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from the
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Building Code

SECTION R311
MEANS OF EGRESS

R311.1 General. Stairways, ramps, exterior exit balconies,
halkways and doors shall comply with this section.

+ Sections R311.2 through R311.6 contains the require-
menis for the exit and the means of egress compo-
nents.

R311.2 Constraction,

% Sections R311.2.1 and R311.2.2 contain the provi-

" sions for attachment to the main structure of means of
egress components and for fire protection of under-
stair enclosures.

R311.2.1 Attachment. Required exterior exit balconics, stairs
and similar exit facilities shall be positively anchored to the pri-
-mary structure to resist both vertical and lateral forces. Such at-
tachment shall not be accomplished by use of toenails or nails
subject to withdrawal.

% It is necessary to attach exterior exit balconies, stairs,
and similar exit facilities to the primary structure so that
vertical and lateral forces will be resisted in order to
avoid separation of the exit facilities from the structure.
This is reiterating the requirement for a complete load
path in Section R301.1. The reasons for doing so are
1) the need to maintain key elements of the egress sys-
tem for emergency evacuations, and 2) the increased
possibility of overlooking such connections. "Exterior
exit balconies” and “exit facilities” are not defined or
otherwise described in this code. The requirement for
positive anchor to the primary structure applies to all
exterior means of egress componeants used as part of

an egress system whether part of the required exit or

not. :

R311.2.2 Under stair protection. Enclosed accessible space

under stairs shall have walls, under stair surface and any soffits

R311 - R311.4.3

protected on the enclosed side with 1/5-inch (12.7 mm) gypsum
board.

+ Oftentimes the space under a stairway is used for stor-
age, since this space is often of little use for other pur-
poses. The code permits the use of an open space be-
neath a stair without the need for any additional
protection. Additionally, if the space is walled off and
there is no access to the area, then the code is also not
concerned. If, however, the area beneath the stairway
is enclosed and any type of access is provided into the
space, then the walls, soffits and ceilings of the en-
closed space must be protected on the enclosed side
with at least '/-inch (12.7 mm) gypsum board.

R311.3 Hallways, The minimum width of a hallway shall be
not less than 3 feet (914 mm).

# Hallways must be a minimum of 3 feet (314 mm) in
width to accommodate moving furniture into rooms off
the hallway and for the safe egress of people from the
structure.

R311.4 Doors.

% Sections R311.4.1 through R311.4.4 contain the re-
quirements for doors.

R311.4.1 Exit door required. Not less than one exit door con-
forming to this section shall be provided for each dwelling unit.
The required exit door shall provide for direct access from the
habitable portions of the dwelling to the exterior without re-
quiring travel thmugh a garage. Access to habitable levels not
havmg anexitinaccordance with this section shall be by aramp
in accordance with Section R311.6 or a stairway in accordance
with Section R311.5.

% All dwelling units are required to have at least one exit
door that complies with the provisions of Sections
R311.4.2, R311.4.3 and R311.4.4. This door must
have access 10 the exterior without the dwelling’s oc-
cupants traveling through a garage where hazards
could prevent a suitable means of egress. A ramp or

- stairway is required for access to habitable areas not
having an exit.

R311.4.2 Door type and size. The required exit door shall
be a side-hinged door not less than 3 feet in width and 6 feet,
8 inches in height. Other doors shall be permitted to be
side-hinged, swinging, sliding, bi-fold or revolving doors,
shall got be required to comply with the minimum door
width and shall be permitied to be not less than 6 feet, 6
inches in height.

R311.4.3 Landings at exferior doors. There shall be a
floor or landing a minimum of 3 feet in the direction of
travel and 3 feet in width, or a width equal to the width of
any adjacent stair, whichever is greater, on each side of each
exterior door. The landing on the exterior side of doors shall
not be more than 8Y, inches below the top of the threshold
 provided that the door, other than an exterior storm or screen
door, does not swing over the landing, In the event that the
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R2311.4.4 - FIGURE R311.4.3

door, other than an exterior storm or screen door, swings
over the landing, the landing shall not be more than 1.5
inches below the top of the threshold.

Exception: At other than the required exit door, 2 land-
ing is not required for the exterior side of the door where
a stairway of three or fewer risers, including the top riser
from the dwelling to the top tread, is located on the exte-
tior side of a door.

% Landings are required for exterior doors and must be
provided on both the exterior and interior sides of the
door. An exception allows the deletion of the landing if

3 or fewer stair risers are on the exterior side of a
door if the door is other than an exit door. Thresholds
must not be higher than 1.5 inches (38 mm) above
floor level. See Commentary Figure R311.5.4.

