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Reinforced Concrete Slabs

Type Of slabs

One-way solid slab

. Two way solid slab

One-way ribbed slab (Joist slab)

. Two way ribbed slab (Waffle or grid slab)
Flat plates

Flat slab

. Ground slab
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Two way solid slab:

e l0oads transfer to supports in
two perpendicular directions

e uniform slab thickness
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One way solid slabs :-

W:uniformly distributed

load on slab Long direction Lb
Tm
5 - SW, 1% - ooy 1M
A T 384E] . f
SWylj LRy i
6B — E - 2
384E1 5 f
SW, L2 :
04 =% = 3aapy b

CSWRly W, 1
"~ 384E1 W, 4

Concrete Design-One way solid slab



et = 2.0 (aspectratio of slab)
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If i—b > 2.0 oneway slab

a

If i—b < 2.0 two way slab

a
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Min thickness of one way solid slabs Table (9.5.a ACI code)

We can use ACI code method for shear and moment
coefficients after satisfy its conditions.

Unless slab thickness should be checked

Support | Simply | Oneend | Both ends .
.. . : Cantilever
condition | supported | continuous | continuous
Min. L/20 L/24 /28 L/10

thickness

For normal
concrete(yc=24
kN/m?),fy=400
MPa
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1
d = t—cover—z db

Min. concrete cover for slab=20mm
d, = 10,12 mm....< 16mm used for ribbed slab

letd, =10 > d =t —20--%10 =t—25

fc’
As=pbd=p+1000+xd  mm*m width

- _ 085 fc' €cu
p < Pmax = 0.85 B fy €.,+0.004

if p> pPmgx — Increas slab thickness

f
Mu=0 p b d*fy (1-0.59 p—y) — solve get p

e In slab, use tensile reinforcement only.
e [N practice p economy between (0.004-0.008).
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Spacing of bars (c. to .c)

o« 1000 o As
~ no.of bars ’ no.of bars = As,,
Shar
-~ S =1000
) As

( Smin=40mm for practice

f in reinf t
Smax =min(3t,500mm)ACI 7.6. 5) or main reinforcemen

In practice S, <1.5t

conom
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Shrinkage and temperature reinforcement ASmin
ACI(7.12.2)

Pmin = 0.0018 for ty = 420 MPa
Pmin = 0.002 for ty = 300,350 MPa

420
0 = 0.0018 *

fy > 0.0014for ty = 420 MPa

Smax = Min(5t,500 mm) — for secondary reinforcement
As > (ASmin = Pmin * b * t)

for both main and secondary reiorcement
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Moment equation:

Mu= (Z)pbdzfy(l 0.59 p?cl) + @bd?fc’

Mu fy fy
obd’fc  PTc (1 -0 59pfc)
Mu fy

R:(Z)bdzfc' 0T Py
R - chart » w = Desgin Problem
w — chart - R = Analysis Problem
R=W(1 - 0.5%w)

B fc 0.003
Pmax = 085 P12 * 5003770.004

fy 0.003

fc fy

Wmax = Pmax- 52 fc = 0.85 f; *

Concrete Design-One way solid slab
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0.003

= 0.364
0.003 + 0.004 P
fc' <28MPa - ; = 0.85 - w,,,, = 0.309

Other method:

" Wmax = 0.85 B *

f ,
Mu=0 p b dzfy(l-o.59 p%) ~ @bdfc

B - ply )
obaz P fy(l 2%0.85fc
Mu fy

~obdz 7T 0.85fc

1(1 1
p=—>1- [1-——
m N
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Example 1:-

Design the two panel one way slab system shown to carry
service live load of 5 KN/m? all supports are reinforced concrete

beam, % = % Jbeam dimension (h=0.6 m, bw=0.3 m), Column

dimension (0.3, 0.3)m
Table 1.1 page 11 ,Winter— min. uniformly distributed Live

L_oads
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Solution:-
clear long span 8+ 0.3 + 8

= =2.7>2 - —
clear short span 6 one —way

Min thickness for deflection (Table 9.5 a ACI code ) one end

continuous

[ 6

t <150mm -t = 5mm
t > 150mm -t = 10mm
use t = 250 mm

d=1t-— cover—zdb = (t —25)mm

= 250 — 25 = 225 mm
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Dead load calculation

Slab weight =t * Yconcrete = 025 * 24.5 = 6.125 KN/m?

