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Mill material is usually sold in stock lengths that are then 
cut by the fabricator. Thus, the A6 tolerance applies to what 
the mill sells and the AISC Code tolerance applies to what 
the fabricator makes from that. They are not applied in 
conjunction with each other as a result. There is more to it as 
well, so let me expand upon this.

Ultimately, the steel must be fabricated and erected within 
the tolerances stated in the AISC Code of Standard Practice. 
Also, neither the mill tolerances nor the fabrication tolerances 
(or any combination of the two) can be such that the structure 
cannot be erected within the AISC Code erection tolerances.

AISC Code Section 6.4.1 does not state that the length of 
the wide-flange section must be within +/-1∕32 in. to 1∕8 in., but 
rather says that the length of the member must be within these 
tolerances. For example, consider double-angle connections 
shop welded to the beam. The distance from the end of the 
angles at one end to the other must be within this AISC Code 
tolerance; the wide-flange section itself could be a little longer 
or a little shorter. Now consider the same beam with shear tabs; 
the holes in the beam that accept the shear tab connection must 
be within the AISC Code tolerance, but again the length of the 
wide-flange section could be a little longer or a little shorter, 
and this tolerance is not governed by the AISC Code.

Mill tolerances are governed by ASTM A6. In the past it 
was common for fabricators to order steel cut to length. When 
this was done, ASTM A6 governed the tolerances unless some 
other purchasing agreements were worked out. Fabricators, 
therefore, had to use details that could accommodate the 
mill tolerances. Many fabricator engineers perform their 
calculations with these tolerances “baked in.” In other words, 
fabrication practice acknowledged and accepted these mill 
tolerances through standard practices. Today, however, this 
may not be necessary as steel is rarely bought cut-to-length 
and is instead typically bought in standard lengths and then 
cut to order by the fabricator.

For the vast majority of situations (gravity-loaded beams) 
there is no conflict between the mill tolerances and the 
fabrication tolerances, as standard fabrication practices have 

been developed to accommodate the mill tolerances—even if 
the beams are ordered to-length. There are instances, however, 
where ordering to-length without recognizing the mill tolerances 
could present a problem. As an example, consider a column with 
only a cap plate and a base plate that is intended to bear between 
two other members. AISC Code Section 6.4.1 allows only a 1∕32 in. 
tolerance, but the mill has a 3∕8 in. tolerance. Obviously in such 
a case the fabricator must order a piece that is long enough to 
ensure the final column will be long enough even if the section 
received is on the lower end of the length tolerance. 

Larry S. Muir, P.E.

Heat-Straightening 
What resources are available for the use of heat-
straightening to repair damaged steel sections?

AISC 360 Section M2.1 and AWS D1.1 Clause 5.26.2 provide 
an allowance to use heat as a means to correct or repair 
sections that have been damaged or are out of tolerance.  
These provisions also provide the maximum temperature 
requirements so that the application of heat does not adversely 
affect the metallurgical properties of the steel member. The 
following are some resources on the topic:

➤ 
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For a number of years an unusual situation existed in which 
the AISC Specification restricted the directional strength 
increase for use with in-plane loading, while the AISC Manual, 
in the Part 8 eccentrically loaded weld tables, accounted for 
the directional strength increase even when the loading was 
out-of-plane. Practice among individual engineers varied. 

The in-plane restriction existed because some were 
concerned that there was not enough ductility to justify the 
use of the directional strength increase for welds loaded out-
of-plane. More recent testing has shown that these concerns 


