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The 2024 NCRC Chapters 1-10, 25-33, 45, 46 and Appendices is based on the 2021 IRC Chapters 1-10, 25-33, 45, 46 and
Appendices which can be viewed at: Digital Codes (iccsafe.org)
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e  Pursuant to §143-138(al)(2) a cost-benefit analysis is required for all proposed amendments to the NC Energy Conserva-
tion Code. The Building Code Council shall also require same for the NC Residential Code, Chapter 11.

REASON: This amendment is proposed to protect the public by updating the code to current standards of prac-
tice.
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ATTACHMENT A

THIS DOCUMENT CONTAINS PROPOSED NORTH
CAROLINA AMENDMENTS TO THE 2021 EDITION OF THE
INTERNTATIONAL RESIDENTIAL CODE (IRC) CHAPTERS
1-10, 25-33, 45, 46 AND APPENDICES FOR THE PURPOSE OF

ESTABLISHING THE 2024 EDITION OF THE NORTH
CAROLINA RESIDENTIAL CODE CHAPTERS 1-10, 25-33, 45,
46 AND APPENDICES.

UNDERLINED TEXT INDICATE NORTH CAROLINA PROPOSED AMENDMENTS TO THE

2021 INTERNATIONAL RESIDENTIAL CODE CHAPTERS 1-10, 25-33, 45, 46 AND
APPENDICES FOR
THE 2024 NORTH CAROLINA RESIDENTIAL CODE CHAPTERS 1-10, 25-33, 45, 46 AND
APPENDICES.

STRUCKTHROUGH TEXT INDICATES IRC TEXT THAT IS PROPOSED TO BE REMOVED FROM THE
2024 NORTH CAROLINA RESIDENTIAL CODE CHAPTERS 1-10, 25-33, 45, 46 AND APPENDICES.

TEXT THAT IS HIGHLIGHTED IN YELLOW INDICATES PROPOSED NORTH CAROLINA AMENDMENTS THAT
ARE NEW OR DIFFERRENT THAN THE 2018 NORTH CAROLINA RESIDENTIAL CODE CHAPTERS 1-10, 25-33, 45,
46 AND APPENDICES.



CHAPTER 1
SCOPE AND ADMINISTRATION

SECTION R101
SCOPE AND GENERAL REQUIREMENTS

R101.1 Title. These provisions shall be known as the North Carolina Residential Code for One- and Two-family Dwellings of
INAME-OF JURISDICTION], and shall be cited as such and will be referred to herein as “this code.” These regulations were adopted
by the North Carolina Building Code Council on June 13, 2024 to be effective January 1, 2025. References to the International
Codes shall mean the North Carolina Codes. The North Carolina Amendments to the International Codes are underlined.

R101.2 Scope. The provisions of this code shall apply to the construction, alteration, movement, enlargement, replacement,
repair, equipment, use and occupancy, location, removal, and demolition of one or more detached one- and two-family dwellings
and fownhouses located on a parcel not more than three stories above grade plane in height with a separate means of egress and
their accessory structures not more than three stories above grade plane in height. Single family dwellings otherwise permitted

by this Code shall include bed and breakfast homes.
Exception: The-folowingshall-be-permitted-to-be
k] i i Section P2004:

1. Live/work units leeated—ntewnhouses—and complying with the requirements of Section 508.5 of the International

Building Code- shall be permitted to be built as one- and two- family dwellings or townhouses. Fire suppression
required by Section 508.5.7 of the International Building Code where constructed under the International Residential

Code for One- and Two-family Dwellings shall conform to Section P2904.

R101.2.1 Accessory buildings. Accessory buildings with any dimension greater than 12 feet (3658 mm) shall meet

the provisions of this code. Accessory buildings are permitted to be constructed without a masonry or concrete
foundation, except in coastal high hazard or ocean hazard areas, provided all of the following conditions are met:

1. The accessory building shall not exceed 400 square feet (37 m2) or one story in height:

2. The building is supported on a wood foundation of minimum 2-inch by 6-inch (51-mm by 152-mm) or 3-inch by 4-

inch (76-mm by 102-mm) mudsill of approved wood in accordance with Section R317;

3. The building is anchored to resist overturning and sliding by installing a minimum of one ground anchor at each
corner of the building. The total resisting force of the anchors shall be equal to 20 psf (958 Pa) times the plan area of

the building.

R101.2.2 Accessory structures. Only the following accessory structures shall meet the provisions of this code.
Decks, see Appendix M,

Gazebos

Retaining walls, see Section R404.4,

Detached masonry chimneys located less than 10 feet (3048 mm) from other buildings or lot lines,
Swimming pools and spas, see Appendix NC-A,

AL



6. Detached carports,
Exception: Portable, lightweight carports not exceeding 400 square feet (37 m2) or 12 feet (3658 mm) mean

roof height.
7. Docks, piers, bulkheads. and waterway structures, see Section R331

8. Ground mounted photovoltaic system. see Section R324.7

R101.3 Purpose. The purpose of this code is to establish minimum requirements to provide a reasonable level of safety, health
and general welfare through affordability, structural strength, means of egress, stability, sanitation, light and ventilation, energy
conservation and safety to life and property from fire and other hazards attributed to the burlt environment. and-to-provide-a

R102.5 Appendices. Provisions in the appendices shall not apply unless specifically referenced in the adepting-erdinanee code
text.

R102.6 Partial invalidity. In the event any part or provision of this code is held to be illegal or void, this shall not have the effect
of making void or illegal any of the other parts or provisions.

R102.7 Existing structures. Thelega

a-ﬁd—t-he—pubhc—For requrrements of ex1st1r1,q structures refer to the North Carolma Admzmstratzve Code and Policies and the

North Carolina Existing Building Code.

R102.7.1 Additions, alterations or repairs. Additions, alterations or repairs to any structure shall conform to the
requirements for a new structure without requiring the existing structure to comply with the requirements of this code, unless
otherwise stated. Additions, alterations, repairs and relocations shall not cause an existing structure to become less compliant
w1th the prov1s10ns of this code than the existing bu11d1ng or structure was prlor to the addition, alteration or repair. An

AP ne-togeth h-its-additions—sh mply-—with-the height lim h e- Where the alteration causes the
use or occupancy to be changed to one not w1th1n the scope of this code the provisions of the International Existing Building
Code shall apply.

SECTION R103
DEPARTMENT OF BUILDING SAFETY

Deleted. See the North Carolina Administrative Code and Policies.

SECTION R104
DUTIES AND POWERS OF
THE BUILDING OFFICIAL

Deleted. See the North Carolina Administrative Code and Policies.







SECTION R105
PERMITS

Deleted. See the North Carolina Administrative Code and Policies.







SECTION R106
CONSTRUCTION DOCUMENTS

Deleted. See the North Carolina Administrative Code and Policies.







SECTION R107
TEMPORARY STRUCTURES AND USES

Deleted. See the North Carolina Administrative Code and Policies.

SECTION R108
FEES

Deleted. See the North Carolina Administrative Code and Policies.

SECTION R109
INSPECTIONS

Deleted. See the North Carolina Administrative Code and Policies.




SECTION R110
CERTIFICATE OF OCCUPANCY

Deleted. See the North Carolina Administrative Code and Policies.




SECTION R111
SERVICE UTILITIES

Deleted. See the North Carolina Administrative Code and Policies.

SECTION R112
BOARD OF APPEALS

Deleted. See the North Carolina Administrative Code and Policies.

SECTION R113
VIOLATIONS

Deleted. See the North Carolina Administrative Code and Policies.




SECTION R114
STOP WORK ORDER

Deleted. See the North Carolina Administrative Code and Policies.




CHAPTER 2
DEFINITIONS

[RP] ACCEPTED ENGINEERING PRACTICE. Practice that conforms to accepted principles, tests or standards of nationally
recognized technical or scientific authorities.

[RP] ACCESS COVER. A removable plate, usually secured by bolts or screws, to permit access to a pipe or pipe fitting for the
purposes of inspection, repair or cleaning.
[RE] ACCESSIBLE. Signifies access that requires the removal of an access panel or similar removable obstruction. For energy

purposes, accessible means admitting close approach as a result of not being guarded by locked doors, elevation or other effective
means (see “accessible, readily”).

ACCESSORY BUILDING. A building that does not contain a sleeping room. the use of which is accessory to that of the

dwelling, that is detached and located on the same lot as the dwelling and is roofed over with more than 50 percent of its
exterior walls enclosed.

[RB] ACCESSORY STRUCTURE. A detached structure that is accessory to and-ineidental-to-that-ofthe-dwellingfs)-and-that
isloecated-on-the-samefot: the dwelling and not defined as an accessory building. Examples of accessory structures are fencing,
decks, gazebos, arbors, retaining walls, barbecue pits, detached chimneys, playground equipment, yard art, docks, piers, etc.
[RP] ADAPTER FITTING. An approved connecting device that suitably and properly joins or adjusts pipes and fittings that
do not otherwise fit together.

[MP] AIR ADMITTANCE VALVE. A one-way valve designed to allow air into the plumbing drainage system where a negative
pressure develops in the piping. This device shall close by gravity and seal the terminal under conditions of zero differential
pressure (no flow conditions) and under positive internal pressure. The purpose of an air admittance valve is to provide a method

of allowing air to enter the plumbing drainage system without the use of a vent extended to open air and to prevent sewer gases
from escaping into a building.

[RG] AIR CONDITIONER, GAS-FIRED. A gas-burning, automatically operated appliance for supplying cooled air,
dehumidified air, or both, or chilled liquid.

[RG] AIR CONDITIONING. The treatment of air so as to control simultaneously the temperature, humidity, cleanness and
distribution of the air to meet the requirements of a conditioned space.

[RG] AIR, EXHAUST. Air being removed from any space or piece of equipment or appliance and conveyed directly to the
atmosphere by means of openings or ducts. Relief air is classified as exhaust air.
[RG] AIR-HANDLING UNIT. A blower or fan used for the purpose of distributing supply air to a room, space or area.

[RB] AIR-IMPERMEABLE INSULATION. An insulation having an air permanence equal to or less than 0.02 L/s-m? at 75
Pa pressure differential as tested #raeeerdanee according to with ASTM E283 or E2178 at the thickness applied.

[RG] AIR, MAKEUP. Any combination of outdoor and transfer air intended to replace exhaust air and exfiltration.

[RM] AIR, OUTDOOR. Ambient air that enters a building through a ventilation system, through intentional openings for natural
ventilation, or by infiltration.

[RM] AIR, TRANSFER. Air moved from one indoor space to another.

[RP] ALTERNATE ON-SITE NON-POTABLE WATER. Non-potable water from other than public utilities, on-site

surface sources and subsurface natural freshwater sources. Examples of such water are gray water, on-site reclaimed water,
collected rainwater, captured condensate and rejected water from reverse osmosis systems.




[RP] ALTERNATIVE ENGINEERED DESIGN. A plumbing system that performs in accordance with the intent of
Chapters 29 through 33 and provides an equivalent level of performance for the protection of public health, safety and welfare.
The system design is not specifically regulated by Chapters 29 through 33.

[RG] ANODELESS RISER. A transition assembly in which plastic piping is installed and terminated above ground outside of
a building.

RG] APPLIANCE, AUTOMATICALLY CONTROLLED. Appliances equipped with an automatic burner ignition and
safety shut-off device and other automatic devices, that accomplish complete turn-on and shut-off of the gas to the main burner
or burners, and graduate the gas supply to the burner or burners, but do not affect complete shut-off of the gas.

[RG] APPLIANCE, FAN-ASSISTED COMBUSTION. An appliance equipped with an integral mechanical means to either
draw or force products of combustion through the combustion chamber or heat exchanger.

[RG] APPLIANCE, UNVENTED. An appliance designed or installed in such a manner that the products of combustion are

not conveyed by a vent or chimney directly to the outside atmosphere.

[RG] APPLIANCE, VENTED. An appliance designed and installed in such a manner that all of the products of combustion
are conveyed directly from the appliance to the outside atmosphere through an approved chimney or vent system.

[RP] AREA DRAIN. A receptacle designed to collect surface or storm water from an open area.

[RP] ASPIRATOR. A fitting or device supplied with water or other fluid under positive pressure that passes through an
integral orifice or constriction, causing a vacuum. Aspirators are also referred to as suction apparatus, and are similar in

operation to an ejector.

[RG] ATMOSPHERIC PRESSURE. The pressure of the weight of air and water vapor on the surface of the earth,
approximately 14.7 pounds per square inch (psia) (101 kPa absolute) at sea level.

ATTIC STORAGE. A floored area, regardless of size, within an attic space that is served by an attic access.
Exception: A floor walkway not less than 24 inches (610 mm) wide or greater than 48 inches (1219 mm) wide that
serves as an access for the service of utilities or equipment, and a level service space not less than 30 inches
(762 mm) deep or greater than 48 inches (1219 mm) deep and not less than 30 inches (762 mm) wide or greater than
48 inches (1219 mm) wide at the front or service side of the appliance, shall not be considered as attic storage.

Such floored area shall be labeled at the attic access opening, “NOT FOR STORAGE.” The lettering shall be a minimum
of 2 inches (51 mm) in height.

[RG] AUTOMATIC IGNITION. Ignition of gas at the burner(s) when the gas controlling device is turned on, including
reignition if the flames on the burner(s) have been extinguished by means other than by the closing of the gas controlling device.

[RP] BACKFLOW CONNECTION. Any arrangement wherebv backflow is possible.

[MP] BACKWATER VALVE. A-device-installed-in aih pe ever ewage: A device or valve installed
in the building drain or sewer pipe where a sewer is sub]ect to backflow, and that prevents drainage or waste from backing up

into a lower level or fixtures and causing a flooding condition.
BALCONY, EXTERIOR. An exterior floor projecting from and supported by a structure without additional independent

supports.
[RG] BAROMETRIC DRAFT REGULATOR. A balanced damper device attached to a chimney, vent connector, breeching

or flue gas manifold to protect combustion appliances by controlling chimney draft. A double-acting barometric draft regulator

is one whose balancing damper is free to move in either direction to protect combustion appliances from both excessive draft
and backdraft.

BASE FLOOD ELEVATION (BFE) The elevation of surface water resulting from a flood that has a 1% chance of equaling
or exceeding that level in any given year.

[RB] BASIC WIND SPEED. Three-second gust speed at 33 feet (10 058 mm) above the ground in Exposure C (see Section
R301.2.1) as given in Figure Table R301.2(4) and R301.2(5).

[RM] BATHROOM. A room containing a bathtub, shower, spa or similar bathing fixture (see also “Toilet room.”).
[RP] BATTERY OF FIXTURES. Any group of two or more similar adjacent fixtures that discharge into a common

horizontal waste or soil branch.




BED AND BREAKFAST HOME. A detached single-family dwelling occupied by the dwelling owner and containing eight or
fewer guest rooms for rent for a period of less than one week.

BEDROOM. Sleeping room.

BOAT SLIP. A berthing place for one or two watercraft where the watercraft can be securely moored to cleats, piling,
or other devices while the boats are in the water. Boat slips are commonly configured as “side-ties” or as single- or double-

loaded “U” shaped berths.
[RG] BOILER, LOW-PRESSURE. A self-contained appliance for supplying steam or hot water.

Hot water heating boiler. A boiler in which no steam is generated, from which hot water is circulated for heating purposes
and then returned to the boiler, and that operates at water pressures not exceeding 160 pounds per square inch gauge (psig)
(1100 kPa gauge) and at water temperatures not exceeding 250°F (121°C) at or near the boiler outlet.

Hot water supply boiler. A boiler, completely filled with water, which furnishes hot water to be used externally to itself, and
that operates at water pressures not exceeding 160 psig (1100 kPa gauge) and at water temperatures not exceeding 250°F
(121°C) at or near the boiler outlet.

Steam heating boiler. A boiler in which steam is generated and that operates at a steam pressure not exceeding 15 psig (100
kPa gauge).

[RG] BONDING JUMPER. A conductor installed to electrically connect metallic gas piping to the grounding electrode system.
[MP] BRANCH INTERVAL A—verti i

bfaﬂeh—eeﬁﬂee&eﬂ— A d1stance along a s011 or waste stack correspondlng= in general, to a story height, but not less than 8 feet
(2438 mm) within which the horizontal branches from one floor or story of a structure are connected to the stack. Measurements

are taken down the stack from the highest horizontal branch connection.

RM] BRAZED JOINT. A gas-tight joint obtained by the joining of metal parts with metallic mixtures or alloys that melt at a

temperature above 1,000°F (538°C). but lower than the melting temperature of the parts to be joined.

[RG] BRAZING. A metal-joining process wherein coalescence is produced by the use of a nonferrous filler metal having a

melting point above 1,000°F (538°C). but lower than that of the base metal being joined. The filler material is distributed between
the closely fitted surfaces of the joint by capillary action.
BREAKAWAY WALL A wall that is not part of the structural support of the building and is intended through its design and

construction to collapse under specific lateral loading forces, without causing damage to the elevated portion of the building or
supporting foundation system. Any walls below the lowest floor in a building in a V Zone should give way under wind and water

loads without causing collapse, displacement, or other damage to the elevated portion of the building or the supporting pilings or
columns.

[RG] BROILER. A general term including salamanders, barbecues and other appliances cooking primarily by radiated heat,

excepting toasters.

[RG] BTU. Abbreviation for British thermal unit, which is the quantity of heat required to raise the temperature of 1 pound (454
g) of water 1°F (0.56°C) (1 Btu = 1055 J).

[RB] BUILDING. Any one- or two-family dwelling or townhouse, or portion thereof, used or intended to be used for human
habitation, for living, sleeping, cooking or eating purposes, or any combination thereof, or any accessory strueture-building. For
the definition applicable in Chapter 11, see Section N1101.6.

[MP] BUILDING DRAIN. The lowest p1p1ng that collects the discharge from all other drainage piping inside the house and
extends A 62 Z : he to 10 feet (3048 mm) beyond the exterior walls of the
building and conveys the dralnage to the buzldmg sewer.

Exception: Drain lines connecting to septic tanks within 25 feet (7620 mm) of the building foundation wall for one- and

two-family dwellings with 4 water closets or less shall be considered to be building drain with a minimum size of 3 inches
(76.2 mm).

[MP] BUILDING SEWER. That part of the drainage system that extends from the end of the building drain and conveys its
discharge to a public sewer, private sewer, individual sewage-disposal system or other point of disposal.

Sanitary. A building sewer that conveys sewage only.

Storm. A building sewer that conveys storm water or other drainage, but not sewage.
[RP] BUILDING SUBDRAIN. That portion of a drainage system that does not drain by gravity into the building sewer.

[RG] BURNER. A device for the final conveyance of the gas, or a mixture of gas and air, to the combustion zone.




Induced-draft. A burner that depends on draft induced by a fan that is an integral part of the appliance and is located
downstream from the burner.

Power. A burner in which gas, air or both are supplied at pressures exceeding, for gas, the line pressure, and for air,
atmospheric pressure, with this added pressure being applied at the burner.

[RG] CHIMNEY. A primary vertical structure containing one or more flues, for the purpose of carrying gaseous products of
combustion and air from a fuel-burning appliance to the outside atmosphere.

Factory-built chimney. A listed and labeled chimney composed of factory-made components, assembled in the
field in accordance with manufacturer’s instructions and the conditions of the listing.

Masonry chimney. A field-constructed chimney composed of solid masonry units, bricks, stones or concrete.
[RP] CISTERN. A small covered tank for storing water for a home or farm. Generally, this tank stores rainwater to be utilized

for purposes other than in the potable water supply. and such tank is placed underground in most cases.

[RG] CLEARANCE. The minimum distance through air measured between the heat-producing surface of the mechanical

appliance, device or equipment and the surface of the combustible material or assembly.

CLOSED CRAWLSPACE. A foundation without wall vents that uses air sealed walls, ground and foundation moisture
control, and mechanical drying potential to control crawl space moisture. Insulation may be located at the floor level or

at the exterior walls.
[RG] CLOTHES DRYER. An appliance used to dry wet laundry by means of heated air.

Type 1. Factory-built package, multiple production. Primarily used in the family living environment. Usually the smallest unit
physically and in function output.

COASTAL HIGH HAZARD AREA. An area of special flood hazard extending from offshore to the inland limit of a
primary frontal dune along an open coast and any other area subject to high velocity wave action from storms or seismic
sources. The coastal high hazard area is identified as either V Zone or Coastal A Zone on Flood Insurance Rate Maps

(FIRMs).

[RG] CODE. These regulations, subsequent amendments thereto, or any emergency rule or regulation that the administrative
authority having jurisdiction has lawfully adopted.

CODE OFFICIAL. The officer or other designated authority charged with the administration and enforcement of this code,

or a duly authorized representative.

[RP] COMBINATION FIXTURE. A fixture combining one sink and laundry tray or a two- or three-compartment sink or

laundry tray in one unit.

[RG] COMBUSTIBLE ASSEMBLY. Wall, floor, ceiling or other assembly constructed of one or more component materials
that are not defined as noncombustible.

[RG] COMBUSTION. In the context of this code, refers to the rapid oxidation of fuel accompanied by the production of heat
or heat and light.

[RG] COMBUSTION AIR. Air necessary for complete combustion of a fuel, including theoretical air and excess air.

[RG] COMBUSTION CHAMBER. The portion of an appliance within which combustion occurs.

[RG] COMBUSTION PRODUCTS. Constituents resulting from the combustion of a fuel with the oxygen of the air, including
the inert gases, but excluding excess air.

[MP] COMMON VENT. A glep v o by ap W 3 perl 3 3 3
the-other: A vent connecting at the junction of two fixture drains or to a fixture branch and serving as a vent for both fixtures.

[RG] CONCEALED LOCATION. A location that cannot be accessed without damaging permanent parts of the building
structure or finish surface. Spaces above, below or behind readily removable panels or doors shall not be considered as concealed.
[RG] CONCEALED PIPING. Piping that is located in a concealed location (see “Concealed location™).

CONDITIONED CRAWL SPACE. A conditioned crawl space is a foundation without wall vents that encloses an
intentionally heated or cooled space. Insulation is located at the exterior walls.

[RG] CONNECTOR, APPLIANCE (Fuel). Rigid metallic pipe and fittings, semirigid metallic tubing and fittings or a listed
and labeled device that connects an appliance to the gas piping system.
[RG] CONNECTOR, CHIMNEY OR VENT. The pipe that connects an appliance to a chimney or vent.

[MP] CONTAMINATION. A high-hazard-erhealth-hazard impairment of the quality of the potable water that creates an actual
hazard to the public health through poisoning or through the spread of disease by sewage, industrial fluids or waste.
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[RG] CONTROL. A manual or automatic device designed to regulate the gas, air, water or electrical supply to. or operation of,
a mechanical system.

[RG] CONVERSION BURNER. A unit consisting of a burner and its controls for installation in an appliance originally
utilizing another fuel.

[RG] COPPER ALLOY. A homogeneous mixture of not less than two metals where not less than 50 percent of the finished
metal is copper.

CORROSION RESISTANCE AREA. Areas within hurricane prone regions defined as that area east of the Intracoastal
Waterway from the NC/SC state line north to Beaufort Inlet and from that point to include the barrier islands to the NC/VA state
line.

[RP] CRITICAL LEVEL (C-L). An elevation (height) reference point that determines the minimum height at which a

backflow preventer or vacuum breaker is installed above the flood level rim of the fixture or receptor served by the device. The
critical level is the elevation level below which there is a potential for backflow to occur. If the critical level marking is not
indicated on the device, the bottom of the device shall constitute the critical level.

[MP] CROSS CONNECTION. Any-eonne between e e A :
system-to-the-other—Any physical connection or arrangement between two otherwrse separate piping svstems one of Wthh

contains potable water and the other either water of unknown or questionable safety or steam, gas or chemical, whereby there
exists the possibility for flow from one system to the other, with the direction of flow depending on the pressure differential

between the two systems (see “Backflow™).

[RG] CUBIC FOOT. The amount of gas that occupies 1 cubic foot (0.02832 m?) when at a temperature of 60°F (16°C), saturated
with water vapor and under a pressure equivalent to that of 30 inches of mercury (101 kPa).

[RG] DAMPER. A manually or automatically controlled device to regulate draft or the rate of flow of air or combustion gases.

DAMPPROOFING. A coating or the application of coatings applied to retard the penetration of water vapor and moisture

through or into walls or into interior spaces.

DEAD END. A branch leading from a soil, waste or vent pipe; a building drain; or a building sewer, and terminating at a
developed length of 2 feet (610 mm) or more by means of a plug, cap or other closed fitting.

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

[RG] DECORATIVE APPLIANCE, VENTED. A vented appliance wherein the primary function lies in the aesthetic effect
of the flames.

[RG] DECORATIVE APPLIANCES FOR INSTALLATION IN VENTED FIREPLACES. A vented appliance designed

for installation within the fire chamber of a vented fireplace, wherein the primary function lies in the aesthetic effect of the flames.

[RG] DEMAND. The maximum amount of gas input required per unit of time, usually expressed in cubic feet per hour, or Btu/h
(1 Btu/h =0.2931 W).

[RG] DESIGN FLOOD ELEVATION. The elevation of the “design flood,” including wave height, relative to the datum
specified on the community’s legally designated flood hazard map. In areas designated as Zone AQ, the design flood elevation

shall be the elevation of the highest existing grade of the building’s perimeter plus the depth number (in feet) specified on the
flood hazard map. In areas designated as Zone AO where a depth number is not specified on the map, the depth number shall be
taken as being equal to 2 feet (610 mm).

[RM] DESIGN WORKING PRESSURE. The maximum allowable working pressure for which a specific part of a system is
designed.

[RP] DISCHARGE PIPE. A pipe that conveys the discharge from plumbing fixtures or appliances.

[RM] DISCRETE PRODUCT. Products that are noncontinuous, individual, distinct pieces such as, but not limited to, electrical,
plumbing and mechanical products and duct straps, duct fittings, duct registers and pipe hangers.

DOCK. A structure extending alongshore or out from the shore into a body of water, usually accommodating multiple
boat slips, to which boats may be moored in order to load or unload people or cargo.

[MP] DRAINAGE FITTING A

eeuphﬂg—preﬂée—fer—reqmred—slepe—m—the—system— he g[pe of ﬁttlng or ﬁttlngs utlllzed in the dralnage system Dralnage ﬁttlng
are similar to cast-iron fittings, except that instead of having a bell and spigot, drainage fittings are recessed and tapped to
eliminate ridges on the inside of the installed pipe.



[RP] DRAINAGE SYSTEM. Piping within a public or private premise that conveys sewage, rainwater or other liquid waste

to a point of disposal. A drainage system does not include the mains of a public sewer system or a private or public sewage
treatment or disposal plant.

Building gravity. A drainage system that drains by gravity into the building sewer.

Sanitary. A drainage system that carries sewage and excludes storm, surface and ground water.

Storm. A drainage system that carries rainwater, surface water, subsurface water and similar liquid waste.

[RG] DRIP. The container placed at a low point in a system of piping to collect condensate and from which the condensate is
removable.

[RG] DUCT FURNACE. A warm-air furnace normally installed in an air distribution duct to supply warm air for heating. This
definition shall apply only to a warm-air heating appliance that depends for air circulation on a blower not furnished as part of

the furnace.

[RM] DUCTLESS MINI-SPLIT SYSTEM. A heating and cooling system that is comprised of one or multiple indoor
evaporator/air-handling units and an outdoor condensing unit that is connected by refrigerant piping and electrical wiring. A
ductless mini-split system is capable of cooling or heating one or more rooms without the use of a traditional ductwork system.
DURHAM FITTING. A special type of drainage fitting for use in the durham systems installations in which the joints are

made with recessed and tapered threaded fittings, as opposed to bell and spigot lead/oakum or solvent/cemented or soldered
joints. The tapping is at an angle (not 90 degrees) to provide for proper slope in otherwise rigid connections.

DURHAM SYSTEM. A term used to describe soil or waste systems where all piping is of threaded pipe, tube or other such
rigid construction using recessed drainage fittings to correspond to the types of piping.

[RB] DWELLING. Any building that contains one or two dwelling units (duplex) on the same parcel of land. used, intended, or
designed to be built, used, rented, leased, let or hired out to be occupied, or that are occupied for living purposes.

[RB] DWELLING UNIT. A single unit providing complete independent living facilities for ere-ormere-persens a single family,
including permanent provisions for living, sleeping, eating, cooking and sanitation. For the definition applicable in Chapter 11,
see Section N1101.6.

EGRESS ROOF ACCESS WINDOW. A skylight or roof window designed and installed to satisfy the emergency escape and
rescue opening requirements in Section R310.2.

[RM] ELECTRIC HEATING APPLIANCE. An appliance that produces heat energy to create a warm environment by the
application of electric power to resistance elements, refrigerant compressors or dissimilar material junctions.

[RM] ENERGY RECOVERY VENTILATION SYSTEM. Systems that employ air-to-air heat exchangers to recover energy

from or reject energy to exhaust air for the purpose of preheating, pre-cooling, humidifying or dehumidifying outdoor ventilation
air prior to supplying such air to a space, either directly or as part of an HVAC system.
[RM] ENVIRONMENTAL AIR. Air that is conveyed to or from occupied areas through ducts that are not part of the heating

or air-conditioning system, such as ventilation for human usage, domestic kitchen range exhaust, bathroom exhaust, domestic
clothes er exhaust and parking garage exhaust.

[RM]EQUIPMENT, EXISTING. Any equipment regulated by this code which was legally installed prior to the effective date
of this code, or for which a permit to install has been issued.

[RG] EXCESS FLOW VALVE (EFV). A valve designed to activate when the fuel gas passing through it exceeds a prescribed
flow rate.

[RM] EXFILTRATION. Uncontrolled outward air leakage from conditioned spaces through unintentional openings in ceilings,

floors and walls to unconditioned spaces or the outdoors caused by pressure differences across these openings resulting from
wind, the stack effect created by temperature differences between indoors and outdoors, and imbalances between supply and
exhaust airflow rates.

[RM] EXHAUST SYSTEM. An assembly of connected ducts, plenums, fittings, registers, grilles and hoods through which air
is conducted from the space or spaces and exhausted to the outdoor atmosphere.

[RG] EXTERIOR MASONRY CHIMNEYS. Masonry chimneys exposed to the outdoors on one or more sides below the roof

line.




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

FARM BUILDING. Any building not used for sleeping purposes that is not accessed by the general public and is used primarily
for a farm purpose. Farm purposes includes structures or buildings for equipment, storage and processing of agricultural products
or commodities such as: crops, fruits, vegetables, ornamental or flowering plants, dairy, timber, livestock, poultry and all other
such forms of agricultural products by the specific farm on which the structure or building is located. Farm purposes do not
include structures or buildings for uses such as education facilities, research facilities, or aircraft hangers.

[RP] FAUCET. A valve end of a water pipe through which water is drawn from or held within the pipe.

[RP] FILL VALVE. A water supply valve, opened or closed by means of a float or similar device, utilized to supply water to a

tank. An antisiphon fill valve contains an antisiphon device in the form of an approved air gap or vacuum breaker that is an
integral part of the fill valve unit and that is positioned on the discharge side of the water supply control valve.

[RB] FIREPLACE. An assembly consisting of a hearth and fire chamber and smoke chamber, beginning at the hearth and
ending at the top of the smoke chamber, of noncombustible material and provided with a chimney, for use with solid fuels.

[MP] FIXTURE BRANCH, DRAINAGE. A drain serving two or more fixtures that discharges into another pertien—ef-the
drainage-syster: drain or to a stack.

[MP] FIXTURE SUPPLY. The water-supply pipe connecting a fixture or fixture fitting to a fixture-braneh—branch water supply
pipe or directly to a main water supply pipe branch.

[RG] FLAME SAFEGUARD. A device that will automatically shut off the fuel supply to a main burner or group of burners
when the means of ignition of such burners becomes inoperative, and when flame failure occurs on the burner or group of
burners.

[RG] FLASHBACK ARRESTOR CHECK VALVE. A device that will prevent the backflow of one gas into the supply system
of another gas and prevent the passage of flame into the gas supply system.

FLOOD HAZARD AREA. For definition, see Section R322.

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.

[RG] FLOOR FURNACE. A completely self-contained furnace suspended from the floor of the space being heated, taking air
for combustion from outside such space and with means for observing flames and lighting the appliance from such space.

Fan type. A floor furnace equipped with a fan that provides the primary means for circulating air.

Gravity type. A floor furnace depending primarily on circulation of air by gravity. This classification shall also include floor
furnaces equipped with booster-type fans that do not materially restrict free circulation of air by gravity flow when such fans

are not in operation.

[RM] FLUE CONNECTION (BREECHING). A passage for conducting the products of combustion from a fuel-fired
appliance to the vent or chimney (see also Chimney connector and Vent connector).

[RG] FLUE LINER (LINING). A system or material used to form the inside surface of a flue in a chimney or vent, for the
purpose of protecting the surrounding structure from the effects of combustion products and for conveying combustion products
without leakage to the atmosphere.

[MP] FLUSHOMETER VALVE. A{l
fer—ﬂ&shmg—p&meses—a&ﬁs—aetuated—%#d&eeﬂmte%pfessufe— A Valve attached to a Dressurlzed water SuDDlV pipe and so desmned

that when activated it opens the line for direct flow into the fixture at a rate and quantity to operate the fixture properly, and then
gradually closes to reseal fixture traps and avoid water hammer.
[RG] FUEL GAS. A natural gas, manufactured gas, liguefied petroleum gas or mixtures of these gases.

[RM] FUEL OIL. Kerosene or any hydrocarbon oil having a flash point not less than 100°F (38°C).

[RM] FUEL-OIL PIPING SYSTEM. A closed piping system that connects a combustible liquid from a source of supply to a
fuel-oil-burning appliance.

[RG] FURNACE, CENTRAL. A self-contained appliance for heating air by transfer of heat of combustion through metal to
the air, and designed to supply heated air through ducts to spaces remote from or adjacent to the appliance location.

[RG] FURNACE, ENCLOSED. A specific heating, or heating and ventilating, furnace incorporating an integral total enclosure
and using only outside air for combustion.




[RG] FURNACE PLENUM. An air compartment or chamber to which one or more ducts are connected and that forms part of
an air distribution system.

RM] FURNACE ROOM. A room primarily utilized for the installation of fuel-burning, space-heating and water-heatin

appliances other than boilers (see also Boiler room).

[RM] FUSIBLE PLUG. A device arranged to relieve pressure by operation of a fusible member at a predetermined temperature.

[RG] GAS CONVENIENCE OUTLET. A permanently mounted, manually operated device that provides the means for

connecting an appliance to, and disconnecting an appliance from, the supply piping. The device includes an integral, manually
operated valve with a nondisplaceable valve member and is designed so that disconnection of an appliance only occurs when the
manually operated valve is in the closed position.

[RG] GAS PIPING. An installation of pipe, valves or fittings installed on a premises or in a building and utilized to convey fuel
gas.

HAZARDOUS LOCATION, GLAZING. Sce Section R308.4.

[RM] HEAT TRANSFER LIQUID. The operating or thermal storage liquid in a mechanical system, including water or other

liquid base, and additives at the concentration present under operating conditions used to move heat from one location to another.
Refrigerants are not included as heat transfer liquids.

[RM] HOOD, FULL OPENING. An exhaust hood with an opening not less than the diameter of the connecting vent.

[MP] HORIZONTAL BRANCH, DRAINAGE. A-drain i .
%h&Heeewes—ﬂ&e{hsehafge—&em—eﬁeemefeﬁamﬁdeﬂdmms—A dramage bmnch pipe extendmg laterally from a s011 or waste stack

or building drain, with or without vertical sections or branches, that receives the discharge from two or more fixture drains or
branches and conducts the discharge to the soil or waste stack or to the building drain.

[RG] HOUSE PIPING. See “Piping system.”
HUMIDISTAT. A regulatory device, actuated by changes in humidity, used for automatic control of relative humidity.

[RG] IGNITION PILOT. A pilot that operates during the lighting cycle and discontinues during main burner operation.

[RP] INDIRECT WASTE RECEPTOR. A plumbing fixture designed to collect and dispose of liquid waste from other
plumbing fixtures, plumbing equipment or appliances that are required to discharge to the drainage system through an air gap.

The following types of fixtures fall within the classification of indirect liquid waste receptors: floor sinks, mop receptors,
service sinks and standpipe drains with integral air gaps.

[MP] INDIVIDUAL VENT. A pipe installed to vent a single fixture-d#a#n trap that connects with the vent system above er
terminates-independently-outside-the building—the fixture served or terminates in the open air.

[MP] INDIVIDUAL WATER SUPPLY. A-supp her than-an-app public-water supply-tha
A water supply that serves one or more families, and that is not an aggroved pubhc water supply

[RG] INFRARED RADIANT HEATER. A heater that directs a substantial amount of its energy output in the form of infrared
radiant energy into the area to be heated. Such heaters are of either the vented or unvented type.

[RM] INTERLOCK. A device actuated by another device with which it is directly associated, to govern succeeding operations
of the same or allied devices. A circuit in which a given action cannot occur until after one or more other actions have taken
place.

[RP] JOINT.

Expansion. A loop, return bend or return offset that provides for the expansion and contraction in a piping system and
is utilized in tall buildings or where there is a rapid change of temperature, as in power plants, steam rooms and

similar occupancies.

Flexible. Any joint between two pipes that permits one pipe to be deflected or moved without movement or deflection
of the other pipe.

Mechanical. See “Mechanical joint.”

Slip. A type of joint made by means of a washer or a special type of packing compound in which one pipe is slipped
into the end of an adjacent pipe.




[RM] JOINT, FLANGED. A joint made by bolting together a pair of flanged ends.
[RG] JOINT, FLARED. A metal-to-metal compression joint in which a conical spread is made on the end of a tube that is

compressed by a flare nut against a mating flare.
RG] JOINT, MECHANICAL. A general form of gastight joints obtained by the joining of metal parts through a positive-

holding mechanical construction, such as a press-connect joint, flanged joint, threaded joint, flared joint or compression joint.

[RG] JOINT, PLASTIC ADHESIVE. A joint made in thermoset plastic piping by the use of an adhesive substance that forms
a continuous bond between the mating surfaces without dissolving either one of them.

[RM] JOINT, PLASTIC HEAT FUSION. A joint made in thermoplastic piping by heating the parts sufficiently to permit
fusion of the materials when the parts are pressed together.

[RM] JOINT, PLASTIC SOLVENT CEMENT. A joint made in thermoplastic piping by the use of a solvent or solvent cement
that forms a continuous bond between the mating surfaces.

[RM] JOINT, SOLDERED. A gas-tight joint obtained by the joining of metal parts with metallic mixtures of alloys that melt
at temperatures between 400°F (204°C) and 1,000°F (538°C).

[RM] JOINT., WELDED. A gas-tight joint obtained by the joining of metal parts in molten state.

[RB] LABELED. Equipment, appliances, materials or products to which have been affixed a label, seal, symbol or other
identifying mark of a nationally recognized testing laboratory, approved inspection agency or other organization as approved by
the North Carolina Building Code Council concerned with product evaluation that maintains periodic inspection of the production
of such labeled items and whose labeling indicates either that the equipment, appliances, material or product meets identified
standards or has been tested and found suitable for a specified purpose. For the definition applicable in Chapter 11, see Section
N1101.6.

LAUNDRY TRAY. a fixed tub with running water and drainpipe for washing clothes and other household linens, also called
set tub.

LAVATORY. A hand-washing plumbing fixture located in a bathroom, or toilet room.
[RP] LEAD-FREE PIPE AND FITTINGS. Containing not more than a weighted average of 8:08 0.25-percent lead when used

with respect to the wetted surfaces of pipes. pipe fittings, plumbing fittings, and fixtures.

[RP] LEAD-FREE SOLDER AND FLUX. Containing not more than 0.2-percent lead.

[RP] LEADER. An exterior drainage pipe for conveying storm water from roof or gutter drains to an approved means of
disposal.

[RG] LIQUEFIED PETROLEUM GAS or LPG (LP-GAN). Liguefied petroleum gas composed predominately of propane,

propylene, butanes or butylenes, or mixtures thereof that is gaseous under normal atmospheric conditions, but is capable of being
liquefied under moderate pressure at normal temperatures.

[RG] LEAK CHECK. An operation performed on a gas piping system to verify that the system does not leak.

[RB] LISTED. Equipment, appliances, materials, products or services included in a list published by an organization
acceptable to the code official and concerned with evaluation of products or services that maintains periodic inspection of
production of listed equipment or materials or periodic evaluation of services and whose listing states either that the equipment,
appliances, material, product or service meets identified standards or has been tested and found suitable for a specified purpose.
For the definition applicable in Chapter 11, see Section N1101.6

[RB] LIVE/WORK UNIT. A dwelling unit e i 4 i tond i i an i i
use-thatis-operated-by-the-tenant: in which more than 10 percent and less than 50 Dercent of the space 1ncludes a nonres1dent1a1
use that is operated by the tenant.

[RG] LOG LIGHTER. A manually operated solid-fuel ignition appliance for installation in a vented solid-fuel-burning

fireplace.

[RM] LOW-PRESSURE HOT-WATER-HEATING BOILER. A boiler furnishing hot water at pressures not exceeding 160
psi (1103 kPa) and at temperatures not exceeding 250°F (121°C).

[RM] LOW-PRESSURE STEAM-HEATING BOILER. A boiler furnishing steam at pressures not exceeding 15 psi (103
kPa).




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 that unenclosed areas below the lowest floor of elevated buildings be free of obstructions and
that enclosed areas be enclosed by open lattice-work, insect screening or non-supporting breakaway walls in accordance with the
National Flood Insurance Program located in coastal high hazard areas.

[RG] MAIN BURNER. A device or group of devices essentially forming an integral unit for the final conveyance of gas or a

mixture of gas and air to the combustion zone, and on which combustion takes place to accomplish the function for which the
appliance is designed.

[RE] MANUAL. Capable of being operated by personal intervention For the definition applicable in Chapter 11, see Section
N1101.6.

METER. The instrument installed to measure the volume of gas delivered through it or a measuring device used to collect data
and indicate water usage.

MSL. Mean Sea Level as defined by National Geodetic Vertical Datum.

RG] MODULATING. Modulating or throttling is the action of a control from its maximum to minimum position in either

predetermined steps or increments of movement as caused by its actuating medium.

[RM] NATURAL VENTILATION. The movement of air into and out of a space through intentionally provided openings, such

as windows and doors. or through nonpowered ventilators.

[RM] OCCUPIABLE SPACE. An enclosed space intended for human activities, excluding those spaces intended primarily for
other purposes. such as storage rooms and equipment rooms, that are only intended to be occupied occasionally and for short
periods of time.

OCEAN HAZARD AREA. An area, as identified by the North Carolina Coastal Resources Commission, near the shoreline of
the Atlantic Ocean that 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.

RG] OFFSET (VENT). A combination of approved bends that make two changes in direction bringing one section of the vent

out of line, but into a line parallel with the other section.

[RM] OUTDOOR AIR. Air taken from the outdoors, and therefore not previously circulated through the system.

[RM] OUTDOOR OPENING. A door, window, louver or skylight openable to the outdoor atmosphere.

[RG] OUTLET. The point at which a gas-fired appliance connects to the gas piping system.

[RG] OXYGEN DEPLETION SAFETY SHUTOFF SYSTEM (ODS). A system designed to act to shut off the gas supply to
the main and pilot burners if the oxygen in the surrounding atmosphere is reduced below a predetermined level.

[RM] PANEL HEATING. A method of radiant space heating in which heat is supplied by large heated areas of room surfaces.
The heating element usually consists of warm water piping, warm air ducts, or electrical resistance elements embedded in or
located behind ceiling, wall or floor surfaces.

PIER. An elevated deck structure, usually pile supported, extending out into the water from the shore.

[RG] PILOT. A small flame that is utilized to ignite the gas at the main burner or burners.

PIPE SIZES. For the purposes of determining the minimum size of pipe required, cross-sectional areas are the essential
characteristic, not the pipe diameter. When the Code instructs to “increase by one pipe size.” some pipe sizes may not be

commercially available. The following pipe sizes are presumed to be commercially available: 1/2, 3/4, 1, 1-1/4, 1-1/2, 2. 2-1/2,
3.3-1/2.4,4-1/2,5.6,7.8.9, 10.

[RG] PIPING. Where used in this code, “piping” refers to either pipe or tubing, or both.

Pipe. A rigid conduit of iron, steel, copper, copper-alloy or plastic.

Tubing. Semirigid conduit of copper, copper-alloy, aluminum, plastic or steel.

[RG] PIPING SYSTEM. The fuel piping, valves and fittings from the outlet of the point of delivery to the outlets of the appliance
shutoff valves.

PLANS. Construction documents.

[RG] PLASTIC, THERMOPLASTIC. A plastic that is capable of being repeatedly softened by increase of temperature and
hardened by decrease of temperature.




[RM] PLENUM. An enclosed portion of the building structure, other than an occupiable space being conditioned, that is
designed to allow air movement, and thereby serve as part of an air distribution system.

[MP] PLUMBING. The practice, materials and fixtures utilized in the installation, maintenance, extension and alteration of all
piping, fixtures, plumbing appliances and plumbing appurtenances, within or adjacent to any structure, in connection with
sanitary drainage or storm drainage facilities; venting systems; and public or private water supply systems. For the purpose of
this code, plumbing refers to those installations, repairs, maintenance and alterations regulated by Chapters 25 through 33.

[MP] PLUMBING APPLIANCE. An energized household appliance with plumbing connections, such as a dishwasher, food
waste disposer, clothes washer or water heater. These devices have their operation or control dependent on one or more energized
components, such as motors, controls or heating elements. Such devices are manually adjusted or controlled by the owner or
operator, or are operated automatically through one or more of the following actions: a time cycle, a temperature range, a pressure
range, a measured volume or weight.

or on- the ]ob assemblv of component parts that is an adlunct to the ba51c piping system and plumbing ﬁxtures An appurtenance

demands no additional water supply and does not add any discharge load to a fixture or to the drainage system. Examples include
filters, relief valves and aerators.

temnoranlv connected to the water dlstrlbutlon svstem of the premises and demands a supply of water therefrom; or discharges

wastewater, liquid-borne waste materials or sewage either directly or indirectly to a drainage system of the premises; or requires
both a water supply connection and a discharge to the drainage system of the premises.

[RG] POINT OF DELIVERY. For natural gas systems, the point of delivery is the outlet of the service meter assembly or the
outlet of the service regulator or service shutoff valve where a meter is not provided. Where a system shutoff valve is provided
after the outlet of the service meter assembly, such valve shall be considered to be downstream of the point of delivery. For
undiluted liquefied petroleum gas systems, the point of delivery shall be considered to be the outlet of the first regulator that
reduces pressure.

[MP] POLLUTION. Alew-hazard-ernenhealth-hazard An impairment of the quality of the potable water to a degree that does
not create a hazard to the public health and that does adversely and unreasonably affect the aesthetic qualities of such potable
water for domestic use.

[MP] POTABLE WATER. Water free from impurities present in amounts sufficient to cause disease or harmful physiological
effects and conforming in bacteriological and chemical quality of the Public Health Service Drinking Water Standards or to the
requirernents regulations of the public health authority having jurisdiction.

[RG] PRESSURE DROP. The loss in pressure due to friction or obstruction in pipes, valves, fittings, regulators and burners.
[RM] PRESSURE RELIEF DEVICE. A pressure-actuated valve or rupture member designed to relieve excessive pressure
automatically.
[RG] PRESSURE TEST. An operation performed to verify the gastight integrity of gas piping following its installation or
modification.
PRIMARY STRUCTURAL FRAME. The primary structural frame shall include all of the following structural members:

1. The columns.

2.  Structural members having direct connections to the columns, including girders, beams, trusses and spandrels.

3.  Members of the floor construction and roof construction having direct connections to the columns.
4. Members that are essential to the vertical stability of the primary structural frame under gravity loading.

PRIVATE POND. A body of water owned entirely by a single property owner and located on the same parcel of land as a
detached single-family dwelling.

[RM] PROTECTIVE ASSEMBLY (REDUCED CLEARANCE). Any noncombustible assembly that is labeled or
constructed in accordance with Table M1306.2 and is placed between combustible materials or assemblies and mechanical




appliances, devices or equipment, for the purpose of reducing required airspace clearances. Protective assemblies attached
directly to a combustible assembly shall not be considered as part of that combustible assembly.

[MP] PUSH-FIT FIFHNG JOINTS. A-mechant A A e es-an hieve mating-the-pipe
tube-inte-the fitting—A type of mechanical joint consmtmg of elastomerlc seals and corrosion-resistant tube grippers. Such 101nts
are permanent or removable depending on the design.

[RM] RADIANT HEATER. A heater designed to transfer heat primarily by direct radiation.
[RP] RAINWATER. Water from natural precipitation.

[RP] REDUCED PRESSURE PRINCIPLE BACKFLOW PREVENTION ASSEMBLY. 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 the atmosphere, internally loaded to a
normally open position between two tightly closing shutoff valves and with a means for testing for tightness of the checks and
opening of the relief means.

[RB] REGISTERED DESIGN PROFESSIONAL. An individual who is registered or licensed to practice their respective
design profession as defined by the statutory requirements of the professional registration laws of the state or jurisdiction in
which the project is to be constructed. Design by a registered design professional is not required where exempt under North Carolina
general statutes or licensure laws.

[RG] REGULATOR. LINE GAS PRESSURE. A device placed in a gas line between the service pressure regulator and the
appliance for controlling, maintaining or reducing the pressure in that portion of the piping system downstream of the device.
[RG] REGULATOR, MEDIUM-PRESSURE (MP Regulator). A line pressure regulator that reduces gas pressure from the
range of greater than 0.5 psig (3.4 kPa) and less than or equal to 5 psig (34.5 kPa) to a lower pressure.

[RG] REGULATOR, MONITORING. A pressure regulator set in series with another pressure regulator for the purpose of
preventing an overpressure in the downstream piping system.

[RG] REGULATOR, PRESSURE. A device placed in a gas line for reducing, controlling and maintaining the pressure in that

portion of the piping system downstream of the device.

[RG] REGULATOR, SERVICE PRESSURE. For natural gas systems, a device installed by the serving gas supplier to reduce
and limit the service line pressure to delivery pressure. For undiluted liquefied petroleum gas systems, the regulator located
upstream from all line gas pressure regulators, where installed, and downstream from any first stage or a high pressure regulator

in the system.
[RG] RELIEF OPENING. The opening provided in a draft hood to permit the ready escape to the atmosphere of the flue

products from the draft hood in the event of no draft, backdraft or stoppage beyond the draft hood, and to permit air into the draft
hood in the event of a strong chimney updraft.

[RG] RELIEF VALVE (DEVICE). A safety valve designed to forestall the development of a dangerous condition by relieving

either pressure, temperature or vacuum in the hot water supply system.

[RG] RELIEF VALVE, PRESSURE. An automatic valve that opens and closes a relief vent, depending on whether the pressure

is above or below a predetermined value.

[RG] RELIEF VALVE, TEMPERATURE.

Manual reset type. A valve that automatically opens a relief vent at a predetermined temperature and that must be manually
returned to the closed position.

Reseating or self-closing type. An automatic valve that opens and closes a relief vent, depending on whether the temperature
is above or below a predetermined value.

[RP] RELIEF VENT. A vent whose primary function is to provide circulation of air between drainage and vent systems.

[RM] RETURN AIR SYSTEM. An assembly of connected ducts, plenums., fittings, registers and grilles through which air from
the space or spaces to be heated or cooled is conducted back to the supply unit (see also Supply air system).

[RP] RIM. An unobstructed open edge of a fixture.

[RG] RISER, GAS. A vertical pipe supplying fuel gas.
[RG] ROOM HEATER, UNVENTED. See “Unvented room heater.”

[RG] ROOM HEATER, VENTED. A free-standing heating unit used for direct heating of the space in and adjacent to that in
which the unit is located. (See “Vented room heater.”)




[RG] SAFETY SHUTOFF DEVICE. See “Flame safeguard.”

SCREEN ENCLOSURE. A building or part thereof, in whole or in part self-supporting, and having walls of insect

screening with or without removable vinyl or acrylic wind break panels 10 mil or less with a Class A Flame Spread, and a roof.
[RM] SELF-CONTAINED EQUIPMENT. Complete, factory-assembled and tested, heating, air-conditioning or refrigeration
equipment installed as a single unit, and having all working parts, complete with motive power, in an enclosed unit of said
machinery.

[RG] SERVICE METER ASSEMBLY. The meter, valve, regulator, piping, fittings and equipment installed by the service gas
supplier before the point of delivery.

[MP] SEWAGE. Any liquid waste containing animal matter, vegetable matter or other impurity in suspension or solution. Any
liquid waste containing animal or vegetable matter in suspension or solution, including liquids containing chemicals in solution.

RP] SEWAGE EJECTOR. A device for lifting sewage by entraining the sewage in a high-velocity jet of steam, air or water.

[RP] SEWER.

Building sewer. See “Building sewer.”

Public sewer. That part of the drainage system of pipes, installed and maintained by a city, township, county, public
utility company or other public entity, and located on public property. in the street or in an approved dedicated
easement of public or community use.

Sanitary sewer. A sewer that carries sewage and excludes storm, surface and ground water.

Storm sewer. A sewer that conveys rainwater, surface water, subsurface water and similar liquid wastes.
SHAFT. An enclosed space extending through one or more stories of a building, connecting vertical openings in successive

floors, or floors and the roof.

SHAFT ENCLOSURE. The walls or construction forming the boundaries of a shaft.
SIDE VENT. A vent connecting to the drain pipe through a fitting at an angle less than 45 degrees (0.79 rad) to the horizontal.

SLEEPING ROOM. A room designated as sleeping or bedroom on the plans and permit application.
[MP] SOIL STACK OR PIPE. A pipe that conveys sewage containing fecal material to the building drain or building sewer.

[RG] SPECIFIC GRAVITY. As applied to gas, specific gravity is the ratio of the weight of a given volume to that of the same
volume of air, both measured under the same condition.

[MP] STACK. Ans—main A e A h A A 33 ies A general term for any vertical
line of soil, waste, vent or 1n51de conductor piping that extends through at least one story with or without offsets as directly as
possible to its vent terminal.

[RP] STACK VENTING. A method of venting a fixture or fixtures through the soil or waste stack.
[RM] STEAM-HEATING BOILER. A boiler operated at pressures not exceeding 15 psi (103 kPa) for steam.

[RB] STORY. That portion of a building included between the upper surface of a floor and the upper surface of the floor or roof
next above. A flood-resistant enclosure, designed to break away so as not to cause collapse, shall not be considered as a story
when determining height.

[RB] STORY ABOVE GRADE PLANE. Any story having its finished floor surface entirely above grade plane, or-in-which

the-finished-surface-of-the floornext-abeve-is-either except that a basement shall be considered as a story above grade plane
where the finished surface of the floor above the basement meets any one of the following:

1. More than 6 feet (1829 mm) above grade plane.
2. More than 12 feet (3658 mm) above the finished ground level at any point.

3. More than 6 feet (1829 mm) above the finished ground level for more than 50 percent of the total building perimeter.
[MP] SUMP PUMP. A ! i v An automatic

water pump powered by an electrlc motor for the removal of dralnage, except raw sewage, from a sump, pit or low point. The

pump is selected for the specific head and volume of the load and is usually operated by level controllers.

RP] SUMP VENT. A vent from pneumatic sewage ejectors, or similar equipment, that terminates separately to the open air.




[RM] SUPPLY AIR. That air delivered to each or any space supplied by the air distribution system or the total air delivered to
all spaces supplied by the air distribution system., which is provided for ventilating, heating, cooling, humidification,
dehumidification and other similar purposes.

[RM] SUPPLY AIR SYSTEM. An assembly of connected ducts, plenums, fittings, registers and grilles through which air,
heated or cooled, is conducted from the supply unit to the space or spaces to be heated or cooled (see also Return air system).

[MP] 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”). Sweeps can be plastic or metal.

[RG] SYSTEM SHUTOFF. A valve installed after the point of delivery to shut off the entire piping system.
[RP] TEMPERED WATER. Water having a temperature range between 85°F (29°C) and 110°F (43°C).

[RG] THERMOSTAT. (See types that follow.)

Electric switch type. A device that senses changes in temperature and controls electrically, by means of separate components,
the flow of gas to the burner(s) to maintain selected temperatures.

Integral gas valve type. An automatic device, actuated by temperature changes, designed to control the gas supply to the
burner(s) in order to maintain temperatures between predetermined limits, and in which the thermal actuating element is an

integral part of the device.

1. Graduating thermostat. A thermostat in which the motion of the valve is approximately in direct proportion to the
effective motion of the thermal element induced by temperature change.

2. Snap-acting thermostat. A thermostat in which the thermostatic valve travels instantly from the closed to the open
position, and vice versa.

[RG] TOILET, GAS-FIRED. A packaged and completely assembled appliance containing a toilet that incinerates refuse instead
of flushing it away with water.

[RB] TOWNHOUSE. A—buitdine—that-econtains—three—or—more—attachedtownhouse—units. A single-family dwelling unit
constructed in a group of two or more attached units separated by property lines, or three or more attached units separated by
assumed property lines based on the location of the double wall or common wall in which each unit extends from foundation to
roof and with a yard or public way on not less than two sides.

[RG] TRANSITION FITTINGS. PLASTIC TO STEEL. An adapter for joining plastic pipe to steel pipe. The purpose of this

fitting is to provide a permanent, pressure-tight connection between two materials that cannot be joined directly one to another.

[RG] UNIT HEATER. A self-contained, automatically controlled, vented, fuel-gas-burning, space-heating appliance, intended
for installation in the space to be heated without the use of ducts, and having integral means for circulation of air.

[RM] UNIT HEATER. A self-contained appliance of the fan type, designed for the delivery of warm air directly into the space
in which the appliance is located.

[RG] UNVENTED ROOM HEATER. An unvented heating appliance designed for stationary installation and utilized to
provide comfort heating. Such appliances provide radiant heat or convection heat by gravity or fan circulation directly from the
heater and do not utilize ducts.

[RP] VACUUM. Any pressure less than that exerted by the atmosphere.

[RG] VALVE. A device used in piping to control the gas supply to any section of a system of piping or to an appliance.

Appliance shutoff. A valve located in the piping system, used to isolate individual appliances for purposes such as service or
replacement.

Automatic. An automatic or semiautomatic device consisting essentially of a valve and an operator that control the gas supply
to the burner(s) during operation of an appliance. The operator shall be actuated by application of gas pressure on a flexible

diaphragm, by electrical means, by mechanical means or by other approved means.

Automatic gas shutoff. A valve used in conjunction with an automatic gas shutoff device to shut off the gas supply to a water-
heating system. It shall be constructed integrally with the gas shutoff device or shall be a separate assembly.

Individual main burner. A valve that controls the gas supply to an individual main burner.

Main burner control. A valve that controls the gas supply to the main burner manifold.



Manual main gas-control. A manually operated valve in the gas line for the purpose of completely turning on or shutting off
the gas supply to the appliance, except to pilot or pilots that are provided with independent shutoff.

Manual reset. An automatic shutoff valve installed in the gas supply piping and set to shut off when unsafe conditions occur.
The device remains closed until manually reopened.

Service shutoff. A valve, installed by the serving gas supplier between the source of supply and the point of delivery, to shut
off the entire piping system.

[RG] VENT. A pipe or other conduit composed of factory-made components, containing a passageway for conveying

combustion products and air to the atmosphere, /isted and labeled for use with a specific type or class of appliance.

Special gas vent. A vent listed and labeled for use with listed Category 11, III and IV gas appliances.

Type B vent. A vent listed and labeled for use with appliances with draft hoods and other Category 1 appliances that are
listed for use with Type B vents.

Type BW vent. A vent listed and labeled for use with wall furnaces.

Type L vent. A vent listed and labeled for use with appliances that are listed for use with Type L or Type B vents.
[RG] VENT PIPING.
Breather. Piping run from a pressure-regulating device to the outdoors, designed to provide a reference to atmospheric

pressure. If the device incorporates an integral pressure relief mechanism, a breather vent can also serve as a relief vent.

Relief. Piping run from a pressure-regulating or pressure-limiting device to the outdoors, designed to provide for the safe
venting of gas in the event of excessive pressure in the gas piping system.

[RP] VENT PIPE. See “Vent system.”

[MP] VENT SYSTEM. Piping

d&%te—saphenag&er—b&ek—pfessuf% pipe or pipes mstalled to prov1de a ﬂow of air to or from a p_lumbmg dralnage system, or t
provide a circulation of air within such system to protect trap seals from siphonage and backpressure.

[RG] VENTED APPLIANCE CATEGORIES. 4ppliances that are categorized for the purpose of vent selection are classified
into the following four categories:

Category 1. An appliance that operates with a nonpositive vent static pressure and with a vent gas temperature that avoids
excessive condensate production in the vent.

Category II. An appliance that operates with a nonpositive vent static pressure and with a vent gas temperature that is capable
of causing excessive condensate production in the vent.

Category III. An appliance that operates with a positive vent static pressure and with a vent gas temperature that avoids
excessive condensate production in the vent.

Category IV. An appliance that operates with a positive vent static pressure and with a vent gas temperature that is capable
of causing excessive condensate production in the vent.

[RG] VENTED ROOM HEATER. A vented self-contained, free-standing, nonrecessed appliance for furnishing warm air to

the space in which it is installed, directly from the heater without duct connections.

[RG] VENTED WALL FURNACE. A self-contained vented appliance complete with grilles or equivalent, designed for

incorporation in or permanent attachment to the structure of a building, mobile home or travel trailer, and furnishing heated air

circulated by gravity or by a fan directly into the space to be heated through openings in the casing. This definition shall exclude
floor furnaces, unit heaters and central furnaces as herein defined.

[RM] VENTILATION AIR. That portion of supply air that comes from the outside (outdoors). plus any recirculated air that
has been treated to maintain the desired quality of air within a designated space.

[RG] VENTING SYSTEM. A continuous open passageway from the flue collar or draft hood of an appliance to the outdoor
atmosphere for the purpose of removing flue or vent gases. A venting system is usually composed of a vent or a chimney and
vent connector, if used, assembled to form the open passageway.

Forced draft venting system. A portion of a venting system using a fan or other mechanical means to cause the removal of
flue or vent gases under positive static vent pressure.

Induced draft venting system. A portion of a venting system using a fan or other mechanical means to cause the removal of
flue or vent gases under nonpositive static vent pressure.

Mechanical draft venting system. A venting system designed to remove flue or vent gases by mechanical means, that consists
of an induced draft portion under non-positive static pressure or a forced draft portion under positive static pressure.




Natural draft venting system. A venting system designed to remove flue or vent gases under nonpositive static vent pressure
entirely by natural draft.

WALL, ABOVE-GRADE. A wall more than 50 percent above-grade and enclosing conditioned space. This includes
between-floor spandrels, peripheral edges of floors, roof and basement knee walls, dormer walls, gable end walls, walls

enclosing a mansard roof and skylight shafts.
WALL, CRAWLSPACE. The opaque portion of a wall that encloses a crawl space and is partially or totally below grade.

[RG] WALL HEATER, UNVENTED TYPE. A room heater of the type designed for insertion in or attachment to a wall or

partition. Such heater does not incorporate concealed venting arrangements in its construction and discharges all products of
combustion through the front into the room being heated.

WALL VENTED CRAWL SPACE. A foundation that uses foundation wall vents as a primary means to control space
moisture. Insulation is located at the floor level.

[MP] WASTE. Liquidborne waste thatisfree-of does not contain fecal matter.
WATER-HAMMER ARRESTOR. A device utilized to absorb the pressure surge (water hammer) that occurs when water flow

is suddenly stopped in a water supply system

[MP] WATER MAIN. A-watersupply-pipe-forpublieuse- A water supply pipe or system of pipes, installed and maintained by
a city, township, county, public utility company or other public entity, on public property, in the street or in an approved dedicated
easement of public or community use.

é%e%fer—p%e%ee&eﬂ—ef—th&suppl-yhsystem— A dlscharge opening throu,qh Whlch water is supphed toa ﬁxture mto the atmosphere

such as a hose bibb, (except into an open tank that is part of the water supply system), to a boiler or heating system, or to any
devices or equipment requiring water to operate but which are not part of the plumbing system.

[RP] WATER PIPE.

Riser. A water supply pipe that extends one full story or more to convey water to branches or to a group of fixtures.

Water distribution pipe. A pipe within the structure or on the premises that conveys water from the water service pipe, or
from the meter when the meter is at the structure, to the points of utilization.

Water service pipe. The pipe from the water main or other source of potable water supply, or from the meter when the
meter is at the public right of way, to the water distribution system of the building served. Water service pipe shall

terminate 5 feet (1524 mm) outside the foundation wall.

[RP] WEIGHTED AVERAGE LEAD CONTENT. The weighted average lead content of a pipe, pipe fitting, plumbing

fitting, or fixture shall be calculated by using the following formula: For each wetted component, the percentage of lead in the
component shall be multiplied by the ratio of the wetted surface area of that component to the total wetted surface area of the
entire product to arrive at the weighted percentage of lead of the component. The weighted percentage of lead of each wetted
component shall be added together, and the sum of these wetted percentages shall constitute the weighted average lead content
of the product. For lead content of materials that are provided as a range, the maximum content of the range shall be used.

[RP] WHIRLPOOL BATHTUB. A plumbing appliance consisting of a bathtub fixture that is equipped and fitted with a
circulating piping system designed to accept, circulate and discharge bathtub water upon each use.

[RB] WINDBORNE DEBRIS REGION. Areas within hurricane-prone regions leeated—in—acecordance—with—ene—of-the
followdng: defined as that area east of the Intracoastal Waterway from the North Carolina/South Carolina state line north to
Beaufort Inlet and from that point to include the barrier islands to the North Carolina/Virginia state line.




YARD HYDRANT. A freeze proof yard hydrant is an outdoor water supply outlet that has a valve and outlet above ground
and a drain opening below the frost level.

[RE] ZONE. A space or group of spaces within a building with heating or cooling requirements that are sufficiently similar so
that desired conditions can be maintained throughout using a single controlling device. For the definition applicable in Chapter

11, see Section N1101.6.



CHAPTER 3
BUILDING PLANNING

R301.1.1 Alternative provisions. As an alternative to the requirements in Section R301.1, the following standards are
permitted subject to the limitations of this code and the limitations therein. Where engineered design is used in conjunction
with these standards, the design shall comply with the International Building Code.

1.  AWC Wood Frame Construction Manual (WFCM).

2. AISI Standard for Cold-Formed Steel Framing—Prescriptive Method for One- and Two-Family Dwellings (AISI
S230).

3. ICC Standard on the Design and Construction of Log Structures (ICC 400).
4. Sunrooms complying with AAMA/NPEA/NSA 2100.

R301.2.1 Wind design criteria. Buildings and portions thereof shall be constructed in accordance with the wind provisions
of this code using the ultimate de51gr1 wind speed in 31"—ab4e—R%9—1—2—Tables R301.2 as determmed from Flgufe—Pr}O-l—zéa— Tables
R301.2(4) and R301.2(5). ; e d ;
as—speen—ﬁed—m—See&eﬂ—R%O-l—}l—l— Where dlfferent constructlon methods and structural materlals are used for various portlons
of a building, the applicable requirements of this section for each portion shall apply. Where not otherwise specified, the wind
loads listed in Fable Tables R3642+H1 R301.2(2) and R301.2(6) adjusted for height and exposure using Table R301.2.1(2)
shall be used to determine design load performance requirements for wall coverings, curtain walls, roof coverings, exterior
windows, skylights, garage doors and exterior doors. Asphalt shingles shall be designed for wind speeds in accordance with
Section R905.2.4. Metal roof shingles shall be designed for wind speeds in accordance with Section R905.4.4. A continuous
load path shall be provided to transmit the applicable uplift forces in Section R802.11 from the roof assembly to the foundation.
Where ultimate design wind speeds in Figure R301.2(2) are less than the lowest wind speed indicated in the prescriptive
provisions of this code, the lowest wind speed indicated in the prescriptive provisions of this code shall be used.

Exception: Openings for exterior balconies, decks, or porches under roofs enclosed with screen or removable vinyl or
acrylic wind break panels shall be exempt from the loads listed in Table R301.2(2) and the height and exposure factors
listed in Table R301.2(3). Vinyl and acrylic glazed panels shall be removable. Removable panels shall be identified as

removable by a decal. The identification decal shall state “Removable panel SHALL be removed when wind speeds exceed
75 mph (34 m/s).” Decals shall be placed such that the decal is visible when the panel is installed.

