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SOLID SLABS




SOLID SLABS

 TYPES OF SLABS
o ONE WAY SLAB
o CANTILEVER SLAB
o TWO WAY SLAB

* STRUCTURAL ANALYSIS
o SLAB THICKNESS
o DESIGN

» CODE REQUIREMENTS
e DETAILING OF RFT




ONE WAY SLABS

1- Slab supported on two opposite beams

= |

2-Supported on four beams with aspect
ratio, r > 2.0
r=(m*L)/(m’*L5s)
L long span

Ls short span

Sf?"'LP & r.y = = —=— 5

m or mwt| 1.00 0.87 0.76

Ls




EXAMPLE

o 1=(7.50x1)/(0.87*3.50)
=2.46 >2.00

One way slab
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BEHAVIOR OF ONE WAY SLABS

Secondary reinforcement
direction




SLAB THICKNESS

SIMPLE __ ONE SIDE CONT. TWO SIDE CONT.

L Ls | ! Ls ) Ls |
1 1 1 ) |

MIN THICKNESS  t s wm 30 35 20
CODE 6-2-1-2-1
PAGE 6-4

THICKNESS WITH
NO DEFLECTION CHECK Ls B Ls

CODE4:3:1:3-1 25 30 36
PAGE 4-51
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EXAMPLE

COMMON SLAB
THICKNESSES (mm)
100
120
140
150
160
180
200

|t 3500 (129
30
= 116.6 mm
=120 mm |
- % 7 7
| |
! 3.50 3.50 |




7.50

3.75

3.78

For different slabs, you might use

different thicknesses
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STRUCTURAL ANALYSIS
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STRUCTURAL ANALYSIS

Bending moment
ECP 203-2007 allows using the following factors when slabs:

1- having span with length change less than 20%
2- LL <DL
3- loading is equal on all spans

2 WsLs /8 ?
WsLs /24 /\ WsLs /24
AN ~ |
W j’/ﬁ

WsLs /10 WsLs /10

2 WsLs /10 WsLs /12
WsLs /24 /\
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STRUCTURAL ANALYSIS

Bending moment

1- When loads are not equal, use any structural analysis technique
to determine moments in slabs (e.g. 3 Moment Equation)

M1 L1+ 2 M2 (L1+L2) + M3 L3 = 6 (r1+r2)
rl= W1 x L173/24

2- When a span Is subjected to negative moment only, ECP
requires min positive moment

N

IS AT .

min :WSI_:S /16




DESIGN

i e A MAIN STEEL
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REINFORCEMENT




REINFORCEMENT
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DESIGN

¢ MAINSTEEL

Normally 5 to 10 bars /m (6T10/m, 7T10/m OK) (3T10/m NOT OK)
Minimum bar size = 8 mm (ST 240-350)

Minimum bar size = 10 mm (ST 360-520 or ST 400-600)

Maximum bar size = t,/10 (if t,= 14 cm then R8, T10, T12 can be used)
OK to use different bar diameters (3T10+3T12/m)

s> 0.6/f,and > 0.15% for High grade steel and >0.25% for mild steel

¢ SECONDARY STEEL

O A..>020A
O Normally 5 bars per meter (minimum 4 bars per meter)

¢ RFTDETAILSARE ALWAYS SHOWN ON PLANS
¢ SECTIONSMAY BE REQUIRED

ONONONONONG

S main




230. 300. 350. 400. 450. 3500. 550. 600. 650. E-3




REINFORCEMENT DETAILS
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ALTERNATIVE DETAILS
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REINFORCEMENT DETAILS

BENT BARS
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REINFORCEMENT DETAILS

CONTINUOUS SLAB
STARIGHT BARS
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CONTINUOUS SLAB |
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IF ts>160 mm

PROVIDE TOP RFT TO
RESIST SHRINKAGE

Top rft > 20% from main steel
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EXAMPLE

L_8.0
L. 3.5%0.87
> The slab is one way solid slab.
1- Slab thickness
L, _350
30 0 30
Take t,=12 cm

=202 >2

=11.67 em

t, =

2- Calculation of loads

W, =1.4[t Y+F.C.]+1.6L.L. kN/m’

W, =1.4[0.12%25+1.50]+1.6*3.00

W, =11.1 kN/m’

8.00m

4.00m

4.00m

| |
|F.C.=1.50 kKN/m’ ||
| L.L.=3.00 KN/m" ||
| |
I |
| |
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3- Analysis of strips

