layer 
shall be either 15-, 18- or 24-inch wood shakes or wood shingles. Fifteen
inch or 18-inch wood shakes may be used for the final course at the ridge. 

Shakes shall be interlaid with not less than 18-inch-wide s1rips of not 
less than No. 30 fell shingled between each course in such a manner that 
no fe lt is exposed to the weather by positioning the lower edge of each 
felt strip above the bull end of the ~hake it covers a distance equal to twice 
the weather exposure. 

Shakes shall 1101 be installed on a roof having a s lope less than 4 
inches in 12 inches unless they arc installed over an undcrlayment of 1101 

less than No. 30 felt. applied as required in Section R-802. 

Roof valley nashing shall be provided of not less than No. 28 gauge 
galvanized corrosion-rcsis1ant sheet meta l and shall extend at least 11 
inches from the center line each way. Sections of flashing shall have an 
end lap of not less than -I inches. 

Weather exposures ~hall 1101 exceed those set forth in Table No. R-
808.2b. Hip and ridge weather exposures shall not exceed those permi11ed 
for 1he field o f the roof. Wood shake hip and ridge units shall conform lo 
CSSB '•Grading Rules for Shake Hip and Ridge based on the S1andards of 
the Cedar Shake and Shingle Bureau"' listed in Section S-26.810. Nails 
used 10 fasten hip and ridge units shall be longer than those used in the 
tield of' the roof in order to penetrate the sheathing 3/4 inch minimum. 

Each bundle or shakes shall be idc111ilied by a label or an approved 
grading o r inspection bureau or agency. 
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Chapter 9 
CHIMNEYS AND FIREPLACES 

SECTION R-901-MASONRY CHIMNEYS 
R-901.1 Support: Masonry chimneys shall be designed, a ncho red, 
supported and reinforced as requ ired in this chapter and the applicable 
provisions o f Chapters 2, 3 and 4. C himneys shall be structurally sound, 
durable, smoke-tight and capable of conveying llue gases to the exterio r 
safely. 

Masonry c himneys shall be s upported o n foundations of solid 
masonry or concrete at least 12 inches thick and at least 12 inches beyond 
each side of the ex terior dimensions of the c himney. Footings shall be 
founded on natural undisturbed earth below frost linc. In areas not subject 
lo freezing. bottom of footings shall be located a minimum of 12 inches 
below finished grade. 

R-901.2 Corbeling: Masonry chimneys shall not be corbeled more than 
6 inches from a wall or foundation. nor shall a c himney be corbeled from 
a wall o r foundation which is less than 12 inches in thickness unless it 
projects equally on each s ide o f the wall . except that on the second story 
of a two-story dwelling, corbeling of chimneys on the exte rio r of Lhe 
e nclosing walls may equal the wall thickness. The projection of a single 
course shall not exceed one-half the unit height or one-third of the unit 
bed depth, whichever is less. 

R-901.3 Changes in dimension: The c himney wall o r c himney lluc 
lin ing shall not change in size or shape within 6 inches above or below 
where the chimney passes through lloor components, ceiling components 
or roof components. The chimney shall be as vertical as possible with a 
maximum slope no greater than 30 degrees from vertical for the entire 
height of the chimney. All mitered joints shall be visible from either the 
top or bottom side of the chimney. 

R-901.4 Additional load: Chimneys shall not support loads other than 
their own weight unless they are designed and constructed 10 support the 
additional load. Ends of wood girders may be supported on a corbeled 
shelf of a chimney. 

R-901.S Termination: Chimneys shall extend at least 2 feet higher than 
any portion of the bui lding within IO feet. but shal l not be less than 2 feet 
above the point where the chimney passes through the roof. 

Cap chimneys with brick, concrete. s tone, tcrra cotta, or other non
combust ible weather proof material. Spark arrestors shall be required on 
all c himneys where non-fire rated wood shingles or shakes arc used as 
roof coverings. Such arrestors shall be constructed of 1/2 inch wire mesh. 

R-901.6 Wall thickness: Masonry chimney walls shall be constructed of 
solid masonry units with not less than 4 inches nominal thickness. 

R-901.7 Flue lining (material): Masonry chimneys shall be lined with 
firec lay lluc line rs no t less than 5/8 inch in thickness or with. other 
approved line r o f material that will resist, without c racking or softening, a 
te mperature o f I .800°F. 
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R-901.8 Flue Linings 

R-901.8.1 Flue lining (installation): Flue liners shall e xtend from a 
point 1101 less than 8 inches be low the lowest inle t o r, in the case of 
fireplaces, from the top of the smoke c hamber, the entire height of the 
chimney. Fircclay flue liners shall be laid with tight mortar joints le ft 
5moo1h on the inside. When soot pocket e xte nds more than 12 inches 
be low the thimble, ash dumps shall be provided. If a change in direction b 
necessary, lining joints shall be made tight 1101 only by mortaring but also 
by mitering o r cutting equally the end of each adjoining section. The 
chimney shall be as venical as possible with a maximum slope no g reater 
then 30 degrees from vertical for the entire height of the chimney. All 
mitered joints shall be visible from e ither the top or bottom side of the 
chimney. 

R-901.8.2 Flue Sizing: The ne t free area of square o r rectangie flues as 
lis ted in Table No. R-901.8a shall 1101 be less than 1/1 0 the face area of 
the fireplace opening. The net free area of round llues as listed in Table 
No. R-901.8h shall no t be less than I/ 12 the face area of the fireplace 
opening. For fireplaces with more than one opening, the combined areas 
of all faces or dampe r manufacwrer's recommendations shall be used. 

Table No. R-901 .Ba 
RECTANGULAR AND SQUARE CLAY FLUE LINING 

Nominal Outside Dimensions (In.)' Net Free Area (In.) 
8 1/2 X 8 1/2 49 
8 1/h 13 76 
8 1/2 X 17 3/4 102 

13 ., 13 127 
I 3 x 17 3/4 173 

17 3/4 X I 7 3/4 233 
20 X 20 298 
20 X 24 357 
24 X 24 43 1 

I Variation, -,f 1/2" in ouisidc dimension, ,md 1/8" in """ thicknc" permitted 

Table No. R-901 .Bb 
ROUND CLAY FLUE LINING 

Nominal Inside Dimensions (In.)' Net Free Area (In.) 
8 ± 1/4 50 

10± 5/1 6 78 
12 ± 3/8 11 3 
15± 3/8 177 
18±7/16 254 
21 ±7/1 6 346 
24 ± 1/2 452 

I Variation, o f 1/2" in oui,idc dimension, and 1/8"' in""" 1hicknc" permitted. 
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R-901.9 Multiple flues: When two or more llues are located in the same 
chimney, masonry wythes shall be built between adjacent flue linings. 
The masonry wythes shall be at least 4 inches thick and bonded into the 
walls of the chimney. 

Exception: Two flues may adjoin each other in the same chimney 
with only the flue lining separation between them. The joints of the 
adjacent flue linings shall be staggered at least 7 inches. 

R-901.10 Flue area (appliance): Chimney flues shall not be smaller in 
a rea than that of the area of the connector from the appliance. The s iz ing 
and installatio n of a chimney flue to which multiple-appliance venting 
syslems are connected shall be in accordance with Section M-1603. 

Flues for equipment burning solid or liquid fuels shall have a minimum 
outside dimension of 5 1/2 inch x 8 1/2 inch in size or equivalent area and 
comply with ASTM-C315. 

R-901.11 Inlet: Inlets 10 masonry chimneys shall enter from the side. A 
thimble shall be required for connecting fuel burning equipment to flues. 
Where thimbles are required, a flue liner manufactured with an integral 
thimble opening shall be used. 

R-901.12 Cleanoul opening: Cleanout openings, when provided, shal.l 
be equipped with ferrous metal doors and frames constructed to remain 
tightly closed. except when in use. 

Cleanouts shall be accessible and so located that ash removal will not 
c reate a hazard to combustible materials. ·Except for chimneys serving 
fireplaces. cleanouts shall be not less than 2 feet below the lowest flue 
inlet. 

R-901.13 Chimney clearance: All wood framing members shall be kept 
at least one ( I ) inch from chimney masonry and two (2) inches from 
fireplace masonry, excluding the fireplace facing material. Masonry 
chimneys which arc completely on the exterior of a building against the 
sheathing are not required to comply with these provisions. (See Figure 
No. R-90 1.1 3). Woodwork, such as studs and paneling, shall not be 
placed within four (4) inches of the back masonry fireplaces. 
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Figure No. R-901 .13 

INTERIOR FlNISHES AND INSULATION NOT SHOWN 

MASONRY CHIMNEY ON EXTERIOR OF BUILDING (ALT. (/1) 

2" MIN. 
SEPARATION 

INTERIOR FlNISHES AND INSULATION NOT SHOWN 

MASONRY CHIMNEY ON EXTERIOR OF BUILDING (ALT. (/2) 

R-901.14 Chimney firestopping: See Section R-402.7. 

R-901.15 Chimney crickets: Chimney shall be provided with crickets or 
chimney add les when the dimension paralle l to the ridgeline is greater 
than 30 inches and does not inte rsect the ridgeline. The intersection of the 
c ricket or chimney saddles and the chimney shall be covered and flashed 
so as not to leak. Crickets shall be construc ted in conformity with Figure 
No. R-90 1. 15 and Table No. R-90 1.1 5. 

R-901.16 Flashing: All chimneys shall be flashed in accordance with 
R-503.8 and sha ll have corrosion-resisting counterflashing built in. All 
me ta ls other than copper, lead, z inc, s tainless s tee l, galvan ized, and 
a luminum shall be painted both sides before installation. 
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ROOF SLOPE 

12 • 12 
8- 12 
6- 12 
4 • 12 
3 · 12 

ROOF LINE 

Table No. R-901 .15 
CRICKET DIMENSIONS 

Figure No. R-901 .15 
CHIMNEY CRICKET 

Chimneys and Fireplaces 

H 

1/2ofW 
113 of w 
1/4 of w 
1/6of w 
1/SofW 

FLUE LINER 

i-----w----

SECTION R-902- FACTORY-BUILT CHIMNEYS 
Factory-built chimneys shall conform to the conditions of their listing 

and the manufacturer's instructions. 
Factory-built fireplaces shall conform to Section R-904. 
Prefabricated metal chimneys shall not be enclosed until the 

installation is inspected and approved by the building official. 

SECTION R-903-MASONRY FIREPLACES 
R-903.1 Fireplace support: Fireplace foundations and supporting walls 
shall be designed, supported and reinforced as required in this chapter and 
the applicable provi sions of Chapters 2 and 3. When a design is not 
provided, foundations for masonry fireplaces and their chimneys shall be 
constructed of concrete or solid masonry at least 12 inches thick and 
extend at least 12 inches beyond the fireplace supporting wall on all sides. 

Bottom of footings shall be founded on natural . undisturbed earth 
below frost depth. Tn areas not subjected to freezing, bollom of footings 
shall be at least 12 inches below fin ished grade. Masonry fireplaces and 
chimneys constructed in conformity with Figure No. R-903. 1 and Table 
No. R-903.1 shall be deemed to meet the requirements of this section. 
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Table No. R-903.1 
REQUIREMENTS FOR MASONRY FIREPLACES AND CHIMNEYS 

ITEi\l 

Footings: 
1hickness 
projcc1i~n 

Monnr: 
firebrick 

lluc lining 
mnsonry other Limn above 

Masonry Support (Lintels): 
Ash Dump: 

Cleamnces: 
wood fr:umng 

cornbustiblc 11wh.:rial 

above roof 

Hcanh Extcn,ion: 
fireplace opening< 6 sq. ft 

fircplacc opening 6 ..q f1. or> 

Thickne» of Firebox Walls: 
l"irebox Depth: 
Flue Requircmems: 

wall, around nuc 

di<1ances between adjacent llues 

1hickne,, 

t!ffoctivc flue nrca 
(see u,blc, No, R-901.Sa and 
R-901.SbJ 

slope 

~ 

LETTER' 

A 
A 

B 

C 

D 

E 

F 

F 

G 
H 

'The lc11crs refer to Figure No. R-903.1. 
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REQUIREi\lENT 

12·· minimum. See R-901.1 

12'" minimum all sides. See R-901.1 

type M. S. or N with fire clay additive and 

1igh1 fining joints 
type M.S.N or rcfrnc1ory 
1ypc M,S or N 
masonry. concrclc_or _steel. See R-J03.-l 
1101 required. however. when used must be 
fireproof. Sec R-901.12 

I inch chimney masonry. See R-901.13 

2 inches fireplace masonry excluding facing 

mmerial. See R-901.13 

4 incite, m back of fireplace masonry. Sec 
R-90 1. 13 

6 inches from edges of fireplace opening except 
ma1crinl above fireplace opening. Sec R-903.7 & 
R-901.9 

2 feel above highest poim or 2 feel higher 
than any ponion of building within IO fec1. 
See R-901.5 

8 mch each side of opening. 16 incite., in front of 
facing material. Sec R-903.6 

12 inches each side of opening. 20 inches in 
front of facing material. See R-903.6 
Sec R-903.2 
Sec R-903.6 

lluc shall be encased in 1101 less than 4 incite; of 
solid masonry. Sec R-901.6 

twn nuc~ adjoining each other shall have 
jo1111, staggered 7 inches. See R-901.9. 3 incite, 

Sec R-901.7 & R-901.8 

reciungulur 1/10 of fireplace opening. 
round 1/12 offireplace opening. Sec R-901.8.2 

maximum 30 degn..--es from venical with 
mitered JOinls. See R-901.8.1 



F 
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Chimneys and Fireplaces 

Figure No. R-903.1 
FIREPLACE AND CHIMNEY DETAILS 

J 

H G 

A 

< 

WOOD 
FRAMING 

R-903.2 Fireplace walls: M asonry fireplaces shall be constructed of 
solid masonry units. stone, or rein forced concrete in accordance with 
Figure No. R-903.1. Where a lining of f irebrick at least 2 inches in 
thickness or other approved lining is provided, the total thickness of back 
and sides. including the lining. shall be not less than 8 inches. Where no 
lining is provided, the thickness of back and sides shall be not less than 12 
inches. 
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R-903.3 Steel fireplace units: S teel fireplace units incorporating a 
fi rebox liner of not less than 1/4 inch in thickness and an ai r chamber may 
be insta lled with masonry to provide a total thickness at the back and 
sides of not less than 8 inches, of which not less than 4 inches sha ll be of 
solid masonry. Warm-air duc ts employed with steel fireplace units of the 
c irculating air type shall be constructed of metal or masonry. 

R-903.4 Lintel: Masonry over a fireplace opening shall be supported by 
a linte l of noncombustible material. The minimum required bearing length 
on each end of the fi replace opening shall be 4 inches. Use structural steel 
angles only. Corrugated or light gauge angles are prohibited. 

R-903.5 Hearth extension material: Masonry fireplaces at or near the 
noor level shall have hearth extensions of not less than 3/8-inch-thick 
millboard, brick, concrete, s tone, ti le or other approved noncombustible 
material properly supported or re inforced Lo carry its own weight and a ll 
imposed loads. The hearth extension shall be readily distinguishable from 
the surrounding floor. Combustible forms and cente rs used during the 
consu·uction of hearth and hearth extensions shall be removed after the 
construction is completed. 

R-903.6 Hearth extension: The hearth and the hearth extens ion shall 
extend a minimum of 36 inches from the back of the firebox to the end of 
the hearth ex tension. Hearth extensions shall extend at least 16 inches in 
front of, and at least 8 inches beyond, each side of the fireplace opening. 
Whe re the fire pl ace o pe ning is 6 square feet or larger, the hearth 
extension shall extend at least 20 inches in front of, and at least 12 inches 
beyond, each side of the fi replace opening. 

R-903.7 Fireplace clearance: Wood or combustible framing shall not be 
placed within 2 inches of outside face of masonry fi replace and not less 
than 6 inches from inside surface of nearest nue lining. Wood framing 
and other combustible material shall not be placed within 4 inches of the 
back surface of a masonry fi replace. 

R-903.8 Fireplace firestopping: See Section R-402.7. 

R-903.9 Combustible materials: Woodwork or other combustible 
materia ls sha ll not be placed within 6 inc hes of a fi replace opening. 
Combustible material within 12 inches above the fireplace opening shall 
not proj ect more than I /8 inc h fo r each I - inch distance fro m suc h 
opening. 
R-903.10 Smoke Chamber Walls: The inner surfaces of the smoke 
chamber sha ll not be inclined more than 45° from vertical. Joints shall be 
struck smooth to clear mortar. 

SECTION R-904- FACTORY-BUIL T FIREPLACES 
Facto ry-built fire pl aces, that have been tes ted and are lis ted by a 
nationally recognized laboratory, shall be installed in accordance with the 
req uirements of said listing and the manufac LUrer·s instruc tions. The 
supporting structure for a hearth extension shall be at the same level as the 
supporting structu re for the fireplace unit unless otherwise authorized by 
the listing. 
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SECTION R-905-FACTORY-BUIL T FIREPLACE STOVES 

Factory-bui lt fireplace stoves. consisting o f a freestand ing fire 
chamber assembly, tha1 have been tested and are listed by a nationally 
recognized testing laboratory, shall be installed in accordance with the 
requirements of said listing and 1he manufacturer· s ins1ruc1ions. The 
supporting structure for a hearth ex1ension shall be at 1he same level as the 
supporting structure for 1he fireplace unit unless otherwise authorized by 
the listing. 

SECTION R-906-DELETED 
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Part IV-Mechanical 
Chapter 10 

GENERAL MECHANICAL REQUIREMENTS 
AND DEFINITIONS 

SECTION M 1001-GENERAL 
M-1001.1 Application: The provisions of this part shall establish the 
general scope of the mechanical system and equipment requirements of 
this code and the definitions of terms related thereto. The use of materials 
or methods accomplishing the purposes intended by this code and 
approved by the building official in accordance with Section R-108 shall 
be accepted as complying with this code. 

M-1001.2 Approval: Heating and cooling appliances shall bear the label 
of an approved agency or shall be approved by the building officials for 
safe use. 

M-1001.3 Conformity: Conformity with the applicable provisions and 
standards specified in each section of Part IV shall indicate that the 
equipment is safe for installation under this code. Where differences occur 
between the provisions of this code and referenced standards, the 
provisions of this code shall apply. 

~ M-1001.4 Authority to disconnect: The building official shall have the 
authority to order disconnected any fuel supply or appliance that does not 
conform to this code. A notice shall be attached to the piping or 
appliances stating the.reasons for disconnection. Such notice shall not be 
removed nor shall the system or appliance be reconnected until authorized 
by the building official. 

SECTION M-1002-APPLIANCE LABELING 
M-1002.1 General: All appliances shall bear a permanent and legible 
factory-applied label which shall include the following information: 

1. Name or trademark of the manufacturer. 
2. The model and serial number. 
3. Identity of the agency certifying compliance of equipment with 

recognized standards. 
4. Clearances from combustible construction for heat producing 

appliances. 

M-1002.2 Fuel-burning appliances: The label for fuel burning 
appliances, except wood stoves and fireplaces, shall also indicate: 

1. The type of fuel approved for use with the appliance. 
2. The input or output ratings. 
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M-1002.3 Other than fuel-burning appliances: The label for other than 
fuel-burning appliances shall also indicate, where applicable: 

l. The output or capacity rating. 
2. The electrical rating in volts, amperes ( or Watts) and phase. 
3. Type of refrigerant and test pressures for heat pumps and 

refrigeration cooling equipment. (""-\, 

SECTION M-1003-TYPE OF FUEL 
Each appliance shall be designed for use with the type of fuel to which 

it is connected. Appliances converted from the fuel specified on the rating 
plate for use with a different fuel shall be reapproved by the building 
official. Gas conversion burners shall conform to ANSI Z2 l. l 7 and shall 
be installed in accordance with ANSI Z21.8. 

SECTION M-1004-APPLIANCE ACCESS 
Appliances shall be accessible for inspection, service, repair and 

replacement without removing permanent construction. Unless otherwise 
specified, at least 30-inches of working space and platform shall be 
provided in front of the control side to service an appliance. Room heaters 
shall be installed with at least an 18-inch working space. A platform shall 
not be required for room heaters. 

SECTION M-1005-APPLIANCE CLEARANCES· 
Appliances shall have clearances from combustible materials in 

accordance with Figure No. M-1005 and Table No. M-1005a, unless 
otherwise provided in the manufacturer's installation instructions and 
approved by the building official. Reduced clearances are allowed where 
protection is provided in accordance with Table No. M-1005b, or labeled 
systems in accordance with the manufacturer's installation instructions. 
Forms of protection with ventilated air space shall conform to the 
following requirements: 

l. Not less than I-inch air space shall be provided between the 
protector and combustible wall surface. 

2. Adequate air circulation shall be provided by having edges of the 
wall protector open at least 1- inch. 

3. If the wall protector is mounted on a single flat wall away from 
comers, adequate air circulatfon shall be provided by having the 
bottom and top edges, or the side and top edges open at least I-inch. 

4. Wall protectors covering two walls in a corner shall be open at ~ 
the bottom and top edges at least I-inch. 
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Mechanical Requirements 

Figure No. M-1005 
REDUCED CLEARANCE DIAGRAM 

Conatruction UsJng Combu:st,ble 
MaleNII.F1aalenc:IOrUnpiaueffll 

~,<>. ~. /) 
A C • /\ C 

Connector Or Applianc:9 

\ 
5'MetMelal 

OrO!tl« 
ProlKtlo,1 

"A" equals the required clearance with no protection, specified in Table No. M-1005a. 'B' equals 
the reduced clearance permitted in accordance with Table No. M-1005b. The protection applied 
to the construction using combustible material shall extend far enough in each direction to make 
' C" equal to 'A'. 
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Table No. M-1005a 
STANDARD INSTALLATION CLEARANCES FOR 

UNLISTED HEATING APPLIANCES1 

CLEARANCE {Inc hes) 

RESIDENTIAL-TYPE APPLIANCES Above From From Fro m 
Top2 Front Back Sides 

Boilers and Water Heaters: 
Automatic oil or 
combination ga, 
and oil- 6 24 6 6 

Automatic gas- 6 18 6 6 
Solid- 6 -18 6 6 
ElecIric- 6 18 6 6 

Central Furnaces: 
Automatic oil or 
combination gas 
and oil- 6 24 6 6 

,\Ulomatic gas- 6 18 6 6 
Sol id- 18 48 18 18 
ElecIric- 6 18 6 6 

Floor Furnaces: 
Auto1mt1ic oil or 
combination gas 
and oil- 36 12 12 12 

Automatic ga!-.- 36 12 12 12 

Room Heaters:3 
Circulating type: Oil or ,olid fuel- 36 24 12 12 

Gas- 36 24 12 12 

Radiunt or other type: Oil or ,ol id fuel- 36 36 36 36 
Gas- 36 36 18 18 
Gas with double 

metal or ccr.unic 
back- 36 36 12 18 

Fireplace stove: Solid fuel- ~8 54 48 48 

1Reductions in the required clearance shall be permitted in accordance with Table No. M-1005b. 
2same clearances required from lop and sides of warm air bonnet or plenum of central 

furnaces. 
3Room heaters shall be installed on noncombustible floors. 
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Table No. M-1005b 
REDUCED CLEARANCES FOR UNLISTED HEAT PRODUCING APPLIANCES 

WITH SPECIFIED FORMS OF PROTECTION (INCHES) 

WHERE REQUIRED CLEARANCE WITH NO PROTECTION IS 

TYPE OF PROTECTION 36 18 12 6 

CLEARANCE MAY BE REDUCED TO 

Wall Ceiling Wall Ceiling Wall Ceiling Wall Ceiling 

In-inch noncombusliblc en!,uhnion board 18 24 9 12 6 8 3 4 

over I-inch glass fiber or mineral wool batts 
with no air space 

In-inch thick noncombu~1ible insulation 12 18 6 9 4 6 2 3 
board with vcmila1ed air space 

24-gaugc sheet metal wi1h ventilated air 12 18 6 9 4 6 2 3 
space 

'3 '1/2-inch thick masonry wall with :iir 12 - 6 - 4 - 2 -
SM CC 

NOTES: 
•Required clearances shall be measured as shown in Figure No. M-1005. 
2The clearance between 1he appliance and lhe face of the protection shall not be reduced below 

that shown in lhe !able. Required clearances between those shown in lhe !able may be 
inlerpolated. 

•Wilh all clearance reduction systems using ventilated air space, adequale air circulation shall 
be provided as described in Section M-1005. 

•Spacers and ties shall be noncombustible, and shall not be used directly behind an appliance 
or a connector. 

5Mineral wool balls shall have a minimum density of 8 lb per cubic foot and a minimum malling 
point of 1500°F. 

• lnsulalion material shall have a lhermal conduclivity of 1.0 (Blu-in)/(sq ft-hr F) or less. 
'A single wall conneclor passing lhrough the masonry wall shall have at least 1/2-inch of open 

venlilated air space belween lhe conneclor and lhe masonry. 

SECTION M-1006-APPLIANCE INSTALLATION 
M-1006.1 General: Except as otherwise provided in this code, the 
installation of appliances shall conform 10 the conditions of their label and 
the manufacturer' s installation instruc1ions. The manufacturer's operating 
instructions shall remain atlached to the appliance. 

M-1006.2 Anchorage of appliances: Appliances designed to be fixed in 
position shall be securely fastened in place. In Seismic Zones Nos. 3 and 
4 (see Seismic Risk Map in Appendix A) waler heaters having nonrigid 
water connections and over 4-feet in heigh! from the base to the top of the 
1ank case shall be anchored or strapped to the building to resist horizontal 
displacement due to earthquake motion. 

M- 1006.3 Appliances located in garage: Heating and cooli ng 
appliances located in a garage shall be protected from impac t by 
automobiles. Appliances that generate a glow, spark, or flame capable of 
igniting flammable vapors and located in a garage shall be installed with 
the burners, burner ignition devices or heating elements and switches at 
least 18-inches above the floor level. Sealed combustion system healers 
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m ay be in s tall e d on the fl oor. Appliances e nc losed in a sepa ra te 
compartment having access only from outs ide of the garage, and installed 
at floor level. shall have combustion air taken from and the products of 
combustion discharged to, the exterior of the garage. 

M-1006.4 Electrical appliances: Electrical appliances shall be installed 
in accordance with Chapter 12 and Part VI o f this code . 

SECTION M-1007- CONTROL DEVICES 
M-1007.1 Gas Appliances: Automatic gas-burning appliances shall be 
equipped with a labeled device or devices that will shut off the fuel supply 
to the main burner or burners in the event of pi lot or ignition failure. In 
add ition, lique fied petroleum gas heating appliances shall be equipped 
with a labe led automatic device o r devices that will shut off the flow of 
gas to the pilot in the event of ignition fai lure. The labeled shutoff devices 
shall not be required on range or cooking to ps, log lighters, lights or other 
open-burne r manua lly operated a ppliances, o r labe led appliances not 
requiring such devices as approved by the build ing official. 

M-1007.2 Oil-burning appliances: Oil burni ng applia nces sha ll be 
provided with automatic limit devices to sense and control overheating, 
and primary safety controls that will shut off flow of fuel to the burners in 
the event of ignition failure or failure of the main burner flame. Oil-fired 
water boilers shall be provided with labe led re lief val ves and temperature
limiting devices whose combined Btu/h rating shall be equal to or greater 
than the boiler rating. 

M-1007.3 Forced-air furnaces: Forced-air furnaces shall be equipped 
with a labeled limit control that will prevent outlet air temperature from 
exceeding 250°F. Such controls shall be located in the bonnet o r p lenum, 
or in accordance with the tenns of the label. 

M-1007.4 Electric duct heaters: Electric duct heaters shall be equipped 
with an approved automatic reset air outlet temperature- limit contro l that 
will limit the outlet a ir temperature to not more than 200°F. The e lectric 
elements of the heate r shall be equipped with fusible links or a manual 
reset temperature-limit control tha t will prevent air te mperature in the 
immediate vic inity of the heating elements from exceeding 250°F. 

SECTION M-1008-EXISTING MECHANICAL SYSTEMS 
Any add ition, a lte ration, re pair o r re placement made to an existing 
mechanical sys te m sh a ll be made in c o nformi ty wi th a pp licable 
regulations of this code. Where additions or alterations subject parts of 
exis ting systems to loads exceeding those permitte d he re in, such parts 
shall be made to comply with this code. When fuel fired appliances 
located unde r stairways are replaced, the space unde r the stairway shall be 
protected in accordance with Section R-2 10.3. 
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SECTION M-1009-INSPECTIONS 

All fuel supply piping and equipment installations shall be subject to 
rough and final inspections. Portions of fuel supply piping or equipment 
intended to be concealed shall be inspected before concealment. When 

instal lation of equipment is complete, a final inspection shall be made. 
Equipment regulated by this code shall comply with all applicable 
requirements of this code and shall be approved by final inspection before 

being placed in service. See Section R-111. 

SECTION M-1010-DEFINITIONS 

Unless otherwise expressly stated, the following terms shall, for the 

purpose of this code, have the meanings indicated in this section. Words 
used in the present tense include the future; the s ingular number includes 

the plural and the plural the singular. Where terms are not defined in this 

section and are defined in Section R-118 or Section P-2016 of this code, 
they shaL have the meanings ascribed to them as those sections. Where 
terms are not defined in these sections, they shall have their ordinarily 

accepted meanings or such as the context implies. 
Accessible and readily accessible: See Section R-118. 
Air circulation, forced: A means of providing space conditioning 
utilizing movement of air through ducts or plenums by mechanical 

means. 

Air-conditioning system: An air-conditioning system consists of heat 
exchangers, blowers, fi lters, supply exhaust and return-air systems and 

shall include any apparatus installed in connection therewith. 

Alteration: A change in an air-conditioning, heating, ventilating or 
refrigeration system that involves an extension, addition or change to the 
arrangement, type or purpose of the original installation. 

Appliance: A device which utilizes fuel or o ther forms of e nergy to 
produce light, heat, power, refrigeration or ai r-conditioning. This 
definition shall also include a vented decorative appliance. 

Boiler, hot water heating: A self-contained appliance from which hot 
water is circulated for heating purposes and then returned to the boiler, and 
which operates at water pressures not exceeding 160-psig and at water 
temperatures not exceeding 250°F at or near the boiler outlet. 

Brazed joints: A joint obtained by the joining of metal parts with metals 
or alloys that melt at a temperature above 1000°F. but lower than the 

melting temperature of the parts to be joined. 
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Chimney: (See also "Vent" and "Venting System") One or more passage
ways, vertical or nearly so, for conveying flue or vent gases to the outside 
atmosphere. 

Factory-built chimney: A chimney composed of labeled factory-bu ilt 
components assembled in accordance with the label to form the completed 
chjmney. 

Masonry chimney: A field-constructed chim ney of masonry units, 
bricks, stones, labeled masonry chimney units, or reinforced portland 
cement concrete, lined with sui table chimney flue liners. 

H.T. chimney: A high temperature chimney complying with the 
requirements of Section 21 in UL 103, as listed in Section S-26.10 10. A 
Type H.T. chjmney is ident ifiable by markings stating "Type H.T." on 
each chimney pipe section. 

Chimney connector: A pipe that connects a fue l appl iance to a chimney. 

Closet: A small room or chamber used for storage. 

Combustible material: Any material not defined as noncombustible. 

Combustion air: The air that must be provided to fuel-burning equipment 
including air for fuel combustion, draft hood dilution, and ventilation of the 
equipment enclosure. 

Concealed gas piping: Piping that is enclosed in the building construction 
with no means of access. 

Condensate: The liquid which separates from a gas due to a reduction 
in temperature, e.g. water that condenses from flue gases and water that 
condenses from air circulating through the cooling in air conditioning 
equipment. 

Condensing appliance: An appliance that condenses water generated by 
the burning of fuels. 

Conditioned air: Air treated to control its temperature, relative humidity 
or quality. 

Conditioned space: The space contained within an insulated building 
enclosure which is condi tioned di rectly or indirectly by heating the 
operation of an appliance. 

Confined space: A space whose volume is less than 50 cubic feet per 
1,000 Btu/h of the aggregate input rating of all appliances installed in that 
space. 

Control, limit: An automatic control responsive to changes in liquid flow 
or level, pressure, or temperature for limiting the operation of an appliance. 

Control, primary safety: A safety control responsive directly to flame 
properties that senses the presence or absence of flame and, in event of 
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ignition failure or unintentional flame extinguishment, automatically 
causes safety shutdown of mechanical equipment. 

Convector: A system incorporating heating element in an enclosure in 
which air enters an opening below the heating element, is heated, and 
leaves the enclosure through an opening located above the heating 
element. 
Convenience outlet, gas: A permanently mounted hand operated device 
for connecting and disconnecting an appliance to the gas supply piping 
conforming to AGA Requirement 7-90, as listed in Sections S-26.1010. 
The device includes an integral , manually operated gas valve so that the 
appliances can be disconnected only when the valve is in the closed 
position. 
Damper, volume: Any device that will restrict, retard or direct the flow 
of air in any duct, or the products of combustion in any heat-producing 
equipment, vent connector, vent or chimney. 

Decorative appliance: An appliance whose function lies primarily in the 
aesthetic effect rather than heating. 

Dilution air: Air that enters a draft hood or draft regulator and mixes 
with flue gases. 
Direct-vent appliance: A fuel-burning appliance that draws all air for 
combustion from the outside atmosphere and discharges all flue gases to 
the outside atmosphere. 
Draft: The fl ow of gases or air through chimney, flue or equipment 
caused by pressure differences. 

Mechanical or induced: The draft developed by fan or air or steam 
jet or other mechanical means. 
Natural: The draft developed by the difference in temperature of hot 
gases and outside atmosphere. 

Draft hood: A device built into an appliance, or a part of the vent 
connector from an appliance, which is designed to (I) provide for the 
ready escape of the flue gases from the appliance in the event of no draft, 
backdraft, or stoppage beyond the draft hood, (2) prevent a back draft 
from entering the appliance, and (3) neutralize the effect of stack action of 
the chimney or gas vent upon the operation of the appliance. 

Draft regulator: A device which functions to maintain a desired draft in 
the appliance by automatically reducing the draft to the desired value. 

Duct system: A duct system is a cont inuous passageway for the 
transmission of air which, in addition to ducts, may include duct fi ttings, 
dampers, plenums, fans and accessory air-handling equipment. 

Equipment: A general te rm including materials, fi ttings, devices, 
appliances and a pparatus used as part of or in connection with 
installations regulated by this code. 
Evaporative cooler: A device used for reducing air temperature by the 
process of evaporating water into an air stream. 
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Excess air: Air which passes through the combustion chamber and the 
appliance flue in excess o f that which is theoretically required for 
complete combustion. 

Exhaust hood, full opening: An exhaust hood with an opening al least 
equal to the diameter of the connecting vent. 

Fireplace stove: A freestanding, chimney-connected solid- fuel-burning 
heater with or without doors connected to the chimney. ._. 

Flame-spread rating: A numerical index indicating the relative surface 
burning behavior of a material tested in accordance with ASTM E84 
listed in Section S-26.10 I 0. 

Floor furnace: A self-contained furnace suspended from the floor of the 
space being heated, taking air for combustion from outside such space, 
and with means for lighting the appliance from such space. 

Flue: See " Vent." 

Flue collar: The portion of a fuel-burning appliance designed for the 
attachment of a draft hood, vent connector, or venting system. 

Flue gases: Products of combustion plus excess air in appliance flues or 
heat exchangers. 

Fuel piping system: All piping, Lubing, valves, and fittings used to 
connect fuel utilization equipment to the point of fuel delivery. 

Furnace, warm-air: A vented comfort-heating appliance designed or 
arranged to discharge heated air into a conditioned space. 

* Gas: Fuel gas, such as naturnl gas, manufactured gas, undiluted liquefied 
petroleum gas (vapor phase only), liquefied petroleum gas-air mixture, or 
mixtures of these gases. 

Labeled: The word " labeled" refers to equipment or materials bearing 
the inspection label of an approved inspection agency. 

Listed: Equipment or materials included in a list published by an 
approved testing laboratory, inspection agency or other organization 
concerned with product evaluation that maintains periodic inspection of 
production of listed equipment or material s, and whose listing states 
whether that the equipment or material meeL~ applicable standards or has 
been tested and found suitable for use in a specified manner. The means for 
i dentifying li sted equipment may vary for each testing laboratory, 
inspection agency, or other organization concerned with product evaluation, 
some of which do not recognize equipment as listed unless it is also 
labeled. 
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LP-gas: Liquefied petroleum gas composed predominately of propane, 
propylene, butanes or butylenes, or mixtures thereof which are gaseous 
under normal atmospheric conditions, but can be l iquefied under 
moderate pressure at normal temperatures. 

Manufacturer's installation instructions: Printed inslruetions included 
with equipment as part of the conditions of listing or labeling. 

Mechanical exhaust system: Equipment installed in a venting system to 
provide an induced draft. 

Noncombustible material: M aterials that pass the test procedure for 
defining noneombustibility of elementary materials set forth in ASTM 
El 36 listed in Section S-26.1010. 

Nonconditioned space: A space that is isolated from any conditioned 
space by insulated waHs, floors or ceilings. 

Plenum: A chamber which forms part of an air-circulation system olher 
than the occupied space being conditioned 

Purge: To clear of air, gas. or other foreign substances. 

Quick disconnect device: A hand-operated device that provides a means 
for connecting and disconnecting an appliance to a gas supply and that is 
equipped with an automatic means to shut off the gas supply when the 
device is disconnected. 

Refrigerant: A sub. tance used to produce refrigeration by its expansion 
or evaporation. 

Refrigerating System: A combination of interconnected refrigerant
containing parts constituting one closed refrigerant circuit in which a 
refrigerant is circulated for the purpose of extracting heat. In a direct 
cooling system, the refrigeration is circulated through a heat exchanger 
located in the circulating air passage. ln an indirect cooling system, a 
secondary working fluid i s coo led by the refri gerating system and 
circulated through a heat exchanger located in the circulating air passage. 

Regulator: A device for reducing, control ling, and maintaining the 
pressure in a portion of a piping system downstream of the device. 

Return air: Air removed from a conditioned space through openings, 
ducts, plenums or concealed spaces to tJ1e heat exchanger of a heating, 
cooling or venti lating system. 

Room heater: A freestanding, comfort-heating appliance installed in the 
space being heated and not connected to ducts. 

Smoke-developed rating: A numerical index indicating the relative 
density of smoke produced by burning assigned to a material tested in 
accordance with ASTM E84 listed in Section S-26.1010. 
Supply air: A ir deli vered lo a condi ti oned space through ducts or 
plenums from the heat exchanger of a heating, cooling or ventil ating 
system. 
Type B vent: A labeled vent conforming to UL 441 , as l isted in Section 
S-26.1010, for venting gas appliances wi th draft hoods and other gas 
appliances l isted for use with Type B vents. 
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Type BW vent: A labe led vent conforming 10 UL 44 1, as listed in 
Section-26. 1010, for venting gas-fired vented wall furnaces listed for use 
with Type BW vents. 

Type L vent: A labeled vent conforming to UL 64 1, as listed in Section 
S-26. IO I 0, for venting oil-burning appliances listed for use with Type L 
vents or with listed gas appliances. 

Unconfined space: A space whose volume is not less than 50 cubic feet 
per 1,000 Btu/h of the aggregate input rating of a ll appliances installed in 
that space. Rooms communicating directly with the space in which the 
appliances are installed, through openings not furnished with doors, are 
considered a part of the unconfined space. 

Vent: A passageway for conveying nue gases from fuel-fired appliances, 
or their vent connectors, 10 the outside a tmosphere. 

Vent collar: See ·'Flue collar.". 

Vent connector: That portion o f a venting system which connects the 
flu e co ll a r o r d ra ft hood of a n appliance to a vent. Thi s te rm is 
interchangeable with the term flue connector. 

Vent damper device, automatic: A device intended for installation in 
the venting system, in the outlet of or downstream of the appliance draft 
hood, of an individual, automatically operated fue l-burning appliance and 
which is designed to auto matically open the venting system when the 
appliance is in operation and to au1o ma1ically close off the venting system 
when the appliance is in a standby or shutdown condi tion. 

Vent gases: Products of combustion from fuel-burning appliances, plus 
excess air and dilution air, in the venting system above the draft hood or 
draft regulator. 

Vented gas appliance categories: The following categories are used 10 
differentiate gas utilization equipment according to vent pressure and flue 
gas temperature: 

Category I: An appliance that operates with a no n-positive vent 
pressure and with a flue gas temperature a l least 140°F above its 
dewpoinl. 

Category II: An appliance that operates with a non-positive vent 
pressure and wi th a flue gas temperature less than l 40°F above its 
dewpoinl. 

Category Ill: An appliance that operates with a positive vent pressure 
and with a flue gas temperature at least l 40°F above its dewpoint. 

Category IV: An appliance that operates with a positive vent pressure 
and wi th a flue gas temperature less than 140°F degrees above its 
dewpoint. 

Ventilation: The process of s upplying o r re moving conditioned or 
unconditioned air by natural or mechanical means to or from any space. 

Venting: Removal of combustion products 10 the outdoors. 
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CENTRALLY DUCTED HEATING AND 

COOLING SYSTEMS 

SECTION M-1101-HEATING AND COOLING EQUIPMENT 
M-1101.1 General: Heating and cooling equipme111 shall be installed in 
accordance wi th the manufacturers installation inst ructions and the 
requirements of this code. 

M-1101. 1.1 Access: Heating and cooling equipment shall be located wi1h 
respect 10 build ing construct ion and other equipment 10 perm it 
maimenancc, servicing, and replacement. Sufficient clearances shall be 
main1aincd to permi1 cleaning of heating and cooling surfaces. 
replacement of filters. blowers. motors. controls, vent connect ions. 
lubrication of moving parts, and adjustmems. 

M-1 101.1.2 S iz ing: Heating and cooling equ ipment shall be sized 
according to ACCA Manual J. as listed in Section S-26.110 1, or other 
approved methods. 

M-1101.J.3 Furnace room installations: When equipment is located in 
an equipment room. the room shall have an opening or door that is large 
enough to permit removal of the largest piece of equipment. but 1101 less 
than 20-inches wide. An unobstructed working space not less than 30-
inches wide and not less than 30 inches high shall be provided along the 
control side of the equipment when the door of the equipment room is 
open. 

M-1101.1.4 Attic installations: When equipment is located in an allic, a 
minimum 22-inch wide by 30-inch high pa~sagcway shall be provided 
from the aLLic opening to the equipment and its controls. The access 
opening shall be not smaller than 20-inches wide by 30-inches long. and 
may be located in any room. hall or closet. The opening and passageway 
shall be large enough to allow replaceme111 of any part. The passageway 
shall have a minimum 22-inch wide noor. Flooring shall extend a 
minimum of 30-inehes in width along the co111rol side 'or the cquipmem 
wi th a 30-inch high c lear working space on all sides where access is 
necessary for servicing. 
M-1101.l.5 Crawl space installations: When equipment is installed in a 
crawl space. an access opening and passageway of a height and width 
sufficient to permit replacement of the mechanical equipment. but not less 
than 36-inc.:hes wide by 22-inches high. shall be provided to the working 
space in front of the cquipmc:11. 

Equ ipment supported from the ground shall be level and firmly 
supported on a concrete slab or a mi ni mum of 4 x 8 x 16 inch masonry 
units extending 1101 less than 3-inches above 1he adjoining gr0LLnd. All 
stacked masonry units shall be held in place with mortar. Equipment may 
be supported from noor joists wi th steel supports or with wood supports 
when the equipment is labeled fo r ze ro clearance to combust ibles. 
Equipment suspended from the noor shall have a clearance of not less 
than 6-inchcs from the ground. 
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Excavations for equipment ins1alla1ions shall extend to a depth of 6-
inches below the equipment and 12-inchcs on all sides, except that the 
control side shall have a clearance of 30-inches. Below grade installations 
shall be provided with a natural drain or an automa1ic lift or sump pump. 

M-1101.1.6 Exterior installations: Equipment installed outdoors shall 
be labeled for outdoor insta llation. Supports and foundations shall be 
adequate to prevent excessive vibration, se11lemcn1, or movement of the 
equipment. Supports and foundations shall be level and conform to the 
manufacturer's recommendations. For ground installations. the appliance 
shall be supported on pre-cas t o r poured concrete. masonry units, 
approved prefabricated inorganic materials, structural steel or pressure 
treated wood. 

M-1101.2 Wann Air Furnaces 

M-1101.2.1 General: Warm air furnaces shall conform to the applicable 
ANSI standard 22 1.47 or 22 1.64, as listed in Section S-26.1101. Fuel
burning warm-air furnaces shall not be installed in a storage closet or 
under a stairway. Furnaces located in a bedroom or bathroom shall be 
installed in a scaled enclosure such that combustion air will not be taken 
from the living space. Direct vent furnaces are not required 10 be installed 
within an enclosure. 

M-11 01.2.2 Clearance: Clearances shall be provided for warm-air 
furnaces in accordance with Table No. M- 1005a or in accordance with the 
manufacturer's installation instructions, as approved. 

M- 1101.2.3 Combustion air: Fuel-burning warm-air furnaces shall be 
supplied with adequate combustion air in accordance with Chapter 15 of 
this code. Combustion air openings shall have clearance not less than 6-
inchcs in front of 1he openings. 

M-1101.2.4 Electric furnaces: Electric furnaces shall be installed in 
accordance with Pan YI of this code. 

M- 1101.3 Heal Pump Equipment 

M- 110 1.3. I Hea ting elements : Heat pump equipment uti liz ing 
supplement electric heating elements shall have such clements installed in 
accordance with Part YI of this code. 

M-110 1.3.2 Foundations and supports: Supports and foundations for 
the outdoor unit of heal pumps shall be raised a1 least 3-inchcs above 1hc 
ground to permit free drainage of defrost water, and shall conform to the 
manufacturer's recommendations. 

M- 1101.4 Refriger:1tion Cooling Equipment 

M- 1101.4.1 Approved re frigerants: Only Group I refrigerants, as 
~pecilicd in ANSI/AS HRAE 15. as listed in Section S-26.1101. shall be 
used in direct refrigeration equipment. 

M-1101.4.2 Refrigeration coils in warm air furnaces: Where a cooling 
coil is located in the supply plenum of a warm air furnace. the furnace 
blower shall be rated al 1101 lcs, than 0.5-inch water column static pre,surc 

un less the furnace is labeled for u,e with a cooling coil. Cooling coils ~hall 
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not be located upstream from heat exchangers unless labeled for such use. 
Conversion of exis ting furnaces for use wi th cooling coils sha ll be 
pe rmitted provided the furnace will operate within the te mperature rise 
specified for the furnace. 

M-1101.4.3 Condensate disposal: A 3/4 inch minimum condensate drain 
sha ll be provided to d ispose of conde nsate fro m the cooling coil. 
Condensate drains shall terminate to daylight outside of the building, or to 
a floor drain, plumbing fixture, sump, frenc h drain or othe r approved 
location. 

Where the cooling coil or air conditioning unit is located indoors above 
a living space, a water-tight pan of corrosion-resistant material shall be 
installed beneath the unit to catch overflow condensate due to a clogged 
condensate drain. Pans shall have a minimum depth of I 1/2 inches and 
shall be not less than 0.0276-inch (24 gauge) galvanized sheet steel. Pans 
may be constructed of combustible materials when the casing surface of 
the unit is tested and approved for zero clearance to combustibles. The 
pan shall be provided with a separate drain pipe of minimum 3/4-inc h 
nomina l pipe size which discharges at a conspicuous location to indicate 
that the regular drain is clogged. A float switch to control overflow may 
be used in drain pan in lieu of an auxiliary dra in line. 

M-1101.4.4 Insulation of refrigerant piping: Refrigerant piping and 
fittings within a building that return re frigerant to the outdoor unit shall be 
insulated to prevent condensation from forming on the piping. 

M-1101.5 Absorption Cooling Equipment 
M-1101.5.1 Approval of equipment: Absorption syste ms shall be 
labeled a nd installed in accordance with the manufacturer's installation 
instructions. 

M-1101.5.2 Condensate disposal: Condensate from the cooling coil shall 
be disposed of as provided in Section M- 110 1.4.3. 

M-1101.5.3 Insulation of piping: Refrigerant piping, brine piping, and 
fi ttings within a building shall be insulated to prevent condensation from 
forming on piping. 

M-1101.5.4 Pressure-relief protection: Absorption systems shall be 
protected by a pressure-relie f device. Discharge from the pressure relief 
device shall be located so as no t to create a hazard to persons o r property. 

M-1101.6 Evaporative Cooling Equipment: Cooling equi pment that 
utilizes evaporation of water for cooling shall be installed in accordance 
w ith manufacture r's recommendations . Evapora tive coole rs shall be 
installed on a level platfo rm or base no t less tha n 3-inc hes above the 
adjo ining ground a nd secured to prevent displacement. Openings in 
exterior walls shall be flashed in an approved manner in accordance with 
the build ing requireme nts of this code. 

SECTION M-1102-DUCT SYSTEMS 
M-1102.J Materials: Ducts and duct materials used for a duct serving 
heating and cooling equipment shall be fabricated in accordance with the 
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fo llowing requirements: 

1. Above ground duct systems shall conform to Lhe following: 

a. Equi pments connected to duct systems shall have a maximum 250°F 
temperature limit control. 

b. Supply ducts shall be constructed of Class 0, Class I or Class 2 
materials as designated in Table No. M- 11 02. 1 a. Class 2 materials 
sha ll not be used for duc ts located within the fi rst 3-feet of the 
bonnet, plenum or casing of Lhe heating unit. 

c. Minimum thicknesses of meta l duct material shall be listed in Table 
No. M-1102. lb. Galvanized steel sha ll conform to ASTM A525, as 
listed in Section S-26.11 02. 

d. Gypsum products may be used as ducts or plenums, provided Lhat 
the air temperature does not exceed l 25°F and exposed surfaces are 
not subject to condensation. 

e. Return ducts, except those portions d irectl y above the heating 
surface or closer than 2-feet to the heating unit casing, shall be 
constructed of mate rials having a name spread rating not greater 
than 200. 

f. S tructura l areas be tween sLuds or partitions to be used as return 
ducts shall be isolated from unused spaces with tight-filling stops of 
sheet meta l, or wiLh wood not less than 2-inch nominal thickness. 

2. Underground duct systems shall be constructed of approved concrete, 
clay, meta l, plastic or other approved materials. The maximum duc t 
temperatures for plastic ducts shall be not greater than I 50°F . Plastic 
pipe and fittings shall conform .to cell c lassification 12454-8 of ASTM 
DI 784, as listed in Sect ion S-26. 1 I 02, and external loading properties 
of ASTM D24 I 2, as listed in Section S-26.11 02. 

M-1102.1.1 Factory-made ducts: Factory made a ir ducts or duct 
material shall be approved for the use intended, and shall be installed in 
accordance with the manufac turer's installation instructions. Each portion 
of a fac tory-made air duct system shall bear a label or mark indicating 
compliance with UL 18 1, as listed in Section S-26. 11 02. 

M-1102.1.2 Duct insulation materials: Duct insulation materi als shall 
conform 10 Lhe following requirements: 

I. Duct coverings and linings shall have a flame-spread rating 1101 greater 
than 25, and a smoke-developed rating not greate r than 50. 

2. Duct coverings and duel linings shall withstand a test temperature of 
250°F minimu m in accordance wi th the Tes t fo r Ho t-S urface 
Performance of High-Temperature Thermal Insulation, ASTM C4 l l, 
as listed in Section S-26.11 02. 

3. Fiberglass or mineral wool insulation shall be a minimum 2-inch thick, 
3/4-pound density wrap or I -inch thick, I 1/2-pound liner. 

4 . Whe n no nme ta llic duc ts or o the r approved ins ula ting or lining 
mate rials are used, the minimum thermal resistance value of the 
material shall be R-4.2. 

5. Blanket insulation and factory-insulated flexible duct shall be labeled 
with the R-value, flame-spread rating, and smoke-developed rating. 
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Table No. M-1102.1 a 
CLASSIFICATION OF DUCTS 

Maximum Flame Spread Rating 

0 
25 
50 

Table No. M-1102.1b 
GAUGES OF METAL DUCTS AND PLENUMS USED FOR 

COMFORT HEATING OR COOLING 
TYPE OF DUCT SIZE NOMINAL EQUIVALENT APPROXIMATE 

(INCHES) THICKNESS GALVANIZED Alilll'Uvla&s. 
(INCHES) SHEET GAUGE GAUGE 

Round dm.:1-.. .tnd cn<.'lo-.cd 1-l or IL·,, 01116 ~II .:!(, 

rec1,111gul.11 duc:1, O,i:r 1-1 0.0IIJ ~8 24 

Exp<N.:d r.:c.:1:111gul;ir duel'- 14 or k,, 0.1)19 ~8 24 
OH•rll 0.02:! 2(> 22 

M-1102.1.3 Vibration isolators : Vibration isolators installed between 
mechanical equipment and metal ducts shall be fabricated from approved 
materials and shall not exceed I 0-inchcs in length. 

M-1102.2 Installation 
M -1102.2. 1 Duct S izing: Supply and return duel\ shall be si1.cd 
according to ACCA Manual D or S\IIACNA Installation Standards fo r 
Resident ial Heating and Air Conditioning Systems. as listed in Sect ion 
S-26.1 I 02. or other approved methods. 
M-1102.2.2 J oints and scams: Jo ints of duel systems shall be made 
subs tantially ai r- tight by means of tapes. mastics. gaskcting . or other 
means. Crimp jo ints for round ducts shall have a contact lap of at least 1-
1/2-inches and shall be mechanically fastened by means of at least three 
sheet metal screws equall y spaced around the j oint. or an equivalen t 
fastening method. 
M-1102.2.3 Support: Meta l ducts shall be securely supported. Where 
hung. or suspended. metal s traps a minimum of I inch in width and 
equiva len t to or heavier gauge than the duct being supported sha ll be 
used. Straps. when used shall be at maximum 64 inch intervals and shall 
be securely attached to the building structure. Straps shall be attached to 
the duct at a minimum of 2 points with screws o r rivets. Hanger systems 
shall comply with this sectio n or other approved means. Nonmetallic or 
li s ted duct sys te m s s hall be s upported in accordance wi th the 
manufacturer"s installation instructions. A ll equipment shall be supported 
indepcndcmly of the duct system except when the duct is used a, a 
suppo rt base. When used as a , uppo rt base. the duct shall be of sufficient 
s trength and designed to support the weight of the unit. Listed bases shall 
be in s tall e d in accordance wit h the manufacturer's ins tallation 
instructions. 
M-1102.2.4 Firestopping : Duc t ins talla tions sha ll be fire,topped in 
accordance with Section R-402.7. 
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M-1102.2.5 Duct insulation: Duct insula tion sha ll be installed in 
accordance with the following requirements: 

I. All ductwork installed in non-conditioned areas shall be insulated. 
2. Vapor retarders with a maximum permeance of 0.05 perm, or 

a luminum foi l wi th a minimum thickness of 2 mils, shall be 
installed on cooling supply ducts that pass through non-conditioned 
spaces conducive to condensation. 

3. Exterior ducts shall be protected with an approved weatherproofing 
covering. 

4. Duct coverings shall not penetrate a fire-stopped wall or floor. 

5. Replacement or addition of cooling equipment to existing ductwork 
located in an attic shall require the ductwork to be insulated. 
Replacement of heating and/or the addition of cooling equipment in 
a crawl space shall not requ ire the ex isting ductwork to be insulated. 

M-1102.2.6 Ducts in slabs: Ducts shall be labe led for underground 
installation. Metallic ducts not having an approved protective coating 
shall be comple tely encased in a minimum of 2- inches of concrete. 
Metallic ducts having an approved protective coating and nonmetallic 
ducts shall be installed in accordance with the manufacture r's installation 
instnictions. 
M-1102.2.7 Factory-made air ducts: All air ducts, unless labeled for 
such use, shall not be installed in or within 4 inches of the ground, in tile 
or metal pipe, or within masonry or concrete. 
M-1102.3 Under-floor plenums: An under-floor space used as a supply 
plenum shall conform to the requirements of this section. 

M-1102.3.1 General: The space shall be cleaned of all loose combustible 
materials and scrap, and shall be tightly enclosed. The ground surface of 
the space shall be covered with a moisture barrier having a permeability 
not greater than I perm. 

M-1102.3.2 Materials : The under-floor space, inc luding the sidewall 
insulation, shall be fanned by materials having flame spread ratings not 
greater than 200. 
M-1102.3.3 Furnace connections: A duct shall extend from the furnace 
supply outlet to not less than 6-inches below the combustible fram ing. 
This duct shall comply with the provisions of Sectio n M-1102.1. A 
noncombustible receptacle shall be installed below the floor opening into 
the plenum in accordance with the following requirements: 

I. The receptacle shall be securely suspended from the floor members 
and shall be not more than 18-inches below the floor opening. 

2. The area of the receptacle shall extend 3-inches beyond the opening 
on all sides. 

3. The perimeter of the receptacle shall have a vertical lip at least 
I -inch high at the open sides. 
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M-1102.3.4 Access: Access to an under-floor plenum shall be provided 
through an opening in the floor with minimum dimensions of 18-inches by 
24-inches. 
M-1102.3.5 Furnace controls: The furnace shall be equipped with an 
automatic control that wi ll start the air-circulating fan when the air in the 
furnace bonnet reaches a temperature not greater than 150°F. The furnace 
shall additionally be equipped with an approved automatic control that limits 
the outlet air temperature to 200°F. 

SECTION M-1103-CIRCULATING AIR 
M-1103.1 Return air 

M-1103.1.1 Required area: The total unobstructed area of return ducts or 
openings to a warm air furnace shall be inaccordance with the manufacturer's 
recommendations, but not less than 2-square inches for each 1,000 Btu/hr rating 
of the furnace. The minimum unobstructed total area of the return air ducts 
or openings to a heat pump shall be in accordance with the manufacturer's 
recommendations, but shall be not less than 6-square inches for each 1,000 
Btu/h nominal output rating. 

M-1103.1.2 Prohibited sources: Return air for a warm-air furnace shall not be 
taken from bathrooms, garages, or other dwelling units. Outdoor air shall not be 
taken from within LO-feet of an appliance or plumbing vent outlet that is located 
less than 3-feet above the air inlet. 

M-1103.1.3 Inlet opening protection: Outdoor air inlets shall be covered with 
screen or equivalent protection having no less than 1/4-inch openings and no 
greater than l/2-inch openings. 

M-1103.2 Supply air: The minimum unobstructed total area of supply ducts 
from a warm-air furnace shall be in accordance with the manufacturer's 
recommendations, but shall be not less than 2-square inches for each 1,000 
Btu/h rating of the furnace. The minimum unobstructed total area of the 
supply air ducts from a heat pump shall be in accordance with the manufacturer' s 
recommendations, but shall be not less than 6-square inches per 1,000 Btu/h 
nominal output rating. Dampers, grilles, or registers instal led for the purpose of 
controlling the supply airflow sha!J not be considered as obstructions. 

M-1104- RETURN AIR INTAKE • • (Non-Engineered Systems) • 
M-1104.1 If only one central return air grille is installed, it shall be of proper • 
size. The size shall be sufficient to return a volume of air compatible with the 
CFM requirements and temperature rise limitations specified by the equipment 
manufacturer. The face velocity of return air grilles shall not exceed 450 fpm. 
At least one separate return shall be installed on each level of a multilevel 
structure . For split-level and split-foyer structures one return may serve more 
than one level if located near the levels served and the total area of the levels 
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does not exceed 1600 sq ft. Return air grilles shall not be located in bathrooms. 
The return air from one residential liv ing unit shall not be mixed with return air 
from other living units. 
M- 1104.2 In build ings with 1600 sq ft o r less of conditioned area, a 
central return is permitted. When the building conta ins more than 1600 
sq f t of conditione d area, addi tio nal returns shall be provided . Each 
return shall not serve more than 1600 sq ft of area and shall be located 
in the area it serves. Return air may travel through the living space to 
the re turn air intake i f there are no restrictio ns, such as solid doors, to 
th e ai r movement. Whe n panned joists are used for retu rn air, the 
structur al in tegri ty sha ll be main tained . Air capa c ity for j o ists, 16 
inc hes on center sha ll be a maximum of 375 CFM for 8 inches j oists 
and 525 CFM for IO inches j o ists . Wiring located in spaces used for 
return ai r ducts sha ll comply with North Caroli na S tate Bu ild ing Code, 
Volume IV - E lectr ical. 
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Chapter 12 
ELECTRIC RESISTANCE HEATERS 

SECTION M-1201-BASEBOARD CONVECTORS 
.~ Electric baseboard convectors shall be labeled and shall be installed 

in accordance with the manufacturer's installation instructions and Part VI 
of this code. 

SECTION M-1202-RADIANT HEATING SYSTEMS 
M-1202.1 General: Radiant heating systems shall be labeled and shall be 
installed in accordance with the manufacturer's installation instructions 
and Part VI of this code. 

M-1202.2 Clearances: Clearances for radiant heating panels or elements 
to any wiring, outlet boxes, and junction boxes used for installing 
electrical devices or mounting lightening fixtures shall comply with Part 
VI of this code. 

M-1202.3 Installation of radiant panels: Radiant panels installed to 
wood framing shall conform to the following requirements: 

1. Heating panels shall be installed parallel to framing members, and 
secured to the surface of framing members or mounted between 
framing members. 

2. Panels shall be nailed or stapled only though the unheated portions 
provided for this purpose and shall not be fastened at any point closer 
than 1/4-inch from an element. 

3. Unless labeled for field cutting, heating panels shall be installed as 
complete units. 

M-1202.4 Installation in concrete or masonry: Radiant heating 
systems installed in concrete or masonry shall conform to the following 
requirements: 
1. Radiant heating systems shall be identified as being suitable for the 

installation and shall be secured in place as specified in the 
manufacturer's installation instructions. 

2. Radiant heating panels or radiant heating panel sets shall_ not be 
installed where they bridge expansion joints unless protected from 
expansion and contraction. 

M-1202.5 Gypsum panels: Where radiant heating systems are used in 
gypsum assemblies, operating temperatures shall not exceed l 25°F. 

M-1202.6 Finish Surfaces: Finish materials installed over radiant 
heating panels or systems shall be installed in accordance with the 
manufacturer's installation instructions. Surfaces shall be secured such 
that nails or other fastenings do not pierce the radiant heating elements. 
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SECTION M-1203-DUCT HEATERS 
M-1203.1 General: Electric duct heaters shall be labeled and shall be 
installed in accordance with the manufacturer's installation in accordance 
with the manufacturer's installation instructions and Part VI of this code. 

M-1203.2 Installation: Electric duct heaters shall be installed such that 
they will not create a fire hazard. Class I ducts, duct coverings and linings ~ 
shall be interrupted at each heater to provide the clearances specified in 
the manufacturer's installation instructions. Such interruptions are not 
required for duct heaters labeled for zero clearance from combustible 
materials. Insulation installed in the immediate area of each heater shall 
be classified for the maximum temperature produced on the duct surface. 

M-1203.3 Installation with heat pumps and air conditioners: Duct 
heaters located within 4-feet of a h~at pump or air conditioner shall be 
labeled for such installations. The heat pump or air conditioner shall 
additionally be labeled for such duct heater install~tions. 

M-1203.4 Access: Duct heaters shall be accessible for servicing, and 
sufficient clearances shall be maintained to permit adjustment, servicing, 
and replacement of controls and heating elements. 
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Chapter 13 
HYDRONIC HEATING SYSTEMS 

SECTION M-1301-BOILERS 
M-1301.1 Installation: The installation of boilers shall conform to the 
manufacturer's installation instructions and the requirements of this code. 
Operating instructions shall be attached to the boiler. Boilers shall have 
all controls set, adjusted, and tested by the installer. Fuel-burning boilers 
shall be provided with combustion air as required by Chapter 15. 

M-1301.2 Clearance: Boiler clearances shall be in accordance with their 
label or Section M-1005. 

SECTION M-1302- OPERATING AND SAFETY CONTROLS 
M-1302.1 Safety controls: Electrical and mechanical operating and 
safety controls for boilers shall be labeled. 

M-1302.2 Boiler gauges: Boilers shall be equipped with pressure and 
temperature gauges that indicate pressure and temperature within the 
normal range of operation. 

M-1302.3 Pressure relief valve: Boilers shall be equipped with 
pressure-relief valves with minimum rated capacities for the equipment 
served. Pressure-relief valves shall be set at the maximum rating of the 
boiler. Discharge shall be piped to drain by gravity to within 18-inches of 
the floor or to an open receptor. 

SECTION M-1303-EXPANSION TANKS 
M-1303.1 General: Boilers shall be provided with expansion tanks. 
Nonpressurized expansion tanks shall be securely fastened to the structure 
or boiler and supported adequately to carry twice the weight of the tank 
filled with water without placing any strain on connecting piping. 
Provisions shall be made for draining nonpressurized tanks without 
emptying the system. 

Pressurized expansion tanks shall be consistent with the volume and 
capacity of the system. Tanks shall be capable of withstanding a 
hydrostatic test pressure of two and one half times the allowable working 
pressure of the system. 

M-1303.2 Minimum capacity: The minimum capacity of expansion 
tanks shall be determined from Table No. M-1303.2. 
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Table No. M-1303.2 
EXPANSION TANK MINIMUM CAPACITY1 

FOR FORCED HOT-WATER SYSTEMS (GALLONS) 

SYSTEM VOLUMEl PRESSURIZED NONPRESSURJZED 
(GALWNS) DIAPHRAGM TYPE TYPE 

10 1.0 1.5 
20 1.5 3.0 
30 2.5 4.5 
40 3.0 6.0 
so 4.0 1.5 
60 5.0 9.0 
70 6.0 10.5 
80 6.5 12.0 
90 1.5 13.5 
100 8.0 15.0 

1 Based on average water temperature of 195°F, fill pressure of 12-psig, and a maximum 
operating pressure of 30-psig. 

2System volume includes volume of water in boiler, convectors, and piping, not including the 
expansion tank. 

SECTION M-1304-HYDRONIC PIPING 
SYSTEMS INSTALLATION 

M-1304.1 General: Hydronic piping shall conform to Table No. M-
1304. l or other approved materials. Approved piping, valves, fittings, and 
connections shall be installed in accordance with the installation 
instructions of the manufacturers of system equipment and components. 
Pipe and fittings shall be rated for use at the operating temperature and 
pressure of the hydronic system. Used pipe, fittings, valves, or other 
materials shall be free of foreign materials and adequate for the service 
intended. 

M-1304.2 Prohibited tees: Circulating hot water in a system shall not 
enter a tee fitting through the side opening. 

M-1304.3 System drain down: Hydronic piping systems shall be 
designed and installed to permit the system to be drained. When the 
system drains to the plumbing drainage system, the installation shall 
conform to the requirements of Part V of this code. 

M-1304.4 Protection of potable water: The potable water system shall 
be protected from backflow in accordance with the provisions listed in 
Section P-2402. 

M-1304.S Pipe penetrations: Openings through concrete or masonry 
building elements shall be sleeved. 

M-1304.6 Contact with building material: A hydronic piping system 
shall not be in direct contact with any building material which causes the 
piping material to degrade or corrode. 

M-1304.7 Drilling and notching: Wood-framed structural members 
shall be drilled, notched or altered in accordance with the provisions of 
Sections R-402.5, R-602.5, R-602.6, R-702.5 and R-702.6. 
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M-1304.8 Expansion, contraction and settlement: Piping shall be 
installed so that piping, connections and equipment shall not be subjected 
to excessive strains or stresses. Provisions shall be made to compensate 
for expansion, contraction, shrinkage, and structural settlement. 

M-1304.9 Piping support: Hangers and supports shall be of material of 
sufficient strength to support the piping, and shall be fabricated from 
materials compatible with the piping material. Piping shall be supported at 
intervals not exceeding the spacing specified in Table No. M-1304.9. 

TABLE NO. M-1304.1 
HYDRONIC PIPING MATERIALS 

USE 
MATERIAL CODE1 STANDARD2 

Copper Pipe I ASTM B42. B302 

Copper Tubing 1,2 ASTM B75. B88 
(Type K, L, or M) B251 

S1eel Pipe 1.2 ASTM A53, A I06 

S1eel Tubing I ASTM A254 

Brass Pipe I ASTM B43 

Brass Tubing I ASTM Bl 35 

Polybutylene (PB) 1.2.3 Heat-fusion. 
pipe and crimp/insert, 
1ubing compression 

Crosslinked 2,3 ASTM F876. 
Polye1hylene F877 
(PEX) tubing 

1use Code: 
1. Above ground. 
2. Embedded in radiant system. 
3. Temperatures below 180°F only. 

2standards as listed In Section S-26.1304. 

JOINTS 
Brazed. soldered 
mechanical fittings. 
threaded, welded. 
Oanged 

Brazed, soldered, 
flared mechanical 
fi11ings 

Brazed, welded, 

threaded, flanged 
mechanical fittings 

Mechanical fittings 
welded 

Brazed, welded 
threaded mechanical 
flan•ed fillin•s 

Brazed. soldered. 
mechanical fillings 

Joints in concrete 
shall be hea1-fused. 

Mechanical 
compression 

NOTES 

Joints embedded in 
concrete 

Joints in concrete 
lhjlb.!~ 

Qi\maxl shall not 
be welded or brazed. 

Install in accordance 
with manufac1urer's 
instructions. 

SECTION M-1305-BASEBOARD CONVECTORS 
Baseboard convectors sha ll be installed in accordance with the 
manufacturer' s installation instructions. Convectors shall be supported 
independent of hydronic piping_ 
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PIPING MATERIAL 

Copper or copper alloy pipe 
Copper or coppe.r alloy tubing 
PB pipe o.r tubing 
S1eel pipe 
Steel tubing 

Table No. M-1304.9 
HANGER SPACING INTERVALS 

MAXIMUM HORIZONTAL 
SPACING (FEET) 

12 
6 
3 

12 
8 

MAXIMUM VERTICAL 
SPACING (FEET) 

10 
10 
4 

15 
10 

SECTION M-1306-FLOOR HEATING SYSTEMS 
M-1306.1 Piping materials: Piping for embedment in concrete or gypsum 
materials shall be standard-weight steel pipe, copper tubing, polybutylene, 
other approved plastic pipe or tubing with a minimum rating of I 00-psi at 
l 80°F, or other approved materials. 

M-1306.2 Piping joints: Piping joints that are embedded shall be installed 
in accordance with the following requirements: 

1. Steel pipe joints shall be welded . 

2. Copper tubing shall be joined with brazing material having a melting 
point exceeding 1000°F. 

3. Polybutylene pipe and tubing joints shall be installed wi th socket type 
heat fused polybuty lene fittings. 

M-1306.3 Testing: Piping or tubing to be embedded shall be tested by 
applying a hydrostatic pressure of not less than I 00-psi. The pressure shall 
be maintained for 30 minutes, during which all joints shall be visually 
inspected for leaks. 

SECTION M-1307-WATER HEATERS 
USED FOR SPACE HEATING 

M-1307.1 Piping: Piping and components connected to a water heater for 
space heating application shal l be suitable for use with potable water. 
Water heaters that wil l be used to supply potable water shall not be 
connected to a heating system or components previously used with a non
potable water heating appliance. 
M-1307.2 Labeling: Water heaters shall bear the label or marking of an 
approved labeling agency. 

M-1307.3 Installation: Where a combination water heating-space heating 
system requires water for space heating at temperatures higher than 140°F, 
a means such as a mixing valve shall be installed to temper the water for 
domestic uses. The input capacity of the water heater shall be 30% greater 
than the capacity of the heating coil. 

M-1307.4 Protection of potable water: Toxic chemicals used for boiler 
treatment shall not be introduced into a water heater for potable water 
heating. 

SECTION M-1308-STEAMBOILERS 
See North Carolina State Building Code, Volume 111 - Mechanical. 
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Chapter 14 
VENTED FLOOR, WALL 
AND ROOM HEATERS 

SECTION M-1401-VENTED FLOOR FURNACES 
M-1401.1 General: Vented floor fu rnaces shall conform Lo ANSI 
Z2 l.48, as lis ted in Section S-26.1 401 , and sha ll be ins ta lled in 
accordance with the manufacturer's installation instructions and the 
requirements of the code. 

M-1401.2 Clearances: Vented fl oor fu rnaces shall be installed in 
accordance with Table No. M-1005a unless otherwise approved. 

M-1401.3 Location: Unless otherwise approved, location of floor 
furnaces shall conform to the following requirements: 

1. Roor registers of floor furnaces shall be installed not less than 6-
inches from a wall. 

2. Wall registers of floor furnaces shall be installed not less than 6-
inches from the adjoining wall al inside comers. 

3. The furnace register shall be located not less than 12-inches from 
doors, draperies, or similar combustible objects. 

4. The furnace register shall be located at least 5-feet below any 
projecting combustible materials. 

5. The fl oor furnace burner assembly shalt not project into an 
occupied under-floor area. 

M-1401.4 Access: An opening in the foundation not less than 18-inches 
by 24-inches, or a trap door not less than 20-inches by 30-inches shall be 
provided for access to a floor furnace. The opening and passageway shall 
be large enough to allow replacement of any part of the equipment. 

M1401.S Installation: U nless otherwise approved, floor furnace 
installations shall conform to the following requirements: 

l. Thermostats controlling noor furnaces shall not be located in a 
room that can be separated from the room in which the register 
of the floor furnace is located. 

2. Floor furnaces shall be supported independently of the furnace 
floor register. 

3. Floor furnaces shall be installed not closer than 6-inches to Lhe 
ground. Clearance may be reduced to 2-inches, provided that the 
lower 6-inches of the furnace is sealed to prevent water entry. 

4. When excavation is required for a floor furnace installation, the 
excavation shall extend 18-inchcs beyond the control side of the 
floor furnace and 12-inches beyond the remaining sides. 
Excavations shall slope outward from the perimeter of the base 
of the excavation lo the surrounding grade at an angle not 
exceeding 45 degrees from horizontal. 

5. Floor furnaces shall not be supported from the ground. 

1995 Revisions 155 

1995 Revisions 156.1 

--, 



One and Two Family Dwelling 

SECTION M-1402-VENTED WALL FURNACES 

M-1402.1 General: Vented wall furnaces shall conform to ANSI Z2 l.44 
or Z2 l.49, as listed in Section S-26.1402 and shall be installed in 
accordance with the manufacturer's installation instructions and the 
requirements of this code. 
1\1 "1 AIVI"" T --- '-.! -- . T T .- t . 
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sealed so tightly that infiltration air is not adequate for combustion, 
combustion air shall be obtained from outdoors or from spaces freely 
communicating with the outdoors in accordance with Section M-1503 or 
M-1504. 

SECTION M-1503-0UTDOOR AIR 
M-1503.1 Connections to outdoors: When the space in which fue l- (") 
burning appliances are located does not meet the criterion for indoor air 
speci fied in Section M- 1502, outside combustion air shall be supplied 
through openings or ducts extending from the appliance room to the 
outdoors. One opening shall be within 12-inches of the top, and one 
within 12-inches of the bottom of the space, as illustrated in Figure No. 
M-1503. l. Openings are perm itted to connect to spaces directly 
communicating wi th the outdoors, such as ventilated crawl spaces or 
ventilated attic spaces. The same duct shall not serve both combustion air 
openings. The duct serving the upper air opening shall be level or extend 
upward from the appliance space. 

M-1503.2 Size of opening: When communicating with the outdoors by 
means of vertical ducts, each opening shall have free area of at least I
square inch per 4,000 Btu/h of total input rating of all appliances in the 
space. If horizontal ducts are used, each opening shall have free area of at 
least I-square inch per 2,000 Btu/h of total input of all appliances in the 
space. Ducts shall be of the same minimum cross-sectional area as the 
required free area of the openings to which they connect. The minimum 
cross-sectional dimension of rectangular air ducts shall be 3-inches. 

M-1503.3 Attic combustion air: Combustion air obtained from an attic 
area, as illustrated in Figure No. M- I 503.3, shall be in accordance with 
the following: 

l . The attic ventilation shall be sufficient to provide the required 
volume of combustion air. 

2. The combustion air open ing shall be provided with a metal 
sleeve or other approved material extending from the appliance 
enclosure to at least 6-inches above the top of the ceiling joists 
and ceiling insulation. 

3. The end of ducts that terminate in an attic shall not be screened 
unless required by the building official. 

M-1503.4 Under-floor combustion air: Combustion air obtained from 
under-floor areas, as illustrated in Figure No. M-1503.4, shall have free 
openings area to the outside equivalent to not less than twice the required 
combustion air opening. 

M-1503.S Opening requirements: Outside combustion air openings 
shall be covered with corrosion-resistant screen or equivalent protection 
having no less than 1/4-inch openings, and not greater than 1/2-inch 
openings. 
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Figure No. M-1502.2 
EQUIPMENT LOCATED IN CONFINED SPACES 

ALL AIR FROM ADJACENT SPACES 
WITHIN THE BUILDING 

. ,- CHIMNEY OR GAS VENT 

OPENINGS 

NOTE: Each opening shall have a free area of not less than one square Inch per 1,000 Btultl of 
the total Input rating of all equipment In the enclosure, but not less than 100 square Inches. 

Figure No. M-1503.1 
EQUIPMENT LOCATED IN CONFINED SPACES 

ALL AIR TAKEN FROM OUTDOORS 
_rCHIMNEY OR GAS VENT 

NOTE: Each air duct opening shall have a free area of not less than one square Inch per 2,000 
Btu/h of the total input rating of all equipment In the enclosure. 

If the equipment room Is located against an outside wall and the air openings communicate 
directly with the outdoors, each opening shall have a free area of not less than one square Inch 
per 4,000 Btu/h of the total Input rating of all equipment in the enclosure. 
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Figure No. M-1503.3 
EQUIPMENT LOCATED IN CONFINED SPACES 

ALL AIR FROM OUTDOORS THROUGH VENTILATED ATTIC 

,-VEHT!LATION LOUVERS 
/ (E'ACH END OF Ame) 

INLET AIR OUeT 
(ENDS 1 FT ABOVE FlOOR) 

NOTE: The inlet and outlet air openings shall each have a free area of not less than one square 
inch per 4,000 Btulh of the total Input rating of all equipment In the enclosure. 

Figure No. 1503.4 
EQUIPMENT LOCATED IN CONFINED SPACES 

INLET AIR FROM VENTILATED 
CRAWL SPACE AND OUTLET AIR TO VENTILATED ATTIC 

ALTERNATE 
AIR INLET 

r\€NTILATION LOUVERS 
/ (E'ACH END Of Ame) 

~VENTILATION i.OUVERS FOR 
UNHE,t.TEO CRAWL SPACE 

NOTE: The Inlet and outlet air openings shall each have a free area of not less than one square 
Inch per 4,000 Btulh of the total Input rating of all equipment In the enclosure. 
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SECTION M-1504-COMBINED USE OF 

INDOOR AND OUTDOOR AIR 

M-1504.1 General: When the space in which fuel-burning appliaµces are 
located does not meet the criterion for indoor air specified in Section M-
1502, combustion air supplied by a combined use of indoor and outdoor 
air shall be supplied through openings and. ducts extending to the 
appliance room or to the vicinity of the appliance. 

M-1504.2 Openings and supply ducts: Two openings for ventilation 
shall be located and sized in accordance with Section M-1502.2. In 
addition, there shall be one opening directly communicating with the 
outdoors or to such spaces (crawlspace or attic) that freely communicate 
with the outdoors. This opening shall have free area of at least I-square 
inch per 5,000 Btu/h of total input of all appliances in the space. Ducts 
shall be of the same minimum cross-sectional area as the required free 
area of the opening. Ducts admitting outdoor air shall be connected to the 
return air side of the heating system. 
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CHAPTER16 
EQUIPMENT VENTING 

SECTION M-1601 - GENERAL 
Fuel-burning appliances shall be vented to the outside in accordance 

with their label and manufacturer's installation instructions unless labeled 
for unvented use. Venting systems shall consist of approved chimneys or 
vents, or venting assemblies which are integral parts of labeled appliances. 

M-1601.1 Draft requirements: A venting system shall satisfy the draft 
requirement of the equipment in accordance with the manufacturer"s 
installation instructions and shall be designed and constructed to develop a 
positive air flow adequate to convey all combustion products to the 
outside atmosphere. 

M-1601.2 Inspection of chimneys: Before connecting a vent connector to 
a chimney, the chimney passageway shall be examined to ascertain that it 
is free of obstructions. When inspection reveals that an existing chimney is 
not safe for the intended application, it shall be rebuilt to conform to 
Sections R-901 and R-902, lined or relined with a suitable liner, or 
replaced with a vent or chimney suitable for the equipment to be attached. 

M-1601.3 Mechanical draft systems: A mechanical draft system shall be 
used only with equipment labeled for such use. Provision shall be made to 
prevent the flow of fuel to the equipment when the draft system is not 
operating. Forced draft systems and all portions of induced draft systems 
under positive pressure during operation shall be designed and installed so 
as to prevent leakage of flue gases into a building. 

M-1601.4 Direct vent appliances: Direct vent appliances shall be labeled 
and shall be installed in accordance with the manufacturer's installation 
instructions. 

M-1601.5 Support: Venting systems shall be adequately supported for 
the weight of the material used. 

M-1601.6 Duct penetrations: Vents or vent connectors shall not extend 
into or through supply and return air ducts or plenums. 

M-1601.7 Firestopping: Vent and chimney installations shall be fire
stopped in accordance with Section R-402.7. 
M-1601.8 Unused openings: Unused openings in any venting system 
shall be closed or capped. 

SECTION M-1602-VENT COMPONENTS 
M-1602.1 Draft hoods: Draft hoods shall be located in the same room or 
space as the combustion air openings for the appliances. 
M-1602.2 Vent dampers 
M-1602.2.1 Manually operated: Manually operated dampers shall not 
be installed except in connectors or chimneys of solid fuel-burning 
appliances. 
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M-1602.2.2 Automatically operated: Automatically operated dampers 
shall be installed in accordance with the terms of their label, and shall be 
installed to prevent firing of the burner unless the damper is opened to a 
safe position. Automatic dampers shall conform to the applicable ANSI 
standard 221.66, 221.67 or 221.68, as listed in Section S-26.1602. 

M-1602.3 Draft regulators: Draft regulators shall be provided for oil r-". 
fired appliances required to be connected to a chimney unless the 
appliance is labeled for use without a draft regulator. 

Draft regulators provided for solid fuel burning appliances to reduce 
draft intensity shall be installed and set in accordance with the 
manufacturer's installation instructions. 

Where required, draft regulators shall be installed in the same room or 
enclosure as the appliance such that no difference in pressure between the 
air at the regulator and ~e combustion air supply will exist. 

SECTION M-1603-CHIMNEY AND VENT CONNECTORS 
M-1603.1 General: Connectors shall be used to connect fuel-burning 
appliances to a vertical chimney or vent unless the chimney or vent is 
attached directly to the appliance. 

M-1603.2 Connectors for gas appliances: Connectors for labeled gas 
appliances and appliances equipped with a labeled gas burner and draft 
hood shall be of Type B or Type L vent material, or single-wall metal ~ 
pipe not thinner than 28 gage galvanized steel. Connectors for Category 
II, III, and IV equipment shall be as specified by the equipment 
manufacturer. 

M-1603.3 Connectors for oil and solid fuel appliances: Connectors for 
oil and solid fuel burning appliances shall be fabricated from factory-built 
chimney material, Type L vent material, or single-wall metal pipe having 
resistance to corrosion and heat, and thickness not less than that of 
galvanized pipe as specified in Table No. M-1603.3. 

Table No. M-1603.3 
THICKNESS FOR SINGLE-WALL METAL PIPE CONNECTORS 

DIAMETER OF SHEETMETAL 
CONNECTOR (INCHES) GAGE NUMBER 

LESSTHAN6 26 

6TO 10 24 

M-1603.4 Installation: Vent and chimney connectors shall be installed 
in accordance with the manufacturer's installation instructions and within 

the space that the appliance is located. Appliances shall be located as 
close as practical to the vent or chimney. Connectors shall be as short and 
straight as possible and constructed with a rise of not less than 1/4-inch to 
the foot run. Connectors shall be securely supported and joints shall be 
fastened with sheet metal screws, rivets, or by other approved means. 
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Devices that obstruct the now of flue gases shall not be installed in a 
connector unless labeled or approved for such installations. 

M-1603.4.1 Location: When the connector serving a gas appliance with 
a draft hood is located in nonconditioned space, that portion of the 
connector shall be labeled Type B or Type L vent material , or be provided 
with equivalent insulation. 

M-1603.4.2 Floor, ceiling and wall penetrations: A chimney connector 
or vent connector shall not pass through any floor, ceiling, wall, or 
partition unless the connector is labeled for wall pass-through, or is routed 
th rough a dev ice labeled for wa ll pass-through and is installed in 
accordance with the conditions of its label. Connectors for labeled gas 
appliances with draft hoods. and oil appliances labeled for Type L vents, 
passing through walls or partitions shall be inaccordance with the 
following: 

I. Type B or Type L vent material for gas appliances, Type L vent 
material for oil appliances, shall be installed with not less than 
labeled clearances to combustible material. 

2. Single-wall metal pipe shall be guarded by a ventilated metal 
thimble not less than 4-inches larger in diameter than the vent 
connector. 

M-1603.4.3 Length: The horizontal run of an uninsulated connector to a 
natural draft chimney shall not exceed 75 percent of the height of the 
vert ical portion of the chimney above the connector. The horizontal run of 
an insulated connector to a natural draft chimney shall not exceed I 00 
percent of the height of the vertical portion of the chimney above the 
connector. The horizontal length, design and construction of combined 
connector, or connector to a manifold joining two or more appliances to a 
chimney, shall be determined in accordance with approved engineering 
methods. 

M-1603.4.4 Size: A connector shall be not smaller than the flue collar of 
the appliance unless otherwise approved according to the manufacturer's 
installation instructions. 

M-1603.4.5 Clearance: Connectors shall be installed with clearance to 
combustibles as set forth in Table No. M-1603.4.5. Reduced clearances to 
combustible material shall be in accordance with Table No. M- 1005b and 
Figure No. M-1005. 

M-1603.4.6 Access: The entire length of a connector shall be accessible 
for inspection, cleaning and replacement unless labeled materials arc used 
and concealment is approved by the building official . 

M-1603.4.7 Fireplace connection: An appliance shall not be connected 
to a chimney nue serving a fireplace unless the fireplace opening is sealed 
or the chimney flue which vents the fireplace is permanently sealed below 
the connection. 
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TABLE NO. M-1603.4.5 
CHIMNEY AND VENT CONNECTOR 

CLEARANCES FROM COMBUSTIBLE MATERIALS1 

Type of Connector 

Single-Wall Melnl Pipe Conneclors 
Ga, Appliances wi1hou1 Draft Hoods 
Oil and Solid-Fuel Appliances 
Unlabeled Gas Appliances "i1h Draft Hoods 
Oil Appliances Labeled for Use with Type L Vc111s 
Labeled Gas Appliances with Draft Hoods3 

Type L Vcnl Piping Connec1ors 
Ga, Appliances wi1hou1 Draft Hooch 
Oil and Solid-Fuel Appliances 
Unlabeled Gas Appliance, with Draft Hoods 
Oil Appliances Labeled for Use with Type I.. Ve111s 
l.:1beled Gas Appliances with Draft Hoods 

Type O Gas Vcnl Piping Connt-<:ION 
Labeled Gas Appliances wilh Draft Hoods 

Minimum Clearance 
(inches) 

18 
18 
9 
9 

6 

9 
9 
6 

_2 

_l 

_; 

'These clearances apply unless the label of nn appliance specifies a different clearance. Reduc1ion in 
clearance shall be provided as in Table No. M- 1005b. 

21f labeled Type I.. vent piping is used. 1he clearance shall be in accordance with the vent label. 
l lf labeled Type B or Type L vent piping i, used. the clearance shall be III accordance with 1hc vent label. 

SECTION M-1604-VENTS 
M-1604.1 Type of Vent Required: Appliances sha ll be provided with a 
labeled venting system as set rorth in Table No. M- 1604.1. 

M-1604.2 Termination 
M-1604.2.1 Through the roof: Vents pass ing thro ugh a roor shall 
exte nd th ro ug h fl ashing a nd te rmin a te in accorda nce w ith the 
manufacturer's recommendations. 

M-1604.2.2 Natural draft appliances: Unless o the rw ise approved 
accord ing to the manufacturer"s installation instructions. vents for natural 
draft appliances shall terminate at an e levation at least 5-feet above the 
highest connected appliance outle t, and natura l dra rt gas vents serving 
wall furnaces shall terminate at an e levation a t least 12-feet above the 
bottom of the furnace. 

M-1604.2.3 Type B or BW vent: Type 8 or BW gas vents shall conform 
to UL 44 1, as listed in Section S-26.1604. Such vents shall terminate in 
accordance with its listing. 

M-1604.2.4 Type L vent: Type L vent ing systems shall conform to UL 
64 1 as li s ted in Section S-26-1604. S uc h vents sha ll term inate in 
accordance with its listing . 
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TypeB 
Gas 

All labeled gas 
appliances with 
drafl hoods, and 
other Cat.egory I 
gas appliance vents 
labeled for use 
with T ype B 
gas vents 

Table No. M-1604.1 
VENT SELECTION CHART 

Type BW 
Gas 

Vented wall 
furnaces 
labeled for use 
with Type BW 
vents 

Special Gas 
Vent Systems 

Category 
II, Ill, and IV 
gas appliances, 
according to 
manufacturer's 
recommendations 
and as labeled 

Equipment Venting 

Type L 
011, etc. 

Oil burning 
appliances 
labeled for 
use with Type L 
vents; gas 
appliances 
labeled for 
use with Type B 
vents. 

M-1604.2.5 Direct vent appliances: The vent terminal of a direct vent 
appliance with an input of 50,000 Btu/h or less shall be located not less 
than 9-inches from any opening through which vent gases could enter a 
building. The vent terminal of a direct vent appliance having an input over 
50,000 Btu/h shall be located not less than 12-inches from any such 
opening. The bottom of a vent terminal and an air intake shall be located 
at least 12-inches above grade. 

M-1604.2.6 Mechanical draft systems: Mechanical draft systems other 
than direct vent systems shall be installed in accordance with the 
manufacturer's installation instructions or the following requirements: 

l. The vent terminal shall be located not less than 3-feet above any 
forced air inlet located within IO-feet. 

2. The vent terminal shall be located not less than 4-feet below, 4-
feet horizontally from, or 1-foot above any door, window, or 
gravity air inlet into a dwelling. 

3. The vent terminal shall be located not less than 2-feet from an 
adjacent building. 

4. The bottom of the vent terminal shall be located at least 12-
inches above finished ground level. 

M-1604.3 Installation: Type B, Type BW, and Type L vents shall be 
installed in accordance with the terms of their label and manufacturer's 
installation instructions. Venting systems for labeled Category II, III, and 
IV gas appliances shall be installed in accordance with the appliance 
manufacturer' s installation instructions. 

M-1604.3.1 Size of single appliance venting systems: An individual 
vent for a single appliance shall have a cross-sectional area equal to or 

~ greater than the area of the connector to the appliance, but not less than 7-
square inches except where the vent is an integral part of a labeled 
appliance. Vents shall be sized according to Table Nos. M-1604.3.la and 
M-1604.3.lb for a single Category I gas appliance or according to NC 
State Building Code, Volume VI-Gas, as listed in Section S-26.1604, or 
by other approved methods. 
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M-1604.3.2 Size of multiple appliance venting systems: Two or more 
labeled appliances connected to a common natural draft venting system 
shall comply with the following requirements: 

l. Vents shall be sized according to Table Nos. M-1604.3.2a, M-
1604.3.2b, and M-1604.3.2c for two or more Category I gas 
appliances, or according to N.C. State Building Code, Volume 
VI-Gas, as listed in Section S-26.1604, or by other approved 
methods. 

2. Appliances which are connected to common venting systems 
shall be located on the same floor of the dwelling except 
engineered systems as provided in Section M-1601. 

3. Inlets to common venting systems shall be offset such that no 
portion of an inlet is opposite another inlet. 

4. Connectors serving appliances operating under natural draft shall 
not be connected into any portion of a mechanical draft system 
operating under positive pressure. 

5. Unless labeled for such connection, solid fuel-burning appliances 
shall not be connected to a vent serving another appliance 
burning other fuels. 

6. When two or more vent connectors enter a common gas vent, the 
smaller connector shall enter at the highest level consistent with 
the available headroom and clearance to combustible material. 

M-1604.3.3 Size of solid fuel vents: Unless otherwise approved 
according to the manufacturer's installation instructions, the cross
sectional areas of a flue connected to a solid fuel burning appliance shall 
be not less than the area of the flue collar or connector but not larger than 
three times the area of the flue collar. 

SECTION M-1605-MASONRY AND 
FACTORY-BUILT CHIMNEYS 

M-1605.1 General: Masonry and factory-built chimneys shall be built 
and installed in accordance with Sections R-901 and R-902, respectively. 

M-1605.2 Installation of factory-built chimneys: Factory-built 
chimneys and chimney units shall be installed in accordance with the 
manufacturer's installation instructions such that flue gas temperatures in 
the chimney shall not exceed the limits specified in their label. Factory
built chimneys for use with wood-burning appliances shall be Type HT or 
labeled for 2100°F flue gases. 

M-1605.3 Masonry chimney connection: A chimney connector shall 
enter a masonry chimney not less than 6-inches from the bottom of the 
chimney, except that if 6-inches are not available, a cleanout shall be 
provided by installing a capped tee in the connector next to the chimney. 
A connector entering a masonry chimney shall extend through, but not 
beyond the wall and shall be flush with the inner face of the liner. 
Connectors, or thimbles, when used, shall be firmly cemented into the 
masonry. 
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M-1605.4 Size of masonry chimneys: The effective area of a natural draft 
chimney flue for one appl iance shall be not less than the area of the connector to 
the appliance. Chimneys connected to more than one appliance shall be not less 
than the area of the largest connector plus 50 percent of the areas of additional 
vent connectors. 

M-1605.4.1 Size of chimney for single gas appliance: Masonry chimneys 
serving a single Category I gas appliance shall be sized in accordance with 
Table Nos. M-1605.4.la and M-1605.4.lb or North Carolina State Building 
Code, Volume VI-Gas, as listed in Section S-26.1605, or by other approved 
methods. 

M-1605.4.2 Size of chimney for multiple gas appliance: Venting of 
multiple gas appliances through masonry chimneys shall conform to 
Section M-1604.3 .2, except that masonry chimneys serving multiple 
Category I gas appliances shall be s ized in accordance with Table 
Nos. M-1605.4.2a , M-1605.4.2b, M-1605.4.2c and M-1605.4.2d or 
North Carolina State Building Code, Vol ume V[- Gas, as li sted in 
Section S-26. I 605, or by other approved methods. 
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Notes for Single Appliance Vents. 
(See Table Nos. M-1604.3.1a, M-1604.3.1b, M-1605.4.1a, and M-1605.4.1b. 

I. If the vent size determined from the tables is smaller than the appliance draft hood 
outlet or flue collar, the smaller size may be used provided: 

a. The total vent height "H" is at least IO ft. 
b. Vents for appliance draft hood outlets or flue collars 12 inches in diameter or 
smaller are not reduced more than one size. 
c. Vents for appliance draft hood outlets or flue collars above 12 inches in diameter 
are not reduced more than two sizes. 
d. The maximum capacity listed in the tables for a fan-assisted appliance is reduced 
by 10% (0.90 X maximum capacity). 
e. The draft hood outlet is greater than 4 inches in diameter. Do not connect a 3-inch 
diameter vent to a 4-inch diameter draft hood outlet. This provision does not apply 
to fan-ass isted appliances. 

