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Plain & Reinforced Concrete-1
Two-Way Slabs
Slab resting on walls or sufficiently deep and rigid beams on all 
sides. Other options are column supported slab e.g. Flat slab, 
waffle slab. 
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Two-way slabs have two way bending unlike one-way slab.
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Plain & Reinforced Concrete-1
Design Methods

1. ACI co-efficient method
2. Direct design method
3. Equivalent frame method
4. Finite element method

Notes
1. In two-way slabs shorter direction strip carry greater 

%age of load. 
2. Steel will be more in shorter direction.
3. Shorter direction steel will be placed near the outer edge 

to get more “d” means more lever arm to get more 
flexural capacity.

Lx

Ly
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Plain & Reinforced Concrete-1
ACI Co-efficient Method
Unit width strip is taken in both directions. The strip is 
designed separately  for +ve and –ve moment. 

2
nuu LwCM ××=

C = ACI co-efficient
wu = Slab load 
“C” depends upon the end conditions of slab and the 
aspect ratio.
Three tables are available for “C” 

• Dead load positive moment

• Live load positive moment

• Negative moment (both for dead and live loads)

M+ coefficients are increased 
by 25 % and M- coefficients 
are reduced by 10 % to get 
the result more closer to 
accurate solution. 
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0.0030.0050.0090.0040.0010.0050.0090.0030.008Cy

0.0480.0700.1110.0760.0490.0740.1000.0460.119Cx0.5

0.0040.0060.0110.0050.0030.0060.0110.0040.010Cy

0.0460.0650.1010.0730.0480.0700.0890.0440.110Cx0.55

0.0050.0090.0150.0080.0040.0090.0140.0050.013Cy

0.0450.0600.0910.0700.0460.0660.0780.0430.101Cx0.60

0.0060.0110.0180.0090.0050.0110.0180.0080.016Cy

0.0430.0550.0810.0680.0450.0630.0680.0400.093Cx0.65

0.0080.0140.0210.0110.0060.0140.0200.0090.020Cy

0.0410.0500.0730.0640.0440.0580.0580.0380.085Cx0.70

0.0090.0160.0250.0150.0090.0160.0230.0110.024Cy

0.0390.0450.0640.0600.0410.0540.0500.0350.076Cx0.75

0.0130.0190.0280.0190.0110.0200.0250.0140.029Cy

0.0360.0400.0560.0560.0400.0490.0430.0330.070Cx0.80

0.0160.0210.0310.0210.0140.0240.0280.0150.033Cy

0.0350.0360.0500.0530.0390.0450.0360.0300.063Cx0.85

0.0190.0240.0350.0260.0160.0280.0300.0180.036Cy

0.0330.0310.0440.0490.0360.0410.0310.0280.056Cx0.90

0.0210.0260.0390.0300.0190.0300.0310.0200.041Cy

0.0300.0280.0390.0450.0350.0380.0260.0250.050Cx0.95

0.0250.0290.0380.0340.0230.0340.0340.0230.045Cy

0.0290.0250.0340.0410.0340.0340.0230.0230.045Cx1.00

Case 9Case 8Case 7Case 6Case 5Case 4Case 3Case 2Case 2Ratio
m

Table 6.4.  ACI 1963 Coefficients For Dead Load Positive Moments In Slabs Increased by 25%.
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0.0050.0630.0090.0060.0050.0060.0090.0050.008Cy

0.0840.0950.1150.0980.0840.0960.1100.0830.119Cx0.5

0.0080.0090.0110.0080.0060.0090.0110.0080.010Cy

0.0790.0880.1060.0910.0790.0900.1000.0780.110Cx0.55

0.0090.0110.0140.0100.0090.0110.0140.0090.013Cy

0.0740.0810.0960.0850.0740.0840.0890.0730.101Cx0.60

0.0110.0140.0180.0130.0110.0140.0180.0130.016Cy

0.0680.0740.0880.0800.0690.0780.0800.0660.093Cx0.65

0.0140.0180.0210.0160.0140.0180.0200.0150.020Cy

0.0630.0680.0790.0750.0640.0710.0710.0610.085Cx0.70

0.0160.0200.0250.0200.0160.0200.0240.0180.024Cy

0.0580.0610.0700.0690.0590.0650.0640.0560.076Cx0.75

0.0210.0240.0290.0240.0200.0250.0280.0210.029Cy

0.0530.0550.0640.0640.0550.0600.0560.0510.070Cx0.80

0.0250.0280.0330.0280.0240.0290.0300.0240.033Cy

0.0490.0500.0560.0580.0510.0540.0500.0460.063Cx0.85

0.0280.0300.0360.0310.0260.0330.0340.0280.036Cy

0.0450.0440.0500.0530.0460.0490.0440.0430.056Cx0.90

0.0310.0340.0400.0360.0300.0360.0360.0310.041Cy

0.0400.0390.0450.0480.0430.0440.0390.0380.050Cx0.95

0.0350.0380.0440.0400.0340.0400.0400.0340.045Cy

0.0380.0350.0400.0440.0400.0400.0340.0340.045Cx1.00

Case 9Case 8Case 7Case 6Case 5Case 4Case 3Case 2Case 1Ratio
m

Table 6.5.  ACI 1963 Coefficients For Live Load Positive Moments In Slabs Increased by 25%.
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0.0030.0090.013——0.0050.0200.005—Cy

