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R311.7.10.1 Spiral stairways. Spiral stairways are
permitted, provided that the clear width at and below
the handrail is not less than 26 inches (660 mm) and the
walkline radius is not greater than 241/2 inches (622
mm). Each tread shall have a depth of not less than 63/4

inches (171 mm) at the walkline. All treads shall be
identical, and the rise shall be not more than 91/2 inches
(241 mm). Headroom shall be not less than 6 feet 6
inches (1982 mm). 

R311.7.10.2 Bulkhead enclosure stairways. Stair-
ways serving bulkhead enclosures, not part of the
required building egress, providing access from the out-
side grade level to the basement shall be exempt from
the requirements of Sections R311.3 and R311.7 where
the height from the basement finished floor level to
grade adjacent to the stairway is not more than 8 feet
(2438 mm) and the grade level opening to the stairway
is covered by a bulkhead enclosure with hinged doors
or other approved means.

R311.7.11 Alternating tread devices. Alternating tread
devices shall not be used as an element of a means of
egress. Alternating tread devices shall be permitted pro-
vided that the required means of egress stairway or ramp
serves the same space at each adjoining level or where a
means of egress is not required. The clear width at and
below the handrails shall be not less than 20 inches (508
mm).

R311.7.11.1 Treads of alternating tread devices.
Alternating tread devices shall have a tread depth of not
less than 5 inches (127 mm), a projected tread depth of
not less than 81/2 inches (216 mm), a tread width of not
less than 7 inches (178 mm) and a riser height of not
more than 91/2 inches (241 mm). The tread depth shall
be measured horizontally between the vertical planes of
the foremost projections of adjacent treads. The riser
height shall be measured vertically between the leading
edges of adjacent treads. The riser height and tread
depth provided shall result in an angle of ascent from
the horizontal of between 50 and 70 degrees (0.87 and
1.22 rad). The initial tread of the device shall begin at
the same elevation as the platform, landing or floor sur-
face.

R311.7.11.2 Handrails of alternating tread devices.
Handrails shall be provided on both sides of alternating
tread devices and shall comply with Sections
R311.7.8.2 to R311.7.8.4. Handrail height shall be uni-
form, not less than 30 inches (762 mm) and not more
than 34 inches (864 mm). 

R311.7.12 Ships ladders. Ships ladders shall not be used
as an element of a means of egress. Ships ladders shall be
permitted provided that a required means of egress stair-
way or ramp serves the same space at each adjoining
level or where a means of egress is not required. The
clear width at and below the handrails shall be not less
than 20 inches.

R311.7.12.1 Treads of ships ladders. Treads shall
have a depth of not less than 5 inches (127 mm). The

tread shall be projected such that the total of the tread
depth plus the nosing projection is not less than 81/2

inches (216 mm). The riser height shall be not more
than 91/2 inches (241 mm). 

R311.7.12.2 Handrails of ships ladders. Handrails
shall be provided on both sides of ships ladders and
shall comply with Sections R311.7.8.2 to R311.7.8.4.
Handrail height shall be uniform, not less than 30
inches (762 mm) and not more than 34 inches (864
mm).

R311.8 Ramps.

R311.8.1 Maximum slope. Ramps serving the egress
door required by Section R311.2 shall have a slope of not
more than 1 unit vertical in 12 units horizontal (8.3-per-
cent slope). All other ramps shall have a maximum slope
of 1 unit vertical in 8 units horizontal (12.5 percent).

Exception: Where it is technically infeasible to comply
because of site constraints, ramps shall have a slope of
not more than 1 unit vertical in 8 units horizontal (12.5
percent).

R311.8.2 Landings required. There shall be a floor or
landing at the top and bottom of each ramp, where doors
open onto ramps, and where ramps change directions. The
width of the landing perpendicular to the ramp slope shall
be not less than 36 inches (914 mm).

R311.8.3 Handrails required. Handrails shall be pro-
vided on not less than one side of ramps exceeding a slope
of one unit vertical in 12 units horizontal (8.33-percent
slope).

R311.8.3.1 Height. Handrail height, measured above
the finished surface of the ramp slope, shall be not less
than 34 inches (864 mm) and not more than 38 inches
(965 mm).

R311.8.3.2 Grip size. Handrails on ramps shall comply
with Section R311.7.8.3.

R311.8.3.3 Continuity. Handrails where required on
ramps shall be continuous for the full length of the
ramp. Handrail ends shall be returned or shall terminate
in newel posts or safety terminals. Handrails adjacent
to a wall shall have a space of not less than 11/2 inches
(38 mm) between the wall and the handrails.