2. Single appliance venting configurations with zero lateral lengths in Table Nos. M-
1604.3. 1 a and M-1604.3. 1 b are assumed to have no elbows in the vent system. For a ll 
other vent configurations with indicated lateral lengths, the vent system is assumed to 
have two 90°elbows. For each additional 90° elbow, or equivalent beyond two. the 
maximum capacity listed in the venting table should be reduced by 10 % (0.90 X 
maximum capacity). Two 45° elbows are equivalent to one 90° elbow. 
3. Zero (0) late ral "L" applies only to a straight vertical vent attached to a top outlet draft 
hood or flue collar. 
4. Use sea level input rating when determining maximum capacity for high altitude 
installation. Use actual input for determining minimum capacity for high altitude installation. 
5. Numbers fo llowed by an asterisk (*) indicate the possibil ity of continuous 
condensation, depend ing o n locality. Consult local serving gas supplie r and/or 
local codes. 
6. For appliances with more than one input rate, the minimum vent capacity detrmined 
from the tables shall be less than the lowest appliance input rating and the maximum 
vent capacity determined from the tables shall be greater than the highest appliance 
input rati ng. 
7. Listed corrugated metallic chimney liner systems in masonry chimneys shall be sized 

• by Table Nos. M- 1604.3. 1 a and M-1604.3.1 b for Type B vents with the maximum 
: capacity reduced by 20% (.80 X maximum capacity and the minimum capacity as 
• shown in Table Nos. M- I 604.3. 1 a and M- 1604.3. 1 b. Corrugated metal vent systems 
• installed with bends or o ffsets require additional reduction of the vent maximum 

capacity (See note 2). 
8. If the vertical vent has a larger diameter than the vent connector, use the vertical 
vent diameter to determine the minimum vent capacity and the connector diameter to 
determine the maximum vent capacity. The flow area of the vertical vent, however, 
shall not exceed seven times the flow area of the appliance categorized vent area, flue 
collar area, or draft hood outlet area unless designed in accordance with approved 
engineering methods. 
9. DELETED 
I 0. Do not upsize vent connectors more than two sizes greater than the appl iance 
categorized vent diameter, flue collar diameter, or draft hood outlet diameter. 
I I. In a single run of vent or vent connector, more than one diameter and type are 
permitted to be used provided that the sizes and the types are permitted by the tables. 
12. For additional information on vent sizing, see the Chapter on Chimney, Gas Vents 
and Fireplace Systems in the ASHRAE Equipment Handbook. 
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TABLE M-1604.3.1a 
CAPACITY OF TYPE B DOUBLE-WALL VENTS WITH TYPE B DOUBLE-WALL 

CONNECTOR SERVING A SINGLE CATEGORY 1 APPLIANCE 

Vent and Connector Diameter • D (Inches) 

Annliance lnout RatinQ In Thousands of Btu Per Hour 
3" 4" 5" 6" 

FAN NAT FAN NAT FAN NAT FAN NAT 
Height Lateral 

H L 
/ft\ /ft\ Min Max Max Min Max Max Min Max Max Min Max Max 
6 0 0 78 46 0 152 86 0 251 141 0 375 205 

2 13 51 36 18 97 67 27 157 105 32 232 157 
4 21 49 34 30 94 64 39 153 103 50 227 153 
6 25 46 32 36 91 61 47 149 100 59 223 149 

8 0 0 84 50 0 165 94 0 276 155 0 415 235 
2 12 57 40 16 109 75 25 178 120 28 263 180 
5 23 53 38 32 103 71 42 171 115 53 255 173 
8 28 49 35 39 98 66 51 164 109 64 247 165 

10 0 0 88 53 0 175 100 0 295 166 0 447 255 
2 12 61 42 17 118 81 23 194 129 26 289 195 
5 23 57 40 32 113 77 41 187 124 52 280 188 

10 30 51 36 41 104 70 54 176 115 67 267 175 
15 0 0 94 58 0 191 112 0 327 187 0 502 285 

2 11 69 48 15 136 93 20 226 150 22 339 225 
5 22 65 45 30 130 87 39 219 142 49 330 217 

10 29 59 41 40 121 82 51 206 135 64 315 208 
15 35 53 37 48 112 76 61 195 128 76 301 198 

20 0 0 97 61 0 202 119 0 349 202 0 540 307 
2 10 75 51 14 149 100 18 250 166 20 377 249 
5 21 71 48 29 143 96 38 242 160 47 367 241 
10 28 64 44 38 133 89 50 229 150 62 351 228 
15 34 58 40 46 124 84 59 217 142 73 337 217 
20 48 52 35 55 116 78 69 206 134 84 322 206 

7" 

FAN 

Min Max 
0 524 

44 321 
66 316 
78 310 
0 583 

42 365 
70 356 
84 347 
0 631 

40 402 
68 392 
88 376 
0 716 

38 475 
64 463 
84 445 
98 429 
0 776 

33 531 
62 519 
81 499 
94 481 
107 464 

) 

NAT 

Max 
285 
217 
21 1 
205 
320 
247 
237 
227 
345 
273 
263 
245 
390 
316 
300 
288 
275 
430 
346 
337 
321 
308 
295 

m 
.c 
C: -s· 
3 
ID 

a 
~ 
a 
:, 
(0 



TABLE M-1604.3.1a (Continued) 
CAPACITY OF TYPE B DOUBLE-WALL VENTS WITH TYPE B DOUBLE-WALL 

CONNECTOR SERVING A SINGLE CATEGORY 1 APPLIANCE 

Vent and Connector Diameter - D (Inches) 

Aoollance lnDut Retina In Thousands of Btu Per Hour 
8" 9" 10" 12" 

FAN NAT FAN NAT FAN NAT FAN NAT 
Height Lateral 

H L 
ffll (ft} Min Max Max Min Max Max Min Max Max Min Max Max 
6 0 0 0!ltl 370 0 ti!!/ 470 0 1121 570 0 1645 tl~U 

2 53 425 285 63 543 370 75 675 455 103 982 650 
4 79 419 279 93 536 362 110 668 445 147 975 640 
6 93 413 273 110 530 354 128 661 435 171 967 630 

8 0 0 760 415 0 1006 537 0 1201 660 0 1656 970 
2 50 483 322 60 619 418 71 770 515 96 1124 745 
5 63 473 313 99 607 407 115 758 503 154 1110 733 
8 99 463 303 117 596 396 137 746 490 180 1097 720 

10 0 0 847 450 0 1096 585 0 1377 720 0 20;lo 1060 
2 48 533 355 57 684 457 68 852 560 93 1244 850 
5 81 522 346 95 671 446 112 839 547 149 1229 829 
10 104 504 330 122 651 427 142 817 525 187 1204 795 

15 0 0 970 525 0 120;, otl2 0 1596 840 0 2Jtl0 1240 
2 45 633 414 53 815 544 63 1019 675 86 1495 985 
5 76 620 403 90 800 529 105 1003 660 140 1476 967 

10 99 600 386 116 777 507 135 977 635 177 1446 936 
15 115 580 373 134 755 491 155 953 610 202 1418 905 

20 0 0 1057 575 0 1364 752 0 1756 930 0 2637 1350 
2 41 71 1 470 50 917 612 59 1150 755 81 1694 1100 
5 73 697 460 86 902 599 101 1133 738 135 1674 1079 

10 95 675 443 112 877 576 130 1105 710 172 1641 1045 
15 111 654 427 129 853 557 150 1078 688 195 1609 1018 
20 125 634 410 145 830 537 167 1052 665 217 1578 990 

J ) 

14" 
FAN 

Min Max 
0 2207 

138 1346 
191 1338 
219 1330 
0 2571 

130 1543 
199 1528 
231 1514 
0 2tl25 

124 1713 
192 1696 
238 1669 
0 .,.,,:., 

114 2062 
182 2041 
227 2009 
257 1976 

0 3701 
107 2343 
174 2320 
220 2282 
248 2245 
273 2210 

NAT 

Max 
1170 
890 
880 
870 
1J20 
1020 
1010 
1000 
1450 
1130 
1105 
1080 
1/<!U 

1350 
1327 
1289 
1250 
1!1UU 
1520 
1498 
1460 
1425 
1390 

~) 

0 
:, 
ID 
QI 
:, 
Q. 

i 
~ 
~ 
'< 

I 
:i" 

(0 

0 
0 
Q. 
ID 



TABLE M-1604.3.1a (Continued) 
CAPACITY OF TYPE B DOUBLE-WALL VENTS WITH TYPE B DOUBLE-WALL 

CONNECTOR SERVING A SINGLE CATEGORY 1 APPLIANCE 

Vent and Connector Diameter - D (Inches) 

Aoollance Input Retina In Thousands of Btu Per Hour 
16" 18" 20" 22" 

FAN NAT FAN NAT FAN NAT FAN NAT 
Height Lateral 

H L 
(ft) (ft} Min Max Max Min Max Max Min Max Max Min Max Max 
6 0 0 2!1113 1530 0 311u,: 1:10u 0 4721 2430 0 5737 2950 

2 178 1769 1170 225 2250 1480 296 2782 1850 360 3377 2220 
4 242 1761 1160 300 2242 1475 390 2774 1835 469 3370 2215 
6 276 1753 11 50 341 2235 1470 437 2767 1820 523 3363 2210 

ti 0 0 .,.,ll!I 1740 0 """" ,:,:,:u 0 5387 2750 0 0:,:,:, 3360 
2 168 2030 1340 212 2584 1700 278 3196 2110 336 3882 2560 
5 251 2013 1330 311 2563 1685 398 3180 2090 476 3863 2545 
8 289 2000 1320 354 2552 1670 450 3163 2070 537 3850 2530 

10 0 0 .l f'lt: l:1,::, 0 'lfllt: 2450 0 :,:1:,5 3050 0 h:i'I .:lflU 
2 161 2256 1480 202 2868 1890 264 3556 2340 319 4322 2840 
5 243 2238 1461 300 2849 1871 382 3536 2318 458 4301 2818 

10 298 2209 1430 364 2818 1840 459 3504 2280 546 4268 2780 
1:, 0 0 4423 2270 0 5678 t:l/UU 0 7Ullll 3620 0 11005 4410 

2 147 2719 1770 186 3467 2260 239 4304 2800 290 5232 3410 
5 229 2696 1748 283 3442 2235 355 4278 2777 426 5204 3385 

10 283 2659 1712 346 3402 2193 432 4234 2739 510 5159 3343 
15 318 2623 1675 385 3363 2150 479 4192 2700 564 5115 3300 

20 0 0 4948 2520 0 6376 3250 0 7!1tltl 4060 0 !17115 49110 
2 139 3097 2000 175 3955 2570 220 4916 3200 269 5983 3910 
5 219 3071 1978 270 3926 2544 337 4885 3174 403 5950 3880 

10 273 3029 1940 334 3880 2500 413 4835 3130 489 5896 3830 
15 306 2988 1910 372 3835 2465 459 4786 3090 541 5844 3795 
20 335 2948 1880 404 3791 2430 495 4737 3050 585 5792 3760 

24" 
FAN 

Min Max 
0 6853 

426 4030 
555 4023 
618 4017 

0 711.:111 
401 4634 
562 4612 
630 4602 

0 11011,: 
378 5153 
540 5132 
641 5099 
0 1U.:lll.:I 

346 6251 
501 6222 
599 6175 
665 6129 

0 11753 
321 7154 
475 7119 
573 7063 
631 7007 
689 6953 

NAT 

Max 
3520 
2670 
2660 
2650 
4010 
3050 
3040 
3030 
4450 
3390 
3371 
3340 
5300 
4080 
4057 
4019 
3980 
0UU0 
4700 
4662 
4600 
4575 
4550 

m 
.0 
C -s· 
3 
CD 

a 
~ 
a 
5" 
cc 



TABLE M-1604.3.1a (Continued) 
CAPACITY OF TYPE B DOUBLE-WALL VENTS WITH TYPE B DOUBLE-WALL 

CONNECTOR SERVING A SINGLE CATEGORY 1 APPLIANCE 

Vent and Connector Diameter - D (Inches) 

Annllance lnout Ratlnc In Thousands of Btu Per Hour 
3" 4" 5" 6" 

FAN NAT FAN NAT FAN NAT FAN NAT 
Height Lateral 

H L 
1ft} 1ft} Min Max Max Min Max Max Min Max Max Min Max Max 
30 0 0 100 64 0 213 128 0 374 220 0 587 336 

2 9 81 56 13 166 112 14 283 185 18 432 280 
5 21 77 54 28 160 108 36 275 176 45 421 273 
10 27 70 50 37 150 102 48 262 171 59 405 261 
15 33 64 t\R 44 141 96 57 249 163 70 389 249 
20 56 58 t\R 53 132 90 66 237 154 80 374 237 
30 t\R t\R t\R 73 113 t\R 88 214 t\R 104 346 219 

50 0 0 101 67 0 216 134 0 397 232 0 633 363 
2 8 86 61 11 183 122 14 320 206 15 497 314 
5 20 82 t\R 27 177 119 35 312 200 43 487 308 
10 26 76 t\R 35 168 114 45 299 190 56 471 298 
15 59 70 t\R 42 158 t\R 54 287 180 66 455 288 
20 t\R t\R t\R 50 149 t\R 63 275 169 76 440 278 
30 t\R t\R t\R 69 131 t\R 84 250 t\R 99 410 259 

100 0 rt1 l\fl rt1 0 218 rt1 0 407 t\R 0 665 400 
2 t\R t\R t\R 10 194 t\R 12 354 t\R 13 566 375 
5 t\R t\R t\R 26 189 tf1 33 347 t\R 40 557 369 

10 t\R t\R t\R 33 182 t\R 43 335 t\R 53 542 361 
15 t\R t\R t\R 40 174 t\R 50 321 t\R 62 528 353 
20 t\R t\R t\R 47 166 t\R 59 311 t\R 71 513 344 
30 t\R t\R t\R t\R t\R t\R 78 290 t\R 92 483 t\R 
50 t\R t\R t\R t\R t\R t\R t\R t\R t\R 147 428 t\R 

7" 

FAN 

Min Max 
0 853 

27 613 
58 600 
77 580 
90 560 
102 542 
131 507 
0 9 32 
22 715 
55 702 
73 681 
85 662 
97 642 
123 605 
0 997 
18 831 
52 820 
68 801 
80 782 
90 763 
115 726 
180 651 

NAT 

Max 
475 
394 
385 
371 
357 
343 
321 
518 
445 
438 
426 
413 
401 
376 
560 
510 
504 
493 
482 
471 
449 
405 

0 
:, 
CD 
I» 
:, 
0. 

~ 
0 

'?,} 
~
'< 
C 

~ 
5· 

IC 
C') 

8. 
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TABLE M-1604.3.1a (Continued) 

CAPACITY OF TYPE B DOUBLE-WALL VENTS WITH TYPE B DOUBLE-WALL 
CONNECTOR SERVING A SINGLE CATEGORY 1 APPLIANCE 

Vent and Connector Diameter - D {Inches) 

Aoollance lnout Ratlnci In Thousands of Btu Per Hour 
8" 9" 10" 12" 

FAN NAT FAN NAT FAN NAT FAN NAT 
Height Lateral 

H L 
1ft} 1ft} Min Max Max Min Max Max Min Max Max Min M~x Max 
30 0 0 1173 650 0 1548 855 0 1977 1060 0 3004 1550 

2 33 826 535 42 1072 700 54 1351 865 74 2004 1310 
5 69 811 524 82 1055 688 96 1332 851 127 1981 1289 

10 91 788 507 107 1028 668 125 1301 829 164 1944 1254 
15 105 765 490 124 1002 648 143 1272 807 187 1908 1220 
20 11 9 743 473 139 977 628 160 1243 784 207 1873 1185 
30 149 702 444 171 929 594 195 1189 745 246 1807 11 30 

50 0 0 1297 708 0 1730 952 0 2231 1195 0 3441 1825 
2 26 975 615 33 1276 813 41 1620 1010 66 2431 1513 
5 65 960 605 77 1259 798 90 1600 996 118 2406 1495 

10 86 935 589 101 1230 773 118 1567 972 154 2366 1466 
15 100 91 1 572 117 1203 747 136 1536 948 177 2327 1437 
20 113 888 556 131 1176 722 151 1505 924 195 2288 1408 
30 141 844 522 161 1125 670 183 1446 876 232 2214 1349 

100 0 0 1411 770 0 1908 1040 0 2491 1310 0 3925 2050 
2 21 1155 700 25 1536 935 30 1975 1170 44 3027 1820 
5 60 1141 692 71 1519 926 82 1955 1159 107 3002 1803 

10 80 1118 679 94 1492 910 108 1923 1142 142 2961 1775 
15 93 1095 666 109 1465 895 126 1892 1124 163 2920 1747 
20 105 1073 653 122 1438 880 141 1861 1107 181 2880 1719 
30 131 1029 627 149 1387 849 170 1802 1071 215 2803 1663 
50 197 944 575 217 1288 787 241 1688 1000 292 2657 1550 

14" 
FAN 

Min Max 
0 4252 

98 2786 
164 2759 
209 2716 
237 2674 
260 2633 
305 2555 
0 4934 

86 3409 
151 3380 
196 3332 
222 3285 
244 3239 
287 3150 
0 5729 

72 4313 
136 4282 
180 4231 
206 4182 
226 4133 
265 4037 
350 3856 

) 

NAT 

Max 
2170 
1800 
1775 
1733 
1692 
1650 
1585 
2550 
2125 
2102 
2064 
2026 
1987 
1910 
2950 
2550 
2531 
2500 
2469 
2438 
2375 
2250 

m 
.c 
C: -s· 
3 
(D 

a 
~ 
a 
5· 
(0 



TABLE M•1604.3.1a (Continued) 
CAPACITY OF TYPE B DOUBLE-WALL VENTS WITH TYPE B DOUBLE-WALL 

CONNECTOR SERVING A SINGLE CATEGORY 1 APPLIANCE 

Vent and Connector Diameter • D (Inches) 

Annllance lncut Retina In Thousands of Btu Per Hour 
16" 18" 20" 22" 24" 

FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT 
Height Lateral 

H L 
(ft) 1ft) Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max 
30 0 0 5725 2::,~u 0 7420 3770 0 9341 4750 0 11483 5850 0 13848 7UbU 

2 127 3696 2380 159 4734 3050 199 5900 3810 241 7194 4650 285 8617 5600 
5 206 3666 2350 252 4701 3020 312 5863 3783 373 7155 4622 439 8574 5552 

10 259 361 7 2300 316 4647 2970 386 5803 3739 456 7090 4574 535 8505 5471 
15 292 3570 2250 354 4594 2920 431 5744 3695 507 7026 4527 590 8437 5391 
20 319 3523 2200 384 4542 2870 467 5686 3650 548 6964 4480 639 8370 5310 
30 369 3433 2130 440 4442 2785 540 5574 3565 635 6842 4375 739 8239 5225 

50 0 0 671 1 3440 0 8774 qqou 0 11129 5635 0 1.:,ro7 6940 0 1oo::,q 8430 
2 113 4554 2840 141 5864 3670 171 7339 4630 209 8980 5695 251 10788 6860 
5 191 4520 2813 234 5826 3639 283 7295 4597 336 8933 5654 394 10737 6818 

10 243 4464 2767 295 5763 3585 355 7224 4542 419 8855 5585 491 10652 6749 
15 274 4409 2721 330 5701 3534 396 7155 4511 465 8779 5546 542 10570 6710 
20 300 4356 2675 361 5641 3481 433 7086 4479 506 8704 5506 586 10488 6670 
30 347 4253 2631 412 5523 3431 494 6953 4421 577 8557 5444 672 10328 6603 

100 0 u 7914 4050 0 10485 5.,uu u 13454 6700 0 16817 ll600 0 2U571l 1u.,u0 
2 95 5834 3500 120 7591 4600 138 9577 5800 169 11803 7200 204 14264 8800 
5 172 5797 3475 208 7548 4566 245 9528 5769 293 11748 7162 341 14204 8756 

10 223 5737 3434 268 7478 4509 318 9447 5717 374 11658 7100 436 14105 8683 
15 252 5678 3392 304 7409 4451 358 9367 5665 418 11569 7037 487 14007 8610 
20 277 5619 3351 330 7341 4394 387 9289 5613 452 11482 6975 523 13910 8537 
30 319 5505 3267 378 7209 4279 446 9136 5509 514 11310 6850 592 13720 8391 
50 415 5289 31 00 486 6956 4050 572 8841 5300 659 10979 6600 752 13354 8100 
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~ 
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~ 
01 

Height 
H 
/fl\ 
6 

8 

10 

15 

20 

Lateral 
L 

/fl\ 
0 
2 
4 
6 
0 
2 
5 
8 
0 
2 
5 

10 
0 
2 
5 

10 
15 
0 
2 
5 
10 
15 
20 

TABLE M-1604.3.1b 
CAPACITY OF TYPE B DOUBLE-WALL VENTS WITH SINGLE WALL METAL 

CONNECTOR SERVING A SINGLE CATEGORY 1 APPLIANCE 

Vent and Connector Diameter• D (Inches) 

Aoollance Input Rating In Thousands of Btu Per Hour 
3" 4" 5" 6" 

FAN NAT FAN NAT FAN NAT FAN NAT 

Min Max Max Min Max Max Min Max Max Min Max Max 
38 ff 45 59 151 t15 t15 249 140 121> 373 .CU4 
39 51 36 60 96 66 85 156 104 123 231 156 
If'! If'! 33 74 92 63 102 152 102 146 225 152 
If'! If'! 31 83 89 60 114 147 99 163 220 148 
37 tl3 50 58 11>4 93 tl3 U.J 154 123 412 .C.J4 
39 56 39 59 108 75 83 176 119 121 261 179 
If'! If'! 37 77 102 69 107 168 114 151 252 171 
If'! If'! 33 90 95 64 122 161 107 175 243 163 
37 ti/ :,3 or 174 99 tl2 .C:I.J 11>5 I.CU 444 254 
39 61 41 59 117 80 82 193 128 119 287 194 
52 56 39 76 111 76 105 185 122 148 277 186 
If'! If'! 34 97 100 68 132 171 112 188 261 171 
36 93 57 56 190 111 OU 325 186 11 ti 499 """ 38 69 47 57 136 93 80 225 149 115 337 224 
51 63 44 75 128 86 102 216 140 144 326 217 
If'! If'! 39 95 116 79 128 201 131 182 308 203 
If'! If'! m If'! If'! 72 158 186 124 220 290 192 
35 96 60 54 i!UU 110 7"d 341> 2U1 114 :,37 .JUO 
37 74 50 56 148 99 78 248 165 113 375 248 
50 68 47 73 140 94 100 239 158 141 363 239 
If'! If'! 41 93 129 86 125 223 146 177 344 224 
If'! If'! If'! If'! If'! 80 155 208 136 216 325 210 
If'! If'! If'! m If'! m 186 192 126 254 306 196 

7" 
FAN 

Min Max 
165 :i.e.: 
159 320 
187 313 
207 307 
Hi1 :iou 
155 363 
193 352 
2.23 342 
158 0.:0 

153 400 
190 388 
237 369 
153 713 
148 473 
182 459 
228 438 
272 418 
149 772 
144 528 
178 514 
222 491 
264 469 
309 448 

NAT 

Max 
2tl4 
213 
208 
203 
319 
246 
235 
225 
344 
272 
261 
241 
.JOO 
314 
298 
284 
269 
428 
344 
334 
316 
301 
285 

m 
.c 
C 
-6" 
3 
CD a 
~ 
~ 
:::, 
ca 



TABLE M-1604.3.1b (Continued) 
CAPACITY OF TYPE B DOUBLE-WALL VENTS WITH SINGLE WALL METAL 

CONNECTOR SERVING A SINGLE CATEGORY 1 APPLIANCE 

Vent and Connector Diameter - D (Inches) 

Aoollance Input Retina In Thousands of Btu Per Hour 
8" 9" 10" 12" 

FAN NAT FAN NAT FAN NAT FAN 
Height Lateral 

H L 
(fl) /ft) Min Max Max Min Max Max Min Max Max Min Max 
6 0 211 695 369 267 894 469 371 1118 569 537 1639 

2 201 423 284 251 541 368 347 673 453 498 979 
4 237 416 277 295 533 360 409 664 443 584 971 
6 263 409 271 327 526 352 449 656 433 638 962 

8 0 206 777 414 258 1002 536 360 1257 658 521 1852 
2 197 482 321 246 617 417 339 768 513 486 1120 
5 245 470 311 305 604 404 418 754 500 598 1104 
8 280 458 300 344 591 392 470 740 486 665 1089 

10 0 202 844 449 253 1093 584 351 f373 718 507 2031 
2 193 531 354 242 681 456 332 849 559 475 1242 
5 241 518 344 299 667 443 409 834 544 584 1224 
10 296 497 325 363 643 423 492 808 520 688 1194 

15 0 195 966 523 244 1259 681 336 1591 838 488 2374 
2 187 631 413 232 812 543 319 1015 673 457 1491 
5 231 616 400 287 795 526 392 997 657 562 1469 

10 284 592 381 349 768 501 470 966 628 664 1433 
15 334 568 367 404 742 484 540 937 601 750 1399 

20 0 190 1053 573 238 1379 750 326 1751 927 473 2631 
2 182 708 468 227 914 611 309 1146 754 443 1689 
5 224 692 457 279 896 596 381 1126 734 547 1665 

10 277 666 437 339 866 570 457 1092 702 646 1626 
15 325 640 419 393 838 549 526 1060 677 730 1587 
20 374 616 400 448 810 526 592 1028 651 808 1550 

NAT 

Max 
849 
648 
638 
627 
967 
743 
730 
715 
1057 
848 
825 
788 
1237 
983 
963 
928 
894 
1346 
1098 
1074 
1037 
1005 
973 

0 
::, 
ID 
I» 
::, 
0. 

t 
0 ..,, 
I» 

~-< 

l 
5" 
(0 

0 
0 
0. 
ID 



TABLE M-1604.3.1b (Continued) 
CAPACITY OF TYPE B DOUBLE-WALL VENTS WITH SINGLE WALL METAL 

CONNECTOR SERVING A SINGLE CATEGORY 1 APPLIANCE 

Vent and Connector Diameter - D (Inches) 

Aooliance Input RatinQ In Thousands of Btu Per Hour 
3" 4" 5" 6" 

FAN NAT FAN NAT FAN NAT FAN NAT 
Height Lateral 

H L 
1ft) 1ft) Min Max Max Min Max Max Min Max Max Min Max Max 
30 0 34 99 63 53 211 127 76 372 219 110 584 334 

2 37 80 56 55 164 111 76 281 183 109 429 279 
5 49 74 52 72 157 106 98 271 173 136 417 271 
10 NR NR NR 91 144 98 122 255 168 171 397 257 
15 NR NR NR 115 131 NR 151 239 157 208 377 242 
20 NR NR NR NR NR NR 181 223 NR 246 357 228 
30 NR NR NR NR NR NR NR NR NR NR NR NR 

50 0 33 99 6t> 51 213 133 73 394 230 105 629 361 
2 36 84 61 53 181 121 73 318 205 104 495 312 
5 48 80 NR 70 174 117 94 308 198 131 482 305 
10 NR NR NR 89 160 NR 118 292 186 162 461 292 
15 NR NR NR 112 148 NR 145 275 174 199 441 280 
20 NR NR NR NR NR NR 176 257 NR 236 420 267 
30 NR NR NR NR NR NR NR NR NR 315 376 NR 

100 ii- NR NR NH 49 214 NR 69 403 Nl1 100 659 395 
2 NR NR NR 51 192 NR 70 351 NR 98 563 373 
5 NR NR NR 67 186 NR 90 342 NR 125 551 366 

10 NR NR NR 85 175 NR 113 324 NR 153 532 354 
15 NR NR NR 132 162 NR 138 310 NR 188 511 343 
20 NR NR NR NR NR NR 168 295 NR 224 487 NR 
30 NR NR NR NR NR NR 231 264 NR 301 448 NR 
50 NR NR NR NR NR NR NR NR NR NR NR NR 

7" 

FAN 

Min Max 
144 849 
139 610 
171 595 
213 570 
255 547 
298 524 
389 477 
138 928 
133 712 
164 696 
203 671 
244 646 
285 622 
373 573 
131 991 
125 828 
156 813 
191 789 
230 764 
270 739 
355 685 
540 584 

NAT 

Max 
472 
392 
382 
367 
349 
333 
305 
515 
443 
435 
420 
405 
389 
NR 
555 
508 
501 
486 
473 
458 
NR 
NR 

m 
.c 
C: 
if 
3 
CD 
a 
< 
CD 
a 
:5" 
(0 
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TABLE M-1604.3.1b (Continued) 
CAPACITY OF TYPE B DOUBLE-WALL VENTS WITH SINGLE WALL METAL 

CONNECTOR SERVING A SINGLE CATEGORY 1 APPLIANCE 

Vent and Connector Diameter - D (Inches) 

Accllance lncut Retina In Thousands of Btu Per Hour 
8" 9" 10" 12" 

FAN NAT FAN NAT FAN NAT FAN 
Lateral 

L 
ffll Min Max Max Min Max Max Min Max Max Min Max 
0 184 1168 647 229 1542 852 312 1971 1056 454 i!!:l!:16 
2 175 823 533 219 1069 698 296 1346 863 424 1999 
5 215 806 521 269 1049 684 366 1324 846 524 1971 
10 265 777 501 327 1017 662 440 1287 821 620 1927 
15 312 750 481 379 985 638 507 1251 794 702 1884 
20 360 723 461 433 955 615 570 1216 768 780 1841 
30 461 670 426 541 895 574 704 1147 720 937 1759 
0 176 1292 704 220 1/i::4 948 295 2223 1189 4i::tl 3432 
2 168 971 613 209 1273 811 280 1615 1007 401 2426 
5 204 953 602 257 1252 795 347 1591 991 496 2396 
10 253 923 583 313 1217 765 418 1551 963 589 2347 
15 299 894 562 363 1183 736 481 1512 934 668 2299 
20 345 866 543 415 1150 708 544 1473 906 741 2251 
30 442 809 502 521 1086 649 674 1399 848 892 2159 
0 166 1404 765 207 1900 1033 273 2479 1300 395 3912 
2 158 1152 698 196 1532 933 259 1970 1168 371 3021 
5 194 1134 688 240 1511 921 322 1945 1153 460 2990 
10 238 1104 672 293 1477 902 389 1905 1133 547 2938 
15 281 1075 656 342 1443 884 447 1865 11 10 618 2888 
20 325 1046 639 391 1410 864 507 1825 1087 690 2838 
30 418 988 ~ 491 1343 824 631 1747 1041 834 2739 
50 617 866 ~ 711 1205 ~ 895 1591 ~ 1138 2547 

NAT 

Max 
1545 
1308 
1283 
1243 
1205 
1166 
1101 
1818 
1509 
1490 
1455 
1421 
1387 
1318 
2042 
1817 
1796 
1763 
1730 
1696 
1627 
1489 

0 
~ 
(D 

Ill 
~ 
a. 

t 
0 

~ 
2. 
'< 

I 
:i 
10 
0 
&. 
a, 



Equipment Venting 

Notes for Multiple Appliance Vents 
(See Table Nos. M-1604.3.2a, M-1604.3.2b, M-1604.3.2c, M-1605.4.2a, 
M-1605.4.2b, M-1605.4.2c, and M-1605.4.2d) 

l. The common venting Tables were generated using a vent connector 
horizontal length of 1-1 /2 ft (18 inches) for each inch of connector diameter 
as follows: 

CONNECTOR DIAMETER 
(INCHES) 

3 
4 
5 
6 
7 
8 
9 
10 
12 
14 
16 
18 
20 
22 
24 

MAXIMUM CONNECTOR HORIZONTAL 
LENGTH (FEET) 

4-1/2 
6 

7- 1/2 
9 

10-1/2 
12 

13-1/2 
15 
18 
21 
24 
27 
30 
33 
36 

2. The vent connector should be routed to the vent utilizing the shortest 
possible route. Longer connectors than those listed above are possib le 
under the following conditions: 

a. The maximum capacity of the vent connector shall be reduced 10% 
for each additional multiple of the length listed above. For example, 
the maximum length listed above for a 4-inch connector is 6 ft. With a 
connector length greater than 6 ft but nol exceeding 12 ft, the maxi
mum capacity must be reduced by 10% (0.90 x maximum vent con
nector capacity .) With a connector length greater thanl2 ft bul nol 
exceeding 18 fl, the maximum capacity must be reduced by 20% 
(0.80 x maximum vent capacity). 
b. T he minimum capacity shall be determined by referring to the 
corresponding si ng le appliance table (Table Nos M-1604.3.1 a, 
M-1604.3.lb, M-1605.4.la and M-1605.4. lb) . In this case , for 
each appli ance the entire vent connector and common vent from 
the appliance Lo the vent terminatio n wou ld be treated as a single 
appliance vent, as if the other appliances were not present. 

3. If vent connectors are combined prior to entering the common vent, the 
maximum common vent capacity listed in the common venting tables must be 
reduced by 10% (0.90 x maximum common vent capacity). The length of the 
common vent connector manifold (L0 ) shall nol exceed 1-1/2 ft ( 18 inches) for 
each inch of common vent connector manifold diameter. 
4. If the common vertical vent is offset, the maximum common vent capacity 
listed in the common venting tables shall be reduced by 20% (0.80 x maximum 
common vent capacity), the equivalent of two 90° elbows. The horizontal length 
of the common vent offset shall not exceed 1-1/2 ft (18 inches) for each inch of 
common vent diameter. 
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5. Excluding elbows counted in (4) above, each additional elbow in excess of 
two reduces the maximum capacity of that portion of the venting system by 
10%. Two 45° elbows are equivalent to one 90° elbow. 
6. The common vent diameter must always be at least as large as the largest 
vent connector diameter. 
7. Interconnection fittings must be the same size as the common vent. 
8. Use sea level input rating when determining maximum capacity for high 
altitude installation. Use actual input for determining minimum capacity for 
high altitude installation. 
9. For multiple units of gas utilization equipment all located on one floor, 
available total height "H" is measured from the highest draft hood outlet 
or flue collar up to the level of the cap or terminal. Connector rise ''R" is 
measured from the draft hood outlet or flue collar to the level where the 
vent gas streams come together. (Not applicable to multistory). 
I 0. For multistory installations, avai lable total height for each segment of 
the system "H" is the vertical distance between the highest draft hood outlet 
or flue collar entering that segment and the centerline of the next higher 
interconnection tee. 
11.The s ize of the lowest connector and of the vertical vent leading to the 
lowest interconnection of a multistory system must be in accordance with 
Table No. M-1604.3. l a, for avai lable total height "H" up to the lowest 
interconnection. 
12. Vertical common vents shall have no offsets when used in multistory 
systems. 
13. When two or more appliances are connected to a vertical vent the flow area 
of the largest section of vertical vent shall not exceed seven times the flow area 
of the smallest appliance flue collar or draft hood outlet unless designed in 
accordance with approved engineering methods. 
14. For appliances with more than one input rate, the minimum vent capacity 
determined from the tables shall be less than the lowest appliance input rating 
and the maximum vent capacity determined from the tables shall be greater than 
the highest appliance input rating . 
15. Listed, corrugated metallic chimney liner systems in masonry chimneys 
shall be sized by using Table No. I 604.3. la and M-1604.3. lb for Type B vents 
with the maximum capacity reduced by 20% (.80 x maximum capacity) and 
the minimum capacity as shown in Table Nos. M-1604.3.2a, M-1604.3.2b and 
M-1604.3.2c. Corrugated metal vent systems .installed with bends or offsets 
require additional reduction of the vent maximum capacity (See note 5). 
16. DELETED 
17. Do not upsize vent connectors more than two sizes greater than the 
appliance categorized vent diame ter, flue collar diameter. or draft hood 
outlet diameter. 
18.For a multiple appliance vent system, all combinations of single-wall and 
double-wall metal vent connectors are allowed provided the appropriate 
venting table is used to size each vent connector. The common vent must be 
sized using the appropriate venting table with single-wall metal vent connectors. 
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Vent 
Height 

H 
1ft) 
6 

8 

10 

15 

20 
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50 

100 
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TABLE M-1604.3.2a 
VENT CONNECTOR CAPACITY 

THOUSANDS OF BTU PER HOUR 
CAPACITY OF TYPE B DOUBLE-WALL VENTS WITH TYPE B DOUBLE-WALL 

CONNECTORS SERVING TWO OR MORE CATEGORY 1 APPLIANCES 

Vent Connector Diameter-D 
3" 4" 5" 6" 7" 

Connector FAN NAT FAN NAT FAN NAT FAN NAT FAN 
Rise 

A 
(ft) Min Max Max Min Max Max Min Max Max Min Max Max Min Max 
1 22 37 26 35 66 46 46 106 72 58 164 104 77 ;:;:5 

2 23 41 31 37 75 55 48 121 86 60 183 124 79 253 
3 24 44 35 38 81 62 49 132 96 62 199 139 82 275 
1 22 40 27 35 72 411 49 114 76 64 176 109 84 243 
2 23 44 32 36 80 57 51 128 90 66 195 129 86 269 
3 24 47 36 37 87 64 53 139 101 67 210 145 88 290 
1 22 43 28 34 78 50 49 1;:J 78 o:i 189 l l J IHI ;::i7 
2 23 47 33 36 86 59 51 136 93 67 206 134 91 282 
3 24 50 37 37 92 67 52 146 104 69 2.20 150 94 303 
1 21 50 JO JJ 89 53 47 142 83 64 220 120 88 298 
2 22 53 35 35 96 63 49 153 99 66 235 142 91 320 
3 24 55 40 36 102 71 51 163 111 68 248 160 93 339 
1 21 54 31 33 99 56 46 157 87 62 246 125 86 334 
2 22 57 37 34 105 66 48 167 104 64 259 149 89 354 
3 23 60 42 35 110 74 50 176 116 66 271 168 91 371 
1 20 62 33 31 113 59 45 181 93 6u 2118 134 113 391 
2 21 64 39 33 118 70 47 190 110 62 299 158 85 408 
3 22 66 44 34 123 79 48 198 124 64 309 178 88 423 
1 19 71 36 30 133 64 43 216 101 57 349 145 78 477 
2 21 73 43 32 137 76 45 223 119 59 358 172 81 490 
3 22 75 48 33 141 86 46 229 134 61 366 194 83 502 
1 18 82 37 211 158 6ti 4U 262 104 53 442 150 73 611 
2 19 83 44 30 161 79 42 267 123 55 447 178 75 619 
3 20 84 50 31 163 89 44 272 138 57 452 200 78 627 

NAT 

Max 
142 
168 
189 
148 
175 
198 
154 
182 
205 
163 
193 
218 
171 
202 
228 
182 
215 
242 
197 
234 
263 
204 
242 
272 

m 
.0 
C: 
-6" 
3 
Cl> a 
~ a 
:i 
(0 
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Vent 
Height 

H 
(ft) 
6 

8 

10 

15 

20 

JU 

50 

IUU 

Connector 
Rise 

R 
/ftl 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 

TABLE M-1604.3.2a (Continued) 
VENT CONNECTOR CAPACITY 

THOUSANDS OF BTU PER HOUR 
CAPACITY OF TYPE B DOUBLE-WALL VENTS WITH TYPE B DOUBLE-WALL 

CONNECTORS SERVING TWO OR MORE CATEGORY 1 APPLIANCES 

Vent Connector Diameter-D 
8" 9" 10" 12" 

FAN NAT FAN NAT FAN NAT Vent Connector FAN 
Height Rise 

H R 
Min Max Max Min Max Max Min Max Max (ft\ (ft\ Min Max 
92 29b 185 lU!I 370 237 12tl 400 £0ll 6 2 174 764 
95 333 220 112 424 282 131 526 345 4 180 897 
97 363 248 114 463 317 134 575 386 6 NA NA 
100 320 194 118 408 248 138 507 303 8 2 186 822 
103 356 230 121 454 294 141 564 358 4 192 952 
105 384 258 123 492 330 143 612 402 6 198 1050 
106 341 2UU 125 436 257 146 542 314 10 2 196 870 
109 374 238 128 479 305 149 596 372 4 201 997 
111 402 268 131 515 342 152 642 417 6 207 1095 
110 .lllll 214 134 493 273 162 609 333 15 2 214 967 
112 419 253 137 532 323 165 658 394 4 221 1085 
115 445 286 140 565 365 167 700 444 6 228 1181 
107 436 224 131 552 285 158 681 347 20 2 223 1051 
110 463 265 134 587 339 161 725 41 4 4 230 1162 
113 486 300 137 618 518 164 764 466 6 237 1253 
1U3 512 <:.lD 125 649 ,lU:, 151 DU<: 372 30 2 216 1217 
105 535 282 129 679 360 155 840 439 4 223 1316 
108 555 317 132 706 405 158 874 494 6 231 1400 
97 b2/ 257 120 797 JJU 144 !ltl4 403 50 2 206 1479 
100 645 306 123 820 392 148 1014 478 4 213 1561 
103 661 343 126 842 441 151 1043 538 6 221 1631 
!11 81U .:co 112 1038 341 135 1285 417 100 2 192 1923 
94 822 316 115 1054 405 139 1306 494 4 200 1984 
97 834 355 118 1069 455 142 1327 555 6 208 2035 

14" 
NAT FAN 

Max Min Max 
496 223 1U4b 
616 230 1231 
NA NA NA 
516 238 1126 
644 244 1307 
772 252 1445 
536 249 11!!5 
664 256 1371 
792 263 1509 
568 272 1334 
712 279 1499 
856 286 1632 
596 291 1443 
748 298 1597 
900 307 1726 
632 286 1664 
792 294 1802 
952 303 1920 
689 273 2U2J 
860 281 2139 
1031 290 2242 
712 254 2644 
888 263 2731 
1064 272 281 1 

NAT 

Max 
ti53 
827 
NA 
696 
884 
1072 
730 
924 
1118 
790 
1006 
1222 
840 
1064 
1288 
910 
1160 
1410 
1UU7 
1291 
1575 
1050 
1346 
1642 

0 
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C1) 
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TABLE 1604.3.2a 

VENT CONNECTOR CAPACITY 

THOUSANDSOFBTUPERHOUR 
CAPACITY OF TYPE B DOUBLE-WALL VENTS WITH TYPE B DOUBLE-WALL 

CONNECTORS SERVING TWO OR MORE CATEGORY 1 APPLIANCES 

Vent Connector Diameter-D 
16" 18" 20" 22" 24" 

Connector 
Rise FAN NAT FAN NAT FAN NAT FAN NAT FAN 

R 
(ft) Min Max Max Min Max Max Min Max Max Min Max Max Min Max 
2 281 1371 t,:,;i 346 1772 lutiu NA NA NA NA NA NA NA NA 
4 287 1617 1081 352 2069 1370 NA NA NA NA NA NA NA NA 
6 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
2 298 1478 910 365 1920 115U NA NA NA NA NA NA NA NA 
4 305 1719 1150 372 2211 1460 471 2737 1800 560 3319 2180 662 3957 
6 313 1902 1390 380 2434 1770 478 3018 2180 568 3665 2640 669 4373 
2 311 1570 955 379 2049 1205 NA NA NA NA NA NA NA NA 
4 318 1804 1205 387 2332 1535 486 2887 1890 581 3502 2280 686 4175 
6 325 1989 1455 395 2556 1865 494 3169 2290 589 3849 2760 694 4593 
2 336 1760 1030 408 2317 1305 NA NA NA NA NA NA NA l'U\ 

4 344 1978 1320 416 2579 1665 523 3197 2060 624 3881 2490 734 4631 
6 351 2157 1610 424 2796 2025 533 3470 2510 634 4216 3030 743 5035 
2 357 1911 1095 430 2533 1385 NA NA NA NA NA NA NA NA 

4 365 2116 1395 438 2778 1765 554 3447 2180 661 4190 2630 772 5005 
6 373 2287 1695 450 2984 2145 567 3708 2650 671 4511 3190 785 5392 
2 367 2183 11 90 461 2891 1540 NA NA NA NA NA NA l'U\ 1'11 

4 376 2366 1510 474 3110 1920 619 3840 2365 728 4681 2860 847 5606 
6 384 2524 1830 485 3299 2340 632 4080 2875 741 4976 3480 860 5961 
2 350 2059 131:> 435 3548 1oti5 NA NA NA NA NA NA NA NA 
4 359 2814 1685 447 3730 2135 580 4601 2633 709 5569 3185 851 6633 
6 369 2951 2055 461 3893 2605 594 4808 3208 724 5826 3885 867 6943 
2 326 3490 1370 402 4707 1740 NA NA NA NA l'U\ l'U\ NA NA 
4 336 3606 1760 414 4842 2220 523 5982 2750 639 7254 3330 769 8650 
6 346 3714 2150 426 4968 2700 539 6143 3350 654 7453 4070 786 8892 

) -

NAT 

Max 
NA 
NA 
NA 
NA 

2590 
3130 

NA 
2710 
3270 

NA 
2960 
3600 

NA 
3130 
3790 

NA 
3410 
4150 

NA 

3790 
4620 

NA 
3950 
4810 
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TABLE M-1604.3.2b 
COMMON VENT CAPACITY 

CAPACITY OF TYPE B DOUBLE-WALL VENTS WITH TYPE B DOUBLE-WALL 
CONNECTORS SERVING TWO OR MORE CATEGORY 1 APPLIANCES 

Combined Aoollance Input Rating In Thousands of Btu Per Hour 
4• 5" 6" 7" 

FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN 
+FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT 

92 81 65 140 116 103 204 161 147 309 248 
101 90 73 155 129 114 224 178 163 339 275 
110 97 79 169 141 124 243 194 178 367 299 

125 112 91 195 164 144 283 228 206 427 352 
136 123 102 215 183 160 314 255 229 475 394 
152 138 118 244 210 185 361 297 266 547 459 

167 153 134 279 244 214 421 353 310 641 547 
175 163 rfl 311 277 rfl 489 421 rfl 751 658 

NAT 
+NAT 

200 
223 
242 

280 
310 
360 

423 
479 
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TABLE M-1604.3.2b (Continued) 
COMMON VENT CAPACITY 

CAPACITY OF TYPE B DOUBLE-WALL VENTS WITH TYPE B DOUBLE-WALL 
CONNECTORS SERVING TWO OR MORE CATEGORY 1 APPLIANCES 

Combined Aooliance lnout Ratina in Thousands of Btu Per Hour 
8" 9" 10" 12" 

Vent 
Height FAN FAN+ FAN+ FAN FAN FAN FAN FAN FAN FAN FAN NAT FAN 

H +NAT +NAT +NAT +NAT +NAT +NAT +NAT +NAT +NAT +FAN +NAT +NAT +FAN 
((ft) 

6 404 314 260 547 434 335 672 520 410 900 696 588 1284 
8 444 348 290 602 480 378 740 577 465 994 773 652 1423 
10 477 377 315 649 522 405 800 627 495 1076 841 712 1542 

15 556 444 365 753 612 465 924 733 565 1247 986 825 1794 
20 621 499 405 842 688 523 1035 826 640 1405 1116 916 2006 
30 720 585 470 979 808 605 1209 975 740 1658 1327 1025 2373 

50 854 706 550 1164 977 705 1451 1188 860 2024 1640 1280 2911 
100 1025 873 625 1408 1215 800 1784 1502 975 2569 2131 1670 3732 

14" 

FAN 
+NAT 

990 
1103 
1200 

1410 
1588 
1892 

2347 
3076 

NAT 
+NAT 

815 
912 
995 

1158 
1290 
1525 

1863 
2450 m 
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TABLE M-1604.3.2b (Continued) 
COMMON VENT CAPACITY 

CAPACITY OF TYPE B DOUBLE-WALL VENTS WITH TYPE B DOUBLE-WALL 
CONNECTORS SERVING TWO OR MORE CATEGORY 1 APPLIANCES 

16" 18" 20" 22" 
Combined Ao 11lance In cut Ralina In Thousands of Btu Per Hour 

FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN 
+FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN 

1735 1336 1065 2253 1732 1345 2838 2180 1660 3488 2677 1970 4206 
1927 1491 11 90 2507 1936 1510 3162 2439 1860 3890 2998 2200 4695 
2093 1625 1300 2727 2113 1645 3444 2665 2030 4241 3278 2400 5123 

2440 1910 1510 3184 2484 1910 4026 3133 2360 4971 3862 2790 6016 
2722 2147 1690 3561 2798 2140 4548 3552 2640 5573 4352 3120 6749 
3220 2558 1990 4197 3326 2520 5303 4193 3110 6539 5157 3680 7940 

3964 3183 2430 5184 4149 3075 6567 5240 3800 811 6 6458 4500 9837 
5125 4202 3200 6749 5509 4050 8597 6986 5000 10681 8648 5920 13004 

24" 

FAN 
+NAT 

3226 
3616 
3957 

4670 
5261 
6247 

7813 
10499 

NAT 
+NAT 

2390 
2680 
2920 

3400 
3800 
4480 

5475 
7200 
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TABLE M-1604.3.2c 
VENT CONNECTOR CAPACITY 

THOUSANDS OF BTU PER HOUR 

CAPACITY OF TYPE B DOUBLE-WALL VENT WITH SINGLE-WALL 
CONNECTORS SERVING TWO OR MORE CATEGORY 1 APPLIANCES 

Vent Connector Dlameter-D finches\ 
3" 4" 5" 6" 

A ~nliance lnout Ratlna Limits In Thousands of Btu Per Hour 
Vent Connector FAN NAT FAN NAT FAN NAT FAN 

Height Rise 
H R 

lftl {ft\ Min Max Max Min Max Max Min Max Max Min Max 

6 1 m m 26 m m 46 m m 71 m m 
2 m m 31 m m 55 m m 85 168 182 
3 m m 34 m m 62 121 131 95 174 198 

15 1 NR m 29 79 87 52 116 138 81 177 214 
2 NR m 34 83 94 62 121 150 97 185 230 
3 m m 39 87 100 70 127 160 109 193 243 

30 1 47 60 31 77 110 57 113 175 89 169 278 
2 50 62 37 81 115 67 117 185 106 177 290 
3 54 64 42 85 119 76 122 193 120 185 300 

50 1 46 69 33 75 128 60 109 207 96 162 336 
2 49 71 40 79 132 72 114 215 113 170 345 
3 53 72 45 83 136 82 119 221 128 178 353 

NAT 

Max 

102 
123 
138 

116 
138 
157 

129 
152 
172 

137 
164 
186 
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TABLE M-1604.3.2c 
VENT CONNECTOR CAPACITY 

THOUSANDS OF BTU PER HOUR 

CAPACITY OF TYPE B DOUBLE-WALL VENTS WITH SINGLE-WALL 
CONNECTORS SERVING TWO OR MORE CATEGORY 1 APPLIANCES 

Vent Connector Dlameter- D Inches) 
7" 8" 9" 10" 

Connector FAN NAT FAN NAT FAN NAT FAN 
Rise 

R 
/Ill Min Max Max Min Max Max Min Max Max Min Max 

1 207 223 140 262 293 183 325 373 234 447 463 
2 215 251 167 271 331 219 334 422 281 458 524 
3 222 273 188 279 361 247 344 462 316 468 574 

1 238 291 158 312 380 208 397 482 266 556 596 
2 246 314 189 321 411 248 407 522 317 568 646 
3 255 333 215 331 438 281 418 557 360 579 690 

1 226 380 175 296 497 230 378 630 294 528 779 
2 236 397 208 307 521 274 389 662 349 541 819 
3 244 412 235 316 542 309 400 690 394 555 855 

1 217 460 188 284 604 245 364 768 314 507 951 
2 226 473 223 294 623 293 376 793 375 520 983 
3 235 486 252 304 640 331 387 816 424 535 1013 

NAT 

Max 

286 
344 
385 

324 
387 
437 

358 
425 
482 

384 
458 
518 
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TABLE M-1604.3.2c 
COMMON VENT CAPACITY 

CAPACITY OF TYPE B DOUBLE-WALL VENTS WITH SINGLE-WALL 
CONNECTORS SERVING TWO OR MORE CATEGORY 1 APPLIANCES 

Common Vent Diameter-D (inches) 
4 " 5" 6" 7" 

Combined Aoollance lnout Retina In Thousands of Btu Per Hour 

FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN 
+FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT 

89 78 64 136 113 100 200 158 144 304 244 
98 87 71 151 126 112 218 173 159 331 269 
106 94 76 163 137 120 237 189 174 357 292 

121 108 88 189 159 140 275 221 200 416 343 
131 118 98 208 177 155 305 247 223 463 383 
145 132 113 236 202 179 350 286 257 533 446 

159 145 128 268 233 204 406 337 296 622 529 

NAT 
+NAT 

196 
218 
236 

274 
302 
349 

410 
m 
.D 
C 
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TABLE M-1604.3.2c (Continued) 
COMMON VENT CAPACITY 

CAPACITY OF TYPE B DOUBLE-WALL VENTS WITH SINGLE-WALL 
CONNECTORS SERVING TWO OR MORE CATEGORY 1 APPLIANCES 

8 " 9" 10" 
Combined Aoollance Input Rating in Thousands of Btu Per Hour 

Vent 
Height 

H FAN FAN NAT FAN FAN NAT FAN FAN NAT 
(ft) +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT 

6 398 310 257 541 429 332 665 515 407 
8 436 342 285 592 473 373 730 569 460 

10 467 369 309 638 512 398 787 617 487 

15 544 434 357 738 599 456 905 718 553 
20 606 487 395 824 673 512 1013 808 626 
30 703 570 459 958 790 593 1183 952 723 

50 833 686 535 1139 954 689 1418 1157 838 
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TABLE M-1605.4.1a 
CAPACITY OF MASONRY CHIMNEY WITH TYPE B DOUBLE-WALL VENT 

CONNECTOR SERVING A SINGLE CATEGORY 1 APPLIANCE 

Connector Diameter-D (inches) 

To be used with chimnev area within the size limits at bottom. 
3" 4" 5" 6" 

Aooliance Input Ratln9 in Thousands of Btu Per Hour 
FAN NAT FAN NAT FAN NAT FAN NAT 

Height Lateral 
H L 
tll\ ffl\ Min Max Max Min Max Max Min Max Max Min Max Max 
ti 2 l'\H l'\H 28 l'rl l'rl 52 l'\H l'\H 86 l'\H JIil 130 

5 JIil JIil 25 JIil JIil 49 JIil JIil 82 JIil JIil 117 
10 2 l'\H l'\H 31 ''" l'rl 61 l'\H l'\H 103 l'\H JIil 162 

5 JIil JIil 28 JIil JIil 57 JIil JIil 96 JIil JIil 148 
10 JIil JIil 25 JIil JIil 50 JIil JIil 87 JIil JIil 139 

15 2 JIil JIil 35 l'rl l'\H 67 JIil JIil 114 l'rl l'\H 179 
5 JIil JIil 33 JIil JIil 62 JIil JIil 107 JIil JIil 164 

10 JIil JIil 28 JIil JIil 55 JIil JIil 97 JIil JIil 153 
15 NR JIil JIil JIil JIil 48 JIil JIil 89 JIil JIil 141 

20 2 l'\H JIil 36 l'\H l'\H 74 l'\H JIil 124 M'I JIil 201 
5 JIil JIil 36 JIil JIil 68 JIil JIil 116 JIil JIil 184 

10 JIil JIil JIil JIil JIil 60 JIil JIil 107 JIil JIil 172 
15 JIil JIil JIil JIil JIil JIil JIil JIil 97 JIil JIil 159 
20 JIil JIil JIil JIil JIil JIil JIil JIil 83 JIil JIil 148 

7" 

FAN 

Min Max 
104 317 
JIil JIil 
99 405 
133 389 
JIil JIil 
85 475 
28 457 

157 429 
JIil JIil 
91 522 
124 503 
153 474 
178 448 
JIil JIil 

NAT 

Max 
180 
165 
221 
204 
181 
250 
231 
216 
201 
274 
254 
237 
220 
206 

m 
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TABLE M-1605.4.1a (Continued) 
CAPACITY OF MASONRY CHIMNEY WITH TYPE B DOUBLE-WALL VENT 

CONNECTOR SERVING A SINGLE CATEGORY 1 APPLIANCE 

Connector Diameter-D (inches) 

To be used with chimnev area within the size limits at bottom. 
3" 4" 5" 6" 

Aooliance Input Rating in Thousands of Btu Per Hour 
FAN NAT FAN NAT FAN NAT FAN NAT 

Height Lateral 
H L 

(ft) (ft) Min Max Max Min Max Max Min Max Max Min Max Max 
30 2 NH NA 41 NR flt1 82 NH flt1 137 NA NR 216 

5 NA NR NA NA NR 76 NA NA 128 NA NA 198 
10 NA NA NA NR NA 67 NA NA 11 5 NA NA 184 
15 NA NA NA NA NA NA NA NA 107 NA NA 171 
20 NA NA NA NA NA NA NA NA 91 NA NA 159 
30 NA NA NA NA NA NA NA NA NA NA NA NA 

50 2 NA NA NA NA flt1 92 NH NH 161 NA NA 251 
5 NA NA NA NA NA NA NA NA 151 NA NA 230 

10 NA NA NA NA NA NR NA NA 138 NA NA 215 
15 NA NR NA NR NR NA NA NA 127 NA NA 199 
20 NA NR NR NA NR NR NR NR NA NR NR 185 
30 NA NR NA NA NA NA NA NA NA NA NA NR 

Minimum Internal 
Area of Chimney 12 19 28 38 
Square Inches 

Maximum Internal 
Area of Chimney 49 88 137 198 
Square Inches 

7" 

FAN 

Min Max 
87 581 
118 561 
146 532 
NA NA 
NA NA 
NA NA 
81 629 
NA NA 
NA NA 
NA NA 
NA NR 
NA NA 

50 

269 

NAT 

Max 
303 
281 
263 
243 
227 
188 
351 
323 
304 
282 
264 
NR 

0 
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TABLE M-1605.4.1a (Continued) 
CAPACITY OF MASONRY CHIMNEY WITH TYPE B DOUBLE-WALL VENT 

CONNECTORS SERVING A SINGLE CATEGORY 1 APPLIANCE 

Connector Dlamete r-D (Inches) 

To be used with chimney area within the s ize limits a t bottom. 
8" 9" 10" 12" 

Aoollance Input Rating In Thousands of Btu Per Hour 
FAN NAT FAN NAT FAN NAT FAN 

Height Lateral 
H L 

(ft) (ft) Min Max Max Min Max Max Min Max Max Min Max 
6 2 128 405 247 158 508 320 190 625 401 288 877 

5 !'.fl !'.fl 231 205 494 298 244 611 376 363 863 
2 123 519 298 150 655 ;!H8 182 810 491 273 1144 

10 5 163 502 277 196 638 365 234 791 466 343 1124 
10 197 477 263 235 610 347 279 762 444 414 1093 
2 117 613 336 143 779 441 173 968 562 260 1376 

15 5 156 594 313 188 759 416 224 946 533 327 1352 
10 190 565 296 226 727 394 266 912 567 394 1315 
15 221 538 281 263 698 375 310 880 485 451 1280 
2 113 678 375 138 867 491 167 1083 627 249 1548 
5 151 658 350 182 845 463 217 1059 597 315 1523 

20 10 184 627 332 219 811 440 258 1022 566 380 1482 
15 213 598 314 253 780 418 299 987 541 436 1443 
20 248 572 296 293 750 397 342 955 513 490 1406 

NAT 

Max 
581 
561 
724 
712 
668 
841 
828 
777 
742 
953 
933 
879 
840 
807 m 
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TABLE M-1605.4.1a (Continued) 
CAPACITY OF MASONRY CHIMNEY WITH TYPE B DOUBLE-WALL VENT 

CONNECTORS SERVING A SINGLE CATEGORY 1 APPLIANCE 

Connector Dlameter-D (inches) 

To be used with chimnev area within the size limits at bottom. 
8" 9" 10" 12" 

Aoollance Input Ratiml in Thousands of Btu Per Hour 
FAN NAT FAN NAT FAN NAT FAN NAT 

Height Lateral 
H L 
(ft\ (ft\ Min Max Max Min Max Max Min Max Max Min Max Max 

2 107 762 421 131 985 558 158 1240 717 234 1793 1112 
5 144 741 393 174 962 526 207 1216 683 299 1766 1094 

30 10 175 709 373 209 927 500 247 11 76 648 358 1721 1025 
15 203 678 353 240 893 476 285 1139 621 412 1679 981 
20 236 649 332 278 860 450 326 1103 592 465 1638 940 
30 NR t.fl 288 357 801 416 412 1035 555 573 1560 877 
2 100 840 477 122 1106 633 146 1413 812 214 2080 1243 
5 136 819 445 164 1083 596 195 1387 774 279 2052 1225 

50 10 166 786 424 199 1047 567 234 1347 733 331 2006 1147 
15 192 755 400 227 1010 539 266 1307 702 382 1961 1099 
20 NR NR 376 261 977 511 305 1269 669 431 1916 1050 
30 NR NR 327 NR NR 468 388 1196 623 533 1832 984 

Minimum Internal 
Area of Chimney 63 78 95 132 
Square Inches 

Maximum Internal 
Area of Chimney 352 445 550 792 
Square Inches 



TABLE M-1605.4.1b 
CAPACITY OF MASONRY CHIMNEY WITH SINGLE WALL VENT 
CONNECTORS SERVING A SINGLE CATEGORY 1 APPLIANCE 

Connector Diameter-0 (inches) 

To be used with chlmnev area within the size limits at bottom. 
3" 4" 5" 6" 

Aooliance Input Ratina In Thousands of Btu Per Hour 
FAN NAT FAN NAT FAN NAT FAN 

Height Lateral 
H L 

(ft) (ft) Min Max Max Min Max Max Min Max Max Min Max 
6 2 NH r.t1 28 NH r.t1 52 l\t1 NH 86 lllR NR 

5 NR NR 25 NR NR 48 NR NR 81 NR NA 
2 NH l\t1 31 NH r.t1 61 NH NH 102 NR NR 

10 5 NR NR 28 NR NR 56 NR NR 95 NR NR 
10 NR NR 24 NR NR 49 NR NR 86 NR NR 

15 2 lllR l\t1 35 NR l\t1 67 l\t1 l\t1 113 NR l\t1 
5 NR NR 32 NR NR 61 NR NR 106 NR NR 

10 NA NR 27 NR NR 54 NA NR 96 NR NR 
15 NR NR NR NR NR NR NR NR 87 NR NR 
2 NR l\t1 38 NH 1'111 73 NH NM 123 NH r.t1 

5 NR NR 35 NR NR 67 NR NR 115 NR NR 
20 10 NR NR NR NR NR 59 NR NR 105 NR NR 

15 NR NR NR NR NR NR NR NR 95 NR NR 
20 NR NR NR NR NR NR NR NR 80 NR NR 

7" 

NAT FAN 

Max Min Max 
130 NM lllR 
116 NR NR 
161 171 403 
147 212 387 
137 NR NR 
178 166 473 
163 206 454 
151 NR NR 
138 NR NR 
200 163 520 
183 201 500 
170 NR NR 
156 NR NR 
144 NR NR 

NAT 

Max 
180 
164 
220 
203 
189 
249 
230 
214 
198 
273 
252 
235 
217 
202 
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TABLE M-1605.4.1b (Continued) 
CAPACITY OF MASONRY CHIMNEY WITH SINGLE WALL VENT 
CONNECTORS SERVING A SINGLE CATEGORY 1 APPLIANCE 

Connector Diameter-0 (inches) 

To be used with chlmnev area within the size limits at bottom. 
3" 4" 5" 6" 

Annllance Input Rating in Thousands of Btu Per Hour 
FAN NAT FAN NAT FAN NAT FAN 

Height Lateral 
H L 

(ft) (ft) Min Max Max Min Max Max Min Max Max Min Max 
2 NH l'li 41 I\FI NH 81 l'li l'li 136 !\fl l'li 
5 NR !\fl NR l'-f1 t-fl 75 t-fl l'-f1 127 NA NR 

30 10 NR t-fl NR l'-f1 NA 66 NA NR 113 NR NR 
15 NR t-fl NR t-fl t-fl t-fl l'-f1 NR 105 !\fl NR 
20 NA t-fl t-fl t-fl t-fl l'-f1 !'fl t-fl 88 !'fl t-fl 
30 t-fl t-fl t-fl l'-f1 t-fl l'-f1 t-fl t-fl t-fl t-fl t-fl 
2 t-fl t-fl l'li l'li M'I 91 !Iii (Ill 160 l'li l'li 
5 M'I M'I l'-f1 M'I M'I (Ill (Ill (Ill 149 t-fl (Ill 

50 10 NR NA NR NR NA NR NR M'I 136 NR NA 
15 NR NR NR NR NR NR NR NR 124 NR NR 
20 NR NR NR NR NR NR l'-f1 NR NR NR NR 
30 NR l'-.Fl t,fl NR l'-f1 t,fl t,fl NA NA NR NA 

Minimum Internal 
Area of Chimney 12 19 28 38 

Square Inches 
Maximum Internal 
Area of Chimney 49 88 137 198 
Square Inches 

North Carolina State Gas Code/1992 1993 Revisions 

7" 

NAT FAN 

Max Min Max 
215 158 578 
196 194 558 
182 NR NR 
168 NR t-fl 
155 t-fl t-fl 
t-fl t-fl t-fl 

250 l'li "" 228 (Ill l'-.Fl 
212 NR NR 
195 NR NR 
180 NR NR 
t,fl t,fl I\FI 

50 

269 

NAT 

Max 
302 
279 
260 
240 
223 
182 
350 
321 
301 
278 
258 
t,fl 

88.7 
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Equipment Venting 

TABLE M·1605.4.1b (Continued) 
CAPACITY OF MASONRY CHIMNEY WITH SINGLE WALL VENT 
CONNECTORS SERVING A SINGLE CATEGORY 1 APPLIANCE 

Connector Dlameter-D (Inches) 

To be used with chimney area within the size llmlts at bottom. 
8" 9" 10" 12" 

Aoollance lnout Ratln<1 In Thousands of Btu Per Hour 
l'AN NAT FAN NAI l'AN NAI FAN NAT 

Height Lateral 
H L 

(It) (ft) Min Mex Mex Min Max Mex Min Mex Mex Min Mex Max 
6 2 222 404 247 279 507 319 JH5 624 400 553 876 580 

5 !'fl !'fl 230 !'fl !'fl 297 474 609 375 678 861 560 

10 2 216 518 297 271 654 387 373 808 490 536 1142 722 
5 269 500 276 334 635 364 459 789 465 657 1121 710 
10 328 474 261 403 606 345 547 758 441 771 1088 665 

15 2 211 611 335 264 776 440 362 965 560 520 1373 840 
5 261 591 312 325 755 414 444 942 531 637 1348 825 
10 319 561 294 392 722 392 531 907 504 749 1309 774 
15 373 532 278 452 692 372 606 873 481 841 1272 738 

20 2 206 675 374 258 864 490 252 1079 625 508 1544 950 
5 255 655 348 317 842 461 433 1055 594 623 1518 930 
10 312 622 330 382 806 437 517 1016 562 733 1475 875 
15 365 592 311 442 773 414 591 979 536 823 1434 835 
20 !'fl !'fl 292 501 741 392 663 944 510 911 1394 800 

30 2 200 759 420 249 982 556 340 1237 715 489 1789 11 10 
5 245 737 391 306 958 524 417 1210 680 600 1760 1090 

10 300 703 370 370 920 496 500 1168 644 708 1713 1020 
15 352 670 349 428 884 471 572 1128 61 5 798 1668 975 
20 !'fl !'fl 327 485 850 445 643 1089 585 883 1624 932 
30 !'fl !'fl 281 604 785 408 787 1015 544 1055 1539 865 

50 2 191 837 475 238 11 03 631 323 1408 810 463 2076 1240 
5 235 814 442 293 1078 593 398 1381 770 571 2044 1220 

10 287 779 420 355 1038 562 477 1337 728 674 1994 11 40 
15 !'fl !'fl 395 410 1000 533 546 1294 695 761 1945 1090 
20 !'fl !'fl 370 467 964 504 616 1251 660 844 1898 1040 
30 !'fl !'fl 318 !'fl !'fl 458 756 1172 610 1009 1805 970 

Minimum lnlemal 
Area of Chimney 63 78 95 132 
Square Inches 

Malllmum 
Internal 352 445 550 792 

Area of Chimney 
Square Inches 
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TABLE M-1605.4.2a 
VENT CONNECTOR CAPACITY 

CAPACITY OF MASONRY CHIMNEY WITH TYPE B DOUBLE-WALL 
CONNECTORS SERVING TWO OR MORE CATEGORY 1 APPLIANCES 

Vent Connector Dlameter-D I Inches \ 
3" 4" 5" 6" 

Connector FAN NAT FAN NAT FAN NAT FAN 
Rise 

R 
lftl Min Max Max Min Max Max Min Max Max Min Max 

1 l',R l',R 21 56 62 40 75 106 67 96 194 
2 36 43 28 58 79 52 78 133 85 99 230 
3 38 49 34 60 92 61 80 155 97 102 262 

1 34 48 23 54 93 44 78 154 74 106 277 
2 36 55 31 56 105 55 81 174 89 109 299 
3 38 59 35 59 115 64 84 189 102 112 319 

1 33 54 25 53 11 1 48 75 192 82 102 357 
2 35 60 32 55 122 58 79 208 95 106 376 
3 37 64 36 57 131 66 82 221 107 109 392 

1 33 52 26 51 116 49 74 209 82 99 405 
2 35 59 31 54 127 58 78 225 96 103 421 
3 37 64 37 56 135 66 80 237 108 106 435 

NAT 

Max 

101 
124 
143 

114 
134 
153 

127 
145 
163 

133 
152 
170 

0 
::, 
(1) 
QI 
::, 
Q. 

~ 
0 
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~
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0 
0 
Q. 
(1) 
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TABLE M-1605.4.2a 
VENT CONNECTOR CAPACITY 

CAPACITY OF MASONRY CHIMNEY WITH TYPE B DOUBLE-WALL 
CONNECTORS SERVING TWO OR MORE CATEGORY 1 APPLIANCES 

Vent Connector Diameter- D (Inches\ 
7" 8" 9" 10" 

A loliance Input Ratin ~ Limits in Thousands of Btu Per Hour 
Connector FAN NAT FAN NAT FAN NAT FAN 

Rise 
R 

1ft) Min Max Max Min Max Mex Min Max Max Min Max 

1 130 274 141 158 370 201 190 479 253 225 599 
2 134 324 173 162 436 232 194 562 330 230 694 
3 137 369 203 166 491 270 198 633 349 234 795 

1 148 384 174 186 511 229 228 658 297 280 824 
2 152 419 192 190 558 260 233 718 339 286 900 
3 156 448 215 194 597 292 238 760 . 382 292 960 

1 142 504 187 178 680 255 219 883 337 206 1115 
2 147 531 209 183 715 287 224 928 378 272 11 71 
3 151 554 233 188 746 317 229 968 418 279 1220 

1 138 582 198 173 798 271 212 1049 362 256 1334 
2 143 604 222 178 827 304 218 1085 400 263 1379 
3 147 624 247 182 854 334 223 111 8 439 270 1421 

NAT 

Max 

319 
378 
439 

375 
432 
486 

432 
484 
535 

462 
510 
558 

m 
.0 
r:: -s· 
3 
(I) 

;:?. 
< 
(I) 
::, 
C 
::, 

C.0 



TABLE M-1605.4.2b 
COMMON CHIMNEY CAPACITY 

CAPACITY OF MASONRY CHIMNEY WITH TYPE B DOUBLE-WALL 
CONNECTORS SERVING TWO OR MORE CATEGORY 1 APPLIANCES 

Minimum Internal Area of Chimnev. Sauare Inches 
12" 19" 28" 38" 

Combined Annllance Input RatinQ In Thousands of Btu Per Hour 
Vent 

Height 
H FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN 

(ft) +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT 

6 NR 74 25 NR 119 46 NR 178 71 NR 257 
8 NR 80 28 NR 130 53 NR 193 82 NR 279 
10 NR 84 31 NR 138 56 NR 207 90 NR 299 

15 NR 90 36 NR 152 67 NR 233 106 NR 334 
20 NR 92 41 NR 159 75 NR 250 122 NR 368 
30 NR 91 NR NR 165 NR NR 270 137 NR 404 

50 NR 85 NR NR 163 NR NR 284 NR NR 435 

NAT 
+NAT 

103 
119 
131 

152 
172 
198 

NR 

0 
::::, 
(D 

II> 
::::, 
Q. 

i 
~ 
~ 
'< 
C 

! 
5" 
(0 

(") 
0 
Q. 
(D 
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TABLE M-1605.4.2b 
COMMON CHIMNEY CAPACITY 

CAPACITY OF MASONRY CHIMNEY WITH TYPE B DOUBLE-WALL 
CONNECTORS SERVING TWO OR MORE CATEGORY 1 APPLIANCES 

Minimum Internal Area of Chimnev Sauare Inches 
50" 63" 78" 113" 

Combined Aoollance lnDut Ratlna In Thousands of Btu Per Hour 

FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN 
+FAN +NAT +NAT +FAN +NAT +NAT +NAT +NAT +NAT +FAN +NAT 

~ 351 143 I\R 458 188 I\R 582 246 I\R 853 
I\R 384 163 I\R 501 218 I\R 636 278 I\R 937 
I\R 409 177 I\R 538 236 I\R 686 302 I\R 1010 

I\R 467 212 I\R 611 283 I\R 781 365 I\R 1156 
I\R 508 243 I\R 668 325 I\R 858 419 I\R 1286 
I\R 564 278 I\R 747 381 I\R 969 496 I\R 1473 

I\R 620 328 I\R 831 461 I\R 1089 606 I\R 1692 

NAT 
+NAT 

I\R 
408 
454 

546 
648 
749 

922 
m 
.0 
C 
"C 
3 
CD a 
~ = s 
10 
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TABLE M-1605.4.2c 
VENT CONNECTOR CAPACITY 

CAPACITY OF MASONRY CHIMNEY WITH SINGLE-WALL 
CONNECTORS SERVING TWO OR MORE CATEGORY 1 APPLIANCES 

THOUSANDS OF BTU PER HOUR 
Vent Connector Diameter-0 (inches) 

3" 4" 5" 6" 
Connector FAN NAT FAN 

Rise 
NAT FAN NAT FAN 

R 
(ft) Min Max Max Min Max Max Min Max Max Min Max 

1 NR NA 21 NA NA 39 NA NA 66 179 191 
2 NR NA 28 NR NR 52 NA NA 84 186 227 
3 NA NA 34 NA NA 61 134 153 97 193 258 

1 NA NA 23 NA NA 43 129 151 73 199 271 
2 NR NA 30 92 103 54 135 170 88 207 295 
3 NA NA 34 96 112 63 141 185 101 215 315 

1 NA NA 24 86 108 47 126 187 80 193 347 
2 NA NA 31 91 119 57 132 203 93 201 366 
3 NA NA 35 95 127 65 138 216 105 209 381 

1 NA NA 25 85 113 48 124 204 80 188 392 
2 NA NA 31 89 123 57 130 218 94 196 408 
3 NA NA 35 94 131 65 136 231 106 205 422 

NAT 

Max 

100 
123 
142 

112 
132 
151 

124 
142 
160 

130 
149 
167 

0 
::, 
(II 

DI 
::, 
0. 

-; 
0 
"Tl 
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TABLE M-1605.4.2c (Continued) 
VENT CONNECTOR CAPACITY 

CAPACITY OF MASONRY CHIMNEY WITH SINGLE-WALL 
CONNECTORS SERVING TWO OR MORE CATEGORY 1 APPLIANCES 

THOUSANDS OF BTU PER HOUR 
Vent Connector Dlameter-D I Inches\ 

7" 8" 9" 10" 

Connector FAN NAT FAN NAT FAN NAT FAN 
Rise 

R 
tit\ Min Max Max Min Max Max Min Max Max Min Max 

1 231 271 140 292 366 200 362 474 252 499 594 
2 239 321 172 301 432 231 373 557 299 509 696 
3 247 365 202 309 491 269 381 634 348 519 793 

1 268 376 171 349 502 225 445 646 291 623 808 
2 277 411 189 359 548 256 456 706 334 634 884 
3 286 439 213 368 586 289 466 755 378 646 945 

1 259 492 183 338 665 250 430 864 330 600 1089 
2 269 518 205 348 699 282 442 908 372 613 1145 
3 277 540 229 358 729 312 452 946 412 626 1193 

1 252 567 194 328 778 265 417 1022 355 582 1302 
2 262 588 218 339 806 298 429 1058 393 596 1346 
3 271 607 243 349 831 328 440 1090 431 610 1386 

NAT 

Max 

283 
331 
375 

360 
402 
437 

455 
490 
521 

537 
567 
595 

m 
.Cl 
C 
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3 
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TABLE M-1605.4.2d 
COMMON CHIMNEY CAPACITY 

CAPACITY OF MASONRY CHIMNEY WITH SINGLE-WALL 
CONNECTORS SERVING TWO OR MORE CATEGORY 1 APPLIANCES 

Minimum Internal Area of Chimney Square Inches 
12" 19" 28" 

Combined Accllance Input Rating In Thousands of Btu Per Hour 

FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN 
+FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN 

Jll1 7'J 25 Jll1 1 ltl 45 Jll1 171> 71 Jll1 

--m- 79 2ii""" --m- 128 ---w- --m- 190 _ 8_1 _ --m-
--m- 83 """'j"f""" --m- """136 ~ --m- """'2lis"" ---ii9 --m-

Jll1 tit! 'JI> Jll1 149 61> Jll1 2'JO 105 l'l'1 

--m- 90 """'iio --m- 75'7 ~ --m- ----m- """'"i2o --m-
--m- 90 71r --m- 162 --m- --m- 266 7'35 --m-

Jll1 83 Jll1 M'I JOU Jll1 Jll1 280 Jll1 Jll1 

38" 

FAN 
+NAT 
255 

276 
"""'295 

'J'J5 
362 
""'198 

429 

NAT 
+NAT 

1U2 
118 
129 

15U 
7'lo 
195 

M'I 

0 
::, 
(D 

m 
::, 
Cl. 

"i 
~ 
~
'< 

I 
:i 

10 
0 
0 
Cl. 
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TABLE M-1605.4.2d (Continued) 
COMMON CHIMNEY CAPACITY 

CAPACITY OF MASONRY CHIMNEY WITH SINGLE-WALL 
CONNECTORS SERVING TWO OR MORE CATEGORY 1 APPLIANCES 

Minimum Internal Area of Chlmnev. Sauere Inches 
50" 63" 78" 

Combined Annllance lnDut Retina In Thousands of Btu Per Hour 

FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN 
+FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN 

llfl a4tl 142 1'11 455 187 llfl 579 245 1'11 

7lr 380 162 7lr 497 217"" 7lr 633 277 7lr 
7lr 405 775 7lr 532 234 7lr """"iiiill 300 7lr 

llfl 460 210 1'11 !iU2 2t!U llfl 772 360 1'11 

7lr 503 240 7lr 661 ~ 7lr 849 7Ts"" 7lr 
7lr 558 275 7lr 139 377 7lr 957 490 7lr 

l'l'1 612 325 l'l'1 821 455 1'11 1076 600 l'l'1 

113" 

FAN 
+NAT 
846 

928 
7oiio 

1139 
1264 
1447 

1672 

NAT 
+NAT 

1'11 

"""'iios 
450 

540 
640° 
""""74o 

910 
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Chapter 17 
FUEL-GAS SUPPLY SYSTEMS 

SECTION M -1701 - GENERAL 

Fuel-gas supply systems extending from the point of delivery to the 
connection with each gas utilization appli ance shall conform to the 
requirements of thi s chapter. For pri vate individual LPG systems, the 
point of delivery is the outlet of the fi rst stage pressure regulator. For 
all othe r fue l gas supply systems, the point of de livery is the outlet of 
the gas service me ter. 

SECTION M-1702-AUTHORITY TO RENDER GAS SERVICE 
Gas service shall not be rendered until approval by fi nal inspection in 

compliance with Section R- 11 l. 

SECTION M-1703-GAS METERS 
M-1703.1 Accessible and Acceptable Location: A meter location, when 
required, shall be provided for the building or premises to be served. The 
location shaU be such that the meter and connections are accessible in order 
that the meter may be read or changed. Location, space requirements, 
dimensions, and type of installation shall be acceptable to the gas company. 

M-1703.2 Support: Gas meters shall be securely supported or connected 
to rigid piping. 

SECTION M-1704- GAS PIPING MATERIALS 
M-1704.1 Approved types: Pipe and tubing materials shall conform to 
Table No. M-1 704.1, or other approved materials. 

M-1704.2 Prohibited piping materials : Pi pe, tubing, o r fittin gs 
cons tructed of the following materia ls shall be prohibited unless pan 
of a labeled equipment assembly: 

I. Ductile or cast iron pipe and fitting. 
2. Plastic pipe and fittings shall not be used within or beneath a 

building. 
3. Copper and brass pipe and tubing, with the exception of tin lined 

copper tubing, shall not be used if the gas conta ins an average of 
0.3 grains of hydrogen sulfide per I 00 standard cubic feet of gas. 

4. Bushings shall not be used in piping systems 
M-1704.3 Used materials: Before reusing pipe, tubing, fillings, valves, 
etc., removed from an existing fuel-gas installation shall be thoroughly 
cleaned, inspected and ascertained to be equivalent to new material. 

1996 Revisions 177 

• 
• • 
• 



One and Two Family Dwelling Code 

Table No. M-1704.1 
GAS SUPPLY PIPING MATERIALS 

APPROVED 
MATERIAL STANDARD JOINTS NOTES 

Black Steel ASTM A53, A I06 Welded. Threaded, Schedule 40 pipe. malleable black 
Flanged or galvanized fittings only. Paint with 

one coat exterior paint if outside above 
grade. Protect in accordance with 
Section M-1707.1.2 if outside below 
grade. 

Galvanized ASTM A53 Thread or Flanged Schedule 40 pipe, malleable black 
Steel Pipe linings only. Protect in accordance with 

Section M-1707.1.2 if outside below 
grade. 

Conugated ANSI/AGA LC I Proprie tary Labeled sy>1em. ln>1all per 
Stainless Steel Mechanical Fittings manufacturer's installation instructions. 
Tubing Above grade use only. 

Soft Copper. ASTM B75. B88, B280 Flared or Brazed Mark as per Section M- 1707.8 
Type Kor L 
Tubing 

B68 when used above grade. 

Copper or ASTM B42, B43. B302 Threaded or Flared None 
Brass Pipe 

Plastic Pipe ASTM D25 I 3 Solvent Cement. Use only underground. outside of 
Adhesive, He.it Fusion, building 
Compression Couplings. 
Flanged 

SECTION M-1705-GAS VALVES 
M-1705.1 Approved type: Gas valves shall be labe led for fuel gas 
service and compatible with the gas piping served. Manually operated 
gas va lves shal l conform to ANSI Z2 l .15 , as li s ted in Sect ion 
S-26.1705, or as approved. 

M-1705.2 Size: Gas valves shall be equivalent in nominal size to the 
piping served. 

M-1705.3 Shutoff valve: Accessible shutoff valves shall be installed 
within 6-feet of an appliance, within the same room and upstream from 
the union connection. When an appl iance connector is used, the valve 
shall be ins talled upstream of the connector. Shutoff valves located 
adjacent to, inside or under an appliance shall be accessible. 

M-1705.4 Log Lighter: Gas outle ts located in fireplace s shall be 
controlled by labeled valves located in the same room ou ts ide the 
hearth and not more than 6-feet from the outlets . Where gas piping on 
the discharge side of the valve penetrated the masonry hearth o r walls, 
it shall be e ncased in a metal sleeve. The space between the gas pipe 
and the sleeve shall be sealed with a high-temperature compound to 
prevent hot embers from endangering adjacent combustible surfaces. 
This does no t apply to gas logs. 
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M-1705.5 Quick-disconnect devices: Gas u1iliza1ion equipmen1 may be 
connec1ed to the building piping by means of a labeled quick-disconnect 
device. When installed indoors. a manual shutoff valve shall be installed 
upstream of the qu ick-disconnect device. Gas conven ience out le ts 
conforming to AGA Requirement 7-90. as listed in Section S-26.1705. 
shall not require a manual valve upstream of the device. 

SECTION M-1706-PIPING JOINTS AND CONNECTIONS 
M-1706.1 General: The type of piping joint used shall be suitable for the 
pressure-temperature conditions and compatible with the piping material. 

M-1706.2 Pipe joints: Pipe joint compound or tape shall be used on 
male threads only. 
M-1706.3 Tubing joints : Tubing joints hall be made with approved or 
labeled gas tubing fittings, or be brazed with a material having a mehing 
point in excess of 1000°F. Brazing alloys shal l not contain phosphorus. 
Flared joints shall be made with the proper naring tool that wi II produce a 
nare compatible wi1h the approved fitting . Other approved joints shall be 
installed in accordance with the manufacturers recommendations. 

M-1706.4 Metallic fittings: Fittings used wi th steel pipe shall be steel, 
brass, or bronze. Fittings u ed with copper or brass pipe shall be copper, 
brass, or bronze. Brass or bronze fillings, if exposed to soil. shall have a 
minimum 80 percent copper content. Fittings such as couplings. propriety 
type joint , saddle tees, gland-type compression fillings, and fl ared, 
f1arelcss, or compression type tubing fittings shall be: 

I. U ed wi1hin the service conditions anticipated wi th respecl to 
vibration, fatigue, and thermal expansion or con1ract ion. 

2. Installed and supponed 10 prevent separa1ion of 1he join! by gas 
pressure or cx1crnal force. 

M-1706.5 Plastic joints and fittings: Plas1ic pipe. tubing and linings 
shall be joined by solvent-cement. adhesive or heal-fusion methods, or by 
means of compression couplings or flanges in accordance wi1h the 
manufacturer's recommenda1ions. The following shall apply 10 joints in 
plas1ic pipe and tubing: 

I. Plas1ic pipe or 1ubing shall no1 be threaded. 
2. The join! shall be designed and ins1alled so 1hat the longitudinal 

pull-out resis1ance of 1he joint wil l be at leas! equal 10 the 1ensile 
s1rength of 1he plas1ic piping ma1erial. 

3. Solven1-cemen1 joinls, adhesive joims. and heal-fusion joims 
shall be made in accordance with procedures specified by 1he 
manufacturer. 

4. Solvent-cemenl or heat-fusion joints shall 1101 be made between 
differen1 1ypes of plastics. 

5. Hea1-fusion or mechanical joints shall be used when joining 
polyethylene pipe, lubing, or fitt ings. 

6. Flanges or special join1s shall be used in accordance with 1he 
manufacturer's ins1ructions. 
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7. When compression type mechanical joints are used, the gasket 
material in the fitting shall be compatible with the plastic piping, 
and a one-piece internal rigid tubular stiffener shall be used with 
the filling . 

.M-1706.6 Appliance connection: Gas appliances and equipment shal l 
be connected to the building piping by rigid metallic pipes, semi-rigid 
metallic tubing, or a labeled gas appliance connector, having a diameter 
not less than the nominal inlet connection to the appliance in accordance 
with their label. Appliance connectors shall be not more than 6-feet in 
length, and shall not be concealed within or run through walls, noors or 
partitions. 

SECTION M-1707- GAS PIPING INSTALLATION 
M-1707.1 Underground piping: Underground gas piping shall be 
installed to protect il from settlement, shifting, contact or damage 
resulting from proximity to structures. 

M-1707.1.1 Minimum depth: Underground metall ic piping systems 
shall be installed at a minimum or I 0-inches below grade. Plastic piping 
systems shal l be installed at a minimum or JO-inches below grade. Ir 
minimum depths cannot be maintained. the piping system shall be 
installed in conduit or shielded in an approved manner. 

M-1707.1.2 Protection against corrosion: Gas piping in contact with 
material which will corrode the piping shall be protected by approved 
corrosion control pract ices. Field wrapping shall be limited to short 
sections and fill ings that must be stripped for threading or welding. 
Galvanizing shall not be deemed equivalent protection. When dissimilar 
metals arc joined underground, dielectric lillings or couplings shall be 
used. 
M-1707.1.3 Connection of plastic and metallic piping: Connections 
between metallic and plastic piping shall be made only underground, 
outside or the building, and with approved transition fi llings. 
M-1707.1.4 Piping through foundation wall: Penetrations through 
foundation or basement walls of a dwelling shall be encased in a sleeve. 
The annular space between the gas piping and the sleeve shall be sealed al 
the foundation or basement wall to prevent entry of gas or water. 

M-1707.1.5 Piping beneath buildings: Fuel gas piping located beneath 
buildings shall be encased in conduit which is capable of wi thstanding 
superimposed loads. The te rminal point where the conduit enters the 
buildi ng shall be scaled to prevent the po. s ible entrance of any gas 
leakage. The conduit shall extend at least 4-inches outside the building 
and be vented above grade to the outside. This section shall not apply to 
piping in ventilated crawl spaces. 
M-1707.1 .6 Tracer for nonmetallic buried piping: A No 18 copper 
tracer wire or other approved conductor shall be installed adjacent to 
underground nonmetallic gas piping and shall be accessible or terminate 
above grade at each end. 
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M-1707.2 Piping in buildings 
M-1707.2.1 Drilling and notching: Where necessary, wood-framed structural 
members shall be drilled or notched as provided in Sections R-402.5, R-402.5. 1, 
R-602.5, R-602.6, R-702.5 and R-702.6. 

M-1707.2.2 Sediment trap: If a sediment trap is not incorporated as a part of 
the gas utilization equipment, a sediment trap shall be installed in accordance 
with the manufacturer's installation instructions. The sediment trap shall be 
either a tee fitting with a capped nipple in the bottom outlet or other device 
recognized as an effective sediment trap. Ranges, clothes dryers, and outdoor 
grill s need not be so equipped. 

M-1707.2.3 Prohibited locations: Gas piping shall not be run in or through 
supply and return air ducts, plenums, clothes, chutes, chimneys, vents, 
dumbwaiters, or elevator shafts. This provision shall not apply to ducts used 
to provide combustion air in accordance with Chapter 15. 

M-1707.2.4 Piping in concealed locations: Portions of gas piping systems 
installed in concealed locations shall not have unions or running threads. 
Concealed tubing joints shall be brazed in accordance with Section M-1706.3. 

M-1707.2.5 Piping in concrete slabs: Gas piping embedded in concrete slabs 
shall be surrounded with a minimum of 1 1/2-inches of concrete and shall not 
be in physical contact with reinforcing or other metallic components. Piping 
shall not be embedded in concrete slabs containing quickset additives or cinder 
aggregate. All piping, fittings, and risers shall be protected against corrosion in 

..-. accordance with Section M-1707.1.2. 

M-1707.2.6 Hangers and supports: Hangers and supports shall be of 
sufficient strength to support the piping, and shall be fabricated of materia ls 
compatible with the piping material. Piping shall be supported at intervals 
not exceeding the spacings specified in Table No. M-1707 .2.6. 

MATERIAL 

Rigid pipe. 3/4-inch diameter and under 

Rigid pipe. I-inch diameter and over 

Tubing. 1-1/2-inch diameter and under 

MAXIMUM SPACING (FEET) 

10 

12 

6 

M-1707.3 Aboveground outside piping: Piping installed aboveground outside 
of the building shall be securely supported and protected from physical damage. 
Piping which penetrates outside walls shall be protected against corrosion. 
Piping which penetrated masonry or concrete walls or chemically treated 
lumber shall be sleeved with the annular space between the pipe and sleeve 
sealed. 

M-1707.4 Gas pipe turn 
M-1707.4.1 Metallic tubing bends: Metallic tubing shall conform with the 
following: 

l. Bends shall be made only with bending equipment and procedures 
intended for that purpose. 

2. All bends shall be smooth and free from buckling, cracks, or other 
mechanical damage. 
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3. The inside radius of a bend shall be not less than 6 times the outside 
diameter of the tubing. 

4. Conugated stainless steel tubing bends shall be in compliance with the 
manufacturer's installation instructions. 

M-1707.4.2 Plastic pipe bends: 

1. Plastic pipe shall not be damaged and the internal diameter of the pipe 
shall not be effectively reduced. 

2. The inside radius of a bend shall be not less than 25 times the inside 
diameter of the pipe. 

3. When the piping manufacturer specifies the use of special bending 
equipment or procedures, such equipment or procedures shall be used. 

M-1707.5 Piping in Partitions and Walls: Concealed piping shall not be 
located in solid walls or partitions. Copper tubing may be run vertically in a 
hollow wall or partition. A metallic sleeve or equivalent means shal1 be used to 
protect the tubing where it passes through a wood plate or other strucLUral item. 
The sleeve shall extend a minimum of 4 inches on each side of the structural 
member. lron piping may be used for the sleeve. Tubing shall have some slack 
and not be rigidly secured. These provisions do not apply to encased tubing 
which passes through walls or partitions. Concealed tubing joints are prohibited. 
When tubing is run horizontally inside a hollow wall or partition, it shall be 
protected by means of a pipe sleeve or equivalent along the entire length of 
tubing in the wall or partition. 

M-1707.6 Purging: The fuel-gas piping system sha ll be purged prior to 
placing in service. Piping shall not be purged into the combustion chamber 
of an appliance. 

M-1707.7 Cap all outlets: Each outlet, including those with a valve or cock 
outlet, shall be closed gas-tight with a threaded plug or cap immediately after 
installation and shall be left closed unti l the gas utilization equipment is 
con nected thereto. Outlets shall be closed gas-tight when equipment is 
disconnected. This requirement shall not apply to labeled quick-discon
nect devices or gas convenience outlets as provided in Section M-1705.5. 

M-1707.8 Pipe Identification: Where other than black steel pipe is used, 
piping shall be marked "GAS" in black letters on yellow labels at approximately 
6-feet intervals where exposed and at the beginning and at the end of each 
section. Piping from multiple meter installations shall be plainly marked by 
the installer so that the piping system supplied by each meter can be readily 
identified to the dwelling number. All piping in the 2-psi portion of the system 
shall be marked at the beginning, all ends and at approximately 6-foot intervals 
along its exposed length designating 2-psi gas pressure. 

M-1707.9 Electrical bonding and grounding: Each above ground portion of a 
metallic gas piping system upstream from the appliance shutoff valve shall be 
electrically continuous and bonded to a grounding electrode in accordance with 
Part VI of this code. Gas piping shall not be used as a grounding electrode. 
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Fuel-gas piping or components shall not be used as electrical circuits 
except that low-voltage (50 volts or less) comrol circu its, ignition circuits, 
and electronic name detection device circuits may make use of piping or 
components for a part of an electrical circuit. 

SECTION M-1708-GAS PIPE SIZING 
M-1708 Required gas supply: All fuel-gas pipe shall be sized to supply 
the required dcmand of the attached appliances. The cubic fee t per hour of 
gas required shall be obtained by dividing the specified Btu/hr input of an 
appliance by the average Btu heating value per cubic foot of gas being 
supplied. Where the rating of the gas appliance to be installed has not 
been specified. Table No. M-1708.1 or other approved sources shall be 10 

estimate the requirement in Btu/hr. 
M- l 708.2 Required size: Fuel-gas pipe operating under low pressure 
(0.5 psig or less) shall be sized using the fo llowing procedure. or 
according 10 the .C. State Building Code. Volume VI-Gas. as listed in 
Section S-26.1708 or by other approved methods: 

I. Measure the length of pipe from the poim of delivery 10 the most 
remote outlet or appliance connection. 

2. From Table No. M-1708.2. select the column sho\\ 1ng that 
distance or the next longer distance. 

3. Determine gas demand for the most remote section of piping and 
locate in this column. If the exact figure b not shO\\ n. choose the 
next larger figure. The required pipe or tubing site for that 
section is shown in the left hand column. 

4. Repeat Step 3 above for each section of piping. working back 
toward the point of deliver). 

SECTION M-1708.3 REGULATORS 
i\1-1708.3. 1 Gas Pressure Regulators: Pounds-to-inche, regulators 
installed between the medium prcS\ure and low pres~ure sections ,hall 
have lock-up capability to maintain reduced pressure under static load 
conditions with no gas flowing and shall be rated for the pressure of the 
system. Regulators shall be accessible for in,pection and maintenance. 

Table No. M-1708.1 
APPROXIMATE DEMAND OF TYPICAL 

RESIDENTIAL GAS APPLIANCES 

APPLIANCE 
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One a nd Two Family Dwelling Code 

M-1708.3.2 Regulator Vent: Pounds-lo-inches regulators installed 
indoors shall be equiped wi1h a separate vent to the outside or a vent 
limiting device shall be mounted horizontally with the limiting device 
facing upwards. Regulalor vents to the Olllside shall be at leaM the same 
size as the vent connection to the regulator. and the vent terminal shall be 
turned down to prevent the entrance of water. 
M-1708.3.3 Shutoff Valve: An approved gas valve shall be installed 
immediately upstream from each pound-to-inches regulator. 

Length 

In feet 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
125 
150 
175 
200 
225 
250 
275 
300 
350 
400 
450 
500 
550 
600 
700 
800 
900 
1,000 

184 

TABLE No. M-1708.2a 
SIZE OF GAS PIPE 

Maximum Capacity of Pipe in Cubic Feet of Gas Per Hour 
Based on a Pressure Drop of 0.5-in Water Column, 

0.6 Specific Gravity Gas and Schedule 40 Pipe 

Nominal Pipe Size/Internal Diameter (in) 

1/2 3/4 1 1 1/4 1 1/2 2 2 1/2 3 4 

.622 .824 1.049 1.380 1.610 2.067 2.469 3.068 4.026 

175 360 680 1,400 2,100 3,950 6,300 11 ,000 23,000 
120 250 465 950 1,460 2,750 4,350 7.700 15.800 
97 200 375 770 1,180 2,200 3,520 6,250 12.800 
82 170 320 660 990 1,900 3,000 5,300 10,900 

73 151 285 580 900 1,680 2,650 4.750 9.700 
66 138 260 530 810 1,520 2,400 4,300 8.800 
61 125 240 490 750 1,400 2,250 3,900 8,100 
57 118 220 460 690 1,300 2,050 3,700 7.500 
53 110 205 430 650 1,220 1,950 3,450 7.200 
50 103 195 400 620 1,150 1,850 3,250 6,700 

44 93 175 360 550 1.020 1,650 2,950 6,000 

40 84 160 325 500 950 1,500 2,650 5,500 
37 77 145 300 460 850 1.370 2.450 5,000 

35 72 135 280 430 800 1,280 2.280 4.600 

25 57 115 253 392 793 1,230 2.200 4,475 

24 54 109 240 372 752 1,185 2.175 4,350 

23 52 104 229 355 717 1,140 2,050 4.225 
22 so 100 219 340 686 1,090 1,975 4.100 
20 46 92 203 314 635 1.043 1.897 3.969 

19 43 86 190 294 594 975 1,775 3.712 
18 41 81 179 277 560 920 1,673 3.500 
17 38 77 170 263 532 872 1.588 3.320 
16 37 74 162 251 507 832 1,514 3,166 
15 35 71 155 240 48~ 796 1,449 3.031 
14 33 65 143 222 449 737 1.342 2,806 
13 30 61 134 208 420 690 1.255 2,625 
13 29 58 126 196 396 650 1.183 2.475 
12 27 55 120 186 376 617 1.123 2.348 

1994 Revisions 

6 
6.065 
69,600 
49,300 
40,200 
34,800 
31,200 
28.400 
26,300 
24,600 
23,200 
22,000 
19,700 
18,000 
16,000 
15.600 
14.688 
13,934 
13,286 
12.720 
11 .777 
11 .016 
10,386 
9,853 
9,394 
8.994 
8.327 
7,789 
7.344 
6.967 



TABLE No. M-1708.2b 
SIZE OF GAS TUBING 

Fuel-Gas Supply Systems 

Maximum Capacity of Tubing in Cubic Feet of Gas Per Hour 
Based on a Pressure Drop of 0.5-in Water Column and 

0.6 Specific Gravity Gas 

Tubing Size OD (in) 
Length 
in feet 3/8 1/2 5/8 3/4 7/8 11/8 1 3/8 

10 28 66 126 218 341 705 1251 
20 19 44 85 146 229 473 840 
30 15 35 67 116 181 375 665 

40 13 30 57 98 154 318 564 
50 11 26 50 86 135 280 496 
60 10 24 45 78 122 252 447 

70 9 22 41 71 111 230 409 
80 9 20 38 66 103 213 379 
90 8 19 36 62 96 199 354 

100 8 18 34 58 91 188 333 
120 7 16 30 52 82 169 300 
140 6 15 28 48 75 155 274 

160 6 13 26 44 69 143 254 
180 5 13 24 41 65 134 237 
200 5 12 23 39 61 126 224 

220 5 11 21 37 58 119 212 
240 5 11 20 35 55 113 201 
260 4 10 19 34 52 108 192 

280 4 10 19 32 50 104 184 
300 4 9 18 31 48 100 m 
320 4 9 17 30 47 96 171 

340 4 9 17 29 45 93 165 
360 4 8 16 28 43 90 159 
380 4 6 16 27 42 87 155 

400 3 8 15 26 41 85 150 
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One and Two Family Dwelling Code 

TABLE No. M-1708.2c 
SIZE OF PLASTIC PIPE (0.062" WALL) 

Maximum Capacity of Plastic Pipe 
In Cubic Feet Of Gas Per Hour 

Based on a Pressure Drop of 0.5-ln Water 
Column and 0.6 Specific Gravity Gas 

Tubing Size OD (in) 

Length In 3/8 1/2 5/8 7/8 
Feet (.062 wall) (.062 wall) (.062 wall) (.062 wall) 

10 16 47 103 310 
20 11 32 69 208 
30 8 25 55 165 

40 7 21 46 140 
50 6 19 41 123 
60 6 17 37 111 

70 5 15 34 101 
80 5 14 31 94 
90 4 13 29 88 

100 4 13 27 83 
125 4 11 24 73 
150 3 10 22 65 

175 3 9 20 60 
200 3 8 18 55 
225 3 8 17 52 

250 2 7 16 49 

Limited to applications covered under Table No. M-1704.1. 
(Capacities based upon Mueller Formula for low pressure installations of smooth tubing under 1 psi) 
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Length 
In Feet 

10 
20 
30 

40 
50 
60 

70 
80 
90 

100 
125 
150 

175 
200 
225 

250 
275 
300 

325 
350 
375 

400 
500 
600 

700 
800 
900 
1000 

Fuel-Gas Supply Systems 

TABLE No. M-1708.2d 
SIZE OF PLASTIC PIPE (0.090" & 0.099" WALL) 

Maximum Capacity of Plastic Pipe 
In Cubic Feet of Gas Per Hour 

Based on a Pressure Drop of 0.5-ln Water 
Column and 0.6 Specific Gravity Gas 

Tubing Size OD (in) 

5/8 7/8 11/8 11/8 
(.090 wall) (.090wall) (.099wall (.090 wall) 

73 242 536 581 
49 163 360 390 
39 129 285 309 

33 109 242 262 
29 96 213 230 
26 87 191 207 

24 79 175 190 
22 73 162 176 
21 69 152 164 

19 64 143 154 
17 57 126 136 
15 51 113 122 

14 47 103 112 
13 43 96 104 
12 40 90 97 

11 38 84 91 
11 36 80 86 
10 34 76 82 

10 33 72 78 
9 31 69 75 
9 30 67 72 

9 29 64 70 
8 25 57 61 
7 23 51 55 

6 21 47 50 
6 20 43 47 
5 18 40 44 

5 17 38 41 

Limited to applications covered under Table No. M-1704.1. 
(Capacities based upon Mueller Formula for low pressure installation of smooth tubing under 1 psi) 
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One and Two Family Dwelling Code 

TABLE No. M-1708.2e 
SIZE OF PLASTIC GAS PIPE 

Maximum Capacity of Plastic Pipe in Cubic Feet of Gas Per Hour 
(Based upon a pressure drop of 0.5-ln Water Column, 0.6 Specific 

Gravity Gas and Wall Thickness as specified In Table.) 

Pipe Size OD (in) 

Length 1/2 3/4 1 1 1/4 1 1/2 2 
In Feet (.090 Wall) (.095 Wall) (.119 Wall) (.166 Wall) (.173 Wall) (.216 Wall) 

10 212 437 807 1428 2192 4079 
20 143 293 542 959 1471 2705 
30 113 232 429 759 1165 2142 

40 96 197 364 644 988 1816 
50 84 173 320 566 869 1597 
60 76 156 288 510 782 1438 

70 69 143 264 467 716 1316 
80 64 132 244 432 663 1219 
90 60 124 228 404 620 1139 

100 57 116 215 380 583 1072 
125 50 102 189 344 513 943 
150 45 92 170 301 462 849 

175 41 84 156 275 423 777 
200 38 78 144 255 391 720 
225 35 73 135 238 366 672 

250 33 69 127 224 344 633 
275 32 65 120 212 326 599 
300 30 62 114 202 310 570 

325 29 59 109 193 296 544 
350 28 57 104 185 284 522 
375 26 54 100 178 273 501 

400 25 52 97 171 263 483 
500 22 46 85 151 231 425 
600 20 42 77 136 208 383 

700 18 38 70 124 190 350 
800 17 35 65 115 176 324 
900 16 33 61 107 165 303 

1000 15 31 S'1 101 155 285 

Limited to applications covered under Table No. M-1704.1. 
(Capacities based upon Mueller formula for low pressure installations of smooth tubing under 1 psig) 
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Fuel-Gas Supply Systems 

SECTION M-1709-2 PSI PIPING SYSTEM 

M-1709.1 Required Size For 2-PSI Piping 
To determine the size of consumer's gas piping from point of delivery to 
consumer's MP (medium pressure) regulators when the gas is 2 psi, 
proceed as follows: 

I. Measure the length of piping from the point where the building 
piping begins to the most remote consumer's MP regulator. 
2. In the first vertical column in Table No. 1709. la, select the 
horizontal line showing that distance or the next longer distance if the 
table does not give the exact length. 
3. Use this horizontal line to locate all gas demand figures for this 
particular system of gas piping. 
4. Starting at the most remote consumer's MP regulator, find in the 
horizontal line just selected, the gas demand for that regulator. If the 
text figure of demand is not shown, choose the next larger figure to the 
right on the same line. 
5. Above this demand figure in the top horizontal line in Table 1709. la 
will be found the nominal size of piping required. 
6. For_ each succeeding section of pipe, determine the total gas demand 
supplied by such section and then proceed in the manner outlined 
above to determine the size of each section of piping. 
7. For iron pipe, follow foregoing procedure using Table 1709. I b. 

