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Important EFxamples.

Solid Slabs EX. 4.3l &8
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Flat Slabs EX. a.3le 5
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Example.

Datd. p _ 30 N\mni » Fy = 360 N\mni
Regq.
@ Check punching shear of the slab at one of the columns.

@ Using Frame analysis method, Design the slab assuming constsnit
and uniform load distribution (Case of total load only is required) .
®@ Draw a half plan showing details of reinforcement in both directions.
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Solution.

1—Concrete Dimensions.

Column dimensions.

- 300mm
H 7000
= =17 =466.6
anL: T 15 15 ren bgﬂL:SGG mm
Ly _ 9000 — 450 mm »
> 50~ 20 (500%500)
Slab Thikness. | - HEe0 55
2.25
Flﬂet Slab. Qlﬁ‘ internal
'l panel
L1i= 9.0 m 2_?5
L1 _ 9000
Internal panel t. =21 —2UY0 _ 260 mm
J6 i } t3=250mm
Cantilever tszﬁ_ _ 2250 _ 225 mm
1 10 S - % A

3

[

— e

t3=§'—§ = %{g—ﬂ: 85.7 mm |{g=100mm

2_Loads on the Slab.

Flat Slab.
Wg =1.4 (tsBc+ F.C.)+1.6 (L.L)
Wg _ 1.4(0.25¢25+1.50 )+ 1.6 (1.50) = 13.25 kN\m

Solid Slab.

Wg — 1.4(0.10525+1.50 ) 4 1.6 (0.50) = 6.40 kN\m’

O



Loads on the Post. e

Beam (200+400) I
0.w. (beam) = 1.4%0.2+0.4+25 = 2.8 kN/m Slc}

Post (200+200)

0.w. (Post) = 1.4%0.2+0.2*2.0 25 =2.8 kN

axly)) post JI le JasJ) wsasdl
posts 5 OS5 Abo e aulsill A 558)) Caasd
-8 sle S 0o e

Total Weight = Slab+ 4 Beams + 4 Posts

Slab = wsrared = 6.40 x(3.0+ 3.0) = 57.6 kN
4 Beamns = 0.W.gem+ 0Ll Job = 2.8(8.0+4.0) = 33.6 kN

4 Posts =4+ 2.8 = 11.2 kN

Total Weight = 57.6+ 383.6+11.2= 102.4 kN

Load on One Post = Tﬂtmt4ﬁ'e*l.ght = ﬂi_i = 25.6 kN




Check Punching on interior column C1

b

g Interior Column. |

d::ts — 30 mm
— 950-30 =220 mm =0.22m

0.7
RN
| 5-?;&E\

le—6.75—

C+d = 0.50 +0.22 = 0.72m

Q pU = Ws [Lf*Lg —0ud — (Cr+d) (Cz+d)] + Pﬂst

Q pu = 13.256 [6.75+6.75 —(1.5%1.5) - (0.72%0.72)] + 25.6
= §92.6 kN

Afp = (ba*d):(z:* ?’20)*220:633600 mm?

J
9pu = Q—’i‘ LB - 5926+10" . 5_1.07 N/mm
A B 633600 /

2
qpc.= 0.313\}%’—: = 0.316 \/73_% = 1.41 N/mm

—» Safe Punchwng.

qpu < qu
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_—-‘2.25 '_-___9'{]—_-__‘225 3

Wy=Wgr Lz =13.25+6.75 = 89.43 kN/m
Wo=Wgs Lz =13.25+5.25 = 69.56 kN/m

P_25.6%N P_25.6 N

4.9, JI:I: Wo =
Wy=89.43 kN/m 59256
- = LJQ‘“ - | ) | T 1 . = =

= ISf 132 ISf b

moment distribution

member JS E.:é &‘ s 0l

A l". - e l ;
I L 1
le——}=3.0—=3.0-1=3. M .
. 2.25
9.0
Wiq= Wy = Wan= 39.43*3.?059.56:3.0 _a5.80

Wy=
89.43 gg9.5¢6 8943




X

P_25.6kN | P_25.6kN

Wy =89.43 l'wwl Wy =89.43

i
o & I Sav

7.0 I,
- C
= T T
— 295 |=3.0-~1<3.0-1<3.0~] 2.25 |—

i 9.0 -

@ Calculate Moment of Imertia For Slabs & Columns.

d‘?‘JL." d_,.a.c
3 3
b(t) 0.50+0.50 -3 4
lo=084% —0.6% =3.125+10° m
¢ 12 12
3 6.75——
L *t 3 -3 z i .
Igy =227 = B12025 —0.79410" w025
Lz *tsg 3 _3 P I 5.25 |
-3 —3
—3
Ism;: 8.79+10 (6.0) + 6.83+10 (3.0) Bt

9.0




® Calculate the stiffens For each member.

_3
Kab =1 & I'?” =2’ *8'1‘;;’0 4516410

2
3.125 10° 4
Kop o de o2t 446510
0
h 7.

© Calculate the Distribution Factors. (D.F.)

For Joint O
S K= Kub +Kac = 4.516 10 + 4.46 » 0'-8.976x10"

D.F.(ab)= 4.516+10° _ 0.503

—4
8.976% 10
—4

D.F.(ac)= 12210 _-0.497
8.976%10

@ Calculate Fized End Moment For the Slab.

