


Stairs

Week Five: class 10

Lecture:

a. Stairs characteristics and placement
b. Detailing stairs

c. Stair ADA and code issues

d. The stairs assignment

Lab [Computer Topics]:
a. South stair;
i.  Placing typical stairs
ii. Lobby—second floor stairs
iii. Lobby — cellar stairs
iv. Roof - stairs
b. North stair (repeat the above process)
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STAIR ELEMENTS
3.167

SLIP-RESISTANT
SURFACE —

7" MAX.
RISER

11" MIN.
TREAD
WIDTH

\
GRADUALLY \ : FLUSH JUNCTURE OF RISER
RADIUSED NOSING — AND TREAD
RISER DESIGN
3.168
1-1/2"

ROUNDED
NOSING

&[’\c.—.m_-__._
—— ANGLED

NOSING

A4MIN.7" MAX.

Nosings without abrupt edges that project no more than 1-1/2 in.
beyond the edge of the riser are recommended. A safe stair uses
a 1/2-in.-radius abrasive nosing that is firmly anchored to the
tread, with no overhangs and a clearly visible edge.

STAIR CONSTRUCTION
CONCRETE STAIRS

A common method of stair construction is the utilization of con-
wrete, whigh can be cast-in-place or precast concrete.

Stairs Typology

U-TYPE CONCRETE STAIRS
L

X+12 X RAILING, TYP. -~ 12

\
i NN
=
A<
£ N, B 4
2 N SR y
= {;] DOWN# "~ —— WHEN FULLY OPENED, DOOR 1 g/
g <2 SHOULD NOT PROJECT MORE
% " THAN 7* INTO THE ¥
/2 REQUIRED | WIDTH .
— WIDTHMIN. |
\ | B
1-1/2MIN, REQUIRED WIDTH)
(CLEARANCE i ]
BETWEEN \\ //
s G
,
3172 }/
( MAX.
= v DETAIL A
11/2"
PN SLIP RESISTANT NOSING BARSTYP,
NOSING AND
ANCHOR RAILING POST ————=|
S . (OPTIONAD —_  \grav sLEEvE casT,
DETATLA SLPRESISTANT - INTO CONCRETE —*
ABRASIVE ON i
STEPS AND LANDINGS Fa

i — FLOOR LEVEL
— REINFORCEMENT,
1 AS REQUIRED

—
| preuminary stag
| THICKNESS SHOULD
BE SPAN/26

L— HARPIN
REBAR AROUND

DETAILC — DETAILB SLEEVE TYP.

DETAILB

_—— THICKNESS REQUIRED TO

— =2z8 ACHIEVE FIRE RATING AND "
=5 % (] STRUCTURAL NEEDS / REINFORCING STEEL
%E g - LINEOF STAR T (ASSUME 8" NOMINAL FOR S
—a CMU OR CONCRETE)
LANDING
L FLOORLEVEL

|SECTION
— 11/2" MIN. AT CONCRETE WALLS
2" MIN. AT MASONRY WALLS

" PRELIMINARY SLAB
THICKNESS = SPAN/26

RLOOR LEVEL ‘l“\ SHEAR KEY
N——

NOTES

13170 a. Consult structural engineer for reinforcing steel placement.

0 Verify required dimensions and for code i

3171 Limit hinge dimension to requirements of stair.

Contributors:
| McKeown and i San Diego, California;
| Karlsberger and Companies, Columbus, Ohio.

Graphic Standards 11t edition
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vardrails
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

+ 120" (3660) maximum rise between landings

a stairway may have the same height as the stair
handrails.

+ A4"(100) sphere must not be able to pass through

any opeing in the railing from the floor up to 34"
(865); from 34" to 42" (865 10 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.

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.

Stairs

Stairway Width

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

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) ino the
required width; stringers and trim may project a maximutn
of 1-12" (38).

andings
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).

Handrails

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

34" £0 38" (665 to 965) height: above the leading edge of
the stair treads or nosings.
Handrails should be continuous without interruption by a

.