TABLE No. M-1709.1a 
SIZE OF GAS TUBING 

Maximum Capacity of Tubing in Cubic Feet of Gas Per Hour 
Based on a Pressure Drop of 1.5 psi and 0.6 

Specific Gravity Gas 

OD of Tubing (in) 
Length 

(ft) 3/8 1/2 5/8 7/8 
b :>VI luo~ 2222 0/UO 

10 336 713 1491 3831 
15 266 565 1181 3034 
20 226 479 1001 2571 
30 179 379 793 2037 
40 151 321 672 1726 
50 133 283 591 1518 
60 120 255 532 1367 
70 110 233 487 1251 
80 102 216 451 1159 
90 95 202 422 1083 

100 89 190 397 1019 
125 79 167 349 897 
150 71 150 314 807 

200 60 127 266 684 
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One and Two Family Dwelling Code 

TABLE No. M-1709.1b 
SIZE OF GAS PIPE 

Maximum Capacity of Pipe in Cubic Feet of Gas Per Hour 
Based on a Pressure Drop of 1.5 psi, 

0.6 Specific Gravity Gas and Schedule 40 Pipe 

Nominal Diamerter (in) 
Length 

(ft) 1/2 3/4 

10 1990 4170 
20 1370 2860 
30 1100 2300 
40 940 1970 
50 830 1740 
60 760 1580 
70 700 1450 
80 650 1350 
90 610 1270 

100 570 1200 
125 510 1060 
150 460 960 
175 425 890 
200 395 820 

M-1709.2 Piping Size From Regulator 
To determine the size of piping between each consumer's MP regulator 
and the appliance or appliance regulator, proceed as follows: 

I. Measure the length of piping from the consumer's MP regulator to 
the most remote outlet served by such regulator. 
2. In the first vertical column in Table No. M-1709.2 select the 
horizontal line showing that distance or the next longer distance if the 
table does not give the exact length. 
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Fuel-Gas Supply Systems 

TABLE No. M-1709.2 
SIZE OF GAS TUBING 

Maximum Capacity of Tubing in Cubic Feet of Gas Per Hour 
Based on a Pressure Drop of 1-in Water Column 

and 0.6 Specific Gravity Gas 

OD of Tubing (in) 
Length 

(ft) 3/8 1/2 5/8 7/8 

2 97 207 433 1111 
4 65 139 290 746 
6 52 110 230 591 
8 44 93 195 501 

10 39 82 171 440 
15 31 65 136 349 
20 26 55 115 296 
25 23 48 101 260 
30 21 44 91 234 
40 17 37 77 198 
50 15 32 68 175 
75 12 26 54 139 

100 10 22 46 117 

SECTION M-1710-LIQUEFIED PETROLEUM GAS SYSTEMS 
M-1710.1 Pressure regulating valves: Pressure regulating valves for LPG 
systems shall be labeled in accordance with UL 144, as listed in Section 
S-26.1710. 
M-1710.2 Location of containers: Location of undiluLcd liquefied petroleum 
gas containers shalJ be the responsibility of the North Carolina Department of 
Agriculture. 
M-1710.3 LP Pipe Sizing: Pipe and tubing shall be sized in accordance with 
Section M-1708.2 using Table Nos. l 7 10.3a and l 7 l0.3b. 

SECTION M-1711-TESTING 
M-1711.1 General: Before any gas piping system is finally put in service, it 
shall be carefully tested to assure that it is gas tight. Where any part of the 
system is to be enclosed or concealed, this test should precede the work of 
closing in. To test for tightness, the piping shall be fi lled witlt air or inert gas, 
but noL with any other gas or liquid. ln no case shall oxygen ever be used. In 
cases where the work authorized by the perm.it consist of additional piping to 
an existing piping system, a shut-off valve shall be installed and the additional 
piping shall be tested in accordance with Section M-1711.2. Any new fittings 
installed before the new shut-off valve shall be soap tested at the operating 
pressure of the existing piping system. 
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Table No. M-1710.3a 
PIPE & TUBING SIZING 

SINGLE STAGE REGULATION 
OR 

BETWEEN SECOND STAGE REGULATOR AND APPLIANCE 
• Tubing may be: 

~f Maximum propane capacities listed are based on 1/2" W.C. pressure 
"' drop at 11" W.C. setting - Capacities in 1,000 BTU/HR 

Steel (ANSVASTM 539). 
Brass (ANSVASTM 135). 
Copper, Type K or L (ANSI/ASTM 888). 
Copper, refrigeration (ANSVASTM 8280). 

PIPE OR •TUBING SIZE NOMINAL PIPE SIZE 
TUBING 

-- - - -

LENGTH, 
FEET 3/8" 1/2" 5/8" 3/4" 1/2" 3/4" 1" 11/4" 11/2" 2" 

10 39 92 199 329 275 567 1.071 2,205 3,307 6,221 
20 26 62 13 1 2 16 189 393 732 1,496 2,299 4,331 
30 21 so 107 181 152 315 590 1,212 1,858 3,465 
40 19 41 90 145 129 267 504 1,039 1,559 2.992 
50 18 37 79 13 1 I 14 237 448 9 13 1,4 17 2,646 
60 16 35 72 121 103 2 17 409 834 1,275 2,394 
80 13 29 62 104 89 185 346 724 1,086 2.047 

100 II 26 55 90 78 162 307 630 976 1,8 11 
125 10 24 48 8 1 69 146 275 567 866 1,606 
ISO 9 21 43 72 63 132 252 S II 787 1,496 
200 8 19 39 66 54 112 209 439 665 1,282 
250 8 17 36 60 48 100 185 390 590 1,138 
300 - - - - 43 90 168 353 534 1,030 
350 - - - - 40 83 155 325 491 947 
400 - - - - 37 77 144 303 458 883 

---

2 1/4" 3" 4" 

10,110 17,290 32,710 
7,046 12,510 25,520 
3,695 10,110 20,620 
4,778 8,481 17,300 
4,343 7,708 15,730 
3,908 6,936 14, 150 
3,329 5,908 12,050 
2,901 5,309 10,830 
2,654 4,7 11 9,613 
2,412 4,281 8,736 
2,038 3,618 7,382 
1,808 3,2 10 6,549 
1,637 4,966 5,927 
1,505 2,671 5,450 
1,404 2,492 5,084 

NOTE: Determine distance from regulator to the furthermost appliance. Use this distance in selecting each section of pipe or tubing according to the gas load to be carried 
by that section. 
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Table No. M-1710.3b 
PIPE & TUBING SIZING 

BETWEEN FIRST AND SECOND STAGE REGULATORS 

Maximum propane capacities listed are based on 2 pslg pressure 
drop at 10 psig setting- Capacities in 1,000 BTU/HR 
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PIPE OR 
TUBING 
LENGTH, 

FEET 

10 
20 
30 
40 
50 
60 
80 

100 
125 
150 
175 
200 
250 
300 
350 
400 
450 
500 

3/8" 

730 
500 
400 
370 
330 
300 
260 
220 
200 
190 
170 
160 

-
-
-
-
-
-

•TUBING SIZE 

1/2" 5/8" 3/4" 

1,700 3,200 5,300 
1,100 2,200 3,700 

920 2,000 2,900 
850 1,700 2,700 
770 1,500 2,400 
700 1,300 2,200 
610 1,200 1,900 
540 1,000 1,700 
490 900 1,400 
430 830 1,300 
400 780 1,200 
380 730 1,100 

- - -
- - -
- - -
- - -
- - -
- - -

To conven 10 capacities at 5 psig se11ings - X by 0.879 
;;; To conven 10 capacities at 15 psig sc11ings - X by 1.130 
~ To conven 10 capacities at 20 psig settings - X by I. 185 

1/2" 

3,200 
2,200 
1,800 
1,600 
1.500 
1,300 
1,200 
1,000 

900 
830 
770 
720 
643 
587 
544 
509 
480 
455 

3/4" 

7,500 
4,200 
4,000 
3,700 
3,400 
3, 100 
2,600 
2,300 
2, 100 
1,900 
1,700 
1,500 
1,341 
1,224 
1,133 
1,060 
1,000 

948 

• Tubing may be: 
Steel (ANSI/ASTM 539). 
Brass (ANSI/ASTM 135). 
Copper, Type K or L (ANSI/ASTM B88), or 
Copper, refrigeration (ANSI/ASTM B280). 

NOMINAL PIPE SIZE 

1" 1 1/4" 11/2" 2" 2 1/4" 

12,800 24,000 40,000 88,000 133,000 
8,800 18,000 33,000 61,000 93,500 
7,200 14,000 26,000 49,000 76,500 
6,800 13,500 24,000 46,000 7 1,000 
6,300 12,600 22,500 43,000 65,000 
5,600 12,000 21,700 40,000 61,000 
4,900 10,000 18,000 34,000 52,000 
4,300 9,000 15,000 31,000 45,500 
4,000 7,900 13,500 28,000 41,500 
3,600 7,200 12,600 25,000 37.000 
3,300 6,700 11,400 23,500 34,500 
3,100 6,200 10,600 22,000 32,000 
2,772 5,545 9,480 19,677 28,621 
2,53 1 5,062 8,654 17,942 26,127 
2,343 4,686 8,0 12 16,630 24,189 
2, 192 4,384 7,496 15,556 22,627 
2,066 4, 133 7,066 14,466 21,333 
1,960 3,92 1 6,704 13,9 14 20,238 

3" 4" 

237,500 489,000 
165,500 341,000 
136,500 281,000 
127,000 262,000 
116,000 240,000 
109,000 224,000 
93,000 192,000 
8 1,500 168,000 
74,000 152,500 
66,600 137,000 
61,500 127,000 
57,500 119,000 
51,429 106,436 
46,948 97,168 
43,466 89,955 
40,658 84,145 
38,383 79,333 
34,366 76,262 

To conven 10 capacities at 30 psig se1Lings - X by 1.345 
To conven to capaciLies ai 40 psig settings - X by 1.488 
To conven to capacities a1 50 psig settings - X by 1.618 
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One and Two Family Dwelling Code 

M-1711.2 Method of Test: Low pressure gas piping shall withstand a pressure 
of at least 10 psi for a period of not less than IO minutes without showing any 
drop in pressure. High pressure piping (5 psi or greater) must withstand a pres
sure of at least 50 psi for a period of not less than 10 minutes without showing 
any drop in pressure. 
M-1711.3 Test Instruments: For these tests, pressure shall be measured with a 
manometer or slope gage or other accurate and sensitive pressure indicating 
device, the scale of which is so graduated that variations in pressure may be 
accurately read. All necessay apparatus for conducting the pressure test shall be 
furnished by the installer. 

186.2 1995 Revisions 



Chapter 18 
FUEL OIL SUPPLY SYSTEMS 

SECTION M-1801 - OIL TANKS 
M-1801.1 Materials: Fuel oil supply tanks shall be fabricated from steel 
or other approved materials. 

M-1801.2 Aboveground tanks: The maximum amount of fuel oil stored 
above ground or inside of a building shall be 660 gallons. The supply tank 
shall be securely supported on rigid noncombustible supports to prevent 
settling or shifting. 

M-1801.2.1 Tanks within buildings: Supply tanks for use inside of 
buildings shall be of such size and shape to permit installation and 
removal from dwellings as whole units. Supply tanks larger than 10 
gallons shall be placed not less than 5-feet to an adjoining property line. 
Such tanks shall be suitably protected from the weather and from physical 
damage. 

M-1801.2.2 Outside aboveground tanks: Tanks installed outside above 
ground shall be a minimum of 5-feet to an ajoining property line. Such 
tanks shall be suitably protected from the weather and from physical 
damage. 

M-1801.3 Underground tanks: Excavations for underground tanks shall 
not undermine the foundations of existing structures. The clearance from 
any part of the tank to the nearest wall of any basement, pit, or property 
line shall be not less than I-foot. Tanks shall be set on and surrounded 
with noncorrosive inert materials such as clean earth, sand, or gravel well 
tamped in place. Tanks shall be covered with not less than 1-foot of earth. 
Corrosion protection shall be provided in accordance with Section M-
1803.7. 

M-1801.4 Multiple tanks: Cross connection of two supply tanks shall be 
permitted in accordance with section M-1803.6. 

M-1801.S Oil gauges: Inside tanks shall be provided with a device to 
indicate when the oil in the tank has reached a predetermined safe level. 
Glass gauges or any gauge or any gauge subject to breakage that could 
result in the escape of oil from the tank shall not be used. 

SECTION M-1802-0IL PIPING, FITTING AND CONNECTIONS 
M-1802.1 Materials: Piping shall consist of steel pipe, copper tubing, 
steel tubing conforming to ASTM A539, as listed in Section S-26.1802, 
or other approved materials. Aluminum tubing shall not be used between 
the fuel-oil tank and the burner units. 

M-1802.2 Joints and fittings: Piping shall be connected with standard 
fittings compatible with the piping material. Cast iron fittings shall not be 
used for oil piping. Unions requiring gaskets or packings, right or left 
couplings, and sweat fittings employing solder having a melting point less 
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than 1000°F shall not be used for oil piping. Threaded joints and 
connections shall be made tight with suitable lubricant or pipe thread 
compound. 

M-1802.3 Flexible connectors: Flexible metal hose used where rigid 
connections are impractical or to reduce the effect of jarring and 
vibration, shall be labeled and shall be installed in compliance with its ~ 
label and the manufacturer's installation instructions. Connectors made 
from combustible materials shall not be used inside of buildings or above 
ground outside of buildings. 

SECTION M-1803-INSTALLA TION 
M-1803.1 General: Piping shall be installed in a manner to avoid placing 
stresses on the piping, and to accommodate expansion and contraction of 
the piping system. 

M-1803.2 Supply piping: Supply piping used in the installation of oil 
burners and appliances shall be not smaller than 3/8-inch pipe or 3/8-inch 
OD tubing. Copper tubing and fittings shall be minimum Type L. 

M-1803.3 Fill piping: Fill piping shall terminate outside of dwellings at 
a point at least 2-feet from any dwelling opening at the same or lower 
level. Fill openings shall be equipped with a tight metal cover designed to 
discourage tampering. 

M-1803.4 Vent piping: Vent piping shall be of adequate size to avoid 
pressure build-up in the tank during filling, but shall be no smaller than 1-
1/4-inch pipe. Vent piping shall be laid to drain towards the tank without 
sags or traps in which liquid can collect. Vent pipes shall not be cross 
connected with fill pipes, lines from burners, or overflow lines from 
auxiliary tanks. The lower end of a vent pipe shall enter the tank through 
the top and shall extend into the tank not more than 1-inch. 

M-1803.5 Vent termination: Vent piping shall terminate outside of 
buildings at a point not less than 2-feet, measured vertically or 
horizontally, from any building opening. Outer ends of vent piping shall 
terminate in a weather-proof cap or fitting having an unobstructed area at 
least equal to the cross-sectional area of the vent pipe, and shall be located 
sufficiently above the ground to avoid being obstructed with snow and 
ice. 

M-1803.6 Cro~ connection of tanks: Cross connection of two supply 
tanks, not exceeding 660 gallons aggregate capacity, with gravity flow 
from one tank to another, shall be acceptable providing that the two tanks 
are on the same horizontal plane. 

M-1803.7 Corrosion Protection: Underground tanks and buried piping 
shall be protected by corrosion resistant coatings, special alloys, fiber 
glass reinforced plastic, or other approved systems. 
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SECTION M-1804-0IL PUMPS AND VALVES 
M-1804.1 Pumps: Oil pumps that are not part of a labeled burner shall 
be positive displacement types that automatically shut off the oil supply 
when stopped. Automatic pumps shall be labeled and shall be installed in 
compliance with their label. 

M-1804.2 Shutoff valves: A readily accessible manual shutoff valve 
shall be installed between the oil supply tank and the burner. When the 
shutoff valve is installed in the discharge line of an oil. pump, a pressure
relief valve shall be incorporated to bypass or return surplus oil. 

M-1804.3 Maximum pressure: Pressure at the oil supply inlet to an 
appliance shall be not greater than 3-psi unless the appliance is approved 
for a higher inlet pressure. 

M-1804.4 Relief valves: Fuel-oil lines incorporating heaters shall be 
provided with relief valves that will discharge to a return line when excess 
pressure exists. 

189 



One and Two Family Dwelling Code 

190 



Chapter 19 
MISCELLANEOUS APPLIANCES 

SECTION M-1901 - RANGES AND OVENS 
~ M-1901.1 Clearances: Freestanding or built in ranges have a vertical 

clearance above the cooking top of not less than 30-inchcs to unprotected 
combustible material. When the underside of such combustible material is 
protected with noncombustible material, the distance shall not be less than 
24-inchcs. 

M-1901.2 Gas ranges and ovens: Gas ranges and ovens shall be labeled 
and shall conform to ANSI Z2 I. I. as listed in Section S-26. 190 I. 

M-1901.3 Built-in units: Built-in household cooking appliances shall be 
labeled and shall be installed in accordance with the manufacturer" s 
installation instructions. The installation shall not interfere wi th 
combustion air or accessibility for operation and servicing. 

M-1901.4 Range hood: Range hoods shall be vented to the outdoors by 
a single-wall pipe constructed of galvanized steel, stainless steel. copper 
or other material approved by the building official for the use intended. 
Vents serving range hoods shall not terminate in an allic or crawl space or 
any area inside the building. Labeled unvented range hoods shall be 
installed in accordance with the terms of their label. 

SECTION M-1902- OPEN-TOP GAS BROILER UNITS 
M-1902.1 General: Open-top gas broiler uni ts shall be labeled and shall 
be in ta iled in accordance with the manufac tu rer's instal lation 
instructions. Open-top gas broiler units shall conform 10 A SI Z2 I .1. as 
listed in Section S-26. 1902. 
M-1902.2 Overhead ventilating hoods: Domestic open-top broi ler units 
shall be provided with a metal ventilating hood. not less than 28 gauge. 
wi th a c learance of not less than 1/4- inch between the hood and the 
underside of combustible material or cabinets. A clearance of at least 24-
i nc hes shall be ma intained betwee n the cook ing surface and the 
combustible material or cabinet. The hood shall be at least as wide as the 
broi le r uni t a nd shall ex tend over the entire un it. Bro il er unit s 
incorporating an integral exhaust system, and labeled for use without a 
vent ilating hood. need not be provided wi th a ventilating hood. 

SECTION M-1903- OUTDOOR GAS COOKING APPLIANCES 
Outdoor gas cooking appliances shall be labeled and shall be installed 

in accordance with the manufacturer's installation instructions. Outdoor 
gas cooking appliances shall conform Lo ANS I Z2 I .54 and Z2 I .58, as 
Ii ted in Section S-26. 1903. 
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SECTION M-1904- CLOTHES DRYERS 
M-1904.1 General: Gas c lothes dryers shall be labeled and shall be 
installed in accordance with the manufacturer's installation instructions. 
Gas clothes dryers shall conform to ANSI Z2 l.5. l , as listed in Section S-
26. 1904. 

M-1904.2 Closet installation: Gas clothes dryers installed in closets shall 
be labeled for such installations and no other fue l-burning appliance shall 
be insta lled in the same closet. 

M-1 904.3 Clothes dryer exhaus t : Dryer ven t system s shall be 
independent o f a ll other systems and sha ll convey the products of 
combustion and moisture to the outdoors. Vents shall not be connected 
with sheet-metal screws or other fastening means which extend into the 
vent. Exhaust vents shall be equipped with a back-draft damper. All 
concealed vents and vents located wi thin a fi re-rated wall, parti tion, floor 
or roof assembly shall be constructed of minimum 0.016-inch thick rigid 
metal duct or other non-combustible materia l with joints running in the 
direction o f a ir flow. Non-combustible fl exible duct may be used when 
installed without dips or kinks. 

M-1904.3.1 Exhaust vent size: The minimum diameter of the exhaust 
vent shall be as recommended by the manufacturer or in accordance with 
Sectio n M- 1904. 3.2, but sha ll no t be less than the d ia mete r of the 
appliance outlet. 

M-1904.3.2 Length limitation: The max imu m leng th o f a 4- inc h 
diameter exhaust vent shall not exceed 45 feet from the dryer location to 
wall or roof termination, and shall terminate with a full opening exhaust 
hood. A reduction in maximum length of 2.5 feet for each 45-degree bend 
and 10-feet for each 90-degree bend shall apply. The maximum length 
shall not exceed 30 feet from the d ryer locatio n to the wall or roof 
te rmination when a louvered outle t or 2 I /2-inch wall or roof cap is 
insta lled. For installations where this length limitation is exceeded, the 
maximum vent diamete r shall be 5-inches with a minimum 4-inch exhaust 
termination. 

M-1904.3.3 Termination: Ex haus t vent caps sha ll te rminate as 
recommended by the manufacturer, but shall not be less than 12 inches 
above grade. 

SECTION M-1905-WATER HEATERS 
Water heaters shall be labeled and shall be instal led in accordance with 

the manufacturer's installa tion instruc tions and Section P-2408 of this 
code. 
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SECTION M-1906-VENTED DECORATIVE APPLIANCES 
M-1906.1 General: Vented decorative appliances shall comply with 
other requirements of this code applying to gas heating equipment and 
heating appliances. Vented decorative appliances shall conform to ANSI 
Z21.50, as listed in Section S-26. I 906. 

M-1906.2 Installation: Vented decorative appliances shall be labeled and 
shall be installed in accordance with the manu fact urer's installation 
instructions. 

M-1906.3 Gas logs: Labeled gas logs shall be installed in solid-fuel 
burning fireplaces in accordance with the provisions of this section. Gas 
logs equipped with a pilot shall have a labeled safety shutoff valve. 

M-1906.4 Combustion and circulating air: Combustion and circulating 
air shall be provided in accordance with Chapter 15. 
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SECTION M-1907 - GAS LIGHTS 
M-1907.1 Clearances: Enclosed gas lights shall be labeled and shall be 
installed in accordance with the manufacturer's installation instructions. 

M-1907.2 Mounting on buildings: Gas lights designed for wall or 
ceiling mounting shall be securely attached to substantial structures in 
such a manner that they are not dependent on the gas piping for support. 

M-1907.3 Mounting on posts: Gas lights designed for post mounting 
shall be securely and rigidly attached to a post. Posts shall be rigidly 
mounted. The strength and rigidity of posts greater than 3-feet in height 
shall be at least equivalent to that of a 2-1/2-inch diameter post 
constructed of 14 gage steel, or I-inch Schedule 40 steel pipe. Posts 3-feet 
or less in height shall not be smaller than a 3/4-inch Schedule 40 steel 
pipe. Drain openings shall be provided near the base of posts when there 
is a possibility of water collecting inside them. 

M-1907.4 Gas appliance pressure regulator: When a gas appliance 
pressure regulator is not supplied with a gas light, a pressure regulator 
shall be installed in the service line of the line to the gas light. For 
multiple installations, one regulator used to serve several gas lights shall 
be of adequate capacity. 

SECTION M-1908 - POOL HEATERS 
~ M-1908.1 Location: Pool heaters shall be located or protected to guard 

against accidental contact of hot surfaces by persons. 

M-1908.2 Clearances: In no case shall the clearances be such as to 
interfere with combustion air, draft hood or flue terminal relief, or 
accessibility for servicing. 

M-1908.3 Temperature and pressure limiting devices: Pool heaters 
shall have relief valves, controls or devices to limit excessive temperature 
and pressure. 

M-1908.4 Bypass valves: If an integral bypass system is not provided as 
a part of the pool heater, a bypass line· and valve shall be installed 
between the inlet and outlet piping for use in adjusting the flow of water 
through the heater. 

M-1908.5 Venting: Pool heaters shall be installed with the venting 
means supplied by the manufacturer and in accordance with the 
manufacturer's installation instructions. Pool heaters for indoor 
installations shall be vented in accordance with Chapter 16 of this code. 

SECTION M-1909 - SAUNA HEATERS 
M-1909.1 Locations and protection: Sauna heaters shall be protected 
from accidental contact by persons with a guard or barrier of material 
having a low thermal conductivity, such as wood. The guard shall have no 
substantial effect on the transfer of heat from the heater to the room. 
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M-1909.2 Installation: Sauna heaters shall be labeled and shall be 
installed in accordance with the manufacturer's installation instructions. 

M-1909.3 Connection of gas-fired heaters: The provisions of Chapter 
17 shall apply to gas connections. When access to controls is form an 
adjacent room, connections shall be made in that location. 

M-1909.4 Combustion air: Combustion air for gas fired sauna heaters ~ 
shall not be taken form inside the sauna room. Adequate combustion air 
and venting for a non-direct vent type heater shall be provided in 
accordance with Chapters 15 and 16, respectively. 

M-1909.5 Controls: Sauna heaters shall be equipped with a thermostat 
that will limit room temperature to no greater than l 94F. If the thermostat 
is not an integral part of the heater, the heat sensing element shall be 
located within 6-inches of the ceiling. 

SECTION M-1910-SOLAR ENERGY SYSTEMS 
M-1910.1 General: This section provides for construction, installation, 
alteration, and repair of equipment and systems utilizing solar energy to 
provide space heating or cooling, hot water heating, and swimming pool 
heating. 

M-1910.2 Installation 
M-1910.2.1 Access: Solar energy collectors, controls, dampers, fans, 
blowers, and pumps shall be accessible for inspection, maintenance, 
repair, and replacement. 

M-1910.2.2 Roof mounted collectors: The roof shall be constructed to 
support the loads imposed by roof mounted solar collectors. Roof 
mounted solar collectors that serve as a roof covering shall conform to the 
requirements for roof coverings in Chapter 8 of this code. When mounted 
on or above the roof coverings, the collectors and supportive structure 
shall be constructed of noncombustible materials or fire-retardant treated 
wood equivalent to that required for the roof construction. 

M-1910.2.3 Pressure and temperature relief: System components 
containing fluids shall be protected against pressures and temperatures 
exceeding design limits with pressure and temperature relief valves. 
Relief devices shall be installed in sections of the system in which 
excessive temperatures or pressures may develop such that a section 
cannot be valved off or isolated form a relief device. 

M-1910.2.4 Vacuum relief: System components that may be subjected 
to pressure drops below atmospheric pressure during operation or 
shutdown shall be designed to withstand the pressures, or shall be 
protected by a vacuum relief valve. 

M-1910.2.5 Protection from freezing: System components shall be 
protected from damage by freezing of heat transfer liquids at the lowest 
ambient temperatures during operation. 

M-1910.2.6 Expansion tanks: Expansion tanks in solar energy systems 
shall be installed in accordance with Section M-1303. 
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M-1910.2.7 Roof penetrations: All roof penetrations shall be adequately 
flashed and waterproofed in accordance with Chapter 8 of this code. 

M-1910.3 Labeling 
M-1910.3.1 Collectors: Collectors shall be labeled to show the 
manufacturer's name, model, serial number, collector weight, serial 
number, maximum and minimum allowable operating temperatures and 
pressures, and the type of heat transfer fluids allowed. 

M-1910.3.2 Thermal storage units: Pressurized thermal storage units 
shall be labeled to show the manufacturer's name, model, serial number, 
maximum and minimum allowable operating temperatures and pressures, 
and the type of heat transfer fluids allowed. 

M-1910.4 Prohibited heat transfer fluids: Flammable gases and liquids 
shall not be used as heat transfer fluids. 

SECTION M-1911 -CNG RESIDENTIAL FUELING FACILITIES 
Residential fueling facilities for compressed natural gas vehicular fuel 

systems shall be installed in accordance with NFiPA 52, as listed in 
Section S-26.1911. 
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Part V - Plumbing 

Chapter 20 
GENERAL PLUMBING REQUIREMENTS 

AND DEFINITIONS 

SECTION P-2001 - GENERAL 
P-2001.1 Application: T he provisions of this part sha ll establ ish the 
gene ra l scope of the plumbing system and equipment requirements of this 
code and the definitions o f terms related thereto. T he use o f materials o r 
methods of construction not specified in this chapte r accomplishing the 
purposes intended by this code and approved by the building official in 
accordance with Section R- 108 shall be accepted as comply ing with this 
code. Plumbing mate rials and systems shall conform LO the provisions of 
this chapter, Chapters 2 1 through 24 and the standards specified in Table 
No. P-200 I. I, as applicable. 

Table No. P-2001.1 
PLUMBING STANDARDS 

(As listed in Section S-26.2001) 

ANSIA112.1.2 
ANSI B16.12 
ANSI B16.22 
ANSI B16.26 
ANSI Z21.10.1 
ANSI Z21.10.3 
ANSI Z21 .12 
ANSI Z21.13 
ANSI Z21.22 
ANSI Z21 .24 
ANSI Z21.41 
ANSI Z21.45 
ANSI Z124.1 
ANSI Z124.2 
ANSI Z124.3 
ANSI Z124.4 
ANSI Z124.6 
ANSI/NSF 14 
ASME A11 2.18.1 M 
ASME B16.18 
ASME B16.23 
ASME/ANSI A112.19.1M 
ASME/ANSI A 112.19.2M 
ASME/ANSI A 112.19.3M 
ASME/ANSI A112.19.5 
ASME/ANSI A112.19.6 
ASME/ANSI A112.19.7M 

(Conunued) 

ASME/ANSI A 11 2.19.SM 
ASME/ANSI A 112.21.1 M 
ASME/ANSI B16.3 
ASME/ANSI B16.4 
ASME/ANSI B16.15 
ASME/ANSI B16.29 
ASSE/ANSI 1001 
ASSE/ANSI 1002 
ASSE/ANSI 1003 
ASSE/ANSI 1006 
ASSE/ANSI 1007 
ASSE/ANSI 1008 
ASSE/ANSI 1010 
ASSE/ANSI 1011 
ASSE/ANSI 1014 
ASSE/ANSI 1016 
ASSE/ANSI 1019 
ASSE/ANSI 1023 
ASSE/ANSI 1025 
ASSE/ANSI 1037 
ASTM A53 
ASTM A74 
ASTM A126 
ASTM A197 
ASTM A377 
ASTM A525 
ASTM B32 
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ASTM B42 
ASTM B43 
ASTM B75 
ASTM B88 
ASTM B1 35 
ASTM B1 52 
ASTM B306 
ASTM B447 
ASTM C14 
ASTM C425 
ASTM C564 
ASTM C700 
ASTM D1527 
ASTM 01785 
ASTM D1861 
ASTM D2104 
ASTM D2235 
ASTM D2239 
ASTM D2241 
ASTM D2282 
ASTM D2321 
ASTM D2447 
ASTM D2466 
ASTM D2467 
ASTM D2468 
ASTM D2564 
ASTM D2609 
ASTM D2661 
ASTM D2662 
ASTM D2665 
ASTM D2666 

Table No. P-2001 .1 (Continued) 
PLUMBING STANDARDS 

(As listed in Section S-26.2001) 

ASTM D2672 
ASTM D2737 
ASTM D2751 
ASTM D2846 
ASTM D2949 
ASTM D3000 
ASTM 3034 
ASTM D3212 
ASTM D3122 
ASTM D3261 
ASTM D3309 
ASTM F402 
ASTM F409 
ASTM F438 
ASTM F439 
ASTM F441 
ASTM F442 
ASTM F493 
ASTM F628 
ASTM F656 
ASTM F845 
ASTM F891 
CISPI HS 74 
CISPI HSN 
CISPI 301 
CSA B602M 
FS QQ-L-2011-2 
UL 174 
UL441 
UL 726 
UL 732 

P-2001.2 Connection: Plumbing fixtures, drains and appliances used to 
receive or discharge liquid wastes or sewage shall be connected to the 
drainage system of the building or premises in accordance with the 
requirements of this code. 

P-2001.3 Existing systems: Where existing plumbing installations are to 
be altered or repaired, necessary deviations may be permitted, provided 
such deviations conform to the intent of the code and are first approved by 
the building official. 

SECTION P-2002 - INDIVIDUAL WATER SUPPLY AND 
SEWAGE DISPOSAL 

The wate r-distribution and drainage system of any building or 
premises where plumbing fi xtures are installed shall be connected to a 
public water-supply or sewer system, respectively, if avai lable. Where 
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ei ther a public water-supply or sewer system, or both, are not available, or 
connection thereto is not feasible, an individual water-supply or individual 
(private) sewage-disposal system, or both, shall be provided. 

SECTION P-2003 - STRUCTURAL AND PIPING PROTECTION 
P-2003.1 General: In the process of installing or repairing any part of a 
plumbing and drainage installation, the finished floors, walls, ceilings, tile 
work or any other part of the building or premises which must be changed or 
replaced shall be left in a safe s tructural condition in accordance with the 
requirements of the building portion of this code. 

P-2003.2 Drilling and notching: Wood-framed structural members shall not 
be drilled, notched or al tered in any manner except as provided in Sections 
R-402.5, R-402.5. 1, R-602.5, R-602.6, R-702.5 and R-702.6. 

P-2003.3 Breakage and corrosion: Pipes passing under or through walls shall 
be protected from breakage. Pipes passing through or under cinder or concrete 
or other corrosive material shall be protected against external corrosion by 
protective coating, wrapping or other means which prevent such corrosion. 

P-2003.4 Sleeves: Annular spaces between sleeves and pipes shall be filled or 
tightly caulked as approved by the administrative authority. 

Annular spaces between sleeves and pipes in fire-rated assemblies shall be 
filled or tightly caulked in accordance with the building portion of this code. 

P-2003.5 Pipes through footings or foundation walls: DELETED 
P-2003.6 Freezing: The top of water pipes, installed below grade outside the 
building, shall be below the frost line or a minimum of 12 inches below finished 
grade whichever is greater. Water pipes installed in a wall exposed to the exterior 
shall be located on the heated side of the wall insulation. Water piping installed in 
an unconditioned attic or unconditioned utility room shall be insulated with an 
insulation having a minimum R factor of 6.5 determined at 75o F in accordance 
with ASTM C-177. 

Note: These provisions are minimum requirementst which have been found 
suitable for normal weather conditions. Abnormally low temperatures for 
extended peroids may require additional provisions to prevent freezing. 

Figure No. P-2003.7 
PIPE LOCATION WITH RESPECT TO FOOTINGS 
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P-2003.7 Depth: Piping installed deeper than and parallel to footings or bearing 
walls shall be 45 degrees therefrom (see Figure No. P-2003.7) except as may be 
approved by the administrative authority. 

P-2003.8 Waterproofing of openings: Joints at the roof, around vent pipes, 
shall be made water-tight by the use of lead, copper, galvanized iron or other 
approved flashings or flashing material or approved elastomeric material. 
Exterior wall openings shall be made water-tight. 

SECTION P-2004 - EXCAVATIONS 

Excavations required for the installation of a building drainage system shall 
be open trench work and shall be kept open until the piping has been inspected, 
tested and approved. 

SECTION P-2005 - SUPPORT 

Support for piping shal l be provided in accordance with the following: 

I. Piping shall be supported so as to ensure alignment and prevent sag
ging. 

2. Piping in the ground shall be laid on a firm bed for its entire length, 
except where support is otherwise provided. 

3. Hangers and anchors shall be of sufficient strength to maintain their 
proportional share of the weight of pipe and contents. 

4. Piping shall be supported at distances not to exceed those indicated in 
Table No. P-2005 . 

5 . Hangers shall be of a material which is compatible with the pipe it sup
ports and will not promote galvanic action . 

PIPE MATERIAL 

Cast-iron soil pipe 

Threaded-steel pipe 

Copper tube and 
COQ)l!;rQi)l!; 
Lead Qill!: 
Plas tic pipe(DWV) 
Plastic pipe and tube, 
hot- and cold-water ri•id 
Plastic pipe and tube, 
hot- and cold water, flexible 

Table No. P-2005 

PIPING SUPPORT 

MAXIMUM 
HORIZONTAL SPACING 

5' except may be IO' where 
IO' lengths of pipe are 
installed. 
3/4" diameter and under- 10'0" 
I" diameter and over- 12'0" 
I 1/4" diameter and under-o'O" 
I In" diameter and over- 10 '0" 
Continuous SUQQ2rl 
4'0" 
3' O" 

32" 

MAXIMUM 
VERTICAL SPACING 

Base and each story height 
but not to exceed I 5'0" 

15'0" 

Each story height but not 
to exceed I O'O" 
4'0" 
Each StO[Y height 
Each story height 

Each story height 

SECTION P-2006 - JOINTS AND CONNECTIONS 

Pipe-joint compound used on threads shall be insoluble materials compatible 
with the type of service. 

200 1995 Revisions 



General Plumbing Requirements and Definitions 

SECTION P-2007 - MORT AR 
Rigid mortar or similar joints shall not be used with concrete or clay 

building sewers. 
SECTION P-2008 - SLIP JOINTS 

In drainage piping, slip joints may be used on both sides of the trap and 
in the trap seal. Slip joints in water piping may be used on the exposed fix
ture supply only. All slip joints shall be accessible. 

SECTION P-2009 - GROUND, FLARED, FERRULE 
Brass or copper ground joint, flared or ferrule-type connections which 

allow adjustment of tubing, but provide a rigid joint when made up, shall 
not be considered as slip joints. 

SECTION P-2010 - UNIONS 
Approved unions may be used in drainage work when accessibly located 

in the trap seal or between a fixture and its trap, in the vent system, except 
underground or in wet vents, and at any point in the water-supply system. 

SECTION P-2011 - FLANGED CONNECTIONS 
Fixture connections between drainage pipes, water closets and similar 

fixtures shall be made by means of approved flanges. The connection shall 
be bolted with an approved gasket, washer or setting compound between 
the fixtures and the flange. The floor flange shall be set on the finish floor 
and fastened to an approved firm base. * 

Bends or stubs shaU be cut off so as to present a smooth surface level 
with the top of the flange. 

SECTION P-2012-WATERPROOFING OF OPENINGS 
Roof and exteri or wall penetra ti ons sha ll be made water-tight. 

Counterflashing shall not restrict the required internal cross-sectional area 
of any vent. 

SECTION P-2013 - WORKMANSHIP 
Valves, pipes and fi ttings shall be installed in correct relationship to the 

direction of the flow. 
Burred ends shall be reamed to the full bore of the pipe. 
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SECTION P-2014 - INSPECTION AND TESTS 
P-2014.1 Inspection required: New plumbing work and parts of existing 
systems affected by new work or alterations shall be inspected by the 
administrative authority to ensure compliance with the requirements of this 
code. 

P-2014.2 Concealment: A plumbing or drainage system, or part thereof, 
shall not be covered, concealed or put into use until it has been tested, 
inspected and approved by the administrative authority. 

P-2014.3 Responsibility of permittee: Test equipment, materials and labor 
shall be furnished by the pennittee. 

SECTION P-2015 - BUILDING SEWERS 
The building sewer shall be water-tight. 

SECTION P-2016 - DEFINITIONS 
For the purpose of the plumbing requirements, the following terms shall 

be defined as follows and as set forth in Section R- 118: 

111 Accessible and readily accessible: See Section R-118. 

Administrative authority: The individual official, board, department or 
agency established and authorized by a state, county, city or other political 
subdivision created by law to administer and enforce the provisions of this 
code as adopted or amended. 

Air admittance valve: A one-way valve designed to allow air into the 
plumbing drainage system when a negative pressure develops in the piping. 
This device shall close by gravity and seal the terminal under conditions of 
positive internal pressure. 

Air break, drainage system: An arrangement in which a discharge pipe 
from a fixture, appliance or device drains indirectly into a receptor below 
the flood-level rim of the receptor. 

Air gap, drainage system: The unobstructed vertical distance through free 
atmosphere between the outlet of a waste pipe and the flood-level rim of 
the fixture or receptor into which it is discharging. 

Air gap, water-distribution system: The unobstructed vertical distance 
through free atmosphere between the lowest opening from- a water supply 
discharge to the flood-level rim of a plumbing fixture. 

Anchors: See "Supports." 
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Antisiphon: A term applied to valves o r mechanical devices that 
eliminate siphonage. 

Approved: "Approved" refers to approval by the building official as the 
result of investigation and tests conducted by him or her or by reason of 
accepted principles or tests by nationally recognized organizations. 

Backflow, drainage: A reversal of flow in the drainage system. 

Backflow preventer: A device or means to prevent back:flow. 

Backflow preventer, reduced-pressure-zone type: A backflow
prevention device consisting of two independently acting check valves, 
internally force loaded to a normally closed position and separated by an 
intermediate chamber (or zone) in which there is an automatic relief 
means of venting to atmosphere interna1ly loaded to a normally open 
position between two tightly closing shutoff valves and with means for 
testing for tightness of the checks and opening of relief means. 

Backflow, water distribution: The flow of water or other liquids into the 
potable water-supply piping from any sources other than its intended 
source. Back-s iphonage is one type of backflow. 

Back-siphonage: The flowing back of used or contaminated water from 
piping into a potable water-supply pipe due to a negative pressure in such 
pipe. 

Backwater valve: A device insta lled in a drain or pipe to prevent 
backflow of sewage. 
Ball cock: A valve that is used 'inside a gravity-type water closet flush 
tank to control the supply of water into the tank. It may also be called a 
flush-tank fi ll valve or water control. 

Bend: A drainage fitting, designed to provide a change in direction of a 
drain pipe of less than the angle specified by the amount necessary to 
establish the desired slope of the line (see "Elbow" and "Sweep"). 

Branch: Any part of the piping system other than a riser, main or stack. 
Branch, fixture: See "Fixture branch, drainage." 
Branch, horizontal: See "Horizontal branch, drainage." 
Branch interval: A distance along a soil or waste stack corresponding 10 
a story height, but not less than 8 feet, within which the horizontal 
branches from one floor or story of a building are connected to the stack. 
Branch main: A water-distribution pipe which extends horizontally off a 
main or riser to convey water to branches or fixture groups. 
Branch vent: A vent connecting two or more individual vents with a vent 
stack or stack vent. 
Building drain: That part of the lowest piping of a drainage system 

"'""' which receives the discharge from soil, waste and other drainage pipes 
inside the walls of the building and conveys it to the building sewer I 0 
feet outside the building wa11. 
Building sewer: that part of the horizontal piping of a drainage system 
which extends from the ends of the building drain and which receives the 
discharge of the building drain and conveys it to a public sewer, private 
sewer, individual sewage-disposal system or other part of disposal. 
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Cleanout: An access ible opening in the drainage system used for the 
removal of possible obstruction. 
Common vent: A sing le p ipe venting two trap arms within the same 
branch interval , either back-lo-back or one above the other. 
Continuous waste: A drain from two or more similar adjacent fixtures 
connected 10 a sing le trap. 
Cross connection: Any connection between two otherwise separate 
piping systems whereby there may be a n ow from one system 10 the 
other. 
Dead end : A branch leading fro m a DWV system terminating a t a 
developed length of 2 feet or more. Dead ends shall be prohibited except 
as an approved part of a rough-in for fmure connection. 
Developed length: The length of a pipeline measured along the center 
line of the pipe and fi llings. 
Diameter: Unless specifically stated, the term "diameter" is the nominal 
diameter as designated by the approved material standard. 
Drain: Any pipe which carries soil and water-borne wastes in a building 
drainage system. 
Drainage fitting: A pipe fitti ng designed Lo provide connections in the 
drainage system which have provisions for establishing the desired slope 
in the system. These fillings are made from a varie ty of both metals and 
plastics. The methods of coupling provide for required slope in the system 
(see "Durham fitting"). 

Durham fitting: A s pecial type of drainage f itting fo r use in the 
·'Durha m Systems" installa tions in which the joints are made with 
recessed and ta pe rs sc rew fittings , as o pposed to be ll and s pigot 
lead/okum or solvent/cemented or soldered joints. The tapping is at an 
angle (no t 90 degrees) to provide for proper slope in otherwise rig id 
connections. 

Durham system: A term used to describe soil or waste systems where all 
piping is of threaded pipe, tube or other such rigid construc tion using 
recessed drainage fittings 10 correspond to the types of piping. 

DWV: Abbrevi ated term for d rain, waste and ve nt piping as used in 
common plumbing practice. 
Effective opening: T he mi ni mum cross-sectional a rea at the po int of 
water-supply discharge. measured or expressed in terms o f ( 1) diameter of 
a c ircle, (2) if the opening is not c ircu lar, the diameter of a c ircle of 
equivalent c ross-sectional area. (This is applicable to air gap.) 
Elbow: A pressure pipe fitting designed to provide an exact change in 
direction of a pipe run. An elbow provides a sharp turn in the now path 
(see ··Bend'' and "Sweep"). 

Equivalent length: For determining friction losses in a piping system, the 
effect of a part icular fitting equal to the fric tio n loss through a straight 
piping length of the same nominal diameter. See Table No. E. l , Appendix 
E. 

Existing work: Existing work is a plumbing system or any part thereof 
which has been installed prior to the effective date of this code. 
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Fixture: See "Plumbing fixture." 

Fixture branch, drainage: A drain serving one or more fixtures which 
discharges into another portion of the drainage system. 

Fixture branch, water-supply: A water-supply pipe between the fixture 
supply and a main water-distribution pipe or fixture group main. 

Fixture drain: The drain from the trap of a fixture to the junction of that 
drain with any other drain pipe. 

Fixture titting: Any device to control or guide the flow of water into or 
convey water from fixtures. 

Fixture group main: The main water-distribution pipe (or secondary 
branch) serving a plumbing fixture grouping such as a bath, kitchen or 
laundry area to which two or more individual fixture branch pipes are 
connected. 

Fixture supply: The water-supply pipe connecting a fixture or fixture 
fitting to a fixture branch. 

Fixture unit, drainage (d.f.u.): A measure of probable discharge into the 
drainage system by various types of plumbing fixtures, used to size DWV 
piping systems. The drainage fixture-unit value for a particular fixture 
depends on its volume rate of drainage discharge, on the time duration of 
a single drainage operation, and on the average time between successive 
operations. See Table No. P-2205. 

~ Fixture unit, water-supply (w.s.f.u.): A measure of the probable 
hydraulic demand on the water supply by various types of plumbing 
fixtures, used to size water-piping systems. The water-supply fixture-unit 
value for a particular fixture depends on its volume rate of supply, on the 
time duration of a single supply operation, and on the average time 
between successive operations. See Table No. P-2406.2. 

Flood-level rim: The edge of the receptor or fixture from which water 
overflows. 

Floor drain: A plumbing fixture for recess in the floor having a floor
level strainer intended for the purpose of the collection and disposal of 
waste water used in cleaning the floor and for the collection and disposal 
of accidental spillage to the floor. 

Flow pressure: The static pressure reading in the water-supply pipe near 
the faucet or water outlet while the faucet or water outlet is open and 
flowing at capacity. 

Flushometer tank: A device integrated within an air accumulator vessel 
which is designed to discharge a predetermined quantity of water to 
fixtures for flushing purposes. 

Flushometer valve: A flushometer valve is a device which discharges a 
predetermined quantity of water to fixtures for flushing purposes and is 
actuated by direct water pressure. 

Flush valve: A device located at the bottom of a flush tank that is 
operated to flush water closets. 
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Fullway valve: A valve that in the full open position has an opening 
cross-sectional area equal to a minimum of 85 percent of the cross
sectional area of the connecting pipe. 

Grade, piping: See "Slope." 

Hangers: See "Supports." 

Horizontal branch, drainage: A drain pipe extending laterally from a 
soil or waste stack or building drain, which receives the discharge from 
one or more fixture drains. 

Horizontal pipe: Any pipe or fitting which makes an angle of less than 
45 degrees with the horizontal. 

Hot water: Water that is supplied to plumbing fixtures and appliances at 
a temperature between 120 degrees F. and 140 degrees F. 

Indirect waste pipe: A waste pipe which discharges into the drainage 
system through an air gap into a trap, fixture or receptor. 

Individual sewage disposal system: A system for disposal of sewage by 
means of a septic tank or mechanical treatment, designed for use apart 
from a public sewer to serve a single establishment or building. 

Individual vent: A pipe installed to vent a single-fixture drain that 
connects with the vent system above or terminates independently outside 
the building. 

Individual water supply: A supply other than an approved public water 
supply which serves one or more families. 

Main: The principal pipe artery to which branches may be connected. 

Main sewer: See "Public sewer." 

Manifold water distribution systems: A fabricated piping arrangement 
in which a large supply main is fitted with multiple branches in close 
proximity in which water is distributed separately to fixtures from each 
branch. 

Offset: A combination of fittings which makes two changes in direction 
bringing one section of the pipe out of line but into a line parallel with the 
other section. 

Pitch: See "Slope." 

Plumbing: For the purpose of this code, plumbing refers to those 
installations, repairs, maintenance and alterations regulated by this part. 

Plumbing appliance: An energized household appliance with plumbing 
connections, such as a dishwasher, food-waste grinder, clothes washer or water 
heater. 

Plumbing appurtenance: A device or assembly which is an adjunct to 
the basic plumbing system and demands no additional water supply nor 
adds any discharge load to the system. It is presumed that it performs 
some useful function in the operation, maintenance, servicing, economy 
or safety of the plumbing system. Examples include filters, relief valves 
and aerators. 
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Plumbing fixture: A receptor or device which requires both a water
supply connection and a discharge to the drainage system, such as water 
closets, lavatories, bathtubs and sinks. Plumbing appliances as a special 
class of fixture are further defined. 

Plumbing system: Includes the water supply and distribution pipes, 
~ plumbing fixtures, supports and appurtenances; soil, waste and vent pipes; 

sanitary drains and building sewers to an approved point of disposal. 

Potable water: Water that is safe to drink. 

Pressure-relief valve: A pressure-actuated valve held closed by a spring 
or other means and designed to automatically relieve pressure at the 
pressure at which it is set. 

Public sewer: A common sewer directly controlled by public authority. 

Public water main: A water-supply pipe for public use controlled by 
public authority. 

Quick-closing valve: A valve or faucet that closes automatically when 
released manually or controlled by mechanical means for fast-action 
closing. 

Receptor: A fixture or device which receives the discharge from indirect 
waste pipes. 

Relief valve, pressure: A safety device that automatically releases water 
from a supply system due to an excess build-up of pressure. 

Relief valve, vacuum: A device to prevent excessive build-up of vacuum 
in a pressure vessel. 

Riser: A water pipe which extends vertically one full story or more to 
convey water to branches or to a group of fixtures. 

Rough-in: The installation of all parts of the plumbing system which 
must be completed prior to the installation of fixtures. This includes 
DWV, water supply and built-in fixture supports. 

Sanitary sewer: A sewer which carries sewage and excludes storm, 
surface and groundwater. 

Septic tank: A water-tight receptor which receives the discharge of a 
building sanitary drainage system and is constructed so as to separate 
solids from the liquid, digest organic matter through a period of detention, 
and allow the liquids to discharge into the soil outside of the tank through 
a system of open joint or perforated piping or a seepage pit. 

Sewage: Any liquid waste containing animal matter, vegetable matter or 
other impurity in suspension or solution. 

/~ Sewage pump: A permanently installed mechanical device for removing 
sewage or liquid waste from a sump. 

Shall: The term, when used in the code, is construed as mandatory. 

Side vent: A vent connecting· to the drain pipe through a fitting at an 
angle less than 45 degrees to the horizontal. 

Slip joint: A mechanical-type joint used primarily on fixture traps. The 
joint tightness is obtained by compressing a friction-type washer such as 
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rubber, nylon, neoprene, lead or special packing material against the pipe 
by the tightening of a (slip) nut. 

Slope (also fall, grade, pitch): The fall of a line of pipe in reference to a 
horizontal plane. In plumbing, it is expressed as the fall in a fraction of an 
inch per length of pipe. 

Soil stack (or pipe): A pipe which conveys sewage containing fecal ~ 
material. 

Stack: Any main vertical DWV line, including offsets, that extends one 
or more stories as directly as possible to its vent terminal. 

Stack vent: The extension of soil or waste stack above the highest 
horizontal drain connected. 

Stack venting: A method of venting a fixture or fixtures through the soil 
or waste stack without individual fixture vents. 

Storm sewer (drain): A pipe used for conveying rainwater, surface 
water, condensate, cooling water or similar liquid wastes. 

Sump: A tank or pit which receives sewage or waste, located below the 
normal grade of the gravity system and which must be emptied by 
mechanical means. 

Sump pump: A pump installed to empty a sump. The pump is chosen to 
handle the type material to be pumped - either clear water waste or soil
type sewage. The pump is selected for the specific head and volume of the 
load and is usually operated by level controllers. ~ 

Supports: Devices for supporting, hanging and securing pipes, fixtures 
and equipment. 

Sweep: A drainage fitting designed to provide a change in direction of a 
drain pipe of less than the angle specified by the amount necessary to 
establish the desired slope of the line. Sweeps provide a longer turning 
radius than bends and a less turbulent flow pattern (see "Bend" and 
"Elbow"). 

Temperature- and pressure-relief (T and P) valve: A combination 
relief valve designed to function as both a temperature-relief and 
pressure-relief valve. 
Temperature-relief valve: A temperature-actuated valve designed to 
automatically discharge at the temperature at which it is set. 
Trap: A fitting, either separate or built into a fixture, which provides a 
liquid seal to prevent the emission of sewer gases without materially 
affecting the flow of sewage or waste water through it. 
Trap arm: That portion of a fixture drain between a trap weir and the 
vent fitting. 

Trap primer: A device or system of piping to maintain a water seal in a 
trap, typically installed where infrequent use of the trap would result in 
evaporation of the trap seal, such as floor drains. 

Trap seal: The trap seal is the maximum vertical depth of liquid that a 
trap will retain, measured between the crown weir and the top of the dip 
of the trap. 
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Vacuum breakers: A device which prevents back-siphonage of water by 
admitting almospheric pressure through ports to Lhe discharge side of the 
device. 
Vent stack: A vertical vent pi pe inslalled to provide circulation of air to 
and from the drainage system and which extends through one or more 
stories. 
Vent system: Pi ping in stalled to equalize pneumatic pressure in a 
drainage system to prevent trap seal loss or blow-back due to siphonage 
or back pressure. 

Vertical pipe: Any pipe or filling which makes an angle of 45 degrees or 
more with the horizontal. 

Waste: Liquid-borne waste free of fecal mailer. 

Waste pipe (or stack): Piping which conveys only liquid sewage not 
containing fecal material. 
Water-distribution system: Piping which conveys waler from the 
service lo the plumbing fi xtures, appliances, appurtenances, equipment, 
devices or other systems served, including fillings and control valves. 

Water heater: A closed vesse l in whic h wa ter is hea ted by th e 
combustion or fuels, elecLricity or any other source and is withdrawn for 
use external to the vessel al pressures not exceeding 160 psig. including 
the apparatus by which heat is generated. and all controls and devices 
necessary to prevent water temperatures from exceeding 2 IO degrees F. 
Note Lhat Section P-2403.2 limits the maximum average static pressure of 
the water distribution system to 80 psig. 
Water main: A water-supply pipe for public use. 
Water outlet : A valved discharge opening. including a hose bibb, 
Lhrough which water is removed from the potable water system supplying 
waler to a plumbing fixture or plumbing appliance which requires either 
an air gap or backflow prevention device for protection of the supply 
system. 
Water-service pipe: the pipe from the water main, water meter, water 
supply system or other approved source of water supply. to a point two 
feet from the building or structure served. 
Water-supply system: The water-service pipe, the water-distributing 
pipes and the necessary connecting pipes. liuings, comrol valves and all 
appurtenances in or adjacent to the building or premises. 
Wet vent: A vent which also receives Lhe discharge of wastes from other 
fi x lures. 
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Chapter 21 
PLUMBING MATERIALS 

SECTION P-2101 -ABOVE GROUND WATER 
DISTRIBUTION PIPING 

Materials for water-distribution pipes and tubing shall be brass, copper 
water tube minimum Type M, cast-iron pressure pipe, galvanized steel, 
chlorinated polyvinyl chloride (CPVC) or polybutylene (PB) plastic pipe 
or tubing, all to be installed with approved fittings. The minimum 
pressure rating for plastic pipe or tubing shall be 100 psi at 180 degrees F. 

SECTION P-2102 - MATERIALS EVALUATION 
AND LISTING 

All plastic pipes, plastic plumbing pipe components and related plastic 
materials shall be evaluated and listed as conforming to ANSI/NSF 
Standard 14, listed in Section S-26.2001, by and approved agency. The 
approved agent shall maintain periodic evaluations of production of listed 
products or materials, and their listing shall state that the products or 
materials meet ANSI/NSF Standard 14. 
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Chapter 22 
PLUMBING, DRAINAGE, WASTE AND VENT 

SYSTEMS (DWV) 

SECTION P-2201 - GENERAL 
Plumbing mate rials shall conform to the requirements of this chapter. 

The drainage waste and vent (DWY) system shall consist o f all piping for 
conveying wastes from plumbing fixtures, appliances and appurtenances, 
inc luding fixture traps; above-grade drainage pi ping; be low-grade drains 
within the building (building drain); be low- and above-grade venting 
systems; and piping to the publ ic sewer or pri vate septic system. No 
portion of the above-grade DWV system other than vent terminals shall 
be located outdoors, except in those localities having minimum design 
temperatures above 32 degrees F. (ASH RAE 97.5 percent column, winte r. 
see Appendix A). 

SECTION P-2202 - MATERIALS 
P-2202.1 Piping within buildings: Drain, waste and vent (DWV) piping 
in buildings shall be as shown in T able P-2202. 1 or other approved 
materials having a smooth and uniform bore, except that no galvanized 
wrought-iron or galvanized steel pipe shall be used underground and shall 
be kept at least 6 inches above ground. * 
P-2202.2 Building sewer: Building sewer piping shall be as shown in 
Table P-2202.2. 

P-2202.3 Fittings: Fittings shall be approved and compatible with the 
type of piping be ing used and shall be of a sanitary or DWV design for 
drainage and wet venting. Waterpipe fi ll ings may be accepted for use in 
engineer designed systems when the design indicates compliance with 
Section P-2207 .2. 1. 

Drainage fillings shall have a smooth interior waterway o f the same 
diameter as the piping served. All fittings shall conform to the type of 
pipe used. 

Drainage fittings sha ll have no ledges, shoulders or reduc tions which 
can retard or obstruct drainage now in the piping. Threaded drainage pipe 
fittings retard or obstruct drainage flow in the piping. Threaded drainage 
pipe fittings shall be of the recessed drainage type. black or galvanized. 

Drainage fittings shall be designed to mainLain l /4-inch-per-foot grade. 

P-2202.4 Other Materials 
P-2202.4.1 Sheet lead: Sheet lead for the following uses shall weigh not 
less than indicated below: 

I. Shower pans, 4 psf. 
2. Flashing of vent te rminals, 3 psf. 
3. Prefabricated nashing for vent pipes, 2 1/2 psf. 
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P-2202.4.2 lead bends and traps: Lead bends and lead traps shall be not 
less than 1/8- inch wall Lhickness. 

P-2202.4.3 Sheet copper: Sheet copper for the following uses shall 
weigh not less than indicated below: 

I. General use, 12 oz per sq ft. 

2. Flash ing for vent pipes, 8 oz per sq ft. 

3. Flush tank linings. IO oz per sq ft. 

Table No. P-2202.1 
DRAIN, WASTE AND VENT PIPING AND FITTING MATERIALS1 

(As listed in Section S-26.2001) 

MATERIAL STANDARD NO. 

Welded and Seamless Steel Pipe (black or gahani1cd I) ASTM A53-88a 
Cast Iron Soil Pipe and Fillings (hub and spigot) ASTM A7-1-87 
Cast Iron Fittings (Threaded) ASTM A 126-84 
Malleable Iron Fittings (Threaded) ASn.1 A 197-87 
Seamless Copper Pipe. standard sites ASTM 842-89 
Seamless Red Brass Pipe. standard si,cs ASTM 843-88 
Scamles, Copper Tube ASTM B75-86 
Seamless Copper Water Tube Type K. L. and M ASn.1 B88-88a 
ABS-DWV Pipe and Fillings ASTM D266 l-87a 
PVC-DWV Pipe and Fillings ASTM D2665-89:i 
ABS Sewer Pipe and Fillings ASTM D275 l-83a 
Thermo-Plastic Accessible and Replaceable Pla,tic Tube ASTM F-109-88 

and Fillings 
ABS-DWV SCH. 40 Pipe with Cellular Con: ASTM F628-88 
Co-extruded PVC Pla.,tic Pipe with Cellular Core ASTM F89 I -88a 
Cast Iron Soil Pipe and Fillings (hub and spigot) C ISPI HS7-1-86 
Cast tron Soil Pipe and Fillings (hubless) CISPI 301-85 
C.1.,t Copper Alloy Solder-Joint Drainage Fittings ASTM B 16.23-84 
Copper D,Jinage Tube (DWV) ASTM B306-88 
Mechanical Couplings for Drain. Waste and Vent Pipe CSA B602M-90 

and Sewer Pipe 

1Section P-2001.1 provides for use of other approved materials in accordance with Section 
R-108. 
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Table No. P-2202.2 

BUILDING SEWER P IP ING 1 

/As listed in Sectio n S -26.2001 l 
MATERIAL STANDARD NO. 

Casi Iron Pipe and Fiuings ASTM A74-87 
Casi Iron Pipe and Finings CISPI HS74 86 
C."1 Iron Soil Vipe and Fining, for Hublcss Sani1ary Sysiern CISPI 301-85 
Seamless Copper Tube ASTM 8 75-88 
Copper Wa1er Tube ASTM B88-88a 
Concre1e Sewer. S1or111 Drain and Culven Pipe ASTM C14-88 
Compression Joints for Vi1rilicd Cla} Pipe and Fining, ASTM C425-88 
Vi1rilied Clay Pipe and Finings ASTM C700-88 
Bi1uminized Fiber Drain and Sewer Pipe ASTM Dl861 -88 
Recommended Praclice for Underground ln,1alla1ion of ASTM D232 I -83a 

Flexible Thcrmopla,1ic Sewer Pipe 
ABS-DWV Pipe and Fining, i\STM D266 I -87a 
3.25 G.D. PVC/DWV Pipe and Fining, ASTM D294<J-89 
PVC/DWV Pipe and Fillings ASTM 1)2665-B<Ja 
ABS Sewer Pipe and Fining, ASTM D275 I -83a 
Type PSM PVC Sewer Pipe and Filling, ASTM D3034-89 
Joinis for Drain and Sewer Pla,1ic Pipe Using Flexible ASTM D.1212-89 

ElaMomcric Seal}. 
ABS Schedule -10 DWV Pipe wi1h Cellular 1\STM F628-88 
Co-ex1rudcd PVC Schedule 40. PS 50 or PS ICXJ Pla,1ic ASTM F89 I -88a 

Pipe wi1h Cellular 
Copper Dnunage Tube (DWVJ ASTM 8306-88 
Mce_hanical Coupling, for Drain Wa.,1c and Vcni Pipe and CSA B602m-90 -- .•. 

1 Scc1ion P-200 I. I provide, for use of 01hcr approved malcrials in accordance wi1h Seel ion R- 108. 

SECTION P-2203 - JOINTS AND CONNECTIONS 
P-2203. l T ightness: Joints and connections in the DWV system shall be gas-tight and 
water-tight for the intended use or pressure required by test. 

P-2203.2 Prohibited joints : In new construction. no running threads. bands or saddles 
shall be used in the drainage system. No drainage or vent piping shall be drilled. 
tapped, burned or welded. 

Exception: This requirement may be waived in remodeling where no practical 
alternative exists. 

P-2203.3 Joint requirements, similar piping materials 

P-2203.3.l Cast-iron pipe, caulked joints: Lead-caulked joints for cast-iron hub and 
spigot soil pipe shall be firmly packed with oakum and filled with molten lead not less 
than I inch deep and shall not extend more than 1/8 inch below the rim o r the hub. 
Lead shall be run in one pouring and shall be caulked tight. 

P-2203.3.2 Cast-iron pipe, mechanical joints 

P-2203.3.2.1 Hubless pipe: Jo ims for hublcs~ cast-iron soil pipe shall be made with an 
approved clastomcric scaling sleeve and s tainless steel retaining sleeve. 
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P-2203.3.2.2 Hub and spigot joints: An approved positive-seal one-piece 
e las1omeric compression-type gasket 1ha1 is placed in the hub before 1he spigot is 
inserted may be used for joining hub and spigot east-iron soil piping and fillings 
as an ahernate for lead a nd oakum jo ints. 

P-2203.3.3 Threaded pipe joints: Threaded joints shall conform 10 American 
National Taper Pipe Thread. Pipe ends shall be reamed or filed 10 size and all chips 

removed. 

P-2203.3.4 Soldered joints: Soldered joints in lllbing shall be made wi1h linings 
approved for DWV piping. Surfaces 10 be soldered shall be cleaned bright. The joillls 
shall be properly nuxed and made with approved solder. 

P-2203.3.5 Clay or cement soil pipe joints: Joints in clay or cement piping shall 
be made using nexible compression joints. elaslomeric rings. preformed bituminous 
rings, elastomcric couplings, oakum and cement or o ther approved methods. 

P-2203.3.6 Plastic pipe joints: Jo ints in plastic piping shall be made w ith 
approved fittings by solvent ceme nting, e lastomeric gaskets o r other approved 

manufactured system. 

P-2203 .3.7 Slip joints: Slip joints shall be made using approved gaskets or 
compression washers. Ground joint connections which a llow adjustment of tubing 
but provide a rigid joint when made up shall not be considered as sl ip joints. 
Where a ground joint connection is used and the assembled joint docs not permit 
free movement, the joint need not be accessible. 

P-2203.4 Joints between different piping materials 

P-2203.4.1 Hub-type cast-iron or vitrified clay to other piping materials: 
Joints be tween hub-type drainage piping and other mate rials . including s tee l, 
plastic and coppe r, may be made wilh a lead and oakum jo int and an approved 
caulking fe rrule of the other material o r by a lead and oakum joint directly wi th 
the othe r material omit ting the adapte r fe rru le . Whe re the outside diame ter of the 
o the r materia l matches that of the hu b pipe, a n c lastomcric gasket designed for 
use with the hub pipe may be used. 

P-2203.4.2 Hubless pipe to other hubless piping materials: Joints between 
hubless drainage piping of any dissimilar materials wi th similar outside diameters may 
be made w ith clastomeric sleeve and stainless steel clamp. 

P-2203.4.3 Threaded pipe to cast-iron soil pipe: Joints between threaded pipe 
and cast-iron soil pipe shall be made with approved adapter fittings. 

P-2203.4.4 Threaded pipe to copper or plastic pipe: Joints from threaded pipe 
to copper or plastic piping shall be as approved by the administrative authority. 

P-2203.4 .5 Joints between drainage piping and water closets: Joints 
between drainage piping and water closets or similar fixtures shall be made by means 
of a closet nange compatible with the drainage system material. secure ly fastened to a 
structurally firm base. The inside diameter of the drai nage pipe shall not be used as a 
socket fitting for a 4 x 3 c loset fl ange, unless the closet nange is designed and 
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approved for such application. The joint shall be bolted, with an approved gasket or 
setting compound between the fi xlllrc and the closet llangc. 

P-2203.4.6 Flexible adapter fittings: Where a dry vent size is smaller than the 
d ra in to which it connects, the reduction may be accomplished by means or an 
approved clastomcric llcxible adapter filling. 

SECTION P-2204 TRENCHING AND BACKFILLING 

P-2204.1 Trenching and bedding: Piping shal l be installed in trenches so that it 
re,ts on solid and conlinuous bearing. Where ovcrexcavatcd, the trench shall be 
backfilled to the proper grade wi th compacted earth, sand, fi ne gravel or similar 
granular material. Piping may not be supported on rocks or blocks at any point. 
Rocky or unstable soil sha ll be overexcavatcd by two or more pipe diameters and 
brought to the proper grade wi th suitable compacted granular material. 

P-2204.2 Common trench: Sec Section P-2403.5. I. 

P-2204.3 Backfilling: Care shall be exercised in backlilling trenches to avoid rocks, 
broken concrete, frozen chunks and other rubble until the pipe is covered by at least 12 
inches of tamped earth. Backfill shall be placed evenly on both sides or the pipe and 
tamped to retain proper al ignment. Loose earth shall be carefully placed in the trench in 
6-inch layers and tamped in place. On private property. puddli ng of deep trenches is a 
satisfactory alternate means or obtaining compaction once the pipe has been properly 
laid, backli lled and tamped to a point 6 inches above the pipe. 

P-2204.4 Protection of footings: Trenching installed parnllel to footings shall not 
extend below the 45-degree bearing plane of the bouom edge of a wall or footing. 

SECTION P-2205 - DETERMINING DRAINAGE FIXTURE UNITS 

The load on DWV-system piping shall be computed in terms of drainage fixture unit 
(d.f.u.) values in accordance with Table No. P-2205. 
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Table No. P-2205 

DRAINAGE FIXTURE UNIT (d.f.u.) VALUES 
FOR VARIOUS PLUMBING FIXTURES 

TYPE OF FIXTURE OR GROUP OF AXTURES ORAINAGE AXTURE 
UNIT VALUE (d.f.u.)1 

Bnrsink I 
Bathtub (with or without shower head and/or 

whirlpool auachmcnts) 2 
Bidet I 
Clothes washer standpipe 2 
Dishwasher 2 
Floor dram O' 
Ki1chcn sink 2 
Lavatory I 

LJlundry tub 2 
Shower stall 2 
Water closet (tank type) 4 

Water closet (flu<homcter iank) 4 

Full-bath group wnh bathtub (with or without shower hc3d 
and/or whirlpool attachment on the ba1h1ub 

or shower stall) 6 
Half-bath group (water closet plus lavatory) 5 
K1tchtn group (di~hwashcr and sink w1Lh or 

without garbage grinder) 3 
Lavatory group (clothes washer siandp1pc and 

laundry tub) 3 
Multiple-bath groups': 

I 112 bath< 7 
2 baths 8 
2 112 bad,s 9 
3 baths 10 
3 112 baths II 

1 For a continuous or semicontinuous now into a drainage sy.,tem. (;Uch as from a pump or similar 
device. 1.5 fixture units shall be allowed per gpm of flow. For a fixture nrn listed, use the 
highesl d.f.u. value for a similar l1s1cd fixture. 

2 A floor drain nsclf adds no hydraulic load However. used as a rcccp1or. the fixture unit value of the 
fix1urc discharging in10 lhe receptor shall be applicable. 

1 Add 2 d.f.u for each addi1ional full ba th. 

SECTION P-2206 - DRAINAGE SYSTEM 
P-2206.1 Drainage fittings and connections: Changes in direction in drainage piping 
shall be made by the appropriate use of sanitary tees, wyes. elbows. sweeps. 1/4 or 1/8 
bends or by a combination or these or equivalent approved drainage fi ttings. 

P-2206.1.1 Horizontal to vertical (single connection): Horizontal drainage lines con
necting with a vertical stack shall enter through a wye. tee-wye. bend. sweep, sanitary 
tee or other approved fitting. Short-pattern fittings o r a sanitary tapped tee shall be an 
m.:ceptable connection for branch lines serving one fixture. 
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P-2206.1.2 Horizontal to vertical (multiple connection): DELETED. 

P-2206.1.3 Horizontal to horizontal: Horizontal drainage lines connecting 
with other horizontal drainage lines shall enter through 1/8 bends, sweeps, 
wyes, tee-wyes or equivalent long-pattern or combination fittings. 

P-2206.1.4 Vertical to horizontal: Vertical drainage lines connecting with 
horizontal drainage lines shall enter through 1/8 bends, sweeps, wyes, tee-wyes 
or other approved fittings of equivalent sweep. 

P-2206.1.5 Heel- or side-inlet 1/4 bends, drainage: Heel-inlet 1/4 bends shall 
be an acceptable means of connection, except where the l/4 bends serves a 
water c loset a low-heel inlet shall not be used as a dry-vented connection. 
S ide-inlet l/4 bends shall be an acceptable means of connection for both 
drainage, wet-venting· and stack-venting arrangements. 

P-2206.1.6 Heel- or side-inlet 1/4 bends, venting: A heel-inlet or side-inlet 1/4 
bends, or any arrangement of pipe and fittings producing a similar effect, shaU 
be acceptable as a dry vent when the inlet is placed in a vertical position. The 
inlet may be placed in a horizontal position only where the entire fitting is part 

of a wet vent arrangement. 

P-2206.1.7 Water closet connection between flange and pipe: A 3-inch 1/4 
bends or bend shall be acceptable for water closet or s imilar connections, 
provided a 4-inch by 3-inch flange is installed to receive the closet fixture 
horn. Alternately, a 3-inch by 4-inch 1/4 bend shall be acceptable with a 
4-inch flange. 

P-2206.1.8 Dead ends: Dead ends shall be prohibited except where necessary 
to extend a cleanout or as an approved part of a rough-in of 2 feet or more. 

P-2206.2 Drainage pipe cleanouts 

P-2206.2.1 Materials: Cleanouts shall conform to standards acceptable to the 
administrative authoiity. Plugs shall be brass, approved plastic or equivalent. 

P-2206.2.2 Spacing: Cleanouts shall be installed not more than 75 feet apart in 
hoiizontal drainage lines of 4-inch nominal diameter or less. 

P-2206.2.3 Underground drainage cleanouts: When installed in underground 
drains, cleanouts shall be extended vertically to or above finished grade either 
inside or outside the building. 

• 
P-2206.2.4 Change of direction: Cleanouts shall be installed at each change in : 
direction of the drainage system greater than 45 degrees. : . 

Exception: One cleanout shall be required for every three 45 degree changes : 
located in series (a long sweep is equivalent to two 45 degree bends). : 
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P-2206.2.5 Accessibility: Cleanouts shall be accessible. Minimum clearance 
in front of cleanouts shall be 18 inches on 3-inch and larger pipes, and 12 
inches on smaller pipes. Concealed cleanouts shall be provided with access of 
sufficient size to permit removal of the cleanout plug and rodding of the 
system. Cleanout plugs shall not be concealed with any permanent finishing 
material. 

P-2206.2.6 Base of stacks: Accessible cleanouts shall be provided near the base 
of each vertical waste or soil stack. Alternatively, such cleanouts may be 
installed outside the building within 3 feet of the building wall. 

P-2206.2.7 Building drain and building sewer junction: There shall be a 
cleanout near the junction of the building drain and building sewer. This 
cleanout may be either inside or outside the building wall, provided it is brought 
up to finish grade or to the lowest floor level. An accessible interior building 
drain cleanout, test tee or equivalent within close proximity to the building drain 
exit point shall fulfill this requirement. 

P-2206.2.8 Direction of flow: Cleanouts shall be installed so that the cleanout 
opens in the direction of the flow of the drainage line. 

P-2206.2.9 Cleanout size: Cleanouts shall be of the same nominal size as the 
pipe up to 4 inches and not less than 4 inches for larger piping. 

P-2206.2.10 Cleanout equivalent: A fixture trap or a fixture with integral trap, 
readily removable without disturbing concealed piping shall be acceptable as a 
cleanout equivalent. 

P-2206.2.11 Connections to cleanouts prohibited: Cleanout openings shall 
not be used for the installation of new fixtures or floor drains except where 
approved by the administrative authority and where an acceptable alternate 
cleanout is provided. 

P-2206.3 Horizontal drainage piping slope: Horizontal drainage piping shall 
be installed in uniform alignment at uniform slopes not Jess than l/4 inch per 
foot for 2 l/2-inch diameter and less, and not less than 1/8 inch per foot for 
diameters of 3 inches or more. 

P-2206.4 Drain pipe sizing: Drain pipes shall be sized according to drainage 
fixture unit (d.f.u.) loads. The following general procedure may be used: 

I. Draw an isometric layout or riser diagram denoting fixtures on the 
layout. 

2. Assign d.f.u. values to each fixture group plus individual fixtures using 
Table No. P-2205. 

3. Starting with the top floor or most remote fixtures, work downstream 
toward the building drain accumulating d.f.u. values for fixture groups 
plus individual fixtures for each branch. Where multiple bath groups 
are being added, use the reduced 
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d. f.u. values in Table No. P-2205, which take into account 
probabil ity factors of simultaneous use. 

4. Size branches and stacks by equating the assigned d.f.u. values to 
pipe sizes shown in Table No. P-2206.4. 1. 

5. Determine the pipe diameter and slope of the building drain and 
building sewer based upon the accumulated d.f.u. values, using 
Table No. P-2206.4.2. 

P-2206.4.1 Fixture branch and stack sizing: 

1. Branches and stacks sha ll be s ized according to Table No. 
P-2206.4.1 . Be low-grade drain pipes shall not be less than 2 
inches in d iameter. 

2. Minimum S tack Size. No drain stack shall be smaller than the 
largest horizontal branch connected. 

Table No. P-2206.4.1 
MAXIMUM FIXTURE UNITS THAT MAY BE 

CONNECTED TO BRANCHES AND STACKS 

NOMINAL PIPE ANY HORIZONTAL ANY ONE VERTICAL 
SIZE (Inches) FIXTURE BRANCH STACK OR DRAIN 

I 1/41 - -
I 1n2 3 4 

22 6 10 
2 1n2 12 20 

3 20' 48' 
4 160 240 

11 1/4-inch pipe size limited 10 a single-fixture drain or Irnp arm. See Table No. P-2206.6.7. 
!No water closets 
'Maximum three water closets . 
-1~,1aximum six water closets. 
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P-2206.4.2 Building drain and sewer size and slope: Pipe sizes shall be 
determined from Table No. P-2206.4.2 on the basis of drainage load in 
fixture units (d.f.u.) computed from Table No. P-2205. 

Table No. P-2206.4.2 
MAXIMUM NUMBER OF FIXTURE UNITS THAT MAY BE 

CONNECTED TO THE BUILDING DRAIN, BUILDING 
DRAIN BRANCHES OR THE BUILDING SEWER4 

DIAMETER OF 
PIPE (Inches) 

I 1/21.2 
22 

2 1/22 

33 
4 

I- -1/8 Inch 

20 
180 

SLOPE PER FOOT 
1/4lrich 

_ I 

21 
24 
42 
2 16 I 

1/2 Inch 
_ I 

27 
31 
50 

250 

11 1/2-inch pipe size li111i1cd 10 a building drain branch serving not more than 1wo waste 
fixtures. or not more than one waste fixture if serving a pumped discharge fixture or garbage 
grinder discharge. 

2No water closets. 

JNot over three water closets. 

•Minimum size of building sewer shall be 4 inches. 

P-2206.4.3 Provision for future fixtures: When a rough-in is provided 
for the installation of future fixtures, those provided for shall be included 
when determining the required sizes of drain and vent pipes. Such future 
installations shall be terminated with accessible plugged fittings. 

P-2206.5 DELETED 
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P-2206.6 Fixture traps 

P-2206.6.1 Design of traps: Traps shall be of standard design, shall have 
smooth uniform internal waterways, shall be self-cleaning and shall have no 
interior partitions except where integral with the fix ture. They shall be of 
lead, cast iron, cast or drawn brass, approved plastic or other approved 
mate rials . Tubular brass traps shal l be not less than No. 20 gauge thickness. 
Solid connections, slip joints or couplings may be used on the trap inlet, trap 
outlet, or within the trap seal. Slip joints shall be accessible. 

P-2206.6.2 Trap seals: Traps shall have a liquid seal of not less than 2 inches 
and not more than 4 inches, unless otherwise approved. Traps that could lose 
their seal due to evaporation because of infrequent use, such as floor drains, 
may be fitted with a trap primer. 

P-2206.6.3 Trap setting and protection: Traps shall be set level with respect 
to their water seals and shall be protected from freezing. Trap seals shall be 
protected from siphonage, aspiration or back pressure by an approved system 
of venting (see Section P-2207). 

P-2206.6.4 Building traps: Building traps shall not be installed, except in 
special cases where sewer gases are extreme ly corrosive or noxious, as 
directed by the administrative authority. 

P-2206.6.5 Prohibited trap designs: The following types of traps are 
prohibited: 

l. Bell traps. 

2. Separate fix ture traps with interior pa,titions. 

3. "S" traps. 

4. Drum traps. 

5. Trap designs with moving parts. 

P-2206.6.6 Number of fixtures per trap: Each plumbing fixture shall be 
separately trapped by a water seal trap placed as close as possible to the 
fixtu re outle t, except as othe rwise permi tted. The vertical distance from 
the fi xture out let to the trap weir shall not exceed 24 inches. No fixture 
shall be double trapped. Exceptions to the separate trapping requirements 
are as follows: 

I. Fixtures that have integral traps. 

2. One trap may be installed for two or three drains from kitchen sinks, 
laundry tubs or lavatories adjacent to each other and located in the 
same room with a continuous waste arrangement. The trap shall be 
installed at the center fix ture when three such fixtures are installed. 
Common trapped fixture outlets shall not be more than 30 inches apart. 

3. No clothes washer or laundry tub shal l be discharged to a trap serving 
a kitchen sink. 
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4 . The connection of a laundry tray waste line may be made into a 
standpipe for the automatic clothes-washer drain. Standpipes shall 
be 2 inches in diameter and not be less than 18 inches nor more than 
48 inches as measured from the crown weir. The standpipe shall 
extend 34 inches minimum above base of clothes washer unless 
recommended otherwise by manufacturer. The outlet of the laundry 
tray shall be a maximum horizontal distance of 30 inches from the 
standpipe trap . 

P-2206.6.7 Size of fixture traps: Fixture trap size (nominal diameter) shall be 
sufficient to drain the fi xture rapidly and in no case less than given in Table No. 
P-2206.6.7. No trap, including integral traps, shal l be larger than the drainage 
pipe into which it discharges. 

Table No. P-2206.6.7 

SIZE OF TRAPS AND TRAP ARMS FOR PLUMBING FIXTURES 

PLUMBING FIXT,...,U,c__,R-'-=E=---------

Bathtub (with or without shower head and/or 

whirlpool attachments) 

Bidet 

Clothes washer standpipe 

Dishwasher (on separate trap) 

Floor drain 

Kitchen sink (one or two traps. with or without 

dishwasher and garbage grinder) 

Laundry tub (one or more compartments) 

Lavatory 

Shower 

Water closet 

TRAP SIZE 
MINIMUM (Inches) 

I 1/2 

I 1/2 

2 

I 1/4 

2 

I 1/2 

I 1/2 

I 1/4 

2 

* 

*Consul! fixture standards for trap dimensions of specific bowls. 

P-2206.7 Trap arms 

P-2206.7.1 Maximum length of trap arm: Each fixture trap shal l have a 
protecting vent so located that the maximum developed length of the trap 
arm is within the requirements of Table No. P-2206.7. 1. Minimum trap arm 
length shaJI be two pipe diameters (see Section P-2207.2.5). 
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Size of Fixture 
Drain 
I 1/4" 

!In" 
!In" 

2" 

2" 

3" 
4" 

Table No. P-2206.7.1 
MAXIMUM LENGTH OF TRAP ARM 

Max. Distance 
Size of Trap Fall per Foot From Trap 

I 1/4" 1/4" 3'6" 
1 1/4" 1/4" 5' 
I 1/2" 1/4" 5' 

1 1/2" 1/4" 8' 
2" 1/4" 6' 
3" 1/8" 10' 

4" 1/8" 12' 

P-2206.7.2 AJlowable fall in trap arm: The total fall in trap arm due to pipe 
slope shall not exceed one pipe diameter, nor shall the vent pipe connection to a 
fixture drain, except for water closets and similar fixtures. be below the weir of 
the trap, except as provided in Section P-2206.7.3. 

P-2206.7.3 DELETED 

P-2206.8 Sumps and ejectors 

P-2206.8.1 Sewage ejectors or sewage pumps: A sewage ejector or sewage 
pump receiving discharge of water closets shall have a minimum discharge 
capacity of 20 gallons per minute. The ejector or pump shall be capable of 
passing a 1-1/2-inch-diameter solid ball, and the discharge piping of each 
ejector or pump shall have a check valve & gate valve and be a minimum of 
2 inches. 

P-2206.8.2 Building drains below sewer (building subdrains): Building 
drains which cannot be discharged to the sewer by gravity flow shall be 
discharged into a tightly covered and vented sump from which the contents 
shall be lifted and discharged into the building gravity drainage system by 
automatic pumping equipment or by an equally effective method approved 
by the administrative authority. 

The system of drainage piping below the sewer level shall be installed and 
vented in a manner similar to that of the gravity system. Only such drains that 
must be lifted for discharge shall be discharged into sumps. All other drains 
shall be discharged by gravity. 

P-2206.9 Backwater valves: When required, a readily accessible backwater 
valve shall be installed only in branches of the drainage system subject to 
backflow of sewage. Drainage piping serving fixtures which have flood level 
rims located below the elevation of the next upstream manhole cover of the 
public sewer serving such drainage piping shall be protected from backflow of 
sewage by installing an approved-type backwater valve. Fixtures above such 
elevation shall not discharge through the backwater valve. 

Backwater valves shall have noncorrosive bearings, seats and self-aligning 
discs, and shall be so constructed as to ensure a positive mechanical seal. Valve 
access covers shall be bolted type with gasket unless otherwise approved. 
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P-2206.10 Existing building sewers and drains: Existing building sewers and 
drains may be used in connection with new systems when found by examination 
and/or test to conform to the requirements prescribed by this document. 

P-2206.11 New Building Sewers and Drains 

P-2206.11.1 Mandatory connection to public sewer: A permit shall not be 
issued for the installation, alteration or repair of a private sewage disposal sys
tem or part thereof where a connection with a public sewer is available. 
"Available" shall be deemed to be a parcel of land abutting on a street, alley or 
easement. 

P-2206.11.2 Mandatory connection to a sewage system: Plumbing fixtures 
and drainage piping shall be connected to a public sewer or an approved private 
or individual sewage disposal system. 

Building sewers shall confonn to the requirements of this chapter and other 
related requirements of this code. 

P-2206.11.3 Prohibited connections: Rain, surface or subsurface water shall 
not be connected to or discharge into a drainage system, sanitar;y sewer system 
or individual sewage disposal system. 

Cesspools, septic tanks, seepage pits and drain fields shall not be connected 
to public sewers or to building sewers leading to public sewers. 

P-2206.11.4 Required size: The size of building sewer shall be detennined in 
accordance with Table No. P-2206.4.2. 

P-2206.11.5 lnstallation:"Building sewers shall be installed at a uniform slope 
of not less than 1/4 inch per foot and may be reduced to 1/8 inch per foot in 
accordance with Section P-2206.4.2. Cleanouts shall be placed near the junction 
of the building drain and building sewer and at intervals not to exceed 75 feet in 
straight runs. 

DELETE PAGES 226.1 & 226.2 
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SECTION P-2207 - VENT SYSTEMS 

P-2207.1 General: The protection of trap seals from siphonage, aspiration or back 
pressure shall be accomplished by venting sys1ems designed and installed so that at no 
time shall trap seals be subjected to a pneumatic pressure differential of more than I 
inch of water column under design load conditions. 

P-2207.1.1 Required drain and vent stack: Buildings shall have at least one soil stack 
running from the building drain up through the building, with the stack vent terminat
ing outdoors above the topmost branch interval per Section P-2207 .6. Additional 
branches may be served by air admittance valves installed in accordance with Sections 
P-2207.5. Valves shall be sized according to Section P-2207.1 2. 

P-2207.l.2 Minimum vent area: The main vent shall be a minimum of 3 inches. The 
size of each vent shall be not less than required by Table No. P-2207.7. 

P-2207.1.3 Prohibited use: The plumbing vent system shall not be used for purposes 
other than the venting of the plumbing system. 

P-2207.2 Vent slopes and connections 

P-2207.2.1 Vent slope: All vent pipes shall be so sloped and connected as to drain 
back to the soil or waste pipe by gravity. Slope of vent piping shall be arranged to 
allow condensat ion and moisture which may form to now back to the drain line. Vent 
piping shall be installed and supported so as to not be "trapped·· by water or condensate 
collecting in the trapped area. 

P-2207.2.2 Vent connection to a horizontal drain: Where vent pipes connect to a 
horizontal soil or waste pipe, the vent shall be taken off above the center line of the soil 
pipe. and the vent pipe shall rise vertically. or at an angle not exceeding 45° from the 
vertical, to a point at least 6 inches above the nood-level rim of the fixture it is venting 
before offsetting horizontally or before connecting to the branch vent. 

P-2207.2.3 Vent stack connection at base: Vent s tacks shall connect full size at their 
base to the drainage system, below the lowest fixture branch. 

P-2207.2.4 Height above flood-level rim: A connection between an individual or 
branch vent pipe and a vent stack or stack vent shall be made 6 inches above the nood
levcl rim of the highest fixture on the same noor level served by the vent. 

P-2207.2.5 Crown venting prohibited : No vent shall be installed within two pipe 
diameters of the trap weir. 

P-2207.2.6 Water Closets: All fixtures discharging downstream from a water closet 
shall be individually vented. 

P-2207.3 Common vents 

P-2207.3.1 Individual vent as common vent: An individual vent installed vert ically 
may be used as a common vent for two fixture traps when both fixture drains connect 
with the vertical drain or stack at the same level. 
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P-2207.3.2 Fixtures connected to stack at different levels: A common vent may be 
used for two waste fi xtures connec ting at different leve ls in the stack but within the 
same branch interval, provided that the portion of the stack that serves as the vertical 
drain for the upper fixt ure is one pipe diameter larger than the upper fixture drain, but 
in no case smaller than the lower fixture drain. The vertical piping between the fixture 
connections serves as a wet vent for the lower fi xture. 

P-2207.3.3 Vent headers: Stack vents, vent stacks, individual vents, branch vents and 
re lie f vents connected in any combination LO a common vent header (larger branch 
vem) shall be at least 6 inches above the flood-level rim of the highest fixture and ter
minate in accordance with Section P-2207.6. This header sha ll be sized in accordance 
with the requirements of Table No. P-2207.7. 

P-2207.4 Mechanical vents : Approved mechanical venting devices shall be permitted 
for a single fixture or fixture trap where a vertical leg trap arm as described in Section 
P-2206.7.3 cannot be installed and no other practical alternative ex ists. The mechanical 
vent shall be installed a minimum of 6 inches above the flood-level rim of the fixture 
served and shall be accessible for periodic inspection and/or replacement. 

P-2207.5 Air admittance valves: Approved air admittance valves complying with 
ASSE I 051 as listed in Section S-26.2207 shall be permitted for a single fix ture or for 
multiple fix ture traps. The a ir admittance valve shall be installed LO permit free move
ment of air and not less than 4 inches above the trap arm of the fixture served and shall 
be accessible for periodic inspection and/or replacement. Valves sha ll be sized per 
Section P-2207. 12. 

P-2207.6 Vent terminals 

P-2207.6.1 Location of open vent terminal: No open vent terminal shall be located 
beneath any door, window or other opening nor shall any such vent terminal be within 
10 feet horizontally of such an opening unless it is at least 2 feet above the top of the 
opening. 

P-2207.6.2 Vent extension above roofs: Vent pipe extensions through the roof shall 
terminate at least 6 inches above the high side of the penetration. Where a roof is to be 
used for any purpose other than weather protection, vent extensions shall run at least 7 
feet above the roof. 

P-2207.6.3 Vent extension through wall or overhang: Vent terminals extending 
through a wall, when approved by the Plumbing Official, sha ll be located at least 10 ft 
horizontally from any lot line. They shall be turned to provide an opening upward. 
They shall be effecti vely screened and shall !neet the requirements of P-2207.6. 1. Vent 
terminals shall not terminate under the overhang of the building. 
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P-2207.6.4 Vcnl pipe nashing and scaling: Vc n1 ex te ns ions through roofs sha ll 
be made ~ ate r-tigh1 by use of a pproved flashings. Yen I ex tens ions in wal ls o r 
soffi1s shall be made wea1her-tigh1 by caulking or other sui1ab le means. 

P-2207.6.5 Frost closure: DELETED. 

P-2207.6.6 Vent terminals in attic spaces: Ven! terminals equipped with approved air 
admi11ance valves may be localed in accessible allic spaces where the build ing drainage 
system connects 10 a vented sewer. Valves shall comply with ASSE 105 1 as li sted in 
Sec tion S-26.2207. shall be ins1allcd above 1he attic insu lation and shall be s ized 
according 10 Section P-2207 .1 2. 

P-2207.7 Dry vent s iz ing: The vent siLing requ irements sci fon h in Table 
No. P-2207.7 , hall apply 10 a ll dry pon ions of any venting system in this 
document. includi ng: 

I. Ind ividual and common vents ex tending from trap arms. 

2 . Stack vents. 

3. Ven! stacks. branc h vents, re lief vents or other dry vents. 

Vents may be si,cd using the method prescn1ed in Appendix D when plans and 
specifications arc prepared and scaled by a profc,sional e ngineer. The professional 
engineer shall be required ID ccnify the system has been ins1allcd according 10 the 
design plans. 

Table No. P-2207.7 

MINIMUM SIZE FOR DRY VENTS 

MINIMUM 

VENTING APPLICATION VENT SIZE 

(inches) 

Dry \Clll c~h.:n,1011 from individual li~lurc,. 

fhwre 1;nmp,. or wa,lc ,t,1d,, I 1/4 

lndi, idual ,oil ,t:u:k ,·cnt, ,m<l ,, .uer l'h>,cl ,cn1, I 1/1 

Combined ,t:u.:~ ,cnl from two or more ,tad., 2 

·Except watcr do'ict,. 
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P-2207.8 Wet venting 

P-2207.8.1 Single-bathroom groups: A s ingle bathroom group may be 
installed with the drain from an individual vented lavatory or other waste fixture 
se rving as a wet vent for a bathtub or shower and/or for the water closet (see Figure 
No. P-2207 .8.1 ), provided that: 

I. Not more than 1.0 d.f.u. drain into a I 1/4-inch wet vent. not more than 
2.0 d.f.u. drain into a I 1/2- inch wet ven t. not more than 4 d.f.u. drain into 
a 2-inch wet vent , not more than 6 d.f.u. drain into a 2 1/2-inch wet vent. 
o r not more than 10 d.f.u. drain into a 3-inc h wet vent, except as provided 
in Section P-2207.8.3 provided that no wet vent shall be s maller than the 
dry vent ex tension of a wet ven t. 

2. The horizontal branch shall connect to the water closet branch or bend, to the 
stack at the same center line as the water closet branch; or lo the stack below the 
water closet branch. 

3. The dry vent extension of a wet-vented circuit shall be sized in accordance wi th 
Table No. P-2207.7. 

4. If a stack fitting consisting of a water closet opening and two ~ide inlets with the 
same center line of the water c loset opening is used. one side inlet may be used 
for an independent connection of a tub or shower wi thout individual reventing. 
and the other may be used for an individually vented lavatory with or wi thout an 
additional wet-vented tub or shower. This line serves as a wet vent for the water 
closet and nonindividually vented tllb or shower (see Figure No. P-2207.8.1, 
item D). 

P-2207.8.2 Double-bathroom groups: Two bathroom groups side-by side or 
back-to-back may be installed in a wet vent arrangement. with the water c losets 
connecti ng independently to the stack at the same level, provided the requirements 
of Section P-2207.8. I arc met (see Figure No. P-2207 .8.2). 

P-2207.8.3 Location of water closet connection controlling dry vent size: 
The manner and location in which the water closet is connected to the stack shall 
control the method by which the dry vent exte nsion of the wet vent is sized: 

I . If the water- c loset is connected to a soi l stack which terminates as a stack vent. 
the water closet itself shall be considered stack vented (sec Section P-2207.9). 
The dry vent extension of the wet vent shall be sized according to the d.f.u. load 
of the waste fixtures served (see Figure Nos. P-2207.8.2, ILems A. C and D and 
P-2207.8, Item A and 8). 

2. If the water closet horizon ta l branch is connected by an elbow on the top of a 
secondary stack, or is connected at lower branch interva ls of a soil stack 
serving more than one s tory, the dry vent extension of the wet vent shall be 
sized according to the d.f.u. load of the entire horizontal branch (sec Figure 
Nos. P-2207.8.2. item Band P-2207.8.2. Item CJ. 
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Figure No. P-2207.8.2 
TYPICAL SINGLE-BATH WET-VENT ARRANGEMENTS 

A. lYPICAL SINGLE-BATH 

1 1/2" 

SHOWER 

C. MORE ElABORATE SINGLE
BATH ARRANGEMENT 

'l' 
1--1 1/2" 
I 

1 1/2" 

B. TYPICAL POWER ROOM 

D. COMBINATION WET-AND 
STACK-VENTING WITH 
STACK FITTING 

Note: These sizes are assuming the trap arm requirements in 
Table No. P-2206.7.1 are not exceeded. 
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Figure No. P-2207 .8.3 
TYPICAL DOUBLE-BATH WET-VENT ARRANGEMENTS 

LAV. 

A lYPICAL BACK-TO-BACK 
BATHS TUB 

w.c. 

w.c. 

B. DOUBLE BATHS WITH 
WASTE FlXTIJRES 
ON COMMON HORIZONTAL 
BRANCH, COMMON WET 
VENT 

1/4" 

NOTE: THESE SIZES ARE 
ASSUMING THE TRAP ARM 
REQUIREMENTS IN TABLE 
No. P-2206. 7.1 ARE NOT 
EXCEEDED. 

C. DOUBLE BATHS WITH 
WASTE FlXTIJRES 
ON COMMON HORIZONTAL 
BRANCH. INDMDUAL 
WET VENTS 
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P-2207.8.4 Vertical Combination Waste And Wet Vent: Fi xture 
branches discharging on aJI fl oors (other than water closets or urinals of 
all types) may be instaJled on a combined waste and vent as follows: 

Diameter of Stack 

2" 
3" 

Total Fixture Units 
in Stack Maximum Length 

4 
24 

-t-

30 ft 
50 ft 

Such branches may discharge into a waste stack or branch beginning at 
the house drain and extending through the roof undiminished in a size 
according to the following table, provided no kitchen sink or washing 
machine trap shaJI be placed on a 2-inch combined wasle and vent. 

P-2207.9 Stack venting 

P-2207.9.1 Fixture Groups: A s ing le bath room group of fi xtures, 
consisting of a water closet, basin. shower or tub, and a kitchen sink (with 
d isposal and dishwasher) located back-to-back to the bathroom, or two 
bathrooms back-to-back each consisting of one toilet. basin, shower or tub 
may be installed without ind ividual fixture vents in a one story building or 
on the top floor of a building provided each fixture dra in connects 
independently to the stack and that the tub and/or shower, and wate r 
closet e nter the stack at the same level and in accordance with the 
requirements in Table P-2206.7 .1 . 

P-2207.9.2 Method of connection: 

I. Waste fixtures shaJI enter the stack with either a wye and eighth 
bend or a sani tary tee above the water closet connection, or at the 
same center line as the water closet connection through mul ti
inle t fitti ngs that have the smaller waste fi xture inle ts set 90 
degrees apart from the water closet inlet (see Figure No. P-
2207.9.2). 

2. A s ide inle t o r high-heel inlet connection into a water closet 
bend, or a connection into a water closet horizonta l branch, shall 
be considered an independent connection to the stack , provided: 
a. Only waste fix tures shaJI be connected. 
b. Connection of a horizontal branch serving a water closet to 

a soil stack shall be made only with a sanitary tee. 
c. Not more than two such independent fixture connections 

shall be made into each water closet fi tting or branch. 
3. Water closet branches that receive no additional waste fi xture 

loads shall enter a 3-inch stack with either a wye and eighth bend 
or a sanitary tee. 

4 . A 90-degree long sweep or combination of fi ttings creating the 
same effect shalJ be instaJled at the base of soil stacks. 

5. Trap arms shall in all cases comply with Table No. P-2206. 7 .1. 

P-2207.9.3 DELETED. 
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Figure No. P-2207.9.2 

TYPICAL METHODS OF CONNECTING FIXTURE DRAINS 

TO STACK IN STACK-VENTED SYSTEMS 

,. 
I 
1-1 1/2" lAV 

KITCHEN I 
W.C. SIN~ 1 /2" I 

3"~ I 

lAV 

w.c. 

WASTE F1XTURE CONNECTED DIRECTLY TO STACK 

Note: These signs are assuming the trap arm requirements in Table No. 
P-2206.7.1 are not exceeded. 

P-2207.9.4 Load limit for stack-vented waste fixtures above highest 
water closet, bathtub or shower: Up to three waste fixtures without 
individual vents may be independendy connected to a 3- or 4-inch soi l or 
waste stack above the highest water closet, bathtub or shower connection 
within the same branch interval (see Figure No. P-2207.9.2). 