SECTION R312
GUARDS AND WINDOW FALL PROTECTION

R312.1 Guards. Guards shall be provided in accordance with
Sections R312.1.1 through R312.1.4.

R312.1.1 Where required. Guards shall be located along
open-sided walking surfaces, including stairs, ramps and
landings, that are located more than 30 inches (762 mm)
measured vertically 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.
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R312.1.2 Height. Required guards at open-sided walking
surfaces, including stairs, porches, balconies or landings,
shall be not less than 42 inches (1067 mm) in height as
measured vertically above the adjacent walking surface or
the line connecting the leading edges of the treads.

Exceptions:

1. Guards on the open sides of stairs shall have a
height not less than 34 inches (864 mm) mea-
sured vertically from a line connecting the lead-
ing edges of the treads.

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

R312.1.3 Opening limitations. Required guards shall not
have openings from the walking surface to the required
guard height that allow passage of a sphere 4 inches (102
mm) in diameter.

Exceptions:

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

2. Guards on the open side of stairs shall not have
openings that allow passage of a sphere 43/8

inches (111 mm) in diameter.

R312.1.4 Exterior plastic composite guards. Plastic
composite exterior guards shall comply with the require-
ments of Section R317.4.

R312.2 Window fall protection. Window fall protection
shall be provided in accordance with Sections R312.2.1 and
R312.2.2.

R312.2.1 Window sills. In dwelling units, where the top of
the sill of an operable window opening is located less than
24 inches (610 mm) above the finished floor and greater
than 72 inches (1829 mm) above the finished grade or
other surface below on the exterior of the building, the
operable window shall comply with one of the following:

1. Operable windows with openings that will not allow
a 4-inch-diameter (102 mm) sphere to pass through
the opening where the opening is in its largest
opened position.

2. Operable windows that are provided with window fall
prevention devices that comply with ASTM F2090.

3. Operable windows that are provided with window
opening control devices that comply with Section
R312.2.2.

R312.2.2 Window opening control devices. Window
opening control devices shall comply with ASTM F2090.
The window opening control device, after operation to
release the control device allowing the window to fully
open, shall not reduce the net clear opening area of the win-
dow unit to less than the area required by Section R310.2.1.

SECTION R313
AUTOMATIC FIRE SPRINKLER SYSTEMS

R313.1 Townhouse automatic fire sprinkler systems. An
automatic residential fire sprinkler system shall be installed
in townhouses.

Exception: An automatic residential fire sprinkler system
shall not be required where additions or alterations are
made to existing townhouses that do not have an auto-
matic residential fire sprinkler system installed.

R313.1.1 Design and installation. Automatic residential
fire sprinkler systems for townhouses shall be designed and
installed in accordance with Section R313.3 or NFPA 13D.

R313.2 One- and two-family dwellings automatic fire sys-
tems. An automatic residential fire sprinkler system shall be
installed in one- and two-family dwellings.

Exception: An automatic residential fire sprinkler 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 R313.3 or NFPA 13D.

R313.3 Dwelling unit fire sprinkler systems. 

R313.3.1 General. The design and installation of residen-
tial fire sprinkler systems shall be in accordance with
NFPA 13D or Section R313.3, which shall be considered
equivalent to NFPA 13D. Partial residential sprinkler sys-
tems shall be permitted to be installed only in buildings
not required to be equipped with a residential sprinkler
system. Section R313.3 shall apply to stand-alone and
multipurpose wet-pipe sprinkler systems that do not
include the use of antifreeze. A multipurpose fire sprinkler
system shall supply domestic water to both fire sprinklers
and plumbing fixtures. A stand-alone sprinkler system
shall be separate and independent from the water distribu-
tion system. 

R313.3.1.1 Backflow protection. A backflow preventer
shall not be required to separate a sprinkler system
from the water distribution system, provided that:

1. The system complies with NFPA 13D or Section
R313;

2. Piping materials are suitable for potable water in
accordance with the California Plumbing Code;
and

3. The system does not contain antifreeze or have a
fire department connection.

R313.3.1.2 Required sprinkler locations. Sprinklers
shall be installed to protect all areas of a dwelling unit. 

Exceptions: 

1. Attics, crawl spaces and normally unoccupied
concealed spaces that do not contain fuel-fired
appliances do not require sprinklers. In attics,
crawl spaces and normally unoccupied con-
cealed spaces that contain fuel-fired equip-
ment, a sprinkler shall be installed above the
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