TABLE R301.2
CLIMATIC AND GEOGRAPHIC DESIGN CRITERIA

ROOF WIND SPEED SEISMIC SUBJEGIRI O DAMAGE FROM WINTER ICE BARRIER FLOOD AIR MEAN
LOAD —_— (mph) DESIGN Frost line DESIGN UNDERLAYMENT Hlmsb FREEZING | ANNUAL
(psf) CATEGORY | Weathering? “depthd Termite® TEMP REQUIRED —— INDEX TEMP
Tables ..
R Table Minimum [ Moderate-
20 R301.2(4) & I — Moderate |5~. , |+ | Local Local Local Local Local
(5) R301.2(7) 12 inches | Heavy

For SI: 1 pound per square foot = 0.0479 kPa, 1 mile per hour = 0.447 m/s.

a)  Weathering may require a higher strength concrete or grade of masonry than necessary to satisfy the structural requirements of this code. The grade
of masonry units shall be determined from ASTM C34, C55, C62, C73, C90, C129, C145, C216 or C652.

b)  The jurisdiction shall fill in this part of the table with (a) the date of the jurisdiction’s entry into the National Flood Insurance Program (date of
adoption of the first code or ordinance for management of flood hazard areas). (b) the date(s) of the currently effective FIRM and FBFM or other
flood hazard map adopted by the community, as may amended.

c)  Protection is required in all of North Carolina in accordance with Section R318

d)  Check with local jurisdiction for frost line depth.




e) TABLE R301.2.1(1)

f) COMPONENT AND CLADDING LOADS FOR A BUILDING WITH A MEAN ROOF HEIGHT OF 30 FEET LOCATED IN
EXPOSURE B (ASD) (psf)> ™ & ¢ et o

EFEEGTRVE ULTIMATE DESIGN WIND SPEED, Vu
—— T 50 50 | 1950 | 4150 | 1300 | 4500 | 4700 | 950 | 4050 | 4450 | 1300 | 4500 | 470.0
] : ' 1000 | 1050 | 1100 | 115.0 | 1200 | 1300 | 1400 | 1500 | 160.0 | 1700 | 180.0
feet) Pos | Neg [ Pos | Neg | Pos | Neg [ Pos | Neg | Pos [ Neg | Pos | Neg | Pos [ Neg | Pos | Neg | Pos [ Neg | Pos | Neg | Pos | Neg | Pos | Neg | Pos | Neg
1 10.0 36 | 1300 49 [1os| 24 | 1721 48 L1001 53 (a0g| 58 297 63 |nag| 74 (201 | 86 |337] 99 |35 (112 | 4ag| 127 | 497 | 142|557
1 20.0 33 (a0l 37 Lias| 20 Lol 5 152150 | ol 54 {000l 59 [og [ 70 {050 [ 81 {510 ] 93 {6y [105] 4] [119] 44 [133] 520
1 500 30 [ gl 34 [ 138 [as| 20 [iol 25 [ ioel 50 [ 100l 54 [ooo| 63 |nas| 74 [oaa| 84 |56 | 96 |5, [108] 41 o [122]470
1 1000 [ 28 | 100l 30 120l 35 [iaal 38 |1a71 42 Lieal 46 | 1771 59 1001 59 |anel 68 aea| 78 |300| 89 |542|100 | 55| 113|433
2 10.0 36 [1aa | 29 [o0s| 24 {057 | 28 (550153 [oral 58 (300|623 |30 74 |3aa| 86 [aas| 99 [ 510 (112|051 [127] o6 | 142|735
Flat and 2 20.0 33 Lo 137 Lioa | 20 [ora | 25 [o5a 159 (o5 |54 [og0 |59 1306 | 70 [350| 81 [are| 93 [ang 10| saq 119 614 [133] 688
gable roof
0to7 | ] | ] | ] ] ] 1 ] | ]
s 2 500 30 | 156l 34 [ral 38 [1o5] 41 [ara| 45 {35] 59 [ass| 54 | 11| 63 [556| 74 |37g] 84 |usa| 96 |4g4| 108 | 5o | 122|625
2 1000 [ 28 | aa 30 1o 135 [iogl 38 Lioal 42 [a16] 46 [anel 59 [ass] 59 [50.01 68 550l 78 a0 | 89 455|100 5103|578
8 00 36 1550 40 [27.0] #* [309] #8 |34.1| >3 |37.4] 2% [409] O3 |4as| 7* |522] 8C |60.6] 22 | 696 12| 79.1| 127 | 89.4 | 142 | 1002
3 20.0 33 [one | 37 [oaa | 21 [aso| 25 1308159 [aa6] 54 {3701 59 laoa | 70 |ara | 81 [sag| 93 | a0 [105] 16 [19] o5 | 13:3] 906
8 a0l 30 1194|34 [21.7] 38 |240| *1 |265| *° |20.0] 20 |31.7] 3% [34.6| &3 |406| 74 |47.0| 8% | 540 %0 | 614|108 | 604 |122|778
3 1000 28 | 17,0131 1000 35 2101 38 |23a] 42 255 | 46 [a7g] 59 5031 59 5561 68 a1l 78 [473] 89 550|100 | g0 | 113|682
1,2 10.0 54 1o 160 [ a0l 67 Liool 74 [ ool 81 [oai | 88 [oaa| 96 | 5 [113] 55, (130|300 (150|449 [17.0| ] [193] ], 216|646
1,2 20.0 49 11154 1ol 89 {100l 66 | a0l 72 {oar | 79 | e | 86 a5 [100] 555 [107] 55 [135] 4ao [153] 51 o [173] 576 [ 194] 646
1,2 500 4119946 | 70151 [ 152l 56 |15l 61 {1l 67 |1er | 73 | 15| 86 |06 [100] s5g[114] 14 [130] 57 [147] 55, [164] 204
1,2 1000 |36 (50[40 (56|44 |62[48|69|53|75]58 82|63 |90[74| 0|86 55]99 |1a0|112]150]127] 5, 142|202
2 2 10.0 sal 2 |60l o672 174 0|81 .o 88 accloe |, 1], (s |1s0], 2 (1710 193] .0 |216]-942
3e . 4 1236| %0 1263] &7 200 74 {321 ] 81 |352] 88 385 %0 | 410|113 {402 | 131|570 150 | 65.4 | 171 | 745|193 | a1 | 210 [ 24
Gable roof 0. 2r 1 i _ 1 1 1 1 1 1 1 1 1
(;;r:;szo o 20.0 49 |ooal 54 1157169 (051166 |21 72 {304 ] 79 {332 | 86 {362 (100 ira [ 17| 4g2 [135| 565|153 | cas [173] 156 | 194] 814
2n, 2r, - - H g H H H H s n n ]
3e 500 a1 | iol 26 | ol 50 [ 1osl 56 |argl 61 [aaol 67 |a6a| 73 |65 | 86 |55 [100] s 114] 46 [13:0] 5[ 147| 57, | 164|642
.26 0 000 (36| colaol oo laa Zolas| o530l ss o les ] ol 7al s (ail 00D (2] T 2] Do 142] 513
3e ' G liog| 40 iasz| * 158 *8 |17.4] 33 |10.1] 28 [ 209 &3 | 22.8] 74 [26.7] € |310] 20 | 356|112 | 405|127 | 457 | 142 =L
81 100 341580 00 [302] 07 |3a6] 7* |38.1 | 81 |41.8| 88 [457] %0 | 408|113 584 | B | 67.8] 150 | 778 17 | 88.5 [ 193 | 99.9| 210 | 1120
3 20.0 49 a0l 54 1567169 |296] 66 |37 72 {350 ] 79 |92 | 86 | ag7 [100] 51 (17| 551 [135| 6 [153] 50 [173] g5 6 [ 194] 960
3 500 41 a1 46 |oogl 51 (a0l 56 | 5] 61 |70 ] 67 [305] 73 [332] 86 |300[100] 450 [114] 57 [13:0] 5g o [ 147 | 46 | 164|747




3r 100.0 3.6 147 4.0 16.3 4.4 18.1 4.8 200 53 219 5.8 240 6.3 261 7.4 306 8.6 355 9.9 20.8 11.2 46.4 12.7 523 14.2|-58.7
1, 2e 10.0 6.5 12.4 7.3 13.9 8.0 15.4 8.9 16.9 9.7 18.6 10.6 203 11.6 271 13.6 26.0 15.8 30.1 18.1 346 20.6 393 233 444 26.11-49.9
1, 2e 20.0 5.6 12.4 6.3 13.9 7.0 15.4 7.7 16.9 8.4 18.6 9.2 203 10.0 21 11.7 26.0 13.6 301 15.6 346 17.8 393 20.1 444 22.5]-49.8
1, 2e 50.0 4.4 10.6 5.0 11.8 55 (-3.1] 6.1 14.4 6.6 15.8 7.3 173 7.9 18.8 9.3 21 10.8 256 12.3 294 14.0 335 15.9 378 17.8|-42.4
1, 2e 100.0 3.6 |-9.1] 4.0 102 4.4 13 4.8 12.4 53 13.6 5.8 14.9 6.3 16.2 7.4 19.0 8.6 21 9.9 253 11.2 28.8 12.7 5 14.2-36.5
20 25 10.0 6.5 I 7.3 It 8.0 i 8.9 I, 9.7 1106 45, [11.6] 42 | 13.6] 0 1158 ;o n 181 cc]206| - o]233].1c[26.1]-79.4
3e . : 199 7 |22.1 7 |245) 7 |27.0( 77 [29.7 1324 353 1414 [48.0 1552 1628 ~170.8 e
2 25 20.0 5.6 } 6.3 N 7.0 - 7.7 N 8.4 . 9.2 1100|117 5 5136 0 | 156 0 4|17.8] cc 1201 . [22.5]-69.6
Gable roof 3e . . 174 194 7 |21.5 7 237 77 [26.0 77 [28.4 310 1363 421 1484 [55.0 T l62.1 e e
>20 to 27
i oo 20, 2r, 50.0 44 | o150 [ Zol 550l 61 | iaal 66773 [ 0x |79 5ms]93 [hac]|108] s |123] 504|140 ,0-]159] < |17.8]-56.6
3e : . 142~ 158 17.5( ™ 193 77 [21.1 "7 [23.1 7 252 7 295 342 1393 447 1505 : :
A 2 100.0 3.6 i 4.0 K 4.4 i 4.8 i, 53 L 5.8 i, 6.3 i 7.4 X 8.6 i 9.9 D12, 127, o | 14.2] -46.8
3e : : 1.7 13.01 145) 7 159 17.5] 191 77 1208 "7 (244 7 (283 77 325 “137.0 1418 i e
3r 10.0 6.5 236 7.3 263 8.0 291 8.9 21 9.7 350 10.6 385 11.6 41.9 13.6 492 15.8 57.0 18.1 65.4 20.6 745 233 4.1 26.11-94.2
3r 20.0 5.6 19.9 6.3 21 7.0 245 7.7 27.0 8.4 297 9.2 304 10.0 353 11.7 4.4 13.6 48.0 15.6 550 17.8 62.8 20.1 708 22.51-79.4
3r 50.0 4.4 147 5.0 163 55 18.1 6.1 200 6.6 219 73 24.0 7.9 261 9.3 306 10.8 355 12.3 20.8 14.0 46.4 15.9 523 17.8|-58.7
3r 100.0 3.6 147 4.0 163 4.4 18.1 4.8 20.0 53 219 5.8 240 6.3 261 7.4 306 8.6 355 9.9 20.8 11.2 46.4 12.7 523 14.2|-58.7
g)
h) (continued)
i)
j)  TABLE R301.2.1(1)—continued
k) COMPONENT AND CLADDING LOADS FOR A BUILDING WITH A MEAN ROOF HEIGHT OF 30 FEET LOCATED IN
EXPOSURE B (ASD) (psf) @2 ¢ defa.h
EFFECTIVE ULTIMATE DESIGN WIND SPEED, Vut
ZONE AVIZII?/ES 90.0 95.0 4050 1150 4306 150-0 4700 95.0 405.0 1150 4306 150-0 4700
(square . ’ 100.0 105.0 110.0 115.0 120.0 130.0 140.0 150.0 160.0 170.0 180.0
feet) Pos | Neg [ Pos | Neg | Pos | Neg [ Pos | Neg | Pos [ Neg | Pos | Neg | Pos [ Neg | Pos | Neg | Pos [ Neg | Pos | Neg | Pos | Neg | Pos | Neg | Pos | Neg
1, 2e, 2r 10.0 8.0 147 8.9 163 9.9 18.1 10.9 200 12.0 219 13.1 240 14.2 261 16.7 306 19.4 355 222 20.8 253 16.4 28.5 523 32.0)-58.7
1, 2e, 2r 20.0 7.1 12.4 7.9 13.9 8.8 15.4 9.7 16.9 10.6 18.6 11.6 203 12.6 221 14.8 26.0 17.2 301 19.8 346 22.5 393 254 444 28.51-49.8
1, 2e, 2r 50.0 59 (-95] 6.6 10.6 7.3 1.7 8.1 12.9 8.9 142 9.7 15.5 10.5 16.9 12.4 19.8 14.3 2.9 16.5 263 18.7 30.0 21.1 338 23.71-37.9
1, 2e, 2r 100.0 50(-73]56|-81]62]-9.0]|69]-99]|75 10.8 8.2 11.9 9.0 12.9 10.5 15.1 12.2 17.6 14.0 202 15.9 2.9 18.0 25.9 20.21-29.0
Gable roof i 1 i 1 i 1 i i 1 i 1 i 1
d>e;r76:5)45 2n, 3r 10.0 8.0 16.2 8.9 18.0 9.9 19.9 10.9 2.0 12.0 241 13.1 264|142 287 16.7 337 19.4 391 222 449 253 51.0 28.5 576 32.0|-64.6
2n, 3r 20.0 7.1 14.4 7.9 16.1 8.8 17.8 9.7 197 10.6 216 11.6 236 12.6 257 14.8 301 17.2 349 19.8 201 22.5 45.6 254 515 28.5]-57.8
2n, 3r 50.0 5.9 122 6.6 135 7.3 15.0 8.1 16.5 8.9 18.2 9.7 19.9 10.5 216 12.4 254 14.3 294 16.5 338 18.7 38.4 21.1 34 23.7|-48.6
2n, 3r 100.0 5.0 10.4 5.6 1.6 6.2 12.9 6.9 142 7.5 15.6 8.2 17.1 9.0 18.6 10.5 218 12.2 253 14.0 290 15.9 33.0 18.0 373 20.0|-41.8
3e 10.0 8.0 19.9 8.9 21 9.9 245 10.9 27.0 12.0 297 13.1 304 14.2 353 16.7 4.4 19.4 48.0 222 550 25.3 62.8 28.8 708 32.01-79.4




3¢ 20.0 71 761 79 106 | 88 (218 97 [ 240106 | 263 | 116 256 [ 126|515 148|368 | 172 [ 427|198 | 400 [ 225 | 557|254 65 | 28:5 | 705
3¢ 50.0 59 147166 163 | 73 |15 81 [200] 8 [210] &7 | 220 (105|261 124|306 | 143 | 35.5 | 166 | 40,5 | 187 | aga | 211 | 555 | 237|587
3e 100.0 50| 154l 56 | 130] 62 [154] 69 [160] 75 16l 82 |203] 20 | 221 105|260 122 301 | 140|346 [159] 505 | 18:0] 4s4 | 202498
1 10.0 65 127173 {163 | 80 [1511 89 (2001 97 [210]106 | 220|116 | 261 [136 506 | 158 | 35.5 | 181 | 405|206 | 4g4 |23:3] 555 | 26:1 |-587
1 20.0 56 127163 163|790 [1511 77 [ 2001 84 [210] 22 | 220 (100|261 [ 117 [ 50,6 | 136 | 35.5 | 156 | 0.5 | 178 | 464 [20:1 | 55 5 | 225|587
1 50.0 44 105159 a6l 55 1aol 61 [ 154 66 [160] 73 |1ss| 79 | 202 | 93 | 237|108 | 274|123 | 515 | 140| 555|159 404 | 178|453
1 100.0 36 |87 (40 |97 44 | 1oo| 48 [ 110053 |31l 58 [1as] 63 |1ss| 74 [152] 86 |a12] 99 |2a3|10:2| 276|127 |51 5| 142|350
2r 10.0 65 |01l 73 (213|830 [ 236 89 [260| &7 | 286106512 11:6] 540136 | 300 | 158 |45 | 181 | 531 [206| 404|233 | 652 | 261 |-765
Hippadmoe: | 2 20 36 1172 03 [102] 70 [213] 77 | 234 84 |25.7] 22 | 28.1 | 190|306 [ 117 |35.0 | 130 | 41.7| 156 | 470 | 78| 544 | 201 | 61.5| 225 | 682
> 7 to 20
degrees* 2r 50.0 a4l - 150, . 155 .0-161 ], 166 0 1737179, 193|,7-1108].,2 [123], ]140], .1159|.;.]|17.8[-588
: T 1a7] 77 [164] 27 (182 P {200 *° |22.0( 0 |24.0] 77 |26.0] 77 [30.7] 0 [35.6| 77409 Y 465 07 | 525 :
2r 100.0 36 | 1gl 40 | 1as| %4 [ 15| 48 [174] 53 101158 [ 200 | 63 |208| 74 [267] 86 |310] 29 | 356|112 | 405|127 | 45 | 142 |-513
2e,3 10.0 65 | 5061 73 1200 | 80 [254] 89 250l &7 |30.8]106| 336|116 | 366|136 [ 430|158 | 40,5 | 181|572 [20:6 | 51 |23:3 | 735|261 |-824
2e,3 20.0 56 |1ss| 63 |206| 70 [ 220 77 [252| 84 |277] 92 | 503 [10:0] 356|117 357 | 136 | 405 | 156 | 51 5 [17:8 | 556|201 | 61 | 225 |-74:1
2e,3 50.0 44 | 1ol 50 176l 55 {105 | 61 [215] 66 [56] 73 |ass] 79 |28.0| 93 |30 | 108 352|123 | 438|140 | 490159565 | 17:8]-63.1
2e,3 100.0 36 | 1370 40 | 13| %0 [ 160 48 [187] 53 205 | 58 |20 | 63 |2aa| 74 [256] 86 3521 90 | 381|102 435|127 | 4gq | 142|548
1 10.0 65 1170 73 11300 80 [ 14589 [150] 97 [17.5]106] 101 [11:6| 205 136|244 | 158 | 155 | 181|375 [20:6] 57 [23:3] 41 5 |26:1 [ 4638
1 20.0 56 | 104l 63 116! 70 [128| 77 [ 141184 | 155] 22 | 160 100|154 | 107 {216 136 | 251 | 156 | 255 [ 17:8] 55 [20:1 | 574|225 |-4L5
1 50.0 44 | 861509655 | 0 611516600173 20079 155]93|170|108[505]123|550]140] 57, [159]597|17:8]-344
Hipped roof 1 100.0 36 | 7.3 [ 40 | 81|44 (90|48 [99(53 | 000587563 150]74 [157]86 |176] 29 |202|11:2] 200127 | 259|142 |-290
>20to 27
itz 2e, 21,3 10.0 65 25173 anl 80| 0ol 89 |s0nl97 5011067 ,111.6|0-]13.6(4s-158] 40 |18.1],74[206]c]23.3] 5 .]26.1|-64.6
ety : 2162 77 [18.0] &Y [19.9] ©7 |22.0 7 |24 | V0264|0287 20 337 0 (391 | T | 449 [P0 | 510 [ 770 | 57.6 | 7 :
2e,21,3 20.0 56 | 1aal 63 11| 70 (1781 77 [197] 84 2161 22 |23.6[10:0] 257 [ 107 501|136 | 340 | 156 | 401 [ 17:8 | 456 [20:1 | 51 5 | 225|578
2e,21,3 50.0 441 o150 55155 150l 61 [165| 66 {1821 73 |100] 79 |216] 93 | 254|108 | 04| 123 | 35 5| 140|354 [ 159|434 |17:8| 486
2e,21,3 100.0 36 | 104l 40 116l %4 [ 120 48 [1a2] 53 |1s6] 58 1711 63 | 156 | 74 [218] 86 253|990 | 200 | 10:2| 530|127 | 575 | 142|418
1)
m) (continued)
n)
o) TABLE R301.2.1(1)—continued
p) COMPONENT AND CLADDING LOADS FOR A BUILDING WITH A MEAN ROOF HEIGHT OF 30 FEET LOCATED IN
EXPOSURE B (ASD) (psf) > ¢ fah
| ZONE | ULTIMATE DESIGN WIND SPEED, Vur




EFFECTIVE| o, 95.0 14050 5.0 4300 450.0 1700 950 1050 50 4300 14500 1700
WIND 100.0 105.0 110.0 115.0 120.0 130.0 140.0 150.0 160.0 170.0 180.0
AREAS
(sf(ll:t‘)re Pos | Neg [ Pos | Neg | Pos | Neg | Pos | Neg | Pos | Neg | Pos | Neg | Pos | Neg | Pos | Neg | Pos | Neg | Pos [ Neg | Pos | Neg | Pos | Neg | Pos | Neg
1 10.0 62154 69 13_49 77 | 154 85 16'9 93 | 156|102 2(;3 1L 5 | 13.0f 50 5| 151 3()"1 17.3| 346197 39"3 22|, ,]249|-49.8
1 20.0 541,60 12'3 67 |56l 74 [ 150! 81 165] 89 | 150 96 19"6 11.3 23'40 13.1 2(;7 15.1{ 505 [17.1 34;‘9 19.4 39'4 21.7 | -44.2
1 50.0 44 (92149 1(;42 5.4 11"3 5.9 12‘45 6.5 13"7 7.1 15‘40 7.7 1(;‘3 9.1 15;42 10.5 22"2 12.1 25‘45 13.8 29"0 15.5 32'48 17.4 | -36.7
1 100.0 3.6 |-78] 40 [-87] 44 [-96]| 48 16.6 5.3 11‘_6 5.8 12'.7 6.3 13'_8 7.4 16'.2 8.6 18‘_8 9.9 21'.6 11.2 24;_6 12.7 27'.8 142 | -31.1
2e 10.0 6.2 14;_8 6.9 16'.5 7.7 18‘_3 8.5 2(;.2 9.3 22‘_1 10.2 2‘;.2 11.1 26‘_3 13.0 3(;.9 15.1 35'_9 17.3 41'.2 19.7 46'_8 222 52'.9 24.9|-59.3
2e 20.0 5.4 11‘_7 6.0 13'.0 6.7 14_5 7.4 15'.9 8.1 17‘_5 8.9 19'.1 9.6 2(;_8 113 2‘;.4 13.1 28‘_3 15.1 32'.5 17.1 37'_0 19.4 41'.8 21.7|-46.8
2e 50.0 44 |-73[49 | 81|54 [-90]59 99|65 5q|71 11_49 77 | 20| 91 [ 5] 105 17"6 12,1 505 [138] 55 | 155 25‘49 17.4]-29.0
Hipped roof | 2¢ 100.0 3.6 |73 4.0 [-8.1| 44 [9.0]48|99(53| |58 11_49 63 | 50| 74| 5,] 86 17"6 99 505 |112[ 55 0]127 25‘49 14.2]-29.0
>271t045
HERIEEN 2r 10.0 62 | o] 69 ol 77 (57185 5cc] 93 |hanl102| (100 | 183.0] 0 {150 ,2,|173] s [197| o, (222 .0 |249]-75.0
18.7 20.9 23.1 25.5 28.0 30.6 333 39.1 45.4 52.1 59.2 66.9
2r 20.0 5.4 15‘_7 6.0 17'.5 6.7 19'_4 7.4 21'.4 8.1 23'_5 8.9 25'.7 9.6 28‘_0 113 32'.8 13.1 38'_1 15.1 43'.7 17.1 49'_8 19.4 56'.2 21.7|-63.0
2r 50.0 4.4 11‘_7 4.9 13'.1 5.4 14;_5 5.9 16'.0 6.5 17‘_5 7.1 19'.2 7.7 2(;_9 9.1 2‘;.5 10.5 28‘_4 12.1 32'.6 13.8 37'_1 15.5 41'.9 17.4|-47.0
2r 100.0 3.6 |-87]40(-97] 44 1(;_8 48 11_.9 5.3 13'_1 5.8 14.3 6.3 15‘_5 7.4 18'.2 8.6 21‘_2 9.9 2‘;.3 11.2 27‘_6 12.7 31'.2 14.2]-35.0
3 10.0 62 {5001 69 [205] 77 24;‘7 85 575193 [290]102] 357 [ 111 35 ¢ [13:0] 47 7| 151 | 4g 4| 173 | 556 [ 197 | 43 5 | 222 71'4 24.9 | -80.0
3 20.0 5.4 15"0 6.0 16‘48 6.7 18"6 7.4 2(;45 8.1 22"5 8.9 24;46 9.6 26"7 113 31'44 13.1 36"4 15.1 41'48 17.1 47"5 19.4 53'47 21.7|-60.2
3 50.0 44 (8749|9754 10"8 5.9 11‘49 6.5 13"1 7.1 14;43 7.7 15"5 9.1 15;2 10.5 21"2 12.1 24;43 13.8 27"6 15.5 31'42 17.4 | -35.0
3 100.0 3.6 |-87]40([-97] 44 1(;_8 48 11'9 5.3 13'_1 5.8 14.3 6.3 15‘_5 7.4 1§.2 8.6 21‘_2 9.9 2‘;.3 11.2 27‘_6 12.7 31'.2 14.2]-35.0
4 10.0 8.7 |-9.5(9.7 16.6 10.8 11‘_7 11.9 12'.9 13.1 14_2 143 15'.5 15.5 16‘_9 18.2 19'.8 21.2 22‘_9 243 26'.3 27.6 3(;_0 31.2 33'.8 35.0|-37.9
4 20.0 83 |-9.1|93 1(;.1 10.3 11‘_2 11.4 12'.4 12.5 13'_6 13.6 14.8 14.8 16‘_2 17.4 19'.0 20.2 22‘_0 232 25'.3 26.4 28‘_7 29.8 32'.4 33.4|-36.4
4 50.0 7.8 | 8.6 | 87 [95] 97 |0 110.7| 1 5 [1LT] 5o | 1281, 0(13:9] 5, [163 17_49 18.9 2(;‘7 217 55| 247 27"1 2790|313 [-343
4 100.0 74 |-82]83[-9.1]92 10"1 10.1 11‘41 11.1 12"2 12.1 13'43 13.2 14;‘5 15.5 17‘41 18.0 1()"8 20.6 22‘47 23.5 25"8 26.5 29'42 29.7|-32.7
4 500.0 65|-73]73[-81]80([-90]|89]-99]097 1(;_8 10.6 “'.9 11.6 12‘_9 13.5 15'.1 15.8 17‘_6 18.1 2(;.2 20.6 22‘_9 233 25'.9 26.1|-29.0
Wall
5 10.0 8.7 11‘_7 9.7 13'.0 10.8 14;_5 11.9 15'.9 13.1 17‘_5 143 19'.1 15.5 2(;_8 18.2 2‘;.4 21.2 28‘_3 243 32'.5 27.6 37'_0 31.2 41'.8 35.0 | -46.8
5 20.0 8.3 1(;_9 93 12'.2 10.3 13'_5 11.4 14.9 12.5 16‘_3 13.6 17'.8 14.8 19'_4 17.4 22'.8 20.2 26‘_4 232 3(;.3 26.4 34_5 29.8 39'.0 33.4|-43.7
5 50.0 7.8 1-9.9] 87 11_40 9.7 12"2 10.7 13'4 11.7 14;‘7 12.8 1<;41 13.9 17"5 16.3 2(;6 18.9 23'.9 21.7 27'4 24.7 31'.2 27.9 35'2 31.3|-39.5
5 100.0 74190 83 [ 0092 |15 10| oy (10| 56| 120 |1 0| 13:2] 1o 155 19'0 180,75 [206,5,]235 2é.7 2655, 4297|363
5 500.0 65|-73]73[-81]80([-90]|89]-99]097 1(;‘8 10.6 11‘49 11.6 12"9 13.6 15‘41 15.8 17"6 18.1 2(;42 20.6 22"9 233 25‘49 26.1|-29.0




q)
r) For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929 m?, 1 mile per hour = 0.447 m/s, 1 pound per square foot = 0.0479 kPa.
s) a. The effective wind area shall be equal to the span length multiplied by an effective width. This width shall be not less than
one-third the span length. For cladding fasteners, the effective wind areas shall not be greater than the area that is tributary to an
individual fastener.

t) b For effective areas between those given, the load shall be interpolated or the load associated with the lower effective areas
shall be used.

u) c. Table values shall be adjusted for height and exposure by multiplying by the adjustment coefficient in Table R301.2.1(2).

v) d See Figure R318.4 for locations of termite infestation probability zones.

w) e. Plus and minus signs signify pressures acting toward and away from the building surfaces.

x) f Positive and negative design wind pressures shall not be less than 10 psf.

y) g Where the ratio of the building mean roof height to the building length or width is less than 0.8, uplift loads shall be permitted
to be calculated in accordance with ASCE 7.

z)  h. Openings for exterior balconies, decks, or porches under roofs enclosed with screen or removable vinyl or acrylic wind break panels
shall be exempt from the loads listed in Table R301.2(2) and the height and exposure factors listed in Table R301.2(3). Vinyl and acrylic

glazed panels shall be removable. Removable panels shall be identified as removable by a decal. The identification decal shall state
“Removable panel SHALL be removed when wind speeds exceed 75 mph (34 m/s).” Decals shall be placed such that the decal is visible
when the panel is installed.

TABLE R301.2(4)
ULTIMATE DESIGN WIND SPEEDS BY COUNTY (mph)

Counties not listed 115
Alleghany special mountain region Johnston 120
Ashe special mountain region Jones 140
Avery special mountain region Lenoir 130
Beaufort 130 Madison special mountain region
Bertie 120 Martinf 120/130
Bladen® 130/140 Mitchell special mountain region
Brunswick 150 New Hanover 150
Buncombe special mountain region Onslow® 140/150
Camden 130 Pamlico 140
Carteret 150 Pasquotank 130
Chowan 130 Pender" 140/150
Columbus 140 Perquimans 130
Craven 140 Pitt 130
Cumberland® 120/130 Richmond 120
Currituck 130 Robeson 130
Dare® 130/140 Sampson 130
Duplin? 130/140 Scotland 120
Gates 120 Swain special mountain region
Graham special mountain region Tyrell 130
Greene 130 Washington 130
Harnett 120 Watauga special mountain region
Haywood special mountain region Wayne 130
Hoke 120 Wilson 120
Hyde® 130/140 Yancey special mountain region
Jackson special mountain region

For SI: 1 foot=304.8, 1 mile per hour = 0.44 m/s.

a) Bladen County — 130 mph zone west of Hwy. 701, 140 mph zone east of Hwy. 701.

b) Cumberland County — 120 mph zone west of 1-95, 130 mph zone east of [-95.

c¢) Dare County - 130 mph zone west of U.S. Route 264, 140 mph zone east of U.S. Route 264.

d) Duplin County - 130 mph zone west of U.S. Route 41, 140 mph zone east of U.S. Route 41

e) Hyde County — 130 mph zone west of U.S. Route 264, 140 mph zone east of U.S. Route 264.

f)  Martin County — 120 mph zone west of Hwy. 17, 130 mph zone east of Hwy 17,

2) Onslow County — 150 mph zone in the Township of Swansboro and Stump Sound, 150 mph zone east of the Intracoastal Waterway, 140
mph zone in the remainder of the county

h) Pender County — 150 mph zone in the Township of Topsail, 140 mph zone in the remainder of the county.




TABLE R301.2(5)
ULTIMATE DESIGN WIND SPEED FOR MOUNTAIN REGIONS

FIRST FLOOR FINISH ELEVATION (feet) ULTIMATE DESIGN WIND SPEED (mph)
Less than 2,700 115
2,700 to less than 3,000 120
3.000 to less than 3,500 130
3.500 to less than 4,500 140
4,500 or greater 150

For SI: 1 foot=304.8, 1 mile per hour = 0.44 m/s.

TABLE R301.2(6)
DESIGN PRESSURES FOR DOORS AND WINDOWS 2b.cde

POSITIVE AND NEGATIVE (psf)

MEAN ROOF HEIGHT (feet)
VELOCITY (mph) T = T
115 16 18 20
120 17 20 22

For SI: 1 foot=304.8, 1 mile per hour = 0.44 m/s.
a. Alternative design pressures may be determined by using North Carolina Building Code, ASCE-7, or the International Building Code.

b. If window or door is more than 4 feet (1219 mm) from a corner, the pressure from this table shall be permitted to be multiplied by 0.87.
This adjustment does not apply to garage doors.
[ For windows and doors in structures with a roof slope of 10 degrees (0.0745 rad) or less (2:12) from the table may be multiplied by 0.90.
d. Design pressure ratings based on standards listed in Section R609 are adequate documentation of capacity to resist pressures from the
table.
e. Design pressures are for windows and doors located in Exposure Category B.
TABLE R301.2(7)
COUNTIES IN SEISMIC DESIGN CATEGORY C
Transylvania Jackson
Madison Macon
Cherokee Henderson
Clay Buncombe
Graham Swain
Haywood

Note: Counties not listed are in Seismic Design Category A or B.

R301.2.1.1 Wind limitations and wind design required.

o heore tho
EIESETI LT

a cad 401 a i

wltimate-desten-wind-speed:Hus sure-R301- als-or-e ds140-milesperhou ph)-r-a-speecia
wind-region: Construction in regions where the ultimate wind speeds from Tables R301.2(4) and R301.2(5)
equal or exceed 130 miles per hour (58 m/s) shall be designed in accordance with one of the following:




AWC Wood Frame Construction Manual (WFCM).
ICC Standard for Residential Construction in High-Wind Regions (ICC 600).
ASCE Minimum Design Loads for Buildings and Other Structures (ASCE 7).
Deleted. AISH-Standardfor—ColdFormed-Steel Framing—Preseripti e
Family-Dwellings (IS $230)

International Building Code.

6. Concrete construction shall be designed in accordance with the provisions of this code.

7. Structural insulated panel (SIP) walls shall be designed in accordance with the provisions of this code.
8. Chapters 45 and 46.

The elements of design not addressed by the methods in Items 1 through 5 shall be in accordance with the

provisions of this code.

Where ASCE 7 or the International Building Code is used for the design of the building, the wind speed map and
exposure category requirements as specified in ASCE 7 and the Infernational Building Code shall be used.

R301.2.1.2 Protection of openings. Exterior glazing in buildings located in windborne debris regions shall be
protected from windborne debris. Glazed opening protection for windborne debris shall meet the requirements
of the Large Missile Test of ASTM E1886 and ASTM E1996 as modified in Section 301.2.1.2.1. Garage door
glazed opening protection for windborne debris shall meet the requirements of an approved impact-resisting
standard or ANSI/DASMA 115.

Exception:



1. Wood structural panels with a thickness of not less than 7/i¢ inch (11 mm) and a span of not more than
8 feet (2438 mm) shall be permitted for opening protection. Panels shall be precut and attached to the
framing surrounding the opening containing the product with the glazed opening. Panels shall be
predrilled as required for the anchorage method and shall be secured with the attachment hardware
provided. Attachments shall be designed to resist the component and cladding loads determined in
accordance with either Table R301.2.1(1) or ASCE 7, with the permanent corrosion-resistant attachment
hardware provided and anchors permanently installed on the building. Attachment in accordance with
Table R301.2.1.2 is permitted for buildings with a mean roof height of 45 feet (13 728 mm) or less where
the ultimate design wind speed, V., is 180 mph (290 kph) or less.

2. Openings for exterior balconies, decks, or porches under roofs enclosed with screen or removable vinyl
or acrylic wind break panels shall not be required to be protected, provided the spaces are separated from
the building interior by a wall and all openings in the wall separating the unit from the balcony, deck or
porch are protected in accordance with this section. Vinyl and acrylic glazed panels shall be removable.
Removable panels shall be identified as removable by a decal. The identification decal shall state
“Removable panel SHALL be removed when wind speeds exceed 75 mph (34 m/s).” Decals shall be

placed such that the decal is visible when the panel is installed.

TABLE R301.2.1.2
WINDBORNE DEBRIS PROTECTION FASTENING SCHEDULE FOR WOOD STRUCTURAL PANELS® " ¢4

FASTENER SPACING
i a, b
FASTENER TYPE (inches)
Panel span < 4 feet | 4 feet < panel span < 6 feet | 6 feet < panel span < 8 feet
No. 8 weed-serew-based-anchorwith2-inch-embedmentlensth
16 10 8
wood screws
No. 10 woed-serew—based-anchorwith2-neh-embedmentiensth
° 16 12 9

wood screws

e . .

/4-inch lag-serew-based-anchorwith 2-inch-embedmentlength 16 16 16
lag screws

For SI: 1 inch =25.4 mm, 1 foot=304.8 mm, 1 pound =4.448 N, 1 mile per hour = 0.447 m/s.

a. This table is based on 180 mph ultimate design wind speeds, V., and a 45-foot mean roof height.

b. Fasteners shall be installed at opposing ends of the wood structural panel. Fasteners shall be located not less than 1 inch from the edge of the
panel.

c. Anehers Fasteners shall penetrate through the exterior wall covering with an embedment length of not less than 2 inches into the building frame.
Fasteners shall be located not less than 2!/ inches from the edge of concrete block or concrete.

d. Panels attached to masonry or masonry/stucco shall be attached using vibration-resistant anchors having an ultimate withdrawal capacity of not
less than 1,500 pounds.

R301.2.1.5 Topographic wind effects. Deleted. In-areas-designated-inTable R30+-2-as-havingloecal-historieal

£ O S O 0 S 223 G




R301.2.1.5.1 Simplified topographic wind speed-up method. Deleted. As-an-alternative-to-the ASCEF

95 H4 Ho 123 27 131 37 140
100 126 25 129 34 138 144 47
105 126 3+ 135 44 45 5+ 154
Ho 132 37 +42 +47 152 158 +62
Hs 38 +H3 +48 154 159 165 169
120 44 +49 155 160 166 172 176
130 156 162 168 +74 +75 NA NA
140 +68 +74 8+ NA NA NA NA
156 186 NA NA NA NA NA NA




ESCARPMENT RIDGE OR HILL
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R301.2.2 Townhouses seismic provisions. Butdings Townhouses in Seismic Design €ategories Category C, Bg;
Dy-and-D; shall be constructed in accordance with the requirements of this section and other seismic requirements

of this code. th%seﬁ%pfe%eﬂs—ef—ﬂﬁs—eed%sl%—app}yas—feﬂews—

R301.2.2.1 Determination of seismic design category. Buildings shall be assigned a seismic design category

in accordance with Egmes—Pé(—)—l—Z—Z—l—H—)—th*e&gh—R—}O-l—z—Z—l{é)— Table R301. 21 )

Sps<0-17s A
0478 <Sps=b33¢ B
033 <Sps=0.50g e
0:50g < Sps = 0672 Dy
0:67g < Sps=0.83¢ b
0:83g<Sps=125¢ D:
125g<Sps E




R301.2.2.2 Weights of materials. Average dead loads shall not exceed 15 pounds per square foot (720 Pa) for
the combined roof and ceiling assemblies (on a horizontal projection) or 10 pounds per square foot (480 Pa) for
floor assemblies, except as further limited by Section R301.2.2. Dead loads for walls above grade shall not
exceed:

1. Fifteen pounds per square foot (720 Pa) for exterior light-frame wood walls.
Deleted. E tor 1

2

3. Ten pounds per square foot (480 Pa) for interior hght frame wood walls.
4. Deleted. Eive tori
5

6

7

Eighty pounds per square foot (3830 Pa) for 8-inch-thick (203 mm) masonry walls.
Eighty-five pounds per square foot (4070 Pa) for 6-inch-thick (152 mm) concrete walls.
Ten pounds per square foot (480 Pa) for SIP walls.
Exceptions:
1. Deleted. Reefan

2. Light-frame walls with stone or masonry veneer shall be permitted in accordance with the provisions
of Sections R702.1 and R703.

3. Fireplaces and chimneys shall be permitted in accordance with Chapter 10.

R301.2.2.3 Stone and masonry veneer. Anchored stone and masonry veneer shall comply with the
requirements of Sections R702.1 and R703.

R301 224 Masonry constructlon Masonry construction fﬂ—Saﬁﬁ&Beﬁgﬁ—G&Eegei%ﬁ—Dg—aﬂd—D;sha%eemply
; _ cory-Pa shall comply

w1th the requlrements of Sectlon R606 12—4—

R301.2.2.5 Concrete construction. Buidings Townhouses with exterior above-grade concrete walls shall
comply with PCA 100 or shall be designed in accordance with ACI 318.

R301.2.2. 6 Irregular buildings Townhouses. The seismic provisions of this code shall not be used for
structures, or portions thereof, located in Seismic Design €ategories-Category C;BPeDPy-and-D; and considered
to be irregular in accordance with this section. A building or portion of a building shall be considered to be
irregular where one or more of the conditions defined in Items 1 through 8 occur. Irregular structures, or irregular
portions of structures, shall be designed in accordance with accepted engineering practice to the extent the



irregular features affect the performance of the remaining structural system. Where the forces associated with
the irregularity are resisted by a structural system designed in accordance with accepted engineering practice,
the remainder of the building shall be permitted to be designed using the provisions of this code.

1. Shear wall or braced wall offsets out of plane. Conditions where exterior shear wall lines or braced
wall panels are not in one plane vertically from the foundation to the uppermost story in which they are
required.

Exception: For wood light-frame construction, floors with cantilevers or setbacks not exceeding four
times the nominal depth of the wood floor joists are permitted to support braced wall panels that are
out of plane with braced wall panels below provided that all of the following are satisfied:

1. Floor joists are nominal 2 inches by 10 inches (51 mm by 254 mm) or larger and spaced
not more than 16 inches (406 mm) on center.
The ratio of the back span to the cantilever is not less than 2 to 1.

3. Floor joists at ends of braced wall panels are doubled.
For wood-frame construction, a continuous rim joist is connected to ends of cantilever
joists. Where spliced, the rim joists shall be spliced using a galvanized metal tie not less
than 0.058 inch (1.5 mm) (16 gage) and 1'/> inches (38 mm) wide fastened with six 16d
nails on each side of the splice; or a block of the same size as the rim joist and of sufficient

length to fit securely between the joist space at which the splice occurs, fastened with
eight 16d nails on each side of the splice.

5. Gravity loads carried at the end of cantilevered joists are limited to uniform wall and roof
loads and the reactions from headers having a span of 8§ feet (2438 mm) or less.

R301.2.2.7 Height limitations. Wood-framed buildings shall be limited to three stories above grade plane or
the 11m1ts glven in Table R602. 10 3(3) Weed—fmmed—baﬂdmgs—m—Sasna&Deﬂg&G&tegeﬁ'—B;ﬁeeeéng—Pwe

aeeefdaﬂee—wﬁ-h—AI-Sl—SQ%Q— Mezzamnes as deﬁned in Sectlon R202 that comply w1th Sectlon R325 shall not
be considered as stories. Structural insulated panel buildings shall be limited to two sfories above grade plane.

R301 2.2.8 Cold-formed steel frammg 1n Selsmlc Des1gn Categorles Do, D1 and Dz Deleted l—H—S&l—SH‘H-G

R301.3 Story height. The wind and seismic provisions of this code shall apply to buildings with story heights not
exceeding the following:

1. For wood wall framing, the story height shall not exceed 11 feet 7 inches (3531 mm) and the laterally
unsupported bearing wall stud height permitted by Table R602.3(5).

Exception: A story height not exceeding 13 feet 7 inches (4140 mm) is permitted provided that the
maximum wall stud clear height does not exceed 12 feet (3658 mm), the wall studs are in accordance
with Exception 2 or 3 of Section R602.3.1 or an engineered design is provided for the wall framing
members, and wall bracing for the building is in accordance with Section R602.10. Studs shall be
laterally supported at the top and bottom plate in accordance with Section R602.3.

2. Deleted. E




3. For masonry walls, the story height shall be not more than 13 feet 7 inches (4140 mm) and the bearing wall
clear height shall be not more than 12 feet (3658 mm).

Exception: An additional 8 feet (2438 mm) of bearing wall clear height is permitted for gable end walls.

4. For insulating concrete form walls, the maximum story height shall not exceed 11 feet 7 inches (3531 mm)
and the maximum unsupported wall height per story as permitted by Section R608 tables shall not exceed 10
feet (3048 mm).

5. For structural insulated panel (SIP) walls, the story height shall be not more than 11 feet 7 inches (3531 mm)

and the bearing wall height per story as permitted by Section R610 tables shall not exceed 10 feet (3048 mm).

For walls other than wood-framed walls, individual walls or wall studs shall be permitted to exceed these limits

as permitted by Chapter 6, provided that the story heights of this section are not exceeded. An engineered design

shall be provided for the wall or wall framing members where the limits of Chapter 6 are exceeded. Where the

story height limits of this section are exceeded, the design of the building, or the noncompliant portions thereof, to
resist wind and seismic loads shall be in accordance with the International Building Code.

TABLE R301.5
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS (in pounds per square foot)

USE UNIFORM LOAD CONCENTRATED LOAD
(psf) (Ib)
Uninhabitable attics without storage® 10 —
Uninhabitable attics with limited storage™ ¢ 20 —
Habitable attics and attics served with fixed stairs 30 —
Balconies (exterior) and decks® 40 —
Fire escapes 40 —
Guards — 2001
Guard in-fill components® — 50"
Handrail¢ 200" —
Passenger vehicle garages® 50? 2,0002
Areas other than sleeping areas 40 —
Sleeping areas 30 —
Stairs 40¢ 300°

For SI: 1 inch = 25.4 mm, 1 pound per square foot = 0.0479 kPa, 1 square inch = 645 mm?, 1 pound = 4.45 N.

a.

b.

Elevated garage floors shall be capable of supporting the uniformly distributed live load or a 2,000-pound concentrated load applied on an area
of 4!/, inches by 4!/, inches, whichever produces the greater stresses.

Uninhabitable attics without storage are those where the clear height between joists and rafters is not more than 42 inches, or where there are not
two or more adjacent trusses with web configurations capable of accommodating an assumed rectangle 42 inches in height by 24 inches in width,
or greater, within the plane of the trusses. This /ive load need not be assumed to act concurrently with any other live load requirements.

. Individual stair treads shall be capable of supporting the uniformly distributed live load or a 300-pound concentrated load applied on an area of

2 inches by 2 inches, whichever produces the greater stresses.

. A single concentrated load applied in any direction at any point along the top. For a guard not required to serve as a handrail, the load need not

be applied to the top element of the guard in a direction parallel to such element.

. See SeetionR507+ Appendix NC-A for decks attached to exterior walls.

Guard in-fill components (all those except the handrail), balusters and panel fillers shall be designed to withstand a horizontally applied normal
load of 50 pounds on an area equal to 1 square foot. This load need not be assumed to act concurrently with any other live load requirement.




g. Uninhabitable attics with limited storage are those where the clear height between joists and rafters is 42 inches or greater, or where there are
two or more adjacent trusses with web configurations capable of accommodating an assumed rectangle 42 inches in height by 24 inches in width,
or greater, within the plane of the trusses.

The live load need only be applied to those portions of the joists or truss bottom chords where all of the following conditions are met:
1. The attic area is accessed from an opening not less than 20 inches in width by 30 inches in length that is located where the clear height in
the attic is not less than 30 inches.
2. The slopes of the joists or truss bottom chords are not greater than 2 units vertical in 12 units horizontal.
3. Required insulation depth is less than the joist or truss bottom chord member depth.
The remaining portions of the joists or truss bottom chords shall be designed for a uniformly distributed concurrent live load of not less than
10 pounds per square foot.

h. Glazing used in handrail assemblies and guards shall be designed with a load adjustment factor of 4. The load adjustment factor shall be applied
to each of the concentrated loads applied to the top of the rail, and to the load on the in-fill components. These loads shall be determined
independent of one another, and loads are assumed not to occur with any other live load.

i. Where the top of a guard system is not required to serve as a handrail, the single concentrated load shall be applied at any point along the top, in
the vertical downward direction and in the horizontal direction away from the walking surface. Where the top of a guard is also serving as the
handrail, a single concentrated load shall be applied in any direction at any point along the top. Concentrated loads shall not be applied
concurrently.

R301.6 Roof load. The roof shall be designed for the /ive load indicated in+Fable R30+-6-orthe-ground snowload
indieatedin Table R301.2, whichever is greater.

R301.7 Deflection. The allowable deflection of any structural member under the /ive load listed in Sections R301.5
and R301.6 or wind loads determined by Section R301.2.1 shall not exceed the values in Table R301.7.

TABLE R301.7
ALLOWABLE DEFLECTION OF STRUCTURAL MEMBERS" ©

STRUCTURAL MEMBER ALLOWABLE DEFLECTION
Rafters having slopes greater than 3:12 with finished ceiling not attached to rafters L/180
Interior walls and partitions H/180
Floors L/360f
Ceilings with brittle finishes (including plaster and stucco) L/360
Ceilings with flexible finishes (including gypsum board) L/240
All other structural members L/240
Exterior walls—wind loads® with plaster or stucco finish H/360
Exterior walls—wind loads® with other brittle finishes H/240
Exterior walls—wind loads® with flexible finishes H/120¢
Lintels supporting masonry veneer walls® L/600

Note: L = span length, H = span height.




. For the purpose of the determining deflection limits herein, the wind load shall be permitted to be taken as 0.7 times the component and cladding
(ASD) loads obtained from Table R301.2.1(1).

b. For cantilever members, L shall be taken as twice the length of the cantilever.

d.
e.

. For aluminum structural members or panels used in roofs or walls of sunroom additions or patio covers, not supporting edge of glass or sandwich
panels, the total load deflection shall not exceed L/60. For continuous aluminum structural members supporting edge of glass, the total load
deflection shall not exceed L/175 for each glass lite or /60 for the entire length of the member, whichever is more stringent. For sandwich panels
used in roofs or walls of sunroom additions or patio covers, the total load deflection shall not exceed L/120.

Deflection for exterior walls with interior gypsum board finish shall be limited to an allowable deflection of H/180.

Refer to Section R703.8.2. The dead load of supported materials shall be included when calculating the deflection of these members.

f. 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

L/480.

SECTION R302
FIRE-RESISTANT CONSTRUCTION

R302.1 Exterior walls. Construction, projections, openings and penetrations of exterior walls of dwellings and
accessory buildings shall comply with Table R302.1(1); or dwellings equipped throughout with an automatic sprinkler
system installed in accordance with Section P2904 shall comply with Table R302.1(2).

Exceptions:

1. Walls, projections, openings or penetrations in walls perpendicular to the line used to determine the fire
separation distance. Townhouse eave projections shall comply with Sections R302.2.7 and R302.2.8.

2. Walls of individual dwelling units and their accessory structures located on the same /ot.

3. Detached tool sheds and storage sheds, playhouses and similar structures exempted from permits are not

required to provide wall protection based on location on the /ot. Projections beyond the exterior wall shall
not extend over the /ot line.

4. Detached garages accessory to a dwelling located within 2 3 feet (640 915 mm) of a /ot line are permitted
to have non-fire-resistance rated roof eave projections not exceeding 4 16 inches (162 407 mm).

5. Foundation vents installed in compliance with this code are permitted.

R302.1.1 Soffit protection. In construction using vinyl or aluminum soffit material, the following application
shall apply. Soffit assemblies located on buildings with less than a 5 feet (1524 mm) fire separation distance
shall be securely attached to framing members and applied over fire-retardant-treated wood, 23/32-inch (18.3
mm) wood sheathing or 5/8-inch (15.9 mm) exterior grade or moisture resistant gypsum board. Venting
requirements shall be provided in both soffit and underlayments. Vents shall be either nominal 2-inch (51
mm) continuous or equivalent intermittent and shall not exceed the minimum net free air requirements

established in Section R806.2 by more than 50 percent. Townhouse construction shall meet the additional
requirements of Sections R302.2.7 and R302.2.8.

Exceptions:
1. Any portion of soffits having 5 feet (1524 mm) or more fire separation distance.

2. Roof rake lines where the soffit does not communicate to the attic are not required to be protected per this
section.

3. Soffits with less than 3 feet (914 mm) fire separation distance shall meet the projection fire ratin
requirements of Table R302.1.

4. Soffits between buildings located on the same lot.

R302.1.2 Flame spread. Vinyl siding and vinyl soffit materials shall have a flame spread index of 25 or less as
tested in accordance with ASTM Eg&4.

TABLE R302.1(1)
EXTERIOR WALLS

EXTERIOR MINIMUM MINIMUM FIRE
WALL ELEMENT FIRE-RESISTANCE RATING SEPARATION DISTANCE




1 hour—tested in accordance with ASTM E119,

<
Fire-resistance rated UL 263 er-Seetion703-3-of the fnternationet =3 foot
<5 feet®
Walls Buitding-Code with exposure from both sides E—
>
Not fire-resistance rated 0 hours 253 feet
> 5 feet®
Net-alowed NA <2-feet
. . =2 feetto<S-feet
o Fire-resistance rated 1 hour on the underside, or heavy t;rf}ber, or fire- <3 feet
Projections retardant-treated wood® —
<5 feet®
>
Not fire-resistance rated 0 hours 25 > feet
> 5 feet®
Not allowed NA shfect
<5 feet®
Openings in walls 230 maxtmurotwall-area O-hours 3Heet
Unlimited 0 hours 22 ¥fect
> 5 feet®
. . <3 feet
Comply with Section R302.4 <5 feott
Penetrations All %
. eet
None required > 5 foet®

For SI: 1 foot = 304.8 mm.

NA = Not Applicable.

a. The fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the eave overhang if fireblocking is provided from the
wall top plate to the underside of the roof sheathing.

b. The fire-resistance rating shall be permitted to be reduced to 0 hours on the underside of the rake overhang where gable vent openings are not
installed.

c._Fire separation distance requirement for multiple dwellings on a single parcel.

TABLE R302.1(2)
EXTERIOR WALLS—DWELLINGS WITH-FIRE SPRINKLERS
EXTERIOR MINIMUM MINIMUM-FIRE
WALL-ELEMENT FIRE-RESISTANGCE RATING SEPARATION-DISTANGE
. I iy A 0.
Wall BurildineCodevil ; l .
Notfire-resistance rated O-hours 3-feet?
Net-alowed NA <2-feet
o . . +houron-the-undersideor-heavy-timber; o
Projeetions Eire-resistancerated ﬁ . . jre 2feet!
Neotfireresistancerated O-hours 3-feet
Net-alowed NA <3-feet
Soeni . n
Unlimited O-hours 3-feet?
Penetrations Al
Nene-required 3feet®




R302.2 Townhouses. Walls separating townhouse units shall be constructed in accordance with Section R302.2.1 or
R302.2.2 and shall comply with Sections 302.2.3 through 302.2.5.

R302.2.1 Double walls. Each townhouse unit shall be separated from other townhouse units by two 1-hour fire-
resistance-rated wall assemblies tested in accordance with ASTM E119, UL 263 or Section 703.2.2 of the
International 2024 North Carolina Building Code.

R302.2.2 Common walls. Common walls separating townhouse units shall be assigned a fire-resistance rating in
accordance with Item 1 or 2 and shall be rated for fire exposure from both sides. Common walls shall extend to
and be tight against the exterior sheathing of the exterior walls, or the inside face of exterior walls without stud
cavities, and the underside of the roof sheathing. The common wall shared by two townhouse units shall be
constructed without plumbing or mechanical equipment, ducts or vents, other than water-filled fire sprinkler piping
in the cavity of the common wall. Eleetrical-installations—shall-be-in-accordance—-with-Chapters 34-through43-
Penetrations of the membrane of common walls for electrical outlet boxes shall be in accordance with Section
R302.4.

1. Where an automatic sprinkler system in accordance with Section P2904 is provided, the common wall shall
be not less than a 1-hour fire-resistance-rated wall assembly tested in accordance with ASTM E119, UL
263 or Section 703.2.2 of the International Building Code.

2.  Where an automatic sprinkler system in accordance with Section P2904 is not provided, the common wall
shall be not less than a 2-hour fire-resistance-rated wall assembly tested in accordance with ASTM E119,
UL 263 or Section 703.2.2 of the International Building Code.

Exception: Common walls are permitted to extend to and be tight against the inside of the exterior walls if the
cavity between the end of the common wall and the exterior sheathing is filled with a minimum of two 2-inch
nominal thickness wood studs.

R302.2.3 Continuity. The fire-resistance-rated wall or assembly separating townhouse units shall be continuous
from the foundation to the underside of the roof sheathing, deck or slab. The fire-resistance rating shall extend the
full length of the wall or assembly from exterior sheathing to exterior sheathing, including wall extensions through
and separating attached enclosed accessory structures.

R302.2.7 Townhouse eave protection. In fownhouse construction projections extending into the fire separation
distance shall have not less than 1-hour fire-resistive-construction on the underside. Soffit material beyond the fire
separation distance shall be securely attached to framing members and shall be constructed using either
noncombustible soffit material; fire-retardant-treated soffit material; vinyl soffit installed over 3/4-inch (19 mm)
wood sheathing or 5/8-inch (15.9 mm sum board: or aluminum soffit installed over 3/4-inch (19 mm) wood
sheathing or 5/8-inch (15.9 mm sum board. Venting requirements shall be provided in both soffit and

underlayments. Vents shall be either nominal 2-inch (51 mm) continuous or equivalent intermittent and shall not

exceed the minimum net free air requirements established in Section R806.2 by more than 50 percent. Vents in soffit
are not allowed within 4 feet (1219 mm) of fire walls or property lines.

R302.2.8 Townhouse eave projections. Overhang projections not exceeding 12 inches (305 mm) shall be allowed

to extend beyond the property line in townhouse buildings provided all the following conditions are met:
1. Required fire-resistant-rated wall assembly is tight to roof deck;

2. Eaves shall be protected with roof decking and fascia of noncombustible materials or approved fire
retardant- treated wood; and

3. Eaves shall have not less than one layer of s/s-inch (15.9 mm) Type X sum board or equivalent fire
resistive construction on the underside.




R302.2.9 Sound transmission. See Appendix K.

R302.5 Dwelling-garage opening and penetration protection. Openings and penetrations through the walls or
ceilings separating the dwelling from the garage shall be in accordance with Sections R302.5.1 through R302.5.3.

R302.5.1 Opening protection. Openings from a private garage directly into a room used for sleeping purposes
shall not be permitted. Other openings between the garage and residence shall be equipped with solid wood doors
not less than 13/s inches (35 mm) in thickness, solid or honeycomb -core steel doors not less than 1%/ 1nches (35
mm) thick, or 20-minute fire-rated doors. h h § o

automatic-closing deviee:

Exception: A disappearing/pull-down stairway to uninhabited attic space with minimum 3/8-inch (9.53 mm

(nominal) fire-retardant-treated structural panel is equivalent to the separation requirement from attics in Table
R302.6.

TABLE R302.6
DWELLING-GARAGE SEPARATION®

SEPARATION MATERIAL

Not less than !/2-inch gypsum board or equivalent applied to the

From the residence and attics .
garage side

From habitable rooms above the garage® Not less than 3/s-inch Type X gypsum board or equivalent

Structure(s) supporting floor/ceiling assemblies used for separation

y . .
required by this section Not less than !/2-inch gypsum board or equivalent

Not less than !/2-inch gypsum board or equivalent applied to the

located less than 3 feet fi 11i it on th lot|. . .7 . . VR
Garages located less than 3 feet from a dwelling unit GEECEES interior side of exterior walls that are within this area

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm.
a. For dwelling units constructed prior to the 2012 North Carolina Residential Code edition, 1/2 inch or greater existing gypsum board on
the bottom side of the garage ceiling shall be acceptable. Joints shall be taped.
b.Residential aircraft hangar shall comply with North Carolina Building Code section 412.5.

R302.7 Under-stair protection. Enclosed space-under—stairs—thatis-aceessed bya-doereraeecess—panel accessible

space under stairs shall have walls, under-stair surface and any soffits protected on the enclosed side with !/>-inch
(12.7 mm) gypsum board.

R302.11 Fireblocking. In combustible construction, fireblocking shall be provided to cut off both vertical and
horizontal concealed draft openings and to form an effective fire barrier between stories, and between a top story and
the roof space.

Fireblocking shall be provided in wood-framed construction in the following locations:

1. Inconcealed spaces of stud walls and partitions, including furred spaces and parallel rows of studs or staggered
studs, as follows:

1.1. Vertically at the ceiling and floor levels.
1.2. Horizontally at intervals not exceeding 10 feet (3048 mm)- in furred spaces, parallel rows of studs, or
staggered studs.

2. At interconnections between concealed vertical and horizontal spaces such as occur at soffits, drop ceilings
and cove ceilings.

3. In concealed spaces between stair stringers at the top and bottom of the run. Enclosed spaces under stairs shall
comply with Section R302.7.

4. At openings around vents, pipes, ducts, cables and wires at ceiling and floor level, with an approved material
to resist the free passage of flame and products of combustion. The material filling this annular space shall not
be required to meet the ASTM E136 requirements.




5. For the fireblocking of chimneys and fireplaces, see Section R1003.19.

6. Flreblocklng of cornices of a two-family dwelling is requlred at the line of dwelling unit separatlon

SECTION R303
LIGHT, VENTILATION AND HEATING

R303.1 Habitable rooms. Habitable rooms shall have an aggregate glazing area of not less than 8 percent of the floor
area of such rooms. Natural ventilation shall be through windows, skylights, doors, louvers or other approved openings
to the outdoor air. Such openings shall be provided with ready access or shall otherwise be readily controllable by the
building occupants. The openable area to the outdoors shall be not less than 4 percent of the floor area being ventilated.

Exceptions:

1. For habitable rooms ether-thankitehens, the glazed areas need not be openable where the opening is not
requlred by Sectlon R310 and a Whole house mechamcal ventllatzon system or-a-mechanieal-ventiation
5 5 0352 : -0 ms is installed in accordance

Wlth Sectlon M1505

2. For kitchens, the glazed areas need not be openable where the opening is not required by Section R310 and
a local exhaust system is installed in accordance with Section M1505.

3. The glazed areas need not be installed in rooms where Exception 1 is satisfied and artificial light is provided
that is capable of producing an average illumination of 6 footcandles (65 lux) over the area of the room at
a height of 30 inches (762 mm) above the floor level.

4. Use of sunroom and patio covers, as defined in Section R202, shall be permitted for natural ventilation if
in excess of 40 percent of the exterior sunroom walls are open, or are enclosed only by insect screening.

R303.10 Required heating. Where the winter design temperature in Table R301.2 is below 60°F (16°C), every
dwelling unit shall be provided with heating facilities capable of maintaining a room temperature of not less than 68°F
(20°C) at a point 3 feet (914 mm) above the floor and 2 feet (610 mm) from exterior walls in habitable rooms at the
design temperature. The installation of one or more portable space heaters shall not be used to achieve compliance
with this section.

Exception: Unconditioned sunrooms that are thermally isolated from the dwelling.

R308.4.2 Glazing adjacent to doors. Glazing in an individual fixed or operable panel adjaeent-to—a in the same
plane as the door shall be considered to be a hazardous location where the bottom exposed edge of the glazing is
less than 60 inches (1524 mm) above the floor or walking surface and it meets either of the following conditions:

1. Where the glazing is within 24 inches (610 mm) of either side of the door in the plane of the door in a
closed position.



2.  Deleted.

R308.4.5 Glazing and wet surfaces. Glazing in walls, enclosures or fences containing er-adjacenttofacingthe
direction-of-exit-from-hot tubs, spas, whirlpools, saunas, steam rooms, bathtubs, showers and indoor or outdoor
swimming pools where the bottom exposed edge of the glazing is less than 60 inches (1524 mm) measured
vertically above any standing or walking surface shall be considered to be a hazardous location. This shall apply
to single glazing and each pane in multiple glazing.

Exception: Glazing that is more than 60 mches (1524 mm) measured horlzontally, aﬂd—m—a—s&mght—l-me from
the water’s edge. ofa & 22 d
steamroom:

R308.4.6 Glazing adjacent to stairs and ramps. Glazing where the bottom exposed edge of the glazing is less
than 36 inches (914 mm) above the plane of the adjacent walking surface of stairways, landings between flights of
stairs and ramps shall be considered to be a hazardous location.

Exceptions:

1. Where glazing is adjacent to a walking surface and a horizontal rail is installed at 34 to 38 inches (864
to 965 mm) above the walking surface. The rail shall be capable of withstanding a horizontal load of 50
pounds per linear foot (730 N/m) without contacting the glass and have a cross-sectional height of not
less than 1!/, inches (38 mm).

2. Glazing 36 inches (914 mm) or more measured horizontally from the walking surface.

3. Where a change in elevation is 8% inches (210 mm) or less at an exterior door.

R308.6.3 Screens, general. For fully tempered or heat-strengthened glass, a breken-glassretention retaining screen
meeting the requirements of Section R308.6.7 shall be installed below the fall-area-ef-the glass, except for fully
tempered glass that meets Condition 1 or 2 listed in Section R308.6.5.

R308.6.4 Screens with multiple glazing. Where the inboard pane is fully tempered, heat-strengthened or wired
glass, a breken—glass—retention retaining screen meeting the requirements of Section R308.6.7 shall be installed
below the-full-area-of the glass, except for Condition 1 or 2 listed in Section R308.6.5. Other panes in the multiple
glazing shall be of any type listed in Section R308.6.2.

R309 5 Fire sprlnklers Deleted Pyt

R310.1.1 Operational constraints and opening control devices. Emergency escape and rescue openings shall be
operational from the inside of the room without the use of keys, tools or special knowledge. Window opening
control devices and fall prevention devices complying with ASTM F2090 shall be permitted for use on windows

serving as a required emergency escape and rescue opening. and-shal-be-notmore-than 70-nches(178-em)r-abeve
the-finished-Hloor:

R310.2.1 Minimum size. Emergency escape and rescue openings shall have a ﬂet—e}ear—epeﬂ-mg—ef—ﬂet—less—t-haﬂ
57 squarefeet-{0-530-m?) minimum net clear openable area of 4 square feet (0.372 m?) and must have a minimum
total glazing area of not less than 5 square feet (0.465 m2) in the case of a ground floor level window and not less

than 5.7 square feet (0.530 m?2) in the case of an upper story window.

square-feet{0-465-m?)-
R310.2.2 Minimum dimensions. The minimum net clear opening height dimension shall be 24-22 inches (648
559 mm). The minimum net clear opening width dimension shall be 20 inches (508 mm). The net clear opening
dimensions shall be the result of normal operation of the opening.

R310.2.3 Maximum height from floor. Emergency escape and rescue openings shall have the bottom of the clear
opening not greater than 44 inches (1118 mm) above the finished floor.

R310.2.5 Egress roof access window. Egress roof access windows shall be deemed to meet the requirements of
Section R310 where installed such that the bottom of the opening is not more than 44 inches (1118 mm) above the




floor, provided the egress roof access window complies with the minimum opening area requirements of Section
R310.2.1.

R310.3.1 Minimum door opening size. The minimum net clear height opening for any door that serves as an

emergency and escape rescue opening shall be 24-22 inches (649 559 mm). The minimum net clear opening width
dimension shall be 20 inches (508 mm).

R310.4.3 Drainage. Area wells shall be designed for proper drainage.-by-connectingto-the building’sfoundation
eai rod by Section RA05_1
Exception: A drainage system for area wells is not required where the foundation is on well-drained soil or
sand-gravel mixture soils in accordance with the United Soil Classification System, Group I Soils, as detailed in
Table R405.1.

R310.5 Replacement windows for emergency escape and rescue openings. Replacement windows installed in
buildings meeting the scope of this code shall be exempt from Sections R310.2 and R310.4.4, provided that the
replacement window meets the following conditions:

1. The replacement window is the manufacturer’s largest standard size window that will fit within the existing

frame or existing rough opening.

2. The replacement window is of the same operating style as the existing window or a style that provides for an
equal or greater window opening area than the existing window.

3. _The rough opening has not been reconstructed or modified in any manner. If the opening is reconstructed or
modified in any manner, then the opening must comply with the current code requirements for emergency
escape and rescue openings.

R310.6 Dwelling additions. Where dwelling additions contain sleeping rooms, an emergency escape and rescue
opening shall be provided in each new sleeping room. Where dwelling additions have basements, an emergency escape
and rescue opening shall be provided in the new basement.

Exceptions:
1.  An emergency escape and rescue opening is not required in a new basement that contains a sleeping room
with an emergency escape and rescue opening.

2. An emergency escape and rescue opening is not required in a new basement where there is an emergency
escape and rescue opening in an existing basement that is accessed from the new basement.

R310.7 Alterations or repairs of existing basements. New sleeping rooms created in an existing basement shall be
provided with emergency escape and rescue openings in accordance with Section R310.1. Other than new sleeping
rooms, where existing basements undergo alterations or repairs, an emergency escape and rescue opening is not
required.




SECTION R311
MEANS OF EGRESS

R311.1 Means of egress. Dwellings and accessory buildings shall be provided with a means of egress in accordance

with this section. The means of egress shall provide a continuous and unobstructed path of vertical and horizontal
egress travel from all portions of the dwelling and accessory buildings to the required egress door without requiring
travel through a garage. The required egress door shall open directly into a public way or to a yard or court that opens
to a public way.

Exceptions:
1.  Equipment service platforms may be served by ladders constructed in accordance with Section

R310.4.2.1
2. Detached garages and storage buildings

R311.2 Egress door. Not less than one egress door shall be provided for each dwelling unit. The egress door shall be
side-hinged, and shall provide a clear width of not less than 32 inches (813 mm) where measured between the face of
the door and the stop, with the door open 90 degrees (1.57 rad). The clear height of the door opening shall be not less
than 78 inches (1981 mm) in height measured from the top of the threshold to the bottom of the stop. Other doors shall
not be required to comply with these minimum dimensions.

Heress-doersshall- bereadily-openable frominside-the
dwetting All interior egress doors and a minimum of one exterior egress door shall be readily openable from the side
from which egress is to be made without the use of a key or special knowledge or effort.

R311.6 Hallways. The width of a hallway shall be not less than 3 feet (914 mm). measured from the finished surface
of the walls.

R311.6.1 Interior egress doors. All doors providing egress from habitable rooms shall have nominal
dimensions of 2 feet 6 inches (782 mm) width by 6 feet 8 inches (2032 mm) height. Interior egress doors shall

be readily openable from the side from which egress is to be made without the use of a key or special
knowledge or effort.

R311.7.1 Width. Stairways shall be not less than 36 inches (914 mm) in clear width at all points above the
permitted handrail height and below the required headroom height. The clear width of stairways at and below the
handrail height, including treads and landings, shall be not less than 31!/, inches (787 mm) where a handrail is
installed on one side and 27 inches (698 mm) where handrails are installed on both sides.

Exception:
1. The width of spiral stairways shall be in accordance with Section R311.7.10.1.

2. Stairways not required for egress shall be perrnltted to be a minimum width of 26 inches (660 mm).
R311.7. 4 Walklme 0

The walkline across winder treads shall be concentric to the curved direction of travel through the turn and located
12 inches (305 mm) from the side where the winders are narrower. The 12 inch (305 mm) dimension shall be
measured from the widest point of the clear stair width at the walking surface of the winder. If winders are adjacent
within the flight, the point of the widest clear stair width of the adjacent winders shall be used.

R311.7.5 Stair treads and risers. Stair treads and risers shall meet the requirements of this section. For the
purposes of this section, dimensions and dimensioned surfaces shall be exclusive of carpets, rugs or runners.



R311.7.5.1 Risers. The riser height shall be not more than 7*4 8 Y4 inches (396 210 mm). The riser height shall
be measured vertically between leading edges of the adjacent treads. The greatest riser height within any flight
of stalrs shall not exceed the smallest by more than 3/3 inch (9 5 mm) Rtsens—shal—l—b&vertreal—er—s%eped—frem—the

. o 3 3 ~ At
open risers, opemngs 1ocated more than 30 mches (762 mm) as measured Vertlcally, to the ﬂoor or grade below
shall not permit the passage of a 4-inch-diameter (102 mm) sphere. The top and bottom riser of interior stairs
shall not exceed the smallest riser within that stair run by more than 3/4inch (19 mm). The height of the top and
bottom riser of the interior stairs shall be measured from the 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.

Exceptions:
1. The opening between adjacent treads is not limited on spiral stairways.
2. The riser height of spiral stairways shall be in accordance with Section R311.7.10.1.

R311.7.5.2 Treads. The tread depth shall be not less than +8 9 inches (254 229 mm). The tread depth shall be
measured horizontally between the vertical planes of the foremost projection of adjacent treads and at a right
angle to the tread’s leading edge. The greatest tread depth within any flight of stairs shall not exceed the smallest
by more than /s inch (9.5 mm).

R311.7.5.2.1 Winder treads Winder treads shall have a tread depth of not less than 46 9 mches (254 229 mm)
measured betwe : ;
walldine as above a point 12 1nches ( 305 mm) from the side where the treads are narrower. Winder treads shall
have a tread depth of not less than 6 4 inches (352 102 mm) at any point. swithin-the-elear width-ef the-stair—Within
any flight of stairs, the largest greatest winder tread depth at the 12 inch (305 mm) walkline shall not exceed the
smallest windertread by more than /s inch (9.5 mm). Consistently shaped winders at the walkline shall be
allowed within the same flight of stairs as rectangular treads and shall not be required to be within /s inch (9.5
mm) of the rectangular tread depth.

Exception: The tread depth at spiral stairways shall be in accordance with Section R311.7.10.1.

R311.7.5.4 Exterior plastic composite stair treads. Plastic composite exterior stair treads shall comply with
the provisions of this section and SeetionR5072-2-the requirements of ASTM D7032 -2017.

R311 7.6 Landmgs for stalrways here

depth—m—thed&ee&mm#tra%e%shaﬂ—beﬂeﬂess—dﬁﬂ%éﬂﬁehe&@%mm) There shall be a ﬂoor or landmg at the
top and bottom of each stairway. A flight of stairs shall not have a vertical rise larger than 12 feet 7 inches (3734
mm) between floor levels or landings. The width of each landing shall not be less than the width of the stairway
served. Every landing shall have a minimum dimension of 36 inches (914 mm) measured in the direction of

travel.

Exception: A floor or landing is not required at the top of an interior flight of stairs, including stairs in an
enclosed garage, provided that a door does not swing over the stairs.

R311.7.7 Stairway walking surface. The walking surface of treads and landings of stairways shall be sloped not
steeper than 1 unit vertical in 48 units horizontal (2-percent slope).

R311.7.8 Handrails. Handrails shall be provided on not less than one side of each flight of stairs with four or more
risers.

R311.7.8.1 Height. Handrail height, measured vertically from the sloped plane adjoining the tread nosing, or finish
surface of ramp slope, shall be not less than 34 inches (864 mm) and not more than 38 inches (965 mm).

Exceptions:
1. The use of a volute, turnout, ef starting easing or starting newel shall be allowed over the lowest tread.



2. Where handrail fittings or bendings are used to provide continuous transition between flights,
transitions at winder treads, the transition from handrail to guard, or used at the start of a flight, the
handrail height at the fittings or bendings shall be permitted to exceed 38 inches (965 mm).

R311.7.8.4 Continuity. Handrails shall be continuous for the full length of the flight, from a point directly
above the top riser of the flight to a point directly above the lowest riser of the flight. Handrail ends shall be
returned toward a wall, guard walking surface continuous to itself, or terminate to a post.

Exceptions:

1. Handrail continuity shall be permitted to be interrupted by a newel post at a turn in a flight with
winders, at a landing, or over the lowest tread.

2. A volute, turnout or starting easing shall be allowed to terminate over the lowest tread and over the
top landing.

3. Two or more separate rails shall be considered continuous if the termination of the rails occurs within
6 _inches (152 mm) of each other. If transitioning between a wall-mounted handrail and a
guardrail/handrail, the wall-mounted rail shall return into the wall.

R311.7.8.5 Grip size. Required handrails shall be of one of the following types or provide equivalent
graspability.

1. Type L. Handrails with a circular cross section shall have an outside diameter of not less than 1'/4 inches
(32 mm) and not greater than 2 inches (51 mm). If the handrail is not circular, it shall have a perimeter
of not less than 4 inches (102 mm) and not greater than 6'/4 inches (160 mm) and a cross section of not
more than 2'/4 inches (57 mm). Edges shall have a radius of not less than 0.01 inch (0.25 mm).

2. Type Il. Handrails with a perimeter greater than 6!/4 inches (160 mm) shall have a graspable finger
recess area on both sides of the profile. The finger recess shall begin within /4 inch (19 mm) measured
vertically from the tallest portion of the profile and have a depth of not less than %/¢ inch (8 mm) within
7/s inch (22 mm) below the widest portion of the profile. This required depth shall continue for not less
than 3/ inch (10 mm) to a level that is not less than 13/4 inches (45 mm) below the tallest portion of the
profile. The width of the handrail above the recess shall be not less than 1'/4 inches (32 mm) and not
more than 23/4 inches (70 mm). Edges shall have a radius of not less than 0.01 inch (0.25 mm).

Exception: Exterior handrails (garages and areas exposed to the weather) shall not be more than 31/2 inches
(89 mm) in cross-section dimension.

R311.7.8.6 Exterior plastic composite handrails. Plastic composite exterior handrails shall comply with the
requirements of Seetionr RS60722-ASTM D7032.

R311.7.10 Special stairways. Spiral stairways and bulkhead enclosure stairways and bowed tread stairways shall
comply with the requirements of Section R311.7 except as specified in Sections R311.7.10.1 and R3H-7402-
R311.7.10.3.

R311.7.10.3 Bowed tread stairways. Bowed tread stairways are permitted provided they are uniform in
bowed tread depth along the entire width of the tread with not more than 3/s-inch (9.5 mm) variance from

reatest to smallest tread in the stairway flight. At no point shall the tread be less than 9 inches (229 mm) with
a nosing as listed in Sections R311.7.5.2 and R311.7.5.3, respectively.

R311.7.10.3.1 Standard stairway application. The bottom three treads in a standard straight run stairway
application as listed under Section R311.7.5.2 are permitted to bow provided that, at no point along the width
of the tread, they are less than 9 inches (229 mm) as measured under Section R311.7.5.2 and each bowed tread
is uniform with other bowed treads with no more than 3/s-inch (9.5 mm) variance from greatest to least. Nosing
is required as listed in Section R311.7.5.3.

R311.7.10.3.2 Bowed tread circular stairways.

Bowed treads in a circular stairway are permitted provided they are uniform, as per winder treads as listed in
Section 311.7.5.2.1, measured at a point 12 inches (305 mm) from the side where the treads are narrower. At
this walk line, bowed treads must be uniform with other circular stairway treads with the greatest tread not to

exceed the smallest by more than 3/s inch (9.5 mm). Nosing is required as listed in Section R311.7.5.3.
R311.7.11 Alternating tread devices. Deleted. Alternating—tread-devices—shall-not-beused-as—an—-element-ofa




SECTION R313
AUTOMATIC FIRE SPRINKLER SYSTEMS

DELETED

R314.2.2 Alterations, repairs and additions. Where alterations, repairs or additions requiring a building permit
occur, the individual dwelling unit shall be equipped with smoke alarms located as required for new dwellings.

Exceptions:

1. Work involving the exterior surfaces of dwellings, such as the replacement of roofing or siding, the
addition or replacement of windows or doors, or the addition of a porch or deck.

2. Installation, alteration or repairs of plumbing or mechanical systems.
R314.3 Location. Smoke alarms shall be installed in the following locations:
1. In each sleeping room.
2. Outside each separate sleeping area in the immediate vicinity of the bedrooms.

3. On each additional story of the dwelling, including basements and habitable attics and not including crawl
spaces and uninhabitable attics. In dwellings or dwelling units with split levels and without an intervening door
between the adjacent levels, a smoke alarm installed on the upper level shall suffice for the adjacent lower
level provided that the lower level is less than one full story below the upper level.

4. Not less than 3 feet (914 mm) horizontally from the door or opening of a bathroom that contains a bathtub or
shower unless this would prevent placement of a smoke alarm required by this section.



5. Deleted.

R314.3.1 Installation near cooking appliances. Smoke alarms shall not be installed in the following locations
unless this would prevent placement of a smoke alarm in a location required by Section R314.3.

1. Ionization smoke alarms shall not be installed less than 20 feet (6096 mm) horizontally from a permanently
installed cooking appliance.

2. Ionization smoke alarms with an alarm-silencing switch shall not be installed less than 10 feet (3048 mm)
horizontally from a permanently installed cooking appliance.