P-2207.10 DELETED. 
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(Remove pages 235-236) 

235 



One and Two Family Dwelling Code 

236 



Plumbing, Drainage, Waste and Vent Systems (DWV) 

Figures No. P-2207.1 0a DELETED 

Figures No. P-2207.10b DELETED 
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P-2207.11 Sump vent sizes and lengths: Drainage piping below sewer 
level shall be vented in a similar manner to that for a gravity system. 
Building and sump vents, where requi red, shall be sized in accordance 
with Table No. P-2207. 11 . 

Table No. P-2207.11 
SIZE AND LENGTH OF SUMP VENTS 

DISCHARGE VENT PIPE SIZE /inches) 
CAPACITY OF 1 1/4 1 1/2 2 

SUMP PUMP (gpm) LENGTH OF VENT (Feet) 

10 N.L.* N.L. N.L. 
20 270 N.L. N.L. 
40 72 160 N.L. 
60 31 75 270 

No Practical limit. 

P-2207.12 Sizing: Air admiuance valves shall be sized to accommodate 
the fix ture unit load of the branch or fixture that it serves per Table P-
2207 . I 2 . Dev ices des igned to accommodate mult ipl e p ipe s ize 
connections shall be permitted. 

Table No. P-2207.12 
AIR ADMITTANCE VALVE MAXIMUM LOAD LIMITATIONS FOR 

HORIZONTAL FIXTURE BRANCHES 

NOMINAL PIPE SIZE D.F.U.1 ANY HORIZONTAL 
(INCHES) FIXTURE BRANCH 

I 1/4 I 
I 1/2 3 

2 6 
3 202 

4 160 

1 Source: National model plumbing codes and Hunter Curve. 

2No1 more 1han 2 water closet, or ba1hroom groups per interval. 
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SECTION P-2208-TESTING THE DRAINAGE, WASTE 
AND VENT SYSTEM 

P-2208.1 DELETED. 

P-2208.2 Methods of testing DWV systems 
P-2208.2.1 Rough plumbing: DWV sys tems shal l be tes ted upo n 
comp letion o f the rough pi ping installa tio n by wate r o r a ir with no 
evidence of leakage. Either test shall be applied to the dra inage system in 
its entire ty or in sections afte r rough piping has been insta lled, as follows: 

I. Water Test - Each section shall be filled with water to a point no 
less than IO feet above the highest fitting connection in tha t 
section, or to the highest point in the completed system. Water 
sha ll be he ld in the section under test for at least 15 minutes 
before inspection. The system shall prove leak free by visual 
inspection. 

2. Air Test - T he portion under test shall be maintained at a gauge 
pressure of 5 psi or IO inches mercury column. This pressure 
shall be held without introduction of additional air for a period of 
at least 15 minutes. 

P-2208.2.2 Finished plumbing: After the plumbing fi xtures have been 
set and their traps fi lled w ith water, their connections shall be tested and 
proved gas-tight and/or water-tight as follows: 

I. Water-tightness - Each fix ture shall be filled and then dra.ined. 
Traps and fixture connections hall be proven water-tight by 
visual inspection. 

2. Gas- tight ness - Where required by the loca l administrati ve 
authori ty, a fi na l test for gas-tightness of the DWV system shall 
be made by the smoke or peppermint test as follows: 

a. S moke Test - Introduce a pungent, th ick smoke into the 
system. When the smoke appears at vent terminals, they 
shall be sealed and a pressure equivalent to a I-inch water 
column shall be applied and maintained for the period of 
inspection. 

b. Peppermint Test - In troduce 2 ounces of oil of peppermint 
into the system. Add IO quarts o f hot water and seal all 
vent te rminals . T he od o r of pe ppermint s hal l not be 
detected at any trap or other po int in the system. 
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Chapter 23 
PLUMBING FIXTURES AND RECEPTORS 

SECTION P-2301 - FIXTURES, FITTINGS AND 
APPURTENANCES 

Plumbing fixtures, fittings and appurtenances shall be constructed 
from approved materials, have smooth impervious surfaces, be free from 
defects and concealed fouling surfaces and, except as permitted elsewhere 
in this code, shall conform to the standards specified in Table No. P-2301 
and shall be provided with an adequate supply of potable water to flush 
and keep the fixtures in a clean and sanitary condition without danger of 
backflow or cross-connection. 

Table No. P-2301 
PLUMBING FIXTURES 

(As listed in Section S-26.2001) 

MATERIAL STANDARD NO. 

Vitreous China Fixtures ASME/ANSI Al 12.19.2M-90 
Trim for Water Closet Bowls, Tanks and Urinals ASME/ANSI Al 12.19.5-79 
AoorDrains ASME/ANSI Al 12.21.lM-80 
Plastic Bathtub Units ANSI Zl24.1-87 
Plastic Shower Receptors and Shower Stalls ANSI Z124.2-87 
Plastic Lavatories ANSI 2124.3-86 
Plastic Water Closet Bowls and Tanks ANSI Zl24.4-86 
Enameled Cast Iron Plumbing Fixtures ASME/ANSI Al 12.19.IM-87 
Stainless Steel Plumbing Fixtures (Residential) ASME/ANSI Al 12.19.3M-87 
Porcelain Enameled Fonned Steel Plumbing Fixtures ASMEJANSI Al 12.19.4M-84 
Water Closet Flush Tank Ball Cocks ASSE/ANSI 1002-79 (1986) 
Household Dishwashing Machines ASSE/ANSI 1006-86 
Home Laundry Equipment ASSEJANSI 1007-73 (1986) 
Household Disposers ASSEJANSI 1008-73 (1986) 
Water Hammer Arrestors ASSE/ANSI 1010-82 
Hose Connection Vacuum Breakers ASSEJANSI 1011-82 
Handheld Showers ASSEJANSI 1014-79 
Individual Shower Control Valves Anti-Scald ASSEJANSI 1016-79 
Wall Hydrants, Freezeless, Automatic Draining ASSEJANSI 1019-78 

Anti-Backflow Types 
Hotwater Dispensers, Household Storage Type, Electrical ASSE/ANSI 1023-79 
Diverters for Faucets with Hose Spray Anti-Syphon Type, ASSE/ANSI 1025-78 

Residential Application 
Pressurized Aushing Devices for Fixtures ASSE/ANSI 1037-86 
Thennoplastic Accessible and Replaceable Plastic Tube ASTM F409-88 

and Tubular Fittings 
Pipe Applied Vacuum Breakers ASSE/ANSI 1001-88 
Hydraulic Perfonnance for Water Closets and Urinals ASME/ANSI Al 12.19.6-90 
Whirlpool Bathtub Appliances ASME/ANSI All2.19.7M-87 
Plastic Sinks ANSI Zl24.6-1990 
Suction Fittings for Use in Swimming Pools, Wading Pools, ASMEJANSI Al 19.19.8M-87 

Spas, Hot Tubs and Whirlpool Bathtub Appliances 
Water Pressure Reducing Valves for Domestic Water ASSEJANSI 1003-1982 
Supply Systems 

1Section P-2001.1 provides for use of other approved materials in accordance with Section R-108. 
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SECTION P-2302 - FIXTURE ACCESSORIES 
P-2302.1 Plumbing fixtures, other than water closets, shall be provided -
with approved strainers. 

P-2302.2 Fixture supply valves and faucets shall be brass or other 
approved materials. 

P-2302.3 Accessible continuous wastes, waste and overflow fittings, and 
tail pieces may be seamless drawn brass of No. 20 gauge minimum 
thickness. 

P-2302.4 Plastic tubular fittings shall conform to ASTM F409 listed in 
Table P-2301. 

SECTION P-2303 - TAIL PIECES 
Fixture tail pieces shall be not less than 1 1/2 inches 0.D. for sinks, 

dishwashers, laundry tubs, bathtubs and similar fixtures, and not less than 
1 1/4 inches for bidets lavatories and similar fixtures. 

SECTION P-2304 - ACCESS TO CONNECTIONS 
Fixtures having concealed tubular traps shall be provided with an 

access panel or unobstructed utility space 12 inches in least dimension. 
Joints that are soldered, screwed, fused or solvent-welded to form a solid 
connection or those designs which withstand 25 psi unrestrained need not ~ 
be accessible. 

SECTION P-2305 - INSTALLATION 
The installation of fixtures shall conform to the following: 

1. Floor-outlet or floor-mounted fixtures shall be secured to the 
drainage connection and to the floor, when so designed, by 
screws, bolts, washers, nuts and similar fasteners of copper, brass 
or other corrosion-resistant material. 

2. Wall-hung fixtures shall be rigidly supported so that strain is not 
transmitted to the plumbing system. 

3. Where fixtures come in contact with walls or floors, the joint 
shall be water-tight. 

4. Plumbing fixtures shall be functionally accessible. 

5. The center line of water closets or bidets shall be not less than 15 
inches from adjacent walls or partitions or not less than 30 inches 
center to center from an adjacent water closet or bidet. 

6. The location of piping, fixtures or equipment shall not interfere 
with the operation of windows or doors. 

SECTION P-2306 - RECEPTORS 
Plumbing fixtures or other receptors receiving the discharge of indirect 

waste pipes shall be shaped and have a capacity to prevent splashing or 
flooding and shall be readily accessible for inspection and cleaning. 
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SECTION P-2307 - PROHIBITED RECEPTORS 

No plumbing fixture which is used for domestic or culinary purposes shall be used 
10 receive the discharge of an indirect waste. except that in a residence. a kitchen sink 
trap is acceptable for use as a receptor for a d i~hwasher and. similar!}. a laundry tray as 
a receptor for a clothes-washing machine. 

SECTION P-2308 - DIRECTIONAL FITTINGS 

Approved "wye .. or other directional-type branch fittings shall be installed in 
fixture tail pieces connecting or recci, ing the discharge from food-was te disposal 
units. dishwashers. clothes washers. or other fixtures or appliances. 

SECTION P-2309 - SHOWERS 

P-2309.1 General: ll ingcd shower doors shall open outward. The wall area above 
built-i!l tubs having installed shower heads and in shower compartments shall be 
constructed as per Section R-502.6. Such walls shall form a wa1er-1igh1 joint with 
each other and with e ither the tub. receptor or shower noor. 

P-2309.2 Water-supply riser: The wa1er-supply riser from the shower valve to the 
shower head outlet shall be secured 10 the permanent strucwre. 

P-2309.3 Shower heads: Shower heads shall be of the water-conserving type. Sec 

Section P-24 13. 

SECTION P-2310 - SHOWER RECEPTORS 

P-2310.1 Construction: Shower receptors shall have a finished curb threshold not 
less than I inch below the sides and back of the receptor. The curb shall be not less than 
2 inches or more than 9 inches in depth when measured from the top of the curb 10 the 
top of the drain. The tinished floor shall slope uniformly toward the drain not less than 
1/4 inch per foot nor more than 1/2 inch. and lloor drains shall be nanged 10 pro, ide a 

water-tight joi111 in the lloor. 

P-2310.2 Lining required: The adjoining walls and lloor framing. enclosing on-site 
built-up shower receptors shall be lined with sheet lead or copper or other approved 
materials extending 1101 less than J inches beyond or around the rough jambs and not 
less than J inchc~ above finished thresholds. Plastic liner materials shall comply with 
ASTM D4068 listed in Section S-26.2310. 

P-2310.3 Installation: Lining materials shall be laid o n a smooth, solidly formed 
subbase. shall be properly recessed and fastened 10 approved backing so as 1101 10 
occupy the space required for the wall covering, and shall 1101 be nailed or perforated 
at any point less than I inch above the fin ished threshold. 

Lead and copper linings shall be insula ted from conducting substances other than 
the connecting drain by 15-pound asphalt felt o r its equivalent. Joints in lead and 
copper pans or liners shal l be burned or silver brazed. respect ive ly. Joints in plast ic 
liner materia ls shall be jointed per man ufac turer's rccommendat.ions. 
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P-2310.4 Receptor drains: A n a pproved flanged drain sha ll be ins tall e d 
wi th s hower subpans o r linings. The fla nge s hall be p laced flu s h w ith the 
s ubbase a nd be equippe d w ith a c lampi ng ri ng o r o the r dev ice 10 ma ke a 
water- ti gh t connect ion be tween the l ini ng a nd the dra in. The flan ge shall 
have weep holes into the w as te line . 

SECTION P-2311 - SHOWER WALLS 

Shower walls shall be finished in accordance with Section R-502.6. 

SECTION P-2312 - LAVATORIES 

P-2312.1 Lavatory waste outlets: Lavatories sha ll have wa,le outlets nm less 
than I 1/4 inch in d iameter. A strainer. pop-up stopper, crossbar or o ther device sha ll 
be provided 10 restrict the clear o pen ing of the waste ou1le1. 

SECTION P-2313-WATER CLOSETS 

P-2313.1 Prohibited water closets: Water closets which have an invisible seal 
and unvenlilated space or walls which arc 1101 thoroughly washed al each d ischarge 
shall be prohibited. Water closets which could permit bad.n ow of the comems of the 
bowl imo the flush tank shall be prohibited. 

P-2313.2 Flushing devices required: Water closets sha ll be provided with a 
n us h tank o r s imilar dev ice des ig ned a nd ins ta lled to supply wa ter in su fficient 
qualllily and fl ow to flush the comenls o f the fi xture, lo cleanse the fix ture and refill 
the fixture trap. 

P-2313.3 Water supp ly for flush tanks: A n adeq u a te q uant i ty of 
wale r sha ll be prov ided 10 flu sh a nd c lean the fi x tu re served . The wate r 
s uppl y lo flu s h ta nks equipped fo r m a nu a l flu s h ing s ha ll be cont ro ll ed by 
a fl oa t va lve o r o th e r aut o mat ic d ev ice desig ne d 10 refill the la nk afte r 
each di scharge a nd 10 com p le te ly s hut o ff l he wale r n ow lo the ta nk whe n 
the ta nk is fill e d 10 o pera t io na l capac it y. Wate r c lose ts hav in g an y porti o n 
of the ta nk belo w the fl ood - leve l rim o f the c loset bow l shall have a ball 

244 1994 Revisions 



Plumbing Fixtures and Receptors 

cock installed wi thin a sheath or in a separate and isolated compartment 
of the lank. Both the sheath or companmenl shal l have visible d ischarge 
onto the floor in case of fa ilure. Provision sha ll be made to automatically 
supply wale r lo the fixture so as to refill the trap after each flushing. 

P-2313.4 Flush valves in flush tanks: Flush valve seals in tanks for 
flushing water closets shall be al least I inch above the flood-level rim of 
the bowl connected the re to, except an approved waler closet and flush 
lank combination designed so that when the tank is flushed and the fixture 
is clogged or panially clogged. the flush valve wi ll close tightly so that 
water will not spill continuously over the rim of the bowl or backflow 
from the bowl lo the tank. 

P-2313.5 Overflows in flush tanks: Flush tanks shall be provided with 
overfl ows discha rg ing lo the water c loset connected the reto and of 
sufficient s ize 10 prevent fl ooding the tank at the maximum rate at which 
the lanks are supplied with wate r. 

P-2313.6 Water closet seats: Water closets shall be equipped with seats 
of smooth. nonabsorbent materia l and shall be properly s ized for the water 
c loset bowl type. 

SECTION P-2314 - DELETED 

SECTION P-2315 - SINKS 
P-2315.1 Sink waste outlets: Sinks shall be provided with waste outlets 
not less than I 1/2 inches in diameter. A s trainer, crossbar or other device 
shall be provided lo restrict lhe clear openi ng of the waste outlet. Si nks on 
which a waste grinder is installed shall have a waste opening 1101 less than 
3 I /2 inches in diameter. 

SECTION P-2316 - LAUNDRY TUBS 
P-2316.1 Laundry tub waste outlet: Each compartment of a laundry tub 
shall be provided with a waste outlet not less than I 1 /2 inches in diameter 
and a strainer or crossbar 10 restric t the c lear opening of the waste outlet. 
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SECTION P-2317 - FOOD-WASTE GRINDER 
P-2317.1 Food-waste grinder waste outlets: Food-waste grinders shall 
be connected to a drain of not less than I 1/2 inches in diameter. 

P-2317.2 Water supply required: Food-waste grinders shall be provided 
with an adequate supply of water at a sufficient flow rate to ensure proper 
functioning of the unil. 

SECTION P-2318 - DISHWASHING MACHINES 
P2318.1 Protection of water supply: Each unit shall have integral 
back.flow protection of the water supply to the appliance. 

P-2318.2 Sink and dishwasher: A sink and dishwasher may discharge 
through a single I 1/2- inch trap. The discharge from the dishwasher shall 
be increased to a minimum of 5/8-inch and be connected with a wye 
fitting between the sink outlet and the trap inlet. 

P-2318.3 Sink, dishwasher and food grinder : The discharge from a 
sink, dishwasher, and waste grinder may discharge through a single I 1/2-
inch trap. The discharge from the dishwasher shall be increased to a 
minimum of 5/8 inch and connected with a wye fitt ing between the 
discharge of the food-waste grinder and the trap inlet or to the head of the 
food grinder. 

SECTION P-2319 - CLOTHES WASHER 
Each unit shall have integral backflow protection of the water supply 

to the appliance. The discharge from such a machine shall be through an 
air break. 

SECTION P-2320 - FLOOR DRAINS 
Floor drains shall have waste outlets not less than 2 inches in diameter 

and shall be provided wi th a removable strainer with an open area of at 
least two-thirds of the cross-sectional area of the drain line to which it 
connects. 

SECTION P-2321 - WHIRLPOOL BATHTUBS 
P-2321.1 Access panel: A door or panel of suffic ie nt s ize shall be 
installed to provide access to the pump for repair and/or replacement. 

P-2321.2 Piping drainage: The c ircula tion pump shall be accessibly 
located above the c rown weir of the trap. The pump drain line shall be 
properly graded to assure minimum wate r retention in the volute after 
fixture use. 

P-2321.3 Leak testing: Leak testing and pump operation shall be 
performed in accordance with manufacture r's instructions. 

P-2321.4 Manufacturer's instructions: The product shall be installed in 
accordance with insta llation instructions. 
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P-2321.S Piping: Whirlpool bathtub circulation piping shall be installed 
to be self-draining. 

SECTION P-2322 - BIDET INSTALLATIONS 
P-2322.1 Water supply: The bidet shall be equipped with either an air
gap-type or vacuum-breaker-type fixture fitting. 

SECTION P-2323 - FIXTURE-FITTING INSTALLATION 
Faucets and diverters shall be installed so that the flow of hot water 

from the fittings corresponds to the left-hand side of the fitting. 
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Chapter 24 
WATER SERVICE AND DISTRIBUTION 

SECTION P-2401 - GENERAL 
Every dwelling unit shall be provided with a supply of potable water in 

the amounts and pressures specified in this chapter. In a building where 
both a potable and nonpotable water-distribution system are installed, 
each system shall be identified by color marking, metal tag or other 
appropriate method. Any nonpotable outlet that could inadvertently be 
used for drinking or domestic purposes shall be posted. 

SECTION P-2402 - PROTECTION OF POTABLE 

WATER SUPPLY 
P-2402.1 Connections: Connections shall not be made to a potable water 
supply in a manner which could contaminate the water supply or provide 
a cross-connection between the supply and source of contamination unless 
an approved backflow-prevention device is provided. Cross-connections 
between a private water supply and a public supply shall be prohibited . 

P-2402.2 Backflow-prevention devices 
P-2402.2.1 Air gaps: Where specified, a I-inch-minimum air gap, 
measured vertically, is required between the lowest end of a water-supply 
outlet and the flood rim of the fixture or receptor. An air gap is requi red at 
the discharge point of a relief valve or piping. Air-gap devices shall be 
incorporated in dishwasher and clothes washer equipment. 

P-2402.2.2 Vacuum breakers: A vacuum-breaker device is required at 
any water-supply outlet with a hose connection or at outlets which could 
be submerged and are not protected by an air gap. Typical applications 
include plumbing fixtures, hose bibb outlets and certain solar/storage tank 
installations. The vacuum breaker shall be installed per the manufacturers 
recommendations. 

P-2402.3 Heat exchangers 
P-2402.3.1 Double wall: Where a heat-exchange process takes place 
between a toxic substance and potable water, an approved double-walled 
heat exchanger shall be used. Examples include solar collector fluids 
(other than water) used for preheating domestic water in a tank, and 
desuperheaters utilizing rejected heat from an air-conditioner refrigerant 
to preheat domestic water. 

P-2402.3.2 Single wall: A s ingle-walled heat exchanger shall be 
permitted where potable water would not be contaminated in a heat
exchange process. Examples include solar installations that heat potable 
water directly in a collector, solar systems utilizing potable water as the 
collector fluid, domestic hot-water coils in boilers, and water-to-air 
heating coils. 
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SECTION P-2403 - WATER SERVICE PIPING 

P-2403.1 Materials: Materials for underground water-supply systems, 
water-service pipe and lawn sprinkler systems shall be as shown in Table 
P-2403.1. Any material subject to corrosion shall be protected when 
installed in corrosive soils. Approved fittings shall be used on the water
supply system or water-service piping. 

Underground piping for water-service and lawn-sprinkling systems, 
when installed outside of the foundation walls of the building, may be of 
pressure-rated plastic conforming to the standards specified in Table P-
2403.1. 

Minimum working pressure rating for piping shall be 160 psi at 73 
degrees F or I 00 psi at 180 degrees F. Fittings shall be approved and 
compatible with the type of piping used. 

Table No. P-2403.1 
WATER SERVICE PIPING1 

(As listed in Section S-26.2001) 

MATERIAL ST ANDA RD NO. 

Wd,kJ Copper Water Tuh,.· (WK. WL. WMI ASTM B447-lllJ 
Ca,1 ("upper Alh>) SulJcr-Jum1 Prc"ur,· F111mµ, ASMEBlb.lll-~ 
S1ccl Pipe. llla,·l anJ !fol 1>1ppeJ. I.ml' C-ua1c,I Welded anJ ASTM AS.1 llMa 
Scamh.·,, 

Dt11.·11k Iron Prc..•,,url' Pipe.· ASTM A.177-~ 
St\!amlc" Red Hr.i,, Pirc,.•. S1amJ:mJ S11c, ASTM 84.1-llll 
Scamk" Cupp,.·r Tuhe ASTM B7S-lln 
Scamk" Cupp,.·r Wa1,·nuh,· T) p,.· K. L. anJ M ASTM Bllll-ll'IJ 
Scamk" Br:1v .. T~~ ASTM 8 l.1S-lloa 
ABS Pla,11<· Pipe Sl'h. 40 anJ llll ASTM DIS27-lllJ 
PVC Plas11,· P•f"' Sl'h. 40. llll anJ I 20 ASTM D 17llS-ll'I 
Pulyc1hykn,• Pla,11<" Pipe. S,·h. 40 ASTM 02 Hl-1-ll'lcl 
Pulyclh) knc Plasll<" Pirx· tSDR-PR I C11111r,1lkJ II) ASTM D22J<l-ll'lcl 
PVC Prc"u«· Ra1cJ P,f"' (SDR S,·n,•,1 ASTM D1241-lllJ 
AIIS Pla,1ic Pipe tSDR-PR I ASTM D12ll2-ll<J 
PVC Pla<II<" Pipe Fininµ,. Sch. 40 ASTM D14M-lll/ 
Sudc1 Tyl"' PVC Pla,1k Pill<' 1'111111!,!, Sl'h llll ASTM D24117-lll/el 
ABS Pla,11<" Plf"' F111ing,. S,·h. 40 ASTM 0246l!-ll'I 
Pla,11,· In-en Finmg, for P.E. Pla,11<" Pipe ASTM D1Nll/-ll'I 
Pulyl>u1yknc (PIii Pla,11<" P,p,: (SDR-PRI ASTM D1662-ll<J 
Pulyl>u1ylcnc tPII I Pla,IK Tuhinl,! ASTM DlMb-ll'I 
Polye1hylcne (PE) Plasll<' Tuhmj! ASTM 0:7.17-ll'I 
CPVC Pla,11<" Hui and C"IJ Wa1cr Di,1nhu1mn Sy,1cm, ASTM D2ll4(1-ll9el 
Bun 1-fcai Fu,1t>n P.E. fining, for P.E. Pla, 11,· P•I"' anJ Tuhm)! ASTM D.11(11 -lllla 
P.8 . Plaslk 11111 Waler Disirihu11"n Sys1<111, ASTM D.1.1(ll/-ll'la 
Snclc1 Tyl"' CPVC- Plas1i,· Pif"' Fining,. Sch. 40 ASTM l-'4.1K-ll'la 
S"ckc1 Type C-PVC- Plas1i,· Pipe 1-'inm)!,. Sch. KO ASTM F4.1<J-ll'lcl 
CPVC Plasii,· Pipe Sch. 40 and KO ASTM F441 -ll9cl 
C-PVC- Plastic Pip,: tSDR-PR1 ASTM F442-K9cl 
Pla.sti,· ln,en Finini, for P.B. Tul>inj! ASTM Fll4S-8ll 
P"lye1hykne tPE> Pla,1ic Pipe Commlkd OD ASTM D2447-llll 
Polye1hylene tPBl Plas1ic PiP" (SDR-PRl Cnmrnllrd OD ASTM D.1000-ll<J 

1Secuon P-2001 I prov,Je, for use of ocher appm,·ed macennb m acc"rJnnce w11h Sec11on R-108. 
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P-2403.2 Pressure: Maximum average static pressure shall be 80 psi. * 
Where main pressure exceeds 80 psi, an approved pressure-reducing 
valve shall be installed in the wate r-service pipe near its entrance to the 
building. 

P-2403.3 Thermal expansion: In addition 10 the required pressure relief 
valve, an approved device for thermal expansion control shall be installed 
whenever the building supply pressure is greater than the required relief 
valve pres ure setting or when any device is insta lled 1ha1 prevents 
pressure re lief through the building supply. 

P-2403.4 Size: The water-service pipe shall be o f sufficient size to furni sh 
water to the dwelling in required quantities and pressures, but in no case 
shall be less than 3/4-inch nominal diamete r. Wate r-supply pipe sizes 
shall be de te rmined from Table No. P-2409.3. Exac t sizing 10 account for 
total demand and for pressure drop due 10 friction loss may be de termined 
by standard engineering practice (see Appendix E). 

P-2403.S Installation 
P-2403.5.1 Trench installation: Trench ing, pipe ins ta lla tion and 
backfi lling shall be in conformance with Section P-2204. Water-service 
pipes may be laid in the same trench with a building sewer constructed of 
materials lis ted in Section P-2202.3. If the build ing sewer is constructed 
of material not approved for use within the build ing as listed in Section P-
2202.2, the water-service pipe shall be placed on a solid ledge at least 12 
inches above and to one side of the highest point in the sewer line. 

P-2403.5.2 Polyethylene plastic piping installation: Polyethylene pipe 
shall be cul square with the ends chamfered to remove sharp edges. Pipe 
that has been kinked shall not be installed. The installed radius of pipe 
curvature shall 1101 be less than 30 pipe diameters or the coil radius when 
bending with the coil. Coiled pipe sha ll not be bent beyond straight. 
Bends shall 1101 be permitted within ten pipe diameters of any fitting or 
valve. Compression type couplings and fillin gs s hall be used when 
insta lling I 1/2 inch and larger pipe. Stiffeners 1ha1 extend beyond the 
clamp or nut shall not be used. Polyethylene pipe shall not be Oared. 

P-2403.6 Soil and groundwater: The insta lla tio n of wale r-service 
piping, fillings, valves, appurtenances and gaske ts shall be prohibited in 
soil and groundwater that is contaminated with solvents, fuels, organic 
compounds or other detr imemal mate ria ls which will cause permeation, 
corrosion, degradalion or su·uctural failure of the water-service material. 
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Whe re de trimental conditions are s uspected by or brought to the 
attention of the bui lding offic ial, a che mical analys is of the soi l and 
groundwater conditions shall be required to ascertain the acceptability o r 
lhe water-service mate rial for the specific installation. 

Where a detrimenta l condition exists, approved alternate materials or 
al ternate routing shall be required. 

SECTION P-2404 - JOINTS AND CONNECTIONS 
P-2404.I Tightness: Joints and connections in the plumbing system shall 
be gas-tight and water-tight for lhe intended use or required test pressure. 

P-2404.2 Joint requirements 
P-2404.2.1 Threaded pipe joints : Threaded joints shall conform to 
American National Taper Pipe Thread specifications. Pipe ends shall be 
deburred and a ll chips removed. Pipe joint compound shall be used only 
on male threads. 

P-2404.2.2 Soldered joints: Soldered joints in tubing shall be made with 
fittings approved fo r wate r piping . Surfaces Lo be soldered shall be 
c leaned brig ht. T he joints shall be prope rly fluxed and made with 
approved solder. Pipe and fittings used in the water-supply system shall 
have a maximum of 8 percent lead. Solders and fluxes used in potable 
wate r-supply systems shall have a maximum or 0.2 percent lead. 

P-2404.2.3 Flared joints: Flared joints in water tubing shall be made 
with approved fillings. The LUbe shall be reamed and then expanded with 
a proper fl aring tool. 

P-2404.2.4 Plastic pipe joints: Joints in plastic piping shall be made with 
approved fit tings by solvent cementing, heat fu sion. corrosion-resistant 
metal clamps w ith insert fittings, compression connectio ns, or o ther 
approved manufac tured systems. 

P-2404.2.5 Pressure lock fittings: Joints within the bui lding be tween 
copper pipe . po lybuty lene tubing, C PYC tubing. or o ther approved 
material , in any combination with compatible outside diameters, may be 
made with tJ1e use of approved push-in mechanical fittings of a pressure
lock design. 

P-2404.2.6 Joints between different materials: Joints between different 
materials in the plumb ing syste m s ha ll be as app roved by the 
administrative authority. 

P-2404.2.7 Joints between dissimilar metal pipe: Joints between ferrous 
(iron-based) piping and nonferrous metallic piping (typically copper) sha ll 
be made with a die lectric fitting or other no nmetallic connectio n to 
prevent deterioration o f the joint by e lectrolys is. 

SECTION P-2405- UNDER CONCRETE SLABS OR 
UNDERGROUND 

Inaccessible wate r-d istribut ion piping under slabs shall be copper 
water tube minimum Type L, brass, cast- iron pressure pipe or galvanized 
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steel pipe, chlorinated polyvinyl chloride (CPVC) or polybutylene (PB) plastic pipe or 
tubing - all to be installed with approved fi llings or bends. Any material subject to 
corrosion shall be protected when used in corrosive soils. The minimum pressure rating 
for plastic pipe or tubing shall be I 00 psi at 180 degrees F. 

SECTION P-2406 - CHANGES IN DIRECTION 

Changes in direction in copper tube may be made with bends having a radius of not 
less than four diameters of the tube, providing such bends are made by use of forming 
equipment which does not deform or create loss in cross-sectional area of the tube. 

SECTION P-2407 - UNDERGROUND JOINTS 

Joints in polybutylene (PB) plastic pipe o r tubing under a concre te floor 
s lab s ha ll be installed us ing heat fusion , in accordance with the manufacturers 
recommendations and Appendix X2.2. l .9 of ASTM D3309 listed in Section 
S-26.2407. Join ts in underground polybutyl ene (BP) water service tubing 
shal l be installed using compression type fillings of materials approved for 
such use. Joints in copper pipe or tube installed in a concrete fl oor slab or 
under a concrete floo r s lab on grade shall be installed us ing wrough t-copper 

fillings and brazed joints. 

SECTION P-2408 - VALVES 

P-2408.1 Service valve: Each dwelling unit shall be provided with an accessible 
main shutoff valve on the water-supply system prior to any branch lines to fi xtures 
or hose bibbs. When a drain valve or stop and waste valve is provided, it sha ll be 
located above grade. A drain valve or hose bibb on the outside of the foundation 
wall shall be provided to drain the water distribution system when the shutoff valve 
is closed. The main shutoff valve shall be located: 

I. in the interior of the bui lding; or 
2. in the crawl space within 3 feet of the access door; or 
3. in a readi ly accessible valve box within 2 feet of the outside foundation wall. 

P-2408.2 Water heater valve: A readily accessible fu llway valve shall be installed 
in the cold-water supply pipe to each water heater at or near the water heater. 

P-2408.3 Individual fixture, rise r a nd bra nch valves : Valves or stops 10 

individual fixtu res, app liances, risers and branches may be installed. Where 
installed, such valves or stops shall be accessible. 

P-2408.4 Hose bibb: DELETED 
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SECTION P-2408.5 SAFETY DEVICES 

P-2408.5.1 Hot Water Heaters or Tanks of 120 Gallons or Less 

P-2408.5.1.1 Installation by Manufacturer: All automatic hot water heaters or 
tanks ( 120 gallons or less) which utilize nonmetallic dip tubes, supply and hot water 
nipples, supply bafnes or heat traps shall be tested and so labeled by the manufacturer 
to withstand a temperature of 400°F without deteriorating in any manner. All such 
heaters or tanks shall have installed thereon by the manufacturer an American Society 
of Mechanical Engineers and National Board of Boiler and Pressure Vessel Inspectors 
Approved Type Pressure-Temperature Relief Valve set at or below the safe working 
pressure of the tank as indicated and labeled upon the tank or heater or upon a plate 
secured to it. 

P-2408.5.1.2 Replacement Components: All replacement components for an 
automatic hot water heater or tank ( 120 gallons or less) shall meet the provisions 
of P-2408.5.1.1 . 

P-2408.5.2 Energy Shutoff Devices: All automatically controlled water heaters 
shall be equipped with an energy cutoff device which will cut off the supply of heat 
energy to the water tank before the temperature of the water in the tank exceeds 2 10°F. 
This cutoff device is in addition to Lhc temperature and pressure relief valves. 

P-2408.5.3 Approvals: Temperature and pressure relief valves, or combinations 
thereof. or energy shutoff devices, shall bear the label of the AGA or ASTM; with 
thermosetting of not more than 2 10°F and pressure setting not to exceed Lhc tank or 
heater manufacturer's rated working pressure. The relieving capacity of these two 
devices shall each equal or exceed the heat input to the water heater or storage tank. 

P-2408.5.4 Relief Ootlet Wastes: The outlet of a pressure, temperature, or other 
relief valve shall not be connected to Lhe drainage system as a direct waste. 
P-2408.5.5 Pressure Marking of Storage Tank: Any storage tank installed for 
domestic hot water shall have clearly and indelibly stamped in the metal. or so 
marked upon a plate welded thereto or otherwise permanently attached, the maximum 
allowable working pressure. Such markings shall be in an accessible position outside 
of the tank so as to make inspection or re-inspection readily possible. All storage 
tanks for domestic hot water shall meet the applicable ASME standards. 

P-2408.5.6 Safety Pans and Relief Valve Waste 

P-2408.5.6.1 When water heaters or hot water storage tanks are insLalled 
immediately and directly above a ceiling or above equipment that will be 
damaged by water and create a hazard, they shall be installed in a galvanized 
s teel or other metal pan of equal corros ive resistance having a thickness at 
least equal to 0.0276-inch (24 ga) galvanized sheet s teel. 

EXCEPTION: Electric water heaters may rest in a high impact plastic pan of 
at least I /16 inch thickness. 
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P-2408.5.6.2 Safety pans shall be no less than 1 1/2 inches deep and shall be 
of sufficient size and shape to receive all drippings or condensate from the 
tank or heater and the discharge from the relief valve or valves. The pan shall 
be drained by an indirect waste pipe no less than 1-inch diameter or the 
diameter of the outlet of the required relief valve, whichever is larger. 

P-2408.5.6.3 The pan drain shall extend fuli-'>ize and terminate over a suitably 
located indirect waste receptor or floor drain or extend to the crawlspace or 
exterior of the building and terminate no less than 6 inches or more than 24 
inches above grade. 

P-2408.5.6.4 When the discharge from the relief valve is to be discharged into 
the safety pan, it shall be piped full-size of the valve outlet pipe size to a point 
not more than 2 inches and not less than l inch above the pan flood level rim. 

P-2408.5.6.5 The discharge from the relief valve shall be piped full-size 
separately to the crawlspace, 6 inches above the floor, outside of the 
building, or to another approved terminal as provided for safety pan drain 
terminals but in no case shall the discharge from a relief valve be trapped. 

P-2408.5.6.6 Relief valve discharge piping shall be of those materials 
listed in P-2409. l. 

P-2408.5.7 Sediment Drains: A suitable water valve or cock, through which 
sediment may be drawn off or the heater or tank emptied, shall be installed at 
the bottom of the heater or tank. 

P-2408.5.8 AntiSiphon Devices: Means acceptable to the Plumbing Official 
shall be provided to prevent siphoning of any water heater or tank to which any 
water heater or tank is connected. A cold water "dip" tube with a hole at the top 
or a vacuum relief valve installed in the cold water supply line above the top of 
the heater or tank may be accepted for this purpose. 

Bottom fed heaters or bottom fed tanks connected to water heaters shall 
have a vacuum relief valve installed. The vacuum relief valve shall be in 
compliance with the appropriate requirements of ANSI Z21.22. 

SECTION P-2409 - WATER-DISTRIBUTION SYSTEM 

P-2409.1 Materials 

P-2409.1.1 Above Ground: Material for water-distribution pipes and tubing 
shall be brass, copper water tube minimum type M, stainless steel water water 
tub minimum Grade H, cast iron pressure pipe, galvanized steel, chlorinated 
polyvinyl chloride(CPVC) or polbutylene(PB) plastic pipe or tubing, all to be 
installed with approved fittings; except that changes in direction in copper tube 
(ASTM B88) may be made with bends having a radius of not less than four 
diameters of the tube, providing that such bends are made by use of forming 
equipment which does not deform or create a loss in cross-sectional area of the 
tube. 
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P-2409.1.2 Under Ground: Inaccessible water distributuin piping under 
slabs shall be copper water tube type L, brass, cast iron pressure pipe, 
galvanized steel, chlorinated polyvinyl chloride(CPVC) or polbutylene(PB) 
plastic pipe or tubing, all to be installed with approved fittings or bends. Any 
material subject to corrosive soils shall be protected when used in corrosive 
soils. 

P-2409.1.3 Minimum Pressure Rating: Minimum working pressure for plas
tics hot and cold piping material shall be 100 psi at 180° degrees F. 

P-2409.2 Sizing of Water Distribution System 
P-2409.2.1 Minimum Size: The sizing of the water distribution system shall 
conform to Appendix E or to good engineering practice. 
P-2409.2.2 Calculation of Size: When required by the Plumbing 
Official, the sizing of the water distribution system shall be calculated 
by a professional engineer or other acceptable authority. 
P-2409.2.3 Size of Fixture Supply: The minimum size of fixture supply pipe 
shall be as listed in Table No. P-2409.3. 

Type of Fixture 
or Device 

Bath Tubs 
Combination Sink 

and tray 
Drinking Fountain 

Dishwasher 
(Domestic) 

Kitchen Sink, 

Residential 
Kitchen Sink, 

Commercial 
Lavatory 
Laundry Tray, 1,2 or 

3 Compartments 
Wall Hydrants 

Table No. P-2409.3 
SIZE OF FIXTURE SUPPLY 

(Minimum Pipe Sizes 

Pipe Size Type of Fixture 
(in) or Device 

1/2 Shower (Single head) 
Sinks (Serv., Slop) 

1/2 Sinks FLusing Rim 

3/8 Urinal (Flush Tank) 
Urinal (Direct 

1/2 Flush Valve) 
Water Closet 

1/2 (Tank Type) 

3/4 Water Closet 
3/8 (Flush Valve Type) 

Water Closet 

1/2 (Flushometer Tank) 
1/2 Hose Bibbs 

Pipe Size 
(in) 

1/2 
1/2 
3/4 

1/2 

3/4 

3/8 

I 

3/8 

1/2 

P-2409.2.4 For fixtures not listed, the minimum supply branch may be made the 
same as for a comparable fixture. 

P-2409.2.5 Minimum Pressure: Minimum fairly constant, service pressure at 
the point of outlet discharge shall not be less than 8 psi for all fixtures except for 
direct flush valves, for which it shall not be less than 15 psi, and except where 
special equipment is used requiring higher pressure. In determining the minimum 
pressure, allowance shall be made for the pressure drop due to friction loss in the 
piping system during maximum demand periods as well as head, meter, and 
other losses in the system. 
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P-2409.2.6 Auxiliary Pressure, Supplementary Tank: If the residual pressure 
in the system is below the minimum allowable at the highest water outlet when the 
now in the system is at peak demand, an automatically controlled pressure tank or 
automatically controlled pump or gravity tank of sufficient capacity shall be installed. 
Its capaci ty shall be sufficient to supply sections of the building installation which arc 
too high to be supplied directly from the public water main. 

P-2409.2.7 Low Pressure Cutoff: When a booster pump is used on an auziliary 
pressure system, there shall be installed a low-pressure cutoff on the booster pump to 
prevent the creation of negative pressures on the suction side of the water system. Other 
arrangements may be used if found adequate and if approved by the Plumbing Official. 

P-2409.2.8 Variable Street Pressures: When the st reet main has a wide 
fluctuation in pressure, the wate r dis tribu ti on sys tem shall be designed for 
minimum pressure available. 

P-2409.3 Water Pressure Reducing Valve or Regulators 

P-2409.3.1 Where water pressure within a building exceeds 80 psi, an approved 
water pressure regulator with strainer shall be installed to reduce the pressure in the 
building water distri bution piping to 80 psi or less, whichever is consistent wi th good 
engineering practice. Exceptions 10 th is requirement are service lines to sill cocks and 
outside hydran ts, and main supply ri sers in tall bui ldings where pressure from the 
mains is reduced 10 80 psi or less at the fixture branches or at individual fixtures. 

P-2409.3.2 The delivery pressure variation shall not exceed I psi for every 10 ps i 
pressure change in the inlet pressure. The reduced pressure fall-off from its no now 
selling shall not exceed 17 psi and with a difference at this point of 50 psi between the 
initial and this reduced now pressure of 50 psi. the capacity shall not be less than that 
shown in Table No. P-2409.3.2. 

Table No P-2409 3 2 

om. Pipe Size 1/2" 3/4" I" l 1/4" I 1/2" 2" 

Avg. Vel/thru pipe 

in ft./sec. 10.5 I0.00 9.5 9.0 8.5 7.5 

Flow in GPM 9.95 16.65 25.0 42.0 54.8 77.5 

P-2409.3.3 For service water systems up to and including 2 inches, provisions shall be 
made 10 permit water on the building side of the reducing valve to now back into the 
main whe n the bui lding pressure exceeds the main supply pressure due 10 thermal 
expansion. Reducing valves with built-in bypass check valves wi ll be acceptable. 
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P-2409.3.4 An integral bypass check valve shall be capable of opening to permi t a 
reverse now of water through the reducing valve to prevent a buildup of system 
pressure by thermal expansion of the water with an increase of reduced pressure not 
exceeding 2 psi above the prevailing initial pressure. 

P-2409.3.5 The valve shall be designed to remain open to permi t uninterrupted water 
now in case of valve failure. 

P-2409.3.6 Al l regulators and straine rs must be so constructed and installed as to 
permit repair or removal of parts without breaking a pipe line or removing the valve 
and strainer from the pipe line. 

P-2409.3.7 Approved valves shall comply with ASSE 1003. 

P-2409.4 - P-2409.6 DELETED 

P-2409.7 Manifold parallel water distribution systems 

P-2409.7.1 General: Hot and cold manifold parallel water distribution systems with 
individual distribution lines to each fixture or fixture fillings shall be s ized and installed 
per Sections P-2409.2. 

P-2409.7.2 Sizing of manifolds: Manifold shall be sized per Table No. P-2409.7.2 
Total GPM is the demand of all outlets. 

PLASTIC 

Table No. P-2409.7.2 

MANIFOLD SIZING 

METALLIC 
Nominal Size *Maximum Nominal Size *Maximum 

ID (Inches) GPM ID (Inches) GPM 
3/4 17 3/4 11 

I 29 I 20 

I 1/4 46 I 1/4 3 1 

I 1/2 66 I 1/2 44 

* Based on veloci ty limitation: plastic - 12 fps; metal - 8 fps. 
Note: Reference shall be made to Table P-2409.3 for WFSU. 
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P-2409.7.3 Minimum size: The minimum size of individual distribution 
lines shall be 3/8 inch. 

Exceptions 
1. Certain fixtures such as one-piece water closets and whirlpool bathtubs 

shall require a larger size when specified by the manufacturer. 

2. If a water heater is fed from the end of a cold water manifold, the 
manifold shall be one size larger than the water heater feed. 

P-2409.7.4 Maximum length: The maximum length of individual 
distribution lines shall be 60 feet nominal. 

P-2409.7.5 Orientation: Manifolds shall be permitted to be installed in a 
horizontal or vertical position 

P-2409.7.6 Support: Piping bundles shall be secured per manufacturer's 
instructions and supported every 4 feet. Bundles that change direction 45 
degrees or greater shall be protected from chaffing at point of contact with 
framing members by sleeving or wrapping. 

P-2409.7.7 Valving: Fixture valves, when installed, shall be located 
either at the fixture or at the manifold. [f installed at the manifold, they 
shall be labeled indicating the fixture served. 

P-2409.7.8 Hose bibb bleed: A readi ly accessible a ir bleed shall be 
installed in hose bibb supplies at the manifold or at the bibb exit point. 

SECTION P-2410 - SUPPORT 

Pipe and tubing support shall conform to Section P-2005. 

SECTION P-2411 - WATER HEATER 
P-2411.1 General: Every dwelling shall have an approved automatic water 
heater or other type domestic water-heating system sufficient to supply hot I 
water to plumbing fixtures and appliances intended for bathing, washing or I 
culinary purposes. Water heaters and storage tanks shall be so located and 111 
connected that they will be accessible for observation, maintenance, servicing 
and replacement Storage tanks shall be constructed of noncorrosive metal or 
be lined with noncorrosive material. When installed in a crawl space, the 1 

provisions of Section M-1 10 1.1.5 must be met. 

P-2411.2 Tank sizing: Table No. P-2411.2 may be used as a guide in 
determining minimum water heater tank size. 

P-2411.3 Prohibited locations: Water heaters, which depend on the 
combustion of fuel with the exception of those having direct vent systems, 
shall not be installed in sleeping rooms, bathrooms, clothes closets, or in 
closets or confined spaces opening into bathrooms or bedrooms. 

Exception: When a closet, having a weather-stripped solid door with an 
approved door closing device(spring load hinges or pneumatic closure), 
has been designed exclusively for the water heater and where all air for 
combustion and ventilation is supplied from outdoors. 
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SECTION P-2412 - TESTING WATER-DISTRIBUTION SYSTEMS 
Upon completion of a section or of the entire water-distribution 

system, it shall be tested under an air pressure or a water pressure not 
less than 100 psi with no evidence of leakage. The water used for tests 
shall be obtained from a potable source of supply. 

SECTION P-2413 WATER CONSERVATION 

Plumbing fixtures and plumbing fixture fi ttings shall conform to the 
following requirements. 

I. Al l faucets, showerheads and their packaging shall be marked by the 
manufacturer in accordance with the provisions of ANSI Standard 
A l 12.18.lM listed in Chapter 26. Water closets and urinals and their 
packaging shall be marked in accordance with the provisions of ANSI 
A l I 2. I 9.2M listed in Chapter 26. 

2. New or replacement water closets, urinals, faucets or showerheads 
shall not be installed with a flow rate or flush volume in excess of 
the maximum specified in Table No . P-241 3.2, when tested in 
accordance with the provis ions of the applicable ANSI Standard 
listed in Chapter 26. 

Table No. P-2413.2 
Maximum Allowable Water Usage For Plumbing Fixtures1 

Water closets, flushometer tank or 
close-coupled 2-piece gravity-flush 
type 

Water closets, flushometer valve 
floor mount 

Water closets, wall mount 

Urinals 

Residential sink and lavatory faucets 

Public lavatory faucets, metering type2 

Public lavatory faucets, where metering 
type is not required 

Showerheads3,4 

1.6 gal/flush5 

3.5 gal/flush 

3.5 gal/flush 

1.5 gal/flush 

3.0 gal/minute 

0.25 gal/cycle 

0.5 gal/minute 

3.0 gal/minute 

I . Maximum allowable water usage for plumbing fix tures and fixture fi ttings not 
listed in this table shall coform to the applicable ANSI standard listed in Chapter 26. 
2. Lavatory faucets shall be of the metering type when located in the following 
public restrooms. 

a. In all occupancies in restrooms which have six or more lavatories. 
b. In school occupancies in student-use restrooms. 
c. ln assembly occupancies in all customer or p ublic-use restrooms. 

3. Showerheads flow rate as tested at 80 psi 111 accordance wi th ANSI standard 
A l l2.18. IM. 
4. Special purpose safety showers are exempted from maximum flow rate limitations. 
5. Average water consumption for low consumption water closets over a range of 
test pressures shall not exceed 1.6 gpf. The consumption shall not exceed 2.0 gpf at 
any one test pressure. 
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Electrical 

Part VI- Electrical 

The electrical requirements shall conform to the North Carolina State 
Building Code, Volume IV-Electrical as listed in Section S-26.6000. 
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Part VII- Energy Conservation 

CHAPTER 25 
ENERGY REQUIREMENTS FOR DWELLINGS 

E-2501 GENERAL REQUIREMENTS 
E-2501.1 These insulation requirements apply to all new one and two
family dwellings which are heated and/or cooled regardless of the type of 
fuel used (electric, oil, gas, or wood). 

E-2501 .2 It is imperative that close attention be paid to the installation 
of the materials specified to realize benefits of these requirements. 

l. The vapor-resistant facing furnished on blanket and roll type 
insulation shall always face the interior of the structure. Insulation 
shall be wedged between pipes and e lectrical out lets and the 
external surface of the wall. 

2. If unfaced blankets or rolls are used, a vapor retarder of at least 4 
mil polyethylene or its equivalent shall be stapled to the studs or foil 
backed gypsum board shall be used on the interior wall. 

3. Voids shall not exist at the top or bottom of the stud cavity. 
4. All cracks around windows and doors shall be filled with insulation 

with a vapor retarder properly installed. 
5. Vapor retarders shall be carefully checked to assure that no tears 

exist and any tear shall be patched. 
6. The manufacturers' installation procedures for all insulation shall be 

strictly adhered to. 

E-2501.3 On blanket and roll-type insulation furnished with a vapor 
resistant facing, the R-Value of the insulation shall be marked at three 
foot intervals on the exposed facing. 

E-2501.4 For unfaced blankets and rolls, the manufacturer shall furnish 
sufficient identifying markings to indicate the insulation R-Value. 

E-2501.5 When loose fill insulation is proposed, the R-value of the 
material shall be determined in accordance with ASTM C-687. 

E-2501.6 When the exterior sheathing or exterior siding of any insulated 
stud cavity wall has a permeance of less than 0.6 perm (ASTM Dry Cup 
Method) the interior vapor retarder shall be a minimum of 4 mil 
polyethylene or its equivalent with all penetrations sealed by either taping 
or caulking. It is not the intent of this rule to require taping or caulking 
around electrical outlet receptacles. 
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E-2501.7 For buildings constructed so as to have portions of an 
assembly of the envelope fall below the specified R-Value, trade-offs are 
allowed on a BTU-for-BTU basis. The required thermal value of any one 
assembly, such as roof/ceiling, door, window, wall, or floor may be 
increased and the thermal value for other components decreased, provided 
the overaJI heat loss and heat gain from the entire building envelope does ~ 
not exceed the total resulting from conformance to the required thermal 
values. Such deviation shall require a heat loss and heat gain analysis in 
accordance with the ASHRAE Handbook of Fundamentals or ACCA 
Manual J. 

E-2501.8 An insulation certification card shall be furnished by the 
insulation applicator and posted at a conspicuous location within the 
s tructure. This certification shall indicate the R-Value, minimum 
thickness, maximum coverage and minimum weight per square foot of the 
insulation installed for the waJls, ceiling and floor. 

E-2501 .9 A prescriptive Compliance Worksheet (Appendix J) shall be 
furnished to the CEO for the inspection listed in R-11 I .2.6 . 

E-2502 MINIMUM A-VALUE FOR EXTERIOR WALLS 
All walls within the healed or cooled space exposed to the exterior 

shall be insulated so that the entire assembly (through the cavity section) 
will have a total R-Value of not less than R- 16. 

Exceptions: 
1. Solid wood walls having a weight greater than or equal to 20 psf 
may have a total R-Value of not less than R-9. 
2. Concrete or masonry wal ls having a weight greater than or equal to 
30 psf may have a total R-Yalue of not less than R-9 with insulation 
placed on the exterior of the wal 1 mass or R-11 with insulation placed 
on the interior of the wall mass. 
3. Unheated basement walls where the floor/ceiling of the basement is 
insulated in accordance with Section E-2504. 

E-2503 MINIMUM A-VALUE FOR CEILINGS 
E-2503.1 All ceilings within the heated or cooled space exposed to the 
exterior shall be insulated so that the entire assembly (through the cavity 
section) will have a total R-Value of not less than R-31. 

Exception: Cathedral ceiling may be insulated with a minimum total 
R-Yalue of R-23 (through the cavity section), when other components 
are increased in accordance with Section E-2501.7. 

E-2503.2 Blown or poured type loose fill insulation may be used in attic 
spaces where the slope of the roof is a minimum of 2-1/2 feet in 12 feet 
and there is at least 30 inches clear headroom at the roof ridge. (Clear 
headroom is defined as the distance from the top of the bottom chord of 
the truss or ceiling joists to the underside of the roof sheathing.) 
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E-2503.3 When soffitt vents are installed, adequate baffling of the vent 
opening shall be provided to deflect the incoming air above the surface of 
the material and shall be installed at the soffitt. Baffles shall be in place at 
the time of inspection. 

E-2503.4 A minimum of one (1) inch air space shall be provided between 
the insulation/baffle and roof deck. Minimum ventilation for roof/ceiling 
cavities shall conform to Section R-707. 

E-2504 MINIMUM R-V ALUE FOR FLOORS 
E-2504.1 ALI floors exposed to a crawl space, unconditioned basements, 
unheated garages, or breezeways shall be insulated so that the entire 
assembly (through the cavity section) will have a total R-Value of not less 
than R-20. 

E-2504.2 All slab-on-grade floors within the heated or cooled space,which 
exceed 2,800 HDD65 (see ACP Zone Tables in North Carolina State 
Building Code, Volume X-Encrgy), shall be insulated around the perimeter 
of the floor exposed to the outside with rigid insulation having a mini mun 
"R" value of R-5.0 and specifically designed and recommended by the 
Manufacturer for this type application. Foam plastic insulation shall be 
installed in accordance with Section R-310.5. Any heat loss due to 
required inspection gap or treatment gap shall be disregarded. The insula
tion shall be installed as follows: (Sec Figures in Appendix N). 

I. Insulation shall be insta lled downward to the bottom of a floating 
slab then horizontally beneath the slab for a total d istance of 24 
inches. 

2. Insulation shall be insta lled downward to the bottom of a monolithic 
slab, then horizontally away from the slab for a total distance of 24 
inches. 

3. Insulation extending above grade shall be protected from physical 
damage. 

4.. A 6 mil polyethylene sheeting or equivalent shall be installed as a 
vapor retarder under the slab. The edges of the vapor retarder shall be 
lapped at least 12 inches and extended to the outer edge of the slab. 

5. A heated slab shall have the required R-Value increased by 2.0. 

E-2505 EXTERIOR DOORS AND WINDOWS 

E-2505.1 All unglazed doors within the heated or cooled space exposed to 
the exterior shall have a minimum R-Value of R-1.66. 

E-2505.2 All doors with glass units shall be in accordance with Table 
E-2505. 
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E-2505.3 All window units shall be in accordance with Table E-2505. A 
thermal break shall be provided on all melal windows. 

Table E-2505 
GLASS DOORS AND WINDOW UNITSl,4 

% Openings2 Minimum Glazing Typical R-Value5 

!:,23% Single glazed & storm 1.90 
window, or double glazed 

>23%< 33% Double glazed with 2.70 
Low-E3 or triple glazed 

~33% Double glazed with 3.5 
Low-E &Argon gas 

1. Includes sky lights. 
2. % openings equals the area of glazed openings (doors and windows) 

divided by the gross heated floor area of the building. 
3. Low-E indicates Low-emissivity glass. 
4. Single glazed window units may be up to 1 % of gross heated floor area. 
5. The typical R-Value is to be used for calculations required in E-250 1.7 

only. Higher R-Yalues may be used in the trade-off calculations when 
certified by an approved testing laboratory. 

E-2505.4 All doors and windows opening to the ex terior o r to 
unconditioned areas shall be fully weatherstripped, gaskeled or otherwise 
treated to limit infiltralion. A non-hardening sealant shall be used to caulk 
around all window and door frames. 

E-2506 AIR LEAKAGE 
Exlerior joints in the building envelope that are sources of ai r leakage 

such as around window and door frames; between wall cavities and 
window or door frames; between walls and foundations; between walls 
and roof/cei lings and between wall panels; openings at penetrations of 
utility services through walls, noors and roofs; and all other openings in 
the bui lding envelope shall be caulked, gasketed, weathers tripped or 
olherwise sealed in an approved manner. 
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Part VIII - Standards 

Chapter 26 
STANDARDS 

SECTION S-26.000 - GENERAL 

Standards 

The following is a lis ting of s tandards which arc referenced in this 
code. the date of the s tandard and the promulgating agency of the 
s tandard. T he specific subsection of the code in which each standard is 
referenced is also idemified. The digits following the decimal in the 
section numbers of this chapter refer to that section of this code where the 
standards are put in alphabetical order referenced. 

SECTION S-26.001 -ABBREVIATIONS 

The abbreviations preceding these standards shall have the following 
meaning and arc the organizations issuing the standards and publications 
listed. 

AA - Aluminum Association 
8 18 Connecticut Avenue, NW, Washington, D.C. 20006 

AAMA - American Architecwral Manufacturers Association 
2700 River Road, Des Plaines, IL 60018 

ACCA - Air Conditioning Contractors of America 
1228 17th Street, NW. Washington, D.C. 20036 

AC! - American Concrete Institute 
P.O. Box 19150, Detroit, M l 48219 

AHA - American Hardboard Association 
887-B Wilmette Road. Palatine, IL 60067 

AISC - American Institute of Steel Construction 
400 N. Michigan Avenue. Chicago. IL 606 11 

AIS I - American Iron and Steel Institute 
1000 16th Street, NW, Washington. D.C. 20036 

ALSC - American Lumber Standard Committee 
P.O. Box 210, Germanton, Md. 20875-0210 
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ANSI - American National S tandards Institute 
1430 Broadway, New York, NY 10018 

APA - American Plywood Association 
P.O. Box 11700. Tacoma, WA 98411 

ASCE - American Society or Civil Engineers 
345 E. 47th Street, New York, NY 10017 

ASHRAE - American Society or Heating, Refrigeration, 
and Air Conditioning Engineers 
1791 Tullie Circle, N. E., Atlanta, Ga 30329 

ASME - American Society or Mechanical Engineers 
United Engineering Center. 345 E. 47th Street 
New York, NY 1001 7 

ASSE - American Society of Sanitary Engineering 
P.O. Box 40362, Bay Village, OH 44140 

ASTM - American Society for Testing and Materials 
I 9 I 6 Race Street, Philadelphia, PA I 9103 

A WPA - American Wood Preservers Association 
P.O. Box 849, Stevensville. MD 21666 

BIA - Brick Institute or America 
11490 Commerce Park Drive, Suite 300. Reston, VA 22091 

CABO - Council of American Bui lding Officials 
5203 Leesburg Pike. Suite 708. Falls Church, VA 22041 

CISPI - Cast Iron Soil Pipe Institute 
1499 Chain Bridge Road, McLean, VA 22 101 

CPSC - Consumer Products Safety Commission 
Office o r the Secretary, Washington. D.C. 20207 

CSSB - Cedar Shake and Shingle Bureau 
5 15 I 16th Avenue. NE, Sui te 275, Bellevue, WA 98004 

CWC - Canadian Wood Council 
55 Metcalfe Street. Suite 1550, Ouawa, Ontario 
Canada K I P6L5 
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DOC - U.S. Department of Commerce 
National Bureau of Standards, Washington, D.C. 20234 

FM - Factory Mutual Engineering Corporation 
1151 Boston Providence Turnpike, Norwood, MA 02062 

FS - Federal Specification 
Department of Commerce, Washington, D.C. 20230 

GA - Gypsum Association 
1603 Orrington Avenue, Suite 12!0, Evanston, IL 60201 

HPMA - Hardwood Plywood Manufacturers Association 
P.O. Box 2789, Reston, VA 22090 

NAHB - National Association of Home Builders 
15th and M Streets, NW, Washington, D.C. 20005 

NCMA - National Concrete Masonry Association 
2302 Horse Pen Road, P.O. Box 781, Herndon, VA 22070 

NFiPA - National Fire Protection Association 
Batterymarch Park, Quincy, MA 02269 

NFoP A - National Forest Products Association 
1250 Connecticut Avenue, NW, Washington, D.C. 20036 

NWWDA - National Wood Window and Door Association 
1400 E. Touhy Avenue, Suite G-54, Des Plaines, IL 60018 

PTI - Post-Tensioning Institute 
17 17 W. Northern Ave., Suite 218, Phoenix, AZ 85021-5469 

SFPA- Southern Forest Products Association 
P.O. Box 52468, New Orleans, LA 70152 

SMACNA-Sheet Metal and Air Conditioning Contractors 
National Association, Inc. 

SPI -

SPIB-

420 I Lafayette Center Drive, Chantilly, VA 22021 

Society of the Plastics Industry 

355 Lexington Avenue, New York, NY 10017 

Southern Pine Inspection Bureau 

4701 Scenic Highway 

Pensacola, Fl 32504-9094 

1996 Revisions 273 



One and Two Family Dwelling Code 

TPI - Truss Plate Institute 

583 D'Onofrio Drive, Suite 200, Madison, WI 53719 

UL - Underwriters Laboratories Inc. 

333 Pfingsten Road, Northbrook, IL 60062 

WRI - Wire Reinforcement Institute 

836 1 A Greensboro Drive, McLean, VA 22 102 

SECTION S-26.118 - DEFINITIONS 

ASTM 

CSS-1985 Concrete Building Brick ....................................... Def. of "Solid Masonry" 

C62-1989 Building Brick (Solid Masonry Units 
Made From Clay or Shale) .................................. "Def. of Solid Masonry" 

C73-l985 Sand-Lime Building Brick .................................... "Def. of Solid Masonry" 

C90-1985 Hollow Load-Bearing Concrete 
Masonry ............................................................. Def. 1f "Hollow Masonry" 

C 129-1985 Non Load-bearing Concrete Masonry 
Units ................................................ ................... Def of ··Hollow Masonry" 

C l45- 1985 Solid Load-Bearing Concrete 
Masonry Units ....................................................... "Def. of Solid Masonry" 

C2 l6-1989 Facing Brick (Solid Masonry Units 
Made From Clay or Sbale) ................................... .'·Dcf. of Solid Masonry" 

C652-1985 Hollow Brick (Hollow Masonry Units 
Made From Clay or Shale) ................................. Def of ··Hollow Masonry•· 

FS47-l 977(Reapproved 1990) Standard Terminology of Nails for Use with Wood and 

Wood-Base Materials ................................. Def of "Nails" 

SECTION S-26.201 - DESIGN CRITERIA 

ASCE 

7- 1993 Minimum Design Loads for Buildings and 
Other Structures ........................................................... Tables R-201.2 

ASTM 

C34-1984 Structural Clay Load-Bearing Wall 
TIie ................................................................................ Table R-201.2 

CSS- 1985 Concrete Building Brick .... ............................................ Table R-201 .2 

111 
C62- 1992C Building Brick (Solid Masonry Units Made From 

Clay or Shale) ................................................................ Tublc R-201.2 

C73-l985 Sand-Lime Building Brick ............................................ Table R-201.2 
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C90-1985 

Cl29-1985 

Cl45-1985 

C216-1994 

C652-1994 

SBCCI 

SSTD 10---1993 

ASCE 

7-1993 

ANSI 
297.1- 1984 

CPSC 
16 CFR, Part 
1201- 1977 

ASTM 

E84--1987 

El 19-1988 

El52-198la 

FM 

4450---1989 

4880---1972 

NFiPA 

259-1993 

1996 Revisions 

standards 

Hollow Load-Bearing Concrete Masonry 
Units .............................................................................. Table R-201.2 

NonLoad-bearing Concrete Masonry 
Units .............................................................................. Table R-201 .2 

Solid Load-Bearing Concrete Masonry 
Units .............................................................................. Table R-201 .2 

Facing Brick (Solid Masonry UniLS 
Made From Clay or Shale) ............................................ Table R-201.2 

Hollow Brick (Hollow Masonry 
Units Made From Clay or Shale) .................................. Table R-201.2 

Standard for Hurricane Resistant 
Residential Construction .............................................. Tables R-201.2 

SECTION S-26.208 - GLAZING 

Minimum Design Loads for Buildings and 
Other Structures ......................................................... Tables R-208.Sb 

Safety Glazing Materials Used in Buildings, 
Performance Specifications and Methods of 
Test for .................................................................................... R-208.3 

Architectural Glazing Standards and Related 
Materials .................................................................................. R-208.3 

SECTION S-26.216 - FOAM PLASTIC 

R-216. 1. 
Surface Burning Characteristics of Building R-216.2.6. 
Materials, Test Method for ...................................................... R-216.3 

Fire Test of Building Construction and Materials, 
Methods of.. ............................................................................. R-2 16.1 

Fire Test of Door Asscmblies .................................................. R-2 16.3 

Class I Insulated Steel Deck Roofs, Approval 
Standard for .......................................................................... R-216.2.2 

Factory Mutual Building Comer Fire Test ............................. R-2 16. 1, 
R-2 16.3 

Potential Heat of Building Materials, Standard 
Method of Test for ................................................................ R-2 16.2.5 
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UL 
1040-197 1 
(1980) 

1256-1985 

17 15-1989 

ASTM 

E84-1987 

Outline of Investigation for Insulated Wall R-216.1, 
Construction ............................................................................ R-2 16.3 

Fire Test of Roof Deck Construction ................................... R-216.2.2 

Outline of Investigation of Classifications of Lnterior 
Finish Material Assemblies Using a R-2 16. 1, 
Room Fire Test ........................................................................ R-216.3 

SECTION S-26.217 - INTERIOR FINISHES 

Surface Burning Characteristics of Building 
Materials, Test Method for ...................................................... R-217.4 

SECTION S-26.218- DWELLING UNIT SEPARATION 

ASTM 

El 19-1988 Fire Test of Building Construction and 
Materials. Methods of.. ............................................................... R-218 

E90-1990 Standard tesl method for Laboratory Measurement of 
Airborne Sound Transmission Loss 
of Building Parti1ions .............................................................. R-218.3 

E492-1990 Standard Test Method for Labora1ory Measurement of 
Impact Sound Transmission Through Floor-Ceiling 
Using the Trapping Machinc ................................................... R-218.3 

SECTION S-26.220 - MOISTURE VAPOR RETARDERS 

ASTM 

E96-1990 

AWPB 

C22-1990 

276 

Standard Tes1 for Water Vapor Transmission 
of Materials ................................................................................. R-220 

SECTION S-26.302 - FOUNDATION MATERIALS 

Lumber and Plywood for Permanent Wood 
Foundations-Preservative Treatment by 
Pressure Process ...................................................................... R-302.1 
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Technical Rcpon 
No. 7-1987 

NFoPA 

Technical Repon 
No. 7-1987 

PTI 

PTl- 1980 

WRI 

WRl-1981 

Standards 

The Permanent Wood Founda1ion SyMcm. 
Basic Rcquircmcms ............................. . . ..................... R-302. 1 

SECTION S-26.303 - FOOTINGS 

The Pcrrnancn1 Wood Foundation Sysicm. 
Ba,ic Requirements ........................................................... ........ R-303 

Po,1-Tcn,ioncd Slabs-on-Ground ............................................... R-303 

Dc,ign of Slabs-on-Ground Foundation, ................................... R-303 

SECTION S-26.304 - FOUNDATION WALLS 

ACI 

318-1989 

318.1-1989 

AC I/ASCE 

530-1988 

AWPA 

C22-1990 

131A 

BIA-1969 

DOC 

PS l- 1983 
PS 2-1992 

Building Code Rcquiremcn1, for Reinforced 

Concrete .............................................................................. .... R-304.1 

Building Code Requirements for S1ructural Plain 
Concrctc ................................................................................... R-304.1 

Building Code Requirements 
for M:,,onry S1ruc1ures ........................................................... R-304.1 

Lumber and Plywood for Permanent Wood Foundations 
- Prc-.crvmivc Trcaimcnl by Prcs.,urc Procc,s ............................... R-304.5 

Building Code Rcquircmcn1, for Engineered 
Urick Masonry ........................................................................ R-304.1 

Cons1ruc1ion and Industrial Plywood ............................ Table R-304.5 
Pcrform:mcc Swndanl for Wood Struc1ural Panels ......... Table R-304.5 

1994 Revisions 277 



One and Two Family Dwelling Code 

NCMA 

TR68-A-1975 

NFoPA 

Technical Rcpon 
No. 7-1987 

Design and Cons1ruc1ion of Plain and Reinforced 
Concrelc Masonry Basemen! uncl 
Foundaiion Walls .................................................................... R-304.1 

The Permanenl Wood Foundation Sys1cm, 
Basic Rcquircmen1s ................................................................ R-304.5. 

Table R-304.5 

SECTION S-26.305- FOUNDATION DRAINAGE 

NFoPA 

Technical Repon 
No. 7-1987 The Pcrmanenl Wood Founduiion Sys1em, 

Busic Requiremems ................................................................. R-305.2 

SECTION S-26.306- FOUNDATION DAMPPROOFING 

NFoPA 

Technical Repon 
No. 7-1987 TI1e Pcrmanen1 Wood Foundaiion Sys1em, 

B:isic Requircments ................................................................. R-306.2 

SECTION S-26.309 - PROTECTION AGAINST 
DECAY AND TERMITES 

AWPA 

Cl- 19~8 

C2-1989 

C3-1989 

C4-1989 

C9-1985 

C IS-1989 

CIS- 1989 
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Pressure Trca1ment (General Rcquircmen1s), 
All Timber Producls ................................................................ R-308.1 

Pressure Trea1men1, Lumber. Timber. Bridge 
Tic, and Mine Ties .................................................................. R-308. 1 

Pressure Trea1men1, Piles ........................................................ R-308.1 

Pressure Treuimenl, Poles ....................................................... R-308.1 

Pressure Treaunen1. Plywood .................................................. R-308.1 

Wood for Commcrcial-Rcsidcn1ial Construction, 
Pre,crvuiivc Trea1men1 by Pressure Process ........................... R-308. 1 

Swndard for Pressure-Trealed Ma1erial in 
Marine ConMruciion ................................................................ R-308. 1 
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Standards 

C20-1988 

C22-1990 

C23-1984 

C24-1986 

C27-1988 

C28-1989 

Pl-1989 

P2-1989 

P3-1989 

NFoPA 
Technical Report 
No. 7- 1987 

Structural Lumber-Fire-Retardant Treatment 
by Pressure Processes ......................................... ... .... R-308. 1 

Lumber and Plywood for Permanent Wood Foundations 
- Preservative Treatment by Pressure Process ........... R-308.1 

Round Poles and Posts Used in Building 
Construction, Preservative Treatment by 
Pressure Process ................. ....................................... R-308.1 

Sawn Timber Piles Used for Residential and 
Commercial Building ................................................ R-308.1 

Plywood-Fire-Retardant Treatment by Pressure 
Processes .................................. ................................. R-308. l 

Standard for Preservative Treatment of Structural 
Glued-Laminated Members and Laminations 
Before Gluing of Southern Pine, Pacific Coast 
Douglas Fir, Hem-Fir and Western Hemlock 
by Pressure Process ................................................... R-308.1 

Standard for Coal Tar Creosote for Land and Fresh 
Water and Marine (Coastal Water Use) .................... R-308.1 

Standard for Cresote and Cresote Solutions .............. R-308.1 

Standard for Cresote-Petroleum Oil Solution ........... R-308.1 

The Permanent Wood Foundation System, 
Basic Requirements ................................................... R-308.3 

SECTION S-26.310-PROTECTION AGAINST TERMITES 

AWPA 
M4-1988 

USDAForest Service 
Home and Garden 
Bulletin No. 64 
-1989 

Care of Preservative Treated Wood .......................... R-310.3 

Subterranean Termites, Their Prevention and 
Control in Buildings .................................................. R-310.2 

SECTION S-26.402--DIMENSION LUMBER 

AHA 
194.1- 1985 

ASTM 
C79-1987 

Cellulosic Fiber Board ............................. ..... Table R-402.3a 

Test Method for Gypsum Sheathing 
Board ............................................................. Table R-402.3a 
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C208-1972 

D2277- l987 

DOC 
PSI-1983 
PS 2-1992 

NAHB 
NAHB- 1983 

NFoPA 
NDS-199 1 

SBCCI 

Specification for Insulating Board (Cellulosic 
Fiber) Structural and Decorative 
(Reapproved 1982) ............................... ......... Table R-402.3a 

Specification for Fiberboard Nai l Base Sheathing 
(Reapproved 1987) .... ................. ................... Table R-402.3a 

Construction and Industrial Plywood ................... .. .. R-402.6 
Performance Standard for Wood Structural Panels .. R-402.6 

Plywood Headers for Residentia l Construction, Table F; 
Construction Guide, Design Tables and 
Technical Report, NAHB Research 
Report 5 ..... ........ ................ .......... .............................. R-402.6 

National Design Specification for Wood 
NDS(supp)- 199 IConstruction (with Supplement of Design 
Values for Wood Construction) ................................ R-402.3 

SSTD I 0-1993 Standard for Hurricane Resistant 

AA 
SAS30- l986 

AISC 
AISC-1978 

AISI 
AISI-1986 

ACI/ASCE 
530- 1988 

AISC 
AISC-1978 

Residential Construction ....... .... .. ............ .................... R-402.3 

SECTION S-26.403- METAL 

Specifications for Aluminum Structures ...................... R-403 

Specification for the Design, Fabrication and 
Erection of Structural Steel for Buildings .................... R-403 

Specification for the Design of Cold-Formed 
Steel Structural Members ............................ .......... ....... R-403 

SECTION S-26.404-MASONRY-GENERAL 

Building Code Requirements for Masonry 
Structures .............................................. R-404.3.1 , R-404.3.2 

Specification for the Design, Fabrication and 
Erection of Structural Steel Buildings ..... .................. R-404.8 
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ASTM 
A36- 1988 

A82-1988 

A 153-1982 

Al67-1988 

AS 10-1982 

A525-1987 

A641-1982 

8227- 1980 

BIA 
BIA-1969 

TNl 7H- 1986 

T N31A-1986 

TN3 18-1987 

NCMA 
TEK25A- I 985 

TEKSl-1976 

TR91-1977 

Standards 

Speci fication for Structural Steel.. ...................... ... R-404.13 

Specifications for Steel Wire. Plain, Concrete 
Reinforcemenl. ....................................................... R-404. 13 

Specifications for Zinc-Coated (Hot-Dip) 
on Iron and Steel Hardware ................ Table No. R-404.13.1 

Specifications for Stainless and Heat-Resisting 
Chronium-Nickel Steel Plate, Sheet and Strip ....... R-404. 13 
............................................................ Table No. R-404. 13. 1 

Spcci fications for Wire Rods and Coarse 
Round Wire, Carbon Steel... ................................... R-404.13 

Specification for Steel sheet. 
Zinc-Coated (Galvanized) by 
Hot-Dip Process ................................. Table No. R-404. 13. 1 

Specification for Zinc-Coated (Galvanized) 
Steel Wire .... .................. ..................... Table No. R-404. 13.1 

Specification for Hard-Drawn Copper-Clad 
Steel Wire ............................................................... R-404. 13 

Building Code Requirements for Engineered ........ R-404.3.1 
Brick Masonry .................................. ..................... R-404.3.2 

Reinforced Brick and Ti le Lintels, 
July. 1986 ................................................................. R-404.S 

Structural Design of Brick Masonry Arches. 
July. 1980 .................................................................. R-404.S 

Structural Steel Lintels, May, 1987 .................. .. ...... R-404.S 

Concrete Masonry Lintels ........................................ R-404.8 

Lintels for Concrete Masonry Walls ........................ R-404.8 

Design Tables for Reinforced Concrete Masonry 
Lintels fo r Conc rete M asonry Struc tures ....... R-404.8 

SECTION S-26.408-MORT AR AND GROUT - MASONRY 
WYTHES 

ASTM 
C270- 1989 

C476- 1983 

Specification for Mortar for Unit Masonry .............. R-408.2 

Specification for Grout for Masonry ........................ R-408.2 
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ASTM 
C270- 1989 

C476- 1983 

AAMA 
101-1988 

ASTM 
D4099- 1989 

E283-1984 

NWWDA 
I.S.2-1987 

AAMA 
10 1- 1988 

ASTM 
E283-1984 

NWWDA 
I .S.3-1988 
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SECTION S-26.410-MORTAR AND 
GROUT - HOLLOW MASONRY 

Specification for Monar for Unit Masonry ............... R-410.2 

Specification for Grout Masonry ......... ................... R-410.21 

SECTION S-26.411 - WINDOWS AND DOORS 

Voluntary Specification for Aluminum Prime 
Windows and Sliding Glass Doors .............................. R-4 1 l 

S tandard Specification for Po ly (Vinyl Chloride) 
(PVC) Prime Windows ................................................ R-411 

Test Method for Rate of Air Leakage Through 
Exterior Windows. Cun ain Walls and Doors .............. R-411 

Industry Standard for Wood Window Units ................ R-411 

SECTION S-26.412 - DOORS 

Voluntary Specification for Aluminum Prime 
Windows and S liding Glass Doors ............................ .. R-412 

Test Method for Rate of Air Leakage Through 
Exterior Windows. Cunain Walls and 
Doors ................................................................ ............ R-4 12 

Industry Standard fo rWood Sliding Patio 
Doors ............................................................................ R-412 
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Standards 

SECTION S-26.413- WOOD STRUCTURAL PANELS 

APA 
E30-1993 

PRP- I 08- 1988 

YSI0- 1986 

DOC 
PSl- 1983 
PS 2- 1992 

HPMA 
HP-1983 

HP-SG- 1986 

ANSI 
A208. l - 1989 

Design and Conmuc1ion Guide: Residential 
and Commercial... .................................................. ... R-413.1 

Performance Standards and Policies for 
Structural Use Panels ................................ ............... R-4 13.1 

Plywood Design Specilications ........ ....................... R-413.1 

Construction and Industrial Plywood ....................... R-413. 1 
Pcrfomrnncc St:iml.ard for Wood Structural Pnncls ................ .413.1 

Hardwood and Decorati ve Plywood ........................ R-413. 1 

Structural Design Guide for Hardwood 
Plywood ................................................................... R-413.1 

SECTION S-26.414- PARTICLEBOARD 

Wood Pan icleboard ........................ ......................... R-414.1 

SECTION S-26.502- WALL COVERINGS - INTERIOR 
ANSI 
A I 08.1-1985 lns1allaiion of Ceramic Tile with Ponland 

Cement Monar ..................................................... .... R-502.6 

A I 08.4-1985 Ceramic Tile Installed With Wa1er-Resis1an1 
Organic Adhesives ................................................... R-502.6 

A I 08.5- 1985 lns1alla1ion of Ceramic Tile with Dry-Sci 
Pon land Cement Mortar or La1ex-Ponland 
Cement Morlar. ..... ........... ........................................ R-502.6 

A I 08.6-1985 lns1alla1ion of Ceramic Tile with Chemical-
Resis1an1. Wate r Cleanable Tile - Selling 
and Grouting Epoxy .............. ................................... R-502.6 

A I 18. 1- 1985 Dry-Set Portland Cement Mortar (for 
Ceramic Tile) ........................................................... R-502.6 

Al 18.3-1985 Standard Specification, for Chemical-Resistant. 
Water Cleanable Tile - Scning and 
Grouting Epoxy ........................................................ R-502.6 

A I 36. I - 1985 Standard for Organic Adhesives for lns1alla1ion 
of Ceramic Tile. Types I and II ............................ .... R-502.6 

A 137.1- 1988 Ceramic Tile ............................................................. R-502.6 
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ASTM 
CS-1979 

C28-1986 

C35-1989 

C36-1985 

C37-1987 

C59-1983 

C61-1987 

C474-1987 

C475-1989 

C557-1973 

C587-1983 

C588-1984a 

C63 l-1988 

C84 l-1987 

C842-1985 

C-847-1988 

C926-1986 

C933- 1980 

C 1002-1988 

CSSB 
CSSB-1989 
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Specification for Quicklime for Structural Purposes 
(Reapproved I 984) .................................................... R-502.4 

Specification for Gypsum Plasters ............................ R-502.4 

Specification for Inorganic Aggregates for Use 
in Gypsum Plaster ..................................................... R-502.4 

Specification for Gypsum Wallboard ........................ R-502.5 

Specification for Gypsum Lath ................................. R-502.4 

Specification for Gypsum Casting and 
Molding Plaster ......................................................... R-502.4 

Specification for Gypsum Keene·s Cement 
(Rcapproved 1981 ) .................................................... R-502.4 

Test Method for Joint Treatment Materials 
for Gypsum Board Construction ............................... R-502.5 

Specification for Joint Treatment Materials 
for Gypsum Wallboard Construction ........................ R-502.5 

Specification for Adhesives for Fastening 
Gypsum Wallboard 10 Wood Framing 
(Rcapprovecl 1985) .................................................... R-502.5 

Specification for Gypsum Veneer Plaster ................. R-502.4 

Specification for Gypsum Base for Veneer 
Plasters ...................................................................... R-502.4 

Standard Specification for Bonding Compound, 
for Interior Plasteri ng ................................................ R-502.4 

Specification for Installation of Interior Lathin 
and Furring ................................................................ R-502.4 

Specification ror Application or Interior 
Gypsum Plaster ......................................................... R-502.4 

Specification for Metal Lath ..................................... R-502.4 

Application of Portland Cement-Based 
Plaster .......................................... .............................. R-502.4 

Standard Specification for Welded Wire Lath 
(Rcapprovcd 1985) .................................................... R-502.4 

Specification for Drill Screws for the Application 
of Gypsum Board ....................... : .................... Table R-502.5 

Cedar Shake and Shingle Bureau Design and 
Application Manual for Exterior and lmcrior 
Walb ......................................................................... R-502.7 
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CSSB- 1985 

CSSB- 1984 

CSSB- 1990 

GA 
2 16- 1989 

HPMA 
HP- 1983 

Standards 

Grading and Packing Rules for Certi-Spli1 Red 
Cedar Shakes (Revised Oc1ober I. 1985) ................. R-502.7 

Grading and Packing Rules for Cer1igradc Red 
Cedar Shingles (Revised February I . 1984) ..... ........ R-502.7 

Grading Rules for Ccrti -Sawn Red 
Cedar Shal.es (Revi,cd M ay 30. I990) ..................... R-502.7 

Recommended Spccificmion for Applicaiion and 
Finishing of Gypsum Board ...................................... R-502.S 

Hardwood and Dccor.uive Plywood ......................... R-502.7 

SECTION S-26.503 - WALL COVERINGS - EXTERIOR 

ASTM 
C926-1986 

AHA 
Al 35.6 

AAMA 
l-t02- 1989 

CSSB 
CSSB-1992 

CSSB- 1989 

NFoPA 
Technical Report 
No. 7- 1987 

A pplica1ion of Portland Cemem-Ba,ed 
Pla;1er ........................................................................ R-503.3 

1989 Hardboard Siding ................................... Table R-503.6 

S1andard Spcci fica1ions for A luminum 
Siding. Soffi l and Fascia .......... ....................... T able R-503.6 

Grading Rule; for Wood Shakes and 
Shingles ........................... .............................. ............ R-503.5 

Cedar Shake and Single Bureau Design and 
Applica1ion Manual for Ex1crior and Interior 
Walls ....................................................................... R-503. I 0 

The Permanent Wood Founda1ion SyMem. 
Basic Requiremenls ................................................... R-503.4 
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One and Two Family Dwelling Code 

SECTION S-26.601- FLOORS-DESIGN AND CONSTRUCTION 

ewe 
CWC-1987 

HPMA 
LHF-1987 

NFoPA 
NFoPA-1986 
( 1987) NOS (supp) 
1988 

SFPA 
SFPA- 1989 

Canadian Dimension Lumber Daia Boo!. ................. R-601.2 

Laminated Hardwood Flooring ................................. R-601.2 

National Design Specification for Wood 
Construction (with Supple ment of Design Value, 
for Wood Constructi1Jn) ............................................ R-601.2 

Southern Pine Maxi mum Spans for Joists 
and Rafters ................................................................ R-601 .2 

SECTION S-26.602-FLOOR JOISTS AND TRUSSES 

NAHB 
NAHB-1982 

TPI 
BWT-1976 

PCT-1980 

QST- 1989 

TPl- 1985 

NAIIB Research Repon: Design Tables
Fabrication Guide. Off-Center Spliced 
Floor Joists ............................................................. R-602.2. I 

Backing Wood Trusses: Commentary 
and Recommendations .............................................. R-602.9 

Design Specification for Metal Plate Connected 
Parallel Chord Wood Trusses .................................... R-602.9 

Quality Standard for Metal Plate Connected 
Wood Trusses ............................................................ R-602.9 

Design Specification for Metal Plate Connected 
Wood Trusses ............... ...... ....................................... R-602.9 

SECTION S-26.604 - FLOORS - TREATED WOOD 

AWPA 
C22-1988 
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Lumber and Plywood for Permanent Wood 
Foundations-Preservative Treaime111 
by Pn:ssurc Process ................................................... R-604.3 

1994 Revisions 



Standards 

NFoPA 
Technical Report 
No. 7-1987 

AA 
SAS30- 1986 

AISC 
AISC-1978 

The Permanent Wood Foundation System, 
Basic Requirements ............... ................ .................... R-604.3 

SECTION S-26.605- FLOORS- METAL 

Specifications for Aluminum Structures ..................... . R-605 

Specification for the Design, Fabrication and 
Erection of Structural Steel for Buildings .................... R-605 

SECTION S-26.606 - FLOORS - WOOD STRUCTURAL PANELS 
APA 
E30-1993 

PRP-108-1988 

YSI0-1986 

DOC 
PSl-1983 

PS 2-1992 

HPMA 
HP-1983 

HP-SG-1986 

Design and Construction Guide: Residential 
and Commercial .. .. .................................................... R-606. 1 

Performance Standards and Policies for 
Structural Use Panels ................................................. R-606. 1 

P lywood Design Specifications ................................. R-606. l 

Construction and Industrial Plywood ........................ R-606.1 

Performance Standard for Wood Structural Panels .. R-606.1 

Hardwood and Decorative Plywood ......................... R-606.1 

Structural Design Guide for Hardwood 
Plywood ..................................................................... R-606.1 

SECTION S-26.607 - FLOORS - PARTICLEBOARD 
ANSI 
A208. 1-1989 Wood Panicleboard ................................................... R-607.1 

SECTION S-26. 701-ROOF-CEILINGS-DESIGN AND 
CONSTRUCTION 

ewe 
CWC-1987 

NFoPA 
NFoPA-1991 
NDS (Supp)-1991 

Canadian Dimension Lumber Data Book ................. R-701.2 

National Design Specification for Wood Construction 
(with Supplement of Design Values for Wood 
Construction) ............................................................. R-701.2 
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SFPA 
SFPA-1989 

' SBCCI 
SSTDI0-93 

TPI 
BWT- 1976 

PCT- 1980 

QST-1989 

TPI-1985 

Southern Pine Maximum Spans for Joists 
and Rafters .... .... ............ .... ..... ........... ..... .... ..... .......... R-701.2 

SECTION S-26.702-ROOF TRUSSES 

Standard for Hurricane Resistant 
Residential Construction ...... ..... ..... ....... .... .... Table R-702.10 

Bracing Wood Trusses: Commentary 
and Recommendations .. ... ..... ........... ... .. .. ... .......... ..... R-702.9 

Design Specification for Metal Plate Connected 
Parallel Chord Wood Trusses ...... .... ........ .... ... ........... R-702.9 

Quality Standard for Metal Plate Connected 
Wood Trusses .......... .......... ............... ......................... R-702.9 

Design Specifications for Metal Plate Connected 
Wood Trusses .......... ............................. ........... .......... R-702.9 

SECTION S-26.703-ROOFS-WOOO STRUCTURAL PANELS 

APA 
E30- 1993 

PRP- 108-1988 

DOC 
PSl- 1983 

PS 2-1992 

ANSI 
A208. I - I 989 

AA 
SAS30- l986 

Design and Construction Guide: Residential 
and Commercial .... ..................... ............................... R-703.3 

Performance Standards and Policies for 
Structural Use Panels ...... ..... ..... ............................... R-703. 1 

Construction and Industrial Plywood ....................... . R-703.1 

Performance Standard for Wood Structural Panels .. R-703.1 

SECTION S-26. 704-ROOFS-PARTICLEBOARO 

Wood Part.icleboard .......... ..... .... ................................ R-704.1 

SECTION S-26. 705-ROOFS-MET AL 

Specifications for Aluminum Structures ................... R-705.2 
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AISC 
AISC- 1978 

Standards 

Specification for the Design, Fabrication and 
Erection of Structural Steel for Buildings ................. R-705. 1 

SECTION S-26.801-ROOF COVERING MATERIALS 

AA 
ASM3S-1980 

ASTM 
A239-1973 

A361-198S 

8134-1988 

B209- 1989 

B21 l-1988 

B2S0- 1987 

C406- 1984 

D3 I 2-1984 

CSSB 
CSSB-1992 

UL 
SSA- 1983 

790- 1983 

Specifications for Aluminum Sheet Metal 
Work in Building Construction ................................. R-801.3 

Test Method for Locating the Thinnest Spot in a 
Zinc (Galvanized} Coating on Iron or Steel 
Articles by the Preece Test (Copper Sulfate Dip} 
(Reapproved I 983) .................................................... R-801.3 

Specification for Steel Sheet, Zinc-Coated 
(Galvanized) by the Hot-Dip Process for 
Roofing and Siding ................................................... R-80 1.3 

Specification for Brass Wire ..................................... R-80 1.3 

Specification for Aluminum and Aluminum-
Alloy Sheet and Plate ................................ ................ R-801.3 

Specification for Aluminum and Aluminum-
Alloy Bars, Rods and Wire ....................................... R-801.3 

Specification for General Requirements for 
Wrought Copper-Alloy Wire .................................... R-801.3 

Specification for Roofing Slate ................................. R-801.3 

Specification for Asphalt Used in Roofing ............... R-801.3 

Grading Rules for Wood Shakes and 
Shingles ..................................................................... R-801.3 

Materials for Built-Up Roof Coverings 
(Revised 1985} .......................................................... R-801.3 

Test for Fire Resistance of Roof Covering 
Materials .................................................................... R-80 1.3 
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SECTION S-26.807-ROOF COVERINGS- INSULATION 

ASTM 
D312-1984 

CSSB 
CSSB- 1992 

CSSB-1989 

CSSB 
CSSB- 1992 

CSSB-1990 

CSSB-1989 

ANSI 
Z'.! 1.1 7-1984 

221.8-1984 
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Specification for Asphalt Used in Roofing ............... R-807 .3 

SECTION S-26.808 - WOOD SHINGLES 

Grading Rules for Wood Shakes and 
Shingles ..................................................................... R-808.2 

Cedar Shake and Shingle Bureau Design and 
Application Manual for New Roof 
Construction .............................................................. R-808.2 

SECTION S-26.809 - WOOD SHAKES 

Grading Rules for Wood Shakes and 
Shingles ..................................................................... R-809.2 

Wood Shakes (Preservative Treated) 
Based on Grading and Packing Rules 
for Treated Southern Pine Taper-Sawn 
Shakes of the Cedar Shake and 
Shingle Bureau .......................................................... R-809.2 

Cedar Shake and Shingle Bureau Design and 
Application Manual for New Roof 
Construction .............................................................. R-809.2 

SECTION S-26.1003 - TYPE OF FUEL 

Domestic Gas Conversion Bureau ............................ M-1003 

Installation of Domestic Gas Conversion 
Burners ...................................................................... M- 1003 
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AGA 
7-90 

ASTM 
E84- 1987 

E1 36-1982 

UL 
103 

44 1 

64 1 

Standards 

SECTION S-26.1010 - DEFINITIONS 

AGA Requirements Def. of 
for Gas .. Convenience 
Convenience Outlets ..... ..... .... ... .... ......... ........... . Outlet, Gas" 

Test Method for Surface Def. of ·'Flame-Spread 
Burning Characteristics of Rating·· and ··s moke-
Building Materials ...... ........................ ..... Developed Rating" 

Test Method for Behavior of Def. of 
Materials in a Venical '"Noncombusti ble 
Tube Furnace at 750°F. ...... ....................... .... .......... Maierial' ' 

Chimneys, Factory-Built, Residentia l Type Def. of "H.T. 
and Building Heating Appl iances ........ .. ..... .. ......... Chimney" 

Gas Vems ........... .. ........ ... .......... .............. ... Def. "Type Band 
Type BW Vents" 

Low-Temperature Venting Def. of 
Systems, Type L ........ ...................... ..... ..... ... "Type L Vents" 

SECTION S-26.1 101 - HEATING AND COOLING EQUIPMENT 
ACCA 
Manual J- 1986 

ANSI 
Z2 1.47-1983 

Z2 I. 64- 1985 

ANSI/ASHRAE 
15-89 

ACCA 
Manual D- 1984 

Load Calculation for Residential Winter and 
Summer Air Conditioning. 7th edition ........ ........ M- 11 0 1. 1.2 

Gas-Fired Central Furnaces (Except Direct Vent and 
Separated Combustion System Central Furnaces), with 
Addenda Z2 I .47a- l 985 and 
Z2 I .47b- l 986 .... .. .. ..... ....... .. ........ ..... ........... ........ M- 1101.2.1 

Direct Vent Central Furnaces. with Addenda 
Z2 1.64a- 1986 ......... ...................................... .. ..... M- 110 1.2. 1 

Safety Code for Mechanical 
Refrigeration .. .. ...... .. .. ...... ............... ............ ......... M- 1101 .4.1 

SECTION S-26.1102 - DUCT SYSTEMS 

Duct Design and Residential Winder and Summer Air 
Conditioning and Equipment Se lection ............... M- 1102.2. 1 
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ASTM 
A525- 199 1 

C41 l-1982 

DI 784-1990 

D24 12- 1987 

SMACNA 
SMACNA-1988 

UL 
181- 1990 

Specification for General Requirements for Steel Sheet, 
Zinc-Coated (Galvanized) by the Hot-Dip 
Process ........................ ............................................ M-11 02. 1 

Test Method for Hot-Surface Performance of High
Temperature Thermal Insulation 
(Reapproved 1987) ...... .... ...................... .............. M-1102.1.2 

Specification for Rigid Poly (Vinyl Chloride) (PVC) 
Compounds and Chlorinated Poly (Yiny Chloride) 
(CPVC) Compounds .......... .. .................................. M-1102. 1 

Test Method for Determination of External Loading 
Characteristics of Plastic Pipe by Parallel-Plate 
Loading ................................................................... M-1 I 02. 1 

Installation Standards for Residential Heating and 
Air-Conditioning Systems ...... ............................. M- 11 02.2. 1 

Factory Macie Air Duels and Connectors ........ .... M- 1102. 1. I 

SECTION S-26.1304- HYDRONIC PIPING MATERIALS 
ASTM 
A53-1990 

A 106-1990 

A254-1991 

842-1989 

843-1991 

8 75- 1986 

888- 1989 

8251-1988 

81 35- 1991 

8302-1988 

D3309- 1989 

F876- 1990 
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Specification for Pipe. Steel, Black, 
and Hot-Dipped. Zinc-Coated Welded 
and Seamless ................................................ Table M-1304.1 

Specification for Seamless Carbon Steel 
Pipe for High Temperature Service .............. Table M-1304.1 

Specification for Copper-Brazed Steel 
Tubing .................................... ...................... Table M-1304. 1 

Specification for Seamless Copper Pipe, Standard 
Sizes .... ......................... ... .. ........................... Table M-1304.1 

Specification for Seamless Red Brass Pipe, Standard 
Sizes ........................... ............ .... .................. Table M-1304.1 

Specification for Seamless Copper 
Tube ................................. ............... .............. Table M-1304. 1 

Specification for Seamless Copper Water 
Tube ............................. ................................. Table M-1304.1 

Specifications for General Requiremems for Wrought 
Seamless Copper and Copper-Alloy 
Tube ..... .............................. ..... ....... .......... ..... Table M- 1304. 1 

Specification for Seamless Brass 
Tube ......................................... ....... .............. Table M-1304. 1 

Specification for Threadless Copper 
Pipe .............................................................. .Table M-1304. 1 

Specification for Polybutylene (PB) Plastic Hot- and 
Cold-Water Distribution Systems ................ Table M-1304. 1 

Specification for Crosslinked Polyethylene (PEX) 
Tubing ......... ............................................... .. Table M- 1304.1 



F877-1989 

ANSI 
221.48-1986 

ANSI 
22 1.44-1985 

221.49-1986 

ANSI 
221.11.1-1983 

22 1. I 1.2- I 992 

ANSI 
221.66-1985 

221.67-1985 

221.68-1985 

NFiPA 
54/ANSI 
2223.1-1988 

UL 
441 

641 

Standards 

Specification for Crosslinked Polyethylene (PEX) 
Tubing Plastic Hot- and Cold-Water Distribution 
Systems ............... ......................................... Table M-1304.1 

SECTION S-26.1401-VENTED ROOM HEATERS 

Gas-Fired Gravity and Fan Type Floor 
Furnaces ......... ..... ......... .. .............. ................ .......... M- 1401.1 

SECTION S-26.1402-VENTED WALL FURNACES 

Gas-Fired Gravity and Fan Type Direct Vent Wall 
Furnaces, with Addenda 22 l.44a- l 985 ................. M-1402.1 

Gas-Fired Gravity and Fan Type Vented Wall 
Furnaces ................................................................. M-1402.1 

SECTION S-26.1 403-VENTED ROOM HEATERS 

Vented Room Heaters, Volume I, with Addenda 
221. I l.2a-l 984 ....................... ................. .. ............ M-1403.1 
Gas Fired Room Heaters, Volume IT Unvented 
Room Heaters ... .... .......... .............................. .......... M-1403. I 

SECTION S-26.1602-VENT COMPONENTS 

Electrically Operated Automatic Vent Damper 
Devices for Use with Gas-Fired Appliances ....... M-1602.2.2 

Mechanically Actuated Automatic Vent Damper 
Devices for Use with Gas-Fired Appliances ....... M-1602.2.2 

Thermally Activated Automatic Vent Damper Devices 
for Use with Gas Fired Appliances .......... ...... ... .. M-1602.2.2 

SECTION S-26.1604-VENTS 

National Fuel Gas Code ...................................... M-1604.3. 1 
M-1604.3.2 

Gas Vents .............................................. .............. M- 1604.2.3 

Low-Temperature Venting Systems, 
Type L ....................... ................................... .... ... M-1604.2.4 
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NFiPA 
54/ANSI 
Z223. I- I 988 

ANSI/AGA 
LCI-91 

ASTM 
A53-l990 

Al06-1990 

B42-l989 

B43-1991 

B68-1986 

B75-1986 

B88-l989 

B280-1988 

B302-l988 

D2513-1990 

AGA 
7-9 

ANSI 
Z21.15- 1979 

SECTION S-26.1605-MASONRY AND 
FACTORY-BUil T CHIMNEYS 

National Fuel Gas Code ... ...................................... M-1605.4 

SECTION S-26.1704-GAS PIPING MATERIALS 

AGA Requirements for Interior Natural Gas Piping 
Systems Using Corrugated Stainless Steel 
Conduit ......................................... ........ ........ Table M-1704.1 

Specification for Pipe, Steel, Black, and Hot-Dipped, 
Zinc-Coated Welded and Seamless .............. Table M- 1704. 1 

Specification for Seamless Carbon Steel Pipe for High 
Temperature Service ................ ....... .. ........... Table M- 1704.1 

Specification for Seamless Copper Pipe, Standard 
Sizes .................. .. ...... ................................... Table M-1704.1 

Specificaton for Seamless Red Brass Pipe, Standard 
Sizes ............... ......... ............... ...................... Table M-1704.1 

Specification for Seamless Copper Tube, Bright 
Annealed ................. .... ................................. Table M- 1704.1 

Specification for Seamless Copper 
Tube .............................................................. Table M-1704.1 

Specification for Seamless Copper Water 
Tube ..... .......................................... ........... .... Table M-1704.1 

Specification for Seamless Copper Tube for Air 
Conditioning and Refrigertion Field 
Service ..... .. ......................... .............. .. ... .. ..... Table M-1704.1 

Specification for Threadless Copper 
Pipe .... ................ ........................ ... ................ Table M-1704.1 

Specifications for Thermoplastic Gas Pressure Pipe, 
Tubing and Fittings ..... .......... ...... ................. Table M-1704.1 