Additionally, an exception permits the exterior land-
ing of an exterior door be 8 ¥ inches (210 mm) helow
the top of the threshold. See Commentary Figure
R311.4.3. ,

Landings must be the same width of the door they
serve and must be at least 36 inches (914 mm) in
length.

BUILDING PLANNING

R311.5 Stairways,

¢ The requirements for stairways are contained in Sec-

tions R311.5.1 through R311.5.8.

R311.5.1 Width. Stairways shall not be less than 36 inches
in clear width at all points above the permitted handrail
height and below the required headroom height. Handrails
shall not project more than 4.5 inches on either side of the
stairway and the minimum clear width of the stairway at and
below the handraif height, including treads and landings,
shall got be less than 31.5 inches where 2 handrail is in-
stalied on one side and 27 inches where handrails are pro-
vided on both sides.

Exceptions:

1. The width of spiral stairways shall be in accor-
dance with Section R311.5.8.

2. The width of existing or replacement stairways
serving existing unfinished attics or existing unfin-
ished basements being converted to habitable
space shail not be less than 32 inches in clear width
at all points above the permitted handrail height
and below the required headroom height. Hand-
rails shall ot project more than 4 inches on either
side of the stairway and the minimum clear width
of the stairway atand below the handrail height, in-
cluding treads and landings, shall not be less than
28 inches where a handrail is installed on one side
and 24 inches where handrails are provided on
both sides.

At and below the handrail height, the required width

for the stairway including treads and landings is 27
inches (686 mm) if handrails are provided on each side
and 311/, inches (800 mm) if there is a handrail
installed on only one side. In essence, the code is not
concerned about elements such as trim, stringers or

R311.4.4 Type of lock ox latch, All egress doors shall be readi-
Iy openable from the side from which egressis to be made with-
out the use of akey or special knowledge or effort,

% This section mandates that the required exit dooris un-

der the control of and operable by the person seeking
egress, thus the statement that the egress door be op-
erable from the side from which egress is sought, with-
out the need of a key or any special knowledge or ef-
fort. This section applies to all egress doors.

other items that may be found below the level of the
handrall, as long as they do not exceed the handrail's
projection. This reduced width helow the handrall is
based an a body’s movements as a person walks ona
stair or other surface. See Commentary Figure

DOOR SWINGS ‘

THIS DIMENSION TO BE 17/ IN, MAX____J'

8 % inches (210 mm) MAX ‘ Z 1

COCR

COMPRESSIBLE ELEMENT
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/

FLOOR OR LANDING LEVEL

For SI: 1 ipch = 25.4 mm.

Figure R311.4.3
THRESHOLD HEIGHTS
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R311.5.1. The exception and the provisions of Section
R311.5.8 will permita minimum width of 26 inches (660
mm) for spiral stairways. :

R311.5.2 Headroom. The minimum headroom in al? parts
of the stairway shall not be less than 6 feet, 8 inches mea-
sured vertically from the sloped plane adjoining the tread
nosing or from the floor surface of the landing or platform.

Exception: The minimum headroom in all parts of exist-
ing or replacement stairways serving existing unfinished
attics or existing unfinished basements being converted
to habitable space shall be 6 feet, 6 inches, measured as
above,

R311.5.2 - FIGURE R311.5.1 -

R311.5.3.1 Riser height. The maximum riser height
shall be 8/, inches. The minimum riser height shall be 4
inches. Riser height shall be measured vertically be-
tween leading edges of adjacent treads.

Exception: The maximum riser height of existing or
replacement stairs serving existing unfinished attics
or existing unfinished basements being converted to
habitable space shall be 9 inches, measured as above,

The greatest riser height within any flight of stairs
shall not exceed the smallest by more than %, inch,

R311.5.3.2 Tread depth. The minimum tread depth
shall be 9 inches. The tread depth shall be measured hori-

zontally between the vertical planes of the foremost pro-
jection of adjacent treads and at a right angle to the
tread’s leading edge.

Exception: The minimum tread depth of existing ot
replacement stairs serving existing unfinished attics
or existing unfinished hasements being converted to
habitable space shall be § inches, measured as above.

The greatest tread depth within any flight of stairs
shall not exceed the smallest by more than %, inch.
R311.5.3 Stair treads and risers, i Winder and circnlar stairway treads shall have a mini-
‘ mum tread depth of 9 inches measured as above at a point
+ The riser height, tread depth, and profile requirements 12 inches from the sides where the treads are narrower.
for stairways are specified in Sections R311.5.3.1 Winder treads shall have a minimum tread depth of 6
through R311.5.3.3. inches at any point. The greatest winder tread depth at the
12-inch walk line within any flight of stairs shall not ex-
ceed the smallest by more than ¥ inch. The greatest cir- |
cutar tread depth at any walking line within any circular
flight of stairs, measured at a consistent distance from a
side of the stairway, shall not exceed the smallest by
more than ¥/ inch.

