DHCD, DBFR 2009 Code Change Process

May 13, 2009 Workgroup 4 (USBC/International Residential Code - IRC)
Meeting Agenda Package

CARRY OVER ISSUES FROM LAST WORKGROUP MEETING:

I. R302.1 and P2904 — Townhouse sprinkler systems and porches (Page 4)

2. R310.1 — Emergency escape opening sprinkler exception (Page 7)

3. R317.1/R302.3 — Duplexes with lot lines between dwelling units (Page 10)
4. R401.3 — Drainage (Page 12)

5. G2411.1 - CSST (Page 17)

6. R314.2 - Household tire alarm systems (Page 28)

7. R301.2.1.1 — Engineered design for eastern shore (Page 29)

8. Chapter 11 — Energy Efficiency (Page 32)

9. E3902.11 — Arc-fault (Page 35)

10. R315 - Carbon monoxide alarms (Page 39)

I1. Appendix O - Gray water recycling systems (Page 40)

NEW ISSUES/PROPOSALS

1. E4002.14 - Tamper-resistant receptacles (Page 45)

2. R602.10 — Wall bracing scope (Page 53)



Board of Housing and Community Development (BHCD), Fire Services Board
(FSB) and BHCD’s Codes and Standards Committee
2009 Regulatory Action and Meeting Dates

These dates are subject to change.
January 26, 2009: BHCD presented with 2009 regulatory schedule.
March 23, 2009: BHCD approves Notice of Intended Regulatory Action (NOIRA).

May 18, 2009: BHCD’s Codes and Standards Committee will meet from approximately
11:00 a.m. to 4:00 p.m. at DHCD, 1* floor board room (right after the BHCD board
meeting that will be from10:00 a.m. to 11:00p.m.). Four Work Groups, advisory
committees, Fire Services Code Committee and associations should have identified their
2009 code changes and gained consensus where possible.

June 22, 2009: BHCD’s Codes and Standards Committee will meet to review non-
consensus items at DHCD, 1™ floor board room from 9:30 a.m. to 4:00 p.m.

July 27, 2009: BHCD will meet at VDHA, 4224 Cox Road (Innsbrook), 1 * floor. BHCD
and FSB Public Hearing at 9:30 a.m., Codes and Standards Committee following the
hearing from approximately 11:00 a.m. to 12:15 p.m. and BHCD Board meeting at 1:00
p.m. to approve the 2009 proposed regulations.

August, September, and October, 2009: No meetings during this ime as regulations
are approved for publication and 60 days comment period.

November 16" or December 21%, 2009: BHCD’s Codes and Standards Committee will
meet to review public comments on the proposed regulations, carry-over code changes
and new code changes.

January 18" or 25™ 2010: BHCD and FSB will hold a public hearing on the proposed
regulations.

March 1, 2010: Deadline for new code changes.

May 17, 2010: BHCD’s Codes and Standards Committee will meet to consider all code
changes not approved, public comments or any new code changes and a final review of
the regulations and approval to submit for the BHCD to approve.

June 21, 2010: BHCD approve final regulations with input from the FSB on the SFPC.
Codes and Standards Committee will have a short meeting prior to the BHCD meeting.

September 30, 2010: Effective date of final regulations if approved by the OAG and
Governor’s Office.

{Updated March 27, 2009)



2009 BHCD Regulatory Cycle Schedule and Meetings for the USBC, SFPC,
VADR, VCS, MHSR and the IBSR

March 19, 2009: Work Group 2 - Administrative and Selected Technical Issues for the USBC,
SFPC, MHSR, IBSR, VADR and VCS Regulations meets.

March 23, 2009: BHCD approves the publication of the NOIRA’s for each regulation.
March 26, 2009: Work Group 1 - USBC Energy Code Requirements meets.

April 2, 2009: Work Group 3 - USBC/SFPC Technical Amendments meets.

April 9, 2009: Work Group 4 - International Residential Code meets.

April 23, 2009: Work Group 1 - USBC Energy Code Requirements meets.

April 30, 2009: Work Group 2 - Administrative and Selected Technical Issues for the USBC,
SFPC, MHSR, IBSR, VADR and VCS Regulations meets,

May 6, 2009: Work Group 3 - USBC/SFPC Technical Amendments meets.
May 13, 2009: Work Group 4 - International Residential Code meets.

May 18, 2009: BHCD’s Codes and Standards Committee meets - 1% floor board room at DHCD
from approximately 11:00 to 4:00 (following the regular scheduled BHCD meeting).

June 22, 2009: BHCD’s Codes and Standards Commitiee meets 1 floor board room at DHCD
from 9:30 to 4:00.

July 27, 2009:; BHCD and Fire Services Board wilt hold a public hearing at 9:30 a.m. The Codes
and Standards Committee will meet from approximately 11:00 to 12:15. The BHCD wili meet at
1:00 to approve the draft regulations. The meetings will be held at VDHA in Innsbrook at 4224
Cox Road, 1% floor,

August to October, 2009: 60 day public comment period for the proposed USBC, SFPC and
related regulations.

November 16" or December 21%, 2009: BHCD’s Codes and Standards Committee meets to
consider public comments, carry-over code changes from the Work Groups 1-4 meefings and any
new code changes.

January 18" or 25", 2010: BHCD and Fire Service Board will hold a second public hearing.
March 1, 2010: Deadline for 2009 code changes.

May 17, 2010: BHCD's Codes and Standards Committee meets to consider all remaining code
changes and approve the final regulations for submission to the full BHCD.

June 21, 2010: BHCD approve final regulations with input from the FSB.

Effective Date: September 30, 2010.

(Updated March 27, 200%)
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2006 VIRGINIA CONSTRUCTION CODE (Part 1 of the Virginia Uniform Statewide Building Code} - Effective May 1, 2008

6.

10.

Exterior walls with plaster or stucco finish H/360
Exterior walls—wind loads® with brittie finishes H/240
Exterior walls—wind joads® with flexible finishes H/120¢
Veneer masonry walls 1/600

Note: L = span length, H = span height.
a  The wind load shall be permitted to be taken as 0.7 times the Component and Cladding loads for the purpose of determining

deflection limits herein,

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

¢.  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 sandwich panels used in roofs or walls of
sunroom additions of patic covers, the totat load deflection shall not exceed L/120.,

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

Change Section R302.1 to read:

R362.1 Exterior walls. Construction, projections, openings and penetrations of exterior walls of dwellings
and accessory buildings shall comply with Table R302.1.

Exceptions:

1. Walls, projections, openings or penetrations in walls perpendicular to the line used to determine
the fire separation distance.

2. Walls of dwellings and accessory structures focated on the same lot.

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 lot, Projections beyond the
exterior wall shall not extend over the lot line.

4. Detached garages accessory to a dwelling located within 2 feet (610 mm) of a lot line are
permitted to have roof eave projections not exceeding 4 inches (102 mm).

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

Add an exception to Section R303.8 to read:

Exception: Seasonal structures not used as a primary residence for more than 90 days per year, unless rented,
leased or let on terms expressed or implied to furnish heat, shall not be required to comply with this section.

Add Section R303.8.1 to read:

R303.8.1 Nonowner occupied required heating. Every dwelling unit or portion thereof which is to be
rented, leased or let on terms either expressed or implied to furnish heat to the occupants thereof shall be
provided with facilities in accordance with Section R303.8 during the period from October 15 to May 1.

Add Section R303.9 to read:

R303.9 Insect sereens. Every door, window and other outside opening required for ventilation purposes shall
be supplied with approved tightly fitted screens of not Jess than 16 mesh per inch (16 mesh per 25 mm) and
every screen door used for insect control shall have a self-closing device.

Add Section R306.5 to read:

R306.5 Water supply sources and sewage disposal systems. T he water and drainage system of any building
or premises where plumbing fixtures are installed shall be connected to a public or private water-supply and a
public or private sewer system. As provided for in Section 103.11 for functional design, water supply sources
and sewage disposal systems are regulated and approved by the Virginia Department of Health and the
Virginia Department of Environmental Quality.

.29 .



SECTION R302
FIRE-RESISTANT CONSTRUCTION

R382.1 Exterior walis. Construction, projections, openings
and penetrations of exterior walls of dwellings and accessory
buildings shall comply with Table R302.1.

Excepiions:

1. Walls, projections, openings or penetrations in walls
perpendicular to the line used to determine the fire
separation distance.

2. Walls of dwellings and accessory structures located
on the same fof.

3. Datached tool sheds and storage sheds, playhouses
and similar structures exempted from permits are not
required to provide wall protection based on location
on the for. Projections beyond the exterior wall shall
not extend over the lof line.

4. Detached garages accessory to a dwelling located within
2 feet (610 mem) of a lof line are penmitted to have roof
eave projections not ¢xceeding 4 inches (102 mum).

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

R302.2 Townhouses. Fach rownhouse shall be considered a
separate building and shall be separated by fire-resis-
tance-rated wall assemblies meeting the requirements of Sec-
tion R302.1 for exterior walls.

Hoy

Exception: A common 1-hour fire-resistance-rated wall
assembly tested in accordance with ASTM E 119 or UL 263
is permitted for townhouses if such walls do not contain
plumbing or mechanical equipment, ducts or vents in the
cavity of the common wall. The wall shall be rated for fire
exposure from both sides and shall extend to and be tight
against exterior walils and the underside of the roof sheath-
ing. Electrical installations shall be installed in accordance
with Chapters 34 through 43. Penetrations of electrical out-
let boxes shail be in accordance with Section R302.4,

BUILDING PLANNING

R362.2.1 Continuity. The fire-resistance-rated wall or
agsembly separating rownhouses 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, including wall extensions through
and separating attached enclosed accessory structures.

R302.2.2 Parapets. Parapets constructed in accordance
with Section R302.2.3 shall be constructed for townhouses
as an extension of exterior walls or common walls in accor-
dance with the following:

1. Where roof surfaces adjacent to the wall or walls are
at the same elevation, the parapet shall extend not less
than 30 inches (762 mm) above the roof surfaces.

I~

. Where roof surfaces adjacent to the wall or walls are
at different elevations and the higher roof is not more
than 30 inches (762 mm) above the lower roof, the
parapet shail extend not less than 30 inches (762 mm)
above the lower roof surface.

Exception: A parapet is not required in the two
cases above when the roof is covered with a mini-
murn class C roof covering, and the roof decking or
sheathing is of noncombustible materials or
approved fire-retardant-treated wood for a distance
of 4 feet (1219 mm) on each side of the wail or
walis, or one layer of /-inch (15.9 mm) Type X
gypsum board is installed directly beneath the roof
decking or sheathing. supported by a minimum of
nominal 2-inch (51 mm) ledgers attached to the
sides of the roof framing members. for & mintmuom
distance of 4 feet (1219 mm) on each side of the
wall or walls.

(]

. Aparapet is notrequired where roof surfaces adjacent
to the wall or walls are at different elevations and the
higher roof is more than 30 inches (762 mm) above
the lower toof. The common wall construction from
the lower roof to the underside of the higher roof deck
shali have not less than a 1-hour fire-resistance rating.
The wall shall be rated for exposure from both sides,

TABLE R302.1
EXTERIOR WALLS

EXTERIOR WALL ELEMENT

BINIMUNE FIRE
SEPARATION DISTANGE

MENIMUM
FIRE-RESISTANCE RATING

| hour-tested in accordance with ASTM E 119 or!

1T Jots - - R N i S £,
Walls (Fire-resistance rated) UL 263 with exposure form both sides <o feet
e {Not fire-resistance rated) 0 hours 23 feet
) (Fire-resistance rated) 1 hour on the underside = 2 feetto 5 feet
Projections R . X
,,,,, {Not fire-resistance rated} 0 hours 5 feet
Not allowed N/A < 3 feet
Openings in wails 25% maximum of wall area O hours 3 feet
N o Unlimited 0 hours 5 feet
| - Comply with Section R317.3 < 5 feet
Penetrations All -
: None required 5 feet

"SI foor = 304.8 mm.

N/A = Not Applicable.

2009 INTERNATIONAL RESIDENTIAL cODE®
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p2903.16 Hose bibb. Hose bibbs subject to freezing, including
the “frost-proof” type, shall be equipped with an accessible
stop-and-waste-type valve inside the building so that they can
e controlied and/or drained during cold periods.

Exception: Frostproof hose bibbs installed such that the
stern extends through the building insulation into an open
heated or semiconditioned space need not he separately
valved (see Figure P2903.10).

SECTION P2904
DWELLING UNIT FIRE SPRINKLER SYSTEMS

P2904.1 General. Where instalied. residential fire sprinkler
systems. of portions thereof, shall be in accordance with NFPA
13D or Section P2904, which shall be considered equivalent to
NEPA 13D. Section P2904 shal} apply to stand-alone and mul-
tipurpose wet-pipe sprinkler systems that do not inctude the
gse of antifreeze. A multipurpose fire sprinkler system shall
supply domestic water to both fire sprinklers and plumbing fix-
tures. & stand-alene sprinkler system shall be separate and
independent from the water distribution system. A backflow
flow preventer shall not be required to separate a stand-alone
sprinkler system from the water distribution system.

P2904.1.1 Required sprinkier locations. Sprinklers shall
be installed to protect all areas of a dwelling unit.

Exceptions:

1. Attics, crawl spaces and normally unoccupied con-
cealed spaces thai do not contain fuel-fired appli-
ances do not require spriniders. In artics, crawl
spaces and normally unoccupied concealed spaces
that contain fuel-fired equipment. a sprinkler shall be
installed above the equipment; however, sprinklers
shall not be required in the remainder of the space.

g

. Clothes closets, linen closets and pantries not
exceeding 24 square feet (2.2 %) in area, with the

WATER SUPPLY AND DISTRIBUTION

smallest dimension not greates than 3 feet (915 mun)
and having wall and ceiling surfaces of gypsum
board.

. Bathrooms not more than 55 square feet (3.1 m?)in
area.

. Garages; carports; exterior porches; unheated
entry arecas, such as mud rooms, that are adjacent to
an extertor door; and similar areas.

P2904.2 Sprinklers. Sprinkters shail be new listed residential
sprinklers and shall be instalied in accordance with the sprin-
kler manufactirer’s installation instructions,

P2904.2.1 Temperature rating and separation from heat
sources. Fxcept as provided for in Section P2904.2.2, sprin-
¥lers shall have a temperature rating of not less thap 135°F
{57°C) and not more than 170°F (77°C). Sprinkiers shall be
separated from heat sources as required by the sprinkler
manufacturer’s installation instructions.

P2904.2.2 Intermediate temperature sprinklers. Sprin-
iclers shall have an intermediate temperature rating not less
than 175°F (79°C) and not more than 225°F (107°C) where
installed in the following locations:

1. Directly under skylights, where the sprinkler is
exposed to direct sunlight.

-

. In atfics.
. In concealed spaces located directly beneath a roof.

3
4. Within the distance to a heat source as specified in
Table P2904.2.2

P2964.2.3 Freezing areas. Piping shall be protected from
freezing as required by Section P2603.6. Where sprinkiers
are required in areas that are subject to freezing, dry-side-
wall or dry-pendent sprinkiers extending from a nonfreez-
ing area into a freezing area shall be installed.

l
INSULATED
L RAME WALL
FLOOR
e FREEZE-PROOF
/ SILL FAUCET
{ / f
SUPPLY PIPE C LONG VALVE | /
) ,l STEM Y "HEE{E -
: 3 E
VALVE SEAT— s
SHANK
; P FOUNDATION WALL
HEATED BASEMENT ~—

—
%

FIGURE P2903.10
TYPICAL FROSTPROOF HOSE BIBB INSTALLATION NOT REQUIRING SEPARATE VALUE
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2006 VIRGINIA CONSTRUCTION CODE {Part | of the Virginia Uniform Statewide Building Code) - Effective May 1, 2008

11

12.

13,

4.

15.

16.

Note: See also the Memorandums of Agreement in the “Related Laws Package” which is available from
the Virginia Department of Housing and Community Development.

Change Section R310.1 to read:

R310.1 Emergency escape and rescue required. Basements and each sleeping room designated on the
construction documents shall have at least one openable emergency escape and rescue opening. Such opening
shall be directly to the exterior of the building or to a deck, screen porch or egress court, all of which shall
provide access to a public street, public alley or yard, Where emergency escape and rescue openings are
provided, they shall have a sill height of not more than 44 inches {1118 mm) above the floor. Where a door
opening having a threshold below the adjacent ground elevation serves as an emergency escape and rescue
opening and is provided with a bulkhead enclosure, the bulkhead enclosure shall comply with Section R310.3.
The net clear opening dimensions required by this section shall be obtained by the normal operation of the
emergency escape and rescue opening from the inside, except that tilt-out or removable sash designed
windows shall be permitted to be used. Emergency escape and rescue openings with a finished height below
the adjacent ground elevation shall be provided with a window well in accordance with Section R310.2.

Exceptions:

1. Dwelling units equipped throughout with an approved automatic sprinkler system installed in
accordance with NFPA 13, 13R or 13D.

2. Basements used only to house mechanical equipment and not exceeding total floor area of 200
square feet (18.58 m).

Change Section R310.1.1 to read:

R310.1.1 Minimum opening area. All emergency escape and rescue openings shail have a minimum net
clear opening of 5.7 square feet (0.530 m?), including the tilting or removal of the sash as the normal
operation to comply with sections R310.1.2 and R310.1.3.

Exception: Grade floor openings shail have a minimum net clear opening of 5 square feet (0.465 m®).
Change Section R311.5.3.1 o read:

R311.5.3.1 Riser height. The maximum riser height shall be 8-1/4 inches (210 mm). The riser shall be
measured vertically between the leading edges of the adjacent treads. The greatest riser height within any
flight of stairs shall not exceed the smallest by more than 3/8 inch (9.5 mm).

Change Section R311.5.3.2 foread:

R311.5.3.2 Tread depth. The minimum tread depth shall be 9 inches (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 3/8 inch (9.5 mm). Winder treads shall have a minimum tread depth of 10 inches (254
mm) measured as above at a point 12 inches (305 mm) from the side where the treads are narrower. Winder
treads shall have a minimum tread depth of 6 inches {152 mm) at any point. Within any flight of stairs, the
greatest winder tread depth at the 12 inch (305 mm) walk line shall not exceed the smallest by more than 3/8
inch (9.5 mm).

Change Section R311.5.5 to read:

R311.5.5 Stairway walking surface. The walking surface of treads and landings of stairways shall be level or
sloped no steeper than one unit vertical in 48 inches horizontal (iwo-percent slope).

Change Section R317.1 to read:

.30- 7




BUILDING PLANNING

R308.6.2 Permitted materials. The following types of
glazing may be used:

1. Larminated glass with a minimum 0.0135-inch (0.38
mum) polyvinyl butyral interlayer for glass panes 16
square feet (1.5 %) or less in area located such that
the highest point of the glass is not more than 12 feet
(3658 mm) above a walking surface or other accessi-
ble area; for higher or larger sizes, the minimum
interlayer thickness shall be 0.030 inch (0.76 mm).

Fully tempered glass.

| O]

[a%)

. Heat-strengthened glass.

.

. Wired glass.
5. Approved rigid plastics.

R308.6.3 Screens, general. For fully tempered or
heat-strengthened glass, a retaining screen meeting the
requirements of Section R308.6.7 shall be installed below
the glass, except for fully tempered glass that meets either
condition listed in Section R308.6.5.

R308.6.4 Screens with multiple glazing., When the
inboard pane is fully tempered, heat-strengthened or wired
glass, a retaining screen meeting the requirements of Sec-
tion R308.6.7 shail be installed below the glass, except for
either condition listed in Section R308.6.5. All other panes
in the muitiple glazing may be of any type listed in Section
R308.6.2.

R308.6.5 Screens not required. Screens shall not be
required when fully tempered glass is used as single glazing
or the inboard pane in multiple glazing and either of the fol-
lowing conditions are met;

1. Glass area 16 sguare feet (1.49 m®) or less. Highest
point of glass not more than 12 feet (3638 mm) above
a walking surface or other accessible area, nominal
glass thickness not more than ¥/, inch (4.8 mm), and
(for multiple glazing only) the other pane or panes
fully temperesl, larninated or wired glass.

™

(lass area greater than 16 square feet {1.49 m?). Glass
sloped 30 degrees (0.52 rad) or less from vertical, and
highest point of glass not more than 10 feet (3048
mm ) above a walking surface or other accessible area.

R308.6.6 Glass in greenhouses. Any glazing maicerial is
permitted to be installed without screening in the sloped
areas of greenhouses, provided the greenbouse height at the
ridge does nat exceed 20 feet (6096 mm) above grade.

R308.6.7 Screen characteristics. The screen and its fasten-
ings shall be capable of supporting twice the weight of the
glazing, be firmly and substantially fastened to the framing
members, and have a mesh opening of no more than | inch
by 1 inch (25 mm by 25 mm).

R308.6.8 Curbs for skylights. All umt skylights installed
in a roof with a pitch flatter than three units vertical in 12
units horizoata) (25-percent slope) shall be mounted on a
curb extending at least 4 inches ( 102 mm) above the plane of
the roof unless otherwise specified in the manufacturer’s
mstallation instructions. '

58

R308.6.9 Testing and labeling. Unit skylights shall be tested
by an approved independent laboratory, and bear a label
identifying manufacturer, performance grade rating and
approved inspection agency to indicate compliance with the
requirements of AAMA/WDMA/CSA 101/1.5.2/A440.

SECTION R30¢
GARAGES AND CARPORTS

R309.1 Floor surface. Garage floor surfaces shall be of
approved noncombustible material.

The area of floor used for parking of automobiles or other
vehicles shall be stoped o facilitate the movement of Hquids to
a drain or toward the main vehicle entry doorway.

R309.2 Carports. Carports shall be open on at least two sides.
Carport floor surfaces shall be of approved noncombustible
material. Carports not open on at least two sides shall be con-
sidered a garage and shall comply with the provisions of this
section for garages.

Exception: Asphalt surfaces shall be permitted at ground
level in carposts.

The area of floor used for parking of automobiles or other
vehicles shall be sloped to facilitate the movement of hquids to
a drain or toward the main vehicle entry doorway.

R309.3 Flood hazard areas. For buildings located in flood
hazard areas as established by Table R301.2(1), garage fioors
shall be:
i, Elevated to or above the design flocd elevation as deter-
mined in Section R322; or

o)

. Located below the design flood elevation provided they
are at or above grade on at least one side, are used solely
for parking, building access or storage, meet the require-
ments of Section R322 and are otherwise constructed in
accordance with this code.

R309.4 Automatic garage door openers. Automatic garage
door openers, if provided, shall be listed in accordance with UL
325.

SECTICON R310
EMERGENCY ESCAPE AND RESCUE OPENINGS

R310.1 Emergency escape and rescue required. Basements,
habitable attics and every sleeping room shall have at least one
operable emergency escape and rescue opening. Where base-
ments CONtain one or mose sleeping rooms, emergency Sgress
and rescue openings shall be required in each sleeping room.
Where emergency escape and rescue openings are provided
they shall have a sill height of not more than 44 inches (11 18
mm) above the floor. Where a door opening having a threshold
below the adjacent ground elevation serves as an emergency
escape and rescue opening and is provided with a bulkhead
enclosure, the bulkhead enclosure shalt comply with Section
R310.3. The net clear opening dimensions required by this s6¢-
tion shall be obtained by the normal operation of the emer
gency escape and rescue opening from the inside. Emergency
escape and rescue openings with a finished sili height below the
adjacent ground elevation shall be provided with a window

&
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well in accordance with Section R310.2. Emergency escape
and rescue openings shall open directly into a public way. or to
o vard or court that opens 1o a public way.

Exception: Basements used only to house mechanical
equipment and not exceeding total floor area of 200 square
feet (18.58 m?).

R310.1.1 Minimam opening area. All emergency escape
and rescue openings shall have a minimum net clear open-
ing of 5.7 square feet (0.530 m>).

Exception: Grade floor openings shall have a minimirm
net clear opening of 5 square feet (0.465 m?).

R310.1.2 Minimum epening height. The minimum net
clear opening height shall be 24 inches (610 mm).

E316.1.3 Minimum opening width. The minimam net
clear opening width shall be 20 inches (508 mm).

R316.1.4 Operational constraints. Emergency escape and
rescue openings shall be operational from the inside of the
room without the use of keys, toois or special knowledge.

R310.2 Window wells. The minimum horizontal area of the
window well shall be 9 square feet (0.9 m?), with a minimum
horizontal projection and width of 36 inches (914 mm). The
area of the window well shali allow the emergency escape and
rescue opening to be fully opened.

Lxception: The ladder or steps required by Section R310.2.1
shall be permitted to encroach a maximum of 6 inches (152
mm} into the required dimensions of the window well.

R310.2.1 Ladder and steps. Window wells with a vertical
depth greater than 44 inches (1118 mm) shall be equipped
with & permanently affixed ladder or steps usable with the
window in the fully open position. Ladders or steps required
by this section shall not be required fo comply with Sections
R311.7 and R311.8. Ladders or rungs shall have an inside
width of at least 12 inches {305 mm), shall project at least 3
inches (76 mm) from the wall and shall be spaced not more
than 18 inches (457 mm} on center vertically for the full
height of the window well,

R310.3 Bulkhead enclosures. Bulkhead enclosures shall pro-
vide direct access o the basement. The bulkhead enclosure with
the door panels in the fully open position shall provide the mini-
mum et clear opening required by Section R310.1.1. Bulkhead
enciosures shall also comply with Section R311.7.8.2.

R310.4 Bars, grilles, covers and screens. Bars, grilles, cov-
ers, screens or similar devices are permitted to be placed over
emergency escape and rescue openings, bulkhead enclosures,
or window wells that serve such openings, provided the mini-
mum net clear opening size complies with Sections R310.1.3
o R310.1.3, and such devices shall be releasable or removable
from the inside without the use of a key, tool, special knowl-
edge or force greater than that which is required for normal
Operation of the escape and rescue cpening.