SECTION S-26.1705-GAS VALVES 

Requirements for Gas Convenience 
Outlets .................................................................... M-.1705.5 

Manually Operated Gas Valves with Addenda 
Z2l .15a- 198 I and Z2l.l5b-1984 ........................... M-1705. I 
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Standards 

SECTION S-26.1708-GAS PIPE SIZING 

N .C. State Bui lding Code, V olume TY-Gas ....................................... .. ...... M - 1708.2 

SECTION S-26.1710-LIQUIFIED PETROLEUM GAS SYSTEMS 

UL 
144- 1985 

ASTM 
A539- 1990 

ANSI 
221.1 - 1987 

ANSI 
221. 1- 1987 

Pressure-Regulating Valves for LP Gas ................. M - 17 10.1 

SECTION S-26.1802-OIL PIPING, FITTINGS, AND 
CONNECTIONS 

Speci fication for Electric-Resistance-Welded Coi led 
Steel Tubing for Gas and Fuel Oi l Lines ................ M - 1802. 1 

SECTION S-26.1901-RANGES AND OVENS 

Household Cooking Gas A ppliance~. with Addenda 
22 I . l a- 1982 and 2 2 1. l b- 1984 ............................... M - 1901.2 

SECTION S-26.1902-OPEN TOP BROILER UNITS 

Household Cooking Gas Appliances, with Addenda 
221.1 a- 1982 and 2 2 I . l b- 1984 .............. ................. M - 1902. I 

SECTION S-26.1903-0UTDOOR COOKING APPLIANCES 

ANSI 
221.54- 1987 Gas Hose Connectors for Portable Outdoor Gas-Fired 

A ppliances, w ith Addenda 22 I .54a- I 983 and 
22 I .54b- l 985 ............................................................ M - 1903 
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221.58- 1987 

ANSI 
221.5.1 - 1982 

Outdoor Cooking Gas Appl iances. with Addenda 
2-2 I .58a- I 982 and 22 I .58b- I 985 .......................... .. M- 1903 

SECTION S-26.1904 - CLOTHES DRYERS 

Gas Clothes Dryers, Volume I, Type I ...... ........... . M-1904.1 

SECTION S-26.1906- VENTED DECORATIVE APPLIANCES 

ANSI 
22 1.50-1986 Vented Decorative Gas Appliances ........................ M-1906.1 

SECTION S-26.1911 - COMPRESSED NATURAL GAS 
RESIDENTIAL FUELING FACILITIES 

NFiPA 
52-1988 Standard for Compressed Natural Gas (CNG) 

Vehicular Fuel Systems .......... .. .................. .... .... ... .... M- 19 11 

SECTION S-26.2001- PLUMGING STANDARDS- GENERAL 
(As Listed in Table P-2001 .1) 

ANSI 
A I 12. 1.2- 1942 

B 16.1 2- 1983 

B 16.22- 1989 

816.26-1988 

22 1. 10. 1-1987 

221.10.3-1987 

221. I 2- 1981 

22 1.1 3-1987 

221.22-1986 

221 .24-1987 

Z21.4 I - I 989 

221.45- 1985 

2124.1-1987 
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Air Gaps in Plumbing Systems 

Cast Iron Threaded Drainage Fittings 

Wrought Copper and Copper-Alloy Solder Joint 
Pressure Fittings 

Cast Copper-Alloy Fittings for Flared Copper Tubes 

Storage Water Heaters with Input Ratings of 75.000 
Btu per Hour or Less, Gas Water Heaters, Volume I 
with Addenda 22 1. I 0.1 a-1988 

Gas Water Heate rs, Volume Ill , Circulating and 
Storage. with Input Ratings above 75,000 Btu per Hour, 
with Addenda Z2 I. I 0.3a-l 988 Table P 

Draft Hood, with Addenda Z2 I. I 2a-l 983 

Gas-Fired Low-Pressure Steam and Hot Water Boi lers 

Relief Valves and Automatic Gas Shutoff Devices for 
Hot Water Supply Systems 

Metal Connectors for Gas Appliances 

Quick-Disconnect Devices for Use with Gas Fuel 

Flexible Connectors of Other Than All-Metal 
Construction for Gas Appliances with 
Addenda 22 I .45a- I 987 

Plastic Bathtub Units 



Zl24.2-1987 

Z 124.3-1986 

Z 124.4- 1986 

Z 124.6- 1990 

ANSJ/NSF 
14- I 990 

ASME 
All2. 18. IM 
- 1989 

BI 6. 18- I 984 

81 6.23- 1984 

ASME/ANSI 
Al 12. 19. IM 
- 1987 

Al I2.19.2M 
-1990 

Al 12.19.3M 
-1987 

Al l 2.I9.4M 
-1984 

Al 12. 19.5 
- 1979 

Al 12.19.6 

Al l2.19.7M 
-1987 

A l 12. I9.8M 
-1987 

Al 12.2 1.IM 
1980 

B 16.3- 1985 

B 16.4- 1985 

BI 6. 15- 1985 

816.29-1986 

ASSE/ANSI 
I 001 - 1988 

I 002- 1979( 1986) 

1003- 198 I 

1006- 1986 

Standards 

Plastic Shower Receptors and Shower Stalls 

Plastic Lavatories 

Plastic Water Closet Bowls and Tanks 

Plastic Sinks 

Plastic Piping Components and Related 
Materials 

Plumbing Fixmre Fillings 

Cast Copper A lloy Solder Joist Pressure Fillings 

Cast Copper Alloy Solder-Joint Drainage Fittings 

Enameled Cast Iron Plumbing Fixtures 

Vitreous China Plumbing Fixtures 

Stainless Steel Plumbing Fixtures (Designed for 
Residential Use) 

Porcelain Enameled Formed Steel Plumbing Fixtures 

Trim for Water Closet Bowls, Tanks and Urinals 

Hydraulic Performance for Water Closets and Urinals 

Whirlpool Bathlllb Appliances 

Suction Fittings for Use in Swimming Pools, Wading 
Pools, Spas, Hot Tubs and Whirlpool Bathtub Appliances 

Floor Drains 

Malleable I ron Threaded Fittings, Classes 150 and 300 

Cast Iron Threaded Fittings, Classes 125 and 250 

Cast Bronze Threaded Fittings. Classes 125 and 250 

Wrought Copper and Wrought Copper-Alloy Solder 
Joint Drainage Fittings, DWV 

Pipe A pplied Vacuum Breakers 

Water Closet Flush Tank Ball Cocks 

Water Pressure Reducing Valves for Domestic 
Water Supply Systems 

Household Dishwashing Machines 
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I 007-1973( 1986) 

I 008-1973( 1986) 

I O I 0-1982 

10 11 - 1982 

1014-1979 

IO 16- 1979 

IO 19- 1978 

1023-1979 

1025-1978 

1037-1986 

ASTM 
A53-1988a 

A74- l987 

A 126-1984 

Al97-1987 

A377- 1984 

A525- 1987 

B32-1989 

B42-l989 

B43- 1988 

B75-l986 

B88-1988a 

Bl 35-l 986a 

B 152- 1988 

8306-1988 

8447-1989 

C l4-l988 

C425-1988 

298 

Home Laundry Equipment 

Household Disposers 

Water Hammer Arres1ors 

Hose Connection Vacuum Breakers 

Handhcld Showers 

Individual Shower Control Valves, Anti-Scald 

Wall Hydrants, Freezeless. Automatic Drainage, 
Anti-Backflow Types 

Plumbing Requirements for Hot Water Dispensers, 
Household Storage Type, Electrical 

Diveners for Plumbing Faucets with Hose Spray, 
Anti-Siphon Type, Residential Appl ication 

Pressurized Flushing Devices for Plumbing Fixtures 

Specifica1ion for Pipe, Steel. Black and 
Hot-Dipped, Z inc-Coaled Welded and Seamless 

Specification for Cast Iron Soil Pipe and Fittings 

Specificalion for Gray Iron Castings for Valves, 
Flanges and Pipe Finings 

Specification for Cupola Malleable Iron 

Specification for Ductile Iron Pressure Pipe 

Specification for General Requirements for Steel Sheet, 
Zinc-Coated (Galvanized) by the Hot-Dip Process 

Speci fication for Solder M etal 

Specifica1ion for Seamless Copper Pipe, Standard Size 

Specification for Seamless Red Brass Pipe, Standard 
Sizes 

Specification for Seamless Copper Tube 

Specification for Seamless Copper Water Tube 

Specification for Seamless Brass Tube 

Speci fica1ion for Copper Sheet, Strip, Plaie and 
Rolled Bar 

Specification for Copper Drainage Tube 

Welded Copper Wa1er Tube (WK. WL, WM) 

Specification for Concrete Sewer, Storm 
Drain, and Culvert Pipe 

Specification for Compression Joints for Vitrified 
Clay Pipe and Fittings 



C564- 1988 

C700-1988 

01527- 1989 

01 785-1989 

01 86 1-1988 

D2 104- 1989 

02235-1988 

0 2239- 1989 

02241- 1989 

D2282-1989 

O232 I - l 983a 

D2447-1988 

02466-1989 

0 2467- 1989 

02468-1989 

02564-1988 

0 2609- 1989 

D2661-1987a 

0 2662-1989 

O2665- I 989a 

Standards 

Specification for Rubber Gaskets for Cast 
Iron Soil Pipe and Fittings (Reapproved 1982) 

Specification for Vitrified Clay Pipe, Extra 
Strength, Standard Strength and Perforated 

Specification for Acrylonitrile-Butadiene
Styrene (ABS) Plastic Pipe. Schedule 40 and 80 
(Reapproved 1982) 

Specification for Poly (Vinyl Chloride) (PVC) 
Plastic Pipe, Schedules 40, 80 and 120 

Specification for Homogeneous Bituminized 
Fiber Drain and Sewer Pipe (Reapproved 198 1) 

Specification for Polyethylene (PE) Plastic 
Pipe, Schedule 40 

Specification for Solvent Cement 
Acrylanitrile-Butadiene-Styrene (ABS) 
Plastic Pipe and Fittings 

Specification for Polyethylene (PE) Plastic 
Pipe (SIDR-PR) Based on Controlled 
Inside Diameter 

Specification for Poly (Vinyl Chloride) (PVC) 
Pressure-Rated Pipe (SOR-Series) 

Specification for Acrylonitrile-Butadiene
Styrene (ABS) Plastic Pipe (SOR-PR) 

Recommended Practice for Underground 
Insta llation of Flexible Thermoplastic Sewer Pipe 

Specification for Polyethylene (PE) Plastic Pipe, 
Schedules 40 and 80 Based on Outside 
Diameter 

Specification for Poly (Vinyl Chloride) (PVC) 
Plastic Pipe Fillings, Schedule 40 

Specification for Socket-Type Poly (Viny l Chloride) 
(PVC) Plastic Pipe Fillings, Schedule 80 

Specification for Acrylonitrile-Butadiene-
Styrene (ABS) Plastic Pipe Fittings, 
Schedule40 

Specification for Solvent Cements for Poly 
(Vinyl Chloride) (PVC) Plastic Pipe and Fittings 

Specification for Plastic Insert Fittings for 
Polyethylene (PE) Plastic Pipe 

Specification for Acrylonitrilc-Butadiene
Styrene (ABS) Plastic Drain, Waste, and Vent 
Pipe and Fittings 

Specification for Polybutylene (PB) Plastic 
Pipe (SOR -PR) 

Specification for Poly (Vinyl Chloride) (PVC) 
Plastic Drain, Waste, and Vent Pipe and 
Fittings 
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D2666- 1989 

D2672- 1989 

D2737- 1989 

D275 I- I 983a 

D2846- 1989 

D3000-1989 

D3034- 1989 

D31 22- 1980 

D32 12-1989 

D3261 - I 988a 

D3309- I 989a 

F402- l988 

F409- l988 

F438- l989a 

F439- l989 

F441- 1989 

300 

Specification for Polybutylene (PB) 
Plastic Tubing 

Specification for Bell-End Poly (Vinyl 
Chloride) (PVC) Pipe 

Specification for Polyethylene (PE) 
Plastic Tubing 

Specifications for Acrylonitr ile-Butadiene
Styrene (A BS) Sewer Pipe and Fittings 

Specification for Chlorinated Poly (Vinyl 
Chloride) (CP VC) Plastic Hot- and Cold
Water Distribu tion Systems 

Standard Specification for Polybutylcne (PB) 
Plastic Pipe (SOR-PR) Based on Outside Diameter 

Specification for Type PSM Poly (Vinyl 
Chloride) (PVC) Sewer Pipe and Fittings 

Specification for Solvent Cement for Systems 
Rubber (SR) Plastic Pipe and Fillings 
(Reapproved 1985) 

Specification for Joints for Drain and Sewer 
Plastic Pipes Using Flexible Elastome ric Seals 

Spec ification for Butt Heat Fusion Polyethylene 
(PE) Plastic Finings for Polyethylene (PE) 
Plastic Pipe and Tubing 

Specification for Polybutylene (PB) Plastic 
Hot-Water Distribution Systems 

Standard Practice for Safe Handling of Solvent 
Cements, Primers and Cleaners Used for Joining 
Thermoplastic Pipe and Fittings 

Specification for Thermoplastic Accessible 
and Replaceable Plastic Tube and Tubular 
Fittings 

Specification for Socket-Type Chlorinated Poly 
(Vinyl Chloride) (CPVC) Plastic Pipe Fittings, 
Schedule 40 

Specification for Socket-Type Chlorinated Poly 
(Vinyl Chloride) (CPVC) Plastic Fittings, 
Schedule 80 

Specification for Chlorinated Poly (Vinyl 
Chloride) (CPVC) Plastic Pipe, Schedules 
40 and 80 



F442- 1989 

F493- 1988 

F628- 1988 

F442-1989 

F493-1988 

F628- 1988 

F656- 1988 

F845- 1988 

F89 1- 1988a 

CISPI 
HS74- 1986 

HSN-1985 

301- 1985 

CSA 
B602M-1990 

FS 
QQ-L-20 I f-2 
- 1965 ( 1970) 

UL 
174- 1983 

Standards 

Specification for Chlorinated Po ly (Vinyl 
Chloride) (CPVC) Plastic Pipe 
(SDR-PR) 

Standard Speci fi cation for Solvent Cements 
for Chlorinated Poly (Vinyl) (CPVC) Plastic 
Pipe and Fillings 

Specification for Acrylonitrile-Butadiene
Styrene (ABS) Schedule 40 Plastic Drain. 
Waste, and Vent Pipe With a Cellular Core 
Speci fication for Chlorinated Po ly (Vinyl 
Chloride) (CPVC) Plastic Pipe 
(SDR-PR) 

Standard Specifi cation for Solvent Cements 
for Chlorinated Poly (Vinyl) (CPVC) Plastic 
Pipe and Fillings 

Specification for Acrylonitri le-Butadiene
Styrene (ABS) Schedule 40 Plastic Drain, 
Waste, and Vent Pipe With a Ce llular Core 

Standard Specification for Primers for Use inSolvent 
Cement Joints of Poly (Vinyl Chloride) (PVC) Plastic Pipe 
and Fittings 

Speci fication for Plastic Insert Fittings for 
Polybutylene (PB) Tubing 

Specification for Coextnided Poly (Vinyl 
Chloride) (PVC) Plastic Pipe with a Cellular Core 

Specification for Cast Iron Soil Pipe and Fillings 
for Hub a nd Spigot Systems for Drain Waste or 
Vent. Sewer, Rainwater or Storm Drain Systems 

Specification for Neoprene Rubber Gaskets for 
Hub and Spigot Cast Iron Soil Pipe 
and Fillings 

Specifications for Cast Iron Soil Pipe and Fillings 
for Hubless CaM Iron Sanitary System 

Mechanical Couplings for Drain, Waste 
and Vent Pipe and Sewer Pipe 

Sheet Lead 

Household Electric Storage Tank Water 
Heaters (Revised. March 1988) 
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441-1986 

726-1975 

732-1988 

ASSE 
105 1- 1990 

Gas Vents 

Oi l-Fired Boiler Assemblies 
(Revi,ed, March 1989) 

Oil-Fired Storage Tank Waler Heaters 

SECTION S-26.2207- VENT SYSTEMS 

Air Adrnillance Valves For Plumbing DWV Systems-
Fixture and Branch Devices ................................... P-2207.6, 

P-2207.6.6 

SECTION S-26.2309-SHOWER CONTROL VALVES 

ASSE 
1016- 1979 Individual Shower Control Valves. 

A nti-Scald ................................................................ P-2309.4 

SECTION S-26.2310-SHOWER RECEPTOR LINER 
MATERIALS 

ASTM 
D4068- I 986a 

ASSE 
1016- 1979 

ASTM 
D3309- i 988a 

NFiPA 
70-1993 

302 

Specification for Chlorinated Polyethylene 
(CPE) Sheeting for Concealed Water 
Containment Membrane .......................................... P-23 10.2 

SECTION S-26.231 4-BATHTUBS 

Individual Shower Control Valves. 
Anti-scald ................................................................. P-23 14.2 

SECTION S-26.2407-UNDERGROUND JOINTS 

Specification for Polyethylene (PB) Plastic 
Hot-Water Distribution Systems ................................ P-2407 

PART VI-ELECTRICAL CODE 

North Carolina State Bui lding Code. 
Volume IV-Electrical ................................................. Part V I 

1994 Revisions 



Standards 

SECTION S-26.2501 -GENERAL REQUIREMENTS 

ACCA 
Maneul J 

ASHRAE 
Handbook-I993 

Load Calculation for Residential Wimer and ....................... . 
Summer Air Conditioning ....................................... E-250I.7 

Fundamentals ........................................................... E-250I.7 
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CHAPTER 27 
COASTAL AND FLOOD PLAIN 
CONSTRUCTION STANDARDS 

C-2701-PURPOSE, APPLICATION, AND SCOPE 
The requirements set forth in this section shall apply to all construction 

located within areas identified by governmental agency (state and federal) 
as coastal high hazard areas, ocean hazard areas, the regulatory flood plain 
areas, and all areas designated as 110 MPH wind zone. See Table No. R-
201.2 and Appendix A. 

C-2702-DEFINITIONS 
MSL: Mean sea level as defined by National Geodetic Vertical Datum. 

Base Floor Elevation: The peak water elevation in relation to MSL 
expected to be reached during a design flood which is established by the 
Building Code Council as a flood having a one percent chance of being 
equalled or exceeded in any given year. 

Coastal High Hazard Area: An area subject to coastal flooding and high 
velocity waters including storm wave wash, as shown by Federal 
Emergency Management Agency Maps and subject to the approval of the 
Building Code Council. 

Ocean Hazard Area: An area, as identified by the North Carolina 
Coastal Resources Commission, and subject to approval by the Building 
Code Council, near the shoreline of the Atlantic Ocean which has been 
identified as subject to at least one of the following hazards: (A) Historical 
or predicted future trends of long term erosion, (B) erosion expected to 
occur during a coastal storm reaching the base flood elevation, or (C) 
shoreline fluctuations due to tidal inlets. 

Flood Plain: Land below base flood elevation, which of record has in the 
past been flooded by storm water-surface runoffs, or tidal influx: and-as 
defined by the Corps of Engineers' maps, the Federal Emergency 
Management Agency maps or as approved by Building Code Council. 

Lowest Floor: The lowest floor of the lowest enclosed area (including 
basement). An unfinished or flood resistant enclosure, usable solely for 
parking of vehicles, building access or storage in an area other than a 
basement area is not considered a building's lowest floor; provided 

1. That the walls are substantially impermeable to the passage of water 
and the structural components have the capability of resis ting 
hydrostatic and hydrodynamic loads and effects of bouyancy or, 

2. Construction shal be designed to automatically equalize hydrostatic 
flood forces on exterior walls by allowing the entry and exit of flood 
waters. 

Regulatory Flood Plain: (Same as flood plain defined above) 
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C-2703.0-PILING STANDARDS 

C-2703.1 All one and two family dwellings in areas identified as coastal 
high hazard areas or ocean hazard areas shall be constructed on a pile 
foundation of wood or concrete. 

C-2703.2 Concrete Piles: Concrete piles may be used if made and 
installed in accordance with North Carolina State Building Code, Volume 
I-General Construction, Chapter 13. 

C-2703.3 Size of wood piles: Round timber piles shall not be less than 8 
inches in diameter at building level and have a minimum tip diameter of 6 
inches. Square timber piles shall not be less than 8 inches square, nominal. 
Piles supporting uncovered stairs, uncovered walkways and uncovered 
decks shall be 6 inches x 6 inches minimum, or if round, have a minimum 
tip dian1eter of 6 inches x 6 inches minimum, or if round, have a minimum 
tip diameter of 6 inches. Piles supporting uncovered stairs, uncovered 
walkways and uncovered decks less than five (5) feet above grade may be 4 
inches x 4 inches minimum. 

C-2703.4 Required depth of piles: Pile tip shall extend to a depth of not 
less than 8 feet below the natural grade or finished grade of the lot 
whichever is lower. All pil ings within the Ocean Hazard Area shall have a 
tip penetration of at least 5.0 feet below mean sea level or 16 feet below 
average original grade whichever is least. Structures within Ocean Hazard 
Areas which are placed upon the site behind a line 60 times the annual 
erosion rate away from the most seaward line of stable natural vegetation 
area exempt from this additional tip penetration requirement. 

C-2703.S Spacing of wood piles: The maximum center-to-center spacing 
of wood piles shall not be more than 8 feet on center under load bearing 
sills, beams, or girders. However, for dwellings having more than two 
stories above piles or where the piling spacing exceeds 8 feet on center, the 
pile foundation shall be designed by a Professional Engineer or Architect. 
Pile spacing in the non-load bearing direction may be 12 feet. 

C-2703.6 Tieing and bracing of wood piles: If sills, beams, or girders are 
attached to the piling, a minimum of two-5/8 inch galvanized steel bolts per 
beam member shall be through bolted at each piling connection. Piling 
shall not be notched so that the cross-section is reduced below 50%. Sills, 
beams, or girders may be attached using 3/16 inch x 4 inch x 18 inch hot 
dip galvanized straps, 1 each side, bolted with two 1/2 inch galvanized 
through bolts. (See Figure C-2706.3a). Bracing of pile foundations is 
required where the clear height from ground to si ll, beam, or girder exceeds 
10 feet or the dwelling is more than one story above piles. A line of X 
bracing is defined as a row of piles with X bracing provided in at least 2 
bays. A line of X bracing shall be provided at all exterior pile lines. Where 
the perimeter lines of X bracing exceed 40 feet, an additional line of X 
bracing shall be provided near the center of the building. (See Figure 
C-2703.6b). X bracing shall be with 2x lO's through bolted with two-3/4 
inch bolts each end. The building inspector may accept alternate bracing 
designs if they bear the seal of a Professional Engineer or Architect. 
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Coastal and Flood Plain Construction Standards 

FIGURE C-2703.6a 

1" MIN, 

2 1/2" MIN. 

2" MIN. 

3 1/2" MIN. 

1" MIN. 

GIRDER 

GALVANIZED STRAP. 
EACH SIDE, 3/16" x 
X" 

1/2" GALVANIZED BOLTS 
REQUIRED 

PILING 

FIGURE C-2703.6b 
Pile Plan 

Pile plan NOTE: Provide 

. . . . --•-© 
I I I I I 

--+--,--+--+-
( I I I I 

NOTE: Provide lines of X bracing 
lines of X along lines A, B, 
bracing along G, H and either 
lines A, B, C, D. along line E or F. 

--i---t--+--t-
1 I I I I 
•---+---♦---+---♦-® 
I I I I I 

m1m~ 
OR OR 

~ R1 Im I 
OR OR 

mm11 --~--------~-----® 
iX>I I I I I I I [ : --t--+---~--~--+-
iX>I I I I I I I 

A,B,E,F OR 

llrxJ><J 
.. --t--1---+--1---+-
aol I I I I I I 

--~--+---+--•----+-® 
I I I I I 

C AND D 

ELEV A TIONS (SHOWING POSSIBLE ARRANEMENT 

OF X BRACING IN LINE) (G AND H SIMILAR). 
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C-2703.7 The minimum net relention of preservatives shall be in 
accordance with Section R-308. 

C-2703.8 Piling may be placed by auger, jetting, or drop hammer. Piling 
shall receive a final set by drop hammer or olher approved methods, 
acceplable to the Building Inspector to insure compaction of material at end 
bearing. 

C-2704 ELEVATION STANDARDS 
• C-2704.1 The lowest structural member excluding pilings and bracing 
: supporting the lowesl habitable floor in Lhe coastal high hazard area and 
• ocean hazard area, shall be elevated above the base flood elevation. 

C-2704.2 The elevation of the first habitable floor of all structures in the 
Regulatory Flood Plain except in the coaslal high hazard and ocean hazard 
areas shall be above the base flood elevation. 

Exception: This requirement does not apply to the addition, renovation 
or reconstruction to any building which was constructed prior to the 
initial Flood Insurance Study for that area if the addition, renovation or 
reconstruction does not exceed 50% of the present market value of the 
su·ucture. 

• C-2704.3 Where walls are constructed below base flood elevation in 
• Coaslal High Hazard Area and Ocean Hazard Area, they shal l be • • constructed in a manner to eliminate wave forces on the pilings . 
• 

C-2705 CONSTRUCTION MATERIALS AND 
METHODS STANDARDS 

C-2705.1 The requirements of Section C-2705.2 through C-2705.9 are 
applicable in the Coastal High Hazard Area, the Ocean Hazard Area, and 
all areas defined as llO MPH wind zone. 

: C-2705.2 Every rafter or roof truss shall be anchored to the bearing wall 
• plate as required by Section R-702.10. At the ridges, rafters shall have a 
: minimum lx6 or 2x4 collar or wind beam. Every third rafter not to exceed 
: 4 feet on centers shaJI be anchored vertically with minimum lx6 or 2x4 
: from its midpoint to ceiling joists below . 
• • C-2705.3 Wood Frame Wall Construction: Maximum stud spacing 
: shall be I 6 inches o.c. for 2x4's and 24 inches for 2x6's. See Section R-402 
: for wall construction requirements. Vertical tie of wall may be in 
: accordance with Section R-402 or this Section. If this Section is used, the 
: plywood sheeting connection to the top plate and the sill, girder or beam 
: shall be capable of resisting the forces in Table R-702. IO. Continuous 
• 15/32 inch plywood or structural use panel sheathing shall fully overlap the 
: top wall plate and continue down so that it overlaps the sill, beam, or girder 
: at least 6 inches . 
• • • • • . 
• 

Exception: For a wall stud spacing of 16 inches oc or less, 7/16 inch 
nonveneer structural-use panel sheathing is permissible in lieu of 15/32 
inch plywood . 
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On buildings with gabled end construction, plywood shall extend to the top : 
chord of roof trusses or top of rafter at roof line. Note especially the nailing : 
requirements found in Table No. R-503.6. The minimum height of the top : 
and bonom panel shall be 4 feet. The long side of plywood or structural use • 
panels shall be installed in the vertical direction only. This requirement 
applies to full and partial panels. 

Exception: If the vertical tie of a wall is done in accordance with Section 
R-402 or 3/8 inch steel rods as described below, the long side of the 
pl ywood or s tructural-use pane ls may be or iented ve rtically or 
horizontally. 

In lieu of the plywood or structural-use panel system, 3/8 inch hot dip 
galvanized steel rods which provide a continuous tie from top wall plate 
down through the sill, beam, or girder may be installed in all exterior • 
walls-one no more than 2 feet from each comer and no more than 8 feet on : 
center. Washer with a minimum dimension of 3 inches shall be used at each : 
end of these 3/8 inch round rods. 

C-2705.4 Equal or better methods of tiei'ng structures together and to 
foundations designed for a specific building by a Professional Engineer or 
Architect shall be accepted by the Building Inspector. 

C-2705.5 In the Coastal High Hazard Area and the Ocean Hazard Area, all 
metal connectors and fas teners outside of conditioned spaces shall be hot 
dip galvanized steel after fabrication and meet ASTM Al53. Exposed 
metal connectors, such as tie-down straps on porches, decks, and areas 
under the structure shall be a minimum of 3/16 inch thick, and shall be hot 
dip galvanized after fabrication and meet A.STM A l23 or ASTM A153. 
Metal connectors of approved equivalent corrosion resistant material may 
be accepted. See Table C-2705.5. 

C-2705.6 

1. For masonry buildings, the roof structure, including rafters and joists • 
• shall be securely anchored to the footing by 3/8 inch steel rod not more • 

than 3'-6" apart, one of which shall be no more than 2 feet from each : 
corner. All mortar used for masonry walls shall be type M or S. • 

2. For masonry or wood frame buildings, all sills, beams or girders into 
which smaller joists are framed, which bear on masonry foundation walls 
or piers shall be anchored to the footing with 5/8 inch steel roods embedded 
at least 6 inches therein. Rods shall have a 10 inch hook. 

3. Where wood partitions and masonry walls join, the stud abutting the 
masonry shall be double and bolted to the masonry with three 1/2 inch 
galvanized bolts. 

4. Steel and wooden columns and posts, including porch columns shall 
be anchored with metal ties and bolts to their foundations and to the 
members which they support. 
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Table C-2705.51 
CORROSION RESISTANCE 

(Applies Only to Structures Located in Coastal 
High Hazard Areas and Ocean Hazard Areas) 

E,mosure Level 
OPEN VENTED/ENCLOSED CONDTTONED 

(exteriors, porches, (attic, floor trusses, (hea ted/cooled living 
underhouse enclosed crawl spaces areas) 

and stud ca vity) 

Nails, staples, screws Hot Dio l(a!vanized Hot dio Qalvanized -
Nuts, bolts, washers, tie Hot Dip galvanized Hot Dip galvanized -
rods 

Steel connection plates Hot Dip galvanized Hot Dip galvanized -
& straps (3/16" after fabrication 
minimum thickness) 

Sheet metal connectors, Stainless Steel or Hot Hot dip galvaniud after Hot dip galvani.zed 
wind anchors, joists Dipped galvanized plate fabrication 
hangers, steel joists and after fabrication 
beams 

Truss plates Stainless Steel or Hot Hot dip galvaniud after Standard galvaniud 
Dipped galvanized fabrication or stainless 
after fabrication steel within 6'-0" of a 

gable louver or soffit 
vent. Otherwise in 
accordance with TIP-78 
of the Truss Plate 
Institute 

I Apphes only to structures located m Coastal Htgh Hazard area and Ocean Hazard Area. 

C-2705.7 Roof Coverings 
1. Attaching devices shall be hot dip galvanized after fabrication or be of 

other suitable corrosion resistant material. 
2. ALI butts or tabs on roof shingles shall be securely spotted or tabbed 

with a plastic fibrous, asphaltic cement, or anchored by clips or locks. The 
use of seal-o-matic roofing may be used as the equivalent of this 
requirement. 

3. Where two or more layers of roll or built-up roofing are applied, the 
deck shall be thoroughly mopped before the anchor sheet is nailed to the 
sheathing with sheet metal caps and nails not over 12 inches on center in 
each direction and 6 inches along edges and laps. Each additional sheet 
above the anchor sheet shall be thoroughly mopped and finished with 
corrosion resistant capping around edges of roof. 

4. All roof covering shall be Class A or Class B Covering, or Class C 
asphalt covering. 
C-2705.8 Insulation: Insulation installed in floors in buildings elevated 
on pilings shall be held in place with plywood with exterior glue or other 
material approved by the building inspector. 
C-2705.9 Detached accessory structures and out buildings shall be bolted 
to their foundation or otherwise constructed so as to prevent overturning 
during high winds. 

DELETE PAGES 304.5 & 304.6 
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2x6 WOODEN 
WIND ANCHOR 

Coastal and Flood Plain Construction Standards 

8x8 SQUARE 
WOOD PILE 

SPACED BEAM TIE DETAILS 

SOLID BEAM TI£ DETAIL 

FLOOR JOISTS 

FLOOR BEAMS 

lYPICAL CONNECTIONS ON ll'flERIOR COLUMN LINES 
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JOIST 

SOLID BLOCKING ON ALL 
SHEATHING EDGES. 

'TYPICAL 2 STORY WALL SECTION 
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CHAPTER 28 

PIERS, BULKHEADS AND 

WATERWAY STRUCTURES 

B-2801 GENERAL 
The provisions of this Chapter are printed as Chapter 33 in the North Carolina 
State Building Code, Volume I-General Construction. 
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Appendix A 

This appendix contains maps showing wind data, weathering probability, 
termite infestation, weathering decay, and winter temperature isolines. 
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Appendix A 

BASIC DESIGN WIND VELOCITIES 1 

Counties not I isted .... .. ................ 70 Jones ......................................... 100 
A lamance .................. ... .. .... ......... 80 Lee ........................... .. ................. 80 
Anson .. ....................................... 80 Lenior ...... .. ................................. 90 
Beaufort ..... .... ..... .... .. ................ I 00 Macon .... .. .. ................................. 80 
Bertie .......................................... 90 Manin ......................................... 90 
Bladen .................................... .. .. . 90 Mecklenburg ............................... 80 
Brunswick ................................ . I 00 Montgomery ............................... 80 
Cabarrus ................................... .. 80 Moore ......................................... 80 
Camden ............... ........... .. ........ . 100 Nash .................................. .. ...... .. 80 
Carteret ........ ............................. I 00 New Hanover ............................ 100 
Chatham ..................................... 80 Northampton ............................... 80 
Cherokee ....... .. ..... ..................... .. 80 Onslow ..................... .. .............. 100 
Chowan ......... .. .. ........................ 100 Orange ................ .. .. .................... 80 
Clay ................ .. .. ........................ 80 Pamlico ...... .. ............................. 100 
Columbus .......................... ......... 90 Pasquotank ............................... I 00 
Craven ............ .. ........... .. .. .. ....... 100 Pender ....................................... 100 
Cumberland ................................ 80 Perqu imans ............................... 100 
Currituck ............ ....................... I 00 Pill .............................................. 90 
Dare .......................................... 100 Randolph .............. ............. ......... 80 
Duplin ....... .... .............................. 90 Richmond ................................... 80 
Durham ............ ... ........................ 80 Robeson ...................................... 80 
Edgcombe ................................... 80 Sampson ................................... .. 90 
Franklin .... .. ...................... .. ........ 80 Scotland ...................................... 80 
Gates ........................................... 90 Stanley .. ............................. ......... 80 
Granville ..................................... 80 Transylvania ............................... 80 
Greene ....... .. ................ ......... .. .... 90 Tyrrel I ....................................... I 00 
Hal ifax ..................................... .. . 80 Union .......................................... 80 
Hamel! ....... .. ............................... 80 Vance ......... ................................. 80 
Hertford ............ .. ........................ 90 Wake .......................... ................. 80 
Hoke ...................................... .. ... 80 Warren ........................................ 80 
Hyde ......................................... 100 Washington ............................... I 00 
Jackson ....................................... 80 Wayne ......................................... 90 
Johnston ...................................... 80 Wilson ....................... ......... .. ...... 80 

I . The bas ic design wind velocity for the Outer Banks and parts of Carteret, Onslow. 
Pender, New Hanover, and Brunswick Counties on the seaward side of the 
lntracoastal Waterway shall be I 10 mph. 
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BASIC DESIGN WIND VELOCITIES FOR MOUNTAIN REGIONS 

Controlling Elevation in Feet 
(1 }, (2), (3), (4), (5) 

2.700 or lower 
2.700 to 3.000 feet 
3,000 to 3.500 feet 
3.500 to 4.500 feet 

4.500 and above 

Design Wind 
(MPH} 

70 
80 
90 
100 
110 

I. Wind velocities are to apply to all mountain tops. crests. knob, or peak, as named on the 
USGS Quadr.angle maps. 

2. Effect of the 110 mph wind is to extend downward from cre,t for 200 ft. or to controlling ele
vation for a I 00 mph wind. whichever is the lesser. 

3. Effect of the I 00 mph wind is to extend downward from cre,t for I 00 feet or to the controlling 
elevation for a 90 mph wind. whichever is lesser. 
4. Effect of the 90 mph wind is to extend downward from crest for 70 feet or to the controll ing 
elevation for a 80 mph wind. whichever i~ the les\er. 

5. Effect of the 80 mph wind i, to extend downward from crest fur 50 feet or to the controlling 
elevation for the 70 mph wind. whichever is the lesser. 

/-, 
/ , 100 mph ,, ' 

90 mph 

80 mph 

,-, 70 mph 

Wind Velocity Diagram 

308 

b 
0 

b 
r--

b v-, 

I 

110 mph 

Cr..:ol'I di.:,.itum 
-----,,, , J.6(M) h:c.·l 

I 
I 

,, ' 
/ 100 mph 

I 
I 

I \ 

Exam pl,• 

\ 
\ 
\ 

\ 

Note # 2 ;\lodilication 
. ote J. -1. and 5 Similar 

-L~OO fc.·t'I 

90 mph 

HO mph 

\ 70 Oll)h 

\ 
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DEAD LOAD ASSUMPTIONS 

Finished noor. ........ ................................ ...................... 2.5 lbs. per sq. ft. 
Rough floor. ............. .............................. ...................... 2.5 lbs. per sq. ft. 
Roof sheathing ...... ..... ....................................... ........... 2.5 lbs. per sq. ft. 
Plaster and Lath ......................................................... I 0.0 lbs. per sq. n. 
1/2" Gypsum Dry Wall ................................................ 2.0 lbs. per sq. ft. 
Shinglcs ................ ...... ........ ............. ............................. 2.5 lbs. per sq. fl. 
Timber Trusses (24" o.c.) ............... ...... ....................... 3.0 lbs. per sq. ft. 
8" lnsulation ......................................................... ...... . .4.0 lbs. per sq. ft. 
I" Rigid lnsulation ........ ............................................... 1.0 lbs. per sq. n. 
Exterior Stud Wa lls 
2x4@ 16". 1/2" gypsum 
insulated. 3/8" siding ................................................ 11.0 lbs. per sq. ft. 
2x4 @ 16". 1/2" gypsum. 
insulated. with brick 
veneer. ..................................... .... ............................. .48.0 lbs. per sq. ft. 
Wood studs @ 16" o.c .. 1/2" 
gypsum on each side .................. ............................ ..... 8.0 lbs. per sq. ft. 

NOT E: When actual weights are not known, the assumptions listed shall be considered as mini
mum. 
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WEATHERING PROBABILITY MAP FOR CONCRETE 

Severe ~ 

Moderate c:::J 

Negligible I::.-;,,.] 

Notes: 
I. Alaska and Hawaii are classified a~ severe and negligible respcctil•c ly. 
2. Lines defining areas are approximate only. Local conditions may he more o r less ,cvcrc 
than indicated by the region classilication is where weather conditions result in signilicant 
snowfall combined with extended periods during which there is linle or no natural thawing 
causing deicing sails to he used exte nsive ly. 
3. Map is for informational purposes only. The moderate classification in Table R-201.2 
applies to the entire state of North Carolina. 
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ISOUNES OF THE 971/2% WINTER (DEC., JAN. AND FEB.) DESIGN TEMPERATURES (0 F.) 

0ac shauJd be caulioncd io use lhc fisun: 10 otiwn only a gcncnl Mica of lhc 
97~ winier daip ICmpCtlllllC for any specific siic. Such effects u valley 
draiaap. wim In.ab. leminconiou:s, elevation chanps, de .• rcsull i111Cmpcr• 
ICllft: Vlrillicmova sbon d15'111CCS of J 10 S"f. or more. This is especially IIUc in 
dle-.oldie Rocky Mounlaim where clcvaaionschanaeconsidctlbly ovcr vcry 
sbandbla,xa. 

ASHRAE lwdlooll ofFundamcnllls, 1985 
Airfon:cManuaJ 11-29, En1inccnn1 Wc&lhcr D&11. July I. 1978 
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Appendix B 

This appendix contains in the order listed below span tables for joists and 
rafters as well as tables containing design values for joists and rafters. 

SPANS FOR JOISTS AND RAFTERS 
Table No. 6-A ALLOWABLE SPANS FOR FLOOR JOISTS 
TAble No 6-B ALLOWABLE SPANS FOR FLOOR JOISTS 
Table No. 7-A ALLOWABLE SPANS FOR CEILING JOISTS 
Table No.7-B ALLOWABLE SPANS FOR CEILING JOISTS 
Table No. 7-C ALLOWABLE SPANS FOR CEILING JOISTS 
Table No. 7-D ALLOWABLE SPANS FOR CEILING JOISTS 
Table No. 7-E ALLOWABLE SPANS FOR LOW OR HIGH SLOPE RAFTERS 
Table No. 7-F ALLOWABLE SPANS FOR LOW OR HIGH SLOPE RAFTERS 
Table No. 7-G ALLOWABLE SPANS FOR LOW OR HIGH SLOPE RAFfERS 
Table No. 7-H ALLOWABLE SPANS FOR LOW OR HIGH SLOPE RAFTERS 
Table No. 7-1 ALLOWABLE SPANS FOR LOW OR HIGH SLOPE RAFTERS 
Table No. 7-J ALLOWABLE SPANS FOR LOW OR HIGH SLOPE RAFTERS 
Table No. 7-K ALLOWABLE SPANS FOR LOW SLOPE RAFTERS 
Table No. 7-L ALLOWABLE SPANS FOR LOW SLOPE RAFTERS 
Table No. 7-M ALLOWABLE SPANS FOR LOW SLOPE RAFfERS 

~ Table No. 7-N ALLOWABLE SPANS FOR HIGH SLOPE RAFTERS 
Table No. 7-0 ALLOWABLE SPANS FOR HIGH SLOPE RAFfERS 
Table No. 7-P ALLOWABLE SPANS FOR HIGH SLOPE RAFTERS 
Table No. 7-Q ALLOWABLE SPANS FOR HIGH SLOPE RAFTERS 
Table No. 7-R ALLOWABLE SPANS FOR HIGH SLOPE RAFfERS 
Table No. 7-S ALLOWABLE SPANS FOR HIGH SLOPE RAFfERS 

DESIGN VALUES FOR JOIST AND RAFTERS 

Table No. 6n A DESIGN VALUES FOR JOIST AND RAFTERS
VISUAL GRADING 

Table No. 6nB DESIGN VALUES FOR JOISTS AND RAFfERS
MACHINE STRESS RA TED 
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Table No. 6-A 
ALLOWABLE SPANS FOR FLOOR JOISTS 

40 Lbs. Per Sq. Ft. Live Load 
(All rooms e,ccept those used for sleeping areas and attic floors.I 

Strength - Live Load of 40 lbs. per sq. ft. plus dead load of 
to lbs. per sq. ft. determines the fiber stress value shown. 

DESIGN CRITERIA: 
Deflection - For 40 lbs. per sq. ft. hve load. 

Limited 10 span en ,nche5 divided by 360. 

JOIST 
Modulus of Elasticity, "E", in 1,000,000 psi 

SIZE SPACING 
IINI UNI u 0.5 0.6 0.7 0.8 0.9 1.0 1.1 

6-9 7.3 79 82 8-6 810 9-2 96 
120 450 520 590 660 720 780 830 890 

6-6 7-0 7-5 79 8-2 86 8-9 91 
13.7 470 550 620 690 750 810 870 930 

62 67 70 75 7.9 80 8-4 87 
2•6 16.0 500 580 650 720 790 860 920 980 

59 6-3 67 7-0 73 7 7 7 10 8 I 
19.2 530 610 690 770 840 910 970 1040 

5-4 5-9 6-2 66 6-9 70 7.3 76 
24.0 570 660 750 830 900 980 1050 11,0 

1.2 

99 
940 
94 
980 

8 10 
1040 

84 
1100 

79 
. 1190 -- ~ 

62 65 67 6 10 • 7 0 
32.0 1010 1090 1150 1230 1300 

8-11 9.7 1().2 109 11 3 11 8 12 I 12 6 12 10 
12.0 450 520 590 660 720 780 830 890 940 

86 9-2 99 103 10-9 II 2 11 7 11 11 12 3 
13 7 470 550 620 690 750 810 870 930 980 

81 8-9 93 99 102 I(). 7 11 0 11 4 II 8 
2•8 16.0 500 580 650 720 790 850 920 980 1040 

77 82 89 92 9 7 1().0 104 1().8 II 0 
192 530 610 690 770 840 910 970 1040 1100 

7 1 77 8 I 86 8 11 93 9 7 9 11 102 
240 570 660 750 830 900 980 1050 1120 1190 

8 1 85 89 90 93 
320 990 1080 1170 1230 1300 

11-4 12-3 130 138 14-4 1411 155 15 11 165 
12.0 450 520 590 660 720 780 830 890 940 

1().10 118 125 13 I 13& 14 3 14 9 153 158 
13 7 470 550 620 690 750 810 870 930 980 

10-4 11 1 11 10 12 5 13 0 136 140 146 14 II 
2.10 16.0 500 580 650 720 790 850 920 980 1040 

9.9 10-6 111 118 12 3 129 13 2 13 7 140 
19.2 530 610 690 770 840 910 970 1040 1100 

90 9-9 1().4 10 10 II 4 11 10 12 3 128 13 0 
240 570 660 750 830 900 980 1050 1120 1190 

10-4 1().9 111 116 11 10 
320 1000 1080 1150 1240 1310 

13 10 14-11 15 10 168 17 5 18 1 189 194 19 11 
120 450 520 590 660 no 780 830 890 940 

133 14-3 15 2 15 11 168 17 4 17 11 18 6 19 I 
13.7 470 550 620 690 750 810 870 930 980 

12 7 136 14 4 15 2 1510 16-5 170 177 18 I 
b12 16.0 S00 580 650 720 790 860 920 980 1040 

1110 129 13 6 14 3 14-11 15-6 16-0 16-7 17 0 
19.2 530 610 690 770 840 910 970 1040 1100 

110 1110 12 7 133 13-10 14-4 14-11 15-4 1S 10 
24.0 S70 660 750 830 900 980 1050 1120 1190 

32.0 12-7 13-1 13-6 13-11 14-4 
1000 1080 1150 1220 1300 

1.3 

t0-0 
990 
97 
1040 

91 
1090 

87 
1160 

7 11 
1250 

7 3 
1390 

13 2 
990 
12 7 
1040 

120 
1090 

II 3 
1160 

106 
1250 

96 
1370 

16 10 
990 

16 1 
1040 

15 3 
1090 -
14 5 
1160 
13 4 
1250 --
121 
1380 

206 
990 

19 7 
1040 

18 7 
1090 

17 6 
1160 

16 3 
1250 

149 
1380 

NOTE· The extreme fiber stress ,n bending. "Fb". ,n pounds per square ,nch ,s shown below Heh span. 
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JOIST 
SIZE SPACING 
IINI UNI 1.4 

103 
12.0 1040 

9-10 
13 7 1090 

9.4 
2•6 160 1150 

8-9 
19.2 1220 

8-2 
240 1310 

75 
320 1450 

136 
120 1040 

1711 
13 7 1090 

12 3 
2•8 160 1150 

11 7 
192 1220 

109 
240 1310 

99 
320 1450 

17 J 
120 1040 

166 
13 7 1090 

158 
2•10 160 1150 

149 
19.2 1220 

138 
24 0 1310 

12 5 
32.0 1440 

210 
120 1040 

20 1 
13 7 1090 

191 
2.12 160 1150 

17 11 
19.2 1220 

16-8 
24.0 1310 

320 152 
1450 
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Table No. 6-A (cont.) 

HOW TO USE TABLES: Enter Table wuh span 
of 101s1s (upper figure on each Square I. Dete,mone 
s,ze and spacing Cf1tst columnl based on urns 
grade lluwe, fogure ,n each square I and modulus 
of elasuc,ty l1op ,owl of lumber to be used 

Modulu1 of Elanic,tv. "E". in 1.000.000 P" 

1.5 1.6 1.7 1.8 1.9 2.0 22 24 

106 109 1011 11 2 II 4 11 7 11 II 17 3 
1090 1140 1190 1730 1780 1320 1410 1490 
100 103 106 108 1010 111 115 119 
1140 1190 1740 1290 1340 1380 1470 1560 

9-6 99 9 11 102 104 106 1010 112 
1200 1750 1310 1360 1410 1460 1550 1640 

90 97 94 96 98 910 102 106 
1280 1330 1390 1440 1500 1550 1650 1750 

8-4 86 88 810 90 97 96 99 
1380 1440 1500 1550 1610 1670 1780 1880 

71 79 711 80 82 84 87 8 10 
1570 1590 1660 1690 1760 1840 1950 :1060 

13 10 , 14 7 14 5 148 ISO 1S 3 159 16 2 
1090 1140 1190 ,no I 1280 1320 1410 1490 

13 3 13 6 13 10 14 I 14 4 14 7 150 156 
1140 1190 1740 1;,90 1340 1380 1470 1S60 

17 7 1210 13 1 13 4 13 7 1J 10 14 J 14 8 
1200 12SO 1310 1360 1410 1460 1SSO 1640 

11 10 171 12 4 nt 12 10 13 0 IJ 5 I) 10 
1'80 1JJO 1390 1440 1500 1!,50 16SO 17!',0 

11 0 1l J 11 S 118 I 11 11 171 176 12 10 
1380 1440 lSOO 1550 : 1610 1670 1780 1880 

100 102 105 101 10 10 110 114 II 8 
1520 1570 1650 1700 1790 1840 1950 ,'070 

17 8 18 0 18 5 189 I 19 1 195 20 1 ,'08 
1090 1140 1190 1230 1280 1320 1410 1490 

16 11 17 J 17 7 17 11 18 3 18 7 19 ,' 199 
1140 1190 1240 1290 1340 1380 1470 1560 

160 16 5 169 17 0 17 4 17 8 18 3 189 
1200 1250 1310 1360 1410 1460 1550 1640 

15 1 155 159 160 164 16 7 17 2 17 8 
1280 1330 1390 1440 1500 1550 1650 1750 
14 0 14 4 14 7 14 11 15,' 15 !', 15 11 165 
1380 1440 1500 1550 1610 1670 1780 1880 

12 9 13 0 13 3 1] 6 13 9 140 1'6 14 11 
1520 1580 1640 1100 I 1770 1830 1970 2080 

21 6 1111 225 
gJ~ i 23 3 23 7 24 5 25 1 

1090 1140 1190 1280 1320 1410 1490 

:!06 110 21 5 21 10 n 3 22 7 23 4 240 
1140 1190 1240 1290 ; 1340 1380 1470 1~60 
196 19 11 204 209 21 I 216 222 22 10 
1200 1750 1310 1360 I 1410 1460 1550 1640 
184 189 19 2 196 19 10 202 20 10 :116 
1280 1330 1390 1440 i 1500 1550 1650 1750 
17 0 17 5 17 9 18 1 185 189 19-4 1911 
1380 1440" 1500 1550 ! 1610 1670 1780 1880 
156 15 10 16 2 165 : 169 170 177 181 
1520 1580 1650 1700 I 1770 1830 19!'10 2070 

NOTE· The 11nreme fibet- stress ,n bending, "'Ft,'', 1n pounds per square inch 1s shown below each span 

315 



One and Two Family Dwelling Code 

Table No. 6-B 
ALLOWABLE SPANS FO.R FLOOR JOISTS 

316 

DESIGN CRITl!RIA: 

30 Lbs. Per Sq. Ft. Live Load 
IAII rooms uted fM sreep;ng areas and an,c floori I 

Strength - Live load of JO lbs. pOf SQ. ft. plus 
dad load of 10 lbs. per SQ, ft. det1fm1nes lhe 

fiber stress value shown. 

O.flaction - For 30 lbs. pet sq. h. live load. 
Limited to soen ill ,nch• divided by 360. 

Modulus of Elatici'Y, "E", in 1,000.000 Pli 
JOCIT 

UZI SPACING 
IINI IINI 0.4 0.1 0.1 0.7 0.8 0.11 1.0 

7.5 &O e-e &11 9-4 g.g 10.t 
12.0 "° 510 570 MO 100 750 810 

7-1 7·8 8-2 &7 8-11 9-4 H 
13.7 400 530 IIOO 670 130 190 840 

S-9 7.3 1-9 8-2 8-6 8-10 9-2 
2a8 18.0 480 500 630 700 110 830 890 

&-4 tl-lO 73 7-8 8-0 8-4 8-8 
19.2 510 800 670 140 810 880 9CO 

&-11 &-4 8-9 7.1 7-5 7.9 8-0 
24.0 550 840 720 800 880 950 1020 

8-9 1-0 7-3 

32.0 980 1040 1110 

9-10 U).7 113 11-10 12-4 12-10 13-4 
12.0 440 510 570 640 100 750 810 

9.4 10.1 10.9 11-4 1110 12 3 12-9 
13.7 400 530 600 670 730 790 840 

8-11 9-7 10.2 10-9 11 3 118 12-1 
Z-8 18.0 480 5110 830 700 no 830 890 

8-5 9-0 97 10-1 10.7 110 II 4 
IU 510 800 670 740 810 880 9CO 

7-9 8-5 811 9,4 9-10 10.2 10.7 
24.0 550 640 720 800 880 950 1020 

8-11 9-3 9.7 
32.0 970 1()40 1120 

12-8 13-& IC-4 15-1 15-9 1&5 17,0 
12.0 440 510 57C 640 100 750 810 

11-11 12·11 13-8 14-5 15-1 15-8 111-J 
13.7 coo 530 800 670 730 790 840 

11-4 12-3 13-0 13-8 14-C 14-11 15-5 
21110 18.0 C80 500 830 100 110 830 890 

10.8 11-& 123 12-11 13-8 14-0 14-8 
19.2 510 800 870 740 810 880 9CO 

9.11 10,8 11-4 11-11 12-8 13-0 13-8 
24.0 550 640 720 800 880 950 1020 

11,4 1110 12-3 
32.0 980 1050 1120 

15-2 18-5 17-5 18•4 19-2 19-11 20,8 
12.0 440 IUO 570 040 700 750 810 

14-7 1&-8 IS-8 17•8 18,4 19-1 19-9 
13.7 coo 530 800 870 730 790 840 

13-10 14-11 15-10 18-8 175 181 1&9 
Z.12 18.0 480 500 630 700 770 830 890 

13-0 14-0 14-11 15-8 16-5 17-0 17-8 
19.2 510 800 670 740 810 880 9CO 

12·1 13-0 13-10 14.7 15-2 15-10 111-5 
24.0 580 840 720 800 880 950 1020 

13-10 14-4 14-11 
32.0 970 1040 1130 

1.1 

10.5 
860 
10.0 
900 
H 
950 
8-11 
1010 

8-3 
1080 

7-& 
1190 

13.9 
860 

13-2 
900 
12-6 
950 

11 9 
1010 

IQ.II 
1080 

9.11 
1200 

17-6 
860 
18-9 
900 

15-11 
950 

150 
1010 

13-11 
1080 

128 
1200 

21-C 
880 
20.5 
'JOO 
194 
950 
18-J 
1010 

11>11 
1080 

15-4 
1190 

1.2 1.3 

10.9 II 0 
910 960 
10.3 10.6 
950 1010 

99 10,0 
1000 1060 

9-2 9.5 
1070 1130 

B-11 89 
1150 1110 

7.9 711 
1270 1330 

14-2 9'6 
910 960 

13-6 13 11 
950 1010 

12 10 IU 
1000 1060 

121 12S 
1070 1130 

11 3 116 
1150 1210 

10-2 10.6 
1160 1340 

18-0 186 
910 960 
17 J 17 9 
950 1010 

16-5 1610 
1000 1060 

15-5 1510 
1070 1130 

14-4 IC-8 
1150 1210 

130 134 
1260 1330 

2111 n11 
910 980 
21·0 21 7 
950 1010 
19-11 20,8 
1000 1080 

18-9 19-3 
1010 1130 
17-5 17 11 
1150 1210 

15-10 18-J 
1270 13'0 



JOIST 
SIZE SPACING 
CIN, UNI 1.4 

11-3 
12.0 1010 

1().10 
13.7 1060 

1().3 
2x8 18.0 1110 

9-8 
19.2 1180 

8-11 
24.0 1270 

8-2 
32.0 1410 

14,11 
12.0 1010 

14-3 
13.7 1060 

13-6 
2x8 18.0 1110 

12-9 
19.2 1180 

11,10 
24.0 1270 

10-9 
32.0 1410 

19-0 
12.0 1010 

18·2 
13.7 1060 

17.3 
2x10 18.0 1110 

16-3 
19.2 1180 

15-1 
24.0 1270 

13-8 
32.0 1400 

23-1 
12.0 1010 

22·1 
13.7 1060 

21·0 
2x12 18.0 1110 

19-9 
18.2 1180 

18-4 
24.0 1270 

32.0 
16-8 
1400 

AppendlxB 

Table No. 6-B (cont). 

HOW TO USE TABLES: Enter Table with span 
of joists lupplf figure ,n each square I Oeterm,ne 
size and spac•ng lf1rst column) based on stress 
grade Clower figure ,n each SQuarel and modulus 
of elast,city ltop rowl of lumbet' to be used. 

Modulu, of Ela11iclty, "E", in 1,000,000 psi 

1.5 u 1.7 1.1 u 2.0 2.2 2.4 

11-7 11-10 12-0 123 126 12-9 13 I 136 
1060 1100 1150 1200 1240 1280 1370 1450 
11-1 11-3 11-6 11-9 11 11 122 12 7 12 II 
1110 1160 1200 1250 1l00 1340 1430 1510 
1().6 10-9 10-11 11-2 11 4 11 7 11 11 12 3 
1160 1220 1270 1320 1360 1410 1500 1590 

9-10 10-1 10-4 1().6 108 1010 11 3 11 7 
1240 1290 1350 1400 1450 1500 1600 1690 

9-2 9-4 97 9.9 9 11 10-1 105 109 
1330 1390 1450 1510 1560 1620 1720 1820 

8-4 8-6 8-8 810 90 92 96 99 
1470 1530 1590 1650 1710 1780 1910 2010 

15-3 15 7 15-10 16 2 166 169 17 4 17 10 
1060 1190 1150 1200 1240 1280 1370 1450 
14,7 14-11 15 2 15-6 159 160 16 7 170 
1110 1160 1200 1250 1300 1340 1430 1510 

13-10 14,2 14 5 148 150 153 15 9 16 2 
1160 1220 1270 1320 1360 1410 1500 1590 

13-0 13-4 13-7 13 10 14 1 14,4 14 9 15 3 
1240 1290 1350 1400 1450 1500 1600 1690 

12-1 12-4 12-7 12 10 13 1 134 139 14 2 
13:S0 1390 1450 1510 1560 1620 1720 1820 

11·0 11-3 115 II 8 11 11 12 1 126 12 10 
1470 1540 l59C 1660 1730 1780 1900 2010 

19-5 19,10 20-3 20-8 210 215 22 1 22 9 
1060 1100 1150 1200 1240 1280 1370 1450 
18•7 19,0 19-4 19,9 201 20•5 21 I 21 9 
1110 1160 1200 1250 1300 1340 1430 1510 

17-8 18-0 18-5 189 191 195 20 1 208 
1160 1220 1270 1320 1360 1410 1500 1590 

16•7 17•0 17-4 17-8 18-0 183 18 10 195 
12.CO 1290 1350 1'00 1450 1500 1600 1690 

1S.5 1S.9 16-1 16-5 16·8 170 17 6 180 
1330 1390 1450 1510 1560 1620 1720 1820 

14·0 14-4 14 7 14 11 15 2 155 15 11 16 S 
1470 1540 1590 1660 1720 1780 1890 2020 

23-7 24-2 24-8 25-1 25-7 26·0 26 10 27 8 
1060 1100 1150 1200 1240 1280 1370 1450 

22-7 23-1 23-7 24-0 24-5 2410 25-8 26 5 
1110 1160 1200 1250 1300 1340 1430 1510 

21·6 21-11 225 22 10 23-3 237 24•5 25 I 
1160 1220 1270 1320 1360 1410 1500 1590 

20-2 20-8 21-1 21-6 21 10 223 22 11 23 7 
1240 1290 1350 ICOO 1450 1500 1600 1690 

18-9 19-2 19-7 1911 20-3 20-8 21 4 21 11 
1330 1390 1450 1510 1560 1620 1720 1820 

17-0 17.5 17 9 18,I 18·5 18,9 19.4 19 11 
1460 1530 1590 1650 1720 1780 1890 2010 

NOTE: The extreme fiber stress in bending, "Fb"', in pounds per square inch is shown below each span 
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One and Two Family Dwelling Code 

Table No. 7-A 
ALLOWABLE SPANS FOR CEILING JOISTS 

20 Lbs. Per Sq. Ft. Live Load 
IL,mited attic storage where development of future rooms is not possible) 

(Plaster Ceiling) 

DESIGN CRITERIA: 
Dellect,on - for 20 lbs. per sq. ft. hve IOld. 

L,m,tod 10 span ,n inches divided by 360. 
Stre!'9th - love load of 20 lbs. per sq. ft. plus 

dead IOld of 10 lbs. per sq. ft. determines 
fiber stress value shown 

JOIST 
Modulu• of Elanicity, "E". in 

SIZE SPACING I 
IINI IINI 0.4 

I 0.5 06 0.7 o.a 0.9 

ss ! S 10 62 66 610 7 1 
120 430 I 500 560 630 680 740 

52 57 S II 63 66 6-9 
13 7 450 520 590 650 720 770 

4 II I 54 58 S II 62 65 
2•4 ~ 470 550 620 690 750 810 .. 

48 so 54 57 5 10 6 I 
19 2 500 580 660 730 800 870 

44 48 4 II 52 ss 58 
24 0 540 630 710 790 860 930 

86 92 99 101 109 11 2 
t20 430 ; 500 560 630 680 740 

82 I 89 94 9 tO 10 3 108 
13 7 450 520 590 650 720 770 

79 
i 

84 8 10 94 99 102 
2•6 160 470 sso 620 690 750 8to 

7 3 i 
1 10 84 89 92 96 

19 2 500 580 660 730 800 870 
69 I 73 79 82 86 8 10 

240 540 630 110 790 860 930 

11 3 ! 12 1 12 10 136 14 2 14 8 
t20 430 500 560 630 680 740 

109 11 7 12 3 12 II 13 6 14 1 
13 7 450 ! 520 590 650 '20 770 

tO 2 11 0 11 8 12 3 12 10 134 
2•8 16 0 470 sso 620 690 750 810 

97 t04 II 0 11 7 t2 1 12 7 
19 2 500 580 660 730 800 870 

8 11 97 102 10-9 11 3 11 8 
240 540 . 630 7t0 790 860 930 

144 15 5 16-5 17 3 18-0 189 
120 430 500 560 630 680 740 

138 14-9 158 16-6 17.3 17 11 
13 7 450 520 590 650 720 770 

13 0 14-0 14-11 15-8 16-5 170 
2•10 160 470 550 620 690 750 810 

12-3 13-2 14-0 14•9 15-5 16-0 
19 2 500 580 660 730 800 870 

11 4 12-3 13,0 13-8 14-4 14-11 
240 540 630 710 790 8b0 930 

1.000.000 psi 

1.0 1.1 1.2 

74 11 7 10 
790 850 900 

70 73 76 
830 880 940 

6-0 611 7 1 
870 930 990 

63 66 68 
930 990 IOSO 

S 10 60 62 
1000 t070 t130 

II 7 II ti 12 3 
790 850 900 
ti 1 t1 5 ti 9 
830 880 940 
t06 1010 ti 2 
870 930 990 
910 10-2 106 
930 990 tOSO 

92 96 99 
1000 1070 1130 

15 3 159 t6-2 
790 850 900 
14 7 IS 0 IS 6 
830 880 940 
13 10 '43 14-8 
870 930 990 
t30 t3S 1310 
930 990 1050 
12 1 t26 12 10 
1000 1070 1130 

195 10-1 20·8 
790 850 900 
18-7 19·2 19-9 
830 880 940 
17-8 18-3 18-9 
870 930 990 
16,7 17-2 17-8 
930 990 1050 
15-5 16-11 16-5 
1000 1070 1130 

1.3 

8-0 
950 
78 
990 

73 
1040 

6 10 
1110 

64 
1190 

12 7 
950 

t2' 
990 

ti 5 
1040 

10-9 
HtO 

tOO 
1190 

16 7 
950 
IS II 
990 

IS t 
t040 
14 2 
1110 

t32 
1190 

21-2 
950 
20-3 
990 
19-3 
1040 
18-1 
1110 

16-10 
1190 

NOTE The eatreme fcber stress ,n bending, "Fb". 1n pounds per squa,e inch 1s shown below each span. 
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JOIST 
SIZE SPACING 
CINI IINI 1.4 

8·3 
12.0 990 

7 10 
13.7 1040 

7-6 
2•4 160 1090 

7-0 
192 1160 

66 
240 1250 

1211 
120 990 

124 
13 7 1040 

119 
2•6 160 1090 

II I 
19 2 1160 

10-3 
24 0 1250 

17-0 
120 990 

163 
13 7 1040 

15-6 
2•8 16.0 1090 

14-7 
192 1160 

13-6 
24.0 1250 

21-9 
12.0 990 

20-9 
13.7 1040 

19·9 
2•10 115.0 1090 

18·7 
19.2 1160 

17.3 
24.0 1250 

AppendlxB 

Table No. 7-A (cont.) 

1.5 

8-5 
1040 
8,1 
1090 

7-8 
1140. 

7-2 
1"220 

6·8 
1310 

13-3 
1040 

12-8 
1090 

120 
1140 

II 4 
1220 

10-6 
1310 

17 S 
1040 

168 
1090 

IS 10 
1140 

14 1' 
1220 
13 10 
1310 

22-3 
1040 

21-3 
1090 

20-2 
1140 

19·0 
1220 
17,8 
1310 

HOW TO USE TABLES: Ente, Tlblt with IPlfl 
of jol1a (upper f1911r• ,n lldl IQUlftl. Ott1mu111 
lin and .-:i"lil <tent column) blNd on 11,as 
pedl (!owe, figu,e in lldl aqu .. l lftd modulus 
of llaltictty (lop rowl of IUl'llbef 10 bl UMd. 

Modulus of E11nic1ty, "E", "' 1,000,000 PSI 

1.6 1.7 1.8 1.9 2.0 2.2 2.4 

8-7 8-9 8-11 9.1 9.3 97 9-10 
1090 1130 1170 1220 1260 1340 142( 

83 85 8,7 8·8 8-10 9-2 9.5 
1140 1180 1230 1270 1320 1400 149(] 

710 8·0 8-1 8-3 8·5 8-8 8-11 
1:ioo 1240 1290 1340 1390 1480 1S70 

74 7-6 78 79 7-11 8-2 8-S 
1270 1320 1370 1420 1470 1S70 1660 

610 70 7 I 7 3 7.4 77 7 10 
1370 1420 1480 1530 1S90 1690 1790 

13-6 139 141 14.4 14-7 1S-0 15-6 
1090 1130 1170 1220 1260 1340 1420 
12 11 13-2 13S 13·8 13 11 14-4 149 
1140 1180 1230 1270 1320 1400 1490 

12 3 126 129 13-0 13 3 13-8 14 1 
1200 1240 1290 1340 1390 1480 1S70 
II 7 11·9 12-0 12 3 125 12 10 13 3 
1270 1320 1370 1420 1470 1570 1660 

109 10-11 11-2 11-4 11-7 11 11 12 3 
1370 1420 1480 1530 1S90 1690 1790 

1710 18-2 18,6 1810 19-2 19-10 20-S 
1090 1130 1170 1220 1260 1340 1420 
17 0 17 S 17 9 180 18 4 18 11 196 
1140 1180 1230 1270 13:i'0 1400 1490 

162 16-6 1610 17 2 17 5 180 186 
1200 1240 1290 1340 1390 1480 1570 

15-3 1S-6 IS 10 16-1 16 5 16 11 17 S 
1270 1320 1370 1420 1470 1570 1660 
,,2 14•5 14-8 ISO IS 3 1S9 16 2 
1370 1420 1480 1530 1S90 1690 1790 

22·9 23·2 23 8 24 1 246 253 26-0 
1090 1130 1170 1220 1260 1340 1420 

21·9 22·2 22-7 23-0 23-5 2,-2 24 IC 
11,t() 1180 1230 1270 1320 1400 1490 

20-8 21,1 21-6 21-10 223 22 II 23-8 
1200 12,0 1290 1340 1390 1480 1570 

19·5 19·10 20.2 20-7 20.11 21-7 22-3 
1270 1320 1370 1420 1470 1570 1660 

18-0 18•5 18-9 19·1 19-5 20·1 2().8 
1370 1420 1480 1530 1590 1690 1790 

NOTE: The extreme fiber stress in bending, "Fb", in pounds per square inch is shown below each span. 
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One and Two Family Dwelling Code 

Table No. 7-B 
ALLOWABLE SPAN FOR CEILING JOISTS 

20 Lbs. Per Sq. Ft. Live Load 
!Limited attic storage where development of future rooms is not POSSiblel 

fGypsum Ceiling) 

DESIGN CRITERIA: 
Deflection - For 20 lbs. per sq. ft. live lood. 

Limited to spen in inches divided by 240. 
Strength - Live load of 20 lbs. per sq. ft. plus 

dtod IOld of 10 lbs. per sq. ft. determines 
fibtr stress voluo. 

Modulus of El11tici1Y. •-e-·. in 1,000,000 psi 
JOIST 

SIZE SPACING 
UNI UNI 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

6-2 6-8 7-1 7-6 7-10 8,1 11-5 
12.0 560 660 740 820 900 970 1040 

5-11 6-5 6-9 7-2 7-6 7,9 8-1 
13.7 590 690 770 860 940 1010 1090 

5-8 6-1 6-5 6-9 7.1 7.5 7-8 
2x4 16.0 620 720 810 900 990 1070 1140 

5-4 5-9 6·1 6-5 6-8 6-11 7-2 
19.2 660 7.70 870 960 1050 1130 1220 

4.11 5-4 5-8 5-11 6-2 6,5 6-8 
24.0 710 830 930 1030 1130 1220 1310 

9.9 10-6 11·2 11·9 12-3 12-9 13-3 
12.0 560 660 740 820 900 970 1040 

9.4 10-0 1().8 11-3 11-9 12-3 12-8 

1.1 1.2 

8-8 8-11 
1110 1170 

8-4 87 
1160 1230 

7-11 8 1 
1220 1290 

75 78 
1300 1370 

6-11 7 1 
1400 1480 

13-8 14 1 
1110 1170 

13-1 13 5 I 
13.7 590 690 770 860 940 1010 1090 1160 1:130 • 

8-10 9-6 10-2 10-8 11,2 11,7 12-0 125 12 9 
2x8 16.0 620 720 810 900 990 1070 1140 1220 1290 

9.4 9-0 9-6 1().0 1().6 1().11 11 4 11 8 120 I 
19.2 660 770 870 960 1050 1130 1220 1300 1370 

7.9 8-4 8-10 9-4 9-9 1().2 10-6 10-10 11 2 
24.0 710 830 930 1030 1130 1220 1310 1400 1480 

12-10 13-10 14-8 15-6 16-2 16-10 17-5 18-0 186 
12.0 560 660 740 820 900 970 1040 1110 1170 

12·3 13-3 1'-1 14-10 15-6 16-1 16-8 17-2 17 9 
13.7 590 690 770 860 940 1010 1090 1160 1230 

11·8 12-7 13-4 14•1 14-8 15-3 15-10 16-4 16-10 
2x8 16.0 620 720 810 900 990 1070 1140 1220 1290 

11·0 11-10 12•7 13·3 13-10 14-5 14,11 15.5 15-10 
19.2 660 770 870 960 1050 1130 1220 1300 1370 

10-2 11-0 11·8 12·3 12-10 13-4 13,10 14-3 14-8 
24.0 710 830 930 1030 1130 1220 1310 1400 1480 

16-5 17.9 18·9 19-9 20-8 21·6 22-3 22-11 23·8 
12.0 560 660 740 820 900 970 1040 1110 1170 

15-8 16-11 17-11 18-11 19-9 2().6 21·3 21-11 22•7 
13.7 590 690 no 860 940 1010 \090 1160 1230 

14-11 18-0 17-0 17-11 18-9 19-6 20-2 20-10 21·8 
2x10 18.0 820 720 810 900 990 1070 1140 1220 1290 

14-0 15-1 18-0 16-11 17-8 18-4 19-0 19-7 20-2 
uu 660 770 870 96, 1050 1130 1220 1300 1370 

13-0 14-0 14-11 15-8 18-5 17-0 17-8 18-3 18-9 
24.0 710 830 930 1030 1130 1220 1310 1400 1480 

NOTE: The extreme fiber stress in bending. "Fb'·. in pounds Ptr square inch 1s shown below eech span. 
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,....... 

1.3 

9-2 
1240 

89 
1300 

8-4 
1360 

7 10 
1450 

73 
1560 

14 5 
1240 

13 10 
1300 ~ 
13 I 
1360 

1:14 
1450 

11 5 
1560 

19-0 
1240 

18 2 
1300 

17 3 
1360 

16,J 
1450 

15 I 
1560 

24 3 
1'40 

23 J 
1300 

22-1 
1360 

2().9 
1450 

19-3 
1560 ~ 



JOIST 
SIZE SPACING 
UNI UNI u 1.5 

95 98 
120 IJOO 1360 

90 93 
13 7 1360 1420 

87 89 
2•4 160 1430 1500 

8 I 83 
19 2 152('1 1590 

76 78 
24 0 1~0 1120 

14 9 ,s 2 
12 0 IJO() 1360 

14 2 146 
13 7 1360 1420 

13S 139 
2•6 160 1430 1500 

128 12 ti 
19 2 1S20 1590 

11 9 120 
240 1640 1720 

196 19 II 
120 IJO() 1360 

18-8 19 I 
13.7 1360 1420 

17 9 18-2 
2■1 180 1430 ISOO 

16-8 17-1 
11U 1520 1590 

1~-6 15-10 
24.0 1840 1720 

24 10 25-5 
120 1300 1360 

239 24•4 
137 1360 1420 

22·1 23 2 
2■ 10 18.0 1430 1500 

21·3 21·9 
19.2 1520 1590 

19·9 20-2 
24.0 UMO 1720 

Appendix B 

Table No. 7-8 (cont.) 

HOW TO USE TABLES: Enllf Table wllh 1pen 
of 10ts1s luPQlf figure ,n nctl 1quarel. 0.1ermint 
,,,. and spac,ng lfcrst column! blMd on 11raa 
gracM (lower figure ,n tech square! end modulus 
of etasttc,ty hop ,owl of lumber to bf used. 

Modulut of Elastic•tv ... E", in 1,000,000 pti 

u 1.7 , .. 1.9 2.0 2.2 u 
9-10 10-0 10·3 10-S 10-7 10-'1 11,3 
1'20 1'80 1540 1600 1650 1160 1860 

9.5 97 9.9 10-0 102 10-6 10-9 
1'90 ISS0 1610 1670 1730 IBCO 1950 

811 91 94 96 98 911 103 
1570 1630 1690 1760 1820 1940 2050 

as 87 89 8 11 91 94 98 
1660 1730 1800 1810 1930 2060 2180 

110 80 8 I 83 8-S 8-8 8 II 
1790 1870 1940 2010 2080 2220 2350 

156 is.g 16-1 164 168 17 2 17,8 
1420 1480 1540 1600 1650 1760 1860 

149 IS I IS-S IS-8 ISII 165 1611 
1490 1550 1610 1670 1730 1840 1950 

14 I 14 4 14-7 14-11 IS-2 IS 7 161 
l!',70 1630 1690 1760 1820 1940 2050 

13 3 136 139 140 14 3 148 152 
1660 1730 1800 1810 1930 2060 2180 

123 12 6 129 13-0 133 13-8 14-1 
1790 1870 1940 2010 2080 2220 2350 

205 20-10 21-2 21 7 21·11 228 23-4 
1420 1480 1540 1600 1650 1760 1860 

196 19-11 20·3 20-8 21-0 21·8 22-4 
1490 1550 1610 1670 1730 1840 1950 

18-6 18,11 19-3 1!}-7 19-11 20-7 21-2 
1570 1630 1690 1760 1820 1940 2050 

175 17-9 18-2 18-S 189 195 19-11 
1660 1730 1800 1870 1930 2060 2180 

162 16-6 16-10 17-2 17.5 18-0 18-6 
1790 1870 1940 2010 2080 2220 2350 

26·0 26·6 27 1 27•6 28-0 28-11 29-9 
1420 1480 IS40 1600 1650 1780 1860 

24-10 2S·S 25-10 26-4 26·10 27•1 28·6 
1490 1550 1610 1670 1730 1840 1950 

23-8 24·1 24-7 25-0 25-5 26·3 27-1 
1570 1630 1690 1160 1820 1940 2050 

22·3 228 23·2 23-7 23-11 24-9 25,5 
1seo 1730 1800 1870 1930 2080 2180 

20-1 21·1 21-6 21-10 22·3 22·11 23·8 
1790 1810 19'0 2010 2080 2220 2350 

NOTE: The extreme fiber stress in bending. "Fb", in pounds per square inch is shown below each span. 
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One and Two Family Dwelling Code 

Table No. 7-C 
ALLOWABLE SPAN FOR CEILING JOISTS 

10 Lbs. Per Sq. Ft. Live Load 
INo attic storage and roof slope not stee1)er than 3 1n 121 

DESIGN CRITERIA: 
O.flect1on - For 10 lbs. per sq. h. live load. 

Limned to span 1n inches divided by 360. 
Strength - Live load of 10 lbs. per sq. fl. plin 

deed load of 5 lbs. per sq. h. determines 
hber ltr11S value. 

!Plaster Ceiling! 

Modulus of Elasticity, "£", in 1,000,000 psi 
JOIST 

SIZE SPACING 
CINI UNI o.• 0.5 0.1 0.1 0.1 0.9 1.0 

610 1' 7 10 8·3 8-7 8-11 9.3 
170 340 coo 450 500 sco 590 630 

66 70 7-6 7 10 8-3 8-7 810 
13 7 360 410 470 520 570 610 660 

62 6·8 7 1 7-6 7 10 81 85 
2•4 16.0 380 440 490 550 600 650 690 

510 63 6·8 7-0 74 78 7 11 
19 2 coo C60 520 580 630 690 740 

5.5 5 10 62 66 610 7 1 74 
240 430 500 560 630 680 740 790 

1(>9 II 7 12 3 1211 13-6 14 I 14 7 
120 340 coo 450 500 540 590 630 

11>3 11 I 119 124 12 11 13-S 13 11 
13 7 360 410 470 520 570 610 660 

99 1().6 11 2 119 12 3 129 13 3 
216 160 380 .. 0 490 550 600 650 690 

92 910 1().6 11 1 II 7 120 12 S 
19 2 400 460 520 580 630 690 740 

86 92 99 103 109 II 2 11 7 
240 430 500 560 630 680 1'0 790 

14 2 15 3 16 2 170 17 10 186 19 2 
120 3CO 400 450 500 sco 590 630 

136 14 7 15-6 16 3 17 0 17 9 184 
13 7 360 410 470 520 570 610 660 

12 10 1310 148 15 6 16 2 1610 17 5 
2•8 160 380 .. 0 490 550 600 650 690 

12 1 130 13 10 14 7 15 3 1510 165 
19 2 400 460 520 580 630 690 740 

11 3 12 1 12 10 136 IC 2 14 8 15 3 
240 430 500 560 630 680 7CO 790 

18-0 19-5 2().8 219 22 9 238 246 
120 340 coo 450 500 sco 590 630 

17 3 187 199 209 219 22 7 235 
13 7 360 410 470 520 570 610 660 

111-5 17-8 18-9 . 199 20-8 216 22 3 
2al0 111.0 380 440 490 550 600 650 690 

155 16 7 17 8 18 7 19-5 2().2 21> 11 
192 400 460 520 580 630 690 740 

144 15-5 16-5 17 J 180 18,9 19-5 
24 0 430 500 560 630 680 740 790 

1.1 

9.7 
670 

92 
700 

88 
740 

82 
790 

77 
850 

150 
670 

IC 4 
700 

138 
740 

1'10 
790 
II 11 
850 

19 10 
670 
18 11 
100 

18 0 
140 

16 11 
790 

159 
850 

25 3 
670 

24-2 
700 

22 II 
7CO 
21 7 
790 

201 
850 

1.2 

9-10 
710 

95 
1,0 

8 II 
780 

as 
830 
710 
900 

156 
710 

149 
7CO 
IC 1 
780 

13 3 
830 

12 3 
900 

205 
710 

196 
740 

186 
180 

17 5 
830 
16 2 
900 

260 
710 

2410 
7CO 

238 
780 

22 3 
830 

208 
900 

NOTE The extreme f1bef u,ess 1n bendtn;. 0 °Fb 00

• ,n pounds pc,, square ,nch ,s shown below NCh span. 
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1.3 

1()-1 
750 

9-8 
780 

9·2 
830 

88 
880 

80 
950 

15 II 
750 

IS 2 
780 

14 5 
830 
13 7 
880 

12 7 
950 

2011 
750 

200 
780 

190 
830 
17 11 
880 
16 7 
950 

269 
1'.i0 

25 7 
780 

24 3 
830 
22,10 
880 

212 
950 

/ 



JOIST 
SIZE SPACING 
IINt IINI u 

1().4 
12.0 790 

9-11 
13.7 820 

9.5 
2•4 16.0 870 

8-10 
19.2 920 

8-3 
24.0 990 

163 
120 790 

15 7 
13 7 820 

14 9 
2•6 160 870 

13 II 
19 2 970 

17 II 
24.0 990 

21 5 
120 790 

206 
13.7 820 

19-6 
2•8 16.0 870 

18-4 
19.2 920 

17-0 
24.0 990 

27 5 
12.0 790 

26·2 
13.7 820 

24-10 
2x10 18.0 870 

23-5 
19.2 920 

21-9 
24.0 990 

Appendix B 

Table No. 7-C (cont.) 

1.5 

10-7 
830 

10-2 
860 
9.9 
910 

91 
970 

8-5 
1040 

16-8 
830 

15 11 
860 

15 7 
910 

14 3 
970 

13 3 
1040 

21 11 
830 

210 
860 
1911 
910 

18-9 
970 

17 5 
1040 

280 
830 

26 10 
860 

25-5 
910 

23-11 
970 

22-3 
1040 

HOW TO USE TABLES: Enter Tablew11hspan 
of 101s ts I upper figure en ach Square I. Determine 
size and spacing lfcrst columnl based on stress 
grlde llow11r figure 1n each squarel and modulus 
of elaslic11y hop row I of lumber to be usod 

Modulu1 of Ela11icity, "E". in 1,000,000 psi 

1.6 1.7 1.8 1.9 2.0 2.2 2.4 

10,1C 11-1 11-3 !1-6 11-8 12-1 125 
86n 900 930 970 1000 1070 1130 

.10 4 10-7 10-9 11-0 11 2 11-6 11-10 
900 940 970 1010 1050 1110 1180 

9-10 10-0 10-3 105 10-7 10-11 11 3 
950 990 1030 1060 1100 1170 1240 
9.3 95 9-8 910 100 10-4 10 7 
1010 1050 1090 1130 1170 1250 13,0 

8-7 8-9 8-11 9 I 9.3 9-7 9 10 
1090 1130 1170 1220 1260 1340 1420 

17-0 17 4 17 8 180 184 18 II 196 
860 900 930 970 1000 1070 1130 

163 16 7 16 11 17 3 176 18 I 188 
900 940 970 1010 1050 1110 1180 

156 l!,9 16 I 164 168 17 7 17 8 
950 990 1030 1060 1100 1170 1740 
14 7 14 10 15 7 155 15 8 16 7 168 
1010 1050 1090 1130 1170 1250 1370 

136 139 14 I 14 4 14 7 150 156 
1090 1130 1170 1710 1260 1340 1470 

22 5 22-11 234 23 9 24 2 24 11 25 8 
860 900 930 970 1000 1070 1130 

21 5 21 II 22 4 22 9 23 I 23 10 24 7 
900 940 970 1010 1050 1110 1180 

20-5 2010 21 2 21 7 21-11 228 234 
9!'>0 990 1030 1060 1100 1170 1240 
19-2 19.7 1911 204 20·8 21 4 2111 
1010 1050 1090 1130 1170 1250 1320 
17 10 18-2 18-6 18-10 19·2 19 10 20·5 
1090 1130 1170 1220 1260 1340 1420 

28 7 29 2 29-9 304 30 10 31 10 32 9 
860 900 930 970 1000 1070 1130 

27-5 27 11 28·6 29·0 296 30!'> JI 4 
900 940 970 1010 1050 1110 1180 

26-0 26-6 27 I 27-6 28-0 2911 299 
950 990 1030 1060 1100 1170 1240 

24-6 250 25-5 2511 264 27 3 280 
1010 1050 1090 1130 1170 12!'>0 1320 

229 23-2 23-8 24 1 24 6 253 260 
1090 1130 1170 1220 1260 1340 1420 

NOTE: The extreme fiber stress in bending. "'Fb", in pounds per square inch is shown below each span. 
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One and Two Family Dwelling Code 

Table No. 7-D 
ALLOWABLE SPAN FOR CEILING JOISTS 

10 Lbs. Per Sq. Ft. Live load 
INo attic storage and roof slope not steeper than 3 ,n 121 

!Gypsum Ceiling) 

DESIGN CRITERIA: 
Deflection - For 10 lbs. per SQ. ft. live load. 

limitld to span in inches divided by 240. 
Strength - liwi load of 10 lbs. per SQ. h. plus 

deld load of 5 lbs. per sq. h. determines 
fiber str111 value. 

JOIST 
Modulus of Ellaticity. ·•r. in 1,000,000 pti 

SIZE SPACING 
UNI UNI 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 

2•4 

2•6 

2•8 

12.0 

13.7 

16.0 

19.2 

24.0 

12.0 

7-10 
450 
7-6 
470 

7-1 
490 

8·5 8·11 9.5 9-10 10-3 
520 590 650 710 770 
8-1 8· 7 9-0 9 5 9 9 
540 610 680 740 800 

7-8 8·1 87 8-11 94 
570 650 720 780 850 

6-8 7-2 7-8 8 1 8 5 9.9 
520 610 690 760 830 900 
6-2 6,8 · 7 I 7 6 7-10 8 1 
560 660 740 820 900 970 

12·3 13·3 14-1 14.9 IS-6 16 1 
450 520 590 650 710 770 

10-7 1011 
830 880 
10-2 106 
860 920 
98 911 
910 970 
9 1 94 
970 1030 
9.5 8 8 
1040 1110 

16 8 17:? 
830 880 

II 3 
930 

II 7 
980 

109 11 1 
970 1030 

103 106 
1030 1080 

98 9 11 
1090 1150 

8 II 9 ,' 
1170 l 1140 

118 I 18 :1 
930 i 980 

13.7 !;: ~: ~~: ~g ~=: ~~ :0
11 ! ~;i ~~0

11 
' :~io 

-----+-11..;.2-f-.;..12..;-o;.._+--1-2--9---t-1-3-5---t-1-4-.1---,1---14-7-+--1s-.,-..-15-1 -161 ~ ·ii:6 
490 510 650 120 180 a50 910 1 910 1 1030 . 1oao 
106 11-4 12-0 128 133 13-9 143 148 15:1 -T7· 

16.0 

19.2 520 610 690 760 830 900 970 I 1030 I 1090 I '50 
---+------+------f------11-------11--,,..,,..-=--f--,,-~+---:---+--,,-~ +---· .. ·- -· . 

9.9 106 11-2 119 123 129 133 138 1 141 145 
24.0 

12.0 

13.7 

560 660 740 820 900 970 1040 ! 1110 j 1170 I :140 

16-2 11.5 18-6 19.5 20-5 21 2 21 11 l 22 0 I n 4 :?4 o 
450 520 590 650 710 770 830 j 880 I 930 980 

22 4 
970 

2211 
1030 

14-8 15-10 16-10 179 18,6 193 1911 207 112 219 
_1_6_.o__._4_90_+-_5_10_-+-_6_50_+-_1_20-,-+-.,.18,...o.,......+-..,.85,,.o.,......+-.,.,9,,..1 o=--+-9_1..,,o___,11--1_o_Jo 1 1080 

13-10 14-11 15-10 16·8 17 S 18 2 18 9 19 5 19 11 ~ 
19.2 520 610 690 760 830 900 970 1030 1090 ! 1150 

24.0 
12-10 13.10 ... a 15.5 15 2 15 10 11 s 19 o I 18 s 19 o 
560 660 1co a20 900 910 1040 1110 1110 I 1240 

12.0 ~ ~~l ~~ ~:d0 
~~o

0 
~;o

1 
:~ :0

11 
~io

9 ! :; 
--+~19~.9~+-""'2.,..1-""'3--+---=2""'2-=. 1--+---=2:--::3-::9:--t---:2~4:-1-::o+-25-10-+--::-26---10-+-'17-8-+-..:.'1::....:.B i --t-~ 

13.7 

16.0 

19.2 

24.0 

470 540 610 680 740 800 660 920 970 1030 
18-9 202 21-6 '127 '138 247 255 263 
490 570 650 720 780 850 910 970 

17-8 19·0 20'1 213 2'13 23'1 2311 249 
520 610 690 760 830 900 970 1030 
16-5 178 189 199 '108 216 '123 '1211 
560 660 740 8'10 900 970 1040 1110 

'171 
1030 

'15 5 
1090 

23 8 
1170 

219 
1080 

16 2 
1150 
.,. 3 
1240 

NOTE: The extreme fiber stress 1n bl!nd,ng, "Fh", ,n pounds per square ,nch ,s shown below each s1-1an 
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JOIST 
SIZE SPACING 
UNI CINI u 

11-10 
12.0 1030 

11-4 
13 7 1080 

10-9 
2•4 16.0 1140 

10-2 
19 2 1210 

9.5 
240 1300 

18-8 
120 1030 

17 10 
13 7 1080 

16 11 
216 16.0 1140 

15 11 
19 2 1210 

149 
24 0 1300 

24-7 
120 1030 

236 
13 7 1080 

224 
2•8 16 0 1140 

210 
19 2 1210 

19-6 
240 1300 

31 4 
120 1030 

300 
13 7 1080 

28·6 
2110 16.0 1140 

26-10 
19.2 1210 

2410 
240 1300 

Appendix B 

Table No. 7-0 (cont.) 

1.5 

12·2 
1080 

11-7 
1130 

110 
1190 

10-4 
1270 

9-8 
1360 

19 1 
1080 

18 3 
1130 
17 4 
1190 
16-4 
1770 

15 2 
1360 

25 2 
1080 

24 0 
1130 
22 10 
1190 
71 6 
1270 

19-11 
1360 

32 I 
1080 

J0.8 
11.30 

292 
1190 

27•5 
1270 

25·5 
1360 

HOW TO USE TABLES: Enter Table wilh span 
of joists (upper fi;ure in each squa,11. Olt1fmin1 
1111 and spoc:ing !first column! baslc:I on strlSI 
grade 11- figure in HCh squarel and modulus 
of elasticity hop rowl of lumber to bl used. 

Modulu• of Elu1icitv, "E", in 1,000,000 pt1 

1.6 1.7 1.8 1.9 2.0 2.2 2.4 

12-5 12·8 12-11 13·2 13•4 13·9 14•2 
1130 1180 1220 1270 1310 1400 1480 
11,10 12·1 12-4 12-7 12,9 13·2 13-7 
1180 1230 1280 1320 1370 1480 1550 

II 3 11,6 11,9 11-11 12·2 12·6 12-11 
1240 1290 1340 1390 1440 1540 1630 

107 10-10 11-0 11-3 11-5 11,9 12 2 
1320 1380 1430 1480 1530 1630 1730 

910 10-0 10-3 10-5 107 10-11 11-3 
1420 1480 1540 1600 1650 1760 1860 

196 19 11 20-3 20·8 21-0 21-8 224 
1130 1180 1220 1270 1310 1400 1480 

188 190 19.5 19·9 201 20-9 21 4 
1180 1230 1280 1320 1370 1460 1550 
17 8 18 1 185 189 191 19-8 203 
1140 1290 1340 1390 1440 1540 1630 

168 17 0 17 4 17 B 17 11 186 191 
1370 1380 1430 1480 1530 1630 1730 

15 6 159 16 1 16-4 168 17 2 178 
1420 1480 1540 1600 1650 1760 1860 

258 26 2 269 27 2 27 B 28•7 29,5 
1130 1180 1220 1270 1310 1400 1480 

24 7 25 I 25 7 26-0 26-6 27 4 28-1 
1180 1230 1280 1320 1370 1460 1550 
234 23 10 74.3 24-8 252 25-11 26·9 
1740 1290 1340 1390 1440 1540 1630 
21 11 22 5 27-!0 23 3 238 24·5 25·2 
1320 1380 1430 1480 1530 1630 1730 

205 2010 21 2 21 7 21 II 22·8 23-4 
1420 1480 1540 1600 1650 1760 1860 

329 33 5 34 I 34•8 354 36-5 37-6 
1130 1180 1220 1270 1310 1400 1480 

JI 4 320 327 332 33.9 34-10 35.10 
1180 1230 1280 1320 1370 1460 1550 

29.9 J0.5 31-0 31·6 32·1 33·1 34.1 
1240 1290 1340 1390 1440 1540 1630 

28·0 28-7 29·2 29-8 30·2 31·2 32-1 
1320 1380 1430 1480 1530 1830 1730 

26-0 266 27 1 27-6 280 28-11 29.9 
1420 1480 1540 1600 1650 1760 1860 

NOTE: The extreme fiber stress in bending. "Fb", in pounds per square inch is shown below each span. 
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One and Two Family Dwelling Code 

Table No. 7-E 
ALLOWABLE SPAN FOR LOW OR HIGH SLOPE RAFTERS 

20 Lbs. Per Sq. Ft Live Load 
(Supporting Gypsum Ceilingl 

DESIGN CRITERIA: 
Strength - 1 S lbs. per IQ ft dead IOlld plus 

20 lbs. per Sq. ft hve load determines 
f1bef stress. 

Oeflec:uon - For 20 lbs. per sq. ft. h11e load. 
L1m11ed 10 span 1n inches d1v1ded by 240. 

HOW TO USE TABLES: Enter table w11h span of 
rafters (upper figure in each square! Determine 
size and spacing (hrst column I based on stress 
grade hop rowl and modulus of elas11c11y 0ower 
figure 1n each square I of lumber to be used. 

RAFTER 
Allowable Eatrtme Fillet Sues, 1n 8tnd1119. "Fb" (p"I 

SIZE SPACING 
UNI UNI 300 coo 500 600 700 BOO 900 1000 1100 1200 1300 

61 11 86 94 100 109 11 !'I 110 1:n 13 2 138 
170 012 019 026 035 0 44 0!'14 064 0 7!, 086 098 1 11 

6 2 11 7 11 88 9!> 100 108 II 3 11 9 12 4 12 IC 
13 7 012 018 02!> 033 041 0!'10 060 070 081 092 104 

!>8 67 74 81 88 94 9 10 10!> 10 II 11!, 11 ic 
2■ 6 160 011 0 16 0:13 030 038 046 Of>!> 06!'1 0 7!'1 08!> 096 

!, 7 60 69 74 7 11 86 90 96 911 10!'1 10 I( 
19 7 010 01!> 021 on OJ!> 0 42 0!>1 0!>9 068 018 088 

48 !>4 60 61 7 1 11 81 86 0 11 94 98 
24 0 009 0 13 019 07!'1 0 JI 038 04!, 0!'13 061 010 0 78 

88 100 11 7 12 3 13 3 14 2 1!>0 1!'110 16 7 17 4 180 
170 017 019 026 03!'1 044 0!'14 064 0 7!'1 086 098 I II 

81 94 106 11 6 12 !'I 13 3 140 14 10 1!>6 16 3 1610 
13 7 0 12 0 18 07!'1 0 33 041 0!'10 060 0 70 081 097 I 04 

76 88 98 10 7 116 12 3 130 139 14 4 1!>0 
I 

1!'17 
7■ 8 16 0 0 11 0 16 0 23 030 038 046 0!'1!> 06!> on, 08!> 096 

610 711 0 ,o 98 106 11 7 II 10 116 13 I 13 0 14 3 
19 2 010 0 l!'I 071 0 27 0 3!'1 0 42 0!'11 0!>9 068 0 78 088 

62 71 711 88 94 100 10 J 11 2 II 9 12 3 12 9 
24 0 009 0 13 0 19 0 2!'1 0 31 038 04!'1 0!'13 061 0 70 0 78 

II I 12 9 14 3 1!'18 16 II 181 19 2 202 21 2 22 1 
I 23 0 

120 0 17 0 19 0 76 0 J!, 0 44 0!'14 064 0 7!'1 086 098 I 111 
----· 11 11 14 8 1!'110 17 II 

.... 
19 ,·o '-2oa -l 2, 5 104 13 4 16 II 18 11 

13 7 012 0 18 0 2!'1 0 33 041 O!,O 060 0 70 081 0 92 I I 04 

9 7 11 1 12 4 136 14 8 l!',8 16 7 17 6 184 19 2 19 11 
2■ 10 160 011 0 16 073 030 038 0 46 O!'J!'J 06!> 0 7!, 08!, 096 

89 101 11 3 12 4 13 4 14 3 l!'12 1!, 11 169 17 6 18 2 
19 7 010 0 1!'1 071 027 03!, 0 42 0!,1 0!>9 068 0 78 088 

7 10 90 101 11 I II II 129 136 14 3 1!>0 1!'18 16 J 
24 0 009 0 13 0 19 07!'1 0 JI 0 38 04!, 0!>3 061 010 0 78 

13!'1 1!'16 17 4 190 206 21 11 23 3 24 7 2!> !, 26 II· 280 
120 012 0 19 0 76 03!'1 044 0!,4 064 0 7!, 086 098 111 

127 14 6 16 3 17 9 193 106 71 9 230 24 I 2!> 2 26 2 
13 7 012 018 0 7!'1 0 33 041 O!,O 060 010 081 092 104 

11 8 13!> 1!>0 166 179 190 20 2 21 3 22 4 23 3 24 3 
2• 12 160 011 016 023 030 038 046 O!>!'I 06!, 0 1!> 08!> 096 

108 12 3 139 1!,0 16 3 17 4 18!, 19!, 204 21 3 22' 
19 2 010 0 I!, 021 027 0 3!, 042 0!,1 0!>9 068 0 78 088 

96 110 12 3 13 !> 146 l!'16 166 17 4 18 2 190 1910 
24 0 009 0 13 0 19 02!> 031 0 38 04!> 0!'13 061 010 0 78 

NOTE Tho modulus of elast1c1ty, "E ... in 1,000.000 pounds per square inch 1s shown below each span. 
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Appendix B 

Table No. 7-E (cont.) 

RAFTERS: Spans are measured ■long Che 
horiror11al projection and IOldl •• considel'ld 
• applied on the horizontal projection. 

HOW TO USE TABLES: Enter table with span ol 
rafters (upper figure in each square). Determine siZo 
and spacing (last column) bUod on stress grade 
(top row) and modulus of elasticity (lower ligurc in 

each square) of lumbllf 10 be used. 

