I

Minimum Slab thickness for Deflection Control of
Two-Way Slabs (ACI 8.3)

Definition of I,

[,y is the length of clear span in the long direction, measured
face-to-face of supports in slabs without beams and face-to-face

of beams or other support in other cases.
I_I L]

] i

—

1

=

Where [| :length of span in direction of analysis measured
center-to-center of supports, mm.
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A-Slabs without Interior Beams:

Slabs without Interior Beams are flat plates and flat slabs
with or without edge beams. The minimum thickness must
not be less than provided by Table (8.3.1.1)

Table 8.3.1.1—Minimum thickness of nonpre-
stressed two-way slabs without interior beams

{mm}lll
Without drop panels® 125, With drop panels™! >100mm
Interior Interior
Exterior panels panels Exterior panels panels
Without With Without With
Fn edge edge edge edge
MPa'?! | beams | beams!? beams | beams!?
280 £./33 £,./36 £,/36 £,/36 £,/40 £,/40
420 £,./30 £33 £./33 £,/33 £,./36 £./36
520 Enl28 £l £nl3] a3 1 £l 34 £l 34

[1lf, is the clear span in the long direction, measured face-to-face of supports (mm).

ElFor f, between the values given in the table, minimum thickness shall be calculated

by linear interpolation.
BlDrop panels as given in 8.2.4.

[41Slabs with beams between columns along exterior edges. Exterior panels shall be
considered to be without edge beams if a, is less than 0.8. The value of o, for the edge

19 beam shall be calculated in accordance with 8.10.2.7.



For fy between the values given in the Table (2.3.1.1),
linear interpolation by the equation below can be used to find
the minimum thickness of slab

b =| 27, 1) [,

Where: [, is the lower value of 1,
and h, is the lower value of A

B- Slab with Beams:

« Compute (x,) for each panel where (cx,) is the average
value of (¢ f) for all beams on edges of a panel.

: _ _clear span in long direction
find /3 = clear span in short direction




Three Cases of c<x,,,:
a) o, < 0.2 Use table (T 8.3.1.1)

1,(0.8+ £, /1400)

b) 0.2 <2 h=
) 02 = am = 36+ 5p(c, —0.2)

>125mm  Use (T 8.3.1.2)

1,(0.8+ £, /1400)
36494

¢) <, > 2 Use h= >90mm (T 8.3.1.2)

Note: At discontinuous edge, if 0 of the edge beam < 0.8 then
increase (h) by at least (10%) in the panel with the discontinuous
edge.
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Table 8.3.1.2—Minimum thickness of nonpre-

stressed two-way slabs with beams spanning
between supports on all sides

u_ﬁ.'“ Minimum &, mm
O = 0.2 8.3.1.1 applies (a)
!'.{U.R'F—'__I:Em] hi2LE]
D2 <, <2n | GEter — (b
of: 36+ 5#5{11Ji —LI'.I]
125 (c)
£ 105 +~—'i|lT-—
g > 2.0 Cireater "L 14000 (di=hE
= of: 36+ 90
9i) (&)

Mpg, is the average value of ay for all beams on edges of a panel and oy shail be caleu-
lated in accordance with X 10,27,

[21f,, 15 the clear span m the long direction, measured face-to-face of beams (mm).

714 15 the ratio of clear spans in long to short directions of slab,




ACl (8.10.1.3): circular or regular polygon shaped support
shall be treated as square support with the same area
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Example (1)
Flat plate , t=140mm, fy=350MPa, check slab thickness for

deflection control. 5 5 5
SLI. ..... | u u
Flat plate without edge beams, i L L _4m

use table 8.3.1.1 Linear interpolation for f| cis=s00x300mm  4m

B =| 22 (5~ 1)), }xln 4m

A,
1 1

30 33
ho: = 350—280 +— x(4500—300)=133.63>125mm
min 420 — 280( ) 33 ( )

t=140mm>hmin O.K
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Example (2)

