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Systems of Stairs used in ordinary buildings
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1—Slabs
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a—Lls +7cm

Wey=1.4[t Vst F.C.J+1.6L.L.
Hl.
Wey=1.4[t Y+ F.C.[+1.6L.L.coso

Strip (1) L Aot b Al Lo,
(Wsw),
R kN/m? Ly i "r\\_//l Mges=M cosb
. | u d=t—20mm
Strip (2) B.M.D.
(ws ).
T I i “r\\M/A“ Mges=M
Ry en/m d=ts-20mm
B.M.D

i)y Jodl @ gand Moy simple spanlas) gle alud) g0y 5l waa

\
§

]
J
]

]

(L2 | el

\
§

RFT. of the slab.

By Eng. EFzz Fl -Dwn Mostafa & Eng. Yasser M. Samair @



<L —Beams
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o.W.+walls

1U3 -

Wsz=0.W.+walls+ Ry

Wz =0.W.+walls+ S

o.wt+walls+Rz+ S,

Wy =

Continous Beam.
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Ws

Samair

M.

Yasser

Wostafa & Eng.

E'l—Din

By Eng.



Type(2)

™
Sl Chaiie O guiocsd de8l )l B15,eS) Jas B2 & B3 ) paS)l puoy g

B3 ,B3

)

QW% % %% é’// Y%7 %%

N
N\
NN %
L NN

B5

B5

1 1 1 1 1 1 1 1 1
a

B1
By Eng. Ezz Fl - Din Mostafa & LEng. Yasser

B4

B4 & B1
0 0 A 0000 %
wshz
Wg
hz

V. Samair

strip(2)




Type(3) l’

th u‘}” B1'8J4SH ‘JA#J d]JJ', B2' & BS' &‘JAS” O° y».\g Post &a:a_g ru“
ool daine O guaie

o B2 1
0% Q/A:f %%% ///BJ' 7%

B4 @37 3 Bs
UG UHL L LA S 774
% %)

B5

strip(1)

B4 B

1 1 1 1 1 1 1
a

AN
| o B strip 3% BS o @
By Eng. EFzz Fl -Dwn Mostafa & LEhg. YTasser M. Samair




Type(4)
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Example 1:— Show How to solve this stair
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Example 2:— Show How to solve this stair
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Example 3:— Show How to solve this stair
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Another Solution
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Example 4:— Show How to solve this stairs
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Case 1:-—
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Case 2:-—
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Example 5:— Show How to solve this stair
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Example 6:— Show How to solve this stair
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Another Solution
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Example 7:— Show How to solve this stair
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Example 8:— Show How to solve this stair
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Another solution
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Example 9:—

The following figure show the general layout of stair cases (each step 300x150), proceed

with the following :
71— Complete design including all slabs and their supporting beams

2— Draw to a convenient scale the details of reinforcement of the stair and the supporting

beams in plan & sections.

F.C.=1.50kN/m? T A Z
_ 2 Yo
£ =25 N/mm’
Steel used 360/520 Y, [ XN Yyeo
0.w of beam=4.0kN/m .
Solution
Y-
0 S— A V
I, L S S
1 Y)“ 1 Y)o. @ 'g‘ % <§€> @
tan® =122 — 0. 571 Iz k;
2.10 ) |,
e = 29. 75 Y)“ Y’\. 1 Y,u

1—slab thickness

for Cantilever slab S1 t, = L¢ +20=2ﬂ0+20=753.33mm

15 15
for Cantilever slab S2 t :%+20:2%0+20=753.33mm

= Take ts =16 cm (check deflection)

tav =ts+7 = 283 cm
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<—Calculation of load

For Landing :—

wgp, =1.4[tsYe +F.c. J+1.6L.L.  kN/m?
Wy, =1.4[0.16*25+1.50]+1.6*3.00
Wy, =12.50 EN\m?

For Flight :—

Wi, =1.4[tsan s +F.c. ]+ 1.6L.Lcos®  kN/m”
Wy, =1.4[0.23%25+1.50]+1.6*3.00*cos(29.75)
wy;, =14.32 kN\m?