PROJECTIONS PERMITTED
ABOVE 6 FT 8 N, HEIGHT

.
361N, MIN 36 (N, CLEAR
CLEAR WIDTH WIDTH APPLIES
IN THIS RANGE

27 IN, MIN CLEAR HEAD ROOM
HANDRAILS ON HEIGHT 6 FT 8 IN.
BOTH SIDES MIN
HANDRAIL
HEIGHT
34 IN. MIN
311/ IN. MIN CLEAR 38 IN. MAX
gllg‘IJEDHAIL ON ONE l

STAIRWAY (INCLUDES

TR RAY (INCLUD AREA BELOW HANDRAIL S NOT
N 'NGS} iNCLUDED IN CLEAR WIDTH

For SI: 1 inch = 25.4 mm, 1 foot = 3048 mm.

Figure R311.5.1
STAIRWAY CLEARANCES
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FIGURE R311.5.2 - FIGURE R311.5.3.1(1)

the minimum tread depth,
The provisions specify how the
tread depth is to be measured. See Commentary Fig-
ure R311.5.3.1{1). To obtain the best uniformity pos-

% The code establishes

BUILDING PLANNING

sible in a flight of stairs, the maximum variation be-
tween the greatest and smallest tread depth is limited
to 3/g inch (9.5 mmy). See the commentary for Section
R311.5.3.1 for a discussion on uniformity. The same
criteria apply to winder treads. However, the depthis to
be measured at the “walk line.” The “walk ling” is at a
point 12 inches (305 mm) from the side where the
treads are narrower.

A stairway may consist of straight treads, or It may
be constructed using winders. If winders are used,
they can either be used for an entire flight of a stairway,

MEASURED
VERTICALLY

1)
I(:ROIVI FLOOR SURFACE
OF LANDING

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm,

Figure R311.5.2
MINIMUM HEADROOM

\ MINIMUM

HEADROOM

OR (2)

SLOPED PLANE
ADJOINING TREAD
NOSING

MAX, RISE

8

9 inches

For SI: 1 inch = 25.4 mm.

Figure R311.5.3.1(1)
CONVENTIONAL STAIRWAY

MIN RUN

—

Y inches MIN. RISE 4 inches
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. BUILDING PLANNING FIGURE R311.5.3.1(2) - FIGURE R311.5.3.2(1}

as a portion of a stairway such as ata change of direc- change of direction. See Commentary Figure

tion, or to form a circular stairway. Winders consist of R311.5.3.2(2) for an example of winders used to form
fapered treads that are narrow on one end and widen a circular-stairway.

out, pie-shaped, toward the opposite side of the stairs.
Since they are primarily used to change the direction of
the stair, and they create a change in the rhythm for the

R311.5.3.3 Profile, The radius of curvature at the leading edge
of the tread shall be no greater than %1 ¢ inch (14.3 mm). A nos-
; - - . ing not less than 3/ inch (19 mm) but not more than 11/ inch
stalr users, itis important that winders comply with the (35 111y ¢hatt be provided on stairways with solid risess. The
specified dimensional criteria. Winder treads must  oyeatest nosing projection shall not exceed the smallest nosing
have a minimum depth of 6 inches (152 mmy} at any projection by more than 3/g inch (9.5 mm)between two stories,
point. See Commentary Figure R311.5.3.2(1) for ex-  including the nosing at the level of floors and landings. Bevel-
amples of winders used as a portion of a stairway ata ing of nosing shall not exceed 1/ inch (12.7 mm), Risers shall

EACH FLIGHT REGULATED
ON ITS OWN

"—““““—“‘3 —~GREATEST

SMALLEST —<——[

DIFFERENCE BETWEEN GREATEST

" AND SMALLEST THREAD DEPTH
WITHIN A FLIGHT OF STAIRS IS
LIMITED TQ 83 IN,

HIGHEST

DIFFERENCE BETWEEN HIGHEST AND
LOWESTT LOWEST RISERS WiTHIN A FLIGHT OF
STAIRS IS LMITED TO /g IN.

For SI: 1 inch = 25.4 mm.

Figure R311.5.3.1(2)
STAIR TOLERANCES

12N, 121N,

\{}\ ‘ | 8 INfMIN

8N, MIN

For SI: 1 inch = 25.4 mm.

Figure R311.5.3.2(1)
WINDERS
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R311.5.4 - FIGURE R311.5.3.2(2)

be vertical or sloped from the underside of the leading edge of
the tread above at an angle not more than 30 (0,51 rad) degrees
from the vertical, Open risers ate permitted, provided that the
opening between treads does not permit the passage of a 4-inch
diameter (102 mm) sphere.