Allowable E•tr- F,bet StrH1 ,n 8~1ng. ""Fb"" lp,11 
RAFTER 

SPACING 'SIZE 
HOO 1500 1600 1700 1800 1900 2000 2100 2200 2400 2700 IINI UNI 

142 148 15 2 158 161 16 7 170 17 5 17 10 
1.24 1 37 1.51 166 181 196 2 12 128 244 120 

13-3 139 14 2 148 151 156 15 11 16 3 168 17 5 
1.16 1.29 1.42 1.55 169 1 83 198 213 718 2 60 13 7 

12-4 12·9 13·2 13-7 13 11 14 4 148 15 1 15 5 161 
1.07 1.19 I 31 144 '56 1 70 183 1 97 2 11 2 41 160 2■ 6 

11-3 11-7 12-0 124 129 13 I 1J!i 139 141 148 
0.98 1.09 120 1.31 143 I SS I 67 180 I 93 2 20 19 2 

10-0 105 10-9 11 I II 5 II 8 12 0 12 4 12 7 13 2 13 II 
0.88 097 1.07 I 17 I 28 I 39 I SO 161 1 73 1 97 2 35 24 0 

18-9 19-5 200 20-8 21-3 11 10 214 2211 736 
174 1.37 151 166 181 196 2 12 228 244 120 

17-6 18-2 18·9 194 1910 205 2011 215 :11 II 1111 
116 129 142 155 I 6Y 183 198 i13 n8 260 13 1 

16·3 16-9 174 17 10 18-5 18 11 195 1910 204 21 3 
1.07 119 1.31 144 156 1 70 183 197 2 II 241 160 2aR 

14-10 15-4 15-10 164 16-9 17 3 178 18 2 18 7 195 
0.98 109 1.20 1 31 143 155 I 61 180 193 220 19 7 

13-3 13-8 14-2 14 7 15-0 15 S 1510 163 16 7 17 4 185 
0.88 0.97 1.07 117 1.28 1 39 150 161 1 73 I 97 2 35 24 0 

23-11 24-9 25-6 26•4 27 I 27 10 28 7 293 2911 
1.24 1.37 1.51 166 181 196 2 12 2.28 244 120 

22·4 23·2 23·11 24,7 25.4 260 768 17 4 '80 79 3 
1.16 1.29 1.42 1.55 169 183 198 2 13 2 28 260 13 1 

:Z0.8 21-5 221 22-10 23-5 24 1 249 254 75 II 27 1 
1.07 1.19 1.3f 144 156 1 70 183 1.97 2 II 2 41 160 ... ,o 
18-11 19-7 20-2 20-10 n5 220 2'27 231 238 24 9 
0.98 1.09 1.20 1 31 143 155 167 1.80 1 9J 220 19 2 

16·11 17-6 18-1 18-7 192 198 20 2 208 21 2 7' 1 73 5 
0.88 0.97 1.07 117 1.28 139 150 161 1 73 I 91 2 35 24 0 

29-1 30-1 31-1 32,0 32 11 33 10 349 35 7 365 
1.24 1.37 1.51 166 181 196 , 17 228 244 120 
27-2 28-2 29-1 19-11 30-10 318 316 33 3 341 35 7 
116 1.29 1.42 1.55 169 183 198 213 228 160 13 7 
25-2 26-0 26-11 27-9 286 29-4 30-1 30-10 316 32 11 
1.07 1.19 1.31 1.44 1 S6 170 183 197 2 II 241 160 , . ., 
23-0 23.9 24-7 25-4 260 269 27 5 28 2 28-9 301 
0.98 1.09 1.20 1.31 1 43 1.55 1.67 1.80 193 220 19 2 
:Z0.6 21-3 21-11 22-8 233 23-11 24 7 25-2 259 26-11 286 
0.88 0.97 1.07 1.17 128 I 39 150 1.61 1.73 1.97 2 35 24 0 

NOTE: The modulus of elasticity. "E ... in 1,000,000 pounds per square inch 1s shown t)Clow each span. 
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One and Two Family Dwelling Code 

Table No. 7-F 
ALLOWABLE SPAN FOR LOW OR HIGH SLOPE RAFTERS 

30 Lbs. Per Sq. Ft. Live Load 
ISuppon,ng Gypsum Ce1hngl 

DESIGN CRITERIA: 
Strength - 15 lbs. per sq.,,. dead load plus 

30 lbs. per Sq. h. live load determines 
fibefstr-. 

Deflection - Fat 30 lbl. per sq. ft. live load. 
Limitld to span in inches divided by 240. 

HOW TO USE TABLES: Enter table with span ol 
rafters !upper figure 1n eoc:h squarel Determine 
s11e and spacing lf1rst column! based on uress 
grade IIOP row I and modulus l)f elas11c,1v llower 
figure 1n eoc:h Square) of lumber 10 be used 

RAFTER 
Allo-bl• Eatrenw Fiblf Screa on Bffldone. ·•Fb •• lp1d. 

SIZE SPACING 
UNI CINI 300 400 500 600 100 800 900 1000 1100 1200 1300 

5.,0 H 16 82 810 96 11).0 107 U I "7 121 
120 013 019 0.27 036 0.45 0.55 066 011 0.89 I 01 I 14 

5.5 6-3 10 18 8·J 810 95 9-11 10.5 1010 II 3 
13 7 012 o ,0 0.25 033 0.42 052 061 072 0.83 09!> I 07 

50 5-10 6-6 1 I 78 82 88 92 97 10.0 105 
216 16.0 0 II 017 0 2, 0.31 039 048 0 57 067 0.11 088 099 

47 5-4 5 II 66 10 16 7 II 8,4 89 92 11·6 
192 010 015 022 028 036 044 052 061 010 080 090 

41 4.9 5,4 5 10 6-3 6,8 7 1 76 110 8-2 86 
24.0 0.09 0.14 019 0.25 032 039 046 054 063 on 081 

78 8-10 910 1010 II 8 126 13') 13 11 14,8 15 J 1511 
12.0 013 019 027 0.36 0.45 055 066 011 089 101 1 14 

12 83 9.3 101 1011 11 8 12 5 13 I 13·8 14 4 14 I 
13.7 0.12 018 025 033 042 0.52 061 072 0.83 095 I (.11 

61 78 87 94 10 I 1010 116 1:11 128 13 3 IJ 9 
218 160 0 II 0 11 024 0.31 0.J9 0.48 057 061 077 088 099 

6·1 10 110 87 g.3 910 1().6 110 " 1 
12 1 12, 

19.2 010 0.15 022 028 0.36 0.44 052 0.61 010 080 090 
5-5 6-3 70 78 83 8·10 g.4 910 10-4 11).10 II J 

240 009 014 019 0.25 032 039 046 054 063 012 081 

99 II J 12 7 13-9 14 II 15 U 16 II 17 10 188 196 204 
12.0 013 0.19 0.21 036 045 0.55 066 011 089 I 01 I 14 

91 1().6 II 9 12 II 1311 14-11 15-10 16·8 17 6 18 3 190 
13 7 012 018 0.25 033 0.42 052 061 012 OBJ 09!> 1 07 

9.5 g.9 1().11 U II 12 II 13-9 14-8 155 16-2 16 11 17 7 
2110 160 0 II 017 0.24 031 039 0.48 0.57 0.61 011 088 099 

78 8-11 911 10-11 119 12 7 134 141 149 15-5 161 
19.2 0.10 015 022 028 036 0.44 052 061 010 080 090 

6-11 8-0 8-11 9-9 10-6 II 3 11 11 127 132 13-9 14 4 
24.0 0.09 014 019 0.25 032 039 046 OS4 0.6J 072 081 

11-10 13-8 15-4 16,9 18-1 19.4 20-6 218 22-8 239 24 8 
120 0.13 019 027 0.38 0-0 0.55 066 0.11 0.89 101 I 14 

II 1 12-10 14•4 15-8 UI II 18 I 19-3 20-3 21 J 22 2 2J I 
13.7 012 0.18 025 033 042 052 061 072 0.83 0.95 I 07 

10-3 11,10 IJ-3 14,6 15-8 16-9 17.9 18-9 19-8 20-6 21 5 
2•12 16.0 0.11 0.17 0.24 031 0.39 0.'8 0.57 0.67 0.77 0.88 099 

9-5 1().10 12·1 13-3 14,4 15-4 16-3 17-1 1711 18-11 11111 
111.2 0.10 0.15 0.22 028 036 0.44 052 061 0 70 0.80 090 

8-5 9-8 1().10 11-10 12-10 13-8 lc.tS 15•4 16-1 10.11 115 
240 0.09 014 0.19 025 032 039 0.46 054 043 072 081 

NOTE: The modulus of elasticity. ··e ", in 1,000,000 pounds per square inch ,s shown below each span 
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Appendix B 

Table No. 7-F lcont.) 

RAFTERS: Spans are measured along the 
horozontal proiection 11nd loads are considered 
as applied on the hor11ontal proiect,on. 

HOW TO USE TABLES: Enter table with span of 
rafters (upper figure in each square). Detonnlnealze 
and spacing (last column) based on stnm grade 
(top row) and modulus of olastlclty (lower f~ure In 
each square) of lumbar to ba used. 

Anow.1111 b- Fiber Soeu m llendi ..... Fb .. ISl'il. 
RAFTER 

SPACING SIZE 
14011 1500 1IOO 1700 11100 1900 2000 2100 2200 2400 2700 UNI CINI 

IH 13·0 13.5 13.10 14 2 14•7 15·0 154 15-8 
1 28 I 41 156 1 71 1.86 2.02 2 18 234 2.51 12.0 
11 9 12·2 12•6 1211 13.3 13·8 14•0 14.4 14-8 
119 I 32 1.46 160 I 14 1.89 2.04 2 19 2.35 137 

1010 11 3 11 7 II II 12,4 128 13·0 13.3 13,7 14•2 
I 10 I 22 1.35 148 161 175 1.89 2.03 2.18 2.48 16.0 2•6 
9,11 10 3 107 1011 II J 11-6 11·10 12-2 12•5 13,0 
I 01 I 1:1 1:13 I 35 I 47 1.59 I 72 185 1.99 2.26 19.2 

8,10 9·2 96 99 100 104 107 1010 Ill 11•7 12-4 
090 I 00 I 10 1 21 131 143 1.54 166 1.78 2.02 2.41 24.0 

16·6 17 I 17,8 18·2 18·9 19·3 19·9 203 20-8 
I 28 1.41 156 I 71 1.86 202 218 234 2.51 12.0 
15,!i 160 16-6 110 17 6 180 18·5 IS.II 19-4 
119 I 32 146 160 I 74 189 2.04 219 2.JS 13 7 
14 4 1410 15.3 159 163 16,8 17 I 17•6 17•11 18,9 
I 10 I 22 I JS 148 1.61 1 75 189 203 2 18 2.48 16.0 2•8 
13 1 13•6 13.11 145 14,10 15-2 15.7 160 16-4 17 I 
101 112 123 I 35 147 1.59 1.72 185 1.99 226 19.2 

11·8 1:11· 12,6 1210 13.3 1:).7 13·11 14.4 14-8 15.3 16,3 
090 I 00 I 10 I 21 1 31 I 43 154 166 178 202 241 24 0 

21 I n 10 226 23 3 23 II 246 25•2 25.10 265 
I 28 I 41 I 56 1 71 186 202 218 2.34 2.51 12C 
19,8 205 21 I 2"9 224 2211 2].7 2,.2 24-8 
119 I 32 146 160 I 74 1.89 204 219 2.JS 137 
ISJ 18 II 19-6 201 208 21 3 2110 22-4 22·10 2311 
I 10 I 22 I JS 148 161 I 75 1.89 203 2.18 2.48 160 2■ 10 
16-8 17 J 17 10 184 18 II 195 19·11 20-5 2010 21.10 
1.01 112 1.23 135 I 47 159 I 72 185 199 2.26 19.2 
14-11 15-5 15-11 16·5 16-11 17 4 1710 18·3 18·8 19-6 20-8 
0.90 1.00 110 1 21 1.31 I 43 154 1.66 I 78 202 241 24.0 

~1 2H 27•5 28-3 291 29.10 307 31 4 32'1 
I 28 1.41 I 56 1 71 1.86 202 2.18 234 2 51 12.0 
24-0 24-10 25-7 26-5 27 2 21.11 28·8 29.4 300 
119 1.32 1.46 1.60 1 74 1.89 2.04 2.19 2.JS 13.7 

22·2 2:).0 23-9 24•5 252 2510 26,6 272 27 10 29.1 
110 1.22 1 35 1.48 1.61 I 75 1.89 203 2 18 248 16.0 2•12 
203 210 2U 22-4 23·0 2].7 24•2 2410 255 26·6 
1.01 112 1.23 I 35 1 47 1.59 1.72 1.85 199 2.26 19.2 
ISi 18·9 19-4 2().0 206 21·1 218 22-2 22·8 23·9 25·2 
0.90 1.00 1.10 1.21 131 143 154 1.66 I 78 2.02 2.41 24.0 

NOTE The modulus of 111st1c1ty, "E ", in 1,000,000 pounds Pet' square inch ,s shown below each span. 
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One and Two Family Dwelling Code 

Table No. 7-G 
ALLOWABLE SPAN FOR LOW OR HIGH SLOPE RAFTERS 

DESIGN CRITERIA: 
Strength - 1S 1111 per sq. ft. dead load plus 

401111. per sq. ft. hve load determines 
f,t,er stress. 

O.fltct,on - For 40 lbs. per sq. ft. hve load 
L,m,lod to span ,n 1nchn d1111ded by 240. 

40 Lbs. Per Sq. Ft. Live Load 
!Supporting Gypsum Ceiling) 

HOW TO USE TABLES: Enter tablew11hspanof 
rafters lupper figure ,n each square) Oeterm1n1 
1111 and spacing lfust columnl based on streu 
gr1d1 Ctop ,owl and modulus of elaS11c,1y Uo_, 
l,gure ,n each squarel of lumber 10 be used 

Ano.able Ea- Fiblt Strftl "' Bffld1"1 ... Fb•• (psi) 

RAFTER 
SIZE SPACING 

CINI UNI 300 400 5CIO 600 700 IIOO 900 1000 1100 1200 1300 

S-3 6-1 6-9 1S 8-0 87 91 97 10-0 10-6 1011 
120 012 019 027 035 044 054 065 076 0.88 100 1 tJ 

411 58 64 6 II 76 80 86 8 11 9.5 910 103 
13 7 012 018 025 033 042 051 061 071 0.82 093 I($ 

46 53 510 65 6 II 75 710 83 8·8 91 95 
21,6 16.0 0 II 017 023 OJI 039 047 0.56 066 076 086 098 

4.2 49 54 5.10 64 6·9 7 2 ·77 7 11 83 88 
19.2 010 015 021 028 035 043 051 0.60 0.69 0 79 089 

38 4.3 49 SJ S8 61 6S 69 7 I 75 79 
240 009 014 019 025 031 038 046 054 062 0 71 080 

6·11 8-0 811 9-9 10-7 II J 12-Q 12 7 13 J 13 10 14 S 
120 012 019 027 03S 044 OJ>4 0.65 076 0.88 100 I 13 

6·6 76 84 92 911 11)7 11-2 ll•tO 125 12 II 136 
13 7 012 018 025 033 042 051 0.61 0.71 0.82 093 I 05 

60 6-11 79 9.5 9-2 9-9 10-4 10.11 11-6 120 126 
2•8 160 0 11 0 17 023 031 039 047 0.56 066 0.76 086 098 

56 6•4 7-1 79 84 811 9-6 10-0 10-6 1011 115 
19 2 010 015 0.21 028 035 043 0.51 0.60 0.69 0 79 089 

4 11 S-8 64 611 715 80 8·6 8-11 9-4 9-9 10 2 
240 009 014 019 025 OJI 038 046 054 062 071 080 

810 102 11 5 126 IJ.6 145 153 16-1 1611 17 8 18 4 
120 012 019 0.27 035 044 054 065 0.76 0.88 I 00 1 13 

83 9-6 10-8 11 8 12•7 136 14•3 15-1 IS•tO 166 17 2 
13 7 012 018 025 033 042 051 0.61 071 0.82 093 1 OS 

78 810 9.10 1010 118 12·6 13·3 13.11 14•8 153 1511 
21,10 160 0 11 017 023 031 039 047 056 066 0.76 086 098 

70 8·1 9.0 910 10-8 11•5 12·1 12-9 13-4 13·11 14•6 
19 2 010 015 021 028 0.35 043 OSI 060 0.69 0.79 089 

63 72 9.1 810 9-6 10-2 10-10 11 S 11 II 12·6 130 
240 009 014 019 025 0.31 038 0.46 0.54 0.62 0 71 0.80 

1().9 12S 1310 15 2 18·5 17-6 18,7 19 7 20-6 21-5 22-4 
120 012 019 0.27 035 044 054 0.65 0.76 0.88 , 00 1 13 

100 11 7 12 11 14 2 15.4 16·5 17S 18,4 19·3 20·1 2011 
13 7 0 12 018 0.25 0 33 042 OSI 061 071 0.82 093 I OS 

93 10-9 12-0 13,2 14-2 15•2 16,1 17-0 17-9 t8,7 19-4 
2.12 115.0 0 11 017 023 OJI 039 047 056 0.66 0.76 0.86 098 

8-6 9-10 1011 120 12 II 13,10 14,8 15·6 16-3 17•0 178 
192 010 0 IS O:ll 028 035 043 051 060 0.69 0 79 089 

11 89 910 109 11 7 12S 13 2. 13 10 14-6 15-2 159 
240 009 014 019 025 OJI 038 0.46 054 062 071 0.80 

NOTE The modulus of etas11c1tv. ··e··. ,n 1.000.000 pounds pe, square ,nch 1s shown below each span 
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Appendix& 

Table No. 7-G (cont.) 

RAFTERS: Spans are measured along the 
horizontal pro1ec1,on and loads are considered 
as apt>hed on the horizontal pro1ect,on. 

HOW TO USE TABLES: Enter table with span of 
rafters (upper figure in each square). Determine size 
and spacing (last column) blsod on slross grade 
(lop row) and modulus of elasticity (lower figure in 
each square) of lumber to bo used. 

AlloNtlle Eau- Fit.. Suea cc, Betld1119. ..Fb•• tps,I 
RAFTER 

SPACING SIZE 
1400 1tl00 1800 1700 1800 1900 2000 2100 2200 2.:1 1100 UNI UNI 

11,4 11·9 12., 12·6 1210 132 136 I] 10 14-2 
1.20 1.40 1.54 1.68 183 199 2.15 2 31 248 120 

ICU 11-0 11-4 11-8 120 124 128 130 Ill 
1.18 I.JI 1.44 IS7 172 186 201 2 16 232 1] 7 

9-10 ICU 10-6 10-10 111 115 11 9 120 12 4 1210 
1.09 1.21 1.33 1.46 I 59 1 72 186 200 2 IS 245 160 2■6 

8-11 9.3 97 910 102 I0S 108 110 II] 11 9 
0.99 1.10 1.22 1]] 145 1 57 1 70 18] 196 223 19.2 

a.o IJ.3 9.7 8-10 91 94 97 910 100 106 11 1 
0.89 0.99 1.09 1.19 130 I 41 152 163 1 75 200 2 38 240 

14,11 15-5 16·0 16,5 1611 17.5 17 10 18] 189 
1.26 1.40 154 1.68 _1_83, 199 2.15 2 31 248 120 

14-0 14-6 14-11 15-5 1510 16 3 168 111 17 6 
1.18 1.31 1.44 1.57 1 72 1 86 201 2 16 2 32 13 7 

12-11 13-5 13-10 14] 14-8 151 15!:I 1510 16 3 16 11 
109 1.21 1 Jl 146 1!:19 172 186 200 2 15 2 4!:I 160 2 ■8 

11,10 12-J 12 7 13-0 1]-5 13.9 141 146 1410 1!:15 
0.99 110 122 1.JJ I 45 1 !:17 1 70 18] 196 2 23 19 2 

10-7 10-11 11-] 118 120 124 12 7 12 11 13] 13 10 148 
0.89 099 I 09 I 19 I JO I 41 I 52 16] 1 75 200 238 240 

191 199 20-4 210 21 7 22 2 229 234 23 11 
1.26 140 154 I 68 183 199 2 15 2 31 248 t.'fl 

17-10 18-S 191 198 20-2 209 214 2110 224 
1.111 131 I 44 1 57 I 72 1.86 201 2 16 2 32 13 7 

16-6 171 17 8 18 2 189 193 199 202 208 21 7 
1.09 1 21 I 33 146 I 59 I 72 186 200 2 1!:I 2 4!:I 160 2■ 10 

15-1 15 7 161 167 17 1 17 7 180 185 1811 199 
0.99 1.10 1 22 I JJ 145 1 57 I 70 1 83 196 2 23 19 2 

13-6 1311 14·5 14-10 1!', 3 158 161 166 16 11 178 189 
089 099 1.09 I 19 I JO 1 41 I 52 I 63 I 75 200 2 J8 240 

23-2 24-0 14-9 1!'>-6 26 3 27 0 21 e 28 S 291 
1.26 140 1.54 168 183 199 2 IS 2 31 248 120 

21·11 225 23 2 23 II 24 7 2!:I 3 2!:111 26 7 27 2 
1.111 1 31 144 157 I 72 186 201 2 16 2 32 1] 7 

20-1 20-9 21 5 221 229 23 5 240 24 7 2!:12 26] 
109 121 I JJ 146 159 172 186 200 2 15 245 160 2■ 12 

18-4 19-0 197 20-2 209 214 21 II 225 230 240 
099 1.10 122 I JJ 145 I 57 1.70 183 196 2 23 192 
16-5 17-0 176 181 18-7 191 19 7 201 20-6 21 5 229 
0.89 0.99 I 09 I 19 1 JO I 41 I 52 163 1 75 200 238 240 

NOTE - The modulus of e1as1,c,1v ... E ·•. ,n 1.000.000 pounds per square ,nch ,s shown below each span. 
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One and Two Family Dwelling Code 

Table No. 7-H 
ALLOWABLE SPAN FOR LOW OR HIGH SLOPE RAFTERS 

20 Lbs. Per Sq. Ft. Live Load 
(Supporting Plaster Ceiling) 

DESIGN CRITERIA: 
Strength - 15 lbs. per sq. ft. deDd load plus 

20 lbs. por sq. fl. hve load determines 
fiber stress. 

Deflection - For 20 lbs. per sq. ft. hve load. 
Limited to SSMn 1n inches divided by 360. 

HOW TO USE TABLES: Enter table w1ths1Mnof 
rafters (upper figure ,n each squerel Oe1er,n1ne 
size end spacing Cf,rst column! based on stress 
grade 11op rowl and modulus of elastoetty Hower 
figure 1n each squarel of lumber 10 be ;,,std 

Allowable btreme Fiber Stress 1n Binding. '"fb" (psil. 
RAFTER 

SIZE SPACING 
IINI IINI 300 400 500 600 100 IIOO 900 1000 1100 1200 

6-1 1-1 8-6 9-4 100 10-9 11-5 12-0 12 7 13 2 
12.0 0.18 0.28 0.40 0.52 066 080 0.96 112 1 29 1 48 

6-2 7-1 7.11 8-8 9-5 10-0 10-8 11 3 11 9 12 4 

13.7 0.17 0.27 0.37 0.49 061 0.75 090 105 1 21 1 38 

5-8 6-7 7-4 8-1 8-8 9.4 9-10 10-5 10-11 11 5 
h6 16.0 0.16 0.25 0.34 0.45 057 0.70 083 0.97 1 12 1 28 

5-2 6-0 6-9 7-4 7 11 8·6 9·0 9-6 911 10·5 
19.2 0.15 0.22 0.31 0.41 0.52 0.63 016 0.89 102 

1 " 
4-8 5-4 6-0 6-7 7 1 7,7 81 8-6 8 11 9 .. 

24.0 0.13 0.20 0.28 0.37 0.46 0.57 0.68 0.79 092 1 04 

8-8 100 11-2 12-3 13·3 14-2 15-0 1!', 10 16 7 17 4 
12.0 0.18 0.28 0.40 0.52 0.66 0.80 0.96 1 12 1 29 1 48 

8-1 9-4 106 11-6 12-5 13,3 14-0 14 10 156 16 3 
13.7 0.17 0.27 0.37 0.49 0.61 0.75 090 1 05 1 21 1 38 

1-6 8-8 9·8 107 11 6 12 3 13·0 13-8 14 4 l!',0 
h8 16.0 0.16 0.25 0.34 0.45 0.57 010 0.83 097 1 12 I 28 

6-10 7-11 8-10 9-8 10-6 11 2 11 10 126 13 I 138 
19.2 0.15 0.22 0.31 041 0.52 063 0.76 0.89 1 02 t 17 

6-2 7-1 7-11 8-8 9,4 10-0 10-7 11 2 11 9 121 
24.0 0.13 0.20 0.28 0.37 046 057 0.68 0 79 097 1 04 

11-1 12-9 14-3 15,8 1611 18 1 19 2 202 21 2 22 I 
12.0 0.18 0.28 0.40 0.52 066 0.80 0.96 1 12 1 29 I 48 

104 11-11 13-4 14-8 15 10 1611 17 11 18 11 19 10 208 
13.7 0.17 0.27 0.37 0.49 061 0.75 090 1 OS 1 21 1 38 

9-7 11-1 12-4 13-6 14-8 158 16 7 17 6 184 19 2 
hl0 16.0 0.16 0.25 0.34 0.45 057 0 70 083 097 I 12 1 28 

8-9 101 11-3 12·4 134 143 152 15 11 169 17 6 
19.2 0.15 0.22 0.31 0.41 0.52 063 016 089 1 02 1 17 

7-10 9-0 10-1 11-1 11-11 12-9 13-6 14 3 150 15 8 
24.0 0.13 0.20 0.28 0.37 0.46 0.57 068 0 79 0.92 1 04 

13-5 lS-6 17-4 19-0 20-6 21 11 233 24 7 259 26 11 
12.0 0.18 0.28 0.40 0.52 0.66 0.80 096 1 12 119 1 48 

12-7 14-6 16-3 17-9 19-3 206 219 23·0 24 1 25 2 
13.7 0.17 0.27 0.37 o.,9 0,61 075 0.90 1.05 1 21 1 38 

11-8 13-5 15-0 16-6 17.9 19-0 20-2 21 3 22, 23 3 
h12 16.0 0.16 0.25 0.34 0.45 0.57 0.10 0.83 0.97 1 12 128 

108 12-3 13-9 15-0 16-3 11 ... 18-5 19-5 20-4 21 3 
19.2 0.15 0.22 0.31 0.41 052 063 076 089 102 1 17 

9-6 11-0 12-3 13-5 14,6 15-6 16-6 17 ... 18-2 19,0 
24.0 0.13 0.20 0.28 0.37 0'6 0.57 0.68 0 79 092 1 04 

NOTE, The modulus of etnt1c1ty ... E ... 1n 1.000,000 pounds per square inch 1s shown below each span 
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Appendix B 

Table No. 7-H (cont.) 

RAFTERS: S1>1n1 ire measured along the 
hor11on111 p,01act,on 1nd IOldl 1rt cons,ckfld 
• 1pp1ted on the hor11on111 pro1ec1ton. 

HOW TO USE TABLES: Ent11 table with q,an or 
rafters (upper figure In each square). Dotermlnesize 
and spacing (last column) baled on stress grade 
(top row) 11nd modulus or ela1tlclty (lower figure in 
each square) or lumber to be used. 

A.,.._ Eacr- Fibar Strea in Bencling. "Fb" (psil. 
RAFTER 

SPACING SIZE 
1300 1400 1500 UICIO 1100 1800 1900 2000 2100 UNI UNI 

13,8 14-2 14-8 15-2 15-8 
186 1.86 206 227 2.49 12.0 

12,10 13·3 13-9 14-2 14-8 15-1 
1.56 1 74 193 2.12 233 2.54 13.7 

11-10 12·4 12·9 13-2 13-7 1311 14,4 
144 1.61 1.79 1.97 2.15 2.35 255 16.0 2x6 

10-10 11-3 11-7 12-0 12-4 12-9 13-1 13-5 
132 147 163 1.80 1.97 2.14 2 32 251 19.2 

9-8 10-0 10-5 10-9 11-1 11-5 11-8 12-0 12-4 
1.18 1 31 146 1.61 176 1.92 208 2.24 2.41 240 

18-0 18-9 19-5 20-0 20-8 
166 1 86 2.06 2.27 249 120 

16-10 17-6 18-2 18-9 19-4 19-10 
1 56 I 74 193 2.12 233 2.54 13,7 

15 7 163 16-9 17.4 17 10 18-5 18-11 
144 161 I 79 1.97 2.15 2.35 255 16.0 2•8 

14-3 1410 15-4 15-10 16-4 16-9 17 3 17-8 
I 32 1 47 163 180 197 214 2 32 251 19.2 

129 133 138 14-2 14 7 15-0 155 15-10 16-3 
I 18 I JI I 46 1 61 176 192 208 224 2.41 240 

230 :13-11 249 25-6 26-4 
166 186 2 06 2 27 249 12.0 

216 22 4 23 2 23 11 24 7 254 
156 I 74 1 93 2 12 2 33 2S4 13.7 

19-11 208 21 5 221 2210 235 2'1 
144 161 I 79 1 97 215 2 35 255 160 2x10 

18-2 18 11 19 7 202 20-10 71 5 220 22 7 
1 32 1 47 163 I 80 197 214 2 32 251 19.2 

16-3 16 11 176 18 I 18 7 19-2 198 202 20-8 
118 1 31 I 46 161 176 192 208 224 241 240 

28-0 291 :DI 31 1 320 
166 1.86 206 2 27 249 12.0 

76-2 27 2 28 2 291 2911 3010 
1 56 1 74 193 212 2 33 254 13.7 

24-3 252 260 26 11 27 9 286 294 
144 161 1 79 197 2 15 2 35 255 16.0 2.12 

22 2 23-0 23-9 24 7 25 4 260 269 27 5 
1 32 1 47 163 180 1 97 2 14 2 32 2 51 192 

19-10 206 21 3 21 11 22·8 23 3 23-11 24 7 252 
118 I 31 1.46 161 1 76 1 92 208 2 24 2.41 24.0 

NOTE : The modulus of elasticity, "E "', in 1,000,000 pounds per Square inch is shown below each span. 
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One and Two Famlly Dwelling Code 

Table No. 7-1 
ALLOWABLE SPAN FOR LOW OR HIGH SLOPE RAFTERS 

30 Lbs. Per SQ. Ft. Live Load 
(Supporting Plaster Ceilingl 

DESIGN CRITERIA: 
S1rength - 15 lbs. per sq. ft. dead load plus 

JO lbs. per SQ. ft. hve load determines 
fiber stress. 

Oellec11on - For JO lbs. per SQ. h. hve load. 
L1m11od 10 span ,n ,nchts d1v1ded by 360. 

HOW TO USE TABLES: Enter 1ablew11hspan of 
raf1ers (upper f,gu,e ,n each SQuarel Oeierm,ne 
s,ze and spac,ng (first column! based on stress 
grade (top rowl and modulus of elasuc11v llowtr 
figure ,n each squarel of lumber to be used. 

Allowable btr.M Fiber Streu in Bend.._ .. Fb•• lps,1. 
RAFTER 

SIZE •ACtNG 
CINI UNI 300 ., SOD GOO 700 890 900 1000 1100 1200 

5-10 6-8 7-6 8-2 8-10 9-6 10-0 1().7 111 11 7 
12.0 0.19 0.29 0.41 0.54 0.68 0.83 0.99 1.15 1 33 1.52 

5-5 6·3 7,0 7-8 8-3 8-10 9.5 9-11 10·5 1010 
13.7 0.18 0.27 0.38 0.50 0.63 0.77 0.92 1.08 125 1.42 

5-0 5-10 6-6 7 1 7-8 8-2 8-8 9-2 9.7 100 
21c6 16.0 0.16 0.25 0.35 046 0.59 0.72 0.85 1.00 1 15 131 

4-7 5.4 511 6·6 1-0 7-6 7-11 84 89 92 
19.2 0.15 0.23 0.32 0.42 0.53 0.65 0.78 0.91 1.05 1.20 

4-1 4.9 5-4 5-10 6-3 &8 7-1 76 7-10 82 
24.0 0.13 0.21 0.29 038 0.48 0.58 0.70 0.82 0.94 1.07 

7-8 810 9-10 10-10 11,8 12-6 13-3 13-11 14-8 15 3 
12.0 0.19 0.29 0.41 0.54 068 083 0.99 1.15 133 1.52 

72 8-3 9.3 10-1 10-11 11-8 12-5 13-1 13-8 14-4 
13.7 018 0.27 0.38 050 0.63 0.77 0.92 1.08 1 25 1.42 

6-7 7-8 8-7 g.4 10-1 10-10 11-6 12 1 12 8 133 
2a8 160 016 025 035 0.46 059 0.72 0.85 1.00 1 15 1.31 

&1 70 7 10 87 93 9-10 10-6 11-0 11 7 121 
19.2 015 0.23 0.32 0.42 0.53 065 0.78 0.91 105 1.20 

5-5 &3 1-0 7-8 83 810 9.4 9-10 10-4 1010 
24.0 0.13 0.21 0.29 0.38 0.48 0.58 0.70 0.82 0.94 1.07 

9.9 11-3 12-7 13·9 14-11 . 15-11 16-11 1710 18-8 19-6 
12.0 0.19 0.29 0.41 0.54 0.68 0.83 0.99 1.15 I 33 1.52 

9-1 10-6 11-9 12-11 13,11 14-11 15,10 16-8 17-6 18 3 
13.7 0.18 0.27 0.38 0.50 063 0.77 0.92 1.08 1.25 1.42 

8-5 9.9 10-11 11 11 12 11 13.9 14,8 15-5 162 16 11 
2a10 16.0 0.16 0.25 0.35 0.46 0.59 0.72 0.85 100 1.15 1.31 

7,8 8-11 9-11 10-11 11,9 12 7 13-4 14-1 14-9 15 5 
19.2 0.1!"» 0.23 0.32 0.42 0.53 0.65 0.78 0.91 1.05 1.20 

&11 8-0 8-11 g.9 10-6 113 11-11 12-7 132 139 
24:0 0.13 0.21 0.29 0.38 048 0.58 0.70 0.82 0.94 1.07 

l1•10 13·8 15-4 16·9 18-1 194 20-6 21,8 228 23,9 
12.0 0.19 0.29 0.41 0.54 0.68 0.83 0.99 1.15 1.33 1.52 

11·1 12-10 14-4 15,8 16-11 18-1 19-3 20-3 21 3 222 
13.7 0.18 0.27 0.38 0.50 063 0.77 0.92 1.08 1.25 1.42 

10-3 11-10 13-3 14-6 15-8 16-9 179 18-9 19-8 20-6 
21c12 16.0 016 0.25 0.35 0.46 0.59 0.72 0.85 1.00 1.15 1.31 

g.5 10-10 12-1 13-3 14-4 15-4 16-3 171 17 11 189 
19.2 0.15 023 0.32 0.42 053 0.65 0.78 0.91 1.05 1.20 

8-5 9-8 10-10 1110 1210 13-8 14-6 15-4 161 16-9 
24.0 0.13 0.21 0.29 038 0.48 0.58 0.70 0.82 0.94 1.07 

NOTE: The modulus of elasticity ... E ••. ,n 1.000.000 pounds per square inch is shoV11r1 below each span. 
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Appendix B 

Table No. 7-1 (cont.) 

RAnEAS: Spans- -ured along me 
horizontal projeclion and IOldl - considlrld 
• IIIPli9d on ttle horizontal projectil)/I. 

HOW TO USE TABLES: Enter teblo with span of 
rattars(upperfigurelneachsquant).Determlnesiza 
arid spacing (last column) bllsecl on stress grade 
(top row) and modulus of elasticity (lower figure in 
each square) of lumber to be usod. 

Allowable Extnme Fiblr Streu in Bending, "'Fb"' fsnil. 
RAFTER 

SPACING SIZE 
1300 1400 1500 1800 1700 1800 1900 2000 2100 UNI UNI 

12-1 12-6 13-0 13-5 13-10 
1.71 1.91 2.12 2.34 2.56 12.0 

11-3 11-9 12-2 12-6 12-11 
1.60 1.79 1.98 2.19 2.39 13.7 

1~5 1~10 11-3 11-7 11-11 12·4 
1.48 1.66 1.84 2.02 ·2.22 2.41 16.0 2116 

IU 9-11 103 10-7 1011 11,3 11-6 11-10 
1.35 1.51 1.&8 1.85 2.02 2.20 2.39 2.58 19.2 

8-6 8-10 9-2 9-6 9.9 10-0 10-4 10-7 10-10 
1.2) 1.35 1.50 1.65 1.81 1.97 2.14 2.31 2.48 24.0 

1S-11 16-6 17-1 17-8 18-2 
1.71 1.91 2.12 2.34 2.56 12.0 

14-11 1S.5 1&0 16-6 17-0 
1.60 1.79 1.98 2.19 2.39 13.7 

13-9 14-4 14-10 15-3 15-9 16-3 
1.48 1.66 UM 2.02 2.22 2.41 16.0 2•8 

12-7 13-1 13-6 13-11 14-5 14-10 15-2 15-7 
1.35 1.51 1,68 1.85 2.02 2.20 2.39 2.58 19.2 

11-3 11-8 12-1 12-6 12-10 13-3 13,7 13 11 14-4 
1.21 1.35 1.50 1.65 1.81 1.97 2.14 231 248 240 

~4 21-1 21-10 22-6 23-3 
1.71 1.91 2.12 2.34 2.56 12.0 

19-0 19-8 ~5 21-1 21-9 
1.60 1.79 1.98 2.19 2.39 13.7 

17-7 18-3 18-11 19-6 ~1 ~8 
1.48 1.66 1.84 2.02 2.22 2.41 160 2•10 
16-1 16-8 17-3 17-10 18-4 18-11 19-S 1911 
1.35 1.51 1.68 1.85 2.02 2.20 2.39 2.58 19.2 
14-4 14-11 15-5 15-11 1&5 16-11 174 17-10 18-3 
1.21 1.35 1.50 1.65 1.81 1.97 2.14 2.31 2.48 24.0 

24-8 25-7 2&6 27-5 28-3 
1.71 1.91 2.12 2.34 2.56 12.0 

23-1 24-0 24-10 25-7 2&5 
1.60 1.79 1.98 2.19 2.39 13.7 
21-5 22·2 23-0 23-9 24-5 25-2 
1.48 1.66 1.84 2.02 2.22 241 16.0 2.12 

19-6 »3 21-0 21-8 22-4 23-0 23 7 24-2 
1.35 1.51 1.68 1.85 2.02 2.20 2.39 2.58 19.2 
17-5 IS.I 18-9 19-4 ~o 206 211 21-8 22-2 
1.21 1.35 1.50 1.65 1,81 1.97 2.14 2.31 2.48 24.0 

NOTE· The modulus of etast,c,rv. ··e ... ,n t .000.000 oounds oe, SQuare ,nch ,, shown below each span 
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One and Two Family Dwelling Code 

Table No. 7-J 
ALLOWABLE SPAN FOR LOW OR HIGH SLOPE RAFTERS 

40 Lbs. Per Sq. Ft. Live Load 
(Supporting Plaster Celling! 

DESIGN CRITERIA: 
Strength - 15 lbs. per sq. It. deld load plus 

40 lbs. per IQ. It. live load determines 
fiblfstr•. 

Deflection - For 40 lbs. per IQ. h. live load. 
l1ffl4ted 10 sp1n in inches divided by 360. 

HOW TO USE TABLES: Entlf tablewnhsoari of 
raftlfs lupper figure ,n each square). Determine 
s,ze and spac:1119 lforst column) based on stress 
grade hop rowl and modulus of etn1,c1ty 11-
ftgure ,n each squa,el of lumber to be used 

IIAFTIII 
MDa1111 E.._ Fibar ScNa ill .,..._ "Fb" IPtil. 

IIZE •ACING 
(IN) CIN) - - IIOO «IO 100 1110 IDO 1000 1100 1200 

5-3 &1 g.g 7.5 8-0 8-7 9-1 9-7 1~ 10,6 
12.0 0.19 0.29 0.40 0.53 0.67 0.82 0.97 1.14 1.31 1.50 

4-11 5-8 &4 6-11 7-6 8-0 &6 8-11 9-5 9-10 
13.7 0.18 0.27 0.38 0.50 0.62 0.76 0.91 1.07 1.23 1.40 

4-1 5-3 5-10 6-5 6-11 7.5 7-10 8-3 8-8 9-1 
2ll8 18.0 0.18 0.25 0.35 0.46 , 0.58 0.71 0.84 0.99 1.1' 1.30 

4-2 4-9 5-4 5-10 6-4 6-9 7-2 7.7 7-11 83 
11U 0.15 0.23 0.32 0.42 0.53 0.64 0.77 0.90 1.04 118 

3-8 4-3 4-9 5-3 5-8 6-1 6-5 6-9 7-1 7-5 
24.0 0.13 0.20 0.28 0.37 0.47 0.58 0.69 0.81 0.93 1.06 

6-11 8-0 &11 !U 107 11-3 12-0 12-7 13-3 13-10 
12.0 0.19 0.29 0.40 0.53 061 0.82 0.91 1.14 1.31 1.50 

&6 1-6 8-4 9-2 9-11 107 11-2 11-10 12-5 12-11 
13.7 0.18 0.27 0.38 0.50 0.62 0.76 0.91 1.07 1.23 1.40 

&0 6-11 7.9 8-6 9-2 9.9 10-4 10-11 11-6 12-0 
2118 18.0 0.16 0.25 0.35 0.46 058 071 0.84 0.99 1.14 1.30 

5-8 6-4 7-1 7.9 8-4 8-11 9-6 10-0 10-6 1011 
19.2 0.15 0.23 0.32 042 0.53 0.64 0.77 0.90 1.04 1.18 

4-11 5-8 6-4 6-11 76 8-0 8-6 8-11 9.4 99 
24.0 0.13 0.20 0.28 0.37 0.47 0.58 0.69 0.81 0.93 1.06 

8-10 10-2 11-5 12•6 136 ltH, 15-3 16-1 16-11 178 
12.0 0.1P 0.29 0.40 053 067 0.82 0.97 1.14 1.31 1.50 

&3 9-6 108 11-8 12,7 13-6 14-3 15-1 15-10 16-6 
13.7 0.18 0.27 0.38 050 0.62 0.76 0.91 1.07 1.23 1.40 

7.9 8-10 9-10 1010 118 12-6 13-3 13-11 14-8 15-3 
2lll0 18.0 0.16 0.25 0.35 0.46 0.58 0.71 0.84 0.99 1.14 1.30 

1-0 8-1 9.0 9-10 108 115 12-1 12-9 13-4 13-11 
11U 0.15 0.23 0.32 042 053 0.64 077 0.90 1.04 1.18 

6-3 7.7 8-1 &10 9-6 102 10-10 11-5 11-11 12-6 
24.0 0.13 0.20 0.28 0.37 0.47 0.58 0.69 0.81 0.93 1.06 

109 12-5 13-10 15-2 165 17-6 18-7 19-7 20-6 21-5 
12.0 0.19 0.29 0.40 0.53 0.67 0.82 0.97 1.14 1.31 1.50 

100 1"1-7 1211 14-2 15-4 16-5 17-5 18-4 19-3 20-1 
13.7 0.18 0.27 0.38 0.50 0.62 0.76 0.91 1.07 1.23 140 

9-3 109 12-0 13-2 14-2 15-2 16-1 17-0 17-9 18-7 
2ll12 16.0 0.16 0.25 0.35 0.46 0.58 0.71 0.84 0.99 1.14 1.30 

8-6 9-10 1011 12-0 12-11 13-10 14-8 15-6 16-3 17-0 
19.2 0.15 0.23 0.32 0.42 0.53 0.64 0.11 0.90 1.04 1.18 

1-1 8-9 9-10 109 11-7 12-5 13-2 13-10 14-6 15-2 
24.0 0.13 020 0.28 0.37 0.47 0.58 0.69 0.81 0.93 1.06 

NOTE The modulus of etast1c1ty, "E ••. ,n 1.000.000 pouncts per square ,nch ,s shown below each span. 
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Appendix B 

Table No. 7-J (cont.) 

RA"IAS: SCIMl•• maawed along tti. 
hor110ftl81 P,O,ection and loedl •• --ed 
• 11111hed on tlle hom:ontal p,ojlct,on. 

HOW TO UIE TABLES: Enter table with span of 
railers (upper figure In uch square). Determine size 
end spacing (lut column) based on 1treu grade 
(top row) and modulus ol elutlclty (lower figure In 
each square) 01 lumber to be uaed. 

~ E!!tMM Filllr 11r.-ln ....... "Ftt (pa). 
RAFTER 

SPACING SID 
1JOD HOO 11100 1ICIO 1100 1IOD 1900 2000 2100 UNI UNI 

1~11 11-4 11-9 12-1 12-6 
1.59 1.89 2.09 2.31 2.53 12.0 

1~3 1~7 11-0 ,, ... 11-8 12-0 
1.51 1.77 ue 2.18 2.38 2.57 13.7 

9-5 9-10 1~2 10-6 1~10 11-1 11.5 
u8 1.83 1.81 2.00 2.19 2.38 2.58 18.0 2x8 

N &11 9-3 9-7 9-10 1~2 1~5 IN 
1.34 1.49 1.85 1.82 2.00 2.18 2.38 2.15& HU 
7.9 8-0 8-3 8-7 8-10 9-1 1M 9-7 9-10 
1.19 1.33 ua 1.13 1.19 1.95 2.11 2.28 2.45 24.0 

14-5 14-11 15-5 16-0 1&5 
1.19 1.89 2.09 2.31 2.53 12.0 

1:M 14-0 14-8 14-11 15-5 15-10 
1.58 1.77 us 2.18 2.38 2.57 13.7 

12-e 12-11 13-5 13-10 14-3 1-M 15-1 
1.48 1.13 1.81 2.00 2.19 2.38 2.58 18.0 2x8 

11-5 11-10 12-3 12•7 13,0 13-5 13-9 14-1 
1.34 1.49 1.85 1.82 2.00 2.18 2.36 2.55 19.2 

1~2 1~7 1~11 11·3 11-8 12-0 12-4 12-7 12-11 
1.19 1.33 ua 1.63 1.19 1.96 2.11 2.28 2.45 24.0 

19-4 · 1e.1 19-9 2CM 21-0 
1.18 1.89 2.09 2.31 2.53 12.0 

17•2 11-10 18-5 19-1 19-8 20-2 
1.58 1.77 UNI 2.16 2.38 2.57 13.7 
15-11 1&8 11-1 17-8 18-2 18-9 19-3 
ue 1.63 1.81 2.00 219 2.38 2.58 18.0 2lll0 
14-8 15-1 15-7 1&1 18-7 17-1 17.7 18-0 
1.34 1.48 1.85 1.62 2.00 2.18 2.36 2.55 19.2 
13-0 13-8 13-11 14-5 1'-10 1f>.3 If>.& 16-1 16-6 
1.19 1.33 1.48 1.63 1.79 1.96 2.11 2.28 2.45 24.0 

22•4 23-2 24-0 24-9 ~6 
1.59 1.89 2.09 2.31 2.53 12.0 
20-11 21-8 22-5 23-2 23-11 24-7 
1.58 1.77 1.96 2.16 2.36 2.57 13.7 
19-4 20-1 20-9 21-5 22-1 22-9 23-5 
ue 1.63 1.81 2.00 2.19 2.38 2.58 16.0 2a12 
17-8 1M 19-0 19-7 20-2 20-9 21-4 21-11 
1.34 1.49 UIS 1.62 2.00 2.18 2.36 2.55 19.2 
15-9 1&-5 17-0 17-6 18-1 18-7 19-1 19-7 20-1 
1.19 1.33 ua 1.63 1.79 1.95 2.11 2.28 2.45 24.0 

NOTE The modulus of el•t1c1tv, '1:", ,n 1,000,000 pounds P« sqv•• ,nch "shown llalow IIICh span. 
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One and Two Family Dwelling Code 

Table No. 7-K 
ALLOWABLE SPAN FOR LOW SLOPE RAFTERS 

Slope 3 in 12 or less - 20 Lbs. Per Sq. Ft. Live Load 
INo Finished Ceihngl 

DESIGN CRITERIA: 
Strength - 10 lbs. per sq. ft. dead load plus 

20 lbs. per sq. fl. live load determines 
fiber11rns. 

Deflection - For 20 lbs. per sq. ft. hve load. 
Limited to span in inches divided by 240. 

HOW TD USE TABLES: Enter tablewtlhspanof 
rafters (upper f,gure ,n each squarel. Dete.-m,ne 
s,ze and spacing Uirst column) baud on stress 
grade hop row I and modulus of elas11c11v Uo-r 
ligure ,n each square) ol lumblf to be used 

AlloMble Ex- Fiber S1r"1 1n Bending, .. Fb .. 1111'1. 
RAFTER 

SIZE SPACING 
UNI flNI 300 400 500 600 100 BOO 900 100I) 1100 1200 1300 

7 1 8-2 9-2 10-0 10-10 II 7 1' 4 130 13 7 14 2 149 
12.0 015 024 0.33 044 055 067 080 0.94 I 09 I 24 I 40 

6-8 7-8 8-7 9.5 102 1010 116 t22 129 13 3 13 10 
13.7 0.14 0.22 031 041 0.52 063 0 75 088 I 07 I 16 1 JI 

6-2 7-1 7 II 8-8 95 100 108 II 3 II 9 12 4 12 10 
2a6 16.0 0.13 0.21 01!l 038 048 058 070 082 094 1 07 171 

5-7 6-6 13 7-11 87 9-2 99 103 109 11 3 118 
19.2 0.12 019 0.26 035 0.44 0.53 064 075 086 098 ·~ 5-0 5-10 6-6 7 1 78 8-2 88 92 97 100 105 
24.0 011 0.17 024 031 039 048 057 067 077 088 099 

9-4 1010 12-1 133 14-4 153 16 3 17 I 17 II 189 196 
12.0 0.15 0.24 033 044 055 067 080 094 I 09 I 24 I 40 

9.9 101 II 4 12S 134 144 15 2 160 169 17 6 '8) 
13.7 0.14 0.22 031 0.41 OS2 063 0 75 088 I 02 I 16 I 31 

8-1 9.4 106 116 12-S 133 140 1410 IS6 16 3 16 10 
2,,8 16.0 0.13 0.21 0.29 0.38 048 058 0.70 082 094 I 07 171 

7-S 87 97 106 11-4 12 1 12 10 13-6 14 2 14 10 15 5 
19.2 012 019 0.26 035 044 OS3 064 0 75 086 098 I 10 

6-1 7-8 87 94 101 1010 116 12 I 1'8 13 l IJ 9 
240 0.11 017 024 031 039 048 OS7 0 67 077 088 099 

11-11 13-9 1S5 16 II 18 3 196 208 2110 22 10 23 11 24 10 
12.0 0.15 0.24 033 0.44 05S 067 080 094 I 09 I 24 1 40 

11,2 1211 14-S IS 10 17 I 183 194 205 21 5 27 4 23 3 
13 7 0.14 0.22 0.31 0'1 OS2 063 0 75 088 107 I 16 I 31 

104 II 11 13-4 14-8 IS 10 16 II 17 11 18 II 1910 208 216 
2,,10 16.0 0.13 021 0.29 0.38 048 058 0 70 082 094 I 07 1 21 

9-5 1011 12-2 134 14 5 15 5 164 17 3 181 1811 198 
19.2 012 019 026 03S 044 053 064 0 75 086 098 I 10 

8-5 9.9 1011 1111 12 II 139 148 15 5 16 2 16 11 17 7 
24.0 011 017 024 031 039 048 057 067 077 088 099 

1~6 169 18-9 206 222 23-9 2S2 266 2110 291 30 3 
12.0 0.15 0.24 0.33 044 055 067 080 094 I 09 1 24 1 40 

13-7 1S8 176 19 J 209 '122 236 24 10 260 '172 78 3 
13.7 014 1)22 031 041 052 063 0 7S 088 102 116 1 31 

12 7 14-6 163 179 193 206 219 '30 24 1 25 2 26 2 
21112 16.0 0.13 0.21 029 0.38 048 058 0 70 082 094 107 171 

116 133 1410 16-3 176 189 19 II 210 220 23 0 23 11 
l!U 0.12 0.19 026 035 044 OSJ 064 0 75 086 098 I 10 

10-3 1110 133 146 IS8 16-9 17 9 189 198 206 21 5 
24.0 0 II 017 024 031 039 048 057 067 077 088 099 

NOTE : The modulus of elasttc11v ... E ... ,n 1,000.000 pounds per square ,nch ,s shown below each span 
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Appendix B 

Table No. 7-K (cont.I 

RAFTERS: Spem are ,,_u,ed along die 
'-•zont .. DfOJICtion and loedl - considered 
• IA>lied on the hori,on1 .. DfOjlction. 

HOW TD USE TABLES: Enter t&blo with span ol 
rartors(upperligureinoachsqu&ro).Dolerminosizo 
and spacing (last column) based on stress grade 
(lop row) and modulus of elasticity (lower figure ,n 
each square) ol lumber to bo used. 

A--.tlle Eau.. Filla, Siraa in llendifta. "Fb H lplil. 
AAnER 

SPACING SIZE 
1400 1&CIO 1IOO 1100 1800 1900 2000 2100 2200 2tOO UNI UNI 

11>4 11>11 16-5 16,11 17.5 17,10 
1.56 1.73 1.91 2.09 2.28 247 120 
14-4 14-10 11>4 ~10 16-3 16·9 17 2 
1.40 1.02 1.78 1.96 2.13 2.31 2.49 13 7 
13-3 13-9 14-2 14-8 11>1 15-6 15-11 16-3 
1.35 1.liO 1.85 1.81 1.97 2.14 231 248 16.0 2•6 
12-2 12-7 13-0 13-4 13-9 14•2 14-6 1410 15·2 
1.23 1.37 I.SI 1.85 1.80 1.95 2 11 277 243 192 
10.10 11·3 11-7 11-11 11-4 12-8 13-0 13·3 13-7 14-2 
1.10 1.22 1.35 1.48 181 1.75 1.89 203 218 2.48 240 

2().3 2().11 21-7 22·3 22-11 23-7 
1.56 1.73 1.91 2.09 228 2.47 120 
18-11 19-7 20,3 2().10 21-5 22·0 22 7 
1.46 1.62 1.78 1.95 213 2.31 2 49 13 7 

17-8 18-2 18-9 19-4 19-10 20-5 20-11 21 5 
1.35 1.liO 1.85 1,81 197 214 2.31 2.48 160 2•8 
16-0 16-7 17-1 17 7 182 18-7 19,1 19-7 20-0 
1.23 1.37 1.51 1.85 1.80 1.95 2 11 2 27 243 192 

14-4 14-10 15-3 15-9 1&3 1&8 17 1 17-6 17 II 18-9 
1.10 1.22 1.35 1.48 1.61 175 1.89 2.03 218 248 240 

25-10 26-8 27-7 29.5 29-3 30-1 
1.58 1.73 1.91 2.09 2.28 247 120 
24-2 25-0 25-10 26-7 274 28·1 28-10 
1.48 1.82 1.78 1.95 2.13 231 249 1] 7 

22•4 23-2 23-11 24,7 25-4 26,0 26·8 27 4 
1.35 1.liO 1.65 1.81 1.97 2 14 231 248 160 2.10 
2().5 21-1 21-10 22·8 23-2 23.9 24-5 25-0 25 7 
1.23 1.37 1.51 1.65 1.80 195 211 2.27 243 192 
18-3 18-11 19-8 20,1 20-8 213 2110 224 2210 23 11 
1.10 1.22 1.35 1.48 1.81 1 75 189 2.03 218 2.C8 240 

31•4 32-S 33-8 34-7 35-7 315.7 
1.58 1.73 1.91 2.09 2.28 2.47 120 

29-4 3().5 31-4 32.4 333 34-2 3S-I 
1.46 1.82 1.78 1.95 213 231 249 13 7 

27·2 21-2 29-1 29-11 3().10 31-8 32-6 33.3 
1.35 1.50 1.85 1.81 197 2.14 2 31 248 160 2.12 

24-10 26-9 26-6 27-4 28-2 28-11 29-8 30-5 311 
1.23 1.37 1.51 1.85 1.80 1.95 2 11 2 27 243 192 

22·2 23-0 23-9 24·5 25-2 25-10 26-6 272 2710 291 
1.10 1.22 1.35 1.48 161 175 189 203 218 248 240 

NOTE: The modulus of llast1cttv. ·1:··. ,n 1.000,000 oounds per square inch II shown below Hch soan. 
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One and Two Family Dwelling Code 

Table No. 7-L 
ALLOWABLE SPAN FOR LOW SLOPE RAFTERS 

Slope 3 in 12 or less - 30 Lbs. Per Sq. Ft. Live Load 
(No Finished Ceiling, 

DESIGN CRITERIA: 
Stnn;th - 10 Iba. per IQ. h. dud load plus 

30 lbl. PII' IQ. ft. live load determines 
fil:Mrstrla. 

O.flection - For 30 lbl. per IQ. ft. live 10.S. 
Limited to soen in inch• divided by 240. 

HOW TO USE TABLES: Ent« table with span of 
ratters (uppat' figure in each square!. Oet•mine 
sire and specing !first column) baecl on strm 
grade ltOP rowl and modulus of elasticity 11-r 
figure in each square) of lumbel' to be used. 

RAFTER 
Allowable Ea- F,t. s,,na In a...ditlt ... Fb"" IPtll 

SIZE SPACING 
UNI UNI 300 400 500 '°° 700 aoo 900 1000 1100 1200 1300 

62 1 ' 
1 II 88 95 100 10-8 113 11 9 124 12 10 

120 015 023 032 043 054 066 0 78 092 106 1 21 1 36 

59 68 75 82 89 95 100 106 110 116 120 
13 7 014 022 030 040 050 061 073 086 099 113 1 27 

54 62 6 11 76 82 88 93 9.9 1().2 108 11 1 
216 160 013 020 028 0 37 047 057 0.68 0.80 0.92 1 OS us 

410 !> 1 63 6 11 75 7 11 8-5 8-11 9-4 9.9 101 
192 012 018 026 034 0.43 0.52 062 0.73 0.114 0.95 I 08 

4-4 50 5.7 6-2 6-8 11 7-6 7-11 8•4 8-8 9-1 
240 011 016 0.23 0.30 038 0.46 0.55 0.65 0.75 0.85 096 

81 9.4 106 11-6 125 13,J 14,0 14,10 15-6 16·3 16-10 
120 01!, 023 0.32 0.43 0.54 0.66 0.78 092 1.06 1.21 1.36 

7 7 89 99 11).9 11•7 12-5 13-2 13-10 14,6 15-2 159 
13 7 014 022 0.30 0.40 0.50 0.61 0.73 0.86 0.99 1.13 127 

10 81 91 911 109 11·6 12·2 12,10 13,5 14,0 14 7 
218 160 013 020 028 0.37 047 057 0.68 0.80 092 1.05 I 18 

65 75 83 91 g.9 106 11-1 11-8 12-3 12,10 13•4 
192 012 018 026 034 043 0.52 0.62 0.73 0.114 0.95 1 08 

!>9 6-1 75 Bl 8-9 9-4 9.11 1().6 11-0 11-6 11 11 
240 0 II 016 0 23 030 0.38 046 0.55 0.65 075 0.85 0.96 

104 11 11 13 4 14-8 IS.10 16-11 17 11 18·11 19-10 :zo.a 216 
120 015 023 032 0.43 0.54 066 0.78 0.92 1.06 121 1.36 

!U 11 2 126 13-8 14,9 1!>-10 169 17.9 18-6 19-4 202 
13 7 014 0.22 0.30 040 050 061 073 0.86 0.99 1 13 1.27 

811 104 11 7 128 13-8 14-8 IS.6 16-4 17 2 17-11 188 
2,,10 160 013 020 028 0 37 047 057 068 080 0.92 106 118 

82 g.5 107 11 7 126 134 14 2 14-11 15,8 16-4 170 
19 2 012 018 026 034 043 0.52 0.62 073 0114 0.95 I.OB 

74 85 95 11).4 II 2 1111 12-8 13•4 14,0 14-8 153 
240 011 016 0.23 0.30 0.38 046 0.55 0.65 0.75 0.85 0.96 

12 7 146 16-3 179 193 206 21-9 23-0 24,1 25-2 26-2 
120 015 023 032 043 0.54 0.65 0.78 0.92 1.06 1.21 1.36 

119 13 7 IS.2 168 18-0 193 205 21-6 22-6 23-8 24-6 
13 7 014 0.22 030 oco 050 0.61 0.73 0.86 0.99 1.13 1.:n 

1011 12 7 14-1 155 16-8 17 9 18-10 19-11 2010 21-9 22-8 
h12 160 0.13 020 028 037 047 0.57 0.68 0.80 0.92 1.06 1.18 

9-11 116 1210 141 1!>-2 163 17,3 18-2 1N 19-11 20-8 
192 0.12 '.) 18 026 0.34 0.43 0.52 0.62 0.73 0.114 0.115 1.08 

811 10-3 11-6 "7 13-7 14-6 IS.5 16-3 17-0 17-9 18-6 
24.0 0.11 0.16 023 030 O.J8 0.4& 0.55 0.65 0.75 0.85 0.96 

NOTE The modulus of elaS11c,tv. ""E ". ,n 1.000.000 pounds per square inch is mown below oach spon. 
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Appendix B 

Table No. 7-L (cont.) 

RAFTERS: $pens ••• -urad along me 
hor,rontal pro1ec1,on and !Olds •e considered 
as ac,cil,ld on the horizontal projec11on. 

HOW TO USE TABLES:•Enter table with span of 
railers (upper figure in each square). Dotarmlneaize 
and spacing (last column) based on stress grade 
(top row) and modulus of elasticity (lower figure In 
each square) of lumber to be used. 

Aao-111e E■- Fiar SOWII in 8enc1int. "Ft," Cpa1. 
AAnER 

SPACSNO SIZI 
1a 1IIOO 

,_ 
1700 1IOO 1100 2000 2100 2200 z«IO CINI IINI 

13-3 13-9 l&-2 l&-8 IS-I IS-8 IS-II 
1.52 11111 1.88 2.CM 2.22 2.41 uo 12.0 

12-5 12-10 13,3 13-8 ''"' l&-IS 1&-10 
1.42 l.!i8 1.74 1.90 2.08 2.25 2.43 13.7 

11-8 "·" 12-4 12·8 13-1 13,5 13-9 l&-1 1&-5 
1.32 1.48 UI 1.78 1.92 2.08 2.25 2.42 2.60 18.0 2■6 

10-8 10-10 11·3 11-7 11-11 12-3 12-7 12-10 13,2 
1.20 1.33 1.47 1.81 1.75 1.90 2.06 2.21 2.37 19.2 

8-5 8-9 10-0 10-4 10-8 10-11 11-3 11-6 11-9 12-4 
1.08 1.19 1,31 1.44 1.57 1.70 1.84 1.98 2.12 2.41 24.0 

17-8 19-2 IS-9 18-4 18-10 20-5 20-11 
1.52 UIII 1.118 2.04 2.22 2.41 2.60 12.0 
18-5 16-11 17-8 18-1 111-7 19-1 19-7 
1.42 1.158 1.74 1.90 2.08 2.25 2.43 13.7 
1&-2 1&-8 18-3 16-9 17-2 17-8 111-2 18•7 19-0 
1.32 ue 1.111 1.78 1.92 2.08 2.25 2.42 2.80 18.0 2■8 

13,10 1&-4 1&-10 11>-3 11>8 18-2 18-7 16-11 17◄ 
1.20 1.33 1.47 1.111 1.75 1.90 2.05 2.21 2.37 19.2 
12-5 12-10 13,3 13,8 1&-0 1&-5 1&-10 1S-2 1!>8 18-3 
1.08 1.19 1.31 1.44 1.57 1.70 1.114 1.98 2.12 2.41 24.0 

22-4 23-2 23-11 2&-7 25-4 ze.o 28-8 
1.52 1.f.111 1.88 2.04 2.22 2.41 2.60 12.0 
20-11 21-8 22-4 no 23-8 2&-4 25-0 
1.42 1.158 1.74 1.90 2.08 2.25 2.43 13.7 
18-4 20-0 20-8 21◄ 21-11 22-6 23-2 23-8 2&-3 
1.32 us UI 1.78 1.92 2.08 2.25 2.42 2.60 16.0 2■ 10 

17-8 111-3 1&11 19-6 20-0 20-7 21-1 21-8 22-2 
1.20 1.33 1.47 1.111 1.75 1.90 2.06 2.21 2.37 19.2 
1!>10 18-4 18-11 17.5 17-11 111-5 18-11 111-◄ 19-10 20-8 
1.08 1.19 1.31 1.44 1.57 1.70 1.84 1.98 2.12 2.41 24.0 

27-2 28-2 29-1 29-11 30-10 31-8 32-6 
1.52 1.69 1.118 2.CM 2.22 2.41 2.60 12.0 
25-5 20-4 27-2 28-0 28-10 29-7 30-5 
1.42 1.58 1.74 1.90 2.08 2.25 2.43 13.7 
n8 2&-4 25-2 25-11 26-8 27.5 28-2 28-10 29-6 
1.32 us I.SI 1.78 1.92 2.08 2.25 2.42 2.80 18.0 2■ 12 

21-8 22.3 no na 2&-4 25-0 25-8 28-4 26-11 
1.20 1.33 1.47 1.81 1.75 1.90 2.06 2.21 2.37 19.2 
19-3 18-11 20-8 21-2 21,9 22·5 23-0 23,-6 2&-1 25-2 
1.08 1.19 1.31 , ..... 1.57 1.70 1.84 1.98 2.12 2.41 24.0 

NOTE: The modulus of elaticity, "E ·•. in 1,000.000 pounds 1Mf lqult9 inch is Shown billow NCh span. 
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One and Two Family Dwelling Code 

Table No. 7-M 
ALLOWABLE SPAN FOR LOW SLOPE RAFTERS 

Slope 3 ,n 12 or less - 40 Lhs Per Sq. Ft Love Load 
INo F1n1shed C1t1hngl 

DESIGN CRITERIA: HOW TO USE TABLES: Enter tlbll with spen of 
rah .. luppe, figure ,n udl lQUarll. D111m11n1 
sin and 1')1C•OQ lfint colurnnl blNCI on 11,_ 
gradl ltOP rowl 111d modulus of t1•11c11y 0-
figu,1 in Ndl SQUerll of lumblf 10 bl UMd. 

Strength - 10 lbs. per sq. h. dHd lo.ct plus 
40 lbs. per sq. ft. love lo.ct determ1n11 
f1bef str111. 

Dellec:11on - For 40 lbs. per SQ. ft. hv1 load. 
Limited 10 span 1n 1nch11 d1v1dld by 240. 

RAFTER 
SIZE SPACING 

1000 1100 1200 1300 UNI CINI 100 800 900 

:1,6 

:118 

1•10 

170 

IJ 7 

160 

19:1 

:140 

1:10 

56 64 71 79 
0 14 0 :12 0 l I O 41 

es I 
OSI 

90 
063 

96 
0 75 

100 
088 

S :1 S 11 6 8 7 J 710 1 8 S 8 II 9 S 
Oil 021 019 038 0.4ft ·· OS9 l 070 081 

44 so 57 6:1 68 71 76 :711 
011 018 0:14 032 041 oso 059 069 

106 
I 01 
910 
09!, 

I 9 I 
088 
e, 
080 

96 : 911 
I 00 j I 17 

_1.a..J_1-+--~-~J"-l_~_2_
1
~_t-g;..~~-1--:-~_"t-_:,O_~_t-o_'~-~---,r-~-~-:--,_~

1
_e_;....,._0~'

3
gs~o _ij~_ I :~; 

63 73 81 811 97 103 1011 116 110 ; 127 I 131 
O 17 O 19 027 OJS 044 054 065 0 76 088 J I 00 t-~ 
59 67 H, 81 89 94 911 106 110 I 115 1111 

160 

19:1 011 0 18 024 032 041 oso 059 069 080 091 j 1 01 
5-2 SIi 67 73 710 84 811 94 910 1 103 I 108 

:14 0 010 016 012 1:19 036 044 OSJ 061 071 081 I 097 

93 108 1111 1:1 142 ISi 160 1611 179 l 186 I IQJ 

_1.a..:1.a..o-+--0 _1,-+__;0;_2:..;;2--11--o--J_1 ~_o_,_, --t-_o_s,_t-o_6_3~_0_1_s--t_o_ee_-t-1_0_1 _ _0_ ~ ~~ 
88 100 11:1 1:13 Ill 141 ISO 1510 167 114 I 180 

IJ 1 0 IJ 021 029 038 048 059 0 70 087 09!, I 08 I 1 7; 
80 93 104 114 123 Ill 1311 148 154 160 168 

160 012 019 02-7 OJ!> 044 054 065 076 088 100 117 
....;;...;;....+-.;.7 "'"', ~__;8;._S..;;...-+-....;;9....;;5_+--'-,0"'"4'--~-d-2-t-l;..;I_I_I +-..;.1..;.7.;..8-+--, 3-,'---t-,;_4:..;;0 __ +-,..c., ·a~ 
_1.;..9.;..:1 ___ 0_11 __ 0'--1 __ e--1_0""":1_4 __ o_J1 __ 0_,, __ o_s_o __ o_s9 069 080 091 , OJ 

2110 

no 

13 7 

6 6 7 7 8 S 9 3 IO O 10 8 II 4 11 11 12 6 
010 016 022 029 036 0411 0!,3 061 071 

IJ I 
081 

IJ 1 
0 91 

Ill 130 146 ISII 117 184 196 106 117 7'6 '35 
014 on OJI 041 051 063 075 088 101 IIS 130 

106 12:1 137 1411 161 i1:1 183 193 207 "' 7111 
0 13 0 21 0 29 0 38 0 48 0 :,9 0 70 0 87 0 9S 1 Oil 1 n 
99 113 127 139 1411 1511 1611 119 188 196 703 

_1_6_0 __ 0_12 __ 0_1_9--11--0_2_1 __ 0_3s __ o_44 __ o_r., 05r, o 76 oaa 1 oo 1 17 

811 103 116 127 137 146 1S5 163 110 179 186 
19.2 011 018 024 032 041 oso 059 069 080 091 103 

111 g.2 103 113 12 2 130 139 1...,.,..,.&-,-,·s:-3-~,-s-1-1-+--,-6-1""" 
240 010 016 022 029 036 044 053 061 071 081 092 

NOTE The modulus of elast1c1ty, .. E ••• ,n 1,000,000 poun,ts per square inch ,s shown below each span 
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AppendixB 

Table No. 7-M (cont.) 

IIAFTIRS: s.-.- rnaaured elong the 
llorizontal projection and loads •• conlidered 
• applied on die hotizontel projec1ion. 

HOW TO USE TAB&.l!S: Enter table with span ol 
rafters (upper figure in each square). Dolorminesize 
ind spacing (lul column) based on stress grade 
(lop row) and modulu1 of elaaticlty (lowor figuro in 
each square) of lumber to bl used. 

A11oab11 E- Filllr I._ ill ......_ "'Ft," C,-1. 
IIAnUI 

SPACING san 
MOO IICIO MOO nao IIOO ,.., 2000 2100 Z200 MIO UNI CINI 

11-11 12-• 12-1 13-1 13-6 13-10 , .. 2 
us 1,81 1.11 I.IM 2.12 2.30 2.48 12.0 

tt-1 11-8 11-11 12·3 12•7 12-11 13-3 13-7 
t.315 1.51 UIS t.12 1.1111. t.15 2.32 U9 13.7 

1~3 10,8 11·0 11-4 11-8 12-0 12-4 12-7 12-11 
1.28 1.39 1.54 ua 1.83 1.1111 2.t5 2.31 2.48 te.0 :htl 

1-5 1-9 10,0 ·~· 1GB 1~11 11·3 11-8 11·9 12-4 
1.15 1.27 1.40 1.54 1.67 t.11 UIS 2.11 2.26 2.58 19.2 

8-5 N 1-0 1-3 1-8 1-9 ·~ 10,3 IN 11-0 
1.03 1.14 1.25 1.37 1.50 U2 1.75 1.89 2.02 2.30 24.0 

15-1 18-3 18-9 17.3 17-9 18-3 18-9 
us I.tit 1.77 1.M 2.12 2.30 2.48 12.0 
1 .. , 15-2 15-8 18-2 18-7 17•1 17-G 17-11 
t.315 t.51 1.1515 1.12 1.flll 2.15 2.32 2.49 13.7 

13-7 1 .. 0 te-G 1 .. 11 15-5 15-10 18-3 115-7 17-0 
1.26 1.39 1.54 ua 1.83 UII 2.15 2.31 2.'8 115.0 2a8 
12-5 12·10 13-3 13-8 14-0 , .. fj 14-10 15-2 15-e 111·3 
1.15 1.27 1.40 1.54 1.87 1.81 1.18 2.11 2.28 2.58 19.2 

11-1 11·15 11-10 12-2 12-7 12-11 13-3 13-7 13-11 ,..a 
1.03 1.14 1.25 1.37 1.50 U2 1.75 1.IISI 2.02 2.30 24.0 

21M) 2N 21-4 22-0 22-8 23-3 23-11 
us 1.81 1.77 t.M 2.12 2.30 2.411 12.0 

18-8 IM 204 20-7 21-2 2U) 22-4 22·11 
t.315 1.51 , .• 1.82 1.18 2.15 2.32 USI 13.7 

17-4 17.11 IM , .. , 11-7 20-2 20-II 21·2 21-8 
t.28 1.39 1.54 us 1.83 ue 2.15 2.31 2.411 18.0 21110 

15-10 1M IS-11 17.5 17-11 18-5 11~11 IIM 11-10 20-8 
1.15 1.27 1.40 1.54 1.Cl7 I.Bl 1.98 2.11 2.26 2.58 19.2 
1♦2 '" 15-1 15-7 18-0 IN 18-11 17-4 17•9 IN 
1.03 1,14 1.25 1.37 1.50 1.82 1.15 1.89 2.02 2.30 24.0 

24-4 25-2 25,0 2&-9 27•7 28-4 21-1 
U& Ult 1.11 1.M 2.12 2.30 2.'8 12.0 

22-9 23-0 24-4 25-1 59 28-8 27•2 27·10 
1.38 Ut UIS 1.82 1.18 2.15 2.32 2.49 117 
21-t 21-9 22~ 23-2 23-10 24-e 25-2 3-9 2&-5 
1.28 1.38 1.54 , .. 1.13 1.99 2.15 2.31 2.48 11.0 21112 

1•3 11-11 20a 21·2 21-9 22-5 23-0 23-0 24-1 3-2 
1.15 1.27 1.40 1.54 1.17 1.81 1.98 2.11 2.28 2.58 IU 
17-2 17.9 IM 18-11 IN 21M) 20a 21-1 21•7 224 
1.m 1.14 1.25 1.37 1.50 1.82 1.75 1.89 2.02 2.30 24.0 

NOTE: TN modul .. of 11111iclty, "E", in 1,000.000 poundll per~ indl ii lh- below aach apan. 
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One and Two Family Dwelling Code 

344 

Table No. 7-N 
ALLOWABLE SPAN FOR HIGH SLOPE RAFTERS 

Slope over 3 in 12 - 20 Lbs. Per Sq. Ft. Live Load 
(Heavy Roof Covering! 

DESIGN CRITERIA: 
Slrength - 15 lbs. per sq. fl. dead load plus 

20 lbs. per sq. fl. live load determines 
fiber stress. 

Deflection - For 20 lbs. per sq. fl. live load. 
Limited 10 span in inches divided by 180. 

HOW TO USE TABLES: Enter table wilh span of 
rof1.s (upper figure in csac:h square). Determine 
size ond spacing (first column! based on SlrllSS 
grade (top row) and modulus of elos1ici1y (lo_, 
figure in each square) of lumbs 10 be usod. 

RAFTER 
Allo.,.ble ht,..,. F,blr Strt11 in Blftdint, ""Fb'• lptil. 

SIZE SPACING 
CINI UNI 200 300 400 500 600 700 IIOO IIOO 1000 1100 1200 1300 

3.5 •·2 • 10 55 511 5.5 610 73 1-8 80 8• 88 
120 oos ()09 0 1• 020 026 033 0.'10 048 0.56 065 01• 083 

J.2 311 •·& 51 S6 6-0 6!, 69 72 76 710 82 
13.7 o.os 009 013 019 02• 0.31 038 04!, OS2 061 0.69 078 

2·11 37 42 •a S-1 5-6 !, II 6-3 67 611 7.3 76 
2•• 16.0 004 008 012 017 023 028 OJS o.•1 o•9 056 0~ 012 

2-8 J• 310 .. 3 .. 8 5-1 !,!, 59 6-0 64 67 611 
192 O.Ot 0.01 011 016 0.21 0.26 032 038 o.u 0.51 058 066 

2-5 1-11 JS 3-10 •2 •·& • 10 5-1 5S 58 S II 62 
2•.o 004 001 010 O.H 0.18 0.23 0.28 0:M o.•o 046 OS2 059 

s.• 67 H 8·6 9·• 100 109 11-5 12-0 127 13-2 138 
12.0 o.os 009 0.1• 0.20 026 033 0.40 048 056 065 0.7• 083 

s.o 62 11 7-11 8·8 9.5 10-0 108 11·3 119 12·• 12-10 
13,7 005 009 0.13 0.19 0.2• 0.31 038 o•5 052 0.61 0.69 018 

•·B 5,9 6-7 7 .• a.1 8-8 9• 9-10 105 1011 115 1110 
2a6 16.0 004 0.08 0.12 017 023 0.28 0.3!> o.•1 0.49 056 o.~ on 

•·3 5·2 6-0 6-9 7 .• 7-11 86 90 9·6 911 105 1010 
19.2 O(M 0.01 0 II 0.16 021 026 032 0.38 0 ... 051 058 066 

J.10 .. a 5-• 6-0 6-7 11 11 81 B6 8 II 9-• 98 
2•0 OCM 001 010 0.H 018 023 028 O:M 0'10 046 0.52 059 

71 BB 100 II 2 123 13 3 1•2 150 15-10 167 11• 180 
12.0 oos 009 01• 0.20 026 033 o•o 048 0.56 065 074 083 

IH 81 9·• 11Ml 116 12$ 133 H,0 ,. 10 156 163 1610 
13 7 0.05 009 0.13 0.19 0 2• 031 0.38 0.45 052 0.61 0.69 018 

G-2 76 BB 9.9 1().1 116 12·3 13-0 13·8 1•-· 150 15 7 
2a8 160 0.04 0.08 012 0.17 0.23 0.28 O.JS 0.41 0•9 0.56 0.64 072 

S.1 6-10 7 II 810 9.9 1(),11 112 11-10 12·6 13-1 13 8 1• 3 
19.2 O.Ot 0.01 0.11 0.16 0.21 026 032 038 0.44 0.51 0.58 066 

~ ll·Z ,1 7,11 8-8 9.4 100 1().7 11·2 11-9 123 129 
24.0 OCM 001 010 0.14 0.18 0.23 028 O:M 0'10 0.46 0.52 059 

~ 11-1 129 14-3 158 16,11 18-1 19-2 202 21-2 22 1 230 
12.0 0.05 009 014 0.20 026 033 0.40 0.48 0.56 065 0.74 083 

l>ll 10• II II 13• 1•-s IS.10 16-11 17,11 18·11 19-10 208 216 
13.7 0.05 0.09 013 0.19 0.24 0.31 0.38 0.45 0.52 0.61 069 018 

7-10 97 11-1 12·• 136 1 .. 8 l!,.8 16-7 17-8 18• 19 2 1911 
2al0 160 OOt 008 0.12 017 0.23 0.28 035 0•1 o•a '"'"' ...... "'" 7-2 8,9 1().1 11-3 12• 13,4 1 .. 3 15-2 15·11 169 17.5 18 2 

19.2 0.(M 0.01 011 016 021 O.X 0.'.12 o-m 0 .. 0.51 """ n-. 
H 7-10 9-0 1().1 11 I 11,11 12-9 13-11 1•-3 IS-0 158 16 3 

24.0 0,(M 0.01 010 0.1• 018 023 028 O.:M 040 o . .a 0.52 059 

NOTE: The modulus of elostlcity, .. E ... in 1,000,000 pounds per squi,re Inch is shown below eac:h span. 



AppendixB 

Table No. 7-N (cont.) 

RAFTERS: Spans art measured along the 
ho,izontal projection ■nd loads are consid•ad 
• IPOlild on me horizontal projection. 

HOW TO UII! TMI.U: Enter tabla with span of 
raltors (upper figure In each 11quare). Detarmlnaslze 
and spacing (tut column) bued on stress grade 
(top row) and modulus of alas1lclty (lower figure In 
each square) of lumbar to bo UIOCI. 

Alio-llle htr- Fotar Str .. "' ......... ••,11·• 111111. 
RAFTER 

SPACING SIZE 
1400 1500 11100 1100 1100 1t00 2000 !100 2200 2t00 2700 ,000 UNI UNI 

90 9• 98 911 103 108 1010 11 1 11 • 1110 121 
093 103 11• 12• 136 U1 1 S9 I 71 183 209 249 120 

as &9 90 u 97 910 101 10• 101 II I 119 
087 096 I 06 116 121 I 37 I C8 160 I 71 19!, 233 13.1 
710 81 8• 87 810 91 ,. 97 910 103 1010 11,5 
080 089 098 108 I 17 127 I 31 1 C8 I S9 181 218 2.ft3 18.0 2•• 
72 7S 78 110 81 8• 8-6 8,9 B II 9• 9-11 105 
073 081 090 098 I 07 116 I 2S I JS us UiS 191 2.31 19.2 

as 8,7 610 70 73 75 7-8 710 80 8• 810 t-• 
068 073 080 088 096 I 0. 112 I 21 129 1 C8 118 2.0S 2•.o 

1•2 1• 8 1S2 158 161 167 110 115 17 10 18 7 19-9 
093 103 IH I 2• 136 U7 159 I 71 183 20) H9 12.0 
133 139 ,. 2 ,.a 151 156 1S11 18-3 168 115 185 
087 096 106 118 121 I 37 I C8 160 I 71 19!, 2.33 13.1 
12• 129 13 2 137 13 11 , .. 14-8 151 155 18,1 17.1 18-0 
080 089 098 108 I 17 127 I 31 148 I S9 181 2.16 2.53 18.0 :h6 
113 117 120 124 129 13 1 13S 139 141 ••8 151 16-5 
073 081 090 098 1 01 116 12S I JS us 165 191 2.31 19.2 
100 105 109 111 115 118 120 12. 12 7 132 1311 14•8 
066 073 080 088 096 10. I 12 I 21 129 I.ca 176 206 24 0 

189 195 200 208 21 3 n 10 22• 1211 236 248 280 
093 I 03 I 1• 12• 1.36 In I S9 1 71 183 2.09 249 12.0 
116 182 189 19• 1910 205 2011 21 S 21 11 1211 24-4 
087 096 106 116 121 I 37 I C8 180 171 195 233 13.1 
16 3 169 17 41 1110 18S 1811 195 19,10 204 213 n-a 23-9 
080 089 098 108 111 1 21 1 37 I C8 159 1.81 2.18 2.53 180 :h8 
1410 1~41 IS 10 16-4 169 113 178 182 181 IH 20-1 21-8 
013 081 090 098 1 07 I 16 125 135 1415 1.65 191 2.31 19.2 
13 3 138 1412 14 7 IS-0 155 IS 10 16·3 16 7 17.41 18·5 19-5 
066 073 080 088 096 I 0. I 12 121 I 29 148 U8 2.08 2•.o 

2311 2~9 256 M,41 211 2110 281 293 2911 31 3 33-2 
093 103 1141 124 136 1417 159 I 71 183 2.09 249 12.0 
12 41 23 2 23 11 2•·' 2541 280 288 2141 280 293 310 
087 096 I 06 111 127 131 I C8 160 1 71 195 2.33 13.1 
20-8 215 221 2210 23-5 2411 2419 25• 25 11 211 29.9 J0.3 
080 0119 098 I 08 111 I 27 I 31 I ca 1.59 181 216 2.53 180 2•10 
1811 19-7 202 2010 21 S 220 22 7 2:n 238 2419 28·3 21-8 
073 081 090 098 1 07 116 125 13S 1415 165 191 131 192 
16·11 176 181 18 7 192 19-8 20-2 20-8 21 2 n, 23.5 2•·9 
066 0.13 080 088 096 I 0. 1.12 121 129 1.48 118 2.06 2U 

NOTE: The modulus of elasticity, .. E ", in 1,000,000 pounds Plf squ.,. inch is shown below uctt spen. 
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One and Two Family Dwelling Code 

Table No. 7-0 
ALLOWABLE SPAN FOR HIGH SLOPE RAFTERS ~ 

Slope over 3 in 12 - 30 Lbs. Per Sq. Ft. Live Load 
!Heavy Roof Covering) 

DESIGN CRITERIA: HOW TO USE TABLES: Enter tablew11hsoanot 
Strength 15 lbs per Sq II dead load plus rahers (upper figure 1n each square). Oettrm1ne 

30 lbs per SQ h hve load determines size and spacing ll1rs1 column) based on stress 
fiber stress grade hop rowl and modulus of elast1c1ly !lo-

Oellec11on - For 30 lbs. per SQ. ft hve load figure ,n each square! of lumber to be used. 
l1m111C110 span in inches d1v1ded by 180. 

Allo ... blt E ■tr- F,w Su, .... , Btftd, .... .. ," .. 111111 
RAFUA 

Sill SPACING I UNI IINI :zoo JOO 400 ~ '°° 700 l00 IOO 1000 UDO 1:IOO 1300 

JO ]8 . ) •CJ !, l !,8 60 65 119 71 75 78 
110 005 009 01!, 010 011 0 J• 0•1 o•9 058 067 076 086 

2 10 H •o 4 !', • 11 !',J !'>8 tiO f>• ti1 -g-n 72 
IJ I oos 009 0 1• 019 02!, 0 32 039 046 054 062 011 080 

n ]2 l8 4 I •6 ~ II 53 u 5 10 61 65 68 
1,4 160 004 008 0 IJ 0 18 023 019 0 36 043 050 058 066 0 74 

15 2 II l4 )9 4 I •5 49 51 54 57 !, 10 61 
19 2 004 008 0 11 016 0 21 on 0 33 039 046 05) 060 068 

22 21 30 l• ]8 I 40 43 46 49 50 53 55 
2•0 004 001 010 0 it 0 ICJ I 01' 029 035 041 047 054 061 

49 !, 10 68 16 82 8 10 96 100 107 II I II 7 12 I 
120 005 009 015 020 011 03' 041 0•9 058 067 076 086 

4!, B 6] 10 78 83 810 95 9 II 105 10 10 II 3 
IJ 7 005 009 0" 0 19 02!, 03? 0 39 046 0!',4 062 0 71 080 

4 I !,O 5 10 66 II 78 82 88 91 97 100 105 
},& 160 004 008 0 IJ 018 ; on 029 036 043 050 058 066 OU 

39 • 1 !, • 511 I 66 10 76 I 711 14 89 92 96 
191 004 008 011 0 II', I 011 0~1 Ol3 j 039 0•6 053 060 068 I ,....., 

J• ~ ~1 i ~ ~o ! ~ ! • !, 10 63 68 71 76 110 82 86 I 
140 004 QICI 0 74 029 035 041 047 054 061 

6 J 1 8 I a 10 I 9 10 10 10 11 8 1n; I Ill 13 II 14 8 15 3 15 II 

~- 005 ;~QI!, : 010 011 0 34 041 I 04CJ 058 067 0 76 086 
-00 ·t I 1 · ·Bl-· I 9 J 10 I 10 II I ~\: I 125 IJ I IJ 8 ,. 4 14 II 

111 oos · 009 I O•• • 019 015 ! 0 37 , 0 C6 1 0!,4 062 071 080 -- . -~~-i-i,;·-r," ·r a,-. CJ• 1 ,a,, 1010, 116; "' "8 13 3 139 
},8 •60 -~~-+-{~-H~1~~:~"!" :~3-----;f - ::-"7 ~::, O!,O 0511 066 0 74 

110 117 12 I 12 7 , ..... 004: 008 017 . 0•6 ! OJ• : 011 ! l'Jl . 039 0•6 053 060 068 
·,5-t H j r.1 r 10 1" 18- 83-+-810 ·CJ• 910 104 10 10 II 3 

J• 0 004 oo, . o•o • 014 I o•'I : o,, I OJ9 • OJ!t D41 047 054 061 

8 O 9 9 1 II l I 11 1 1 I 3 9 1 14 I I • I!, 11 , 16 11 11 10 , 188 19 6 104 
I} 0 005 • OOCJ _.. I'll!, · 020 ! 077 03• : 041 0•9 058 i 067 016 086 ,. ~" ' "' t ". ' "" ' "" .. " '"' 168 I 116 18 3 190 
I)' 0 OS O 0CJ O 14 0 IY • 0 1!t ' 0 31 0 39 0 •& 05, I 062 011 080 

611·-r-~ , 99 101·,T II II 12 II 1)9 148 15 5 161 16 II 111 
:'• 10 16 0 004 . DOR . QI) 0'14 . on OJQ 036 00 050 058 066 0 ,. 

-- -+ .. - . •- T ___ ,..,.... --
64 IA . All 911 10'' · !IQ 171 •J• 141 I 149 15 !, 16 I 

... 1 0 0t II 06 0 I 1 0 tr, 0 / I O 1 I O Jl O )9 o•6 • O!t3 060 068 ~e ~ ·,.,; --a-o· ei,t--~r: 111 1111 ~'.! I ~l.~ 
139 ... ,,o 004 001 1 010 014 i Qtlf 1 014 . 07'1 : OJ!, I 054 061 

NOTE The modulus ot elas11c,1v. ··e ··. 1n 1.000.000 pounm per square inch 1s shown below each span. 

~ 
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Appendix B 

Table No. 7-0 (cont.) 

RAFTERS: Spans 111 masurtd al0fl9 the 
hor,zontal projection and loads •• cons,dertd 
as apphed on the horizontal pro1oc11on. 

HOW TO USE TABLES: Entet tablo with span of 
rattera(upperfigurelneschsqUIIO).Determlnelizo 
arid spacing (last column) ba1od on stress grade 
(top row) and modulus ol elutlc!ty (lower figure In 
each square) ol lumber to bo usocl. 

Allowellh hit- F_, S1,"1 "' amc1,.... ''Ft." IPtrl 
RAFTER 

SPACING SIZE 
1400 1500 IIOO 1100 1IOO 1900 2000 2100 1100 2COO 2700 3000 UNI UNI 

80 83 86 89 90 93 96 99 100 IOS 11 I 
096 IOIS 1 17 128 1 39 I SI 1 63 116 188 2 IS 1$6 170 

1!, 19 80 83 8!, 88 8 II 92 94 99 104 
089 099 I 09 120 I JO 141 I !13 164 116 201 140 13 7 

611 12 H, 11 710 80 83 as 88 90 91 101 
083 092 101 I II I 21 I 31 I 41 I S2 163 186 222 2"1() 16.D 2■4 

64 66 69 611 12 14 76 19 7 11 83 89 93 
0 76 084 092 101 110 I 20 129 I 39 149 170 203 131 192 

SB !, 10 60 63 6!1 61 69 611 11 1S 110 83 
068 0 1S 083 090 099 I 01 I IS I 24 I 33 I !12 181 211 240 

176 130 13$ 1310 141 141 l!,0 l!r.4 ISB 16S 17S 
096 I 06 111 118 I 39 1$1 163 116 188 1 IS 1$6 120 

119 17 2 126 1711 13 3 138 140 14 4 148 1!14 IG 3 
089 099 109 110 I 30 I 41 I S3 164 I 76 201 140 13 1 

1010 11 3 II 7 11 II 12 4 128 130 13 l 1)7 14 2 1!-1 IS II 
083 091 101 I II I 21 I 31 141 I $1 163 186 1n 760 160 2■ 15 

g II 103 107 1011 11 l 116 1110 ,n 17!, 130 13 9 146 
016 084 092 101 110 120 I 19 I 39 149 110 703 7 31 192 

810 92 915 99 100 104 101 1010 111 111 17 4 130 
068 07!'1 083 090 099 101 II!', I 74 I )3 I !>7 181 7 12 740 

166 17 I 178 18 7 18 9 19 3 199 70 3 708 11 1 7211 
096 106 117 118 I 39 ISi 163 I 16 I 88 7 I!, 2'!16 110 

IS!'> 1110 16 6 110 116 18 0 18S 18 11 19 4 ;,o 3 11S 
0119 099 109 110 I 30 I 41 I !'13 164 116 701 '40 13 1 

144 1410 IS 3 1!,9 16 l 168 171 116 11 II 189 1910 20 II 
0113 092 101 I II 1 21 I 31 141 I $2 16) 186 111 160 160 ,.a 
13 I 136 1311 14!', 1410 IS 2 IS7 160 164 111 181 191 
0111 084 092 101 110 120 I 19 I 39 149 I 10 703 1 31 19 7 

118 17 I 12 6 17 10 13 l 1)7 1311 144 "8 I!, 3 163 111 
068 01S 083 090 099 I 07 I I!, I 74 I )3 I !17 181 7 17 74 0 

11 I 21 10 n 6 213 23 II 746 1$ 1 IS 10 76 !, 711 29 3 
0915 IOIS 111 118 I 39 1'!11 1113 I 16 188 2 I!, 2!16 170 

198 21>!> 21 I 219 2U 27 II 23 7 141 ,. a 7S 10 714 
089 099 I Ga 120 I 30 141 I S3 I 64 116 701 ,,o 13 1 

18 3 1811 196 201 708 11 3 2110 27 4 27 10 73 II 1S 4 168 
0113 092 I 01 111 I 21 I 31 I 41 I S2 163 186 221 760 160 2,10 

1111 17 3 1110 184 1811 19S 1911 20!'1 7010 71 10 23 7 24 S 
0 715 084 091 I DI 110 I 20 119 I 39 149 110 203 131 19 2 

14 II IU IS II 16 !'I 1811 114 1110 18 l 188 196 208 2110 
068 01!> 083 090 099 101 I IS I 74 I 33 I S7 181 2 11 740 

NOTE The modulus of tlnt,city, "E ", 1n 1,000.000 DOUnds Off square inch is shown below each span. 
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One and Two Famlly Dwelling Code 

Table No. 7-P 
ALLOWABLE SPAN FOR HIGH SLOPE RAFTERS 

Slope ov• 3 in 12 - 40 Lbs. Par Sq. Ft. Live Load 
(Hmvy Roof Covering) 

DESIGN CRITERIA: 
Strength - 15 lbs. pe, sq. ft. dud load plus 

40 lbs. pe, sq. h. liv1 load det•min• 
fiberltrlD. 

Deflection - F~ 40 lbs. per IQ. h. live IOld. 
limited to span in incti• divided by 180. 

HOW TO USE TABLES: Ent• table with span of 
,aften (upper figure in uch IQulfel. Determine 
size and specing (first column) beMd on strm 
grade hoP rowl and modulus of elasticity Clo
figure in tech sqUlfel of lumber to be used. 

RAFTER 
Allo•llle htr- F 1bor S11111 111 8end1111, •• ,,. .. !PIii-

SIU SPACING 
IINI IINI 200 JOO «JO 500 IOO 700 IOO 900 1000 1100 1200 1JOO 

29 J4 310 44 49 SI 55 59 ISi u 68 IS 11 
,, 0 005 009 014 010 026 0 J3 041 049 057 OM 075 084 

2 1 3 I 37 40 4 S 49 51 55 58 60 63 66 
131 005 009 0 13 019 015 0 JI 038 046 053 061 010 0 711 

24 1 II J4 39 4 I 4 S 49 50 53 S6 59 60 ,., 160 004 008 011 011 013 029 035 042 049 057 065 073 

n 28 3 I 35 39 40 44 47 410 5 I 53 56 
19 2 004 001 011 016 021 0 26 032 038 045 052 059 087 

111 24 29 3 I 34 37 3 10 4 1 44 46 49 4.11 
24 0 004 001 010 014 019 0 24 029 034 040 046 053 OISO 

43 SJ 6 I 69 75 80 87 91 97 100 106 1011 
12 0 005 009 014 020 026 0 33 041 049 057 OM 075 084 

40 4 II 58 64 611 16 80 8·6 8 II IIS 910 103 
13 1 005 009 013 019 025 0 31 038 046 053 081 010 0711 

l8 46 53 510 n 611 75 7 10 83 88 91 95 
7,6 160 004 008 012 017 023 019 0 35 042 049 057 065 0 73 

H 42 49 54 510 64 69 72 11 7 11 83 88 
191 004 001 0 II 016 021 026 0 32 038 045 052 0511 067 

30 38 43 49 53 58 61 65 6·9 7 I 75 79 
14 0 004 007 010 014 019 024 029 034 040 046 053 OISO 

58 611 80 8 II 99 10 7 II 3 120 121 13 l 13 10 1'15 
12 0 005 009 014 020 026 033 041 049 051 OM 075 084 

53 66 76 84 92 911 107 112 1110 1:U 12 11 136 
I) 1 005 009 013 019 025 OJI 028 0411 053 061 010 079 

4 II 60 611 79 86 9 2 99 104 10 11 116 120 126 
7,8 160 004 008 012 017 on 029 035 042 049 057 065 013 

46 56 64 71 79 8• 811 116 100 106 1011 11 5 
191 004 001 011 016 0 21 0 26 032 038 045 052 0511 067 

40 4 II 58 64 611 7 6 80 86 811 94 1111 102 
14 0 004 001 010 014 019 014 029 034 040 0411 053 OISO 

7 2 810 107 11 5 116 IJ 6 14 5 153 161 1611 178 184 
110 005 OOoJ OU 010 026 033 041 049 051 OM 075 084 

69 Bl 96 108 118 12 7 136 14 3 151 15 10 1116 17 2 
,3, 005 009 013 019 025 031 038 0411 053 061 070 079 

63 18 810 910 1010 118 12 6 13 3 13 II 148 153 15 11 
,. 10 160 004 008 012 017 013 029 035 042 049 057 065 0 73 

58 10 81 90 11 IU 108 II 5 111 1:19 134 13 11 146 
19 2 004 007 011 0 16 021 0 26 0 32 038 045 052 0511 087 

5 I 63 12 81 810 96 102 1010 115 11 11 116 13-0 
24 0 004 001 010 014 019 014 029 034 040 046 053 OISO 

NOTE: The modulus of elntici1y, "E ", 1n 1,000,000 pounds per squwe inch is shown below eact, span. 
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Appendix B 

Table No. 7-P (cont.) 

RAFTERS: Spans are meesurecl along the 
horizontal projection end loedl .. considered 
• applied on the horizontal projec:1ion. 

HOW TO USE TABLES: Enter tablo with span ol 
ratters (upper figure in each square). Determine aiZe 
and spacing (last column) baled on stress grade 
(top row) and modulus ot elasticity (lower figure in 
each square) of lumber to bo usocl. 

AlloMIIII E■- F._ S- in ......_ "Ft," 111111, 
RAFTER 

SPACING SIZE 
MIO 1ti00 1IOO 1100 1ICIO 1IIIO 2000 2100 zzao 2400 2700 JIIOO UNI UNI 

7.3 1-& 7-11 7-11 11-2 8-S 8-7 8-10 9-0 u 10-0 
0.94 1.05 1.15 1.28 1.38 1.49 1.61 1.73 1.86 2.12 253 12.0 

G-9 1·0 7.3 7.5 7-8 7-10 8-1 8-3 8-5 8-10 9-4 
0.88 0.118 1.(11 1.18 1.29 1.40 1.51' 1.82 1.74 1.98 2.36 13.7 

IS-3 M IS-II &II 7-1 7.3 7-8 7-8 1-10 8-2 8-8 9-2 
0.82 0.91 I.OD 1.09 1.19 1.29 1.40 1.50 1.61 1.83 2.19 2.58 16.0 2■4 

5-8 5-11 &1 &3 6-6 &8 5-10 10 7-2 7-6 111 8-4 
0.75 0.83 0.91 1.00 1,09 1.18 1.27 1.37 1.47 1.87 200 2.34 192 

5-1 5-3 5-5 5-7 H S.11 6-1 5-3 5-5 8-8 7 1 7-8 
0.87 D.74 0.82 0.89 0.97 1.06 1,14 1.23 1.31 1.50 1.79 209 240 

11-4 11-9 12-1 12-8 12-10 13-2 13-8 13-10 14-2 1410 159 
0.94 1.05 1.15 128 1.38 1.49 UI 1.13 1.116 212 253 110 

ICU 11·0 11-4 11-8 12-0 12-4 128 130 133 1310 14-9 
D.811 0.118 1.08 1.18 1.29 1.40 1.51 162 1.14 198 236 13 7 

9-10 ICU 10-& IC).10 11-1 11-5 11-11 120 124 1210 13-7 14,4 
D.82 0.91 1.00 1.09 1.19 1.29 I CO 1.50 1.81 183 219 2.58 160 2■6 

8-11 9-3 9-7 9-10 10-2 10-5 10-8 11-0 11-3 119 12-5 131 
0.75 0.83 0.91 1.00 1.09 1.18 1.27 1.37 147 1.81 2.00 234 192 

8-0 8-3 8-7 8-10 9-1 9-4 9-7 910 10-0 10-8 111 119 
0.87 D.74 0.82 0.89 0.97 106 114 1n 131 150 179 20'i 240 

14-11 1!'>5 15-0 1&5 16-11 175 1710 IU 189 19 7 209 
0.94 1.05 1.15 1.18 1.38 149 161 113 186 212 253 120 
14-0 14-8 14-11 IH 15-10 15-3 16-8 17-1 176 183 195 
0.88 D.118 1.(18 1.18 1.29 I CO 151 I 82 I 74 1.98 2.36 13 7 
12-11 13-5 13-10 14-3 14-8 15-1 15-5 1510 163 1611 180 1811 
0.82 0.91 1.00 1.09 1.19 119 140 150 161 183 219 258 160 2■8 

11-10 12-3 12-7 13-0 13-5 139 141 148 1410 15 5 165 17 3 
0.75 0.83 0.91 100 1.09 118 121 1 31 147 167 200 2 34 192 
IC).7 IP.II 11-3 11·8 12-0 12-4 12 7 12 11 13 J 13 10 148 155 
o.e1 0.74 0.81 089 0.97 1.08 I 14 123 131 150 I 79 20'i 240 

19-1 19-9 20-4 21-0 21-7 222 229 234 2311 24 II 166 
0.94 1.05 1.15 1.26 1.38 149 161 1 73 1.86 2 12 253 120 
17-10 18-5 19-1 19-8 20-2 20-9 214 21-10 124 23-4 249 
0.88 0.118 1.(11 1.18 1.29 140 151 1.82 1 74 198 236 1H 
IM IM 17-8 18-2 18-9 19-3 199 202 208 211 2211 24 2 
0.82 0.91 1.00 1.09 1.19 1.29 I.CO 150 1.61 1.83 2.19 258 180 2■ 10 

IS-I 1!'>7 15-1 10-7 17-1 17.7 18-0 18-5 18-11 19-9 20 II 221 
0.75 0.83 0.91 1.00 1.09 1.18 1.27 1.37 147 1.67 200 2.34 19 2 
13-8 13-11 14-5 14-10 15-3 15-8 18-1 1118 18-11 178 189 199 
0.07 0.74 0.81 089 0.97 108 I 14 12J 1.31 150 119 20'i 24.0 

NOTE: The modulus of elasticity, "E ", in 1,000 000 pounds per SQUare inch is shown below ach span. 
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One and Two Family Dwelling Code 

Table No.- 7-Q 

ALLOWABLE SPAN FOR HIGH SLOPE RAnERS 
Slope OVClf 3 1n 12 - 20 Lbs. Per Sq. Ft. Live Load 

I Light Roof Covering I 

DESIGN CRITERIA: HOW TO USE TABLES: Enttr tablew11h span of 
rafters !upper figure ,n each square! D111-,m,ne 
s,ze and spacing lfust columnl based on sttess 
grade ltop row) and modulus of elas1,c,1y !lower 
figure ,n each squarel ol lumber to he und 

Strength - 7 lbS. per sq. h. dHd load plus 
20 lbs. per sq It e,,,_ load detffm1nH 
t,ti.rstrns. 