EXAMPLE

11.10 kN/m

11.10 kN/m

(et et Lttt bt |

| 3.50m

3.50m

11.1#3.5%/8=17.0 kN.m

2
11.1*¥3.5 /24=5.67




3- Analysis of strips 11.10 kN/m 11.10kN/m

I e rrrrrety

| 3.50m - 3.50m

11.13.5%/8=17.0 kN.m

11.1%3.5 /24=5.67
N 2

3 “l

11.10%3.57/10=13.60kN.m 13.60 kN.m

Sec(1-1)

M,,=17.0kN.m & B=1000 mm & d=120-30=90 mm

. /17.00%10° |
05=C, (f=in 2 ey C=394 & 1=0.78
L 1000%25 1
17.00%10° _ -
A= 0.78%90%360 672.70 mm~/m
A =9¢510/m'’
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3- Analysis of strips 11.10 kN/im 11.10 kKN/m ) '

‘| 3.50m r| 3.50m |‘

11.1#3.57/8=17.0 kN.in

2
11.1%3.5 /24-5.67 /]\ 5.67 kN.m
b
I + £
z A _

1 l.10*3.52110=13.60k1\',m 13.60 kN.m
| |
Sec(2-2) %P Zl
_— £ | |
< 4.5¢10/m' |
- e o S [ |
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3.50m 3.50m




3- Analysis of strips

11.10 kN/m [1.10 kN/m

I\IIII|Iill|||II'I\IIIIIIIIIIIIIIKI
| 3.50m | 3.50m .|.

11.1%3.57/8=17.0 kN.m

11.1%3.5 /24=5.67 567 KN.m
2
| + I - .
3 ~1
1 l.]0="'3.52.-’]0=13.(}0kN.m 13.60 kN.mn

Sec(3-3)

M,,=5.67kN.m & B=1000 mm & d=120-30=90 mm

0=y 1000%25
* 6
A - 36710

s~ 0.826%90%360
A =5¢10/m’

= C=597 & J=0.826
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EXAMPLE

3- Analysis of strips 11.10 kN/m 11.10 kN/m
T T T I T ITITTTTITTITTTT]
3.50m s 3.50m i

Sec(1-1)

M,,=17.0kN.m & B=1000mm & d=120-30=90 mm

11.1%3.57/8=17.0 kN.m = f'l 7 00%10° B .
11.143.5°/24=5.67 /I\ 5.67 kN.m 2=C, / "1000%25 = C=394 & J=0.78
R 7 17.00%10°
A : ) i
v v A= 0 753*90*360 =672.70 mm/m"
11.10%3.57/10=13.60kN.m 13.60 kKN.m .
A =9¢10/m'’
Sec(2-2)

Sec(3-3)

MU_LI—IB.GO KN.m & B=1000 mm & d=120-30=90 mm

/13.60%10°
r— | — — "; (g =
90=C, | Thos C,=3.85 & 1=0.80
® 6
A 1360710 =501.10 mm*/m"

s~ 0.80%90%360
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MU_L‘—5.67 kKN.m & B=1000 mm & d=120-30-90 mm
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1 " 1000%25

_5.67*10°
s~ 0.826*90*360

A =5¢10/m’

=D C=597 & J=0.826

A =211.8 mm /m"
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WRONG DETAILS

As sec.
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As main
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MARKET DETAILS
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MARKET DETAILS
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MARKET DETAILS
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STRUCTURAL ANALYSIS

« SAME AS ONE WAY N“——
e STRIP 1 meter width |
» GET Bending moment H]
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STRUCTURAL ANALYSIS
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DETAILS
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DETAILS
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. 1.5%Le= 2.25 m
1 5 $12/m>

5®8/m

5%10/m

Long-term Deflection Craill e aad Bl glaEa Al Y-V -V Y-t
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TWO WAY SLABS

SLAB IS A TWO WAY, IF SURROUNDED

BY FOUR BEAMS AND
m* L
m* Ls

= < 2.0

The load is distributed in two

directions by the values (&,f) .

|

Bxw t/m’

W6=

1 1 1 1 1 ¥ T 1 T T [ T T T 1

strip (2)
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AR A
‘hﬁ

| N

PR L

G4 %

1.00

Wo = O%w t/m’
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SLAB THICKNESS

e Minimum thickness (i)

SIMPLE ONE SIDE CONT. TW%O SIDE CONT.