Exceptions:

1. Anosingisnotrequired where the tread depth is a mini-
mum of 11 inches (279 mm).

2. The opening between adjacent treads is not limited on
stairs with a total rise of 30 inches (762 mm) or less,

4 The leading edge or nosing of the treads is limited to a
maximum radius of 9/4g inch (14.3 mmy). This varies
from the 1/, inch (12.7 mm) maximum used in the inter-
national Building Code. These limitations apply to not
only the nosings on the stair treads, but also to nosings
at the level of floors or landings that are a part of the
stairway. The Infernational Residential Code places a
requirement for a minimum nosing of /4 inch (19.1
mm) when the stair has a solid riser. This also varies
from the International Building Code, which does not
specify a minimum nosing requirement. However, the
first exception will eliminate the nosing requirement if
the stair tread is at least 11 inches (279 mm)} in depth.
Tread nosings are limited to a maximum projection of
11/, inches (32 mm). The nosing projection is to be
consistent from one story level to the next, instead of
simply within each flight as is required for the treads
and risers. The greatest variation permitted for the
nosing is 3/g inch (9.5 mm), which is a construction tol-
erance and not a design variation. See Commentary
Figure R311.5.3.3 for examples of the profile provi-
sions. The code does not require solid risers, but

BUILDING PLANNING

where the height of the stairway exceeds 30 inches
(762 mm), either solid risers or another method to limit
the opening between adjacent treads is needed. As
with the guard provisions of Section R312, a 4-inch
(102 mm) sphere is used to determine compliance for
any type of open riser system.

R311.5.4 Landings for stairways. There shall be a floor or
landing at the top and bottom of each stairway.

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

A flight of stairs shall not have a vertical rise greater than 12
fect (3658 mm) between floor levels or landings.

The width of each landing shall notbe less than the stairway
served, Every landing shall have a minimum dimension of 36
inches (914 mm) measured in the direction of travel,

% A landing is required at the top and bottom of each
stairway; however, a landing is not required at the top
of interior stafrways provided a door does not swing
over the stairway. See Commentary Figure R311.5.4.

R331.5.5 Stairway walking surface. The walking surface of
treads and landings of stairways shall be sloped no steeper than
one unit vertical in 48 inches horizontal (2-percent slope),

% The slope of the walking surfaces must provide drain-
age to stairs and landings that may be subjected to ac-
cumulation of liquids such as water, rain or melting
snow. The section also provides for a safe limit of the
slope so as not to yield an unsafe walking surface. This
requirement applies to all stairs and landings, both ex-
terior and interior.

REQUIRED DEPTH MUST

For SL 1 inch = 25.4 mm,

OCCUR 12 IN. FROM EDGE ——

~ 6iIN. MIN AT EDGEX/

Figure R311.5.3.2(2)
WINDERS USED FOR CIRCULAR STAIRWAY
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FIGURE R311.5.3.3 - FIGURE R311.5.4

/2 IN. MAX BEVEL

' : 9,’16 IN."MAX RADIUS / /

\

30° MAX FOR
SLOPED RISER

34 IN. MIN
1174 IN. MAX

For SI: 1 inch = 25.4 mm.

Figure R311.5.3.3
TREAD PROFILE

*-l F— 34 IN. MIN
1174 IN, MAX

HH DOOR SWING . ‘ DOOR SWING (4

SCREEN AND STORM DOORS
MAY SWING OVER STAIRS,
STEPS OR LANDING .

8 % IN. MAX

T

12FT

MAX INTERIOR FLIGHT OF STAIRS {(DOOR
MUST NOT SWING OVER FIRST STEP
[F SWINGING TOWARD STAIRS)

For SI: 1inch = 25.4 mm.

Figure R311.5.4
LANDINGS AT DOORS

LANDING PERMITTED TO
BE OCMITTED AT OTHER
THAN EXIT DOOR

‘_._36 IN. M]N__|

EXTERIOR DOOR
EXTERIOR STAIRWAYS
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R311.5.6 - R311.5.6.3

R311.5.6 Handrails. Handrails shall be provided on at least
one side of each continuous run of treads or flight with four or
more risers,

.
Lo

One of the best means of creating safer stairs and as-
sisting stairway users is to provide a graspable hand-
rail. This can be used for support and guidance as
people travel from one level to the next or to assist in
arresting a fall should they slip while they are on the
stairs. Other than controlling the people who use stairs
by making them pay attention and not carry things
while on the stairs, the handrail probably will provide
the greatest benefit in increased safety for the least
amount of cost. It will never be known how many mis-
steps, accidents, injuries or even fatalities have been
prevented by having a properly installed, sturdy hand-
rail.

