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The vertical communication system includes:
. Stairs

Il.Ramps

lll.Escalators

Iv.Elevators

v.Travellators

Stairs Design
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Stairs

* The stair is the part of the traffic system
which allows people to move from one level
to another.

 Almost every house will have some type of
stair. Most common are those to a
basement or second floor.

e Stairs and halls are the means utilized for
assisting the flow of traffic through a house
and between levels of a house.

Stairs Design




QRpeal

Stairs Design

The design of stairs varies.
Some are very simple. Others
become part of the interior
style and are an important
design feature.

How to figure a stair?

*The first thing that must be
known Is the total rise. This is
the total vertical distance the
stairs will cover.
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*Then select the riser size into
the total rise to find the
number of risers.

There is always one more
riser than tread in a stair.

Material used can be metal
plate (with a plastic or carpet
overlay if needed), marble
,wood, concrete or stone.

«Stair railings can be fitted in
steel, wood.
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Types of Stairs
*The most commonly used types of
stairs in homes are the straight, the [,
U, curved, and spiral.
*The Straight Hlight is the least
expensive to install and the easiest to
move large articles up and down.
*If the floor space Is not available for a

straight stair, an [_ or LU stair can be
used.

Stairs Design




Stairs Design

AN o)
Stairs Design

L-5HAFPE

" View Photos

STRAIGHT

" View Photos




Stairs Design

AN o)
Stairs Design

\U-SHAPE

" View Photos

3-SECTION

" View Photos
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Fig. No. shows the common types of stairs
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" View Photos " View Photos

Fig. No. shows the wide and narrow stairs
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The Major Parts of Stair

= L: Stair Flight

= H: Riser

A B: Tread

¥ N: Number of Steps
'f_j P: Landing

7o A: Landing Length
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1.Step

2.Stair Flight

3.Landing

4.Handrail (railing cap-railing shoe)
5.Stair well

6.Baluster

7.Stinger

Stairs Design
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Stairs  have main parts which are:
_ Riser
_ Treacd . going
_ Stair case - Stair way

e /Sa/usyLe,V: balvoshade = lgqnis/-er - Bannister.

o tlin o
ok R ao///lj Cap a ?alLQ«EqP ____['
. rai\ha Shog_‘_
_ /Qou/inj Shoe. S 0
ano rai
_, Hamelrail | I ——)
)
~ Newed \\

— lan o//":)j

\ ‘
. m"“l ~..4 Nig
- e N/ b
tread, . “u"'llln ' d.’ I
‘ % e

riser

A stair way with itss paf(‘;s.
Contains (5 ) StepS .




Banister / /

(Handrail) //
Shoe Molding £ -

- p | ——
/! —
Closed Stringer -
Riser '

Baluster - — =

Malding
Nasing

Skirtboard or ;
packing stringer | L

———

- i —

== Btringer or camiage
Cosed nser




Qadpea =Y
Stairs Design :

Top Finished Surface . Distance to Restriction

Head Height
Restriction |
|rFE||:||::|IH:aI:+IE,| :

Tread Width

! Minirmum
Total . 'y Clearance

Stair Rise 78" ..
[Firshed rop -
suirface b Hﬂighl: of

r:uu-.h{-z_q_hamc-u-- Restriction
siirface)

Stairs Design

Bottom
Finishad
surface

Total Stair Run
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Types of Stairs
‘Houses Stairs (24°- 45°) (30°-35°).
Stair Case.
Fixed Cat-ladders (65°-85°)
*Telescopic loft ladder. (80°)
Escalators.

Stairs Design
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Stair Design Features
*The tread is the portion of the stair
that stepped upon.
*The riser is the vertical member
running between the treads.
*The sizes of the tread and riser must
be carefully planned.
*The max. riser is 210 mm and the min.
tread I1s 229 mm.
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o Final S/ep in the starr wo:j . Which Jead fo the Hrst
intermediate .(ano//()j.

/0 cm
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nosing projection Y

= )
5 |
R
) A =
()] unit rise
Q unit !_ -
o run
(72 ]
—
U [ rise
o
(V)
minimum
S 1/2 inches v
— run -
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*The tread has a nosing. The min nosing Is
1" (25mm). This is in addition to the tread
size.