Oeflect,on For 20 lbs. per SQ. ft. hve load. 
L1m1tlld to span 1n inches dn11ded by 180 

RAFTER 
SIZE SPACING 

UNI UNI 

120 

131 

114 1110 

192 

240 

120 

13 7 

2•11 1110 

192 

240 

120 

AII-IIN htr- F1blf StrHI "' lltflch ... "Fb" lptol 

200 300 400 50) eoo 700 IOO IOO 1000 1100 1200 1300 

311 I 49 I u I &, I 119 I 13 I 19 
001 014 on 0:19 038. 049 0!19 g I g:l I~~ ~~ I ~ ;; 
3 8 I 4 S I !, 2 I !, 9 I II 4 I 6 10 I I 3 
001 013 020 027 036 04!, O!,!, 

19 I a, I 86 
066 OIi 089 ~ ~; I ~ !!, 

:U I 4 I I 4 9 I S 4 I S 10 I 6 4 I 6 9 
0011 012 018 02!1 033 041 OSI ~:, I ~~2 I ~;; g~. I ~ ~ 
3 t I 3 9 I 4 4 I 4 10 I !, 4 I !19 I 6 2 
0011 011 011 023 030 038 OU ~~I~~~ I ~~6 ~~ ! ~~~ 
29 I 34 I 311 I 44 I 49 I !,7 I fl& 
OO!, 010 o 1!, on on 034 042 ~: I ~~9 I ~~ ~~, I ~~, 
111 16 .88 98 101 11!, 123 130 1)8 1,u I '!l..21_'!1' 
001 014 021 029 038 049 0!,9 01, 083 096-4-_I~~ 

~~1 ~~3 g~ ig, ~;! ~~: ~~: ~~ J ~',U ~~ ' :~~ , :·.~ 
U I 116 I 111 I 84 I 92 I 911 I 101 I 11 J i 1110 I •B I 1)0 J. 1)6 
o oo o 12 o 18 o 2!, o 11 o., o !, , o 15, I o n . o s1____ 1 o 94 , 06 

410 I !, 11 I II 10 I 18 I 84 I 90 I 98 I 103 i 10 10 I .,. I ,110 i ,,. 
0 OIi O 11 0 11 0 23 0 30 0 38 0 41 0 !16 1 0 6!, I O 16 ! 0 86 0 9 I 

4 4 I s 4 I & 1 I & 10 I 1 & I a 1 I 8 a I , 2 9 a 1 ,o 2 ,o , . ,. o 
00!, 010 OIS 021 011 034 CO O!>O 0!,9 j 068 ! 011 j 081 

11 I 910J 11s J 129 J 1311J 1s, J 1&1 J "1 I 'Ho I ,91•J •9_9 1106 
0 01 O 14 0 21 0 29 0 38 0 •9 0 S9 0 J • 0 Bl ! 0 9E ~ ' ll 

218 

111 9 l 10 8 1111 13 I ,. I I!, I 16 0 I 16 ,o I 118 ; 18 !, I ,q 1 
131 I 007 Oil 020 071 036 04!, O!,S 066 011:~· 089_j_~--t -'-~"-

10 81 910 110 121 Ill 1311 1•10 I '!,I 16' 1 II• ; ''\I 
0011 012 018 02S 033 041 0!11 061 0 n 083 094 -•~ 160 

19 2 

24 0 

120 

13 7 

1110 1110 

192 

240 

114 710 90 IOI 110 "" 1,9 1)6 I If) I If'' l 1!,I If,) 
0011 011 017 023 030 038 041 0!16 06!> I C•6~~ 

SI 70 81 90 910 108 II!, Ill j ''911)1 , IJI'' ''6 
llOS_ 010 o ~ 021 0,1 034 041 O!>O 0!19 068 '. on l 08' 

103 I 12 7 I 14 6 I 16 l I 11 10 I 19 l I ,o I I ,. 10 l '10 I ,. • ' l!, 1 I 16 1 
001 014 021 029 OJB 0,9 0!>9 011 oe1 096 ,09 J ·n 
9 1 I 11 9 I 13 1 I t!I, I 1& 8 I ,a o I ,9 J I ,o !> .

1
- ] , ,. I n : i n 1 1 1,., 

0 01 0 1 l O 20 o 21 O 36 0 •!I OS!> o 6f o 11 o 89 : • 01 \ • • !, 

811 I 10 11 I 121 
ooa 012 o,9 ~\~ I ~s,~ 
12 I 911 I II II 
0011 011 017 ~2,~o I ~~~ 
13 I a" I 103 
005 010 0 IS ~

1
2~ I ~2

,: 