The International Residential Code requires that a
handrail be provided on at least one side of any stair-
way that has four or more risers. The code does not
provide any exemption for the elimination of handrails
if the stairway has four or more risers.

R311.5.6.1 Height. Handrail height, measured vertically from
the sloped plane adjoining the tread nosing, or finish surface of
ramp slope, shall be not less than 34 inches (864 mm) and not
more than 38 inches (965 mm).

£
o

Y

Where handrails are required, they must be instalied at
a height of at least 34 inches (864 mm) and not more
than 38 inches (965 mm), measured vertically from the
nosing of the stair treads. This height should be mea-
sured to the top of the handrail at the point that it is di-
rectly above the nosing. -

R311.5.6.2 Continuity. Handrails for stairways shall be
continuous for the fufl length of each flight, from a point
directly above the topriser of the flight to a point directly
above the lowest riser of the flight. Handrail ends shall be
returned to a wall or shall terminate in newel posts or
gafety terminations. Handrails adjacent to a wall shall
have a space of not less than 1'/, inch between the wail
and the handrails.

Exceptions:
1. Hapdrails shall be permitted to be interrupted
by a newel post at a level landing.
2. The use of a volute, turnout, starting easing or

gtarting newell shall be permitted over the low-
est tread.

This requited handrail is to be “continuous” for the
length of the stairs. See Commentary Figure
R311.5.6.2. The term “continuous” means not only that
a single handrail must run from the top riser to the bot-
tom riser, but it also indicates that users should be able
to grasp the handrail and maintain their grasp without
having to release the rail where it is supported. There
is no requirement within the code for a second handrail
to be installed, but depending on the design and the
placement of the required handrail, Section R316 and

BUILDING PLANNING

the requirement for a guard should be reviewed. The
two exceptions to this section create situations where
the graspable portion of the handrail may not end up
being completely continuous from the top riser to the
bottom riser. These traditional situations have routine-
ly been accepted in the past and therefore are per-
mitted by the code.

In view of the desire to make the handralil graspable,
and considering the requirement that the handrail be
continuous, it is necessary to provide a clear space of
at least 11/5 inches (38 mm) between the handrail and
any abutting wall. Under normal handrail use this dis-
tance will permit the fingers to slide past any adjacent
rough surface that may cause injury, and it will provide
an adequate distance so that the handrail may be
quickly grabbed to help arrest a fali.

One important aspect of this section is the require-
ment for the ends of handrails to be returned to the walll
or fioor or to terminate in some type of end that will not .
catch clothing or limbs. It is still common to find many
locations where handrails into unfinished basements
or from raised deck areas do not have the ends proper-
ly protected. :

R311.5.6.3 Handrail grip size. All required handrails shall be
of one of the following types ot provide equivalent graspabil-

ity.

1. Type I Handrails with a circular cross section shail have
an outside diameter of at least 11/ inches (32 mm) and not
greater than 2 inches (51 mm). If the handrail is not circu-
lar it shall have a perimeter dimension of at least 4 inches
(102 mm) and not greater than 61/4 inches (160 mm) with
a maximum cross section of dimension of 21/4 inches
(57 mm).

2. TypeIl. Handrails with a perimeter greater than 61/4 inch-
es (160 mm) shall provide a graspable finger recess area
on both sides of the profile. The finger recess shall begin
within a distance of 3/4 inch (19 mm) measured vertically
from the tallest portion of the profile and achieve a depth
of at least 7/ inch (8 mm) within /g inch (22 mm) below
the widest portion of the profile. This required depth shail
continue for at least 3/g inch (10 mm) to a level that is not
less than 13/4 inches (45 mm) below the tallest portion of
the profile. The minimum width of the handrail above the
recess shall be 11/, inches (32 mm) to a maximum of 23/4
inches (70 mm). Edges shall have a minimum radius of
0.01-inches (0.25 mm).

< To be effective, a handrail must be of a size that can

easily be grasped by the vast majority of users. [f it is
too large, then it is difficult for a user to get a strong
enough grip to provide the needed support. Due to the
variations in people’s sizes and physical conditions, it
is often very difficult to determine which types of com-
monly used handrails fall into this acceptable range.

The code specifies that the handrail be either a Type
1 or Type Il. A Type | can be sither circular or noncircu-
lar in shape. See Commentary Figure R311.5.6.3(1)
for examples of Type | handrails.
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A Type Il handrail has a perimeter greater than 61/,
inches (160 mm) with graspable finger recess area on
both sides of the profile. See Commentary Figure
R311.6.6.3(2) for the limitations of a Type Il handrail.

R311.5.7 Mlumination. All stairs shali be provided with illu-
mination in accordance with Section R303.6.

