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. of risers and treads in a stairway should be

wortioned to accommodate our body movement. Their

ch, if steep, can make ascent physically tiring as well as
chologically forbidding, and can make descent precarious.

bhe pitch of a stairway is shallow, its treads should be deep

h to fit our stride.

ding codes regulate the minimum and maximum
sions of risers and treads; see 9.04-9.05. For
fort, the riser and tread dimensions can be proportioned
gcording to either of the following formulas:
Tread (inches) + 2x riser (inches) = 2410 25
 Riser (inches) x tread (inches) = 72 to 75

xterior stairs are generally not as steep as interior stairs,
pspecially where dangerous conditions such as snow and ice
5t. The proportioning formula can therefore be adjusted to
pield 2 sum of 26.

For safety, all risers in a flight of stairs should be the same
rise and all treads should have the same run. Building codes
Rimit the allowable variation in riser height or tread run to /6"
(9.5 mm). Consult the building code to verify the dimensional
jidelines outlined on this and the following page.

Lodders
+ R=12"(395)o.c. typical

Step Lodders 8/
* 12-%/4" (325) riser; /
3" (75) tread o

* For private stairs only: /
* 7-314" (195) maximum rlseN/’ .
10" (255) minimum tread /

/ 7" (180) maximum riser;
4 11" (280) minimum tread "
L 4" (100) minimum riser

1:6 maximum

—
s —
———
—
——
. s c—— T
9

Ramps N 112 maximum when part of an
accessible route or an emergency
egress system
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+ The actual riser and tread dimensions for a set of stairs
are determined by dividing the total rise or floor-to-floor
height by the desired riser height. The result is rounded off
to arrive at a whole number of risers. The total rise is then
redivided by this whole number to arrive at the actual riser

| height.

» This riser height must be checked against the maximum
riser height allowed by the building code. If necessary, the
number risers can be increased by one and the actual riser
height recalculated.

* Once the actual riser height is fixed, the tread run can be
determined by using the riser:tread proportioning formula.

Riser and Tread Dimensions

Riser Tread
inches (mm) inches (mm)

5(125)  15(380)
5-4(135) 14-'/2(370)
512(140)  14(355)
554 (145) 13-'12(340)

6(150)  13(330)
6-14(160) 12-'12(320)
6-'2(165)  12(309)
6-°14(170)  11-'/2(290)

7(180)  11(280)

Maximum riser height; minimum

* Since in any flight of stairs, there is always one less tread 7-14(185) 10-'/2(265) tread depth for accessible stairs and
than the number of risers, the total number of treads and 7'2(190)  10(255) emergency egress
the total run can be easily determined.
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Stairway design is strictly regulated by the building code,

especially when a stairway is an essential part of an emergency
egress system. Because an accessible stairway should also

serve as a means of egress during an emergency, the ADA
accessibility requirements illustrated on the next page are

similar to those of an emergency egress stairway.

Stairway Width

* The occupant load, which is based on the use group and the
floor area served, determines the required width of an exit
stairway. Consult the building code for details.

QipiuziizzzzizizzzzziZ

i

///

* 120" (3660) maximum rise between landings
* 6"-8"(2030) minimum overhead clearance

RIHIITINANAN

Dz
‘/"”

72

44" (1120) minimum width; 36" (915) minimum for stairways
serving an occupant load of 49 or less.

—~——— Handrails may project a maximum of 4-'/2" (115) into the
required width; stringers and trim may project 2 maximum
of 1-'/2" (38).

Landings

B Landings should be as least as wide as the stairway they
serve and have a minimum length equal to the stair width,
measured in the direction of travel. Landings serving
straight-run stairs need not be longer than 48" (1220).
Door should swing in the direction of egress. Door swing
must not reduce the landing to less than one half of its
required width.

* When fully open, the door must not intrude into required
width by more than 7* (180).

J
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Guardrails

+ Guardrails are required to protect the open or
glazed sides of stairways, ramps, porches, and
unenclosed floor and roof openings.

* Guardrails should be at least 42" (1070) high;
guardrails in dwellings may be 36" (915) high.

* Guardrails protecting the open or glazed side of
a stairway may have the same height as the stair
handrails.

* A4"(100) sphere must not be able to pass through
any opening in the railing from the floor up to 34"
(865); from 34" to 42" (865 t0 1070), the pattern
may allow a sphere up to 8" in diameter to pass.

* Guardrails should be able to withstand a concentrated
load applied nonconcurrently to their top rails in both
vertical and horizontal directions. Consult the building
code for detailed requirements.

\: newel post or other obstruction.