Interior stairways between floors should
have a min. width of 2' — 8" (213 mm) clear
of the handrail.

oIf a stair is located where two people might
pass frequently, 3'—6" (1067 mm)is
needed. If possible,4'—0" (1219 mm)
should be used.

Stairs Design
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If stairs are narrow or
curved the distance of the
line of walk to the outer
string should be 35-40cm

¢
!
; effective flight width measuredﬁ

y| from wall surface to inside edge
of handrail

... or between the handrails

e eeanaasya

stairs must have a fixed handra;T
if stair width is greater than 4m,
there must also be a central
handrail; spiral staircases must
have a handrail on the outside

@ Minimum dimensions for
stairs

a2ty

s20tes%s

TS S I P TITTTITIIITIITIYT
Trensiasannan D

Iif stairs are straight and wide
the distance of the line of
walk to the handrails should
be 55cm

>80cm

:: "*—-‘
::| stairs in a family house
;] or inside flats: to loft

and basement

>125m

i} in high-rise flats %?

smaller flight widtTwT

for less frequently-

used stairs

1.875

-+

. o o

people to pass

l >80cm

TYTTTITTISIIT TN S
R A

Stair width allowing two

in up to two-storey
Yl dwellings
L >1.0m

Stair width aliowing three
peopie to meet and pass

' dwellings with more than
3l two storeys and other
buildings

1

r larger flight widths for

"
N

150 peopie

(15) Measuring the effactive flight width

buildings containing more tha

T
A

when tread (w) is less than 260mm, the
stairs must be undercut by = 30mm

@ The proportions of the stair

rises must not change as
you go up
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A main stair should have a min. of
6'-8" (2032 mm) clear headroom.
*All stairs must have a handrail on at
least one side.

Stairs Design
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basement

m g e
L SR ANN AV ERINNBANY e

Superimposed stairs save e Laying the rafters and beams
/' gpace parallel to the stairs saves
: space and avoids the need
for expensive alterations

Covered entrances to
cellars and trapdoors
should be avoided.
However, this combination
has advantages and is safe

- e
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How to Design a Stairs?
«2r+g=63cm

er: riser : (Riser of Step)

g: going: (Going of Step) (tread)
*2Xx15+g=63

*30+g=63

*g=63-30=33cm

Stairs Design
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The riser of step for several functions
are:

« 15-18 cm for Residential Buildings.

 16-17 cm for Educational Buildings.

* 14-16 cm for Public spaces and
Gardens.

« 20-22 cm for Basement.

Stairs Design
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Designing Considerations
 Normal Stairs landing after a max. of
14 step, min. of 3 steps.
« Height of handrail is (90-100 cm).

Stairs Design
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.1

of handrail 5

v above the .
front of the step 3
at least 90cm =
e

%

TrTyYTYTYYY Trwv

to match length of stride,
2 risers + 1 going = about 62.5cm

On a ramp the stride is Optimum rise-to-tread ratio

reduced proportionately 17/29
{desirable slope 1:10-1:8)



GRADIENT HANDRAIL CLEARANCE
HEIGHT

Pitch Grade Angle X Y
(ratio) (%) (deg. - min ) (inches) (inches)
%:12 4% 2-23 35

%:10 5 2-52 35
1:12 8% 4 - 46 34%
110 10 5-43 34% 84
1:8

1%:10 15 8-23 34
2:12 16% 9-28 34
2:10 20 11-19 34

2% :12 20% 11 - 46 33%

2% :10
3:12 } 25 14 -2 33% 85

3%:12 29% 16 - 16 33%
3:10 30 16 - 42 33%

NOTES:
(3) All values above the solid line —— are spproved by the Workmen's Compensation

Overhead clearances and handrail heights may be determined graphically from the diagram

Maximum pitch:
(1) Values below the dotted ling-=---- are prohibited by the New York City Building
Code for theatre aisles, except for runs not exceeding 10' - O" which may be

pitched a maximum of 1:8
(2) Values below the dash line—— are prohibited by most other building codes

