adjacent consecutive winders is used to provide the
reference from which the 12-inch (305 mm) dimension
will be measured along each nosing. The tread depth
may be determined by measuring between adjacent
nosings at these determined intersections of the nos-
ings with the walkline. It is important to note that the
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for stairways are specified in Sections R311.7.5.1
through R311.7.5.3. These provisions facilitate
smooth and consistent travel. This section provides
dimensional ranges and tolerances for the component
elements to allow the flexibility required to design and
construct a stair or a flight of stairs, which are elements
of a stairway. The allowed proportion of maximum riser
height and minimum tread depth provides for a maxi-
mum angle of ascent, but there is no maximum tread
depth or minimum riser height that would define a min-
imum angle for a stairway. Nor is the proportion of riser
height to tread depth compared with the limitations of
the length of the users stride on stairways that is sig-
nificantly foreshortened from the users stride on the
level. For this reason, care should be taken when
incorporating large tread depths or short risers to pro-
portion the riser height and tread depth to avoid a step
that is wide enough to require more than one step to
cross or a short narrow step, which can be easily
stepped over. With these same limitations for propor-
tion in mind, by controlling the minimum depth of rect-
angular treads and the minimum depth and angularity
of winder treads, these components can control the
configuration of the plan of a flight of stairs to provide
for smooth and consistent travel. Carpets, rugs and
runners, like furniture, are frequently changed by the
occupants and are not regulated by the code. For this
reason, it is essential that the riser height and tread
depth be regulated exclusive of these transitory sur-
faces to provide an enforceable standard. This prac-
tice minimizes the possible variation due to the
removal of nonpermanent carpeting throughout the life
of a structure and provides a standard enforcement
methodology that will provide consistency across the
built environment for all users. When owners or occu-
pants add carpeting, rugs or runners they need to be
able to add it to all tread and landing surfaces in the
stairway. It is important that the tread and landing sur-
faces are consistent and comply with the code prior to
the addition of carpet. This methodology of enforce-
ment makes it unnecessary to reconstruct floor and
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stair elevations in the stairway when nonpermanent
carpet surfaces are changed that do not require a

(102 mm) sphere.

T nanméinmoe

ure R311.7.5.1(1)]. 1he uniformity of risers and treads
is a safety factor in any flight of stairs. The section of a
stairway leading from one landing to the next is defined
as a flight of stairs. This is important because varia-
tions in excess of the */4-inch (9.5 mm) tolerance could
interfere with the rhythm of the stair user. It is true that
adequate attention to the use of the stair can compen-
sate for substantial variations in risers and treads;
however, the stair user does not always give the nec-
essary attention.

To obtain the best uniformity possible in a flight of
stairs, the maximum variation between the highest and
lowest risers is limited to % inch (9.5 mm). This toler-
ance is not to be used as a design variation, but its
inclusion is in recognition that normal construction
practices give rise to variables that make it impossible
to get exactly identical riser heights and tread dimen-
sions in constructing a stairway. Therefore, the code
allows the variation indicated in Commentary Figure
R311.7.5.1(2).

The risers must be vertical or slope back, effectively
providing a wider overall tread depth. The code does
not require solid risers, but riser openings that are
located more than 30 inches above the floor or grade
below must not allow the passage of a 4-inch-diameter
sphere. This is consistent with the guard provisions of
Section R312, where a 4-inch (102 mm) sphere is used
to determine compliance.

For spiral stairways, the openings between adjacent
treads are not limited and riser heights are regulated
by Section R311.7.10.1.
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Figure R311.7.5.1(1)
CONVENTIONAL STAIRWAY

EACH FLIGHT REGULATED

ON ITS OWN
‘ Jﬁ GREATEST

SMALLEST

DIFFERENCE BETWEEN GREATEST
AND SMALLEST TREAD DEPTH
WITHIN A FLIGHT OF STAIRS IS
LIMITED TO 3/g IN.

DIFFERENCE BETWEEN HIGHEST AND
LOWEST RISERS WITHIN A FLIGHT OF
STAIRS IS LIMITED TO 3/g IN.

LOWESTi_
For SI: 1inch =254 mm.

Figure R311.7.5.1(2)
STAIR TOLERANCES
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tread depth is to be measured [see Commentary Frg-
ure R311.7.5.1(1)]. To obtain the best uniformity pos-
sible in a flight of stairs, the maximum variation
between the greatest and smallest tread depth is lim-

as the horrzontal drstance between the pornts where
the nosing of the adjacent treads intersects with the
“walkline.” The location of the “walkline” is defined in
Section R311.7.4. Winder treads must have a mini-
mum depth of 6 inches (152 mm) at any point. A stair-
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