R310.5 Emergency escape windews under decks and porches.
Em@fgancy escape windows are aliowed to be installed under
decks and porches provided the location of the deck allows the
emergency escape window to be fully opened and provides a path
1ot less than 36 inches {914 mm) in height to a yard or court.

2008 INTERNATIONAL RESIDENTIAL CODE®
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SECTION R311
MEANS OF EGRESS

R311.1 Means of egress. Ali dwellings shall be provided with
a means of egress as provided in this section. The means of §
egress shall provide a continuous and unobstructed path of ver-
tical and horizontal egress travel from all portions of the dwell- |
ing to the exterior of the dwelling at the required egress door §
without requiring travel through a garage.

R311.2 Egress door. At least one egress door shall be provided
for each dwelling unit. The egress door shall be side-hinged,
and shail provide a minimum clear width of 32 inches (813
mm) when measured between the face of the door and the stop,
with the door open 90 degrees (1.57 rad). The minimum clear
height of the door epening shall not be 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. Egress doors shall be
readily openable from inside the dwelling without the use of a
key or special knowledge or effort.

R311.3 Fleors and landings at exterior doors. There shall be
a landing or floor on each side of each exterior door. The widih
of each landing shall not be less than the door served. Every
landing shall have a mimimum dimension of 36 inches (914
mm) measured in the direction of travel. Exterior landings shall
be permitted to have a siope not to exceed '/, unit vertical in 12
units horizontal {2-percent).

Exception: Exterior balconies less than 60 sguare feet (5.6
m*} and only accessible from a door are permitted o have a
landing less than 36 inches (914 mm) measured i the direc-
tion of travel.

R311.3.1 Floor elevations at the required egress doors.
Landings or floors at the required egress door shall not be
more than 1'/, inches (38 mm} lower than the top of the
threshold.

Exception: The exterior landing or floor shall not be
more than 7%/, inches (196 mum} below the top of the
thresheid provided the door does not swing over the
landing or floor.

When exterior landings or floors serving the required
egress door are not at grade, they shall be provided with
access to grade by means of a ramp in accordance with Sec-
tgon R311.8 or a stairway in accordance with Section
R311.7.

R311.3.2 Floor elevations for other exterior doors. Doors
other than the required egress door shall be provided with
landings or floors not more than 7%/, inches {196 mm) below
the top of the threshold.

Exception: A landing is not required where a stairway of
two or Tewer risers is located on the exterior side of the
door, provided the door does not swing over the stairway.

R311.3.3 Storm and screen doors. Storm and screen doors
shall be permitted to swing over all exterior stairs and land-
ings.

R311.4 Vertical egress. Egress from habitable levels including
habitable atrics and basements not provided with an egress
door in accordance with Section R311.2 shall be by aramp in

58




from

the
ting
hali

are
loor
cue
3.3
the
wed
ow

2006 VIRGINIA CONSTRUCTION CODE (Part | of the Virginia Uniform Statewide Buiiding Code) - Effective May 1, 2008

i7.

18.

19.

26.

21.

22.

23,

24,

25.

R317.1 Two-family dwellings. Dwelling units in two-family dwellings shall be separated from each other by
wall and/or floor assemblies having not less than a 1-hour fire-resistance rating when tested in accordance
with ASTM E 119. Fire-resistance- rated floor-ceiling and wall assemblies shall extend to and be tight against
the exterior wall, and wall assemblies shall extend to and be tight against the underside of the roof sheathing,
Dwelling unit separation wall assemblies, which are constructed on 2 lot line, shall be constructed as Tequired

in Section R317.1 for townhouses.

Exceptions:

1. A fire-resistance rating of ¥ hour shall be permitted in buildings located entirely on the same lof
and equipped throughout with an automatic sprinkler system installed in accordance with NFPA

i3.

2. For two-family dwellings located on the same lot, wall assemblies need not extend through attic
spaces when the ceiling is protected by not less than %-inch (15.9 mm) Type X gypsum board
and an attic draft stop constructed as specified in Section R502.12.1 is provided above and along
the wall assembly separating the dwellings. The structural framing supporting the ceiling shall
also be protected by not less than %-inch (12.7 mm) gypsum board or equivalent.

Add Section R325 Radon-Resistant Construction.

Add Section R325.1 to read:

R325.1 Local enforcement of radon requirements. Following official action under Article 7 (Section 15.2-
2280 et seq.) of Chapter 22 of Title 15.2 of the Code of Virginia by a locality in areas of high radon potential,
as indicated by Zone 1 on the U.S. EPA Map of Radon Zones (IRC Figure AF101), such Jocality shall enforce

the provisions contained in Appendix F.

Exception: Buildings or portions thereof with crawl space foundations which are ventilated to the
exterior, shall not be required to provide radon-resistant construction.

Add Section R326 Swimming Pools, Spas and Hot Tubs.

Add Section R326.1 to read:

R326.1 Use of Appendix G for swimming pools, spas and hot tubs. In addition to other applicable
provisions of this code, swimming pools, spas and hot tubs shall comply with the provisions in Appendix G.

Add Section R327 Patio Covers.

Add Saction R327.1 to read:

R327.1 Use of Appendix H for patio covers. Patio covers shall comply with the provisions in Appendix H.
Add Section R328 Sound Transmission.

Add Section R328.1 to read:

R328.1 Sound transmission between dwelling units. Construction assemblies separating dwelling units
shall provide airborne sound insulation as required in Appendix K.

Add Section R328.2 to read:

R328.2 Airport noise attenuation. This section applies to the construction of the exterior envelope of
detached one- and two-family dwellings and multiple single-family dwellings (townhouses) not more than
three stories high with separate means or egress within airport noise zones when enforced by a locality
pursuant to Section 15.2-2295 of the Code of Virginia. The exterior envelope of such structures shall comply
with Section 1207.4 of the state amendments to the IBC,

1. | 10



BUILDING PLANNING

R302.2.3 Parapet construction. Parapets shall have the
same fire-resistance rating as that required for the supporting
wall or walls, On any side adjacent to a roof surface, the para-
pet shall have noncombustible faces for the uppermost 18
inches (457 mm), to include counterflashing and coping
materials, Where the roof slopes toward a parapet at stopes
greater than 2 units vertical in 12 units horizontal (16.7-per-
cent slope), the parapet shall extend to the same height as any
portion of the roof within a distance of 3 feet (914 mm), butin
no case shall the height be less than 30 inches (762 mm).

R302.2.4 Structural independence. Each individual fown-
house shall be structurally independent.

Exceptions:

1. Foundations supporting exterior walls or common
walls.

2. Structural roof and wall sheathing from each unit
may fasten to the common wall framing.

3. Nonstructural wall and roof coverings.

4. Flashing at termination of roof covering over com-
mon wall.

5. Townhouses separated by a common i-hour
fire-resistance-rated wal! as provided in Section
302.2.

R302.3 Two-family dwellings. Dwelling units in two-family
dwellings shall be separated from each other by wall and/or
floor assemblies having not less than a i-hour fire-resistance
rating when tested in accordance with ASTME 119 or UL 263
Fire-resistance-rated floor-ceiling and wall assemblies shall
extend to and be fight against the exterior wall, and wall assem-
blies shall extend from the foundation to the underside of the
roof sheathing,

Exceptions:

1. A fire-resistance rating of '/, hour shall be permitted in
buildings equipped throughout with an automatic sprin-
kier system installed in accordance with NFPA 13.

[

. Wall assemblies need not extend through arzic spaces
when the ceiling is protected by not less than */y-inch
(15.9 mm) Type X gypsum board and an aitic draft
stop constructed as specified in Section R302.12.1 1s
provided above and along the wall assembly separat-
ing the dwellings. The structural framing supporting
the ceiling shall also be protected by not less than
if,-inch (12.7 mim) gypsum board or equivalent.

R302.3.1 Supporting construction. When floor assem-
blies are required to be fire-resistance rated by Section
R302.3, the supporting construction of such assemblies
shall have an equal or greater fire-resistance rating.

R302.4 Dwelling unit rated penetrations. Penetrations of
wall or floor/ceiling assemblies required to be fire-resistance
rated in accordance with Section R302.2 or R302.3 shail be
protected in accordance with this section.

R302.4.1 Through penetrations. Through penetrations of
fire-resistance-rated wall or floor assemblies shall comply |
with Section R302.4.1.1 or R302.4.1.2.

Exception: Where the penetrating items are steel, fer-
rous of copper pipes, tubes or conduits, the annular space §
shall be protected as follows: i

i. In concrete or masonry wall or floor assemblies,
conerete, grout or mortar shall be permitted where
installed to the full thickness of the wall or floor §
assembly or the thickness required to maintain the
fire-resistance rating, provided:

1.1, The nominal diameter of the penetrating |
item is a maximum of 6 inches (152 mm); §
and i

1.2. The area of the opening through the wall §
does not exceed 144 square inches (92 900
mm>).

2

. The materia} used o {iil the annular space shall pre-
vent the passage of flame and hot gases suificientio §
ignite cotton waste where subjected to ASTME 1 19 8
or UL 263 time temperature fire conditions under a §
minimum positive pressure differential of 0.01 inch
of water (3 Pa) at the location of the penetration for §
the time period equivalent to the fire resistance rat-
ing of the construction penetrated.

R362.4.1.1 Fire-resistance-rated assembly. Penetra-
tions shall be ipstalled as tested in the approved §
fire-resistance-rated agsembly. 5

R302.4.1.2 Penetration firestop system. Penetrations |
shall be protected by an approved penetration [irestop
system instailed as tested in accordance with ASTM E
%14 or UL 1479, with a minimum positive pressure dif- 3
ferential of 0.01 inch of water (3 Pa) and shailthave an F |
rating of not less than the required fire-resistance rating 3
of the wall or floor/ceiling assembly penetrated.

R302.4.2 Membrane penetrations. Membrane penetra- §
tions shall comply with Section R302.4.1. Where walls are
required to have a fire-resistance rating, recessed fixtures |
shall be instatled so that the required fire-resistance rating |
will not be reduced.

Exceptions:

1. Membrane penetrations of maximum 2-hout
fire-resistance-rated walls and partitions by steel
electrical boxes that do not exceed 16 square |
inches (0.0103 m?) in area provided the aggregafe |
area of the openings through the membrane does |
not exceed 100 sguare inches (0.0645 m®) in any
100 square feet (9.29 m)? of wall area. The apmular §
space between the wall membrane and the box ::
shall not exceed '/, inch (3.1 mm). Such boxes on
opposite sides of the wall shail be separated by one
of the following: 3

1.1. By ahorizontal distance of not Jess than 24§
inches (610 mm) where the wail or partl-
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VIRGINIA DEPARTMENT OF HOUSING AND COMMUNITY DEVELOPMENT

CODE CHANGE FORM
| |
Address to submit to: | | Document No.
| 1
DHCD, The Jackson Center ] | Committee Action:
501 North Second Street | ]
Richmond, VA 23219-1321 | | BHCD Action:
i i
Tel. No. (804) 371 — 7150 i |
Fax No. (804) 371 — 7092 | |
Email: bhed@dhed.virginia.gov | |
Submitted by: Douglas S. Jones Representing: Keystone — RM, LLC
Address: 1207 Roseneath Road #200 Phone No. 804-358-5768 x303

Regulation Title: 2006 International Residential Code
Section No(s): Chapter 4 Foundations, Section R401 General, R401.3 Drainage

Date: February 27, 2009 (Revised 4/23/09)

Proposed Change:

Current Code
R401.3 Drainage. Surface drainage shall be diverted to a storm sewer conveyance or other

approved point of collection so as to not create a hazard. Lots shall be graded to drain surface
water away from foundation walls. The grade shall fall a minimum of 6 inches (152 mm)
within the first 10 feet (3048 mm).

Exception: Where lot lines, walls, slopes or other physical barriers prohibit 6 inches
(152 mm) of fall within 10 feet (3048 mm), the final grade shall slope away from the
foundation at a minimum slope of 5 percent and the water shall be directed to drains or
swales to ensure drainage away from the structure. Swales shall be stoped a minimum
of 2 percent when located within 10 feet (3048 mm) of the building foundation.
Impervious surfaces within 10 feet (3048 mm) of the building foundation shall be
sloped a minimum of 2 percent away from the building.

Proposal: Remove first sentence and replace with the following:

Surface drainage which may affect a foundation shall be diverted to a storm sewer conveyance or other
approved point of collection.




Supporting Statement:

Rationale for Revision:

e Hazard is not defined. A hazard with regard to what?

Local interpretation of hazard can include anything negative that occurs on a property, whether
related to building code or not.
Can be used improperly to turn two year statute of limitations into two year warranty period.

o Local application of code to “any disturbed area” represents tmproper extension of building
code into matters unrelated to building or structure.

e 1CC states that “...a detailed treatment of drainage design is beyond the scope of the code...”
and that “.. .consideration of drainage patterns...shall be subject to the approval of the authority
having jurisdiction.” (see attached)

¢ Drainage, erosion, etc. may be subjects for other local ordinances, but not the building code.
Drainage, erosion, etc. are impacted by natural phenomena and owner activities after closing.

£3



Message Page 1 of 3

Hodge, Vernon

From: Rodgers, Emory
Sent:  Thursday, April 23, 2009 2:04 PM

To:

Hodge, Vernon

Subject: FW: DRAFT Form - Code Change 401.3 revised

Put with Jones’s code change. Bill opposes.

From: Dupler, Bill {mailto:DuplerB@chesterfield.gov]
Sent: Thursday, April 23, 2009 9:49 AM

To: Rodgers, Emory

Subject: RE: DRAFT Form - Code Change 401.3 revised

This changes the whole infent of the code provision which applies generally to surface drainage. This language limits the
application of this section. What's even worse is new the language is so epen ended it will not clarify any thing and makes
applying the provision more subjective. For example does water standing at the area where the foundation drain
discharges affect the foundation?

----- Original Message-----

From: Rodgers, Emory [mailto:Emory.Rodgers@dhcd.virginia.gov]
Sent: Thursday, April 23, 2009 6:46 AM

To: Dupler, Bill; Robertson, Roger

Subject: FW: DRAFT Form - Code Change 401.3 revised

May 13" latest from Keystone.

From: Doug Jones [mailto:Doug_Jones@Keybuild.com]

Sent: Wednesday, April 22, 2009 5:06 PM

To: Rodgers, Emory; Hodge, Vernon

Cc: lynn.underwood@norfolk.gov; emckin@arlingtonva.us; Eubank, Paula
Subject: RE: DRAFT Form - Code Change 401.3 revised

Al | let this sit for a few weeks to see if any other ideas were proposed. Hearing none, | put both Vernen's and
Emory’s comments into the attached proposed wording, which | would plan on resubmitiing uniess | hear any loud
apposition. Comments?

Doug Jones

From: Rodgers, Emory [mailto:Emory.Rodgers@dhcd.virginia.gov]

Sent: Friday, April 10, 2009 1:50 PM

To: Doug Jones; Hodge, Yernon

Cc: lynn.underwood@norfalk.gov; emckin@arlingtonva.us; Eubank, Paula
Subject: RE: DRAFT Form - Code Change 401.3 revised

Vernon and Doug: Need something beyond just deleting the 15t sentence. Vernon has it going in the right
direction. Approved point of collection is terminology used in site plans by the engineers so is clear to building
officials and public work folks. Could delete “hazard” in my opinion as it adds no value as the second part of
draining overland water runoff is the point to avoid not an hazard but water entering the building.

Erom: Doug Jones [mailto:Doug_Jones@Keybuild.com]
Sent: Friday, April 10, 2009 10:08 AM
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Message Page 2 of 3

To: Hodge, Vernon
Cc: lynn.underwood@norfolk.gov; emckin@arlingtonva,us; Rodgers, Emory; Eubank, Paula
Subject: RE: DRAFT Form - Code Change 401.3 revised

Hrmm. ..l need to think about that and see what the others suggest as weil. 1 don’t like the undefined *hazard” and
“approved point of collection” terms. | also would want to see some sort of reasonability standard as to what MAY

affect a foundation.

My original idea was to eliminate the first sentence in its entirety, but | thought that could cause a problem with
conditions past the first 10 feet. Now that | look at it again, the second sentence says: “lLots shall be graded to
drain surface water away from foundation walls.” Isn't that what we really want to accomplish? Maybe that is
enough and we should just kill the first sentence with all of its ambiguities.

Thanks for your continued interest.

Doug Jones

From: Hodge, Vernon [mailto:Vernon.Hodge@dhcd.virginia.gov]
Sent: Friday, April 10, 2009 9:21 AM

To: Doug Jones
Cc: lynn.underwood@norfolk.gov; emckin@ariingtonva.us; Rodgers, Emory; Eubank, Paula
Subject: RE: DRAFT Form - Code Change 401.3 revised

Doug,
Why wouldn’t the language below accomplish your intent with minimal change to the section?

Surface drainage which may affect a foundation shall be diverted to a storm sewer conveyance or other
approved point of collection so as to not create a hazard.

Vernon Hodge, Technical Services Manager

Technical Assistance Services Office (TASO)

Division of Building and Fire Regulations

Va. Department of Housing and Community Development
Direct Dial: {804) 371-7174

Email: Vernon.Hodge@DHCD virginia.gov

Blackberry: (804) 382-2873

From: Doug Jones [mailto:Doug_Jones@Keybuild.com]

Sent: Thursday, April 09, 2009 3:24 PM

To: Hodge, Vernon; lynn.underwood@norfolk.gov; emckin@ariingtonva.us
Subject: DRAFT Form - Code Change 401.3 revised

Genilemen:

It was a pleasure to meet all of you this morning, and | hope that the rest of the day was productive for all involved.
The scope and depth of the issues that need to be considered is incredible! Thanks for all of your hard work.

| thought | would get to the "wordsmithing” before too much time had passed, and | have attached a new draft of
the proposed code change. The new wording is:

“The provisions of this section shall apply to drainage conditions occurring beyond the
areas defined in this section only if failure to modify such drainage conditions could
reasonably be anticipated to have an adverse impact on the foundation.”

This wording deals with the 2 concerns I heard this morning:

15
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Message Page 3 of 3

1) Make sure that the 10 foot number, the exception and the new language all work together: I
have removed the reference to 10 feet, and have instead referred to "areas defined in this section."

2) Don't use the "beyond the scope of this code" language: The "shall apply" language is used
elsewhere and is less controversial.

Any suggestions appreciated.

Doug Jones

16
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FIGURE 52400.2(3) {308.2(3)]
MASONRY CLEARANGE REDUCTION SYSTEM

For Sk

2409.3.3 (308.3.3) Clearance reduction. Air-condition-
ing appliances installed in rooms that are large in compari-
son with the size of the appliance shail be permitied o be
instatied with reduced clearances to combustible material,
provided that the combustible material or appliance is pro-
tected as described in Teble G2409.2.

(32409,3.4 (208.3.4) Plenum clearances. Where the fur-
nace plenum is adjacent to plaster on metal lath or
noncombustible material attached to combustible material,
the clearance shall be measured to the surface of the plaster
or other noncombustible finish where the clearance speci-
fied is 2 inches (51 mm) or less.

2409.3.5 (308.3.5) Clearance from supply ducis. Air-con-
ditioning appliances shall have the clearance from supply
ducts within 3 feet {914 mm) of the furnace plenwm be not
less than that specified from the firnace plenum. Clearance is
not necessary beyond this distance.

G2409.4 (308.4) Central heating boilers and farnaces.
Clearance requirements for ceniral-heating boilers and fur-
naces shall comply with Sections G2409.4.1 through
(32409 .4.6. The clearance to these appliances shall not inter-
fere with combustion air: draft hood clearance and relief; and
accessibility for servicing.
(2409.4.1 (308.4.1) Appliances installed in rooms that
are large in comparison with the size of the appliances.
Central-heating furnaces and low-pressure botlers instaiied
in rooms large in comparison with the size of the appliance
shall be installed with clearances in accordance with the
manufacturer’s instructions.

G2409.4.2 (308.4.2) Appliances instailed in rooms that
are not large in comparison with the size of the appli-

525

ances. Central-heating furnaces and low-pressure boilers
installed in rooms that are not large in comparison with the -
size of the appliance, such as alcoves and closets. shall be
tisted for such instaliations. Listed clearances shail not he
reduced by the protection methods described in Table
(32409.2 and illustrated in Figures (G2409.2(1) through
G2409.2(3), regardless of whether the enclosure is of com-
bustible or noncombustible material.

(52409.4.3 (308.4.3) Clearance reduction. Central heating
furnaces and low-pressure boilers installed in rooms that
are large in comparison with the size of the appliance shali
be permitied to be installed with reduced clearances to com-
hustible material provided the combustible material or
equipment is protected as described in Table G2409.2,

(32409.4.4 (308.4.5) Plenum clearances. Where the fur. -
nace plenum is adiacent to plaster on metal lath or
noncombustible material attached to combustible material,
the clearance shail be measured to the surface of the plaster
or other noncombustible finish where the clearance speci-
flad is 2 inches (51 mm} or less. :

$2409.4.5 (308.4.6) Clearance from supply ducts. Cen-
tral-heating furnaces shall have the clearance from supply
ducts within 3 feet (914 mm) of the furnace plenum be not
less than that specified from the furnace plenum. No clear-
ance is necessary beyond this distance.

(2409.4.6 (308.4.4) Clearance for servicing appliances, -
Front clegrance shail be sufficient for servicing the hurner

and the furnace or boiler.

SECTION G2410 (309)
ELECTRICAL

G2410.1 {309.1) Grounding, Gas piping shall not be used asa .
grounding electrode.

(G2418.2 (309.2) Connections. Electrical connections
between appliances and the building wiring, including the
grounding of the appliances, shall conform to Chapters 34
through 43.

SECTION G2411 (310)
ELECTRICAL BONDING

G2411.1 (310.1) Pipe and fubing other than CSST. Each
above-ground portion of a gas piping system other than corrt:
gated stainless steel tubing (CSST), thatis likely to become encr
gized shall be electrically continuous and bonded to ar effective
ground-fault current path. Gas piping, other than CSST, shail be
considerad to be bonded where it is connected to appliances that
are connected to the equipment grounding conductor of the €1
cuit supplying that appliance.

G2411.1.1 (310.1.1) CSST. Corrugated stainless steel wb-
ing (CSST) gas piping systems shall be bonded to the ¢ ¢
trical service grounding electrode system at the po;m'wi‘!f_'—‘? :
the gas service enters the building. The bonding jurnpel.
shall be not smatler than 6 AWG copper wire of equival®

D
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Theflex Corporation
603 Hendee Street
Springfield, MA 01104
Tel. 8G0-662-0208
Fax. 413-738-7325

+ www,gastite.com
gastite @ thteflex.com

The System is the Solution™ ‘;ﬁ
Technical Bulletin ?82{398 02 &We

Improved Routing Requirements for Gastite® CSST MNovember 21, 2008

This technical bulletin provides new routing requirements for Gastite® CSST designed to increase the safety of the
product in the event of a lightning strike. Lightning is a highly destructive force. Direct and indiract lightning strikes can
cause systems in the struciure to become electrically energized. Differences In potential belwesn systems may cause
arcing o coour betwaen the systems. This arcing can cause damage to C387, including holes,

Bonding and grounding of all continuous metallic systems should help create equal potential between systems and
reduce the risk of arcing. Physical separation between Gastite® CSST and other metallic systems shouid additionally

reduce the risk of arcing.

In light of these safety measures the November 2608 Design & Installation Guide will contain the foliowing changes:

Seclicn 4.0 instaliation Practices

4.1 (f) Supporting C88T — Tubing shall be supporied in a workmanlike manner with pipe straps, bands or hangers
sufiabie for the size and weight of the tubing, at intervals not to exceed those shown in Tabie 4-3. A proper support is
one which is designed as a pipe hanger, does not damage ihe tubing during installation, and provides full support.
hooks may not be used as they may damage the CS5T7. Zip ties/cable lies are not 10 be used as a primary support, but
may be usad o organize or bundle CSST. See Table 4-5 for supporting C38T in a roctiop application.

When supporting CSET tubing runs the use of other conductive melallic systemns such as metallic appiiance vents,
metallic duciing and piping, and electrical cables must be avoided.

4.3 Routing
431 Vertical Runs

Veriical runs ara the preferred run method. Tubing runs should be relatively plumb and free to move within the wall
cavity without any nhysical support between the floors. For support reguivements refer to Section 4.1. Where anyrunis
greater than iwo storles or 26-#t, additional support {appropriate o the weight of the tubing) must be provided at the
point of penetration through the floor.

Care should be taken when installing verfical runs {o maintain as much separalion as reascnably possibla from other
electrically conductive systems in the building.

4.3.2 Horizenial Runs

Tubing routed on top of cailing joists and other structural members which comply with the horizontal support spacing
requirements will be considered sufficiently supported. See Figures 4-24, 4-25, 4-26 and 4-27 {or examples of

accepiable support configurations when routing Gastite. Gaslite may be rouied beneath, through and alongsic%e floor
and celing 50!8?5 Due consideration must be given to fulure ceonstruciion possibilities. Morizontal runs in concealed
areas must conform to Section 4.4 Protection.

Care shouid be taken when installing horizontal runs to maintain as much separation as reasonably possible from other
slectrically conductive systemns in the building.