# This section provides a reference to the illumination
provisions of Section R303.6. The proper illumination
of stairways is an important aspect for stairway safety.
This lighting can assist users by making sure the level
changes do not occur in areas with shadows orin area
with contrasting light, which would make the changes

R311.5.7 - FIGURE R311,5.6.3(1)

difficult to perceive. See the discussion at Section
R303.6 for additional information.

R311.5.8 Special stairways. Circular stairways, spiral stair-
ways, winders and bulkhead enclosure stairways shall comply
with all requirements of Section R311.5 except as specified be-
low.

% Sections R311.5.8.1 and R311.5.8.2 provide excep-
tions to the general requirements for stairways as pre-
scribed in Section R311.5.

R311.5.8.1 Spiral stairways. Spiral stairways are permitted,
provided the minimum width shall be 26 inches (660 mm) with
each tread having a 71/-inches (190 mm) minimum tread
depth at 12 inches from the narrower edge, All treads shall be
identical, and the rise shall be no more than 91/; inches (241

REQUIRED HANDRAIL TO BE
CONTINUQUS TOP TO BOTTOM

PLAN VIEW

Figure R311.5.6.2
HANDRAILS

WALL (STAIR
CONTINUES
BEHIND)

ELEVATION VIEW

DIAMETER

CIRCULAR HANDRAIL

For SI; 1 inch = 25.4 mm.

HANDRAIL WITH CIRCULAR
1174 IN. MIN/ 2 IN. MAX

Figure R311.5.6.3(1)
TYPE | HANDRAIL

HANDRAIL THAT IS NOT CIRCULAR
MUST HAVE A PERIMETER OF 4 IN,
MIN/ 817: IN. MAX WITH A MAXIMUM
CROSS SECTION DIMENSION OF

21/, INCHES

|H 117 IN.
11/ IN.

| |

0.01 HADIUS/

NONCIRCULAR HANDRAIL
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FIGURE R311.5.6.3(2) - FIGURE R311.5.8.1

.| 18 REQUIRED ON BQTH SIDES

HANDRAIL PERIMETER > 67/, iN.

114 IN. TO 2 34 IN.

GRASPABLE FINGER RECESS AREA

Figure R311.5.6.3(2)
TYPE Il HANDRAIL

mm). A minimum headroom of 6 feet 6 inches (1982 mm) shall
be provided,

*» A spiral stairway is one of several types of special
stairs that the code permits. Although a spiral stair may
be difficuit to use for moving furniture from one level to
another, the code places no limitations on its use within
the egress system provided it meets the size require-
ments of this section. A spiral stairway that meets
these reguirements may provide the only means of
egress from a level regardless of the occupant load or
size of area served.

A spiral stairway is one in which the treads radiate
from a central pole. Such a stair must provide a clear
width of at least 26 inches (660 mm). Each tread must
be identical and have a minimum dimension of 71/,

BUILDING PLANNING

inches (181 mm) ata point 12 inches (305 mm) from its
narrow end. The stair must have at least 6 feet, 6 inch-
es (1981 mm) of headroom measured vertically from
the leading edge of the tread. The rise between treads
can be as much as but not more than 91/ inches (241
mm). Commentary Figure R311.5.8.1 depicts the re-
quired dimensions of a spiral stairway.

R311.5.8.2 Bulkhead enclosure stairways. Stairways serving
bulkhead enclosures, not part of the required building egtess,
providing access ffom the outside grade level to the basement
shall be exempt from the requirements of Sections R311.4.3
and R311.5 where the maximum height from the basement fin-
ished floor level to grade adjacent to the stairway does not ex-
ceed 8 feet (2438 mm), and the grade level opening to the stair-
way is covered by a bulkhead enclosure with hinged doors or
other approved means.

# This section exempts exterior buikhead enclosure
stairways from the landing, stairway, and handrail re-
guirements in Chapter 3, and it therefore permits a sit-
uation that has been fairly common in some areas.
See Commentary Figure R311.5.8.2 for an illustration
of the requirements. Since these stairways are not a
part of the building’s egress system and serve only as
a convenient way to access the basement from the ex-
terior, the code exemption will not greatly affect the oc-

- cupants’ safety. Through this exemption, the size of
the enclosure that is needed to provide weather
protection for the stairway is greatly reduced.

R311.6 Ramps.

% Section R311.6 provides the code requirements for
ramps, which are defined by this code as being a walk-
ing surfaces that have a running slope steeper than 1
unit vertical in 20 units horizontal (5-percent slope).

12 IN. =

e 26 IN. MIN—]

CENTER COLUMN

For SI! 1inch = 25,4 mm.