HIUDV IV 1 GUULG WIG ATy W IG90 viall une nai or e

required width.
* When fully open, the door must not intrude into required
width by more than 7* (180).

Handrails

* Handrails are required on both sides of the stair. The
building code allows exceptions for stairs in individual
dwelling units.

34" 10 38" (865 to 965) height above the leading edge of
the stair treads or nosings. ]
Handrails should be continuous without interruption bya

Handrails should extend at least 12* (305) beyond the
riser and at least 12* (305) plus one tread width
bottom riser. The ends should return smoothly to a wall
walking surface, or continue to the handrail of an ad
stair flight.

* See the next page for detailed handrail requirements.

Treads, Risers, and Nosings

* A minimum of three risers per flight is recommended to
prevent tripping and may be required by the building

* See the next page for detailed tread, riser, and nosing
requirements.

» See 9.03 for tread and riser proportions.
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STAIR REQUIREMENTS .05

ADA Accessibility Guidelines

Accessible stairs should also serve as a means of Handrails

eqress during an emergency, or lead to an accessible | — Handrails should be free of sharp or abrasive
area of refuge where people who are unable to use elements and have a circular cross section
stairs may remain temporarily in safety to await with an outside diameter of 1-'/4" (32)
assistance during an emergency evacuation. minimum and 2° (51) maximum; other shapes

are allowable if they provide equivalent
graspability and have a maximum

ih % : H r . : : 11,
.r \ ! : cross-sectional dimension of 2-'/4" (57).
(il _H——= 1-12"(38) minimum clearance between
} L] ( handrail and wall

Risers and Treads \ Nosings
* Tread depth: 11" (280) minimum > — 112" (38) maximum protrusion
* Riser height: 4" (100) minimum; 7* (180) maximum || 30" maximum /’_\ 112" (13) maximum radius
* Uniform riser and tread dimensions are required. Risers should be sloped or the undersides
* Open risers are not permitted. K"— of the nosings should have a 60° angle

minimum from the horizontal.
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Streight-Run Stoir
* Astesight-run stair extends from one kvel to

asother without tums or winders.
Building codes generaly imit the vertical ise
between landings to 12 (3660).

+ Astaineay may be approsched or departed
J cher axialy or perpesdicudar to the stair run.

Quorter-Turn Stoie

+ Aquarter-tumnor L-shaped stair makes a
right-angled tum in the pathof travel.
* The two fllghts comected by an intervening

Linding may be eqal or unequal, depending on

the desived progortion of the stairway opeting.

| buked: |
=1

/—\ Landngs that are below normal eye lovel ard

provide a place 10 rest of pause are mfting.

Holl-Torn Staic

* Ahalf-tum stair turns 160" or through two
right angies at an intervening eding.

* Ahglf-retum stairis more compact thin 2
single straight-run stair.

* The two fiights comected by the landing
mury be equal or unequal, depending en the
desired grogorticn of the stairway opering.

T 0o b
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26" (660) minimum dear width Various comections are
* Larger diameters are safer and aallabie to ancker the platforn
. easler 10 clmb and descerd. 10 the floor structure.
g 90" landing platiorm may be
'/'\ asquace, rectangle, oe quarter Rectasgudar landing platform
-~ (2323 issecured to upper floor dlong
e edge
The required headroom should
be achieved within /s of acirce. Stairrisestoanl-shuped |
opening and is secured directly
1o the upper floce structure:
The cester pole may termimate no platform is supplied.
at aral or contisue up to celing K.
structare. —— Gquare platform is fastened
1o the upper floce on two
42 (1065) adacent sides
» Foorlevel - (sarter circudar platform
D \/‘ isinstalled i a circula foor
opening.
917" (240) maxinum
riser heght Staie osnacticns
« Riser beight depends on tread
angle and floor-to-floor height.
+ 6-6°(1980) misimun
headroom dearance
Wood ¢ metal pipe handrall
Balusters
Base plate may bear on fisish
: floor or on floor structure below.
T~ Floor-to-fleorheight
Stoir Treads
Stairs”
i Headroem Stoir Wel Landing
Diometer  Openng  Size  Pole to Fuil Base Plote
21 16 T (180) 70 (21%0) 60'(1525) 64°(1625) 32'(6'5) 26'(660)
r ) 708" (1908205  6-9°(2055) 64'(1629) 68°(1725) 34°(865) 28'(M0)
12 809 (251240) 6-9'(2055) 72(1830) 76'(1930) 3°(%65) 32'(815)
76'(1930) B0"(2030) 40°(1015) 34'(865)
00'(2235) 92 (23%5) 46'(WI0) AC°(1015)
*Censuls manufacturer's Werature 1o verfy these dimensional guidelives. 96'(2440) 100" (2540) 50°(1270) 44'(115)
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A wood stair is constructed of the following elements:

Carriages or rough stringers are the principal inclined
beams supporting the treads and risers of a flight of
stairs. The number and spacing of carriages required
for a stairway depend on the spanning capability of the
tread material.

