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Example:
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Flooring = 150 kg/m® .

L.L =250 kg/m’ .
ts =10¢cm.
- AlDLD Adbaal cleUaill o cliaiVl a0 a calua Lglhadll
Solution:
Ws = gs + Ps ELEFI IARNSEENNENNN RN (NERRANE]
gs = 0.w + flooring 3.59 . 3.12 B
=2.5*%0.1+0.15=0.4t/m

2 M,
P,=025tm". A
- P >075g, Nj\t)y Awﬂ
~w, =15(g.+P) EC@3-2-2-1) M, My

(r) J55

S W, =1.5(04+025)=0.975¢t/m?

Taking strip 1 m oW, =0975¢t/m”

A lilee haaiul Sy ollily ¢ LSAGM daaa e ¢ AN a3gd LAY AL o By
Jagadl Sy ¢ Jagans q.ﬂ Gaala rali (ﬁi s Jall There Moment Equation aSGH ol
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Jai g g all dlagly 5K QA ¢ Jie Y, Sl ARG day yd G e e (4

_ 0.975(2.3)

M, =0.5158m¢

_0.975(2)°
’ 10

2 2
v, = [0.975 23)° ,0975() ] / 2 = 0.566 m.t

M =0.39 ms
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W, =W, + W, nivnnimaens M
8, = 6y erereeeeemreeeereimens (2)
S5w,a' 5w, b
rom : eq (2 e __ =t
s AS 384 EI  3B4 EI
E : young’s modulus ( constant )
I : moment of inertia ( constant )

) 4_ 4

Lw,a =w, b

w, a* =(w, —w,)b*
4

w,a'=b'w, —b'w,

w(a' +b6*) = b* w,

b4
* T a1 b i
4
W, = W, = (b/a) g oreserenmasenn &)
1+(b/a)
4
similary : w, = pRETY w,
1
w, = fw, S 4
v =F 1+(b/a)* )
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Table (5)

o , # values for slabs resting on masonry walls and for two way ribbed slabs with complete

compression flange ( Marcus)

r 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
o 0.396 | 0.473 | 0.543 | 0.606 | 0.660 | 0.706 | 0.746 | 0.778 | 0.806 | 0.830 | 0.849
Jii 0.396 | 0.333 | 0.262 | 0.212 | 0.172 | 0.140 | 0.113 | 0.093 | 0.077 | 0.063 | 0.053
Table (6)
o , # Values for ribbed slab with non — complete compression flange, ( cover slab
parrtially omitted, Grashoff)
r 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
o« | 0.500 | 0.595 | 0.672 | 0.742 | 0.797 | 0.834 | 0.867 | 0.893 | 0.914 | 0.928 | 0.941
£ | 0.500 | 0.405 | 0.328 | 0.258 | 0.203 | 0.166 | 0.133 | 0.107 | 0.086 | 0.72 | 0.059
Table (7)
o , f values for solid slabs cast monolithically with beams
r 1.0 | 1.1 1.2 | 1.3 14 | 1.5 (16 | 1.7 | 1.8 | 1.9 | 2.0
o« | 035|040 | 045 | 050 | 0.55 | 0.60 | 0.65 | 0.70 | 0.75 | 0.80 | 0.85
F 0351029 |025(021 018|016 | 0.14 | 0.12 | 0.11 | 09 | .08

Where: #=0.35/r"

& «=05r-0.15
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Data:

£ =250 kg/em’ .
f, = 2400 kg/em’ .
flooring =150 kg/m’ .

live loads =200 kg/m” .
All beams =25%70cm.
Solution:

Effective spans:
According to EC 95 article ( 6-2-1-1)

for spans
A
Lesr = bigger of: 1.05 L Sila3l
Lc+t;(Le=L-0.25) < cL to cL of supports 3 el
for cantilever
(8 )x Jie
L.g = smaller of: Ltill cL of support
Le+ts (56 )
Assume t; = 12 cm,
Table ( 1 ) Effective spans
X alaaidl Y alaatl
dJ b ] y s Jskld . wy e
gD | e b “Ei’j ‘J.‘dl_,H\ A | alkn | e “‘*i’:n “"‘d,m ok
O N N = Juail il g | sl ? - Slaid
X ol + s y o + g

Slab | Ly | Lex | Lectt | 1.05Lee | Leme | Ly | Ley | 1.05Ley | Lot | Lemy

S1 9.00 | 9.00 | 9.12 9.45 9.00 | 1.50 | 1.375 ] 1444 | 1495 | 1.50

52 450 | 425 | 437 4.46 437 | 5.00 | 475 | 4.988 4.87 4.87

S3 225 | 2.00 | 212 210 | 2,12 | 5.00 | 475 | 4988 | 487 | 487
S4 | 225 | 200 1 2.12 210 1 2.12 1500 | 475 | 4988 | 487 | 4.87

