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Design Beam-Columns 

Since there are many variables in the design of beam-column, a method of trial and error 

will be used. 

Assume that equation (H1-1a) governs, then: 

𝑃𝑟
𝑃𝑐
+
8

9
(
𝑀𝑟𝑥
𝑀𝑐𝑥

+
𝑀𝑟𝑦
𝑀𝑐𝑦

) ≤ 1.0 

For a certain section with effective length (𝐾𝐿𝑦), the required strength can be 

determined, and the following constants can be introduced: 

𝑝 =
1

𝑃𝑐
 

𝑏𝑥 =
8

9𝑀𝑐𝑥
 

𝑏𝑦 =
8

9𝑀𝑐𝑦
 

Equations (H1-1) can be rewritten as: 

𝑃𝑟
𝑃𝑐
≥ 0.2 

𝑝𝑃𝑟 + 𝑏𝑥𝑀𝑟𝑥 + 𝑏𝑦𝑀𝑟𝑦 ≤ 1.0 

𝑃𝑟
𝑃𝑐
< 0.2 

1

2
𝑝𝑃𝑟 +

9

8
(𝑏𝑥𝑀𝑟𝑥 + 𝑏𝑦𝑀𝑟𝑦) ≤ 1.0 

The values of these constants (𝑝, 𝑏𝑥  𝑎𝑛𝑑 𝑏𝑦) are calculated for each section for       

𝐶𝑏 = 1.0 in the AISC manual Table (6-1) 

Notes: 

1. Use the maximum value of (𝐾𝐿𝑦 𝑜𝑟
𝐾𝐿𝑥
𝑟𝑥
𝑟𝑦

) 

2. Correct the values of 𝑏𝑥𝑎𝑛𝑑 𝑏𝑦 according to the values of 𝐶𝑏 

3. The design usually started from trial section. 
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Example: starting from 𝑾𝟏𝟎 × 𝟔𝟎,  Select a W10 shape of A992 steel for the beam-

column shown in Figure. This member is part of a braced frame and is subjected to the 

service load axial force and bending moments as shown. Bending about the strong axis, 

and 𝐾𝑦 = 𝐾𝑥 = 1.0 Lateral support is provided only at the ends. Assume that 𝐵1 = 1.0 

Solution: 

𝑃𝑢 = 1.2 × 54 + 1.6 × 147 = 300 𝑘𝑖𝑝𝑠 

𝑀𝑛𝑡𝑥 = 1.2 × 18 + 1.6 ∗ 49 = 100 𝑘𝑖𝑝𝑠 − 𝑓𝑡 

𝑀𝑟𝑥=𝐵1𝑀𝑛𝑡𝑥 = 1.0 ∗ 100 = 100 𝑘 − 𝑓𝑡 

For 𝑊10 × 60 (𝑝 = 1.89 × 10−3, 𝑏𝑥 = 3.51 × 10
−3) 

Check 𝑝𝑃𝑢 = 1.89 × 10
−3 × 300 = 0.567 > 0.2 

 Use (H1-1a)  𝑝𝑃𝑟 + 𝑏𝑥𝑀𝑟𝑥 + 𝑏𝑦𝑀𝑟𝑦 ≤ 1.0 

0.567+3.51 × 10−3 × 100 + 0 = 0.918 < 1.0 O.K. 

The section is safe. For economy, check lighter section. 

Try 𝑊10 × 54  (𝑝 = 2.12 × 10−3, 𝑏𝑥 = 3.97 × 10
−3) 

Check 𝑝𝑃𝑢 = 2.12 × 10
−3 × 300 = 0.636 > 0.2 

 Use (H1-1a)  𝑝𝑃𝑟 + 𝑏𝑥𝑀𝑟𝑥 + 𝑏𝑦𝑀𝑟𝑦 ≤ 1.0 

0.636+3.97 × 10−3 × 100 + 0 = 1.033 > 1.0 N.G. 

Then use 𝑾𝟏𝟎 × 𝟔𝟎  

H.W.  

1. repeat the previous example and select the lightest W12 start from 𝑾𝟏𝟐 × 𝟔𝟓  

2. repeat the previous example and select the lightest W14 start from 𝑾𝟏𝟒 × 𝟔𝟖 

  