3. Photoelectric smoke alarms shall not be installed less than 6 feet (1828 mm) horizontally from a
permanently installed cookmg appliance.

Deleted S

R315.2.1 New construction. For new construction, carbon monoxide alarms shall be provided in dwelling units
where either or both of the following conditions exist.

1. The dwelling unit contains a fuel-fired appliance or fireplace.

2. The dwelling unit has an attached garage with an opening that communicates with the dwelling unit.
R315.2.2 Alterations, repairs and additions. Where alterations, repairs or additions requiring a building permit
occur, the-ndividual-dwellingwrit,or where one or more sleeping rooms are added or created in existing dwellings,

or where fuel-fired appliances or fireplaces are added or replaced, shall be equipped with carbon monoxide alarms
located as required for new dwellings.

Exceptions:

1. Work involving the exterior surfaces of dwellings, such as the replacement of roofing or siding, or the
addition or replacement of windows or doors, or the addition of a porch or deck- or the installation of a
fuel-fired appliance that cannot introduce carbon monoxide to the interior of the dwelling.

2. Deleted. Installation;alteration-orrepairs-of plombing systems-
3. Deleted. Instalation;-alteration-orrepairs-of mechanteal-systems-that-are- not-fuel-fired:

R316.5.2 Roofing. The thermal barrier specified in Section R316.4 is not required where the foam plastic in a roof
assembly or under a roof covering is installed in accordance with the code and the manufacturer’s instructions and
is separated from the interior of the building by one of the following:

1) Tongue-and-groove wood planks
2) Wood structural panel sheathing, in accordance with Section R803, that is not less than '*/3; inch (11.9

mm) thick bonded with exterior glue, identified as Exposure 1 and with edges supported by blocking or
tongue-and-groove joints or an equivalent material.
The smoke-developed index for roof applications shall not be limited.
R316.5.4 Crawl spaces. The thermal barrier specified in Section R316.4 is not required where all of the following
apply:
1. Crawl space access is required by Section R4608-4. R408.8 and Section R409.1.2
2.  Entry is made only for purposes of repairs or maintenance.

3. The foam plastic insulation has been tested in accordance with Section R316.6 or the foam plastic insulation
is protected against ignition using one of the following ignition barrier materials:

3.1. 1'/>-inch-thick (38 mm) mineral fiber insulation.

3.2. Ys-inch-thick (6.4 mm) wood structural panels.

3.3. 3/g-inch (9.5 mm) particleboard.

3.4. !4-inch (6.4 mm) hardboard.

3.5. 3/g-inch (9.5 mm) gypsum board.

3.6. Corrosion-resistant steel having a base metal thickness of 0.016 inch (0.406 mm).
3.7. !4-inch (6.4 mm) fiber-cement panel, soffit or backer board.



R316.7 Termite damage. The use of foam plastics in areas of “wery-moderate-heavy” termite infestation probability
shall be in accordance with Section R318.4.

SECTION R317
PROTECTION OF WOOD AND
WOOD-BASED PRODUCTS AGAINST DECAY

R317.1 Location required. Protection of wood and wood-based products from decay shall be provided in the
following locations by the use of naturally durable wood or wood that is preservative-treated in accordance with
AWPA Ul.

1.

In crawl spaces or unexcavated areas located within the periphery of the building foundation, wood joists or
the bottom of a wood structural floor where closer than 18 inches (457 mm) to exposed ground, wood girders
where closer than 12 inches (305 mm) to exposed ground.;-and-weed-columns-where-closerthan-8-inches(204
mm)-to-expesed-ground:

Wood framing members—inehadingeolamns; that rest-direetly on concrete or masonry exterior foundation
walls and are less than 8 inches (203 mm) from the exposed ground.

Sills and sleepers on a concrete or masonry slab that is in direct contact with the ground unless separated from
such slab by an impervious moisture barrier.

The ends of wood girders entering exterior masonry or concrete walls having clearances of less than !/, inch
(12.7 mm) on tops, sides and ends.

Wood siding, sheathing and wall framing on the exterior of a building having a clearance of less than 6 inches
(152 mm) from the ground or less than 2 inches (51 mm) measured vertically from concrete steps, porch slabs,
patio slabs and similar horizontal surfaces exposed to the weather.

Wood structural members supporting moisture-permeable floors or roofs that are exposed to the weather, such
as concrete or masonry slabs, unless separated from such floors or roofs by an impervious moisture barrier.

Wood furring strips or other wood framing members attached directly to the interior of exterior masonry walls
or concrete walls below grade except where an approved vapor retarder is applied between the wall and the
furring strips or framing members.

. All portions of a porch, screen porch or deck from the bottom of the header down, including posts, guardrails,

pickets, steps, and floor structure. Coverings that would prevent moisture or water accumulation on the surface
or at joints between members are allowed.

Exception: Columns complying with Section R317.1.3, Exception 3.

R317.1.1 Field treatment. Deleted. Et

treatedin-the fieldin-accordance-with AWRA M4

R317.1.3 Wood columns. Wood columns shall be approved wood of natural decay resistance or approved
pressure-preservative-treated wood.

Exceptions:

1. Columns in basements when supported by a concrete floor with an approved impervious moisture barrier
installed between the slab and earth.

2. Columns exposed to the weather when all of the following conditions are met:




a. The column is supported by piers or metal pedestals projecting 1 inch (25.4 mm) above a concrete
floor or 6 inches (152 mm) above exposed earth and the earth is covered by an approved impervious
moisture barrier;

b. There are no joints in or between structural members (from the header to the base of the column);

c. The column is protected from exposure to surface moisture at the top by a roof, eave, or overhang;
and

d. The exterior surface of the column is full sealed (paint, sealer, etc.) against moisture intrusion.

3. Columns in enclosed crawl spaces or unexcavated areas located within the periphery of the building
when supported by a concrete pier or metal pedestal at a height more than 8 inches (203 mm) from exposed

earth and the earth is covered by an impervious moisture barrier.

R317.4 Plastic composites. Plastic composite exterior deck boards, stair treads, guards and handrails containing
wood, cellulosic or other biodegradable materials shall comply with the requirements of SeetionR50722-ASTM
D7032.

SECTION R318
PROTECTION AGAINST
SUBTERRANEAN TERMITES

R318.1 Subterranean termite control methods. In areas subject to damage from termites as indicated by Table
R301.2, protection shall be by one, or a combination, of the following methods:

1. Chemical termiticide treatment in accordance with Section R318.2.

2. Termite-baiting system installed and maintained in accordance with the /abels_and according to the rules

adopted by the North Carolina Structural Pest Control Committee (02 NOAC 34).

Pressure-preservative-treated wood in accordance with the-previstons-ofSeetion R3+7+1-AWPA Ul.
4. Naturally durable termite-resistant wood.

Deleted. Physi
R317 1=

6. Deleted.
R318.1.2 Field treatment. Deleted. Eie utends;notchesan
hall in the Seld ’ i AWPA M4
R318.2 Chemical termiticide treatment. Chemical termiticide treatment shall include soil treatment or field-applied
wood treatment. The concentration, rate of application and method of treatment of the chemical termiticide shall be

in strict accordance with the termiticide /abel. and applied according to the rules adopted by the North Carolina
Structural Pest Control Committee (02 NOAC 34).

R318.3

Barriers. Deleted. Approved—physical-ba
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R318.4.1 Foundation walls. All foam plastic shall be a minimum of 8 inches (203 mm) above grade. See
Appendix NC-D.

Exception: Foam plastic less than 8 inches (203 mm) above or in contact with grade shall be installed in
accordance with Section 318.4.5 and Appendix NC-D.

R318.4.2 Termite control. When foam plastic is in contact with the ground, subterranean termite control shall
be in accordance with Section 318.1.

R318.4.3 Slab on grade (nonstructural). Foam plastic shall be installed along the vertical edge and underneath
the slab as specified in Section R318.4.5.

R318.4.4 Slab on grade (structural). All slabs that distribute the wall loads to the foundation shall be insulated

as specified in this section. Foam plastic shall be installed along the vertical edge and underneath grade as
specified in Appendix NC-D, Figure NCD-3.

R318.4.5 Foam plastic in contact with ground. Foam plastic in contact with the ground shall comply with
Sections R318.4.5.1 through R318.4.5.4.

R318.4.5.1 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 (51 mm) minimum inspection
gap shall be maintained from the bottom of the weather-resistant siding to the top of any foam plastic. A
minimum 4-inch (102 mm) treatment gap shall be provided beginning not more than 6 inches (152 mm)
below grade. The top and bottom edges of the foam plastic installed between the inspection gap and the
treatment gap shall be cut at a 45-degree (0.79 rad) angle. See Appendix NC-D.

Exception: For additional requirements for insulting concrete form (ICF) foundations see Section
R404.1.3.3.6.1.

R318.4.5.2 Protection of exposed foam plastic. Exposed foam plastic shall be protected from physical damage.

The required inspection gap foam plastic and treatment gap shall be on the exterior with a cementitious
coating that extends at least 2 inches (51 mm) below the foam plastic onto the surface of the foundation wall.

See Appendix NC-D.

R318.4.5.3 Waterproofing foam plastic between inspection gap and treatment gap. Waterproofing shall be
installed over the required cementitious coating from 6 inches (152 mm) above grade to the treatment gap in
accordance with manufacturer’s installation instructions.

R318.4.5.4 Dampproofing of below grade walls. Any foam plastic applied below the treatment gap shall be
installed after required foundation wall dampproofing is in place. See Section R406 and Appendix NC-D.

SECTION R320
ACCESSIBILITY



R320.1 Scope. Where there are four or more dwelling units or sleeping units in a single structure, the provisions of
Chapter 11 of the International Building Code for Group R-3 shall apply.

Exception: Owner-occupied lodging houses with five eight or fewer guestrooms are not required to be accessible.
0

R321.1.1 Clearance Between Hoistways Doors and Car Doors or Gates The clearance between the hoistway doors
or gates and the hoistway edge of the landing sill shall not exceed 3/4 inch (19 mm). The distance between the hoistway

face of the landing door or gate and the car door or gate shall not exceed 4 inches (101.6 mm) as follows:

1. Horizontal sliding car doors and gates shall be designed and installed to withstand a force of 75 pounds
applied horizontally on an area 4 inches by 4 inches at right angles to and at any location on the car door without
permanent deformation. The deflection may not exceed 3/4 inch and may not displace the door from its guides
or tracks. The force must be applied while the door is in the fully closed position.

2. Folding car doors shall be designed and installed to withstand a force of 75 pounds applied horizontally using
a 4-inch-diameter sphere at any location within the folds on the car door without permanent deformation. The
deflection may not exceed 3/4 inch and may not displace the door from its guides. The force must be applied
while the door is in the fully closed position.

Exception: A permanent installation of a nonremovable, hoistway door space guard, a full height door baffle
or door baffle that is at least 31.75" in height is allowed. The door space guard, full height door baffle or 31.75”
door baffle must be designed and installed to withstand a force of 75 pounds applied horizontally using a 4-

inch-diameter sphere at any location of the space guard without permanent deformation while allowing no more
than 3/4"sill.

R321.2 Platform lifts. Where provided, platform lifts shall comply with ASME A18.1.
R321.3 Accessibility. Deleted. Elevators-erplatformi hat are part-of an-accessible
£ the /s onel Buildine Code—shal I with JCC 71

R321.4 Certification The installer shall certify that the following conditions have been met.
1. The elevator or platform lift has been installed in accordance with the manufacturer’s installation instructions.

2. The elevator meets the requirements of ASME A17.1/CSA B44.

3. The elevator or platform lift meets the requirements of the North Carolina Electrical Code. Before a

Certificate of Occupancy is issued, the permit holder shall provide the code enforcement official a letter of

certification from the installer, evidencing compliance with the above conditions. Any maintenance
requirements required by the manufacturer must be stated and affixed to the component.

4. SECTION R322
FLOOD-RESISTANT CONSTRUCTION

5. R322.1 General. Buildings and structures constructed in whole or in part in flood hazard areas, including A
or V Zones and Coastal A Zones, as established in Table R301.2, and substantial improvement and repair of
substantial damage of buildings and structures in flood hazard areas, shall be designed and constructed in
accordance with the provisions contained in this section. Buildings and structures that are located in more
than one flood hazard area shall comply with the provisions associated with the most restrictive flood hazard
area. Buildings and structures located in whole or in part in identified floodways shall be designed and
constructed in accordance with ASCE 24. See additional provisions in Chapter 46.

6. R322.1.9 Manufactured homes. Deleted. The




7. R322.2.4 Tanks. Deleted. Undere

8. R322.3 Coastal high-hazard areas (including V Zones and Coastal A Zones, where designated). Areas
hat have heen determine e H zave heiohtc in avee oot (014 mm ubie

12. R322.3.2 Elevation requirements. Deleted.
13- 1. Buildinesand structures—erected—wi







R324.4.1.1 Roof load. Portions of roof structures not covered with photovoltaic panel systems shall be designed
for dead loads and roof'loads in accordance with Sections R301.4 and R301.6. Portions of roof structures covered
with photovoltaic panel systems shall be designed for the following load cases:

1. Dead load (including photovoltaic panel weight) plus spew roof load in accordance with Table R301.2.

2. Dead load (excluding photovoltaic panel weight) plus roof live load ersnewlead, whichever is greater,
in accordance with Section R301.6.

R326.3 Story above grade plane. A habitable attic shall be considered a story above grade plane.

Exceptions: A habitable attic shall not be considered to be a story above grade plane provided that the
habitable attic meets all the following:

1. The aggregate area of the habitable attic is either of the following:
1.1. Not greater than ene-third 50 percent of the floor area of the story below.

2. The occupiable space is enclosed by the roof assembly above, knee walls, if applicable, on the sides and the
floor-ceiling assembly below.

3. The floor of the habitable attic does not extend beyond the exterior walls of the story below.

SECTION R327
SWIMMING POOLS, SPAS AND HOT TUBS

R327.1 General. The design and construction of pools and spas shall comply with theliternational-SwinmingPool
and-Spa-Code:_Appendix NC-A.

R328.3.1 Spacing. Individual units shall be separated from each other by not less than 3 feet (914 mm) except
where smaller separation distances are documented to be adequate based on large-scale fire testing complying with
Seetion 1207 1-5-of the International Fire-Code: UL 9540A.



R328.5 Energy ratings. Individual £SS units shall have a maximum rating of 20 kWh. The aggregate rating of the
ESS shall not exceed:

1. 40 kWh within utility closets, basements and storage or utility spaces.

2. 80 kWh in attached or detached garages and detached accessory structures.
3. 80 kWh on exterior walls.

4. 80 kWh outdoors on the ground.

SECTION R330
STATIONARY FUEL CELL POWER SYSTEMS

Deleted.

SECTION R331
DOCKS, PIERS, BULKHEADS AND WATERWAY STRUCTURES

R331.1 General. Docks, piers, bulkheads and waterway structures shall be constructed in accordance with Chapter
36 of the North Carolina Building Code.

Exceptions: Structures complying with the following are not required to meet the provisions of this code.

1. Docks and Piers built over private ponds.

2. Fixed in place walkways, docks, and piers not covered in Exception 1 and not exceeding 144

square feet for single family dwelling.
3. Minor repairs to existing docks, piers and waterway structures.

SECTION R332
LICENSED RESIDENTIAL CARE

R332.1 General. Buildings in which more than three people are harbored for medical, charitable or other care or

treatment shall be classified as residential care facilities. The state agency having jurisdiction shall classify the

facility as a residential care home, small residential care facility or small nonambulatory care facility.

R332.1.1 Fire extinguishers. Fire extinguishers shall be installed in licensed residential care facilities in
accordance with the North Carolina Fire Prevention Code.

R332.1.2 Means of egress. Where two means of egress exits are required, the exits or exit access doors shall be
so located and constructed to minimize the possibility that both may be blocked by any one fire or other

emergency condition.




R332.2 Residential Care Facilities. Homes keeping no more than six adults or six unrestrained children who are
able to respond and evacuate the facility without verbal or physical assistance, determined by the state agency
having jurisdiction to be licensable, shall be classified as Single-Family Residential and comply with the
requirements of this section.

R332.2.1 Means of egress. Each normally occupied story of the facility shall have two remotely located means

of egress exits. The exits or exit access doors shall be so located and constructed to minimize the possibility
that both may be blocked by any one fire or other emergency condition.

R332.2.2 Smoke Detection Systems. Smoke detectors shall be provided on all levels.
R332.2.3 Interior finishes. Interior wall and ceiling finishes shall be Class A, B or C.

R332.2.4 Heating appliances. Unvented fuel-fired heaters and portable electric heaters shall be prohibited.

R332.3 Licensed Small Residential Care Facilities. The following facilities when determined by the State Agency
having jurisdiction to be licensable, shall be classified as Single-Family Residential and comply with the

requirements of this section.

1. Residential Care Facilities keeping no more than six adults or six unrestrained children with no more than
three who are unable to respond and evacuate without verbal or physical assistance.

2. Residential Care Facilities keeping no more than five adults or five children who are unable to respond and
evacuate without verbal or physical assistance, when certifiable for Medicaid reimbursement, and when
staffed 24-hours per day with at least two staff awake at all times.

3. Residential Care Facilities keeping no more than nine adults or nine children who are able to respond and
evacuate without verbal or physical assistance.

R332.3.1 Fire Resistance Construction. The building shall be of one-hour fire resistant rated construction
including all walls, partitions, floors and ceilings. Bedroom doors shall be 1.75 inches solid wood core.

Exception: No rating shall be required if the building is NFPA 13D sprinklered with a wet pipe system
with a 30-minute water supply. Bathrooms, toilets, closets, pantries, storage spaces, attached garages, and

utility spaces shall be sprinklered. The sprinkler system shall be monitored per North Carolina Fire Code,
Section 903.4 (Section 903.4, Exception 1 is not applicable in this occupancy)

R332.3.2 Building height and area. Buildings shall not exceed two stories in height and shall not exceed 7,000
square feet (650 m?) per story for dwellings applying the exception in Section R332.2.1 and 12,000 square feet
(1114.8 m?) per story for all other dwellings. For purposes of this section, attics and basements used as
habitable spaces shall be considered as stories.

R332.3.3 Quantity of exits. Each normally occupied story of the facility shall have two remotely located exits.

The exits doors shall be so located and constructed to minimize the possibility that both may be blocked by any
one fire or other emergency condition.

R332.3.4 Egress stairs. Required facility egress stairways shall be either exterior unenclosed or interior
enclosed on each level with one-hour fire-resistant rated construction and self-closing 20-minute labeled doors.

Other interior stairways shall be enclosed on one floor level with one-hour fire resistant walls and self-closing
20-minute labeled doors.

R332.3.5 Smoke and heat detectors. Smoke detectors shall be provided on all levels. Heat detectors shall be
installed in all attic spaces. The heat detectors shall be connected to the fire alarm and detection system.

R332.3.6 Incidental accessory occupancies. Any incidental use area, as defined by North Carolina Building

Code, Table 508.2.5, shall be enclosed with one-hour fire-resistant rated construction and self-closing 20-
minute labeled door or provided with an automatic sprinkler system and smoke resistant separation from other

areas.
R332.3.7 Fire alarm systems. A building fire alarm system shall be provided in accordance with NFPA 72.
Provisions shall be made to activate the internal evacuation alarm at all required exits.

R332.3.8 Interior finishes. Interior wall and ceiling membranes shall be gypsum wallboard, plaster or other
non-combustible material.

R332.3.9 Heating appliances. Unvented fuel-fired heaters, floor furnaces, and portable electric heaters shall
not be installed.




R332.3.10 Occupants. Occupants younger than six-years of age shall sleep on the level of exit discharge with
adult supervision.
R332.4 Small Non-ambulatory Care Facilities. Facilities keeping no more than six adults or six children who are
unable to respond and evacuate without verbal or physical assistance, when determined by the State Agency having

jurisdiction to be licensable shall comply with the requirements of R332.3 for Licensed Small Residential Care
Facilities.

R332.4.1 Automatic sprinkler systems. The building shall be sprinklered with a wet pipe system in
accordance with NFPA 13D with a 30-minute water supply including bathrooms, toilets, closets, pantries,
storage spaces, attached garages, and utility spaces. The sprinkler system shall be monitored per North Carolina
Fire Code, Section 903.4. North Carolina Fire Code, Section 903.4, Exception 1 shall not apply to this section.

SECTION R333
LICENSED ADULT AND CHILD DAY CARE

R333.1 Means of egress.
R333.1.1 Location. Rooms where occupants receive care shall be on the level of exit discharge.

R333.1.2 Quantity of Exits. Adult and child day care facilities shall have two or more remote means of egress.

Exception: A room where occupants receive care and comply with all of the following:

a. Located on the level of exit discharge, and

b. Has an exit door directly to the exterior.
R333.1.3 Walls and Ceilings. All walls and ceilings in rooms which are used for day care purposes and are part
of an egress (exiting) path shall have interior membranes of noncombustible construction such as but not limited
to plaster or gypsum wallboard or shall comply with Section 803 of the North Carolina Building Code.

R333.2 Portable Fire Extinguishers. At least one 2-A:10-B:C fire extinguisher shall be provided per floor with a
maximum of 40 feet travel distance to the extinguisher.

SECTION R334
DEMOLITION

R334.1 Demolition. Where a building or structure regulated by this code has been demolished or removed, the lot
shall not create a new hazard to the site or to adjoining properties. All utilities shall be properly terminated.







CHAPTER 4
FOUNDATIONS

R401.4.1 Geotechnical evaluation. i e
R401-4-1 shall be-assumed- The load bearm,q Values greater than 2000 psf ( 95 8 kPa) in Table R401 4 l require an
engineering evaluation.

TABLE R401.4.1

PRESUMPTIVE LOAD-BEARING VALUES
OF FOUNDATION MATERIALS?®

LOAD-BEARING PRESSURE
(pounds per square foot)

CLASS OF MATERIAL

Crystalline bedrock 12,000
Sedimentary and foliated rock al
Sandy gravel and/or gravel 3660
(GW and GP) 2000
Sand, silty sand, clayey sand, silty 2000
gravel and clayey gravel 3000
(SW, SP, SM, SC, GM and GC)

Clay, sandy, silty clay, clayey silt, 1506
silt and sandy siltclay 30000

(CL, ML, MH and CH)

For SI: 1 pound per square foot = 0.0479 kPa.

a. Where soil tests are required by Section R401.4, the allowable bearing capacities of the soil shall be part of the recommendations.

b. Where the building official determines that in-place soils with an allowable bearing capacity of less than 4;560 2000 psf are likely to be present
at the site, the allowable bearing capacity shall be determined by a soils investigation.

SECTION R403
FOOTINGS

R403.1 General. All exterior walls shall be supported on continuous solid or fully grouted masonry or concrete
footings, crushed stone footings, wood foundations, or other approved structural systems that shall be of sufficient
design to accommodate all loads according to Section R301 and to transmit the resulting loads to the soil within the
limitations as determined from the character of the soil. Footings shall be supported on undisturbed natural soils or
engineered fill. Concrete footing shall be designed and constructed in accordance with the provisions of Section R403
or in accordance with ACI 332. Discontinuous footings shall be permitted to be constructed in accordance with ACI
332 for concrete foundation walls and Appendix NC-C for masonry foundation walls.

TABLE R403.1(1)




4000

3;500

3;000

12

12

12

2;500

12

12

2;000

12

T

©

12

T

4500

B=b | b | 26 | 26 | 26 | 26
P66 | 26 | =6 | 26 | 126 | 26

27 | tex6 | Bx6 | 2x6 | 12x6 | +2x6
26 | 26 | =6 | =26 | 126 | +2x6

Bx6 | 126 | 26

o6 | Hx6 | <6 | 26 | 126 | +2x6
o6 | M6 | 26 | 2x6 | 126 | 26
o6 | HMx6 | B>x6 | 26 | 126 | 26

6 | B>x6 | B2x6 | 26 | 126 | 26
P66 | Bx6 | =6 | 2x6 | 126 | 2x6
H>6 | B>6 | =6 | 26 | 126 | +2x6

248 | =6 | Hx6 | 2x6 | 126 | 26
H6 | 26 | =6 | 26 | 126 | 26

66

23 | 6 | Bx6 | 2x6 | 126 | +2x6
206 | =6 | B2=6 | =26 | 126 | 2x6
27 | o6 | Bx6 | 2x6 | 126 | +2x6

25 pstgroundsnow | Zstory—with-erawdspace




EfEEM)

CRANL
A CE

SLAE
o G A0E

26 | 26 | 126 | 126 | 126 | 12<6

B<6 | 26 | 126 | 126 | 126 | 12<6

<6 | M6 | 12x6 | 126 | 126 | 12<6
<6 | Bx6 | 1226 | 126 | 126 | 12<6

2026 | 6 | 26 | 226 | 126 | 126

23x8 | =6 | M6 | 26 | 126 | 126
23x8 | =6 | M6 | 126 | 126 | 126
25%09 | 19x6 | 156 | Bx6 | 126 | 126
20+ | 27 | 6 | M6 | 126 | 126

Bxb6 | 126 | 126 | 26 | 126 | 126
B5x6 | 126 | 126 | 26 | 126 | 126
1x6 | M6 | 126 | 126 | 126 | 126
<6 | M6 | 1226 | 126 | 126 | 12<6
206 | 56 | 126 | 126 | 126 | 12<6
248 | Bx6 | M6 | 126 | 126 | 12<6
238 | B>=6 | M6 | 12x6 | 126 | 12<6
269 | 19x6 | 1526 | 136 | 126 | 12<6

20 | 223 | =6 | Hx6 | 126 | 12<6

Hxb6 | 126 | 126 | 126 | 126 | 126
6 | Bx6 | 126 | 126 | 126 | 126
2060 | 156 | 126 | 126 | 126 | 126

20%6 | 56 | 126 | 126 | 126 | 126
2x3 | =6 | B6 | 2x6 | 126 | 126
25%9 | 196 | 56 | B><6 | 126 | 126




PR R

=
o]
[)}

PE

=
h
[)}

FEEET R T

i

FIEE|E

=
o]
[)}

ol
()}

FEIRIEI T EER\ R\ E

PIEIEIE R

FIEIEEE R R




FIEEETIE

PEEEE

FEEEE

o
N

f
o)
N

ol
()}

i

b

=
o)
N

ol
()}

=
o)
N

ol
()}

LEEIT R R D EER)E

FEEEE R R R

—_—

siolion i)

CRANL
APAGE

.___L_—

EfEEME




TABLE R403.1(1) »P¢d

MINIMUM WIDTH OF CONCRETE, PRECAST OR MASONRY FOOTINGS (INCHES)

LOAD-BEARING VALUE OF SOIL (psf)

1500 | 2000 | 3000 | 4000
Light-frame wood construction
1-STORY - Slab-on-grade 12 12 12 12
1-STORY - Crawl space 14 12 12 12
1-STORY - plus basement wall 17 13 12 12
2-STORY - Slab-on-grade 13 12 12 12
2-STORY - Crawl space 18 13 12 12
2-STORY - plus basement wall 21 16 12 12
3-STORY - Slab-on-grade 16 12 12 12
3-STORY - Crawl space 21 16 12 12
3-STORY - plus basement wall 24 18 12 12
Light-frame wood construction with brick veneer or 8-inch hollow concrete
masonry
1-STORY - Slab-on-grade 12 12 12 12
1-STORY - Crawl space 17 13 12 12
1-STORY - plus basement wall 20 15 12 12
2-STORY - Slab-on-grade 19 14 12 12
2-STORY - Crawl space 24 18 12 12
2-STORY - plus basement wall 27 20 14 12
3-STORY - Slab-on-grade 25 19 13 12
3-STORY - Crawl space 30 23 15 12
3-STORY - plus basement wall 33 25 17 13
8 inch grout-filled concrete masonry

1-STORY - Slab-on-grade 15 12 12 12
1-STORY - Crawl space 20 15 12 12
1-STORY - plus basement wall 23 17 12 12
2-STORY - Slab-on-grade 23 18 12 12
2-STORY - Crawl space 28 21 14 12
2-STORY - plus basement wall 31 24 16 12
3-STORY - Slab-on-grade 32 24 16 12
3-STORY - Crawl space 37 28 19 14
3-STORY - plus basement wall 40 30 20 15

The table is based on the following conditions and loads:

Building width: 36 feet; Wall height: 9 feet; Crawl space wall height: 10 feet; Basement wall height: 10 feet

Basement wall height: 8 feet




Dead loads: 20 psf roof and ceiling assembly, 10 psf floor assembly, 15 psf wall assembly

Roof Live load: 20 psf
Live Load: 40 psf first floor, 30 psf second and third floor each

a. The table assumed a clear-span roof, such as a truss
The table assumed a center-bearing wall carrying the load with floor tributary length no more than 9 feet

c. Linear interpolation of footing width is permitted between the soil bearing pressures in the table.
Extrapolation is not permitted.
d. Table does not include habitable attic floor load.
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IABLE R403.1(2)
PIER2 AND FOOTINGP SIZES FOR SUPPORT OF GIRDERS

AREA® 1(ONE) STORY 2 (TWQ) STORY 21/, (TWO & ONE HALF) STORY
50 8 x 16" 1'-4” % 2'-0" x 8" 8" x 16” 1'-4” % 2'-6" x 8” 8 x 16” 14" x2'-6" x 8"
100 8" x 16" 1'-47 % 2'-0" x 8" 8" x 16" 20" x 2'-0" % 10” 16” x 16" 26" x 2'-6" x 10"
150 8" x 16" 20" x 2'-0" x 8" 16" x 16” 28" % 2'-8" x 10” 16" x 16” 30" x3"-0" x 10”
200 87 x 16" 24" % 2"-A" % 10" 16" x 16" 30" % 3"-0" x 10” 16" x 16" 4'-0"x 40" x 1'-0"
250 — s 16" x 16" 3-4"x3-4"x1'-0" 16" x 24" 4'-0"x4"'-0"x 1'-0"
300 — — 16" % 16" 3-8"%3'-8"x1'-0" 16" x 24" 46" x4'-6" x 1'-0"

For S1: 1 inch = 25.4 mm. 1 pound per square foot = 0.0479 kPa.
a. Pier sizes are based on hollow CMU capped with 4 inches of solid masonry or concrete for 1 (one) story and 8 inches of solid masonry or concrete for 2 (two)
2%"; (two and one half) or 3 (three) story houses or shall have cavities of the top course filled with concrete or grout or other approved methods. Mortar shall

be Type S. A minimum footing width of 12 inches is acceptable for monolithic slab foundations.

b. Footing sizes are based on 2000 psf allowable soil bearing and 2500 psi concrete. This table is based on the limitations of a tributary area using dimensional

framing lumber only.
s of s §

of the footing.
. Pier sizes given are minimum. For height/thickness limitations see Section R606.7.

. Area at first level supported by pier and footing in square feet.
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R403.1.1 Minimum size. The minimum width, W, and thickness, T, for concrete footings shall be in accordance
with Tables R403.1(1) through-R403-H3) and Figure R403.1(1) or R403.1.3, as-applieable;-but not less than 12
inches (305 mm) in width and 6 inches (152 mm) in depth. The footing width shall be based on the load-bearing
value of the soil in accordance with Table R401.4.1. Footing projections, P, shall be not less than 2 inches (51 mm)
and shall not exceed the thickness of the footing. Footing thickness and projection for fireplaces shall be in
accordance with Section R1001.2. The size of footings supporting piers and columns shall be based on the tributary
load and-alewableseil-pressure in accordance with Table R404-4-4 R403.1(2). Footings for wood foundations
shall be in accordance with the details set forth in Section R403.2, and Figures R403.1(2) and R403.1(3). Footings
for precast foundations shall be in accordance with the details set forth in Section R403.4, Table R403.4, and
Figures R403.4(1) and R403.4(2).

R403.1. 2 Contlnuous footlng in Seismic Design Categorles Do, D1 and Dz Deleted E—)eteﬂer—w&l-}s—ef—bmld-lﬂgs
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For SlI: 1 inch = 25.4 mm.
W = Width of footing, T = Thickness of footing and P = Projection per Section R403.1.1. NOTES:
a See Section R404 3 for sill requirements.
v See Section R403.1.6 for sill attachment.
¢ See Section R506.2 3 for vapor barrier requirements.
d See Section R403 1 for base
= See Section R408 for under-floor ventilation and access requirements.
1 See Section R403.1.3.5 for reinforcement requirements
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Deelefee%mgs—sh&ﬂ—b&&h&eeefd&ne&wq{h—Seeﬁeﬂ—RéO%—All foundatlon systems and exterlor footlngs shall

extend below the frost line specified in Table R301.2(1). In no case shall the bottom of the exterior footings be less
than 12 inches (305 mm) below the finished grade.




Exception: Footings and foundations erected on solid rock shall not be required to extend below the frost line.
R403.1 4 1 Frost protectlon See Section R403 1 4 E*eepi—wher%e&hetws&pm&eeted—ﬁmﬂ—ﬁest—feaﬂda&eﬂ

reguived.
R403.1.5 Slope. The top surface of footings shall be level (1/2 inch in 10 feet) or shall be brought level, under the
width of the wall, with masonry units with full mortar joints. The bottom surface of footings shall not have a slope
exceeding 1 unit vertical in 10 units horizontal (10-percent slope). 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 footings
will exceed 1 unit vertical in 10 units horizontal (10-percent slope).

R403.1.6 Foundation anchorage. Wood sill plates and wood walls supported directly on continuous foundations
shall be anchored to the foundation in accordance with this section.

Wood sole plates at all exterior walls on monolithic slabs, wood sole plates of braced wall panels at building
interiors on monolithic slabs and all wood sill plates shall be anchored to the foundation with minimum !/»-inch-
diameter (12.7 mm) anchor bolts spaced not greater than 6 feet (1829 mm) on center or approved anchors or anchor
straps spaced as required to provide equivalent anchorage to !/>-inch-diameter (12.7 mm) anchor bolts. Bolts shall
extend not less than 7 inches (178 mm) into concrete or grouted cells of concrete masonry units. The bolts shall be
located in the middle third of the width of the plate. A nut and washer shall be tightened on each anchor bolt. There
shall be not fewer than two bolts per plate section with one bolt located not more than 12 inches (305 mm) erless
than-seven-bolt-diametersfrom-each-end-of the-plateseetionr from the corner. Interior bearing wall sole plates on
monolithic slab foundation that are not part of a braced wall panel shall be positively anchored with approved
fasteners. Sill plates and sole plates shall be protected against decay and termites where required by Sections R317
and R318. Anchor bolts shall be permitted to be located while concrete is still plastic and before it has set. Where
anchor bolts resist placement or the consolidation of concrete around anchor bolts is impeded, the concrete shall
be vibrated to ensure full contact between the anchor bolts and concrete.

Exceptions:

1. Walls 24 inches (610 mm) total length or shorter connecting offset braced wall panels shall be anchored
to the foundation with not fewer than one anchor bolt located in the center third of the plate section and
shall be attached to adjacent braced wall panels at corners as shown in Item 9 of Table R602.3(1).

2. Connection of walls 12 inches (305 mm) total length or shorter connecting offset braced wall panels to
the foundation without anchor bolts shall be permitted. The wall shall be attached to adjacent braced
wall panels at corners as shown in Item 9 of Table R602.3(1).

R403.1.6.1 Foundation anchorage in Seismic Design €Categories Category C, Po;D1-and-D2. In addition to

the requirements of Section R403.1.6, the following requirements shall apply to sweed-light-framestraecturesin
Seismic-Pesisn-Categories Doy Py-and-Da-and-wood light-frame townhouses in Seismic Design Category C.



1. Plate washers conforming to Section R602.11.1 shall be provided for all anchor bolts over the full length
of required braced wall lines except where approved anchor straps are used. Properly sized cut washers
shall be permitted for anchor bolts in wall lines not containing braced wall panels.

2. Interior braced wall plates shall have anchor bolts spaced at not more than 6 feet (1829 mm) on center

and located withinnot more than-12 inches (305 mm) efthe-ends-ofeachplate sectionwhere supperted
on-a-continvousfoundation from the corner.

3. Interior bearing wall sole plates shall have anchor bolts spaced at not more than 6 feet (1829 mm) on

center and located—withir not more than 12 inches (305 mm) ef-the-ends-ef-eachplatesection—where
supperted-ona-contintous-foundation-from the corner.

The maximum anchor bolt spacing shall be 4 feet (1219 mm) for buildings over two sfories in height.

5. Deleted. Stepped-eripple-wallsshall conformto-Seetion R602.1H1-2-

6.  Where continuous wood foundations in accordance with Section R404.2 are used, the force transfer shall
have a capacity equal to or greater than the connections required by Section R602.11.1 or the braced
wall panel shall be connected to the wood foundations in accordance with the braced wall panel-to-floor
fastening requirements of Table R602.3(1).

R403.1.7 Footings on or adjacent to slopes. Deleted. The-placementofbuildings-and structures-on-oradjacentto
opes—steeperthan rit-vertical-in3-units horizonta 3-pereent-slope)-shall-conformto-Seetions R4031+-7




R403.1.9 Excavations near footings or foundations.
Excavations shall not remove lateral support from any footing or foundation without first shoring, underpinning or
protecting the footing or foundation against settlement or lateral translation. Where footings of adjacent buildings or
structures are undercut by excavations measured from the bottom of the adjacent existing footing at a 45 degree
angle (0.79 rad) within 10 feet (3048 mm) as shown in Figure R403.1.9, the footings shall require evaluation by a
registered design professional.
Exception: Accessory buildings not exceeding 400 square feet (37 m2) exempt from providing a masonry or
concrete foundation in accordance with Section R101.2.1.
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FIGURE R403.1.9
EXCAVATIONS NEAR FOOTINGS OR FOUNDATIONS

R403.2 Footings for wood foundations. Footings for wood foundations shall be in accordance with Figures
R403.1(2) and R403.1(3). Gravel shall be washed and well graded. The maximum size stone shall not exceed */4 inch
(19.1 mm). Gravel shall be free from organic, clayey or silty soils. Sand shall be coarse, not smaller than !/;¢-inch (1.6

mm) grains and shall be free from organic, clayey or silty soils. Crushed stone shall have a maximum size of '/, inch
(12.7 mm).

R403.3 Frost-protected shallow foundations. Deleted. For-buildings—where-the-monthly-mean-temperatare-of-the
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R403.4 Footings for precast concrete foundations. Footings for precast concrete foundations shall comply with
Section R403.4.1 and R403.4.2

R404.1.2.1 Masonry foundation walls. Concrete masonry and clay masonry foundation walls shall be
constructed as set forth in Table R404.1.1(1), R404.1.1(2), R404.1.1(3) or R404.1.1(4) and shall comply with
apphcable pI‘OVlSlOIlS of Section R606 h—bmlémgs—assagﬁed%e—SeMHﬁBeﬁgn—Gafegﬁws—Dg—Br&nd—D;,

e a : A : , Rubble stone
masonry foundatlon Walls shall be constructed in accordance Wlth Sectlons R404 1. 8 and R606 4.2. Rubble stone
masonry walls shall not be used in-SeismiePesisn-Categories Do Di-andDar-of in fownhouses in Seismic Design
Category C.

R404.1.3.3.6.1 Stay-in-place forms. Stay-in-place concrete forms shall comply with this section.

1. Surface burning characteristics. The flame-spread index and smoke-developed index of forming
material, other than foam plastic, left exposed on the interior shall comply with Section R302. The
surface burning characteristics of foam plastic used in insulating concrete forms shall comply with
Section R316.3.

2. Interior covering. Stay-in-place forms constructed of rigid foam plastic shall be protected on the
interior of the building as required by Section R316. Where gypsum board is used to protect the
foam plastic, it shall be installed with a mechanical fastening system. Use of adhesives in addition
to mechanical fasteners is permitted.

3. Exterior wall covering. Stay-in-place forms constructed of rigid foam plastics shall be protected
from sunlight and physical damage by the application of an approved exterior wall covering
complying with this code. Exterior surfaces of other stay-in-place forming systems shall be
protected in accordance with this code.

4.  Termite protection. ln—areas—where—the—probabiity—oftermite—infestationis—veryheavy as
indicated-by—Table R3012-or Fisure R304-2-1 feam Foam plastic insulation shall be permitted

below grade on foundation walls in accordance with Section R318.4.
5. Flat ICF wall system forms shall conform to ASTM E2634.

R404.1.3.3.7.1 Steel reinforcement. Steel reinforcement shall comply with the requirements of ASTM
A615, A706M or A996. ASTM A996 bars produced from rail steel shall be Type R. In buildings assigned
to Seismic Design Category A, B or C, the minimum yield strength of reinforcing steel shall be 40,000
psi (Grade 40) (276 MPa). In-buildings-assigned-to-Seismic Design-Category Do, Di-or Doy the-minimum
yield-strength-shal-be-60;000-psi-{Grade-60)-(4+4-MPa)-

R404.1.4 Seismic Design Category Do, D; or D». gDeleted[




R404.1.5.3 Pier and curtain wall foundations. Use of pier and curtain wall foundations shall be permitted to
support light-frame construction not more than two stories in height, provided that the following requirements
are met:

w—a-l-l—feet-mgs—Curtam walls shall be bonded 1nto piers and supported on concrete footmgs poured
integrally with pier footings.

2. The minimum actual thickness of a load-bearing masonry wall shall be not less than 4 inches (102 mm)
nominal or 3% inches (92 mm) actual thickness, and shall be bonded integrally with piers spaced in
accordance with Section R606.6.4.

3. Piers shall be constructed in accordance with Sections R606.7 and R606.7.1, and shall be bonded into
the load-bearing masonry wall in accordance with Section R606.13.1 or R606 13.1.1.

4. The maximum height of a 4-ineh A 3 Dortne
frame-walls-and-fleers pier and curtam wall foundat1ons shall be not more than 4—feet+l—2—l—9—mm} 6 feet
(1829 mm).

5. Anchorage shall be in accordance with Section R403.1.6, Figure R404.1.5 (1), or as specified by
engineered design accepted by the building official.

6. The unbalanced fill for 4-inch (102 mm) foundation walls shall not exceed 24 inches (610 mm) for solid
masomy or -1%—1-&61&%5—(%95—&1&19 16 inches (406 mm) for hollow masomy

mm)—eﬁ—eentelkheﬂ-zeﬂtall-y—gfeated—m—pl&e% ier size shall be based on Table R403 112)

8. See Chapter 45 for special anchorage and reinforcement in high wind zones.




R404.1.5.4 Piers. The unsupported height of masonry piers shall not exceed 10 times their least dimension.
When structural clay tile or hollow concrete masonry 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 or S mortar, the allowable compressive
stress may be increased as provided in Table R606.9.
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FIGURE R404.1.5(1)
ALTERNATIVE ANCHORAGE FOR MASONRY CURTAIN WALL WITH CONCRETE MASONRY PIERS

R404.1.9.1 Pier cap. Hollow masonry piers shall be capped with 4 inches (102 mm) of solid masonry or concrete
for one story and 8 inches (203 mm) of solid masonry or concrete for two stories and two and one-half stories
or shall have cavities of the top course filled with concrete or grout or Type M or S mortar.;amasenty-eap-bleels

it i - Where required, termite protection for the

pier cap shall be provided in accordance with Section R318.

R404.1.9.4 Seismic design of masonry piers. Masonry piers in dwellineslocated-in-Seismie Design-Categoery
Do By-orDoand tfownhouses in Seismic Design Category C, shall be designed in accordance with accepted

engineering practice.



bui—lelmgsRetammg walls that meet the followmg shall be des1gned by a reg1stered des1gn profess1onal

1. Any retaining walls on a residential site that cross over adjacent property lines regardless of vertical height,
or

2. Retaining walls that support buildings and their accessory structures, undercutting footings 10’ or less per
R403.1.9 and Figure 403.1.9, or

3. Individual retaining walls supporting unbalanced backfill exceeding 5 feet (1524 mm) in height within a

horizontal distance of 15 feet (4572 mm) or less, or

4. Multiple retaining walls providing a cumulative vertical relief of unbalanced backfill heights greater than
5 Feet (1524 mm) within a horizontal distance of 15 feet (4572 mm) or less.

Retaining walls shall be designed for a safety factor of 1.5 against lateral sliding and overturning.

SECTION R405
FOUNDATION DRAINAGE

R405.1 Concrete or masonry foundations. Exterior Brains drains shall be provided around concrete or masonry
foundations that retain 12 inches or more of earth on the exterior of the foundation wall. and-enelose-habitable-or
usable-spacesloeated-below-grade. Drainage tiles, gravel or crushed stone drains, perforated pipe or other approved
systems or materials shall be installed at or below the top of the footing or below the bottom of the slab and shall
discharge by gravity or mechanical means into an approved drainage system. Gravel or crushed stone drains shall
extend not less than 1 foot (305 mm) beyond the outside edge of the footing and 6 inches (152 mm) above the top of
the footing and be covered with an approved filter membrane material. The top of open joints of drain tiles shall be
protected with strips of building paper. Except where otherwise recommended by the drain manufacturer, perforated
drains shall be surrounded with an approved filter membrane or the filter membrane shall cover the washed gravel or
crushed rock covering the drain. Drainage tiles or perforated pipe shall be placed on not less than 2 inches (51 mm)
of washed gravel or crushed rock not less than one sieve size larger than the tile joint opening or perforation and
covered with not less than 6 inches (152 mm) of the same material.

Exception: A drainage system is not required where the foundation is installed on well-drained ground or sand-
gravel mixture soils according to the Unified Soil Classification System, Group I soils, as detailed in Table R405.1.

SECTION R406
FOUNDATION WATERPROOFING AND DAMPPROOFING

R406.1 Concrete and masonry foundatlon dampprooﬁng E*eept—w%efe—feqw-red—by—See&eﬁ—EM%%—te—be
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b&semeﬁt—ﬂeer— Foundat10n walls where the 0uts1de grade is h1,qher than the 1ns1de grade shall be dampproofed from

the top of the footmg to the ﬁmshed grade Masom'y walls shall have notless-than>/-inch(9-5-mm) Portland cement
: e e he hall be dampproofed in accordance with one of the following:

Bituminous coating.

Three pounds per square yard (1.63 kg/m?) of acrylic modified cement.
One-eighth-inch (3.2 mm) coat of surface-bonding cement complying with ASTM C887.

Portland cement parging applied to the exterior of the wall no less than 3/8-inch (9.5 mm)

1
2
3
4. Any material permitted for waterproofing in Section R406.2.
5
6

Other approved methods or materials.




Concrete walls shall be dampproofed by applying any one of the listed dampproofing materials or any one of the
waterproofing materials listed in Section R406.2 to the exterior of the wall.

R406.2 Concrete and masonry foundation waterproofing. Inareas-where-a-high-watertable-or-otherseveresoil-
waterconditions-are known-to-exist; exterior Exterior foundation walls that retain earth and enclose interior occupiable

spaces and-floers below grade shall be waterproofed from the finished grade to the higher of the top of the footing or
6 inches (152 mm) below the top of the basement floor. Walls shall be waterproofed in accordance with one of the
following:

1.  Two-ply hot-mopped felts.

Fifty-five-pound (25 kg) roll roofing. [
Forty-mil (1 mm) polymer-modified asphalt.
Sixty-mil (1.5 mm) flexible polymer cement.

One-eighth-inch (3 mm) cement-based, fiber-reinforced, waterproof coating.

S kDb

Sixty-mil (1.5 mm) solvent-free liquid-applied synthetic rubber.
All joints in membrane waterproofing shall be lapped and sealed with an adhesive compatible with the membrane.

Exception: Organic-solvent-based products such as hydrocarbons, chlorinated hydrocarbons, ketones and es-ters
shall not be used for ICF walls with expanded polystyrene form material. Use of plastic roofing cements, acrylic
coatings, latex coatings, mortars and pargings to seal ICF walls is permitted. Cold-setting asphalt or hot asphalt
shall conform to Type C of ASTM D449. Hot asphalt shall be applied at a temperature of less than 200°F (93°C).

R407.3 Structural requirements. The columns shall be restrained to prevent lateral displacement at the top and
bottom end. Wood columns shall be not less in nominal size than 4 inches by 4 inches (102 mm by 102 mm). Steel
columns shall be not less than 3-inch-diameter (76 mm) Schedule 40 pipe manufactured in accordance with ASTM
AS53/A53M Grade B or approved equivalent.

SECTION R408
UNDER-FLOOR SPACE WALL VENTED CRAWL SPACES




R408.1 Space moisture vapor control. Vented crawl space foundations shall be provided with foundation vent
openings through the exterior foundation walls.

R408.1.1 Foundation vent sizing. The minimum net area of ventilation openings shall be not less than 1 square
foot (0.0929 m?2) for each 150 square feet (13.9 m2) of crawl space ground area.

Exception: The total area of ventilation openings may be reduced to 1/1,500 of the under-floor area where the
ground surface is treated with an approved vapor retarder material in accordance with Section R408.2 and the

required openings are placed to provide cross ventilation of the crawl space. The installation of operable
louvers shall not be prohibited.

R408.1.2 Foundation vent location. One foundation vent shall be within 3 feet (914 mm) of each corner of the




building. To prevent rainwater entry when the crawlspace is built on a sloped site, the uphill foundation walls may be

constructed without wall vent openings. Vent dams shall be provided when the bottom of the foundation vent opening
is less than 4 inches (102 mm) above the finished exterior grade.

R408.1.3 Covering material. To prevent rodent entry, foundation vents shall be covered with any of the following
materials provided that the ventilation holes through the covering material shall not exceed 1/4 inch (6.4 mm) in

any direction:
1. Perforated sheet metal plates not less than 0.070 inch (1.8 mm) thick.

2. Expanded sheet metal plates no less than 0.047 inch (1.2 mm) thick.

3. Cast iron grills or grating.

4. Extruded load-bearing brick vents.

5. Hardware cloth 0f 0.035 inch (0.89 mm) wire or heavier.

6. Corrosion-resistant mesh, with the least dimension being 1/8 inch (3.2 mm).

R408.1.4 Drains and vent terminations. Drains (including pressure relief and drain pans) shall terminate outdoors,
to crawl space floor drains or interior pumps., and shall not intentionally discharge water into the crawl space. Crawl

space drains shall be separate from roof gutter drain systems and foundation perimeter drains. Dryer vents shall
terminate outdoors.

R408.1.5 Space separation. Wall vented crawl spaces shall be separated from adjoining basements. porches and
garages by permanent solid wall surfaces with all utility penetrations through the separating wall sealed. Latched,

weather-stripped doors or access panels shall provide access between the crawl space and such adjoining
spaces.

R408.2 Ground vapor retarder. When required by Section R408.1.1 Exception, a minimum 6-mil (0.15 mm)

polyethylene vapor retarder or equivalent shall be installed to nominally cover all exposed earth in the crawl space,
with joints lapped not less than 12 inches (305 mm). Where there is no evidence that the groundwater table can rise
to within 6 inches (152 mm) of the floor of the crawl space, it is acceptable to puncture the ground vapor retarder at

low spots to prevent water puddles from forming on top of the vapor retarder due to condensation.

R408.3 Wall damp proofing. Where the outside grade is higher than the inside grade, the exterior walls shall be
dampproofed from the top of the footing to the finished grade as required by Section R406.1.

R408.4 Site grading. Building site shall be graded to drain water away from the crawl space foundation in
accordance with the requirements of Section R401.3.

R408.5 Insulation. The thermal insulation in a wall-vented crawl space shall be placed in the floor system. Wall
insulation is not allowed as the only insulation system in a wall vented crawl space. The required insulation value
can be determined from Table N1102.1.

R408.6 Floor air leakage control. All plumbing, electrical, duct, plenum, phone, cable, computer wiring and other

penetrations through the subfloor shall be sealed with nonporous materials, caulks, or sealants. The use of rock wool
or fiberglass insulation is prohibited as an air sealant.

R408.7 Duct air leakage control. All heating and cooling ductwork located in the crawl space shall be sealed with
mastic or other industry-approved duct closure systems.

R408.8 Access. A minimum access opening measuring 18 inches by 24 inches (457 mm by 610 mm) shall be

provided to the crawl space. See the North Carolina Mechanical Code for access requirements where mechanical
equipment is located under floors.

R408.9 Removal of debris. The crawl space floor shall be cleaned of all vegetation and organic material. All wood
forms used for placing shall be removed before the building is occupied or used for any purpose. All construction

materials shall be removed before the building is occupied or used for any purpose.




R408.10 Finished grade. The finished grade of the crawl space is permitted to be located at the bottom of the
footings; however, where there is evidence that the groundwater table can rise to within 6 inches (152 mm) of the

finished grade of the crawl space at the perimeter or where there is evidence that the surface water does not readily
drain from the building site, the grade in the crawl space shall be as high as the outside finished grade, unless an
approved drainage system is provided.

R408.11 Flood resistance. For buildings located in flood hazard areas as established in Table R301.2(1):

1. Walls enclosing the under-floor space shall be provided with flood openings in accordance with Section
R322.2.2.

2. The finished ground level of the under-floor space shall be equal to or higher than the outside finished
ground level on at least one side.

Exception: Under-floor spaces that meet the requirements of FEMA/FIA TB 11-1.

SECTION R409
CLOSED CRAWL SPACES

R409.1 Air sealed walls. Closed crawl spaces shall be built to minimize the entry of outdoor air into the crawl
space. Specifically prohibited are foundation wall vents and wall openings to ventilated porch foundations. When
outdoor packaged heating and cooling equipment is used, solid blocking and sealants shall be used to seal gaps
between the exterior wall opening and the smaller supply and return ducts that pass through the opening.

R409.1.1 Caulking and sealants. Air sealing caulk, gaskets or sealants shall be applied to the foundation wall and
floor assemblies that separate the crawl space from outside and other ventilated areas such as joints around access

door and frame, between foundation and sill plate, at penetrations for plumbing, mechanical, electrical and gas lines
and at duct penetrations.

R409.1.2 Access panel/door. A minimum access opening measuring 18 inches by 24 inches (457 mm by 610 mm)
shall be provided to the crawl space. See the North Carolina Mechanical Code for access requirements where
mechanical equipment is located under floors. To minimize air entry, provide a tight fitting access panel/door

with a latch mechanism. Access panels or doors shall be insulated to a minimum of R-2.

R409.2 Groundwater vapor retarder. Closed crawl spaces shall be protected from water entry by the evaporation
of water from the ground surface.

R409.2.1 Ground vapor retarder. A minimum 6-mil (0.15 mm) polyethylene vapor retarder or equivalent shall be
installed to nominally cover all exposed earth in the crawl space, with joints lapped not less than 12 inches (305
mm). Minor pockets or wrinkles that prevent total drainage across the surface of the vapor retarder are allowed. The
floor of the crawl space shall be graded so that it drains to one or more low spots. Install a drain to daylight or sump
pump at each low spot. Crawl space drains shall be kept separate from roof gutter drain systems and foundation
perimeter drains.

R409.2.2 Liner. The ground vapor retarder is permitted to be installed as a full interior liner by sealing the edges to
the walls and beam columns and sealing the seams. Single piece liner systems are approved. The top edge of the
wall liner shall terminate 3 inches (76 mm) below the top edge of the masonry foundation wall. The top edge of the
liner shall be brought up the interior columns a minimum of 4 inches (102 mm) above the crawl space floor. The

floor of the crawl space shall be graded so that it drains to one or more low spots. Install a drain to daylight or sump
pump at each low spot. Crawl space drains shall be separate from roof gutter drain systems and foundation perimeter
drains.

R409.2.2.1 Wall liner termite ins i . Provide a clear and unobstructed 3 inch (76 mm) minimum, 4 inch

(102 mm) maximum inspection gap between the top of the wall liner and the bottom of the wood sill. This
inspection gap may be ignored with regards to energy performance and is not intended to create an energy penalty.




R409.2.4 Drains and vent terminations. Drains (including pressure relief and drain pans) shall terminate outdoors,

to crawl space floor drains or interior pumps and shall not intentionally discharge water into the crawl space. Crawl

space drains shall be separate from roof gutter drain systems and foundation perimeter drains. Dryer vents shall
terminate outdoors.

R409.3 Wall damp proofing. Where the outside grade is higher than the inside grade, the exterior walls shall be
dampproofed from the top of the footing to the finished grade as required by Section R406.1.

R409.4 Site grading. Building site shall be graded to drain water away from the crawl space foundation in
accordance with the requirements of Section R401.3.

R409.5 Space moisture vapor control. Closed crawl spaces shall be provided with a mechanical drying capability
to control space moisture levels. The allowed methods are listed below in Sections R409.5.1 through R409.5.5. At

least one method shall be provided; however, combination systems shall be allowed.

R409.5.1 Dehumidifier. A permanently installed dehumidifier shall be provided in the crawl space. The minimum
rated capacity per day is 15 pints (7.1 liters). Condensate discharge shall be drained to daylight or interior

condensate pump. A permanently installed dehumidifier shall be provided with an electrical outlet.

R409.5.2 Supply air. Supply air from the dwelling air conditioning system shall be ducted into the crawl space at
the rate of 1 cubic foot per minute (0.5 L/s) per 30 square feet (4.6 m2) of crawl space floor area. No return air duct
from the crawl space to the dwelling air conditioning system is allowed. The crawl space supply air duct shall be

fitted with a backflow damper to prevent the entry of crawl space air into the supply duct system when the system
fan is not operating. An air relief vent to the outdoors may be installed. Crawl spaces with moisture vapor control

installed in accordance with this section are not considered plenums.

R409.5.3 House air. House air shall be blown into the crawl space with a fan at the rate of 1 cubic foot per minute
(0.5 L/s) per 50 square feet (4.6 m2) of crawl space floor area. The fan motor shall be rated for continuous duty. No

return air duct from the crawl space to the dwelling air conditioning system is allowed. An air relief vent to the
outdoors may be installed. Crawl spaces with moisture vapor control installed in accordance with this section are
not considered plenums.

R409.5.4 Exhaust fan. Crawl space air shall be exhausted to outside with a fan at the rate of 1 cubic foot per minute
(0.5 L/s) per 50 square feet (4.6 m2) of crawl space floor area. The fan motor shall be rated for continuous duty.
There is no requirement for make-up air.

R409.5.5 Conditioned space. The crawl space shall be designed as a heated and cooled. conditioned space with

wall insulation installed in accordance with the requirements of Section R409.8. Intentionally returning air from
the crawl space to space-conditioning equipment that serves the dwelling shall be allowed. Foam plastic insulation
located in a crawl space plenum shall be protected against ignition by an approved thermal barrier.

R409.6 Plenums. Closed crawl spaces used as supply or return plenums for distribution of heated or cooled air shall
comply with the requirements of the North Carolina Mechanical Code. Crawl space plenums shall not contain
plumbing cleanouts, gas lines or other prohibited components. Foam plastic insulation located in a crawl space

plenum shall be protected against ignition by an approved thermal barrier.
R409.7 Combustion air. The air sealing requirements of a closed crawl space may result in a foundation that cannot
provide adequate combustion air for fuel-burning appliances; therefore, fuel-burning appliances located in the crawl

space such as furnaces and water heaters shall obtain combustion air from outdoors as in accordance with the North
Carolina Mechanical Code.




R409.8 Insulation. The thermal insulation in a crawl space may be located in the floor system or at the exterior
walls. The required insulation value can be determined from Table N1102.1.

Exception: Insulation shall be placed at the walls when the closed crawl space is designed to be
intentionally heated or cooled, conditioned space.

R409.8.1 Wall insulation. Where the floor above a crawl space is not insulated, the walls shall be insulated. Wall
insulation is permitted to be located on any combination of the exterior and interior surfaces and within the
structural cavities or materials of the exterior crawl space walls. Wall insulation systems require that the band joist
area of the floor frame be insulated. Wall insulation shall begin 3 inches (76 mm) below the top of the masonry
foundation wall and shall extend down to 3 inches (76 mm) above the top of the footing or concrete floor, 3 inches
(76 mm) above the interior ground surface or 24 inches (610 mm) below the outside finished ground level,
whichever is less. No insulation shall be required on masonry walls of 9 inches (229 mm) height or less.

R409.8.1.1 Feam plastic Inspection gap requirements for Insulation.

For outside walls, Section R318.4 governs applications. When expanded polystyrene, polyisocyanurate,

other foam plastic insulation fiberglass, rockwool cellulose or other porous insulation is installed on the inside
surface of the exterior foundation walls, -
R409.8.1.1.1 Earth fleored-crawl spaces. provide a clear and unobstructed 3-inch (76 mm) minimum,
4-inch (102 mm) maximum termite 1nspect1on gap between the top of the foam plastic Wall 1nsulat1on
and the bottom of the wood s111 Beea A-SFOHH :

To reduce wicking potential, porous insulation ground contact is not allowed in earth floored or concrete

surfaces crawl spaces. Provide a continuous 3- inch (76 mm) minimum wicking gap between the bottom

edge of the porous wall insulation and the earth or concrete floor surface. Refer to Section N1102.1.7 to
determine maximum allowances for insulation gaps.

R409.8.2 Foam plastic fire safety. Foam plastic insulation may be installed inside crawl spaces without a thermal
cover when the insulation product has been tested in accordance with ASTM E&84 to have a flame-spread rating of
not more than 25 and a smoke developed rating of not more than 450. Foam plastics that have not been tested to
meet these ratings shall be protected against ignition by covering them with a thermal barrier. Acceptable thermal
barriers include 1/2-inch (13 mm) cement board, metal foil sheets, metal foil tape, steel or aluminum metal sheets or
other approved materials installed in such a manner that the foam is not exposed.




Exception: Foam plastic insulation located in closed crawl spaces used as conditioned spaces or plenums
shall be protected against ignition by an approved thermal barrier.

R409.9 Floor air leakage control. All plumbing, electrical, duct, plenum, phone, cable, computer wiring and other
penetrations through the subfloor shall be sealed with nonporous materials, caulks, or sealants. The use of rockwool
or fiberglass insulation is prohibited as an air sealant.

R409.10 Duct air leakage control. All heating and cooling ductwork located in the crawl space shall be sealed with
mastic or other industry approved duct closure systems.

R409.11 Access. A minimum access opening measuring 18 inches by 24 inches (457 mm by 610 mm) shall be

provided to the crawl space. See the North Carolina Mechanical Code for access requirements where mechanical
equipment is located under floors.

R409.12 Removal of debris. The crawl space floor shall be cleaned of all vegetation and organic material. All wood

forms used for placing shall be removed before the building is occupied or used for any purpose. All construction
materials shall be removed before the building is occupied or used for any purpose.

R409.13 Finished grade. The finished grade of the crawlspace is permitted to be located at the bottom of the
footings; however, where there is evidence that the groundwater table can rise to within 6 inches (152 mm) of the

finished grade of the crawl space at the perimeter or where there is evidence that the surface water does not readily
drain from the building site, the grade in the crawl space shall be as high as the outside finished grade, unless an
approved drainage system is provided.




CHAPTER 5
FLOORS

R502.7 Lateral restraint at supports. Joists shall be supported laterally at the ends by full-depth solid blocking not
less than 2 inches (51 mm) nominal in thickness; or by attachment to a full-depth header, band or rim joist, or to an
adjoining stud or shall be otherwise provided with lateral support to prevent rotation.

Exceptions:

1. Trusses, structural composite lumber, structural glued-laminated members and I-joists shall be supported
laterally as required by the manufacturer’s recommendations.

2.  Deleted. In-Seismie Pesign-Categories Do Di-and Do lateral restraint shall- be provided-at each-intermediate
support:
R502.8 Cutting, drilling and notching. Structural floor members shall not be cut, bored or notched in excess of the
limitations specified in this section. See Figure R562-8-R502.8 (1) and R502.8(2).

R502.11.1 Design. Wood trusses shall be designed in accordance with approved engineering practice. The design
and manufacture of metal-plate-connected wood trusses shall comply with ANSI/TPI 1. The truss design drawings

shall be prepared by a registered design professional. whererequired-by—thestatates-of the furisdietionin-which
the-projeetis-to-be-constructed-inaccordance-with-Seetion R106-1+

R502.11.4 Truss design drawings. Truss design drawings, prepared in compliance with Section R502.11.1, shall

be submitted to the building official and-approvedprior—te-installation. Truss design drawings shall be prov1ded
with the shipment of trusses delivered to the job site. Truss design drawings shall include, at a minimum, the

information specified as follows:
1. Slope or depth, span and spacing.
2. Location of all joints.
3. Required bearing widths.
4. Design loads as applicable:
4.1. Top chord live load.
4.2. Top chord dead load.
4.3. Bottom chord /ive load.
4.4. Bottom chord dead load.
4.5. Concentrated loads and their points of application.
4.6. Controlling wind and earthquake loads.
5. Adjustments to lumber and joint connector design values for conditions of use.
6. Each reaction force and direction.

7. Joint connector type and description, such as size, thickness or gage, and the dimensioned location of each
joint connector except where symmetrically located relative to the joint interface.

8. Lumber size, species and grade for each member.
9. Connection requirements for:
9.1. Truss-to-girder-truss.
9.2. Truss ply-to-ply.
9.3. Field splices.
10. Calculated deflection ratio, maximum description for live and total load, or both.



11. Maximum axial compression forces in the truss members to enable the building designer to design the size,
connections and anchorage of the permanent continuous lateral bracing. Forces shall be shown on the truss
drawing or on supplemental documents.

12. Required permanent truss member bracing location.

L
L3 .
Pl [ERMAX
i ND NOTCHES 1+| y :
D6 MAX. *— PERMITTED — " 41 paMax
I—ma MAX. FOR
MEMEEFS
LESS THAN
N 4 IN. NOMINAL
FLODR JOHST— CENTER CUTS DR
D w.x.—l
< L
| | I
L DI MAX
FLOOR JOIST— END CUTS
D3 MAX

2 IN. MIN. FROM TOP
AND BOTTOM OF JOI5T
O (ACTUAL DEPTH)

For 51: 1 inch= 254 mm.

FIGURE
CUTTING, NOTCHING AND DRILLING



i OF
Y0 OF SPAN SPAN Hia OF SPAN
2" Min.

2" Min. a o

- 2" Min.

i /_/f//7/7//////
%y ROUND L / t

HOLE
//'////// )i////////-

— DO NOT DRILL 3%:" HOLE
N HATCHED AREA

AREADIRECTLY
UNDER LOAD ABOVE

For SI: 1 inch =24.5 mm, 1 foot =304.8 mm

1. Do not drill in center 2/10's of joist span.

2. Do not drill directly under load bearing walls at end.

3. Do not drill closer than 2 inch to top or bottom edge.

4. Apply 4 feet joist width x 1/2 inch CDX plywood with face grain running with joist to both sides using 6d nails or 11/2 inch screws 1 inch from
top and bottom

4 inches o.c.

5. Holes shall not be closer than 2 inches o.c. within unhatched area only.

6. Plywood shall be attached such that 2 feet minimum of plywood is centered on each side of the hole location, except when the hole is located
within 2 feet of the end of joist.

FIGURE R502.8(2)
ACCEPTABLE LOCATION OF 35/8-inch DIAMETER HOLE IN 2 x 10 JOIST

SECTION R505
COLD-FORMED STEEL FLOOR FRAMING

Deleted.
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R506.2.1 Fill. Fill material shall be free of vegetation and foreign material. The fill shall be compacted to ensure
uniform support of the slab, and except where approved, the fill depths shall not exceed 24 inches (610 mm) for
clean sand or gravel and 8 inches (203 mm) for earth.

Exception: #57 or #67 stone may be used as fill for a maximum depth of 4 feet without consolidation.

R506.2.3 Vapor retarder. A minimum 48 6-mil (8-8648 0.006 inch; 8-254 152 mm) vapor retarder conforming
to ASTM E1745 Class A requirements with joints lapped not less than 6 inches (152 mm) shall be placed between
the concrete floor slab and the base course or the prepared subgrade where a base course does not exist.



Exception: The vapor retarder is not required for the following:
1. Garages, utility buildings and other unheated accessory structures.
2. For unheated storage rooms having an area of less than 70 square feet (6.5 m?) and carports.
3. Driveways, walks, patios and other flatwork not likely to be enclosed and heated at a later date.
4. Where approved by the building official, based on local site conditions.

SECTION R507
EXTERIOR DECKS

Deleted. See Chapter 47
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6~ | 0 | 2

-3

44 | 406 | B3 | 906 | 610 | 34

46 | 406 | K40 | 120 | 100 | &6

66 | M40 | 406 | K40 | M40 | MO [ K0 | 1683 | 24

Exg | 40 [ 406 | 40 | M40 | K0 | 40 | M40 | K40

44 | M40 | B+ | = |

46 | 406 | 40 | H4 | 99

6~6 | 406 | H¥40 | M40 | M40 | KO0 | H0O0 | 129 | B2

=8 | 406 | K40 | M40 | M40 | KO0 | K40 | M40 | KO

4>4 | #4060 | 10 | &

46 | M40 | B | B2 | 9F

66 | 46 | K0 | K40 | 406 | KO | KO0 | 122 | 182

=8 | 46 | 40 | M40 | M40 | K40 | K40 | M40 | KO

44 | 406 | 06 | 9

<8 | 46 | K0 | 40 | 406 | KO | H0O0 | M40 | K40

TRIBUTARY-AREA(ft2)s-h

-9

65 | 518

68 | 0 | 44

77

MAXIMUM-DECKPOST HEIGHT{feet-inches)

Redwood’
Western-cedars’

Ponderosapine’

Redpine

44 | M40 [ 2 | &2 | 6 | SH | 52

46 | M40 | 2B | 15 | & | e |

66 | 406 | H¥40 | M40 | M40 | KO | 29 | | &F

g | M40 [ M40 | K40 | M40 | KO0 | K40 | M40 | K40

44 | 46 | 1+ | FH | &6

46 | M40 | 2306 | 103 | 89

66 | 406 | H40 | 40 | K0 | KO0 | 22 | 99

=g | M40 [ 40 | H¥40 | M40 | KO0 | K40 | M40 | K0
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Joist-back-span?

2x6 [9H | 99 | FF | +0 | +6 | 15 | NP | NP | NP | NP | NP

2xg [+ | 110 98 | +0 | +6 [ 20 | 26 | 23 | NR | NP | NP

219 |2 | M40 | HS5 | +0 | +6 | 20 | 26 | 30 | 34 | 34 | NP

2R |1 R8o | te6|B36| 10| +6 | 20| 26| 30 | 36| 40 | 4+

2x6 [ 96 | 84 |[610| 10 | 16 | +4 | NP | NP | NR | NP | NP

2xg [R26 | B+ | 9+ | +0 | +6 [ 20 | 23 | 20 | NR | NP | NP

2210 | B | BF |+ | 10 | +6 | 20 | 26 | 30 | 33 | NP | NP

2R |1 R8o |59 |2140| 106 | +6 | 206 | 26 | 30 | 36 | 3H | 3

2x6 (810 | 80 (610 | +0 | +4 [ H+ | NP | NP | NR | NP | NP

28 [ H | 7| 88 | +0 | +6 [ 20 |+ | NP | NR | NP | NP

210 | 4|30 (07| 10 | +6 | 20 | 26 | 30 | 29 | NP | NP

2RI s | B84+ (24| 10 | +6 | 20 | 26 | 30 | 36 | 38 | NP

2x6 [ 92 | 84 | 74 | +0 | +6 | 15 | NP | NP | NR | NP | NP

28 [+ | H6 | 95| +0 | +6 (20 | 25 | 23 | NR | NP | NP

2|55 B | H3 |10 | +6 | 20 | 26 | 30 | 3+ | NR | NP

22 | RBo |2 | 32| 10| +6 | 20 | 26 | 30 | 36 | 310 | 310

JOIST SPECIES®?

Douglas firlareh®

Spruee-pine-fir®

SO-sround-snowlead |Seuthernpine




Joist-back-span?

2x6 (810 | 80 | 68 | +O0 | +6 [ 4 | NP | NP | NP | NP | NP

28 [ HF |7 [(&H | +0 | +6 [ 20 | 23 | NP | NR | NP | NP

Zx6 | 83 | 76 | 66 | 10 [ 4 | L | N | NP | NP | NP | NP

2RI 579 | Bs | 27| 0 | +6 | 20 | 26 | 30 | 36 | 38 | NP

2x8 (1010|910 | 86 | +O0 | 16 [ 20 |+ | NP | NP | NP | NP

2|8 27|85 +0 | +6 | 20 | 26 | 29 | NP | NR | NP

2R | 49 |2+ 0 | +6 | 20 | 26 | 30 | 35| 35 | NP

2x6 | 88 | 710|610 | 10 ( 16 | 15 | NP | NP | NP | NP | NP

2xg [ HS5 | 04| 89 | +0 | 16 [ 20 | 24 | NP | NP | NP | NP

210 | 47 |29 (5| 10 | +6 | 20 | 26 | 2H [ 2| NP | NP

2=R|I+H3 | B0 | 23| +06 | +6 | 20 | 26 | 30 | 36 | 37 | NP

2x6 [ 84 | 76 | 62 | +O0 | +6 | +4 | NP | NP | NR | NP | NP

2x8 ([H-H|9H | 83 | +0 | +6 [ 20 | 22 | NP | NR | NP | NP

210|833 24 (1606 | 10 | +6 | 20 | 26 | 210 | NP | NP | NP

2xR |6 | M43 | H8| 10| +6 | 20 | 26| 30 | 35| 35 | N

2x6 [ 79 | 70 | 62 | +0 | 4 | NP | NP | NP | NP | NP | NP

2xg [+02]| 93 [+ | +0 | +6 [ 20 |+ | NP | NR | NP | NP

2RI B | H2|+06 | +6 | 20 | 26 | 30 | 32 | NR | NP

Douglasfir-lareh®

Hem-fir

€

Spruce-pinefis | 240 (1410|133 [1640| 10 | 16 [ 206 | 26 | 36 | 30 | NP | NP

Redwood’

Westerncedars’

Ponderosapine’

Redpine’

Douglasfir-lareh®

Spraee-pine—fir®

Redwood’
Westerncedars’

Ponderosapine’ |5 101 439 (149 | 97 | 40 | +6 | 20 | 26 | 27 | np | N2 | N

Redpine’

Zx6 | 83 | 76 | 65 | +H0 [ 16 | 15 | N | NP | NP | NP | NP

Zxg |1010 910 | &2 | +0 ([ 16 | 20 | 22 | NP | NP | NP | NP

2| BY HH| 99 | 10| +6 | 20 | 26 | 29 | NP | NR | NP

2R |2 40| HS5| 10| +6 | 20 | 26 | 30 | 35| 35 | NP

Zx6 | FH | | 59| 10 [ 16 | NP | NP | NP | NP | NP | NP

Zxg |5 | 95 | I8 | +0 [ +6 | 20 | 2+ | NR | NP | NP | NP

60-srotnd-snowdoad | Hem




2xR |55 | B4 |04 106 | L6 | 20 | 26 | 30 | 33 | NP | NP

Zx6 | 74 | 68 |10 | 10 [ 14 | NP | NP | NP | NP | NP | NP

Zxg | 98 (&0 | 74 | +0 [ 16 |+ | NP | NP | NP | NP | NP

2x10 | R4 | H0 | 90 | 10 | +6 | 20 | 26 | 26 | NP | NP | NP

2RI H¥9 29 |5 +0 | +6 | 20 | 26 | 30 | 30 | NR | NP

Spracepinefir* [2x10| 1833 | H6| 95 | 10 | 16 | 20 | 26 | 28 | NP | NR | NR

Redwood!