—Design of sections

Strip (1) :—
R5kN.m
/ 12.60kN/m
/|7 I I N A O
/| /| 2.0m |
/7 25 kN/m'
Sec(1-1)

M,;=25.00kN.m & B=1000mm & d=160—-20=140mm

6
140=c, 2200010~ ¢, =443 & J=0.813

6
_ 25.00%10° 2,
As = 5.g13%140%360 —610-13 mmym

A, =5¢13/m'’

Vostafa & Fng. Yasser M. Samair @
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Strip (2) :—

28.64kN.m
4 14.32kN/m
/7 | I I I I I O
1
| / 2.0m |
7Y 28.64 kN/m'

&l gole -
Wl p3edl JU 2BL Aoy (o8 Luisl 2oy )l 2oy, 800 338 Hes ¥ Wof L

WY wasdl sl e g0 gecs
SeC(7_7) LI . ‘.’J' EGN“ y"ﬁ

M, ;=28.64kN.m & B=1000mm & d=230 mm

U

6
230=c, 2855510 ¢, =6.8 & J=0.826

28.64%10°
0.826%230*360

A, /step = 418.76*0.3 = 125.63 mni/step.

A, = =418.76 mm&/m’

A, =2 ¢ 10/step W1
—Design of Beam % A .
w1 B
A
I | | i
1 Y, 7 Y. 7 Y, 7
W1 = 4%1.4+25=30.60 kN/m’ 54'93“%

W2 = 4*%1.4+28.64=34.24 kN/m'
54.93kN.m

.y 144.02kN.m

&
165.75kN.m

, : : . , . 144.02kN.m } A
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102.61kN
41.41kN 41.41kN
102.61kN

a

MOV
L)L)

25kN.m/m'

A\ AR 28.64kN.m,/m'
PPER

25kN.m/m'

i

25kN.m/m'

AN

25kN.m/m'

84.64kN.m
34.64kN. 34.64kN.m
84.64kN.m

a

>
%
=
3
3,

Take b

400 mm

6
1—from bending = d=3.5/765‘75*70 =451.00 mm

d=500 mm

Z—from Torsion ==

400*25

t =d+50mm =550 mm

3M,, 2 3*84.64%10°

b2t

400%* ¢

=793.5 mm == Take t = 800 mm

Take

By

eam.

ng.

?/ 617749(9 ZL,(T(‘%I § O/Q(/) Yasser M. Samair

=2 N/mm > =2.00



Design for shear+Torsion:

102.61*10° — _ M
% = 85 = “205%750 T T T 7Aoo

A, =(400-50)(800-50)
A, =262500mm®

q, =0.342 N/mm?

P, =2[350+750]=2200mm

_ Aoh _
t, = 5 =119.32mm

_ 84.64*10°6
Yt 1.7*%262500%119.32

q,, =1.59 N/mm?

q,,.=0.24\[25/1.5 =0.98N/mm?|q,, =0.0625/1.6=0.24N/mné

mwn

4, =0. 70\[25/1.5 =2.86N/mm?

Ja2+q2  =/(0.34)° +(1.569)°=1.63 N/mm®< q, _ (ok)

max

(Design for Torsion)
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My S
1 74 Bt )
Y,

Ast'r -

Ay 84.64*10°

>

S 1.7*%262500*360/1.15

Astr _ 0.606

assume Ag, =9p10=78.5 mmi

85- 0606 = 5=129.64 mm > 100 mm
No.of stirrups/m'= 7g00 =7.72
Take stirrups 8¢ 10/m" (2 branches)
Ay =( Az )x(B, o)
S Yiv
360
= * * = 2
Ag =0.606*2200 260 1333.2mm
Ag  1333.2 333 3 mm?

4 - 4
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Design for B.M.

Sec(1—1) (L—sec)

— 6*0.16+0.4=1.36 m

p=| CL — CL=L0+0.2=2.20m

1*6.42
- 70

B=1040mm & d=800-50mm=750mm & M, =165.75 kN.m

+0.40=1.04m

6
750=C, [-165.75*10° ¢ _94 & J=0.826

1040%25
6
_ 165.75%10% 2
As = 0 826%750%360 ' F3-<Tmm
A, = LT pg =11 400%750 =916.67mm?2> A,
Smin fy 360
.7 pd =11 400*750=916.67mm’
5, 360

A, =|1.34_ =1.3*743.21=966.173mm?

