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steelwise

understand distortion and shrinkage.
Blodgett provides explanation, details and examples of cal-

culating, controlling and designing for distortion and shrinkage 
in Section 7.7 of Design of Welded Structures. While distortion in 
welded connections is often visible, the principles of minimiz-
ing distortion are not always readily understood. In brief, dis-
tortion is caused when hot, expanded metal (whether the weld 
metal or heated base metal) shrinks, causing flexible members 
and their cross-sectional elements to move.

When it comes to controlling distortion, a key principle is 
to minimize the weld metal volume. Decreasing the weld size 
and length will reduce the shrinkage forces and help minimize 
the overall distortion in the weldment. In the case of complete 
joint penetration (CJP) groove welds, weld details such as root 
opening and included angles can be optimized to reduce weld 
metal volumes, as well as the corresponding distortion, while 
maintaining the same weld strength.

Another important factor is not over-welding. Not only does 
over-welding increase the amount of weld, it also increases the 
heat input (which results in larger shrinkage forces) and the 
overall cost and potential for additional repair costs. Blodgett 
provides techniques that reduce distortion and can lead to cost 
savings on a project. For more on over-welding, see “Control 
Costs by Avoiding Overwelding” (07/2011).

There are many factors that affect the distortion and shrink-
age in a weldment, and distortion control principles go beyond 
simply reducing the weld size. Balancing the welds around the 
neutral axis of the member reduces the shrinkage moment and 
reduces the overall distortion in the member.  

think outside the box.
There are discussions of torsion in Section 2.10 and 6.4 of 

Design of Welded Structures. Three basic rules to address torsion 
in weldment design are:

➤ Use closed sections where possible. Closed sections, such 
as hollow structural sections (HSS) and steel pipe, have 
much higher strength and stiffness under torsional load-
ing than do open sections.

➤ Use diagonal braces to restrain members against twisting. 
➤ Make rigid end connections to keep flanges from swinging.

Blodgett covers these points in detail in his book. Less com-
monly known is that he also provides a method he developed 
to permit calculation of the angular twist along the length of 
such members.

use smaller fillet welds. 
There is a perception that more is better. However, when it 

comes to welding, this is often not the case. Consider for exam-
ple a small fillet versus a CJP groove weld. If both are sufficient 
for the design, the fillet weld option is typically better. While 
for strength that might be true, there are other considerations 
in determining the size of welds. Section 7.4 of Design of Welded 
Structures discusses how to determine weld sizes.
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For economical designs, it is preferred to make fillet welds 
smaller in size and longer in length; smaller fillet welds generally 