Western-cedars’

Ponderosapine’

£

1y-inch-thick-weed®




ON-CENTER SPACING OF FASTENERS®{inches)

LOAD {psf)
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CHAPTER 6
WALL CONSTRUCTION

R602.3.1 Stud size, height and spacing. The size, height and spacing of studs shall be in accordance with Table
R602.3(5).

Exceptions:

1. Utility grade studs shall not be spaced more than 16 inches (406 mm) on center, shall not support more
than a roof and ceiling, and shall not exceed 8 feet (2438 mm) in height for exterior walls and load-
bearing walls or 10 feet (3048 mm) for interior nonload-bearing walls.

2.  Where greund-snow roof loads are less than or equal to 25 20 pounds per square foot (-2kPa); and the
ultimate design wind speed is less than or equal to 130 mph (58.1 m/s), 2-inch by 6-inch (38 mm by 140
mm) studs supporting a roof load with not more than 6 feet (1829 mm) of tributary length shall have a
maximum height of 18 feet (5486 mm) where spaced at 16 inches (406 mm) on center, or 20 feet (6096
mm) where spaced at 12 inches (305 mm) on center. Studs shall be No. 2 grade lumber or better.

3. Exterior load-bearing studs not exceeding 12 feet (3658 mm) in height provided in accordance with
Table R602.3(6). The minimum number of full-height studs adjacent to openings shall be in accordance
with Section R602.7.5. The building shall be located in Exposure B, and the roof /ive load shall not

exceed 20 psf (0.96 kPa), and-the-sround-snow-load-shall-not-exeeed 30-psf--41Pa)- Studs and plates
shall be No. 2 grade lumber or better.

R602.3.2 Top plate for bearing and braced wall lines. Wood stud walls shall be capped with a double top plate
installed to provide overlapping at corners and intersections with bearing partitions. End joints in top plates shall be
offset not less than 24 inches (610 mm). Joints in plates need not occur over studs. Plates shall be not less than 2-
inches (51 mm) nominal thickness and have a width not less than the width of the studs.

Exception: A single top plate used as an alternative to a double top plate shall comply with the following:

1. The single top plate shall be tied at corners, intersecting walls, and at in-line splices in straight wall lines
in accordance with Table R602.3.2.

The rafters or joists shall be centered over the studs with a tolerance of not more than 1 inch (25 mm).

3. Omission of the top plate is permitted over headers where the headers are adequately tied to adjacent
wall sections in accordance with Table R602.3.2.

TABLE R602.3(1)
FASTENING SCHEDULE &lmn

ITEM | DESCRIPTION OF BUILDING ELEMENTS NUMBER AND TYPE OF FASTENER® b ¢ SPACING AND LOCATION
Roof
Blocking between ceiling joists, 4-8d box (2'/2" x 0.113"); or
| rafters or trusses to top plate or other 3-8d common (2'/2" x 0.131"); or Toe nail
framing below 3-10d box (3" * 0.128"); or -
3-3" x 0.131" nails




Blocking between rafters or truss not
at the wall top plates, to rafter or truss

2-8d common (212" x 0.131"); or
2-3" x 0.131" nails

Each end toe nail

2-16d common (3'/2" x 0.162"); or
3-3" % 0.131" nails

End nail

Flat blocking to truss and web filler

16d common (3'/2" » 0.162"); or
3" x 0.131" nails

6" o.c. face nail

Ceiling joists to top plate

4-8d box (212" % 0.113"); or
3-8d common (2'/2" x 0.131"); or
3-10d box (3" x 0.128"); or

3-3" x 0.131" nails

Per joist, toe nail

Ceiling joist not attached to parallel
rafter, laps over partitions [see Section
R802.5.2 and Table R802.5.2(1)]

B
—

4-10d box (3" x 0.128"); or
3-16d common (3!/2" x 0.162"); or
4-3" x 0.131" nails

Face nail




Ceiling joist attached to parallel rafter
(heel joint) [see Section R802.5.2 and
Table R802.5.2(1)]

Table R802.5.2(1) Face nail

Collar tie to rafter, face nail

4-10d box (3" x 0.128"); or
i 3-10d common (3" x 0.148"); or Face nail each rafter
4-3" % 0.131" nails

Rafter or roof truss to plate ©

3-16d box (312" x 0.135"); or

3-10d common (3" x 0.148"); or 2 toe nails on one side and 1 toe nail on
4-10d box (3" x 0.128"); or opposite side of each rafter or truss
o 4-3" x 0.131" nails

A

Roof rafters to ridge, valley or hip
rafters or roof rafter to minimum
2" ridge beam

4-16d box (3'/2" * 0.135"); or
3-10d common (3" x 0.148"); or
4-10d box (3" x 0.128"); or
4-3" x 0.131" nails

Toe nail




3-16d box (3'/2" x 0.135"); or
2-16d common (3'/2" x 0.162"); or
3-10d box (3" x 0.128"); or

3-3" x 0.131" nails

End nail

Wall

Stud to stud
(not at braced wall panels)

<2

16d common (3'/2" x 0.162")

24" o.c. face nail

8
10d box (3" x 0.128"); or " .
. 37 % 0.131" nails 16" o.c. face nail
Stud to stud and abutting studs at 16d box (3!/2" x 0.135"); or 12" f il
intersecting wall corners (at braced 3" x 0.131" nails e
wall panels)
9 2
: . 16d common (3'/2" x 0.162") 16" o.c. face nail
— .
:;[ <]
Built-up header (2" to 2" header with 16d common (3'/2" x 0.162") 16" o.c. each edge face nail
10 | '/2" spacer)

16d box (312"  0.135")

12" o.c. each edge face nail




Continuous header to stud

5-8d box (212" * 0.113"); or

11 4-8d common (2'/2" x 0.131"); or Toe nail
K_:I } 4-10d box (3" x 0.128")
(continued)
TABLE R602.3(1)—continued
FASTENING SCHEDULE
ITEM | DESCRIPTION OF BUILDING ELEMENTS NUMBER AND TYPE OF FASTENER® b ¢ SPACING AND LOCATION
Wwall
Adjacent full-height stud to end of
header
] 4-16d box (3'/2"x 0.135"); or
= 3-16d common (3'/2" x 0.162"); or .
L . — | 4-10d box (3" * 0.128"); or Ene gl
| =H 4-3" % 0.131" nails
Top plate to top plate 16d common (3'/2" % 0.162") 16" o.c. face nail
13 10d box (3" x 0.128"); or —
3" % 0.131" nails o-¢ face nai
"\
N\
N
8-16d common (3'/2" x 0.162"); or . . .
Double top plate splice 12-16d box (3'/2" x 0.135"); or Fflc.e gl on”each s1d.e oif gnd.
14 " N (minimum 24" lap splice length each

12-10d box (3" x 0.128"); or i R o)
12-3" % 0.131" nails ]




Bottom plate to joist, rim joist, band
joist or blocking (not at braced wall
panels)

16d common (3'/2" x 0.162")

16" o.c. face nail

15
16d box (3!/2" x 0.135"); or " .
3% 0.131" nails 12" o.c. face nail
Roof
Bottom plate to joist, rim joist,
band joist or blocking
(at braced wall panel)
3-16d box (3'/2" * 0.135"); or
16 2-16d common (3'/2" x 0.162"); or 16" o.c. face nail
4-3" x 0.131" nails
Top or bottom plate to stud 2
4-8d box (2'42" % 0.113"); or
3-16d box (3'/2" x 0.135"); or
4-8d common (2'/2" x 0.131"); or Toe nail
4-10d box (3" x 0.128"); or
4-3" x 0.131" nails
17
3-16d box (3'/2" x 0.135"); or
2-16d common (3'/2" x 0.162"); or End nail
3-10d box (3" x 0.128"); or
3-3" x 0.131" nails
Top plates, laps at corners and 3-10d box (3" x 0.128"); or
18 | intersections 2-16d common (3'/2" x 0.162"); or Face nail

3-3" x 0.131" nails




19

3-8d box (2!/2" % 0.113"); or
2-8d common (212" x 0.131"); or
2-10d box (3" x 0.128"); or

2 staples 13/4"

Face nail

20

1" x 6" sheathing to each bearing

3-8d box (212" x 0.113"); or

2-8d common (2'/2" x 0.131"); or
2-10d box (3" x 0.128"); or

2 staples, 1" crown, 16 ga., 13/4" long

Face nail

21

1" x 8" and wider sheathing to each
bearing

3-8d box (2!/2" % 0.113"); or

3-8d common (2!/2" x 0.131"); or
3-10d box (3" x 0.128"); or

3 staples, 1" crown, 16 ga., 13/4" long

Wider than 1" x 8"

4-8d box (2'/2" ¥ 0.113"); or

3-8d common (2'/2" x 0.131"); or
3-10d box (3" x 0.128"); or

4 staples, 1" crown, 16 ga., 13/4" long

Face nail

(continued)

TABLE R602.3(1)—continued
FASTENING SCHEDULE

ITEM

DESCRIPTION OF BUILDING ELEMENTS

NUMBER AND TYPE OF FASTENER®? b ¢

SPACING AND LOCATION

Floor

22

Joist to sill, top plate or girder

E
\p ==

4-8d box (2'/2" x 0.113"); or
3-8d common (2!/2" x 0.131"); or
3-10d box (3" x 0.128"); or

3-3" x 0.131" nails

Toe nail

23

8d box (212" * 0.113")

4" o.c. toe nail




Rim joist, band joist or blocking to
sill or top plate (roof applications
also)

8d common (2!/2" x 0.131"); or
10d box (3" x 0.128"); or
3" % 0.131" nails

6" 0.c. toe nail

3-8d box (2!/2" % 0.113"); or
2-8d common (212" x 0.131"); or

24 |1" x 6" subfloor or less to each joist 3-10d box (3" x 0.128"): or Face nail
2 staples, 1" crown, 16 ga., 13/4" long
" . . 3-16d box (3'/2" > 0.135"); or . .
25 |2" subfloor to joist or girder 2-16d common (32" x 0.162") Blind and face nail
2" planks (plank & beam—floor & 3-16d box (3'/2" % 0.135"); or . .
26 o) 2-16d common (32" x 0.162") At each bearing, face nail
Band or rim joist to joist
3-16d common (3'/2" x 0.162"); or
4-10 box (3" x 0.128"); or .
& 4-3" % 0.131" nails; or Encgail
_ 4-3" x 14 ga. staples, /16" crown
—_
Built-up girders and beams, 2-inch 20d common (4" x 0.192"); or Nail each layer as follows: 32" o.c. at top
lumber layers and bottom and staggered.
10d box (3" x 0.128"); or 24" o.c. face nail at top and bottom
3" % 0.131" nails staggered on opposite sides
28
And:
2-20d common (4" x 0.192"); or . .
3-10d box (3" * 0.128"): or Face nail at ends and at each splice
3-3" % 0.131" nails
Ledger strip supporting joists or
rafters
4-16d box (3'/2" x 0.135"); or
3-16d common (3'/2" x 0.162"); or . .
29 /& 4-10d box (3"  0.128"): or At each joist or rafter, face nail
A AN 4-3" x 0.131" nails
:‘ x/ B
=
Bridging or blocking to joist, rafter 2-10d box (3" < 0.128"); or
30 | or truss 2-8d common (212" x 0.131"); or Each end, toe nail

3" > 0.131" nails




\\
SPACING OF FASTENERS
ITEM [ DESCRIPTION OF BUILDING ELEMENTS NUMBER AND TYPE OF FASTENER® b.¢ » Intermediate
EOESTINENES) supports® ¢ (inches)
Wood structural panels, subfloor, roof and interior wall sheathing to framing and
particleboard wall sheathing to framing [see Table R602.3(3) for wood structural panel exterior wall sheathing to wall framing]
6d common or deformed
(2" % 0.113" x 0.266" head); or 6 61
23/g" % 0.113" x 0.266" head nail - -
31 3" = 10" (subfloor, wall)!
8d common (2'/2" * 0.131") nail (roof); or 6 6
RSRS-01 (235" * 0.113") nail (roof)® = -
8d common (2-2!/2" x 0.131") nail 6 12
(subfloor, wall)
8d common (2'/2" * 0.131") nail (roof); or .
19/, 3/, 1 > ] £,
32 |Px" =" RSRS-01; (235" » 0.113") nail (roof)° o =
Deformed 23/s” > 0.113" x 0.266" head 6 12
(wall or subfloor)
10d common (3" x 0.148") nail; or
Tt _ 117, )
ol — (2'/2" % 0.131 x 0.281" head) deformed nail § 2

(continued)




TABLE R602.3(1)—continued
FASTENING SCHEDULE

ITEM

DESCRIPTION OF BUILDING ELEMENTS NUMBER AND TYPE OF FASTENER®? b ¢ SPACING AND LOCATION

Other wall sheathing?

34

1'/2" x 0.120" galvanized roofing nail,
/16" head diameter; or 3 6
1'4" long 16 ga. staple with 7/16” or 1" crown

1/2" structural cellulosic fiberboard
sheathing

35

13/4" % 0.120" galvanized roofing nail,
/16" head diameter; or 3 6
1'/4" long 16 ga. staple with 7/16” or 1" crown

25/3," structural cellulosic fiberboard
sheathing

1'/2" x 0.120" galvanized roofing nail,
/16" head diameter, or 1'/4" long 16 ga.;

L/,m inod
S0 |EECsRR TG staple galvanized, 1'/2” long; 7/16" or i G
1" crown or 1!/4" screws, Type W or S
13/4" % 0.120" galvanized roofing nail,
37 |%s" eypsum sheathing® /16" head diameter, or 1'/4" long 16 ga.; 7 .

staple galvanized, 1'/2” long; 7/16" or
1" crown or 1/4" screws, Type W or S

Wood structural panels, combination subfloor underlayment to framing

38

Deformed (2" x 0.113") or
3/4" and less Deformed (2" x 0.120") nail; or 6 12
8d common (2'/2" x 0.131") nail

39

8d common (2'/2” * 0.131") nail; or
g —1" Deformed (2" > 0.113"); or 6 12
Deformed (2'/2" x 0.120") nail

40

10d common (3" x 0.148") nail; or
18" = 114" Deformed (2" x 0.113"); or 6 12
Deformed (2'/2" x 0.120") nail

For SI: 1 inch =25.4 mm, 1 foot=304.8 mm, 1 mile per hour = 0.447 m/s; 1 ksi = 6.895 MPa.

a.

h o oo o

Nails are smooth-common, box or deformed shanks except where otherwise stated. Nails used for framing and sheathing connections are carbon

steel and shall have minimum average bending yield strengths as shown: 80 ksi for shank diameter of 0.192 inch (20d common nail), 90 ksi for

shank diameters larger than 0.142 inch but not larger than 0.177 inch, and 100 ksi for shank diameters of 0.142 inch or less. Connections using

nails and staples of other materials, such as stainless steel, shall be designed by accepted engineering practice er-approved-underSeetion R104-1H-
1

. RSRS-01 is a Roof Sheathing Ring Shank nail meeting the specifications in ASTM F1667.

. Nails shall be spaced at not more than 6 inches on center at all supports where spans are 48 inches or greater.
. Four-foot by 8-foot or 4-foot by 9-foot panels shall be applied vertically.

. Spacing of fasteners not included in this table shall be based on Table R602.3(2).

For wood structural panel roof sheathing attached to gable end roof framing and to intermediate supports within 48 inches of roof edges and
ridges, nails shall be spaced at 4 inches on center where the ultimate design wind speed is greater than 130 mph in Exposure B or greater than
115 mph in Exposure C.

. Gypsum sheathing shall conform to ASTM C1396 and shall be installed in accordance with ASTM C1280 or GA 253. Fiberboard sheathing

shall conform to ASTM C208.

. Spacing of fasteners on floor sheathing panel edges applies to panel edges supported by framing members and required blocking and at floor

perimeters only. Spacing of fasteners on roof sheathing panel edges applies to panel edges supported by framing members and required blocking.
Blocking of roof or floor sheathing panel edges perpendicular to the framing members need not be provided except as required by other provisions
of this code. Floor perimeter shall be supported by framing members or solid blocking. Roof sheathing 7/16-inch or greater in thickness does

not require perimeter blocking.

. Where a rafter is fastened to an adjacent parallel ceiling joist in accordance with this schedule, provide two toe nails on one side of the rafter and

toe narls from the cerlmg ]orst to top plate in accordance with thrs schedule The toe nail on the opposrte side of the rafter shall not be requrred




end-walls: and 4 inches on center to-gable end-wall framine_FOr wood structural panel roof sheathing attached to gable

end roof framing and to intermediate supports within 48 inches of roof edges and ridges, nails shall be

spaced at 4 inches on center where the ultimate design wind speed is greater than 130 mph in

Exposure C. Roof sheathing 19/32-inch or greater in thickness shall be attached to roof framing

members spaced at 24-inches on center or shall be designed by accepted engineering practice where

the ultimate desigh wind speed is greater than 130 mph in Exposure C.

k.  Fastenings listed above may also be used for other connections that are not listed but that have the same configuration and the same code

requirement for fastener quantity/spacing and fastener size (pennyweight and style, e.g., 8d common, “8-penny common nail”).

1. For nominal dimensions of nails see Table R602.3(1a)

m. Reprinted by permission of the ICC Evaluation Service®, LLC from Evaluation Report ESR-1539.
n. Nails and staples shall conform to the requirements of ASTM F1667.

0. See Table 4508.3 in the 130, 140 and 150 mph (58 m/s, 63 m/s, 67 m/s)

p- See Table 4508.4 in the 130, 140 and 150 mph (58 m/s, 63 m/s, 67 m/s)

TABLE R602.3(1a)
NOMINAL DIMENSIONS OF NAILS LISTED IN TABLE R602.3(1)




BN 5 NESCERFN BY FENNYVAFIGHT SYSTEM
Pennywsighl Length inches| Shank dismater fmehes)
Box
5 L 0.088
Bl e L1132
104 3 (1128
Lasing
Bl 2 0509
Bl Frg ) 113
104 3 D8
Lommon
Bl 2 113
Ed 2L 0
104 3 0148
16d He I8l
Mid 4 f 1oz
Cooler
o 15l COER
Bd 12y .05
Bl 2y Li13
Ddprmed!
2 14 0090
Ad 14 1.08g
Ed z 0120
Bl 25 0120
Finish
B L 0000
Lid 3 0113
Siing
Bl 1 (LI0E
=31 My 1178
iticral izac Nl
2 00F
24, P
k|
o L
W, 010
Sty shank nails e
i 10 A B
2,
15 (L148
L D163
2 0.000
q
Defonmed shank nail# o G113
2 131

For SI: 1inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s; 1ksi = 6.895 MPa.

a. A deformed shank nail must have either a helical (screw) shank or an annular (ring) shank.

TABLE R602.3(3)

REQUIREMENTS FOR WOOD STRUCTURAL PANEL WALL SHEATHING USED TO RESIST WIND PRESSURES® * ©

MINIMUM NAIL

MINIMUM WOOD
STRUCTURAL

MINIMUM
NOMINAL

MAXIMUM
WALL STUD

PANEL NAIL SPACING

ULTIMATE DESIGN WIND SPEED Vut
(mph)




PANEL SPAN PANEL SPACING Wind exposure category
Size Penetration RATING THICKNESS | (inches) Edges |Field (inches
(inches) (inches) (inches o.c.) o.c.)
B C D

6d Common 3
(2.0" % 0.113") 1.5 24/0 /s 16 6 12 140 115 110
Rd C 16 6 12 170 140 135
o 5,,"?6“;’;‘1,,) 1.75 24/16 16

' ’ 24 6 12 140 115 110

For SI: 1 inch =25.4 mm, 1 mile per hour = 0.447 m/s.

a. Panel strength axis parallel or perpendicular to supports. Three-ply plywood sheathing with studs spaced more than 16 inches on center shall be
applied with panel strength axis perpendicular to supports.

b. Table is based on wind pressures acting toward and away from building surfaces in accordance with Section R301.2. Lateral bracing requirements
shall be in accordance with Section R602.10.

c. Wood structural panels with span ratings of Wall-16 or Wall-24 shall be permitted as an alternate to panels with a 24/0 span rating.

Plywood siding rated 16 o.c. or 24 o.c. shall be permitted as an alternate to panels with a 24/16 span rating. Wall-16 and Plywood siding 16 o.c.

shall be used with studs spaced not more than 16 inches on center.

TABLE R602.3.2
SINGLE TOP-PLATE SPLICE CONNECTION DETAILS
FOR BEARING WALLS AND BRACED WALL LINES

TOP-PLATE SPLICE LOCATION

CONDITION Corners and intersecting walls Butt joints in straight walls

Minimum nails . . Minimum nails

Splice plate size each side of joint Splice plate size each side of joint

g i SDCAC: andinSDC Dok . 3" x 6" x0.036" (6) 8d box 3"x 12" x 0.036" (12) 8d box
Do g . et galvanized steel 22" % 0.113") galvanized steel (212" % 0.113")
? plate or equivalent nails plate or equivalent nails

Structures - SDC Do Di-and Do with-braced

" " " " " "

A8y 8dbex
. ; galvanizedsteel | @'%1 <0113 | galvanizedsteel | @%1-0.H3"
i €8 1 plate-orequivalent nails plate-orequivalent natls

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm.
R602.6 Drilling and notching of studs. Drilling and notching of studs shall be in accordance with the following:

1. Notching. A stud in an exterior wall or bearing partition shall not be cut or notched to a depth exceeding 25
percent of its depth. Studs in nonbearing partitions shall not be notched to a depth exceeding 40 percent of a
single stud depth. Notching of bearing studs shall be on one edge only and not to exceed one-fourth the height
of the stud. Notching shall not occur in the bottom or top 6 inches (152 mm) of bearing studs.

2. Boring. The diameter of bored holes in studs shall not exceed 60 percent of the stud depth, the edge of the hole
shall not be less than /5 inch (16 mm) from the edge of the stud, and the hole shall not be closer than 6 inches
(152 mm) from an adjacent hole or notch. Holes not exceeding 3/4 inch (19 mm) diameter can be as close as
11/2 inches (38 mm) on center spacing. shall-net-belocated-in-thesame-section-as-a-eut-ornotch—Where-the
diameter-ofa-bored-hole-ina stud Studs located in exterior walls or bearing partitions is over 40 percent, such
stud shall be doubled and not more than two successive doubled studs shall be so bored. See Figures R602.6(1)
and R602.6(2).

Exception: Where approved, stud shoes are installed in accordance with the manufacturer’s instructions.

3. Cutting and notching of studs shall be permitted to be increased to 65 percent of the width of the stud in
exterior and interior walls and bearing partitions, provided that one of the following conditions are met:

(a) The wall section is reinforced with 1/2-inch (13 mm) 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.




(b) The exterior walls of a kitchen may be reinforced by placing 1/2-inch (13 mm) 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.

R602.7 Headers. For header spans, see Tables R602.7(1), and R602.7(2) R602-743)-

TABLE R602.7(1)

GIRDER SPANS? AND HEADER SPANS?® FOR EXTERIOR BEARING WALLS

(Maximum spans for Douglas fir-larch, hem-fir, Southern pine and spruce-pine-fir° and required number of jack studs)

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm, 1 pound per square foot = 0.0479 kPa.

a. Spans are given in feet and inches.

b. Spans are based on minimum design properties for No. 2 grade lumber of Douglas fir-larch, hem-fir, Southern pine, and spruce-pine-fir.

c. Building width is measured perpendicular to the ridge. For widths between those shown, spans are permitted to be interpolated.

d. NJ = Number of jack studs required to support each end. Where the number of required jack studs equals one, the header is permitted to be
supported by an approved framing anchor attached to the full-height wall stud and to the header.

e. Use 30 psf ground snow load for cases in which ground snow load is less than 30 psf and the roof live load is equal to or less than 20 psf.

TABLE R602.7(2)

GIRDER SPANS? AND HEADER SPANS? FOR INTERIOR BEARING WALLS

(Maximum spans for Douglas fir-larch, hem-fir, southern pine and spruce-pine-fir° and required number of jack studs)
For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm.
a. Spans are given in feet and inches.
b. Spans are based on minimum design properties for No. 2 grade lumber of Douglas fir-larch, hem-fir, Southern pine, and spruce-pine-fir.
c. Building width is measured perpendicular to the ridge. For widths between those shown, spans are permitted to be interpolated.
d. NJ = Number of jack studs required to support each end. Where the number of required jack studs equals one, the header is permitted to be
supported by an approved framing anchor attached to the full-height wall stud and to the header.

EIE|T|E s




R602.10 Wall bracing. Buildings shall be braced in accordance with this section or, when applicable, Section
R602.12. Where a building, or portion thereof, does not comply with one or more of the bracing requirements in this
section, those portions shall be designed and constructed in accordance with Section R301.1.

R602.10.1 Braced wall lines. For the purpose of determining the amount and location of bracing required in each
story level of a building, braced wall lines shall be designated as straight lines in the building plan placed in
accordance with this section.

R602.10.1.1 Length of a braced wall line. The length of a braced wall line shall be the distance between its
ends. The end of a braced wall line shall be the intersection with a perpendicular braced wall line, an angled
braced wall line as permitted in Section R602.10.1.4 or an exterior wall as shown in Figure R602.10.1.1.

R602.10.1.2 Location of braced wall lines and permitted offsets. Each braced wall line shall be located such
that no more than two-thirds of the required braced wall panel length is located to one side of the braced wall
line. Braced wall panels shall be permitted to be offset up to 4 feet (1219 mm) from the designated braced wall
line. Braced wall panels parallel to a braced wall line shall be offset not more than 4 feet (1219 mm) from the
designated braced wall line location as shown in Figure R602.10.1.1.

Exterior walls parallel to a braced wall line shall be offset not more than 4 feet (1219 mm) from the
designated braced wall line location as shown in Figure R602.10.1.1.

Interior walls used as bracing shall be offset not more than 4 feet (1219 mm) from a braced wall line through
the interior of the building as shown in Figure R602.10.1.1.

R602.10.1.3 Spacing of braced wall lines. The spacing between parallel braced wall lines shall be in
accordance with Table R602.10.1.3. Intermediate braced wall lines through the interior of the building shall be
permitted.

R602.10.1.4 Angled walls. Any portion of a wall along a braced wall line shall be permitted to angle out of
plane for a maximum diagonal length of 8 feet (2438 mm). Where the angled wall occurs at a corner, the length
of the braced wall line shall be measured from the projected corner as shown in Figure R602.10.1.4. Where the
diagonal length is greater than 8 feet (2438 mm), it shall be considered to be a separate braced wall line and
shall be braced in accordance with Section R602.10.1.

R602.10.2 Braced wall panels. Braced wall panels shall be full-height sections of wall that shall not have vertical
or horizontal offsets. Braced wall panels shall be constructed and placed along a braced wall line in accordance
with this section and the bracing methods specified in Section R602.10.4.

R602.10.2.1 Braced wall panel uplift load path. The bracing lengths in Table R602.10.3(1) apply only when
uplift loads are resisted in accordance with Section R602.3.5.

R602.10.2.2 Locations of braced wall panels. A braced wall panel shall begin within 10 feet (3810 mm) from
each end of a braced wall line as determined in Section R602.10.1.1. The distance between adjacent edges of
braced wall panels along a braced wall line shall be not greater than 20 feet (6096 mm) as shown in Figure
R602.10.2.2.

Exceptions:

1. Deleted. Braced-wattpanels-in-Seismic Pesisn-Categories Do Dy-and Da-shall-comply-with-Seetion

2. Braced wall panels with continuous sheathing in Seismic Design Categories A, B and C shall comply
with Section R602.10.7.

R602.10.2.2.1 Location of braced wall panels in Seismi

¢ Design Categories Do, D1 and D2. Deleted.




R602.10.2.3 Minimum number of braced wall panels. Braced wall lines with a length of 16 feet (4877 mm)
or less shall have not less than two braced wall panels of any length or one braced wall panel equal to 48 inches
(1219 mm) or more. Braced wall lines greater than 16 feet (4877 mm) shall have not less than two braced wall
panels.

R602.10.3 Required length of bracing. The required length of bracing along each braced wall line shall be
determined as follows:

1.  All buildings in Seismic Design Categories A and B shall use Table R602.10.3(1) and the applicable
adjustment factors in Table R602.10.3(2).

2. Detached buildings in Seismic Design Category C shall use Table R602.10.3(1) and the applicable
adjustment factors in Table R602.10.3(2).

3. Townhouses in Seismic Design Category C shall use the greater value determined from Table R602.10.3(1)
or R602.10.3(3) and the apphcable adjustment factors in Table R602.10.3(2) or R602.10.3(4), respectlvely

Only braced wall panels parallel to the braced wall line shall contribute toward the required length of bracing
of that braced wall line. Braced wall panels along an angled wall meeting the minimum length requirements of
Tables R602.10.5 and R602.10.5.2 shall be permitted to contribute its projected length toward the minimum
required length of bracing for the braced wall line as shown in Figure R602.10.1.4. Any braced wall panel on an
angled wall at the end of a braced wall line shall contribute its projected length for only one of the braced wall
lines at the projected corner.

Exception: Deleted. Fhelength

R602.10.4 Construction methods for braced wall panels. Intermittent and continuously sheathed braced wall
panels shall be constructed in accordance with this section and the methods listed in Table R602.10.4.

R602.10.4.1 Mixing methods. Mixing of bracing methods shall be permitted as follows:
1. Mixing intermittent bracing and continuous sheathing methods from story to story shall be permitted.

2. Mixing intermittent bracing methods from braced wall line to braced wall line within a story shall be
permitted. In regions within Seismic Design Categories A, B and C where the ultimate design wind speed
is less than or equal to 130 mph (58m/s), mixing of intermittent bracing and continuous sheathing
methods from braced wall line to braced wall line within a story shall be permitted.

3. Mixing intermittent bracing methods along a braced wall line shall be permitted in Seismic Design
Categories A and B, and detached dwellings in Seismic Design Category C, provided that the length of
required bracing in accordance with Table R602.10.3(1) or R602.10.3(3) is the highest value of all
intermittent bracing methods used.

4. Mixing of continuous sheathing methods CS-WSP, CS-G and CS-PF along a braced wall line shall be
permitted. Intermittent methods ABW, PFH and PFG shall be permitted to be used along a braced wall
line with continuous sheathed methods, provided that the length of required bracing for that braced wall
line is determined in accordance with Table R602.10.3(1) or R602.10.3(3) using the highest value of the
bracing methods used.

5. In Seismic Design Categories A and B, and for detached one- and two-family dwellings in Seismic Design
Category C, mixing of intermittent bracing methods along the interior portion of a braced wall line with
continuous sheathing methods CS-WSP, CS-G and CS-PF along the exterior portion of the same braced
wall line shall be permitted. The length of required bracing shall be the highest value of all intermittent
bracing methods used in accordance with Table R602.10.3(1) or R602.10.3(3) as adjusted by Tables



R602.10.3(2) and R602.10.3(4), respectively. The requirements of Section R602.10.7 shall apply to each
end of the continuously sheathed portion of the braced wall line.

R602.10.4.2 Continuous sheathing methods. Continuous sheathing methods require structural panel sheathing
to be used on all sheathable surfaces on one side of a braced wall line including areas above and below openings
and gable end walls and shall meet the requirements of Section R602.10.7.

R602.10.4.3 Braced wall panel interior finish material. Braced wall panels shall have gypsum wall board
installed on the side of the wall opposite the bracing material. Gypsum wall board shall be not less than !/> inch
(12.7 mm) in thickness and be fastened with nails or screws in accordance with Table R602.3(1) for exterior
sheathing or Table R702.3.5 for interior gypsum wall board. Spacing of fasteners at panel edges for gypsum
wall board opposite Method LIB bracing shall not exceed 8 inches (203 mm). Interiorfinish-material-shall-not

be-glued-in-Seismie Desisn-Categories Doy Di-and-Da:

Exceptions:

1.

Interior finish material is not required opposite wall panels that are braced in accordance with

Methods GB, BV-WSP, ABW, PFH, PFG and CS-PF, unless otherwise required by Section R302.6.

An approved interior finish material with an in-plane shear resistance equivalent to gypsum board

shall be permitted to be substituted, unless otherwise required by Section R302.6.

Except for Method LIB, gypsum wall board is permitted to be omitted provided that the required

length of bracing in Tables R602.10.3(1) and R602.10.3(3) is multiplied by the appropriate
adjustment factor in Tables R602.10.3(2) and R602.10.3(4), respectively, unless otherwise required

by Section R302.6.
TABLE R602.10.1.3
BRACED WALL LINE SPACING
BRACED WALL LINE SPACING CRITERIA
APPLICATION CONDITION BUILDING TYPE Maxi
aximum N 0 E
s . Exception to Maximum Spacing
pacing
. . Ultimate design wind
Wind bracing — Detached, townhouse 60 feet None
SDCA-C Detached Use wind bracing
SDCA-B Townhouse Use wind bracing
Up to 50 feet when length of required bracing per
SDC C Townhouse 35 feet Table R602.10.3(3) is adjusted in accordance with
Table R602.10.3(4).
Seismic bracing
Hp-to35-feetto-allowforasingle roomnotto-exceed
Detachedtownhouses; . .
SBE DB B2 i > 25feet | 900-squarefeet—Spacingofall otherbraced-wall hnes
YOS shal-net-exeeed25-feet:
U 35 6, hen lenoth of irod braci
SBEDs; DB P2 Detached;townhouse 25-feet TFable R602103(3-is-adjustedin-accordance-with

For SI: 1 foot =304.8 mm, 1 square foot = 0.0929 m?, 1 mile per hour = 0.447 m/s.

TABLE R602.10.3(1)
BRACING REQUIREMENTS BASED ON WIND SPEED




* EXPOSURE CATEGORY B

* 30-FOOT MEAN ROOF HEIGHT MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL
«10-FOOT WALL HEIGHT PANELS REQUIRED ALONG EACH BRACED WALL LINE?
2 BRACED WALL LINES
“winaSpeed | storyLocaton | U Spacing | M0 | W | Methoss e, WeP, 572,85, PP | Mol RSP
10 25 25 +5 +5
30 65 65 4.0 35
40 &5 &5 50 40
50 105 105 60 50
60 125 125 70 60
10 50 50 30 25
30 25 25 9 60
<95-mph
40 166 166 95 &0
50 200 200 HS 166
69 235 235 135 HS
10 NP e 40 35
30 NB 15 105 90
49 NP 240 135 HS5
50 NP 295 170 5
60 NP 350 200 176
10 35 35 20 +5
30 &5 &5 50 45
49 HS HS 65 55
50 4.0 4.0 80 70
=Ho 69 165 165 95 80
10 65 65 35 30
30 165 165 95 80
49 25 25 125 165
50 265 265 155 136




B8 8|6 |8|E |8

s
95
170
245
320
395
465

EERE|m 8k

(continued)

TABLE R602.10.3(1)—continued
BRACING REQUIREMENTS BASED ON WIND SPEED

* EXPOSURE CATEGORY B
* 30-FOOT MEAN ROOF HEIGHT
* 10-FOOT WALL HEIGHT
*2 BRACED WALL LINES

MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL
PANELS REQUIRED ALONG EACH BRACED WALL LINE?

10 3.5 3.5 2.0 2.0

20 6.5 6.5 3.5 3.5

- 30 9.5 9.5 5.5 45

40 12.5 12.5 7.0 6.0

50 15.0 15.0 9.0 7.5

60 18.0 18.0 10.5 9.0

10 7.0 7.0 4.0 3.5

20 12.5 12.5 7.5 6.5

30 18.0 18.0 10.5 9.0

<115 o

40 23.5 23.5 13.5 11.5

50 29.0 29.0 16.5 14.0

60 34.5 345 20.0 17.0

10 NP 10.0 6.0 5.0

20 NP 18.5 11.0 9.0

30 NP 27.0 15.5 13.0

40 NP 35.0 20.0 17.0

50 NP 43.0 24.5 21.0

60 NP 51.0 29.0 25.0

<120 10 4.0 4.0 2.5 2.0




20 7.0 7.0 4.0 3.5
30 10.5 10.5 6.0 5.0
40 13.5 13.5 8.0 6.5
50 16.5 16.5 9.5 8.0
60 19.5 19.5 11.5 9.5
10 7.5 7.5 4.5 3.5
20 14.0 14.0 8.0 7.0
30 20.0 20.0 11.5 9.5
40 255 255 15.0 12.5
50 31.5 31.5 18.0 15.5
60 37.5 37.5 21.5 18.5
10 NP 11.0 6.5 5.5
20 NP 20.5 11.5 10.0
30 NP 29.0 17.0 14.5
40 NP 38.0 22.0 18.5
50 NP 47.0 27.0 23.0
60 NP 55.5 32.0 27.0
(continued)

TABLE R602.10.3(1)—continued
BRACING REQUIREMENTS BASED ON WIND SPEED

* EXPOSURE CATEGORY B
* 30-FOOT MEAN ROOF HEIGHT
* 10-FOOT WALL HEIGHT
*2 BRACED WALL LINES

MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL
PANELS REQUIRED ALONG EACH BRACED WALL LINE?

Ultimate Design Braced Wall

(mph) (feet) , ) ) » PFC, b
10 4.5 4.5 2.5 2.5
20 8.5 8.5 5.0 4.0
30 12.0 12.0 7.0 6.0
i 40 15.5 15.5 9.0 7.5

<130
50 19.5 19.5 11.0 9.5
60 23.0 23.0 13.0 11.0
10 8.5 8.5 5.0 45
20 16.0 16.0 9.5 8.0




30 23.0 23.0 13.5 11.5

40 30.0 30.0 17.5 15.0

— 50 37.0 37.0 215 18.0

60 44.0 44.0 25.0 21.5

10 NP 13.0 7.5 6.5

20 NP 24.0 13.5 11.5

30 NP 345 19.5 17.0

40 NP 445 255 22.0

50 NP 55.0 31.5 26.5

60 NP 65.0 37.5 31.5

10 55 55 3.0 2.5

20 10.0 10.0 55 5.0

S 30 14.0 14.0 8.0 7.0
i 40 18.0 18.0 10.5 9.0
50 225 225 13.0 11.0

60 26.5 26.5 15.0 13.0

10 10.0 10.0 6.0 5.0

20 18.5 18.5 11.0 9.0

30 27.0 27.0 15.5 13.0

=10 40 35.0 35.0 20.0 17.0
50 43.0 43.0 24.5 21.0

60 51.0 51.0 29.0 25.0

10 NP 15.0 8.5 7.5

20 NP 27.5 16.0 13.5

30 NP 39.5 23.0 19.5

40 NP 51.5 29.5 25.0

50 NP 63.5 36.5 31.0

60 NP 75.5 43.0 36.5

For SI: 1 inch =25.4 mm, | foot=304.8 mm, | mile per hour = 0.447 m/s.

NP = Not Permitted.

a. Linear interpolation shall be permitted.

b. Method LIB shall have gypsum board fastened to not less than one side with nails or screws in accordance with Table R602.3(1) for exterior
sheathing or Table R702.3.5 for interior gypsum board. Spacing of fasteners at panel edges shall not exceed 8 inches.

c. Where three or more parallel braced wall lines are present and the distances between adjacent braced wall lines are different, the average
dimension shall be permitted to be used for braced wall line spacing.




TABLE R602.10.3(2)

WIND ADJUSTMENT FACTORS TO THE REQUIRED LENGTH OF WALL BRACING

ADJUSTMENT FACTOR=2 b
ITEM ADJUSTMENT . APPLICABLE
STORY/SUPPORTING CONDITION [multiply length from
HOMEER BRI Table R602.10.3(1) by this factor] MEIREbS
B 1.00
One-story structure C 1.20
D 1.50
B 1.00
1 Exposure category? Two-story structure C 1.30
D 1.60
B 1.00
Three-story structure C 1.40
D 1.70
<5 feet 0.70
10 feet 1.00
Roof only
15 feet 1.30
20 feet 1.60
<5 feet 0.85
10 feet 1.00
2 R.O 2 . Roof + 1 floor All methods
eave-to-ridge height 15 feet 1.15
20 feet 1.30
<5 feet 0.90
10 feet 1.00
Roof + 2 floors
15 feet 1.10
20 feet Not permitted
8 feet 0.90
9 feet 0.95
Story height
3 (Section R301.3) Any story 10 feet 1.00
11 feet 1.05
12 feet 1.10
2 1.00
Number of B 1.30
4 braced wall lines Any story
(per plan direction)® 4 1.45
>5 1.60
Fastened to the end studs
Additional 800-pound of each braced wall panel DRERD
5 . Top story only . 0.80 SFB, PBS,
hold-down device and to the foundation or
. PCP, HPS
framing below




DWB, WSP,
Interior gypsum board I Omitted from inside face 140 SFB, PBS, PCP,
finish (or equivalent) y story of braced wall panels ’ HPS, CS-WSP,
CS-G, CS-SFB
4 inches o.c. at panel
. edges, including top and
7 Gypsum board fastening Any story P - 0.7 GB
horizontal joints blocked
. . Horizontal WSP, PBS,
8 Horizontal blocking Any story block is omitted 2.0 CS-WSP

For SI: 1 inch =25.4 mm, 1 foot=304.8 mm, 1 pound =4.48 N.
a. Linear interpolation shall be permitted.
b. The total adjustment factor is the product of all applicable adjustment factors.
c. The adjustment factor is permitted to be 1.0 when determining bracing amounts for intermediate braced wall lines provided the bracing amounts

on adjacent braced wall lines are based on a spacing and number that neglects the intermediate braced wall line.

d. The same adjustment factor shall be applied to all braced wall lines on all floors of the structure, based on the worst-case exposure category.

TABLE R602.10.3(3)
BRACING REQUIREMENTS BASED ON SEISMIC DESIGN CATEGORY

* WALL HEIGHT = 10 FEET
*10 PSF FLOOR DEAD LOAD

* 15 PSF ROOF/CEILING DEAD LOAD
« BRACED WALL LINE SPACING = 25 FEET

MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS
REQUIRED ALONG EACH BRACED WALL LINE* 9

e . B'raced Wall Method Method Methods Methods WSP, Methods
Design Categoryb Story Location Lm(efeI;et;lgth LIBd GB ng\,’?l’PssF,Bc’sFigi’Be ABW;FP(;T: and CS-V%SSIT',’E:S-G,

10 2.5 2.5 2.5 1.6 1.4

20 5.0 5.0 5.0 32 2.7

é 30 7.5 7.5 7.5 4.8 4.1

40 10.0 10.0 10.0 6.4 54

50 12.5 12.5 12.5 8.0 6.8

10 NP 4.5 4.5 3.0 2.6

20 NP 9.0 9.0 6.0 5.1

(townhm?ses Gill) 30 NP 13.5 13.5 9.0 7.7
40 NP 18.0 18.0 12.0 10.2
50 NP 22.5 22.5 15.0 12.8

10 NP 6.0 6.0 4.5 3.8

20 NP 12.0 12.0 9.0 7.7
30 NP 18.0 18.0 13.5 11.5

T 40 NP 24.0 24.0 18.0 153

50 NP 30.0 30.0 225 19.1

Do 10 NP 28 28 =& +6




TABLE R602.10.3(3)—continued
BRACING REQUIREMENTS BASED ON SEISMIC DESIGN CATEGORY

/\. 10 NP 53 53 38 32
(continued)

* WALL HEIGHT = 10 FEET
* 10 PSF FLOOR DEAD LOAD

* 15 PSF ROOF/CEILING DEAD LOAD
* BRACED WALL LINE SPACING = 25 FEET

MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS

REQUIRED ALONG EACH BRACED WALL LINE=¢

Seismic ) B'raced Wall Method Method Methods Methods WSP, Methods
Design Category® Story Location Lm(efel.eet;lgth LIBd GB ng\,’i’Ps;BdsF:gi’Be ABW;;FPGFSI’-IFf and CS-V%SSI}E:S-G,
o 20 NP 6.0 60 +0 34
By 10 NP 60 60 45 38
— 40 Np 240 240 186 153




a
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(continued)

TABLE R602.10.3(3)—continued

BRACING REQUIREMENTS BASED ON SEISMIC DESIGN CATEGORY

For SI: 1 inch =25.4 mm, 1 foot=304.8 mm, | pound per square foot = 0.0479 kPa.

NP = Not Permitted.

a. Linear interpolation shall be permitted.

b. Interpolation of bracing length between the Sy values associated with the seismic design categories shall be permitted when a site-specific S
value is determined in accordance with Section 1613.2 of the International Building Code.

c. Where the braced wall line length is greater than 50 feet, braced wall lines shall be permitted to be divided into shorter segments having lengths
of 50 feet or less, and the amount of bracing within each segment shall be in accordance with this table.

d. Method LIB shall have gypsum board fastened to not less than one side with nails or screws in accordance with Table R602.3(1) for exterior
sheathing or Table R702 3.5 for interior gypsum board Spacmg of fasteners at panel edges shall not exceed 8 inches.

e. Deleted. Methods PEG-a cooriesDyPand-Da:

f. Methods PFH, PFG and ABW are only perm1tted ona s1ngle story ora ﬁrst of two stories.

g. Where more than one bracing method is used, mixing methods shall be in accordance with Section R602.10.4.1.




h. Delef
engineering practice:

ted. One—and-two-family-dwellingsin-Seismic Design-Category Dr-e

TABLE R602.10.3(4)
SEISMIC ADJUSTMENT FACTORS TO THE REQUIRED LENGTH OF WALL BRACING

ITEM ADJUSTMENT FACTOR=?
NUMBE Ag‘;%%};mgﬁT STORY?¢ CONDITION [Multiply length from A;EI.}ISSEB)IS'E
R Table R602.10.3(3) by this factor]
L Section 301.3) GBI
( ’ > 10 feet and < 12 feet 1.2
Braced wall line spacing, =35 foet L
2 h ih SDC C Any story
townhousesin > 35 feet and < 50 feet 1.43
B L watlli : =25 feetand<30-feet 12
g - SPDED; D1 B2° ) ) =306 <356 14
All methods
> 8 psfand < 15 psf 1.0
4 Wall dead load Any story
< 8psf 0.85
1-, 2- or 3-story
building <15 pst 1.0
Roof/ceiling dead load for o
5 el o i 2- or 3-story building | > 15 psf and < 25 psf 1.1
e osildinzion ey psfand < 25 psf 1.2
top story
: S L0
Walls with stone or
6 masonry veneer, 1.5 All methods
townhouses in SDC C% ¢ —
af
Wals-wvith-stone-of
masenry-veneer,-detached
7 ene—and-two—family Any-story See-SeetionR602-10-6-5-4 BV-WsSp




Walswvith-stone-of
, . Limited-bric}
y . Eirstand second-story
8 onc—and-two-family . on-sceondstory-Sce +2 WSP-CS-WSP
dwellings i SDC DDyt SeetionR602-10-6-53-
£
. DWB, WSP
. Omitted from ’ ;
O | Mo (o cquivateny | Any stoy inside face of L5 HPS, CS.WSP,
quiv braced wall panels CS- (’} CS-SFB:
. . Horizontal WSP, PBS,
10 Horizontal blocking Any story b sl wiatiiieil 2.0 CS-WSP

For SI: 1 foot =304.8 mm, 1 pound per square foot = 0.0479 kPa.

a.

o oo o

=

g. One—and-two-family dwellingsinSeismic Design-Category Dy ding-two-storics-shatbbe-desiened

Linear interpolation shall be permitted.

. The total length of bracing required for a given wall line is the product of all applicable adjustment factors.

. The length-to-width ratio for the floor/roof diaphragm shall not exceed 3:1.

. Applies to stone or masonry veneer exceeding the first story height.

. The adjustment factor for stone or masonry veneer shall be applied to all exterior braced wall lines and all braced wall lines on the interior of the

building, backing or perpendicular to and laterally supporting veneered walls.
See Section R602.10.6.5 for requirements where stone or masonry veneer does not exceed the first-story height.

practiec:

R602.10.4.4 Panel joints. Vertical joints of panel sheathing shall occur over and be fastened to common studs.
Horizontal joints of panel sheathing in braced wall panels shall occur over and be fastened to common blocking of
a thickness of 1!/, inches (38 mm) or greater.

Exceptions:

1. For methods WSP and CS-WSP, blocking of horizontal joints is permitted to be omitted when
adjustment factor No. 8 of Table R602.10.3(2) or No. 9 of Table R602.10.3(4) is applied.

2. Vertical joints of panel sheathing shall be permitted to occur over double studs, where adjoining panel
edges are attached to separate studs with the required panel edge fastening schedule, and the adjacent
studs are attached together with two rows of 10d box nails [3 inches by 0.128 inch (76.2 mm by 3.25
mm)] at 10 inches o.c. (254 mm).

3. Blocking at horizontal joints shall not be required in wall segments that are not counted as braced
wall panels.

4. Where Method GB panels are installed horizontally, blocking of horizontal joints is not required.

R602.10.5 Minimum length of a braced wall panel. The minimum length of a braced wall panel shall comply
with Table R602.10.5. For Methods CS-WSP and CS-SFB, the minimum panel length shall be based on the
adjacent clear opening height in accordance with Table R602.10.5 and Figure R602.10.5. Where a panel has an
opening on either side of differing heights, the taller opening height shall be used to determine the panel length.

R602.10.5.1 Contributing length. For purposes of computing the required length of bracing in Tables
R602.10.3(1) and R602.10.3(3), the contributing length of each braced wall panel shall be as specified in Table
R602.10.5.

R602.10.5.2 Partial credit. For Methods DWB, WSP, SFB, PBS, PCP and HPS in Seismic Design Categories
A, B and C, panels between 36 inches and 48 inches (914 mm and 1219 mm) in length shall be considered a
braced wall panel and shall be permitted to partially contribute toward the required length of bracing in Tables
R602.10.3(1) and R602.10.3(3), and the contributing length shall be determined from Table R602.10.5.2.

R602.10.6 Construction of Methods ABW, PFH, PFG, CS-PF and BV-WSP. Methods ABW, PFH, PFG, CS-
PF and BV-WSP shall be constructed as specified in Sections R602.10.6.1 through R602.10.6.5.




R602.10.6.1 Method ABW: Alternate braced wall panels. Method ABW braced wall panels shall be
constructed in accordance with Figure R602.10.6.1. The hold-down force shall be in accordance with Table
R602.10.6.1.

R602.10.6.2 Method PFH: Portal frame with hold-downs. Method PFH braced wall panels shall be
constructed in accordance with Figure R602.10.6.2.

R602.10.6.3 Method PFG: Portal frame at garage door openings in Seismic Design Categories A, B and
C. Where supporting a roof or one story and a roof, a Method PFG braced wall panel constructed in accordance
with Figure R602.10.6.3 shall be permitted on either side of garage door openings.

R602.10.6.4 Method CS-PF: Continuously sheathed portal frame. Continuously sheathed portal frame
braced wall panels shall be constructed in accordance with Figure R602.10.6.4 and Table R602.10.6.4.

R602.10.6.5 Wall bracing for dwellings with stone and masonry veneer in Seismic Design Categories Do,
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FHGURERG602.10-6:5FIGURE R602.10.6.5.2

MASONRY VENEER IN SEISMIC DESIGN CATEGORIES D, D, and D,

TABLE R602.10.4

BRACING METHODS

CONNECTION CRITERIA?
METHODS, MATERIAL MINIMUM THICKNESS FIGURE
Fasteners Spacing
g 1 LIB 1 x 4 wood or Wood: 2-8d common nails or Wood: per stud and top
= Let-in-bracing approved metal straps 3-8d (2'/2" long x 0.113” dia.) nails |  and bottom plates




for maximum 16"

Metal: per
stud spacing Metal strap: per manufacturer o factirer
DWB 3/4" (1" nominal) for 2-8d (2'/2" long x 0.113" dia.) nails
maximum 24" stud or Per stud

Diagonal wood boards

spacing 2-13/4" long staples
T e Exterior sheath " "
6" edges 12" field
WSP R602.3(3)
Wood structural panel 3"
(See Section R604) e =~ Interior sheathing per Table .
R602.3(1) or R602.3(2) [VEEiEs Lo (i)
Wood structural
panels with stone or o See Figure o . intermediate supports
masonry veneer /16 R602.10.6.5.2 o o (2 el gl mes 4" at braced wall panel
(See Section end posts
1/.m " q; 1/.m
SFB 15" or 25/3" for 1 /2" long x 0.123 ,('ha. (for '/ ;
. o thick sheathing) 1°/4” long x 0.12 " "
Structural maximum 16 . T . 3" edges 6" field
. . dia. (for /32" thick sheathing)
fiberboard sheathing stud spacing . .
galvanized roofing nails
Nails or screws per Table
R602.3(1) for exterior locations For all braced wall
GB panel locations:
1/ " H B
Gypsum board Lz Nails or screws per 7 e;lgtg)es (mChidmg t;’f’
Table R702.3.5 for interior dn ott(;'mlg 2z
locations 1¢
3/ 1m
PBS 3/8” or 1/2v/ for . For 3/3 5 6d C”OI'I?I'IlOI‘l .
. . . " (2" long x 0.113" dia.) nails; " "
Particleboard sheathing | maximum 16"stud 1 1 3" edges 6" field
(See Section R605) spacin Lo il o (25 otz
pacing 0.131" dia.) nails
: 1/.m " H
PCP See Sectl_on R703;,6 11> 7lon”g, .11 gage, 0._120 dia., 7 55, @ Al
for maximum 16 /16" dia. head nails or
Portland cement plaster . . members
stud spacing /3" long, 16 gage staples
/\

0.092" dia., 0.225" dia. head nails

7 " .
ELE) o 16 " o MaXImuT with length to accommodate 1/2" 4" edges 8" field
Hardboard panel siding 16" stud spacing ..
] ~— penetration into studs
ABW See Section

Alternate braced wall

38"

See Section R602.10.6.1

R602.10.6.1




(continued)

TABLE R602.10.4—continued
BRACING METHODS

METHODS, MATERIAL MINIMUM THICKNESS FIGURE
%2} /\
E T
= PFH .
Z | Portal frame with hold- 3y Mr ‘ I See Section R602.10.6.2 e
o downs I 1 o .10.6.
g
M
5
£ PFG o . See Section
g Portal frame at garage hs | SeeSCelieIRGUZBIIGS R602.10.6.3
Exterior sheathing per Table " "
/_\\ | R602.3(3) 6" edges 12" field
CS-WSP
Continuously sheathed 35" —
wood structural panel ] ] = Interior sheathing per Table .
R602.3(1) or R602.3(2) VRS 7
5
% CS-GP ¢
ﬁ Continuously sheathed
o0 | wood structural panel 35" See Method CS-WSP See Method CS-WSP
é adjacent to garage
s openings
=
7)
Z
2 i See Section
é Continuously sheathed 716" See Section R602.10.6.4 R602.10.6.4
) portal frame A
@]
CS-SFB! 115" or 25/sy" for e e
Continuously sheathed maximum 16" (forx /é lt;{ccll(i:hfg? ;Isl/g)”lﬂ/gcéong 3" edges 6" field
structural fiberboard stud spacing . e 32 .
sheathing) galvanized roofing nails

For SI: 1 inch = 25.4 mm, 1 foot=304.8 mm, 1 degree = 0.0175 rad, 1 pound per square foot = 47.8 N/m?, 1 mile per hour = 0.447 m/s.

a. Adhesive attachment of wall sheathing, including Method GB, shall not be permitted in Seismic Design Categories C, Dy, D; and D,.

b. Applies to panels next to garage door opening where supporting gable end wall or roof load only. Shall only be used on one wall of the garage.
-Scismie-Desten-Categories D Dand-Dorrootf coveringdead-oad shatbnotexeced 3-pst

c. Garage openings adjacent to a Method CS-G panel shall be provided with a header in accordance with Table R602.7(1). A full-height clear
opening shall not be permltted ad] acent to a Method CS- G panel

d. Deleted. Method do apply cn-Categ

e. Deleted. Methed

TABLE R602.10.5
MINIMUM LENGTH OF BRACED WALL PANELS




Wall Height CONTRlB(ilr.:IIr‘Iig)LENGTH
8 feet 9 feet 10 feet 11 feet 12 feet
DWB, WSP, SFB, PBS, PCP, HPS, BV-WSP 48 48 48 53 58 Actual®
BB B 1 | a0 S| G 05 « Actl
LIB 55 62 69 NP NP Actual®
desin windspecd < 1ompn | 2| 2 | M | | @
ABW 48
coC Do Bramd Dt | n 32 34 NP NP
CS-G 24 27 30 33 36 Actual®
Adjacent clear opening height
(inches)
<64 24 27 30 33 36
68 26 27 30 33 36
72 27 27 30 33 36
76 30 29 30 33 36
80 32 30 30 33 36
84 35 32 32 33 36
88 38 35 33 33 36
92 43 37 35 35 36
96 48 41 38 36 36
CS-WSP, 100 — 44 40 38 38
CS-SFB
104 — 49 43 40 39 Actual®
108 — 54 46 43 41
112 — — 50 45 43
116 — — 55 48 45
120 — — 60 52 48
124 — — — 56 51
128 — — — 61 54
132 — — — 66 58
136 — — — — 62
140 — — — — 66
144 - | | | 7]

METHOD (See Table R602.10.4)

Portal header height

8 feet ‘ 9 feet | 10 feet | 11 feet | 12 feet




Supporting roof only 16 16 16 Note ¢ Note ¢
PFH 48
Supporting one story and roof 24 24 24 Note ¢ Note ¢
PFG 24 27 30 Noted | Noted 1.5 x Actual®
SDC A, B and C 16 18 20 Note e Note e 1.5 x Actual®
CS-PF
SBEBo; Bi-andD2 16 18 20 Notee Notee Aetual®

For SI: 1 inch =25.4 mm, | foot=304.8 mm, | mile per hour = 0.447 m/s.

NP = Not Permitted.

a. Linear interpolation shall be permitted.

b. Use the actual length where it is greater than or equal to the minimum length.

¢. Maximum header height for PFH is 10 feet in accordance with Figure R602.10.6.2, but wall height shall be permitted to be increased to 12 feet with

pony wall.
d. Maximum header height for PFG is 10 feet in accordance with Figure R602.10.6.3, but wall height shall be permitted to be increased to 12 feet with
pony wall.
e. Maximum header height for CS-PF is 10 feet in accordance with Figure R602.10.6.4, but wall height shall be permitted to be increased to 12 feet
with pony wall.
TABLE R602.10.5.2
PARTIAL CREDIT FOR BRACED WALL PANELS LESS THAN 48 INCHES IN ACTUAL LENGTH
CONTRIBUTING LENGTH OF BRACED WALL PANEL
ACTUAL LENGTH OF BRACED WALL PANEL (inches)
(inches)
8-foot Wall Height 9-foot Wall Height
48 48 48
42 36 36
36 27 NA

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm.
NA = Not Applicable.
a. Linear interpolation shall be permitted.

TABLE R602.10.6.1
MINIMUM HOLD-DOWN FORCES FOR METHOD ABW BRACED WALL PANELS

HOLD-DOWN FORCE (pounds)

SEISMIC DESIGN CATEGORY AND WIND SPEED SUPPORTING/STORY Height of Braced Wall Panel
8 feet 9 feet 10 feet 11 feet 12 feet
One sto 1,800 1,800 1,800 2,000 2,200
SDC A, B and C v

Itimat i i <14 h
Ultimate design wind speed < 140 mp First of two stories | 3,000 | 3,000 | 3,000 | 3,300 | 3,600

One-story 1809 1800 1800 NP Np
SBEDy;Di-and-D2

Yltimate-design-wind-speed—<140-mph . .
Eirstof two-stories 3,000 3,000 3,060 NP NP

For SI: 1 foot =304.8 mm, 1 pound =4.45 N, 1 mile per hour = 0.447 m/s.
NP = Not Permitted.
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FIGURE R602.10.6.2
METHOD PFH—PORTAL FRAME WITH HOLD-DOWNS
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FIGURE R602.10.6.3
METHOD PFG—PORTAL FRAME AT GARAGE DOOR OPENINGS IN SEISMIC
DESIGN CATEGORIES A, B AND C

TABLE R602.10.6.4

MEEITEEFTE I XN (W W]

o

TENSION STRAP CAPACITY FOR RESISTING WIND PRESSURES
PERPENDICULAR TO METHODS PFH, PFG AND CS-PF BRACED WALL PANELS?

=

FALTEN KING ETID
T HEADER WITH &
180 SINLERE -

IF.MEF" WITH
-{{rw-_: 0 1

CAPMER AL AT
FOETYR

ARMEL
SHEATHRD

SECTION

[ il e OO0
STRUCTLRAL

TENSION STRAP CAPACITY REQUIRED
(pounds)?
MINIMUM WALL STUD | MAXIMUM PONY | MAXIMUM TOTAL MAXIMUM Ultimate Design Wind Speed Vui (mph)
FRAMING NOMINAL WALL HEIGHT WALL HEIGHT OPENING WIDTH
SIZE AND GRADE (feet) (feet) (feet)
<110 115 130 <110 115 130
Exposure B Exposure C
0 10 18 1,000 1,000 1,000 1,000 1,000 1,050
9 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,750
1 10 16 1,000 | 1,025 | 2,050 | 2,075 | 2,500 | 3,950
2 x 4 No. 2 Grade
18 1,000 | 1,275 | 2,375 | 2,400 | 2,850 DR
9 1,000 1,000 1,475 1,500 1,875 | 3,125
2 10
16 1,775 | 2,175 | 3,525 | 3,550 | 4,125 DR




18 2,075 2,500 | 3,950 3,975 DR DR
9 1,150 1,500 | 2,650 2,675 3,175 DR
12 16 2,875 3,375 DR DR DR DR
18 3,425 3,975 DR DR DR DR
9 2,275 2,750 DR DR DR DR
12
12 3,225 3,775 DR DR DR DR
9 1,000 1,000 1,700 1,700 | 2,025 3,050
12 16 1,825 2,150 | 3,225 3,225 3,675 DR
18 2,200 | 2,550 | 3,725 3,750 DR DR
2 x 6 Stud Grade
9 1,450 1,750 | 2,700 2,725 3,125 DR
12 16 2,050 | 2,400 DR DR DR DR
18 3,350 | 3,800 DR DR DR DR
For SI: 1 foot =304.8 mm, 1 pound =4.45 N, 1 mile per hour = 0.447 m/s.
DR = Design Required.
a. Straps shall be installed in accordance with manufacturer’s recommendations.
TABLE R602.10.6.5.4
METHOD BV-WSP WALL BRACING REQUIREMENTS*
Deleted.
SEISMIC | SINGLE-STORY CUMULATIVE
DESIGN STORY HOLD-DOWN-FORCE | HOLD-DOWN-FORCE
CATEGORY == = —— {pounds)® {pounds)®
B | Wall Panels Reauired Al hB WalLi
G 75 NA —
Bs
s 1960 |




45 90 1335 +0 22.5 3500 5400
g 60 120 186 240 300 3;500 8960
45 9.0 135 180 225 2:160 —
B: ﬁ 45 90 135 186 225 3760 58600
60 120 180 240 30:0 37600 9500
(continued)
TABLE R602.10.6.5.4—continued
METHOD BV-WSP WALL BRACING REQUIREMENTS®
SEISMIC | | | | SINGLE-STORY CUMULATIVE
DESIGN STORY HOLD-DOWN FORCE | HOLD-DOWN FORCE
CATEGORY (pounds)® (pounds)°
Po-? 55 +H0 165 220 275 2360 —
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For Si: 1 inch = 25.4 mm, 1 foot = 304.8 mm.
FIGURE R602.10.6.4
METHOD CS-PF—CONTINUOUSLY SHEATHED PORTAL FRAME PANEL
CONSTRUCTION

R602.10.7 Ends of braced wall lines with continuous sheathing. Each end of a braced wall line with continuous
sheathing shall have one of the conditions shown in Figure R602.10.7.
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For Sl: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound = 4.45 N.
FIGURE R602.10.7
END CONDITIONS FOR BRACED WALL LINES WITH CONTINUOUS SHEATHING

R602.10.8 Braced wall panel connections. Braced wall panels shall be connected to floor framing or foundations
as follows:

1. Where joists are perpendicular to a braced wall panel above or below, a rim joist, band joist or blocking
shall be provided along the entire length of the braced wall panel in accordance with Figure R602.10.8(1).
Fastening of top and bottom wall plates to framing, rim joist, band joist or blocking shall be in accordance
with Table R602.3(1).

2.  Where joists are parallel to a braced wall panel above or below, a rim joist, end joist or other parallel
framing member shall be provided directly above and below the braced wall panel in accordance with
Figure R602.10.8(2). Where a parallel framing member cannot be located directly above and below the
panel, full-depth blocking at 16-inch (406 mm) spacing shall be provided between the parallel framing
members to each side of the braced wall panel in accordance with Figure R602.10.8(2). Fastening of
blocking and wall plates shall be in accordance with Table R602.3(1) and Figure R602.10.8(2).

3. Connections of braced wall panels to concrete or masonry shall be in accordance with Section R403.1.6.



FULL-HEIGHT BLOCKING

— CONTINUOUS RIM o ]
s CONTINUOUS ALONS LENGTH
i IR BANLIGST OF BRACED WALL PANEL r{-ﬁ
L !
== /
G
| PERFENDICULAR FRAMING
. %
e — Bd @ 5 O.C.ALONG
—84 B & L ALDNG BRACED WALL PANEL
BRAGED WALL PANEL -
g e
Y s i
il ——
- BRACED WALL FPAMEL
- BRACED WALL PANEL
— 3-16d @ 16" O.C ALONG _nEd 18 D AL
/  BRACED WALL PANEL /' BRACED WALL PANEL
H F
r f
/1 4
ra 4
FERFENDICULAR FRAMING |
1™ [ 'h;\
. 3
= N
Red : FULL-HENZHT BLOCKING —
CONTINUOUS RIM CONTINUOUS ALONG LENSTH
DR BAND JOIST ME BRATED WRLL PANEL

For Si: 1 inch = 25.4 mm.
FIGURE R602.10.8(1)
BRACED WALL PANEL CONNECTION WHEN PERPENDICULAR TO
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R602.10.8.1 Braced wall panel connections for Seismic Design Categories Do, D1 and D>

pa oG > O SAvZ-ry o e aran

R602.10.8.2 Connections to roof framing. Top plates of exterior braced wall panels shall be attached to rafters
or roof trusses above in accordance with Table R602.3(1) and this section. Where required by this section,
blocking between rafters or roof trusses shall be attached to top plates of braced wall panels and to rafters and
roof trusses in accordance with Table R602.3(1). A continuous band, rim or header joist or roof truss parallel to
the braced wall panels shall be permitted to replace the blocking required by this section. Blocking shall not be
required over openings in continuously sheathed braced wall lines. In addition to the requirements of this section,
lateral support shall be provided for rafters and ceiling joists in accordance with Section R802.8 and for trusses
in accordance with Section R802.10.3. Roof ventilation shall be provided in accordance with Section R806.1.

1. For Seismic Design Categories A, B and C where the distance from the top of the braced wall panel to
the top of the rafters or roof trusses above is 9'/4 inches (235 mm) or less, blocking between rafters or
roof trusses shall not be required. Where the distance from the top of the braced wall panel to the top of
the rafters or roof trusses above is between 9'/4 inches (235 mm) and 15'/4 inches (387 mm), blocking
between rafters or roof trusses shall be provided above the braced wall panel in accordance with Figure
R602.10.8.2(1).

Exception: Where the outside edge of truss vertical web members aligns with the outside face of the



wall studs below, wood structural panel sheathing extending above the top plate as shown in Figure
R602.10.8.2(3) shall be permitted to be fastened to each truss web with three-8d nails (2!/, inches x
0.131 inch) and blocking between the trusses shall not be required.

Deleted. %%WGW@;—MQ;W@%&WM%&M

Where the distance from the top of the braced wall panel to the top of rafters or roof trusses exceeds
15'/4 inches (387 mm), the top plates of the braced wall panel shall be connected to perpendicular rafters
or roof trusses above in accordance with one or more of the following methods:

3.1. Soffit blocking panels constructed in accordance with Figure R602.10.8.2(2).
3.2. Vertical blocking panels constructed in accordance with Figure R602.10.8.2(3).

3.3. Blocking panels provided by the roof truss manufacturer and designed in accordance with Section
R802.

3.4. Blocking, blocking panels or other methods of lateral load transfer designed in accordance with the
AWC WFCM or accepted engineering practice.
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a. Methods of bracing shall be as described in Section R602.10.4.

FIGURE R602.10.8.2(2)
BRACED WALL PANEL CONNECTION OPTION TO PERPENDICULAR RAFTERS
OR ROOF TRUSSES
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For Sl: 1 inch = 25.4 mm.

FIGURE R602.10.8.2(1)
BRACED WALL PANEL CONNECTION TO PERPENDICULAR RAFTERS
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For Sl: 1 inch = 25.4 mm, 1 foot =304.8 mm
a. Methods of bracing shall be as described in Section R602.10.4.
FIGURE R602.10.8.2(3)
BRACED WALL PANEL CONNECTION OPTION TO PERPENDICULAR RAFTERS
OR ROOF TRUSSES

R602.10.9 Braced wall panel support. Braced wall panel support shall be provided as follows:

1. Cantilevered floor joists complying with Section R502.3.3 shall be permitted to support braced wall panels.

2. Raised floor system post or pier foundations supporting braced wall panels shall be designed in accordance
with accepted engineering practice.

3. Masonry stem walls with a length of 48 inches (1219 mm) or less supporting braced wall panels shall be
reinforced in accordance with Figure R602.10.9. Masonry stem walls with a length greater than 48 inches
(1219 mm) supporting braced wall panels shall be constructed in accordance with Section R403.1 Methods
ABW and PFH shall not be permitted to attach to masonry stem walls.

4. Concrete stem walls with a length of 48 inches (1219 mm) or less, greater than 12 inches (305 mm) tall and
less than 6 inches (152 mm) thick shall have reinforcement sized and located in accordance with Figure
R602.10.9.



R602.10.9.1 Braced wall panel support for Seismic Design Categories Do, D1 and D>
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FIGURE R602.10.9
MASONRY STEM WALLS SUPPORTING BRACED WALL PANELS

R602.10.10 Cripple wall bracing. Cripple walls shall be constructed in accordance with Section R602.9 and
braced in accordance with this section. Cripple walls shall be braced with the length and method of bracing used
for the wall above in accordance with Tables R602.10.3(1) and R602.10.3(3), and the applicable adjustment factors
in Table R602.10.3(2) or R602.10.3(4), respectively, except that the length of cripple wall bracing shall be
multiplied by a factor of 1.15. Where gypsum wall board is not used on the inside of the cripple wall bracing, the
length adjustments for the elimination of the gypsum wallboard, or equivalent, shall be applied as directed in Tables
R602.10.3(2) and R602.10.3(4) to the length of cripple wall bracing required. This adjustment shall be taken in
addition to the 1.15 increase.



R602.10.10.1 Cripple wall bracing for Seismie Desigh-Categories Do-and-Di-and townhouses in Seismic
Design Category C. In addition to the requirements in Section R602.10.10, cripple wall bracing shall be limited
to methods WSP and CS-WSP, and the distance between adjacent edges of braced wall panels for cripple walls
along a braced wall line shall be 14 feet (4267 mm) maximum.

Where braced wall lines at interior walls are not supported on a continuous foundation below, the adjacent
parallel cripple walls, where provided, shall be braced with Method WSP or Method CS-WSP in accordance
with Section R602.10.4. The length of bracing required in accordance with Table R602.10.3(3) for the cripple
walls shall be multiplied by 1.5. Where the cripple walls do not have sufficient length to provide the required
bracing, the spacing of panel edge fasteners shall be reduced to 4 inches (102 mm) on center and the required
bracing length adjusted by 0.7. If the required length can still not be provided, the cripple wall shall be designed
in accordance with accepted engineering practice.

R602 10.10.2 Crlpple wall bracmg for Selsmlc De51gn Category Dz Deleted LH—S&?SHH-&Qé&G—!gi‘!—G&-EégGﬁ*—D

R602.10.10.3 Redesignation of cripple walls. Where all cr1pple wall segments along a braced wall line do not
exceed 48 inches (1219 mm) in height, the cripple walls shall be permitted to be redesignated as a first-story
wall for purposes of determining wall bracing requirements. Where any cripple wall segment in a braced wall
line exceeds 48 inches (1219 mm) in height, the entire cripple wall shall be counted as an additional szory. If the
cripple walls are redesignated, the stories above the redesignated story shall be counted as the second and third
stories, respectively.

R602.11 Wall anchorage. Braced wall line sills shall be anchored to concrete or masonry foundations in accordance
with Sections R403.1.6 and R602.11.1.

R602.11.1 Wall anchorage for all-buildings-in-Seismie Desigh-Categories Do; D1-and-D2-and townhouses in
Seismic Design Category C. Plate washers, not less than 0.229 inch by 3 inches by 3 inches (5.8 mm by 76 mm

by 76 mm) in size, shall be provided between the foundation sill plate and the nut except where approved anchor
straps are used. The hole in the plate washer is permitted to be diagonally slotted with a width of up to 3/¢ inch (5
mm) larger than the bolt diameter and a slot length not to exceed 1%/4 inches (44 mm), provided a standard cut
washer is placed between the plate washer and the nut.

R602 11. 2 Stepped foundations in Seismic Desngn Categorles Do, D1 and Dz Deleted. I-ﬂ—al-l—bu-x-ld-mgs—}ee&ted
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FIGURE R602.11.2
—STEPPED FOUNDATION CONSTRUCTION—

R602.12 Simplified wall bracing. Buildings meeting all of the following conditions shall be permitted to be braced
in accordance with this section as an alternative to the requirements of Section R602.10. The entire building shall be
braced in accordance with this section; the use of other bracing provisions of Section R602.10, except as specified
herein, shall not be permitted.

1.

i 5= e g

8.