0.0790.080—0.0870.0810.085—0.077—Cx0.5

0.0050.0130.017——0.0070.0250.006—Cy

0.0770.077—0.0860.0800.083—0.076—Cx0.55

0.0050.0160.022——0.0100.0320.009—Cy

0.0770.072—0.0860.0790.080—0.073—Cx0.60

0.0070.0220.028——0.0140.0390.013—Cy

0.0750.067—0.0840.0780.077—0.069—Cx0.65

0.0100.0260.034——0.0170.0450.015—Cy

0.0730.061—0.0820.0770.073—0.067—Cx0.70

0.0130.0320.040——0.0220.0500.020—Cy

0.0700.055—0.0790.0770.068—0.062—Cx0.75

0.0150.0370.046——0.0260.0550.024—Cy

0.0680.050—0.0770.0750.064—0.059—Cx0.80

0.0190.0410.051——0.0310.0590.028—Cy

0.0650.044—0.0750.0740.059—0.054—Cx0.85

0.0230.0470.056——0.0360.0630.033—Cy

0.0610.039—0.0710.0720.054—0.050—Cx0.90

0.0260.0500.060——0.0410.0650.037—Cy

0.0590.034—0.0680.0710.050—0.045—Cx0.95

0.0300.0550.064——0.0450.0680.041—Cy

0.0550.030—0.0640.0680.045—0.041—Cx1.00

Case 9Case 8Case 7Case 6Case 5Case 4Case 3Case 2Case 1Ratio
m

Table 6.6.  ACI 1963 Coefficients For Negative Moments In Slabs Decreased by 10%.
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Plain & Reinforced Concrete-1
Minimum Depth of 2-Way Slab for Deflection 
Control
According to ACI-318-1963

hmin = (inner perimeter of slab panel)/180
≥ 90 mm

For fy = 280 MPa 
( )

180
LL2

h yx
min

+
=

For fy = 420 MPa
( )

165
LL2

h yx
min

+
=

According to ACI-318-2005

( )
( )936

14008.0
min +×

+
=

m
fL

h yn y

x

L
Lm =

Ln = clear span in short direction 
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Basic Behavior Of Two-Way Slabs 

lx

ly

Design Strips in a Two-Way Slab. 
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The shaded portion is jointly supported by 
both the strips.  
One of the simplest methods, which is the 
basis of similar coefficients in the British 
Standards is to find the deflections at the 
common point for both the strips and 
evaluating their contribution by equating 
these deflections.

Let qx =  load taken by shorter strip
qy =  load taken by longer strip

qt =  total load on the slab
=  qx +  qy

and m =  Lx / Ly
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qx × m4 =  qy or qx × m4 =  qt − qx

For square panel,  m =  1,  qx =  0.5 qt

For Ly =  2 × Lx,  m =  0.5,  qx =  0.941 qt

For m =1,  Mx =  qx × lx2 / 8  =  0.0625 × qt × lx2

:  Cx =  0.0625
For m = 0.5,  Mx =  qx × lx2 / 8  =  0.118 × qt × lx2

:  Cx =  0.118 
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Design Flow Chart Will Be 
Explained By Example
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Plain & Reinforced Concrete-1
Example: Design the 4 marked slab panels of an ordinary 
house. Use US customary bars. fc’= 18 MPa fy = 280 MPa

4500 
x 

7000

6000 
x 

7000

3500 
x 

6000

6000 
x 

6000

1 2

3 4

Wall thickness = 228 mm
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Plain & Reinforced Concrete-1
Solution: Panel Edge Conditions

Panel # 1
Lx = 4.5m ,  Ly = 7.0m
m = 0.64 > 0.5, 2-way slab 

Panel # 2
Lx = 6.0m ,  Ly = 7.0m
m = 0.86> 0.5, 2-way slab 

Panel # 3
Lx = 3.5m ,  Ly = 6.0m
m = 0.58 > 0.5, 2-way slab 

Panel # 4
Lx = 6.0m ,  Ly = 6.0m
m = 1 > 0.5, 2-way slab 
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Plain & Reinforced Concrete-1
Solution: (contd…) 

Slab Thickness
Generally same depth is preferred for one monolith slab. 
Calculate hmin for all the panels and select the largest value.

( )
936
14008.0

min +×

+
=

m
fL

h yn
Panel # 1

( ) mmh 140
964.036
14002808.04500

min ≅
+×

+
=

Panel # 2
( ) mmh 150

986.036
14002808.06000

min ≅
+×

+
=
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Plain & Reinforced Concrete-1
Solution: (contd…) 

Panel # 3

( ) mmh 117
958.036
14002808.03500

min ≅
+×

+
=

Panel # 4

( ) mmh 133
9136

14002808.06000
min ≅

+×
+

=

mm150h =



Prof. Dr. Zahid Ahmad Siddiq and Dr. Azhar Saleem

Plain & Reinforced Concrete-1
Solution: (contd…)
Effective depth

mm12327hd1 =−=
For longer direction steel

d2 d1

Long direction steel

Short direction steel

mm1122101320hd2 =−−−=

For short direction steel
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Plain & Reinforced Concrete-1
Solution: (contd…)
Slab Load

2m/kg3602400
1000
150

=×=Self weight of slab

75 mm brick ballast/ screed 2m/kg1351800
1000

75
=×=

60 mm floor finishes  
2m/kg1382300

1000
60

=×=

Total dead load  2m/kg633138135360 =++=
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Plain & Reinforced Concrete-1
Solution: (contd…)
Slab Load

2m/kg200=Live Load

( )
1000

81.96332.11.2wd ××= 2/45.7 mkN=

( ) 2
L /14.3

1000
81.92006.11.2w mkN=××=

2
u /59.1014.345.7w mkN=+=
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Plain & Reinforced Concrete-1
Solution: (contd…)
Minimum Steel

bh002.0A mins =

1501000002.0A mins ××=
2

mins mm300A = For a unit strip
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Continued on next file


