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Design of The Connection For Built-Up Columns 
  The open side of compression members that are built up from plates or shapes 

may be connected together with continuous cover plates with perforated 

holes or they may be connected together with lacing and tie plates .The 

purposes of the perforated cover plates and the lacing are to hold the 

various parts parallel and equalize the stress distribution between the 

various parts .Figures shown below arrangements of tie plates and lacing . 
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Design Lacing Bar 

1. Find (b) as : 
• If   b ≤ 15''   …… Design single lacing , α = 60' 
• If   b > 15''   …… Design double lacing , α = 45' 

 
2. Check limitation of interior column length 
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• K = 1.0   for single lacing 
• K = 0.7 for double lacing 

3. Find dimensions of lacing bar : 
Lୠ

rୠ
 ൑ 140  for single lacing 

        ൑ 200  for double lacing 
4. The shear resisted by lacing  

     V =  2%   Pu    (compression force) 
5. Connection the lacing bar at column using welding or bolts  

 

Design of  Tie Plates 

1.      tp = thickness  = b/ 50 
2.       Lp = length of plate  ≥ b        for ends 

                                          ≥ b/2     for mid-end 
3. Connections 

Length of welding    ≥   1/3  Lp 
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The properties of Built-Up Columns 

 

 

 

 

 

 

)4For shapes (                                 For shapes (1) , (2) & (3)  

Ix = 2Ix                                                        Ix = 4Ix + 4 A. d'2 

Iy = 2Iy + 2 A. d'2                                        Iy = 4Iy + 4 A. d'2  

                                                                     rx = 0.42 h2 

                                                                      ry = 0.42 h2 

rx = 0.36 h2 

 ry = 0.45 h2 

 

rx = 0.36 h2 

 ry = 0.52 h2 

 

rx = 0.36 h2 

 ry = 0.60 h2 
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For area (1)

For area (2)

For area (3)

r ൌ  ඨ I
A
 

Where: 
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 Example: Using the AISC Specification and  36 ksi steel ,design 
bolted single lacing for the column of  previous example .Assume that 
3/4-in bolts are used . 
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Columns Leaning on Each Other for In-Plane Design 

When we have an unbraced frame with beams rigidly attached to columns 

, it is  safe to design each column individually using the sidesway 

uninhibited alignment chart to obtain the  K  larger than 1.0 . 

A column cannot buckle by sidesway unless all of the columns on that 

story buckle by sidesway .In some situations ,columns in a frame have 

some excess buckling strength .If the buckling loads of the exterior 

columns of the unbraced frame of  Figure shown below , have not been 

reached when the bucking loads of the interior columns are reached  , the 

frame will not buckle (Leaner column theory ) .   

The exterior columns will braced the interior ones against  sidesway , the  

K  factor for those interior columns are approaching  1  .But the  K  factors 

for the exterior columns are determined with the sidesway uninhibited 

chart , and they are each designed for column loads equal to ∑loads  as 

shown below : 
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