There shall be not more than three stories above the top of a concrete or masonry foundation or basement wall.
Permanent wood foundations shall not be permitted.

Floors shall not cantilever more than 24 inches (607 mm) beyond the foundation or bearing wall below.
Wall height shall not be greater than 10 feet (3048 mm).
The building shall have a roof eave-to-ridge height of 15 feet (4572 mm) or less.

Exterior walls shall have gypsum board with a minimum thickness of '/» inch (12.7 mm) installed on the
interior side fastened in accordance with Table R702.3.5.

The structure shall be located where the ultimate design wind speed is less than or equal to 130 mph (58 m/s),
and the exposure category is B or C.

The structure shall be located in Seismic Design Category A, B or C for detached one- and two-family
dwellings or Seismic Design Category A or B for townhouses.

Cripple walls shall not be permitted in three-story buildings.

R602.12.1 Circumscribed rectangle. The bracing required for each building shall be determined by
circumscribing a rectangle around the entire building on each floor as shown in Figure R602.12.1. The rectangle
shall surround all enclosed offsets and projections such as sunrooms and attached garages. Open structures, such
as carports and decks, shall be permitted to be excluded. The rectangle shall not have a side greater than 60 feet
(18 288 mm), and the ratio between the long side and short side shall be not greater than 3:1.
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FIGURE R602.12.1
RECTANGLE CIRCUMSCRIBING AN ENCLOSED BUILDING

R602.12.2 Sheathing materials. The following sheathing materials installed on the exterior side of exterior walls
shall be used to construct a bracing unit as defined in Section R602.12.3. Mixing materials is prohibited.

1.  Wood structural panels with a minimum thickness of ¥/ inch (9.5 mm) fastened in accordance with Table
R602.3(3).

with Table R602.3(1).

R602.12.3 Bracing unit. A bracing unit shall be a full-height sheathed segment of the exterior wall without
openings or vertical or horizontal offsets and a minimum length as specified herein. Interior walls shall not
contribute toward the amount of required bracing. Mixing of Items 1 and 2 is prohibited on the same story.

Structural fiberboard sheathing with a minimum thickness of !/; inch (12.7 mm) fastened in accordance

1. Where all framed portions of all exterior walls are sheathed in accordance with Section R602.12.2,
including wall areas between bracing units, above and below openings and on gable end walls, the minimum
length of a bracing unit shall be 3 feet (914 mm).

Where the exterior walls are braced with sheathing panels in accordance with Section R602.12.2 and areas

between bracing units are covered with other materials, the minimum length of a bracing unit shall be 4
feet (1219 mm).

R602.12.3.1 Multiple bracing units. Segments of wall compliant with Section R602.12.3 and longer than the
minimum bracing unit length shall be considered as multiple bracing units. The number of bracing units shall
be determined by dividing the wall segment length by the minimum bracing unit length. Full-height sheathed
segments of wall narrower than the minimum bracing unit length shall not contribute toward a bracing unit
except as specified in Section R602.12.6.

R602.12.4 Number of bracing units. Each side of the circumscribed rectangle, as shown in Figure R602.12.1,
shall have, at a minimum, the number of bracing units in accordance with Table R602.12.4 placed on the parallel
exterior walls facing the side of the rectangle. Bracing units shall then be placed using the distribution requirements
specified in Section R602.12.5.

TABLE R602.12.4
MINIMUM NUMBER OF BRACING UNITS ON EACH SIDE OF THE CIRCUMSCRIBED RECTANGLE

ULTIMATE DESIGN
WIND SPEED

(mph)

EAVE-TO-RIDGE
HEIGHT
(feet)

STORY LEVEL

MINIMUM NUMBER OF BRACING UNITS
ON EACH LONG SIDE? b ¢

MINIMUM NUMBER OF BRACING UNITS
ON EACH SHORT SIDE® -

Length of short side (feet)°

Length of long side (feet)c




10 20 30 40 50 60 10 20 30 40 50 60
122233 |1]2]2]2]3]3
10 2|33 |4|s5|e6|2|3]|3]4]|5]6%6
2|3 |4ale6e| 7|82 |3|4|6]|7]38
115
1233|441 ]|2]|3]|3]|4]4
é @ 15 2 3|4 |56 |7 |23 ]|4]5]|6]|7
2 | 4|5 |67 |9|2]|4]|5]|6]|7]|09
1223|341 ]|2]2]3]3]4
é @ 10 2| 34|56 |72 3|4a]|5]|6]7
2| 4|5 |7 |8 |w|2|4]5]|7]8]10
130
2| 3|3 |4 |4a|6|2|3]|3]|4|4]lc6
é @ 15 3| 4|6 | 7|8 |10]3 |46 7]|8]10
36| 7|11t |13]3]6] 7 |10]11]13

For SI: 1 inch =25.4 mm, 1 foot=304.8 mm, | mile per hour = 0.447m/s.

a. Interpolation shall not be permitted.




o

. Cripple walls or wood-framed basement walls in a walk-out condition shall be designated as the first story and the stories above shall be

redesignated as the second and third stories, respectively, and shall be prohibited in a three-story structure.

. Actual lengths of the sides of the circumscribed rectangle shall be rounded to the next highest unit of 10 when using this table.
. For Exposure Category C, multiply bracing units by a factor of 1.20 for a one-story building, 1.30 for a two-story building and 1.40 for a three-

story building.

R602.12.5 Distribution of bracing units. The placement of bracing units on exterior walls shall meet all of the
following requirements as shown in Figure R602.12.5.

1. A bracing unit shall begin not more than 12 feet (3658 mm) from any wall corner.

2. The distance between adjacent edges of bracing units shall be not greater than 20 feet (6096 mm).

3. Segments of wall greater than 8 feet (2438 mm) in length shall have not less than one bracing unit.
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FIGURE R602.12.5
BRACING UNIT DISTRIBUTION

R602.12.6 Narrow panels. The bracing methods referenced in Section R602.10 and specified in Sections
R602.12.6.1 through R602.12.6.3 shall be permitted where using simplified wall bracing.

R602.12.6.1 Method CS-G. Braced wall panels constructed as Method CS-G in accordance with Tables
R602.10.4 and R602.10.5 shall be permitted for one-story garages where all framed portions of all exterior walls
are sheathed with wood structural panels. Each CS-G panel shall be equivalent to 0.5 of a bracing unit. Segments
of wall that include a Method CS-G panel shall meet the requirements of Section R602.10.4.2.

R602.12.6.2 Method CS-PF. Braced wall panels constructed as Method CS-PF in accordance with Section
R602.10.6.4 shall be permitted where all framed portions of all exterior walls are sheathed with wood structural
panels. Each CS-PF panel shall equal 0.75 bracing units. Segments of wall that include a Method CS-PF panel
shall meet the requirements of Section R602.10.4.2.

R602.12.6.3 Methods ABW, PFH and PFG. Braced wall panels constructed as Method ABW, PFH and PFG
shall be permitted where bracing units are constructed using wood structural panels applied either continuously
or intermittently. Each ABW and PFH panel shall equal one bracing unit and each PFG panel shall be equal to
0.75 bracing unit.

R602.12.7 Lateral support. For bracing units located along the eaves, the vertical distance from the outside edge
of the top wall plate to the roof sheathing above shall not exceed 9.25 inches (235 mm) at the location of a bracing
unit unless lateral support is provided in accordance with Section R602.10.8.2.

R602.12.8 Stem walls. Masonry stem walls with a height and length of 48 inches (1219 mm) or less supporting a
bracing unit or a Method CS-G, CS-PF or PFG braced wall panel shall be constructed in accordance with Figure
R602.10.9. Concrete stem walls with a length of 48 inches (1219 mm) or less, greater than 12 inches (305 mm) tall
and less than 6 inches (152 mm) thick shall be reinforced sized and located in accordance with Figure R602.10.9.
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45 74 102 SEE] 160 188 3.960 7920
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ﬁ@ o e} 133 190 246 303 359 3;960 5386
49 69 9.0 Ho 34 151 3,960 —
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Do 40 66 92 H3 44 170 4392 784
56 97 3R +-9 220 262 4392 13476
3+ 44 e =+ &4 97 4392 —

By ﬁ ﬁ 50 82 H-4 46 =8 240 4392 784
69 120 73 222 273 324 4392 13176
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By
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B —
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33 46 60 +4 &7 10+ 5,928 —
B2 —
ForSk+-mil—=06-62 —H =25 = - =44
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R606.2.7 Second-hand units. Second-hand masonry units shall not be reused unless they conform to the
requirements of new units. The units shall be of whole, sound materials and free from cracks and other defects that
will interfere with proper laying or use. Old mortar shall be cleaned from the unit before reuse.

Exception: Second hand units are permitted to be used for interior nonbearing conditions.

R606.2.8.3 Masonry in Seismic Design Categories Do, D1 and D». Deleted. Mertarformasenry-servingas-the
. . Lt ) 5 DoDy-and-Dashaltbe Type Mor S Portiand

lime-or-mortar cement:
R606.3.5 Grouting requirements.

R606.3.5.1 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 not more than 1!/, hours after water has been added. Grout
shall be consolidated by puddling or mechanical vibrating during placing and reconsolidated after excess moisture
has been absorbed but before plasticity is lost. Grout shall not be pumped through aluminum pipes.

Maximum pour heights and the minimum dimensions of spaces provided for grout placement shall conform to
Table R606.3.5.1. Grout shall be poured in lifts with a maximum height of 8 feet (2438 mm). Where a total grout




pour exceeds 8 feet (2438 mm) in height, the grout shall be placed in lifts not exceeding 64 inches (1626 mm).-ané
specialinspection—during groutingshall berequired: If the work is stopped for 1 hour or longer, the horizontal

construction joints shall be formed by stopping all tiers at the same elevation and with the grout 1 inch (25 mm)
below the top.

R606.3.7 Masonry bonding pattern. Masonry laid in running and stack bond shall conform to Sections R606.3.7.1
and R606.3.7.2.

R606.3.7.1 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 R606.3.7.2.

R606 3.7.2 Masonry laid in stack bond %ey&mﬁ%m&seﬂ%—md—w%h%sshe&djem%eﬁse%h&n—uﬁeeﬁeﬂ

unreinforced masonry where masonry umts are laid in stack bond, longltudmal remforcement consisting of not
less than two continuous wires each with a minimum aggregate cross-sectional area of 0.017 square inch (11
mm?) shall be provided in horizontal bed joints spaced not more than 16 inches (406 mm) on center vertically.

R606.4.4 Parapet walls. Unreinforced solid masonry parapet walls shall be not less than 8 inches (203 mm) thick
and their height shall not exceed four times their thickness. Unreinforced hollow unit masonry parapet walls shall
be not less than 8 inches (203 mm) thick, and their height shall not exceed three times their thickness. Masonry
parapet walls in areas subject to wind loads of 30 pounds per square foot (1.44 kPa) located in-Seisnie-Pesish
EategoryDPorDi-erPa-of on townhouses in Seismic Design Category C shall be reinforced in accordance with
Section R606.12.

3 have e he e h-conerete-orsrout Hollow piers shall be capped w1th
4 1nches (102 mm) of sohd masonry or concrete for one storV and 8 1nches (203 mm) of solid masonry or concrete

for two stories and two and one-half stories or shall have cavities of the top course filled with concrete or grout or
other approved methods.

R606.11 Anchorage. Masonry walls shall be anchored to floor and roof systems in accordance with the details shown
in Figure R606.11(1); or R606.11(2) erR666-13). Footings shall be permitted to be considered as points of lateral
support.
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Seismic Deszgn Category C shall comply with the requlrements of Sectlon R606 12.2. These requlrements shall not
apply to glass unit masonry conforming to Section R610, anchored masonry veneer conforming to Section R703.8 or
adhered masonry veneer conforming to Section R703.12.

R606.12.1 General. Masonry structures and masonry elements shall comply with the requirements of Sections
R606.12.2 through R666-12-4 R606.12.2 based on the seismic design category established in Table R301.2.1(1).
Masonry structures and masonry elements shall comply with the requirements of Section R606.12 and Figures
R606.11(1); and R606.11(2) ard-R6066- 133 or shall be designed in accordance with TMS 402 or TMS 403.

R606.12.1.1 Floor and roof diaphragm construction. Floor and roof diaphragms shall be constructed of wood
structural panels attached to wood framlng in accordance with Table R602. 3(1) er—te—eelel—feﬂﬂﬂed—steel—ﬂeeic

R894% Addltlonally, sheathmg panel edges perpendlcular to framlng members shall be backed by blocklng,
and sheathing shall be connected to the blocking with fasteners at the edge spacing. For Seismic Design
Categories C, Bg;-DiandD,, where the width-to-thickness dimension of the diaphragm exceeds 2-to-1, edge
spacing of fasteners shall be 4 inches (102 mm) on center.

TABLE R606.12.2.1
MINIMUM SOLID WALL LENGTH ALONG EXTERIOR WALL LINES

MINIMUM SOLID WALL LENGTH (percent)?

SESIMIC DESIGN CATEGORY

One story or
top story of two story

Wall supporting light-frame
second story and roof

Wall supporting masonry
second story and roof

Townhouses in C 20 25 35
Bo-er Dy 25 NP NP
D2 30 NP NP

NP = Not Permitted, except with design in accordance with the International Building Code.
a. For all walls, the minimum required length of solid walls shall be based on the table percent multiplied by the dimension, parallel to the wall
direction under consideration, of a rectangle inscribing the overall building plan.

R606.12. 3 Seismic Des1gn Category Do or D1 Deleted. StP&etufes—HhSasnﬁ&Beﬁgﬁ—G%egma@g—er—D+—sh-aH







R608.1 General. Exterior concrete walls shall be designed and constructed in accordance with the provisions of this
section or in accordance with the provisions of PCA 100, ACI 318 or ACI 332. Where PCA 100, ACI 318, ACI 332
or the provisions of this section are used to design concrete walls, project drawings, typical details and specifications
are not required to bear the seal of the architeet-orengineer registered design professional responsible for design,
unless otherwise required by the state law of the jurisdiction having authority.

R608.9 Requirements for connections—general. Concrete walls shall be connected to footings, floors, ceilings and
roofs in accordance with this section.

R608.9.1 Connections between concrete walls and light-frame floor, ceiling and roof systems. Connections
between concrete walls and light-frame floor, ceiling and roof systems using the prescriptive details of Figures
R608.9(1) through R608.9(42 4) and R608.9(9) through R608.9(10) shall comply with this section and Sections
R608.9.2 and R608.9.3.

R608.9.1.1 Anchor bolts. Anchor bolts used to connect light-frame floor, ceiling and roof systems to concrete
walls in accordance with Figures R608.9(1) through R608.9(42 4) and R608.9(9) through R608.9(10) shall have
heads, or shall be rods with threads on both ends with a hex or square nut on the end embedded in the concrete.
Bolts and threaded rods shall comply with Section R608.5.2.2. Anchor bolts with J- or L-hooks shall not be used
where the connection details in these figures are used.
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TABLE R608.9(1)
WOOD-FRAMED FLOOR TO SIDE OF CONCRETE WALL, FRAMING PERPENDICULAR®®

R608.9.2 Connections between concrete walls and light-frame floor systems. Connections between concrete
walls and light-frame floor systems shall be in accordance with one of the following:

1. For floor systems of wood-framed construction, the provisions of Section R608.9.1 and the prescriptive
details of Figures R608.9(1) through R608.9(4), where permitted by the tables accompanying those figures.
Portions of connections of wood-framed floor systems not noted in the figures shall be in accordance with
Section R502, or AWC WFCM, if applicable. Wood framing members shall be of a species having a
specific gravity equal to or greater than 0.42.

Deleted.




3. Proprietary connectors selected to resist loads and load combinations in accordance with Appendix A
(ASD) or Appendix B (LRFD) of PCA 100.

4. An engineered design using loads and load combinations in accordance with Appendix A (ASD) or
Appendix B (LRFD) of PCA 100.

5. An engineered design using loads and material design provisions in accordance with this code, or in
accordance with ASCE 7, ACI 318, and AWC NDS for wood-framed construction, erAISFS100-ferecold-
formed-steelframe-constraetion-

R608.9.3 Connections between concrete walls and light-frame ceiling and roof systems. Connections between
concrete walls and light-frame ceiling and roof systems shall be in accordance with one of the following:

1. For ceiling and roof systems of wood-framed construction, the provisions of Section R608.9.1 and the
prescriptive details of Figures R608.9(9) and R608.9(10), where permitted by the tables accompanying
those figures. Portions of connections of wood-framed ceiling and roof systems not noted in the figures
shall be in accordance with Section R802, or AWC WFCM, if applicable. Wood framing members shall be
of a species having a specific gravity equal to or greater than 0.42.

Deleted. E ihi

3. Proprietary connectors selected to resist loads and load combinations in accordance with Appendix A
(ASD) or Appendix B (LRFD) of PCA 100.

4. An engineered design using loads and load combinations in accordance with Appendix A (ASD) or
Appendix B (LRFD) of PCA 100.

5.  An engineered design using loads and material design provisions in accordance with this code, or in
accordance with ASCE 7, ACI 318, and AWC NDS for wood-framed construction, er-AISIS100-fercold-
formed-steel-framed-construection:

R608.10 Floor, roof and ceiling diaphragms. Floors and roofs in buildings with exterior walls of concrete shall be
designed and constructed as diaphragms. Where gable-end walls occur, ceilings shall be designed and constructed as
diaphragms. The design and construction of floors, roofs and ceilings of wood framing or cold-formed-steel framing
serving as diaphragms shall comply with the applicable requirements of this code, or AWC WFCM e+AISES236, if
applicable. Wood framing members shall be of a species having a specific gravity equal to or greater than 0.42.

R609.2 Performance. Exterior windows and doors shall be capable of resisting the design wind loads specified in
Table R301.2.1(1) adjusted for height and exposure in accordance with Table R301.2.1(2) or determined in accordance
with ASCE 7 using the allowable stress design load combinations of ASCE 7. For exterior windows and doors tested
in accordance with Sections R609.3 and R609.5, required design wind pressures determined from ASCE 7 using the
ultimate strength design (USD) are permitted to be multiplied by 0.6. Design wind loads for exterior glazing not part
of a labeled assembly shall be permitted to be determined in accordance with Chapter 24 of the International Building
Code. Design wind loads for exterior glazing not part of a labeled assembly shall be permitted to be determined in
accordance with Chapter 24 of the International Building Code.

Exception: Openings for exterior balconies, decks, or porches under roofs enclosed with screen or removable
vinyl or acrylic wind break panels shall not be required to be protected provided the spaces are separated from
the building interior by a wall and all openings in the wall separating the unit from the balcony, deck or porch
are protected in accordance with this section. Vinyl and acrylic glazed panels shall be removable. Removable
panels shall be identified as removable by a decal. The identification decal shall state “Removable panel
SHALL be removed when wind speeds exceed 75 mph (34 m/s).” Decals shall be placed such that the decal is

visible when the panel is installed.




CHAPTER 7

WALL COVERING

SECTION R702
INTERIOR COVERING

R702.1 General. Interior coverings or wall finishes shall be installed in accordance with this chapter and Tables
R702.1(1),R702.1(2),R702.1(3) and R702.3.5. Interior masonry veneer shall comply with the requirements of Section
R703- 7+ R703.8.1 for support and Section R703-74 R703.8.4 for anchorage, except an airspace is not required.
Interior finishes and materials shall conform to the flame spread and smoke-development requirements of Section

R302.9.

R702.3.3 Cold-formed steel framing. Deleted

TABLE R702.3.5

MINIMUM THICKNESS AND APPLICATION 0F GYPSUM BOARD AND GYPSUM PANEL PRODUCTS

TABLE R702.3.6

ﬁeheﬂeeg—ﬁ#gﬁﬂeh—he&d—feﬁ#ﬁﬂeh—gyﬂpsufmaeafd-eﬁgwsum

SHEAR CAPACITY FOR HORIZONTAL WOOD-FRAMED GYPSUM BOARD DIAPHRAGM CEILING ASSEMBLIES

THICKNESS OF MATERIAL

SPACING OF

SHEAR VALUE=>®

MATERIAL © N FRAMING MEMBERS . MINIMUM FASTENER SIZE¢ @
(min.) (inch) (max.) (inch) (plf of ceiling)

5d cooler or wallboard nail;
Gypsum board or s 16 o.c. 90 1%/g-inch long; 0.086-inch shank;
gypsum panel product

15/64-inch head

5d cooler or wallboard nail;
Gypsum board or 1 24 0.c. 70 15/s-inch long; 0.086-inch shank;
gypsum panel product

15/64-inch head

For SI: 1 inch =25.4 mm, 1 pound per linear foot = 1.488 kg/m.
a. Values are not cumulative with other horizontal diaphragm values and are for short-term loading caused by wind or seismic loading. Values
shall be reduced 25 percent for normal loadlng

b. Deleted. Value
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c. 1'/4-inch, No. 6 Type S or W SCrews shall be permltted to be substltuted for the listed nails.
d. Fasteners shall be spaced not more than 7 inches on center at all supports, including perimeter blocking, and not less than /5 inch from the edges
and ends of the gypsum board.

R702.3.7 Water-resistant gypsum backing board. Gypsum board used as the base or backer for adhesive
application of ceramic tile or other required nonabsorbent finish material shall conform to ASTM C1178, C1278




or C1396. Use of water-resistant gypsum backing board shall be permitted on ceilings. Use of water-resistant

gypsum backing board shall be permitted on ceilings where framing spacing does not exceed 12 inches (305 mm)
on center for 1/2-inch (12.7 mm) thick or 16 inches (406 mm) for 5/8-inch (16 mm) thick gypsum board. Water-

resistant gypsum board shall not be installed over a Class I or II vapor retarder in a shower or tub compartment.
Cut or exposed edges, including those at wall intersections, shall be sealed as recommended by the manufacturer.

TABLE R702.7(2)

VAPOR RETARDER OPTIONS
VAPOR RETARDER CLASS
CLIMATE ZONE
CLASS I2 CLASS II2 CLASS Il
3, 4 (except Marine 4) Not Permitted Permitted® Permitted
Marine 4, 5, 678 Permitted® Permitted® See Table R702.7(3)

TABLE R702.7(3)
CLASS lll VAPOR RETARDERS

CLIMATE ZONE

CLASS Il VAPOR RETARDERS PERMITTED FOR:2®

Vented-eladding-over-woeod structural-panels:

Vented-claddingoverfiberboard:

Vented cladding over wood structural panels.

Vented cladding over fiberboard.

Vented cladding over gypsum.

Continuous insulation with R-value > 5 over 2 x 4 wall.

Continuous insulation with R-value > 7.5 over 2 x 6 wall.

Vented-eladdingovertiberbeard:

Vented-eladding-over gypsum:




“onti nsulati ” I 25 ; n

“onti nsulati ” | 20 2 6 walk

a. Vented cladding shall include vinyl, polypropylene, or horizontal aluminum siding, brick veneer with a clear airspace as specified in Table
R703.8.4(1), and other approved vented claddings.

b. The requirements in this table apply only to insulation used to control moisture in order to permit the use of Class III vapor retarders. The
insulation materials used to satisfy this option also contribute to but do not supersede the thermal envelope requirements of Chapter 11.

TABLE R702.7(4)
CONTINUOUS INSULATION WITH CLASS Il VAPOR RETARDER

CLIMATE ZONE CLASS Il VAPOR RETARDERS PERMITTED FOR:?

3 Continuous insulation with R-value > 2.

Continuous insulation with R-value > 3 over 2 x 4 wall.

4,5 and-6
Continuous insulation with R-value > 5 over 2 x 6 wall.
Continuous insulation with Rvalie 5 over2 < 4 wall
# : : : :
Continvousinstation-with-R—valse =75-over2-<6-walk:
“onti sulai iy lo75 : n
&

“onti nsulation-with-Rvatie 10 over2 <& wall

a. The requirements in this table apply only to insulation used to control moisture in order to permit the use of Class II vapor retarders. The
insulation materials used to satisfy this option also contribute to but do not supersede the thermal envelope requirements of Chapter 11.

R703.2 Water-resistive barrier. Notfewer-than A minimum one layer of water-resistive barrier shall be applied
over studs or sheathing of all exterior walls with flashing as indicated in Section R703.4, in such a manner as to
provide a continuous water-resistive barrier behind the exterior wall veneer. The water-resistive barrier material shall
be continuous to the top of walls and terminated at penetrations and building appendages in a manner to meet the
requirements of the exterior wall envelope as described in Section R703.1. Water-resistive barrier materials shall
comply with one of the following:

1. No. 15 felt complying with ASTM D226, Type 1.

2. ASTM E2568, Type 1 or 2.

3. ASTM E331 in accordance with Section R703.1.1.

4. Other approved materials in accordance with the manufacturer’s installation instructions.

No.15 asphalt felt and water-resistive barriers complying with ASTM E2556 shall be applied horizontally, with
the upper layer lapped over the lower layer not less than 2 inches (51 mm), and where joints occur, shall be lapped not
less than 6 inches (152 mm).

R703.3 Wall covering nominal thickness and attachments. The nominal thickness and attachment of exterior wall
coverings shall be in accordance with Table R703.3(1), the wall covering material requirements of this section, and
the wall covering manufacturer’s installation instructions. Cladding attachment over foam sheathing shall comply with
the additional requirements and limitations of Sections R703.15 threugh and R703.17. Nominal material thicknesses
in Table R703.3(1) are based on a maximum stud spacing of 16 inches (406 mm) on center. Where specified by the
siding manufacturer’s instructions and supported by a test report or other documentation, attachment to studs with
greater spacing is permitted. Fasteners for exterior wall coverings attached to wood framing shall be in accordance
with Section R703.3.3 and Table R703.3(1). Exterior wall coverings shall be attached to cold-formed steel light frame
construction in accordance with the cladding manufacturer’s installation instructions, the requirements of Table
R703.3(1) using screw fasteners substituted for the nails specified in accordance with Table R703.3(2), or an approved
design.

R703.3.2 Wind limitations. Deleted. ¥




| ed usi cfocti nd 1 oot (093 1),
R703.4 Flashing. Approved corrosion-resistant flashing shall be applied shingle-fashion in a manner to prevent entry
of water into the wall cavity or penetration of water to the building structural framing components. Self-adhered
membranes used as flashing shall comply with AAMA 711. Fluid-applied membranes used as flashing in exterior
walls shall comply with AAMA 714. The flashing shall extend to the surface of the exterior wall finish. Aluminum

flashing shall not be used in contact with cementitious material, except at counter flashing. Approved corrosion-
resistant flashings shall be installed at the following locations:

1. Exterior window and door openings. Flashing at exterior window and door openings shall be installed in
accordance with Section R703.4.1. U

2. At the intersection of chimneys or other masonry construction with frame or stucco walls, with projecting lips
on both sides under stucco copings.

3. Under and at the ends of masonry, wood or metal copings and sills.

4. Continuously above all projecting wood trim.

5. Where exterior porches, decks or stairs attach to a wall or floor assembly of wood-frame construction.

6. At wall and roof intersections.

7. At built-in gutters.

R703.7 Exterior plaster (stueee). Installation of exterior plaster shall be in compliance with ASTM C926, ASTM
C1063 and the provisions of this code.

R703.8 Anchored stone and masonry veneer, general. Anchored stone and masonry veneer shall be installed in
accordance with this chapter, Table R703.3(1) and Figures R703.8(1) and R703.8(2). These veneers installed over
a backing of wood or cold-formed steel shall be limited to the first story above grade plane and shall not exceed 5
inches (127 mm) in thickness. See Section R602.10 for wall bracing requirements for masonry veneer for wood-
framed construction and Section R603.9.5 for wall bracing requirements for masonry veneer for cold-formed steel
construction.

Exceptions:

1. FerbuildingsinSeismic Desigh-CategoriesA-B-and-C; exterior Exterior stone or masonry veneer, as
specified in Table R703.8(1), with a backing of wood or steel framing shall be permitted to the height
specified in Table R703.8(1) above a noncombustlble foundation.

Deleted 2
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R703.8.2 Exterior veneer support. Exceptin-Seiswic Desien-Categories Do Dyi-and-Dos-exterior Exterior masonry
veneers having an installed weight of 40 pounds per square foot (195 kg/m?) or less shall be permitted to be

supported on wood or cold-formed steel construction. Where masonry veneer supported by wood or cold-formed
steel construction adjoins masonry veneer supported by the foundation, there shall be a movement joint between
the veneer supported by the wood or cold-formed steel construction and the veneer supported by the foundation.
The wood or cold-formed steel construction supporting the masonry veneer shall be designed to limit the deflection

to

Y600 of the span for the supporting members. The design of the wood or cold-formed steel construction shall

consider the weight of the veneer and any other loads.

R703.8.2.1 Support by steel angle. A minimum 6-inch by 4-inch by ¥/¢-inch (152 mm by 102 mm by 8 mm) steel
angle, with the long leg placed vertically, shall be anchored to double 2-inch by 4-inch (51 mm by 102 mm) wood
studs er—deuble350S162cold-formed-steel-stads at a maximum on-center spacing of 16 inches (406 mm).
Anchorage of the steel angle at every double stud spacing shall be retdess-than a minimum of two 7/1¢-inch-diameter
(11 mm) by 4-inch (102 mm) lag screws for-woed-constraction-or-two- A e-inch-(H-1-mm)-bolts-with-washersfor
eoldformed-steel-construetion at every double stud or shall be a minimum of two 7/16-inch diameter (11.1 mm)

by 4 inches (102 mm) lag screws into solid double blocking with each pair of lag screws spaced at horizontal
intervals not to exceed 16 inches (406 mm). The steel angle shall have a minimum clearance to underlying
construction of /6 inch (1.6 mm). Netdessthan A minimum of two-thirds the width of the masonry veneer
thickness shall bear on the steel angle. Flashing and weep holes shall be located in the masonry veneer in accordance
with Figure R703.8.2.1. The maximum height of masonry veneer above the steel angle support shall be 12 feet 8
inches (3861 mm). The airspace separating the masonry veneer from the wood backing shall be in accordance with
Sections R703.8.4 and R703.8.4.2. The method of support for the masonry veneer on weed-censtraetion steel angle
shall be constructed in accordance with Figure R703.8.2.1.
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TABLE R703.8.3.1
ALLOWABLE SPANS FOR LINTELS SUPPORTING MASONRY VENEER? > & 9.

SIZE OF s(iTnEci';:)NG"Ea’ “ | NO STORY ABOVE | ONE STORY ABOVE | TWO STORIES ABOVE | pei romaon, o mioh O B AL e e
3x3xly 6'-0" 4'-6" 3'-0" 1
4x3x1, 8'-0" 6'-0" 4'-6" 1
5% 3 %36 10'-0" 8'-0" 6'-0" 2
6 x 312 x3/16 14'-0" 9'-6" 7'-0" 2
2-6 x 31/2 x3/16 20'-0" 12'-0" 9'-6" 4

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm.

a. Long leg of the angle shall be placed in a vertical position.

b. Depth of reinforced lintels shall be not less than 8 inches and all cells of hollow masonry lintels shall be grouted solid. Reinforcing bars shall
extend not less than 8 inches into the support.

c. Steel members indicated are adequate typical examples; other steel members meeting structural design requirements shall be permitted to be
used.

d. Either steel angle or reinforced lintel shall span opening.

e. Span over 4 feet (1219 mm) shall be shored until cured.




TABLE R703.8.4(1)

TIE ATTACHMENT AND AIRSPACE REQUIREMENTS

BACKING AND TIE MINIMUM TIE “:I,l:léﬁlEjNE-gaE AIRSPACE®
Wood stud backing with 22 U.S. gage 8d common nail® . . .
corrugated sheet metal | (0.0299 in.) x 7/s in. wide | (2'/2in. x 0.131 in.) Nominal 1 in. between sheathing and vencer
Wood stud backing with | W1.7 (No. 9 U.S. gage; ’d e . inal 1 Maximum 4%/s in.
adjustable metal strand 0.148 in. dia.) with hook common nat Minimum nomunat f1n. between backing and
: ’ . .. 4| (@Y2in. x0.131 in.) |between sheathing and veneer
wire embedded in mortar joint veneer
. . T . T
adusable metal stand | with ook embedded | 50 common nal® | Greater than 4% in. between | - RN
J . o (22 in. x 0.131 in.) backing and veneer &
wire In mortar joint® veneer
No—10-serew
metal-strand-wire embeddedinmertarjoint’ | minimum-ofthree Veneer
expesed-threads
No—10-serew
Coldformed-steel stud P28 (0187 in—diar) extending-throughthe oN. Maximum-6°Lein:
. . . < hook-embedded . G-I-'e&tel‘—thaﬂ—‘l-. sin-between .
= = . . . 3 baeking-and-veneer S
metal-strand-wire in-mortarjoint® | mintmum-of three yenpeer
expesed-threads

For SI: 1 inch = 25.4 mm.

a.

o o0 o

All fasteners shall have rust-inhibitive coating suitable for the installation in which they are being used, or be manufactured from material not
susceptible to corrosion.

. An airspace that provides drainage shall be permitted to contain mortar from construction.

. Deleted. Jn-Seismie Design-Category Doy Dy-or Dorthe minimum tie fastener shall be-an-8d ring-shank nail- (2'4-in—<0-1314n-):

. Adjustable tie pintles shall include not fewer than 1 pintle leg of wire size W2.8 (MW 18) with a maximum offset of 1!/, inches.

. Adjustable tie pintles shall include not fewer than 2 pintle legs with a maximum offset of 1!/, inches. Distance between inside face of brick and

end of pintle shall be a maximum of 2 inches.

Adjustable tie backing attachment components shall consist of one of the following: eyes with minimum wire W2.8 (MW18), barrel with

minimum '/4-inch outside diameter, or plate with minimum thickness of 0.074 inch and minimum width of 1 14 inches.
R703.8.4.1 Size and spacing. Veneer ties, if strand wire, shall be not less in thickness than No. 9 U.S. gage
[(0.148 inch) (4 mm)] wire and shall have a hook embedded in the mortar joint, or if sheet metal, shall be not
less than No. 22 U.S. gage by [(0.0299 inch) (0.76 mm)] /s inch (22 mm) corrugated. Each tie shall support not
more than 2.67 square feet (0.25 m?) of wall area and shall be spaced not more than 32 inches (813 mm) on
center horizontally and 24 inches (635 mm) on center vertically.

Exception: In SeismieDesign-CategoryDg;Di-er D2 or townhouses in Seismic Design Category C or in
wind areas of more than 30 pounds per square foot pressure (1.44 kPa), each tie shall support not more than

2 square feet (0.2 m?) of wall area.

R703.8.5 Flashing. Flashing of 6 mil (0.152 mm) poly or other corrosion-resistant material shall be located beneath
the first course of masonry above finished ground level above the foundation wall or slab and at other points of
support, including structural floors, shelf angles and lintels where masonry veneers are designed in accordance with
Section R703.8. Top of base flashing shall be installed with a minimum 2-inch (51 mm) lap behind building paper
or water repellant sheathing. See Section R703.4 for additional requirements.

R703.8.6 Weepholes. Weepholes shall be provided in the outside wythe of masonry walls at a maximum spacing
0133 48 inches (838 1219 mm) on center. Weepholes shall be not less than 3/;¢ inch (5 mm) in diameter. Weepholes
shall be located immediately above the flashing.

R703.9 Exterior insulation and finish system (EIFS)/EIFS with drainage. Exterior insulation and finish systems
(EIFS) shall comply with this chapter and Section R703.9.1. EIFS with drainage shall comply with this chapter and
Section R703.9.2.




R703.9.1 Exterior insulation and finish systems (EIFS). EIFS shall comply with the following:
Non-drainable EIFS shall not be permitted.

R703.11.2 Installation over foam plastic sheathing. Where vinyl siding or insulated vinyl siding is installed over
foam plastic sheathing, the vinyl siding shall comply with Section R703.11 and-shall-have-a—windload-design
pressureratingin-accordance-with-Fable R703- 112

Exceptions:

1. Where the foam plastic sheathing is applied directly over wood structural panels, fiberboard, gypsum
sheathing or other approved backing capable of independently resisting the design wind pressure, the
vinyl siding shall be installed in accordance with Sections R703.3.3 and R703.11.1.

Deleted




R703.16 Cladding attachment over foam sheathing to cold-formed steel framing. Deleted. Cladding—shall-be
ified-and-nstalled-ina anecewith Seetion R70 incmanufacturer red
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CHAPTER 8
ROOF-CEILING CONSTRUCTION

R802.3 Ridge. A ridge board used to connect opposing rafters shall be not less than 1 inch (25 mm) nominal thickness
and not less in depth than the cut end of the rafter. Opposing rafters at the ridge must align within the thickness of the
ridge member. Regularly spaced hip and valley rafters need not align. Where ceiling joist or rafter ties do not provide
continuous ties across the structure as required by Section R802.5.2, the ridge shall be supported by a wall or ridge beam
designed in accordance with accepted engineering practice and supported on each end by a wall or column.

TABLE R802.5.2(1)
RAFTER/CEILING JOIST HEEL JOINT CONNECTIONS®

For SI: 1 inch =25.4 mm, 1 foot =304.8 mm, 1 pound per square foot = 0.0479 kPa.

a. 10d common (3" x 0.148") nails shall be permitted to be substituted for 16d common (3'/," x 0.162") nails where the required number of nails
is taken as 1.2 times the required number of 16d common nails, rounded up to the next full nail. N

b. Heel joint connections are not required where the ridge is supported by a load-bearing wall, header or ridge beam.

c. Where intermediate support of the rafter is provided by vertical struts or purlins to a load-bearing wall, the tabulated heel joint connection
requirements shall be permitted to be reduced proportionally to the reduction in span.

d. Equivalent nailing patterns are required for ceiling joist to ceiling joist lap splices.

e. Applies to roof live load of 20 psf or less.

f. Tabulated heel joint connection requirements assume that ceiling joists or rafter ties are located at the bottom of the attic space. Where ceiling
joists or rafter ties are located higher in the attic, heel joint connection requirements shall be increased by the adjustment factors in Table
802.5.2(2).

g. Tabulated requirements are based on 10 psf roof dead load in combination with the specified reef ground snow load and roof live load.

R802.10.2 Design. Wood trusses shall be designed in accordance with accepted engineering practice. The design
and manufacture of metal-plate-connected wood trusses shall comply with ANSI/TPI 1. The truss design drawings

shall be prepared by a registered design professional. whererequired-by-the-statates-of the furisdietionin-which
the-prejectisto-be-constructed-in-accordance-with-Seetion R106-1

R802.11.1 Truss uplift resistance. Trusses shall be attached to supporting wall assemblies by connections capable
of resisting uplift forces as specified on the truss design drawings for the ultimate design wind speed as determined
by Eigure R3604-2(2) Table R301.2(4) and listed in Table R301.2 or as shown on the construction documents. Uplift
forces shall be permitted to be determined as specified by Table R802.11, if applicable, or as determined by
accepted engineering practice.

SECTION R804
COLD-FORMED STEEL ROOF FRAMING

Deleted.




"

"

"




E(R|B|R|R|E K| B |8 |R




]9' 1n

]]v 3n

]2! OH

]2! ]On

]2! OH

]6' gn

];v 2"

]8' 5"

]87 ;H

29! 5”

2]v 9"

2]v 8"

23! 3”

21v 5"

]3! 9”

]4! 9”

]8' 1n

]9v 4n

29' 6"

2]! 2”

2]! 5”

22v 9"

"

24! 3”

2§v 5"

25"

gr é”

]gr 2”

9' ]gn

]]v 3n

]2! OH

]2! ]On

]2! OH

]1! ]9"

]6' 2"

];I SN

]6/ 9/!

]87 ]n

]9v 2"

"

29! 5”

le :n

9v ]]n

]gr OH

]]v ]gn

]2! ]9"

]6' ]9"

23! ]]H

25"

]gr 2”

86"

gr 3

gr ]]n

gr ]On

]9' 6"

]]v 3n

]2' ]n

]]r 9”

]2! é”

]3v 4n

]3v 4n

]4! 3”

gron

]9' 4n

]]r ]n

]2! 2”

]Ov ]]n

]]v 8"

]2' :n

]3v :n

]3! ]n

]3! ]]n

]4! ]]n

]4! ]9"

]5! ]On

]6' 8"

65"

;r 8”

8! ;H

8! ]]n




]gv ]gn

6' ]]n

]]r 8”

]4! 5”

]]v gn

];v :n

]8' ]]n

]87 8”

29' ] "

2]! OH

]2' 5"

]9' 5"

]5! 2”

]67 ;H

];r 9”

]6' 6"

]8' :n

]gr 8”

2]v ]n

22! OH

]gv ]gn

6' ]]n

]]r 8”

]4! OH

]4! ]On

]]v gn

]51 :N

]67 ;H

]67 é”

];v 9"

]87 ;H

9r 3

6' ]]n

gr 2”

gr 9”

]gr 5”

]9' 2"

]2' 3n

]9' 1n

]gr 2”

]Ov ]On

]]r 8”

]]v 4n

]2' gn

]2! ]On

]2! ]On

]3v 8"

]4! 5”

g

6

B

10 [ B3

8

7

o]

H [

g

6

0| B3

4

20 | 30 | 50 | 70 | 20 | 30 | 50 | 70 | 20 | 30 ( 50 (| 70 | 20 ( 30 ( 50 ( 70 | 20 | 30 | 50 | 70







SH MM EEEMEHHE
SHEIHHEHEFEHHE
dHETEHHEHE T
AMHMEEHAEEEEE
S HEEHHEHEHE
AHEHEHMHHFEMEEE
S EAEA A AR AR TR { A Rk

]§v 9"

]67 4”

]gr ;H

r

21v ;n

22v 2"

i

!

3]! 3”

31v gn










E o Tl .. ; Lo hallbe a0

R806.2 Minimum vent area. The-minimum netfreeventilating areashall be* s of the-area-of the vented space-




The total net free ventilating area shall not be less than 1/150 of the area of the space ventilated except that reduction
of the total area to 1/300 is permitted provided that at least 50 percent and not more than 80 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
(914 mm) above the eave or cornice vents, with the balance of the required ventilation provided by eave or cornice
vents. As an alternative, the net free cross-ventilation area may be reduced to 1/300 when a Class I or II vapor

retarder is installed on the warm-in-winter side of the ceiling.

Exceptions:
1. Enclosed attic/rafter spaces requiring less than 1 square foot (0.0929 m2) of ventilation may be vented

with continuous soffit ventilation only.
2. Enclosed attic/rafter spaces over unconditioned space may be vented with continuous soffit vent only.

R806.5 Unvented attic and unvented enclosed rafter assemblies. Unvented atfics and unvented enclosed roof
framing assemblies created by ceilings that are applied directly to the underside of the roof framing members and
structural roof sheathing applied directly to the top of the roof framing members/rafters, shall be permitted where all
the following conditions are met:

The unvented attic space is completely within the building thermal envelope.

2. Interior Class I vapor retarders are not installed on the ceiling side (attic floor) of the unvented attic assembly
or on the ceiling side of the unvented enclosed roof framing assembly.

3. Where wood shingles or shakes are used, a minimum !/s-inch (6.4 mm) vented airspace separates the shingles
or shakes and the roofing underlayment above the structural sheathing.

4. In Climate Zones 5, 6;F-and-8; any air-impermeable insulation shall be a Class II vapor retarder, or shall have
a Class II vapor retarder coating or covering in direct contact with the underside of the insulation.

5. Insulation shall comply with Item 5.3 and either Item 5.1 or 5.2:

5.1. Item 5.1.1, 5.1.2, 5.1.3 or 5.1.4 shall be met, depending on the air permeability of the insulation
directly under the structural roof sheathing.

5.1.1.Where only air-impermeable insulation is provided, it shall be applied in direct contact
with the underside of the structural roof sheathing.

5.1.2.Where air-permeable insulation is installed directly below the structural sheathing, rigid
board or sheet insulation shall be installed directly above the structural roof sheathing in
accordance with the R-values in Table R806.5 for condensation control.

5.1.3.Where both air-impermeable and air-permeable insulation are provided, the air-
impermeable insulation shall be applied in direct contact with the underside of the structural
roof sheathing in accordance with Item 5.1.1 and shall be in accordance with the R-values in
Table R806.5 for condensation control. The air-permeable insulation shall be installed
directly under the air-impermeable insulation.

5.1.4. Alternatively, sufficient rigid board or sheet insulation shall be installed directly above the
structural roof sheathing to maintain the monthly average temperature of the underside of the
structural roof sheathing above 45°F (7°C). For calculation purposes, an interior air
temperature of 68°F (20°C) is assumed and the exterior air temperature is assumed to be the
monthly average outside air temperature of the three coldest months.

5.2. In Climate Zones 1, 2 and 3, air-permeable insulation installed in unvented attics shall meet the
following requirements:

5.2.1.An approved vapor diffusion port shall be installed not more than 12 inches (305 mm) from
the highest point of the roof, measured vertically from the highest point of the roof to the lower
edge of the port.

5.2.2.The port area shall be greater than or equal to 1:600 of the ceiling area. Where there are
multiple ports in the attic, the sum of the port areas shall be greater than or equal to the area
requirement.



5.2.3.The vapor-permeable membrane in the vapor diffusion port shall have a vapor permeance
rating of greater than or equal to 20 perms when tested in accordance with Procedure A of ASTM
E96.

5.2.4.The vapor diffusion port shall serve as an air barrier between the attic and the exterior of
the building.

5.2.5.The vapor diffusion port shall protect the attic against the entrance of rain and snow.

5.2.6.Framing members and blocking shall not block the free flow of water vapor to the port.
Not less than a 2-inch (51 mm) space shall be provided between any blocking and the roof
sheathing. Air-permeable insulation shall be permitted within that space.

5.2.7.The roof slope shall be greater than or equal to 3:12 (vertical/horizontal).

5.2.8.Where only air-permeable insulation is used, it shall be installed directly below the
structural roof sheathing, on top of the attic floor, or on top of the ceiling.

5.2.9.4ir-impermeable insulation, where used in conjunction with air-permeable insulation, shall
be directly above or below the structural roof sheathing and is not required to meet the R-value
in Table R806.5. Where directly below the structural roof sheathing, there shall be no space
between the air-impermeable insulation and air-permeable insulation.

5.2.10.Where air-permeable insulation is used and is installed directly below the roof structural
sheathing, air shall be supplied at a flow rate greater than or equal to 50 CFM (23.6 L/s) per
1,000 square feet (93 m?) of ceiling. The air shall be supplied from ductwork providing supply
air to the occupiable space when the conditioning system is operating. Alternatively, the air
shall be supplied by a supply fan when the conditioning system is operating.

Exceptions:

1. Where both air-impermeable and air-permeable insulation are used, and the R-
value in Table 806.5 is met, air supply to the attic is not required.

2. Where only air-permeable insulation is used and is installed on top of the attic
floor, or on top of the ceiling, air supply to the attic is not required.

5.3. Where preformed insulation board is used as the air-impermeable insulation layer, it shall be sealed
at the perimeter of each individual sheet interior surface to form a continuous layer.

TABLE R806.5
INSULATION FOR CONDENSATION CONTROL

CLIMAIGIZONE MPRGRAEL E INSULATION R VALJES
2B and 3B tile roofonly 0-(none-required)
+24A528; 3A;:3B;3€ R-5

4c R0

4A4B R-15

5 R-20

6 R25

7 R340

& R35

a. Contributes to but does not supersede the requirements in Section N1102.

b. Alteratively, sufficient continuous insulation shall be installed directly above the structural roof sheathing to maintain the monthly average
temperature of the underside of the structural roof sheathing above 45°F (7°C). For calculation purposes, an interior air temperature of 68°F
(20°C) is assumed and the exterior air temperature is assumed to be the monthly average outside air temperature of the three coldest months.



SECTION R807
ATTIC ACCESS

R807.1 Attic access. B

An attic access opening shall be provided to attic areas that exceed 400 square feet (37.16 m2) and have a vertical

height of 60 inches (1524 mm) or greater. The net clear opening shall not be less than 20 inches by 30 inches (508
mm by 762 mm) and shall be located in a hallway or other readily accessible location. A 30-inch (762 mm)
minimum unobstructed headroom in the attic space shall be provided at some point above the access opening. See
Section M1305.1.2 for access requirements where mechanical equipment is located in attics.
Exceptions:
1. Concealed areas not located over the main structure including porches, areas behind knee walls, dormers,
bay windows, etc. are not required to have access.

2. Pull down stair treads, stringers, handrails, and hardware may protrude into the net clear opening.



CHAPTER 9
ROOF ASSEMBLIES

R903.3 Coping. Parapet walls shall be properly coped with noncombustible, weatherproof materials of a width not

less than the thickness of the parapet wall. Parapet coping shall extend 2 inches (51 mm) minimum down the faces of
the parapet.

TABLE R905.1.1(1)

UNDERLAYMENT TYPES
MAXIMUM ULTIMATE DESIGN WIND SPEED, Vult < AREAS WHERE WIND-DESIGNAS
130 MPH REQUIRED-IN-ACCORDANGE
ROOF COVERING SECTION AREAS-WHERE WIND-DESIGNIS NOTREQUIRED-IN
and Table 301.2(5)
and Table 301.2(5)
ASTM D226 Type L or II
Asphalt shingles R905.2 | ASTM D48696 Type I, 1L, I1I or [V ASTM D4869- Fype Hior Fype k.
ASTM D6757
ASTM D226 Type 11
Clay and concrete tile R905.3 [ASTM D2626 Type I ASTMD226-Type H
ASTM D6380 Class M mineral-surfaced roll roofing
. ASTM D226 Type I or II ASTM-D226 FypeH
Metal roof shingles R905.4
ASTM D4869 Type I, 11, Il or IV ASTM-D4869-Type Hior FypeFV
. ASTM D226 Type I or II ASFM-DP226-Fypet
Mineral-surfaced roll roofing | R905.5
ASTM D4869 Type I, 11, Il or IV ASTM D4869-Type Hior FypeFV
. ASTM D226 Type 1 ASTM D226 FypeH
Slate and slate-type shingles R905.6
ASTM D4869 Type L, 11, IIl or IV ASTM-D4869-Type Hor Type IV
. ASTM D226 Type I or IT ASTM-D226 FypeH
Wood shingles R905.7
ASTM D4869 Type I, 11, I or IV ASTM D4869 Type Hior FypeFV
ASTM D226 Type I or IT ASTM-D226 FypeH
Wood shakes R905.8
ASTM D4869 Type I, 11, I or IV ASTM D4869-Type Hior FypeFV
Metal panels R905.10 |Manufacturer’s instructions
ASTM-D4869-TypetH-orTypetV
o ASTM D4869 Type I, 11, Il or IV
Photovoltaic shingles R905.16 ASTM-D4869-FypeHorFypetV
ASTM D6757

For SI: 1 mile per hour = 0.447 my/s.

TABLE R905.1.1(2)
UNDERLAYMENT APPLICATION




MAXIMUM ULTIMATE DESIGN WIND SPEED, Vult <
130 MPH

ROOF COVERING SECTION | A pEAS WHERE WIND.DESIGNISNOT REQUIRED.IN REQUIRED IN-ACCORDANCE WITH
ACGORDAN-GEWFFH—FIGUR—EFW—HMW—Z—M-) Table 304.2(5)
For roof slopes from 2 units vertical in 12 units
horizontal (2:12), up to 4 units vertical in 12 units
horizontal (4:12), underlayment shall be two layers
applied in the following manner: apply a 19-inch
strip of underlayment felt parallel to and starting at U-ndepl-aymeﬂt—sh-a-l—l—be—t—we—l-ayeps
the eaves. Starting at the eave, apply 36-inch-wide apphed—m—t-he—fel—}ewmg—mamer—apply
sheets of underlayment, overlapping successive MWGMWM
sheets 19 inches. Distortions in the underlayment pm%m}g_%% .
. shall not interfere with the ability of the shingles to .
Asphalt shingles R905.2 seal. End laps shall be 4 inches gnd shall be fffset by %MMW . ;’
6 feet. For roof slopes of 4 units vertical in 12 units |. o
horizontal (4:12) or greater, underlayment shall be . Xy .
one layer applied in the following manner: e . g )
underlayment shall be applied shingle fashion, f
parallel to and starting from the eave and lapped 2 ) )
inches, Distortions in the underlayment shall not
interfere with the ability of the shingles to seal. End
laps shall be 4 inches and shall be offset by 6 feet.
For roof slopes from 2'/2 units vertical in 12 units
horizontal (2'/2:12), up to 4 units vertical in 12 units
horizontal (4:12), underlayment shall be not fewer | Underlaymentshall-be-tweolayers
than two layers applied as follows: starting at the apphed-in-thefolowing manner—apply
eave, apply a 19-inch strip of underlayment parallel |at9-ineh-strip-ofunderlaymentfelt
with the eave. Starting at the eave, apply 36-inch- parallelto-and startingat-the-eaves:
wide strips of underlayment felt, overlapping Starting-at-the-eaverapply36-inch—wide
Clay and concrete tile R905.3 |successive sheets 19 inches. End laps shall be 4 sheets-ofunderlayment-overlapping
inches and shall be offset by 6 feet. For roof slopes of | saeeessive-sheets+9-inches—Distortions
4 units vertical in 12 units horizontal (4:12) or -thewnderlaymentshal-rot-intertere
greater, underlayment shall be not fewer than one with-the-ability-of the shinslestoseal:
layer of underlayment felt applied shingle fashion, |Endlapsshallbe4-inches-andshallbe
parallel to and starting from the eaves and lapped 2 | effset-by-6-feet:
inches. End laps shall be 4 inches and shall be offset
by 6 feet.
Metal roof shingles R905.4
Underlaymentshall-be-two-layers
Mineral-surfaced roll roofing | R905.5 apphed-in-the-following mannerapphy
Slate and slate-type shingles R905.6 f . 7
- Apply in accordance with the manufacturer’s pa-Ea-l—lel—Ge—aﬂd—sGaﬁmg—at—th%ewes— .
Wood shingles R905.7 |installation instructions. £ ~eppi .
sheets-ofunderlayment-overlapping
Wood shakes R905.8 suceessive sheets19-inches—End-laps
shat-be-4-inches-and-shal-be-offset-by
Metal panels R905.10 6-feet:




Photovoltaic shingles

R905.16

For roof slopes from 2 units vertical in 12 units
horizontal (2:12), up to 4 units vertical in 12 units
horizontal (4:12), underlayment shall be two layers
applied in the following manner: apply a 19-inch
strip of underlayment felt parallel to and starting at
the eaves. Starting at the eave, apply 36-inch-wide
sheets of underlayment, overlapping successive
sheets 19 inches. Distortions in the underlayment
shall not interfere with the ability of the shingles to
seal. End laps shall be 4 inches and shall be offset by
6 feet. For roof slopes of 4 units vertical in 12 units
horizontal (4:12) or greater, underlayment shall be
one layer applied in the following manner:
underlayment shall be applied shingle fashion,
parallel to and starting from the eave and lapped 2
inches. Distortions in the underlayment shall not
interfere with the ability of the shingles to seal. End
laps shall be 4 inches and shall be offset by 6 feet.

For SI: 1 inch =25.4 mm, 1 foot=304.8 mm, 1 mile per hour = 0.447 m/s.

TABLE R905.1.1(3)
UNDERLAYMENT APPLICATION

ROOF COVERING

SECTION

MAXIMUM ULTIMATE DESIGN WIND SPEED, Vult <
130 MPH

AREAS WHERE WIND DESIGN IS NOT REQUIRED IN
and Table 301.2(5)

Asphalt shingles

R905.2

Clay and concrete tile

R905.3

Photovoltaic

R905.16

Fastened sufficiently to hold in place

Metal roof shingles

R905.4

Mineral-surfaced roll roofing

R905.5

Slate and slate-type shingles

R905.6

Wood shingles

R905.7

Wood shakes

R905.8

Manufacturer’s installation instructions.




Metal panels R905.10 have-alengthsufficient to-penetrate
through-the roof sheathingornotless

For SI: 1 inch =25.4 mm, 1 mile per hour = 0.447 m/s.

R905.1.2 Ice barriers. In arcas where the e-€4
water-as-designated-inTable R304-2, the average dallv ternperature in Januarv is 25°F ( 4° C) or less or When Table

R301.2(1) criteria so designates, an ice barrier shall be installed for asphalt shingles, metal roof shingles, mineral-
surfaced roll roofing, slate and slate-type shingles, wood shingles and wood shakes. The ice barrier shall consist of
not fewer than two layers of underlayment cemented together, or a self-adhering polymer-modified bitumen sheet
shall be used in place of normal underlayment and extend from the lowest edges of all roof surfaces to a point not
less than 24 inches (610 mm) inside the exterior wall line of the building. On roofs with slope equal to or greater
than 8 units vertical in 12 units horizontal (67-percent slope), the ice barrier shall also be applied not less than 36
inches (914 mm) measured along the roof slope from the eave edge of the building.

Exception: Detached accessory structures not containing conditioned floor area.

R905.2.6 Attachment. Asphalt shingles shall have the minimum number of fasteners required by the
manufacturer’s approved installation instructions, but not less than four fasteners per strip shingle or two fasteners
per individual shingle. Where the roof slope exceeds 21 units vertical in 12 units horizontal (21:12, 175-percent
slope), shingles shall be installed in accordance with the manufacturer’s approved installation instructions.

Exception: Asphalt strip shingles shall have a minimum of six fasteners per shingle where the roof'is in
one of the following categories:

1. The ultimate wind speed in accordance with Table R301.2(4) is 130 miles per hour (58 m/s) or greater
and the eave is 20 feet (6096 mm) or higher above grade.

2. The ultimate wind speed in accordance with Table R301.2(4) is 140 miles per hour (63 m/s) or
greater.
Special mountain regions in accordance with Table R301.2(5) that meet Items 1 or 2 in this section.

R905.2.8.3 Sidewall flashing. Base flashing against a vertical sidewall shall be continuous at horizontal
surfaces or step flashing at sloped surfaces and shall be not less than 4 inches (102 mm) in height and
4 inches (102 mm) in width and shall direct water away from the vertical sidewall onto the roof or into
the gutter. Where siding is provided on the vertical sidewall, the vertical leg of the flashing shall be
continuous under the siding. Where anchored masonry veneer is provided on the vertical sidewall, the
base flashing shall be provided in accordance with this section and counterflashing shall be provided in
accordance with Section R703.8.2.2. Where exterior plaster or adhered masonry veneer is provided on
the vertical sidewall, the base flashing shall be provided in accordance with this section and Section
R703-6:3-R703.8.5.




Not required unless required by the roof covering manufacturer installation instructions. The drip edge placed
around the edge of a roof prior to installing the roofing material shall be designed so that water runs off over the
drip edge and falls from a slight projection at the bottom edge of the roof rather than running back under, or
along the eaves. Metal, wood or exterior composite materials can be used for the drip edge.

TABLE R905.4.4.1

CLASSIFICATION OF STEEP SLOPE METAL ROOF SHINGLES TESTED IN ACCORDANCE WITH ASTM D3161

MAXIMUM ULTIMATE DESIGN WIND SPEED,

R G ](mT—(—)—zE')e 301.2(4) and vm—mm%cm% SEREEE N
110 85 A,DorF
116 9 A,DorF
129 100 A,DorF
142 +Ho F
155 120 F
168 136 F
181 1406 F
194 150 F

For SI: 1 mile per hour = 1.609 kph.

CLASSIFICATION OF PHOTOVOLTAIC SHINGLES

TABLE R905.16.6

MAXIMUM ULTIMATE DESIGN WIND SPEED,
V., FROM FIGURE R301.2(2) (mph)

MAXIMUM BASIC WIND SPEED,
Vasp, FROM TABLE R301.2.1.3 (mph)

UL 7103 SHINGLE CLASSIFICATION

110 85 A,DorF
116 90 A,DorF
129 100 A,DorF
+42 +Ha E
155 120 E
168 136 E
134 146 E
194 150 E

For SI: 1 mile per hour = 1.609 kph.

R908.3 Roof replacement. Roof replacement shall include the removal of existing layers of roof coverings
down to the roof deck. and replacement of up to 15% of the total existing roof deck. Replacement of up

to 15% of the total roof deck shall not be considered structural work.




CHAPTER 10
CHIMNEYS AND FIREPLACES

TABLE R1001.1

SUMMARY OF REQUIREMENTS FOR MASONRY FIREPLACES AND CHIMNEYS

ITEM LETTER? REQUIREMENTS
Hearth slab thickness A 4 inches
Hearth extension B 8-inch fireplace opening < 6 square feet.
(each side of opening) 12-inch fireplace opening > 6 square feet.
Hearth extension C 16-inch fireplace opening < 6 square feet.
(front of opening) 20-inch fireplace opening > 6 square feet.
Hearth slab reinforcing D Reinforced to carry its own weight and all imposed loads.
Thickness of wall of firebox E 10.-1ncl'1 solid b.rlck1 0r.8 inches .where a firebrick lining is used.
Joints in firebrick '/4-inch maximum.
Distance from top of opening to throat F 8 inches
Smoke chamber wall thickness G 6 inches
Unlined walls 8 inches
Chimne Four No. 4 full-length bars for chimney up to 40 inches wide.
Verti yal reinforcingb H Add two No. 4 bars for each additional 40 inches or fraction of
crtical retforeing width or each additional flue.
. . . !/4-inch ties at 18 inches and two ties at each bend in vertical
Horizontal reinforcing J
steel.
Bond beams K No specified requirements.
Fireplace lintel Noncombustible material.
. . .. Solid masonry units or hollow masonry units grouted solid with
Chimney walls with flue lining M not less than 4-inch nominal thickness.
Distances between adjacent flues — See Section R1003.13.
Effective flue area (based on area of fireplace opening) P See Section R1003.15.
Clearances
Combustible material R See Sections R1001.11 and R1003.18.
Mantel and trim See Section R1001.11, Exception 4.
Above roof 3 feet at roofline and 2 feet at 10 feet.
Anchorage®
Strap 3/16-inch x 1-inch
Number S Two
Embedment into chimney 12 inches hooked around outer bar with 6-inch extension.
Fasten to 4 joists
Bolts TFwe Three '/2-inch diameter.




Footing
Thickness T 12 inches min.
Width 6 12 inches each side of fireplace wall.

For SI: 1 inch =25.4 mm, 1 foot = 304.8 mm, 1 square foot = 0.0929 m?

Note: This table provides a summary of major requirements for the construction of masonry chimneys and fireplaces. Letter references are to
Figure R1001.1, which shows examples of typical construction. This table does not cover all requirements, nor does it cover all aspects of the
indicated requirements. For the actual mandatory requirements of the code, see the indicated section of text.

a. The letters refer to Figure R1001.1.

b. Not required in Seismic Design Category A, B or C.
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R1003.3 Seismic reinforcing. Masonry or concrete chimneys shall be constructed, anchored, supported and

relnforced as requlred in this chapter L&SaﬁmeDeﬁg&Gategmy—Bg—D+eﬁD;ﬂasemw—%d—eeﬂereteeh&nﬁethaH

4 In Seismic Design Category

A B or C remforcement and seismic anchorage are not requlred

R1003.3.1 Vertical re1nf0rc1ng Deleted 3




CHAPTER 25
PLUMBING ADMINISTRATION

fechanieal/Plambing Code Development Committee-during the 20 Group ade-DevelopmentCyete: The
text of this chapter is extracted from the 2024 edition of the North Carolina Plumbing Code and has been modified
where necessary to conform to the scope of application of the North Carolina Residential Code for One- and Two-
Family Dwellings.

SECTION P2501
GENERAL

alteration, repairs, relocation, replacement, addition to, use or maintenance of plumbing systems within this
jurisdiction. The installation of fuel gas distribution piping and equipment, fuel-gas-fired water heaters and
water heater venting systems shall be regulated by the International Fuel Gas Code. Provisions in the
appendices shall not apply unless specifically adopted.

P2501.3 Intent. The purpose of this code is to establish minimum standards to provide a reasonable level of safety.
health, property protection and public welfare by regulating and controlling the design, construction, installation,

quality of materials, location, operation and maintenance or use of plumbing equipment and systems.
P2501.4 Severability. If any section, subsection, sentence, clause or phrase of this code is for any reason held to be
unconstitutional, such decision shall not affect the validity of the remaining portions of this code.

P2501.5 Appendices. Provisions in the appendices shall not apply unless specifically adopted or referenced in this
code.

P2501.6 Requirements of other State agencies, occupational licensing board or commissions. The North Carolina
State Building Codes do not include all additional requirements for buildings and structures that may be imposed by
other State agencies, occupational licensing boards and commissions. It shall be the responsibility of a permit holder,

design professional, contractor or occupational license holder to determine whether any additional requirements exist.

SECTION P2502
EXISTING PLUMBING SYSTEMS

P2502.1 Existing building sewers and building drains. Plumbing systems lawfully in existence at the time of the

adoption of this code shall be permitted to have their use and maintenance continued if the use, maintenance or repair
is in accordance with the original design; and if hazard to life, health or property is not created by such plumbing
system.



P2502.3 Change in occupancy. It shall be unlawful to make any change in the occupancy of any structure that will
subject the structure to any special provision of this code applicable to the new occupancy without approval of the

code official. The code official shall certify that such structure meets the intent of the provisions of law governing
building construction for the proposed new occupancy and that such change of occupancy does not result in any
hazard to the public health, safety or welfare.

P2502.4 Historic buildings. The provisions of this code relating to the construction, alteration, repair, enlargement,
restoration, relocation or moving of buildings or structures shall not be mandatory for existing buildings or structures
identified and classified by the state or local jurisdiction as historic buildings where such buildings or structures are
judged by the code official to be safe and in the public interest of health, safety and welfare regarding any proposed

construction, alteration, repair, enlargement, restoration, relocation or moving of buildings.

P2502.5 Moved buildings. Except as determined by Section P2502.1, plumbing systems that are a part of buildings
or structures moved into or within the jurisdiction shall comply with the provisions of this code for new installations.

P2502.6 Referenced codes and standards. The codes and standards referenced in this code shall be those that are

listed in Chapter 44 and such codes and standards shall be considered as part of the requirements of this code to the
prescribed extent of each such reference and as further regulated in Sections P2502.6.1 and P2502.6.2.

P2502.6.1 Conflicts. Where conflicts occur between provisions of this code and the referenced standards, the
provisions of this code shall apply

P2502.6.2 Provisions in referenced codes and standards. Where the extent of the reference to a referenced

code or standard includes subject matter that is within the scope of this code, the provisions of this code shall be
the minimum requirements.

P2502.7 Requirements not covered by code. Any requirements necessary for the strength, stability or proper
operation of an existing or proposed plumbing system, or for the public safety, health and general welfare, not
specifically covered by this code shall be determined by the code official.

P2502.8 Other laws. The provisions of this code shall not be deemed to nullify any provisions of local, state or
federal law.

P2502.9 Application of references. Reference to chapter section numbers, or to provisions not specifically
identified by number, shall be construed to refer to such chapter, section or provision of this code.

P2503.3 Responsibility of permittee. eri nd-laborshall-be-furnished-by-the permittee—The

permit holder shall make the applicable tests prescribed in Sections P2503.4 through P2503.8 to determine compliance
with the provisions of this code. The permit holder shall give reasonable advance notice to the code official when the
plumbing work is ready for tests. The equipment, material, power and labor necessary for the inspection and test shall
be furnished by the permit holder and the permit holder shall be responsible for determining that the work will
withstand the test pressure prescribed in the following tests. All plumbing system piping shall be tested with either
water or by air. After the plumbing fixtures have been set and their traps filled with water, the entire drainage system

shall be submitted to final tests. The code official shall require the removal of any cleanouts if necessary to ascertain
whether the pressure has reached all parts of the system.




P2503.5 Drain, waste and vent systems testing. Rough-in and finished plumbing installations of drain, waste and
vent systems shall be tested in accordance with Sections P2503.5.1 and P2503.5.2.
P2503.5.1 Rough plumbing. DWV systems shall be tested on completion of the rough piping installation by water,
by air for piping systems etherthan-plastie, or by a vacuum of air for plastic piping systems, without evidence
of leakage. The a-water—test shall be applied to the drainage system in its entirety or in sections after rough-in
piping has been installed, as follows:

1.  Water test. Each

mspeet}eﬂ— If apphed to the entlre system, all openings in the piping shall be tlghtly closed, except th

highest opening, and the system shall be filled with water to the point of overflow. If the system is tested
in sections, each opening shall be tightly plugged except the highest openings of the section under test, and
each section shall be filled with water, but no section shall be tested with less than a 10-foot (3048 mm)

head of water. In testing successive sections, at least the upper 10 feet (3048 mm) of the next preceding

section shall be tested so that no joint or pipe in the building, except the uppermost 10 feet (3048 mm) of

the system, shall have been submitted to a test of less than a 10-foot (3048 mm) head of water. This pressure
shall be held for not less than 15 minutes. The system shall then be tight at all points.

Exception: Rough plumbing testing for one- and two-family dwellings shall be as specified above
except the water level shall be a minimum of 3 feet (914 mm) above the highest drainage fitting.
Under slab piping systems shall be tested with a minimum of 10 feet (3048 mm) of head.

2. Dfamage—aﬂd—veﬂt A1r test

meduet}ei+ef—addmeﬂai—aﬂ—fer—a—pemad—et;lé—Fmﬂutes—An air test shall be made by forcmg air 1nto th

system until there is a uniform gauge pressure of 5 psi (34.5 kPa) or sufficient to balance a 10-inch (254

mm) column of mercury. This pressure shall be held for a test period of not less than 15 minutes. Any
adjustments to the test pressure required because of changes in ambient temperatures or the seating of
gaskets shall be made prior to the beginning of the test period.

3. Vacuum test. The portion under test shall be evacuated of air by a vacuum-type pump to achieve a uniform
gauge pressure of -5 pounds per square inch or a negative 10 inches of mercury column (-34 kPa). This
pressure shall be held without the removal of additional air for a period of 15 minutes.

P2503.6 Shower liner or pan test. Where shower floors and receptors are made watertight by the application of
materials required by Section P2709.2, the completed liner installation shall be tested. The pipe from the shower drain
shall be plugged watertight for the test. The floor and receptor area shall be filled with petable water to a depth of not
less than 2 inches (51 mm) measured at the threshold. Where a threshold of not less than 2 inches (51 mm) in height
does not exist, a temporary threshold shall be constructed to retain the test water in the lined floor or receptor area to
a level not less than 2 inches (51 mm) in depth measured at the threshold. The water shall be retained for a test period
of not less than 15 minutes and there shall not be evidence of leakage.

P2503.7 Water- supply distribution system testlng Hpeﬂ—eemp}e&eﬂ—e{lthewewmplysystem—e%a—see&eﬂ—ef—}b

semte%Upon completion of a sectlon of or the entlre water dlstrlbutlon svstem the svstem or portlon completed

shall be tested and proved tight under a water or air test of not less than 100 psi (688 kPa). Repaired sections of existing

water systems shall be tested at existing operating pressure. This pressure shall be held for not less than 15 minutes.

The water utilized for tests shall be obtained from a potable source of supply. The required tests shall be performed in
accordance with this section.




P2503.9 Test gauges. Gauges used for testing shall be as follows:

1. Tests requiring a pressure of 10 psi or less shall utilize a testing gauge having increments of 0.10 psi (0.69
kPa) or less.

2. Tests requiring a pressure higher greater than 10 psi (0.69 kPa) but less than or equal to 100 psi (690 kPa) shall
use a testing gauge having increments of 1 psi (6.9 kPa) or less.

3. Tests requiring a pressure higher greater than 100 psi (690 kPa) shall use a testing gauge having increments of
2 psi (14 kPa) or less.

SECTION P2504
APPROVAL

P2504.1 Modifications.

Where there are practical difficulties involved in carrying out the provisions of this code, the code official shall have
the authority to grant modifications for individual cases, upon application of the owner or owner’s authorized agent,
provided the code official shall first find that special individual reason makes the strict letter of this code impractical
and the modification conforms to the intent and purpose of this code and that such modification does not lessen

health, life and fire safety requirements. The details of action granting modifications shall be recorded and entered in

the files of the plumbing inspection department.

P2504.2 Alternative materials, methods and equipment.

The provisions of this code are not intended to prevent the installation of any material or to prohibit any method of
construction not specifically prescribed by this code, provided that any such alternative has been approved. An
alternative material or method of construction shall be approved where the code official finds that the proposed
alternative material, method or equipment complies with the intent of the provisions of this code and is not less than
the equivalent of that prescribed in this code. Where the alternative material, design or method of construction is not

approved, the code official shall respond in writing, stating the reasons why the alternative was not approved.

P2504.2.1 Research reports.
Supporting data, where necessary to assist in the approval of materials or assemblies not specifically provided

for in this code, shall consist of valid research reports from approved sources.

P2504.3 Required testing.

Where there is insufficient evidence of compliance with the provisions of this code, or evidence that a material or
method does not conform to the requirements of this code, or in order to substantiate claims for alternate materials
or methods, the code official shall have the authority to require tests as evidence of compliance to be made at no

expense to the jurisdiction.




P2504.3.1 Test methods.
Test methods shall be as specified in this code or by other recognized test standards. In the absence of

recognized and accepted test methods, the code official shall approve the testing procedures.

P2504.3.2 Testing agency.
Tests shall be performed by an approved agency.

P2504.3.3 Test reports.
Reports of tests shall be retained by the code official for the period required for retention of public records.

P2504.4 Alternative engineered design.

The design, documentation, inspection, testing and approval of an alfernative engineered design plumbing system
shall comply with Sections P2504.4.1 through P2504.4.6.

P2504.4.1 Design criteria.

An alternative engineered design shall conform to the intent of the provisions of this code and shall provide an
equivalent level of quality, strength, effectiveness, fire resistance, durability and safety. Material, equipment or

components shall be designed and installed in accordance with the manufacturer’s installation instructions.

P2504.4.2 Submittal.

The registered design professional shall indicate on the permit application that the plumbing system is an

alternative engineered design. The permit and permanent permit records shall indicate that an alternative
engineered design was part of the approved installation.

P2504.4.3 Technical data.

The registered design professional shall submit sufficient technical data to substantiate the proposed alternative
engineered design and to prove that the performance meets the intent of this code.

P2504.4.4 Construction documents.

The registered design professional shall submit to the code official two complete sets of signed and sealed
construction documents for the alternative engineered design. The construction documents shall include floor

plans and a riser diagram of the work. Where appropriate, the construction documents shall indicate the
direction of flow, all pipe sizes, grade of horizontal piping, loading, and location of fixtures and appliances.

P2504.4.5 Design approval.