Tiling with mortar =0.04 *24.5=0.98 kN/m?

YD.L =71 KN/m?

W,=12+Wp, +1.6W,, =12 7.1 +1.6%5 =
16.52kN/m?

W, = 16.52 kN /m, since strip width = 1m
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As = pbd

BM |Mu= Mu | o from fc
coff. |W, = lnz*coeff. - Ofc bd? table p=w= E p* 1000
x 225
-1/9 66.08 0.051/ 0.053 0.00397 893
+1/14 42.48 0.0329 0.033 0.00247 555.75
-1/24 24.78 0.0/91 0.0/9 0.00142 319—396
All w

< wmax
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1
Mu = Wu = In? * coef f =16.52 % 6% x g =66.08 kN.m

Assume @=0.9 to be check later

. Mu 0.06608
- @fc’bd?2 0.9 %30 %1 x0.2252

w(fromtable) = 0.053

fc 0,053 30
— * — = (). sk
P=O% 400

R = 0.0511

= 0.00397

893 mm?
m width

oy = 0.364 % B, = 0.364 * 0.85 = 0.3094

As = pbd = 0.00397 * 1000 * 195 =
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All w <w,,,, elseincrease slab thickness
since fy = 400MPa,
As ., = 0.0018 «b +xt = 0.0018 x 1000 * 250

mm?

m width
Check redaction factor @

= 450

fc Ecy
k
fy €., + 0.005

30 0.003

= 085 085+ 200 * 5003 1 0.005 007

allp <p; > 0=09 0.k

pr = 0.85* By *
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Check for shear

B1 B2 B1 046
4y W, wl, Wi,
; 115 115 ;
Max shear
W, =L, 16.52 % 6
Vi =115+ ——— = 1.15 » ———— =56.9kN

V,q =V, —w,d=569— 16.52  0.225 = 53 kN

Concrete Design-One way solid slab 25



V. = 0.17 *Vfc'by,d = 0.17+/30 * 1 % 0. 225 * 103
= 209 kN

@V, = 0.75 209 =156.7kN

Vyq =53 kN < @V, =156.7kN - 0.k

if V,q > @V, — increuss (t)ACI (11.5.5.1)
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Arrangement of reinforcement
Smax = min. (3t,500mm) = 500mm

Smin = 40 mm

Concrete Design-One way solid slab
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e Exterior negative reinforcement 396 mm?/m:

2 2

mm mm
P12mm @275mm - As = 411 > 396
m m
e Positive reinforcement 585 mm?%/m
2
P12mm@275mm(bent) = 411 mﬂT
Y As
P@10mm@275mm (stright) = 286 m:;z
2 2
mm mm
= 286 + 411 = 697 > 585 so0.k

m m
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e interior negative reinforcement 929 mm?*/m

[ \

P@12mm@275 bent (left) = 411%
O12mm@275mm bent (right) = 411 %

YAs =411 + 411 = 8227°— < 929
m m

\@10 mm @ 550mm additional reinforcment 193 %

2 2

mm mm

YAs =411 + 411+ 193 = 1015 > 929

m m

0.K
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Bent and Cut off point
Positive reinforcement(+1/14), % bent up=411/697=59%

pent point = 0.21 1,
= 1.26 m
Negative reinforcement(-1/9) % cut off =100%

cut off point = 0.33 * 1, + max. (12db, d, l—r;) = 2.35m

Temperature and shrinkage reinforcement

mm? mm?

As = 396 : > use P10 @200mm = 393
m width m

< 10 mm? 0.k

, diff.
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|_oad transferred to beam

Bl
W WL, 6.37x*6 1911 kN N
= — = ] — +k
d= 7 2 m
W_Wl*Ln_5*6_15kN
= 2 7 2 T ""m
B2
1.15 « WyL, 1.15 ¥ 6.37 x 6 kN
Wy = * 2 = * 2 = 4395 — +x
2 2 m
1.15W; = L 1.15x5% 6 kN
W, = * 2 = * 2 = 34.5—
2 2 m

*and any additional dead load carried directly by beam
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