Figure R311.5.8.1
SPIRAL STAIRS
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TREADS
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BUILDING PLANNING

R311.6.1 Maximum slope. Ramps shall have a maximum
slope of one unit vertical in eight units horizontal (12.5-
percent slope). _

% Section R311:6.1 places a maximum slope of 1 unit
vertical in 8 units horizontal (12.5-percent slope) on
ramps. This requirement applies to all ramps, includ-
ing those on circulation routes and those leading to an
exit. This maximum slope matches what is permitted
by the International Building Code for ramps that are
not a part of the means of egress. Egress ramps under
the IBC have a maximum slope limit of 1:12 due to ac-
cessibility requirements.

R311.6.2 Landings required. A minimum 3-foot-by-3-foot
(914 mm by 914 mm}) landing shall be provided:

1. At the top and bottom of ramps,
2. Where doors open onto ramps,
3. Where ramps change direction.

R311.6.1 - FIGURE R311.5.8.2

» The code requires a minimum 3-foot-by-3-foot (914
mm by 914 mm) landing at three specific locations re-
lated fo the ramps. These dimensions are not tied to
the actual width of the ramp. ltem 2, dealing with doors
that open onto ramps, calls for a larger size landing if it
is also required by Section R311.4.3. The specified
landing dimensions coordinate with the requirements
for nonaccessible dwelling units, which are found in
exceptions in the International Building Code.

R311.6.3 Handrails required. Handrails shall be provided on
atleast one side of all ramps exceeding a slope of one unitverti-
cal in 12 units horizontal (8.33-percent slope).

% Where a ramp exceeds a slope of 1 unit vertical in 12
units horizontal (8.33-percent slope) the code requires
that a handrail be provided on at least one side to as-
sist ramp users. This provision differs from that in the
International Building Code, where a slope of 1 unit

BULKHEAD ENCLOSURE

EXTERIOR

SN NN W
VAN

STAIRWAY

Figure R311.5.8,2
BULKHEAD ENCLOSURE STAIRWAY
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R3.11.6.3.1 -R312.2

vertical in 20 units horizontal (5-percent slope) and a
ramp rise of 6 inches (152 mm) establish the limits.

R311.6.3.1 Height. Handrail height, measured above the fin-
ished surface of the ramp slope, shall be not less than 34 inches
{864 mm) and not more than 38 inches (965 mm).

% Where handrails are required, they must be installed at
a haight of at least 34 inches (864 mm) and not more
than 38 inches (965 mm), measured vertically from the
finished surface of the ramp slope. This height should
be measured to the top of the handrail.

R311.6.3.2 Handrail grip size. Handrails on ramps shall com-
ply with Section R311.5.6.3,

% See the commentary for Section R311.5.6.3.

R311.6.3.3 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 1.5 inches (38 mm) between the wall and the hand-
rails. :

% The coniinuity requirement for the ramp handrall is
similar to the continuity requirement for the stair hand-
rail. See the commentary for Section R311.5.6.2

SECTION R312
GUARDS

R312.1 Guards required. Porches, balconies or raised floor
surfaces located more than 30 inches (762 mm}) above the floot
or grade below shall have guards not less than 36 inches (914
mim) in height. Open sides of stairs with a total rise of more than
30 inches (762 mm) above the floor or grade below shall have
guards not less than 34 inches (864 mm) in height measured
vertically from the nosing of the treads.

Porches and decks which are enclosed with insect screening
shall be provided with guards where the walking surface is lo-
cated more than 30 inches (762 mm) above the floor or grade
below. :

% The guard provisions of this code address the issue of
providing protection for occupants from falling off of
any type of elevated walking surface. The provisions in
Section R312 provide the scoping requirements as
well as the general construction requirements for the
guards. Code users should be aware that Section
R301.5 as well as this section contain the design load
criteria for guards.

Section R312.1 establishes the requirement for and
the minimum height requirements for guards. The
code provides for guard protection at open sides along
raised floor or walking surfaces such as those at balco-
hies, mezzanines, stairways, ramps, porches, and
landings that are more than 30 inches (762 mm) above
the grade or floor surface below. The requirements for

BUILDING PLANNING

guards on stairs are different from other guard require-
ments in two ways. The first is the scoping require-
ments that establish the heed for the guard, and the
second is the required height of the guard. The scop-
ing raquirement for guards along open sides of stairs
not only applies to the portion of a stairway that is more
than 30 inches (762 mm) above the adjacent floar, but

_ italso applies to the entire open side of the stair, inciud-
ing the parts that are less than 30 inches (762 mm)
above the floor. This requirement applies to the entire
open side of the stalrway if any point of the open sideis
greater than 30 inches (762 mmj in height. See Com-
mentary Figures R312.1(1) and (2) for examples of
how this provision-is applied.