Where the code official determines that the alternative engineered design conforms to the intent of this code,

the plumbing system shall be approved. If the alternative engineered design is not approved, the code official
shall notify the registered design professional in writing, stating the reasons thereof.

P2504.4.6 Inspection and testing.

The alternative engineered design shall be tested and inspected in accordance with the requirements of Section
P2503.

P2504.5 Approved materials and equipment.
Materials, equipment and devices approved by the code official shall be constructed and installed in accordance with
such approval.

P2504.5.1 Material and equipment reuse.

Materials, equipment and devices shall not be reused unless such elements have been reconditioned, tested,
placed in good and proper working condition and approved.

SECTION P2505
TEMPORARY EQUIPMENT, SYSTEMS AND USES

P2505.1 General.

The code official is authorized to issue a permit for temporary equipment, systems and uses. Such permits shall be

limited as to time of service, but shall not be permitted for more than 180 days. The code official is authorized to
grant extensions for demonstrated cause.

P2505.2 Conformance.
Temporary equipment, systems and uses shall conform to the structural strength, fire safety, means of egress,

accessibility, light, ventilation and sanitary requirements of this code as necessary to ensure the public health, safety
and general welfare.

P2505.3 Temporary utilities.
The code official is authorized to give permission to temporarily supply utilities before an installation has been fully

completed and the final certificate of completion has been issued. The part covered by the temporary certificate shall
comply with the requirements specified for temporary lighting, heat or power in the code.

P2505.4 Termination of approval.

The code official is authorized to terminate such permit for temporary equipment, systems or uses and to order the
temporary equipment, systems or uses to be discontinued.

P2505.5 (311.1)Toilet Facilities



Toilet facilities shall be provided for construction workers in accordance with the table below and such facilities

shall be maintained in a sanitary condition. Construction worker toilet facilities of the non-sewer type shall conform
to ANSIT 74.3.

Number of Emplovees Minimum Number of Facilities
Less than 20 1 toilet

20 to 200 1 toilet & 1 urinal per 40 workers
More than 200 1 toilet & urinal per 50 workers

There shall be at least one facility for every two contiguous construction sites. Such facilities may be portable,

enclosed, chemically 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 toilet facilities.




CHAPTER 26
GENERAL PLUMBING REQUIREMENTS

The text of this chapter is extracted from the 2024 edition of the North Carolina Plumbing Code and has been
modified where necessary to conform to the scope of application of the North Carolina Residential Code for One-
and Two-Family Dwellings.

P2601.2 Connections to drainage system. Plumbing fixtures, drains, appurtenances and appliances used to receive
or discharge liquid wastes or sewage shall be directly connected to the sanitary drainage system of the building or
premises, in accordance with the requirements of this code. This section shall not be construed to prevent indirect
waste connections where required by the code.

Exception: All drain waste and vent piping associated with gray water or rainwater recycling systems shall be
installed in compliance with this code. Bathtubs, showers, lavatories, clothes washers and laundry trays shall not

be required to discharge to the sanitary drainage system where such fixtures discharge to systems complying with
Sections P2910 and P2913.

P2601.3 Flood hazard areas. In flood hazard areas as established by Table R301.2(1), plumbing fixtures, drains, and
appliances shall be located or installed in accordance with Section R322.1.6.

SECTION P2602
INDIVIDUAL WATER SUPPLY
AND SEWAGE DISPOSAL

P2602.1 General. The water-distribution system of any building or premises where plumbing fixtures are installed

shall be connected to a public water supply;-er-sewersyster;respeetivelytfavailable: Where a public water-supply

system, or both are #s-not available, or connection to-thess the supply is not feasible, an individual water supply ef

individual(private)sewage-disposal-systens-or-beth; shall be provided. Individual water supplies shall be constructed
and 1nsta11ed in accordance W1th the apphcable state and local 1aws %er%saeh—hws—ée—net—addfess—thﬁeqwfements

Sanitary drainage piping from plumbing fixtures in buildings and sanitary drainage piping systems from premises
shall be connected to a public sewer. Where a public sewer is not available, the sanitary drainage piping and systems
shall be connected toa pr1vate sewage d1sposa1 system in compliance with state or 10ca1 requlrements Where-state-of

Exception: All drain waste and vent piping associated with gray water or rainwater recycling systems shall be
installed in compliance with this code. Bathtubs, showers, lavatories, clothes washers and laundry trays shall not

be required to discharge to the sanitary drainage system where such fixtures discharge to systems complying with
Sections P2910 and P2913.

P2602.2 Flood-resistant installation. In flood hazard areas as established by Table R301.2(1):

1. Water supply systems shall be designed and constructed to prevent infiltration of floodwaters.



2. Pipes for sewage disposal systems shall be designed and constructed to prevent infiltration of floodwaters into
the systems and discharges from the systems into floodwaters.

P2603.3 Protection against corrosion. Metallic piping, except for cast iron, ductile iron and galvanized steel, shall
not be placed in direct contact with steel framing members, concrete or masonry. Metallic piping shall not be placed
in direct contact with corrosive soil. Where sheathing is used to prevent direct contact, the sheathing material thickness

shall be not less than 0.008 1nch (8 m1l) (0 203 mm) and shall be made of plast1c Whe;&she&tlﬂﬁg—pfeteets—pi-pmg—th-at

th%pmﬁ&g—wﬁh-m—th%s-heathmg.—Pmes passing through concrete or cmder walls and ﬂoors or other corrosive matenal
shall be protected against external corrosion by a protective sheathing or wrapping or other means that will withstand
any reaction from the lime and acid of concrete, cinder or other corrosive material. Sheathing or wrapping shall allow

for movement including expansion and contraction of piping. The wall thickness of the material shall be not less than
0.025 inch (0.64 mm).

P2603 4 Pmes through or under footmgs or foundatlon walls A—pm&th&t—passes—thfeugh—a—feunéa&eﬁ—wall—shall

s&es—g%ater—th&n—th&pﬁ%passmg—thfeﬂgh—th%wall.—Anv pipe that passes W1th1n 12 1nches (305 mm) of the bottom
of the footing or through a foundation wall shall be provided with a relieving arch or a pipe sleeve. Pipe sleeves for
foundation walls shall be built into the foundation wall. The sleeve shall be two pipe sizes greater than the pipe passing
through the wall. Piping shall not be run under pier footings (refer to Section P2604). Annular spaces between sleeves
and pipes shall be filled or tightly sealed in an approved manner. Annular spaces between sleeves and pipes in fire-
resistance-rated assemblies shall be filled or tightly sealed in accordance with the North Carolina Building Code. Only
sleeves through foundation or exterior building walls shall be sealed on both sides.

Water pipes installed in a wall or ceiling exposed to the exterior shall be located on the heated side of the wall or
ceiling insulation. Water, soil and waste pipes shall not be installed outside of a building. When soil and waste

piping is installed under a non-enclosed area of a building or structure, freeze protections shall be installed at the
discretion of the authority having jurisdiction. When installed in unconditioned utility rooms. or in the building in

any other place subjected to freezing temperatures, adequate provision shall be made to protect such pipes from
freezing by a minimum of R6.5 insulation determined at 75°F (24°C) in accordance with ASTM C177 or heat, or

both.

Exterior water supply system piping shall be installed below the frost line and in no case less than 12 inches
(305 mm) below grade.

Note: These provisions are minimum requirements, which have been found suitable for normal weather conditions.
Abnormally low temperatures for extended periods may require additional provisions to prevent freezing.

P2603.5.1 Frost protection.

No traps of soil or waste pipe shall be installed or permitted outside of a building, or concealed in outside walls
or in any place where they may be subjected to freezing temperatures, unless adequate provision is made to

protect them from freezing.




P2603.5.2 Sewer depth. Building sewers that connect to private sewage disposal systems shall be installed not less
than {NUMBER} 3-inches (76.2 mm) below finished grade at the point of septic tank connection. Building sewers
shall be not less than {NUMBER]} 3-inches (76.2 mm) below grade.

SECTION P2604
TRENCHING AND BACKFILLING

P2604.1 Trenching and bedding. Where trenches are excavated such that the bottom of the trench forms the bed for

the pipe, solid and continuous load-bearing support shall be provided between joints. Where over-excavated, the trench
shall be backfilled to the proper grade with compacted earth, sand, fine gravel or similar granular material. Piping

shall not be supported on rocks or blocks at any point. Rocky or unstable soil shall be over-excavated by two or more

pipe diameters and brought to the proper grade with suitable compacted granular material.
P2604.1.1 Over-excavation.
Where trenches are excavated below the installation level of the pipe such that the bottom of the trench
does not form the bed for the pipe, the trench shall be backfilled to the installation level of the bottom of
the pipe with sand or fine gravel placed in layers not greater than 6 inches (152 mm) in depth and such
backfill shall be compacted after each placement.

P2604.1.2 Rock removal.

Where rock is encountered in trenching, the rock shall be removed to not less than 3 inches (76 mm) below
the installation level of the bottom of the pipe, and the trench shall be backfilled to the installation level of

the bottom of the pipe with sand tamped in place so as to provide uniform load-bearing support for the pipe
between joints. The pipe, including the joints, shall not rest on rock at any point.

P2604.1.3 Soft load-bearing materials.

If soft materials of poor load-bearing quality are found at the bottom of the trench, stabilization shall be

achieved by over excavating not less than two pipe diameters and backfilling to the installation level of the
bottom of the pipe with fine gravel, crushed stone or a concrete foundation. The concrete foundation shall

be bedded with sand tamped into place so as to provide uniform load-bearing support for the pipe between
joints.

P2604.5 Tracer Wire. For plastic sewer piping, an insulated copper tracer wire or other approved conductor shall be

installed adjacent to and over the full length of the piping. Access shall be provided to the tracer wire or the tracer
wire shall terminate at the cleanout between the building drain and the building sewer. The tracer wire shall be not
less than 14 AWG and the insulation type shall be listed for direct burial.

SECTION P2605
SUPPORT

P2605.1 General. Piping shall be supported in accordance with the following:

1. Piping shall be supported to ensure alignment and prevent sagging, and allow movement associated with the
expansion and contraction of the piping system.

2. Piping in the ground shall be laid on a firm bed for its entire length, except where support is otherwise provided.

Hangers and anchors shall be of sufficient strength to maintain their proportional share of the weight of pipe
and contents and of sufficient width to prevent distortion to the pipe. Hangers and strapping shall be of
approved material that will not promote galvanic action.

4. Where horizontal pipes 4 inches (102 mm) and larger convey drainage or waste, and where a pipe fitting
changes the flow direction greater than 45 degrees (0.79 rad), rigid bracing or other rigid support arrangements
shall be installed to resist movement of the upstream pipe in the direction of flow. A change of flow direction
into a vertical pipe shall not require the upstream pipe to be braced.

5. Piping shall be supported at distances not to exceed those indicated in Table P2605.1.



6. A thermal expansion tank shall be supported in accordance with the manufacturer’s instructions. Thermal
expansion tanks shall not be supported by the piping that connects to such tanks.

PLACE TABLE P2605.1 HERE

SECTION P2607
WATERPROOFING OF OPENINGS

P2607.1 Pipes penetrating roofs. Where a pipe penetrates a roof, a flashing of lead, copper, galvanized steel or an
approved elastomeric material shall be installed in a manner that prevents water entry into the building.
Counterflashing into the opening of pipe serving as a vent terminal shall not reduce the required internal cross-
sectional area of the vent pipe to less than the internal cross-sectional area of one pipe size smaller. Joints at the roof
and around vent pipes shall be made watertight by the use of lead, copper, galvanized steel, aluminum, plastic or other
approved flashings or flashing material.

P2609.2.1 (402.2) Materials for specialty fixtures.

Materials for specialty fixtures not otherwise covered in this code shall be of stainless steel, soapstone,

chemical stoneware or plastic, or shall be lined with lead, copper-base alloy. nickel-copper alloy, corrosion-
resistant steel or other material especially suited to the application for which the fixture is intended.

P2609.2.2 (402.3) Sheet copper.

Sheet copper for general applications shall conform to ASTM B 152 and shall not weigh less than 12
ounces per square foot (3.7 kg/m?).

P2609.2.3 (402.4) Sheet lead.
Sheet lead for pans shall not weigh less than 4 pounds per square foot (19.5 kg/m?) and shall be coated with

an asphalt paint or other approved coating.

CHAPTER 27
PLUMBING FIXTURES

PLACE P2701.1 Here

SECTION P2701
FIXTURES, FAUCETS AND FIXTURE FITTINGS

P2701.1 Quality of fixtures. Plumbing fixtures, faucets and fixture fittings shall have smooth impervious surfaces,
shall be free from defects, shall not have concealed fouling surfaces, and shall conform to the standards indicated in
Table P2701.1 and elsewhere in this code. All porcelain enameled surfaces on plumbing fixtures shall be acid resistant.

SECTION P2702
FIXTURE ACCESSORIES



P2702.1 Plumbing fixtures. Plumbing fixtures, other than water closets, shall be provided with approved strainers.
Exception: Hub drains receiving only clear water waste and standpipes shall not require strainers.

P2702.2 Waste fittings. Waste fittings shall conform to ASME A112.18.2/CSA B125.2, ASTM F409 or shall be
made from pipe and pipe fittings complying with any of the standards indicated in Tables P3002.1(1) and P3002.3.

P2702.3 Plastic tubular fittings. Plastic tubular fittings shall conform to ASTM F409 as indicated in Table P2701.1.

P2702.4 Carriers for wall-hung water closets. Carriers for wall-hung water closets shall conform to ASME

A112.6.2. Wall hung water closet bowls shall be supported by a concealed metal carrier that is attached to the building
structural members so that strain is not transmitted to the closet connector or any other part of the plumbing system.

SECTION P2703
TAIL PIECES

P2703.1 Minimum size. Fixture tail pieces shall be not less than 1!/, inches (38 mm) in diameter for sinks,
dishwashers, laundry tubs, bathtubs and similar fixtures, and not less than 1!/4 inches (32 mm) in diameter for bidets,
lavatories and similar fixtures.

SECTION P2704
SLIP-JOINT CONNECTIONS

P2704.1 Slip joints. Slip-joint connections shall be installed only for tubular waste piping and only between the trap
outlet of a fixture and the connection to the drainage piping. Slip-joint connections shall be made with an approved
elastomeric sealing gasket. Slip-joint connections shall be accessible. Such access shall provide an opening that is not
less than 12 inches (305 mm) in its smallest dimension. Where such access cannot be provided, access doors shall not
be required, provided that all joints are soldered, solvent cemented or screwed to form a solid connection.

SECTION P2705
INSTALLATION

P2705.1 General. 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, where so
designed, by screws, bolts, washers, nuts and similar fasteners of copper, copper alloy or other corrosion-
resistant material.

Wall-hung fixtures shall be rigidly supported so that strain is not transmitted to the plumbing system.
Where fixtures come in contact with walls and floors, the contact area shall be watertight.

Plumbing fixtures shall be usable.

e

elosettavatory-or-bidet-to-any-wallfixture-er-doer—See Figure R307.1 for minimum fixture clearances.
The location of piping, fixtures or equipment shall not interfere with the operation of windows or doors.

In flood hazard areas as established by Table R301.2, plumbing fixtures shall be located or installed in
accordance with Section R322.1.6.

8. Integral fixture-fitting mounting surfaces on manufactured plumbing fixtures or plumbing fixtures constructed
on site, shall meet the design requirements of ASME A112.19.2/CSA B45.1 or ASME A112.19.3/CSA B45.4.

9. Floor flanges for water closets or similar fixtures shall be not less than 0.125 inch (3.2 mm) thick for brass,
0.25 inch (6.4 mm) thick for plastic and 0.25 inch (6.4 mm) thick and not less than a 2-inch (51 mm) caulking
depth for cast iron or galvanized malleable iron. Floor flanges of hard lead shall weigh not less than 1 pound,
9 ounces (0.7 kg) and shall be composed of lead alloy with not less than 7.75-percent antimony by weight.

Flanges shall be secured to the building structure with corrosion-resistant screws or bolts.



10. Where any fixture is provided with an overflow, the waste shall be designed and installed so that standing
water in the fixture will not rise in the overflow when the stopper is closed, and no water will remain in the
overflow when the fixture is empty. The overflow from any fixture shall discharge into the drainage system
on the inlet or fixture side of the trap.

Exception: The overflow from a flush tank serving a water closet or urinal shall discharge into the
fixture served.

11. Fixtures shall be set level and in proper alignment with reference to adjacent walls.

SECTION P2706
WASTE RECEPTORS

P2706.1 General. E

er—basket—sh—aﬂ—eever—ﬂae—w%sfe—e&ﬂet—e%ﬁ&smeeepfefs— very waste receptor shall be of an aggroved ggpe A
removable strainer or basket shall cover the waste outlet of waste receptors. Waste receptors shall be installed in
ventilated spaces. Waste receptors shall not be installed in concealed spaces. Waste receptors shall not be installed in

plenums, attics, crawl spaces or interstitial spaces above ceilings and below floors. Waste receptors shall be readily
accessible.

Exceptions:
1. Where hub drains are installed in a crawl space for condensate waste.

2. This section shall not apply to hub drains in equipment rooms and furnace rooms in dwelling units.
3. Hub drains shall not be required to have strainers.

P2706.1.1 Hub drains. Hub drains shall be in the form of a hub or a pipe that extends not less than 1 inch (25.4
mm) above a water-impervious floor and shall not be required to have a strainer.

P2706.1.2 Standpipes. Standp
H—Gé?—mm)—&bev&th%&p—weﬂ—smndplpes shall be 1nd1V1dua11y trapped St&nd-mpes—shaﬂ—%end—ﬁet—less—thma—l-g
h A 33 p—weir—Access shall be provided to
standpipes and drams for roddmg Standplpes shall be not Iess than 2 mches (51 mm) in diameter and not
less than 18 inches (762 mm) or more than 48 inches (1219 mm) in height as measured from the crown
weir. The standpipe shall extend 34 inches (864 mm) minimum above the base of the clothes washer
unless recommended otherwise by the manufacturer. The connection of a laundry tray waste line may
be made into a standpipe for the automatic clothes-washer drain. The standpipe shall extend above the flood
level rim of the laundry tray. The outlet of the laundry tray shall be a maximum horizontal distance of 30
inches (762 mm) from the standpipe trap.

SECTION P2708
SHOWERS

P2708.1 General. Shower compartments shall have not less than 900 square inches (0.6 m?) of interior cross-sectional
area. Shower compartments shall be not less than 30 inches (762 mm) in minimum dimension measured from the
finished interior dimension of the shower compartment, exclusive of fixture valves, shower heads, soap dishes, and
safety grab bars or rails. The minimum required area and dimension shall be measured from the finished interior
dimension at a height equal to the top of the threshold and at a point tangent to its centerline and shall be continued to
a height of not less than 70 inches (1778 mm) above the shower drain outlet. Hinged shower doors shall open outward.



The wall area above built-in tubs having installed shower heads and in shower compartments shall be constructed in
accordance with Section R702.4. Such walls shall form a watertight joint with each other and with either the tub,
receptor or shower floor.
Exceptions:
1. Fold-down seats shall be permitted in the shower, provided that the required 900-square-inch (0.6 m?)
dimension is maintained when the seat is in the folded-up position.

2. Shower compartments having not less than 25 inches (635 mm) in minimum dimension measured from the
finished interior dimension of the compartment provided that the shower compartment has a cross-sectional
area of not less than 1,300 square inches (0.838 m?).

3. Shower compartments with prefabricated receptors conforming to the standards listed in Table P2708.1

4. Where load-bearing, bonded, waterproof membranes meeting ANSI A118.10 are used, integrated
bonding flange drains shall be approved. Clamping devices and weep holes are not required where
shower drains include an integrated bonding flange. Manufacturer’s installation instructions shall
be followed to achieve a watertight seal between the bonded waterproof membrane and the

integrated bonding flange drain. Integrated bonding flange drains shall conform to ASME
Al112.6.3, ASME A112.18.2/CSA B125.2. or CSA B79.

P2708.2 Shower drain. Shewerdrainsshall have-an-outlet size-of notless—than1o-inches (38 mm)-in-diameter

+
Shower drains shall have an outlet size of not less than+ # 2 inches [38 51 mm] in diameter, and for other than waste
2

outlets in bathtubs, shall have removable strainers not less than 3 inches (76 mm) in diameter with strainer openings

not less than 1/4 inch (6.4 mm) in least dimension. Where each shower space is not provided with an individual waste

outlet, the waste outlet shall be located and the floor pitched so that waste from one shower does not flow over the
floor area serving another shower. Waste outlets shall be fastened to the waste pipe in an approved manner

re-existing 1-1/2 inch (38 mm) in diameter waste outlets shall be permitted when
removing an existing bathtub and installing a shower in its place.

P2708.3 Water supply riser. Water supply risers from the shower valve to the shower head outlet, whether exposed
or concealed, shall be attached to the structure using support devices designed for use with the specific piping material
or fittings anchored with-serews.with corrosion resistant screws of a minimum nominal length of % inch (19 mm

P2708.4 Shower control valves. Individual shower and tub/shower combination valves shall be balanced-pressure,
thermostatic or combination balanced-pressure/thermostatic valves that conform to the requirements of ASSE
1016/ASME 112.1016/CSA B125.16 or ASME A112.18.1/CSA B125.1. Shower control valves shall be rated for the
flow rate of the installed shower head. Such valves shall be installed at the point of use. Shower and tub/shower
combination valves required by this section shall be equipped with a means to limit the maximum setting of the valve
to 120°F (49°C), which shall be field adjusted in accordance with the manufacturer’s instructions to provide water at
a temperature not to exceed 120°F (49°C). In-line thermostatic valves shall not be utilized for compliance with this
section. Scald preventative valves are not required in dwelling units with individual water heaters set at 120°F (49°C).

P2709.2 Lining required. The adjoining walls and floor framing enclosing on-site built-up shower receptors shall be
lined with one of the following materials:

1. Sheet lead. Sheet lead shall weigh not less than 4 pounds per square foot (19.5 kg/mz) and shall be coated with
an asphalt paint or other approved coating. The lead sheet shall be insulated from conducting substances other
than the connecting drain by 15-pound (6.80 kg) asphalt felt or an equivalent. Sheet lead shall be joined by
burning.

2. Sheet copper._Sheet copper shall conform to ASTM B 152 and shall weigh not less than 12 ounces per

square foot (3.7 k,q/mz). The copper sheet shall be insulated from conducting substances other than the

connecting drain by 15-pound (6.80 kg) asphalt felt or an equivalent. Sheet copper shall be joined by
brazing or soldering.




3. Plastic liner material that-eomplies shall be a minimum of 0.040 inch (1.02mm) thick and shall comply with
ASTM D4068 or ASTM D4551.

4. Hot mopping in accordance with Section P2709.2.3.
5. Sheet-applied load-bearing, bonded waterproof membranes that comply with ANSI A118.10.

The lining material shall extend not less than 2 inches (51 mm) beyond or around the rough jambs and not less than
2 inches (51 mm) above finished thresholds. Sheet-applied load bearing, bonded waterproof membranes shall be
applied in accordance with the manufacturer’s instructions.

P2709.2.1 PVC sheets. Plasticized polyvinyl chloride (PVC) sheet shall be a minimum of 0.040 inch (1.02 mm)
thick and shall meet the requirements of ASTM D4551. Sheets shall be joined by solvent welding in accordance
with the manufacturer’s instructions.

P2709.2.2 Chlorinated polyethylene (CPE) sheets. Nonplasticized chlorinated polyethylene sheet shall be a
minimum of 0.040 inch (1.02 mm) thick and shall meet the requirements of ASTM D4068. The liner shall be joined
in accordance with the manufacturer’s instructions.

P2709.2.4 Liquid-type, trowel-applied, load-bearing, bonded waterproof materials. Liquid-type, trowel-
applied, load-bearing, bonded waterproof materials shall meet the requirements of ANSI A118.10 and shall be
applied in accordance with the manufacturer’s instructions.

1. P2709.3 Installation. Lining materials shall be sloped a minimum of !/4 unit vertical in 12 units horizontal
(2-percent slope) to weep holes in the subdrain by means of a smooth, solidly formed subbase, shall be
properly recessed and fastened to approved backing so as not to occupy the space required for the wall
covering, and shall not be nailed or perforated at any point less than 1 inch (25.4 mm) above the finished
threshold.

P2709.3.1 Materials. Lead and copper linings shall be insulated from conducting substances other than the
connecting drain by 15-pound (6.80 kg) asphalt felt or its equivalent. Sheet lead liners shall weigh not less than 4
pounds per square foot (19.5 kg/m?)_and shall be coated with an asphalt paint or other approved coating. Sheet
copper liners shall weigh not less than 12 ounces per square foot (3.7 kg/m?). Joints in lead and copper pans or
liners shall be burned or silver brazed, respectively. Joints in plastic liner materials shall be joined in accordance
with the manufacturer’s instructions.

P2712.10 (420.4) Water closet connections.

A 4-inch by 3-inch (102 mm by 76 mm) closet bend shall be acceptable. Where a 3-inch (76 mm) bend is utilized on
water closets, a 4-inch by 3-inch (102 mm by 76 mm) flange shall be installed to receive the fixture horn.

SECTION P2713
BATHTUBS

P2713.1 Bathtub waste outlets and overﬂows —Bathtabs—s-haﬂ—b&eqmﬁﬁed—wﬁh—a—w&st&eatlet that is-netless-than

Hh-ineh , : : er—Where an overflow is
installed, the overﬂow shall be not less than 1*#; 1nches (38 mm) in dlameter Bathtubs shall be equipped with a waste

outlet and an overflow outlet. The outlets shall be connected to waste tubing or piping not less than 1-1/2 inches (38
mm) in diameter. The waste outlet shall be equipped with a water-tight stopper.

Exception: An overflow outlet is not required for bathtubs located on an impervious floor with a floor drain or trench
drain, or installed in a shower enclosure.

P2713.2 Bathtub enclosures. Doors within a bathtub enclosure shall conform to ASME A112.19.15.

+n—aeeerd-ane<+w—1t—la—8€eﬁea—l’—2—?08—4—Bathtubs and wh1r1p001 bathtub Valves shall have or be supphed by a water—



temperature-limiting device that conforms to ASSE 1070/ASME A112.1070/CSA B125.70, except where such valves
are combination tub/shower valves in accordance with Section P2708.4. The water-temperature-limiting device
required by this section shall be equipped with a means to limit the maximum setting of the device to 120°F (49°C),
and, where adjustable, shall be field adjusted in accordance with the manufacturer’s instructions to provide hot water
at a temperature not to exceed 120°F (49°C). Access shall be provided to water-temperature-limiting devices that
conform to ASSE 10705/ASME A112.1070/CSA B125.70.

Exception: Access is not required for nonadjustable water-temperature-limiting devices that conform to ASSE
1070/ASME A112.1070/CSA B125.70 and are integral with a fixture fitting, provided that the fixture fitting itself
can be accessed for replacement.

P2713.4 Approval.

Bathtubs shall conform to ASME A112.19.1/ CSA B45.2, ASME A112.19.2/CSA B45.1, ASME A112.19.3/ CSA
B45.4 or CSA B45.5/IAPMO Z124.

SECTION P2714
SINKS

P2714.1 Sink waste outlets. Sinks shall be provided with waste outlets not less than 1!/, inches (38 mm) in diameter.
A strainer, crossbar or other device shall be provided to restrict the clear opening of the waste outlet.

P2714.2 Movable sink systems. Movable sink systems shall comply with ASME A112.19.12.

P2714.3 Approval. Sinks shall conform to ASME A112.19.1/CSA B45.2, ASME A112.19.2/CSA B45.1, ASME
A112.19.3/CSA B45.4 or CSA B45.5/IAPMO Z124.

SECTION P2715
LAUNDRY TUBS

P2715.1 Laundry tub waste outlet. Each compartment of a laundry tub shall be provided with a waste outlet not less
than 1'/, inches (38 mm) in diameter. A strainer or crossbar shall restrict the clear opening of the waste outlet.

P2715.2 Approval. Laundry tubs shall conform to ASME A112.19.1/CSA B45.2, ASME A112.19.2/CSA B45.1,
ASME A112.19.3/CSA B45.4 or CSA B45.5/IAPMO Z124.

SECTION P2716
FOOD-WASTE DISPOSER

P2716.1 Food-waste disposer waste outlets. Food-waste disposers shall be connected to a drain of not less than 1'/»
inches (38 mm) in diameter.

P2716.2 Water supply required. A sink equipped with a food-waste disposer shall be provided with a faucet.

P2716.3 Approval. Domestic food waste disposers shall conform to ASSE 1008 and shall be listed and labeled in
accordance with UL 430.

SECTION P2717
DISHWASHING MACHINES

P2717.1 Protection of water supply. The water supply to a dishwasher shall be protected against backflow by an air
gap complying with ASME A112.1.3 or A112.1.2 that is installed integrally within the machine or a backflow
preventer in accordance with Section P2902.



P2717.2 Sink and dishwasher waste connection. The combined discharge from a dishwasher and a
one- or two-compartment sink, with or without a food-waste disposer, shall be served by a trap of not

less than 11/2 1nches (38 mm) in outs1de dlarneter flih%dﬂlﬁwasher—ésekhﬁg%pkp%er—mbfng—shal-l—ﬂse

res1dent1al dishwasher shall connect d1recth to a wye branch ﬁttln,q on the tailpiece of the kitchen

sink, directly to the dishwasher connection of a food waste disposer, or through an air break to a
standpipe. The waste line of a residential dishwasher shall rise and shall be securely fastened to the
underside of the sink rim or countertop, before connecting to the head of the food-waste disposer or to
a wye fitting in the sink tailpiece.

P2717.3 Approval. Residential dishwashers shall conform to NSF 184.

SECTION P2718
CLOTHES WASHING MACHINE

P2718.1 Waste connection. : 3 : : ch-an b - The waste
from an automatic clothes washer shall connect to a Vert1ca1 dra1n of not less than 2 1nches ( 51 mm) in diameter, or a

horizontal drain of not less than 3 inches (76 mm) in diameter. The 2-inch (51 mm) trap in the waste connection may

be used as a cleanout for both the 2-inch (51 mm) and the 3-inch (76 mm). In retrofit or remodel work automatic

domestic clothes washers shall be permitted to drain to a laundry sink. Automatic clothes washers that discharge by
gravity shall be permitted to drain to a waste receptor or an approved trench drain.

P2718.2 Water connection.

The water supply to an automatic clothes washer shall be protected against backflow by an air gap that is integral

with the machine or a backflow preventer shall be installed in accordance with Section 608. Air gaps shall comply
with ASME A112.1.2 or A112.1.3.

P2719.2 Location. Floor drains shall be located to drain the entire floor area.

P2719.3 Approval. Floor drains shall conform to ASME A112.3.1, ASME A112.6.3 or CSA B79.

SECTION P2720
WHIRLPOOL BATHTUBS

P2720.1 Access to pump. Access shall be provided to circulation pumps in accordance with the fixture or pump
manufacturer’s installation instructions. Where the manufacturer’s instructions do not specify the location and
minimum size of field-fabricated access openings, an opening of not less than 12 inches by 12 inches (305 mm by 305
mm) shall be installed for access to the circulation pump. Where pumps are located more than 2 feet (610 mm) from
the access opening, an opening of not less than 18 inches by 18 inches (457 mm by 457 mm) shall be installed. A door
or panel shall be permitted to close the opening. The access opening shall be unobstructed and be of the size necessary

to permit the removal and replacement of the circulation pump. A minimum clearance of 21 inches (533 mm) is
required in front of the access door. Removal of a toilet cannot be used to obtain the required clearance.

P2720.2 Plpmg dralnage The mrculatlon pump shall be accesmbly located above the crown weir of the trap Fhe

e&eu%&&en—pmmg—shaﬂ—be—ms@aﬂewae—selﬁdmmg— The pump draln and c1rcu1at10n piping shall be sloped to dral
the water in the volute and the circulation piping when the whirlpool bathtub is empty.




P2720.5 Suction fittings.
Suction fittings for whirlpool bathtubs shall comply with ASME A112.19.7/CSA B45.10.

P2720.6 Approval. Whirlpool bathtubs shall comply with ASME A112.19.7/CSA B45.10 and shall be listed and
labeled in accordance with UL 1795.

P2721.3 Approval. Bidets shall conform to ASME A112.19.2/ CSA B45.1.

P2722.4 Individual pressure-balancing in-line valves for individual fixture fittings. Individual pressure-balancing
in-line valves for individual fixture fittings shall comply with ASSE 1066. Such valves shall be installed in an
accessible location and shall not be used as a substitute for the balanced pressure, thermostatic or combination shower
valves required in Section P2708.34.

SECTION P2723
MACERATING TOILET SYSTEMS

P2723.1 General. Macerating toilet systems shall be installed in accordance with shall comply with ASME
A112.3.4/CSA B45.9 and manufacturer’s instructions.




CHAPTER 28
WATER HEATERS

ed/t/on of the North Carol/na Plumb/nq Code and has been modlfled Where necessary to conform to the scope of application of

the North Carolina Residential Code for One- and Two-Family Dwellings.

P2801.2 Drain valves. Drain valves for emptying shall be installed at the bottom of each tank-type water heater and
hot water storage tank. Drain valves shall conform to ASSE 1005. The drain valve inlet shall be not less than */4-inch
(19.1 mm) nominal iron pipe size and the outlet shall be provided with a male hose thread.

P2801.5 Prohibited locations. Water heaters shall be located in accordance with Chapter 20, Section 2005.2 and as
elsewhere required in this code.

P2801.6 Required pan. Where a storage tank-type water heater or a hot water storage tank is installed in: (a) remote
locations such as a suspended ceiling, (b) attics, (c) above occupied spaces. (d) above crawl spaces or (e) in
unventilated crawl spaces, a location where water leakage from the tank will cause damage to primary structural
framing, the tank or water heater shall be installed in a galvanized steel or aluminum pan constructed of one of the
following:

1. Galvanized steel or aluminum of not less than 0.0236 inch (0.6010 mm) in thickness.
2. Plastic not less than 0.036 inch (0.9 mm) in thickness.
3. Other approved materials.

A plastic pan beneath a gas-fired water heater shall be constructed of material having a flame spread index of 25
or less and a smoke-developed index of 450 or less when tested in accordance with ASTM E84 or UL 723.

Exception: Water heater(s) installed on concrete slab construction and located on the lowest floor or in a
private garage.
P2801.6.1 Pan size and drain. The pan shall be not less than 1!/, inches (38 mm) deep and shall be of sufficient
size and shape to receive dripping or condensate from the tank or water heater. The pan shall be drained by an

indirect waste pipe of not less than 3/4 inch (19 mm) diameter. Piping for safety pan drains shall be of those materials
indicated in Table P2906.5.

Where a pan drain was not previously iastaled-required,, a pan drain shall not be required for a replacement water
heater installation.

P2801.6.1.1 Water Heater Located in a Pan. Where Water Heater(s) are subject to water damage when

drain pans fill, that portion of the Water Heater shall be installed above the rim of the pan. Supports located
inside of the pan to support the appliance or equipment shall be water resistant and approved.

P2801.7 Water heaters installed in garages. Water heaters having an ignition source shall be elevated such that the
source of ignition is not less than 18 inches (457 mm) above the garage floor.

Exception: Elevation of the ignition source is not required for appliances that are listed as flammable vapor
ignition-resistant. (FVIR)
P2801.9 Rooms used as a plenum.

Water heaters using solid, liquid or gas fuel shall not be installed in a room containing air-handling machinery where
such room is used as a plenum.




P2801.10 (502.3) Water heaters installed in attics.

Attics containing a water heater shall be provided with an opening and unobstructed passageway large enough to
allow removal of the water heater. The passageway shall be not less than 30 inches (762 mm) in height and 22
inches (559 mm) in width and not more than 20 feet (6096 mm) in length when measured along the centerline of the
passageway from the opening to the water heater. If 6 feet (1829 mm) of headroom is provided along the centerline
of the passageway from the opening to the water heater, the length of the passageway is permitted to exceed 20 feet

(6096 mm) in length. The passageway shall have continuous solid flooring not less than 24 inches (610 mm) in
width. A level service space not less than 30 inches (762 mm) in length and 30 inches (762 mm) in width shall be
present at the front or service side of the water heater. The clear access opening dimensions shall be not less than 20

inches by 30 inches (508 mm by 762 mm) where such dimensions are large enough to allow removal of the water
heater.

P2801.11 (502.6) Installation in crawl spaces.

Under-floor spaces containing appliances requiring access shall be provided with an access opening and
unobstructed passageway large enough to remove the largest component of the appliance. The passageway shall not
be less than 22 inches (559 mm) high and 36 inches (914 mm) wide, nor more than 20 feet (6096 mm) in length
when measured along the centerline of the passageway from the opening to the equipment. A level service space not
less than 30 inches (762 mm) deep and 30 inches (762 mm) wide shall be present at the front or service side of the
appliance. If the depth of the passageway or the service space exceeds 12 inches (305mm) below the adjoining
grade, the walls of the passageway shall be lined with concrete or masonry extending 4 inches (102 mm) above the
adjoining grade and having sufficient lateral-bearing capacity to resist collapse. The clear access opening
dimensions shall be a minimum of 22 inches by 30 inches (559 mm by 762 mm), where such dimensions are large

enough to allow removal of the largest component of the appliance.

Exceptions:

1. The passageway is not required where the level service space is present when the access is open and

the appliance is capable of being serviced and removed through the required opening.

2.  Where the passageway is not less than 6 feet high (1829 mm) for its entire length, the passageway shall
not be limited in length.

P2801.12 (502.7) Under-floor and exterior-grade installation.

P2801.12.1 (502.7.1) Exterior-grade installations.

Equipment and appliances installed above grade level shall be supported on a solid base or approved material a
minimum of 2 inches (51 mm) thick.

P2801.12.2 (502.7.2) Under-floor installation.

Suspended equipment shall be a minimum of 6 inches (152 mm) above the adjoining grade.

P2801.12.3 (502.7.3) Crawl space supports.

The support shall be a minimum of a 2-inch (51 mm) thick solid base, 2-inch (51 mm) thick formed concrete, or
stacked masonry units held in place by mortar or other approved method. The water heater shall be supported

not less than 2 inches (51 mm) above grade.

P2801.12.4 (502.7.4) Drainage.




Below-grade installations shall be provided with a natural drain or an automatic lift or sump pump. Existing
installation that can be terminated outdoors must terminate outdoors. Where the installation is such that outdoor

termination is impossible, indoor termination is allowable.

P2801.13 (502.8) Prohibited installations.

Water heaters, (using solid, liquid or gas fuel) with the exception of those having direct vent systems, shall not be

installed in bathrooms and bedrooms or in a closet with access only through a bedroom or bathroom. However,

water heaters of the automatic storage type may be installed as replacement in a bathroom, when approved by the

plumbing official, provided they are vented and supplied with adequate combustion air.

Exception: When a closet, having a weather-stripped solid door with an approved closing device, has been

designed exclusively for the water heater and where all air for combustion and ventilation is supplied from

outdoors.

P2804.6 Installation of relief valves. A check or shutoff valve shall not be installed in any of the following locations:

1. Between a relief valve and the termination point of the relief valve discharge pipe.

2. Between a relief valve and a tank.

3. Between a relief valve and heating appliances or equipment.

P2804.6.1 Requirements for discharge pipe. The discharge piping serving a pressure relief valve, temperature
relief valve or combination valve shall:

1.
2.
3.

o

SRS %

Not be directly connected to the drainage system.

Discharge through an air gap located in the same room as the water heater.

Not be smaller than the diameter of the outlet of the valve served and shall discharge full size to the air
gap.

Serve a single relief device and shall not connect to piping serving any other relief device or equipment.

Discharge to the floor, to the pan serving the water heater or storage tank, to a waste receptor or to the
outdoors.

Discharge in a manner that does not cause personal injury or structural damage.
Discharge to a termination point that is readily observable by the building occupants.
Not be trapped.

Be installed to flow by gravity.

Terminate not more than 6 inches (152 mm) and not less than two times the discharge pipe diameter above
the floor or waste receptor flood level rim.

. Not have a threaded connection at the end of the piping.

Not have valves or tee fittings.

Be constructed of those materials indicated in Section P2906.5 or materials tested, rated and approved for
such use in accordance with ASME A112.4.1.

brerete ubing—The-outlet-end-of such-tubing shall befastened-in—place: The
discharge pipe shall be clamped or otherwise supported with not less than one clamp or support within 12-
inches (305 mm) of the point of discharge.

P2804.8 (501.9) Relief valve installation by manufacturer.

The following is a reprint of GS 66-27.1, “Safety Features of Hot Water Heaters.”




a. No individual, firm, corporation or business shall install, sell or offer for sale any automatic hot
water tank or heater of 120-gallon (454 L) capacity or less, except for a tankless water heater,
which does not have installed thereon by the manufacturer of the tank or heater 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 so labeled by the manufacturer’s Identification stamped or cast upon
the tank or heater or upon a plate secured to it.

b. No individual, firm, corporation or business shall install, sell or offer for sale any relief valve,
whether it be pressure type, temperature type or pressure-temperature type, which does not
carry the stamp of approval of the American Society of Mechanical Engineers and the National
Board of Boiler and Pressure Vessel Inspectors.

The following is a reprint of GS 66-27.1A, “Water heater thermostat settings.”

a. The thermostat of any new residential water heater offered for sale or lease for use in a
single-family or multifamily dwelling in the State shall be preset by the manufacturer or
installer no higher than approximately 120°F (49°C). A water heater reservoir
temperature may be set higher if it is supplying space heaters that require higher
temperatures. For purposes of this section, a water heater shall mean the primary
source of hot water for any single-family or multifamily residential dwelling including,
but not limited to any solar or other hot water heating systems.

b. Nothing in this section shall prohibit the occupant of a single-family or multiunit
residential dwelling with an individual water heater from resetting or having reset the
thermostat on the water heater. Any such resetting shall relieve the manufacturer or
installer of the water heater and, in the case of a residential dwelling that is leased or
rented, also the unit’s owner, from liability for damages attributed to the resetting.

c. A warning tag or sticker shall be placed on or near the operating thermostat control of
any residential water heater. This tag or sticker shall state that the thermostat settings
above the preset temperature may cause severe burns. This tag or sticker may carry
such other appropriate warnings as may be agreed upon by manufacturers, installers
and other interested parties.

P2804.9 (501.10) Fossil fuel equipment installation.
The installation of the following equipment and systems shall comply with the North Carolina Fuel Gas

Code:

a. Fuel piping for any fossil fuel-burning equipment.

b. Venting systems for fossil fuel-burning equipment which is part of the plumbing system.

SECTION P280S (503)
CONNECTIONS




P2805.1 Cold water line valve.
The cold water branch line from the main water supply line to each hot water storage tank or water

heater shall be provided with a valve, located within 3 feet (914 mm) of the equipment and serving only
the hot water storage tank or water heater. The valve shall not interfere or cause a disruption of the

cold water supply to the remainder of the cold water system. The valve shall be provided with access on
the same floor level as the water heater served.

P2805.2 Water circulation.
The method of connecting a circulating water heater to the tank shall provide circulation of water
through the water heater. The pipe or tubes required for the installation of appliances that will draw

from the water heater or storage tank shall comply with the provisions of this code for material and
installation. Installation shall comply with the manufacturer’s instructions and the requirements of the
North Carolina Energy Conservation Code.

SECTION P2806
SAFETY DEVICES

P2806.1 Antisiphon devices.
An approved means, such as 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, shall be provided to prevent
siphoning of any storage water heater or tank.

P2806.2 Shutdown.

A means for disconnecting an electric hot water supply system from its energy supply shall be provided
in accordance with NFPA 70. A separate valve shall be provided to shut off the energy fuel supply to all
other types of hot water supply systems.

SECTION P2807
INSULATION
P2807.1 Unfired vessel insulation.

2 2
Unfired hot water storage tanks shall be insulated to R-12.5 (h - ft - [JF)/Btu (R-2.2 m - K/W).

SECTION P2808
VEHICLE IMPACT PROTECTION

P2808.1 General. Equipment and appliances shall be installed as required by the terms of their approval, in
accordance with the conditions of the listing, the manufacturer's installation instructions and this code.

Manufacturer’s installation instructions shall be available on the job site at the time of inspection.

P2808.2 Protection from impact. Appliances located in private garages and carports shall be installed with a
minimum clearance of 6 feet (1829 mm) above the floor. Appliances located out of the normal path of travel are not
required to be protected.
Exception: The requirements of this section shall not apply where the appliances are protected from motor
vehicle impact and installed in accordance with Figure P2808.1.
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Figure 2808.1
MOTOR VEHICLE IMPACT PROTECTION






CHAPTER 29
WATER SUPPLY AND DISTRIBUTION

Code development reminder: Code change proposals to this chapter will be considered by the IRC—Mechanical/Plumbing Code
Development Committee during the 2021 (Group A) Code Development Cycle.

P2901.3 (608.10) Reuse of piping.

Piping that has been utilized for any purpose other than conveying potable water shall not be utilized for
conveying potable water.

P2902.5.5 Solar thermal systems. Where a solar thermal system heats potable water to supply a potable hot water
distribution or any other type of heating system, the solar thermal system shall be in accordance with Section
P2902.5.5.1, P2902.5.5.2 or P2902.5.5.3 as applicable. Solar energy systems used for heating potable water or
using an independent medium for heating potable water shall comply with the applicable requirements of this code.

The use of solar energy shall not compromise the requirements for cross connection or protection of the potable
water supply system required by this code.

P2903.3.2 Maximum pressure. The static water pressure shall be not greater than 80 psi (551 kPa). Where the
main pressure exceeds 80 psi (551 kPa), an approved pressure-reducing valve conforming to ASSE 1003 or CSA
B356 shall be installed on the domestic water branch main or riser at the connection to the water service pipe.

Exception: Service lines to sill cocks and outside hydrants when equipped with a shutoff valve.

P2903.5 Water hammer. The flow velocity of the water distribution system shall be controlled to reduce the
possibility of water hammer. A water-hammer arrestor shall be installed where quick-closing valves are utilized_for
clothes washers, dishwashers, ice makers, or similar applications. Water-hammer arrestors shall be installed in
accordance with the manufacturer’s instructions. Water-hammer arrestors shall conform to ASSE 1010.

P2903.8 Gridded and parallel water distribution systems. Hot-water-and-e-Cold water manifolds installed with
parallel-connected individual distribution lines and cold water manifolds installed with gridded distribution lines to
each fixture or fixture fitting shall be designed in accordance with Sections P2903.8.1 through P2903.8.5. Gridded
systems for hot water distribution systems shall be prohibited.

TABLE P2903.8.1
MANIFOLD SIZING?

PLASTIC METALLIC
Nominal Size ID Maximum® aom Nominal Size ID Maximum® aom
(inches) ap (inches) ap
34 17 34 11
1 29 1 20
14 46 14 31
12 66 1> 44




For SI: 1 inch =25.4 mm, 1 gallon per minute = 3.785 L/m, 1 foot per second = 0.3048 m/s.
a. See Table P2903.6 for w.s.f.u and Table P2903.6(1) for gallon-per-minute (gpm) flow rates.

a: b. Based on velocity limitation: plastic, 12 feet per second; metal, 8 feet per second.

P2903.9.1 Service valve. Each dwelling unit shall be provided with an accessible main shutoff valve located either
inside or outside the dwelling within 5 feet (1524 mm) of the foundation wall in a readily accessible valve box, in
the crawl space within 3 feet (914 mm) of the crawl space access door or within the dwelling in a location where it
may be accessed without the use of a ladder or a tool. nearthe-entrance-of the-waterserviee: The valve shall be of
a full-open type having nommal restrlcnon to ﬂow w1th prov1s1on for drainage such asa bleed orlﬁce or 1nsta11at1on
of a separate drain valve. A h h h e ree-with
local requirements:
P2903.9.2 Water heater valve. A readily accessible full-open valve shall be installed in the cold-water supply
pipe to each water heater at-er-near within 3 feet (914 mm) the water heater. The valve shall not interfere or cause
a disruption of the cold water supply to the remainder of the cold water system. The valve shall be provided with
access on the same floor level as the water heater served.

P2903.11 Drain water heat recovery units. Drain water heat recovery units shall be in accordance with Section
N1103.5.4 3.

P2906.2 Lead content. The lead content in pipe and fittings used in the water supply system shall be ret-greaterthan
&-pereent in accordance with Section P2906.2.1.

P2906.4 Water service pipe. Water service pipe shall conform to NSF 61 and shall conform to one of the standards
indicated in Table P2906.4. Water service pipe or tubing, installed underground and outside of the structure, shall
have a working pressure rating of not less than 160 pounds per square inch at 73°F (1103 kPa at 23°C). Where the
water pressure exceeds 160 pounds per square inch (1103 kPa), piping material shall have a rated working pressure
equal to or greater than the highest available pressure. Water service pipe shall terminate 5 feet (1524 mm) inside or
outside of the building foundation wall. Water service piping materials not third-party certified for water distribution
shall terminate at or before the full open valve located at the entrance to the structure. Ductile iron water service piping
shall be cement mortar lined in accordance with AWWA C104/A21.4.

P2906.4.1 Separation of water service and pyilding sewer- 1renching, pipe installation and backfilling shall be in

accordance w1th Sectlon P2604. 11296644—Sepa¥&&eia—ef—w&ter—se1%ee—&nd—bﬂi4dmg—sewer—

1. Where water service piping is located in the same trench with the building sewer, such sewer shall be
constructed of materials listed in Table P3002.1(2).

2.  Where the building sewer piping is not constructed of materials indicated in Table P3002.1(2), the water
service pipe and the building sewer shall be horizontally separated by not less than 5 feet (1524 mm) of
undisturbed or compacted earth.

3. The required separation distance shall not apply where a water service pipe crosses a sewer pipe, provided
that the water service is sleeved to a point not less than 5 feet (1524 mm) horizontally from the sewer pipe

centerline on both sides of such crossing. The sleeve shall be of pipe materials indicated in Table P2906.4,
P3002.1(2) or P3002.2.




4. The required separation distance shall not apply where the bottom of the water service pipe that is located
within 5 feet (1524 mm) of the sewer is not less than 12 inches (305 mm) above the highest point of the
top of the building sewer.

P2906.5 Water distribution pipe. Water distribution piping within dwelling units shall conform to NSF 61 and shall
conform to one of the standards indicated in Table P2906.5. Hot water distribution pipe and tubing shall have a

pressure rating of not less than 100 psi at 180°F (689 kPa at 82°C). Cold water distribution pipe and tubing shall have
a pressure rating of not less than 160 psi at 73.4°F (1100 kPa at 23°C).

P2906 9.1.1 ABS plastic pipe. Selvent-eemen e—conform

- Joint surfaces shall be clean and free from moisture. Solvent cement that conforms
to ASTM D 2235 shall be applied to all joint surfaces. The joint shall be made while the cement is wet. Joints
shall be made in accordance with ASTM D 2235. Solvent-cement joints shall be permitted above or below
ground.
P2906.9.1.4 PVC plastic pipe. A purple primer or an ultraviolet purple primer that conforms to ASTM F 656
shall be applied to PVC solvent-cemented joints. When an ultraviolet primer is used, the installer shall provide
an ultraviolet light to the inspector to be used during the inspection. Solvent cement for PVC plastic pipe
conforming to ASTM D 2564 shall be applied to all joint surfaces.

P2906.18.2 Joint between PVC water service and CPVC water distribution. Where a PVC water service pipe
connects to a CPVC pipe at the beginning of a water distribution system, the transition shall be by a mechanical

ﬁttrng, an approved adapter ﬁttmg—a—or transrtron ﬁttlng-e%by—a—smge—se#eﬂkeemeﬂ%ed—traﬂsmeﬂjemtﬂk—smg}e-

c A O

P2906.18.3 Plastic pipe or tubing to other piping material. Joints between different types of plastic pipe or
between plastic pipe and other piping material shall be made with an approved adapter fitting_or transition fitting.

P2906.22 Polybutylene plastic.

Joints between polybutylene plastic pipe and tubing or fittings shall comply with Sections P2906.22.1 through
P2906.22.3.

P2906.22.1 (605.26.1) Flared joints.

Flared pipe ends shall be made by a tool designed for that operation.
P2906.22.2 (605.26.2) Heat-fusion joints.

Joints shall be of the socket-fusion or butt-fusion type. Joint surfaces shall be clean and free from moisture.

All joint surfaces shall be heated to the melting temperature and joined. The joint shall be undisturbed until
cool. Joints shall be made in accordance with ASTM D 2657, ASTM D 3309 or CAN3-B137.8M.

P2906.22.3 (605.26.3) Mechanical joints.

Mechanical joints shall be installed in accordance with the manufacturer’s installation instructions.

SECTION P2910
NONPOTABLE WATER SYSTEMS

P2910.1 Scope. The provisions of Chapter13 Sections P2909, P2910, P2911, P2912 and P2913 shall govern the
materials, design, construction and installation of systems for the collection, storage, treatment and distribution of
nonpotable water. For nonpotable rainwater systems, the provisions of CSA B805/ICC 805 shall be an alternative for
regulating the materials, design, construction and installation of systems for rainwater collection, storage, treatment
and distribution of nonpotable water. The use and application of nonpotable water shall comply with laws, rules and
ordinances applicable in the jurisdiction.




P2910.2.2 Filtration required. Nonpotable water utilized for water closet and urinal flushing applications shall be
filtered by a 100 micron or finer filter. Non-potable water for use within a building shall be colored blue or green.

Exception: Reclaimed water sources shall not be required to comply with the requirements of this section.

% HoseBibs— Residential

P2910.3 Signage required. Nonpotable water outlets such as hose connections, sillcocks, hose bibs, wall hydrants,
yard hydrants. other outdoor outlets, open-ended pipes and faucets shall be identified at the point of use for each outlet
with signage that reads, “Nonpotable water is utilized for [application name]. CAUTION: NONPOTABLE WATER.
DO NOT DRINK.” The words shall be legibly and indelibly printed on a tag or sign constructed of corrosion-resistant,
waterproof material or shall be indelibly printed on the fixture. The letters of the words shall be not less than 0.5 inches
(12.7 mm) in height and in colors contrasting the background on which they are applied. In addition to the required
wordage, the pictograph shown in Figure P2910.3 shall appear on the signage required by this section.

P2910.6.1 Identification of non-potable water systems.




Where non-potable plumbing systems (drainage or supply within gray water, rain water or reclaimed water
systems) are installed, the piping conveying the non-potable water shall be identified either by color marking,

metal tags or tape in accordance with Section P2910.6.2.

P2910.6.2 Non-potable pipe labeling and marking.

Non-potable distribution piping shall be purple in color or shall be embossed, or integrally stamped or marked,
with the words: “CAUTION: NON-POTABLE WATER — DO NOT DRINK?” or the piping shall be installed
with a purple identification tape or wrap. Pipe identification shall include the contents of the piping system and

an arrow indicating the direction of flow. Hazardous piping systems shall also contain information addressing
the nature of the hazard. Pipe identification shall be repeated at intervals not exceeding 25 feet (7620 mm) and

at each point where the piping passes through a wall, floor or roof. Lettering shall be readily observable within
the room or space where the piping is located.

P2910.6.2.1 Color.
The color of the pipe identification shall be discernable and consistent throughout the building. The color

purple shall be used to identify reclaimed, rain and gray water distribution systems.

P2910.6.2.2 (1301.6.2.2) Lettering size.

The size of the background color field and lettering shall comply with Table P2910.6.2.2.

TABLE P2910.6.2.2 (1301.6.2.2)
SIZE OF PIPE IDENTIFICATION

PIPE DIAMETER W SIZE OF LETTERS
(inches) (inches) (inches)
3/8 to 1-1/4 8 0.5
1-1/2to 2 8 0.75
2-1/2t0 6 12 1.25
81010 24 2.5
over 10 32 3.5

For SI 1 inch = 25.4 mm.

P2910.6.2.3 Identification tape.

Where used, identification tape shall be at least 3 inches (76 mm) wide and have white or black lettering on
a purple field stating “CAUTION: NON-POTABLE WATER — DO NOT DRINK.” Identification tape
shall be installed on top of non-potable rainwater distribution pipes, fastened at least every 10 feet (3048
mm) to each pipe length and run continuously the entire length of the pipe.

P2910.7 Insect and vermin control. The system shall be protected to prevent the entrance of insects and vermin into
storage tanks and piping systems. Screens installed on vent pipes, inlets, and overflow pipes shall have an aperture of
not greater than 1/16 inch (1.59 mm) and shall be close-fitting or other approved methods. Screen materials shall be
compatible with contacting system components and shall not accelerate the corrosion of system components.




P2910.11 Storage tank tests. Storage tanks shall be tested in accordance with the following:

1. Storage tanks shall be filled with water to the overflow line prior to and during inspection. Seams and joints
shall be left exposed and the tank shall remain watertight without leakage for a period of 24 hours.

Exception: If air testing, system shall be pressurized with air equivalent to the water pressure for the
full depth of the tank in accordance with Section P2503.7.

2. After 24 hours, supplemental water shall be introduced for a period of 15 minutes to verify proper drainage of
the overflow system and leaks do not exist.

3. Following a successful test of the overflow, the water level in the tank shall be reduced to a level that is 2
inches (51 mm) below the makeup water trigger point by using the tank drain. The tank drain shall be observed
for proper operation. The makeup water system shall be observed for proper operation, and successful
automatic shutoff of the system at the refill threshold shall be verified. Water shall not be drained from the
overflow at any time during the refill test.

P2911.5 Filtration. Untreated water collected for reuse shall be filtered as required for the intended end use. Filters
shall be accessible for inspection and maintenance. Filters shall utilize a pressure gauge or other approved method to
provide indication when a filter requires servicing or replacement. Filters shall be installed with shutoff valves
immediately upstream and downstream to allow for isolation during maintenance. Non-potable water for use within
a building shall be colored blue or green.

P2911.6 Disinfection. Nonpotable water collected on site for reuse shall be disinfected, treated or both as determined
by a registered design professional to provide the quality of water needed for the intended end-use application. Where
the intended end-use application does not have requirements for the quality of water, disinfection and treatment of
water collected on site for reuse shall not be required. Nonpotable water collected on site containing untreated
graywater shall be retained in collection reservoirs for not more than 24 hours.

P2911.10 Water pressure-reducing valve or regulator. Where the water pressure supplied by the pumping system
exceeds 80 psi (552 kPa) static, a pressure-reducing valve shall be installed to reduce the pressure in the nonpotable
water distribution system piping to 80 psi (552 kPa) static or less. Pressure-reducing valves shall be specified and
installed in accordance with Section P2903.3.2.

Exception: Service lines to sill cocks and outside hydrants, and main supply risers where pressure from the
mains is reduced to 80 psi (552 kPa) or less at individual fixtures.
P2911.12.4 Inspection and testing of backflow prevention assemblies. Fhe-testing-of backflowpreventersand
: water-valves-shall be-conducted-inaccordance-with-Section P2503-8

P2910.2.3 Applications.
Untreated rainwater shall be utilized in accordance with Section P2910.2.3.1. Treated rainwater shall be
utilized in accordance with Section P2910.2.3.2.

P2910.2.3.1 Examples of acceptable uses without treatment.

1. Outdoor Irrigation

2. Decorative Fountains

3. Yard Hydrants

4. Industrial Processes (eg. Dust Control, Indoor Hose Bibs Spray)

5. Vehicle Washing

6. Outdoor Hose Bibs (not routed through building wall)




P2910.2.3.2 Examples of acceptable uses with disinfection and filtration.

1. Toilet Flushing

2. Urinal Flushing

3. Evaporative Cooling Tower Make-up

4. Trap Primers

5. Fire Suppression Systems

6. Clothes Washers

7. Outdoor Pools and Spas

8. Hose Bibs — Residential

P2912.2 Collection surface. Rainwater shall be collected only from above-ground impervious roofing surfaces
constructed from approved materials for acceptable uses without treatment listed in Section P2910.2.3.1 or where
additional appropriate treatment is designed by a registered design professional. Collection of water from vehicular
parking or pedestrian walkway surfaces shall be prohibited except where the water is used exclusively for landscape
irrigation. Overflow and bleed-off pipes from roof-mounted appliances including, but not limited to, evaporative
coolers, water heaters and solar water heaters shall not discharge onto rainwater collection surfaces.

P2912.3 Debris excluders. Downspouts and leaders shall be connected to a roof washer and shall be equipped with
a debris excluder or equivalent device to prevent the contamination of collected rainwater with leaves, sticks, pine
needles and simitar undesirable material. Debris excluders and equivalent devices shall be self-cleaning.

P2912.8 Filtration. Collected rainwater shall be filtered as required for the intended end use. Filters shall be accessible
for inspection and maintenance. Filters shall utilize a pressure gauge or other approved method to provide indication
when a filter requires servicing or replacement. Filters shall be installed with shutoff valves installed immediately
upstream and downstream to allow for isolation during maintenance. Non-potable water for use within a building
shall be colored blue or green.

P2912.9 Disinfection. Where the intended application for rainwater requires disinfection or other treatment or both,
it shall be disinfected as needed determined by a registered design professional to to ensure that the required water
quality is delivered at the point of use.

P2912.13 Water pressure-reducing valve or regulator. Where the water pressure supplied by the pumping system
exceeds 80 psi (552 kPa) static, a pressure-reducing valve shall be installed to reduce the pressure in the rainwater
distribution system piping to 80 psi (552 kPa) static or less. Pressure-reducing valves shall be specified and installed
in accordance with Section P2903.3.2.

Exception: Service lines to sill cocks and outside hydrants, and main supply risers where pressure from the
mains is reduced to 80 psi (552 kPa) or less at individual fixtures.

P2912.15 Tests and inspections. Tests and inspections shall be performed in accordance with Sections P2912.15.1
through P2912.15.8.

P2912.15.1 Roof gutter inspection and test. DELETED Reeofgutters—shall-be—inspected—to—verifythat-the
- o andsloneisinaecordance with Section P2GL2 5.




P2912 156 Inspectlon and testlng of backﬂow preventlon assemblles Deleted T—he—testmg—ef—b&ekﬂew

P2912.16.1 Manual. A detailed operations and maintenance manual shall be supplied m—hafd—eepy—fem for each

system.

P2913.2 Water pressure-reducing valve or regulator. Where the reclaimed water pressure supplied to the building
exceeds 80 psi (552 kPa) static, a pressure-reducing valve shall be installed to reduce the pressure in the reclaimed
water distribution system piping to 80 psi (552 kPa) static or less. Pressure-reducing valves shall be specified and

installed in accordance with Section P2903.3.2

Exception: Service lines to sill cocks and outside hydrants, and main supply risers where pressure from the

mains is reduced to 80 psi (552 kPa) or less at individual fixtures.

P2913.4.2 Inspection and testing of backflow prevention assemblies. DELETED-TFhetesting—of backflow

TABLE P2906.6
PIPE FITTINGS

MATERIAL

STANDARD

Acrylonitrile butadiene styrene (ABS) plastic

ASTM D2468

Cast iron

ASME B16.4

Chlorinated polyvinyl chloride (CPVC) plastic

ASSE 1061; ASTM D2846; ASTM F437; ASTM F438;
ASTM F439; CSA B137.6

Copper or copper alloy (Brass)

ASME B16.15; ASME B16.18; ASME B16.22;
ASME B16.26; ASME B16.51; ASSE 1061;
ASTM F3226

Cross-linked polyethylene/aluminum/high-density polyethylene
(PEX-AL-HDPE)

ASTM F1986

Fittings for cross-linked polyethylene (PEX) plastic tubing

ASSE 1061; ASTM F877; ASTM F1807; ASTM F1960;
ASTM F2080; ASTM F2098; ASTM F2159;
ASTM F2434; ASTM F2735; CSA B137.5

Gray iron and ductile iron

AWWA C110/A21.10; AWWA C153/A21.53

Malleable iron

ASME B16.3

Insert fittings for polyethylene/aluminum/polyethylene (PE-AL-PE) and cross-
linked polyethylene/aluminum/cross-linked polyethylene (PEX-AL-PEX)

ASTM F1281; ASTM F1282; ASTM F1974;
CSA B137.9; CSA B137.10

Polyethylene (PE) plastic

ASTM D2609; CSA B137.1

Fittings for polyethylene of raised temperature (PE-RT) plastic tubing

ASSE 1061; ASTM D2683; ASTM D3261;
ASTM F1055; ASTM F1807; ASTM F2098;
ASTM F2159; ASTM F2735; ASTM F2769;
CSA B137.18

Polybutylene (PB) plastic

ASSE 1061; CSA B137.8

Polypropylene (PP) plastic pipe or tubing

ASTM F2389; CSA B137.11

Polyvinyl chloride (PVC) plastic

ASTM D2464; ASTM D2466; ASTM D2467;
CSA B137.2; CSA B137.3




Stainless steel (Type 304/304L) pipe

ASTM A312; ASTM A778

Stainless steel (Type 316/316L) pipe

ASTM A312; ASTM A778

Steel

ASME B16.9; ASME B16.11; ASME B16.28




CHAPTER 30
SANITARY DRAINAGE

Code development reminder: Code change proposals to this chapter will be considered by the IRC—Mechanical/Plumbing Code
Development Committee during the 2021 (Group A) Code Development Cycle.

P3001.2 Protection from freezing.

7
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pipes installed in a wall or ceiling exposed to the exterior shall be located on the heated side of the wall
insulation. Water, soil and waste pipes shall not be installed outside of a building. When soil and waste piping

is installed under a non-enclosed area of a building or structure, freeze protections shall be installed at the
discretion of the authority having jurisdiction. When installed in unconditioned utility rooms. or in the building

in any other place subjected to freezing temperatures, adequate provision shall be made to protect such pipes

from freezing by a minimum of R6.5 insulation determined at 75°F (24°C) in accordance with ASTM C177 or
heat, or both.

No traps of soil or waste pipe shall be installed or permitted outside of a building, or concealed in outside
walls or in any place where they may be subjected to freezing temperatures, unless adeguate provision is
made to protect them from freezing.

Exterior water supply system piping shall be installed below the frost line and in no case less than 12
inches (305 mm) below grade.

Building sewers that connect to private sewage disposal systems shall be installed not less than 3 inches (76.2

mm) below finished grade at the point of septic tank connection. Building sewers shall be installed not less than
3 inches (76.2 mm) below grade.

Note: These provisions are minimum requirements, which have been found suitable for normal
weather conditions. Abnormally low temperatures for extended periods may require additional
provisions to prevent freezing.

P3002.2.1 Building sewer pipe near the water service. The proximity of a building sewer to a water service shall
comply with Section P2906.+-4.4.1.

P3002.3 Fittings. Pipe fittings shall be approved for installation with the piping material installed and shall comply
with the applicable standards indicated in Table P3002.3. Pipe fittings shall not be solvent cemented inside of plastic

pipe.

P3003.2 Prohibited joints. Running threads and bands shall not be used in the drainage system. Drainage and vent
piping shall not be drilled, tapped, burned or welded.

The following types of joints and connections shall be prohibited:
1. Cement or concrete.

Mastic or hot-pour bituminous joints.

2

3. Joints made with fittings not approved for the specific installation.

4. Joints between different diameter pipes made with elastomeric rolling O-rings.
5

Solvent-cement joints between different types of plastic pipe exeept-where-providedforin-Seetion P360313-4.



6. Saddle-type fittings.

P3003.6 Copper and copper-alloy (brass) pipe and tubing. Joints between copper or copper-alloy pipe tubing or
fittings shall comply with Sections P3003.6.1 through P3003.6.4.

P3003.6.3 Soldered joints. Copper and copper-alloy (brass) joints shall be soldered in accordance with ASTM
B828. Cut tube ends shall be reamed to the full inside diameter of the tube end. Joint surfaces shall be cleaned.
Fluxes for soldering shall be in accordance with ASTM B813 and shall become noncorrosive and nontoxic after
soldering. The joint shall be soldered with a solder conforming to ASTM B32.

P3003.9.2 Solvent cementing. Joint surfaces shall be clean and free from moisture. A purple primer,_or an
ultraviolet purple primer ereotherapprovedprimer; that conforms to ASTM F656 shall be applied. When an
ultraviolet primer is used, the installer shall provide an ultraviolet light to the inspector to be used during the
inspection. Solvent cement not purple in color and conforming to ASTM D2564, CSA B137.3 or CSA B181.2 shall
be applied to all joint surfaces. The joint shall be made while the cement is wet, and shall be in accordance with
ASTM D2855. Solvent-cement joints shall be installed above or below ground. Clear primer conforming to ASTM

F 656 may be applied to all joint surfaces where the piping is exposed under sinks and in buildings.

P3003.13.1 Copper pipe or tubing to cast-iron hub pipe. Joints between copper pipe or tubing and cast-iron hub
pipe shall be made with a copper-alloy (brass) ferrule or compression joint. The copper pipe or tubing shall be
soldered to the ferrule in an approved manner, and the ferrule shall be joined to the cast-iron hub by a caulked joint
or a mechanical compression joint.

P3003.13.2 Copper pipe or tubing to galvanized steel pipe. Joints between copper pipe or tubing and galvanized
steel pipe shall be made with a copper-alloy (brass) or dielectric fitting. The copper tubing shall be soldered to the
fitting in an approved manner, and the fitting shall be screwed to the threaded pipe.

P3003.13.3 Cast-iron pipe to galvanized steel or copper-alloy (brass) pipe. Joints between cast-iron and
galvanized steel or copper-alloy (brass) pipe shall be made by either caulked or threaded joints or with an approved
adapter fitting.

P3003.13.4 Plastic pipe or tubing to other plplng materlal J omts between dlfferent types of plastlc plpe shall
be made w1th an approved adapter ﬁttlng or-by-a e 2 :

se#vem—eemeﬂt—eempl-ymg—wrﬂh%sfllM—D%J%S Jomts between plastlc plpe and other piping materlal shall be made

with an approved adapter fitting. Joints between plastic pipe and cast-iron hub pipe shall be made by a caulked
joint or a mechanical compression joint.

P3003.14 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 flange or a waste connector and sealing gasket compatible with the
drainage system material, securely fastened to a structurally firm base. Floor outlet fixtures shall be secured to the
floor or floor flanges by screws or bolts of corrosion-resistant material. The joint shall be bolted, with an approved
gasket flange to fixture connection complying with ASME A112.4.3 or setting compound between the fixture and the
closet flange or waste connector and sealing gasket. The waste connector and sealing gasket joint shall comply with
the joint-tightness test of ASME A112.4.3 and shall be installed in accordance with the manufacturer’s instructions.

P3003.14.1 (405.4.1) Floor flanges.
Floor flanges for water closets or similar fixtures shall be not less than 0.125 inch (3.2 mm) thick for brass, 0.25
inch (6.4 mm) thick for plastic and 0.25 inch (6.4 mm) thick and not less than a 2-inch (51 mm) caulking depth

for cast iron or galvanized malleable iron.

Floor flanges of hard lead shall weigh not less than 1 pound. 9 ounces (0.7 kg) and shall be composed of lead
alloy with not less than 7.75-percent antimony by weight.

P3003.14.2 (405.4.3) Securing wall-hung water closet bowls.
Wall hung water closet bowls shall be supported by a concealed metal carrier that is attached to the building




structural members so that strain is not transmitted to the closet connector or any other part of the plumbing
system. The carrier shall conform to ASME A112.6.1M or ASME A112.6.2.

SECTION P3005
DRAINAGE SYSTEM

P3005.1 Drainage fittings and connections. Fittings shall be installed to guide sewage and waste in the direction of
flow. Changes in direction in drainage piping shall be made by the appropriate use of sanitary tees, wyes, sweeps,

bends or by a combination of these drainage fittings in accordance with Table P3005.1. Change in direction by
combination fittings, heel or side inlets or increasers shall be installed in accordance with Table P3005.1 and Sections
P3005.1.1 through P3005.1.4, based on the pattern of flow created by the fitting. Double sanitary tee patterns shall not
receive the discharge of appliances with pumping action discharge.

P3005.1.1 Horizontal to vertical (multiple connection fittings). Double fittings such as double sanitary tees and
tee-wyes or approved multiple connection fittings and back-to-back fixture arrangements that connect two or more
branches at the same level shall be permitted as long as directly opposing connections are the same size and the
discharge into directly opposing connections is from similar fixture types or fixture groups. Double sanitary tee
patterns shall not receive the discharge of baek—te-back—water—elosets—and-fixtures—or appliances with pumping
action discharge.

Exception: Deleted

TABLE P3005.1
FITTINGS FOR CHANGE IN DIRECTION

CHANGE-IN-BIRECTION
TYPE OF FIFTING-PATTERN Horizontalto Vi fracl U] Horizontalto
vertical horizontal herizental
Sixteenth-bend x X X
Eichth-bend X X x
Sixth-bend X X x
Quarter-bend X x* X
Shertsweep X X X
Longsweep X X X
Sanitary-tee X — —
Ware x X x



For SI: 1 inch = 25.4 mm.

a. The CHANGE IN DIRECTION
TYPE OF FITTING PATTERN Horizontal to ] ) ) ]
. Vertical to horizontal Horizontal to horizontal
vertical

Sixteenth bend X X X
Eighth bend X X X
Sixth bend X X X

5d, f ae
Quarter bend X X X

a,b a
Short sweep X X X
Long sweep X X X
Sanitary tee N — —
Wye X X X
Combination wye and eighth

X X X

bend

fittings shall only be permitted for a 2-inch or smaller sink or lavatory fixture drain.
b. Fhree Two inches or larger.
c¢.  For a limitation on double sanitary tees, see Section P3005.1.1.

d.  May be used only within 12 inches below water closet flange measured to centerline of the quarter bend.

e. This fitting shall only be permitted to be used as the first fitting directly behind the fixture for drains 2 inches and
smaller, except clothes washers.

f.  The heel inlet connection of a quarter bend may be used as a wet or dry vent if the heel inlet connection of the quarter
bend is located in the vertical position. The heel or side inlet connection may be used as a wet vent if the quarter bend is
located directly below a water closet or other fixture with one integral trap.

Heel-inlet-quarter bends—shall-be-an-aceeptable

P3005.1.6 Drainage piping size reduction in the direction of flow. The size of the drainage piping shall not be
reduced in the direction of the flow. The following shall not be considered a reduction in size in the direction of
flow:

1. A 4-inch by 3-inch (102 mm by 76 mm) water closet flange.

2. A water closet bend fitting having a 4-inch (102 mm) inlet and a 3-inch (76 mm) outlet provided that the
4-inch (102 mm) leg of the fitting is upright and below, but not necessarily directly connected to, the water
closet flange.

