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ABSTRACT 

The traditional method of reinforced concrete beam design that using the table 

depend on the concrete and strength of the steel. There are many strenght steel in 

market and concrete, so many tables are also needed. A simpler method namely the 

new method where is using table depend on the concrete is needed.  All the 

equilibrium equation variable change into ξ=c/d, so only one type table is needed. In 

this study, only concrete table should be provided. Principle calculation in the 

traditonal method and the new method is samed. The strenght of steel is used later. 

From the example can be concluded that the new method can be used as a method of 

designing reinforced concrete beam.  
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1. INTRODUCTION  

1.1. The traditional method 

1.1.1. Singly reinforcement. 

1.1.1.1. Compression of concrete 

         
                                                                             (1) 

1.1.1.2. Tension of steel 

                                                                                 (2) 
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Figure 1 Singly reinforcement section 

1.1.1.3. Forces equilibrium  
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1.1.1.4. Moment equilibrium  
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So, in the traditional method   directly calculated from Ru, strength of steel    and 

behavior of concrete namely         
  and  

                                                                             (10) 
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1.1.1.5. Control 

           for singly reinforcement. 

Where : 
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Or : 
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For structure under reinforced, ratio maximum  is taken: 
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2. DOUBLY REINFORCEMENT 

If more slender beam is needed in  design for aesthetic, so  maybe        . In this case 

compression steel is needed 

 

Figure 3 Doubly reinforcement sestion 
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All the formula assumed       . So   M is  needed  to devide two segment 

            

Where : 

    is a bending moment related      and 

  (   

 
 )                                            (18) 

Tensile steel is : 

                                                                                 (19) 
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    is the remaining moment against by  the same tensile steel and compresssion steel. 

The arm bending moment is        

The total added steel          : 
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                                                                (21) 

Total    : 

           

        
      

   (    )
                                                               (22) 

2. METHODOLOGY  

2.1. The New method  

2.1.1. Singly reinforcement  

In this study all the equilibrium equation, is converted to   (
 

 
) as variable : 

Moment equilibrium : 
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From of this equation,    directly calculated, only depend on Ru and behavior of concrete 

namely        
  , so it become easier. And  As = 
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The strenght of steel is used later 
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3. DOUBLY REINFORCEMENT 

Where : 

    is the bending moment related     . Tensile steel is 
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    is the remaining momen against by  the same tensile steel and compresssion steel. 

The arm bending moment is 

                                                                            (31) 

The total added steel          : 

        
      

   (    )
 

Total    : 
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4. BORDER FOR TABLE  

4.1.    border : 
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4.2.   border  

For simplication :  

          
   

      
 

Where :                                                                     (35) 

So        :                                                                    (36) 

For simplication :  

     
   

  
  

Where :                                                                     (37) 

So        :                                                                     (38) 
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Table 1       

f'c 1 min min

17 0,850 0,0026 0,084 

20 0,850 0,0026 0,077 

25 0,850 0,0026 0,069 

30 0,836 0,0026 0,064 

35 0,800 0,0026 0,062 

40 0,764 0,0026 0,061 

5. CASE STUDY 

5.1. The traditional method. 

b = 0.4  d = 0.5 m  f’c = 35 MPa  fy = 400 MPa 

Mu = 850 kNm 



Tjiang Arif Gunadi 

 http://www.iaeme.com/IJCIET/index.asp 2625 editor@iaeme.com 

   
  

   
                    

       
  
 

  
(  √  

  

        
 )               Doubly reinforcement 

Actually the traditional method provides the table for calculation but here used  hand 

calculation. 
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5.2. The new method. 