S5 350 | 3.25 | 337 341 337 | 6.00 | 575 | 6.040 5.87 5.87

S6 5.50 | 525 | 537 5.51 537 | 6.00  5.75 | 6.040 | 5.87 5.87

S7 2.00 | 1.875]1.955 | 197 | 2.00 | 6.00 | 6.00 6.30 3.12 6.00

S8 550 | 5.25 | 537 5.51 537 | 5.00 | 4.75 | 4988 | 4.87 4.87

LA IO



Check on minimurn thickness ( t; mig ):

For one way slabs ( article 6-2-1-2 ) and ( table 4-10 ) & for mild steel

d=t . —1.52—2;—02:7.]cm o1, 29.0cm ok

— for two way slabs (article 6 —2—-2-13)

t 252—57=11.93 cm ~t,212.0 ok

Loads:

Es =y t, + flooring
=2.5%0.12+0.15=045tm’ .

P, = given = 0.20 t/m’ .

Since P <0.75 g, article { 3-2-1-1-b-2)

Weu=1.5(g+ps)=0975tm’ .
W, =W, , wy, = Bw, for two way

r=m * Lbjsge, /Il']‘r Lsmallcr = 10
Use code table 3 get a &

Load distribution

Slab | Leme | mx | Legy my r a B w, We
S1 | 9.00 - 1.50 - - | 1.00 | 0.00 | 0975 | 0.00
[ s2 | 437 | 087 | 487 | 087 [ 1.1 ] 040 | 029 | 039 | 0.283
83 | 212 - 4.87 - -- 1.00 | 0.00 | 0975 | 0.00
54 2.12 -~ 4.87 - -- 1.00 | 0.00 | 0.975 0.00

S5 337 | 1.00 | 5.87 1.00 1.74 | 0.73 | 0.12 | 0.712 | 0.117

S6 537 | 0.87 | 5.87 0.76 1.05* | 0375 | 0.32 0.366 | 0312

S7 2.00 -- 6.00 -- -- 1.00 | 0.00 | 0.975 0.00
S8 537 | 1.00 | 4.87 0.87 1.27 | 0475 | 0.23 0.463 0.224
*
*r= M =0.955<1.0
5.37%0.87
5.37*0.87
r=————=105& a will be inY —direction & 3 will be in X — direction
5.87*0.76




Design of slabs:

For spans:
2

wd "
M= 1'0 for ext erior .slabs

w'lef ? . .
= o for int erior slabs

1 2
= qur Jor simple .slabs

for cantilevers :

M=w.12 o
2

+Pl, where p=0.15t/m"
X- Direction:

Design in X ~ direction

Siab | lLm | wxt/m | My | dem R @ Ascm’/m | A, cposen/ M
Si | 9.00 | 0.00 | 0.00 - - -- - 508/m
308 /m+
S2 4.37 0.39 0.745 10.50 0.027 | 0.032 3.60
3 910/m
S3 2.12 0.975 0.365 10.50 | 0.0132 | 0.024 2.63 638/m
S4 2.12 0.975 0.438 10.50 0.0159 | 0.024 2.63 6A8/m
S5 3.37 0.712 1.011 10.50 | 0.0367 | G.041 4.6 6010/m
3I210/m +
S6 5.37 0312 0.90 09.50 0.04 0.05 495
3 013/m
3013 /m+
57 2.00 0.975 2.25 10.50 0.082 | 0.105 11.48
6013/m
S8 5.37 0.224 .81 09.50 0.036 .04 4.10 6 310/m

£y




Y - Direction:

Design in Y — direction

Slab | lm |wet/m | M, | dem R @ Asem’ /m | Ag chosen / M
6010/ m+
S1 1.50 0975 | 1.322( 10.5 0.048 | 0.058 6.35
3IN0m
308 /m+
S2 4.87 0.283 0.642 9.5 0.029 0.032 3.42
3 10/m
S3 4.87 0.00 - 9.5 - —- - 508/m
S4 4.87 0.00 -- 9.5 - - - 508/m
S5 5.87 0.117 0.504 9.5 0.023 0.024 2.40 6)8/m
S6 5.87 0.366 1.051 10.5 0.0381 | 0.042 4.65 6010/m
S7 6.00 0.00 - 9.5 - - - 508/m
3910/ m+
S8 4.87 0.463 1.10 10.5 0.04 0.05 4.95
3I13/m

tVY
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Data:

fou =250 kg/em” .
f, = 3600 kg/em” .
flooring =150 kg/m2 .
LL =250 kg/m’.

