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10.1 DESIGN OF SLAB  

 

 

DESIGN BY COEFFICIENT METHOD  

 

 

Loads: 
 

DL = 150 pcf 

LL = 85 pcf 

 

Material Properties: 

 

fc¡ = 3000 psi 

fy = 60,000 psi 

 

Design the panel (S4) as two-way slab with beam by coefficient Method. 
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Figure 10.2:  Top floor plan 
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Step1: Determination of Minimum Thickness 

h = 
180

840

180
=

p
  = 4.67 in. 

whwre, P = 2 (15+20) = 840 

 

Select h =  5 in. as trial depth 

 

Step 2 : Calculation of Factored Load 

DL =  wc *   
12

h
 psf 

DL = 150 x  psf635.62
12

5
º= ; where wc = 150 pcf 

LL = 85 psf 

 

W = 1.4D + 1.7 L = (1.4 * 63 + 1.7 * 85) = 232.7 psf 

 

Step 3 : Determination of Moment Coefficient 

Length ratio, m = 75.
20

15
==

b

a

l

l
  

From the end condition case type is óCase 4ô 

 

¶ From Appendix D-1 

 

Ca, neg = 0.076; Cb, neg = 0.024 

 

¶ From Appendix D-2  

 

Ca,dl,pos = 0.043; Cb,dl,pos = 0.013 

 

¶ From Appendix D-3 

 

Ca,ll,pos= 0.052; Cb,ll,pos= 0.016 

 

Step 4 : Calculation of Moment 

 

Middle Strip Moment:  

¶ Positive Moments at Midspan 

Ma,pos = Ca,dl Wla
2
 + Ca, ll Wla

2 
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Ma,pos = 0.043 * 232.7 * 15
2
 + 0.052 * 232.7 * 15

2
 

                       = 4974 ft-lb 

 

Mb,pos = Cb, dl Wlb
2
 + Ca, ll Wlb

2 

 

Mb,pos = 0.013 * 232.7 * 20
2
 + 0.016 * 232.7 * 20

2
 

                       = 2699 ft-lb 

 

¶ Negative Moments at Continuous Edge 

 

Ma,neg = Ca,neg W la
2
 =  0.076 * 232.7 * 16

2
 = 4527 ft ï lb 

Mb,neg = Cb,neg W lb
2
 = 0.024 * 232.7 * 20

2
 = 2234 ft ï lb 

 

¶ Negative Moment at Discontinuous Edge 

Ma,neg, discontinuous =  
3

1
 * M a,pos =

3

1
 * 4527 = 1509 ft ï lb 

Mb,neg, discontinuous =  
3

1
 * M b,pos =

3

1
 * 2234 = 745 ft ï lb 

 

Column Strip Moment:  

 

Column strip moments are 2/3 of corresponding middle stripôs moments in respective 

direction. 

 

Step 5 : Check the Design Thickness 

 

 d =  

)59.01(
'c

y

y

u

f

f
f

M

rfr -

 

Here r = rmax = 0.75ɟb= 0.75 * 0.85*ɓ1

y

c

f

f
/

*
yf+87000

87000
= 0.016 

 

 d = 

)
3

60
*016.0*059.01(12*000,60*016.0*90.0

12*4974

-

 = 2.66 in. 

 hrequired = (d + clear cover= 1 in ) = 3.66 in. 

  

 hrequired < hdesign, design  is ok 
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Step 6 : Calculation for Reinforcement for Middle Strip 

 

In Short Direction:  

 

Minimum reinforcement:  

  

As = 0.0018*b*d 

            = 0.0018*12*4 

            = 0.0864=0.09in
2
/ft 

 

Spacing, Smax= 2*h= 10ò 

 

¶ Midspan 

Mu = 4974 *12 lb- in. 

  

By Iteration process  

 

 

        Trial No.  
 

Trial, a 
As    = ( )

2
adf

M

y

u

-f
 a =

bf

fA

c

ys

¡¡¡85.0
 

 

Remark 

           1 2       0.36 0.72 not ok 

           2     0.72 0.28 0.55 not ok 

           3 0.55 0.3 0.58 nearly ok 

           4       0.58 0.3 0.58 ok 

 

 

Using # 3 bar required spacing: 

Spacing = cc
x

/44.4
30.0

11.012
¡¡º=  

¶ Continuous Edge 

Mu = 4527 *12 lb- in. 

By Iteration process  

As = 0.27 in
2
/ft. 

 

Using # 3 bar required spacing: 

Spacing = cc
x

/5.4".88.4
27.0

11.012
¡¡º=  

¶ Discontinuous Edge  

As = 0.084 in
2
/ft <As(min) 
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Using # 3 bar required spacing: 

Spacing = cc
x

/"10"7.15
084.0

11.012
º=  

In long Direction:  

 

 

As = 0.0018*b*d 

           = 0.0018*12*3.5 

           = 0.0756=0.08in
2
/ft 

¶ Midspan 

Mu = 2699 *12 lb- in. 

  

By Iteration process  

As = 0.15 in
2
/ft. 

Using # 3 bar required spacing: 

            Spacing = cc
x

/"5.88.8
15.0

11.012
º=  

 

¶ Continuous Edge 

 

Mu = 2234 *12 lb- in. 

 

By Iteration process  

As = 0.12 in
2
/ft. 

Using # 3 bar required spacing: 

Spacing = cc
x

/"1011
12.0

11.012
º=  

 

¶ Discontinuous Edge  

 

As = 0.04 in
2
/ft <As(min) 

Using # 3 bar required spacing: 

 

                Spacing = cc
x

/"33
04.0

11.012
= = 10 in.c/c 
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¶           Cornar reinforcement 

               # 3 @ 4 in c/c upto L/5 in respective directions.      

 

 

Step 7 : Calculation for Reinforcement for Column Strip 

 

The average moments in columns being two-third of the corresponding moments in the 

middle strips, adequate steel will be furnished if the spacing of this steel is 
2

3
 times that 

in the middle strip. 

 

Using # 3 bar spacing for column strip 

¶ Midspan = 4 x 
2

3
 = 6± c/c 

¶ Continuous edge = 4.5x
2

3
 = 7.5± c/c 

¶ Discontinuous edge = 10x
2

3
 = 15± c/c  

But maximum allowable spacing = 2h = 10 in. 

Use10± c/c 

 

Step 8: Check for shear 

  Total load = 232.7*20*15 

                       = 69810 lb 

From Appendix D-4 

m= .75ô case-4 

Wa= .76 

Wb= .24 

 

Vu,a= ftlb /748
)1520(*2

76.*69810
=

+
 

 

Vu,a= ftlb /236
)1520(*2

24.*69810
=

+
 

 

Slab strength = ØVc= Ø*2* ãfcô*b*d 

                                  = 0.85*2*ã3000*12*4 

                                  = 4470 lb >>Vu ;  Ok. 
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Step 9: Detailing 
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Figure 10.3:  Detailing of slab 