As with all Gastite documents, the techniques outlined within this bulletin are sublact o all local fuel gas and building codes. 1 8



Titeflex Corporation
603 Hendee Strest
Springfield, MA 01104
Tel. 800-662-0208
Fax. 413-739-7325
www.gastite.com
gastite @titeflex.com

The System is the Solution”
4.3.9 Installation within Chaseways

Gastite tubing shall not be installed within a chase and/or enclosure ihat includes a metallic appliance vent and/or
metaliic chimney liner that protrudes through and/or past the roof unfess:
s Permitied by local building code,
s An express separation distance as required by local code can be achieved along the entire length,
s The vent and/or liner is dirsctly bonded to the grounding electrode system, AND
s Thera is no physical contact betwsen the metalfic vent and/or liner and the Gastite tubing along the entire
fength of the vent.

4.5 Meter

¢) Electronic bonding connections made at the gas meter must also comply with section 4.70 of this guide regarding the
inclusion of a rigid piping componeant for the mounting of a bonding clamp.

4.6.2 Dirsct Connection — Non Moveable Appliances

(a) When appliances such as water heaters, furnacss or firaplaces have metallic vents which extend beyond or
protrude through the roof physical confact between the CSST and the appliance cabinet or vent is prohibited. Gastite
recommends that all conlinuous metallic systems be bonded and grounded,

4.6.4 g} (Gas Firsplaces

Where it is necessary to insiall Gasiite through sheet metai enclosures (such as fireplaces) the iubing should be routed
or supported o prevent physical contact with the enclosure. If direct contact cannot be avoided by routing and
supporting, a rubber grommet may be used to prevent physical conlact with the enclosurs. Otherwise a Gastite angle
stub or rigid pipe components must be used.

No physical contact with the metal apgliance cabinst is allowed.

19
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As with all Gastite documents, the technigues outlined within this bulletin are subject to alt local fuel gas and building codes.
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STATE OF CONNECTICUT Page 48 of 55 pages

REGULATION

of

NAME GF AGENCY
DEPARTMENT OF PUBLIC SAFETY

Concerning

SUBJECT MATTER OF REGULATIONS

STATE BUILDING CODE-2005 CONNECTICUT
SUPPLEMENT — 2009 AMENDMENT

(NEW) (Amd) N1101.2.2 Townhouses. Compliance shall be demonstrated by either:
1. Meeting the requirements of this chapter for buildings with a glazing area that
does not exceed 25 per cent of the gross area of those exterior walls that

comprise a portion of the thermal envelope; or
2. Meeting the requirements of the 2006 International Energy Conservation Code.

(NEW) (Add) N1105 SECTION N1105 — SWIMMING POOLS

(NEW) (Add) N1105.1 Swimming pools. Swimming pools shall be equipped with
energy saving measures in accordance with Section 504.7 of the 2006 international
Energy Conservation Code portion of the 2005 State Building Code.

Sec. 80. Section 29-252-1d, State Building Code — 2005 Connecticut Supplement, the
2003 International Residential Code, is amended to add:

(NEW) CHAPTER 17 - COMBUSTION AIR

(NEW) (Add) M1703.6 Mechanical combustion air supply. Mechanical combustion air
supply systems shall comply with manufacturer's installation instructions for both the
fuel-burning appliance and the combustion air supply system.

CHAPTER 24 - FUEL GAS

Sec. 81. Section 29-252-1d, State Building Code — 2005 Connecticut Supplement,
Chapter 24, of the 2003 International Residential Code, is amended to add:

(NEW) (Add) G2411.1.1 Corregated stainless steel tubing (CSST). CSS8T gas piping
shali be bonded in accordance with manufacturer’s. installation instructions.

(NEW) {(Amd) G2415.1 Prohibited locations. Piping shall not be installed in or through
a circulating air duct, clothes chute, chimney or gas vent, ventilating duct, dumbwaiter or
elevator shaft. Piping installed downstream of the point of delivery shall not extend
through any townhouse unit, including basements and underfloor spaces, other than the
unit served by such piping.

Sec. 82. Section 28-252-1d, State Building Code — 2005 Connecticut Supplement, the
2003 International Residential Code, is amended to add:

(NEW) CHAPTER 29 — WATER SUPPLY AND DISTRIBUTION

(NEW) (Amd) P2904.9.1.3 PVC plastic pipe. A purple primer complying with ASTM F
656-96a shall be applied to all PVC solvent cemented joints. Soivent cement that is not
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Hodge, Vernon

From: William Rich [bill.rich@omegaflex.net]
Sent: Thursday, April 16, 2009 10:08 AM
To: Peter Ryan; Mike Rutherford

Cc: Mark Albing; Bruce Kelly

Subject: CSST permitted in NY and CT

Attachments: CT_2009_amendment-11-25-08 pdf, New York State CSST.pdf

Gentlemen,

Attached are recent state code amendments from New York and Connecticut concerning bonding requirements for
CSST. CSST is permitted under the ICC codes adopted by each state IFGC or IRC. Please contact me if you have any
questions.

Bill

William Rich

Omega Flex -TracPipe

Director of Codes/Standards
860 704-6820 corporate office
413 686-9323 home office
413 218-7408 cel
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Corrugated Stainless Steel Tubing (CSST)

At its meeting held on July 24, 2008, the State Fire Prevention and Building
Code Council determined that adopting this rule on an emergency basis is
necessary to preserve public safety by clarifying requirements for electrical
bonding of gas piping, clarifying requirements for protection of gas piping
against physical damage, and adding new requirements for installation of gas
piping made of corrugated stainless steel tubing (CSST), which will increase
protection against fires caused by lightning strikes in the vicinity of buildings
equipped with CSST gas piping and fires caused by accidental punctures of

CSST gas piping.

EFFECTIVE AUGUST 13, 2008

Subdivision (d) of section 1220.1 of title 19 NYCRR is amended by adding new
paragraphs (9), (10}, (11), and (12) to read as follows:

(9) 2007 RCNYS Section G2411.1. For the purposes of applying the 2007
RCNYS in this State, the text of Section G2411.1 in Chapter 24 of the 2007
RCNYS shall be deemed to be amended and restated in its entirety to read as

follows:

“G2411.1 (310.1) Gas pipe bonding - systems that contain no CSST. In the case
of a gas piping system that contains no corrugated stainless steel tubing

(CSST), each above-ground portion of the gas piping system that is likely to
become energized shall be electrically continuous and bonded to an effective
ground-fault current path. Gas piping shall be considered to be likely to

become energized if any gas utilization equipment is connected to any portion
of the gas piping system and to any electrical circuit(s). For the purposes of
this Section G2411.1, gas piping shall be considered to be bonded to an
effective ground-fault current path if such gas piping is connected to gas
utilization equipment that is connected to the equipment grounding conductor
of the circuit supplying that equipment. Nothing in this Section G2411.1 shall
prohibit the bonding a gas piping system that contains no CSST in any manner
described in Section E3509.7 of this code. (10) 2007 RCNYS Section G2411.2.”

(10) For the purposes of applying the 2007 RCNYS in this State, a new Section
G2411.2 (to include sections G2411.2, G2411.2.1, G2411.2.2, and G2411.2.3)
shall be deemed to be added to Chapter 24 of the 2007 RCNYS, immediately
following Section G2411.1, said new Section G2411.2 to read as follows:

“G2411.2 (310.2) Gas pipe bonding - systems that contain CSST. A gas piping
system that contains any corrugated stainless steel tubing (CSST) shall be
electrically continuous and shall be bonded to the electrical service grounding
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electrode system at the point where the gas service enters the building or
structure. No portion of the gas piping system shall be used as or considered
to be a grounding electrode or a grounding electrode conductor. CSST shall be
installed and bonded in accordance with this section G2411.2, and the stricter
of: (a) the requirements set forth in the CSST manufacturer’s installation
instructions, or (b) the requirements set forth in Sections G2411.2.1, G2411.2.2,
G2411.2.3, and G2415.5.

“G2411.2.1 Bonding jumper. Where the electric service for the
individual installation is 200 amperes or less, the bonding jumper
shall not be smaller than 6 AWG copper wire or 4 AWG aluminum or
copper-clad aluminum wire, and shall be permanently connected to
the grounding electrode system. Where the electric service for the
individual installation is more than 200 amperes, the bonding jumper
size shall be determined in accordance with Table E 3503.1, and shall
be permanently connected to the grounding electrode system.

“G2411.2.2 Bonding clamp. The bonding jumper shall be connected
to the gas piping system with a bonding clamp that is listed for the
material of the bonding jumper and for the material of the component
of the gas piping system to which the bonding clamp is attached.
The bonding clamp shall be attached to the gas piping system at a
point which is inside the building or structure in which the gas
piping is installed, on the downstream side of the gas meter or
regulator, in an unconcealed and readily accessible space, and as
close as practicable to the point where the gas service enters the
building or structure. The bonding clamp shall be attached to a
segment of metallic fuel gas pipe which (a) is a component of the gas
piping system, (b) is electrically continuous with all CSST
components of the gas piping system, (c) is made of steel or
wrought-iron, (d) complies with Section G2414.4.2 of this code and
with all other applicable provisions of Section G2414 of this code,
and (e) is not less than 3 inches (76 mm) in length. Neither the CSST
nor the brass hexagonal nut on the CSST fitting shall be used as an
attachment point for the bonding clamp.

«G2411.2.3 Prohibited uses. CSST shall not be supported on or by
other electrically conductive systems including copper water pipe,
electric power cables, air conditioning and heating ducts,
communication cables and structural steel beams. Electrical wiring,
including the bonding jumper, shall be supported and secured
independently of the CSST so that it does not come in contact with
the CSST.”

(11) 2007 RCNYS Section G2415.5. For the purposes of applying the 2007
RCNYS in this State, the text of Section G2415.5 in Chapter 24 of the 2007
RCNYS shall be deemed to be amended and restated in its entirety, to include
sections G2415.5 and G2415.5.1 and to read as follows:

“G2415.5 (404.5) Protection against physical damage. In concealed locations,
where piping other than black or galvanized steel is installed through holes or
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notches in wood studs, joists, rafters or similar members less than 1.75 inches
(44.45 mm) from the nearest edge of the member, the pipe shall be protected by
shield plates. Such shield plates shall comply with the requirements of Section
G2415.5.1, shall cover the area of the pipe where the member is notched or
bored, and shall extend a minimum of 4 inches (102 mm) above sole plates,
below top plates and to each side of a stud, joist or rafter. The movement of
piping made of corrugated stainless steel tubing (CSST) shall not be otherwise
constrained by straps, clips or other support devices. In addition, where CSST
is installed in a concealed location and parallel to any stud, joist, rafter, or
similar member, the CSST shall be protected by shield plates in any area where
the CSST is not (a) physically supported in a manner that ensures the CSST will
always be at least 1.75 inches (44.45 mm) away from the nearest edge of any
member or (b) encased in a protective metal pipe made of schedule 40 steel or
iron pipe or in a protective pipe sleeve made of a material approved by the code
enforcement official as the equivalent of schedule 40 steel or iron pipe. Such
shield plates shall comply with the requirements of Section G2415.5.1, shall
cover the area the CSST is located, and shall extend a minimum of 4 inches
(102 mm) to each side of the CSST.

“32415.5.1. Shield plates. In all cases, shield plates shall be certified
or listed as complying with ANSI LC-1. In addition, in the case of
piping made of CSST, shield plates shall be listed for use with the
manufacturer’s CSST system.”

(12) 2007 RCNYS Section E3509.7. For the purposes of applying the 2007
RCNYS in this State, the text of Section E3509.7 in Chapter 35 of the 2007
RCNYS shall be deemed to be amended and restated in its entirety to read as
follows:

“E£3509.7 Bonding other metal piping. Where installed in or attached to a
building or structure, metal piping systems likely to become energized shall be
bonded to the service equipment enclosure, the grounded conductor at the
service, the grounding electrode conductor where of sufficient size, or to the
one or more grounding electrodes used. A piping system shall be considered
to be likely to become energized if any equipment or appliance is connected to
any portion of the piping system and to any electrical circuit(s}. The bonding
jumper shall be sized in accordance with Table E3808.12 using the rating of the
circuit capable of energizing the piping. The equipment grounding conductor
for the circuit that is capable of energizing the piping shall be permitted to
serve as the bonding means. The points of attachment of the bonding jumper
(s) shall be accessible.

“EXCEPTIONS:

“1. Interior metal water piping systems shall be bonded in
accordance with Section E3509.6 of this code.

“2. Gas piping systems that contain no corrugated stainless steel
tubing (CSST) shall be bonded in accordance with Section G2411.1
of this code.

“3. Gas piping systems that contain CSST shall be installed and
bonded in accordance with Section G2411.2 of this code.”

Subdivision (b) of section 1224.1 of title 19 NYCRR is amended to read as
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follows:

(b) Referenced standards. Certain published standards are denoted in the 2007
FGCNYS as incorporated by reference into 19 NYCRR Part 1222. Such
standards are incorporated by reference into this Part 1224, Such standards are
identified in the 2007 FGCNYS, and the names and addresses of the publishers
of such standards from which copies of such standards may be obtained are
specified in the 2007 FGCNYS. Such standards are available for public
inspection and copying at the office of the New York State Department of State
specified in subdivision (a) of this section. In_addition, the 2005 _edition of
standard NFPA 70, entitled “National Electrical Code” (said standard being
hereinafter referred to as NFPA 70-2005) shall be deemed to be one of the
standards incorporated by reference into this Part 1224. The name and address
of the publisher of NFPA 70-2005 from which copies of said standard may be
obtained are:

National Fire Protection Association

Batterymarch Park

Quincy, MA 02269.

NEPA 70-2005 is available for public inspection and copying at the office of the
New York State Department of State specified in subdivision (a) of this section.

Subdivision (c) of 1224.1 of Title 19 NYCRR is amended by adding new
paragraphs (2}, (3), and (4), to read as follows:

(2) 2007 FGCNYS Section 310.1. For the purposes of applying the 2007
FGCNYS in this State, Section 310.1 in Chapter 3 of the 2007 FGCNYS shall be
deemed to be amended and restated in its entirety to read as follows:

“310.1 Gas pipe bonding - systems that contain no CSST. In the case of a gas

piping system that contains no corrugated stainless steel tubing (CSST), each
above-ground portion of the gas piping system that is likely to become
energized shall be electrically continuous and bonded to an effective ground-
fault current path. Gas piping shall be considered to be likely to become
energized if any gas utilization equipment is connected to any portion of the
gas piping system and to any electrical circuit(s). For the purposes of this
Section 310.1, gas piping shall be considered to be bonded to an effective

ground-fault current path if such gas piping is connected to gas utilization
equipment that is connected to the equipment grounding conductor of the
circuit supplying that equipment. Nothing in this Section 310.1 shall prohibit
the bonding a gas piping system that contains no CSST in any manner
described in Section 250.104(B) of NFPA 70-2005.”

(3) 2007 FGCNYS Section 310.2. For the purposes of applying the 2007
FGCNYS in this State, a new Section 310.2 (to include sections 310.2, 310.2.1,
310.2.2, and 310.2.3) shall be deemed to be added to Chapter 3 of the 2007
FGCNYS, immediately following Section 310.1, said new Section 310.2 to read

as follows:

“310.2 Gas pipe bonding - systems that contain CSST. A gas piping system

that contains any corrugated stainless steel tubing (CSST) shall be electrically
continuous and shall be bonded to the electrical service grounding electrode
system at the point where the gas service enters the building or structure. No
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portion of the gas piping system shall be used as or considered to be a
grounding electrode or a grounding electrode conductor. CSST shall be
installed and bonded in accordance with this section 310.2, and the stricter of:
(a) the requirements set forth in the CSST manufacturer’s installation
instructions, or (b) the requirements set forth in Sections 310.2.1, 310.2.2,
310.2.3, and 404.5 of this code.

“310.2.1 Bonding jumper. Where the electric service for the
individual installation is 200 amperes or less, the bonding jumper
shall not be smaller than 6 AWG copper wire or 4 AWG aluminum or
copper-clad aluminum wire, and shall be permanently connected to
the grounding electrode system. Where the electric service for the
individual installation is more than 200 amperes, the bonding jumper
size shall be determined in accordance with Table 250.66 and
Sections 250.66(A) through 250.66(C) of NFPA 70-2005, and shall be
permanently connected to the grounding electrode system.

“310.2.2 Bonding clamp. The bonding jumper shall be connected to
the gas piping system with a bonding clamp that is listed for the
material of the bonding jumper and for the material of the component
of the gas piping system to which the bonding clamp is attached.
The bonding clamp shall be attached to the gas piping system at a
point which is inside the building or structure in which the gas
piping is installed, on the downstream side of the gas meter or
regulator, in an unconcealed and readily accessible space, and as
close as practicable to the point where the gas service enters the
building or structure. The bonding clamp shall be attached to a
segment of metallic fuel gas pipe which (a) is a component of the gas
piping system, (b) is electrically continuous with all GSST
components of the gas piping system, (c) is made of steel, wrought-
iron, copper (if permitted by Section 403.4.3 of this code), or brass (if
permitted by Section 403.4.3 of this code), or aluminum, (d) complies
with the applicable provisions of Section 403.4 of this code and with
all other applicable provisions of Section 403 of this code, and (e) is
not less than 3 inches (76 mm) in length. Neither the CSST nor the
brass hexagonal nut on the CSST fitting shall be used as an
attachment point for the bonding clamp.

%310.2.3 Prohibited uses. CSST shall not be supported on or by
other electrically conductive systems including copper water pipe,
electric power cables, air conditioning and heating ducts,
communication cables and structural steel beams. Electrical wiring,
including the bonding conductor, shall be supported and secured
independently of the CSST so that it does not come in contact with
the CSST.”

(4) 2007 FGCNYS Section 404.5. For the purposes of applying the 2007
FGCNYS in this State, Section 404.5 in Chapter 4 of the 2007 FGCNYS shall be
deemed to be amended and restated in its entirety, to inciude sections 404.5
and 404.5.1 and to read as follows:
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“404.5 Protection against physical damage. In concealed locations, where
piping other than black or galvanized steel is installed through holes or
notches in wood studs, joists, rafters or similar members less than 1.75 inches
(44.45 mm) from the nearest edge of the member, the pipe shall be protected by
shield plates. Such shield plates shall comply with the requirements of Section
405.5.1, shall cover the area of the pipe where the member is notched or bored,
and shall extend a minimum of 4 inches (102 mm) above sole plates, below top
plates and to each side of a stud, joist or rafter. The movement of piping made
of corrugated stainless steel tubing (CSST) shall not be otherwise constrained
by straps, clips or other support devices. In addition, where CSST is installed
in a concealed location and parallel to any stud, joist, rafter, or similar member,
the CSST shall be protected by shield plates in any area where the CSST is not
(a) physically supported in a manner that ensures the CSST will always be at
least 1.75 inches (44.45 mm) away from the nearest edge of any member or (b)
encased in a protective metal pipe made of schedule 40 steel or iron pipe or in
a protective pipe sleeve made of a material approved by the code enforcement
official as the equivalent of schedule 40 steel or iron pipe. Such shield plates
shall comply with the requirements of Section 405.5.1, shall cover the area the
CSST is located, and shall extend a minimum of 4 inches (102 mm) to each side

of the CSST,

“405.5.1. Shield plates. In all cases, shield plates shall be certified or
listed as complying with ANSI LC-1. In addition, in the case of piping
made of CSST, shield plates shall be listed for use with the
manufacturer’s CSST system.”

EFFECTIVE AUGUST 13, 2008

BACK
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BUILDING PLANNING

SECTION R312
GUARDS

R312.1 Where reguired. Guards shall be located along
open-sided walking surfaces, including stairs, ramps and land-
ings, that are located more than 30 inches (762 mm) measured
verticaily to the floor or grade below at any point within 36
inches (914 mm) horizontally to the edge of the open side.
Insect screening shall not be considered as a guard.

R312.2 Height. Required guards at opep-sided walking sur-
faces, including stairs, porches. balconies or landings, shall be
not less than 36 inches {914 mm) high measured vertically
above the adjacent walking surface, adjacent fixed seating or
the line connecting the leading edges of the treads,

Exceptions:

. Guards on the open sides of stairs shall have a height
not less than 34 inches (864 mm) measured vertically
from a line connecting the leading edges of the treads.

2. Where the top of the guard also serves as ahandrail on
the open sides of stairs, the top of the guard shall not
be not less than 34 inches (864 mm) and not more than
38 inches {965 mm) measured vertically from a line
connecting the leading edges of the treads.

R312.3 Opening limitations. Required guards shall not have
openings from the walking surface to the required guard height
which aliow passage of a sphere 4 inches (102 mm) in diameter.

Exceptions:

1. The mangular openings at the open side of a stair,
formed by the riser, tread and bottom rail of a guard,
shall not aliow passage of a sphere 6 inches (153 mm)
in diameter,

o]

. Guards on the open sides of stairs shall nothave open-
ings which aliow passage of a sphere 4%/ inches (111
mm) in diameter.

R312.4 Exterior woodplastic composite guards. Woodplas-
tic composite guards shall comply with the provisions of Sec-
tion R317.4,

SECTION R313
AUTCMATIC FIRE SPRINKLER SYSTEMS

R313.1 Tewnhouse automatic fire sprinkler systems. An
automatic residential fire sprinkler system shall be instailed in
fownhouses.

Exception: An automatic residential fire sprinkier system
shall not be required when additions or afterations are made
to existing rownhouses that do not have an automatic rest-
dential fire sprinkler sysiem installed.

R313.1.1 Design and installation. Automatic residential
fire sprinkler systems for townhouses shall be designed and
installed in accordance with Section P2904,

R313.2 One- and two-family dwellings automatic fire sys-
tems. Effective January 1. 2611, an automatic residential fire
sprinkier system shall be installed in one- and two- family
dwellings.
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Exception: An automatic residential fire sprinkier system
shall not be required for additions or alterations to existing
buildings that are not already provided with an automatic
residential sprinkler system.

R313.2.1 Design and installation. Automatic residential
fire sprinkler systems shall be designed and installed in
accordance with Section P2904 or NFPA 13D.

SECTION R314
SMOKE ALARMS

R314.1 Smoke detection and notification. All smoke alarms §
shall be Hsted in accordance with UL 217 and installed in §
accordance with the provisions of this code and the household §
fire warning equipment provisions of NFPA 72,

R314.2 Smoke detection systems. Household fire alarm sys-
tems installed in accordance with NFPA 72 that include smoke §
alarms, or a combination of smoke detector and audible notifi- §
cation device installed as required by this section for smoke §
alarms, shall be permitted. The household fire alarm system |
shall provide the same level of smoke detection and alarm as
required by this section for smoke alarms. Where a household §
fire warning systern is installed using a combination of smoke |
detector and aundible aotification device(s), it shall become a |
permanent fixture of the cecupancy and owned by the home- §
owner. The system shall be monitored by an approved super- |
vising station and be maintained in accordance with NFPA 72,

Exception: Where smolce alarms are provided meeting the
requirernents of Section R314.4. '

R314.3 Location. Smoke alarms shall be installed in the fol-
lowing locations:

i. In each sleeping room.

2. Qutside each separate sleeping area in the immediate
vicinity of the bedrooms.

3. Oneach additional story of the dwelling, including buse-
ments and habitable attics but not inclading crawi spaces
and uninhabitable artics. In dwellings or dwelling units
with split levels and without an intervening door
between the adjacent levels, a smoke alarm installed on
the upper tevel shall suffice for the adjacent lower level
provided that the lower level is less than one full sfory
below the upper level.

When more than one smoke alarm is required to be instajled
within an individual dwelling unit the alarm devices shall be
interconnected in such a manner that the actuation of ore alarm
will activate all of the alarms in the individual unit.

R314.3.1 Alterations, repairs and additions. When alrer-
ations, 1epairs or additions requiring a permil occur, oT
when one or more sleeping rooms are added or created in
existing dwellings, the individual dwelling unir shail be
equipped with smeke alarms located as required for new
dwellings.

Exceptions:

i, Work involving the exterior surfaces of dwellings.
such as the reptacement of roofing or siding, or the
addition or replacement of windows or dooss, or
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2006 VIRGINIA CONSTRUCTION CODE (Part } of the Virginia Uniform Statewide Building Code) - Effective May 1, 2008

2. Change the definition of “Story Above Grade” in Section R202 to read:

STORY ABOVE GRADE. Any story having its finished floor surface entirely above grade, except that a
basement shall be considered as a story above grade where the finished surface of the floor above the
basement meets any one of the following:

i Ismore than 6 feet (1829 mm) above the grade plane.

2 1s more than 6 feet (1829 mm) above the finished ground level for more than 50% of the total
building perimeter.

3 s more than 12 feet (3658 mm) above the finished ground level at any point.
3. Change Section R301.2.1 10 read:

R301.2.1 Wind limitations. Buildings and portions thereof shall be limited by wind speed, as defined in
Table R301.2(1), and construction methods in accordance with this code. Basic wind speeds shall be
determined from Figure R301.2(4). Where different construction methods and structural materials are used for
various portions of a building, the applicable requirements of this section for each portion shall apply. Where
loads for wall coverings, curtain walls, roof coverings, exterior windows, skylights, garage doors and exterior
doors are not otherwise specified, the loads listed in Table R301.2(2) adjusted for height and exposure using
Table R301.2(3) 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 R905.2.6. Wind speeds for localities in special wind
regions, near mountainous terrain and near gorges shall be based on elevation. Areas at 4,000 feet in elevation
or higher shall use 110V mph (48.4 m/s) and areas under 4,000 feet in elevation shall use 90 V mph (39.6
m/s). Gorge areas shall be hased on the highest recorded speed per locality or in accordance with local
jurisdiction requirements determined in accordance with Section 6.5.4 of ASCE 7.