Assumption of t:
o anb gl oladh AUy AlD S0 W Gkl -

One way :
Forss: d,, = % = 22240 =9.167 cm (approximate)
Fors;: d,, = 125 12.5 em Sty =14 cm
- omabaty aUas Al Ll Y laddly Gl -
Two way:
570
Forss: 1, , = a5 - 16.28 cm

Forss:t . =570/45=12.67 cm

mil

o take t; = 14 cm for all slabs except s4
Forss:t; =160r 18 cm ~t, =18cm
Effective Spans:

Slab Ly | 1.05 Lex | Lottty | Leer Ly L., 1.05Lgy | Lgytts | Lyenr
S1 1.25 1.125 - 1.25% 1.25 11.525 11.40 - 11.525* 11.40
52 2.14 1.955 2.053 2.095 | 2.095 | 22.30 22.55 23.68 22.69 22.80
83 1.55 1.365 1.43 1.505 1.505 6.90 6.65 6.98 6.79 6.90
54 2.20 1.95 2.05 2.09 2.09 5.70 5.45 5.72 5.59 570
S5 7.96 7.775 8.16 7.915 7.96 5.70 5.45 5.72 5.59 5.70
S6 5.7e 5.575 5.85 5.715 5.76 5.70 545 5.72 5.59 5.70
87 5.76 5.575 5.85 5.715 5.76 5.76 5.575 5.85 5.715 5.76
S8 6.76 5.575 5.85 5715 5.76 5.64 5.455 573 5.595 5.64
s9 6.30 6.05 6.35 6.23 6.30 5.70 5.45 5.72 5.59 5.70
510 4.75 4.565 4.79 4.705 4.75 3.45 3.265 343 3.405 343
SHl 4.75 4.565 4.79 4.705 4.75 .345 3.265 3.43 5.405 5.43

£y




For slabs supported on beam 25 cmn

For slabs supported on beam 12 cm beam 25 cm

L.=(CL = C.L)- 025

L.=(CL > C.L)-0.125

For 8,: * means L. + d ( since it’s ) a cantilever slabs Or: {( CL— C.L)-0.06

Load Distribution:

Slab Lycir m, | my T s £ Way w, Wy
S1 1.25 - 11.40 - - 1.00 0.00 1.10 L1 0.00
52 2.095 - 22.80 - - 1.00 0.00 1.10 1.1 0.00
S3 1.505 -- 6.90 -- - 1.00 0.00 1.10 110 0.00
54 2.09 - 5.70 - - 1.00 0.00 1.10 1.10 0.00
85 7.96 0.87 5.70 0.87 1.40 0.55 0.18 1.10 0.605 0.201
56 5.76 0.76 5470 0.76 1.01 0.35 0.35 1.10 0.385 0.385
57 5.76 0.76 5.76 0.76 1.00 0.35 0.35 1.10 0.385 0.385
S8 5.76 0.76 5.64 0.87 1.12* 0.41 0.282 1.10 0.481 031
S9 6.30 0.87 5.70 1.00 1.04 0.37 0.726 1.24 0.459 0.404
S10 4,75 1.00 3.43 0.27 1.60 (.65 0.14 1.10 0.715 0.154
511 475 1.00 343 0.87 1.60 0.65 0.14 1.10 0.715 154

Loads : for all slabs : w, =1.4(2.5%0.14+0.15)+ 1.6*0.25 = 1.10 ¢ / m*

For 5g =

O3—Ss s danall (\Sa pliall gy SN Y0 e e TS, L S, e JSEr ALY o Bl
o maill sl A W, ¢ Jyghall olaiY) i o,

w, =1.4(2.5*0.18+0.15)+1.6*0.25=124 ¢/ m?




Design in X — direction :

Slab Lyetr Wy my Dem r o AS o/ M | ASghosen/m | Notes
s! 1.25 110 - 12.50 | 0.028 | 0.035 3.04 50/ m” Main
S2 2.095 1.10 0.48* 12.50 | 0.012 0.02 1.74* 5010/ m Main
S3 1.505 1.10 0.25 12.50 | 00064 | 00.02 1.74* 5010/ m’ Main
54 2.09 1.10 0.48 12.50 | 0.012 0.02 1.74* 5010 /m” Main
85 7.96 0.20 1.26 11.50 | 0.032 | 0.047 375 5010 /m” Sec
S6 5.76 0.385 1.06 1250 | 0.027 | 0.034 2.95 5010 /m’ Main
s7 5.76 0.385 1.06 12.50 | 0.027 | 0.034 2.95 5010/ m’ Main
58 5.76 0.451 1.25 12.50 | 0.032 | 0.038 3.30 510/ m’ Main
59 6.30 0.459 1.82 16.5 0.027 | 0.014 3.89 5010/ m Main