Treq

075 g = 075 400%750=450.00mm?
1700 100

A, =916.67mm”

min

— AsL
Astotal =4 $B.M) 4

=916.67+333.3=1250.0 mm?
A

Stotal
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Sec(2-2) (R—sec)

b=400mm & d=800-50mm=750mm & M =54.93 kN.m

6
750=c, |[9%93*10° o _10.12 & J=0.826

400*25
_ 54.93%10°% 2
4s = 5. 826*750*360 < 46-30mm
_ 1.1 _ 1.1 . _ 2
4, = 3 bd =11 400%750 =916.67mm?> 4
7 pd =11 400%750=916.67mm?
%, 360

A, =|1.84_=1.3*246.30=320.20 mm?

my req

075 pq = 975 400%750=450.00mm?
100 100

A, =450.00mm”

mwn

_ AsL
Stotal =4 SB.M) 4

=450.00+333.3=783.30 mm?

A, =44 16

Stotal
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Details of R.F.T. for the beam

L 493 L 4.;« . 4»:
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N 218 S [ 26138510 /e © 2P13 gpp10,/m.
o i B 1| 2913

: 2913 S a

S¢i18 © | 213 | 2#13 S

L] 5478 ——| 518 =

520 0.40 -

g Sec (2-2) Sec (1-1)
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: T
4
P
5913/m'
= | ,
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g
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-3
@ 10/step
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\<
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Example 10:—

The following figure show the general layout of stair cases (each step 300x150), proceed

with the following

1— Complete design

including all slabs and their supporting beams

2— Draw to a conventent scale the details of reinforcement of the stair and the supporiing

beams in plan & sections.

— %
F.C.=1.50kN/m?
2 -
L.L.=3.00kN/m & (+3.00) (+4.20)
£ =25 N/mm’
Z) %
Steel used 360/520
0.w of beam=4.0kN/m Yo ik Yo
Solution
)Y
0 ¥ A _ %
L ) |
| —~
! Y . @ ~ . <$% @
tan @ =L22 = 0.571 a = iRl
v =210~ “ 8 8
= 29.75 I %
~— %
1—slab thickness |,
Yyer i Y, Yyer
L
for one way slab S17 t, =z :2?)_0 —16em.
L
for one way slab S2 ts:25 :4;%0 —16cm
> Take ts=716 cm
tav =ts+7 = 283 cm
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<—Calculation of load

For Landing :—

wgp, =1.4[tsYe +F.c. J+1.6L.L.  kN/m?
Wy, =1.4[0.16*25+1.50]+1.6*3.00
Wy, =12.50 EN\m?

For Flight :—

Wy, =1.4[tsaw¥e +F.c. ]+ 1.6L.Lcos®  kN/m*
Wy, =1.4[0.23%25+1.50]+1.6*3.00*cos(29.75)
wy;, =14.32 kN\m?

—Design of sections

Strip (1) :—
8.33 kN.m 8.33 kN.m
12.60kN/m
k 1| IIIIIIII‘IIIIII
I T a
25.00 kN.m 25 kN/m'
Sec(1-1)
M, ,=25.00kN-m & B=1000mm & d=160-20=140mm
_~ |25.00%10° _ _
140=Cy |=75 0% 5s C,=4.43 & J=0.82
6
25.00%10 2,
As =0 gzs140%360 —607.58 mmi/m
A, =6 12/m’
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Strip (2) :—

7 7/
9.556 kN.m ) 9.55 kN.m 74.32kN/m
k | A I I I I I I I I I O O
| AN
1 | 4.0m
28.64 kEN.m 28.64 kN/m'
il gl

age p3edl GU ABL oy (o8 Aa88T Doy Ty 800 3da Hies L Wl L

Sec(1—1)

Jals 4

Mucosﬁe juu

Zlioy sad WU wasdl slesl gle Ploy

z/ v

M, ;=28.64kN.m & B=1000mm & d=160—-20=140mm

Mdes=28.64cos 0 =24.87 kN.m

A~ 124.87*10°
140=C1 [ 000%25
24.87%10°

As = 0.82+140%360

A, =6 12/m’

By Eng. EFzz
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C; =4.44 & J=0.82

=604.20 mmi/m'
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