From the table(attachement), founded : 
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6. CONCLUSION 

From the case study obtained the new method is same with the result from the traditional  

method, namely As = 53,554 cm
2           

. This indicates that the new method can be 

used as method of designing reinforced concrete beam. 
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ATTACHEMENT 

f'c 17 f'c 20 f'c 25 

1 0,850 1 0,850 1 0,850 

Mu/bd
2
  Mu/bd

2
  Mu/bd

2
 

4,42 0,511 5,20 0,511 6,50 0,511 

4,40 0,507 5,10 0,497 6,40 0,500 

4,30 0,492 5,00 0,484 6,30 0,489 

4,20 0,476 4,90 0,471 6,20 0,479 

4,20 0,476 4,80 0,458 6,10 0,469 

4,10 0,461 4,70 0,446 6,00 0,458 

4,00 0,447 4,60 0,434 5,90 0,448 

3,90 0,432 4,50 0,422 5,80 0,439 

3,80 0,418 4,40 0,410 5,70 0,429 

3,70 0,404 4,30 0,398 5,60 0,419 

3,60 0,390 4,20 0,386 5,50 0,410 

3,50 0,377 4,10 0,375 5,40 0,400 

3,40 0,364 4,00 0,364 5,30 0,391 

3,30 0,351 3,90 0,353 5,20 0,382 

3,20 0,338 3,80 0,342 5,10 0,373 

3,10 0,325 3,70 0,331 5,00 0,364 

3,00 0,313 3,60 0,320 4,90 0,355 

2,90 0,301 3,50 0,310 4,80 0,346 

2,80 0,289 3,40 0,300 4,70 0,338 

2,70 0,277 3,30 0,289 4,60 0,329 

2,60 0,265 3,20 0,279 4,50 0,320 

2,50 0,253 3,10 0,269 4,40 0,312 

2,40 0,242 3,00 0,259 4,30 0,304 

2,30 0,231 2,90 0,249 4,20 0,295 

2,20 0,219 2,80 0,240 4,10 0,287 

2,10 0,208 2,70 0,230 4,00 0,279 

2,00 0,198 2,60 0,221 3,90 0,271 
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f'c 17 f'c 20 f'c 25 

1 0,850 1 0,850 1 0,850 

Mu/bd
2
  Mu/bd

2
  Mu/bd

2
 

1,90 0,187 2,50 0,211 3,80 0,263 

1,80 0,176 2,40 0,202 3,70 0,255 

1,70 0,165 2,30 0,193 3,60 0,247 

1,60 0,155 2,20 0,183 3,50 0,240 

1,50 0,145 2,10 0,174 3,40 0,232 

1,40 0,134 2,00 0,165 3,30 0,224 

1,30 0,124 1,90 0,157 3,20 0,217 

1,20 0,114 1,80 0,148 3,10 0,209 

1,10 0,104 1,70 0,139 3,00 0,202 

1,00 0,094 1,60 0,130 2,90 0,194 

0,90 0,084 1,50 0,122 2,80 0,187 

  
1,40 0,113 2,70 0,180 

  
1,30 0,105 2,60 0,173 

  
1,20 0,096 2,50 0,165 

  
1,10 0,088 2,40 0,158 

  
1,00 0,080 2,30 0,151 

    
2,20 0,144 

    
2,10 0,137 

    
2,00 0,130 

    
1,90 0,123 

    
1,80 0,116 

    
1,70 0,110 

    
1,60 0,103 

    
1,50 0,096 

    
1,40 0,090 

    
1,30 0,083 

    
1,20 0,076 

    
1,10 0,070 

 

f'c 30 f'c 35 f'c 40 

1 0,836 1 0,800 1 0,764 

Mu/bd
2
  Mu/bd

2
  Mu/bd

2
 

7,70 0,510 8,70 0,510 9,60 0,510 

7,60 0,501 8,60 0,502 9,50 0,503 

7,50 0,492 8,50 0,495 9,40 0,496 

7,40 0,483 8,40 0,487 9,30 0,489 

7,30 0,475 8,30 0,479 9,20 0,482 

7,20 0,466 8,20 0,472 9,10 0,476 

7,10 0,458 8,10 0,464 9,00 0,469 

7,00 0,449 8,00 0,457 8,90 0,462 
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f'c 30 f'c 35 f'c 40 