Flat plate with edge beams ,fy=280 MPa, f'c=25 MPa check

slab thickness for deflection control.
Sol.
Check o, for edge beam

3 m
1, =320X000 4 5 9.45%10% mm?
12
(2500+?Jx1603 "
Iy = =9.13x10% mm*
912 | Beams=350x600mm 4m
9.45x10 . 5
af- a = =1035>0.8 Slab with edge beam - L i l
9.13x10 | 5
1. Exterior panels: =l _ 00007350 _ 57 155mm ———2s00min—r
36 36 |
160mm
. ) 6000—-350 !
2. Interior panel: h= 3”6 = ¢ =157mm >125mm 600TW' :
|
Use h=160mm C.L
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Example (3)
Flat slab , t=190mm, tdrop=75mm, f'c=25 MPa, fy=350MPa, check

slab thickness for deflection control. T.6Sm o T.65m - T.65mM
Sol. 1N -5 T i
Check dV’OP panel: ~€_'85W\ 2720 Col. Cap.=1.5m
2.75 2 6 1 s @M 20w D
— = =1.375m E—Lg—lzg O.K g 1 I @
%:7._665 1.975m Lirop = T5mm Circular Cols. D=350mm
190
137551275 O.K 5 " 475mm o ‘o ‘o
: 75>415 O-K Square Cols.=400mm
Interior panel: ;
f o150 s =] — (i
1, = (7650 Sl kdabthada ) = 6315mm > 0.65]; = 0.65x 7650 = 4972.5
11 _1.5m _
N AN J |
B =| 3640 (350 _280)+ 1 [x6315=166.67 >100mm  h=130mm ] ;
420—280 40 T ~ [ 75mm
. i 2h/4
Exterior panel: (without edge beams)
1, = [7650 —% —(850 —200)} — 6350mm > 0.65, (largerly) 21/6 | |

1 1

B =| 3336 (350_280)+—— |x6350 = 184.4 > 100mm
420 — 280 36
t=190mm>hmin O.K
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Example (4)

Find the slab thickness for the panel shown, fy=350MPa,
Col.=300x300mm.

Sol.
051%:2.5+3.5+4.5+O:2.625
a, =2.625>2
In(0.8+ 7. /1400
- n{08+1, 11400 (T 8.3.1.2)
36498
6—-0.3
=—=1.212
% 5-03

aedge =0<0.8

Increase slab thickness by 10% at least

5700(0.8+350/1400)

hmin =1.1x
36+9x1.212
Use h=150mm

=140.35mm > 90mm
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Example (5)

check the slab thickness for deflection control if slab thickness =165mm
and the values of flexural stiffness (Xf) as shown on the beams in the

Find om for each panel 5.4 @ 3-'7"@ 3.9 em
Short beams=
Panel (1): s00x600mm W é w "
.4 3749 3lva
am=12'57+3'7j+8'9+5'4=7.66>2 @
7600-375+75+37.5 7337.5 o E L ®
B = = =1.29 o
6000—375+25+12.5 5662.5 ‘
1 0.8+ 7., /1400 "
. n( Iy ):7337.5(0.8+420/1400) 169 S > 90y, " # m
36+90 36+9x1.29 Long beams=350x700mm
Panel (2):
o - 12.57+3.Z9><2+8.9 79659
v, 7600 — 300 _ 7300 _

T 6000-375+25+12.5 56625
W ln(0-8+fy /1400)_ 7300(0.8 + 420/1400)
min 36498 36+9x1.28

=168.6mm >90mm
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Panel (3): Long

_89%x2+3.79+5.4

direction (panel 3)

Ay, =6.74>2
5o 7600-375+75+37.5 _ 73375 | o0
6000 —350 5650
[.10.8+ /1400 - rq -l -
. n( Sy ): 7337.5(0.8+420/1400) | o 5o o0 b =%%7 5
36+98 36+9x1.298 375
] 7600 |

Panel (4):

 8.9%2+3.79x2

Short direction (panel 4)

5o 7600-300 _ 7300 199
6000—350 5650 —
1.(0.8+ £, /1400
o n( Iy ):7300(0.8+420/1400) 168.66mm > 90
36+98 36+9%1.29 :
hmin=169.5 > 165 Not O.K oy 1o

30

375

5650
6000