Service Bureau

Minimum width:
(1) For single

file traffic = 30"

(2) For furniture passsge = 36"

(3) Preferred single file min. = 42"
() For theatre aisles = 36", increasing 174"

} determined by Emest lrving Freese
every 5'- 0" of run (N.Y.C. Bldg. Code)
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STIFFENING AND CONCEALING
A STEEL SKELETON

The problem stud
Applying a load, . . the weight of ("//P ‘j

a person, to these stairs causes two
different types of movement or
deflection. First, the framing that 14
supports each steel bracket is |
pulled outward at the top [
and pushed inward at the ,

bottom. The load also causes i\
! <
v Regular E ® b\) 9 ‘

the free end of the brackets
to twist out of plane.

framing
lumber

|| bends into
{| the shape of S ) ® \

{! an S under
the load,

Stairs Design

eshing out the stairs, The
noses and heels of the per-
manent treads are removed,
rabbeted to wrap over the
steel frame and then glued Free end of the
back on. Balusters are bolted Fipe) bracket twists |
in front of the vertical parts - out of plane.
of the metal brackets.
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LVL studs glued

Balusters and Steel bracket is and screwed to
railing keep the bolted to the studs plywood eliminate
ends of the inside the wall. movement in
brackets from - framing.

moving.

Backs of the — =~
balusters are
dadoed to hide
the steel.

The solution

Mounting the steel brackets on
LVL studs stiffer than regular
lumber, and gluing and screwing a
layer of plywood to the backside of the
LVLs minimize movement in the framing.
Finish materials enclose the steel, and the
balusters and railing keep the ends of the
steel brackets from moving.

Stairs Design

Heels and noses on
treads are rabbeted
to cover the steel.

Threaded rod
captures tread
material between
brackets.
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Space-saving loft ladder
{scissor frame) for rooms
2.0-3.8m high

hle stairs, in one, two or three secticns — @
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hatch 1.30 x 70
1.40 x 70
1.40 x 75

trap-door,
should be
fireproof ‘\\‘

™, o o
\ 3 K
7

Flat roof exit with loft steps
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2000 max.

max. height of climb = 5000 mm

-5

P

M- N

vty

Tetath et

Plan: goings at lines a and @ Fixed catladder
b are 220cm

@ Normal stairs {goings too 4 L
short) % ot
wbebanmun ey By q '
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MINIMUM HUMAN PASSAGE

MINIMUM STAIR WIDTHS

Above: Stairs designed for comfortable
human passage only may be relatively
Gariow. W miy be 207 byl 26 5
better. Wa should be at least 3'-6".
Right:  Furniture  passage demands
greater width. If stair landing is in-
creased or headroom unlimited, Wr may
be decreased. See table below.
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6.2 m?

Three flight-width stairs are

+ the surface area of landing - su-face area of one step. expensive and a wasto of

For a height per storey of 22.75m, stairs with landings are

@ Stairs with landings take up the area of one flight of stairs

ace
necessary. Width of landing > stair flight width. i
Na 120 19 1.20 ,
i =5 1.0
e b o
- - ket
L g/ é w %/
(NQ ﬁ" i - o i ol
< : | ;
R Ko P
42m? 43m? 4.8m? - 4.7 m? 50m? N 5.2 m? ~49m’
-y - ETNAE
- 3 - . @\
; ‘§Q s e e Lo (5~ G816 risers of 17/29, 17.2/28.1
: L G : \ : ! height of storey 2.75m; flight width 1m
e
S |
@ 7 All stairs without landings, whatever the type, take up almost the same surface area. However,

the distance from the top of the lower floor stairs to the foot of the next staircase can be
considerably reduced by curving the steps — @ - @ Therefore curved steps are preferred for
L | multistorey buildings. I



Curved steps at
the landing on a
narrow stairway
save landing space

Winders
save space

> --—-{

. @2.70
@ Minimum 2 Transporting a On a spiral
space required stretcher staircase
for moving
furniture
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FIRST FLOOR PLAN
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SECTION A-A
SCALE 1:100
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(STAIR) SECTION X-X
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