4. Change Section R301.2.1.1t0 read:

R301.2.1.1 Design criteria. Construction in regions where the basic wind speeds from Figure R301.2(4)
equal or exceed 110 miles per hour (49mv/s) shall be designed in accordance with one of the following:

1. American Forest and Paper Association (AF&PA) Wood Frame Construction Manual for One- and
Two-Family Dwellings (WFCM); or

b

Southern Building Code Congress International Standard for Hurricane Resistant Residential
Construction {SSTD 10); or

3. Minimum Design Loads for Buildings and Other Structures (ASCE-T); or
4. American Iron and Steel Institute (AISD), Standard for Cold-Formed Steel Framing—Prescriptive

Method For Cne- and Two-Family Dwellings (COFS/PM) with Supplement to Standard for Cold-
Formed Steel Framing—Prescriptive Method For One- and Two-Family Dwellings.

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

5. Change Table R301.7 to read:

TABLE R301.7
ALLOWABLE DEFLECTION OF STRUCTURAL MEMBERS=bed
ALLOWABLE
STRUCTURAL MEMBER DEFLECTION
Rafters having slopes greater than 3712 with no finished ceiling attached to rafiers 17180
Interior walls and partitions H/180
li’loors and plastered ceilings L7360
All other structural members L1240
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Director

August 27, 2008

Mr. Richard A. Anthes, Ph.D.

University of Corporation for Atmospheric Research
P.O. Box 3000

Boulder, Colorado 80307-3000

Dear Mr. Anthes:

1 appreciate your letter dated August 17, 2008, regarding the 2003 and 2006 International
Residential Code (IRC) wind zones for the eastern shore of Virginia.

First, I welcome your input and area of expertise and as we gear up towards the 2009
Uniform Statewide Building Code (USBC) in the last half of 2009, it would be great if you might
avail yourself to provide insight and recommendations as we review this matter for the 2009
USBC and for the 2012 IRC code development cycles.

Virginia was one of the first states in 1972 to adopt and mandate a state building code
based on the model codes and their consensus based process. Virginia is an active participant at
the national level, so if there is a need to amend the IRC our building officials with support from
builders and design professionals are well positioned to submit code changes. Related to your
eastern shore 1ssue, our Board of Housing and Community Development evaluated and amended
the IRC to allow 90m.p.h as the wind zone for our very large special wind region in southwest
Virginia this past year.

As your may well know, FEMA and other federal agencies, along with the design
community, the insurance industry and experts like yourself, crafted a new measurement method
for the wind zones and made more stringent the structural wall bracing requirements and the
impact resistance of glazing for wind-borne debris. It is certainly appropriate for Mr. Tarr, the
builder of your home, and yourself to ask the questions and to raise the concerns that you posed
In your leiter.

Since the USBC/IRC clearly allows interpolation to be made by the building officials and
in the IRC Section 301.2.1 there is reference to some industry designs, our USBC already then
provides a great deal of discretion for the local building officials to grant modifications based on
factors that you have raised on the past 50 year history and the barrier island protection. The
building officials could accept such factors and agree on a prescriptive wall bracing and
anchoring design for the eastern shore. Other options to keep engineering costs down would be
to accept an engineered design for a range of model homes built to a certain set of parameters.
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Mr. Richard A. Anthes, Ph.D.
August 27, 2008
Page Two

At the same time building officials, builders or design professionals could develop and
collaborate on code changes for our 2009 USBC that will get underway in the last half of 2009
and expected to be completed by the end of 2010. These code changes could then be vetted next
year with the stakeholders for a consensus technical amendment.

You mentioned in your letter that porches and decks over 256 square feet also had to be
designed by a design professional. Iam unclear as to where that requirement comes from in the
IRC. We will try to work with the building officials on the eastern shore and tidewater area on
this issue where a common sense approach could be reached for decks and porches.

Again, we appreciate your interest and technical advice. Iam asking the building
officials in the tidewater and eastern shore area, by copy of this letter, to consider formulating
what they might see as a reasonable and technically sound approach over the concerns you raise
on the cost to engineer large homes with lots of glazing versus a starter home with limited glazing
and size where the engineer costs might be an issue. On the other hand federal studies done for
Congress say that for every one dollar spent on mitigation there is a four dollar payback in
reduced property damage.

Should you have further questions, please free to contact me at 804-372-7151, or email at
emory.rodgers @dhed. virginia.gov.

Sincerely,

et R ’g"‘g‘w“’w

Emory R. Rodgers, Deputy Director
Division of Building and Fire Regulation

CC:  Vernon Hodge <
Dave Fluhart
Mark Cline
Ken Lewis
Cheri Hainer
Lymn Underwood
John Glover
Roger Robertson
Steve Shapiro
Bill Dupler
Clifton Wallace
Panla Eubank
Jerry Tarr
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part IV—Energy Conservation

SECTION N1101
GENERAL

N1101.1 Scope, This chapter regulates the energy efficiency for
the design and construction of buildings regulated by this code.

Exception: Portions of the building envelope that do not
enclose conditioned space. -

N1101.2 Compliance. Compliance shall be demonstrated by
either meeting the requirements of the Intermational Energy Con-
servation Code or meeting the requirements of this chapter, Cli-
mate zones from Figure N1101.2 or Table N1101.2 shali be used
in determining the applicable requirements frormn thas chapter.

N1101.2.1 Warm bumid counties. Warm humid counties
are identified in Table N1101.2 by an asterisk.

N1161.3 Identification. Matenials, systems and equipment
shall be identified in a manner that wiil allow a determination
of compliance with the applicable provisions of this chapter.

N1101.4 Building thermal envelope insulation. An R-value
identification mark shall be applied by the manufacturer o
each piece of building thermal envelope insulation 12 inches
{305 mm) or more wide. Alternately, the insulation installers
shall provide a certification listing the type, manufacturer and
R-value of insulation installed in each element of the building
thermal envelope. For blown or sprayved insulation (fiberglass
and cellujose), the initial instalied thickness, settled thickness,
settled R-value, instalied density, coverage area and numtber of
bags installed shall be listed on the certification. For sprayed
polyurethane foam (SPF) insulation, the installed thickness of
the area covered and R-value of installed thickness shall be
listed on the certificate. The insulation installer shall sign, date
and post the certificate in a conspicuous location on the job site,

Ni1¢1.4.1 Blown or sprayed roof/ceiling insulation. The
thickness of blown in or sprayed roof/ceiling insulation (fiber-
glass or cellulose) shall be written in inches (mm) on markers
that are installed at least one for every 300 fi* (28 m*) through-
out the gitic space. The markers shall be affixed to the trusses
or joists and marked with the minimum initial installed thick-
ness with numbers a minimum of 1 inch (25 mm) high. Each
marker shall face the arfic access opening. Spray polyurethane
foam thickness and installed R-value shall be listed on the cer-
tificate provided by the msulation installer.

N1101.4.2 Insulation mark instaliation. Insulating mate-
rials shall be instalied such that the manufacturer’s R-value
mark is readily observable upon inspection.

N1101.5 Fenestration product rating. UU-factors of fenestra-
tion products (windows, doors and skylights) shal! be deter-
mined in accordance with NFRC 100 by an accredited.
independent laboratory, and labeled and cerlified by the manu-
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facturer, Products lacking such a labeled U-factor shall be
assigned a default U-factor from Tables N1101.5(1) and
N1101.5{2). The solar heat gain coefficient (SHGC) of glazed
fenestration products {windows, glazed doors and skylights)
shall be determined in accordance with NFRC 200 by an
accredited, independent laboratory, and labeled and certified
by the manufacturer. Products lacking such a labeled SHGC
shall be assigned a default SHGC from Table N1101.5(3).

N1161.6 Insulation product rating. The thermal resistance
(R-value} of insulation shall be determined in accordance with
the CFR Title 16, Part 460, ip units of k - 12 -°F/Btu at a mean
temperature of 75°F (24°C).

M110i.7 Imstallation. All materials, systems and eguipment
shall be installed in accordance with the manufacturer’s instal-
lation instructions and the provisions of this code.

N1101.7.1 Protection of exposed foundation insulation.
Insulation applied to the exterior of basement walls. crawl
space walls, and the perimeter of slab-on-grade floors shall
have arigid, opaque and weather-resistant protective cover-
ing to prevent the degradation of the insulaticn’s thermal
performance, The protective covering shall cover the
exposed exterior insulation and extend a minimum of 6
inches (152 mm) below grade.

N110%t.8 Above code programs. The building official or other
authority having jurisdiction shall be permitted to deem a
national, state or local energy efficiency program to exceed the
energy efficiency required by this chapter. Buildings approved
in writing by such an energy efficiency program shall be con-
sidered in compliance with this chapter.

N116LY Certificate. A permanent certificate shall be posted on
or in the electrical distribution panel. The certificate shall not

cover or obstruct the visibility of the circuit divectory label. ser- §
- vice disconnect label or other required labels. The certificate

shail be completed by the builder or registered design profes-
sional. The certificate shall list the predominant R-values of
insulation installed in or on ceiling/roof, walls, foundation (slab,
basement wall, crawlspace wall and/or floor) and ducts outside
conditioned spaces; U-factors for fenestration; and the solar heat
gain coefficient (SHGC) of fenestration. Where there is more
than one value for each component, the certificate shall list the
value covering the largest area. The certificate shall list the types

and efficiencies of heating, cooling and service water heating |

equipment. Where a gas-fired unvented room heater, electric fur-
nace and/or baseboard electric heater is installed in the resi-
dence, the certificate shall list “gas-fired unvented room heater,”
“electric furnace” or “baseboard electric heater,” as appropriate.
An efficiency shall not be lsted for gas-fired unvented room
heaters, electric furnaces or electric base board heaters.
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. N1102.4 Air leakage.

N1102.4.1 Building thermal envelope. The building ther-
mal envelope shall be durably sealed to limit infiltration.
The sealing methods between dissimilar materzais shall
aliow for differential expansion and contraction. The fol-
lowing shall be cautked, gasketed. weatherstrinped or other-
wise sealed with an air barrier material, suitable film or solid
material.

1. All joints, seams and penetrations.
2. Site-buxit windows, doors and skylights.

3. Openings between window and door assemblies and
their respective jambs and framing.

4. Utility penetrations.

5. Dropped ceilings or chases adjacent to the thermal
envelope,

6. Knee walls,

7. Walls and ceilings separating the garage from con-
ditioned spaces.

8. Behind tubs and showers on exterior walls.
9. Common walls between dwelling uniis.
19). Attic access openings.
11. Rim joists junction.
12. Other spurces of infiltration.
N1102.4.2 Air sealing and insulation. Building envelope
air fightness and insulation installation shail be demon-

strated to comply with one of the following options given by
Section N1102.4.2.1 or N1102.4.2.2,

N1:162.4.2.1 Testing option. Tested air leakage is less
than 7 ACH when tested with a blower door at a pressure
of 50 pascals (0.007 psi}. Testing shall occur after rough
in and after instailation of penetrations of the building
envelope, including penetrations for utilities, plumbing,
electrical, ventilation and combustion appliances.

During testing:

1. Exterior windows and doors, fireplace and
stove doors shall be closed, but not sealed;

2. Dampers shali be ciosed, but not sealed; includ-
ing exhaust, intake, makeup air, back draft, and
flue dampers;

(OS]

. Interior doors shall be open;

4. Exterior openings for continuous ventilation
systems and heat recovery ventilators shall be
closed and sealed;

5. Heating and cooling system(s) shall be turned
off;

6. HVAC ducts shall not be sealed; and

7. Supply and return registers shall not be sealed.

N1102.4.2.2 Visual inspection option. The items fisted
in Table N1102.4.2, applicable to the method of con-
struction, are field verified. Where required by the code
official, an approved party independent from the installer
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of the insulation , shall inspect the air barrier and insala-
tion.

N1102.4.3 Fireplaces. New wood-burning fireplaces shall
have gasketed doors and outdoor combustion air.

N1162.4.4 Fenestration air Jeakage. Windows, skylights
and sliding glass doors shall have an air infiltration rate of
no more than 0.3 cubic foot per minute per sguare foot
11.5(1./s)/m?], and swinging doors no more than 0.5 cubic
foot per minute per square foot [2.5(1/s)/m?], when tested
according to NFRC 400 or AAMA/WDMA/CSA 101/1.8.2/
A440 by ar accredited. independent laboratory, and listed
and fabeled by the manufacturer.

Exception: Site-built windows, skvlighis and doors.

N1102.4.5 Recessed lighting, Recessed luminaires installed §

in the building thermal envelope shall be sealed to limit air
leakage between conditioned and unconditioned spaces. All
recessed luminaires shall be IC-rated and labeled as meeting
ASTM E 283 when tested at 1.57 psi (75 Pa) pressure differ-
ential with no more than 2.6 ¢fm (0.944 L/s) of air movement
from the conditioned space to the ceiling cavity. All recessed
lurninaires shall be sealed with a gasket or caulk between the
housing and the interior wall or ceiling covering.

SECTION N11C3
SYSTEMS

N1103.1 Controls. At least one thermostat shall be installed
for each separate heating and cooling systerm.

N1103.1.1 Progranunable thermostat. Where the pri-
mary heating system is a forced air furnace, at least one ther-

mostat per dwelling unit shall be capabie of controlling the
heating and cooling system on a daily schedule to maintain §

different temperature set points at different times of the day.
This thermostat shall include the capability to set back or
temporarily operate the system to maintain zone tempera-
tures down to 35°F (13°C) or up o 85°F {29°C). The ther-
mostat shall initially be programmed with a heating
temperature set point no higher than 70°F (21°C) and a
cooling temperature set point no lower than 78°F (26°C).

N1103.1.2 Heat pump supplementary heat. Heat pumps
having supplementary electric-resistance heat shall have
controls that, except during defrost, prevent supplemental
heat operaticn when the heat pump compressor can meet the
heating load.

N1103.2 Ducts.

N1103.2.1 Insulation. Supply ducts in attics shall be insu-
lated to 2 minimum of R-8. All other ducts shall be insulated
to a minimum of R-6.

Exception: Ducts or portions thereof located completely
inside the building thermal envelope.

N1103.2.2 Sealing, Ducts, air handlers, filter boxes and
building cavities used as ducts shall be sealed. Joints and
seams shall comply with Section M1601.4. Duct tightness
shall be verified by either fo the following:

1. Post-construction test: Leakage to outdoors shall be
less than or equal to & cfm {3.78 L/s) per 100 1% (9.29
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m*) of conditioned floor area or a total leakage less Exception: Duct tightness test is not required if
than orequal to 12 ¢fm (5.66 L/s) per 100 £ (9.29 m?) the air handler and all ducts are focated within con.
of conditioned floor area when tested at a pressure dif- dirioned space.

ferential of 0.1 inch w.g. (25 Pa) across the entire sys-
term, including the manufacturer’s air handier end
closure. All register boots shall be taped or otherwise
sealed during the test.

N1193.2.3 Building cavities. Building framing cavities
shall not be used as supply ducts.

N1103.3 Mechanical system piping insulation. Mechanica]
. Rough-in test: Total leakage shall be less than or  system piping capable of carrying fluids above 105°F (40°()
equal to 6 ofm (2.83 L/s) per 100 £#2(9.29 m?) of con- orhelow 35°F (13°C) shall be insulated to aminimum of R-3,
diticned floor area when tested at a pressure differen-
tial of 0.1 inch w.g. (25 Pa) across the roughed in
system, including the manufacturer’s air handler
enclosure. All register boots shall be taped or other-
wise sealed during the test. If the air handler is not
installed at the time of the test, total leakage shall be
tess than or equal to 4 cfm (1.89 L/s) per 100 ft* (9.29

m?) of conditioned floor area.

2

N1103.4 Circulating hot water systems. All circulating ser.
vice hot water piping shall be insulated to at least R-2. Circulat-
ing hot water systems shafl include an automatic or readily
accessible manual switch that can turn off the hot water circu-
lating purnp when the sysiem is not in use.

N1103.5 Mechanical ventilation. Cutdoor air intakes and
exhansts shall have automatic or gravity dampers that close
when the ventilation system is not operating.

TABLE N1102.4.2
AlR BARRIER AND INSULATION INSPECTION

COMPONENT CRITERIA

Adir barrier and thermal barrier Exterior thermal envelope insulation for framed walls is imstalled in substantial contact and continuous
alignment with building envelope air barier.
Breaks or joints in the air barrier are filled or repaired.

Air-permeable insulation is not used as a sealing material.

| Ceiling/attic Alr barrier in any dropped ceiling/soffis is substantially aligned with insutation and any gaps are sealed
Altic access {except unvenied attic). knee wall door, or drop down stair is sealed.

Walls Corners and headers are msulated.
Junction of foundation and sill plate is sealed.

Windows and doors I'Space between window/door jambs and framing is sealed, n
Rim joists - Rim joists are insulated and inciude an air baryier. i
Floors (including above garage | Insulation is installed to maintain permapent contact with underside of subfloor decking.
and cantilevered floors) . Alir barrier is installed at any exposed edge of floor. .
Crawispace walls - Insulation is permanently artached to walls.
| Exposed earth in unvented crawlspaces is covered with Class [ vapor retarder with overlapping joints
ttaped.
Shafts, penetrations Dusct shafts, utility pepetrations, knee walls and flue shafts opening to exterior or unconditioned space
! are sealed. B R
Narrow cavities Batts tn narrow cavities are cut to fit, or narrow cavities are filled by sprayed/blown insulation. |
Garage separation - Ajr sealing is provided between the garage and conditioned spaces. I
Recessed lighting Recessed light fixtures are airtight, IC rated and sealed to drywall.
Exception-—-fixtures in conditioned space. R
Plumbing and wiring Insulation is placed between ouiside and pipes. Batt insalation is cut to fir around wiring and piumbing,
or spraved/blown insufation extends behind piping and wiring, i
Shower/tub on exterior wall Showers and tubs on exterior walls have nsulation and an air barrier separating them from the extenor
wall. e
‘E_iacﬁmcal/phone box on exterior Air barrier extends behind boxes or air sealed type boxes are installed. |
Commeon wall Alr barrier is installed in common wall between dwelling units. T
HVAC register boots HVAC register boots that penetrate building envelope are sealed to subfloov or drywalt.
Fireplace Fireplace walls include an air barrier. . e
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above the countertop, such as in an overhead cabinet. Recep-
tacles mounted below the countertop in accordance with this
exception shall not be located where the countertop extends
more than 6 inches (152 mm) beyond its support base.

“E3901.5 Appliance receptacie outlets. Appliance receptacle
© qutlets instalied for specific appliances. such as laundry eguip-
" iment, shall be installed within 6 feet (1829 mm) of the intended
- Jocation of the appliance.

| £3901.6 Bathroom. At least one wall receptacte outlet shall be
“installed in bathrooms and such outlet shall be located within
16 inches (914 mm} of the outside edge of each lavatory basin.
The receptacle outlet shall be located on a wall or partition that
“isadjacent (o the lavatory basin location, or installed on the side
* or face of the basin cabinet not more than 12 inches (305 mm)
“below the countertop.

Receptacle outlets shall not be installed in a face-up position
© i the work surfaces or countertops in a bathroom basin location.

£3901.7 Outdoor outlets. At Jeast one receptacle outlet that is
accessible while standing at grade level and located not more than 6
feat. 6 inches (1981 mrn) above grade, shall be instalied outdoors at
 the front and back of each dwelling unit having direct access 0
~grade. Balconies, decks, and porches that are accessible from nside
- of the dwelling unit and that have a usable area of 20 square feet
(1.86 m?) or greater shall have at least one receptacle outlet nstalled
* within the perimeter of the balcony, deck, or porch. The receptacle
shali be located not more than 6 feet, 6 inches (1981 mm) above the
" baleony, deck. or porch surface.

- E3901.8 Laundry areas. Atleastone receptacle outlet shall be
installed to serve laundry appliances.

E3901.9 Basements and garages. At least one receptacle outlet,
" in addition to any provided for specific equipment, shall be
installed in each basement and in each attached garage. and in
" each detached garage that is provided with electncal power.
Where a portion of the basement is finished into one or more
habitable room(s), each separate unfinished portion shall have a
receptacle outlet installed in accordance with this section.

E3901.16 Hallways. Hallways of 10 feet (3048 mm} or more
in length shall have at least one receptacle cutlet. The hail
length shall be considered the length measured along the cen-
terline of the hall without passing through a doorway.

E3901.11 HVAC outlet. A 125-volt, single-phase, 15- or
20-ampere-rated receptacte outlet shall be installed af an acces-
sible location for the servicing of heating, air-conditioning and
refrigeration equipment. The receptacle shall be located on the
same level and within 25 feet (7620 mm) of the heating,
air-conditioning and refrigeration equipment, The receptacle
outlet shall not be connected to the load side of the HVAC
equipment disconnecting means.

Exception: A receptacle outlet shall not be required for the
servicing of evaporative coolers.
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SECTION E3902
GROUND-FAULT AND ARC-FAULT
CIRCUITINTERRUPTER PROTECTION

E3902.1 Bathroom receptacles. All 125-volt, single-phase,
15- and 20-ampere receptacles installed in bathrooms shall
have ground-fault circuit-interrupter protection for personnel.

E3902.2 Garage and accessory building receptacles. All
125-volt, single-phase, 13- or 20-ampere receptacies installed
in garages and grade-level portions of unfinished accessory
buildings used for storage or work areas shall have ground-
fault circuit-interrupter protection for personnel.

-
E3902.3 Outdoor receptacles. All 125-volt, single-phase, 15-
and 20-ampere receptacles installed outdoors shall have
ground-fault circuit-interrupter protection for personnel.

Exception: Receptacles as covered in Section E4101.7.

E3902.4 Crawl space receptacles, Where a crawl space is at
or below grade level, all 125-volg single-phase, 15- and
20-ampere receptacles instalied in such spaces shall have
ground-fault circuit-interrupter protection for personnel.

E3902.5 Unfinished basement receptacles. All 125-volt, sin-
gle-phase, 15- and 20-ampere receptacles installed in unfin-
ished basements shall have ground-fault circuit-interrupter
protection for personnel. For purposes of this section, unfin-
ished basements are defined as portions or areas of the base-
men: not intended as habitable rooms and limited to storage
areas, work areas, and the like.

Exception: A receptacie supplying only a permanently
iastalled fire alarm or burglar alarm system.
E£3902.6 Kitchen receptacles. All 125-volt, single-phase, 15-
and 20-ampere receptacles that serve countertop surfaces shall
have ground-fault circuit-interrapter protection for personnel.

E3902.7 Laundry, utility, and bar sink receptacles. All
123-volt, single-phase, 13- and 20-ampere receptacles that
are located within 6 feet (1829 mm) of the outside edge of a
taundry, utility or wet bar sink shall have ground-fauit cir-
cuit-interrupter protection for personnel. Receptacle outlets
shall not be instalted in a face-up position in the work surfaces
or couniertops.

E3902.8 Boathouse receptacles. All 125-volt, single-phase,
15- or 20-ampere receptacles instalied in boathouses shall have
ground-fault circuit-interrupter protection for personnel.

£3902.2 Boat hoists. Ground-fault circuit-interrupter protec-
tion for personnel shall be provided for 240-volt and fess out-
jets that supply boat hoists.

E3902.10 Electrically heated floors. Ground-fault cir-
cuit-interrupter protection for personnel shall be provided for
electrically heated floors in bathrooms, and in hydromassage
bathtub, spa and hot tub locations. -

E3902.11 Arc-fault circuit-interrupter protection. All
branch cireujts that supply 120-volt, single-phase, 15- and
20-ampere outlets installed in family rooms, dining rooms, liv-
ing rooms, parloss, libraries, dens, bedrooms, sunrooms, recre-
ations rooms, closets, hallways and similar rooms or areas shall
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National Association of Home Builders
Recommended State & Local Amendments to the
2008 Edition of the National Electrical Code (NEC)

Issue: Arc-Fault Receptacles

2008 NEC Section: Section 210.12 (B)

Recommended Amendment: Delete text as follows

Reason: During the recent code revision cycle to the 2008 National Electrical Code,
there was a lack of fire data used to support the expansion of arc-fault circuit
interrupters (AFCl's) to all receptacles in the dwelling, let alone the mandatory
instaflation of AFCl's in bedrooms. Looking at the latest data from NFPA in the report
“The U.S. Home Product Report (Appliances and Equipment Involved in Fires)”, by
John R. Hall, Jr. of the Fire Analysis and Research Division of NFPA dated November
2005, the report shows that the annual average of home fires is 372,900, with direct
property damage of $443,000,000. Of this number 32,000 (or 9% = $39,870,000) of
these fires are caused by “electrical distribution equipment.” Of that 9%, only 14,500 (or
4% = $17,720,000) of those fires are attributed to “fixed wiring, switches, outlets, and
receptacles.” And, there is no data or study to support that of these 14,500 fires an the
installation of an AFCI device would have prevented the fire. Using the U.S. Census
Bureau data on building permits for 2004 (Table (S-3) Final) shows 1,656,413 one- &
two-family dwelling units and 413,664 multifamily units for that year.

Calling this a “limited approach to the expansion of AFCI” still does not result in
any cost-benefit to society, it just needlessly increases the cost of housing. There is still
no justification for any jurisdiction to burden its citizens with this unneeded expense. As
it was during the 1989 revision cycle, there has been a failure to provide any fire study
or cost benefit study to support installing these devices in bedrooms. Since then NO
data or study has ever been assembled to support the expansion to the whole house.