Sio 4.75 0.154 0.43 11.50 | 0.013 0.02 1.60 5010/ m’ Sec

St 4,75 0.154 0.43 11.50 | 0.013 0.02 1.60 5010/ m” Sec

Use ASmia=0.15t,=2.1 cm?*/m".
Design in Y — direction :

Slab Lyerr Wy my d r w Ascm/ M | ASgosensm | Notes
S 11.40 - - - - - 04 A, 508/ m Dist
52 22.80 - - - - - 0.2 A 508/ m’ Dist
53 6.90 - - - - - 02 A, 508 /m’ Dist
S4 5.70 - - - - - 0.2 A, 508 /m” Dist
S5 5,70 0.605 1.97 12,50 0.05 0,061 5.29 5@12/m’ Main
S6 5.70 0.385 1.04 11.50 | 0.031 | 0.037 295 5010/ m’ Sec
S7 5.76 0.385 1.06 11.50 | 0.032 | 0.038 3.03 5010/ m’ Sec
S8 5.64 0.31 1.00 11.50 | 0.030 | 0.036 2.87 510 /m” Sec
s9 3.10 0.0404 1.54 15.50 | 0.027 | 0.034 3.66 S0/ m” Sec
S10 3.43 0.715 0.84 12.50 | 0.022 | 0.025 2.17 5010 /m’ Main
St 3.43 0.715 0.84 12.50 | 0.022 | 0.025 2.17 510/ m’ main

E\A




—

¥

8)

—®

7 oL'e o4’y £ ogF [’ %]
i | 7 o
s m [ sl
| |
| > | E .
‘@ T S I
_ 4 B l | | .
8 4 3 7 o 2
i | | 3
| ]
m_ 1% @
, R ! . H
v vv vvvvvw/{_M [T F AN TF
N 0% 346262630 ;
© . vvvv vvvvv b3 390 v/ & .
\C -
125555254b 2505 S50
vvvvv Vvv VVVVVV%VVV 7\
>0 vv 2> v 00008 %
SCRReR - ‘
" uv.n. 1 1
047 [7%3 ors oFr os'9

(v} JS&

£14




()

¥

)

I

Reinforcement Detailings of Slabs
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2.00

2.00

s (Y ) e

t ol We gulull Jpeolii lne) y A1 ppancst glhae (V1 JS5 ) uaia gall i

L.L =100 kg/m >

flooring = 200 kg/m’.

L
f R.Cwall
Beam 5
i
2.50 > 2.00
Solution:
Slab thickness:

6 13/m & ge
L T;fm;.'sr/m‘ s @ 8/m J
15:5 & ~ o
=08
gé‘g @ @'E /:g (]
6 13/m »| oo
Uleosm |, gﬁqbi:],
8
11=2.50 [,=2.00

(V) J5o

Since the code did not give a minimum thickness for the cantilever slab, and check of

deflection should be done

c.assumet,=16cm. For S, & S;.

Effective spans:

Since the R.C wall and beams dimension are not given

Slab Loads:

g, =r.1, + flooring =2.5%0.16 +02 = 0.6 t/m*

P =0.10¢t/n’ <0.75 g,

w, =1.5(g, +P)Y=1.05¢/m*.

£YY

L= L(CLto CL)

not ——

given
i3=2.00

2,00




Design of slabs:

Slab ( S; ) cantilever slab { No handril for roof

* 2
M = “’“2 L 328 mtim

sec=100*t, d=t,—1.5= 14.5cm.
* 5
R M, __ 3.28*10 _ 0.0624
£, bd®  250%100(14.5)°

=00 o =0078<w_

ASpy =@ fﬁb.d =7.855 cm’
5
015 4 e g = 2175 cm?
100
, W As,,. = bigger
f
0.25 "—i"‘ *d= 0.25, 2400 *100*14.5 = 2.42 cm®
100 £ 100 3600
o#f
ASreq > ASmin Choose (6ﬁ13/m-)

Secondary steel > 0.2 A;=1.57 cm®/ m’ ( S(ﬁS/m’) (7.98 cm®)

Slab ( s; ) we have two solution :

(a) (b)
one way slabspan L, =2 m. cantilever slabspan=L; =2 m.
w_ *? w, * L
My=—2-2=042mtim M, = "‘2 =210 mt/m”

This moment will never occur sincethe p - 0.04—=-2% 5 4, = 0.048
negative moment of slab S, is very high R .
. use minimum steals 2.42 cm’ 4, =484 cm” cm” > 4s,,

2 A8 = {10+ 3§13/ m
(tO Ca]'ry Wm LZ oo ( ﬁ ﬁ )
24 Secondary steel(St{ 8/m’).

(5«{ 8/m).

tYy
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