— Stringers are the sloping finish members running
alongside a staircase, against which the risers and
treads terminate.

+ Treads are the footways that span the distance
between the supporting carriages.

————= Risers are the vertical boards that close off the stair

space and help make the construction rigid; some

stairs have no risers.

Carriages may be attached
to their supporting beam,
header, or wall framing with
metal hangers or a ledger.
Kick plate anchors and

s

s

absorbs the thrust of an
inclined stair carriage. _— 5e¢9.04-9.05 for
e handrail requirements.
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absorbs the thrust of an 1
inclined stair carriage. _— 5€¢9.04-9.05 for
handrail requirements

—— Finish wood flooring over E
/ plywood treads and risers : « Metal handrail bracket n

>
/
————— Full stringer
: — Rise 11— Wall framing e R
o // Ru f— Wall finish \;\’
N <8 * 56£9.03-9.05 for
N riser, tread, and nosing ~ Full stringers
requirements.
N
N |
= » Chamfer edges of plywood
N K treads for carpeting. ‘
Soffi, if desired B = |
* Firgblocking ST | g
* Carriage ™ Spacers
* Spacer S
* Blocking as required
for wall finish —/

Closed-Riser Stair with Full Stringer
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Edge of stair slab may
be turned up to form a

curb or solid railing.

See 9.04-9.05 for
handrail and guardrail

¢ Ghearkev

A concrete stair is designed as an inclined, one-way
reinforced slab with steps formed on its upper

“ surface. If the stair is constructed after the floor

beam or wall supports, it acts as a simple beam.
If it is cast with the beam or slab supports, it is
designed as a continuous beam. Concrete stairs
require careful analysis of load, span, and support
conditions; consult a structural engineer for final
design requirements.

\—- 1-'/2" (38) minimum @ concrete walls; 4° (100)

minimum @ masonry walls

| Stairelab thickness: rule of thumb: pan’26
" || _———— Spanis equal to the horizontal distance between

the slab supports.

* Post supports for handrail
* Escutcheon
* Cast-in-place sleeve

~—— Posts or balusters
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STEEL STAIRS .11

Steel stairs are analogous in form to wood stairs. |

» Steel channel sections serve as carriages and stringers. ——

* Stair treads span the distance between the stringers. ——_ 3

+ Treads may consist of concrete-filled steel pans, bar
grating, or flat plates with a textured top surface.

* Pre-engineered and prefabricated steel stairs are available.

Steel beam support

Steel channel stringer
Concrete-filled steel pan
treads

+ Steel channel may rest ——= Steel pan landing with

on a bearing plate on concrete fill
masonry, or be hung on Steel tube or channel support
threaded rods from the

floor structure above. ——
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Steel pan treads wl 2" (51)
minimum concrete fill
/ + Formof pan varies; consult
manufacturer.

\
» Shop-fabricated handrail of metal pipe;

114" (32) 0 14" x1-4" x /o
* See 9.04-9.05 for building code (52 %32 x 3) angle supports
requirements and ADA accessibility Steel channel stringer;
guidelines for handrails and guardrails. 10" (255) minimum
Gypsum board or metal lath
* Fieldweld ——___ and plaster soffit supported
Satiy on furring channels

» Clip angle w/anchor bolts secures

" each stringer to the floor structure. Closed Risers

: Steel pans w/ concrete fill
i 52; gn':““g ;ﬁ; i A welded to channel stringer
- my l

plate, closely spaced bars, or an angle

with an abrasive strip.

Flat plate treads with
textured top surfaces

* Wood and precast concrete treads
are also available.

* Open-riser stairs do not
comply with ADA accessibility
guidelines.

Open Risers
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wrap up

STAIRS ARE WONDERFUL DESIGN
OPPORTUNITIES IN BUILDINGS.

THEY PROVIDE THE ARCHITECT WITH
AN ELEMENT OF DRAMATIC FLOW
AND MOVEMENT VERTICALLY INTO
THE UPPER OR LOWER REACHES OF A
BUILDING OR A LANDSCAPE

STAIRS REQUIRE GREAT ATTENTION TO
DETAIL. MOST IMPORTANTLY,
THROUGH ERGONOMIC STUDY, STAIRS
MUST ACHIEVE A LEVEL OF
COMFORTABLE, EASY USABILITY.
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