1 0,836 1 0,800 1 0,764 

Mu/bd
2
  Mu/bd

2
  Mu/bd

2
 

6,90 0,441 7,90 0,450 8,80 0,456 

6,80 0,433 7,80 0,442 8,70 0,449 

6,70 0,425 7,70 0,435 8,60 0,443 

6,60 0,417 7,60 0,428 8,50 0,436 

6,50 0,409 7,50 0,421 8,40 0,430 

6,40 0,401 7,40 0,414 8,30 0,424 

6,30 0,393 7,30 0,407 8,20 0,417 

6,20 0,385 7,20 0,400 8,10 0,411 

6,10 0,378 7,10 0,393 8,00 0,405 

6,00 0,370 7,00 0,387 7,90 0,399 

5,90 0,362 6,90 0,380 7,80 0,392 

5,80 0,355 6,80 0,373 7,70 0,386 

5,70 0,348 6,70 0,367 7,60 0,380 

5,60 0,340 6,60 0,360 7,50 0,374 

5,50 0,333 6,50 0,353 7,40 0,368 

5,40 0,326 6,40 0,347 7,30 0,362 

5,30 0,319 6,30 0,340 7,20 0,357 

5,20 0,312 6,20 0,334 7,10 0,351 

5,10 0,305 6,10 0,328 7,00 0,345 

5,00 0,298 6,00 0,321 6,90 0,339 

4,90 0,291 5,90 0,315 6,80 0,333 

4,80 0,284 5,80 0,309 6,70 0,328 

4,70 0,277 5,70 0,303 6,60 0,322 

4,60 0,270 5,60 0,297 6,50 0,316 

4,50 0,264 5,50 0,291 6,40 0,311 

4,40 0,257 5,40 0,284 6,30 0,305 

4,30 0,250 5,30 0,278 6,20 0,299 

4,20 0,244 5,20 0,272 6,10 0,294 

4,10 0,237 5,10 0,267 6,00 0,288 

4,00 0,231 5,00 0,261 5,90 0,283 

3,90 0,224 4,90 0,255 5,80 0,278 

3,80 0,218 4,80 0,249 5,70 0,272 

3,70 0,212 4,70 0,243 5,60 0,267 

3,60 0,205 4,60 0,237 5,50 0,261 

3,50 0,199 4,50 0,232 5,40 0,256 

3,40 0,193 4,40 0,226 5,30 0,251 

3,30 0,187 4,30 0,220 5,20 0,245 

3,20 0,180 4,20 0,214 5,10 0,240 

3,10 0,174 4,10 0,209 5,00 0,235 

3,00 0,168 4,00 0,203 4,90 0,230 

2,90 0,162 3,90 0,198 4,80 0,225 
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f'c 30 f'c 35 f'c 40 

1 0,836 1 0,800 1 0,764 

Mu/bd
2
  Mu/bd

2
  Mu/bd

2
 

2,80 0,156 3,80 0,192 4,70 0,219 

2,70 0,150 3,70 0,187 4,60 0,214 

2,60 0,144 3,60 0,181 4,50 0,209 

2,50 0,138 3,50 0,176 4,40 0,204 

2,40 0,132 3,40 0,170 4,30 0,199 

2,30 0,127 3,30 0,165 4,20 0,194 

2,20 0,121 3,20 0,160 4,10 0,189 

2,10 0,115 3,10 0,154 4,00 0,184 

2,00 0,109 3,00 0,149 3,90 0,179 

1,90 0,104 2,90 0,144 3,80 0,174 

1,80 0,098 2,80 0,138 3,70 0,169 

1,70 0,092 2,70 0,133 3,60 0,164 

1,60 0,087 2,60 0,128 3,50 0,159 

1,50 0,081 2,50 0,123 3,40 0,155 

1,40 0,075 2,40 0,118 3,30 0,150 

1,30 0,070 2,30 0,112 3,20 0,145 

1,20 0,064 2,20 0,107 3,10 0,140 

  
2,10 0,102 3,00 0,135 

  
2,00 0,097 2,90 0,131 

  
1,90 0,092 2,80 0,126 

  
1,80 0,087 2,70 0,121 

  
1,70 0,082 2,60 0,116 

  
1,60 0,077 2,50 0,112 

  
1,50 0,072 2,40 0,107 

  
1,40 0,067 2,30 0,102 

  
1,30 0,062 2,20 0,098 

    
2,10 0,093 

    
2,00 0,089 

    
1,90 0,084 

    
1,80 0,079 

    
1,70 0,075 

    
1,60 0,070 

    
1,50 0,066 

    
1,40 0,061 

 