25.6 kN 25.6%¥

w=ﬁi§ 132-801
d \(ILII'I!!1I1Ilb
| l

— . 3 0—1—3.0-1—3.0—
1.5 | 9.0- ‘

z2
wl _

F.E.M.(ab) = — ;

AR

FAFIFIA i

2
pl, _ _8280x3.0 _ g(zs.s)(s.o)

2
9 12
==610.1 kNm.

2
F.E.M.(bm)=+3'—u—L +§— PL - +610.1 xvm

12
2
wlL? _ 89432 2.25 _ 4 226.37kN.m

= e 2

F.E.M.(ad) >




a-c | a-d | a-b
0.497 0 0.503
0 |+226.37|-610.1
+190.71 0 |+193.02
o o | 0
0 0 0
+190.71|+226.37|—420.08




Modification Faclor.

Total Strip widlh =

. 90 = 6.75 m
= 20+225

—2.25~—9. 0-—-—2 25—

_ L2 : |l gy 38
Gpig= =+ Width of the Cantilever| ([ - =% .

br;s- 0, 2.95=4.50m

h i ) yoye 355
r.s= Total Strip width —Ug.g. Field strip

Drs.- 6.75-4.5=2.26 m [ f NI N\ z.ts
4,5 ] N -
6 SL
E-?5_> —Jo
iF |
—g— -8 71
| 2.5

Modification Factor For Field Strip

M.F.— Field sh"l.p..u ladadl uﬂ_,:Jl 2‘25 - 0.667
SIS a0 yoye T 3.375




Distribute the moment of the Frame
on Column Strip and Field Strip.

M2>=420.08

420.08
M,=226.37 226.37
Mtntal W {
M3=495.07
C.5.0 g2 0.80 M3 -336.06 336.06
My 22 =150.9fim @Ew'm
e ™
moment C.S. 0.55 M3=272.29
F.S. :l_l";_;ii_}i\ 0.20 M3
,.& ~76.46 )=04%° 84.06 1 75.46
e o W
moment F.S. 0.45 M3 =222.78
2.25
Modification Factor =
odific 3.375
(Mpg)mo¢_ (Mps) Modification Factor = (MFS) 24 §§g5
Modified 8106+ L2

moment F.S. #8408 K ~06.04 ®
bF.S.: 2.26m ] i
- 3.

Modified
moment C.S.
bﬂ'.S.: 4.50 ™




Design the sections of the slab.

Modified 364.08 364.08
moment C.S.
bc_s.= 4.50 m

Modified
moment F.S.
brs— 2.25m

Design of sections.

d=1ts—40 mm = 250 —40 = 210 mm

d(mm} Cf J AE(mmsz] AS{mm’/mJ No. of bars/mi

1 |364.08| 4500 | 210 | 4.04 | 0.804| 5990 | 1331 |6 #18\m

Sec. (/i) b{m]

346.55| 4500 | 210 | 4.14 | 0.808| 5673 | 1260 |5#18\m

148.52| 2250 | 210 | 4.47 | 0.817| 2404 | 1068 Bﬁfﬁ\mﬂ

ta
Fisld Strip || Column Strip ,.'g*-

AW || N

56.04 | 2250 | 210 | 7.30 | 0.826| 897 | 399 |5#12\m




Details of RFT.

F.S.
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Examp le. ~ A

Data.

F,,= 25 N\mm > Fy = 360 N\mm

FP.C.+ L.L.=25 kﬁ\wf Horizontal Projection

Req.
Design all Slabs & Draw RFT. in plan.







Design the Slabs as Solid Slabs.

S1 two way Lg=4.0m

1. - 4000 - 88.9 mm ="
ST "46

S2 two way Lg=4.0m +=—-7=t

f__ 4000 _ 88.9 mm
ST 45
S Cantilever Le=1.5m

f.__ 1500 — 150 mm
T 710

Take () the bigger value |{o—150mm

b_ Cet the Loads on the Slab (Ws).

Wgp, =1.5(0.156+25+ 2.5) =9.37 kN\mm

Wge; -1.5(0.15+25+ 2.5+ Cos 26.56°) =8.98kN\m




C- Get the Load Factors (Q, l3




d— Take a St’l‘ips in the slab (ﬂ-t the Load d‘i?“ection)
And then Get (B.M.) on the Slab & Design the slab.

O Wsiq
Wgqi 0.49+8.98 Wg
8.98 = 4.40 8.98
‘ﬂ | I
VAN
s 4.0 ——7. 5
10.1 10.1

"..,___‘___“______,..--F"'
B 4.40 =

able ablb (od 4aidl amyd

10.1 Cos 26.56 =9.03 10.1 Cos 26.56 =9.03

M

3.93




B Wsh
: 0.35+9.37
i =328 £ 2




e 2
rn:wLL _ 1.88%4.0%4.47" _ £ 26

24 24

Equation of M 4

3 3
_wL®_ 3.28+40°_ 574
£ 24 24

0.0 +2M, (4.47 + 4.0) + M;(4.0) = -6 (6.26 + 8.74)

M1= —4.30 kN.m.

4.30 4.30
SN
2.26
5105 >
Strip @
Strip @




§_€_ﬂ'-_®_ MU..[« =9.083 kN.m\m

to— 150 mm > d=150—20 =130 mm > B=1000mm aosy Sl gaye

16 = 6.84 —> J= 0.826

_ 9.03
— “1\ 25+1000
Ao 9:03210° 5356 mm?/m 5¢10\m
S = 0.826 +360 »130

5810\m Slelaill (SBL palud 3551w &

Details of RFT. For the Slab.




" Details of RFT. For the Slab.