Where a guard is required, it must be of an adequaie
height to prevent somecne from falling over the edge
of the protected areas. It must as well be designed to
prevent someone, including smali children, from fal-
ling through or under the tap rail. Therefore, the code
establishes 36 inches (914 mm) as the minimum ac-
ceptable height for guard protection. While this height
matches what has commonly been accepted within
residential occupancies, it is less than the 42-inch
{1067 mm) height that is generally required by the in-
ternational Building Code and that places the top of the
rail above the center of gravity for the vast majority of
the general population. The height of a guard located
on the open side of a stair is permitted to be a minimum
of 34 inches (864 mm) when measured above the nos-
ing of the tread. See Commentary Figure R312.1(3}.
As mentioned in the discussion of Section B311.5.6.1,
this height should be measured to the top of the guard.
This 34-inch height (864 mm) is acceptable on the
stairs because the handrall height on a stairway is re-'
quired 1o be between 34 and 38 inches (864 and 965
mmj). Since reduced-height ralls have been used on
the open sides of stairs for years, the code has contin-
ued this practice, so a single element can serve as
both a handrail and as a guard.

Insect screening is not of sufficient strength to pre-
veni someone from falling under atop rail. For thisrea-
son a guard is required for porches and decks en-
closed with insect screening where the walking
surface is located more than 30 inches above a floor or
grade below.

R312.2 Gnard opening limitations. Required guards on open
sides of stairways, raised floor areas, balconies and porches
shall have intermediate rails or ornamental closures which do
not allow passage of a sphere 4 inches (102mm) or mote in di-
ameter. . -

Exceptions:

1. The triangular openings formed by the riser, tread and
bottom rail of a guard at the open side of a stairway are
permitted to be of such a size that a sphere 6 inches (152
mm} cannot pass through.
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BUILDING PLANNING R313 - FIGURE R312.1(1)

2. Openings for required guards on the sides of stair treads
shall not allow a sphere 43/g inches (107 mm). to pass
through.

% Guards mustbe constructed so that they not only pre-
vent people from falling over them but also prevent
smaller occupants such as children from falling
through them. To prevent people from slipping through
a guard, any required guard would need to have sup-
ports, spindles, intermediate rails, or some type of or-
namental pattern so that a 4-inch (102 mm) sphere
cannot pass through it. This spacing was chosen after
many years of discussion and because information
was submitted to show that based on the size of a
child’s head, very few children would be able to crawl
or walk through a 4-inch opening. The code does pro-
vide two exceptions for this spacing requirement, per-
mitting the use of a 6-inch (152 mm) sphere for the
triangular area formed by the riser, tread and bottom
rail of a guard along the open side of a stair and 4 3/8
inch (111 mm) sphere for the guard on open side of.
stair treads. See Commentary Figure R312.2 for anil-
lustration of the guard requirements.

[F STAIR IS MORE THAN 30 IN. ABOVE THE FLOOR BELOW AT ANY
POINT OF THE STAIR'S FLIGHT, A GUARD IS REQUIRED ALONG
THE OPEN SIDE.

GUARD REQUIRED
EVEN THOUGH HEIGHT
1S LESS THAN 30 IN.

=
> 80N _ oo |

| |

Figure R312.1(1)
STAIRWAY GUARD

For 51: 1 inch = 25.4 mm.
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FIGURE R312.1{(2) - FIGURE R312.1(3) BUILDING PLANNING

STAIRA
GUARD REQUIRED
(MAY SERVE AS HANDHAIL}\

STAIR B ‘

NO GUARD REQUIRED ON OPEN
SIDE, BUT HANDRAIL REQUIRED
ON AT LEAST ONE SIDE

For SI; 1 inch = 25,4 mm.
Figure R312.1(2)
STAIRWAY GUARD

GUARD

TOP RAIL SERVES AS
» HANDRAIL FOR STAIR

36 IN. MIN

o TO

For SI: 1inch = 25.4 mm. t

Figure R312.1(3)
STAIRWAY GUARD
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BUILDING PLANNING - FIGURE R312.2

|

FULL 38 IN. MIN GUARD
HEIGHT PER SECT.
R316.1 AT LANDING

|

SPHERE 4 IN. CANNOT PASS THROUGH
(SPHERE 43%/3 PERMITTED ON OPEN SIDE
OF STAIR TREADS ONLY)

—34 IN. MIN GUARD REIGHT PER SECT. R318.1
38 IN. MAX FOR HANDRAIL PER SECT, R315.1

SPHERE 6 IN. CANNOT
PASS THROUGH

For SI: 1 inch = 25.4 mm.

Figure R312.2
GUARD REQUIREMENTS
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