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APPENDIX A: TWO-WAY REINFORCED CONCRETE REDESIGN 
 
The tables below were used during the two-way structural redesign on the parking garage 
waffle slab. The information was taken from AE 431 Advance Concrete.  Table 7 corresponds 
with the information below. 
 

Given Information 

l1 (ft) 30 

l2 (ft) 30 

tslab (in) 12 

γc (pcf) 150 

f'c (psi) 4000 

fy (psi) 60000 

Column Size 
(in) l2, l1 

26 

26 

wSDL (psf) 15 

wDL (psf) 150 

wLL (psf) 50 

wu (psf) 278 

φbar (in) 1 

Abar (in2) 0.79 
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Transverse Distribution of Longitudinal Moments 
  Negative Moment Positive Moment 

Frame  l2/l1 αl2/l1 % To CS M In CS % To MS M in MS % To CS M In CS % To MS M in MS 
A 1.00 0 75 -424.00 25 -141.33 60 251.98 40 167.98 
B 1.00 0 100 (Ext.) -104.99 0 0.00 60 125.99 40 83.99 

1.00 0 75 (Int.) -212.00 25 -70.67 
C 1.00 0 75 -424.00 25 -141.33 60 251.98 40 167.98 
D 1.00 0 100 (Ext.) -104.99 0 0.00 60 125.99 40 83.99 

1.00 0 75 (Int.) -212.00 25 -70.67 

 

 

Frame Total Width (ft) CS (ft) MS (ft) 
Total - 

Moment 
CS (-M) MS (-M) 

Total + 
Moment 

CS (+M) MS (+M) 

A 30 15 15 -565.33 -424.00 -141.33 419.96 251.98 167.98 

B 15 7.5 7.5 -104.99 -104.99 0.00 209.98 125.99 83.99 
-282.67 -212.00 -70.67 

C 30 15 15 -565.33 -424.00 -141.33 419.96 251.98 167.98 

D 15 7.5 7.5 -104.99 -104.99 0.00 209.98 125.99 83.99 
-282.67 -212.00 -70.67 
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Frame Moments 

Frame A B C D 
Mo (ft-Kip) 807.62 403.81 807.62 403.81 

Positive & 
Negative 
Moments 

-565.33 -104.99 -565.33 -104.99 
419.96 209.98 419.96 209.98 

-565.33 -282.67 -565.33 -282.67 
 
 
 

Torsional Constant 
* Use .5 of l1 or l2 (Whichever is greater) 

c (in4) 99325 
 
 
 

Table A.5a 
ρ f'c (4000psi) 

0.001 59 
0.0015 89 
0.002 118 
0.0025 147 
0.003 175 
0.0035 204 
0.004 232 
0.0065 368 
0.007 394 

 
 
 

For Frame A Design Reinforcement For CS (Will Use #8 Bars) 
Item Description Span 

  M- M+ M- 
1 Mu (ft-Kip) -424.00 251.98  
2 b (in) 154.00 154.00  
3 d( in) 11.50 11.50  
4 Mn = Mu/0.9 (ft-Kip) -471.11 279.97  
5 R = Mn/bd2 277.58 164.96  
6 ρ [Table A.5a] 0.00 0.00  
7 Ast = ρbd (in2) 8.43 4.96  
8 Ast,min = 0.002bt 3.70 3.70  
9 N = #7 or #8 (Greater)/Abar 10.67 6.28  
10 Nmin = widthstrip/2t 7.50 7.50  
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For Frame A Design Reinforcement For MS (Will Use #8 Bars) 
Item Description Span 

  M- M+ M- 
1 Mu (ft-Kip) -141.33 167.98  
2 b (in) 154.00 154.00  
3 d( in) 9.50 9.50  
4 Mn = Mu/0.9 (ft-Kip) -157.04 186.65  
5 R = Mn/bd2 135.59 161.15  
6 ρ [Table A.5a] 0.00 0.00  
7 Ast = ρbd (in2) 3.37 4.03  
8 Ast,min = 0.002bt 3.70 3.70  
9 N = #7 or #8 (Greater)/Abar 4.27 5.10  
10 Nmin = widthstrip/2t 7.50 7.50  

 
 
 
 

For Frame B Design Reinforcement For CS (Will Use #8 Bars) 
Item Description Span 