3. An offset closet flange with a full flow, minimum 3-inch interior diameter throat.




P3005.2.1 ) Gravity horizontal drains and building drains. Horizontal drainage pipes in buildings shall have
cleanouts located at intervals of not more than 100 feet (30 480 mm). Building drains shall have cleanouts located
at intervals of not more than 100 feet (30 480 mm) except where manholes are used instead of cleanouts, the
manholes shall be located at intervals of not more than 400 feet (122 m). The interval length shall be measured
from the cleanout or manhole opening, along the developed length of the piping to the next drainage fitting
providing access for cleaning, the end of the horizontal drain or the end of the building drain.

Exception: Horizontal fixture drain piping serving a nonremovable trap shall not be required to have a cleanout
for the section of piping between the trap and the vent connection for such trap.

P3005.2.2_Gravity building sewers. Building sewers smaller than 8 inches (203 mm) shall have cleanouts located
at intervals of not more than 100 feet (30 480 mm). Building sewers 8 inches (203 mm) and larger shall have a
manhole located not more than 200 feet (60 960 mm) from the junction of the building drain and building sewer
and at intervals of not more than 400 feet (122 m). The interval length shall be measured from the cleanout or
manhole opening, along the developed length of the piping to the next drainage fitting providing access for cleaning,
a manhole or the end of the building sewer.

P3005.2.3 Building drain and building sewer junction.-Fhejunetion-ofthe-buitdinedrain-and-the-buitdinesewer

provide-eleanontaeeess—Lhere shall be a cleanout at the junction of the building drain and the building sewer. The
cleanout shall be outside the building wall and shall be brought up to the finished ground level. An approved two-
way cleanout is allowed to be used at this location to serve as a required cleanout for both the building drain and
building sewer. The cleanout at the junction of the building drain and building sewer shall not be required if the
cleanout on a 3 inch (76 mm) or larger diameter soil stack is located within a developed length of not more than 15

feet (4572 mm) from the building drain and building sewer connection and is extended to the outside of the building.

The minimum size of the cleanout at the junction of the building drain and building sewer shall comply with Section
P3005.2.5.

P3005.

nottfor-all-changes—in-direction—within-that 40-fee 02-mim)-of developedlength-of piping: One

cleanout shall be required fr every four horizontal 45 degree (0.79 rad) changes located in seres. (A long Weep

is equivalent to two 45 degree (0.79 rad) bends.)

P3005.2.5 Cleanout size. Cleanouts shall be the same size as the piping served by the cleanout, except cleanouts
for piping larger than 4 inches (102 mm) need not be larger than 4 inches (102 mm).

Exceptions:

1. A removable P-trap with slip- or ground-joint connections can serve as a cleanout for drain piping that is
one size larger than the P-trap size.

Cleanouts located on stacks can be one size smaller than the stack size.

3. The size of cleanouts for cast-iron piping can be in accordance with the referenced standards for cast
iron fittings as indicated in Table P3002.3.

4. "P" traps into which floor drains, shower drains or tub drains with removable strainers discharge.

5. "P" traps into which the straight-through type waste and overflow discharge with the overflow

connecting to the top of the tee.

6. "P" traps into which residential washing machines discharge.

7. Test tees or cleanouts in a vertical pipe.

8. Cleanout near the junction of the building drain and the building sewer which may be rodded both
ways.

9. Water closets for the water closet fixture drain only.




P3005.4.1 Branch and stack sizing. Branches and stacks shall be sized in accordance with Table P3005.4.1. Below

+
grade drain pipes shall be not less than + # 2 inches (38 51 mm) in diameter. Drain stacks shall be not smaller than
2

the largest horizontal branch connected.
Exceptions:
1. A 4-inch by 3-inch (102 mm by 76 mm) closet bend or flange.

A4 inch 02 _1mm oQe

TABLE P3005.4.1

MAXIMUM FIXTURE UNITS ALLOWED TO BE
CONNECTED TO BRANCHES AND STACKS?¢

NOMINAL PIPE SIZE ANY HORIZONTAL ANY ONE VERTICAL
(inches) FIXTURE BRANCH STACK OR DRAIN
11/420 — =
1/ 3 4
2b 6 10
2150 12 20
3t 20¢ 48
4 160 240

For SI: 1 inch =25.4 mm.
a. 1'/4-inch pipe size limited to a single-fixture drain. See Table P3201.7.
b. Water closets prohibited.

C.

No more than four water closets.

d.

50 percent less for circuit-vented fixture branches.

e.

Minimum of 2-inch diameter underground.

f.

The minimum size of any branches serving a water closet shall be 3 inches.

. TABLE P3005.4.2

MAXIMUM NUMBER OF FIXTURE UNITS ALLOWED
TO BE CONNECTED TO THE BUILDING DRAIN,
BUILDING DRAIN BRANCHES OR THE BUILDING SEWER®<

DIAMETER OF SLOPE PER FOOT
PIPE (inches) Y inch Ve Inch e
11/ Note a Note a
2 21 27
21750 — 24 3
3 36 42 50
4 180 216 250




For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm.

a. 1'/,-inch pipe size limited to a building drain branch serving not more than two waste fixtures, or not more than one waste fixture if serving a
pumped discharge fixture or food waste disposer discharge.

b. No water closets.

c. __ No building sewer shall be less than 4 inches in size.

d. No more thanfour water closets.

e. _Minimum of 2-inch diameter underground.

P3005.6 Dead ends. In the installation or removal of any part of a drainage system, dead ends shall be
prohibited. Cleanout extensions and approved future fixture drainage piping shall not be considered as
dead ends.

P3007.2 Valves required. A check valve-and a full open valve and a means for cleanout located on the discharge side
of the check valve shall be installed in the pump or ejector discharge piping between the pump or ejector and the
gravity drainage system. Access shall be provided to such valves. Such valves shall be located above the sump cover
required by Section P3007.3.2 or, where the discharge pipe from the ejector is below grade, the valves shall be
accessibly located outside the sump below grade in an access pit with a removable access cover.

P3007.3.3 Discharge pipe and fittings. Discharge pipe and fittings serving sump pumps and ejectors shall be
constructed of materials pressure-rated for not less than the maximum discharge pressure of the pump in accordance
with Sections P3007.3.3.1 and P3007.3.3.2.

P3007.3.3.1 Materials..

ron;PE—erPVC Forced main sewer plpe and ﬁttlng material shall conform to one of the standards for ABS
plastic pipe. copper or copper-alloy tubing, PVC plastic pipe or pressure-rated pipe indicated in Table P3002.2.,

excluding cell-core products.

P3007.3.3.2 Ratings. Pipe and fittings shall be rated for the maximum system operating pressure and
temperature. Pipe fitting materials shall be compatible with the pipe material. Where pipe and fittings are buried
in the earth, they shall be suitable for burial. DWYV fittings with that are properly rated and allowed by the
manufacturer’s installation instructions shall be acceptable.

P3007.3.4.1 (712.3.4.1) Sump alarms.

Sumps that discharge by means of automatic pumping equipment shall be provided with an approved,
electrically operated high-water indicating alarm. A remote sensor shall activate the alarm when the fluid
level exceeds a preset level that is less than the maximum capacity of the sump. The alarm shall function to

provide an audiovisual signal to occupants within the building. Electrical power for the alarm shall be
supplied through a branch circuit separate from that supplying the pump motor.

Exception: Sump alarms are not required for single point-of-use sump pumps and macerating toilet
systems.

P3007.4 Sewage pumps and sewage ejectors. A sewage pump or sewage ejector shall automatically discharge the
contents of the sump to the building drainage system. The ejector pump discharge pipe shall not discharge directly
into a septic tank. The pumped line shall discharge laterally into a 4-inch (102 mm) gravity line not less than 10 feet
(3048 mm) from the connection to the tank through a lateral wye branch.

SECTION P3008
BACKWATER VALVES



fa
OV
d dino drain

buitding-drain-or-horizontal branch-serving sueh-fixtures—Where plumbing fixtures are installed on a floor with a
finished floor elevation below the elevation of the manhole cover of the next upstream manhole in the public sewer,
such fixtures shall be protected by a backwater valve installed in the building drain, or horizontal branch serving such
fixtures. Plumbing fixtures installed on a floor with a finished floor elevation above the elevation of the manhole cover
of the next upstream manhole in the public sewer shall not discharge through a backwater valve.

Exception:

1. In existing buildings, fixtures above the elevation of the manhole cover of the next upstream manhole in the

public sewer shall not be prohibited from discharging through a backwater valve.

2. Where the sewer service line ties directly to a manhole, that manhole is considered to be the next upstream
manhole.

3.  Where hub drains are located in the crawl space for condensate waste, a backwater valve shall be installed.

P3008.2 Allowable installations. DELETED Where

P3008.3 Material. Backwater valves shall comply with ASME A112.14.1, CSA B181.1 or CSA B181.2.
P3008.4 Location. Backwater valves shall be installed so that access is provided to the working parts.

P3008.5 Diameter.
Backwater valves, when fully opened, shall have a capacity not less than that of the pipes in which they are
installed.

P3008.6 Crawl spaces.

All hub drains or floor drains installed in crawl spaces shall be protected from backflow into the building by a check
valve or back-water valve installed in the lateral serving the said hub drain or floor drain.

SECTION P3009
GRAYWATER SOIL ABSORPTION SYSTEMS

DELETED
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P3010.8 Pressure testing. The replacement piping system and-the-eonnections—to-thereplacementpiping and the

connections to the replacement piping shall be tested in accordance with Section P2503.4.

P3011.8 Post-installation recorded video camera survey. When a permit is issued., the completed relined piping
system shall be inspected internally by a live reeerded-video camera survey after the system has been flushed and
flow-tested with water. The video survey shall be submitted to the building official prior to finalization of the permit.
The video survey shall be reviewed and evaluated to provide verification that no defects exist. Any defects identified
shall be repaired and replaced in accordance with this code.

TABLE P3002.2
BUILDING SEWER PIPE

MATERIAL STANDARD




Acrylonitrile butadiene styrene (ABS) plastic pipe in IPS diameters, including Schedule
40, DR 22 (PS 200) and DR 24 (PS 140); with a solid, cellular core or composite wall

ASTM D2661; ASTM F628; ASTM F1488

Acrylonitrile butadiene styrene (ABS) plastic pipe in sewer and drain diameters, including
SDR 42 (PS 20), PS35, SDR 35 (PS 45), PS50, PS100, PS140, SDR 23.5 (PS 150) and
PS200; with a solid, cellular core or composite wall

ASTM D2751; ASTM F1488

Polyvinyl chloride (PVC) plastic pipe in sewer and drain diameters, including PS 25,
SDR 41 (PS 28), PS 35, SDR 35 (PS 46), PS 50, PS 100, SDR 26 (PS 115), PS140 and
PS 200; with a solid, cellular core or composite wall

ASTM D3034; ASTM F891; ASTM F1488;
CSA B182.2; CSA B182.4 ANSI/AWWA
€900

Cast-iron pipe

ASTM A74; ASTM A888; CISPI 301

Concrete pipe

ASTM C14; ASTM C76; CSA A257.1;
CSA A257.2

Copper or copper-alloy tubing (Brass), (Type K or L)

ASTM B75/B75M; ASTM B8S;
ASTM B251/B251M

Ductile iron pipe

ANSI/AWWA C150/A21.50

Polyethylene (PE) plastic pipe (SDR-PR)

ASTM F714

Polyolefin pipe

ASTM F1412; CSA B181.3

Polyvinyl chloride (PVC) plastic pipe in IPS diameters, including Schedule 40, DR 22
(PS 200) and DR 24 (PS 140); with solid, cellular core or composite wall

ASTM D2665; ASTM D2949; ASTM D3034;
ASTM F1412; CSA B182.2; CSA B182.4

Polyvinyl chloride (PVC) plastic pipe with a 3.25-inch O.D. and a solid, cellular core or
composite wall

ASTM D2949, ASTM F1488

Stainless steel drainage systems, Types 304 and 316L

ASME A112.3.1

Vitrified clay pipe

ASTM C425; ASTM C700

For SI: 1 inch = 25.4 mm.

TABLE P3002.1(1)

ABOVE-GROUND DRAINAGE AND VENT PIPE

MATERIAL

STANDARD

Acrylonitrile butadiene styrene (ABS) plastic pipe in IPS diameters, including Schedule
40, DR 22 (PS 200) and DR 24 (PS 140); with a solid, cellular core or composite wall

ASTM D2661; ASTM D2680; ASTM F628;
ASTM F1488; CSA B181.1

Cast-iron pipe

ASTM A74; ASTM A888; CISPI 301

Copper or copper-alloy pipe (Brass),

ASTM B42; ASTM B43; ASTM B302

Copper or copper-alloy tubing (Brass), (Type K, L, M or DWV)

ASTM B75/B75M; ASTM B88; ASTM
B251/B251M; ASTM B306

Galvanized steel pipe

ASTM A53/A53M

Polyolefin pipe

CSA B181.3

Polyvinyl chloride (PVC) plastic pipe in IPS diameters, including Schedule 40, DR 22 (PS
200) and DR 24 (PS 140); with a solid, cellular core or composite wall

ASTM D2665; ASTM F891; ASTM F1488;
CSA B181.2




Polyvinyl chloride (PVC) plastic pipe with a 3.25-inch O.D. and a solid, cellular core or

composite wall

ASTM D2949; ASTM F1488

Stainless steel drainage systems, Types 304 and 316L

ASME A112.3.1

For SI: 1 inch =25.4 mm.

TABLE P3002.3
PIPE FITTINGS

PIPE MATERIAL

FITTING STANDARD

Acrylonitrile butadiene styrene (ABS) plastic pipe in IPS diameters

ASME A112.4.4; ASTM D2661; ASTM D3311;
ASTM F628; CSA B181.1

Acrylonotrile butadiene styrene (ABS) plastic pipe in sewer and drain diameters

ASTM D2751

Cast-iron

ASME B16.4; ASME B16.12; ASTM A74;
ASTM A888; CISPI 301

Copper or copper alloy (Brass),

ASME B16.15; ASME B16.18; ASME B16.22;
ASME B16.23; ASME B16.26; ASME B16.29

Gray iron and ductile iron

AWWA C110/A21.10

Polyethylene

ASTM D2683

Polyolefin

ASTM F1412; CSA B181.3

Polyvinyl chloride (PVC) plastic in IPS diameters

ASME A112.4.4; ASTM D2665; ASTM D3311;
ASTM F1866

Polyvinyl chloride (PVC) plastic pipe in sewer and drain diameters ASTM D3034
Polyvinyl chloride (PVC) plastic pipe with a 3.25-inch O.D. ASTM D2949
PVC fabricated fittings ASTM F1866

Stainless steel drainage systems, Types 304 and 316L

ASME A112.3.1

Vitrified clay

ASTM C700

For SI: 1 inch =25.4 mm.

TABLE P3004.1

DRAINAGE FIXTURE UNIT (d.f.u.) VALUES FOR VARIOUS PLUMBING FIXTURES

TYPE OF FIXTURE OR GROUP OF FIXTURES DRAINAGE F'éT.fl.Ju'.*)E UNIT VALUE
Bar sink 1
Bathtub (with or without a shower head or whirlpool attachments) 2
Bidet 1
Clothes washer standpipe 2
Dishwasher 2




Floor drain® (including waste receptors or hub drains for condensate waste) 0

Kitchen sink 2
Lavatory 1
Laundry tub 2
Shower stall 2
Water closet (1.6 gallons per flush) 3
Water closet (greater than 1.6 gallons per flush) 4

Full-bath group with bathtub (with 1.6-gallons-per-flush water closet, and with or without shower head

and/or whirlpool attachment on the bathtub or shower stall) >
Full-bath group with bathtub (water closet greater than 1.6 gallons per flush, and with or without 6
shower head and/or whirlpool attachment on the bathtub or shower stall)
Half-bath group (1.6-gallons-per-flush water closet plus lavatory) 4
Half-bath group (water closet greater than 1.6 gallons per flush plus lavatory) 5
Kitchen group (dishwasher and sink with or without food-waste disposer) 2
Laundry group (clothes washer standpipe and laundry tub) 3
Multiple-bath groups®:
1.5 baths 7
2 baths 8
2.5 baths 9
3 baths 10
3.5 baths 11

For SI: 1 gallon =3.785 L, 1 gallon per minute = 3.785 L/m.

a. For a continuous or semicontinuous flow into a drainage system, such as from a pump or similar device, 4-5 2 fixture units shall be allowed per
gpm of flow. For a fixture not listed, use the highest d.f:u. value for a similar listed fixture.

b. A floor drain itself does not add hydraulic load. Where used as a receptor, the fixture unit value of the fixture discharging into the receptor shall
be applicable.

c. Add 2 d.f.u. for each additional full bath.




CHAPTER 31
VENTS

P3101.2.1 Venting required. Every trap and trapped fixture shall be vented in accordance with one of the venting
methods specified in this chapter. All fixtures discharging downstream from a water closet shall be individually
vented.

P3101.4 Extensmn out51de a structure. DELETED%n—ehma{es—w%e%e—the@%—pefeeﬂWame—feﬁeﬂfmde—deﬁgﬂ

P3101.5 Flood resistance. In flood hazard areas as established by Table R301.2, vents shall be located at or above
the elevation required in Section R322.1 (flood hazard areas including A Zones) or R322.2 (coastal high-hazard areas
including V Zones). The plumbing systems. pipes and fixtures shall not be mounted on or penetrate through walls

intended to break away under flood loads.

P3101.6 (901.5) Tests.
The vent system shall be tested in accordance with Section P2503.5.

P3101.7 (902.1) Materials

The materials and methods utilized for the construction and installation of venting systems shall comply with the
applicable provisions of Section P2906.

P3101.7.1 (902.2) Sheet copper.
Sheet copper for vent pipe flashings shall conform to ASTM B 152 and shall weigh not less than 8 ounces per
square foot (2.5 kg/m?2).

P3101.7.2 (902.3) Sheet lead.
Sheet lead for vent pipe flashings shall weigh not less than 3 pounds per square foot (15 kg/mz) for field-
constructed flashings and not less than 2-1/2 pounds per square foot (12 kg/mz) for prefabricated flashings.

SECTION P3102
VENT STACKS AND STACK VENTS

P3102.1 Required-vent-extension. Stack required The-ventsystemservingeach-building drain-shall-have notless
than-ene-ventpipe-that-extends-to-the-eutdoors. Every building in which plumbing is installed shall have at least one

stack the size of which is not less than one-half of the required diameter of the building drain, and not less than 2
inches (51 mm) in diameter. Such stack shall run undiminished in size and as directly as possible from the buildin,

drain through to the open air or to a vent header that extends to the open air.

P3102.1.1 (904.1.1) Connection to drainage system.
A vent stack shall connect to the building drain or to the base of a drainage stack in accordance with
Section P3005.5. A stack vent shall be an extension of the drainage stack. For townhouses and one- and

two-family dwellings, the main vent shall connect to the building drain, building stack or branch thereof
not less than 3 inches (76 mm) in size.




P3102.4 (904.3) Stack vent termination.

Stack vents shall terminate outdoors to the open air or to a stack-type air admittance valve in accordance with
Section P3114.

P3102.5 (904.5) Stack vent headers.

Stack vents connected into a common vent header at the top of the stacks and extending to the open air
at one point shall be sized in accordance with the requirements of Section P3113.1. The number of
fixture units shall be the sum of all fixture units on all stacks connected thereto, and the developed
length shall be the longest vent length from the intersection at the base of the most distant stack to the
vent terminal in the open air, as a direct extension of one stack.

SECTION P3103
VENT TERMINALS

P3103.1 Vent pipes terminating outdoors. Vent pipes terminating outdoors shall be extended to the outdoors through
the roof or a sidewall of the building in accordance with one of the methods identified in Sections P3103.1.1 through

P3103.1.4.

P3103.1.2 Roof used for recreational purposes. Where a roof is to be used for assembly, as a promenade,
observation deck or sunbathing deck, or for similar purposes, open vent pipes shall terminate not less than 7 feet
(2134 mm) above the roof.
Exception:_Vent terminals greater than 10 feet from a demarcation line of the occupied area.
P3103.2 Frost closure. DELETED Where-the-97-5-percent-valuefor-outdoor-design-temperature—is0

P3103.4 Prohibited use. A vent terminal shall not be used for any purpose other than a vent terminal. Vent terminals
shall not be used as a flag pole or to support flag poles, television aerials or similar items, except when the
piping has been anchored in an approved manner.

048 n

An open vent terminal from a drainage system shall
not be located directly beneath any door, openable window, or other air intake opening of the building or of an adjacent
building or property line, and any such vent terminal shall not be within 10 feet (3048 mm) horizontally of such an

opening unless it is 2 feet (610 mm) or more above the top of such opening.

P3103.6 Extension through the wall.
Vent terminals extending through the wall shall terminate not less than 10 feet (3048 mm) from the lot line and

10 feet (3048 mm) above the highest adjacent grade within 10 feet (3048 mm) horizontally of the vent terminal.

Vent terminals shall not terminate under the overhang of a structure with soffit vents. Side wall vent terminals
shall be protected to prevent birds or rodents from entering or blocking the vent opening.

P3104.4 Vertical rise of vent. A dry vent shall rise vertically to not less than 6 inches (152 mm) above the flood level
rim of the highest trap or trapped fixture being vented.

Exceptions:

1. Vents for interceptors located outdoors.




2. When vents for interceptors are not located near an adjacent wall, the vent must rise 6 inches

(152 mm) vertically before turning horizontally and continuing to the nearest wall. For
cleaning purposes, a cleanout of the same size as the vent shall be installed.

P3107.2 Connection at the same level. Where the fixture drains being common vented connect at the same level, the
vent connection shall be at the interconnection of the fixture drains er-dewnstream-of the-interconneetion.

P3107.3 Connection at different levels. Where the fixture drains connect at different levels, the vent shall connect
as a vertical extension of the vertical drain. The vertical drain pipe connecting the two fixture drains shall be considered
to be the vent for the lower fixture drain, and shall be sized in accordance with Table P3107.3. The upper fixture shall
not be a water closet or clothes washer.

SECTION P3108
WET VENTING

P3108.1 Horizontal wet vent permitted. A#ny

Any combination of fixtures located on the same floor level shall be permitted to be vented by a wet vent. The wet

vent shall be considered the vent for the fixtures and shall extend from the connection of the dry vent along the
direction of the flow in the drain pipe to the most downstream fixture drain connection. Each fixture drain shall

connect horizontally to the horizontal branch being wet vented or shall have a dry vent. Each wet-vented fixture drain
shall connect independently to the horizontal wet vent. A residential clothes washer drain line shall not be used as a

wet vent.

P3108.2 Dry vent connection. The required dry-vent connection for wet-vented systems shall comply with Sections
P3108.2.1 and P3108.2.2.

P3108.2.1 Horizontal wet vent.

The dry-vent connection for a horizontal wet-vent system shall be an individual vent or a common vent for any
fixture, except an emergency floor drain. Where the dry vent connects to a water closet fixture drain, the drain shall

connect horizontally to the horizontal wet vent system.

SECTION P3110
CIRCUIT VENTING (DELETED)




SECTION P3111
COMBINATION WASTE AND VENT SYSTEM (DELETED)

A ombinationwaste and—en Stem-sha only o
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P3113.4.1 Sewage pumps and sewage ejectors other than pneumatic. Drainage piping below sewer level shall
be vented in the same manner as that of a gravity system. Building sump vent sizes for sumps with sewage pumps
or sewage ejectors, other than pneumatic, shall be determined in accordance with Table P3113.4.1. An open vent
terminal from a drainage system shall not be located directly beneath any door, openable window, or other air
intake opening of the building or of an adjacent building or property line, and any such vent terminal shall not be

within 10 feet (3048 mm) horizontally of such an opening unless it is at least 2 feet (610 mm) above the top of such
opening.




P3114.8 Prohibited installations. Air admittance valves shall not be used to vent sumps or tanks except where the
vent system for the sump or tank has been designed by an engineer. Air admittance valves shall not be installed on
outdoor vent terminals for the sole purpose of reducing clearances to gravity or mechanical air intakes. Air admittance
valves shall not be located in spaces utilized as supply or return air plenums.




CHAPTER 32
TRAPS

Code development reminder: Code change proposals to this chapter will be considered by the IRC—Mechanical/Plumbing Code
Development Committee during the 2021 (Group A) Code Development Cycle.

P3201.2 Trap seals. Each fixture trap shall have a liquid seal of not less than 2 inches (51 mm) and not more than 4
inches (102 mm).

Exception: Trap seal protection for waste receptors or hub drains used for condensate waste shall be by the use
of a deep seal trap.

TABLE P3201.7
SIZE OF TRAPS FOR PLUMBING FIXTURES

TRAP SIZE
PLUMBING FIXTURE MINIMUM
(inches)
Bathtub (with or without shower head and/or 1
. 1/

whirlpool attachments)
Bidet 14
Clothes washer standpipe 2
Dishwasher (on separate trap) 14
Floor drain 2
Kitchen sink (one or two traps, with or without 1
dishwasher and food waste disposer) ’
Laundry tub (one or more compartments) 1/
Lavatory 14
Shower (based on the total flow rate through
showerheads and body sprays)

Flow rate:

5.7 gpm and less +h2

More than 5.7 gpm up to 12.3 gpm 2

More than 12.3 gpm up to 25.8 gpm 3

More than 25.8 gpm up to 55.6 gpm 4

For SI: 1 inch =25.4 mm, 1 gallon per minute = 3.785 L/m.



CHAPTER 33
STORM DRAINAGE (DELETED)

FABLEP3302:1
SUBSOILDRAIN-PIPE
MATERIAL STANDARD
Castirenpipe ASTMATEASTMAZSS:-CISPE30E
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CHAPTER 45
HIGH WIND ZONES

This chapter is a North Carolina addition and not part of the 2021 International Residential Code.
There will be no underlined text.

SECTION R4501
GENERAL

R4501.1 General. The provisions of this chapter shall be applicable to buildings constructed in high wind zones as
noted by the text. These provisions shall be in addition to or in lieu of previous chapters.

R4501.2 Alternate construction. In lieu of specific code requirements for structures in the 130, 140, and 150 miles
per hour (58 m/s, 63 m/s and 67 m/s) wind zones, compliance with International Code Council ICC 600 Standard
for Residential Construction in High-Wind Regions or AF&PA Wood Frame Construction Manual for One- and
Two-Family Dwellings is acceptable.

SECTION R4502
DESIGN PRESSURE FOR DOORS AND WINDOWS

R4502.1 Performance. Exterior windows and doors shall be designed to resist the design wind pressures specified
in Table R4502(a) through Table R4502(c). Garage door shall be designed to resist the design wind pressures
specified in Table R4502(d) through Table R4502(f).

TABLE R4502(a)
DESIGN PRESSURES FOR DOORS AND WINDOWS ¢ d.e.f
POSITIVE AND NEGATIVE IN PSF; EXPOSURE B

VELOCITY MEAN ROOF HEIGHT (feet)
(mph) 15 20 30 40
130 21 2 25 27

140 24 26 29 31

150 27 29 33 36

TABLE R4502(b)
DESIGN PRESSURES FOR DOORS AND WINDOWS 2 b:¢:d. e f
POSITIVE AND NEGATIVE IN PSF; EXPOSURE C

VELOCITY MEAN ROOF HEIGHT (feet)
(mph) 15 20 30 40
130 30 32 35 37

140 35 37 40 83

150 40 ) 46 49

TABLE R4502(c)
DESIGN PRESSURES FOR DOORS AND WINDOWS ¢ d.ef
POSITIVE AND NEGATIVE IN PSF; EXPOSURE D

VELOCITY MEAN ROOF HEIGHT (feet)
(mph) 15 20 30 40
130 36 38 41 8

140 ) 44 47 50




150 48 51 54 57

For SI: 1 foot =304.8 mm, 1 mile per hour = 0.447 m/s, 1 degree = 0.01745 rad.

a.
b.

c.
d.

Alternative pressures may be determined by using the North Carolina Building Code, ASCE-7, or the International Building Code.

If window or door is more than 4 feet from a corner, the pressure from this table shall be permitted to be multiplied by 0.81. This adjustment
does not apply to garage doors.

For effective area between those given, the load shall be interpolated, or the load associated with the lower effective areas shall be used.

For windows or doors in structures with a roof slope of 10 degrees (2:12) or less from the horizontal, the pressure from this table may be
multiplied by 0.90.

Design pressure ratings based on the standards listed in Section R609 are adequate documentation of capacity to resist pressures from the
table.

Where the mean roof height exceeds this table, values shall be determined by a design professional.

TABLE R4502(b-d)
DESIGN PRESSURES (IN-PSF) FOR GARAGE DOORS IN PSF; EXPOSURE B =b:c.d.e.f

w00 | oo | TS
HEIGHT (feet)
130 140 150
Single (8'x 7") 17 20 23
B Double (16'x 7") 16 19 21
Single (8'x 7") 19 22 25
20 Double (16'x 7") 17 20 23
Single (8'x 7") 21 24 28
y Double (16'x 7") 19 22 26
- Single (8'x 7") 23 27 30
Double (16'x 7") 21 24 28

TABLE R4502(e)
DESIGN PRESSURES FOR GARAGE DOORS IN PSF; EXPOSURE C 2" ¢ def

Jmmecs) | poouss | SemumDmGy
130 140 150
E Single (8'x 7") 25 29 34
Double (16'x 7" 23 27 31
20 Single (8'x 7") 27 31 36
Double (16'x 7') 25 29 33
30 Single (8'x 7") 29 34 39
Double (16'x 7') 27 31 36
40 Single (8'x 7') 31 36 41
Double (16'x 7') 29 33 38

TABLE R4502(f)
DESIGN PRESSURES FOR GARAGE DOORS IN PSF; EXPOSURE D b:¢ def



o e
130 140 150
15 Single (8'x 7') 31 36 41
Double (16'x 7') 28 33 38
20 Single (8'x 7') 32 38 43
Double (16'x 7') 30 35 40

30 Single (8'x 7') 35 40 46
Double (16'x 7') 32 37 42

40 Single (8'x 7') 36 42 48
Double (16'x 7') 34 39 44

eforgarage-doo east9feeth eetand-atle eetfro e-corner- For door sizes or wind

speeds between those given abovethe oad may be interpolated, otherwise use the load associated with the smaller door size.

b.  Alternative design pressures may be determined by using the North Carolina Building Code, ASCE-7, or the International Building
Code.

c.  For doors in a structure with a roof slope of 10 degrees (2:12) or less from the horizontal the pressures from this table may be
multiplied by 0.90.

d.  Garage door design pressure ratings based on tests done-aceerdingte in accordance with ASTM E330 or ANSI/DASMA 108 are

e.  Garage doors on the ground level of a structure in a flood zone do not have to meet the above design pressures provided all of the
following conditions are met:
1. Structure is anchored to the girders and top of the piling to resist the forces given in Chapter 45.
2.  The garage door occurs below the top of the piling.
3.  Provide openings at the garage level that comply with either of the following options:
i Design all exterior walls at the garage level to break away at 20 psf or less; or
ii.  Provide openings (in walls at the garage level without the garage level without the garage door) equal to at least 20
percent of the total wall area from the ground to the roof.
f.  Where the mean roof height exceeds this table, values shall be determined by a design professional.

SECTION R4503
FOOTINGS
R4503.1 General. All exterior walls shall be supported on continuous concrete footings in the 140 and 150 mph (63
m/s and 67 m/s) wind zones. Exterior wall footings in the 130 mph (58 m/s) wind zone shall be constructed in
accordance with Section R403.1.

Exception: Pile foundations shall be constructed in accordance with Chapter 46.

R4503.1.1 Footing size. Footings shall be a minimum of 8 inches by 24 inches (203 mm by 610 mm) for houses
two and one-half stories and less. The footings for a three-story building shall be 10 inches by 24 inches (254
mm by 610 mm).

Exception: Alternative footing sizes are permitted when a footing mass equivalent is provided to resist uplift
forces. See Figure R4503.1.1.



g 12

24" 16”

24 inches x 8 inches = 192 square inches 16 inches x 12 inches = 192 square inches

For SI: 1 foot = 304.8 mm.

FIGURE R4503.1.1
ALTERNATIVE FOOTING SIZE

R4503.1.2 Footing reinforcement. Footings shall be reinforced with three #4 bars or two #5 bars at 3 inches (76
mm) above the bottom of the footing. The bars shall be equally spaced with 3 inches (76 mm) clear minimum
from the side of the footing. The bars shall be continuous or lapped 25 inches at all splices.

R4503.1.3 Interior piers and pier footings. The dimensions for the interior piers and pier footings shall comply
with Table R403.1(2).

R4503.1.4 Interior thickened slabs. Monolithic slabs with integral footings resisting uplift shall be reinforced
in accordance with Section R4503.1.2.

R4503.1.5 Interior foundation walls. Interior foundation walls resisting uplift shall be reinforced in accordance
with Section R4503.1.2.

R4503.2 Pier and curtain wall footings. Pier and curtain walls in the 140 and 150 mph (63 m/s and 67 m/s) wind
zones shall be constructed in accordance with Sections R4503.2.1 and R4503.2.2 and Figures R4503.2(a) through
R4503.2(d).

R4503.2.1 Enlarged footings at piers. The curtain wall footing must meet the minimum projection requirements in
Figure R403.1(1) and footing dimensions for the pier footings shall comply with Table R4503.2.1.

TABLE R4503.2.1
FOOTINGS TO RESIST UPLIFT FROM PIERS
IN 140 AND 150 MPH WIND ZONES SUPPORTING
GIRDERS IN EXTERIOR WALLS

FOOTING SIZE GIRDER SPAN
VE(E%%')T Y 4-0” 6'-0" 8-0”
140 20" % 2'-0" x 10" 24 X VA X N0 28 x2-8" x 107
150 30" x 30" x 10" T VA 1T TR il

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm. 1 mile per hour = 0.447 m/s.
Note: See Table R403.1(2) for 130 mph wind zone.

R4503.2.2 Continuous width footings. Uniform continuous width footings for pier and curtain wall foundations
shall be a minimum of 8 inches (203 mm) thick and 24 inches (60 mm) wide. Footings shall be reinforced with three
#4 bars (or two #5 bars) at 3 inches (76 mm) above the bottom of the footing. The bars shall be continuous or lapped
25 inches (635 mm) at all splices.

R4503.3 Footing dowels. All footings shall have reinforcing dowel bars to match the vertical reinforcing bars in the
foundation wall above. Dowels or threaded rods shall have a standard hook length of 12 times the bar diameter
embedded in the footing and shall lap the wall or pier reinforcing at least 25 inches (635 mm).



R4503.4 Footing anchor bolts. All anchor bolts shall have a standard hook length of 12 times the bolt diameter
embedded in the footing or foundation wall. They shall not be permitted to be lapped.

Exceptions:

1. Anchor bolts in bond beams as permitted by Section R4504.2.1.1
2. Anchor bolts in slabs on grade as permitted by Section R4504.2.2

SECTION R4504
WALL AND FOUNDATION ANCHORAGE

R4504.1 Anchorage in the 130 mph wind zone. Exterior walls of structures in the 130 mph (58 m/s) wind zone
shall be anchored to the foundation wall or slab on grade with 1/2- inch (13 mm) anchor bolts, 4 feet (1219 mm) on
center extended 15 inches (381 mm) into masonry and 7 inches (178 mm) into concrete and are exempt from the
other requirements of this section.

R4504.2 Anchorage in the 140 and 150 mph wind zones. Exterior walls of structures in the 140 and 150 mph (63
m/s and 67 m/s) wind zones shall be anchored to the footing to resist the forces specified in Section R4508.2, by the

prescriptive requirements of this section and Figures R4504.2(a) through R4504.2(f), or as allowed by Section
R4508.4.

TABLE R4503.2.1
FOOTINGS TO RESIST UPLIFT FROM PIERS
IN 140 AND 150 MPH WIND ZONES SUPPORTING
GIRDERS IN EXTERIOR WALLS

FOOTING SIZE GIRDER SPAN
VELOCITY
4-0" 6-0" 8-0"
(mph)
140 2707 % 207 x 10" 24" x 24" % 10" 28" x 2'-8" x 10"
150 370" % 30" x 10" 34" x 34" % 12" 38" x 3'-8" x 12"

For SI: 1 inch = 25.4 mm, | foot =304.8 mm, | mile per hour = 0.447 m/s.
Note: See Table R403.1(2) for 130 mph wind zone.

R4504.2.1 Exterior foundation walls. Vertical reinforcement bars shall be installed not more than 2 feet (51
mm) from each corner and at intervals not to exceed Table R4504.2.1 with all reinforced cells grouted solid. The
reinforcement bars shall terminate in a bond beam in accordance with Section R4504.2.1.1 or continuous
anchorage bolts shall terminate at the sill plate or exterior wall framing in accordance with Section R4504.2.1.2.



TABLE R4504.2.1
WALL REINFORCEMENT BARS
OR CONTINUOUS ANCHORAGE BOLTS* P ¢ d

BAR/BOLT SIZE 5/ L 3
(inches) 8 2 8
MAXIMUM SPACING : ) o
(inches) 96 72 42

For SI: 1 inch = 25.4 mm.

d.

Applies to 140 and 150 mph wind zones.

b. Continuous anchorage from footing to girder or wall framing.
C.
d

Applies to footing dowel bars, vertical reinforcement and anchor bolts.

. Spacing may exceed the tabulated values by up to 8 inches provided the

total number of required bars is installed.

TABLE R4504.2.1
WALL REINFORCEMENT BARS OR CONTINUOUS ANCHORAGE BOLTSa, b, ¢, d

For SI: 1 inch =25.4 mm.

a. Applies to 140 and 150 mph wind zones.

b. Continuous anchorage from footing to girder or wall framing.

c. Applies to footing dowel bars, vertical reinforcement and anchor bolts.

d. Spacing may exceed the tabulated values by up to 8 inches provided the total number of required bars is installed.

R4504.2.1.1 Bond beams. The top of a concrete or masonry foundation wall shall have a bond beam in
accordance with Figure R4504.2(a). The bond beam shall be reinforced with one #5 bar. The bar shall be
continuous or lapped 25 inches (635 mm) at all splices.

R4504.2.1.1.1 Bond beam plate anchorage. A minimum of two 2 X 6 sill plates shall be anchored with 1/2-
inch (13 mm) anchor bolts with 2 x 2 x 1/8 inch (51 x 51 x 3 mm) washers at intervals not to exceed Table
R4504.2.1.1. An approved anchor from the sill plate to the wall framing shall be installed to resist the forces
specified in Table R4508.2 or sheathing shall be fastened in accordance with Figure R4508.4(b). See Figure
R4504.2(a).

TABLE R4504.2.1.1
ANCHOR BOLT SPACING?®

WIND SPEED (mph) 140 150
MAXIMUM SPACING o1 18
(inches) -

For SI: 1 inch = 25.4 mm, 1 mile per hour = 0.447 m/s.

a. Required spacing of 'fg—inch anchor bolts where a bond beam is required
and for slab on grade with a single sole plate. See Figure R403.1(1) for
130 mph or less.

TABLE R4504.2.1.1



ANCHOR BOLT SPACINGa
For SI: 1 inch = 25.4 mm, 1 mile per hour = 0.447 m/s.
a. Required spacing of 1/2-inch anchor bolts where a bond beam is required
and for slab on grade with a single sole plate. See Figure R403.1(1) for 130 mph or less.

R4504.2.1.2 Continuous anchorage bolts. A minimum of two 2 x 6 sill plates shall be anchored with continuous
anchor bolts in accordance with Table R4504.2.1 with 2 x 2 x 1/8inch (51 X 51 x 3 mm) washers. Where the vertical
anchorage bolts terminate at the sill plate, an approved anchor from the sill plate to the wall framing shall be
installed to resist the forces specified in Table R4508.2 or sheathing shall be fastened in accordance with Figure
R4508.4(b). See Figure R4504.2(b).

Exception: Where the uplift anchorage bolts from Table R4504.2.1 are continuous from the footing to the
exterior wall framing, a single 2 x 6 sill plate is permitted. See Figure R4504.2(c).

R4504.2.2 Exterior concrete slab-on-grade footings. Anchorage shall be installed at intervals not to exceed
Table R4504.2.1 and shall terminate in a minimum 2 % 4 double sole plate. See Figure 4504.2(d).

Exceptions:
1. Where the bolts terminate in a single sole plate, anchorage shall be installed at intervals not to exceed Table
R4504.2.1.1. See Figure R4504.2(e).
2. Foundation anchorage spaced and installed in accordance with the manufacturer’s installation instructions
that provides equivalent anchorage to resist the forces in Table R4508.2 shall be installed to provide
continuous load path from the single sole plate to the wall.

R4504.2.3 Ground supported slab with masonry stem wall. A minimum of two 2x sill plates shall be anchored
with 1/2-inch (13 mm) continuous anchor bolts with 2 x 2 x 1/8inch (51 x 51 x 3 mm) washers at intervals not to
exceed Table R4504.2.1. An approved anchor from the sill plate to the wall framing shall be installed to resist the
forces specified in Table R4508.2 or sheathing shall be fastened in accordance with Figure R4508.4(b). See Figure
R4504.2(f).

SECTION R4505
WALL CONSTRUCTION
R4505.1 Construction. Exterior walls of wood frame construction shall be in accordance with Figures R602.3(1)
and R602.3(2). Components of exterior walls shall be fastened in accordance with Table R602.3(1). Walls of wood
frame construction shall be designed and constructed in accordance with ANSI AWC National Design Specification
Jfor Wood Construction, listed in Chapter 44.

Exterior walls subject to wind speeds of 130 mph (58 m/s) or greater as established in Table R301.2(1) shall be
designed in accordance with accepted engineering practice. See Tables R4505(a) through R4505(c).

In bearing walls, studs which are not more than 10 feet (3048 mm) in length shall be spaced not more than is
specified in Tables R4505(d) for the corresponding stud size.

SECTION R4506
STRUCTURAL BRACING
R4506.1 Structural bracing in 130 mph wind zone. Structural bracing in the 130 mph (58 m/s) wind zone shall
comply with Section R602.10.

R4506.2 Structural bracing in 140 and 150 mph wind zones. All stories shall be continuously sheathed with
wood structural panels. All panels shall be fastened in accordance with Table R4506.2. Where sheathing is used to
resist uplift, see Section R4508.4 for blocking requirements. Otherwise, blocking shall be installed if less than 50
percent of the wall length is sheathed. If a wall is sheathed less than 25 percent of its length, then that wall shall be
designed in accordance with approved engineering practice.



TABLE R4505(a)
STUDS IN 130, 140, AND 150 MPH ZONES
Requirements for Wood Stud In: Exterior Walls Supporting One Floor, Roof and Ceiling or Less/Exterior Nonloadbearing
Walls in Two Story Structure or Less/Interior Walls Supporting One Floor, Roof and Ceiling or Less

sSTUD sSTUD 130 MPH 130 MPH 140 MPH 150 MPH
LENGTH | (SEACING 2x4 2x6 2x4 2x6 2x4 2x6 2x4 | e
Species: Spruce Pine Fir (South)

without Structural Sheathing

Species: Spruce Pine Fir (South) with 3."8” Wood Structural Sp€athing

8 16 #2 Stud Stud Stud Stud Stud y Stud
8 24 #2 Stud #2 Stud #2 Stud #2 Stud
10 16 #2 Stud #2 Stud #2 Stud #2 Stud
10 24 Design #2 Design #2 Design y Design #2
Specie;: _Sl?ru_cle P.ini Fi_r without Species: Spruce Pine Fir wiM’\food Structural Sheathing
Structural Sheathing

8 16 Stud Stud Stand Stud St Stud #3 Stud
8 24 #2 Stud #3 Stud #2 Stud #2 Stud
10 16 #2 Stud #2 Stud /' #2 Stud #2 Stud
10 24 Design Stud #2 Sy Design Stud Design Stud

For SI: 1 inch = 25.4 mm, | mile per hour = 0.447 m/s.

Explanation of Table Entries:

Design — Studs with this entry shall be in accordance with accepted engineerir

#2 — #2 Grade construction

#3 —#3 Grade

Stud - Stud grade

Standard — Standard grade

Utility — Utility grade

31’3" wood structural sheathing shall be attached with 8d
grade above it in this list may be used.

ractice.

s at 6” at perimeter and 12” at intermediate supports. When a grade is specified in the table any

TABLE R4505(a)

STUDS IN 130, 140, AND 150 MPH ZONES

Requirements for Wood Sty In: Exterior Walls Supporting One Floor, Roof and Ceiling or Less/Exterior Nonloadbearing
Walls in Two fory Structure or Less/Interior Walls Supporting One Floor, Roof and Ceiling or Less

For SI: 1 inch=25.4
Explanation of Ta

1 mile per hour = 0.447 m/s.

3/83 wood structural sheathing shall be attached with 8d nails at 63 at perimeter and 123 at intermediate supports. When a grade is specified in
the table any grade above it in this list may be used.



TABLE R4505(b

(b)
EXTERIOR WALLS FOR FIRST FLOOR OF THREE STORY

EXTERIOR BEARING WALLS® P ¢ % € FIRST FLOOR OF THREE STORY
Spruce Pine Fir
WIND ZONE 2x4@12oc. /4or2x6@16”o.l:.
(mph) Structural Sheathing Structural Sheathing
130 #2 Any grade
140 #2 Any grade
150 #2 Any grade
Exterior Nonbearing WW' .21 First Floor of Three Story
Spruce Pine Fir
WIND ZONE 2X4@12"o.c. 2X4@16"o.c. 3X40r2X6@ 16" o.c.
(mph) Blocking Blocking Structural Sheathing
130 #2. Stud #2 Any grade
140 #2, Stud NP Any grade
150 #2 NP Any grade

For SI: 1 inch = 25.4Mm, | foot = 304.8 mm.

a. Any grade =fny grade except standard, utility and economy.

Corng#bracing is required where blocking is specified.

Z 2 x4s at 16 inches or 1 —2 x 4 at 8 inches may be used where 3 x 4 at 16 inches is specified.
. Refer to Sections R4506 and R4508.4 for sheathing requirements.

. Bearing stud height is limited to 10 feet.

2x full depth blocking at mid-height.

TABLE 4505 (a)
MINIMUM LUMBER GRADE, SIZE, AND SPACING FOR EXTERIOR LOAD-BEARING STUDS USING SOUTHERN PINE (SP)

EXPOSURE B I EXPOSURE C
ULTIMATE DESIGN WIND SPEED V,y (mph)
STUD STUD 130 140 150 130 140 150
LENGTH | SPACING (IN.) 2X4 2X6 2X4 2X6 2X4 2X6 2X4 2X6 2X4 2X6 2X4 2X6
12 No.3/ Stud No.3/ Stud No.3/ Stud No.3/ Stud No.3/ Stud
8 16 No.3/ Stud No.3/ Stud No.3/ Stud No.3/ Stud No.3/ Stud
24 No.3/ Stud No. 2 No. 2 No. 2 No. 2
12 No.3/ Stud No.3/ Stud No.3/ Stud No.3/ Stud No.3/ Stud No.3/ Stud No.3/ Stud
9 16 No.3/Stud [ No.3/Stud | No.3/ Stud No.3/ Stud No.3/Stud | No.3/Stud | No.3/Stud No. 2 No.3/ Stud No. 2
24 No. 2 No. 2 No. 2 No. 2 =
12 No.3/ Stud No.3/ Stud No.3/ Stud No.3/ Stud No. 2
10 16 No.3/ Stud No. 2 No. 2 No. 2 No. 2
24 No. 2 No. 2 No.1 = = = No. 2
TABLE 4505 (b)
MINIMUM LUMBER GRADE, SIZE, AND SPACING FOR EXTERIOR LOAD-BEARING STUDS USING SPRUCE-PINE-FIR (SPF)
EXPOSURE B I EXPOSURE C
ULTIMATE DESIGN WIND SPEED V7 (mph)
STUD STUD 130 140 150 130 140 150
LENGTH | SPACING (IN.) 2X4 2X6 2X4 2X6 2X4 2X6 2X4 2X6 2X4 2X6 2X4 2X6
12 No.3/ Stud No.3/ Stud No.3/ Stud No.3/ Stud
8 16 No.3/ Stud No.3/ Stud No.3/ Stud No.3/ Stud
24 No.3/ Stud No.3/ Stud No. 2 No. 2
12 No.3/ Stud No.3/ Stud No.3/ Stud No.3/ Stud
9 16 a2/ Sae No.3/ Stud a2/ St No.3/ Stud No‘3; Stud No.3/ Stud No.3; Stud | No.3/ Stud No.3j Stud | No.3/ Stud N(:‘ 2 No.3/ Stud
24 No. 2 No. 2 No. 2 SS
12 No.3/ Stud No.3/ Stud No.3/ Stud No.3/ Stud
10 16 No.3/ Stud No.3/ Stud No. 2 No. 2
24 No. 2 No. 2 SS - - -




TABLE 4505 (c)

MAXIMUM STUD LENGTHS FOR EXTERIOR NON-LOAD-BEARING STUDS (ft)
(APPLIED TO STUDS USING SOUTHERN PINE (SP) AND SPRUCE-PINE-FIR (SPF))

EXPOSURE B EXPOSURE C |
ULTIMATE DESIGN WIND SPEED Vy,.r (mph)
STUD 130 140 150 130 140 150
SPACING (IN.) 2X4 2X6 2X4 2X6 2X4 2X6 2X4 2X6 2X4 2X6 2X4 2X6
12 13 20 13 20 12 19 12 19 11 18 1 17
16 12 19 11 18 11 17 1" 17 10 16 10 15
24 10 16 10 15 9 15 9 14 9 13 8 12

TABLE R4505(d)
SIZE, HEIGHT, AND SPACING LIMITS FOR WOOD STUDS (BASED ON DEAD AND LIVE LAOD)

2X4 2x6 |  2xs
LOADING BEARING STUDS SUPPORTING .

MAXIMUM STUD SPACING (in. o.c.)

ROOF & CEILING ONLY 24 24 24

1 FLOOR ONLY 24 24 24

ROOF & CEILING & 1 FLOOR ONLY 16 24 24

2 FLOOR ONLY 16 24 24

ROOF, CEILING, & 2 FLOORS ] 16 24

MAXIMUM UNSUPPORTED STUD

LENGTH (ft)
NON-LOADING BEARING STUDS 4 | 20 | 20
MAXIMUM STUD SPACING (in. o.c.)
24 | 24 | 24

For SI: 1 inch =25.4 mm, 1 foot = 304.8 mm.

SP = Southern Pine, SPF = Spruce-Pine Fir
“-* Limber Grade not available

Maximum mean roof height = 33 feet. (Per 2018 WFCM Section 2.1.3.1)
Total roof span shall not exceed 36 feet. (Per 2018 WFCM Section 3.1.3.4)
Exterior wall stud deflection limit = H/180
3/8 inches thick wood structural sheathing shall be attached with 8d common nails (2.5 x 0.131”) at 6 inches at perimeter and 12
inches at intermediate support.
e.  Wind exposure category D is not covered by the tables and shall be designed in accordance with accepted engineering practice. (See
2018 NCRC Section R301.2.1.4 for definition of Exposure Category)
Load bearing wall shall not exceed 10 feet in height. (Per 2018 NCRC Table R602.3(5))
g.  To address additional end zone loading requirements, end zone stud spacings shall be multiplied by 0.80 for framing located 4 feet of
corners.

[SINC A



TABLE R4506.2
PANEL FASTENER SPACING?

BLOCKING NO BLOCKING

REQUIRED REQUIRED
Center of Panel 6" 12"
Vertical Edge of Panel 6" 6"
Horizontal Edge of Panel 3’ 2

For SI: 1 inch = 25.4 mm.
a. Table based on 8d nails.

R4506.3 Gable endwalls. Gable endwalls in the 130, 140 and 150 mph (58 m/s, 63 m/s and 67 m/s) wind zones

shall either be supported by lateral bracing at the ceiling or have continuous studs from the floor to the roof. Non

bearing studs in gable wall shall be limited to a height in accordance with Table 4505(c). See Nenbearing 24
tuds-at 16-inche mm)-on-center-are imited-to ce 048 mm)-inlencth-bebweesn

a) - IANFatal o ..
Vo o S 5 S a 2

Where open web trusses are installed, wood structural panel sheathing shall extend 12 inches (305 mm) beyond
horizontal construction joints. Where the horizontal joint occurs over minimum 1 inch (25 mm) thick OSB or
plywood or 2x rimboard, a minimum 11/2 inch (38 mm) overlap is required.

R4506.4 Lateral support at ceiling. Where studs are not continuous, the ceiling must be used to support the
endwall. 2 x 4 lateral bracing shall be installed on the top of ceiling joists or truss bottom chords at 8 feet (2438 mm)
on center and extend 8 feet (2438 mm) inward from the gable endwall. See Figure R4506.7(a).
R4506.5 Full height studs. Full height studs may be sized using the bracing at the ceiling to limit the stud length.
See Figure R4506.5.
R4506.6 Cathedral endwalls. Studs shall be continuous from the uppermost floor to either the ceiling or the roof.
R4506.7 Overhang at endwalls. The overhang is limited to 12 inches (305 mm) where a laddered soffit is installed.
The overhang may be increased to 24 inches (610 mm) where outlookers are framed over a dropped endwall into the
first rafter or truss. See Figures R4506.7(a) and R4506.7(b). If the overhang exceeds 24 inches (610 mm), then the
overhang shall be designed in accordance with approved engineering practice.
R4506.8 Roof sheathing attachment. The roof sheathing panel edges shall be blocked and nailed at the end two
rafter or truss spaces. See Figure R4506.8.
Exception: The panel edges need not be blocked where 2 x 4 diagonal braces are framed from the top of the
endwall to the lateral bracing at the ceiling.

SECTION R4507
MASONRY WALL CONSTRUCTION
R4507.1 Reinforcement. Masonry walls subject to wind speeds of 140 mph (63 m/s) or greater, as established in
Table R301.2(1), shall be constructed in accordance with Table R4507.1 or the requirements of Figures R4507.1(a)



and R4507.1(b) and this section. Additionally, the minimum area of reinforcement shall not be less than 0.002 times
the gross cross-sectional area 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 (9.5 mm) in diameter. Principal wall reinforcement shall have a
maximum spacing of 4 feet (1219 mm) on center. For 130 mph (58 m/s) wind zones, see Figure R606.11(1)

and Table R606.6.4.

TABLE R4507.1
H/T LATERAL SUPPORT RATIOS FOR
UNREINFORCED EXTERIOR MASONRY WALLS? b.d.e

ULTIMATE WIND SPEED, MPH®

Wall Construction 140 150
Solid masonry units 13 11
Hollow concrete masonry units or masonry

9 8
bonded hollow walls

The H/f ratio shall be 0.70 of the H/t ratio for single wythe walls. The f-value shall be the sum

Cavity walls identical wythes ‘ : : T
¥ ente ythe of the nominal thickness of the individual wythes.

The wall shall be designed based on ACI-530 or the H/f ratio may be 0.70 of the H/f ratio of a
single wythe hollow wall. The f-value shall be the sum of the nominal thickness of the indi-
vidual wythes.

Cavity walls with wythes of different types or
size masonry

a. H = clear height or length between lateral supports.
t = nominal wall thickness.

b. All masonry units shall be laid in Type M. S or N mortar. Where Type N mortar is used and the wall spans in the vertical direction, the ratios shall be reduced
by 10 percent.

. Design based on partially enclosed building.

d. These values are based on using masonry cement mortar. If nonair-entrained Portland cement/lime mortar is used, the values in the table may be increased by
1.25. Larger H/f ratios may be used if the design is done in accordance with ACI-530.

. Larger H/t ratios may be used if the design is done in accordance with ACI-530.

o

[«]

SECTION R4508

ROOF TIE DOWN
R4508.1 Roof tie down. Roof assemblies in the 130, 140 and 150 mph (58 m/s, 63 m/s and 67 m/s) wind zones as
established in Table R301.2(1) shall have rafter or truss ties provided in accordance with either Table R4508.2
through Table R4508.3 or the prescriptive requirements of Section R4508. Anchorage in the 130 mph (58 m/s) wind
zone shall be continuous from the roof to the foundation wall or pier. Anchorage in the 140 and 150 mph (63 m/s
and 67 m/s) wind zones shall be continuous from the roof to the footing. See Section R4504.



TABLE R4508.2
ROOF TIE DOWN REQUIREMENTS
ALONG EXTERIOR WALLS (plf) ®: ¢ d

WIND.SPEED STRUCTURE wmy/
(mp 24 feet 36 feet
130 240 345
140 330 470
150 A0 615

R45 m/s.
not covered by this table

For SI: 1 foot = 304.8 mm, { "mile per hour =
a. Alternate to the requirements of this table or r

Ocean Hazard Areas and Ocean Hazard Areas.
. Roof slope 2:12 to 12:12.

d. The uplift load requirements may be interpolated for intermediate
structure widths.

R4508.2 Considerations. For trusses, the nailing requirements from Table R4508.2 shall include the nailing
requirements for both rafters and ceiling joists. As an alternative to the anchorage requirements of Fables R6023(H
and-R4508.2 and Table R4508.3, the anchorage for roof members may be based on a designed connection taking
into account all horizontal and vertical forces. Forces for alternative anchorage design may result from wind uplift;
wind lateral on roof; wind lateral on walls to be transferred to the top plate of the wall; roof/ceiling loads; and other
loads depending on the specific building design. If roof members align with the studs, the connection may be made
from the roof member directly to the studs. If the connection is from the roof member to the top plate, a double top
plate is required and both connections must meet the requirements of Table R4508.2. Where ceiling joists are not
parallel with and connect to the roof members, the anchorage requirements for each roof member shall be increased
by 110 pound (50 kg). Hip end walls and hip rafters shall be anchored in accordance with this section.

TABLE 4508.2
RAFTER OR TRUSS UPLIFT CONNECTION FORCE FROM WIND (POUNDS PER CONNECTION)P-<dfe

EXPOSURE B
RAFTER OR TRUSS SPACING ROOF SPAN (feet) EETVIAIE DES'&NP:\;'ND SPEED Vur
130 140 150
12 96 123 151
12" o.c. 16 113 146 181
20 131 170 211




24 149 193 241
28 167 217 271
32 186 241 301
36 204 265 331
12 128 164 202
16 151 195 241
20 175 226 281
16" o.c. 24 199 258 321
28 223 290 361
32 248 322 401
36 272 354 441
12 192 245 303
16 227 292 362
20 263 339 421
24" o.c. 24 299 387 481
28 335 434 541
32 371 482 602
36 408 530 662

TABLE 4508.2 - continued
RAFTER OR TRUSS UPLIFT CONNECTION FORCE FROM WIND (POUNDS PER CONNECTION)

RAFTER OR TRUSS SPACING

ROOF SPAN (feet)

EXPOSURE C

ULTIMATE DESIGN WIND SPEED Vuy.r

(mph)

130 140 150

12 161 198 238

16 193 238 286

20 224 278 335

12" o.c. 24 256 318 383
28 289 358 432

32 321 398 481

36 353 438 530

12 215 264 318

16 257 317 382

20 299 370 446

16" o.c. 24 342 423 511
28 385 477 576

32 428 531 641

36 471 584 706

S 12 322 397 477
16 385 475 572




20 449 555 669
24 513 635 766
28 577 715 864
32 642 796 962
36 706 877 1059

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s, 1 pound = 0.454 kg, 1 pound per square foot = 47.9 N/m?,

1 pound per linear foot = 14.6 N/m.
a. The uplift connection forces are based on a maximum 33-foot mean roof height and Wind Exposure Category B or C.
b. The uplift connection forces include an allowance for roof and ceiling assembly dead load of 15 psf and the tabulated uplift loads reduced with

0.6 factor.

c. The tabulated uplift connection forces are limited to a maximum roof overhang of 24 inches.
d. The tabulated uplift connection forces shall be permitted to be multiplied by 0.75 for connections not located within 8 feet of building corners.

(¢

for each full wall above.
f. Linear interpolation between tabulated roof spans and wind speeds shall be permitted.
g. The tabulated forces for a 12-inch on-center spacing shall be permitted to be used to determine the uplift load in pounds per linear foot.
h. Tabulated value limited from roof pitch 2:12 to 12:12

TABLE 4508.3

RAFTER OR TRUSS LATERAL CONNECTION FORCE FROM WIND

. For wall-to-wall and wall-to-foundation connections, the uplift connection force shall be permitted to be reduced by 60 pounds per linear foot

EXPOSURE B
RAETER ULTIMATE DESIGN WIND SPEED Vy.r (mph)
OR TRUSS 130 140 150
SPACING POUNDS PER NUMBER POUNDS NUMBER POUNDS NUMBER
CONNECTOR OF PER OF PER OF
FASTENERS | CONNECTOR | FASTENERS | CONNECTOR | FASTENERS
12" o.c. 111 2 129 2 148 2
16" o.c. 148 2 171 2 197 2
24" o.c. 222 3 257 3 295 3
TABLE 4508.3 - continued
RAFTER OR TRUSS LATERAL CONNECTION FORCE FROM WIND
EXPOSURE C
ULTIMATE DESIGN WIND SPEED V.1 (mph)
RAFTER 130 140 150
OR TRUSS
SPACING | pOUNDS PER NUMBER POUNDS NUMBER POUNDS NUMBER
CONNECTOR OF PER OF PER OF
FASTENERS | CONNECTOR | FASTENERS | CONNECTOR | FASTENERS
12" o.c. 154 2 179 2 205 3




16" o.c. 205 3 238 3 273 3
24" o.c. 308 4 357 4 410 5

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s, 1 pound = 0.454 kg, 1 pound per square foot = 47.9 N/m?,
1 pound per linear foot = 14.6 N/m.
a.  Number of Fasteners = 8d common nails or 10d Box Nail (toenailed)
b.  To avoid splitting, no more than 2 toenails shall be installed in each side of a rafter when fastened to a 2x4 top plate or 3 toenails in each
side when fastened to a 2x6 top plate
c.  Tabular lateral connections covered up to 36 feet roof span.

TABLE 4508.4
TOP AND BOTTOM PLATE TO STUD LATERAL CONNECTION FOR WIND LOAD
REQUIRED NUMBER OF 16d COMMON NAILS (ENDNAIL) PER CONNECTION

EXPOSURE B ‘ EXPOSURE C
STUD SPACING (INCH) ULTIMATE DESIGN WIND SPEED Vy,r (mph)
130 140 150 130 140 150
12" o.c. 2 2 2 2 2 2
16" o.c. 2 2 2 2 2 2
24" o.c. 2 2 2 3 3 3

R4508.3 Anchorage from roof to wall. One and one-half inch (38 mm) by 18 gage fabricated metal ties at 24
inches (610 mm) on center with five 8d nails at each end may be used to resist the uplift loads from the roof to the
double top plate. Install one tie at each end of each rafter in 130 mph (58 m/s) and two ties at each end of each rafter
in 140 mph (63 m/s) and 150 mph (67 m/s) wind zones. Truss anchorage shall be in accordance with design
specifications. See Figure R4508.3.

R4508.4 Anchorage using wood structural panels. Wood structural panel sheathing may be used to resist both

lateral load and uplift simultaneously. Panels shall be installed as follows:

1. Panels may be installed parallel or perpendicular to studs.

2. Panels shall be 3/8-inch (10 mm) minimum thickness.

3. Nail spacing shall be 8d at 6 inches (152 mm) on center along vertical edges of panel and 12 inches (305 mm) at
intermediate vertical framing.

4. At double edge panel locations, the horizontal nail spacing shall be 8d staggered at 3 inches (76 mm) on center.
See Figure R4508.4(b).

5. Where open web trusses are installed, panel shall extend 12 inches (305 mm) beyond horizontal construction
joints and shall overlap girders their full depth. Where the horizontal joint occurs over minimum 1 inch (25
mm) thick OSB or plywood or 2x rimboard a minimum 11/2 inch (38 mm) overlap is required. See Figure
R4508.4(a).

6. Panel attachment to framing shall be as illustrated in Figure R4508.4(b).

7. Blocking shall be required at all joints if sheathing is used to resist uplift.



TABLE 4508.4

UPLIFT CAPACITY OF WOOD STRUCTURAL PANEL SHEATHING
USED TO RESIST BOTH LATERAL LOAD AND UPLIFT #*

8d COMMON NAIL
6" PANEL EDGE SPACING
12" FIELD SPACING

ALTERNATE NAIL SPACING AT
TTOP AND BOTTOM PANEL 6" 4" 3"
EDGES
UPLIFT CAPACITY (plf) NAILS
DOUBLE ROW 216 432 | 648

For SI: 1 inch = 25.4 mm.
a.  Tabulated values are for Spruce-Pine-Fir framing.
b.  Tabulated values are modified by the ASD reduction factor of 2.0.
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NOTES:
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40 FEET OR HEIGHT IS MORE
THAN 2 STORIES, USE 10d NAILS
INSTEAD OF 8d NAILS FOR
ATTACHMENT GF ROOF
SHEATHING.

3.ALL STRUCTURAL SHEATHING
PANELS TO BE 3/8" MINIMUM
THICKMESS

ATTACH PANELS TO GABLE
END FRAMING WITH 8d
NAILS AT 4%0.c.

2x4 SPRUCE OR BETTER BLOCKING (FLAT
OR VERTICAL) AT END TWO TR
SPACES (TYPICAL)

Bd NAILS AT 6%0.c. MINIMUM PANEL
EDGES AT BLOCKING (TYPICAL)

INDIMDUAL SHEATHING ATTACHED TO
3 TRUSSES MINIMUM

T—MOON’TNJOUS

ONE ON EACH SIDE OF RIDGE

FIGURE R4506.8

ROOF SHEATHING ATTACHMENT PLAN
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SEE TABLE 4408.2 NOTE: CONTINUOUS BOND BEAM
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WIND ZONES ARE 140 MPH OR GREATER
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CHAPTER 46
COASTAL AND FLOOD PLAIN CONSTRUCTION
STANDARDS

This chapter is a North Carolina addition and not part of the 2021 International Residential Code.
There will be no underlined text.

SECTION R4601
PURPOSE, APPLICATION AND SCOPE

R4601.1. General.

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 150 mph (67 m/s)
wind zone. See Table R301.2(1).

SECTION R4602
DEFINITIONS

See Chapter 2 for definitions

SECTION R4603
PILING STANDARDS

R4603.1. General.
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.

R4603.2 Concrete piles.
Concrete piles are permitted to be used if made and installed in accordance with the North
Carolina Building Code, Chapter 18.

R4603.3 Size of wood piles.

Round timber piles shall not be less than 8 inches (203 mm) in diameter at building level and
have a minimum tip diameter of 6 inches (152 mm). Square timber piles shall not be less than 8
inches square (0.005 m2), nominal. Piles supporting uncovered stairs, uncovered walkways and
uncovered decks shall be 6 inches x 6 inches (153 mm x 153 mm) minimum, or if round, have a
minimum tip diameter of 6 inches (153 mm). Piles supporting uncovered stairs, uncovered
walkways and uncovered decks less than 5 feet (1524 mm) above grade are permitted to be 4
inches x 4 inches (102 mm x 102 mm) minimum.

R4603.4 Required depth of piles.

Pile tip shall extend to a depth of not less than 8 feet (2438 mm) below the natural grade or
finished grade of the lot, whichever is lower. All pilings within the Ocean Hazard Area shall have
a tip penetration of at least 5 feet (1524 mm) below mean sea level or 16 feet (4877 mm) 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 are exempt from this additional tip penetration requirement.

R4603.5 Spacing of wood piles.

The maximum center-to-center spacing of wood piles shall not be more than 8 feet (2438 mm)
on center under load-bearing sills, beams, or girders. For dwellings having more than two
stories above piles or where the piling spacing exceeds 8 feet (2438 mm) on center, the pile
foundation shall be designed by a registered design professional. Pile spacing in the non-load
bearing direction are permitted to be 12 feet (305 mm).

R4603.6 Tying and bracing of wood piles.

Beams and girders shall fully bear on pilings and butt joints shall occur over pilings. Sills, beams
or girders shall be attached to the piling, using either bolts or screws at each piling connection in
accordance with Table 4603.6 and Figure R4603.6 (a). When the piling is notched so that the
cross-section is reduced below 50 percent or the girder is top bearing, sills, beams or girders
shall be attached using 3/16 x 4 x 18-inch (5 x 102 x 467 mm) hot dip galvanized straps, one
each side, fastened top and bottom with either bolts or screws in accordance with Table
R4603.6 and Figure R4603.6(b) and Figure R4603.6(c). Where butt joints occur over the piling
and screws are used, there shall be two straps on each side of the piling, having a minimum
size of 3/16 x 2 x 18 inches (5 x 51 x 467 mm), with four self-drilling screws as described below
in each end.

Bracing of pile foundations is required where the clear height from ground to sill, beam or girder
exceeds 10 feet (3048 mm) 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 two bays. A line of X-
bracing shall be provided at all exterior pile lines. Where the perimeter lines of X-bracing exceed
40 feet (12 192 mm), an additional line of X-bracing shall be provided near the center of the
building. See Figure R4603.6(e). X-bracing shall be with 2 x 10s through bolted with two 3/4-
inch (19.1 mm) bolts at each end. The code official is permitted to accept alternate bracing
designs if they bear the seal of a registered design professional

R4603.6.1 Tying at corners.

At corners, girders shall be connected to the pile with a minimum 3/16 x 4 x 18-inch (5 x 102 x
467 mm) hot dip galvanized strap bolted with two 5/8 inch (15.9 mm) galvanized through bolts
on the exterior and a minimum L4 x 4 x 3/16 x 1°-6” (102 x 5 x 467 mm) galvanized steel angle
bolted with two 5/8 inch (15.9 mm) galvanized through bolts on the interior in accordance with
Figure R4603.6(d), or with a minimum of (2) 3/16” x 4” x 18” (5x102x467 mm) hot dip
galvanized straps installed on the outside of the girders with fasteners per Table R4603.6.1 and
in accordance with Figure R4603.6 (e).

Table R4603.6
Minimum Fastening of Corner Beams and Girder to Pilings

Amount Piling is Beam/Girder Continuous Beam/Girder Butt joint
Notched Bolts Screws Bolts Screws
< 50% two 5/8” bolts? four screws? four 5/8” bolts? eight screws?
> 50%:* two 5/8” bolts? four screws? four 5/8” bolts? eight screws?




1. Where piling is notched over 50%, use strap as required in Section 4603.6. Install the specified number of
bolts or screws in each end of the strap.

2. Bolts shall be 5/8” diameter hot dipped galvanized through bolts with nuts and washers.

3. Screws shall be 0.270” (6.9 mm) minimum in diameter, hot dipped galvanized to a minimum of A153, Class
C, and having a minimum length of 4”, and also shall be long enough to penetrate at least one inch through the
remaining pile and into the girder.

Table R4603.6.1
Minimum Fastening of Corner Beams and Girder to Pilings

Amount Piling is Notched | Associated Figure Hardware Fasteners
3/16" x 4” x 18"
- R4603.6(d) o0 )15 BT six 5/8" bolts?
>50% one L4 x4x3/16 x 18"
R4603.6(e) two 3/16” x 4” x 18” eight 0.27"x4" each strap?

1. Where piling is notched over 50%, use strap as required in Section 4603.6. Install the specified number of bolts or
screws in each end of the strap.

2. Bolts shall be 5/8” diameter hot dipped galvanized through bolts with nuts and washers.

3. Screws shall be 0.270” (6.9 mm) minimum in diameter, hot dipped galvanized to a minimum of A153, Class C, and
have a minimum length of 4” or shall be long enough to penetrate through the girder and a minimum of one inch into
the remaining pile, whichever is greater.

R4603.6.2 Bracing of Pilings.

Bracing of pile foundations is required where the clear height from ground to sill, beam or girder exceeds 10 feet
(3048 mm) 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 two bays. A line of X-bracing shall be provided at all exterior pile lines. Where the
perimeter lines of X-bracing exceed 40 feet (12 192 mm), an additional line of X-bracing shall be provided near the
center of the building. See Figure R4603.6(f). X-bracing shall be with 2 x 10s through bolted with two 3/4-inch (19.1
mm) bolts at each end. The code official is permitted to accept alternate bracing designs if they bear the seal of a
registered design professional.

R4603.7. Protection against decay.
The minimum net retention of preservatives shall be in accordance with AWPA U1.

R4603.8 Piling may be placed by auger, jetting or drop hammer.
Piling shall receive a final set by drop hammer or other approved methods, acceptable to the
code official to ensure compaction of material at end bearing.
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ELEVATIONS
(SHOWING POSSIBLE ARRANGEMENT OF X-BRACING IN LINE) (G AND H SIMILAR)

SECTION R4604
ELEVATION STANDARDS

R4604.1. Lowest structural member.

The lowest structural member, excluding pilings and bracing supporting the lowest habitable
floor in the coastal high hazard area and ocean hazard area, shall be elevated above the base
flood elevation.

R4604.2. First habitable floor.
The elevation of the first habitable floor of all structures in the regulatory flood plain except in the
coastal high 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 percent of the
present market value of the structure.

R4604.3. Walls below flood elevation.
Where walls are constructed below flood elevation in coastal high hazard area and ocean
hazard area, they shall be constructed in a manner to eliminate wave forces on the piling.



SECTION R4605
CONSTRUCTION MATERIALS
AND METHODS STANDARDS

R4605.1. General.
The requirements of Sections R4605.2 through R4605.8 are applicable in the coastal high-
hazard area, the ocean hazard area, and all areas defined as 150 mph (5% m/s) wind zone.

R4605.2. Roof anchorage.

Every rafter or roof truss shall be anchored to the bearing wall as required by Section R4508. At
the ridges, rafters shall have a minimum 1 x 6 or 2 x 4 collar or wind beam. Every third rafter not
to exceed 4 feet (1219 mm) on center shall be anchored vertically with minimum 1 x 6 or 2 x 4
from its midpoint to ceiling joists below.

R4605.3 Wood frame wall construction.

Maximum stud spacing shall be 16 inches o.c. (406 mm) for 2 x 4s and 24 inches (610 mm) for
2 x B6s. See Section R4505 for wall construction requirements. See Section R4508 for uplift
anchorage requirements.

R4605.4. Design by registered design professional.
Equal or better methods of tying structures together and to foundations designed for a specific
building by a registered design professional shall be accepted by the code official.

R4605.5 Building anchorage.
1. For masonry buildings, the roof structure, including rafters and joists, shall be anchored
to the wall in accordance with Section R606.11. All mortar used for masonry walls shall
be Type M or S.