There are typically 20 (twenty) 20-volt, single phase, 15- and 20-ampere branch
circuits in each one- & two-family dwelling unit, and 10 in each multifamily dwelling unit.
Using these numbers, there will be approximately 33,128,260 AFCI's in one- and two-
family dwellings and 4,136,640 for multifamily units, for a total of 37,264,900 AFCl's.
Using a wholesale cost of $41.20 per breaker, marked-up the industry standard
percentage of 66%, produces a cost per breaker of $68.32 to the home owner. in all,
the average annual total cost to the public for the mandatory installation of AFCI's will
be $2,548,621,040 ($1,535,313,880 wholesale). That is 2 BILLION, 548 MILLION, 621
THOUSAND, and 40 DOLLARS. Using current fire loss data society will be spending

ARC Fault Circuit Interrupter 7/15/08
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$2,548,621,040 per year to cover losses of only $39,870,000. That means spending 63
times the amount of money that would be loss if the devices were not installed, and that
is if the devices work 100% of the time. If you use the losses relating only to “fixed
wiring, switches, outlets, and receptacles” (the part of the wiring that is claimed to be
protected by AFCI breakers) the ratio to money spent relative to monetary loss
($17,720,000) is 143 times, again, if they work 100& of the time.

If you break that down by each state, that lack of a cost-benefit becomes
apparently clear. All jurisdictions that contemplate adopting the 2008 NEC, especially
jurisdiction which are required by law to show a cost-benefit in the adoption, are
encouraged to look closely at this cost-benefit fact and not adopt the 2008 NEC until all
provisions requiring AFCls are stricken (Section 210.12). In addition, there is no data to
support the contention of a neither “excellent track record”, nor information that these
“installations have found numerous wiring errors” or “they have found wiring damage
and equipment damage that couid have been a potential socurces of fire”. That
statement alone provides no correlation between the purported problems and the use of
AFCl's. The Panel needs to reconsider the mandatory installation of AFCl's, let alone
the expansion of requiring these devices for all 120-volt, single phase, 15- and 20-
ampere branch circuits in dwelling units. Until true field test data on the efficacy of
AFCl's can be directly related to saving society monetary loss there is no cost benefit in
this provision.

Notes/additional background:

Staff Contact: Steven Orlowski - sorlowski@nahb.com - 800-368-5242, exi. 8303
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National Fire Protection Association
National Electrical Code®

Fact Sheet
Arc-Fault Circuit Interrupters

What are Arc-Fault Circuit Interrupters {AFCls)?

The 2008 Naiional Electrical Code® (NEC®) requirement for AFCI protection considerably expands this
fire prevention technology to the majority of circuits installed in new and renovated homes. The type of
AFCI currently available commercially is a next-generation circuit breaker that not only provides the
conventional safety functions, but its advanced design also rapidly detects potentially dangerous arcs and
disconnects power in the circuit before a fire can start. Fire safety officials throughout the U.S. endorse
AFCls as a significant step forward in electrical fire safety.

Why should they be installed in homes?
AFCIs will save lives and make homes safer. According to the U.S. Fire Administration, each year home
electrical problems cause about 70,000 fires, resulting in 485 deaths and $868 million in property loss.

Why mandate AFCIs for newer homes when statistics show the majority of problems have occurred
in older homes?

Fire safety officials recommend the use of AFCIs in all dwellings. While it is true that fire statistics in
many cases are derived from older dwellings, damage to appliance cords or to wires hidden in a wall can
occur regardless of the home’s age. In addition, incorrectly performed electrical installations can oceur
both new and old homes. As technology evolves and the NEC is revised, the enhanced level of safety is
typically required only in rew construction that is subject to the latest adopted edition. Homes wired per the
2008 NEC will have the majority of their circuits protect by AFCIs for the life of the electrical system.

How do you know AFCTs will prevent fires and save lives?

Since 1999, AFCIs have been thoroughly field-tested. Underwriters Laboratories, the National Association
of State Fire Marshals (NASFM), the U.S. Consumer Product Safety Commission, and many other experts
have found AFCIs to be reliable and effective. By eliminating a significant source of electrically related
fires, future statistics will demonstrate a reduction in fires of electrical origin.

Are AFCTs expensive?
The cost of the enhanced protection is directly related to the size of the dwelling and the number of circuits

installed. Current retail prices of AFCl-type circuit breakers at several national building supply chains are
in the range of $35 to $40 per unit. Even for larger homes with more circuits, the cost increase is
insignificant compared to the total cost of the home, particularly when the increased level of safety is

factored.

Do AF(CTs interfere with smoke alarms and appliances, and trip unnecessarily?

AFCls do not interfere with power supply reliability. These state-of-the-art devices identify problems that
current circuit breakers are not designed to protect against, which can result in what appears to be an
unexplained circuit breaker trip. By actually identifying these problems, residents are safer.

What is the VEC?

The NEC is the National Electrical Code. The NEC’s mission is to provide practical safeguards from the
hazards that arise from using electricity. It is the most widely adopted safety code in the United States and
the world, and it is the benchmark for safe electrical installations. The NEC is an evolving document,

developed through an open consensus process. A new edition is issued every three years.

For more infermation, visit www.nfpa.ore.
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the addition of a porch or deck, are exempt from
the requirements of this section.

[

. Installation, alieration or repairs of plumbing or
mechanijcal systems are exempt from the require-
ments of this section,

R314.4 Power source. Smoke alarms shall receive their pri-
mary power from the building wiring when such wiring is
served from a commercial source, and when primary power is
interrupted, shall receive power from a battery. Wiring shall be
permanent and without a disconnecting switch other than those
required for overcurrent protection. Smoke alarms shall be
interconnected.

Exceptions:

1. Smoke alarms shall be permitted to be battery oper-
ated when installed in buildings without commercial
power.

2. Interconnection and hard-wiring of smoke alarms in
existing areas shall not be required where the alrer-
ations or repairs do not result in the removal of iate-
rior wall or ceiling finishes exposing the structure,
unless there is an attic, craw! space or basement avail-
able which could provide access for hard wiring and
interconnection without the removal of interior fin-
ishes.

SECTION R215
CARBON MONOXIDE ALARMS

R315.1 Carbon monoxide aflarms. For new constraction, an
approved carbon monoxide alarm shall be instalied outside of
each separate sleeping area in the immediate vicinity of the
bedrooms in dwelling units within which fuel-fired appliances
are installed and in dwelling unifs that have attached garages.

R315.2 Where required in existing dwellings. Where work
requiring a permit occurs in existing dwellings that have
attached garages or in existing dwellings within which
fuel-fired appliances exist, carbon monoxide alarms shall be
provided in accordance with Section R315.1.

R315.3 Alarm requirements. Single station carbon monoxide
alarms shall be listed as complying with UL 2034 and shail be
instalfed in accordance with this code and the manufacturer’s
installation instructions.

SECTION R316
FOAM PLASTIC

R316.1 General. The provisions of this section shall govern
the materials, design, application, construction and installation
of foam plastic materials.

R316.2 Labeling and identification. Packages and contain-
ers of foam plastic insulation and foam plastic insuiation
components delivered to the job site shall bear the label of an
approved agency showing the manufacturer’s name, the prod-
uct listing, product identification and information sufficient
to determine that the end use will comply with the reqaire-
ments,
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R316.3 Surface burning characteristics. Unless otherwise
allowed in Section R316.5 or R316.6, all foam plastic or foam
plastic cores used as a component i manufactured assemblies
used in building construction shall have a flame spread index of
not more than 75 and shall have a smoke-developed index of
pot ore than 450 when tested in the maximum thickness
intended for use in accordance with ASTM E 84 or UL 723,
Loose-fill type foam plastic insulation shall be tested as board
stock for the flame spread index and smoke-developed index.

Exception: Foam plastic isulation more than 4 inches (102
mm) thick shall have a maximum flame spread index of 75
and a smeke-developed index of 450 where tested at a mini-
mum thickness of 4 inches (102 mum), provided the end use
is approved in accordance with Section R316.6 using the
thickness and density intended for use.

}316.4 Thermal barrier. Unless otherwise allowed in Section
R316.5 or Section R316.6, foamn plastic shall be separated from
the interior of a building by an approved thermal barrier of min-
tmum '/, inch {12.7 mm) gypsum wallboard or an approved fin-
ish material equivalent to a thermal barrier material that will
limit the average temperature rise of the unexposed surface to
ro more than 250°F (139°C) after 15 minutes of fire exposure
complying with the ASTM E 1198 or UL 263 standard time temi-
perature curve., The thermal barrier shall be instatled in such a
manner that it will remain in place for 15 minutes based on
NFPA 286 with the acceptance criteria of Section R3(02.9.4,
FM 4880, UL 1040 or UL 1715,

R316.5 Specific requirements. The following requirements
shall apply to these uses of foam plastic unless specifically
approved in accordance with Section R316.6 or by other sec-
tions of the code or the reguirements of Sections R316.2
through R316.4 have been met.

R316.5.1 Masonry or concrete construction. The therrnal
barrier specified in Section R316.4 is not required in a
masonry or concrete wall, floor or roof when the foam plas-
tic insulation is separated from the interior of the building
by a minimum 1-inch {25 mim) thickness of masonry or con-
crete.

R316.5.2 Roofing. The thermal barrier specified in Section
R316.4 is not required when the foam plastic in a roof
assembly or under & roof covering is installed in accordance
with the code and the manufacturer’s instailation instruc-
tions and is separated from: the interior of the building by
tongue-and-groove wood planks or wood structural panel
sheathing in accordance with Section R803, not less than
%:; inch (11.9 mm;} thick bonded with exterior glue and
identified as Exposure 1, 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.

R316.5.3 Attics. The thermal barrier specified m Section
R316.4 is not required where all of the following apply:

1. Attic access is required by Section R807.1.

2. The space is entered only for purposes of repairs or

maintenance. -




APPENDIX O
GRAY WATER RECYCLING SYSTEMS

(The provisions contuined in this appendix are not mandatory unless specifically referenced ir: the adopting ordinance. }
Mote: Secrion P2601.2 of the International Residential Code reguires all plumbing fixfures that receive water or waste 1o dis-
charge to the sanitary drainage system of the structure. To allow for the use of a gray waier recycling svstem, Section P2601.2
of the International Residential Code should be revised to read as follows:

P2601.2 Connections. Plumbing fixtures, drains and appli-
ances used to receive or discharge Hquid 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 1o prevent indirect
waste systems.

Exception: Bathtubs, showers, lavatories, clothes washers
and laundry trays are not required to discharge to the sani-
tary drainage system where those fixtures discharge o an
approved gray water recycling systenm,

SECTION AQ101
GENERAL

AG101.1 Scope. The provisions of this appendix shall govern
the materials, design, construction and installation of gray
water systems for flushing of water closets and urinals and for
subsurface landscape irrigation {see Figures AO161.1(1} and
AGTIOLI(2)].

AQ161.2 Definition. The following term shall have the mean-
ng shown herein.

GRAY WATER. Waste discharged from lavatories, bathtubs,
showers, clothes washers and laundry rays.

AQ16L3 Permits. Permits shall be required in accordance
with Section R105 of the Inrernarional Residential Code.

AO101.4 Installation. In addition to the provisions of Section
AG101, systems for flushing of water closets and urinals shaft
comply with Section AQ102 and systems for subsurface land-
scape irrigation shall comply with Section AO103. Except as
provided for in Appendix O, all systems shall comply with the
provisions of the International Residential Code.

AO18L.5 Materials. Above-ground drain, waste and vent pip-
ing for gray water systems shall conform to one of the stan-
dards listed in Table P300G2.1(1) of the International
Residential Code. Gray water underground building drainage
and vent pipe shall conform to one of the standards listed in
Table P3002.1(2} of the Inrernarional Residential Code.

AO101.6 Tests, Drain, waste and vent piping for gray water
systems shall be tested in accordance with Section P2503 of the

International Residential Code.

AQ18L.7 Inspections. Gray waler systems shall be inspecied
in accordance with Section P2503 of the International Resi-

dential Code.
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AOI8L8 Potable water connections. Only connections in
accordance with Section AQ$02.3 shall be made between a
gray wafer recycling system and a potable water system.

AQI01.Y Waste water connections. Gray water recycling
systems shall receive the waste discharge only of bathtubs,
showers, lavatories, clothes washers and laundry trays.

AQ161.10 Filiration. Gray water entering the reservoir shal
pass through an approved filter such as a media, sand or
diatomaceous earth filter,

A0161.10.7 Reguired valve. A full-open valve shall be
installed downstream of the last fixture connection to the
gray water discharge pipe before entering the required filter.

AQ16L.11 Collection reserveoir. Gray water shall be collected
in an approved reservoir constructed of durable, nonabsorbent
and corrosion-resistant materials. The reservoir shall be a
closed and gas-tight vessel. Access openings shall be provided
1o allow inspection and cleaning of the reservoir interior,

AQI01.12 Overflow. The collection reservoir shall be
equipped with an overflow pipe of the same diameter as, or
larger than, the influent pipe for the gray water. The overflow
pipe shall be trapped and shall be indirectly connecied to the
sanitary drainage system.

A(Q101.13 Drain. A drain shafl be located at the lowest point of
the collection reservoir and shall be indirectly connected to the
sanitary drainage system. The drain shall be the same diameter
as the overflow pipe required in Section AQ101.12.

AO101.14 Vent required. The reservoir shail be provided with
a vent sized in accordance with Chapter 31 of the Inrernarional
Residential Code and based on the diameter of the reservoir
influent pipe.

SECTION AO102
SYSTEMS FOR FLUSHING WATER
CLOSETS AND URINALS

AQ162.1 Collection reservoir. The holding capacity of the
reservolr shall be a minimum of twice the volume of water
required to meet the daily flushing requirements of the fixtures
supplied with gray water, but not less than 50 gallons (189 L.
The reservoir shall be sized to limit the retention time of gray
water to a maximum of 72 hours.

A0162.2 Disinfection. Cray water shall be disinfected by an
approved method that uses one or more disinfectants such as
chlorine, iodine or ozone that are recommended for use with
the pipes, fittings and equipment by the manufacturer of the
pipes, fittings and equipment.
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AD102.3 Makeup water. Potable water shall be supplied as a
source of makeup water for the gray water system, The potable
water supply shall be protected against backflow in accordance
with Section P2902 of the Internarional Residential Code. A
full-open valve shall be located on the makeup water supply
line 1o the collection reservoir.

A0102.4 Coloring. The gray water shall be dyed blue or green
with a food grade vegetable dye before such water is supplied
1o the fixtures.

AO102.5 Maierials. Distribution piping shall conform to one
of the standards listed in Table P2905.4 of the [nternarional
Residential Code.

A0102.6 Identification. Distribution piping and reservoirs
shall be identified as containing nonposable water. Piping iden-
tification shall be in accordance with Section 608.8 of the /nfer-
national Plumbing Code®.

SECTION AOC1C3
SUBSURFACE LANDSCAPE
IRRIGATION SYSTEMS

AO103.1 Collection reservoir. Reservoirs shall be sized to [imit
the retention time of gray water to a maximum of 24 hours,

AD183.1.F Identification. The reservoir shall be identified
as containing nonpotable water,

A0103.2 Valves required. A check valve, and & full-open
valve located on the discharge side of the check valve, shall be
installed on the effiuent pipe of the collection reservoir.

AO103.3 Makeup water. Makeup water shall not be required
for subswrface landscape irrigation systems. Where makeup
water is supplied, the installation shall be in accordance with
Section AOJ02.3.

AO103.4 Dsinfection. Disinfection shall not be required for
gray water used for subsurface landscape irrigation systens.

A0103.5 Coloring. Gray waser used for subsurface landscape
irrigation systems shall not be required to be dyed.

AO103.6 Estimalting gray water discharge. The system shall
be sized in accordance with the demands per day per occupant
hased on the type of fixtures connected to the gray water sys-
tem. The discharge shall be calculated by the following equa-
fion:

C = AxB

A = Number of occupants:

(Equation AG-1)

Number of occupants shall be determined by the
actual pumber of occupants but not less than two
occupants for 1 bedroom and one occupant for each
additional bedroom.

B = Estimated fiow demands for each occupant:

25 gallons per day (95 Lpd) per occupant for showers,
hathtubs and lavatories and 15 gallons per day (37 Lpd)
per occupant for clothes washers or laundry trays,

¢ = Estimated gray water discharge based on the total
pumber of occupants.
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AG103.7 Percolation tests. The permeability of the soil in the
proposed absorption system shall be determined by percolation
tests or permeability evaluation.

A010¢3.7.1 Percolation tesis and procedures. At least
three percolation tests shail be conducted in each system
area. The holes shall be spaced uniformly in relation to the
bottom depth of the proposed absorption system. More per-
colation tests shall be made where necessary, depending on
system design.

AD103.7.1.1 Percolation test hole, The test hole shall
be dug or bored. The test hole shall have vertical sides
and a horizontal dimension of 4 inches 1o 8§ inches (102
mm o 203 mm). The bottom and sides of the hole shall
be scratched with a sharp-pointed instrument to expose
the natural soil. Allloose material shall be removed from
the hole and the bottom shall be covered with 2 inches
{51 mm) of gravel or coarse sand.

A0103.7.1.2 Test procedure, sandy soils. The hole shall
be filled with clear water to a mirdmum of 12 inches {305
mm) above the bottom of the hole for tests in sandy soils.
The time for this amount of water to seep away shall be
determined and this procedure shall be repeated if the
water from the second filling of the hole seeps away in 10
minutes or less. The test shall proceed as follows: Water
shall be added to a point not more than 6 inches (152 mm)
ahove the gravel or coarse sand. Thereupon, from a fixed
reference point, water levels shall be measured at 10-min-
ute intervals for a period of 1 hour. Where 6 inches (152
mm ) of water seeps away in less than 14 minutes, a shorier
interval between measurements shall be used, but in no
case shall the water depth exceed 6 inches (152 mm).
‘Where 6 inches (152 mm} of water seeps away in less than
2 minutes, the test shall be stopped and arate of tess than 3
minutes per inch (7 s/mm) shall be reported. The final
water level drop shall be used to calculare the percolation
rate. Soils not meeting the requirements of this section
shall be tested in accordance with Section AG103.7.1.3.

AG103.7.1.3 Test procedure, other soils. The hole shall
be filled with clear water, and a minimum water depth of 12
inches (305 mm) shall be maintained above the bottom of
the hole for a 4-hour period by refilling whenever necessary
or by use of an automatic siphon. Water remaining in the
nole after 4 hours shall not be removed. Thereafier, the soil
shall be allowed to swell not less than 16 hours or more than
30 hours, Immediately after the soil swelling period. the
measurements for determining the percolation rate shall be
made as follows: Any soil sloughed into the hole shall be
rernoved, and the water level shall be adjusted to 6 inches
(152 mm) sbove the gravel or coarse sand. Thereupon,
from a fixed reference point, the water level shall be mea-
sured at 30-minute intervals for a period of 4 hours, unless
two successive water level drops do not vary by more than
(.62 inch (16 mm). At least three water level drops shall be
observed and recorded. The hole shall be filled with clear
water to a point not inore than 6 inches {152 mm) above the
gravel or coarse sand whenever it becomes nearly empty.
The water level shall not be adjusted during the three mea-
surement periods except (o the limits of the last measured
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water level drop. When the first 6 inches {152 mm) of water
seeps away in less than 30 minutes, the time interval
berween measurements shall be 10 minutes and the testrun
for 1 hour. The water depth shall not exceed 5 inches (127
mm; at any time during the measurernent period. The drop
that occurs during the final measurement period shall be
used in calculating the percolation rate.

A0103.7.1.4 Mechanical test equipment. Mechanical
percolation test equipment shallbe of anapproved type.

AQ103.7.2 Permeability evaluation. Soil shall be evalu-
ated for estimated percolation based on structure and texture
in accordance with accepted soil evaluation practices. Bor-
ings shall be made in accordance with Section AO103.7.1
for evaluating the scil.

A0103.8 Subsurface landscape irrigation site location. The
surface grade of all soil absorption systems shall be located at a
point lower than the surface grade of any water well or reser-
voir on the same or adjoining property, Where this is nct possi-
ble, the site shall be located so surface water drainage from the
site is not directed toward a well or reservoir. The seil abscrp-
tion system shall be located with a minimum horizonial dis-
tance between various elements as indicated in Table AO103.3.
Private sewage disposal systems in compacted areas, such as
parking lots and driveways, are prohibited. Surface water shall
be diverted away from any soil absorprion site on the same or
neighboring lots.

TABLE AC103.8
LOCATION OF GRAY WATER SYSTEM

MINIMUM HORIZONTAL DISTANCE
a HOLDING IRRIGATION N
TANK DISPOSAL
ELEMENT {fent) FIELD (feet}

Buildings 5 2
Prppel‘ty line adjoining 5 5
private property
Public water main 10 4 10
Seepage pits 5 3
Septic tanks G 5
Streams and lakes 50 50
Water service 5 5
Water wells 50 150

For SI: 1 foot = 304.8 mm.

AQ103.9 Installation. Absorption systems shall be mstalied
in accordance with Sections AQ103.9.1 through AO103.85t0
provide landscape irrigation without surfacing of gray water.

A0103.9.1 Absorption area. The total absorption area
required shall be computed from the estimated daily gray
water discharge and the design-loading rate based on the
percolation rate for the site. The required absorption area
equals the estimated gray water discharge divided by the
design-loading rate from Table AG103.9.1.

azn

TABLE AQ103.9.1
DESIGN LOADING RATE

PERCOLATION RATE DESIGN LOAD FACTOR A
(minutes per inch) (galfons per square foot per day} |

10 to less than 10 1.2 N
10 to less than 30 0.8
36 1o less than 45 0.72
4510 60 0.4 B

For SI: | minute per inch = 2.362 s/mm;
1 gallon per square foot = 4,743 L.

A0183,9.2 Seepage trench excavations. Seepage treach
excavations shall be a minimum of 1 foot (305 mm) to a
maximum of 3 feet (1524 mm) wide. Trench excavations
shall be spaced a minimum of 2 feet (610 mm) apart. The
soil absorption area of a seepage trench shalf be computed
by using the bottom of the trench area (width) multiplied by
the length of pipe. Individual seepage trenches shall be a
maximum of 100 feet (30 480 mun) in developed length.

A0103.9.3 Seepage bed excavations. Seepage bed excava-
tions shall be a minimum of 3 feet (1524 mm} wide and have
more than one distribution pipe. The absorption area of 2
seepage bed shall be computed by using the bottom of the
trench area. Distribution piping in a seepage bed shall be
uniformly spaced a maximam of 5 feet {1524 mm) and a
minimum of 3 feet (914 mm) apart, and a maximum of 3 feet
(914 mm} and a minimum of 1 foot (303 mm) from the side-
wall or headwall.

AD103.9.4 Excavation and construction. The bottom of a
trenich or bed excavation shall be level. Seepage trenches or
beds shall not be excavated where the soil is so wet that such
imaterial rolled between the hands forms a soil wire. All
smeared or compacted soil sarfaces in the sidewalls or bot-
tom of seepage trench or bed excavations shall be scarified
to the depth of smearing or compaction and the loose mate-
rial removed. Where rain falls on an open excavation, the
soil shall be left until sufficiently dry so a soil wire will not
form when soil from the excavation bottom is rolled
between the hands. The bottom area shail then be scarified
and loose material removed.

AO103.9.5 Aggregate and backfill, A minimum of 6
inches (152 mm) of aggregate ranging in size from '/, to 2"/,
inches (13 mm to 64 mm) shall be laid into the trench below
the distribution piping elevation. The aggregate shall be
evenly distributed a minimum of 2 inches (51 mm) over the
top of the distribution pipe. The aggregate shall be covered
with approved synthetic materials or 9 inches (229 mrm) of
uncompacted marsh hay or straw. Building paper shall pot
be used to cover the aggregate. A minimum of @ inches (229
mm) of soil backfill shall be laid above the covering.

A0103.19 Distributien piping. Distribution piping shall be
not less than 3 inches (76 mm) in diameter. Materials shall
comply with Table AO103.10. The top of the distribution pipe
shall be not less than 8 inches (203 mm) below the original sur-
face. The slope of the distribution pipes shall be a minimum of
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2 inches (51 mm) and 2 maximum of 4 inches (102 mm) per
100 feet (30 480 mm).

AQ163.11 Joints. Distribution pipe shall be joined in accor-
dance with Section P3003 of the International Residential
Code.

TABLE AG103.10
DISTRIBUTION PIPE

MATERIAL TANDARD
Polyethylene (PE) plastic pipe ASTM F 405
Polyviny] chlaride (PVC) plastic pipe ASTM D 2729

Petyvinyl chioride (PVC) plastic pipe

with pipe stiffness of PS 35 acd PS 50 ASTMF 1488
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APPENDIX ©

44

821



Nationai Association of Home Builders
Recommended State & Local Amendments to the
2008 Edition of the National Electrical Code (NEC)

Issue: Tamper-resistant Receptacles

2008 NEC Section: Section 406.11 Tamper-resistant Receptacles

Recommended Amendment: Delete text as follows

Reason:
This new requirement is not based on sound technical information that

adequately substantiates that such a requirement will result in protecting small children
from burns or injury. During the previous code revision cycle to the National Electrical
Code, the supporting documentation for the proposal was based on the summarization
of several National Electronic Injury Surveillance System reports from 1991-2001. The
NEISS system gathers its data by sampling a group of monitored hospitals for the total
number of injuries treated. They then take these figures and calculate the estimated
national average. The NEISS reports do not provide any supporting information of
where the child was located at the time the injury occurred, much less that that all
incidents occurred in dwelling units or if any child safety devices were present at the
time the injury occurred.There is no scientific research available which has proven
tamper-resistant receptacles are more effective than other safety devices that are
currently available on the market. The fact sheet, produced by the National Fire
Protection Association, states that TR receptacles are preferred over plastic safety caps
for the reason that the caps may be lost and may be a choking hazard for some ages.
Based on the supporting information given at the time of the proposal, it is still
unclear why dwellings were singled out among all other related occupancies were
children are found and often left unattended. In the substantiation it was noted that
these devices are designed to protect children when their parents or guardians turn
away for that split moment when a tragedy could occur. This type of tragedy coutd occur
in any number of occupancies that children are present, not just in one- and two-family
dwellings. As written the proposal is too broad in scope and requires tamper-resistant
receptacles in areas of the home that should not pose a threat to unattended children.
Receptacles that are not readily accessible or that are dedicated for equipment should
not be required to be tamper resistant. Examples of these areas that tamper-resistant
receptacles should not be required are those found in attics, crawispaces, mechanical
rooms, behind equipment such as dishwasher, stoves, refrigerators, countertops, efc.
To require tamper-resistant receptacles in these and other areas, not accessible to
children under the age 4, shows a complete lack of forethought of the code requirement
and a lack of common sense on the part of the committee that approved the proposal.
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To arbitrarily require without any supporting statistics or data linking these areas to any
recorded instance of an injury, shows a complete lack of due process.