  M- M+ M- 
1 Mu (ft-Kip) -104.99 125.99 -212.00 
2 b (in) 154.00 154.00 154.00 
3 d( in) 9.50 9.50 9.50 
4 Mn = Mu/0.9 (ft-Kip) -116.66 139.99 -235.56 
5 R = Mn/bd2 100.72 120.87 203.38 
6 ρ [Table A.5a] 0.00 0.00 0.00 
7 Ast = ρbd (in2) 2.49 3.00 5.10 
8 Ast,min = 0.002bt 3.70 3.70 3.70 
9 N = #7 or #8 (Greater)/Abar 4.68 4.68 4.68 
10 Nmin = widthstrip/2t 3.75 3.75 3.75 

 
 
 
 

For Frame B Design Reinforcement For MS (Will Use #8 Bars) 
Item Description Span 

  M- M+ M- 
1 Mu (ft-Kip) 0.00 83.99 -70.67 
2 b (in) 154.00 154.00 154.00 
3 d( in) 9.50 9.50 9.50 
4 Mn = Mu/0.9 (ft-Kip) 0.00 93.32 -78.52 
5 R = Mn/bd2 0.00 80.58 67.79 
6 ρ [Table A.5a] 0.00 0.00 0.00 
7 Ast = ρbd (in2) 0.00 1.99 1.68 
8 Ast,min = 0.002bt 3.70 3.70 3.70 
9 N = #7 or #8 (Greater)/Abar 4.68 4.68 4.68 
10 Nmin = widthstrip/2t 3.75 3.75 3.75 
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For Frame C Design Reinforcement For CS (Will Use #8 Bars) 
Item Description Span 

  M- M+ M- 
1 Mu (ft-Kip) -424.00 251.98  
2 b (in) 154.00 154.00  
3 d( in) 9.50 9.50  
4 Mn = Mu/0.9 (ft-Kip) -471.11 279.97  
5 R = Mn/bd2 406.76 241.73  
6 ρ [Table A.5a] 0.01 0.00  
7 Ast = ρbd (in2) 10.60 6.11  
8 Ast,min = 0.002bt 3.70 3.70  
9 N = #7 or #8 (Greater)/Abar 13.42 7.73  
10 Nmin = widthstrip/2t 7.50 7.50  

 
 
 
 
 

For Frame C Design Reinforcement For MS (Will Use #8 Bars) 
Item Description Span 

  M- M+ M- 
1 Mu (ft-Kip) -141.33 167.98  
2 b (in) 154.00 154.00  
3 d( in) 9.50 9.50  
4 Mn = Mu/0.9 (ft-Kip) -157.04 186.65  
5 R = Mn/bd2 135.59 161.15  
6 ρ [Table A.5a] 0.00 0.00  
7 Ast = ρbd (in2) 3.37 4.03  
8 Ast,min = 0.002bt 3.70 3.70  
9 N = #7 or #8 (Greater)/Abar 4.68 4.68  
10 Nmin = widthstrip/2t 7.50 7.50  

 
 
 
 
 

For Frame D Design Reinforcement For CS (Will Use #8 Bars) 
Item Description Span 

  M- M+ M- 
1 Mu (ft-Kip) -104.99 125.99 -212.00 
2 b (in) 154.00 154.00 154.00 
3 d( in) 9.50 9.50 9.50 
4 Mn = Mu/0.9 (ft-Kip) -116.66 139.99 -235.56 
5 R = Mn/bd2 100.72 120.87 203.38 
6 ρ [Table A.5a] 0.00 0.00 0.00 
7 Ast = ρbd (in2) 2.49 3.00 5.10 
8 Ast,min = 0.002bt 3.70 3.70 3.70 
9 N = #7 or #8 (Greater)/Abar 4.68 4.68 4.68 
10 Nmin = widthstrip/2t 3.75 3.75 3.75 
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For Frame D Design Reinforcement For MS (Will Use #8 Bars) 
Item Description Span 

  M- M+ M- 
1 Mu (ft-Kip) 0.00 83.99 -70.67 
2 b (in) 154.00 154.00 154.00 
3 d( in) 9.50 9.50 9.50 
4 Mn = Mu/0.9 (ft-Kip) 0.00 93.32 -78.52 
5 R = Mn/bd2 0.00 80.58 67.79 
6 ρ [Table A.5a] 0.00 0.00 0.00 
7 Ast = ρbd (in2) 0.00 1.99 1.68 
8 Ast,min = 0.002bt 3.70 3.70 3.70 
9 N = #7 or #8 (Greater)/Abar 4.68 4.68 4.68 
10 Nmin = widthstrip/2t 3.75 3.75 3.75 