2. For masonry or wood frame buildings, all sills, beams or girders which resist uplift
(including interior sills, beams, girders, and joists where the perimeter is unenclosed)
shall be anchored to the footing in accordance with Section R4504. Footing dowel bars
shall have an 8-inch (203 mm) 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 (13 mm) 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 that they support.

R4605.6 Insulation.
Insulation installed in floors in exposed areas under buildings elevated on pilings shall be held in
place with plywood with exterior glue or other material approved by the code official.

R4605.7 Accessory structures.
Detached accessory structures and out buildings shall be bolted to their foundation or otherwise
constructed so as to prevent overturning.



SECTION R4606
FASTENER CORROSION RESISTANCE

R4606.1 Fastener corrosion resistance.
In the Coastal High Hazard Area, the Corrosion Resistance Area and the Ocean Hazard Area,
all metal connectors and fasteners outside of conditioned spaces shall be hot-dip galvanized
steel after fabrication and meet ASTM A 153. Exposed metal connectors, such as tie-down
straps on porches, decks, and areas under the structure, shall be a minimum 3/16-inch (5 mm)
thick, and shall be hot-dip galvanized after fabrication and meet ASTM A 123 or ASTM A 153.
Stainless steel light-gage metal connectors shall be permitted in exposed or partially exposed
locations. Metal connectors of approved equivalent corrosion resistant material are permitted to
be accepted. See Table R4606.1.

TABLE R4606.1%
CORROSION RESISTANCE

OPEN
(exterior, porches,
under house)

EXPOSURE LEVEL
VENTED/ENCLOSED
(attic, floor trusses, enclosed
crawl spaces and stud cavity)

CONDITIONED
(heated/cooled
living areas)

Nails, staples, screws

Hot-dip galvanized

Hot-dip galvanized

Nuts, bolts, washers,
tie rods

Hot-dip galvanized

Hot-dip galvanized

Steel angles,
connection plates &
straps (3/16" minimum
thickness)

Hot-dip galvanized after
fabrication

Hot-dip galvanized

Sheet metal
connectors, wind

Stainless steel or hot-

Hot-dip galvanized

g dipped Hot-dip galvanized after plate .
anchors, joists ) L . b or triple
- galvanized after fabrication or triple galvanized L b
hangers, steel joists . galvanized
fabrication
and beams
Hot-dip galvanized after fabrication,
Stainless steel or hot- stainless steel, triple galvanized® or
Truss plates dipped in accordance with TPI-1 of the Standard
P galvanized after Truss Plate Institute within 6'-0" of a galvanized
fabrication gable louver, ridge or soffit vent.

Otherwise, standard galvanized®.

a. Applies only to structures located in Coastal High-Hazard Area, Corrosion Resistance Area and Ocean Hazard

Area.

b. Triple galvanizing — G185, standard galvanizing — G60, both per ASTM A 653 / A 653M.




CHAPTER 47
WOOD DECKS

SECTION 4701
GENERAL

4701.1 Decks. Wood-framed decks shall be in accordance with this section. Decks shall be
designed for the live load required in Section R301.

4701.2 Deck design. Computer deck design programs are permitted to be accepted by the
building official.

SECTION 4702
MATERIALS

4702.1 Wood materials. Wood materials shall be No. 2 grade or better pressure- preservative
treated wood, or approved, naturally durable lumber. Wood structural members shall be designed
using the wet service factor defined in AWC NDS. All pressure-preservative treated wood
products in contact with the ground shall be /abeled for such usage.

4702.2 Plastic composites. Plastic composite exterior deck boards, stair treads, guards and
handrails containing wood, cellulosic or other biodegradable materials shall comply with the
requirements of ASTM D7032.

4702.3 Flashing. Flashing shall be corrosion-resistant metal of nominal thickness not less than
0.019 inch (0.48 mm) or approved nonmetallic material that is compatible with the substrate of
the structure and the decking materials.

SECTION 4703
FASTENERS AND CONNECTORS

4703.1 Fasteners and connectors in contact with pressure-preservative treated wood.
Fasteners, including nuts and washers, and connectors in contact with pressure-preservative
treated wood shall be in accordance with this section. The coating weights for zinc-coated
fasteners shall be in accordance with ASTM A153. Stainless steel driven fasteners shall be in
accordance with the material requirements of ASTM F1667.

4703.2 Fasteners for pressure-preservative treated wood. Fasteners, including nuts and
washers, for pressure-preservative treated wood shall be of hot-dipped, zinc-coated galvanized
steel, stainless steel, silicon bronze or copper. Staples shall be of stainless steel. Coating types
and weights for connectors in contact with preservative-treated wood shall be in accordance with
the connector manufacturer's recommendations. In the absence of manufacturer's
recommendations, not less than ASTM A653 type G185 zinc-coated galvanized steel, or
equivalent, shall be used.

Exceptions:
1. />-inch-diameter (12.7 mm) or greater steel bolts.

2. Fasteners other than nails, staples and timber rivets shall be permitted to be of
mechanically deposited zinc-coated steel with coating weights in accordance with ASTM
B695, Class 55 minimum.

3. Plain carbon steel fasteners in SBX/DOT and zinc borate preservative-treated wood in
an interior, dry environment shall be permitted.



4703.3 Fastenings for wood foundations. Fastenings, including nuts and washers, for wood
foundations shall be as specified in this code and Table 4703.3.

TABLE 4703.3
FASTENER AND CONNECTOR SPECIFICATIONS #°

ALTERNATE

ITEM MATERIAL MINIMUM FINISH/COATING FINISH/COATING®

Hot-dipped galvanized per ASTM

A153, Class D for 3/s-inch diameter Stainless steel, silicon

Nails and glulam |In accordance with

rivets ASTM F1667 bronze or copper
and less
Bolts® In accordance with |Hot-dipped galvanized per ASTM
ASTM A307 (bolts), |A153, Class C (Class D for 3/g-inch . =
LaQ_l SCFGYVSd ASTM A563 (nuts), |diameter and less) or mechanically Srtg:wnzlzsosritsel,esrlllcon
(including nuts  |ASTM F844 galvanized per ASTM B695, Class PP
and washers) (washers) 55 or 410 stainless steel

ASTM A653 type G185 zinc-coated
galvanized steel or post hot-dipped
Per manufacturer’'s |galvanized per ASTM A123
specification providing a minimum average
coating weight of 2.0 oz./ft? (total
both sides)

Metal connectors Stainless steel

For SI: 1 inch =25.4 mm, 1 foot = 304.8 mm.
a. Equivalent materials, coatings and finishes shall be permitted.

b. Holes for bolts shall be drilled a minimum 1/32 inch and a maX|mum 1/16 inch Iarger than the boIt

d-l ag-Screws -1-)(2 inch an h A n n
forWood-Gonstruction-

c. Stainless-steel-driven fasteners shall be in accordance with ASTM F1667.

SECTION 4704
FOOTINGS

4704.1 Minimum size. Support posts shall be supported by a minimum concrete masonry or
concrete footings in accordance with Figure 4704.1 and Table 4704.1. Tributary area is
calculated as shown in Figure 4704.2. Post footings in wind zones of 120 mph or higher shall
be concrete.

4704.2 Minimum depth. The bottom of the footing shall be 12 inches (305 mm) below finished
grade but not less than the frost line as determined by the local building official.



THICKNESS

For SI: 1 inch = 25.4 mm, 1 square foot = 0.0929m?

FIGURE 4704.1
SUPPORT POST FOOTING

TABLE 4704.1

FOOTING TABLE?b<
SIZE (inches) TRIBUTARY AREA THICKNESS (inches)

AXxA BxC (sq. ft.) Precast Cast-In-Place
8x16 8 x16 35 4 6
12x12 12x12 40 4 6
16 x 16 16 x 16 70 8 8

- 16 x 24 100 - 8

- 24 x 24 150 - 8

For SI: 1 inch = 25.4 mm, 1 square foot = 0.0929m?.

a. Footing values are based on single floor loads.
b. Support post must rest in center 1/3 of footing.

c. Top of footing shall be level for full bearing support of post.
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For SI: 1 inch = 25.4 mm, 1 square foot = 0.0929m?.

Note: Tributary area of shaded section on the free standing deck shown is 5’ x 6" = 30 sq. ft.(2.79 m?). Code will
require a minimum footing of 8” x 16” (203 mm x 406 mm) in accordance with Table 401.1.

FIGURE 4704.2
CALCULATED TRIBUTARY AREA

SECTION 4705
POSTS

4705.1 Height. Maximum height of deck support posts shall be in accordance with Table
4705.1.

TABLE 4705.1
DECK SUPPORT POST HEIGHT

POST SIZE® MAXIMUM POST HEIGHT®-c4
4” X 4” 87-0”
6” X 6” 20’_0”

For Sl: 1 inch = 25.4, 1 foot = 304.8 mm

a. This table is based on No. 2 Southern Pine posts.

b. From top of footing to bottom of girder.

c. Decks with post heights exceeding these requirements shall be designed by a registered design professional.
d. Bracing shall be provided as required by Section 4711.



4705.2 Anchorage. Each post shall be anchored to the footing with one 1/2 inch galvanized
anchor or equivalent in winds speeds of 120 mph and 130 mph. The center hole for the anchor
shall be located in the center 1/3 of the post not less than 4 inches from the bottom end of the
post and not less than 3-1/2 inches below the top of the footing. The anchor shall extend not
less than 1/2 of the larger footing width. Anchors in 140 mph and 150 mph wind zones shall be
designed by a NC design professional.

Exception: Mechanical fasteners meeting the manufacturer’s installation instructions for the
applicable wind zone is acceptable.

SECTION 4706
DECK ATTACHMENT TO DWELLING

4706.1 Weatherproofing. When attached to a dwelling or accessory building, the building to
which attached shall have a treated wood band for the length of the deck, or corrosion-resistant
flashing shall be used to prevent moisture from coming in contact with the untreated framing of
the dwelling. Aluminum flashing shall not be used in conjunction with deck construction. The
deck band and the dwelling band shall be constructed in contact with each other except on brick
veneer structures and where structural sheathing is required and properly flashed. Siding shall
not be installed between the structure and the deck band. If attached to a brick structure, neither
the flashing nor a treated band for brick structure is required. In addition, the treated deck band
shall be constructed in contact with the brick veneer. Flashing shall be installed per Figure
4706.1.



Flashing required to drain
moisture away from untreated
lumber and sheathing

Flashing shall extend underneath

) siding aboye a min. 2”.
Sheathing Sheathing

(typ.) (typ.) /
\ \ /Decking

\------- N /—DeCking \------- N

HOUSE HOUSE
DECK | DECK
| —
—— TREATED BANDS on x Flashing shall be between
both the house and bands for full depth and kick
deck can be in out underneath.

contact with no
Flashing shall extend

flashing. underneath siding above a
min. 2”.
NO FLASHING BETWEEN FLASHING FOR TREATED DECK BAND
TREATED BANDS TO UNTREATED HOUSE BAND

For SlI: 1 inch =25.4 mm

FIGURE 4706.1
FLASHING FOR DECK ATTACHED TO STRUCTURE

SECTION 4707
SUPPORT BY DWELLING

4707.1 Attachment. When a deck is supported at the structure by attaching the deck to the
structure, Tables 4707.1(1) and 4707.1(2) shall apply for attaching the deck band to the
structure.



TABLE 4707.1(1)
DECK ATTACHMENT FOR ALL STRUCTURES EXCEPT BRICK VENEER

FASTENERS 8’ MAX JOIST SPAN? 16’ MAX JOIST SPAN?
5/8” Hot dip galvanized bolts with nut
and washer® 1@ 3-6” o.c. 1@ 1-8” o.c.
and and and
16d Common hot dip galvanized 2@ 8 o.c. 3@6”"o.c.
nails®
OR
Self-Drilling Screw Fastener® | 12” o.c. staggered | 6” o.c. staggered

For Sl: 1 inch = 25.4, 1 foot = 304.8 mm

a. Attachment interpolation between 8 foot and 16 foot joists span is allowed.

b. Minimum edge distance for bolts is 2  inches.

c. Nails must penetrate the supporting structure band a minimum of 1 %2 inches.

d. Self-drilling screw fastener having a minimum shank diameter of 0.195 inches and a length long enough to
penetrate through the supporting structure band. The structure band shall have a minimum depth of 1-1/8 inches.
Screw shall be evaluated by an approved testing agency for allowable shear load for Southern Pine to Southern
Pine lumber of 250 pounds and shall have a corrosion resistant finish equivalent to hot dip galvanized. Minimum
edge distance for screws is 1-7/16 inches. A maximum of 2 inch thick wood structural panel is permitted to be
located between the deck ledger and the structure band.

TABLE 4707.1(2)
DECK ATTACHMENT FOR BRICK VENEER STRUCTURES

FASTENERS 8’ MAX JOIST SPAN® 16’ MAX JOIST SPAN®

5/8” Hot dip galvanized bolts g —
with nut and washer® T@2-4oc. 1@ 14" o.c.

For Sl: 1 inch = 25.4, 1 foot = 304.8 mm

a. Attachment interpolation between 8 foot and 16 foot joist span is allowed.
b. Minimum edge distance for bolts is 21/2 inches.

4707.2 Masonry ledge support. A deck band supported on a minimum 1/2 inch (13 mm)
masonry ledge along the foundation wall attached with 5/8 inch (16 mm) hot dip galvanized
bolts with washers spaced a maximum of 48 inches (1219 mm) o.c. shall be permitted.

4707.3 Other means of support. Joist hangers or other means of attachment are permitted to
be connected to the dwelling band and shall be properly flashed.



SECTION 4708
GIRDER SUPPORT AND SPAN

4708.1 Girder to post bearing and connection. Girders shall bear directly on the support post
with the post attached at top to prevent lateral displacement or be connected to the side of the
posts with one of the methods shown in Table 4708.1. Girder support is permitted to be installed
in accordance with Figure 4708.1(1) for top mount, Figure 4708.1(2) for side mount, Figure
4708.1(3) for split girders, and Figure 4708.1(4) for cantilevered girders.

Table 4708.1
Girder Connection to Side of Post¢

Maximum Girder Thickness

Any 3” (Double 2X) 1-1/2” (Single 2X)

Two 5/8” diameter bolts? Four 6” long screws® Three 4” long screws®

a. Bolts shall be hot dip galvanized through bolts and nuts.

b. Screws shall be hot dipped galvanized self-drilling screw fastener having a minimum diameter of 0.270”,
staggered so that the screws are not in a line, and having a minimum edge distance of 1-1/2 inches.

c. Hot dipped galvanized washers shall be provided at the head and nut of each through bolt and the head of

each screw.
Top of post P | |
mounted JoisT % JoIsT +
Girder -
1
/ il !
Top of post \ 2x2 ledger strip or joist \
hanger required < See Table
4709.1 for
Decks less than Decks 48” or greater from
- ) connectors.
48" from grade grade requiring lateral bracing
can use 3-16d shall be anchored at top of
toenailed for wood posts with approve strap
attachment of or post brackets.
| FOOTER | | FOOTER |
For SI: 1 inch = 25.4 mm. For SI: 1 inch =25.4 mm
FIGURE 4708.1(1) FIGURE 4708.1(2)

TOP MOUNT/FLUSH GIRDER SIDE MOUNT DROPPED GIRDER



Girder can have
decorative clip.

Clip not to exceed D/4.
D = depth of member

Connector block at each
joist nailed to side of joist
with 3-8d nails and face
nailed through each girder
ply with 2-16d nails. Block
must fill gap between girder
ply’s (typ).

Deck post

Floor joist
max o.cC.
spacing

See Tables
4708.1 for
connectors.

Split girder limited to floor loads only and cantilever
girder ends allowed per Figure 4708.1(4)

For SI: 1 inch = 25.4 mm.

FIGURE 701.1(3)
SPLIT GIRDER

/— Floor joists

Cantilevered girder is limited to
floor loads only, roof loads
prohibited on cantilevered girder

/ DROPPED GIRDER |
1/4 Girder
|————P
Girder Span.
-< irder Span >
Maximum cantilever
span is limited to 1/4
the total girder span. FOOTER
aoplication
FIGURE 701.1(4)

CANTILIEVERED DROPPED GIRDER



4708.2 Girder spans for uncovered decks. Maximum allowable spans for wood deck girders,
as shown in Figure 4708.2, shall be in accordance with Table 4708.2. Girder plies shall be
fastened with two rows of 10d (3-inch x 0.128-inch) nails minimum at 16 inches (406 mm) on
center along each edge. Girders shall be permitted to cantilever at each end up to one-fourth of
the actual beam span. Splices of multi-span beams shall be located at interior post locations.

TABLE 4708.2
DECK GIRDER SPANS LENGTHS 2P
(feet — inches)

DECK JOIST SPAN LESS THAN OR EQUAL TO:

SPECIES® Sized (feet)
6 8 10 12 14 16 18
2-2x6 6-11 | 5-11 54 | 410 | 4-6 4-3 4-0
2-2x8 8-9 7-7 6-9 6-2 5-9 5-4 5-0
2-2x10 10-4 | 9-0 8-0 7-4 6-9 6-4 6-0
Southern pine 2-2x12 12-2 | 10-7 | 95 8-7 8-0 7-6 7-0
3-2x6 8-2 7-5 6-8 6-1 5-8 5-3 5-0
3-2x8 10-10 | 9-6 8-6 7-9 7-2 6-8 6-4
3-2x10 130 | 11-3 | 10-0 | 9-2 86 | 7-11 7-6
3-2x12 15-3 | 13-3 [ 11-10 | 109 | 10-0 | 94 | 8-10

3x60r2-2x6 5-5 4-8 4-2 3-10 3-6 3-1 2-9

3x80r2-2x8 | 6-10 5-11 5-4 4-10 4-6 4-1 3-8

Sx10ore=2x | 84 | 73 | 66 | 511 | 56 | 51 | 48

Douglas fir-larch®, Tx120r2—2
hemafire. A 98 | 85 | 76 | 610 | 64 | 511 | 57
spruce-pine-fir®, 4x6 65 | 56 | 411 | 46 | 42 | 311 | 38
redwood, 4x8 85 | 73 | 66 | 511 | 56 | 52 | 410
westem cedars, 4x 10 911 | 87 | 78 | 70 | 66 | 61 | 58
p°”d?r°fsa pine, 4x12 11-5 | 911 | 8-10 | 8-1 76 | 70 | 67
red pine 3-2x6 74 | 68 | 60 | 56 | 51 | 49 | 46
3-2x8 98 | 86 | 77 | 611 | 65 | 60 | 58
3-2x10 120 | 105 | 94 | 86 | 710 | 7-4 | 611
3-2x12 1311 | 121 | 109 | 910 | 91 | 86 | 81

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 pound = 0.454 kg.

a. Ground snow load, live load = 40 psf, dead load = 10 psf, L/A = 360 at main span, L/A = 180 at cantilever with a
220-pound point load applied at the end.

Girders supporting deck joists from one side only.

No. 2 grade, wet service factor.

Girder depth shall be greater than or equal to depth of joists with a flush beam condition.

Includes incising factor.

Northern species. Incising factor not included.
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FIGURE 4708.2
TYPICAL DECK GIRDER SPANS

4708.3 Girder span for roofed porches and decks. Girder spans for covered decks shall be in
accordance with Tables R602.7(1), (2) and (3).

SECTION 4709
ALLOWABLE JOIST SPANS AND CANTILEVERS;-AND-RAFTERS-AND-ROOFING

4709.1 Joist spans for uncovered decks. Maximum allowable spans for wood deck joists, as
shown in Figure 4709.1, shall be in accordance with Table 4709.1or with the 2021 edition or
later of American Wood Council online span calculator. Deck joists shall be permitted to
cantilever not greater than one-fourth of the actual, adjacent joist span.

TABLE 4709.1
JOIST SPANS FOR COMMON LUMBER SPECIES' (ft. - in.)

SPACING OF DECK JOISTS WITH SPACING OF DECK JOISTS WITH
SPECIES? | SIZE NO CANTILEVERb CANTILEVERS®
(inches) (inches)
12 16 24 12 16 24
2x6 9-11 9-0 7 6-8 6-8 6-8
Southern 2x8 13-1 11-10 -8 10-1 10-1 -8
pine 2x 10 16-2 14-0 11-5 14-6 14-0 11-5
2 x 12 18-0 16-6 13-6 18-0 16-6 13-6
Douglas 2x6 9-6 8-8 a2 6-3 6-3 6-3
fir-larchd, 2x8 12-6 11-1 9-1 9-5 9-5 9-1
hem-fird 2 x 10 15-8 13-7 11-1 13-7 13-7 11-1
SPIUCe- 1 5,12 | 18-0 15-9 12-10 18-0 15-9 12-10
pine-fir
Redwood, | 2x6 8-10 8-0 7-0 5-7 5-7 5-7
western 2x8 11-8 10-7 8-8 8-6 8-6 8-6
cedars, 2 x 10 14-11 13-0 10-7 12-3 12-3 10-7
ponderosa
pine®, red | 212 17-5 15-1 12-4 16-5 15-1 12-4
pine®

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 pound per square foot = 0.0479 kPa, 1 pound = 0.454 kg.

a. No. 2 grade with wet service factor.

b. Ground snow load, live load = 40 psf, dead load = 10 psf, L/D = 360.

c. Ground snow load, live load = 40 psf, dead load = 10 psf, L/D = 360 at main span, L/D = 180 at cantilever with a
220-pound point load applied to end.

d. Includes incising factor.

e. Northern species with no incising factor



f.  Cantilevered spans not exceeding the nominal depth of the joist are permitted.

BUILDING WALL ——»] “BUILII?ING\II:IALL ..T’
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FIGURE 4709.1
TYPICAL DECK JOIST SPANS

4709.2 Lateral restraint at supports. Joist ends and bearing locations shall be provided with
lateral restraint to prevent rotation. Where lateral restraint is provided by joist hangers or
blocking between joists, their depth shall equal not less than 60 percent of the joist depth.
Where lateral restraint is provided by rim joists, they shall be secured to the end of each joist
with not less than (3) 10d (3-inch x 0.128-inch) nails or (3) No. 10 x 3-inch (76 mm) long wood
screws.

SECTION 4710
FLOOR DECKING

4710.1 Wood. Floor decking shall be No. 2 grade pressure preservative treated Southern Pine
or equivalent. The minimum floor decking thickness shall be in accordance with Table 4710.1.

TABLE 4710.1
FLOOR DECKING THICKNESS

SUPPORT SPACING DECKING (nominal)
12" o.c. 1" S4S
16” o.c. 1" T&G
19.2” o.c. 1% S48
24”-36" o.c. 2” S4S

For Sl: 1 inch = 25.4, 1 foot = 304.8 mm

4710.2 Plastic composites. Plastic composite shall comply with Section 4702.2 and the
manufacturer’s installation instructions.



SECTION 4711
BRACING

4711.1 General. Decks shall be braced to provide lateral stability. Lateral stability shall be
provided in accordance with one of the methods in Sections 4711.2 through 4711.6.

4711.2 Lateral bracing not required. When any of the following apply additional lateral bracing
is not required:
1. When the deck floor height is less than 4 feet (1219 mm) above finished grade as shown
in Figure 4711.2 and the deck is attached to the structure in accordance with Chapter 6,
lateral bracing is not required.
2. Lateral bracing is not required for freestanding decks with a deck floor height 30 inches
(762 mm) or less above finished grade.
3. Lateral bracing is not required when the deck complies with Section 4711.5.
4. Lateral bracing is not required when the deck complies with Section 4711.6.

Less than 4’ (decking to grade)
and attached to structure no
bracing reauired

y

For SI:1 inch=25.4 mm, 1 foot = 304.8 mm

FIGURE 4711.2
NO LATERAL BRACING

4711.3 Knee bracing.

4x4 wood knee braces are permitted to be provided on each column in both directions for
freestanding decks or parallel to the structure at the exterior column line for attached decks. The
knee braces shall attach to each post at a point not less than 1/3 of the post length from the top
of the post, and the braces shall be angled between 45 degrees (0.79 rad) and 60 degrees
(1.05 rad) from the horizontal. Knee braces shall be fastened to the post and the girder/double
band in accordance with Table 4711.3 and Figures 4711.3(1), (2), and (3).



TABLE 4711.3
FASTENING OF BRACE TO POST AND GIRDER/BAND (CHOOSE ONE)

Fastener

Installation

Minimum Distances

One 5/8” diameter hot dipped galvanized
through bolt with nut and washer

to post or
girder/band

Perpendicular | 2-3/16” end distance

Two hot dipped galvanized (ASTM A153,

Perpendicular | 17 edge distance, 1-1/2”

Class C, minimum) screws having minimum to post or horizontal spacing, minimum

diameter of 0.270” and long enough to girder/band 3” end distance

achieve 3” penetration into the post or

girder/band.
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ATTACHED NOT LESS DEGREES

THAN 1/3 OF POST
LENGTH. POST
LENGTH MEASURED
FROM TOP OF POST
TO TOP OF FOOTING

Freestanding decks
requiring bracing shall be
installed in both directions
off each corner post

Decks attached to structure

require diagonal bracing only at
outside girder line parallel with
structure
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FIGURE 4711.3(1)
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FIGURE 4711.3(3)
DWELLING ATTACHED DECK KNEE BRACING LINE

(plan view)



4711.4 Cross bracing. 2x6 diagonal vertical cross bracing is permitted to be provided in two
perpendicular directions for free standing decks or parallel to the structure at the exterior column
line for attached decks in accordance with Figures 4711.4 (3), and 4711.4 (4). The 2x6 bracing
shall be attached to the posts with one of the methods in Table 4711.4 at each end of each
bracing member in accordance with Figures 4711.4(1). Bracing members shall extend to within
6 inches of the top and bottom of the posts. Where more than one cross brace is installed
between posts a 2x6 horizontal strut is required as shown in Figure 4711.4(2) and shall be
fastened per Table 4711.4.

Table 4711.4
FASTENING OF BRACE (CHOOSE ONE)

Fastener Type | Diameter (inches) | QTY Length

Bolt 5/82 1 As required

Long enough to achieve a 1 V%"
Screws 0.27° 2 thread penetration of structural
member opposite head of screw

a. Bolts shall be hot dip galvanized through bolts with nut and washer

b. Screws shall be hot dip galvanized (ASTM A153, Class C, minimum) self drilling screw fastener having a
minimum diameter of 0.27”, and installed in the center of the post with a minimum of 1” space between
screws.

'l
N\ ,
IF SPAN FROM CENTER-TO-CENTER
BETWEEN POSTS IS GREATER THAN 7 FEET, FASTENERS PER
CENTER BLOCKING WITH FASTENER(S) PER y TABLE 4711.4
TABLE 4711.4 IS REQUIRED. THE CENTER
CONNECTION SHALL BE WITHIN THE
CENTER 1/3 OF BOTH BRACING MEMBERS
AND THE BLOCKING SHALL BE THE SAME
'I
%
T -y T -y
';-: " ::3'5. ;" ';-:3'?? ::3'5. ;"

For SI: 1 inch = 25.4, 1 foot = 304.8 mm.

FIGURE 4711.4(1)
CROSS BRACING
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4711.5 Post embedment bracing. For free standing decks without knee braces or cross
bracing, lateral stability is permitted to be provided by embedding the post in accordance with
Figure 4711.5 and Table 4711.5.

Decks attached to
structure can also be
braced on exterior
girder line with
embedment option

Maximum post height
from top of footer to
top of post:

4x4 =4

Minimum 6” concrete
below end of post

For Sl: 1 inch = 25.4, 1 foot = 304.8 mm

FIGURE 1002.4

POST EMBEDMENT

TABLE 4711.5

POST EMBEDMENT FOR FREE STANDING DECKS

MAXIMUM

MAXIMUM | EMPEDMENT | CONCRETE

POST SizE TR'Z;E:RY POST HEIGHT DEPTH DIAMETER
x4 48 SF 70 2.6 0"
6" x 6 120 SF 6-0" 3.6 -8

For SI: 1 inch = 25.4 mm, 1 square foot = 0.0929m?2.

4711.6 Piles bracing in coastal regions. Pile tip shall extend to a depth of not less than 8 feet
(2438 mm) below the natural grade or finished grade of the lot, whichever is lower. All pilings
within the Ocean Hazard Area shall have a tip penetration of at least 5 feet (1524 mm) below
mean sea level or 16 feet (4877 mm) 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 are exempt
from this additional tip penetration requirement.

4711.6 Pile bracing in coastal regions. Additional bracing is not required where pile tips
extend to a depth of not less than 8 feet (2438 mm) below the natural grade or finished grade of
the lot, whichever is lower. All pilings within the Ocean Hazard Area shall have a tip penetration



of at least 5 feet (1524 mm) below mean sea level or 16 feet (4877 mm) below average original
grade, whichever is least.

Exception: Structures within Ocean Hazard Areas which are placed on a site behind a line
60 times the annual erosion rate away from the most seaward line of stable natural
vegetation are allowed to comply with Table 4711.5.

SECTION 4712
STAIRS

4712.1 Construction. Stair shall comply with R311.7 and 4712.1.1

4712.1.1 Stringers. Stringer spans shall be no greater than 7 feet (2134 mm) between
supports. Spacing between stringers shall be based upon decking material used in accordance
with 4710. Each stringer shall have a minimum of 3 'z inches (89 mm) between step cut and
back of stringer. If used, suspended headers shall be attached with 3/8 inch (9.5 mm)
galvanized bolts with nuts and washers to securely support stringers at the top. See Figure
4712.1.1.

Maximum spacing
between stringers 36”.

3%” Min

A
y

7’ Max. stringer span
between supports

For SI: 1 inch = 25.4, 1 foot = 304.8 mm.

FIGURE 4712.1.1
STAIR STRINGER



SECTION 4713
HANDRAILS, GUARDS AND GENERAL

4713.1 Handrails, guards and general. Deck handrails, guards and general construction shall
be as shown in Figure 4713.1.

For SI: 1 inch = 25.4, 1 foot = 304.8 mm. 24711 A ~race hvnninn

A

COIETMMUO W

~

Lateral Bracing per

o 4711.2 Height required;
4711.3 knee bracing;

Rail posts shall be located a maximum of 8 feet 0.c. Posts shall be attached to outer girder and joist bands with
2-3/8” galv. bolts with nut & washer to outer bands.

. Guards at a minimum 36” height required with 30” drop and opening limits, top rail and post to support 200lbs

with infill to meet 50Ibs.

. Attachment to structure shall comply with 4707.
. Decking per 4710.

Deck post per 4705 and 4711.5.
Shallow Footers per 4704.

. Floor joist cantilevers allowed per 4709.1 and 4709.2.

. Exterior Girder Clear Spans per 4708.2 and 4708.3.

Stairs treads and risers per 4712.
Riser openings for stairs with a 30” or more vertical rise must have solid risers or opening restricted to prevent
passage of a 4” sphere per R311.7.5.1.

. Stair Guard at Risers. The triangle openings at the open side of stairs, formed by the riser, tread and bottom rail

of a guard, shall not allow passage of a sphere 6 inches in diameter per R312.1.3.
Stair handrail/Guard. Height between 34”-38” per R312.1.2. Openings on side of stairs requiring guards shall not
allow a sphere 4 3/8” to pass per R312.1.3.

FIGURE 4713.1
DECK CONSTRUCTION



SECTION 4714
WALKWAYS OVER DUNES IN OCEAN HAZARD AREAS

4714.1 Construction. Walkways over dunes in ocean hazard areas shall be constructed as
shown in Figure 4714.1.
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For SI: 1 inch = 25.4, 1 foot = 304.8 mm.

a. Posts for walkways over dunes or berms shall be embedded a minimum depth of 4' - 0" and post heights shall be
limited to 5'- 0" above grade for 4x4 and 10’ - 0" above grade for 6 x 6. Walkways or portions of walkways over 4’
0" in width shall comply with the requirements of Chapters 45 and 46. Maximum walkway surface height is 30"
above grade without guard rails.

b. Walkway stair runs from walkway down to ocean shoreline grade are permitted to be greater than 12’ without a
landing.

c. Open risers permitted on ocean shoreline stair.

d. Horizontal guards permitted to have maximum 18-inch opening on cross-over walkway and ocean shoreline stair.

FIGURE 4714.1
WALKWAYS OVER DUNES OR BERMS IN OCEAN HAZARD AREAS









APPENDIX AA
SIZING AND CAPACITIES OF GAS PIPING

This appendix is an excerpt from the 2021 International Fuel Gas Code® informative Appendix A. Table references
in the text, other than AA tables, are as numbered in the International Fuel Gas Code (IFGC). For related table
references in this code, you can find the IFGC table number in brackets adjacent to the table number in Chapter 24
of this code. For example, Table 402.4(2) in the IFGC is related to Table G2413.4(1) [402.4(2)] in this code.

User-note:

APPENDIX AB

SIZING OF VENTING SYSTEMS SERVING APPLIANCES
EQUIPPED WITH DRAFT HOODS, CATEGORY | APPLIANCES
AND APPLIANCES LISTED FOR USE WITH TYPE B VENTS

This appendix is an excerpt from the 2021 International Fuel Gas Code® informative Appendix B. Section and
table references in the text, other than AB sections and tables, are as numbered in the International Fuel Gas Code
(IFGC). For related table references in this code, you can find the IFGC table number in brackets adjacent to the
table number in Chapter 24 of this code. For example, Table 504.2(2) in the IFGC is related to Table G2428.2(2)
[504.2(2)] in this code.




APPENDIX AC
EXIT TERMINALS OF MECHANICAL DRAFT
AND DIRECT-VENT VENTING SYSTEMS

This appendix is informative and is not part of the code. This appendix is an excerpt from the 2018
International Fuel Gas Code®, coordinated with the section numbering of the International Residential Code.

Usernote:




APPENDIX AD
RECOMMENDED PROCEDURE FOR SAFETY
INSPECTION OF AN EXISTING APPLIANCE INSTALLATION

This appendix is an excerpt from the 2021 International Fuel Gas Code® informative Appendix D, coordinated with
the section numbering of the International Residential Code.

User-note:




APPENDIX AE

MANUFACTURED HOUSING USED AS DWELLINGS
(DELETED)


































APPENDIX AF
RADON CONTROL METHODS

If a sub-soil exhaust system is provided, the system shall conform to the requirements of this appendix.

SECTION AF101
SCOPE

AF101.1 General. This appendix contains requirements for new construction in-jurisdictions where radon-resistant
control eenstraetion-systems is are reguired. provided.

SECTION AF102
DEFINITIONS

AF102.1 General. For the purpose of these requirements, the terms used shall be defined as follows:

DRAIN TILE LOOP. A continuous length of drain tile or perforated pipe extending around all or part of the internal
or external perimeter of a basement or crawl space footing.

RADON GAS. A naturally occurring, chemically inert, radioactive gas that is not detectable by human senses. As a
gas, it can move readily through particles of soil and rock, and can accumulate under the slabs and foundations of
homes where it can easily enter into the living space through construction cracks and openings.



SOIL-GAS-RETARDER. A continuous membrane of 6-mil (0.15 mm) polyethylene or other equivalent material
used to retard the flow of soil gases into a building.

SUBMEMBRANE DEPRESSURIZATION SYSTEM. A system designed to achieve lower submembrane air
pressure relative to crawl space air pressure by use of a vent drawing air from beneath the soil-gas-retarder membrane.

SUBSLAB DEPRESSURIZATION SYSTEM (Active). A system designed to achieve lower subslab air pressure
relative to indoor air pressure by use of a fan-powered vent drawing air from beneath the slab.

SUBSLAB DEPRESSURIZATION SYSTEM (Passive). A system designed to achieve lower subslab air pressure
relative to indoor air pressure by use of a vent pipe routed through the conditioned space of a building and connecting
the subslab area with outdoor air, thereby relying on the convective flow of air upward in the vent to draw air from
beneath the slab.

SECTION AF103
REQUIREMENTS

AF103.1 General. The following construction techniques are intended to resist radon entry and prepare the building
for post-construction radon mitigation.— i i ired
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FIGURE-AF103FIGURE AF103.1
RADON-RESISTANT CONSTRUCTION DETAILS FOR FOUR FOUNDATION
TYPES

AF103.2 Subfloor preparation. A layer of gas-permeable material shall be placed under all concrete slabs and other
floor systems that directly contact the ground and are within the walls of the living spaces of the building, to facilitate
future installation of a subslab depressurization system, if needed. The gas-permeable layer shall consist of one of the
following:



1. A uniform layer of clean aggregate, not less than 4 inches (102 mm) thick. The aggregate shall consist of
material that will pass through a 2-inch (51 mm) sieve and be retained by a !/s-inch (6.4 mm) sieve.

2. A uniform layer of sand (native or fill), not less than 4 inches (102 mm) thick, overlain by a layer or strips of
geotextile drainage matting designed to allow the lateral flow of soil gases.

3. Other materials, systems or floor designs with demonstrated capability to permit depressurization across the
entire subfloor area.

AF103.3 Soil-gas-retarder. A minimum 6-mil (0.15 mm) [or 3-mil (0.075 mm) cross-laminated] polyethylene or
equivalent flexible sheeting material shall be placed on top of the gas-permeable layer prior to casting the slab or
placing the floor assembly to serve as a soil-gas-retarder by bridging any cracks that develop in the slab or floor
assembly, and to prevent concrete from entering the void spaces in the aggregate base material. The sheeting shall
cover the entire floor area with separate sections of sheeting lapped not less than 12 inches (305 mm). The sheeting
shall fit closely around any pipe, wire or other penetrations of the material. Punctures or tears in the material shall be
sealed or covered with additional sheeting.

AF103.4 Entry routes. Potential radon entry routes shall be closed in accordance with Sections AF103.4.1 through
AF103.4.10.

AF103.4.1 Floor openings. Openings around bathtubs, showers, water closets, pipes, wires or other objects that
penetrate concrete slabs, or other floor assemblies, shall be filled with a polyurethane caulk or equivalent sealant
applied in accordance with the manufacturer’s recommendations.

AF103.4.2 Concrete joints. Control joints, isolation joints, construction joints, and any other joints in concrete
slabs or between slabs and foundation walls shall be sealed with a caulk or sealant. Gaps and joints shall be cleared
of loose material and filled with polyurethane caulk or other elastomeric sealant applied in accordance with the
manufacturer’s recommendations.

AF103.4.3 Condensate drains. Condensate drains shall be trapped or routed through nonperforated pipe to
daylight.

AF103.4.4 Sumps. Sump pits open to soil or serving as the termination point for subslab or exterior drain tile loops
shall be covered with a gasketed or otherwise sealed lid. Sumps used as the suction point in a subslab
depressurization system shall have a lid designed to accommodate the vent pipe. Sumps used as a floor drain shall
have a lid equipped with a trapped inlet.

AF103.4.5 Foundation walls. Hollow block masonry foundation walls shall be constructed with either a
continuous course of solid masonry, one course of masonry grouted solid, or a solid concrete beam at or above
finished ground surface to prevent the passage of air from the interior of the wall into the living space. Where a
brick veneer or other masonry ledge is installed, the course immediately below that ledge shall be sealed. Joints,
cracks or other openings around all penetrations of both exterior and interior surfaces of masonry block or wood
foundation walls below the ground surface shall be filled with polyurethane caulk or equivalent sealant.
Penetrations of concrete walls shall be filled.

AF103.4.6 Dampproofing. The exterior surfaces of portions of concrete and masonry block walls below the
ground surface shall be dampproofed in accordance with Section R406.

AF103.4.7 Air-handling units. Air-handling units in crawl spaces shall be sealed to prevent air from being drawn
into the unit.

Exception: Units with gasketed seams or units that are otherwise sealed by the manufacturer to prevent leakage.

AF103.4.8 Ducts. Ductwork passing through or beneath a slab shall be of seamless material unless the air-handling
system is designed to maintain continuous positive pressure within such ducting. Joints in such ductwork shall be
sealed to prevent air leakage.

Ductwork located in crawl spaces shall have seams and joints sealed by closure systems in accordance with
Section M1601.4.1.

AF103.4.9 Crawl space floors. Openings around all penetrations through floors above crawl spaces shall be
caulked or otherwise filled to prevent air leakage.

AF103.4.10 Crawl space access. Access doors and other openings or penetrations between basements and
adjoining crawl spaces shall be closed, gasketed or otherwise filled to prevent air leakage.



AF103.5 Passive submembrane depressurization system. In buildings with crawl space foundations, the following
components of a passive submembrane depressurization system shall be installed during construction.

Exception: Buildings in which an approved mechanical crawl space ventilation system or other equivalent system
is installed.

AF103.5.1 Ventilation. Crawl spaces shall be provided with vents to the exterior of the building. The minimum
net area of ventilation openings shall comply with Section R408.1.

AF103.5.2 Soil-gas-retarder. The soil in crawl spaces shall be covered with a continuous layer of minimum 6-mil
(0.15 mm) polyethylene soil-gas-retarder. The ground cover shall be lapped not less than 12 inches (305 mm) at
joints and shall extend to all foundation walls enclosing the crawl space area.

AF103.5.3 Vent pipe. A plumbing tee or other approved connection shall be inserted horizontally beneath the
sheeting and connected to a 3- or 4-inch-diameter (76 or 102 mm) fitting with a vertical vent pipe installed through
the sheeting. The vent pipe shall be extended up through the building floors, and terminate not less than 12 inches
(305 mm) above the roof in a location not less than 10 feet (3048 mm) away from any window or other opening
into the conditioned spaces of the building that is less than 2 feet (610 mm) below the exhaust point, and 10 feet
(3048 mm) from any window or other opening in adjoining or adjacent buildings.

AF103.6 Passive subslab depressurization system. In basement or slab-on-grade buildings, the following
components of a passive subslab depressurization system shall be installed during construction.

AF103.6.1 Vent pipe. A minimum 3-inch-diameter (76 mm) ABS, PVC or equivalent gastight pipe shall be
embedded vertically into the subslab aggregate or other permeable material before the slab is cast. A “T” fitting or
equivalent method shall be used to ensure that the pipe opening remains within the subslab permeable material.
Alternatively, the 3-inch (76 mm) pipe shall be inserted directly into an interior perimeter drain tile loop or through
a sealed sump cover where the sump is exposed to the subslab aggregate or connected to it through a drainage
system.

The pipe shall be extended up through the building floors, and terminate not less than 12 inches (305 mm) above
the surface of the roof in a location not less than 10 feet (3048 mm) away from any window or other opening into
the conditioned spaces of the building that is less than 2 feet (610 mm) below the exhaust point, and 10 feet (3048
mm) from any window or other opening in adjoining or adjacent buildings.

AF103.6.2 Multiple vent pipes. In buildings where interior footings or other barriers separate the subslab
aggregate or other gas-permeable material, each area shall be fitted with an individual vent pipe. Vent pipes shall
connect to a single vent that terminates above the roof or each individual vent pipe shall terminate separately above
the roof.

AF103.7 Vent pipe drainage. Components of the radon vent pipe system shall be installed to provide positive
drainage to the ground beneath the slab or soil-gas-retarder.

AF103.8 Vent pipe accessibility. Radon vent pipes shall be accessible for future fan installation through an attic or
other area outside the habitable space.

Exception: The radon vent pipe need not be accessible in an attic space where an approved roof-top electrical
supply is provided for future use.

AF103.9 Vent pipe identification. Exposed and visible interior radon vent pipes shall be identified with not less than
one label on each floor and in accessible attics. The label shall read: “Radon Reduction System.”

AF103.10 Combination foundations. Combination basement/crawl space or slab-on-grade/crawl space foundations
shall have separate radon vent pipes installed in each type of foundation area. Each radon vent pipe shall terminate
above the roof or shall be connected to a single vent that terminates above the roof.

AF103.11 Building depressurization. Joints in air ducts and plenums in unconditioned spaces shall meet the
requirements of Section M1601. Thermal envelope air infiltration requirements shall comply with the energy
conservation provisions in Chapter 11. Fireblocking shall meet the requirements contained in Section R302.11.

AF103.12 Power source. To provide for future installation of an active submembrane or subslab depressurization
system, an electrical circuit terminated in an approved box shall be installed during construction in the attic or other
anticipated location of vent pipe fans. An electrical supply shall be accessible in anticipated locations of system failure
alarms.



SECTION AF104

TESTING

AF104.1 Testing. Where radon-resistant construction is reguired performed, radon testing shall be as specified in
Items 1 through 11:

1.
2.

Testing shall be performed after the dwelling passes its air tightness test.

Testing shall be performed after the radon control system and HVAC installations are complete. The HVAC
system shall be operating during the test. Where the radon system has an installed fan, the dwelling shall be
tested with the radon fan operating.

. Testing shall be performed at the lowest occupied floor level, whether or not that space is finished. Spaces that

are physically separated and served by different HVAC systems shall be tested separately.

Testing shall not be performed in a closet, hallway, stairway, laundry room, furnace room, bathroom or kitchen.

5. Testing shall be performed with a commercially available radon test kit or testing shall be performed by an

approved third party with a continuous radon monitor. Testing with test kits shall include two tests, and the
test results shall be averaged. Testing shall be in accordance with this section and the testing laboratory kit
manufacturer’s instructions.

. Testing shall be performed with the windows closed. Testing shall be performed with the exterior doors closed,

except when being used for entrance or exit. Windows and doors shall be closed for not fewer than 12 hours
prior to the testing.

Testing shall be performed by the builder, a registered design professional or an approved third party.

8. Testing shall be conducted over a period of not less than 48 hours or not less that the period specified by the

10.

11.

testing device manufacturer, whichever is longer.
Written radon test results shall be provided by the test lab or testing party.

The final v "

Where the radon test result is 4 pCi/L or greater, the fan for the radon vent pipe shall be installed as specified
in Sections AF103.9 and AF103.12.

Where the radon test result is 4 pCi/L or greater, the system shall be modified and retested until the test result
is less than 4 pCi/L.

Exception: Testing is not required where the occupied space is located above an unenclosed open space.



























































































APPENDIX AG
PIPING STANDARDS FOR VARIOUS APPLICATIONS

User-note:

(The provisions contained in this appendix are adopted as part of this code.)




APPENDIX AH
PATIO COVERS

Deleted.
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APPENDIX Al
PRIVATE SEWAGE DISPOSAL

Deleted




APPENDIX AJ
EXISTING BUILDINGS AND STRUCTURES

DELETED. See North Carolina Existing Building Code.






















APPENDIX AK
SOUND TRANSMISSION

The provisions contained in this appendix are ret#
ordinahee: adopted as part of thls code




APPENDIX AL
PERMIT FEES

Deleted




APPENDIX AM
HOME DAY CARE—R-3 OCCUPANCY

Deleted.
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APPENDIX AN
VENTING METHODS

This appendix is informative and is not part of the code. This appendix provides examples of various venting
methods.




APPENDIX AO
AUTOMATIC VEHICULAR GATES

The provisions contained in this appendix are #o##

ordinhee: adopted as part of thzs code




APPENDIX AP
SIZING OF WATER PIPING SYSTEM

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting
ordinance.




APPENDIX AQ
TINY HOUSES

The provisions contained in this appendix are detory-wrless-specs
ordinanee- adopted as part of this code.

SECTION AQ107
SMOKE AND CARBON MONOXIDE DETECTORS

AQ107.1 Smoke and Carbon monoxide detectors. Smoke and carbon monoxide detectors shall be installed as
required in Sections R314 and R315 and just below the highest point of any /loft.

SECTION AQ107 FOUNDATION
AQ108.1 Foundation options. Tiny Houses are permitted to be constructed without a masonry or concrete
foundation per Section AQ108.1.1 and AQ108.1.2, except in coastal high hazard, ocean hazard and flood hazard

areas.
AQ108.1.1 Wood Foundation. The building shall be supported on a wood foundation of minimum 4-inch by 4-inch

or 6-inch by 6-inch mudsill or runner of approved wood in accordance with Section R317. Structural floor systems

that include joists and subfloor material shall also comply with Section R317.1, item #1.
AQ108.1.2. Anchorage. Tiny houses with wood foundations per AQ108.1.1 shall be designed and anchored to resist
overturning and sliding.

Exception: Tiny houses with no more than 12° vertical mean roof height shall be anchored to resist overturning

and sliding by installing a minimum of one ground anchor at each corner of the building. The total resisting
force of the anchors shall be equal to 20psf (958 Pa) times the plan area of the building.




APPENDIX AR
LIGHT STRAW-CLAY CONSTRUCTION

DELETED










STANBARD SECTHONSHEREIN
AGCRONYM STANDARD-NAME REFERENGED
ASTM e o | ot ARL03.23
E2392/E2392M—10 H;’Eff;g’.’l?.’ga;’ e =
TABLE AR103.2.3
REQUIREMENTS AND PROPERTIES OF LIGHT STRAW-CLAY MIXTURES®
tpef) tpe) (pet) (gakiofp | in subsoil sitrato | testing method®® | thickness.inches | (hriF /cfiBTUsinch)
10 67 33 155 70 354 A 15 480
» 63 53 +63 46 74 A 15 2
B 67 63 +67 40 1334 A 15 169
15 63 83 +34 35 0.95:1 A 15 +63
20 63 833 +93 30 0-60:+ A » 148
30 63 233 231 NA NA B B 22
49 63 333 290 NA NA B » +o4
50 63 433 3.08 NA NA B » 0-84




APPENDIX AS
STRAWBALE CONSTRUCTION

DELETED.
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APPENDIX AT [RE]

SOLAR-READY PROVISIONS—DETACHED ONE- AND
TWO-FAMILY DWELLINGS AND TOWNHOUSES

The provisions contained in this appendix are #6 wdatory-unless-specificallyreferenced-in
ordinanee._adopted as part of this code.
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APPENDIX AU
COB CONSTRUCTION (MONOLITHIC ADOBE)

DELETED.
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APPENDIX AV

BOARD OF APPEALS

DELETED.







APPENDIX AW

3D-PRINTED BUILDING CONSTRUCTION

The provisions contained in this appendix are aetrmandatoryunlessspeeificathrreferencedin-theadopting
erdinanee—adopted as part of this code.
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APPENDIX NC-A
SWIMMING POOLS, SPAS AND HOT TUBS

This appendix is a North Carolina addition and not part of the 2021 International Residential Code. There will be no
underlined text.

The provisions contained in this appendix are adopted as part of this code.

SECTION NCA101
GENERAL
NCA101.1 General. The provisions of this appendix shall control the design and construction of swimming pools,
spas and hot tubs installed in or on the /of of a one- or two-family dwelling.

NCA101.2 Pools in flood hazard areas. Pools that are located in flood hazard areas established by Table
R301.2(1), including above-ground pools, on-ground pools and in-ground pools that involve placement of fill, shall
comply with Section NCA101.2.1 or NCA101.2.2.

Exception: Pools located in riverine flood hazard areas that are outside of designated floodways.

NCA101.2.1 Pools located in designated floodways. Where pools are located in designated floodways,
documentation shall be submitted to the building official, which demonstrates that the construction of the pool will
not increase the design flood elevation at any point within the jurisdiction.

NCA101.2.2 Pools located where floodways have not been designated. Where pools are located where design
flood elevations are specified but floodways have not been designated, the applicant shall provide a floodway
analysis that demonstrates that the proposed pool will not increase the design flood elevation more than 1 foot (305
mm) at any point within the jurisdiction.

SECTION NCA102
DEFINITIONS

NCA102.1 General. For the purposes of these requirements, the terms used shall be defined as follows and as set
forth in Chapter 2.
ABOVE-GROUND/ON-GROUND POOL. See “Swimming pool.”
BARRIER. A permanent fence, wall, building wall or combination thereof that completely surrounds the swimming
pool and
obstructs access to the swimming pool.
HOT TUB. See “Swimming pool.”
IN-GROUND POOL. See “Swimming pool.”
RESIDENTIAL. That which is situated on the premises of a detached one- or two-family dwelling or a one-family
townhouse not more than three stories in height.
SPA, NONPORTABLE. See “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.
SWIMMING POOL. Any structure intended for swimming or recreational bathing that contains water over 24
inches (610 mm) 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 the walls of the enclosing structure.
SWIMMING POOL, OUTDOOR. Any swimming pool which is not an indoor pool.

SECTION NCA103

SWIMMING POOLS
NCA103.1 In-ground pools. In-ground pools shall be designed and constructed in conformance with
ANSI/APSP/ICC 5 as listed in Section NCA107.



NCA103.2 Above-ground and on-ground pools. Aboveground and on-ground pools shall be designed and
constructed in conformance with ANSI/APSP/ICC 4 as listed in Section NCA107.

NCA103.3 Pools in flood hazard areas. In flood hazard areas established by Table R301.2(1), pools in coastal high
hazard areas shall be designed and constructed in conformance with ASCE 24.

SECTION NCA104
SPAS AND HOT TUBS
NCA104.1 Permanently installed spas and hot tubs. Permanently installed spas and hot tubs shall be designed
and constructed in conformance with ANSI/APSP/ICC 3 as listed in Section NCA107.

NCA104.2 Portable spas and hot tubs. Portable spas and hot tubs shall be designed and constructed in
conformance with ANSI/APSP/ICC 6 as listed in Section NCA107.

SECTION NCA105
BARRIER REQUIREMENTS

NCA105.1 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.

NCA105.2 Outdoor swimming pools and spas. An outdoor swimming pool, including an in-ground, above-ground
or on-ground pool, hot tub or spa shall be surrounded by a barrier that complies with Sections NCA105.2.1 through
NCA105.7.

NCA105.2.1 Barrier height and clearances. Barrier heights and clearances shall be in accordance with all of the
following:

1. The top of the barrier shall be not less than 48 inches (1219 mm) above grade where measured on the side
of the barrier that faces away from the pool or spa. Such height shall exist around the entire perimeter of the
barrier and for a distance of 3 feet (914 mm) measured horizontally from the outside of the required barrier.

2. The vertical clearance between grade and the bottom of the barrier shall not exceed 2 inches (51 mm) for
grade surfaces that are not solid, such as grass or gravel, where measured on the side of the barrier that
faces away from the pool or spa.

3. The vertical clearance between a surface below the barrier to a solid surface, such as concrete, and the
bottom of the required barrier shall not exceed 4 inches (102 mm) where measured on the side of the
required barrier that faces away from the pool or spa.

4. Where the top of the pool or spa structure is above grade, the barrier shall be installed on grade or shall be
mounted on top of the pool or spa structure. Where the barrier is mounted on the top of the pool or spa, the
vertical clearance between the top of the pool or spa and the bottom of the barrier shall not exceed 4 inches
(102 mm).

NCA105.2.2 Openings. Openings in the barrier shall not allow passage of a 4-inch-diameter (102 mm) sphere.

NCA105.2.3 Solid barrier surfaces. Solid barriers that do not have openings shall not contain indentations or
protrusions that form handholds and footholds, except for normal construction tolerances and
tooled masonry joints.




NCA105.2.4.1 Setback for mesh fences. The inside of a mesh fence shall be not closer than 20 inches (508 mm)
to the nearest edge of the water of a pool or spa.

NCA105.2.5 Closely spaced horizontal members. 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

(1143 mm), the horizontal members shall be located on the pool or spa side of the fence. Spacing between vertical
members shall not exceed 13/4 inches (44 mm) in width. Where there are decorative

cutouts within vertical members, spacing within the cutouts shall not exceed 13/4 inches (44 mm) in width.

NCA105.2.6 Widely spaced horizontal members. Where the barrier is composed of horizontal and vertical
members and the distance between the tops of the horizontal members is 45 inches (1143 mm) or

more, spacing between vertical members shall not exceed 4 inches (102 mm). Where there are decorative cutouts
within vertical members, the interior width of the cutouts shall not exceed 1 3/4 inches (44

mm).

NCA105.2.7 Chain link dimensions. The maximum opening formed by a chain link fence shall be not more than 1
3/4 inches (44 mm). Where the fence is provided with slats fastened at the top and bottom
that reduce the openings, such openings shall be not greater than 1 3/4 inches (44 mm).

NCA105.2.8 Diagonal members. Where the barrier is composed of diagonal members, the maximum
opening formed by the diagonal members shall be not greater than 1 3/4 inches (44 mm). The angle of
diagonal members shall be not greater than 45 degrees (0.79 rad) from vertical.

NCA105.2.9 Clear zone. Where equipment, including pool equipment such as pumps, filters and heaters,
is on the same lot as a pool or spa and such equipment is located outside of the barrier protecting the pool
or spa, such equipment shall be located not less than 36 inches (914 mm) from the outside of the barrier.

NCA105.3 Doors and gates. Doors and gates in barriers shall comply with the requirements of
Sections NCA105.3.1 through NCA 105.3.3 and shall be equipped to accommodate a locking device.
Pedestrian access doors and gates shall open outward away from the pool or spa, shall be self-closing
and shall have a self-latching device.

NCA105.3.1 Utility or service doors and gates. Gates Doors and gates not intended for pedestrian use,
such as utility or service doors and gates, shall remain locked when not in use.

NCA105.3.2 Double or multiple doors and gates. Double doors and gates or multiple doors and gates
shall have not fewer than one leaf secured in place and the adjacent leaf shall be secured with a
selflatching

device.

NCA105.3.3 Latches release. For doors and gates in barrier, the door and gate latch release mechanisms
shall be in accordance with the following:

1. Where door and gate latch release mechanisms are accessed from the outside of the barrier and
are not of the self-locking type, such mechanism shall be located above the finished
floor or ground surface not less 54 inches (1372 mm).



2. Where door and gate latch release mechanisms are of the self-locking type such as where the lock
is operated by means of a key, an electronic opener or the entry of a combination
into an integral combination lock, the lock operation control and the latch release mechanism
shall be located above the finished floor or ground surface not greater than 54 inches (1372 mm).

3. Where the only latch release mechanism of a self-latching device for a gate is located on the pool
and spa side of the barrier, the release mechanism shall be located at a point that is at least 3
inches (76 mm) below the top of the gate.

NCA105.3.4 Barriers adjacent to latch release mechanisms. Where a latch release mechanism is
located on the inside of a barrier, openings in the door, gate and barrier within 18 inches (457
mm) of the latch shall not be greater than 1/2 inch (12.7 mm) in any dimension.

NCA105.4 Structure wall as a barrier. Where a wall of a dwelling or structure serves as part of the
barrier and where doors, gates or windows provide direct access to the pool or spa through that wall, one
of the following shall be required:

1. Operable windows having a sill height of less than 48 inches (1219 mm) above the indoor finished
floor , doors and doors gates shall have an alarm that produces an audible warning when the window,
door or their screens are opened. The alarm shall be listed and labeled as a water hazard entrance alarm in
accordance with UL 2017.

2. The operable parts of the alarm deactivation switches shall be located at not less than 54 inches (1372
mm) above the finished floor.

3. A safety cover that is listed and labeled in accordance with ASTM F1346 is installed for the pools and
spas.

4. An approved means of protection, such as self-closing doors with self-latching devices, is provided.
Such means of protection shall provide a degree of protection that is not less than the protection

afforded by Item 1 or 2.

NCA105.5 Onground residential pool structure as a barrier. An onground residential pool wall
structure or a barrier mounted on top of an onground residential pool wall structure shall serve as a barrier
where all of the following conditions are present:

1. Where only the pool wall serves as the barrier, the bottom of the wall is on grade, the top of the
wall is not less than 48 inches (1219 mm) above grade for the entire perimeter of the pool, the
wall complies with the requirements of Section NCA105.2 and the pool manufacturer allows the
wall to serve as a barrier.

2. Where a barrier is mounted on top of the pool wall, the top of the barrier is not less than 48 inches
(1219 mm) above grade for the entire perimeter of the pool, and the wall and the barrier on top of
the wall comply with the requirements of Section NCA105.2.

3. Ladders or steps used as means of access to the pool are capable of being secured, locked or
removed to prevent access except where the ladder or steps are surrounded by a barrier that meets
the requirements of Section NCA 105.

4. Openings created by the securing, locking or removal of ladders and steps do not allow the
passage of a 4-inch (102 mm) diameter sphere.

5. Barriers that are mounted on top of onground residential pool walls are installed in accordance
with the pool manufacturer’s instructions.

NA105.6 Natural barriers. In the case where the pool or spa area abuts the edge of a lake or other
natural body of water, public access is not permitted or allowed along the shoreline, and required barriers



extend to and beyond the water’s edge not less than 18 inches (457 mm), a barrier is not required between
the natural body of water shoreline and the pool or spa.

NCA105.7 Natural topography. Natural topography that prevents direct access to the pool or spa area
shall include but not be limited to mountains and natural rock formations. A natural barrier approved by
the governing body shall be acceptable provided that the degree of protection is not less than the
protection afforded by the requirements of Sections NCA105.2 through NCA105.5.

NCA105.8 Indoor swimming pool. Walls surrounding an indoor swimming pool shall comply with Section
NCA105.2, Item 9.

NCA105.9 Prohibited locations. Barriers shall be located to prohibit permanent structures, equipment or similar
objects from being used to climb them.

NCA105.10 Barrier exceptions. Spas or hot tubs with a safety cover that complies with ASTM F1346, as listed in
Section NCA107, shall be exempt from the provisions of this appendix.

SECTION NCA106
ENTRAPMENT PROTECTION FOR SWIMMING
POOL AND SPA SUCTION OUTLETS
NCA106.1 General. Suction outlets shall be designed and installed in accordance with APSP 7(ANSI/PHTA/ICC
7).

SECTION NCA107
REFERENCE STANDARDS

APSP

Pool & Hot Tub Alliance (formerly The Association of Pool &
Spa Professionals)

2111 Eisenhower Avenue, Suite 500

Alexandria, VA 22314

ANSI/APSP/ICC 3—2014 American National Standard for Permanently Installed Residential Spas and Swim
Spas
NCA104.1

ANSI/APSP/ICC 4—2012 American National Standard for Aboveground/Onground Residential Swimming
Pools—Includes Addenda A Approved April 4, 2013
NCA103.2

ANSI/APSP/ICC 5—2011 American National Standard for Residential Inground Swimming Pools
NCA103.1

ANSI/APSP/ICC 6—2013 American National Standard for Residential Swimming Pool and Spa
NCA104.2

ANSI/PHTA/ICC 7—2020 American National Standard for Suction Entrapment Avoidance in Swimming
Pools, Wading Pools, Spas, Hot Tubs, and Catch Basins
NCA106.1

ASCE/SEI



American Society of Civil Engineers Structural Engineering Institute
1801 Alexander Bell Drive
Reston, VA 20191-4400

ASCE 24—14 Flood Resistant Design & Construction
NCA103.3

ASTM

ASTM International

100 Barr Harbor, P.O. Box C700
West Conshohocken, PA 19428-2959

F1346—1991(2018) Standard Performance Specification for Safety Covers and Labeling Requirements for
All Covers for Swimming Pools, Spas and Hot Tubs
NCA105.1, NCA105.4

ICC

International Code Council, Inc.
500 New Jersey Avenue, NW
6th Floor

Washington, DC 20001

ISPSC—21 International Swimming Pool and Spa Code

UL

UL LLC
333 Pfingsten Road
Northbrook, IL 60062

2017—2008 General-purpose Signaling Devices and Systems—with revisions through January 2018
NCA1054



APPENDIX NC-B

This appendix is a North Carolina addition to the 2021 International Residential Code.

There will be no underlined text.
(The provisions contained in this appendix are adopted as part of this code.)
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APPENDIX W
BASIC LOAD ESTIMATING

This appendix is a North Carolina addition and not part of the 2021 International
Residential Code. There will be no underlined text.
(The provisions contained in this appendix are adopted as part of this code.)
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For SI: 1 inch = 25.4, 1 foot = 304.8 mm, 1 square foot = 0.0929m2.

ASSUMPTIONS (sleeping area live load; roof or stick frame rafters with no interior bearing):
Loads

Secondary floor level is 30# L.L. + 10# D.L. = 40#/sq. ft.



Attic level is 20# live load + 10# dead load = 30#/sq. ft.

Nook ceiling is 10# dead load (No attic storage) = 10#/sq. ft.
Wall load

Studs @ 16", 1/2" gypsum = 8#/sq. ft.

Roof load

20# live load + 10# dead load = 30#/sq. ft.

EXAMPLE OF LOAD ESTIMATING
LOAD ON BEAM IN FAMILY ROOM

Loads in Section A - A as follows: Total Loads
(in pounds/linear foot)

(front joist span + rear joist span)
2

2nd floor load = x 2nd floor (dead load + live load) = LOAD/linear ft

- (10+12) x (10 + 30) = (22) x (40) = 11 x 40 = 440 pounds/linear ft
2 2

Interior wall load = Wall Weight per Square foot x Wall Height = LOAD/linear foot

= 8 pounds/sq. ft. x 8ft. = = 64 pounds/linear ft
(Wall weight can vary. Verify actual weight of materials used)

(front joist span + rear joist span)
2

Attic load = x attic (dead load + live load) = LOAD/linear ft

-0+ 12)x (10 + 20) = @)x (30) = 11 x 30 = 330 pounds/linear ft
2 2

Roof load: No roof load is transmitted to the beam in the family room. Roof Load = 0

Total Load on Beam in Family Room = 834 pounds/1ft.

Beam span in family room is 9 feet and total estimated load is 834#/linear foot:
By using Table W-1, the required beam is 4 @ 2 x 12 S¥P-or SPF
OR

By using Table W-2, the required minimum flitch beam is 2@2 x 8 with 4/25/8"x7" steel plate bolted with
1/2" bolts spaced at 2' o.c.



EXAMPLE OF LOAD ESTIMATING
LOAD ON BEAM IN NOOK AREA

Loads in Section B - B as follows: Total Loads
(in pounds/linear foot)

(front joist span + rear joist span)
2

2nd floor load = x 2nd floor (dead load + live load) = LOAD/linear ft

- (0+12) x (10 + 30) = (12) x (40) = 6 x40 = 240 pounds/linear ft
2 2

Exterior wall load = Wall Weight per Square foot x Wall Height = LOAD!/linear foot

= 8 pounds/sq. ft. x 8ft. = = 64 pounds/linear ft
(Wall weight can vary. Verify actual weight of materials used)

(front joist span + rear joist span)

Attic load = x attic (dead load + live load) = LOAD/linear ft
2
- (0+12) x (10 + 20) = (12) x (30) = 6 x 30 = 180 pounds/linear ft
2 2
( front rear )
Roof load = (fafter span + rafter span) , e hang x roof(dead load+live load)=LOAD/linear ft

2

= A1) 4y (10 + 20) = (£22)41) x (30) =12x30 = 360 pounds/linear ft
2 2

(joist span + joist span)

Nook Ceiling load = x ceiling(dead load+live load)=LOAD/linear ft

2
=M)x(10+0) =Q)x(10)= 1x10 = 10 pounds/linear ft
2 2

(rafter span + rafter span)

Nook Roof load = x roof(dead load+live load)=LOAD/linear ft

2
- (0+2) x (10 + 20) = @) x (30)= 1x30 = 30 pounds/linear ft
2 2
Total Load on Beam in Nook = 884 pounds/1ft.

Beam span in nook is 8 feet and total estimated load is 884#/linear foot:
By using Table W-1, the required beam is 34 @ 2 x 12 Southern pine or 4 @ 2 x 12 Spruce-pine-fir
OR

By using Table W-2, the required minimum flitch beam is 2@2 x 8 with 3/81/2"x7" steel plate bolted with
1/2" bolts spaced at 2' o.c.



TABLE W-1
WOOD BEAMS AND GIRDERS ALLOWABLE LOADS
IN POUNDS PER LINEAR FOOT 1 2:3.4

2X8 (11" X 7 %4")

SpanlL® Spruce-Pine-Fir ° Southern Pine
(feet) 2 ply 3 ply 4 ply 2 ply 3 ply 4 ply
3 1305 1956 2610 1692 2538 3383
4 979 1468 1958 1013 1519 2026
5 736 1104 1472 648 972 1296
6 511 767 1022 450 675 900
7 375 563 751 331 496 661
8 287 431 575 253 380 506
9 227 341 454 200 300 400
10 184 276 368 162 243 324
12 114 172 228 113 169 225
14 72 108 144 72 108 144
2X10 (1 %” X9 %”)
SpanlL® Spruce-Pine-Fir ° Southern Pine
(feet) 2 ply 3 ply 4 ply 2 ply 3 ply 4 ply
3 1665 2498 3330 2158 3238 4317
4 1249 1873 2498 1426 2139 2852
5 999 1499 1998 913 1369 1825
6 763 1144 1525 634 951 1268
7 560 840 1120 466 698 931
8 429 643 858 357 535 713
9 339 508 678 282 423 563
10 275 412 549 228 342 456
12 191 286 381 158 238 317
14 140 210 280 116 175 233
SpanlL® Spruce-Pine-Fir ° Southern Pine
(feet) 2 ply 3 ply 4 ply 2 ply 3 ply 4 ply
3 2025 3038 4050 2625 3938 5250
4 1519 2278 3038 1969 2953 3938
5 1215 1823 2430 1266 1898 2531
6 1013 1519 2025 879 1318 1756
7 753 1130 1507 646 969 1291
8 577 856 1154 494 742 989
9 456 684 911 391 586 781
10 369 554 738 316 475 633
12 256 385 513 220 330 439
14 188 283 377 161 242 323




Table W-1 Notes:

1. Lumber grade is #2 intended for an in-service moisture content of 19% or less.

2. Deflection is limited to L/360.

3. Load duration factor used in calculations is 1.0.

4. Adequate bearing and lateral support for the member must be provided. Support for the member ends
must provide a continuous load path from the bearing to the foundation.

5. Values tabulated are for Spruce-Pine-Fir, not Spruce-Pine-Fir (South). Values tabulated for Southern
Pine are based on design values published by the American Wood Council in an addendum to NDS
dated March 2013.

6. Span, L, is clear span. Effective span for bending and deflection is clear span plus 3 inches.

Table W-2
FLITCH PLATE BEAM ALLOWABLE LOADS
IN POUNDS PER LINEAR FOOT 12345

(2) 2x6 with Plate Indicated

Span (ft.)® Plate Size / (Beam Weight per Foot)
Ya”x5” Plate 3/g”x5” Plate 2”’x5” Plate 5/5”x5” Plate %”x5” Plate
(8 Ib./ft.) (10 Ib./ft.) (13 Ib./ft.) (15 Ib./ft.) (17 Ib./ft.)
6’-0" 643 825 1006 1188 1370
7-0 473 606 739 873 1006
8-0” 362 464 566 668 771
9'-0” 272 348 425 502 579
10-0” 198 254 310 366 422
11°-0” 149 191 233 275 317
12°-0” 115 147 179 212 244

(2) 2x8 with Plate Indicated

Span(ft.)® Plate Size / (Beam Weight per Foot)
Ya”x7” Plate 3/g”x7” Plate %2”x7” Plate 5/5”x7” Plate %”x7” Plate
(11 Ib./ft.) (14 Ib./ft.) (17 Ib./ft.) (20 Ib./ft.) (23 Ib./ft.)
6'-0” 1150 1499 1849 2199 2549
7-0 845 1102 1359 1615 1872
8-0” 647 843 1040 1237 1434
9-0” 511 666 822 977 1133
10-0” 414 540 666 792 917
11°-0” 342 446 550 654 758
12’-0” 287 375 462 550 637
13-0” 230 300 369 439 509
14’-0” 184 240 296 352 408
15-0” 150 195 240 286 331
16’-0” 123 161 198 236 273

(2) 2x10 with Plate Indicated

Span (ft.) Plate Size / (Beam Weight per Foot)
Y4"x9” Plate 3/s”x9” Plate %."x9” Plate 5/s”x9” Plate %”x9” Plate
(14 Ib./ft.) (18 Ib./ft.) (22 Ib./ft.) (26 Ib./ft.) (30 Ib./ft.)
6’-0” 1642 2145 2649 3153 3657
7'-0” 1206 1576 1946 2317 2687




8’-0” 923 1207 1490 1774 2057

9-0” 730 954 1177 1401 1625
10-0” 591 772 954 1135 1317
11°-0” 488 638 788 938 1088
12-0” 410 536 662 788 914
13-0” 350 457 564 672 779
14’-0” 302 394 487 579 672
15’-0” 263 343 424 504 585
16’-0” 231 302 373 443 514
17°-0” 204 267 330 393 456
18’-0” 182 238 294 350 406
19-0” 155 203 250 298 345
20’-0” 133 174 214 255 296

Span (ft.) Plate Size / (Beam Weight per Foot)
Y4”x11” Plate 3/s”x11” Plate 2”x11” Plate 5/s”x11” Plate %”x11” Plate
(18 Ib./ft.) (22 Ib./ft.) (27 Ib./ft.) (32 Ib./ft.) (36 Ib./ft.)

6'-0” 2297 3006 3715 4425 5134
7-0" 1688 2209 2730 3251 3772
8-0” 1292 1691 2090 2489 2888
9'-0” 1021 1336 1651 1966 2282
10’-0” 827 1082 1338 1593 1848
11°-0” 683 894 1105 1316 1527
12’-0” 574 752 929 1106 1283
13-0” 489 640 791 943 1094
14°-0” 422 552 682 813 943
15°-0” 367 481 594 708 821
16’-0” 323 423 522 622 722
17°-0” 286 374 463 551 639
18’-0” 255 334 413 492 570
19-0” 229 300 371 441 512
20’-0” 207 271 334 398 462
21’-0” 188 245 303 361 419
22'-0” 171 224 276 329 382
23-0” 156 205 253 301 349
24’-0” 140 183 226 269 312

Table W-2 Notes

1. Lumber species and grade is #2 Southern Pine intended for an in-service moisture content of 19% or
less. Design values used were published by the American Wood Council in an addendum to NDS
dated March 2013. For Spruce-Pine-Fir lumber using the tabulated flitch plate allowable loads will be
slightly conservative.
Tabulated values are based on ASTM A36 structural steel plate.
Deflection is limited to L/360.
Load duration factor used in calculations is 1.0.
Adequate bearing and lateral support for the member must be provided. Support for the member ends
must provide a continuous load path from the bearing to the foundation.

Span, L, is center to center of supports. Wood side plates and steel flitch plates shall be continuous throughout the
span.

aokrwd



APPENDIX NC-D
FOAM PLASTIC DIAGRAMS

This appendix is a North Carolina addition to the 2021 International Residential Code.
There will be no underlined text.
(The provisions contained in this appendix are adopted as part of this code.)
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N1102.2.9 Basement walls with exterior foam insulation. Insulation illustrations — Section
view of exterior foam insulation location for basement walls
(Includes detailing from N1102.2.11)
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N1102.2.10 Slab insulation details. Insulation illustrations
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N1102.2.10 Slab insulation details. Insulation illustrations - Example for slab edge insulation
location behind brick, stone, or masonry facing (Other options may also compliant)
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N1102.2.10 Slab insulation details. Insulation illustrations — Examples for slab insulation

location for floating slab with stem wall
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