Another concern that was shared by many on the technical review committee
was the amount of force that must be applied to insert cords into the tamper-resistant
device and how it will affect the elderly community. The devices are designed in a way
that the springs will not open uniess the prongs are properly aligned with the shutters
and are receiving equal amounts of pressure. Many on the panel voiced their opinions
that there was a lack of product testing showing whether there will be an impact to the
aging community's ability to use the new devices.

NAHB urges all jurisdictions that will be adopting the 2008 edition of the National
Electrical Code to amend by deleting Article 406.11.

Notes/additional background:

During the 2008 revision Cycle, the National Electrical Manufacturers Association
submitted the proposal to require tamper-resistant receptacles in all areas of a dwelling
as indicated in Article 210.52 of the NEC®. Over 29 negative comments were submitted
in response to the proposal and all 29 comments were rejected by the technical
committee. The negative comments were submitted by electrical contractors, elecirical
inspectors, and some manufactures. Below is a fist concerns that were raised by

negative comments:

1. The required force to insert cords into the device may prove too much for the
elderly or disabled.

2. There is no scientific data directly comparing current available safety devices to
tamper-resistant receptacles to support the claim that TR are more effective and
will reduce the number of accidents.

3. That the proponent should provide data listing the areas of the dwelling where
injuries have occurred, thereby proving the need for tamper receptacle in areas
such as attics, crawlspaces, mechanical rooms, countertops and other areas
where the receptacles are normally out of reach of children.

4. Atthe time the proposal was approved, it was unknown whether any
manufacturers were producing tamper-resistant devices that were compatible or
integrated with arc-fault and ground-fault circuit interrupters.

5. The supporting documentation submitted by the proponent clearly stated “the
results of these incidents are rarely fatal”, and that further research should be
conducted along with more product development before any such mandate
should be implementad.

6. That the technical committee should remember, the code is not able to protect
each person, in every situations, from every conceivable harm and should not be
used as a tool to differ the responsibilities of the parent or caregiver who should
be monitoring the children.

7. That the substantiation lacked any credible justification for disallowing the use of
plastic safety caps other than claiming that they could be lost or become a
choking hazard.
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8. Why limit tamper-resistant receptacles to dwellings? There are several other
occupancies that do not require these devices, yet children are present and the
recepiacles are accessible.

9. Tamper-resistant receptacles should be an option for dwellings that children
occupy and not mandatory for dwellings where children are not present.

Staff Contact: Steven Orlowski - sorlowski@nahb.com - 800-368-5242, ext. 8303
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National Fire Protection Association
National Electrical Code®

Fact Sheet - )
. . NFPA
Tamper-Resistant Electrical Receptacles

What are tamper-resistant electrical receptacles and what is the new requirement?

The 2008 National Electrical Code® (NEC®) will require new and renovated dwellings to have tamper-
resistant (TR) receptacles. These receptacles have spring-loaded shutters that close off the contact
openings, or slots, of the receptacles. When a plug is inserted into the recepiacle, both springs are
compressed and the shutters then open, allowing for the metal prongs to make contact to create an electrical
cireuit. Because both springs must be compressed at the same time, the shutters do not open when a child
attempts to insert an object into only one contact opening, and there is no contact with electricity. Tamper-
resistant receptacles are an important next step to making the home a safer place for children.

Why require tamper-resistant electrical receptacles?
Fach year, approximately 2,400 children suffer severe shock and burns when they stick items into the slots
of electrical receptacles. It is estimated that there are six to 12 child fatalities a year related to this.

If homeowners do not have children, are TR receptacles required?

Yes. Owners or tenants of homes and apartments change frequently. In addition, exposure to electrical
shock and burn accidents are not limited to a child’s own home. Children visit homes of relatives and
friends who don't have children of their own. This requirernent ensures all new homes and apartments are
safe for children, whether the home is their own or they are there on a temporary basis.

Do TR receptacles require greater insertion strength than standard recepiacles?
TR receptacles require comparable force to other receptacles. The msertion force may vary depending on
the newness of the device to the shape or style of the plug being inserted.

Are TR receptacles costly?
No. The projected cost of a TR receptacle adds about $0.50 to the cost of an unprotected receptacle. Based

on current statistics, the average home has about 75 receptacles resulting in an overall added cost of under
$40. This amount may vary slightly based on the type and style of TR receptacle used. This minimal
increase in cost buys a significant increase in electrical safety for children.

Shouldn’t people accept responsibility for their children and teach their children not te stick items in
receptacles?

Accidents involving children and receptacles cannot be blamed entirely on poor parenting. They involve
people who look away for a moment, only to face undue tragedy and pain as the resuit of a child's curiosity.
The NEC’s mission is to provide electrical safety in the home. TR receptacles are a simple and easy way to
protect children from serious injuries that continue to happen every year.

Why are TR receptacles preferred over products such as receptacles with caps or with sliding
receptacle covers?

Receptacle caps may be lost and also may be a choking hazard for some ages. Children can leam to defeat
sliding receptacle covers when they watch their parents. TR receptacles provide security against the
insertion of objects other than cord plugs into the energized parts.

What is the NEC?

The NEC is the National Electrical Code. The NEC's mission is to provide practical safeguards from the
hazards that arise from using electricity. It is the most widely adopted safety code in the United States and
the world, and it is the benchmark for safe electrical installations. The NEC is an evolving document,

developed through an open consensus process. A new edition is issued every three years.

For more information, visit www.nfpa.org.



DEVICES AND LUMINAIRES

nonconducting, noncombustible material or shatl
be protected by a ground-fault circuit interrupter.

E4001.12 Dimmer switches. Generai-use dimmer switches
shall be used enly to control permanently instatted incandes-
cent luminaires (lighting fixtures) except where listed for the
controi of other loads and instalied accordingly.

E4001,13 Multipole snap switches. A multipole, general-use
snap switch shall not be fed from more thar a single circuit
unless it is listed and marked as a two-circuit or three-circuit
switch, or unless its voltage rating is not less than the nominal
line-to-line voltage of the system supplying the circuits.

SECTICN E4002
RECEPTACLES

E4002.1 Rating and type. Receptacles and cord connectors
shall be rated at not less than 15 amperes, 125 volts, or 15
amperes, 250 volts, and shall notbe a lampholder type. Recep-
tacles shall be rated in accordance with this section.

F4002.1.1 Single receptacle. A single receptacle installed
on an individual branch circuit shall have an ampere rating
not less than that of the branch circuit.

£4002.1.2 Two or more receptacles. Where connected toa
branch cireuit supplying two or more receptacles or outlets,
receptacles shall conform to the values listed in Table
E4002.1.2.

TABLE E4002.1.2

RECEPTACLE RATINGS FOR VARIOUS SIZE
MULTL-OUTLET CIRCUITS

CIRCUIT RATING {amperes} i RECEPTACLE RATING (amperes)

15 | 15

- 20 15 or 20 §
- 0 30 o
» 40 40 or 30 }
50 ae 30 é

F4002.2 Grounding type. Receptacles installed on 13- and
20-ampere-rated branch circuits shall he of the grounding type.

E4002.3 CO/ALR receptacles. Receptacles rated at 20
amperes or less and directly connected to aluminum conduc-
tors shall be marked CO/ALR.

£4002.4 Faceplates. Metal face plates shall be grounded.

F4002.5 Position of receptacle faces. After installation,
receptacie faces shall be flush with or project from face plates
of insulating material and shall project a minimum of 0.013
inch (0.381 mm) from metal face plates. Faceplates shall be
installed 50 as to completely cover the opening and seat against
the mounting surface.
Exception: Listed kits or assemblies encompassing recep-
tacles and nonmetallic faceplates that cover the receptacle
face, where the plate cannot be installed on any other recep-
tacle, shall be permitted.

7066

E4002.6 Receptacle mounted in boxes. Receptacles mounted
in boxes that are set back from the finished wall surface as per-
mitted by Section E3906.3 shal} be instalied so that the mount-
ing yoke or strap of the receptacle is held rigidly at the finished
surface of the wall. Receptacles mounted in boxes thatare flush
with the wall surface or project therefrom shall be so installed
that the mounting yoke or strap is seated against the box or
raised cover.

E4002.7 Receptacles mounted on covers. Receptacles
mounted to and supported by a cover shall be held rigidly
against the cover by more than one screw or shall be a device .
assembly or box cover iisted and identified for securing by a -7
single screw. '

E4002.8 Damp locations. A receptacle installed outdoors ina
location protected from the weather or in other damp locations
shatl have an enclosure for the receptacle that is weatherproof
when the receptacle cover(s) is ciosed and an attachment plug
cap is not inserted. An instailation suitable for wet locations
shall also be considered suitable for damp locations. A recepta- -
cle shall be considered to be in & location protected from the
weather where located under roofed open porches, canopies
and similar structures and not subject to rain or water runoft’
Fifteen- and 20-ampere, 125- and 250-volt nonlocking recep-
tacles installed in damp locations shall be listed a
weather-resistant iype. L

F4002.9 Fifteen- and 20-ampere receptacles in wet locations.

Where installed in a wet location, 13- and 20-ampere, 125- and::
250-voit receptacles shall have an enclosure that is weatherproof
whether or not the attachment plug cap is inserted. Fifteen- and
20-ampere, 125- and 250-volt nonlocking receptacles installed
in wet locations shall be a listed weather-resistant type.

£4002.10 Other receptacles in wet locations. Where a recep
racle other than a 15~ or 20-amp, 125- or 250-volt receptacle is
installed in a wet location and where the product intended to be
plugged into it is not attended while in use, the recepiacle shall
have an enclosure that is weatherproof both when the attach->
ment plug cap is inserted and when it is removed. Where such.
receptacie is installed in a wet location and where the produc
intended to be plugged into it will be attended while in use, the
receptacle shall have an enclosure that is weatherproof when -

the attachment plug cap is removed.

£4602.11 Bathtub and shower space. A receptacie shatl 1ol
be installed within or directly over a bathtub or shower stal_l.- :

[4002.12 Fiush moeunting with faceplate. In damp ©F we
locations, the enclosure for a receptacle instailed in an outl_ef: )
box flush-mounted in a finished surface shall be made weather~
proof by means of a weatherproof faceplaie assembly that Pro-;
vides a water-tight connection between the plate an .the -
finished surface.

£4002.13 Exposed terminals, Receptacles shall be enclose
so that live wiring terminals are not exposed Lo contact. . .
E4002.14 Tamper-resistant receptacles. In arcas speciﬁedt ’
Section E3901.1, 125-voit, 15- and 20-ampere receptac

shall be listed tamper-resistant receptacles.

~ODE
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SECTION E3801
RECEPTACLE QUTLETS

£3901.1 General. Outlets for receptacies rated at 125 volts, 15-
and 20-amperes shall be provided in accordance with Sections
£3901.2 through E3901.11. Receptacle outlets required by this
section shall be in addition to any receptacle that is:

I, Part of a lwminaire or appliance:
7 Located within cabinets or cupboards;

3. Controlled by a wall switch in accordance with Section
£3903.2, Exception 1; or

4. Located over 5.5 feet (1676 mm) above the fioor.

Permanently installed electric baseboard heaters equipped
with factory-installed receptacle outlets, or outlets provided as
* a separate assembly by the baseboard manufacturer shalt be
permitted as the required outlet or outlets for the wall space uti-
Jized by such permanently installed heaters. Such receptacle
outlets shall not be connected to the heater circuits.

' E3901.2 General purpose receptacle distribution. In every
kitchen, faraily room, dining room, living roorm, parlor. library,
der, sun room, bedroom, recreation room, or similar room or
area of dwelling units, receptacle outlets shall be installed in
accordance with the general provisions specified in Sections
E3901.2.1 through E3901.2.3 (see Figure E3901.2).

E3961.2.1 Spacing. Receptacles shall be instailed so thai no
point measured horizontally along the floor line in any wall
space is more than 6 feet 1 829 mum, from areceptacle outlet,

N
-——-—-*._....».-i-———.-

T )

J——

FIXED PANEL \

FLOOR RECEPTACLE

125

For ST | foot = 304.8 mm.

FIGURE E3901.2
GENERAL USE RECEPTACLE DISTRIBUTION
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CHAPTER 39
POWER AND LIGHTING DISTRIBUTION

E3901.2.2 Wall space. As used in this section, a wall space
shall include the following:

1. Any space that is 2 feet (610 mm) or more in width,
including space measured around corners, and that is
unbroken along the floor Iine by doorways, fire-
places, and similar openings.

[

. The space occupied by fixed panels in exterior walls,
excluding sliding panels.

3. The space created by fixed room dividers such as rail-
ings and freestanding bar-type countess.

F3901.2.3 Floor receptacies. Receptacle outlets in floors
shall not be counted as part of the required number of recep-
tacle outlets except where located within 18 inches (457
mm) of the wall,

13901.3 Small appliance receptacles. In the kitchen, pantry,
brealfast roown, dining room, or similar area of a dwelling unit,
the two or more 20-ampere small-appliance branch circuits
required by Section E3703.2, shall serve all wall and floor recep-
tacle outlets covered by Sections E3901.2 and E3901.4 and
those receptacle outlets provided for refrigeration appliances.

Exceptions:

1. In addition to the required receptacles specified by Sec-
tions E3901.1 and F3901.2, switched receptacles sup-
plied from a general-purpose branch circuit as defined in
Section E3903.2, Exception ! shall be permitted.

2. The receptacle outlet for refrigeration appliances shall
be permitted to be supplied from an individual branch
circuit rated at 15 amperes or greater.

E3961.3.1 Other outiets prohibited. The two or more
small-appliance branch circuits specified in Section E3601.3
shall serve no other outiets.

Exceptions:

1. A receptacle instalied solely for the electrical sup-
ply to and support of an electric clock in any of the
rooms specified in Section E3901.3.

(o]

. Receptacles installed to provide power for supple-
mental equipment and lighting on gas-fired ranges,
ovens, and counter-mounted cooking units,

KE3901.3.2 Limitations. Receptacles installed in 2 kitchen
10 serve countertop surfaces shall be supplied by not less
than two small-appliance branch circuits, either or both of
which shall also be permitted to supply receptacle outlets in
the same kitchen and in other rooms specified in Section
F3901.3. Additional small-appliance branch circuits shall
be permitted to supply receptacle outlets in the kitchen and
other rooms specified in Section E3901.3. A small-appli-
ance branch circuit shall not serve more than one kitchen,

E3901.4 Countertop receptacles. In kitchens pantries, break-
fast rooms, dining rooms and similar areas of dwelling units,

681
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POWER AND LIGHTING DISTRIBUTION

receptacle cutlets for countertop spaces shall be instailed in F3901.4.3 Peninsular countertop space. At least one
accordance with Sections E3901.4.1 through E3901.4.5 (see receptacie outlet shall be installed at each peninsular
Figure E3901.4). Where a range, counter-mounted cooking counteriop space with a long dimension of 24 inches (61
unit, or sink is installed in an island or peninsular countertop mm) or greater and a short dimension of 12inches (305 mm)
and the width of the countertop behind the range, coun- or greater. A peninsular countertop is measured from the
rer-mounted cooking unit, or sink is less than 12 inches {305 connecting edge.
mm} the range, counter«moum‘;ed cocking unit, or sink bas £3001.4.4 Separate spaces, Countertop spaces separates
divided the countertop space into two separale counteriop i - . .

e . - n . by range tops. refrigerators, or sinks shail be considered as
spaces as defined in Section E3%01.4.4, Each separate i . .

separafe COUNLertop spaces 1n applying the requirements of -

countertop space shall comply with the applicable require- Seotions B3001.4.1, E3901.4.2 and E3901.4.3
menis of this section. S AL, 4. 43,

N £3901.4.5 Receptacle outlet Jocation. Receptacle outlets
133901.4.'1 Wall Lguntertsp space. A receptacie ‘outlet <hali be located not more than 20 inches (308 mm) above the
shall be installed at each wall countertop space 12 inches _ acl lets shall be ins o

- ; . . countertop. Recepiacle outiets sha not be installed in g
(305 mum) or wider. Receptacle outlets shall be installed so face-up position in the work su rfaces or countertops. Recep
that po point along t_be wall line is more than 24 mche‘s (610 tacle outlets rendered not readily accessible by appliances
mm), measured horizontally from a receptacle outlet in that fastened in place, appliance garages sinks Or rangetops as

: - Sy E i

space. addressed in the exception to Section E3901.4.1, or appli-
Exception: Receptacle ontlets shall not be required on a ances occupying dedicated space shall not be considered as
wall directly behind a range, counter-mounted cooking these required outlets.
unit Gl‘/ sink in the installation described in Figure Exception: Receptacle outlets shall be pe rmitted to be
E3901.4.1. mounted not more than 12 inches (305 mm) below the
F3501.4.2 Isiand countertop spaces. At least one receptacle countertop in construction designed for the physically
outlet shall be installed at each island countertop space with a impaired and for istand and peninsular countertops where the
long dimension of 24 inches (610 mm) or greater and a shert countertop is flat across its entire surface and there are no

dimension of 12 inches (305 mm) or greater. means o mount a receptacle within 20 inches (308 mm)

. Outletwithin j  Qutieinol required . Outlet within

¢ 1 ; ; . {
!,_,: i 28 -—;~ IL_ z 11 £y : 24 in. : if X <12 in. 24 in. e
| gD T
GFCi REFRIGERATOR GFCY GFC X
GFCL :
P k1
L
é.
SINK e oo eremsreeeeererraa?
i Sink, range or counier-mounted cooking unit extending from face of counter
T
& >
JL el el i B
Cutlets not required —— ; G
» § % <18 in. ;‘ewOudut wathin 24 i, i

.,

S

OO h

! TN
= i :

o e

Cutiet within
aFolE—4 )
241n.

a
o
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Q

GFCH GF

Sink, range or counter-mounted cooking unit meunted in gormer
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ﬁlﬁ !

2 & @
For $i: | foot = 304.8 mm. For SI: 1 inch = 254 mm.
FIGURE E3901.4 FIGURE E3901.4.1
COUNTERTOP RECEPTACLES DETERMINATION OF AREA BEHIND SINK OR RANGE

Y.
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above the counteriop, such as in an overhead cabinet. Recep-
tacles mounted below the countertop in accordance with this
exception shali not be located where the countertop extends
more than 6 inches (152 mim} beyond its support base.

£3901.5 Appliance receptacie outlets. Appliance receptacle
outlets installed for specific appliances, such as laundry equip-
ment. shall be instalied within 6 feet (1829 mm) of the intended
location of the appiiance,

E3901.6 Bathroom. At least one wall receptacle cutlet shall be
installed in bathrooms and such outlet shall be lecated within
36 inches (914 mm) of the outside edge of each lavatory basin.
The receptacle outlet shall be located on a wall or partition that
is adjacent to the lavatory basin location, or installed on the side
or face of the basin cabinet not more than 12 inches (305 mm)
below the countertop.

Receptacte outlets shail not be instalied in a face-up position
inthe work surfaces or countertops in a2 bathroom basin location.

T E3901.7 Outdoor outlets, At least one receptacie outlet thar is
accessibie while standing at grade level and located not more than 6
feet, 6 inches (1981 mm) above grade, shall be installed ouidoors at
the front and back of each dwelling unit having direct access to
grade. Balconies, decks, and porches that are accessible from inside
of the dwelling unit and that have a usable area of 20 square feet
{1.86 m?) or greater shall have atleast one receptacle outlet installed
within the perimeter of the balcony, deck, or porch. The receptacle
shall be Jocated not more than 6 feet, 6 inches (1981 mum) above the
balcony, deck, or porch surface.

E3901.8 L aundry areas. At least one receptacle outlet shall be
instalied o serve laundry appliances.

E3901.9 Basernents and garages. At least one receptacle outlet,
in addition to any provided for specific equipment, shall be
instalied in each basement and in each aftached garage, and in
each detached garage that is provided with electrical power.
Where a portion of the basement s findshed into one or more
habitable room(s), each separate unfinished portion shall have a
receptacle outlet installed in accordance with this section.

E3961.16 Haliways. Hallways of 10 feet (3048 mm} or more
in length shall have at least one receptacle outlet. The hall
length shali be considered the length measured along the cen-
terline of the hall without passing through a doorway.

E3901.11 HVAC ountlet. A 125-volt, single-phase, 15- or
20-ampere-rated receptacle outlet shall be installed at an acces-
sible location for the servicing of heating, air-conditioning and
refrigeration equipment. The receptacie shall be tocated on the
same level and within 25 feet (7620 mm) of the heating,
air-conditioning and refrigeration equipment. The receptacle
outlet shall not be connected to the load side of the HVAC
equipment disconnecting means.

Exeeption: A receptacie outiet shall not be required for the
servicing of evaporative coolers.

2009 INTERNATIONAL RESIDENTIAL CODE®
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SECTION E3902
GROUND-FAULT AND ARC-FAULT
CIRCUN-INTERRUPTER PROTECTION

¥3962.1 Bathroom receptacies. All 125-volt, single-phase,
15- and 20-ampere receptacies installed in bathrooms shall
have ground-fault circuit-interrupter protection for personnel.

E3902.2 Garage and accessory building receptacles. All
125-valt, single-phase, 15- or 20-ampere receptacles installed
in garages and grade-level portions of unfinished accessory
buildings used for storage or work areas shall have ground-
fauit circuit-interrupter protection for personnel.

E3962.3 Outdoor receptacies. All 125-volt, single-phase, i5-
and 20-ampere receptacles installed outdoors shall have
ground-fault circuit-interrupter protection for personnel.

Exception: Receptacles as covered in Section E4101.7.

E3902.4 Crawl space receptacles. Where a crawl space is at
or below grade level, all 125-volt, single-phase, 15- and
20-ampere receptacles installed in such spaces shali have
ground-fault circuit-interrupter protection for personnel.

E3982.5 Unfinished basement receptacles. All 125-voly, sin-
gle-phase, 15- and 20-ampere receptacles installed in unfin-
ished basements shall have pround-fault circuit-interrupter
protection for personnel. For purposes of this section, unfin-
ished basements are defined as portions or areas of the base-
ment not intended as habitable rooms and limited (o storage
areas, work areas, and the like.

Fxception: A recepiacle supplving only a permanently
instatied fire alarm or burglar alarm system.

E3902.6 Kitchen receptacles. All 125-volt, single-phase, 13-
and 20-ampere receptacles that serve countertop surfaces shall
have ground-fault circuit-interrupter protection for personnel.

¥3902.7 Lanndry, utility, and bar sink receptacles. All
125-volt, single-phase, 15- and 20-ampere receptacies that
are located within 6 feet (1829 mm) of the outside edge of a
laundry, utility or wet bar sink shall have ground-fault cir-
cuit-interrupter protection for personnel. Receptacle outlets
shall not be installed in a face-up position in the work surfaces
or counterfops.

E3902.8 Beathouse receptacies. All 125-volt, single-phase,
15- or 2{-ampere receptacles installed in boathouses shali have
ground-fault circuit-interrupter protection for personnel.

E3962.9 Boat hoists. Ground-fault circuit-interrupter protec-
tion for personnel shall be provided for 240-volt and less out-
lets that supply boat hoists.

E3962.10 Electrically heated floors. Ground-fault cir-
cuit-interrupter protection for personnel shaill be provided for
electrically heated floors in bathrooms, and in hydromassage
bathtub, spa and hot tub locations.

£3902.11 Arec-fault circuit-interrupter protection. Al
branch circuits that supply 120-volt, single-phase, 15- and
28-ampere outlets installed in family rooms, dining rooms, Tiv-
ing rooms, parlors, libraries, dens, bedroems, sunrooms, recre-
ations rooms, closets, haltways and similar rooms or areas shall
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‘§§ DicD Code Change Number:

VIRGINIA DEPARTMENT OF HOUSING AND COMMUNITY DEVELOPMENT
DIVISION OF BUILDING AND FIRE REGULATION

Code Change Form for the 2009 Code Change Cycle

Proponent Information (Check one): [XIndividual [lGovemment Entity [ ]Company

Name: Roger Robertson Representing: Self

Mailing Address: 9800 Government Center Parkway, Chesterfield, VA 23832

Email Address: robertsonr@chesterfield.gov Telephone Number: 804-751-4749

Proposal Information

Code and Section{s): 2006 Virginia Residential Code; Section R602.10

Proposed Change (including all relevant section numbers if multiple sections).
Change section R602.10 of the Virginia Residential Code as follows:
R602.10 Wall bracing. The use of this section is subject to the following clarification of cross-references:

no change to items 1-4)

5. Change the reference in Section R502.2.1 from Section R602.10.8 to Section R602.10.5 of this section.

new—buildine ; : aced-in-accordance-with—this—section: 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 the International Building Code. For
structures in areas where the wind speed from Table R301.2(1) is 110 mph or greater, an engineered
design 1s required.

The building official may require the permit applicant to identify and locate on the construction documents
the bracing methods utilized.

