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The sample calculation below, outlines the formulas and the methods 
used by the RBSection software (www.sdceng.com/software.html) for 
compliance with the requirements of FEMA 350 (July 2000), for a 
Reduced Beam Section Connection for a single bay moment frame. 

October, 2003 
 
Problem: 
Note: Initial sizes are from a frame analysis program using code specified lateral forces. 

 
Beam W16x57 

bd =16.4 in  fbt =0.715 in  xbS =92.2 3in   xbI =758 3in  

bb =7.12 in  wbt =0.43 in  xbZ =105 3in   ybR =1.6 3in  

 
Column W14x53 

cd =13.9 in  fct =0.66 in  xcS =77.8 3in   xcI =541 3in  

cb =8.06 in  wct =0.37 in  xcZ =87.1 3in   ycR =1.92 3in  

 
Frame Properties 
Col/Col distance   20 ft 
Loads     As shown above 
Frame height   12 ft 
Steel Grade   ksiFksiFA uy 6550992 ==  
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Calculate the Reduced Beam Section (RBS) geometry: 
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336.71)715.04.16(715.05.12105)(2 intdtcZZ fbbfbxbrbs =−×××−=−××−=  

322.59 inS rbs =  (Details not shown) 

 
Code Checks: 
 
Beam and column parameters: 
 

1. Beam depth less than 36”?  Beam is 16.4” deep OK 
 

2. Beam weight less than 300 lb/ft?  Beam is 57 lb/ft OK 
 

3. Beam's span to depth ratio greater than 7? 
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RatioSpan  OK 

 
4. Beam's flange less than 1-3/4 inches thick? Beam’s flange is 0.715” thick OK 

 
5. Moment capacity of BM's flange less than 0.7xMplastic? 
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383.79)715.04.16()715.012.7()()()( intdtbtdAZ fbbfbbfbbfbxb =−××=−××=−×=  

  
 

6. Flange reduction less than 50% of flange width? 
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7. Column's size W12x or W14x?  Column is W14x53 OK 

 
8. Column Width less than beam Width? 8.06 in vs. 7.12 in OK 
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Calculated values: 
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kipVp 0.68=  (Calculated similar to Vg above) 
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Design checks: 
 

1. Mf 
kipftFZRM ybrf −=÷××=÷××< 25.48112501051.112  OK 

 
2. Doubler Plates 
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         FAIL- Doubler Plates Required 
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3. Continuity plates 
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4. Beam flange 
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5. Beam Web 
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6. Allowable Beam Shear 

 
kipVkiptdFV fwyn 87.7140.19043.04.16506.09.06.0 =>=××××=××××Φ=Φ  OK 

 
7. Allowable Beam Moment 

 

kipftFZM yxn .75.393
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8. Allowable Beam Moment at RBS 

 

kipftFZM yRBSRBS .60.267
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END 