'

o V) 7
7 7

MIN THICKNESS [ E @ 2 -
CODE6-2-1-3-1 4——L5 4} Ls 4 s L
PAGE 6-8 Ls Ls L

tS MIN 35 40 45



THICKNESS-NO DEFLECTION CHECK

i il - = ! - T w.l k - 1 - 1 " i
mat o ald oo dale el i LBl doaite pa®S) (£ 800 Sah

Aula el e 330l cualady) Cid Gl Alla Y-F-y v g
Sl Agaladl Sl 6 cpalany) il SN syl Glaes (pe el w1 (o Sa

gl e yealie Loy Joaidlly A pep daliiie Jlea Lmpeally e Ve o Ji jsadl
(1e—£) Aoladll 8 slanall dall 5 aa Voo et pUnill clow Jiy ol 13 il Sl

581 Lagdl
f. 7
a({}.SS+ k/{ﬁ{}ﬂ]
= (4-65)
15+ﬂ+1{1ﬁ
b/a '

A ) aadl= 3 s
AL SV aadl = b
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EXAMPL E

4x[0.85 +%]
— 20 = 0.152 meter
15 + 6/4 2 A
L 4 it |
38 e
///f:“\\\ v
(160
o
=
O

e |

N

6.00




EXAMPLE 2

1x[0.85 + 7500
f. — 20 — 0.112 meter
15+ 6/4 + 10x1
-
L 2 0.088 L =
= —=0. meter .
> 45 O
L 4.00
/'
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Calculation of O & (5

1- Code Of Practice : Two way solid Slab with LL < 5 KN/rn3

A= 05r —15

- 458
o>

Wy In short direction Wy = axw t/m’

Wg in long direction W = B *xw t/m’

2— Marcus Method : Two way S.S with wall bearing support

hilga Jo 3380 )all diaaall CUaSLL 1 addl B0 B 5 o COlalaall ad (Y1) Jsda
ALals bl AbS Lgad (58 Allg cualady) A Gl Cld Glldlly Al
201 19| 18| 17| Le| 15| 14] L3 12| 11| 10| r

0.5849 | 0.830 | 0806 | 0.778 | 0.746 | 0.706 | 0.660 | 0.606 0543 | 0473 039 | a

0053 | 0063 | 0077 0093 | OL113 ] 0140 ( 0172 ] 0212 0262 | 0333 0396




3— Grashoff Method : Two way S.S with LL > 5 KN/m?

a+ g = 1.0
4
1+ r* 1+ r?

Assumptions of Grashoff Method :

(1) Neglect effect of plate action of slab

(2) Neglect corner effect

(3) Neglect torsion rigidity

g 058 Ally Gluas) bl clldidr addl 5EUA B 5o cllaleall ad (¥-1) Jgaa
alals e bidall 4LS

20| 19| 1.8 1.7 16| 15) 14| 13| 12 .1 1.0 r

0941 | 0.928 | 0914 | 0.893 | 0.867 | O.834 | 0.797 | 0.742 | 0.672 | 0.595 | 0.500 o

0.059 | 0072 | 0.086 | 0.107 | 0.133 | 0.166 | 0.203 | 0.258 | 0.328 | 0.405 | 0.500 &




As(Long.)
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As(Short)

SHORT DIR.

Wo = axw t/m’

P ¢ T 1 1T 1 1 [ 1
——

Ls

CX*W*L

=

Ay ——= X,

STRUCTURAL ANALYSIS

LONG DIR.
= Bx w t/m
L
M, - + B* w * L
L — 24
&:; //:/&
M + B* w* 17
L - 8
d ts — 40



STRUCTURAL ANALYSIS

CONTIUOUS SLABS

if slab is continous from one end

M, _ + X*w*Lg M. _ + B*w=*1°
L™ — 10 L = = 10

if slab is continous from two ends

L B*wrIf

12

a* wr L
- + S
My, = + = M
|

As(Long.) é

- (D

\\AS(ShOI‘t)

g

P
)




STRUCTURAL ANALYSIS

o DIFFERENT LOADS OR SPANS .0t coms oo

M:i—ia*w*f ML:iﬁthf
2 12 1z

M, L, +M, L
M MLy M Le
016)("“4[8*]_,21 L1+L2

NN N
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