Supporting Statement {including intent, need, and impact of the proposal):

The language proposed to be deleted is associated with scoping criteria - not technical requirements - and s,
therefore, inappropriate in its current location. The scope of the code is set out in chapter 1, including clear
parameters for its applicability to existing and new construction. Deleting the sentence as shown will
eliminate the erroneous language and reduce confusion that has come up because of the apparent
contradiction between the scope of the Virginia Uniform Statewide Building Code and the section's reference

to conversions.
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The Virginia Mother Ship May 8, 2009
1. Revise Section R602.3 as follows:

R602.3 Design and Construction. Exterior walls of wood-frame construction shall be designed and constructed in
accordance with the provisions of this chapter and Figures R602.3(1) and R602.3.{2) or in accordance with AF&PA’s
NDS. Components of exterior walls shall be fastened in accordance with Tables R602.3(1) through R602.3(4)_and
Section R602.3.7. Structural wall sheathing shall be fastened directly to structurat framing members. Exterior wall
coverings shall be capable of resisting the appropriate wind pressures listed in Table R301.2(2) adjusted for height and
exposure using Table R301.2(3). Wood structural panel sheathing used for exterior walls shall conform to the
requirements of Table R802.3(3).

Studs shall be continuous from a support at the sole plate to a support at the top plate to resist loads
perpendicular to wall. The support shall be a foundation or floor, ceiling or roof diaphragm or shall be designed in

accordance with accepted engineering practice.

Exception: Jack studs, trimmer studs and cripple studs at openings in walls that comply with Tables
R502.5(1) and R502.5(2).

2. Revise Table R602.3(1) by adding the following row under “wall” connections as follows:.

TABLE R602.3(1)
FASTENER SCHEDULE FOR STRUCTURAL MEMBERS
NUMBER AND
TYPE OF
ITEM DESCRIPTION OF BUILDING ELEMENTS FASTENER™"* SPACING OF FASTENERS
ROOF
1 Blocking between joists or rafters to {op plate, toe nail 3-8d 21" x 0.113" -
2 Ceiling joists to plate, toe nail 3-8d {2 %" x 0.113" -
3 Ceiling joist not attached to parallet rafter, laps over 3-10d -
partitions, face nail
4 Coliar tie to rafter, face nail, or 1-1/4" x 20 gage ridge 3-10d (3" x 0.128%) -
strap
5 Rafier to plate, toe nail 2-16d (3 ¥4 "x 0.1357) --
8 Roof rafters to ridge, valley or hip rafters:
toe nail 4-16d (3 " x 0.135") -
face nait 3-16d (3 6" x 0.135™) -
WALL
7 Built-up serper studs — face nail 10-d (3" x 0.128") 24" 0.¢.
8 Abutting studs at intersecting walt corners, face nail 16-d (3 4" x 0.1357) 12°0c

Remainder of table unchanged except change subsequent itern numbers accordingly.
3. Move existing Section R602.10.1.2.1 to new Section R602.3.7 and revise as folfows:

R602.3.7 R602.10.1.2.1-Braced wall panel uplift load path. Braced wall panels located at exterior walls that support
roof rafters or trusses (including stories below top story} shall have the framing members connected in accordance

with one of the following:
1. Fastening in accordance with Table R602.3(1) where:

1.1 The basic wind speed does not exceed 90 mph (40 m/s), the wind exposure category is B, the
roof pitch is 5:12 or greater, and the roof span is 32 feet (9754 mm) or less, or

12 The net uplift value at the top of a wall does not exceed 100 plf (146 N/mm). The net uplift
value shall be determined in accordance with Section R802.11 and shall be permitted to be
reduced by 40 80 pif (57 88 N/mm) for each full wall above_and 40 pif (67 N/mm) for each floor
platform above.

2. Where the net uplift value at the top of a wall exceeds 100 pif (146 N/mm}, installing approved uplift
framing connectors to provide a continuous load path from the top of the wall to the foundation or to a
point where the uplift force is 100 plf (146 N/mm) or less. The net uplift value shall be as determined in
ltem 1.2 above.

3. Wall sheathingBracing and fasteners designed in accordance with accepted engineering practice to
resist combined uplift and shear forces.

4. Delete footnote fin Table R802.11.
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5. Revise Section R802.11 as follows.
R802.11 Roof tie-down.

R802.11.1 Uplift resistance. Roof assemblies which are subject to wind uplift pressures of 20 pounds per square
foot (960 Pa) or greater shall have roof rafters or trusses attached to their supporting wait assemblies by
connections capable of providing the resistance required in Table R802 11.Wind uplift pressures shall be
determined using an effective wind area of 100 square feet {8.3 m %y and Zone 1 in Table R301.2(2), as adjusted
for height and exposure per Table R301.2(3).

For wall frammq connecttons to reSisi upirft load, refer to Sectlon R502 3 7 Areem{mmeaéﬁaéh-shall—be

6. Delete Section R602. 10 and replace with the following:

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 on 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 or an angied
braced wall line as permitted in Section R602.10.1.4. In the absence of an intersecting braced wall line, the end
shall be the farthest exterior wall of the building as shown in Figure R602.10.1.1.
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FIGURE R602.10.1.1
BRACED WALL LINES

R602.10.1.2 Offsets along a braced wall line. All exterior walls parallel to a braced wall line shall be permitted
to offset up to 4 feet (1219 mm) from the designated braced wall line location as shown Figure R602.10.1.1.
interior walls used as bracing shall be permitied to offset up to 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 fines. There shall be a minimum of two braced wall lines in both the

longitudinal and transverse direction as shown in Figure R602.10.1.1. Intermediate braced wall lines through the
interior of the building shall be permitted. The spacing between parailel braced wall lines shall be in accordance

with Table R602.10.1.3. 5§
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TABLE R602.10.1.3
BRACED WALL LINE SPACING

BRACED WALL LINE SPACING CRITERIA
APPLICATION CONDITION BUILDING TYPE MAXIMUM EXCEPTION TO
SPACING MAXIMUM SPACING
Wind bracing 85 mph to <110 mph Detached, fownhouse 60 feet None
Seismic sDCC Townhouse only 35 feet Up to 50 feet with adjustment
bracing of required length of bracing
per Table R602.10.3(4)

For S 1 foot = 304.8 mm

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 a separate braced wall line and shall be braced in

accordance with Section R602.10.1.

|t BRACED WALL LINE 1 -

PROJECTED —_ | : :
CORNER \‘@~n~wﬁwwaPROJECTED LENGTH OF BRACING —t—f~a—

i | b

o s We-

g

-l

3

< NOTE: IF THE DIAGONAL WALL IS GREATER

= THAN 8 FEET LONG, THEN IT MUST BE TREATED

i AS A SEPARATE BRACED WALL LINE.

<

1.4

m

!

£2602.10.2 Braced wall panels. Braced wall panels shall be full-height sections of wall that shall be continuous in

FIGURE R602.10.1.4
ANGLED WALLS

the same plane. 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 iengths in Table R602.10.3(1) apply only when

uplift loads are resisted per Section R602.3.7.

R602.10.2.2 Locations of braced wall panels. Braced wall panels shall begin within 10 feet (3810 mm) from
each end of a braced wall line as determined in Section R602.10.1.1. Braced wall panels shall be located

within 20 feet (6096 mm) from another braced wall panel measured between adjacent edges as shown in
Figure R602.10.2.2.
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10" MAX

20" MAX

BWIL. >16' REQUIRES MINIMUM
OF 2 BRACED WALL PANELS

10 MAX

Y. ]

NOTE: CONTINUQUS f 1
SHEATHING METHODS iy
REQUIRES AlL PORTIONS

OF THE BRACED WALL > .
LINE TO BE SHEATHED, % ﬁ/
s f:/
FIGURE R602.10.2.2
LOCATION OF BRACED WALL PANELS

R602.10.2.3 Minimum number of braced wall panels. Braced wali lines with a length of 16 feet (4877 mm)
or less shall have a minimum of one braced wall panel. Braced wall lines greater than 16 feet (4877 mm) shall
have a minimum of 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 Tabie 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 applicable adjustment factors in Table R602.10.3(2) or R602.10.3(4) respectively.

Only braced wall panels paralle! to the braced wall line shall contribute towards 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 to 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. In no case shall the
required length of bracing along a braced wall line after adjustments be less than 48 inches (1218 mm) total.

TABLE R602.10.3(1)°
BRACING REQUIREMENTS BASED ON WIND SPEED

+ EXPOSURE CATEGORY B
* 30 FTMEAN ROOF MEIGHT MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS REQUIRED
* 10FT EAVE TO RIDGE HEIGHT ALONG EACH BRACED WALL LINE
« 10 FT WALL HEIGHT
« 2 BRACED WALL LINES
BASIC METHOD GB (cumulative METHODS CS-WSP, CS-
WIND P BRgﬁiﬁi‘zgﬁ%wE METHOD | tength from all qualifying DWE, WSP, SFB, | G, CS-PF,
SPEED an PBS, PCP, HPS CS-SFB

=85 R

MPH ™ 6.0 12.0 35 sg
57
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EXPCSURE CATEGORY B

30 FY MEAN ROOF HEIGHT

10 FT EAVE TO RIDGE HEIGHT
10 FT WALL HEIGHT
« 2 BRACED WALL LINES

MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS REQUIRED

ALONG EACH BRACED WALL LINE

BASIC
WIND
SPEED

STORY
LOCATION

BRACED WALL LINE
SPACING (FT)

METHOD
LIB®

METHOD GB {cumulative
length from ail gqualifying
panels on each side of wall)

METHODS
DWB, WSP, SF8,
PBS, PCP, HPS

CS-WSP, CS-
G, C8-PF,
CS8.5FB

5

<90
MPH

<100
MPH

< 110
MPH




EXPOSURE CATEGORY B

* 30FT MEAN ROOF HEIGHT MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS REQUIRED
« 10 FT EAVE TO RIDGE HEIGHT ALONG EACH BRACED WALL LINE
s 10 FT WALL HEIGHT

» 2 BRACED WALL LINES

BASIC METHOD GB (cumulative METHODS CS-WSP, CS-
WIND LOAATON BR%%%%;‘:Q‘E:;#NE METHOD | jength from all qualitying | DWB, WSP, SFB, | G, CS-PF,
SPEED panels on each side of wall} PBS, PCP, HPS CS-S5FB

A

For SI: 1inch = 25.4 mm, 1 foot = 305 mm,

interpolation shail be permitted.
a. Method LIB shall have gypsum board fastened to at least one side with nails or screws per Table RE02.3(1) for exterior sheathing or Table

R702.3.5 for interior gypsum board. Spacing of fasteners at panel edges shall not exceed 8 inches (203 mm}.

TABLE R602.10.3(2)
WIND ADJUSTMENT FACTORS TO THE REQUIRED LENGTH OF BRACING®

MULTIPLY
STORY/ LENGTH OF APPLICABLE
ADJUSTMENT BASED ON | g ;ppoRTING CONDITION BRACING PER METHODS
WALL LINE BY:
One story :
structure
Two-story
Exposure category structure
Three-story
structure
Roof only
Roof eave-to-ridge height” Roof + 1 floer Alt methods
Rogf + 2 floors
Wall height adiustment” Any story
Number of braced wall lines
{per plan direction) Any story
- Fastened to the end studs of each|
Q;jsig;mal 800 ib hold-down Top story only | braced wall panel and to the 0.80 DW8, ‘é,VCS;) ;-Sn[a:g PBS,
foundation or framing below ’
1.80 LiB
tnterior gypsum board finish (or Any sto Omitted from inside face of PWB, WSP, SFB,FBS,
equivalent) y story braced wali panels 1.40 PCP, HPS, CS-WSP,
CS-G, CS-SFB
4 in. on center at panel edges,
Gypsum board fastening Any story including top and bottom plates, 0.7 GB
and zll herizentat jeints blocked

For Sk tfoot=305mm, 1lb=448N.
a. The total length of bracing required for a given wall line is the product of all applicable adjustment factors.

b. Interpolation shall be permitted.




TABLE R602.10.3(3)
BRACING REQUIREMENTS BASED ON SEISMIC DESIGN CATEGORY

*S0lL. CLASS D°

*WALL HEIGHT =10 FT

*10 PSF FLOOR DEAD LOAD

*15 PSF ROOF/CEILING DEAD LOAD

MINIMUM TOTAL LENGTH (FEET) OF BRACED WALL PANELS REQUIRED ALONG

EACH BRACED WALL LINE

-BRACED WALL LINE SPACING < 25 FT
SEISMIC BRACED WETHOD GB (cumulative WMETHODS CS-WSP, C5-
DESIGN LOnaraN® waLL LINE | METHOD | jongih trom all qualifying | oW, SFB, 6B, Meres s | G, CS-PF,

CATEGORY LENGTH (ft) panels on each side of wall) | PBS, PCP, HPS CS-SFB

c

(townhouses

oniy)

-

For S1: 1 foot 305 mm

Walf bracing iengths are based on a soil site class *D.” interpolation of bracing fength between the 54 values associated with Seismic

a.
Design Category C shall be permitted when a site-specific Sy valug is determined in accordance with Section 1613.5 of the Intermationat

Building Code.
n. Foundation cripple wali panels shall be braced in accordance with Section R602.10.11.

TABLE R602.10.3(4)

SEISMIC ADJUSTMENT FACTORS TO THE REQUIRED LENGTH OF WALL BRACING *

ADJUSTMENT STORY/ CONDITION %‘:};g LY LENGTH | AppLICABLE
BASED ON: SUPPORTING WALL LINE BY METHODS
Story height” ToEioR T

(Section 303.3) Any story 510 ft< 12 ft

- o b =3t
Braced wall line spacing Any story 535 f1< 50 ft_
Wall dead load Any story <ng i
Roof only or roof Al methods
Roof/ceiling dead load for plus one story
wall supporting® Roof only >15 psf s 26 psf
Roof plus one story 15 psfs 26 psf
Walls with stone or Any story See Section R703.7
masony veneer _ _ .
Cripple walls Supporting bottom story | wiSee:-Sedtion RE02:10:11 .:
LIB, DWB, WSP,
Interior gypsum board Any sto Omitted from inside face 15 5FB, PBS, PCP,
finish (or equivaient} y story of braced wall panels ’ HPS, CS-WSP,
CS-G, CS-SFB

For SI: 1 psf=47,8 Nim”“.

a. The total length of bracing required for a given wall line is the product of all applicabie adjustment factors.

b. Linear interpolation shall be permitted.
¢. Crippie wails shail also comply with Section R602.10.11.

~
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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,

TABLE R602.10.4 BRACING METHODS?

CONNECTION CRITERIA

Intermittent Bracing methods

METHODS
' MINIMUM THICKNESS FIGURE
MATERIAL FASTENERS SPACING
LIB 1x4 {No. 1 grade) wood or Wood: 2-8d common nails or | Wood: per stud and top

t.et-in-bracing

approved metal straps

at 45° to 60° angles for
maximum 18"
stud spacing

3-84¢ (24" x 0.113") nails

and bottom plates

Metal strap: per manufacturer

Metal per manufacturer

Structurai fiberboard
sheathing

1 or B1.," for maximum 16"
stud spacing

DwB 2-8d {2%" x 0.113") nails Per stud
_ %"(1" nominai) gr 194" stapl
Diagonal wood boards ior maximum 24° stud spacing - 134" staples
Wwsp Exterior sheathing per Table 16" edges
R602.3(3) 12" field
Wood structural A
panel Interior sheathing per Table Varies by fastener
(See Section RE04) R602.3{1} or R602.3(2)
SFB 144" long x 0.127 dia. 3" edges
galvanized rcofing nails 6" fieid

or
8d common (2¥2"xC.131) nails

GB

Nails or screws per Table
R602.3(1} for exterior locations

For aii braced wall panel
locations: 7" edges

Particieboard sheathing
{See Section R605)

%" or 'fy” for maximum18”
stud spacing

Gypsum board A . inctuding top and bottom
P ? Naiis or screws per Table éiates) qtop
R702.3.5 for interior focations | 7v fiaiq
PBS For 3/8", 6d commaon 3" edges
{2"x0.113) nails 8" field

For %", 8d commeon
(2%"x0.131) nails

Hardboard panet siding

"1&" for maximum 16” stud
spacing

PCP 112", 11 gage, i:s" head nails  {6" o.c. on afl framing
See Section R703.6 or members
Portland cement plaster]  Formaximum 167 stud I1s", 16 gage staples
spacing
HPS 0.092" dia., 0.225" head nails |4" edges
with length to accommodate 8" field

1%:" penetration into studs

ABW

Alternate braced wall

See Section R602.10.6.1

See Section R6C2.10.6.1

See Section R602.10.6.1

Portal frame at garage

See Section R602.106.3

PFH See Section R602.10.6.2 See Section R602.10.6.2
Portal frame with hold- | See Section R602.10.6.2
downs
PFG See Section R602.10.6.3 See Section R602.10.8.3

adjacent to garage

openings™

- CS-WSP Exterior sheathing per Table |8" edges

= R802.3(3) 12" field

% Wood structural panel 38 Interior sheathing per Table Varies by fastener

% @ R&02.3(1) or R602.3(2)
(=}

2% csS-G See Method CS-WSP See Method CS-WSP
=

3

'% Wood structural panel 3/8"

=]

(&)
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CS-PF See Section R602.106.4 See Section RG02.10.6.4
C{)BERUGUSW sheathed See Section R602.10.6.4
portai frame
CS-SFB° 1%" long x 0.12" dia. 3" edges
Tyn o 25w . " galvanized roofing nails 6" field
/
Structural fiberboard fe" or Sst;;éosrprggﬁgn um 16 {ler
| 8d common {214"x0.131) nails

For Sl 1 inch = 25.4 mm, 1 foot = 305 mm.

a. Adhesive attachment of wall sheathing, including Method GB, shall not be permitted in Seismic Design Categories C.

b. Applies to panels next to garage door opening en one side of a garage when supperting roof foad only.

c. Garage openings adjacent to a Method CS-G panel shall be provided with a header in accordance with Table R502.5(1). A full height clear
opening shail not be permitted adjacent to a Method CS-G panel.

d. Method CS-SFB is limited to dwellings located in Seismic Design Categories A and B, detached one- and two-family dwellings located in
Seismic Category C, and dweliings located where the basic wind speed does not exceed 100 mph.

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 ine within a story shall be permitted.
Within Seismic Design Categories A, B and C or in regions where the basic wind speed is less than or equal
to 100 mph, 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 the length of required bracing in
accordance with Table R802.10.3(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
permitied.

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). The requirements of Section
R502.10.7 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 sheathabie surfaces on one side of a braced wall fine 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 2 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).

Exceptions:

1. Interior finish material is not required opposite wall panels that are braced in accordance with Method GB,
ABW, PFH, PFG and CS-PF, unless otherwise required by Section R309.2.

2. Unless otherwise required by Section R309.2, an approved interior finish material with an in-plane shear
resistance equivalent to gypsum board shall be permitted to be installed.

3. Unless otherwise required by Section R309.2, gypsum wall board is permitted to be omitted provided 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 R802.10.3(4) respectively.

R602.10.5 Minimum length of braced wali paneis. The minimum length of braced wall panels shall comply with
Table R602.10.5. For Methods DWB, WSP, SFB, PBS, PCF and HPS each braced wall panel shall cover a
minimum of three stud spaces where studs are spaced 16 inches (406 mm) on center and a minimum of two stud
spaces where studs are spaced 24 inches (610 mmj) on center.

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. When 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 Table
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.

TABLE R602.10.5
MINIMUM LENGTH OF BRACED WALL PANELS

MINIMUM LENGTH
METHOD WALL HEIGHT Rl
g o' 10 11 12
DWG, WSP, SFB, PBS, PCP, « " " " " a
HPS, GB 43 48 48 53 58 Actual
SDCA BandC '
wind speed
< 110 mph "
ABW SDC Dy, D; and 48
Dy, wind speed 32" 32" 34" NP NP
< 110 mph
Supporting roof |
PFH Supp;):i'f{g one
story and roof 24 24 24 27 29 48
FEG . .
Adjacent clear
CS-WSP,
CS-SFB
Actuaf®

For Sk 1inch = 25.4 mm

NP = Not permitied

a. Actual length when greater than or equal to the minimum length.

b. Maximum opening height shall be in accordance with Figure R602.10.6.4.

A 7
;
£ A o i__k
Q =z
£ g 2 5| e g B0
= T20 2=Z0 ogX
- 2R Pl ]
= 95T o EFx
PANEL PANEL PANEL
LENGTH LENGTH LENGTH

FIGURE R602.10.5
BRACED WALL PANELS WITH CONTINUQUS SHEATHING

R602.10.5.2 Partial credit. For Methods DWB, WSP, SFB, PBS, PCP and HPS, panels between 36 inches
and 48 inches in length shall be considered a braced wall panel and shall be permitted to partially contribute
towards the required length of bracing in Table R602.10.3(1) and R602.10.3(3), and the contributing length
shall be determined from Table R602.10.5.2.
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TABLE R602.10.5.2

PARTIAL CREDIT FOR BRACE WALL PANELS LESS THAN 48 INCHES IN ACTUAL LENGTH®

Actual Length of Braced Wali

Contributing Length of Braced Wall Panel {inches)

Panel {inches} 8-foat Wall Height 9-foot Wall Height
48 48 48
42 36 38
36 27 N/A

For 8k 1 inch = 28.4mm
* Interpolation shall be permitted.

R602.10.6 Construction of Methods ABW, PFH, PFG and CS-PF. Methods ABW, PFH, PFG and CS-PF shall
be constructed as specified in Sections R602.10.6.1 through R602.10.6.4.

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. The maximum height and minimum length of each panel shall
be in accordance with Table R602.10.5 and the hold-down force shall be in accordance with Table R602.10.6.1

TABLE R602.10.6.1

MINIMUM HOLD-DOWN FORCES FOR METHOD ABW BRACED WALL PANELS

HEIGHT OF BRACED WALL PANEL
SUPPORTINGISTORY o T 10 % | 11ft. | 121t
One story 1800 1800 1800 2000 2200
First of two story 3000 | 3000 | 3000 | 3300 | 3600

ForSE 1inch=254mm, 1foot=305mm, 1ib=445N

PANEL LENGTH PER TABLE R602-48-3-24— RB0Z 10,5

MIN, 38" THICK WORD -
STRUCTRAL PANEL
SHEATHING ON ONE EACE

MINIMUM 2 X 4

DOUBLE STUDS
REQUIRED

BRACED WALL HEKSHT

STUDS UNDER HEADER AS
RECGUIRED

ANCHOR PER TABLE

RB02.10.6. Reoe-
CLARITY ) STRAF-TYPE

—_—

FRAMING, ittt —-___i]

HOLD-DOWN QR STRAP-TYPE
SOEHSrE-tBOTH SHOWN FOR
ANCHORS SHALL BE PERMITTED

TO BE ATTACHED OVER THE
WOOD STRUCTURAL PANEL

——

.

FOR PANEL SPLICE (IF NEEDED)
ADJCHING PANEL EDGES SHALL
MEET OVER AND BE FASTENED TO
COMMON FRAMING

40 COMMON OR GALY. BOX

NAILS {0 6" ©.C. AT PAME|, EDGES.
FOR SINGLE STORY AND AT 4°0.C.
PANEL EDGES FOR THE FIRST OF 2
STORIES,

8D COMMON OR GALY. BOX
NAILS @ 12" OC AT
INTERIOR SUPPORTS

(2) 112" DIAMETER ANCHOR
BOLTS PER FIGURE R 403.1.4,
LOCATED BETWEEN § AND 12
INCHES OF EACH END OF THE
SEGMENT.

|

FIGURE R602.10.6.1

PANEL MUST BE ATTACHED
TO CONCRETE FOOTING OR
CONCRETE FOUNDATION
WALL CONTINUOUS OVER

BRACED WALL LINE

ARINIVUM REINFORCING OF
FOUNDATION, ONE #4 BAR TOP AND

BOTTOM OF FOOTING AP BAR 15" MINBAUA

MINIMUM FOOTING SIZE UNDER
OPENING 15 12°X 12" A
TURNED-DOVYN SLAB SHaLL BE
PERMITTED AT DOCOR
OPENINGS. REINFORCING
GHALL BE AS SHOWN ABOVE.

METHOD ABW: ALTERNATE BRACED WALL PANEL

R602.10.56.2 Method PFH: Portal frame with hold-downs. Method PFH braced wall panels
constructed in accordance with Figure R602.10.8.2.

shall be

B4



EXTENT OF HEADER

HEIGHT

w

=  —

NI
1™

R )

LI I
T TR TR

FASTEN TOP PLATE TO HEADER WITH TWO
ROWS OF 16D SINKER NAILS AT 3" Q.C.TYR

1000 LB STRAP OPPOSITE SHEATHING

i
e

X

STORY-STRUCTURES— See Table R602.10.5

[T MIN. 204 FRAMING

TSR

e 378" MIN. THICKMESS WOOD
STRUCTURAL PANEL SHEATHING

LA T )
I L

T
CRREE IR N T S

T MINL 4200 LS TIE-DOWN DEVICE (EMBEDDED INTO
CONCRETE AND MAILED INTO FRAMING)

L )

CI N Y

Lcran

\\

SEE SECTION R602.10.3.3— 6.2

For Sl

L

1 inch = 25.4 mm, 1 foot = 305 mm

EXTENT OF HEADER
DOUBLE PORTAL FRAME {TWO BRACED WALL PANELS)

[t SINGLE PORTAL FRAME (ONE BRACED WALL PANEL) ———#

A

1000 LB

STRAF

. FASTEN SHEATHING TO HEADER WITH 8D COMMON OR
GALVANIZED BOX NAILS 1IN 3" GRID PATTERN AS SHOWN AND
37 C.C IN ALL FRAMING (STUDS, BLOCKING, AND SILLS) TYE

o MINALENGTE . L4 EQRLNESIORY STRUJCTIRES
M Db BT 24 R RS A - TR E-RIRS T O R PHO—

MIN,
DOUBLE
2x4 FOST

FIGURE R602.10.6.2
METHOD PFH: PORTAL FRAME WITH HOLD-DOWNS

/

i
1

[ S

FRAME
CONSTRUCTICN

FOR A PANEL SPLICE

(IF NEEDED), PANEL
EDGES 5+ALL OCCUR
OVER AND BE NAILED TO
COMMON BLOCKING,
AND OCCUR WITHIN

TYPICAL PORTAL~4]

L¥3

S S T
s e .