168 
042 
l!,2 
0 38 
IJ J 

034 

~'!l:o I ~e6:• I ~9,;• 
~~: I ~~~ I ~~~ 
,.6 I I!,!, I 16 J 
042 O!,O 0!19 

~~~o I ~~~o I ~::i: 
~

9
,~ I ~~; 1 I ~~~ 

~~ I ~'1:
0 I ~8

8~ 

NOTE The modulus of elast1c11v. "E ... ,n 1,000,000 pounds pe, SQuare inch ,s shown below each span 
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Appendix B 

Table No. 7-Q (contJ 

RAFTERS: Ss,Ms are m-ured along the 
horizontal Pl'Ojection and loads aro considered 
a applied on the horizontal PfOjection. 

HOW TO USE TABLES: Entor tablo with span ol 
rollers (upper figure In oac:h square). De1ermlnoalzo 
and spacing (lut column) bUod on strn& grade 
(top row) and modulus ol elullc:lly (lower figure In 
each aquaro) of lumber to bo used. 

Allowetlle Eair- Fiber Stna ill B«,ding, N,b.. IPlil-
AAFTEA 

SPACING SIZE 
1400 1500 1100 1700 1IIOO 1900 2000 2100 2200 2400 2700 UNI UNI 

10-3 10-8 11·0 11,4 11-8 1:?·0 12-4 12-7 
137 1.52 1.68 1.84 2.00 2.17 2.34 2.52 12.0 
g.7 10.0 1().3 UH 10.11 11·3 116 11-9 121 
1.28 1.42 1.57 1.72 1.87 203 2.19 236 2.53 13.7 

8-11 9-3 9-8 9-10 101 10-5 10.8 10.11 11·2 
1.19 1.32 1.45 1.59 1.73 , 1.88 2.03 2.18 2.34 16.0 2•4 

11-2 8-5 8-8 9-0 9.3 9-6 9.9 10-0 10,2 10.8 
1.08 1.20 1.33 1.45 1.58 1.11 1.85 1.99 2.14 2.43 19.2 

7.3 7-8 7.9 8,0 83 8,6 8,8 8-11 9-1 9-6 10.1 
097 1.08 119 1.30 1.41 1.53 1.66 1.78 1.91 2.18 2.60 240 

16-2 16-9 17.3 17-10 18•4 18-10 19-4 19-10 
1.37 1.52 1.68 1.84 2.00 2.17 2.34 252 120 

15-1 15-8 16·2 16-8 17-2 17-7 18·1 18,6 19·0 
1.28 1.42 1.57 1.72 1.87 2.03 2.19 2.36 2.53 13.7 

14-0 14-6 15-0 15•5 15-11 16-4 16·9 17-2 17,7 
1.19 1.32 1.45 U9 1.73 1.88 2.03 2.18 234 16.0 2•11 

12·9 1J.3 13·8 14•1 146 14-11 15-3 15-8 16-0 16-9 
1.08 1.20 1.33 1.45 1.58 I 71 1.85 1.99 214 2.43 19.2 

11-5 11·10 123 12•7 13·0 13.4 13-8 14·0 14.4 15.0 15-11 
0.97 1.08 1.19 1.30 1.41 1.53 166 I 78 191 2.18 2.60 24.0 

21•4 22·1 22-9 2J.6 24-2 24-10 25·6 26-1 
1.37 1.52 1.68 1.84 2.00 2.17 2.34 2.52 12.0 

19-11 20-8 21·4 22·0 22•7 23.3 2310 24.5 250 
1.28 1.42 1.57 1.72 1.87 2.03 2.19 236 253 13.7 

18-5 19-1 19·9 20-4 20-11 21-6 22 I 22-7 23 2 
1.19 1.32 1.45 1.59 1.73 1.88 2.03 218 234 180 2•8 
111-10 17-5 18·0 18-7 19·1 19-8 202 20-8 211 22-1 
1.08 1.20 1.33 1.45 158 1 71 1.85 199 2 14 2.43 19.2 

15-1 15-7 18·1 16-7 17 1 17,7 180 18·5 1811 19-9 20-11 
0.97 1.08 1.19 I.JO 1.41 1.53 1.66 178 191 218 2.110 24.0 

27-2 282 29-1 30-0 3010 318 32-6 334 
1.37 1.52 1.88 1.84 2.00 2.17 2.34 2.52 120 
25-5 26,4 27 2 28-0 28-10 29.9 30-5 31-2 31 II 
1.28 1.42 1.57 1.72 187 203 2.19 2.36 2.53 13 7 

2J.7 24-5 25·2 25-11 28·8 27-5 282 28-10 298 
1.19 1.32 1.45 1.59 1.73 1.88 2.03 2.18 2.34 180 2•10 
21·8 22·3 23·0 2J.8 24•5 25·1 258 26-4 26-11 28-2 
1.08 1.20 1.33 1.45 1.58 1.71 185 1.99 214 2.43 19.2 
19-3 19-11 20-7 21-2 21-10 22-5 23-0 23•7 24,1 25·2 28°8 
0.97 1.08 119 I.JO 1.41 1.53 188 1.78 191 2.18 280 24.0 

NOTE: Tho modulus of elasticity, "E ", in 1,000,000 poundl per squ•r• ind'I is shown below uch span. 

351 



One and Two Family Dwelling Code 

Table No. 7·R 

ALLOWABLE SPAN FOR HIGH SLOPE RAnERS 

SloPO over 3 in 12 - 30 Lbs. Per Sq. F1. Live Loed 

{Light Roof Covering) 

DESIGN CRITERIA: 
Strength - 7 lbs. P« sq. h. deod load plus 

30 lbs. per sq. ft. hve load detffmines 
fiber stress. 

Deflection - For 30 lbs. per sq. h. hve load. 
Limited to soan in inches divided by 180. 

HOW TO USE TABLES: Enter table with s114n of 
raft•s lupper figure in each squarel Oettfm,ne 
size and spacing lf,rst columnl bned on Siren 
grode hOP rowl and modulus of elnuc,ty Uower 
figure ,n eoch squarel of lumbet to be used. 

A-Ille hcr- ,.., Scrm ,.. Bend ... ··,11•· lpoil 
AAfTEA 

SIZE SPACING 
IINI CINI zoo JOO 400 500 goo 700 aoo 900 1000 1100 1200 1300 

3.4 " 48 SJ S 9 63 68 71 1 ~ 19 82 ju 
110 001 013 020 017 036 045 05S 066 011 089 107 , I IS 

JI l 10 45 411 5S S 10 63 67 611 13 11 711 
13 7 n"" 012 018 016 034 047 OS7 067 072 08-1 09!, 107 

211 36 4 I 4 7 50 55 59 6 I 6S 69 11 1. 

2•4 160 006 011 017 014 031 039 048 057 067 0 11 oae i 099 

28 33 39 42 47 4 11 53 57 5 10 62 65 I 6 8 
192 0.05 010 015 021 U 78 C 36 044 052 061 0 71 0110 I 091 

24 2 11 34 39 41 H, 48 50 !',J 56 59 60 
24 0 005 009 014 019 025 032 0 39 047 055 063 072 0111 

5-3 65 75 83 91 99 IOS 111 118 12 3 12 9 IJ 4 
120 001 013 020 027 03& 045 05!> 066 011 089 I 02 I 15 

4 11 60 611 79 8-5 92 H 104 1011 115 120 175 
13 1 006 012 018 02tl 034 042 052 062 072 08-1 095 107 

48 5-6 65 72 110 n 9 I 97 101 107 111 11 8 
2■6 160 ooe 0 II 017 024 031 039 048 057 067 011 088 099 

42 5 I 510 11-11 72 19 83 89 9 3 98 101 106 
19 2 005 010 0 15 02' 018 036 044 051 061 0 71 0110 091 

3-8 46 53 510 6-5 611 7!I 7 10 SJ 88 91 gs 
240 005 009 014 019 015 032 039 047 OH 063 072 081 

611 85 9-9 1011 II 11 12 IO 139 141 IU 16 2 16 IQ I 11 J 

120 007 013 020 027 036 045 055 066 011 0111 102 115 

65 711 91 102 111 12 I 12 10 138 145 15 I 1 159 18 5 
131 006 0 12 0 18 0211 0 34 042 051 062 on DIM 095 107 

60 74 85 95 10 4 II 2 1111 128 134 140 14 7 15 2 
2•8 160 006 011 017 074 0 31 039 048 057 067 011 088 099 

55 68 18 87 95 10 2 1011 116 1n 129 13 4 13 10 
192 005 010 015 on 0 28 036 044 052 061 011 0110 091 

4 10 60 611 18 85 91 99 104 1011 11 5 1111 11s 
240 005 009 014 019 fl 25 031 0 l9 047 055 063 011 081 

89 10 9 12 5 13 II 15 7 165 111 181 19 8 20 7 71 6 1H 
1'0 007 0 13 010 077 0 36 045 05S 066 011 089 I 02 I 15 

83 101 117 130 14 3 154 16-5 175 ,. 4 19 3 70 I 70 II 

13 1 006 017 018 016 0 34 047 052 062 on 084 095 107 

11 94 109 IIU IJ 7 143 15 2 16 2 170 1110 117 19 S 
2■ 10 160 001 012 019 026 034 043 053 063 074 0115 097 109 

611 811 910 110 110 IJO IJ 11 149 ISi 163 170 1711 
191 005 010 OIS on 028 036 o,4 OS7 061 071 OIICI 091 

112 11 89 II IU 109 111 12 S 1J 2 1J II 14 7 IS :7 ruo 
24 0 005 009 014 Olli 025 031 039 041 OS5 063 on 0111 

NOTE: The modulus of elasticity, .. E ", in 1 .000.000 pounds per square inch 1s shown below each span. 
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Appendix B 

Table No. 7-R (contJ 

RAFTERS: Spam 1ft meaured along the 
h0f1Zon1tl DfOJtcllon llld lotds .... considered 
• IIIPl•ld on lht hor11on1tl s,rojtction. 

HOW TO USE TAIILES: Enter table with span of 
raftera(upperflgurelneachsquare).Dotermineswt 
and spacing (last column) based on stress grade 
(top row) and modulus of elaaticlty (lowet' figure In 
each square) of lumber to bo usod . 

..._... 1a ... ,.., ............. ··,,; c,-1. 
IIAnEII 

•ACING SIZE 
,co 1IOO 1ICIO 1100 11GO ,.., 2000 2100 noo MOO l700 UNI UNI 

H 111 H 9-8 10.0 10-3 10.5 10.9 11-0 
ue 1.42 U7 1.72 1.87 2.03 2.19 2.35 2.53 12.0 

IU 1-5 1-11 9-1 ... 9-7 9-10 10.1 10.• 
1.20 1.33 1.47 1111 1.75 1.90 205 2.20 231 w 13.7 

1-1 111 82 1-5 8-8 l-10 9-1 •• 1),7 10-0 
UI 123 131 1.e 152 1.76 1.90 2.0I 219 U9 11.0 211• 
&II 72 1S 71 7-11 1-1 •·• 1-1 8-11 1),1 
I 01 112 1.2• 1.31 I.Cl 1.60 1.73 180 2.00 2.29 19.2 

&3 H 5-8 S-10 7-1 7.3 JS ,, 19 1-2 ... 
0.91 101 111 1.21 1.32 1.0 I SS 151 179 2.0I 2'3 2•.o 

1310 , ... ,.,9 IS-3 IS.I 161 '" 16-11 11• 
121 142 157 I 72 1.87 203 219 2.3CS U3 12.0 

1211 13• 1310 ••3 , ... 151 155 15-10 16-2 
120 133 147 I.SI 1.75 190 205 220 231 13.7 

120 12S 12-9 132 137 1311 1•-• 1•-• 15-0 15-8 
UI 123 131 149 U2 1.76 1.90 2CM 219 2411 11.0 bl 
10.11 11-• 11,8 12-0 12S 129 13-1 13• 13-8 1•-· 
I 01 1.12 12• 131 ICI ICSO 1.73 us 200 2.21 111.2 

9-9 10.1 10.5 10-11 11-1 115 1111 120 123 1211 13-7 
091 I 01 111 121 132 143 1.SS I 57 1 79 2.oe 2'3 24.0 

1&2 11-10 19-5 20-1 20-8 213 219 22' 22-10 
121 142 1.57 112 1.87 203 219 235 253 120 
170 17,8 18-2 18-9 1•• 19-10 20·• 20-10 2, .. 
1.20 1.33 147 161 1 75 190 205 220 238 13.7 
1r.9 1e-• 16-10 17 .• 1711 18-• 18-10 19·• 199 201 
I.II 1.23 131 U9 1112 1 76 1.90 20I 219 2411 11.0 2a8 
1 .. 5 14,11 155 1510 1&• 16·11 17-2 17-8 18·1 18-10 
1.01 112 1.2• 131 148 1.60 I 73 180 200 2.21 192 
1210 13,• 13-9 142 14 7 150 IS-5 15-11 162 18-10 17-11 
091 I 01 I 11 1.21 I 32 143 155 117 119 2.oe U3 24.0 

2)3 2 .. 1 2 .. 10 25 7 54 27 1 2711 215 291 
1.21 1.42 157 I 72 187 203 2 Ill 235 253 12.0 
21-11 22-5 U3 2311 2•1 as• 50 15 7 273 
120 133 U7 151 175 190 205 2.20 231 13.7 
201 20-10 21-0 222 2210 235 2• 1 24-1 253 
122 1.35 1.49 153 178 1113 208 u, 240 11.0 21110 , ... 19-0 19-8 20-3 2010 215 2111 22-1 23-0 2•-· 
I 01 112 12• 136 148 160 1 73 180 200 221 111.2 
1&5 17-0 17 7 181 187 192 11).8 201 21) 7 211 22-10 
091 1.01 I.II 121 132 10 155 167 179 2.0I 2.U 240 

NOTE The moduh11 of ll•t1c,1v ... E ... m 1 .000,000 pounds per square inch is shown below uch span. 
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One and Two Family Dwelling Code 

Table No. 7-S 

AUOWABLE SPAN FOR HIGH SLOPE RARER$ 

Slope over 3 in 12 - 40 Lbs. Per Sq. Ft. Live Load 
(Light Roof Covering> 

DESIGN CRITERIA: 
Str'"9th - 7 lbl. Pit' sq. ft.~ load plus 

CO lbs. per sq. ft. live load dotormina 
fiber ttr-. 

Dlfloction - For CO lbl. per sq. ft. live load. 
Limited to span in inches divided by 180 . 

HOW lO USE TABLES: Enter table with span ot 
ratten (upper figure in NCh square). Dltermine 
size and spacing lfint column) baed en stress 
grade ftop row) and modulus of elasticity llow.r 
figure in each square! ot lumber to be used. 

AAnlll 
..._... E- FIW ser. ifl ....... "F•" 111111. 

Sill SPACING 
UNI UNI 200 JOO 400 SCIO - 700 - toO UICIO 1100 1200 1300 

2 11 37 42 •. , 51 5-1 5 II 1-3 1-7 1-11 13 7-8 
120 008 012 018 02S 0.34 0.42 052 0.82 0.11 0.13 0.95 1.01 

H u 311 4-4 4-9 5-2 5.a 5-10 1-2 1-8 IS-9 1-0 
13 7 008 0 II 017 0.24 0.31 oco 0.41 0.511 0.87 0.711 0.1111 1.00 

27 32 37 40 4-5 4-11 5.1 H HI •o cu 1-8 
2•4 180 008 010 011 on 029 037 !US 053 082 072 0.112 0.93 

2-4 210 34 3-11 4.0 4-4 4-11 4-11 5-3 !HI s.a 5-11 
192 005 0.08 014 020 0.21 033 0.41 0.'9 0.51 o.es 0.15 o.as 

21 11 l 11 34 37 311 42 45 ... 4-11 5-1 5-4 
240 005 ooe 013 018 024 030 038 IU4 0.51 OH 011 0.11 

48 !>I 8-1 74 11-0 11-8 9-3 910 ICM IG10 11-4 11-10 
110 008 012 018 0.25 034 042 052 0.82 0.11 0.113 0.95 1.07 

4-4 S,4 6-2 6,10 76 81 88 9-2 ... 1G2 11).1 11-1 
13 7 008 011 017 0.24 0.31 oco 041 0.511 0.81 0.78 0.1111 1.00 

4-0 4·11 SI 6,4 6,11 J.tl 8-0 H 9-0 H 9-10 11).3 
2a8 18.0 o.oe 010 0 II 011 0.29 037 0.45 0.53 0.82 0.72 0.82 0.93 

J.8 4.9 52 u 1,4 6-10 7-4 7.9 u 8-7 9-0 M 
192 005 009 014 0.20 028 033 041 0.'9 0.57 o.es 0.15 G.85 

33 40 41 S2 SB •2 17 8-11 7.4 7-1 11-0 lt-4 
240 005 008 013 0 II 024 0.30 038 0.44 O.Sl O.H 0.81 0.18 

0·1 76 88 9-1 1G7 11-5 123 12,11 1311 14•4 14•11 15-7 
12.0 008 011 0111 025 034 042 0.52 0.82 0.72 0.13 0.96 1.07 

H 70 11-1 90 9.11 108 115 12-1 12-9 IJ.!i 14,0 14-1 
137 008 011 017 024 031 o.co 041 0511 0.87 0.78 0.89 1.00 

u H 71 " 92 911 107 11,3 11-10 11-5 1211 13-8 
2•1 180 008 010 011 022 029 037 045 053 0.82 0.72 0.112 0.93 

410 S,11 610 78 84 9-0 9-8 11)3 1G10 11-4 11-10 12-4 
192 00S 009 014 020 028 033 0.41 0'9 0.57 oes 0.15 0115 

•-• S,;s 6,1 610 71 81 11-1 9·2 9-11 IG2 IG7 11.0 
240 005 ooe 013 018 024 030 038 0.44 O.SI 0.$9 0.87 0.18 ,. 9-8 110 124 136 14-7 15-7 11-8 11·5 111-3 19-1 19-10 
120 o.oe 012 018 025 034 042 0.52 0.82 0.12 0.83 0.95 1.07 

73 1111 11)4 116 121 1:n 14-7 IH 111-4 11,1 17-10 11-1 
13 7 008 0 II 017 024 031 oco 041 0.511 0.81 0.71 0.1111 1.00 

8-9 83 96 IG8 118 121 138 14.4 15-1 15-10 11-8 11·2 
2al0 180 ooe 010 016 on 029 037 045 0.53 0.82 0.12 0.112 0.93 

8-2 11 19 99 11)8 116 124 131 139 14-5 15-1 15-8 
19.2 0.08 009 014 020 028 033 041 049 0.51 o.es 0.15 o.• 

M 9.9 19 u 96 IG4 II 0 11-11 12-4 12·11 13.a 14-1 
24.0 005 OOII 013 018 024 030 038 044 0.51 0.58 0.117 0.78 

NOTE: The modulus of tlnticity, "E ", in 1,000.000 pounds per IQUlfe ind'I is shown below Nell spen. 
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Appendix B 

Table No. 7-S (cont.) 

RAFTERS: Spans are measured along the 
horizontal projection and loads are conslderad 
as applied on the horizontal projection. 

HOW TO USE TABLES: Enter table with span of 
ratters (upper figure in each square). Determine size 
and spacing (last column) based on stress grade 
(top row) and modules of elasticity (lower figure in 
each square) of lumber to be used. 

Allowable Extreme Fiber Stress In Bending, ' Fb' (pal). 
RAFTER 

SPACING SIZE 

1400 1500 1800 1700 1800 1900 2000 2100 2200 2400 2700 IINI IINI · 
7-10 8-1 8-4 8-7 8-10 9-1 9-4 9-7 9 .9 
1.19 1.32 1.46 1.60 1.74 1.89 2 .04 2.19 2.35 12.0 
7-4 7-7 7-10 8-0 8-3 8-6 6-9 8-11 9-2 9-7 
1.12 1.24 1.37 1.50 1.63 1.n 1.91 2.05 2.20 2.51 13.7 
8-9 7-0 7-3 7-5 NI 7-10 8-1 8-3 8-8 8-10 
1.03 1.15 1.26 1.38 1.51 1.64 1.n 1.90 2.04 2.32 16.0 2x4 
8-2 8-5 6-7 6-10 7-0 7-2 7-4 7.7 7.9 8-1 8-7 
0.94 1.05 1.15 1.26 1.38 1.49 1.61 1.74 1.86 2.12 2.53 19.2 
5-6 5-6 5-11 8-1 6-3 6-5 6-7 8-9 6-11 7-3 7-8 
0.84 0.94 1.03 1.13 1.23 1.34 1.44 1.55 1.66 1.90 2 .26 24.0 
12-3 12-8 13-1 13-6 13-11 14-3 14-8 15-0 15-4 
1.19 1.32 1.46 1.60 1.74 1.89 2 .04 2.19 2.35 12.0 
11-6 11-10 12-3 12-8 13-0 13-4 13-8 14-0 14-4 15-0 
1.12 1.24 1.37 1.50 1.63 1.n 1.91 2.05 2.20 2.51 13.7 
10-7 11-0 11-4 11-8 12-0 12-4 12-8 13-0 13-4 13-11 
1.03 1.15 1.26 1.38 1.51 1.64 1.n 1.90 2.04 2.32 16.0 2x6 
9-8 10-0 1o-4 10-S 11-0 11-3 11-7 11-10 12-2 12-8 13-5 
0.94 1.05 1.15 1.26 1.38 1.49 1.61 1.74 1.86 2.12 2 .53 19.2 
8-8 9-0 9-3 9 -7 9-10 10-1 1o-4 10-7 10-10 11-4 12-0 
0.84 0.94 1.03 1.13 1.23 1.34 1.44 1.55 1.66 1.90 2.26 24.0 
18-2 16-9 17-3 17-10 18-4 18-10 19-4 19-9 20-3 
1.19 1.32 1.46 1.60 1.74 1.89 2.04 2.19 2.35 12.0 
15-1 15-8 18-2 18-8 17-2 17-7 18-1 18-6 18-11 19-9 
1.12 1.24 1.37 1.50 1.63 1.n 1.91 2.05 2.20 2.51 13.7 
14-0 14-6 14•11 15-5 15-10 16-4 16-9 17-2 17-6 18-4 
1.03 1.15 1.26 1.38 1.51 1.64 1.n 1.90 2.04 2.32 16.0 2x8 
12·9 13-3 13-8 14-1 14-6 14-11 15-3 15-6 16-0 16-9 17•9 
0.94 1.05 1.15 1.26 1.38 1.49 1.61 1.74 1.86 2.12 2.53 19.2 
11-5 11-10 12-3 12-7 12-11 13-4 13-8 14-0 14-4 14-11 15-10 
0.84 0.94 1.03 1.13 1.23 1.34 1.44 1.55 1.66 1.90 2.26 24.0 
20-7 21-4 22-0 22-9 23-4 24-0 24-8 25-3 25-10 
1.19 1.32 1.46 1.60 1.74 1.89 2.04 2.19 2.35 12.0 
19-3 19-11 20-7 21-3 21 -10 22-6 23-1 23-7 24-2 25-3 
1.12 1.24 1.37 1.50 1.63 1.n 1.91 2.05 2.20 2.51 13.7 
17-10 18-6 19-1 19-8 20-S 20-10 21-4 21-10 22-4 23-4 
1.03 1.15 1.26 1.38 1.51 1.64 1.n 1.90 2 .04 2.32 16.0 2x10 
16-4 16-10 17-5 17-11 18-8 19-0 19-6 19-11 20-5 21-4 22-8 
0.94 1.05 1.15 1.26 1.38 1.49 1.61 1.74 . 1.86 2.12 2.53 19.2 
14-7 15-1 15-7 18-1 18-8 17-0 17-5 17-10 18-3 19-1 2o-3 
0.84 0.94 1.03 1.13 1.23 1.34 1.44 1.55 1.66 1.90 2.26 24.0 

NOTE: The modulus of elasticity, "E", in 1,000,000 pounds per square Inch is shown below each span. 
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One and Two Family Dwelling Code 

Table No. 6/7A- DESIGN VALUES FOR JOISTS AND RAFTERS-VISUAL GRADING 

These "Fb" Values are for use where repetative members are spaced not more than 24 inches 
wider spacing, the "Fb" values should be reduced 13 percent. 
Values for surfaced dry or surfaced green lumber apply at 19 per cent maximum moisture co 
in use. 

Design Value Modulea Grading 
lnBendlng "Fb" of RulM• 

Size Normal Snow 7-0ay Elaotlclty Agency 
s~1ea and Grade Duration Loadlna Loadlna "E" 
ASPEN 
Select Structural 1510 1735 1885 1100000 
No. I 1080 1240 1350 1100000 
No. 2 1035 1190 1295 1000000 
No.3 2"x4" 605 695 155 900000 
Stud 600 690 150 900000 
Construction sos 925 1005 900000 Nonhe .. tem 
Standard 430 495 S40 900000 Lumber 
Utility 200 230 250 Ma.nufacturcrs 

Associalion 
Select StructuraJ 1310 ISOS 1635 1100000 
No. I 935 1015 11 70 1100000 
No. 2 2"x6" 895 1030 11 20 1000000 Northern 
No. 3 525 600 655 900000 Softwood 
Stud S4S 630 685 900000 Lumber 

Bureau 
Select Structural 1210 1390 1510 1100000 
No. I 865 990 1080 1100000 West.em 
No. 2 2"x8" 830 950 1035 1000000 Wood 
No. 3 485 5SS 605 900000 Products 

Association 
Select Structural 1105 1275 1385 1100000 
No. I 190 910 990 1100000 
No. 2 2· ,10· 760 815 950 1000000 (Sec notes I 
No. 3 445 510 sss 900000 and2) 

Select Structural 1005 1155 1260 1100000 
No. I 720 825 900 11-JOOOO 
No. 2 2"x l2" 690 795 86S 1000000 
No. 3 405 465 sos 900000 

BEECH-BIRCH-HICKORY 
Select Structural 2500 2815 3125 1700000 
No. I 1810 2085 2265 1600000 
No. 2 1725 1985 2155 ISOOOOO 
No.3 2"x4" 990 1140 1240 1300000 
Stud 980 1125 1225 1300000 
Construction 1325 1520 1655 1400000 
Standard 150 860 935 1300000 
Utility 345 395 430 1200000 

Select Suuctural 2170 2495 27 10 1700000 
No. I 1510 1805 1960 1600000 NonheMtcm 
No. 2 2"x6" 1495 1720 1870 ISOOOOO Lumber 
No.3 860 990 1075 1300000 Manuf1e1urers 
Stud 890 1025 1115 1300000 Association 

Select Structural 2000 2300 2500 1700000 
No. I 1450 1665 1810 1600000 
No.2 2"x8" 1380 1585 1725 ISOOOOO (Sec notes I 
No.3 795 915 990 1300000 and2) 

Ir"\ 

~ 

Select Structural 1835 2110 2295 1700000 I~ No. I 1330 1525 1660 1600000 
No. 2 2"x l0" 1265 1455 1580 ISOOOOO 
No. 3 725 835 910 1300000 

Select Structural 1670 1920 2085 1700000 
No. I 1210 1390 1510 1600000 
No. 2 2"x l2" 1150 1325 1440 ISOOOOO 
No. 3 660 760 825 1300000 
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Appendix B 

Table No. 6/7A- DESIGN VALUES FOR JOISTS AND RAFTERS-VISUAL GRADING 
(Continued) 

These "Fb" Values are for use where repetative members are spaced not more than 24 inches 
wider spacing, the "Fb" values should be reduced I 3 percent. 
Values for surfaced dry or surfaced green lumber apply at I 9 per cent maximum moisture co 
in use. 

Design Value Modules Grading 
lnBendlng "Fb" of Rules• 

Size Normal Snow 7-Day Elasticity Agency 
S"""les and Grade Duration Loadlnn Loadlnn "E" 
COTTONWOOD 
Select StruciuraJ 1510 1735 1885 1200000 
No. I 1080 1240 1350 1200000 
No. 2 1080 1240 1350 1100000 
No. 3 2"x4" 605 695 755 1000000 
Stud 600 690 750 1000000 
Cons1ruction 805 925 1005 1000000 
S1•ndard 460 530 575 900000 
Utility 200 230 250 900000 

Select Strucrnral 1310 1505 1635 1200000 
No. I 935 1075 1170 1200000 Northern 
No. 2 2"x6" 935 !075 1170 1100000 Sof1wood 
No. 3 525 600 655 1000000 Lumber 
Stud 545 630 685 1000000 Bureau 

Select SuucturaJ 1210 1390 1510 1200000 
No. I 865 990 1080 1200000 
No. 2 2"x8" 865 990 1080 1100000 (See notes I 
No.3 485 555 605 1000000 3Dd2) 

Select Structural 1105 1275 1385 1200000 
No. I 790 910 990 1200000 
No.2 2"x10" 790 910 990 1100000 
No.3 445 510 555 1000000 

Select Structura.1 1005 1155 1260 1200000 
No. I 720 825 900 1200000 
No. 2 2"x12" 720 825 900 1100000 
No. 3 405 465 sos 1000000 

DOUGLAS AR-LARCH 
Select Structural 2500 2875 3125 1900000 
No. I & Btr 1985 2280 2480 1800000 
No. I 1725 1985 2155 1700000 
No. 2 2"x4" 1510 1735 1885 1600000 
No.3 865 990 1080 1400000 
Stud 85S 980 1065 1400000 
Consuuction 1150 1325 1440 1500000 
StMda.rd 635 725 790 1400000 
Utility 315 365 395 1300000 

Select Structural 2170 2495 2710 1900000 West Coast 
No. I & Btr 1720 1975 2150 1800000 Lumber 
No. I 2"x6" 1495 1720 1870 1700000 Inspection 
No. 2 1310 1505 1635 1600000 Bureou 
No. 3 750 860 935 1400000 
Stud 775 895 970 1400000 Wcstcm 

Wood 
Select Suuctural 2000 2300 2500 1900000 Products 
No. I &Btr 1585 1825 1985 1800000 Association 
No. I 2"x8" 1380 1585 1725 1700000 
No. 2 1210 1390 1510 1600000 
No.3 690 795 865 1400000 (See notes I 

3Dd2) 

Select Structural 1835 2110 2295 1900000 
No. l&Btr 1455 1675 1820 1800000 
No. I 2"x10" 1265 1455 1580 1700000 
No. 2 1105 1275 1385 1600000 
No. 3 635 725 790 1400000 
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One and Two Family Dwelling Code 

Tabla No. 6/7A- DESIGN VALUES FOR JOISTS ANO RAFTERS-VISUAL GRADING 
(Continued) 

These "Fb" Values are for use where repetative members are spaced not more than 24 inches 
wider spacing, the "Fb" values should be reduced 13 percent. 
Values for surfaced dry or surfaced green lumber apply at 19 per cent maximum moisture co 
in use. 

Design Value Modules Grading 
lnBe ndlng "Fb" of Rulea• 

Site Nonna! Snow 7-Day Elaatlclty Agency 
Species and Grade Duration Loading Loading "E" 

Select Structural 1670 1920 2085 1900000 
No. I &Btr 1325 1520 1655 1800000 
No. I 2"xl2" IISO 1325 1440 1700000 
No. 2 1005 1155 1260 1600000 
No. 3 575 660 720 1400000 

DOUGLAS FIR-LARCH (NORTH) 
Select SltuClural 2245 2580 2805 1900000 
No. I/No. 2 1425 1635 1780 1600000 
No.3 820 940 1025 1400000 
Stud 2"x4" 820 945 1030 1400000 
Construction 1095 1255 1365 1500000 
Standard 605 695 755 1400000 
Utility 290 330 360 1300000 

Select Structural 1945 2235 2430 1900000 National 
No. I/No. 2 2"x6" 1235 1420 1540 1600000 Lumber 
No. 3 710 815 890 1400000 Grades 
Stud 1SO _ 860 935 1400000 Authority 

Select Structural 1795 2065 2245 1900000 
No. 1/No.2 2"x8" 1140 1310 1425 1600000 (Secno<es I 

' -

No.3 655 755 820 1400000 and2) 
I--\ 

Select Structural 1645 1890 2055 1900000 
No. 1/No.2 2"x10" 1045 1200 1305 1600000 
No. 3 600 690 1SO 1400000 

Select Structural 1495 1720 1870 1900000 
No.I/No. 2 2·,12· 950 1090 11 85 1600000 
No. 3 545 630 685 1400000 

DOUGLAS FIR-SOUTH 
Select Structural 2245 2580 2805 1400000 
No. I 1555 1785 1940 1300000 
No. 2 1425 1635 1780 1200000 
No.3 2·,4• 820 940 1025 1100000 
Stud 820 945 1030 1100000 
Construction 1065 1225 1330 1200000 
Standard 605 695 755 1100000 
Utility 290 330 360 1000000 

Select SltuClural 1945 2235 2430 1400000 
No. I 1345 1545 1680 1300000 Western 
No. 2 2"x6" 1235 1420 1540 1200000 Wood 
No. 3 710 815 890 1100000 Products 
Stud 750 860 935 1100000 Association 

Select Structutal 1795 2065 2245 1400000 
No. I 1240 1430 1555 1300000 
No.2 2"x8" 1140 1310 1425 1200000 (Sec notes I 
No.3 655 755 820 1100000 and2) ~ 

SelCCI SltuCIUral 1645 1890 2055 1400000 ..., 
No. I 1140 1310 1425 1300000 
No. 2 2·,10· 1045 1200 1305 1200000 
No.3 600 690 7SO 1100000 

Select Structural 1495 1720 1870 1400000 
No. I 1035 1190 1295 1300000 
No.2 2· , 12· 9SO 1090 1185 1200000 
No. 3 545 630 685 1100000 
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Appendix B 

Table No. 6/7A- DESIGN VALUES FOR JOISTS AND RAFTERS-VISUAL GRADING 
(Continued) 

These "Fb" Values are for use where repetative members are spaced not more than 24 inches 
wider spacing, the "Fb" values should be reduced 13 percent. 
Values for surfaced dry or surfaced green lumber apply at 19 per cent maximum moisture co 
in use. 

Design Value Module• Grading 
lnBendlng "Fb" o! Ruler 

Size Normal Snow 7-Day Elaatlclty Agency 
Speclea end Grade Duration Loading Loading " E" 

EASTERN HEMLOCK• 
TAMARACK 
Select SUUC!ural 2155 2480 2695 1200000 
No. I 1335 1535 1670 1100000 
No. 2 990 1140 1240 1100000 
No. 3 2"x4" 605 695 755 900000 
Stud 570 655 710 900000 
Construction 775 895 970 1000000 
Standard 430 495 540 900000 
Utility 200 230 250 800000 Northeastern 

Lumber 
Select Structural 1870 2150 2335 1200000 Manufacturers 

No. I 1160 1330 1450 1100000 As.sociation 
No. 2 2"x6" 860 990 1075 1100000 
No. 3 525 600 655 900000 Northcm 

Stud 520 595 645 900000 Softwood 
Lumber 

Select SUUC!ural 1725 1985 2155 1200000 Bureau 
No. I 1070 1230 1335 1100000 
No. 2 2"x8" 195 915 990 1100000 
No.3 485 555 605 900000 

(See notes I 

Select Structural 1580 1820 1975 1200000 and 2) 

No. I 980 1125 1225 1100000 

No. 2 2"xl0" 725 835 910 1100000 
No.3 445 510 555 900000 

,elect SUUC!ural 1440 1655 1795 1200000 
~o. 1 890 1025 1115 1100000 
No. 2 2"x12" 660 760 825 1100000 
No. 3 405 465 505 900000 

EASTERN SOFTWOODS 
Select StnJCtural 2155 2480 2695 1200000 
No. I 1335 1535 1670 1100000 
No. 2 990 1140 1240 1100000 
No.3 2"x4" 605 695 755 900000 
S1ud 570 655 710 900000 
Consuuction 775 895 970 1000000 
SWldard 430 495 540 900000 
U1ili1y 200 230 250 800000 Northeastern 

Lumber 
Select SUUctural 1870 2150 2335 1200000 Manufac1urer 
No. I 1160 1330 1450 1100000 Association 

No. 2 2"x6" 860 990 1075 1100000 
No.3 525 600 655 900000 Northcm 
Stud 520 595 645 900000 Softwood 

Lumber 
Select Sttuc1ural 1725 1985 2155 1200000 Burau 

No. I 1070 1230 1335 1100000 
No. i 2"x8" 795 915 990 1100000 
No. 3 485 555 605 900000 

(See nOles I 

Sclcel StnJCtural 1580 1820 1975 1200000 and2) 
No. I 980 1125 1225 1100000 
No.2 2· ,10· 725 835 910 1100000 
No.3 445 510 555 900000 

Sclec1 Sttuc1urul 1440 1655 1795 1200000 
No. I 890 1025 1115 1100000 
No. 2 2"x12" 660 760 825 1100000 
No. 3 405 465 sos 900000 
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One and Two Family Dwelling Code 

Table No. 6/7A - DESIGN VALUES FOR JOISTS ANO RAFTERS-VISUAL GRADING 
(Continued) 

These "Fb" Values are for use where repetative members are spaced not more than 24 inches 
wider spacing, the "Fb" values should be reduced 13 percent. 
Values for surfaced dry or surfaced green lumber apply at 19 per cent maximum moisture co 
in use. 

OeslgnVa lue Modules Grading 
lnBendln g "Fb" o f Rules• 

S ize Normal S n ow 7-Day Elasticity Agency 
Species an d Grade Duration Loa d ing Load ing '"E" 

EASTERN WHITE PINE 
Select Strucmml 2155 2480 2695 1200000 
No. I 1335 1535 1670 1100000 
No.2 990 1140 1240 1100000 
No.3 2"x4" 605 695 155 900000 
Stud 570 655 710 900000 
Construction 775 895 970 1000000 
Standard 430 495 540 900000 
Utility 200 230 250 800000 Northeastern 

Lumber 
Select SuuctUral 1870 2150 2335 1200000 l\.fanufacturcrs 
No. I 1160 1330 1450 1100000 Associn1ion 
No.2 2"x6" 860 990 1075 1100000 
No. 3 525 600 655 900000 Northern 
Stud 520 595 645 900000 Softwood 

Select Structural 1725 1985 2 155 
Lumber 

1200000 Bureau 
No. I 1070 1230 1335 1100000 
No.2 2"x8" 795 9 15 990 1100000 
No. 3 485 555 605 900000 

(See notes I 
Select Structural 1580 1820 1975 1200000 and 2) 
No. I 980 11 25 1225 1100000 
No. 2 2"xl0" 725 835 9 10 1100000 
No.3 445 510 555 900000 

Select Structural 1440 1655 1795 1200000 
No. I 890 1025 11 15 1100000 
No.2 2"xl2" 660 760 825 1100000 
No.3 405 465 505 900000 

HEM-AR 
Select Structural 24 15 2775 3020 1600000 
No. I & Btr 1810 2085 2265 1500000 
No. I 1640 1885 2050 1500000 
No. 2 2"x4" 1465 1685 1835 1300000 
No.3 865 990 1080 1200000 
Stud 855 980 1065 1200000 
Construction 1120 1290 1400 1300000 
Standard 635 725 790 1200000 
Utili ty 290 330 360 1100000 

Select Structural 2095 2405 2615 1600000 WC$tCoast 
No. I &Btr 1570 1805 1960 1500000 Lumber 
No. I 2"x6" 1420 1635 1775 1500000 lnspcc1ion 
No. 2 1270 1460 1590 1300000 Bureau 
No. J 750 860 935 1200000 
Stud 775 895 970 1200000 Wcstcm 

Wood 
Select Struc1un1I 1930 2220 2415 1600000 ProductJ 
No. l & Btr 1450 1665 1810 1500000 Association 
No. I 2"x8" 1310 1510 1640 1500000 
No.2 1175 1350 1465 1300000 
No. 3 690 195 865 1200000 (Sec notes I 

Select Structural 1770 2035 
and 2) 

2215 1600000 
No. l &Btr 1330 1525 1660 1500000 
No. I 2"xl0" 1200 1380 1500 1500000 
No. 2 1075 1235 1345 1300000 
No.3 635 725 790 1200000 

360 4/15/93 



Appendix B 

Table No. 6/7A - DESIGN VALUES FOR JOISTS AND RAFTERS-VISUAL GRADING 
(Continued) 

These "Fb" Values are for use where repeta1ive members are spaced not more than 24 inches 
wider spacing, !he "Fb" values should be reduced 13 percent. 
Values for surfaced dry or surfaced green lumber apply al 19 per cent maximum moisture co 
in use. 

Design Value Modules Grading 
lnBendlng "Fb'" o1 Ruiea• 

Size Normal Snow 7-Day Elasticity Agency 
Species and Grade Duration Loading Loading "E" 

Sclccl Slructural 1610 1850 2015 1600000 
No. I &Bir 1210 1390 1510 1500000 
No. I 2· ,1r 1095 1255 1365 1500000 
No. 2 980 1125 1220 1300000 
No.3 575 660 720 1200000 

HEM-FIR (NORTH) 
Select Structural 2245 2580 2805 1700000 
No. 1/No.2 1725 1985 2155 1600000 
No. 3 990 1140 1240 1400000 
Stud 2"•4" 980 1125 1225 1400000 
Construction 1325 1520 1655 1500000 
Standard 720 825 900 1400000 
Utility 345 395 430 1300000 

Select Strue1un1l 1945 2235 2430 1700000 National 
No. I/No. 2 2"•6" 1495 1720 1870 1600000 Lumber 

No. 3 860 990 1075 1400000 Grade.< 
Stud 890 1025 1115 1400000 Authority 

Select Struc1Ural 1795 2065 2245 1700000 
No. I/No. 2 r,8· 1380 1585 1725 1600000 (Sec note I 

No. 3 795 915 990 1400000 and2) 

Select Structural 1645 1890 2055 1700000 
No. I/No. 2 2·,10· 1265 1455 1580 1600000 
No. 3 725 835 910 1400000 

Select Struc1ural 1495 1720 1870 1700000 
No. I/No. 2 2"•12" 1150 1325 1440 1600000 
No. 3 660 760 825 1400000 

MIXED MAPLE 
Select Structural 

I 
1725 1985 2 155 1300000 

No. I 1250 1440 1565 1200000 
No. 2 I 

1210 1390 1510 1100000 
No. 3 2"•4" 690 795 865 1000000 
Stud 695 800 870 1000000 
Construction 920 1060 11 50 1100000 
Surndilrd 520 595 645 1000000 
Utility 260 300 325 900000 

Select Structural 1495 1720 1870 1300000 
No. I 1085 1245 1355 1200000 Nonhea.\tcm 
No.2 2"x6" 1045 1205 1310 I 100000 Lumber 

No. 3 600 690 750 1000000 Manufacturers 
S1ud 635 725 790 1000000 Association 

Sclccl Structural 1380 1585 1725 1300000 
No. I 1000 1150 1250 1200000 
No. 2 2· ,8· 965 11 10 1210 1100000 (Sec notes I 
No.3 sso 635 690 1000000 and 2) 

Select S1ructural 1265 1455 1580 1300000 
No. I 915 1055 1145 1200000 
No.2 r,10· 885 1020 1105 1100000 
No. 3 sos 580 635 1000000 

Sclec1 Struc1ural 1150 1325 1440 1300000 
No. I 835 960 1040 1200000 
No. 2 2",12" 805 925 1005 1100000 
No. 3 460 530 575 1000000 
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One and Two Family Dwelling Code 

Table No. 6/7A- DESIGN VALUES FOR JOISTS AND RAFTERS-VISUAL GRADING 
(Continued) 

These "Fb" Values are for use where repetative members are spaced not more than 24 inches 
wider spacing, the "Fb" values should be reduced 13 percent. 
Values for surfaced dry or surfaced green lumber apply at 19 per cent maximum moisture co 
in use. 

Design Value Modules Grading 
lnBendlng "Fb" of Rules• 

Size Normal Snow 7-Day Elasticity Agency 
Species and Grade Duration Loading Load ing "E" 

MIXED OAKS 
Select Structural 1985 2280 2480 1100000 
No. I 1425 1635 1780 1000000 
No. 2 1380 1585 1725 900000 
No.3 2"x4" 820 940 1025 800000 
S1ud 790 910 990 800000 
Consaruc1ion 1065 1225 1330 900000 
S1andard 60S 695 755 800000 
U1ilily 290 330 360 800000 

Sclcc1 S1ructural 1720 1975 2150 1100000 
No. I 1235 1420 1540 1000000 NO<lhcastcm 
No. 2 2"x6" 1195 1375 1495 900000 Lumber 
No. 3 710 815 890 800000 Manufacturers 
Stud 720 825 900 800000 Associalion 

Select Structural 1585 1825 1985 I 100000 
No. I 1140 1310 1425 1000000 
No.2 2"x8" 1105 1270 1380 900000 (Sec notes I 
No.3 655 755 820 800000 and 2) 

Select Structural 1455 1675 1820 1100000 
No. I 1045 1200 1305 1000000 
No. 2 2"xl0" 1010 I 165 1265 900000 
No.3 600 690 750 800000 

Select Structural 1325 1520 1655 1100000 
No. I 950 1090 I 185 1000000 
No. 2 2"xl2" 920 1060 1150 900000 
No. 3 545 630 685 800000 

MDCEDSOIJJlERN PIE 
Select S1ruc1ural 2360 2710 2945 1600000 
No. I 1670 1920 2085 1500000 
No.2 1495 1720 1870 1400000 
No. 3 2"x4" 865 990 1080 1200000 
S1ud 890 1025 1115 1200000 
Comtruction 1150 1325 144-0 1300000 
Standard 635 725 790 1200000 
Utility 315 365 395 1100000 

I 
Select Structural 2130 2445 2660 1600000 
No. I 1495 1720 

I 
1870 1500000 

No. 2 2"x6" 1325 1520 1655 1400000 
No.3 775 895 I 970 1200000 Southern 
Stud 775 895 970 1200000 Pinc 

Select Structural i 2015 23 15 
I lnspcc1ion 

2515 1600000 Bureau 
No. I I I 1380 1585 1725 1500000 
No.2 2·.s· 1210 1390 1510 1400000 
No. 3 720 825 900 1200000 (See llOlCS I 

and 2) 
Select Structural 1725 I 1985 2155 1600000 
No. I 1210 ' 1390 1510 1500000 
No. 2 2"x l0" 1065 1225 1330 1400000 
No. 3 60S 695 755 1200000 

Select Structural ' 1610 1850 2015 1600000 
No. I 1120 1290 1400 1500000 
No. 2 2"x l2" 1005 1155 1260 1400000 
No.3 575 660 720 1200000 

-
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Appendix B 

Tabla No. 6/7A- DESIGN VALUES FOR JOISTS AND RAFTERS-VISUAL GRADING 
(Continued) 

These "Fb" Values are for use where repetative members are spaced not more than 24 inches 
wider spacing, the "Fb" values should be reduced 13 percent. 
Values for surfaced dry or surfaced green lumber apply at 19 per cent maximum moisture co 
in use. 

Deelgn Value Module■ Grading 
lnBendlng "Fb" of Rules• 

Size Normal Snow 7-Day Elaetlclty Agency 
Speclea and Grade Duration Loading Loading "E" 

NOR'TliERN RED OAK 
Select StrUCtural 2415 2775 3020 1400000 
No. I 1725 1985 21 55 1400000 
No.2 1680 1935 2100 1300000 

No. 3 2"•4" 950 1090 1185 1200000 

Stud 950 1090 1185 1200000 
Consuuction 1265 1455 1580 1200000 
Standard 720 825 900 1100000 
Utility 345 395 430 1000000 

Select S1ructural 2095 2405 2615 1400000 
No. I 1495 1720 1870 1400000 Northeastern 
No. 2 2"•6" 1460 1675 1820 1300000 Lumber 

No.3 820 945 1030 1200000 Manufacturers 

Stud 865 990 1080 1200000 Association 

Select S1ructural 1930 2220 2415 1400000 
No. I 1380 1585 1725 1400000 
No. 2 2".S" 1345 1545 1680 1300000 (See no<es I 

No. 3 760 875 950 1200000 and2) 

Select StrUCtural 1770 2035 2215 1400000 
No. I 1265 1455 1580 1400000 
No. 2 2"xl0" 1235 1420 1540 1300000 
No.3 695 800 870 1200000 

Select S1ructural 1610 1850 2015 1400000 
No. I 1150 1325 1440 1400000 
No.2 2·,12· 1120 1290 1400 1300000 
No.3 635 725 790 1200000 

NORntERN SPECIES 
Select S1ructural 1640 1885 2050 I 100000 
No. I/No. 2 990 1140 1240 1100000 
No. 3 605 695 755 1000000 

Stud 2"•4" 570 655 710 1000000 
Consuvction 775 895 970 1000000 
Standard 430 495 540 900000 
Utility 200 230 250 900000 

Select S1ructural 1420 1635 1775 1100000 National 

No. 1/No.2 2"•6" 860 990 1075 1100000 Lumber 

No.3 525 600 655 1000000 Grades 

Stud 520 595 645 1000000 Authority 

Select S1ructural 1310 1510 1640 1100000 
No. I/No. 2 2".S" 795 9 15 990 1100000 (See no<es I 

No. 3 485 555 605 1000000 and2) 

Select S1ructural 1200 1380 1500 1100000 
No.1/No.2 r,10· 725 835 910 1100000 
No.3 445 510 555 1000000 

Select s 1ructural 1095 1255 1365 1100000 
No. I/No. 2 2· ,12· 660 760 825 1100000 

No.3 <405 465 505 1000000 
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One and Two Family Dwelling Code 

Table No. 6/7A-OESIGN VALUES FOR JOISTS ANO RAFTERS-VISUAL GRADING 
(Continued) 

These "Fb" Values are for use where repetative members are spaced not more than 24 inches 
wider spacing, the "Fb" values should be reduced 13 percent. 
Values for surfaced dry or surfaced green lumber apply at 19 per cent maximum moisture co 
in use. 

Design Value Modules Grading 
lnBendlng " Fb" of Rules• 

Size Normal Snow 7-Day Elasticity Agency 
Species and Grade Duration Loading Loading " E" 

NORTHERN WHITE 
CEDAR 
Select Structural 1335 1535 1670 800000 
No. I 990 1140 1240 700000 
No. 2 950 1090 I 185 700000 
No.3 2·,4• 560 645 700 600000 
Stud 540 620 670 600000 
Construction 720 825 900 700000 
Standard 405 465 sos 600000 
Utility 200 230 2SO 600000 

Select Struc1ural 1160 1330 1450 800000 
No. I 860 990 1075 700000 Nonhcaslem 
No.2 2"x6" 820 945 1030 700000 Lumber 
No.3 485 560 605 600000 Manufac1Urcrs 
Stud 490 S60 610 600000 Assocation 

Select Structural 1070 1230 1335 800000 
No. I 795 915 990 700000 
No. 2 r,8· 760 875 950 700000 (Set notes I 
No.3 450 SIS 560 600000 and 2) 

Select Structural 980 1125 1225 800000 
No. I 725 835 9 10 700000 
No. 2 r,10· 695 800 870 700000 
No.3 4IO 475 SIS 600000 

Select Struc1ural 890 1025 1115 800000 
No. I 660 760 825 700000 
No. 2 r,12· 635 725 790 700000 
No. 3 375 430 465 600000 

RED MAPLE 
Select Structural 2245 2580 2805 1700000 
No. I 1595 1835 1995 1600000 
No. 2 1555 1785 1940 1500000 
No.3 2"x4" 90S 1040 1130 1300000 
Stud 885 1020 1105 1300000 
Consuuction 1210 1390 1510 1400000 
Standard 660 760 825 1300000 
Utility 315 365 395 1200000 

Sclcct Structural 1945 2235 2430 1700000 
No. I 1385 1590 1730 1600000 Nonhcas1em 
No.2 2"x6" 1345 1545 1680 1500000 Lumber 
No.3 785 905 980 1300000 Manufacturers 
Stud 805 925 1005 1300000 Assochnion 

Sclcct Structural 1795 2065 2245 1700000 
No. I 1275 1470 1595 1600000 
No. 2 r,s- 1240 1430 ISSS 1500000 (Set nOles I 
No.3 725 835 905 1300000 and2) 

Sclcct SlnlClural 1645 1890 2055 1700000 
No. I 1170 1345 1465 1600000 
No. 2 2· ,10· 1140 1310 1425 1500000 
No. 3 66S 765 830 1300000 

Sclcct Structural 1495 1720 1870 1700000 
No. I 1065 1225 1330 1600000 
No. 2 r, 1r 1035 1190 1295 1500000 
No.3 605 695 755 1300000 
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Appendix B 

Table No. 617A - DESIGN VALUES FOR JOISTS AND RAFTERS-VISUAL GRADING 
(Continued) 

These "Fb" Values are for use where repetative members are spaced not more than 24 inches 
wider spacing, the "Fb" values should be reduced 13 percent. 
Values for surfaced dry or surfaced green lumber apply at 19 per cent maximum moisture co 
in use. 

Design Value Modules Grading 
inBendlng "Fb" of Rule.s4 

Size Normal Snow 7-Day Elasticity Agency 
Species and Grade Duration Loading Loading " E" 

RED OAK 
Select Structur:11 1985 2280 2480 1400000 
No. I 1425 1635 1780 1300000 
No.2 1380 1585 1725 1200000 
No.3 2"x4" 820 940 1025 I 100000 
Stud 790 910 990 I 100000 
Construction 1065 1225 1330 1200000 
Standard 605 695 155 I 100000 
Utility 290 330 360 1000000 

Select Structural 1720 1975 2150 1400000 
No. I 1235 1420 1540 1300000 Nonhcastcm 
No. 2 2"x6" 1195 1375 1495 1200000 Lumber 
No.3 710 815 890 1100000 M11J1ufocturers 
Stud 720 825 900 1100000 Association 

Select Structural 1585 1825 1985 1400000 
No. I 1140 1310 1425 1300000 
No. 2 2"x8" 1105 1270 1380 1200000 (Sec notes I 
No.3 655 755 820 1100000 and 2) 

Select Structurnl 1455 1675 1820 1400000 
No. I 1045 1200 1305 1300000 
No. 2 r,10· 10IO 1165 1265 1200000 
No. 3 600 690 750 I 100000_ 

Select Structurnl 1325 1520 1655 1400000 
No. I 950 1090 1185 1300000 
No. 2 r,12· 920 1060 1150 1200000 
No. 3 545 630 685 I 100000 

REDWOOD 
Clear Structural 3020 3470 3775 1400000 
Select Structural 2330 2680 2910 1400000 
Select Structural. open grain 1900 2180 2370 I 100000 
No, I 1680 1935 2100 1300000 
No. 1, open grain 1335 1535 1670 I 100000 
No. 2 1595 1835 1995 1200000 
No. 2. open grain 2"x4" 1250 1440 1565 1000000 
No. 3 905 1040 1130 1100000 
No. 3, open grain 735 845 915 900000 
S1ud 725 835 910 900000 
Construction 950 1090 1185 900000 
St>ndanl 520 595 645 900000 
U1ility 260 300 325 800000 

Clear Structural 2615 3010 3270 1400000 
Select Structural 2020 2320 2525 1400000 
Select Structural, open grain 1645 1890 2055 1100000 
No. I 1460 1675 1820 1300000 
No. I, open grain 1160 1330 1450 1100000 
No.2 1385 1590 1730 1200000 
No. 2. open gn,in 2"x6" 1085 1245 1335 1000000 
No. 3 785 905 980 1100000 
No. 3, open grain 635 730 795 900000 
Stud 660 760 825 900000 
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Table No. 6/7A- DESIGN VALUES FOR JOISTS AND RAFTERS-VISUAL GRADING 
(Continued) 

These "Fb" Values are for use where repetative members are spaced not more than 24 inches 
wider spacing, the "Fb" values should be reduced 13 percent. 
Values for surfaced dry or surfaced green lumber apply at 19 per cent maximum moisture co 
in use. 

Design Value Modules Grading 
lnBendlng "Fb" of Rules• 

Size Normal Snow 7-Day Elaatlclty Agency 
Species and Grade Duration Loading Loading "E" 

Clear Slructural 24 15 2775 3020 1400000 Redwood 
Select Structural 1865 2140 2330 1400000 Inspcc1ion 
Select Structural, open grain 1520 1745 1900 1100000 Service 
No. I 1345 1545 1680 1300000 
No. I. open grain 2"x8" 1070 1230 1335 1100000 
No. 2 1275 1470 1595 1200000 
No. 2, open grain 1000 1150 1250 1000000 (See notes I 
No. 3 725 835 905 1100000 and 2) 
No. 3. open grain 585 675 735 900000 

Clear Structural 2215 2545 2765 1400000 
Select Structural 1710 1965 2135 1400000 
Select SlrUctural. open grain 1390 1600 1740 1100000' 
No. I 1235 1420 1540 1300000 
No. I, open grain 2"xl0" 980 1125 1225 1100000 
No.2 1170 1345 1465 1200000 
No. 2, open grain 915 1035 1145 1000000 
No.3 66S 765 830 1100000 
No. 3. open grain S40 620 670 900000 

Clear Structural 2015 2315 2515 1400000 
Select S1tuctural 1555 1785 1940 1400000 
Sclcc1 Structural. open grain 1265 1455 1580 1100000 
No. I 1120 1290 1400 1300000 
No. I. open grain 2"x 12" 890 1025 1115 1100000 
No. 2 1065 1225 1330 1200000 
No. 2. open grain 835 960 1040 1000000 
No.3 605 695 755 1100000 
No. 3. open grain 490 560 610 900000 

SOUTHERN PINE 
Dense Select Structural 3510 4035 4385 1900000 
Sclcc1 Structural 3280 3770 4095 1800000 
Non-Dense Select S1ructural 3050 3505 3810 1700000 
No. I Dense 2300 2645 2875 1800000 
No. I 2130 2445 2660 1700000 
No. I Non-Dcn$.C 1955 2250 2445 1600000 
No. 2 Dense 2"x4" 1955 2250 2445 1700000 
No. 2 1725 1985 2155 1600000 
No. 2 Non-Dense 1555 1785 1940 1400000 
No. 3 980 1125 1220 1400000 
Stud 1005 1155 1260 1400000 
Construction 1265 1455 1580 1500000 
Standard 720 825 900 1300000 
Utility 345 395 430 1300000 

Dense Sclcc1 Structural 3105 3570 3880 1900000 
Sclcc1 Structural 2935 3370 3665 1800000 
Non-Den.i;e Select Structural 2705 3 110 3380 1700000 
No. I Dense 2015 2315 2515 1800000 
No. I 1900 2180 2370 1700000 
No. I Non-Dense 2"x6" 1725 1985 2155 1600000 
No. 2 Dense 1670 1920 2085 1700000 
No.2 1440 1655 1795 1600000 
No. 2 Non-Dense 1325 1520 1655 1400000 
No.3 865 990 1080 1400000 
Stud 890 1025 1115 1400000 
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Table No. 6/TA- DESIGN VALUES FOR JOISTS AND RAFTERS-VISUAL GRADING 
(Continued) 

These "Fb" Values are for use where repetative members are spaced not more than 24 inches 
wider spacing, the "Fb" values should be reduced 13 percent. 
Values for surfaced dry or surfaced green lumber apply at 19 per cent maximum moisture co 
in use. 

Oealgn Value Modulea Grading 
lnBendlng "Fb" of Rulaa• 

Size Normal Snow 7-Day Elaatlclty Agency 
Species and Grade Duration Loading Loading "E" 

Dense Sele-cl Structural 2820 3240 3520 1900000 Southern 
Sclec1 Structural 2645 3010 3305 1800000 Pine 
Non-Dense Select Structural 2415 2775 3020 1700000 Inspection 
No I Dense 1900 2180 2370 1800000 Bureau 
No. I 1725 1985 2155 1700000 
No. I Non-Dense 2"x8" 1555 1785 1940 1600000 
No. 2 Dense 1610 1850 2015 1700000 (Sec notes I 
No. 2 1380 1585 1725 1600000 and2) 
No. 2 Non-Dense 1265 1455 1580 1400000 
No.3 805 925 1005 1400000 

Dcn.sc Select Structural 2475 2845 3090 1900000 
Select Structural 2360 2710 2945 1800000 
Non-Dense Select Structural 2130 2445 2660 1700000 
No. I Dense 1670 1920 2085 1800000 
No. I 1495 1720 1870 1700000 
No. I Non-Dense 2"xl0" 1380 1585 1725 1600000 
No. 2 Dense 1380 1585 1725 1700000 
No.2 1210 1390 1510 1600000 
No. 2 Non-Dense 1095 1255 1365 1400000 
No.3 690 795 865 1400000 

Dense Select Structural 2360 2710 2945 1900000 
Select Structural 2185 2515 2730 1800000 
Non-Dense Select Structural 2015 2315 2515 1700000 
No. I Dense 1555 1785 1940 1800000 
No. I 1440 1655 1795 1700000 
No. I Non-Dense 2"xl2" 1325 1520 1655 1600000 
No. 2 Dense 1325 1520 1655 1700000 
No.2 1120 1290 1400 1600000 
No. 2 Non-Dense 1035 1190 1295 1400000 
No. 3 660 760 825 1400000 

SPRUCE-PINE-FIR 
Select Structural 2155 2480 2695 1500000 
No. I/No. 2 1510 1735 1885 1400000 
No.3 865 990 1080 1200000 
Stud 2"x4" 855 980 1065 1200000 
Construction 1120 1290 1400 1300000 
Standard 635 725 790 1200000 
Utility 290 330 360 1100000 

Select Structural 1870 2150 2335 1500000 National 
No. I/No. 2 2"x6" 1310 1505 1635 1400000 Lumber 
No.3 750 860 935 1200000 Grades 
Stud 775 895 970 1200000 Authority 

Select Structural 1725 1985 2155 1500000 
No. I/No. 2 2"x8" 1210 1390 1510 1400000 (Sec notes I 
No.3 690 795 865 1200000 and 2) 

Select Structural 1580 1820 1975 1500000 
No. I/No. 2 2"xl0" 1105 1275 1385 1400000 
No.3 635 725 790 1200000 

Select Structunil 1440 1655 1795 1500000 
No. I/No. 2 2"xl2" 1005 1155 1260 1400000 
No.3 575 660 720 1200000 
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Table No. 6/7A-OESIGN VALUES FOR JOISTS ANO RAFTERS-VISUAL GR.ACING 
(Continued) 

These "Fb" Values are for use where repetative members are spaced not more than 24 inches 
wider spacing, the "Fb" values should be reduced 13 percent. 
Values for surfaced dry or surfaced green lumber apply at 19 per cent maximum moisture co 
in use. 

Design Value Modules Grading 
lnBendlng "Fb" of Rules• 

Size Norma l Snow 7-Day Elastic ity Agency 
Species e nd Grade Duration Loading Loading " E'" 

SPRUCE-PINE-FIR 
(SOUTH) 
Sc1ec1 Structural 2245 2580 2805 1300000 
No. I 1465 1685 1835 1200000 
No. 2 1295 1490 1615 1100000 
No. 3 2"x4" 735 845 915 1000000 Northeastern 
Stud 725 835 910 1000000 Lumber 
Construction 980 1125 1220 1000000 Manufac1urcrs 
Stnndard 545 630 685 900000 Association 
Utility 260 300 325 900000 

Nonhcm 
Select Structural 1945 2235 2430 1300000 Softwood 
No. I 1270 1460 1590 1200000 Lumber 
No. 2 2"x6" 1120 1290 1400 1100000 Bureau 
No. 3 635 730 795 1000000 
Stud 660 760 825 1000000 West Coast 

Lumber 
Select Structural 1795 2065 2245 1300000 Inspect.ion 
No. I 1175 1350 1465 1200000 Bureau 
No.2 2"x8" 1035 1190 1295 1100000 
No. 3 585 675 735 1000000 Western 

Wood 
Select S1ruc1ural 1645 1890 2055 1300000 Products 
No. I 1075 1235 1345 1200000 Association 
No.2 2"x l0" 950 1090 1185 1100000 
No. 3 540 620 670 1000000 (Sec notes I 

and 2) 
Select Structural 1495 1720 1870 1300000 
No. I 980 1125 1220 1200000 
No. 2 2·,12· 865 990 1080 1100000 
No. 3 490 560 610 1000000 

WESTERN CEDARS 
Select Structural 1725 1985 2155 1100000 

I No. I 1250 1440 1565 1000000 
No.2 1210 1390 1510 1000000 
No.3 2"x4" 690 795 865 900000 
Stud 695 800 870 900000 I Construction 920 1060 1150 900000 
Standard 520 595 645 800000 I Utility 260 300 325 I 800000 

Select Structural 1495 1720 1870 I 1100000 
I 

West Coast 
No. I 1085 1245 1355 1000000 Lumber 
No. 2 2"x6"' 1045 1205 1310 1000000 Inspection 
No.3 600 690 750 900000 Bureau 
Stud 635 725 790 900000 

Western 
Select Structural 1380 1585 1725 1100000 Wood 
No. I 1000 1150 1250 1000000 Products 
No.2 2"x~· 965 1110 1210 1000000 Association 
No. 3 550 635 690 900000 

Select Structural ! 1265 1455 1580 1100000 (Sec notes 1 
No. I 9 15 1055 1145 1000000 and 2) 
No.2 2"xl0" 885 1020 1105 1000000 
No. 3 sos 580 635 900000 

Select Structural I ISO 1325 1440 1100000 
No. I 835 960 1040 1000000 
No.2 2'"xl2'" 805 925 1005 1000000 
No.3 460 530 575 900000 
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Appendix B 

Table No. 6/7A- DESIGN VALUES FOR JOISTS AND RAFTERS-VISUAL GRADING 
(Continued) 

These "Fb" Values are for use where repetative members are spaced not more than 24 inches 
wider spacing, the "Fb" values should be reduced 13 percent. 
Values for surfaced dry or surfaced green lumber apply at 19 per cent maximum moisture co 
in use. 

Dealgn Value Modules Grading 
lnBendlng "Fb" of Rules• 

Size Normal Snow 7-Day Elaetlclty Agency 
Speclea and Grade Duration Loading Loading "E" 

WESTERN WOODS 
Select Suuctural 1510 1735 1885 1200000 
No. I 1120 1290 1400 1100000 
No. 2 1120 1290 1400 1000000 
No. 3 2"x4" 645 745 810 900000 
Stud 635 725 790 900000 
Construction 835 960 1040 1000000 
Standard 460 530 515 900000 
Utility 230 265 290 800000 

Select Suuctural 1310 1505 1635 1200000 West Coast 
No. I 970 1120 1215 1100000 Lumber 
No. 2 2"x6" 970 1120 1215 1000000 Inspection 
No. 3 560 645 700 900000 Bureau 
Stud 515 660 720 900000 

Western 
Select Suuctural 1210 1390 1510 1200000 Wood 
No. I 895 1030 I 120 1100000 Products 
No.2 2"x8" 895 1030 1120 1000000 Associ:1tion 
No.3 520 595 645 900000 

Select Suuctural 1105 1275 1385 1200000 (Sec notes 1 
No. I 820 945 1030 1100000 and 21 
No. 2 2"xl0" 820 945 1030 1000000 
No.3 475 - 14.1. - ~. 900000 -

Select Suuctural JOOS 1155 1260 1200000 
No. I 150 860 935 1100000 
No. 2 2"xl2" 150 860 935 1000000 
No. 3 430 495 540 900000 

WHITEOAK 
Select Suuctural 2070 2380 2590 I 100000 
No. I 1510 1735 1885 1000000 
No.2 1465 1685 1835 900000 
No. 3 2"x4" 820 940 1025 800000 
Stud 820 945 1030 800000 
Construction 1095 1255 1365 900000 
Standanl 605 695 155 800000 
Utility 290 330 360 800000 

Select Suuctural 1795 2065 2245 1100000 
No. I 1310 1505 1635 1000000 Nonhcastcm 
No. 2 2"x6" 1270 1460 1590 900000 Lumber 
No. 3 710 815 890 800000 Manufacturers 
Stud 150 860 935 800000 Associa1ion 

Select S uuctuJ'I! 1655 1905 2070 1100000 
No. I 1210 1390 1510 1000000 
No. 2 2"x8" 1175 1350 1465 900000 (Sec notes I 
No. 3 655 155 820 800000 and 2) 

Select SuuctuJ'I! 1520 1745 1900 I 100000 
No. I 1105 1275 1385 1000000 
No. 2 2"x l0" 1075 1235 1345 900000 
No. 3 600 690 150 800000 

Select Suuctural 1380 1585 1725 1100000 
No. I 1005 1155 1260 1000000 
No. 2 2"xl2" 980 1125 1220 900000 
No.3 545 630 685 800000 
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One and Two Family Dwelling Code 

Table No. 6/7A-DESIGN VALUES FOR JOISTS AND RAFTERS-VISUAL GRADING 
(Continued) 

These ''Fb" Values are for use where repetative members are spaced not more than 24 inches 
wider spacing, the "Fb" values should be reduced 13 percent. 
Values for surfaced dry or surfaced green lumber apply at 19 per cent maximum moisture co 
in use. 

DNlgn Value Modulea Grading 
lnBendlng "Fb" of Rulea4 

Size Normal Snow 7-Day Elaatlclty Agency 
Species and Grade Duration Loading Loading "E" 

YELLOW POPLAR 
Select Structural 1725 1985 2155 1500000 
No. I 12.50 1440 1565 1400000 
No.2 1210 1390 1510 1300000 
No. 3 2"x4" 690 795 865 1200000 
Stud 695 800 870 1200000 
Construction 920 1060 1150 1300000 
Sllndatd 520 595 645 1100000 
Utility 230 265 290 1100000 

Select Suuctural 1495 1720 1870 1500000 
No. I 1085 1245 1355 1400000 Northern 
No. 2 2"x6" 1045 1205 1310 1300000 Softwood 
No.3 600 690 750 1200000 lumber 
Stud 635 725 790 1200000 Bureau 

Select Structunil 1380 1585 1725 1500000 
No. I 1000 1150 12.50 1400000 
No.2 2"x8" 965 1110 1210 1300000 (Sec notes I 
No.3 550 635 690 1200000 and 2) 

Select S1ruetural 1265 1455 1580 1500000 
No. I 915 1055 1145 1400000 
No.2 2"xl0" 885 1020 1105 1300000 
No.3 sos 580 ~ - 1200000 

Select S1ruetural 1150 1325 1440 1500000 
No. I 835 %0 1040 1400000 
No. 2 2"x 12" 805 925 1005 1300000 
No.3 460 530 575 1200000 
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Table No. 6f7B-DESIGN VALUES FOR JOISTS 
AND RAFTER~MACHINE STRESS RATED 

Appendix B 

Tht~ ··Fb·· value, a, r for uu where u ~1111ve membert an , paced not more than 24 inches For wide, 
spac.ing. lht .. Fh·· values should bt rtdu«d 13 percrnt. 

Value, apply ll 19 percent mu:,mum mo1nu,e conitnt ,nun. 

G1ad1ng Oe11gn Value 

Gr.cir Ruin 
Sia 

1n Bending "'Fb •• Modulu1 o l 

D •11gnat10n Agency Clau 1ftc•11on 
Ela,t•C•tv 

hee foo1nolt1 Normal Snow 7 Day "E" 
U.3.41 Ouut1on Lo1din9 l oading 

9001 I .OE 3,4 1050 1210 1310 1,000.000 
12001. 1 2E 1,2,3,4 1400 1610 1750 1,200,000 
13501 I 3E 2,4 1550 1780 1940 1,300,000 

14501 1 3E 1,3,4 1650 1900 2060 1,300,000 
15001 1 3E 2 1750 2010 2190 1,300,000 
15001 I 4E 1,2,3,4 1750 2010 2190 1,400,000 

16501 1 IE 2 1900 2190 2370 1,400,000 
16S0f I ")E 1,2.3,4 1900 2180 2380 1,500,000 
1800f t 6E 1,2,3,4 2050 2360 2560 1,600,000 

19501 I SE 2 2250 2590 2810 t,500,000 
19501 I IE 1,2,4 

Machine 
2250 2590 28 10 1,700,000 

2 1001 I SE 1,2.3,4 2400 2760 3000 1,800,000 
ttlltd 

22501 I 6E 2 lumber, 2600 :i990 3250 1,600,000 
22501 I 9E 1,7.4 2•• 2600 2990 3250 1,900,000 
24001 1 7E 2 •nd 2750 3160 3440 1,700,000 

w,de1 

24001 2 OE 1,2.3.4 '750 3160 3440 2,000,000 
2550121E ,.,.4 2950 3390 3690 2, 100,000 
27001 2 2E 1 2.3,4 3100 3570 3880 2,200,000 

28501 2 3E 2 3300 3800 4 130 2,300.000 
30001 2 4E 1,2 3450 3970 4310 2,400,000 
3150125£ 2 3600 4140 4500 2,500,000 

33001 2 6E 2 3800 4370 4750 2,600,000 

9001 1 OE 1,2,3 1050 12 10 1310 1,000,000 
9001 I 2E 1,2,3 1050 12 10 1310 1,200,000 

12001 I SE 1,2,3 S•• 1400 1610 1750 1,500,000 
loot notri 

13!">01 1 BE 1,2 1550 1780 1940 1,800,000 
15001 1 BE 3 17!",() 2010 2 190 1,800.000 
18001 2 IE 1,2,3 7050 2360 2560 2,100,000 
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I When dimen,ion lumber is u-,cd "here moisture content will exceed l9'k for an extended time period. Fb shall be multiplied by 0.85 if fb e,ceeds 1150 psi. and E shall be mul
llphed by 0.9 

2. Following is a list of ;:igcncie\ crrtified by the American Lumber Smndards Commiuee Board of Review (as of 199 1) for inspection and grading of untreated lumber under the 
rule!- indicated. For the mo~t up-10-dnie list of cenified agencies write to: 

Rules Writing AgencJes 

American Lumber Standards Committee 
P.O. Box 210 
Gennantown, Maryland. 20874 

Nonhc.a'ilcm Lumber ~1anufocturc~ A,\OCi:u,on (NEL~IA) 
27:? Tunic Road. P.O. 8011: 87,\. Cumhcrtnnd Ctntcr. Maine 04021 

Nonhem Sof't'Aood Lumber Bun::tu (NSLB) 
272 Tunic Road. P.O. Box 87A, Cumbcrfand Center. Maine 04021 

Rc<l'Aood l n.1,pcction Service (RIS) 
40~ linfrcmc Ori\c. Suite 200. Nov:uo, California 9-l9..t9 

Southern Pinc ln~pct"lion Bureau tSPIB) 
4709 Scenic l-li~h'-'ay. Pcn\al'Ql:1, Aoridl 32$04 

Wc-"4 Coa\l Lumber lm,p«llon Butt;1u (WCLIB) 
6980 SW Va.tilt' Rood. PO Bo-. 23145, Portland, Oregon 9722.1 

Wt'-tcm Wood Product~ A~~ialJOO (W\\'PA) 
Sll SW. 5th A,·cnuc, Yeon Building. Ponland. OR 97204 

Natton.il Lumber Grade, ,\uthorily (N'lGA) 
260 I0S~ W H:1,;.tmE-" Street. VIU\COU,cr. B.C.. Cttnacb V6E 2£9 

Non•Aulcs Writing Agencies 

Culirom1a Lumber ln,.pcction Stn ice 
P.ic1fic Lumber Inspection Bureau. Inc. 
Timber 1>roduci,. ln~pection 

Alberta f0f'C''1 Product, A~\OC1111on 
Car.Jd1M1 l..umbcrmcn', A,-.oci..i;tion 
C.1nboo Lumhcr Manufatlurtr.,, A .. «1.1:1ion 
Ccn1ral f«e,.t Prodoo., A,'\OCi:utOO 
Council n( f°'1:'I lndu<.tnc\ of Bri11~ Cntumbi1 
lntcflOf I.umber Manufacture" A,-.ocia11on 
~lucdon11ld 1n.,pcct1ou 
MantmlC' Lumber Bureau 
Omano Lumber Manufocture1' A.,~iJt1on 
P·Ji:1tk Lumber 1n .. pcc1ion Bun:au 
Qucb« Lumber Manufacture" A,\OC'ia1t0r1 

Rules for which grading 
Is authorized 

NELMA, NLGA. NSCB. \VCLIB. WWPA 

NSLB. WCLIB. WWPA, NLGA 

RIS. WCLID. WWPA 

SPIB. WWPA. WCLIB. NLGA 

WCLIB. RIS. WWPA. NLGA, SPIB 

WWP1\. WCLIB. NLG;\. RIS. SPIB 

,IJLG,\ 

RIS. WCLIB. \V\VPA. NLGA. SPIB 
RIS. WCLIB. WWPA. NLGA 
RIS. SPIil. WCLIB, WWPA 

NELMA. NSLB. NLGA 
NLGA 
NLGA 
NLGA. NEL\1A 
NI.GA 
NLGA 
NLGA 
NLGA 
NLGA. NEL~IA 
NLGA. NELNIA 
NLGA 
NLGA.NELMA 



Appendix C 
WOOD DECKS 

I. A deck is an exposed exterior wood floor structure which may be auached 10 the 
structure or freestanding. Roofed porches (open or screened-in) may be construct
ed using these provisions. 
Compute r dec k desig n program printo uts may be accep ted by the Code 
Enforcement Official. 

2. Suppon posts sha ll be supported by a foot ing. 

FIGURE C-1 

FOOTING CHART 

SIZE (inches\ TRIBUTARY AREA THICKNESS linchesl 
Ax A B X C (square feet) Precast Cast-in-place 
8 X 16 8 X 16 36 4 6 
12 X 12 12 X 12 40 4 6 
16 X 16 16 X 16 70 8 8 

16 X 24 100 8 
24 X 24 150 8 
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One and Two Family Dwelling Code 

3. When attached 10 a structure, the structure 10 which attached shall have a treated 
wood band for the length of the deck, or metal flashing shall be used 10 prevent 
moisture from coming in contact with the untreated framing of the structure. T he 
deck band and the structure band shall be constructed in contact with each other 
except on brick veneer structures and where plywood sheathing is required and 
properly flashed. Sid ing shall 1101 be installed between the structure and the deck 
band. If auached 10 a brick veneer structure, neither flashi ng nor a treated band 
for the bric k structure is requi red. In addition, the treated deck band shall be con
structed in co111ac1 with the brick veneer. 

4. When the deck is supported at the structure by attaching the deck to the struclllre, 
the following attachment schedules shall apply for auaching the deck band 10 the 
structure . 

374 

A. All Structures Except Brick Veneer Structures: 

Fasteners 8' Max Joist Span 16' Max Joist Span 

5/8" Hot Dipped 
Galv. Bohs I @ 3' 6" o.c. I@ I' 8" o.c. 
with Washers* 

and and and 
12d Common Hot 
Dipped Galv. 2@ 8" o.c. 3@ 6" o.c. 

Nails** 

• Minimum edge di,1ancc for bolls is 2 1/1 inches. 
0 Nails must pcnc1r:11c 1hc supporting ,1ruc1Urc band a minimum of I 1/2 inches. 

B. Brick Veneer Structures: 

Fasteners 8' Max Joist Span 16' Max Joist Span 

5/8" Hot Dipped 
Galv. Bohs* I@ 2' 4" o.c. I @ 1'4" o.c. 

*Minimum edge distance for bolls is 2 I /2 inches. 

C. Masonry Ledge Support: 
If the deck band is supported by a minimum of 1/2 inch masonry ledge along the 
foundat ion wall. 5/8 inch hot dipped galvanized bolts with washers spaced at 48 
inches o .e. may be used for support. 

D. Other means of support such as joist hangers may be connected to treated 
house band and properly flashed. 
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Appendix C 

5. Girders shall bear directly on posts or be connected to the side of posts with 2 @ 

5/8 inch hot dipped galvanized bolts. 

6. Floor decking shall be No. 2 grade treated Southern Pine or equivalent. The mini
mum floor decking thickness shall be as follows: 

Joist Spacin 
12" o.c. 
16" o.c. 
24" o.c. 
32" o.c. 

Decking (Nominal 
I " S4S 

l " T &G 
I 1/4" S4S 

2" S4S 

7. Maximum Height of Deck Support Posts as follows: 

Unbraced 
Post Size* Max. Post Height** 

4x4 8' -0" 
6x6 20" -0" 

*** over 20' -0" 

• This iablc is based on No. 2 treated Southern Pine posts. Maximum tributary area is based 
on 128 total square feet which may be located at different levels. 
•• From top of foot ing to bottom of girder. 
•••· Decks with post heights over 20'-0" shall be designed and scaled by a Prolhsional 
Engineer or Registered Architect. 

8. Decks shall be braced to provide lateral s tability by one of the following meth
ods: 

A. When the deck floor height is less than 4'-0" and the deck is attached to the 
structure in accordance with Section (4) above, lateral bracing is not required. 

8. 4x4 wood knee braces may be provided on each column in both d irections. 
The knee braces shall a11ach to each post at a point not less than 1/3 of the post 
leng th from the top of the post, and the braces shall be angled between 45° and 
60° from the horizontal. Knee braces shall be bolted to the post and the g irder 
with one 5/8 inch hot dipped galvanized bolt at each end of the brace. 

C. For freestanding decks without knee braces or diagonal bracing, lateral stabili
ty may be provided by embedding the posts in accordance with the followi ng : 

Post Max. Tributary Max Post Embedment Concrete 
Size Area Height Depth Diameter 
4x4 48SF 4'-0" 2'-6" l'-0" 
6x6 120SF 6'-0" 3'-6" I '-8" 
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D. 2 X 6 diagonal vertical cross bracing may be provided in two perpendicular 
directions for freestanding decks or parallel to the structure at the exterior col
umn line for attached decks. The 2 X 6's shall be attached to the posts with 
one 5/8" hot dipped galvanized bolt at each end of each bracing member. 

E. For embedment of piles in Coastal Regions, see Chapter 27. 
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Appendix D 
ENGINEERED PROCEDURE FOR SIZING 

PLUMBING VENTS 

Table Nos. D. l, D.2, and D.3 provide an engineered method for sizing vents. 
Use of these tables and Figure Nos. D. l through D.6 shall require a formal plan 
review prior to installation. 

In most residential applications, individual fixtures or small fixture groups 
may be vented by a½-,¾- or I-inch pipe. Under these conditions, the general 
rule is to increase a branch vent one size larger than the largest fixture vent 
served. 

A more detailed procedure for sizing branch vents is required where larger 
fixture vents are required or where more than three fixture vents connect to a 
branch vent, using the following formula and internal cross-sectional areas 
listed in Table No. D.2. 

Aa= ./kx IAv 

WHERE: 
A8 = Area of branch vent 
Ai Area of largest vent served 
A,. Area of all other vents served 

Table No. D.1 
MINIMUM SIZE FOR DRY VENTS 

Venting Appllcatlon Load Served 
(d.f.u) 

Individual fixture vent 3.9 or less 
(single trap only) 4.0 or more 

Common vent, waste stack 3.9 or less 
vent or wet vent extension 4.0 to 6.9 

7.0 to 15.9 

Soil stack vent 6.9 or Jess 
7.0 to 15.9 
16.0 to 30.0 

Vent stack 10.9 or less 
J 1.0 to 30.0 

(Continued) 

Vent Slze1 
(In.) 

½ 
¾ 

¾ 
I 

l¼ 
J 

l¼ 
l½ 
l¼ 
I½ 
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Table No. 0.1 (Continued) 
MINIMUM SIZE FOR DRY VENTS 

Venting Appllcatlon Number of fixture 
vents served 

Two 

Branch vent 
Three 

(largest = ¾ in.) 
Three 

(largest = I in. or more) 
Four or more 

Pipe sizes 
larger than 

largest fixture 
vent served 

One 
One 

Usually one2 

Compute size3 

1 Increase one nominal pipe size if: 
a. Vent length exceeds 30 feet. 
b. If effluent from trap arm falls more than one story before being diverted into a 

horizontal drain pipe. 
2 Up to two I-inch. plus½- or ¾-inch fixture vents require branch vent to be one pipe si,e 

larger. Other combinations with fixture vents larger than I-inch may require branch vent ~ 
to be two pipe sizes larger. See Table No. D.3, Combinations of Three-Fixture Vents 
Requiring Two-Pipe-Size Increase in Branch Vent 

3 Compute pipe size using Table No. D.2. Internal Cross-Sectional Areas of Various 
Nominal Sizes of Pipes. and formula given above Table So. D.I. 

Table No. D.2 
INTERNAL CROSS-SECTIONAL AREAS OF VARIOUS 

NOMINAL SIZES OF PIPE 

INTERNAL CROSS-SECTIONAL AREAS• 
NOMINAL SCHEDULE 40 PIPE COPPER TUBE 

PIPE METALUCOR 
SIZE. NONMETALLIC ~M 1l'r:owv (In.) (Sq.In.) ( .tn.) .tn.) 

'h 0.304 0.254 ---
3/4 0.533 0.517 ---

I 0.864 0.874 ---
(1/4 1.495 --- 1.317 
1''2 2.036 --- 1.865 
2 3.355 --- 3.272 
3 7.393 --- 7.235 

• Areas for other piping materials and wall thickness may be obtained or calculated from the 
respective ASTM standards or the manufacturer's specifications. 

Table No. D.3 lists combinations of three-fixture vents that include larger 
sizes requiring a two-pipe-size increase in a branch vent, based on the above 
design procedure. 

388 



Appendix D 

Table No. D.3 
COMBINATIONS OF THREE-FIXTURE VENTS REQUIRING 

TWO-PIPE-SIZE INCREASE IN BRANCH VENT 

SIZES OF THE THREE-FIXTURE VENTS SERVED 
BY BRANCH VENT (lnchn) BRANCH VENT SIZE 

REQUIRED 
Largest Intermediate Smallest (lnchN) 

I I I (1/z 

11/4 I ¼ 2 
(1/4 I I 2 
I¼ ( l/4 l/4 2 
I¼ (1/4 I 2 
(1/4 I¼ ( l/4 2 

1''2 ( l/2 ( l/4 3 
1''2 I½ l'/2 3 
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Figure No. D.1 
TYPICAL SINGLE-BATH WET-VENT ARRANGEMENTS 

LAV 
"' !,.-li •. 
J 
I 
I 
I 

A. TYPICAL SINGLE-BATH 

DOUBLE 
LAV 

C. MORE ELABORATE SINGLE• 
BATH ARRANGEMENT 

"'i 
I 

.,...._ 1· 

' I . 

B. TYPICAL POWDER ROOM 

D. COMBINATION WET• AND 
STACK-VENTING WITH 
STACK FITIING 
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Figure No. D.2 
TYPICAL DOUBLE-BATH WET-VENT ARRANGEMENTS 

,y 
I 3/•" 

LAV i 
,,,.-~· 3" 

TUB WC 

1112• 

A. TYPICAL BACK-TO-BACK 
BATHS 

C. DOUBLE BATHS WITH 
WASTE FIXTURES 
ON COMMON HORIZONTAL 
BRANCH, INDIVIDUAL 
WETVENTS 

B, DOUBLE BAntS WITH 
WASTE FIXTURES 
ONCOMMONHOR2ONTAL 
BRANCH, COMMON WET 
VENT 

D. DOUBLE BAntS WITH UIIA10RIES AND 
TUBS ON WET VENT, W.C.'SSTACK VENTED 
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Figure No. D.3 
WASTE STACK SERVING AS WET VENT 

FOR LAUNDRY GROUP 

KITCHEN 
GROUP 
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Figure No. D.4 
TYPICAL METHODS OF CONNECTING FIXTURE DRAINS 

TO STACK IN STACK-VENTED SYSTEMS 

"l' LAV 
KITCHEN ~1¼" 

WC SINK 1½" ~ 1 

3"~ tr.( ' 
LAV 

A. WASTE FIXTURES CONNECTED DIRECTLY TO STACK 

'T' 
4r°11

'•" KITCHEN 
I SINK 

TUBI 
I 
I 

B. WASTE F~XTURES CONNECTED TO WATER 
CLOSET HORIZONTAL BRANCH 
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Figure No. D.5 
TYPICAL UNIFORMLY SIZED HORIZONTAL BRANCH SYSTEM 
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Figure No. D.6 
TYPICAL HORIZONTAL BRANCH SYSTEM REDUCING IN 

SIZE UTILIZING WET VENTING 

cl,<1¼" 
...... 

)' .. , 
' ........ ' ... 1" __. 111" ..... 
I '" l 
I I 

t-¾" 
' I 
I 
I 



Appendix E 

Appendix E 
DETAILED PROCEDURE FOR SIZING THE 

BUILDING WATER SUPPLY SYSTEM 
E.1-lntroduction. 
This appendix presents a detailed engineering method lhal may t>e used for sizing 

water-service and distribution piping in single-family homes. II complcmenls Chap
ter 24 of this code, which presents a simplified method based on velocity limitation 
that may be used where available water-supply pressures arc al least 40 psi and the 
elevation of the highest fixture above the service valve docs not exceed 25 feet. 

The detailed method presented herein provides greater precision than the simpli
fied method and can be used for determining pipe sizes for any given supply pressure 
where nonwater-conserving or unusual fixtures will be installed, or in any other case 
where an engineered design is required. 

Preliminary data that should be obtained and recorded are as follows: 
I. Piping materials to be used for the water-service pipe and distribution piping. 

and related standards. 
2. Corrosivity and scale-forming tendency of the water supply. 
3. Maximum and minimum pressures in the public main or in a private well-waler 

supply system. 
4. Developed length of the service pipe from the public main to the building service 

valve, and the developed length of the longest run of piping from the service valve to 
the highest and most distant water outlet on the system. 

5. Relative elevations of points where the water-service pipe connects to lhe public 
main, or building service valve, and of each floor on which plumbing fixlures and 
appliances are to be installed. 

6. Minimum flow pressure required at highest water outlets (deemed to be 8 psi for 
common plumbing fixtures, and as recommended by manufacturers of plumbing 
appliances). 

E.2-Uniform Friction Drop Method of Pipe Sizing. 
This detailed method may be used for buildings of any height and for any available 

pressure. It may also be used for reference or verification purposes when reviewing a 
design performed in accordance with the simplified velocity limitation method 
presented in Chapter 24. In the event a larger size is calculated by the uniform friction 
drop method than by the velocity limitation method. the larger size should be selected 
for design. In applying the uniform friction drop method, the following steps are 
recommended: 

a. A detailed and accurate schematic of the water-supply system should be pre
pared of a sufficiently large size to permit the recording of certain preliminary data, 
as indicated in E. I, together with the detailed results obtained from the calculations 
described in this section. The results obtained in each step should be marked on the 
schematic at the appropriate locations. 

b. Calculate the equivalent length of the basic design circuit ( BDC*). identify the 

*The basic design circuit (BDC) is the longest run of piping from the water source to the highest 
and most remote fixture or water outlet on the system. In most systems, the BDC may be 
assumed to consist, first, of the cold-water supply piping extending from the source to the 
water heater, and then the hot-water supply piping extending from the water heater to the 
highest and most remote hot-water outlet on the system (terminal fixture). 
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BOC on the system schematic and determine total equivalent length. including water
service pipe and appropriate distribution piping to the highest and most remote 
fixture on the BDC. For the purposes of this determination, it may be sufficient to 
assume that the equivalent length to be added for valves and fittings will be 50 percent 
of the developed length of the circuit. 

For a more accurate allowance of equivalent length for valves and fittings. see ~ 
Tables Nos. E. I (a) and E. I (b). In order to apply such data. it is necessary first to 
estimate the size appropriate to the pipe element in which the fitting or valve is to be 
installed. This estimate may also be obtained by means of the velocity limitation 
sizing procedure. described in Chapter 24. 

After obtaining the equivalent length corresponding to all valves and fittings in the 
BOC as described above. this sum is added to the developed length of the BDC. The 
result is the total equivalent length of the BDC. This value is essential to an accurate 
determination of the friction loss design factor ( see Item d below). 

c. Calculate the pressure available for overcoming friction. The minimum static 
pressure at the main or other source is reduced by elevation rise up to and within the 
building and also by pressure losses produced by flow through certain equipment. 
e.g .. a water meter. and by flow through fixture branches. Also. a residual or "flow 
pressure·· must be provided at the terminal fixture while the water is flowing at the 
predicted demand rate. 

Where equipment such as a water meter. water softener. check valve or instantane-
ous or tank less water heater is provided in the basic design circuit. the friction loss in 
such equipment corresponding to the demand for the pipe element in which it is to be 
installed should be determined from the manufacturer or other reliable source. The 
friction loss in such equipment corresponding to the appropriate demand should be ~ 
deducted from the minimum static pressure at the source in determining the pressure 
available for overcoming friction. Figure No. E. l may be used to obtain estimates of 
friction losses in water meters. The curves in Figure No. E. I are based on the 
assumption that pressure loss is proportional to the square of the flow rate. 

In summary. calculate pressure available for overcoming friction by subtracting 
from the minimum Matic pressure. in psi. at the main or other source. the sum of Items 
Nos. I. 2. 3 and 4 below: 

I . Required minimum flow pressure at the terminal fixture of the basic design 
circuit. In most residential !>ystcms using tank-type water closets. a minimum flow 
pressure of 8 psi may be assumed at the terminal fixture. 

2. Friction loss. in psi. due to flow through fixture-supply branches. For thi!I 
purpose. a value of 5 psi may be assumed. 

3. Elevation head loss. in psi. from main or other source up to terminal fixture. 
This is calculated as the product of the elevation difference. in feet. times the factor 
0.433 psi per foot. 

4. The sum of friction losses, in psi. caused by certain equipment which is to be 
installed in the basic design circuit. as described above. The most common source 
of such losses is the water meter. The appropriate value may be obtained from ,...-. 
Figure No. E.I. , , 

d. Calculate the friction loss design factor. ~p. psi/I 00 feet. for the basic design 
circuit. This is obtained by dividing the pressure available for friction (see Item c 
above) by the total equivalent length of the basic design circuit (see Item b above) and 
multiplying the result by I 00: 
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This factor must be computed as a prerequisite to sizing the hot and cold building 
mains, as well as the primary branches and risers (see Item g below). 

e. Determine the total fixture unit load and equivalent demand flow rate for the 
service pipe, the hot and cold building mains. and each primary branch and riser. See 
Table No. E.2 and Figure No. E.2 (or Table No. P-2406.3 in Chapter 24). 

f. Size the service pipe by the use of the appropriate table in Table Nos. E.3 (a) 
through E.3 (f). Enter the appropriate table with the service pipe demand rate 
obtained in Item e above, the pressure available for friction as obtained in Item c 
above and the total equivalent legnth of the basic design circuit obtained in Item b 
above. Values may be interpolated. The size for the service pipe obtained in this way 
should be the smallest size which will furnish the required flow rate for the given 
equivalent length and available pressure. 

As an alternate approach. Table No. E.4 may be used to size the service pipe. 
g. Size each hot and cold building main. as well as each primary branch and riser. 

by the use of Table No. E.4. Enter the portion of the table for the appropriate piping 
material with the appropriate demand rate obtained in Item e above and the friction 
loss design factor. ~- obtained io Item d above. The size for each pipe clement 
obtained in this way should be the smallest size which will furnish the required flow 
rate for the given friction loss design factor. 

As an alternate approach, the water-distribution system may be sized from Table 
Nos. E.3 (a) through E.3 (f). 

Table No. E.1 (a) 
ALLOWANCE IN EQUIVALENT LENGTH 

FOR FRICTION LOSS IN VALVES AND FITTINGS* 
(Streamline Connections, Soldered, Brazed or Solvent Cemented) 

FITTING EQUIVALENT FEET OF TUBE FOR VARIOUS SIZES (In.) 

ORVALVE ,,. 3/D t,z 314 1 ,,,. 
Coupling 0.2 0.2 0.5 0.5 0.5 0.5 
45°Elbow 0.2 0.3 0.5 0.5 1.0 1.0 
90°Elbow 0.4 0.5 0.5 1.0 1.0 2.0 
Tee. run 0.2 0.2 0.5 0.5 0.5 0.5 
Tee. branch 0.6 0.8 1.0 2.0 3.0 4.0 
Compression stop 5.0 8.0 13.0 - - -
Globe valve 4.0 4.0 8.0 10.0 12.0 18.0 
Gate valve 0.1 0.1 0.2 0.3 0.4 0.5 

~ *From "Copper Tube Handbook ... 404-0 ( 1980). by Copper Development Association Inc. 

In the absence of specific recommendation from the manufacturer. listed values may be 
applied also to CPVC plasic piping using solvent-cemented fittings. and five times the listed 
values may be applied to plastic piping systems using insert-type fittings. 
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Table No. E.1 (b) 
ALLOWANCE IN EQUIVALENT LENGTH 

FOR FRICTION LOSS IN VALVES AND FITTINGS* 
(Threaded, Galvanized Steel, Brass or Copper, 

Standard wan Schedule 40) 

FfTTING EQUIVALENT FEET OF TUBE FOR VARIOUS SIZES (In.) 

ORVALVE 1/4 3/8 1/2 3/4 1 

Coupling 0.2 0.4 0.6 0.8 0.9 
45°Elbow 0.5 1.0 1.2 1.5 1.8 
90°Elbow 0.8 1.5 2.0 2.5 3.0 
Tee, run 0.2 0.4 0.6 0.8 0.9 
Tee, branch 1.2 2.0 3.0 4.0 5.0 
Compression stop 5.0 8.0 13.0 - -

Globe valve 6.0 IO.O 15.0 20.0 25.0 
Gate valve 0.3 0.3 0.4 0.5 0.6 

11/4 

1.2 
2.4 
4.0 
1.2 
6.0 
-

35.0 
0.8 

*From National Standard Plumbing Code, 1983, by National Association of Plumbing
Heating-Cooling Contractors, Inc .. for sizes 1/2 through 11/4 inch. Values for 1/4 and ''" inch arc 
extrapolated. 
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Table No. E.2 
WATER-SUPPLY FIXTURE-UNIT VALUES FOR VARIOUS 

PLUMBING FIXTURES AND FIXTURE GROUPS 

WATER-SUPPLY FIXTURE· 
TYPE OF FIXTURE OR UNIT VALUE (w.a.f.u.) 
GROUP OF FIXTURES Hot Cold Combined 

Bathtub (with/without overhead shower head) 1.0 1.0 1.4 
Clothes washer 1.0 1.0 1.4 
Dishwasher 1.4 - 1.4 
Hose bibb {sill cock)* - 2.5 2.5 
Kitchen sink 1.0 1.0 1.4 
Lavatory 0.5 0.5 0.7 
Laundry tub 1.0 1.0 1.4 
Shower stall 1.0 1.0 1.4 
Water closet <tank type) - 2.2 2.2 
Full-bath group with bathtub 1.5 2.7 3.6 

(with/without shower head) or shower stall 
Half-bath group (W.C. and lavatory) 0.5 1.5 2.6 
Kitchen group {dishwasher and sink 1.9 1.0 2.5 

with!without garbage grinder) 
Laundry group (clothes washer 1.8 1.8 2.5 

standpipe and laundry tub l 
Multiple-bath groups: 

11·:! baths 2.0 3.3 4.4 
2 baths 2.6 3.9 5.2 
21,:! baths 2.8 4.2 5.6 
3 baths 3.2 4.7 6.3 
311:i baths 3.4 5.1 6.8 
Additional 1,1 bath if part of group .3 .6 .8 

*The fixture-unit value 2.5 assumes a flow demand of 2 .5 gpm. such as for an individual lawn 
sprinkler device. If a hose bibb,sill cock will be required to furnish a greater flow rate. the 
equi•.alent fixture-unit value may be obtained from Figure No. E. I . 
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Table No. E.3 (a) 
MAXIMUM FLOW RATES, Q, WHICH YIELD VELOCITIES 

NOT EXCEEDING 8 fps AT INDICATED AVAILABLE PRESSURES 
COPPER WATER TUBE, TYPE K (ASTM B 88) WATER-SERVICE PIPE 

EQUIVALENT LENGTH OF LINE, fT,1 

NOMINAL 10 
PIPE 

I 20 I 40 I 60 I 80 I 100 I 150 I 200 

SIZE,IN. FLOW RATE. GPM2 

Pressure Available for Friction:i - 5 psi 

'!-/4 +-- 10.9 8.5 6.8 5.8 5.1 4.1 3.5 

I +-- 19.4 17.9 14.4 12.3 10.9 8.6 7.5 

Jl/4 ' 30.3 26.0 22.1 19.8 15.9 13.6 

Pressure Available for Friction~ - IO psi 

'!-/4 10.9 9.8 8.5 7.5 6.0 5.1 

I . 19.4 17.9 15.9 12.7 10.9 , 

Jl/4 ~ 30.3 28.8 23.1 19.8 

Pressure Available for Friction·' - 15 psi 

·'14 . 10.9 10.5 9.4 7.5 6.4 
I , 19.4 15.9 13.6 
l'/.s . 30.3 28.8 24.7 

Pressure Available for Friction:i - 20 psi 

'!-/4 , I0.9 8.7 7.5 
1 . 19.4 18.6 15.9 
l'lo1 ' 30.3 29.0 

Pressure Available for Friction' - 25 psi 

·¼ . 10.9 8.5 
1 . 19.4 17.9 , 

l'lo1 . 30.3 , 

Pressure Available for Friction' - 30 psi 

·''" 
. 10.9 9.4 , 

I . 19.4 . 

"'" 
. 30.3 , 

Pressure Available for Friction 1 
- 35 psi 

·'lo1 . 10.9 10.1 , 

I ~ 19.4 . 
l l/4 . 30.3 , 

Pressure Available for Friction 1 
- 40 psi 

J./4 . 10.9 , 

1 . 
19.4 , 

Jl/4 . 30.3 , 

Pressure Available for Friction' - 45 psi 

J./4 . 10.9 . 
I . 

19.4 , 

) 1/.s . 
30.3 . 

(Continued> 
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Table No. E.3 (a)-(Contlnued) 

EQUIVALENT LENGTH OF LINE, FT.1 
NOMINAL 10 

PIPE 
I 20 I 40 I 60 I 80 I 100 I 150 I 200 

SIZE,IN. FLOW RATE. GPM2 

Pressure Available for Friction3 - 50 psi 

¼ , 10.9 
I , 19.4 ' 
( l/4 . 30.3 

Pressure Available for Friction3 • 60 psi 

¼ , 10.9 
I . 19.4 
(l/4 , 30.3 

Pressure Available for Friction3 - 70 psi 

¼ . 10.9 
I . 19.4 
( l/4 , 30.3 

•Developed length of primary circuit plus equivalent length of fittings. 
~Values may be interpolated according to length. 

~ 3Minimum static pressure at source minus pressure drop due to elevation. minus pressure drop due to water 
meter and certain other equipment in BOC. minus minimum allowable flow pressure at highest and most 
remote fixture. 

NOTE: Limiting flow rates corresponding to a velocity of 8 fps. See Table No. E.4 for hydraulic formula. 
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Table No. E.3 (b) 
MAXIMUM FLOW RATES, Q, WHICH YIELD VELOCITIES 

NOT EXCEEDING 8 fps AT INDICATED AVAILABLE PRESSURES 
COPPER WATER TUBE, TYPE L (ASTM B 88) WATER-SERVICE PIPE 

EQUIVALENT LENGTH OF LINE, FT.1 

NOMINAL 10 I 20 I 40 I 60 I 80 I 100 I 150 I 200 
PIPE 

SIZE.IN. FLOW RATE, GPM2 

Pressure Available for Friction3 - 5 psi 

¼ +--- 12.1 9.6 7.7 6.6 5.8 4.6 4.0 

I +--- 20.6 19.5 15.7 13.3 11.6 9.5 8.1 
Jl/4 . 31.3 27.3 23.5 20.2 16.6 14.2 . 

Pressure Available for Friction3 - IO psi 

¼ . 12.1 11.2 9.6 8.4 6.8 5.8 
I . 20.6 19.5 17.1 14.0 11.6 . 
I¼ . 31.3 29.1 24.2 20.2 . 

Pressure Available for Friction3 - I 5 psi 

¼ . 12. I 10.7 8.4 7.3 . 
I . 20.6 17.1 14.8 . 
1'/4 . 31.3 29.1 26.0 . 

Pressure Available for Friction3 - 20 psi 

3/4 . 12.1 10.7 8.4 . 
I . 20.6 20.1 17.1 . 
l'/4 . 31.3 29.1 . 

Pressure Available for Friction1 - 25 psi 

l/4 . 12. I 11.2 9.6 . 
I . 20.6 19.5 . 
1'/4 . 31.3 . 

Pressure Available for Friction3 - 30 psi 

¼ . 12.1 l0.7 . 
I . 20.6 . 
)1/4 . .11..'\ . 

Pressure Available for Friction3 - 35 psi 

¼ . 12. I 11.5 . 
I . 20.6 
Jl/4 . 

31.3 
Pressure Available for Friction3 - 40 psi 

¼ . 
12.1 . 

I . 
20.6 . 

Jl/4 . 
31.3 . 

Pressure Available for Friction3 - 45 psi 

)f4 . 
12.1 . 

I . 
20.6 . 

)1/4 . 31.3 

(Continued) 
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Table No. E.3 (bHContlnued) 

EQUIVALENT LENGTH OF LINE, FT.1 
NOMINAL 10 

PIPE 
I 20 I 40 I ISO I ID I 100 I 150 I 200 

SIZE.IN. FLOW RATE, GPll2 

Pressure Available for Frictionl - 50 psi 
¾ . 12.1 ' 

1 ~ 20.6 . 
l¼ . 31.3 ' 

Pressure Available for Friction3 - 60 psi 
J/4 . 12.J ' 

I ~ 20.6 . 
1 l/4 . 31.3 ' 

Pressure Available for Friction3 - 70 psi 
J/4 . 12.1 ' 

I ~ 20.6 . 
I¼ . 31.3 ' 

•Developed length of primary circuit plus equivalent length of fittings. 
~Values may be interpolated according to length. 

~ 'Minimum static pressure at source minus pressure drop due to elevation. minus pressure drop due to water 
meter and certain other equipment in BDC. minus minimum allowable now pressure at highest and most 
remote fixture. 

NOTE: Limiting flow rates corresponding to a velocity of 8 fps. See Table No. E.4 for hydraulic formula. 
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Table No. E.3 (c) 
MAXIMUM FLOW RATES, Q, WHICH YIELD VELOCITIES 

NOT EXCEEDING 8 fps AT INDICATED AVAILABLE PRESSURES 
COPPER WATER TUBE, TYPE M (ASTM B 88) WATER-SERVICE PIPE 

EQUIVALENT LENGTH OF LINE, FT.1 
NOMINAL 10 I 20 I 40 I 60 

PIPE 
I 80 I 100 I 150 I 200 

SIZE,IN. FLOW RATE, GPM2 

Pressure Available for Friction~ - 5 psi 

"!t/4 ~ 12.9 10.4 8.2 7.1 6.3 5.0 4.2 
I ~ 21.8 20.8 16.6 19.1 12.5 10.0 8.5 
1'/4 . 32.6 28.5 24.1 21.3 17.1 14.6 , 

Pressure Available for Friction~ - IO psi 

J/4 ~ 12.9 12.2 10.4 9.2 7.4 6.3 . 
I . 21.8 20.8 18.4 14.7 12.5 , 

11/4 ~ 32.6 30.7 25.1 21.4 . 
Pressure Available for Friction-' - I 5 psi 

·'14 . 12.9 11.5 9.2 7.8 . 
I . 21.8 18.4 15.7 
l'/4 ~ 32.6 31.5 27.0 . 

Pressure Available for Friction~ - 20 psi 
~,4 . 12.9 10.8 9.2 . 

I "' 21.8 21.6 18.4 . 
11/4 

. 32.6 30.7 . 
Pressure Available for Friction•' - 25 psi 

-¼ J 12.9 12.2 10.4 . 
I . 21.8 20.8 . 
l'/4 J 32.6 . 

Pressure Available for Friction·' - 30 psi 

.\J4 . 
12.9 11.5 . 

I J 21.8 . 
11/4 

. 
32.6 . 

Pressure Available for Friction•' - 35 psi 

J/4 , 12.9 12.5 
I . 

21.8 . 
11/4 . 32.6 

Pressure Available for Friction~ - 40 psi 

:t/4 "' 12.9 . 
I J 

21.8 . 
l'/4 , 32.6 

Pressure Available for Friction-' - 45 psi 

J/4 "' 12.9 . 
I . 

21.8 . 
l'/4 32.6 

(Continued) 

404 



Table No. E.3 (c)-Continued) 
EQUIVALENT LENGTH OF LINE, FT.1 

NOMINAL 10 I 20 I 
PIPE 

40 I 60 I 60 I 
SIZE.IN. FLOW RATE, GPM2 

Pressure Available for Friction\ - 50 psi 
·'/4 

' 
I . 
l'i.a 

' 

Pressure Available for Friction 1 
- 60 psi 

?o/4 . . 
I . 

' 
l'/4 ~ . 

Pressure Available for Friction' - 70 psi 
?o/4 . . 

I ' 
I¼ . . 

•Developed length of primary circuit plu!i equivalent length of finint?!>, 
?Values may be interpolated according to len1.uh. 

100 

Appendix E 

I 150 I 200 

l:?.9 
:?1.8 

3:?.6 

l:?.9 
:?1.8 
.l~.6 

l:?.9 
:? 1.8 
3:?.6 

~Minimum static prei;sure at source minu!, pre!,!,Ure drop due to eh:va1ion. minu!, pre!>,urc drop dul.' 10 \\alcr 
meter and certain other equipmenl in BDC. minus minimum allu\\ahle no\\ prc,,urc al hi!?he,1 and mo,1 
remote fixture. 

NOTE: Limitint? flow rate!i corresponding to a velocit~ of K fp!>. See Table: !',;o. E.-l for h~draulic turmula. 
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One and Two Family Dwelling Code 

406 

Table No. E.3 (d) 
MAXIMUM FLOW RATES, Q, WHICH YIELD VELOCITIES NOT 
EXCEEDING 10 fps AT INDICATED AVAILABLE PRESSURES 

STEEL PIPE, STANDARD WALL SCHEDULE 40 
(ASTM A 120/A 53) WATER-SERVICE PIPE 

EQUIVALENT LENGTH OF LINE, FT.1 
NOMINAL 10 I 20 I 40 I 60 I 80 I 100 I 150 I 

PIPE 
SIZE,IN. FLOW RATE, GPM2 

Pressure Available for Friction-' - 5 psi 

!>/4 16.6 16.2 II.I 8.7 7.5 6.7 5.4 
I ~ 26.9 21.0 16.7 14.3 12.7 10.1 
I¼ ~ 46.6 42.5 34.0 29.0 25.8 20.8 

Pressure Available for Friction-' - 10 psi 

·'14 ~ 16.6 16.2 12.9 II.I 9.8 7.8 
I . 26.9 24.3 21.0 18.4 15.0 ' 

)1/4 
' 46.6 42.5 37.5 30.2 

Pressure Available for Friction-' - 15 psi 

'!o/4 
' 16.6 13.7 12.2 9.8 

I . 26.9 26.0 23.1 18.4 ' 
) 1/4 . 46.6 37.5 

Pressure Available for Friction-' - 20 psi 

:0/4 . 16.6 16.1 14.2 11.3 ' 
I . 26.9 21.7 ' 

P/4 . 46.6 44.0 ' 

Pressure Available for Friction' - 25 psi 

:0/4 . 16.6 16.1 13.0 
I . 26.9 24.5 ' 

P/4 ' 46.6 

Pressure Available for Friction' - 30 psi 

'!o/4 . 16.6 14.2 ' 

I . 26.9 
P/4 . 

' 

Pressure Available for Friction-' - 35 psi 

3/4 . 16.6 15.6 
I . 26.9 ' 
l'/4 

Pressure Available for Friction-' - 40 psi 

3/4 16.6 
I 
ll/4 ' 

Pressure Available for Friction' - 45 psi 

:Oj4 . 16.6 ' 

I . 
' 

P/4 . 
' 

(Continued) 

200 

4.6 
8.6 

17.8 

6.7 
12.7 
25.8 

8.3 
15.8 
32.2 

9.8 
18.4 
37.5 

II.I 
21.0 
42.5 

12.2 
23.1 
46.6 

13.2 
25.0 
46.6 

14.3 
26.9 
46.6 

15.2 
26.9 
46.6 



Table No. E.3 (d) 

EQUIVALENT LENGTH OF LINE, FT.1 
NOMINAL 10 I 20 I 40 I 60 I 80 I 

PIPE 
SIZE,IN. FLOW RATE, GPM2 

Pressure Available for Friction 1 - 50 psi 

.l/.i 

I ~ 

' 
11/.i , 

' 

Pressure Available for Friction 1 - 60 psi 

•V.i ~ 

' 
I , 

I¼ ~ 

Pressure Available for Friction-1 
- 70 psi 

¼ 

I ~ 

' 
l'l.i ~ 

' 

• Developed length of primary circuit plus equivalent length of fittings. 

!Values may he interpolated according to length. 

100 

Appendix E 

I 150 I 200 

16.6 16.2 

26.9 

46.6 

16.6 

26.9 

46.6 

16.6 

26.9 

46.6 

'Minimum statil· pressure at source minus pressure drop due to elevation. minus pressure drop due to water 
meter and certain other equipment in BDC. minus minimum allowable flow pressure at highest and most 
remote fixture. 

NOTE: Limiting flow rates wrresptm~ing 10 a velocity of 10 fps. See Table Nu. E.4 for hydraulic formula. 
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408 

Table No. E.3 (e) 
MAXIMUM FLOW RATES, Q, WHICH YIELD VELOCITIES NOT 
EXCEEDING 12 fps AT INDICATED AVAILABLE PRESSURES 

POLYETHYLENE PE SCHEDULE 40 PIPE (ASTM D 2447) 
CHLORINATED POLYVINYL CHLORIDE CPVC SCHEDULE 40 PIPE 

(ASTM F 441) WATER-SERVICE PIPE ~ 

EQUIVALENT LENGTH OF LINE, FT. t 
NOMINAL 10 I 20 I 40 I 60 I 80 I 100 I 150 I 200 

PIPE 
SIZE,IN. FLOW RATE, GPM2 

Pressure Available for Friction·' - 5 psi 

-'!.~ .,_ 20.0 II.I 8.7 7.5 6.7 5.4 4.6 
I .,_ 32.2 21.0 16.7 14.3 12.7 IO.I 8.6 
1'/4 .,_ 56.0 42.5 34.0 29.0 25.8 20.8 17.8 

Pressure Available for Friction3 - IO psi 

3/4 .,_ 20.0 16.2 12.9 II.I 9.8 7.8 6.7 
I .,_ 32.2 30.5 24.3 21.0 18.4 15.0 12.7 
I¼ . 56.0 50.0 42.5 37.5 30.2 25.8 , 

Pressure Available for Friction3 - 15 psi 

-'/,4 . 20.0 16.2 13.7 12.2 9.8 8.3 , 

I . 32.2 30.5 26.0 23.1 18.4 15.8 , 

f 1/4 , 56.0 53.0 47.0 37.5 32.2 

Pressure Available for Friction3 - 20 psi 

J/4 . 20.0 18.8 16.1 14.2 11.3 9.8 , 

I , 32.2 30.6 27.0 21.7 18.4 
1'/4 . 56.0 55.0 44.0 37.5 , 

Pressure Available for Friction3 - 25 psi 

·'/4 , 20.0 18.3 16.1 13.0 II.I 
I . 32.2 30.4 24.5 21.0 . 
l'/4 . 56.0 50.0 42.5 , 

Pressure Available for Friction3 - 30 psi 

¼ , 20.0 17.8 14.2 12.2 
l . 32.2 27.0 23.1 . 
f l/4 . 56.0 55.0 47.0 , 

Pressure Available for Friction3 - 35 psi 
J/4 , 20.0 19.5 15.6 13.2 

l , 32.2 29.5 25.0 
fl/4 .. 56.0 51.0 

Pressure Available for Friction3 - 40 psi 

·¼ , 20.0 16.7 14.3 
I , 32.2 31.8 27.2 
I¼ . 56.0 55.0 , 

Pressure Available for Friction3 - 45 psi 

¼ . 20.0 17.8 15.2 
I , 32.2 29.0 
fl/4 , 56.0 

(Continued) 



Table No. E.3 (e)-(Continued) 

EQUIVALENT LENGTH OF LINE. FT.1 
NOMINAL 10 I 20 .I 40 I 60 I· 80 I 

PIPE 
SIZE.IN. FLOW RATE, GPM2 

Pressure Available for FrictionJ - 50 psi 

?o/4 . 
I . 
l'/4 . , 

Pressure Available for FrictionJ - 60 psi 

-¼ , 

I . , 

( l/4 . 
Pressure Available for FrictionJ - 70 psi 

J/4 . 
I . . 
(l/4 

' 

1 Developed length of primary circuit plus equivalent length of fittings. 

!Values may be in1erpola1ed according 10 length. 

100 

20.0 

AppendlxE 

I 150 I 200 

18.l 16.I 
32.2 30.5 

56.0 

20.0 18.I 
32.2 
56.0 

20.0 19.5 
32.2 
56.0 

-'Minimum static pressure al source minus pressure drop due 10 elevation. minus pressure drop due to water 
meter and certain other equipment in BDC. minus minimum allowable now pressure al highest and most 
remote fixture. 

NOTE: Limiting now rates corresponding to a velocity of 12 fps. See Table No. E.4 for hydraulic formula. 
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410 

Table No. E.3 (f) 
MAXIMUM FLOW RATES, Q, WHICH YIELD VELOCITIES NOT 
EXCEEDING 12 fps AT INDICATED AVAILABLE PRESSURES 

POLYETHYLENE PB SDR 11 TUBING (ASTM D 3309) 
CHLORINATED POLYVINYL CHLORIDE CPVC SOR 11 TUBING 

(ASTM D 2846) WATER-SERVICE PIPE ~ 

EQUIVALENT LENGTH OF LINE, FT. 1 
NOMINAL 10 I 20 I 40 I 60 I 80 I 100 I 150 I 200 

PIPE 
SIZE,IN. FLOW RATE, GPM2 

Pressure Available for Friction' - 5 psi 

3/4 15.0 11.0 7.6 6.0 5.2 4.6 3.6 3.1 
I 24.9 21.3 14.6 11.7 10.0 8.8 7.1 6.1 
I 1/4 37.2 36.0 24.8 19.8 17.0 15.0 12.0 10.3 

Pressure Available for Friction~ - 10 psi 

¼ +--- 15.0 11.0 8.8 7.6 6.7 5.4 4.6 
I +--- 24.9 21.3 17.1 14.6 13.0 l0.3 8.9 
)1/4 +--- 37.2 36.0 29.0 24.8 22.0 17.5 15.0 

Pressure Available for Friction' - 15 psi 

?-/4 . 15.0 11.0 9.4 8.3 6.7 5.7 . 
I ' 24.9 21.3 18.2 16.1 13.0 II.I 
I l/4 . 37.2 36.0 31.0 27.5 22.0 18.7 . 

Pressure Available for Friction 1 
- 20 psi 

¼ . 15.0 12.9 11.0 9.7 7.7 6.7 . 
I . 24.9 21.3 19.0 15.1 13.0 ' 
I¼ . 37.2 36.0 32.0 25.7 22.0 . 

Pressure Available for Friction·' - 25 psi 

?-/4 . 15.0 14.5 12.3 11.0 8.8 7.6 . 
I . 24.9 24.1 21.3 17.1 14.6 .. 
)1/4 . 37.2 36.0 29.0 24.8 .. 

Pressure Available for Friction' - 30 psi 

?-/4 . 15.0 13.2 12.2 9.7 8.3 ' 
I . 24.9 23.6 19.0 16.1 . 
)1/4 . 37.2 32.0 27.5 ' 

Pressure Available for Friction' - 35 psi 

?-/4 . 15.0 13.2 10.6 9.1 .. 
I . 24.9 20.6 17.6 
I¼ . 37.2 35.0 29.6 .. 

Pressure Available for Friction' - 40 psi 
?-/4 . 15.0 11.3 9.7 .. 

I . 
24.9 22.2 19.0 .. 

)1/4 . 
37.2 32.0 .. 

Pressure Available for Friction·' - 45 psi 

J./4 . 
15.0 12.2 10.4 ' 

I . 24.9 23.6 20.2 . 
I¼ . 

37.2 34.2 .. 
(Continued) 



Table No. E.3 (f)-(Continued) 
EQUIVALENT LENGTH OF LINE, FT.1 

NOMINAL 10 
PIPE 

I 20 I 40 I 60 I 80 I 
SIZE, IN. FLOW RATE, GPM2 

Pressure Available for Friction' - 50 psi 

J/4 , 
' 

I . . 
P/4 . 

Pressure Available for Friction~ - 60 psi 

J/4 . . 
I , 

' 
I¼ , 

' 

Pressure Available for Friction' - 70 psi 

'!o/4 , 
' 

I . . 
l'/4 ' 

1 Developed length of primary circuit plus equivalent length of fittings. 
2Values may be interpolated according to length. 

100 

15.0 

15.0 

Appendix E 

I 150 I 200 

12.9 11.0 
24.9 21.3 
37.2 36.0 

14.3 12.2 
24.9 23.7 

37.2 

15.0 13.3 
24.9 
37.2 

~Minimum static pressure at source minu!> pressure drop due to elevation. minus pressure drop due to water 
meter and certain other equipment in BDC. minus minimum allowable flow pressure at highest and most 
remote fixture. 

NOTE: Limiting flow rates corresponding to a velocity of 12 fps. See Table No. E.4 for hydraulic formula. 
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Table No. E.4 
MAXIMUM FLOW RATES, 1 Q, FOR VARIOUS PIPING MATERIALS WHICH YIELD FRICTION LOSSES 

NOT EXCEEDING INDICATED VALUES AT VELOCITIES NOT EXCEEDING MAXIMUM 
RECOMMENDED VALUES2 IN HOT AND COLD BUILDING MAINS, PRIMARY BRANCHES, 

AND RISERS OF THE WATER-DISTRIBUTION SYSTEM 

FRICTION LOSS DESIGN FACTOR, HEAD IN LBS. PER SQ. IN. PER 100 FT. OF LENGTH, Ap 
NOMINAL 2 3 4 5 10 15 20 30 40 50 60 70 80 100 

PIPE 
SIZE,IN. FLOW RATE, GPM3 

CopperWaterTube-Type K, ASTM B 88 

½ 1.2 1.5 1.8 2.0 3.0 3.7 4.3 5.4 
¼ 3.1 3.9 4.5 5.1 7.5 9.4 10.9 

I 6.6 8.2 9.7 10.9 15.9 19.4 
fl/4 12.0 15.0 17.4 19.8 20.8 30.3 

Copper Water Tube-Type L, ASTM B 88 

•12 1.4 1.7 2.0 2.3 3.3 4.1 4.8 5.8 
¼ 3.6 4.4 4.6 5.8 8.4 I0.7 12.1 

I 7.2 8.9 10.4 11.6 17.1 20.6 
fl/4 12.6 15.8 18.3 20.2 29.1 31.3 

Copper Water Tube-Type M, ASTM B 88 
lf2 1.3 1.9 2.2 2.5 3.7 4.6 5.4 6.3 
¼ 3.9 4.8 5.6 6.3 9.2 11.5 12.9 

I 7.7 9.7 11.3 12.5 18.4 21.8 
fl/4 13.2 16.3 19.0 21.3 30.7 32.6 

Steel Pipe-Standard Wall Schedule 40. ASTM A 1201 A53 

•ti 1.9 2.4 2.8 3.2 4.7 5.9 6.8 8.5 9.4 
¼ 4.1 5.0 5.9 6.7 9.8 12.2 14.2 16.6 

I 7.7 9.5 11.2 12.7 18.4 23.1 26.9 
11/4 15.6 19.5 22.7 25.8 37.5 46.6 

) 



) ) 

Polybutylene <PB> Tubing-SOR 11. ASTM O 3309 
Chlorinated Polyvinyl Chloride <CPVC> Tubing-SOR 11. ASTM O 2846 ,,~ I. I 1.4 1.6 1.8 2.6 3.2 3.8 4.8 5.6 6.0 6.3 6.7 

-'t..a 2.8 3.5 4.0 4.6 6.7 8.3 9.7 12.2 
I 5.4 6.7 7.8 8.8 13.0 16.I 19.0 23.6 
Jlt.a 9.1 11.4 13.3 15.0 22.0 27.9 32.0 

Chlorinated Polyvinyl Chloride ICPVC, Pipe-Schedule 40. ASTM F 441 
Polyethylene <PE> Pipe-Schedule 40. ASTM I> ~104 

,,~ 1.9 2.4 2.8 3.2 4.7 5.9 6.8 IU 10.0 I0.7 11.3 
'1.a 4.1 5.0 5.9 6.7 9.8 IL! 14.2 17.6 

I 7.7 9.5 11.2 12.7 18.4 23.1 27.0 
Jlt.a 15.6 19.5 22.7 25.8 37.5 47.0 55.0 

I flow ratei. i:akulated for .. Fairl~ Smooth Conditu>n ... 
:Limiting rates correi.pond 10 K fp!o. for copper. IO fp, for ,1ed and I~ fp, for pla,1ic,. Valui:, ma~ he in1erpola1ed helween columns. 

'Q = -l.51 .ip u~.u. I):""'· where: 

Q ii. ingpm. 
j,p i!o. in p!o.i IOO foct. 
I) ii. in ini:he,. I.D. 

) 

7.0 7.4 
15.0 
24.9 
37.2 

11.4 
19.9 
32.2 
56.0 

> 
"'0 

1 
::, 
Q, 
ic' 
m 



One and Two Family Dwelling Code 
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Rgure No. E.1 
PRESSURE LOSS IN COLD-WATER METERS, 

DISPLACEMENT TYPE (AWWA C700-77) 
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NOTE: Curves based on the assumption that pressure loss Is proportional to the 
square of the flow rate. 
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Figure No. E.2 
DEMAND FLOW RATE AS A 

FUNCTION OF FIXTURE-UNIT LOAD 
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Figure No. E.3 (a) 
PRESSURE LOSS (FRICTION) AS A 

FUNCTION OF FLOW-RATE MATERIAL: 
COPPER WATER TUBE-TYPE K, ASTM B 88 
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Figure No. E.3. (b) 
PRESSURE LOSS (FRICTION) AS A 

FUNCTION OF FLOW-RATE MATERIAL: 
COPPER WATER TUBE-TYPE L, ASTM B 88 
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Rgure No. E.3. (c) 
PRESSURE LOSS (FRICTION) AS A 

FUNCTION OF FLOW-RATE MATERIAL: 
COPPER WATER TUBE-TYPE M, ASTM B 88 
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One and Two Family Dwelling Code 

Figure No. E.3. (d) 
PRESSURE LOSS (FRICTION) AS A 

FUNCTION OF FLOW-RATE MATERIAL: 
STEEL STANDARD WEIGHT PIPE 

ASTMA 120/A53 

100.0 -----------------------------.-----,----~ 

z 

80.0 1----1---.....1,-~--4-+--l----+--+---+---,f'--~i,,,-'--t---------1 

60.0 1----1---.....1,-~--4-+--1----+--+-~~--+'7""---lt---+-....,., 

10.0 ~-+----+"'-+--t:o ........ ---+- ·.,QJ.----+--4,,111:;..._ ......... _-,..j.,...__-+-----t 

8.0 1----+-...,...c;.--+----~-+---,t,,,,,"'--....... --+...,.._~.....---+..,...,.'-.-lt----t-..,..... 

6.0 t--..,.sa-t----,.,.......---t~---t-..,---t--- .. ~ ....... -,l~..,..c;.~~-+-11.-'+--+ 

~ 2.0 .......,....,.....,__--+-....,...----t-+---"""'"'"--+---.-~---+~~ 
_; 
c( 

~ 
~ 1.0 
~ .8 ....... --+----,P----t----,t-+..,,,,-.--+----+-~---+--

§ .6 

u.. .4 ........ --+----.."""+----t--+--+----,.-+----+---+--+----+--+---+-----1 

.2 .4 6 .8 1 2 4 6 10 20 40 80 100 
PRESSURE LOSS DUE TO FRICTION (psi 100 FT. OF PIPE) 

418 



~' 

100.0 
80.0 

60.0 

40.0 

20.0 

100 
8.0 

6.0 

4.0 

z 
~ ~ 2.0 

...J 
< 
Q 
~ 1.0 
~ 8 
~ 6 0 
...J 
u.. 4 

2 

V 
V 

v-

Figure No. E.3. (e) 
PRESSURE LOSS (FRICTION) AS A 

FUNCTION OF FLOW-RATE MATERIAL: 

AppendixE 

CPVC PIPE, SCHEDULE 40, ASTM F 441 OR PE 
PIPE, SCHEDULE 40, ASTM D 2447 
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100.0 

Figure No. E.3. (f) 
PRESSURE LOSS (FRICTION) AS A 

FUNCTION OF FLOW-RATE MATERIAL: 
POLYBUTYLENE TUBING, SDR-11, 

ASTM D 3309 OR CPVC TUBING, SDR-11, ASTM D 2846 
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FIGURE NO. E-4 
WATER PIPE SIZING CHART 

Fixture Unit Table for Determining Water 
Piee and Meter Sizes for Flush Tank S:ts tems 

Meter and Building 
~ Street Supply & Maximum Allowable Length in Feet 

Service Branches 40 60 80 100 150 200 
Pressure Range-30 to 45 psi 

3/4" 1/2" •• 6 5 4 4 3 2 
3/4" 3/4" 18 16 14 12 9 6 
3/4" 1" 29 25 23 21 17 15 
1. 1" 36 31 27 25 20 17 
1" 1 1/4" 54 47 42 38 32 28 
1 1/2" 1 1/4" 90 68 57 48 38 32 
1 1/2" 1 1/2" 151 124 105 91 70 57 
2" 1 1/2" 210 162 132 110 80 64 
1 1/2" 2" 220 205 190 176 155 138 
2" 2" 372 329 292 265 217 185 
2" 2 1/2" 445 418 390 370 330 300 

Pressure Range-46 to 60 psi 
3/4" 1/2" .• 9 8 7 6 5 4 
3/4" 3/4" 27 23 19 17 14 11 
3/4" 1" 44 40 36 33 28 23 
1" 1" 60 47 41 36 30 25 
1" 1 1/4" 102 87 76 67 52 44 
1 1/2" 1 1/4" 168 130 106 89 66 52 
1 1/2" 1 1/2" 270 225 193 167 128 105 
2" 1 1/2" 360 290 242 204 150 117 
1 1/2" 2" 380 360 340 318 272 240 
2" 2" 570 510 470 430 368 318 
2" 2 1/2" 680 640 610 580 535 500 

Pressure Range-Over 60 psi 
3/4" 1/2" •• 11 9 8 7 6 5 
3/4" 3/4" 34 28 24 22 17 13 
3/4" 1" 63 53 47 42 35 30 
1" 1" 87 66 55 48 38 32 
1" 1 1/4" 140 126 108 96 74 62 
1 1/2" 1 1/4" 237 183 150 127 93 74 
1 1/2" 1 1/2" 366 311 273 240 186 154 
2" 1 1/2" 490 395 333 275 220 170 
1 1/2" 2" "380 "380 •380 "380 370 335 
2" 2" '690 670 610 560 478 420 
2" 2 1/2" "690 •590 ·590 '690 "690 650 

"Maximum Allowable Load on Meter 
.. Building Supply- 3/4" minimum 
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Appendix F 
BARRIERS FOR SWIMMING POOLS, SPAS AND 

HOT TUBS 

Section F-101 Application 
The provisions of this chapter shall control the design of barriers for 

residential swimming pools, spas and hot tubs. These design controls are 
intended to provide protection against potential drownings and 
near-drownings by restricting access to swimming pools, spas and hot tubs. 

Section F-102 Definitions 
For the purposes of these requirements, the terms used shall be defined as 

follows and as set forth in Section R-1 15. 

Above-ground/on-ground pool: See definition of swimming pool. 

Barrier: A fence, a wall, a building wall or a combination thereof which 
completely surrounds the swimming pool and obstructs access to the 
swimming pool. 

Hot tub: See definition of swimming pool. 

In-ground pool: See definition of swimming pool. 

Residential: That which is situated on the premises of a detached one-or 
~wo-family dwelling or a one-family townhouse not more than three stories in 

height. 

Spa, nonportable: See definition of swimming pool. 

Spa, portable: A nonpermanent structure intended for recreational bathing, in 
which all controls, water-heating and water-circulating equipment are an 
integral part of the product and which is cord-connected (not permanently 
electrically wired). 

Swimming pool: Any structure intended for swimming or recreational 
bathing that contains water over 24 inches deep. This includes in-ground, 
above-ground and on-ground swimming pools, hot tubs and spas. 

Swimming pool, indoor: A swimming pool which is totally contained within 
a structure and surrounded on all four sides by walls of said structure. 

Swimming pool, outdoor: Any swimming pool which is not an indoor pool. 

Section F-103 Requirements 
,.-.,l-103.1 Outdoor swimming pool: An outdoor swimming pool, including an 
' \n-ground, above-ground or on-ground pool, hot tub or spa shall be provided 

with a barrier which shall comply with the following: 

I. The top of the barrier shall be at least 48 inches above grade 
measured on the side of the barrier which faces away from the 
swimming pool. The maximum vertical clearance between grade and 
the bottom of the barrier shall be 2 inches measured on the side of 
the barrier which faces away from the swimming pool. Where the 
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top of the pool structure is above grade, such as an above-ground 
pool, the barrier may be at ground level, such as the pool structure, 
or mounted on top of the pool structure. Where the barrier is 
mounted on top of the pool structure, the maximum vertical 
clearance between the top of the pool structure and the bottom of the 
barrier shall be 4 inches. 

~ 
2. Openings in the barrier shall not allow passage of a 4-inch diameter 

sphere. 

3. Solid barriers which do not have openings, such as a masonry or 
stone wall, shall not contain indentations or protrusions except for 
normal construction tolerances and tooled masonry joints. 

4. Where the barrier is composed of horizontal and vertical members 
and the distance between the tops of the horizontal members is less 
than 45 inches, the horizontal members shall be located on the 
swimming pool side of the fence. Spacing between vertical members 
shall not exceed 1 3/4 inches in width. Where there are decorative 
cutouts within vertical members, spacing within the cutouts shall not 
exceed 1 3/4 inches in width. 

5. Where the barrier is composed of horizontal and vertical members 
and the distance between the tops of the horizontal members is 45 
inches or more, spacing between vertical members shall not exceed 4 
inches. Where there are decorative cutouts within vertical members, 
spacing within the cutouts shall not exceed 1 3/4 inches in width. ~ 

6. Maximum mesh size for chain link fences shall be a 1 1/4-inch square 
unless the fence is provided with slats fastened at the top or the 
bottom which reduce the openings to not more than 1 3/4 inches. 

7. Where the barrier is composed of diagonal members, such as a 
lattice fence, the maximum opening follned by the diagonal members 
shall not be more than 1 3/4 inches. 

8. Access gates shall comply with the requirements of Section F103.1, 
Items I through 7, and shall be equipped to accommodate a locking 
device. Pedestrian access gates shall open outward away from the 
pool and shall be self-closing and have a self-latching device. Gates 
other than pedestrian access gates shall have a self-latching device. 
Where the release mechanism of the self-latching device is located 
less than 54 inches from the bottom of the gate, the release 
mechanism and openings shall comply with the following: 

a. The release mechanism shall be located on the pool side of the 
gate at least 3 inches below the top of the gate; and 

b. The gate and barrier shall have no opening greater than 1/2 inch ~ 
within 18 inches of the release mechanism. 

9. Where a wall of a dwelling serves as part of the barrier one of the 
following conditions shall be met: 

a. The pool shall be equipped with a powered safety cover in 
compliance with ASTM ES13-89; or 
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b. All doors with direct access to the pool through that wall shall be 
equipped with an alann which produces an audible warning when 
the door and its screen, if present, are opened. The alarm shall 
sound continuously for a minimum of 30 seconds immediately 
after the door is opened and be capable of being heard throughout 
the house during normal household activities. The alarm shall 
automatically reset under all conditions. The alann system shall 
be equipped with a manual means, such a touchpad or switch, to 
temporarily deactivate the alarm for a single opening. Such 
deactivation shall last for not more than 15 seconds. The 
deactivation switch(es) shall be located at least 54 inches above 
the threshold of the door; or 

c. Other means of protection, such as self-closing doors with 
self-latching devices, which are approved by the governing body, 
shall be acceptable so long as the degree of protection afforded is 
not less than the protection afforded by (a) or (b) described above. 

10. Where an above-ground pool structure is used as a barrier or where 
the barrier is mounted on top of the pool structure, and the means of 
access is a ladder or steps, then: 

a. The ladder or steps shall be capable of being secured, locked or 
removed to prevent access; or 

b. The ladder or steps shall be surrounded by a barrier which meets 
the requirements of Section F- 103.1, Items 1 through 9. When the 
ladder or steps are secured, locked or removed, any opening 
created shall not allow the passage of a 4-inch diameter sphere. 

F-103.2 Indoor swimming pool: All walls surrounding an indoor swimming 
pool shall comply with Section F-103.1, Item 9. 

F-103.3 Prohibited locations: Barriers shall be located so as to prohibit 
permanent structures, equipment or similar objects from being used to climb 
the barriers. 

Section F-104 Exemptions 
A portable spa with a safety cover which complies with ASTM ES 13 

entitled "Emergency Standard Performance Specification for Safety Covers 
and Labeling Requirements for All Covers for Swimming Pools, Spas, and 
Hot Tubs," 1989 edition, 6hall be exempt from the provisions of this chapter. 
Swimming pools, hot tubs and nonportable spas with safety covers shall not 
be exempt from the provisions of this chapter. 
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APPENDIX G 
CANTILEVER FLOOR SECTIONS 

G-1 SECOND FLOOR SECTIONS: 

Where second story is framed out over the wall below and the 
second floor joists run parallel to the supporting wall, the supporting 
members of the overhang shall carry back at least 30 inches and 
frame into doubled floor joists. The maximum projection of the 
overhanging shall be 15 inches. Where framing is at right angle to the 
supporting wall, the joists shall extend continuous in one piece to 
form the overhang. 
NOTE: This construction shall also apply to all projections carrying 
floor and roof loads which are not supported directly by a foundation 
unless adequate structural calculations are furnished to support such 
design. 

G-2 BAY WINDOWS: 

FINISHED CEILING 
NOT SHOWN 

IF LOOKOUT JOISTS 
SPAN 4'-0" JOISTS 
SHALL BE FRAMED 
lt-lTO DOUBLE JOIST 
WITH FRAMING ANCHOR 
OR WITH LEDGER S'TRIPS 
AT TOP AND BOTTOM 

{2)- 2x8 {MAX. SPAN 
11'-6" ) 

2-16d NAILS 
EACH SIDE 

8" FOUNDATION 
WALL BELOW BAY 
WINDOW 

~1---~-UNE OF 
MAIN HOUSE 

lYPICAI.. WALL CONSTRUCTION- 2x+ STUDS 
(DRYWALL, SHEAlHING AND E>ITT:RIOR 
WOOD SIDING NOT SHOWN) 

OPENING FOR WINDOWS 
{WIDOWS NOT SHOWN) 

2x4 PLATE 

BAY WINDOW SECTION 
SECTION A-A 
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A 

B 

10' -0" 

APPENDIX H 
BASIC LOAD ESTIMATING 

12'-0" 

..--------i.-------+-..- A 

0 
.I 

NOOK 

0 
I 

O> 

B 

2'-0 

1st FLOOR 2nd FLOOR 

FRONT 
S AN 

RE"AR 
SPAN 

PLAN VIEW 

SECONDARY LEVEL 

BEAM IN 
FAMILY ROOM 

PRIMARY LEVEL 

BEAM IN 
NOOK 

SECTION A- A SECTION B-B 
ELEVATION VIEW 

ASSUMPTIONS: 
Loads from Appendix A 

Secondary tloor level is 30# LL.+ I 0# D.L. = 40#/sq ft 
Attic level is 20# l ive load+ I 0# dead load = 30#/sq ft 
Nook cei ling is 10# dead load = 10#/sq ft 

Wall load from Appendix A 
Swds @ 16". 1/2" gypsum = 8#/sq ft 

Roof load from Appendix A 
20# li\'e load+ I 0# dead load = 30#/sq ft 
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EXAMPLE OF LOAD FSTIMA TING LOAD ON BEAM IN FAMlL Y ROOM 

Loads in Section A - A as follows: TOTAL LOADS 

2nd floor load= fron~span + rea; span x 2nd floor (dead load+ load)= LOAD/linear foot 

10 12 
=-2- + - 2- x 40 = 11 x40=440#/l ft 2nd floor= 440#/1 ft 

Interior wall load= 8#/sq ft x 8 ft. (Ceiling height) = 64#/1 ft Interior wall = 64#/1 ft 

Attic load 
front span rear span 

= 2 + 2 x attic (dead load+ live load) = 

10 12 
= - 2- + - 2- x 30 = 11 x 30 = 330#/linear ft Attic = 330#/ l ft 

Roof load: No roof load is transmitted to the beam in the family room. Roof= 0 

TOT AL LOAD ON BEAM IN FAMILY ROOM= 834#/1 ft 

BEAM SPAN IN FAMILY ROOM IS 9 FEET AND TOTAL ESTIMATED LOAD 
IS 834#/LINEAR FOOT: 

BY USING TABLE NO. H- 1. THE REQUIRED BEAM is4 @2" x 12" Southern Pine 

OR 

BY USING TABLE NO. H-2. THE REQUIRED MINIMUM FUTCH BEAM IS 
2@ 2" X 8" WITH 1/2" X 7" STEEL PLATE BOLTED WITH 1/2" BOLTS 
SPACED AT 2' ON CENTER. 

EXAMPLE OF LOAD ESTIMATING ON BEAM IN NOOK AREA 

Loads in Section B - B as follows TOTAL LOADS 

joist span 12 
2nd tloor load = 

2 
x 2nd tloor (dead load+ live load)= 

2 
x 40 = 240#/1 ft 

Wall load= 64#/1 ft Wall load = 64#/1 ft 

joist span . . 12 . 
Attic floor load= 

2 
x Ame (dead load + hve load)= 

2 
x 30 = 180#/l It 

Roof load= [rafter span+ overhang) x Roof ( live load+ dead load)= 

= I 12 + I J x 30 = 390#/lft Roof load= 390#/1 ft 
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nook span . nook span .. 
Nook roof load = 2 x roof load (live+ dead)+ 

2 
x ce1lmg dead load= 

2 2 
= 2 x 30 + 2 x IO= 40#/ I ft Nook = 40#/ I ft 

TOTAL LOAD ON BEAM IN NOOK= 9 14#/1 ft 

BEAM SPAN IN NOOK JS 8 FEET AND TOTAL ESTIMATED LOAD IS 
914#/LINEAR FOOT: 

BY USING TABLE NO. H-1 , THE REQUJRED BEAM IS 4 @ 2" X 12" Southern Pine. or 
4 @ 2" x 12" Spruce-Pine-Fir 

OR 

BY USING TABLE NO. H-2, THE REQUIRED MINIMUM FUTCH IS 2 @ 2" x 8" 
WJTH 3/8" X 7" STEEL PLATE BOLTED WITH 1/2" BOLTS SPACED AT 2' 
ON CENTER. 
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TABLE No. H-1 

WOOD BEAMS AND GIRDERS (19%) #2 GRADE, ALLOWABLE LOADS 
IN POUNDS PER LINEAR FOOT SIMPLE SPAN, DEFLECTION = L/360, 
LOAD DURATION FACTOR 1.0, ADEQUATE BEARING AND LATERAL 

SUPPORT MUST BE PROVIDED 

2 X 8 (1-1 /2 X 7-1/4) 
SPECIES 
SPAN2 

{feet) 
3 
4 
5 
6 
7 
8 
9 

10 
12 
14 

2 X 10 (1-1 /2 X 9-1/4) 
SPECIES 
SPAN2 

(feet) 
3 
4 
5 
6 
7 
8 
9 

10 
12 
14 

SPRUCE-PINE-FIR1 
NUMBER OF MEMBERS 

2 3 4 
I 133 1700 2266 
727 1091 1454 
535 803 1070 
424 636 848 
350 525 700 
270 405 540 
215 323 430 
175 263 350 
107 161 2 14 
68 102 136 

SPRUCE-PINE-FIR1 

NUMBER OF MEMBERS 
2 3 4 

1776 2664 3552 
1054 1581 2 108 
749 1124 1498 
581 872 I 162 
475 713 950 
401 602 802 
321 482 642 
261 392 522 
183 275 366 
135 203 270 

2 X 12 (1-1/2 X 11-1/4) 
SPECIES SPRUCE-PINE-FIR1 

NUMBER OF MEMBERS SPAN2 
(feet) 

3 
4 
5 
6 
7 
8 
9 

IO 
12 
14 

2 3 4 
2800 4200 5600 
1482 2223 2964 
1008 1512 20 16 
764 1146 1528 
615 923 1230 
514 771 1028 
43 1 647 862 
351 527 702 
246 369 492 
182 273 364 

SOUTHERN PINE 
NUMBER OF MEMBERS 

2 3 4 
1457 2 186 2914 
935 1403 1870 
688 1032 1376 
538 807 1076 
400 600 800 
309 464 618 
246 369 492 
200 300 400 
123 185 246 
78 117 156 

SOUTHERN PINE 
NUMBER OF MEMBERS 

2 3 4 
2283 3425 4566 
1355 2033 27 10 
963 1445 1926 
747 1121 1494 
570 855 1140 
440 660 880 
350 525 700 
285 428 570 
200 300 400 
147 221 294 

SOUTHERN PINE 
NUMBER OF MEMBERS 

2 3 4 
3600 5400 7200 
1906 2859 3812 
I 296 1944 2592 
982 1473 1964 
783 1175 1566 
604 906 1208 
48 1 722 962 
392 588 784 
274 4 11 548 
203 305 406 

I .SPRUCE-PINE-FIR NOT SPRUCE-PINE-FIR (SOUTHERN) rs USED 
rN THlS TABLE 
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TABLE No. H-2 BOLT SPACI NG 
FUTCH PLATE BEAMS-DESIGN VALUES & ASSUMPTIONS 

Steel- Fb = 24000(psi) 
Wood- Fb = 1200(psi) 
Deflection- 1/360 of Span 
(Top of Beam Laterally Supported) 

2- 2 X 6 

E = 29000000(psi) 
E = I 600000(psi) 

1/2" fl BOLTS @ 2'-0" o.c. 
MIN STEEL EDGE CLEARANCE I 1/2" 

1 PLATE 
....L_ __ __ ___ _ ______ ALLOWABLE LOAD (Pounds/£.ll._ _________ _ 
Bm Wgt(lbs/ft) 8 10 13 15 17 21 
Span (ft) -- Plate 1/4 x 5 3/8 x 5 ---1/2 ~ ~x -5 ----374 x 5 1 x 5 
6,00 __ -_-_-_-_- 756 965 --- 1175 1385 ---- ,~ 2014 __ _ 
~ -------- 555 - 709 --- ~ 1018 --- 1172 ·---1480 

8.00 ---- 4 11 • - 520 • ---~ 739 • -~ --,-06-7•---
9.00 --- - 289 • 365 • 442 • - 519 • 596 • 749 • 

10:00- - -- 210 • 266 • ---- 322 • 378• -- . 434 • 546' 
11.00 - - -- -- ---- 158-.-- - --WO• 242 • 284 • 326 • 4 IO• 
~ -~-~--- ---~-~-=,-==~ 122 • ~- _-:_-_-_-_-__ ~ - - -- 219 ;,· 25 1 • 316 -.--

• Denotes Load Controlled by Deflection -- ·--- ---- ---

2 -2 X 8 
1 PLATE 

___ _ __ ---~~-- ALLOWABLE LOAD (Pound"'-'s/c..:F...:.tl,__ __ 
_ Bm W9t(!_bs@= _"___ 11 14____ 17__ __! O _ 

Span (ft) Plate 1/4 x 7 ~ x 7 1/2 x 7 5/8 x 7 
6.00 --------------===-~_1406 - 1818 --- 2229 2640 
1.00 1033 -----ms _-_-_-_-_-=__ 1637-- ---=,=-93:.::9~----

s.oiJ ---- 791 1022 1254 --148-5 
~ 625 ----~ ~~~~~-~ ---,-173 
10.00 -------- 506 654 --- 802-- --950 ---

·1 1.00 400 • 5 I 6 * 63 I * 746 • - - - .v-

12.00 ____ --- 308 • 397 • --- 486 • - 575 ·-----
13.00 --- 243•-- ~- 382* 452 _* ___ _ 
14.00 -- 194 • --2-50 • --- 306 • 362 • ___ _ 

"""is."oo -- --- 1 s8 • ---203 • --- 249 • 294 • 

16.00 --------------======-- 130-. -- 168 *___ 205* 243'-.-----
• Denotes Load Controlled bi'._ Deflection. -- - ---

23 29 
3/4 X 7 1 x7 
3051 ---3873 
~ 2846 
1716 2179 
~ 1722 
1098 1394 

~6?. 1092 • 
664. ---84,-.--

522 • 662-.--

4 18 * 

53_0 ____ 

340 • 431 • 
280 • 355 • 

)> 
-0 
-0 
CD 
:::, 
Q. 

><" 
:I: 



.i:-

~ 
a, 
~ ___ ~---- ---~ ~--- ------'- E LOAD (Pounds/Ft) ______ --= ------ __ 

Bm Wgt(lbs/1_!) 14 18 ____ 22 26 ____ 30 37 
Span (ft) _-_-_- _- _-_-=.Plate -- 1/4 x 9 ---3/8- x-9 ---- 1./2 x 9-- --5/8 x 9 314 x 9 1 x 9 

6.00 --------- 2310 2990 3669 4349 5029 6388 
~ 1697 2197 ____ 2696 3195 ---- 3695 ---- 4693 
8.00 - 1299 1682 ---- 2064 ____ 2446 __ -_-_-_-_-_ ·2~ 359_3 __ 

~ ----- ----- 1027 -~ ~ - 1933 2235 2839 
10:00- ---------- 832____ 1076 __ -_-_ -_-_ 1321 1566 1810 ____ 2300 
t roo--- _____ --- -~ 890 I0'.1_2 ___ --- 1294 I~ 1901--
~ -------- 576____ 747 ---- 917 - -.os-1 __ -_-_-_-_- 1257 ---- - 1597 
~ - 492 --- m- ~ 926 --roo, 1361 
14.00 --------- 409 • 528 • 647" 765" 884 • -----, ,22 • rr.oo- - -332 • 429 . - --- ~ ill• --- ----ri9+ ---- ~ 
16.00 - 274 • 353 • - - - 4~ --SIP ~ ·752•--
17.00 ----- 228 • ---ygr-. -- - -- 361' - --- 427 • 494 • 627-.--
1~ ----- ----,!i2• 248' ·304• - ~ - 416' _:::::::::::=- 528-.--
~ 164' 211 • --- 259• JOii•---- 354 • 44~ 

W.00 ---- ----- 140 • 181• · -- 222• -- 263• --- - ~ --- - 385• 
• Deno1cs Load Controlled bl, Deflcc1ion -- ----- -- -- ---- -----

Table No. H-2 wonlinued) 
I ABL 

IATE 

2 • 2 X 12 
1 i>IATE- Bm Wgf@>s/ftl 

Span (ft) 
--18 

__ ALLOWABLE LOAD (Pounds/Fi) 
22 27 ---32 

5f8 x 11 
6483 
4763 

--3647 

-3-6 -- 46 
3/4xTi --- - 1. 11- -

6.00 
7.00 -
is-:00-
~ -
10.00 ,,~--
ii:oo-- ---
13.00 
14.00 
15.00 
16.00 
11:00 
18.00 

Plale ___ l /4 x 11 __ _ 
3437 __ _ 

2525 --
1933 __ _ 

1528 
1237 
1023 

--- 859 

732 
-- 631 -- 550 ____ _ 

483 
--- 414' -

·349- .--

19.00 ----- 297 ' 
20.~ ----- ----254-- • 
~ - no• 
22.00 ---- ---- 191 • 
23.00-- ----- 167_• _ _ _ _ 
24.00 147 • 

• Denotes Load Controlled by Dcnection. 

3/8x11 --- 1/2 x 1_1_ 
- «52 - - 546_8 __ 

~71 40i7--
- 25().l 3076 __ _ 

--WW -· ·2~· 
1603 1968 

1325 ---1627 
1113 ---- 136_7 __ _ 

948 1165 
·81lf --- 1004 __ _ 

_ _7_1_2_ ---- 875 

626____ 769 
535' 6W-

___ 4_5_t• --- 553• 

384 • 470 • 
, ---329 • --- 403-. -

-234 • --- - -343- , --
247 • 303 • 

--~2~,~6-· ·--- 265 -. ---
-~ --- 2~· 

---288, 
2334 

---1929 

1621 
1381 

--,-191 
1037 
912 

~-

655 • 
557 • 
478 . 
"413 .-
1~9 • 3 14' __ _ 

~ 6• 

--7498 -=--== __ 9529- -
~ 7001--
~ - 5360 --

3333 4m--
2699 3430 

2231 --- -2-m--
-----im- ·- ---2382--

1597 2030 
~ - - - 1750--

1200 --- 1525 
1054 1340 
~ 1142' 
~ 962 • 
644 ____ 818• 
~ ·10,- .--
~ --- 666•--

415 
363 • 

----no-
527 • 
461- .-

--- 406-.--

0 
::, 
ID 
Q) 
::, 
C. 

~ 
0 ,, 
Q) 

~
'< 
C 
:E 
~ 
5· 

10 
(') 
0 
C. 
ID 



APPENDIX I 

TABLE 1-1 
STEEL W BEAM SPAN CHART 

~ WEIGHT OF BEAM X HEIGHT (AISC A36) 
STEEL BEAM LOCATED IN MIDDLE HALF OF GARAGE 

WIDTHCFEETI 

BEAM SPAN 22 N 2A N 26 N 28 N JO N 
(FEET) 

W8XJI W8 X 35 wsx ,s W8X40 W8 X 40 
22 WIO X 22 IVIO X 22 4 WIO X 22 4 WIO X 26 4 WIOX26 4 

W l2X 19 Wl2X 19 WI:? X 19 Wl2 X 19 IVl2 X 22 

W8X40 WSX-18 W8X48 W8X48 W8X48 
24 \VIOX 26 4 WIOX JO 4 WIO X JO 4 WIOXJO s WIOX 39 S 

Wl2X 22 Wl2 X 22 Wl2 X 22 WJ2 X 26 w12x 26 

Wl4 X22 \\'14 X 22 Wl-'X26 IVl4 X 26 Wl4 X 26 
26 WIO X .19 4 WIO X 39 4 WIO X J9 WIO X 39 s WIO X 45 

Wl2 X 26 Wl2 X 26 Wl2X26 Wl2 X 26 w12x.10 

Wl4 X 26 WJ4 X 26 \VJ.a X 26 Wl4 X JO Wl4 X JO 
28 IVIO X .15 WIO X 45 4 WIOX4S WIOX49 5 WIOX 54 5 

w12x )() IVl2 X JO Wl2 X 10 Wl2 X 35 Wl2 X 35 

NOTES: 
I. Beam mus! be anchored al each end wi1h a minimum of 4 - 16d nails and lancrnlly supponed. 
2. N = Number of 2 x 4 ,1uds (# 2 SPF) required in ,1ud column at each end of beam span. 
3. S1ud column shall be nailed wi1h 2 - 12d nails @ 12" o.c. for each s1ud. 
4. S1ud column shall not exceed I I' 0" in height. 
5. Floor sys1cm shall be tied 10gc1her using minimum of 7/16" s1ruc1ural shcmhing. 
6. Beam designed for 40 psf live load. 
7. Wood columns designed for 30 psf live load. 

STEEL BEAM 
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APPENDIXJ 

PRESCRIPTIVE COMPLIANCE WORKSHEET 

This worksheet(s) shall be provided on all one and two family dwellings and/or 
room additions. Trade-off calculations for any component shall be attached with 
this sheet showing a BTU-for-BTU evaluation. A worksheet shall be provided for 
each different assembly. The entries in this Appendix do not include all products. 
A lternate materials (other) can be qualified in accordance with Section R- 108. 

PRESCRIPTIVE COMPLIANCE FOR CEILING 
R-VALUE TO 
BETWEEN BE 

COMPONENT PRODUCTS FRAMING USED 
Inside Air Film Cto be included for all si1untions) 0.61 0.61 
lnlerior Finish 1/2" Drywall 0.45 

5/8" Drywall 0.56 
(Other) 

Mineral Fiber or R-19 Bau, 19.00 
loose fill or R-22 Bnus 22.00 
cellulose R-30 Baus 30.00 

R-38 Baus 38.00 
(Olherl 

Shealhing on I" Expanded Poly,iyrenc Foam 3.80 
Inside of Rafters I" Extruded PolyMyrene Foam 5.00 

I" Polyurc1hane 7.20 
I" Polyi,ocynnum1e 7.20 
/Other) 

Ou1sidc Air Film (10 be included for nil si1ua1ions) 0. 17 0.1 7 
Total R-Value Between Framim• of Ceilin11 <Must be 31 or Morel 

Trade-off calculniions (E-2501.7) musl be attached for calhedml ceilings of less than R-31 

PRESCRIPTIVE COMPLIANCE FOR FLOOR 
R-VALUE TO 
BETWEEN BE 

COMPONENT PRODUCTS FRAMING USED 
Inside Air Film Cto be included for all situations) 0.61 0.61 
Mineral Fiber R- 19 bam, 19.00 
noorini: (sub-0oor + finished noor value) 
Outside Air F~m (to be included for all situations) 0.17 0.17 

Total R-Value Between Framine of Floor CMus1 be 20or Morel 
SLAB-ON-GRADE mu,t ha\'e R-5 perimeter m,ulation extending 24" (total) down and underneath but 
at least to the frosi line. 

PRESCRIPTIVE COMPLIANCE FOR GLASS DOOR & WINDOW 
UNITS 

AREA OF 
% OPENINGS WINDOW TYPE USED OPENINGS 
Up 10 l'k Sini:le GlaLcd 
Up 10 23% Sin2le Glu,ed & S1orm or Double Glazed 
>23%<33% Double Glazed with Low-Emissivi1y Glass 
..... or m n- v.u h l• r. ln,-,1 ,u;,h I nm-F. P, hnnn r,., 
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PRESCRIPTIVE COMPLIANCE FOR OPAQUE WALL 
R-VALUE TO ' BETWEEN BE 

COMPONENT PRODUCTS FRAMING USED 
Inside Air Film (to be included for all situations) 0.68 0.68 
Interior Finish 1/2" Drywall 0.45 

5/8" Drywall 0.56 
Interior Paneling 0.25 
(other) 

Mineral Fiber R-11 Baus 11.00 
w/ Vapor R-13 Baus 13.00 
Retarder R-15 Batts 15.00 

R-19 Batts (compressed 10 5 1/2") 18.00 
R-21 Batts 21.00 

Loose Fil Cellulose fiber insulation (3.5 pef x 3 1/2") 12.00 
(other) 

Sheathing 1/2" Reg. Density fiber insulation board 1.32 
1/2" Inter. Density fiber insulation board 1.22 
25/32" Reg. Density fi ber insulation board 2.06 
3/8" PlywocxVOSB 0.47 
I /2" PlywocxVOSB 0.62 
5/8" PlywocxVOSB 0.77 
3/4" PlywocxVOSB 0.93 
I /2" Expanded Polystryene Foam 1.90 
3/4" Expanded Polystyrene Foam 2.85 
I" Expanded Polystyrene Foam 3.80 
1/2" Extruded Polystyrene Foam 2.50 
3/4" Extruded Polystyrene 3.75 
I· Extruded Polystryene Foam 5.00 
3/4" Polyurethane with impem1eable facing 5.40 
I" Urethane 7.20 
3/4" Urethane 5.40 
(other) 

Exterior Finish I /2"' Hardboard 0.67 
3/8" Plywood 0.47 
Alum., Vinyl, or Steel siding (hollow-bucked) 0.62 
I /2" Beveled, 8" lapped siding 0.8 1 
314·· Beveled. IO" !upped siding 1.05 
4·• Face Brick Veneer + air space 1.38 
(other) 

Outside Air Film (10 be included for all situations) 0.17 0.17 

Total R-Value Between Framing of Opaque Wall (Must be 16 or More) 

or complies with SecLion E-2502 Exception I 2 3 

COMPONENTS USED AT STRUCTURAL SHEA THING 

R-VALUE TO 
BETWEEN BE 

COMPONENT PRODUCTS FRAMING USED 
Inside air film (to be included for all situations) 0.68 0.68 
Interior Finish 
Insulation 
Sheathin2 
Exterior Finish 
Outside Air Film (to be included for all situations) 0.17 0.17 

Total R-Value Between Framinl! al Structural Sbealhinl! (Must be 16 or Morel 
Indicate products to be used and use R-Value from above. Trude-off calculauons (E-2501.7) may be 
used for assemblies less than R-16 and auached to this worksheet_ 
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APPENDIX K 
Recommended Construction Practice for Slabs on Grade 

Concrete slabs should be constructed with control joints hav ing a depth of at 
least one-fourth the s lab thickness. Control joints s hould be c reated as soon as 
possible a fte r conc re te placement. If contro l j o ints a rc saw c ut they should be 
sawed as soon as the conc rete is hard e nough no t to be to rn o r damaged by the 
blade but before rando m c racks can form in the conc rete slab. Slabs should be 
s tre ng thened at offsets, pe ne trations, and d isconti nuities. or iso lat ion joints shall 
be provided at these po ints. S trengthe ning shou ld be done by do ubli ng the slab 
thickness. adding re inforc ing steel. o r o ther methods agreed to by the inspector. 
Jo ints should be spaced in accordance wi th the fo llowing: 

(Plain Concrete) 
Plain conc rete slabs in conditioned space shall have joints as shown in Table No. K-1. 

Plain concrete labs in unconditioned space shall ha\'e joints at IO ft. centers in each 
direction. 

(Concrete Slabs Reinforced with Welded Wire Fabric or 
Reinforcing Steel.) 

Minimum slab thickness shall be 4 inches: reinforcing and joints shall be as shown 
in Table No. K-1. Joints in unconditioned spaces, such as garages and patios. shall be 
spaced at 2/3 's of the spacing shown in Table No. K-1. The welded wire fabric or 
equivalent material sha ll be placed at mid depth of the slab o r 2 inches from the top 
surface for slabs more than 4 inches in thickness. Reinforcing shall be cut at each 
control j oint. 

(Concrete Slabs Using Shrinkage Compensating Concrete or 
Admixtures.) 

Joint spac ing sha ll be based on des ign using eng ineering princ iples. Load tickets 
shall identify the products and the amount used. Copies of the design with specific 
requirements concerning placement and materials as well as the professional\ seal 
shall be submitted to the inspecto r and posted with the building permit at the job si te 
(for noor inspections). 

(Concrete Slabs Using Steel or Synthetic Fibers.) 
Joint spacing shall be as shown in Table No. K-1 for plain conc rete unless welded 
wire fabric is used in addition to the fi be rs. If welded wire mesh is used joint 
spac ing may be as shown in Ta ble No. K-1 fo r the appropriate size wi re mesh and 
slab thickness. 
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Table No. K-1 

CONTROL JOINT SPACING FOR SLABS1 ON GRADE 
IN CONDITIONED SPACES 

MAXIMUM DIMENSION ◊I< SLAB OR WWI• WWI• 
DISTANCE BETWEEN CONTROL WIRE SPACING WIRE SIZE 

JOINTS (Feet) (I CHES) DESIGNATION 

SLAB THICKNESS (Inches) 
3.5 4.0 4.5 5.0 5.5 6.0 
10 15 15 15 15 15 Plain Concrete 

NA2 26 23 21 19 17 6 X6 Wl.4 X Wl.4 

NA2 37 33 29 27 2-1 6X6 W2.0 X W2.0 

NA2 53 47 43 39 35 6X6 W2.9 X W2.9 

I. Joint spacing using WWF (Welded Wire Fabric) is based on a yield strength o r 
65.000 psi. These may be adjusted by mult iplying by the ratio of provided yield 
strength to 65.000 psi . 
2. NA under 3.5 inch thick slab indicates that reinforcing steel should not be used in 
this slab thickness. 
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APPENDIX L 

Table No. L-1 
Girder Connection to Piers 

velocitv (mph) Girder Soan 
4'-0" 6'-0" 8'-0" 

LOO L1 L2 L2 

110 L2 L2 DESIGN 

This table is valid for Southern Pine and Spruce Pine Fir but not 
less dense woods. 
Connections Ll and L2 are possible anchors connecting wood 
beams to pier and curtain wall construction. These connections are 
shown in Figures L-1 and L-2, respectively .. 
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Appendix N 
FOAM PLASTIC DIAGRAMS 

SHEATHING AS 
REQUIRED 

EFIS 

CONTROL JOINT 

FRAME WALL 

FLOOR JOIST INSULATION 

~ - 411.:~~.:===,;~-SILL PLATE (PRESSURE 

DAMPROOFING OR 
WATERPROOFING 
AS REQUIRED ------1► 

1996 Revisions 

FIGURE N-1 

TREATED OR NATURALLY 
DURABLE) 

ANCHOR BOLT (AS 
REQUIRED) 

FOUNDATION WALL 

424.19 
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SIDING 

z 
~ 

INSPECTION 
~ 

GAP 

z 
~ 

GRADE 
<D 

'w'''w'1 i~ = == = ~ 
T ITT TT ~ 

BASEMENT 
INSULATION AS 
REQUIRED 

FRAME WALL 

~ 

FLOOR JOIST 
INSULATION PER 
CHAPTER 25. 

SILL PLATE (PRESSURE 
TREATED OR NATURALLY 
DURABLE) 

WATERPROOF SEAL EFIS 
SURFACE COATING MIN. 6" 
ABOVE GRADE AND ALL 
BELOW GRADE 

ANCHOR BOLT (AS 
REQUIRED) 

BACKWRAP EFIS PER 
MANUFACTURER'S 
SPECIFICATIONS 

BASEMENT WALL 

DAMPROOFING OR 
WATERPROOFING AS 
REQUIRED 

FIGURE N-2 
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EXTERIOR SHEATHING 

Appendix N 

FRAME WALL 

SILL PLATE (PRESSURE 
TREATED OR NATURALLY 
DURABLE) 
CONCRETE SLAB ON GRADE 

<I II 
II 
1 ~ANCHOR BOLT AS REQUIRED 

4i <I 

<I 

FOUNDATION INSULATION 
24" VERTICAL DEPTH OR A COMBINATION OF VERTICAL 
AND HORIZONTAL DIMENSION EQUAL TO 24". 

CHEMICAL PRETREATMENT OF SOIL IS REQUIRED 
PRIOR TO PLACING CONCRETE SLAB. 

FIGURE N-3 
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FRAME WALL 

--- 1" AIR SPACE ABOVE FLASHING 

FOAM PLASTIC 
INSULATION AS 

REQUIREo--f'-<--~~ 

<1 

SILL PLATE (PRESSURE TREATED 
OR NATURALLY DURABLE 

ANCHOR BOLT (AS 
REQUIRED) 

FOUNDATION WALL 
NOTE: CHEMICAL PRE
TREATMENT OF SOIL 
IS REQUIRED PRIOR 
TO PLACING CON
CRETE SLAB. 

<1 

FIGURE N-4 
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A 

ABSORPTION COOLING 
EQUIPMENT, M-1101.5 

ACCESS 
To appliances, M-1004 
To connections, P-2304 
To equipment. M-1101 
To floor furnace, M-1404.4 
To plumbing fixtures, P-2305 
To septic tanks, P-2506 

ACCESSIBLE, definition, P-2016 
Readily accessible, definition, 

P-2016 

ACCESSORY STRUCTURE 
definition, R-118 

ADDITIONAL LOAD (see LOAD) 

ADMINISTRATIVE (Part I), Chapter 1 
Authority, R-104 
Authority to render gas service, 

M-1702 
Definitions, R-118 
Entry, R-1 05 
Inspection, R-111 
Inspection card, R-113 
Permit, R-109 
Purpose, R-102 
Right of Appeal, R-107 
Violations and penalties, R-106 

AIR 
Circulating (general), M-1103 
Combustion, Chapter 15 
Combustion (attic), M-1503.3 
Combustion (under-floor), 

M-1503.4 
Ducts, M-1102 
Indoor, M-1502 
Outdoor, M-1503 
Return, M-1103.1 
Supply, M-1103.2 

ALLOWABLE SPANS 
Of floor joists. R-602.2 
Of rafters and ceiling joists, 

R-702.3 

Index 

ALTERNATE MATERIALS 
(see MATERIALS), R-108 

APPEAL 
Right of, R-107 

APPLIANCE 
Access to, M-1004 
Attic furnace, M-1101.1.4 
Clearance for, M-1005 
Comfort-heating, Chapter 11 
Connectors, M-1706.6 
Equipment (general), Chapter 11 
Floor furnace, M-1401 
Flue area, R-901.10 
Fuel-burning, M-1007 
Installation, M-1106 
Labeling, M-1002 
Miscellaneous, Chapter 19 
Multiple systems, M-1604.3.2 
Open-top broiler units, M-1902 
Ranges, M-1901 
Room heaters, M-1403 
Vented (decorative), M-1906 
Venting of, Chapter 16 
Wall furnace, M-1402 
Warm-air furnace, M-1101.2 
Water heaters, P-2408, M-1905 

APPLICATION 
Of base sheet, R-802 
Plywood, R-503.10 

APPROVED, definition, R-118, 
P-2016 

AREA 
Disposal, P-2507 
Flue, R-901.10 

ASBESTOS-CEMENT SHINGLES, 
R-805 

ASPHALT ORGANIC FELT 
(asphalt shingles), R-803 

ATTIC 
Combustion air, M-1503.3 
Furnaces, M-1101. 1 
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B 
Existing definition 

R-118 

BB or BW VENT TERMINATION, 
M-1604.2 

BACKFILL, P-2204 

BACKFLOW, DRAINAGE, 
definition, P-2016 
BACKWATER VALVES (see 

VALVES) 

BALCONY, definition, R-118 

BASE SHEET APPLICATION, 
R-802 

BASEMENT WALLS (see WALLS) 

BATH AND SHOWER 
COMPARTMENTS, R-207, 

R-502.6, Chapter 23 

BEAM SUPPORTS, R-404.13 

BEARING 
Of joists, R-602.3 

BIDETS, P-2326 

BOILER, definition, M-1010 

BONDING, R-405.2, R-406.2 

BOILER 
Open top units, M-1902 

BUILDING, definition, R-118 
Drain, definition, P-2016 
Existing, definition, R-115 
Sewer, definition, P-2016 

BUILDING OFFICIAL, definition, 
R-118 
Inspection and tests, M-1009, 

M-1711 

426 

BUILDING PLANNING (Part II) 
Attached garages, R-209 
Ceiling height, R-205 
Design criteria, R-201 
Doors, R-211 
Exits, R-21 o 
Glazing, R-208 
Landing, R-212 
Location on lot, R-202 
Planning, Chapter 2 
Room sizes, R-204 
Sanitation, R-206 
Stairways, R-213 
Sewers (size), P-2015, P-2502 

BUil T-UP ROOFING (see 
ROOFING) 

C 

CAPACITY 
Septic tank, P-2505 

CARPORT, R-209 

CAVITY WALL MASONRY 
= (see MASONRY), 
R-407 

CEILING 
Finishes, R-706 
Height, R-118, R-205 

CENTRAL FURNACES (see 
FURNACES) 

CHASES, R-404.5 

CHIMNEYS 
And fireplaces, Chapter 9 
Clearance, R-901.13 
Crickets, R-901.15 
Design (masonry), R-901 
Factory-built, R-902, R-904 
Firestopping, R-903.8 
Flue lining, R-901.7, R-901.8 
Load, R-901.4 
Masonry and Factory Built, 
M-1605 
Multiple flue, R-901.9 



Support, R-901.1 
Termination, R-901.5 
Wall thickness, R-901.6 

CIRCULATING AIR (see AIR) 
Requirements, M-1103 

CLAY 
Shingles, R-807 

CLEANOUT 
Drainage, P-2206.2 
Opening, R-901.12, P-2107 
Waived, P-2309 

CLEARANCE 
Above cooking top, M-1901 
For appliances, M-1005 
For chimneys, R-901 .13 
Length-pitch (gravity-type vents), 

M-1603.4.3 

CLOTHES DRYERS, M-1904 

CLOTHES WASHERS, P-2323 

CNG RESIDENTIAL FUELING 
FACILITIES, M-1911 

COMBINATION FIXTURES (see 
FIXTURES), P-2308 
COMBINED UNITS (see UNITS), 

R-404.3 

COMBUSTIBLE 
Materials, R-903.9 

COMBUSTION AIR 
Air, Chapter 15 
Attic, M-1503.3 
Indoor, M-1502 
Indoor/Outdoor, M-1504 
Outdoor, M-1503 
Supply, M-1502, M-1503, M-1504 
Under-floor, M-1503.4 

COMFORT COOLING 
Absorption cooling equipment 
M-1101.5 
Access, M-1101 

Index 

Circulating air-supply source, 
M-1103 

Comfort cooling, Chapter 11 
Evaporative Cooling equipment, 

M-1101.6 
Installation, M-1101 
Refrigerant, piping insulation, 

M-1101.4.4, M-1101.5.3 
Refrigerant cooling equipment, 

M-1101.4 
Screen, M-1103 

COMFORT HEATING, Chapter 11 

COMMON VENT, definition, 
P-2016 

COMPOSITION 
Shingle (asphalt), R-803 

CONCRETE 
Ducts, M-1102 
Floors (on ground), R-603 
Shingles, R-807 
Weathering, R-302.2, Appendix A 

CONNECTION 
Access to, P-2304 
And grades, P-2206, P-2207 .2 
Flanged, P-2011 
For appliances, M-1706.6 
For fuel-burning appliances, 

M-1706 
For fuel-oil piping, M-1802 
For joints, P-2006, P-2203 
Ground, flared or ferrule, P-2009 
To water supply, P-2402 

CONNECTOR 
Vent, definition, M-1010 

CONSTRUCTION (Part Ill) 
Basement walls, R-304 
Cavity wall masonry, R-407 
Footings, R-303 
Foundations, Chapter 3 
Masonry, Secs. R-404 to R-410 
Material, R-302 
Metal, R-705 
Of septic tanks, P-2506 
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Prefabricated, R-112 
Reinforced grouted masonry, 

R-409 
Reinforced hollow-unit masonry, 

R-410 
Roof-ceiling, Chapter 7 
Steel, R-403 
Wall, R- 304, Chapter 4 
Wood, R-402, R-702 

CONTINUOUS WASTE, definition, 
P-2016 

CONTROL 
Devices, M-1007 
Limit, definition, M-101 O 
Primary safety, definition, M-1010 

CONTROLS 
For forced-air furnaces, M-1007.3 
For oil-burning appliances, 

M-1007.2 
For water supply and distribution, 

P-2405 

COOLING (see comfort cooling) 

COPPER 
Tubing, P-2104 
Weights, lead P-2106 

COURT, definition, R-118 

COVERING 
Exterior, R-503 
Interior, R-502 
Roof, Chapter 8 
Wall, Chapter 5 

CRITERIA 
Design, R-201 

CROSS CONNECTION, definition, 
P-2016 

D 

DAMPER, definition, M-1010 

428 

DECAY 
Probability map, Appendix A 
Protection against, R-308 

DECK, 
definition, 

R-118 

DECORATIVE APPLIANCES 
Vented, M-1906 

DEFINITIONS 
Administrative, R-118 

R-118 

Mechanical, M-101 O 
Plumbing, P-2016 

DESIGN 
Criteria, R-201 
Septic tank, P-2506 

DISHWASHING MACHINES, 
P-2322 

DIRECTIONAL 
Fittings, P-2312 

DISPOSAL 
Area, P-2507 
Fields, P-2510 
Systems, Chapter 25 

DOORS 
Exit, R-211 
Sliding glass, R-412 

DRAFT HOODS, 
Definition, M-1010 

DRAIN 
Lines, P-2508 
Receptors, P-231 O 
Floor, P-2324 

DRAINAGE, R-305, Chapter 22 
Cleanouts, P-2206.2 
Inspection, P-2014 
Roofs, R-701.3 



Index 

DRYERS FAMILY, 
Domestic clothes, M-1904 definition, 

R-115 
DUCTS, M-1102 

Installation, M-1102.2 FAUCETS AND DIVERTERS, 

~ 
Material, M-1102.1 P-2327 
System, definition, M-101 O 

FERRULE, P-2009 
DWELLING, definition, R-118 

FINISHES 
DWELLING UNIT, definition, R-118 Flame spread and smoke density, 

R-217 
E For ceilings, R-706 

ELECTRICAL RESISTANCE FIREPLACES, Chapter 9 
HEATERS, Chapter 12 Clearance, R-903. 7 

Baseboard convectors, M-1201 Corbeling, R-901.2 
Duct heaters, M-1203 Factory-built, R-904, R-905 
Radiant heating, M-1202 Firestopping, R-903.8 

Flue area, R-901.1 O 
ELECTRICAL Walls, R-903.2 

Appliance (labeling), M-1002.3 
Inspection, R-111 FIRESTOPPING 

~ 
Barrier between stories, R-402. 7 

ENTRY, R-105 Chimney, R-901.14 
Directional, P-2312 

EQUIPMENT Fireplace, R-903. 8 
General, Chapter 11 

FITTINGS 
EXCAVATIONS, P-2004 Prohibited, M-1916, P-2202.4 

Limited, P-2503 
FINISHES 

EXITS, R-210 Interior, R-502 

EXTERIOR FIXTURES 
Covering, R-503 Clearances, R-207.2, P-2305 
Lath, R-503 Combustion, P-2308 
Plaster, R-503 Plumbing, P-2301 
Wall protection, R-503 Trap seals, P-2206.6 

F FIXTURE UNIT 
Drainage, definition, P-2016 

~ FACTORY-BUILT Water supply, definition, P-2016 
Chimneys, M-1605 
Fireplace stoves, R-905 FLANGE 
Fireplaces, R-904 Connections, P-2011 

FLASHINGS, R-503.9 
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FLOOR FURNACE 
Access, M-1401.4 Supply systems, Chapter 18 
Clearance, M-1401.2 FUEL-BURNING APPLIANCES 
Definition, M-101 O {see APPLIANCE), Chapter 10 
General, M-1401.1 Identification, M-1002 
Installation, M-1401.5 
Location, M-1401.3 FURNACES ~ 

Attic, M-1101.1.4 
FLOORS Clearance of warm-air furnaces, 

Concrete, R-603 M-1101.2.2 
Metal, R-605 Exterior, M-1101.1.6 
Treated-wood, R-604 Floor {see FLOOR FURNACE) 
Wood, R-602 Room (see ROOM FURNACE) 

Wall (see WALL FURNACE) 
FLUE Warm-air, M-1101.2 

Area, R-901 .10 
Lining, R-901.7, R-901.8 G 
Multiple, R-901.9 

GARAGES 
FOOD-WASTE GRINDERS, Attached, R-209 

P-2321 
GAS 

FOOTINGS, R-303 Appliance {labeling), M-1002.2 
Lights, M-1907 

FOUNDATIONS Piping materials, M-1704 
Cripple walls, R-402.9 Required supply, M-1708 
Inspection, R-111.1.1 
Walls, R-304 GLAZING, R-208 

FRAME GRADE 
Inspection, R-111.1.3 And connections, P-2206, 

P-2207.2 
FUEL-GAS Of lumber, R-602.1, R-702.1 

Gas pipe sizing, M-1708 Piping, definition, P-2016 
Gas piping installations, M-1707 
Liquid petroleum, M-1710 GRAVITY VENT TERMINATION 
Meters, M-1703 {see TERMINATION), M-1604 
Piping joints and connections 

M-1706 GROUND 
Piping materials, M-1704 Connection, P-2009 
Supply systems, Chapter 17 Floors, R-603, R-604 
Testing, M-1711 
Type, M-1103 GROUTED MASONRY ~ 
Valves, M-1705 (see MASONRY), R-408 

Reinforced, R-409 
FUEL-OIL 

Oil tanks, M-1801 GUARDRAILS 
Piping, fittings, and connections And handrails, R-214 

M-1802 Definition, R-115 
Pumps and valves, M-1804 
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Baseboard convectors, 
M-1305 

GYPSUM Boilers, M-1301 
Wallboard, R-502.5 Chapter 13 

Expansion tanks, M-1303 

~ 
H Floor heating systems, M-1306 

Operating and safety controls, 
HABIT ABLE ROOM, definition, M-1302 

R-115 Piping systems installation, 
M-1304 

Water heaters, M-1307 
HANDRAILS 

And guardrails, R-214 
Definition, R-115 

INDIVIDUAL 
HEADERS, R-402.6 Sewage disposal systems, 

Chapter 25 
HEARTH Water supply and sewage 

Extension, R-903.5, R-903.6 disposal, P-2002 
INLET 

HEATERS Fittings, P-2202.4 
Sauna, M-1909 To masonry chimneys, R-901.11 
Vented Room, M-1403 

~ 
Water, P-2408, M-1905 INSPECTION 
Pool, M-1908 Card, R-113 

Fuel-supply system, M-1009 
HEATING (see COMFORT Of plumbing or drainage system, 

HEATING) P-2014 
On site, R-111 

HEIGHT 
Ceiling, R-205 INSTALLATION 

Existing, R-114 
HIGH-LIFT GROUT, R-408.5 Of appliances, M-1006 

Of comfort cooling, M-1101 
HOLLOW-UNIT MASONRY Of dampers, M-1602.2 

(see MASONRY), R-405 Of ducts, M-1102 
Reinforced R-41 O Of floor furnaces, M-1401 

Of flue liners, R-901.8 
HORIZONTAL Of plumbing fixtures, P-2305 

Pipe definition, P-2016 Of wall furnaces, M-1402 
Of warm-air furnaces, M-1101.2 

HOT WATER, definition, R-118 
~ Fittings installation, P-2327 INTERIOR 

Lath, R-502 
HYBRID PRESSURE PIPING Other finishes, R-502 
SYSTEMS Plaster, R-502.4 

M-1709 Wall covering (general), R-501 

HYDRONIC HEATING SYSTEMS, 
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J 

JOINTS 
And connections, P-2006, 

P-2202.4, P-2203 
Slip, P-2008, P-2203.3. 7 

JOIST 
Bearing, R-602.3 

K 

KITCHEN, definition, R-118 

L 

L VENT TERMINATION, 
M-1604.2.4 

LABELING 
Appliances, M-1002 

LANDING, R-212 
LATH 

Exterior, R-503.2 
Inspection, R-111 
Interior, R-502 

LAUNDRY TUBS, P-2320 

LAVATORIES 
Clearances, R-207 .2 
Faucets, P-2316.1 
Waste outlets, P-2316.1 

LEAD 
Weights, P-2106 

LIGHT AND VENTILATION, R-203 

LIMITATION 
Return air, M-1103.1 

LINING 
Flue, R-901.7, R-901.8 
For receptors, P-2314 
For seepage pits, P-2509 
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LINTEL, R-404.8, R-903.4 
LIQUID 

Fuel supply, Chapter 17 

LISTED AND LISTING, definition, 
R-118 

LOAD 
Additional, R-901.4 
Glass design, R-208.5 
Partitions, R-201.5 
Snow load map, Appendix A 
Wind probability map, Appendix A 

LOADS, LIVE AND DEAD, 
definition, R-115 

LOCATION 
Of private disposal systems, 

P-2504 
Of vents, M-1604 
Of wall furnaces, M-1402 
On lot, R-202 

LOW-LIFT GROUT, R-408.4 

LUMBER 
Dimension, R-402 
Grade, R-602.1 , R-702 

M 

MANUFACTURED HOME, 
definition, R-118 
Provisions, Appendix C 

MASONRY 
Anchorage, R-404.9 
Attachment, R-503.4.2 
Cavity-wall, R-407 
Chases, R-404.5 
General, R-404 
Grouted, R-408 
Hollow-unit, R-405 
Inspection, R-111 
Reinforced grouted, R-409 
Reinforced hollow-unit, R-41 O 
Solid, R-406, R-115 



Veneer, R-503.4 

MATERIALS 
Alternate, R-108 
Combustible, R-903.9 
Drain waste and vent, P-2102 
For distribution lines, P-2508 
For ducts, M-1601 
For fixture accessories, P-2109 
For flue liners, R-901 . 7 
For foundations, footings and 

basement walls, R-302 
For fuel-supply systems, M-1704 
For hearth extension, R-903.4 
For shower receptors, P-2314 
For siding, R-503 
For water piping, P-2104 

MEMBRANE 
Weather-resistant, R-503.7 

MECHANICAL (Part IV) 
Inspection, R-111.1.2 
Materials and definitions, 
Chapter 10 

METAL 
Ducts, M-1601 
In roof-ceiling construction, R-705 
Roof covering, R-806 
Ties, R-406.2 

MULTIPLE 
Appliance venting systems, 

M-1604.3.2 
Flues, R-901.9 

METER VALVE, M-1903 

MORTAR 
Joints, P-2007 

METHODS 

N 

Water piping sizing, P-2403.3, 
P-2406 

NONCOMBUSTIBLE, definition, 

Index 

M-1010 

NOTCHING 
For plumbing piping, P-2003.2 
Joists, R-602.5 
Studs, R-402.5 
Top plates, R-402.5.1 

0 

OCCUPIED SPACE, definition, 
R-118 

OIL 
Piping and connections, M-1802 
Supply pumps and valves, 

M-1904 

OPEN-TOP GAS BROILER UNITS, 
OPENING, M-1902 
Requirements, M-1503.5 
Waterproofing of, P-2012 

ORGANIC FELT 
Asphalt (composition shingles), 

R-803 
OUTDOOR GAS COOKING 

APPLIANCES, M-1903 

p 

PARTICLEBOARD 
Walls, R-414 

PERMITS, R-109 

PIERS, R-404.4 

PIPE 
Materials, P-2104 
Protection, P-2204 
Standards, P-2105 

PIPING 
Connections and materials, 

M-1706 
Protection, M-1707.1.2, P-2003 
Size determination, M-1708 
Sizing methods, P-2403.3, 

P-2406 
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Support, P-2005 PRIVATE 
System (size), M-1708 Disposal system, Chapter 25 
Water, P-2104 

PITS PROHIBITED 
Combined see page pits and Location of warm-air furnace, 
disposal fields, P-251 O M-1101.2 
See page, P-2509 Uses, P-2311 ~ 

PLANNING PROTECTION 
Building, Chapter 2 Against decay and termites, 

R-308 
PLANS, Of ferrous gas piping, M-1707 .1.2 

R-110 
PUMPS 

Oil supply, M-1804 
PLASTER 

Exterior, R-503.3 PURPOSE, R-102 
Interior, R-502.4 

R 
PLENUM, 

definition, M-101 O RAFTERS 
Grade of lumber, R-702 

PLUMBING (Part V).Drainage and 
venting systems, RANGES AND OVENS 

Chapter22 Vertical clearance above cooking 
Fixtures, P-2108 top, M-1901.1 
Fixtures, traps and receptors, 

Chapter23 READILY ACCESSIBLE, definition, 
Inspection, R-111.1.2 P-2016 
Materials, Chapter 21 
Requirements and definitions, RECEPTORS 

Chapter 20 Drains, P-2314 
System definition, P-2016 Linings, P-2314.2 

Plumbing fixtures and traps, 
PLYWOOD Chapter 23 

Application, R-503.9 Shower receptor materials, 
Materials, walls, R-413 P-2314 

POTABLE WATER, definition, REINFORCED 
P-2016 Grouted masonry, R-409 

Hollow-unit masonry, R-41 O 
PREFABRICATED 

CONSTRUCTION (see RELIEF 
CONSTRUCTION), R-112 Of pressure, P-2405.5 

PRESSURE REQUIRED 
Maximum, P-2403.2 Gas Supply, M-1708 
Minimum, P-2403.2 Types of venting systems, 
Relief, P-2405.5 Chapter 16 
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Venting, P-2207 Capacity, P-2505 
Definition, P-2016 

REQUIREMENTS Design and construction, P-2506 
Circulating air, M-1103 
Connections for fuel-burning SEWAGE 

~ 
appliances, Chapter 17 Disposal, P-2002, Chapter 25 

RESISTANT SIDING MATERIAL SEWER 
(see MATERIALS) Building, P-2015, P-2502 

RETURN-AIR LIMITATION, SHAKES 
M-1103 Wood, R-810 

RIGHT OF APPEAL, R-107 SHINGLE 
Asbestos-cement, R-805 

ROOF Composition, R-803 
Coverings, Chapter 8 Metal, R-806 
Drainage, R-701.3 Slate, R-804 

Tile, clay or concrete, R-807 
ROOF-CEILING CONSTRUCTION Wood, R-809 

(see CONSTRUCTION), 
Chapter7 SHOWER 

Compartment, R-207, R-502.6 

~ 
ROOFING Receptor materials, P-2314 

Built-up, R-808 Stall dimensions, P-2313 
Walls, P-2315 

ROOM 
Sizes, R-204 SHUTOFF VALVE (see VALVES) 
Vented heaters, M-1403 

SIDING 
ROOM FURNACE Resistant, R-503.6 

Clearance, M-1403.2 
General, M-1403.1 SINKS, P-2319 
Installation, M-1403.4 
Location, M-1403.3 SITE 

Preparation, R-603.2 
s 

SIZE 
SANITATION, R-206 Aggregate, P-2508.1 

Of drainage and vent piping, 
SCREEN, M-1103.1.3 Chapter 22, P-2502 

Of rooms, R-204 
~ SEE PAGE Of trap, P-2307 

Disposal fields, P-251 O 
Pits, P-2507, P-2509 SIZING METHODS 

Water piping, P-2403.3, P-2406 
SEISMIC RISK MAP, Appendix A 

SKYLIGHTS, R-208.6 
SEPTIC TANK 

SMOKE DETECTOR, R-215 

435 



One and Two Family Dwelling Code 

SOLAR ENERGY SYSTEMS, 
M-1910 

SOLID MASONRY (see 
MASONRY) 

Under floors, R-309 

SPANS 
Allowable, R-602.2, R-702.3 

STACK BOND, R-404.6 

STAIRWAYS, R-213 

STANDARDS, Chapter 26 

STEEL 
Fireplace units, R-903.3 
In floors, R-604 
In roof-ceiling construction, R-705 
In wall construction, R-403 

STORY, definition, R-118 

STOVES 
Factory-built fireplace, R-905 

STRAINERS, P-2302 

STRUCTURAL 
And piping protection, P-2003 

STUDS 
Grade, R-402.2 

SUPPLY 
Air-volume required, Chapter 15 
And distribution of water, 

Chapter24 
Circulating air, M-1103 
Fuel systems, Chapter 17 
Oil supply pumps and valves, 

M-1804 
Required gas, M-1708 

SUPPORT 
Of joists, R-602.4 
Of masonry chimneys, R-901.1 
Of pipe, P-2407 
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SYSTEMS 

T 

Of disposal, P-2503 
Plumbing, drainage, waste and 

venting, Chapter 22 
Type of venting required, 
Chapter 16 

TANK 
For oil-burning appliances, 

M-1801 
Septic, P-2016, P-2505, P-2506 

TAIL PIECES, P-2303 

TERMINATION 
Of B or BW vents, M-1604.2.3 
Of chimneys, M-1603 
Of gravity vents, M-1604.2.2 
Of L vents, M-1604.2.4 
Of vent pipes, P-2207 .5 
Of vents (general), M-1604 

TERMITES 
Infestation probability map, 

Appendix A 
Protection against, R-308 

TEST 
For leaks of supply piping, 

M-1711 
Of building sewers, P-2015, 

P-2208 
Of plumbing and drainage 

systems, P-2014, P-2208 

THICKNESS 
Of chimney walls, R-901.6 

TIES 
Veneer, R-503.4.2 

TILE 
Shingles, R-807 

TOWNHOUSE, definition, R-115 
Scope, R-103 
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Definition, M-1010 
TRAP, P-2016, P-2110, P-2206.6, L Vent, M-1604.2.4 

Chapter 23 Materials and drain waste, 
Arm, definition, P-2016 P-2102 

Size, M-1603 

~ 
TRUSSES System, definition, P-2016 

Wood, R-602.9, R-702.9 Termination, M-1604.2, P-2207.5 

TUBING VENTED 
Use of copper, P-2104 Decorative appliances, M-1906 

Floor furnaces, Chapter 14 
TYPE Room heaters, Chapter 14 

Of fuel, M-1003 Wall furnaces, Chapter 14 
Of venting systems required, 

M-1601 VENTILATION 
Circulating air supply, M-1103 
Light, R-203 

u 
VENTING 

UNDER FLOOR Chimney and vent connectors, 
Access to furnaces, M-1101 M-1603 
Combustion air, Chapter 15 Components, M-1602 
Furnaces, M-1101.2 General, M-1601 

~ 
Plenums, M-1102.3 Of appliances, Chapter 16 
Space, R-309 Multiple-appliance system, 

M-1604.3.2 
UNIONS, P-2010 Required, P-2207 

Systems, Chapter 16, Chapter 22 
UNITS Vertical wet, P-2207.7, P-2207.8 

Combined, R-404.3 
VERTICAL 

UNVENTED ROOM HEATERS Assemblies, R-502.2 
(see HEATERS) Clearances above cooking top, 

M-1901; M-1902 

V Pipe, definition, P-2016 
Wet venting, P-2207.7, P-2207.8 

VALVES 
And oil-supply pumps, M-1804 VIOLATIONS 

Backwater, P-2016, P-2111 And Penalties, R-106 

Fullway, P-2405 
w Meter, M-1703 

~ 
Pressure-relief, P-2405.5 
Shutoff, M-1705, M-1804 WALL 

Bracing, R-402.1 O 
VENEER Of shower, P-2315 

Masonry, R-503.4 
WALL FURNACE (see 

VENT APPLIANCE) 
B or BW Vent, M-1604.2.3 Combustion air, Chapter 15 
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General, M-1402.1 
Installation, M-1402.3 
Location, M-1402.2 

WALLBOARD 
Gypsum, R-502.5 

WALLS 
Basement, R-304 
Construction, Chapter 4, R-402.3 
Covering, Chapter 5 
Deflection, R-201.6 
Exterior protection, R-503.5 
Fireplace, R-903.2 
Thickness masonry chimneys, 

R-901.6 

WARM-AIR FURNACES, M-1101.2 
Access to, M-1101.1.1 
Clearance of, M-1101.2.2 

WASTE 
Continuous, definition, P-2016 
Drainage and vent materials, 

P-2102 

WATER 
Distribution system, definition, 

P-2016 
Heaters, P-2016, P-2408, M-1905 
Individual supply and sewage 

disposal, P-2002 
Piping, P-2104 
Piping sizing methods, P-2403.3, 

P-2406 
Service, P-2403 
Supply and distribution, P-2002, 

P-2406 
Supply system, definition, P-2016 

WATER CLOSET, R-207, P-2305, 
P-2317 

WATERPROOFING 
And dampproofing, R-306 
Of openings, P-2012 

WEIGHTS 
Lead and copper, P-2106 
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WHIRLPOOL BATHTUBS, P-2325 

WINDOW, definition, R-115 
Infiltration, R-411 

WOOD 
Floors, R-602 
Foundation walls, R-304.5, 

R-305.2 
Roof-ceiling construction, R-702 
Shakes, R-810 
Shingles, R-809 
Trusses, R-702.9 
Walls, R-402 

WORKING SPACE 
Front or firebox side of furnaces, 

M-1303 

WORKMANSHIP, P-2013 

y 

YARD, definition, R-118 