\ newel post or other obstruction.
Handrails should extend at least 12" (305) beyond the top

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

+ See the next page for detailed handrail requirements.

Treads, Risers, and Nosings

+ Aminimum of three risers per flight i recommended to
prevent Sripping and may be required by the building code.

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

+ 56 9.03 for tread and riser proportions.

ypology

Building Construction lllustrated, fourth edition, Chain



Steel stairs are analogous in form to wood stairs. = 1

+ Steel channel sections serve as carriages and stringers. ~—_

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

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

Stairs Typology

+ 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. ——1

Steel pan treads wi 2" (51)

minimum concrete fill

+ Form of pan varies; consult

manufacturer.

+ Shop-fabricated handrail of metal pipe; '
114" (32) o

+ 5ee9.04-9.05 for building code

requirements and ADA accessibility
guidelines for handrails and guardrails. /

14" x 14" x V"

(32 x 32 x 3) angle supports
Steel channel stringer;

10" (255) minimum

Gypsum board or metal lath
and plaster soffit supported
on furring channels

-

Field weld ——

+ Clipangle wia nchcm

each stringer to the floor structure.

Closed Risers

Steel pans wl concrete fill
welded to channel stringer

Bar grating treads ———
+ Nosing may consist of a checkered
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 Building Construction lllustrated, fourth edition, Chain
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High School Construction Arts
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| Construction Arts -

|~ STL. BEAM (REFER TO STRUCT. DWGS.)

3747 % 1 1/2° ST, TUBE (TYP.)

1 1/2%1 172" STL POST (TR
347 % 3/4° STL, TUBE \\
B5o0c (W) — |

1 1/4" 0. STL. HANDRAL I

ANCHORED TO GUARDRAL (TYP) —————___ |

- & COMCRETE MASONRY
UNITS (TYR.)

e STL. POST HANGER
(REFER TO STRUCT. DWGS.)

2° ¥ 12" X 3/B" STL CHANMEL STRINGER b
AMCHORED TO 2° ¥ 12° X 3/8 b
STL. CHANMEL STRIMGERS

2" X 12" X 3/8" STL. TUBE STRINGER

BETWEEN BENT STRRINGERS BEYOND

1 1/2" CONCRETE FILL ON \
SETING BED & WETAL PAN TREAD

VINYL FLODRING FLASH \
WITH FILL TREAD {TYP).

COMCRETE FILL ON METAL PAN
:. FLATFORM

=107

ARQUITECTONICA and STV Incorporated

r_.'.

ARCHITECTS

LINE OF CHANNEL BEYOND —/
€9 X 134 STL CHAMNEL ANCHORED
“‘“—\ TO 4" % 12° X 1/2" STL TUBE STRINGERS

~ 47 % 12° ¥ 1/2° STL. TUBE STRINGER BEYOND :
n-“

|2 HOUR FIRE RATED COMCRETE ENCASING BEYOND
(SEE STRUCT. OWEGS.)
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Stair ADA and code issues

The minimum width of stair landings and platforms perpendicular to the direction
of egress shall be equal to at least the width of the stair.

The maximum vertical rise of a single flight of stairs shall not exceed:

e 8'in Occupancy Group F (Place of Assembly) and H (Hospital, Nursing Home,
Mental Institution, Jail)

 12'in all other Occupancy Groups.

The swing of stair doors shall not block stairs or stair landings.

The swing of a Stair Door shall not reduce the clear width of the Stair landing to be
less than seventy-five percent of the required width of the landing or stair.

The swing of a Stair Door shall not reduce the clear width of the Stair landing to be
less than the width of the door opening on them.

http://codes.lp.findlaw.com/nycode/ADC/27/1/6/5/27-375
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Architect: Peter Geusebroek

The Netherlands
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Location: Amsterdam
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Architect: Peter Geuse
Location: Amsterdam




Salvador Dali Museum -HOK Architects




Laurentian Library, michelangelo, 1524
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ARTstor - The Hartill Archive of Architecture and Allied Arts
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