ORI )

P T S T
T N S T T I I )

MIDDLE 24" OF WALL
HEIGHT. GNE ROW OF
3 O.C NAILING 15
REQUUIRED IN EACH
PANEL EDGE.

——" MIN. 1000 LB
TIE DOWN

.

L

E I U T 1 YOO A S Y

¥ % & 4w & % |0 4 & 4

. {
LI TSN N YUK ST JC TN T U YU SO "SI Y 1
.

LI T TS

DEVICE

i L N NS N |

R602.10.6.3 Method PFG: Portal frame at garage door openings. Where supporting a roof or one story and
a roof, a Method PFG braced wall pane! constructed in accordance with Figure R602.10.6.3 is permitied on

either side of garage door openings.

65
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EXTENT OF HEADER {TWO BRACED WALL SEGMENTS)

TOP PLATE CONTINUITY IS SIDE
I EXTENT OF HEADER (ONE BRAGED WALL SEGMENT) S REQUIRED PER RE02.3.2 ELEVATION
; =
i ST T IMiN F x 1125 KETHEADER [T T s i/
{ 1 | | HEADER SHALL OGCUR AT TOP OF WALL Lk /
..... < ’ | b
b :\ 2 TG 18 (FINISHED WIOTH) EE\
FASTEN SHEATHING TC HEADER WITH 60 COMMON - 160 SINKER
0 NAILS IN 3 GRID PATTERN AS SHOWN AND 3" 0.C. 1N BRACED NAILS IN 2 ROWS
N FRAMING AS SHOWN {STUDS AND SILLS) TYP. WALL . @3y 0c.
\ | SEGMENT '
AMINIMUM 1600 LB HEADER-TO-JACK STUD STRAP ON plPER - - 4000 LB HEADER-
BOTH SIDES OF OPENING PER TABLE R602.10.4.6 RE0248.4 ; TO-JACK-STUD STRAP
A, L (INSTALL ON BACKSIDE AS SHOWN ON SIDE ELEVATION) - ON BOTH SIDES
Hffjg‘{f ““““ i - HEADER SHALL BE FASTENED T0 THE KING STUD WITH < : OF CPENING
=SSR 616D SINKER NALS :
™~ FOR A PANEL SPLICE (IF NEEDED) , PANEL EDGES SHALL BE FREGE : ™~
|| BLOCKED AND OCCUR WITHIN 26" OF MID HEIGHT. ONE | sACK STUDS ' N7 N,
"+ ROW OF TYP. SHEATHING -TO-FRAMING IS REQUIRED IN EACH | PeR TABLE i THICKNESS WOOD
j\\ © PANEL 7 | Rsoz50i82) ; STRUCTURAL PANEL
: e ' SHEATHING
™ WOOD STRUCTURAL PANEL STRENGTH AXIS : :
~] \ MIN. (2) 2x4 TYP,
‘ ;\-—mwmuaaﬂ&mam o |
e PR AL N IR HEGHT i
 See Table R602.10.5 ( |
e & | ]

MIN. 2.5 x 2.5" x 3/16" PLATE WASHER
ANCHOR BOLT PER R403.1.6 TYP.-

FOR WIND EXPOSURE CATEGORIES C AND D, ADDITIONAL JACK STUDS MAY BE REQUIRED PER TABLE R§02:19.G64

FIGURE R602.10.6.3

METHOD PFG: PORTAL FRAME AT 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. The
number of continuously sheathed portal frame panels in a single braced wall line shall not exceed four.

TABLE R602.10.6.4

TENSION STRAP CAPACITY REQUIRED FOR RESISTING WIND PRESSURES PERPENDICULAR TO METHOD

PFG AND CS-PF BRACED WALL PANELS™”

MINIMUM MAXIMUM | MAXIMUM BASIC WIND SPEED (MPH)
WALL STUD MAXIMUM
PONY TOTAL 85 | 90 | 100 85 | 90 | 100
FRAMING WALL WALL OPENING
NOMINAL WIDTH EXPOSUREB EXPOSURE C
SIZE AND HEIGHT HEIGHT (FT)
GRADE (FT) (FT) TENSION STRAP CAPACITY REQUIRED {LBF)‘ b
) 10 ‘
1 10
2x4 No. 2 2 10
Grade
2 12
4 12
2 12
2x6 Stud
Grade
4 12

a. DR = design required
b. Strap shall be instalied in accordance with manufacturer's recemmendations.



OUTSIDE ELEVATION

SIDE ELEVATION

b EXTENT OF HEADER (TWO BRACED WALL SEGMENTS)
l— EXTENT OF HEADER (ONE BRACED WALL SEGMENT) ‘
t
L = gmomommmome £
5 0T e et
Fﬁ:t’ . N - BRACED WALL LINE WATH
WALL o CONTINUTUS SHEATHING —. ~ MIN. 1000 L2
HEIGHT . TENSION STRAR'
PR N, : ",,, S — STRAP SHALL BE‘
X C MIN. 3 X 11-1/4° NET HEADER. CENTERED: AT
. /| BOTTOMOF
B HEADER.
e 2070 18 (FINISHED WIDTH) N
™ FASTEN SHEATHING TO HEADER WITH BD COMMON .
> NAILS IN 3* GRID PATTERN AS SHOWN AND 3' O.C, IN 1D SINKER e
MAX. ALL FRAMENG {STUDS AND SHLS} TYP ?@AQ%NCQ ROWS
TOTAL i " HEADER SHALL BE FASTENED TO THE KING STUD WiTH o
WAL 1 LD « 5-16D SINKER MAILS
HEIGHT AN yd L+ WOOD STRUCTURAL
= MINIMUM 1000 LB STRAP SHALL BE CENTERED AT ~- PANEL MUST BE
\ BOTIOM OF HEADER AND INSTALLED OM BACKSIDE CONTINUGUS FROM
10 AS SHOWN OM SIDE ELEVATION TOP OF WALL TO
oot FOR A PANEL SPLICE {ff NEEDED), PANEL EDGES e e

T SHALL QCCUR OVER AND BE NAILED TO COMMON ——

FOR-BAMPLE S —FORB-HEGH——
o RN See Table RE0ZITS

'PER TABLE R6GZ.10.

\ "\ 2 ANGHOR BOLTS FER R403.1.6 REQUIRED —— . ‘
M. 2X2%3/16" PLATE WASHER gé%rf&?&s%g?ﬁém

4.6~ G4

OVER CONCRETE OR MASONRY BLOCK FOUNDATION

WaLL TC PERMITTED

BLOCKING AND OCCUR WITHIN THE MIDDLE 24° OF Mg
WALL HEIGHT, ONE ROW OF 3" O.C, NAILING 1§
REQUIRED AT EACH PANEL EDGE. ul
: T T7/TE MIN,
WOOD STRUCTURAL PANEL STRENGTH AXIS g ?;i C@‘é T WOOD
. : CTURAL PANEL
MIN. NUMBER OF STUDS SHOWN TR

IL SOLE PLATE
- Z%MLSQG ANCHORS ?(? }C;?l(g% Pﬁ;j\ NAHL SOLE
670 L~ TABLE R602.3(1) - PLATE O JOIST
. PER TABLE
3 © R602.3{1)
¥
N, I3
o, : [ RN
N WOOD STRUCTURAL PANEL SHEATHING OVER APPROVED BAND JOIST —.” APPROVED)

BAND JOIST
OVER RAISED WOOD FLOOR OR SECOND-FLOOR ~ FRAMING ANCHOR OPTION
br
MIN, ... 80 COMMON NAILS TOIORT PR NAIL SOLE
OVERLAP o FOL. TOP AND BOTTOM TABLE R602.30)] - PLATE TO JOIST
LR PP g i PERTABLE
e ! 7 R602.3(01}
e . i “
I S ' - -
R . e T APPROVED
WOOD STRUCTURAL PANEL SHEATHING OVER APPROVED BAND JOIST LL g
OVER RAISED WOOD FLOOR OR SECOND FLOOR -~ WOOD STRUCTURAL PANEL OVERLAP OPTION
NOT TO SCALE

FIGURE R602.10.6.4
METHOD CS-PF: CONTINUCUSLY 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.



. CONTINUQUSLY SHEATHED i CONTINUQUSLY SHEATHED
RALALATA AR Nk LS. oS LA oLV T o f——
BRACED WALL LINE BRACED WALL LINE

N\ P Z N
N Emm 1 I
7 o 7

PANEL N SRAGED WALL PANEL AT DEVICE —mmf L BRACED WALL PANEL AT
END OF BRACED WALL LINE END OF BRACED WALL LINE

END CONDITION 1 END CONDITION 2
; N

7 { 7

e UER

N\
RETURN
77 PANEL o ¥
e 48" MINIMUM BRACED WALL PANEL - 10 MAX. \First BRACED
AT END OF BRACED WALL LINE el AL PANEL
*SEE REQUIREMENTS
END CONDITION 3 END CONDITION 4
CONTINUQUSLY SHEATHED
. UHRACED WALLLINE ™™ REQUIREMENTS
10 MAX
oy - - Return panel: 24" for braced wall lines sheathed with wood structural
/ / . panels
Z i des: 32" for braced wall lines sheathed with structural
\ fiberboard
Distance D: 24" for braced wall lines sheathed with wood structural
panels
32" for braced wall lines sheathed with structurai
> fiberboard
L L
K Hoid-down device: 800 Ibs capacity fasiened to the edge of the
HOLD-DOWN ——= L
DEVICE &iﬁ: §§Q§f b braced wall panel closest to the corner and to the

foundation or framing below

END CONDITION 5

FIGURE R602.10.7
END CONDITIONS FOR BRACED WALL LINES WITH CONTINUOUS SHEATHING

R602.10.8 Braced wall panet 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 and/or blocking shalt 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.
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— CONTINUOUS RiM  FULL HEIGHT BLOCKING —

OR BAND JOIST
OF BRACED WALL PANEL

CONTINUOUS ALONG LENGTH

:

PERPENDICULAR FRAMING

| 83 @ 6" O.C. ALONG
Ly BRACED WALL PANEL
/ ;I"

-~ BRACED WALL PANEL

-3-16d @ 168" O.C. ALONG
BRACED WALL PANEL

-8d @ 6" O.C. ALONG
BRACED WALL PANEL

i

BRACED WALL PANEL

BRACED WALL PANEL

/3-1 B8d @ 18" O.C. ALON(

I
PERPENDICULAR FRAMING |
. f

A

FULL HEIGHT BLOCKING
CONTINUOUS ALONG LENGTH
OF BRACED WALL PANEL

CONTINUOQUS RIM
OR BAND JOIST

For Sk 1inch =254 mm

FIGURE R602.10.8(1)
BRACED WALL PANEL CONNECTION WHEN
PERPENDICULAR TO FLOOR/CEILING FRAMING

CONTINUCUS RIM OR

END JOIST MEMBER DIRECTLY ABOVE

- ADDITIONAL FRAMING
/ BRACED WALSL PANEL

— FULL HEIGHT BLOCKING
@ 16" 0.C. ALONG
BRACED WALL PANEL

—

'"'—ﬁw

![
i

i

e

~—8d @ 6" O.C. ALONG
8d @ 6" C.C. ALONG BRACED WALL PANEL

BRACED WALL PANEL

P
—

i\

~s——BRACED WAL PANEL ~=—BRACED WALL PANEL

--3-16d @ 16" O.C. ALONG
BRACED WALL PANEL

3-16d @ 16" 0.C. ALONG
/ BRAGCED WALL PANEL

- TGE NAIL 3-8d
NAILS AT EACH
BLOCKING
MEMBER

~a--— BRACED WALL PANEL

- 3-16d AT EACH
BLOCKING MEMBER

al,}\ T i
i I

i |

ADDITIONAL FRAMING

MEMBER DIRECTLY BELOW
BRACED WALL PANEL

'—MNW

CONTINUQUS RIM
OR END JOIST

- 2-16d NAILS
EACH SIDE

FULL HEIGHT
BLOCKING @ 16" O.C.
ALONG BRACED WALL

For Sk 1 inch = 256.4 mm
FIGURE R602.10.8(2)
BRACED WALL PANEiL. CONNECTION WHEN
PARALLEL TO FLOORICEILING FRAMING

R602.10.8.1 Connections to roof framing. Exterior braced wall panels shall be connected to roof framing as
follows.

1. Parallel rafters or roof trusses shalt be attached to the top plates of braced wall panels in accordance
with Table R602.3(1).
2. For Seismic Design Categories A, B and C and wind speeds less than 100 mph, where the distance

from the top of the rafters or roof trusses and perpendicular top plates is 9.25 inches or less, the
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rafters or roof trusses shall be connected to the top plates of braced wall lines in accordance with
Table R602.3(1) and blocking need not be installed. Where the distance from the top of the rafters
and perpendicular top plates is between 9.25 inches and 15.25 inches the rafters shall be connected
to the top plates of braced wall panels with blocking in accordance with Figure R602.10.6.2(1) and
attached in accordance with Table R602.3(1). Where the distance from the top of the roof trusses and
perpendicular top plates is between 9.25 inches and 15.25 inches the roof trusses shall be connected
to the top plates of braced wall panels with blocking in accordance with Table R602.3(1).

For wind speeds of 100 mph or greater, where the distance between the top of rafters or roof trusses
and perpendicular top plates is 15.25 inches or less. Rafters or roof trusses shali be connected to the
top plates of braced wall panels with blocking in accordance with Figure R602.10.8.1(1) and attached
in accordance with Table R602.3(1).

For alt Seismic Design Categories and wind speeds, where the distance between the top of rafters or
roof trusses and perpendicular top plates exceeds 15.25 inches, perpendicular rafters or roof frusses
shall be connected to the top plates of braced wall panels in accordance with one of the following
methods

1. In accordance with Figure R602.10.8.1(2}),

2. In accordance with Figure R602.10.8.1(3},

3. Wwith full height engineered blocking panels designed for values listed in American Forest and
Paper Association (AF&PA) Wood Frame Construction Manual for One- and Two-Family
Dwellings (WFCM). Both the roof and floor sheathing shall be attached to the blocking panels in
accordance with Table R602.3(1).

4. Designed in accordance with accepted engineering methods.

Lateral support for the rafters and ceiling joists shall be provided in accordance with Section R802.8.
Lateral support for trusses shall be provided in accordance with Section R802.10.3. Ventilation shall
be provided in accordance with R806.1.

\\— SOLIED BLOCKING BETWEEN
RAFTERS ATTACHED TO TOP
PLATES WITH 84 @ 6" OC ALONG
LENGTH OF BRACED WALL PANEL

For Si: 1inch=254 mm

FIGURE R602.10.8.1{1)
BRACED WALL PANEL CONNECTION TO PERPENDICULAR RAFTERS
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ROOF SHEATH ING
EDGE MAILING PER
TABLE REC2 3(1)
(TrF)

i)

2 BLOUKIN

BLOC KNG

40" MAX

\ PRE-EHGINEERED
TRUSSES
2 NAILUN G PER
BRACING —— TABLE REO2.301)
BRACED wWaLL
%;ENEL FPROVIDE WEN TiNc%
- PER SEC TION Rg
B-07 hAX ENCT SHOWH )

a. Methods of bracing shall be as described in Section R602.10.2 method DWE, WSP, SFB, GB, PBS, PCP OR HPS
For Sk 1inch =254 mm

FIGURE R602.10.8.1(2)
BRACED WALL PANEL CONNECTION OPTION TO PERPENDICULAR RAFTERS OR ROOF TRUSSES

ROOF SHEATHING

EDGE NAILING PER
TABLE RSO2. A1 {TVE)

BRACING
®)

PROVIDE VENTING
FER SECTION REOG

&k\yﬁ‘ﬁ'&

a / \ ALl SHEATHING
BRACING PRE.ENGINEERED BEL O HOT
BRACED WALL TRUSSES SHOWH
LINE v NAILIN G PER

TABLE RECZ.T 11

&0 WK

3. Methods of bracing shall be as deseribed in Section RBIZADZ methods 234587 v B

@ SECTION @ ELEVATION

FIGURE R602.10.8.1(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. Elevated 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 {1220 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
(1220 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.
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3" COVER — — — 3" COVER — — -
SHORT STEM WALL REINFORCEMENT TALL STEM WALL REINFORCEMENT
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: PANEL
‘ | lemt—— BRACED WALL PANEL
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\ ; TV,
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Lo3"COVER ' MIN. 2" CUT WASHERS
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For SI: 1in=305 mm
FIGURE R602.10.7
MASONRY STEM WALLS SUPPORTING BRACED WALL PANELS

R602.10.10 Panel joints. All vertical joints of panel sheathing shall occur over, and be fastened to common
studs. Horizontal joints in braced walt panels shall occur over, and be fastened to common blocking of a minimum
1-1/2 inch {38 mm) thickness.

Exceptions:

1. Blocking at horizontal joints shall not be required in wall segments that are not counted as braced wall panels.

2. Where the length of bracing provided is at least twice the required length of bracing from Tables R602.10.3(1)
and R602.10.3(3} blocking at horizontal joints shall not be required in braced wall panels constructed using
Methods WSP, SFB, GB, PBS or HPS.

3. When Method GB panels are installed horizontally, blocking of horizontal joints is not required.

R602.10.11 Cripple wall bracing. Cripple walls shall be braced with a length and type of bracing as required for
the wali above in accordance with Tables R602.10.3(1) and R602.10.3(3) with the following modifications for
cripple wall bracing:

1. The length of bracing as determined from Tables R602.10.3(1) and R602.10.3(3) shall be multiplied by a
factor of 1.15, and
2. The wall panel spacing shall be decreased to 18 feet {5486 mm) instead of 25 feet (7620 mm).
12
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R602.10.11.1 Redesignation of cripple walls. Cripple walls shall be permitted to be redesignated as the first
story walls for purposes of determining wail bracing requirements. If the cripple walls are redesignated, the
stories above the redesignated story shall be counted as the second and third stories respectively.

7. Insert new Section R602, 12 and renumber subsequent sections:

R602.12 Simplified wall bracing. Buildings meeting all of the conditions listed below shall be permitted to be braced
in accordance with this section as an alternate to the requirements of Section R602.10.

1. A rectangle circumscribing the entire enclosed building, as shown in Figure R602.12.3, shall have no side
jonger than 60 feet (18 288 mm), and the ratio between the long side and short side shall be a maximum of
31

2. There shall be no more than two stories above the top of a concrete or masonry foundation or basement wall.
Permanent wood foundations shall not be permitted.

3. Floors shall not cantilever more then 24 inches (607 mm) beyond the foundation or bearing wall below.

4. Wall height shall not be greater than 10 feet (2743 mm).

5. Interior walls shall not contribute toward bracing required in this section.

6. The building shall have a roof eave-to-ridge height of 15 feet (4572 mm) or less.

7. All exterior walls shall have gypsum board with a minimum thickness of '1, inches (12.7 mm) installed on the
interior side fastened in accordance with Table R702.3.5.

8 The structure shall be located where the basic wind speed is less than or equal to 80 mph (40 my/s), and the

Exposure Category is A, B or C.

9. The structure shall be located in Seismic Design Category of A, B or C for detached one- and two-family
dwetlings or Seismic Design Category A or B for townhouses.

10. Cripple walls shall not be permitted in two-story buildings.

When the bracing described in this section is used, the use of other bracing provisions of R602.10, except as specified
herein, shall not be permitted.

R602.12.1 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 R602.12.2. Mixing of materials is prohibited.

1. Wood structural panels with a minimum thickness of %15 inch (8.5 mm) fastened in accordance with Table
R602.3({3}).

2. Structural fiberboard sheathing with a minimum thickness of "%, inch {12.7 mm) fastened in accordance
with Table R602.3(1).

R602.12.2 Bracing unit. A bracing unit shall be a full-height sheathed segment of the exterior walt with no
openings and a minimum length as specified below.

1. When all framed portions of all exterior walls are sheathed, including areas between bracing units, above
and below openings and on gable end walls, the minimum length of a bracing unit shail be 3 feet (914
mm).

2. When framed portions of wall between bracing units are infilled with other materials, the minimum length of
a bracing unit shall be 4 feet (1219 mm).

R602.12.2.1 Multiple bracing units. Segments of wall compliant with Section R602.12.2 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. The number of bracing
units provided by one or more compliant wall segments shall be added together and rounded down to the
nearest whole number. Full-height sheathed segments of wall shorter than the minimum bracing unit length
shall not contribute toward a bracing unit except as specified in Section R602.12.6.1.

R602.12.3 Number of bracing units. The number of bracing units required on each side of a building shall be
determined by circumscribing a rectangle around the entire enclosed building for each story level as shown in
Figure R602.12.3. Each side of the rectangle shall have, at a minimum, the number of bracing units per Table
R602.12.3 placed on the paraliel exterior walls facing the side of the rectangle. Bracing units shall then be placed
using the distribution requirements specified in Section R602.12.4.
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LONG SIDE

I .-
| .-

I I I
: e o TYPICAL WALL

CORNER

TYPICAL SEGMENTS OF WALL
BETWEEN WALL CORNERS

SHORT SIDE

!
' ]
FIGURE R602.12.3 RECTANGLE CIRCUMSCRIBING AN ENCLOSED BUILDING

TABLE R602.12.3 MINIMUM NUMBER OF BRACING UNITS ON
EACH SIDE OF A CIRCUMSCRIBED RECTANGLE'?

Eave-to Minimum number of bracing Minimum number of bracing
Story Level ridge units on each long side units on each short side
y height Length of short side (feet)’ Length of long side (feet)’

(feet) 10 | 20 | 30 { 40 | 50 1 60 | 10 | 20 | 30 | 40 | 50 | 60

One-story house

or second floor 1 2 2 2 3 3 1 2 2z 2 3 3
of a two-story
10
tbfg?éﬁ;";gf,; 2| 3| 31415 6 2 |31|3]|4|5 6
“ N, | One-story house
ot second floor 1 2 3 3 4 4 1 2 3 3 4 4
of a two-story
15
First floor of a 2 1314 5167213418167

two-siory house

-
For Sk 1ft=304.8 mm
! Interpolation shall not be permitted.

Cripple walls or wood-framed basement walls in a walk-out condition of 2 ong-story struciure shafi be designed as the first floor of a two-story
house.

Actual lengtis of the sides of the circumscribed rectangie shall be rounded to the next highest unit of 10 when using this table.

R602.12.4 Distribution of bracing units. The placement of bracing units on exterior walls shail meet all of the
foliowing requirements as shown in Figure R602.12.4.

1. A bracing unit shall begin no more than 12 feet (3658 mm) from any wall corner.

2. A bracing unit shall begin no more than 20 feet (6096 mm) from another bracing unit measured between
adjacent edges.

3. Segments of wall greater than 8 feet {2438 mm) shall have a minimum of one bracing unit.

20FT. A2FT . 20FT._ 12FT. _,
- = MAX P - MAX s MAX MAX |
WALL—= VA WAL AL S A
CORNER |7/ ,{/ """ ;/ /; //,/ /{/ /*ﬁ . CORNER 1/ g /{ /{ /{ //// ,{//;/ Lt
7 T Gy A 200000 |
48 IN. ﬁf/ ///// 7 ‘ 36 IN. — i, i !
BRACING | I— BRACING e TN
A2 /// G I A i //// LA
MULTIPLE BRACING UNITS MULTIPLE BRACING UNITS
EQUAL LENGTH DIVIDED BY EQUAL LENGTH DIVIDED BY
48 IN. (ROUNDED DOWN) 36 IN. (ROUNDED DOWN)
BRACGING UNITS WITH OTHER INFILL MATERIAL BRACING UNITS WITH ALL FRAMED

PORTIONS OF WALL SHEATHED
FIGURE R602.12.4 BRACING UNIT DISTRIBUTION
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R602.12.5 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 when using simplified wall bracing.

R602.12.5.1 Method CS8-G. Braced wall panels constructed as Method CS-G in accordance with Tables
R602.10.4.1. and R602.10.4.2 shall be permitted when all framed portions of all exterior walls are sheathed
with wood structural panels. Each CS-G panel shall be equivalent to ¥ of a bracing unit. Segments of wall
which include a Method CS-G panel shall meet the requirements of Section R602.10.4.4.

R602.12.5.2 Method CS-PF. Braced wall panels constructed as Method CS-PF in accordance with Section
R602.10.4.1.1 shali be permitted when all framed portions of all exterior walls are sheathed with wood
structural panels. Each CS-PF panel shall equal 0.5 bracing units. A maximum of four CS-PF panels shall be
permitted on all the segments of walls parallel to each side of the circumscribed rectangle. Segments of wall
which include a Method CS-PF panel shall meet the requirements of Section R602.10.4.4.

R602.12.5.3 Methods PFH and PFG. Braced wall panels constructed as Method PFH and PFG shall be
permitted when bracing units are constructed using wood structural panels. Each PFH and panel shall equal
one bracing unit, and each PFG shall be equal to 0.75 bracing units.

R602.12.6 Lateral suppert. For bracing units located along the eaves, the verlical distance from the outside edge
of the top wall plate to the roof sheathing above shall not exceed 9.25 inches {235 mmy} at the location of a bracing
unit unless lateral support is provided in accordance with Section R602.10.6.2.

R602.12.7 Masonry 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, C8-PF or PFG braced wall panel shall be constructed in accordance

with Figure R602.10.7.
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