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Does an R=3 directly welded 

�ange moment connection do it?
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of tension �ange rupture. The applied moment consistently 
exceeded the plastic moment capacity of the beam calculated 
with the yield strength from tensile coupon tests.  Strain hard-
ening is the reason provided by most researchers to explain 
the ability of the �anges to carry loads exceeding their yield 
strength; however, several specimens were loaded well in excess 
of the measured tensile strength.  

While it is clear that strain hardening of the beam �anges 
plays a signi�cant role in the performance of directly welded 
moment connections, another important factor is the trans-
verse restraint of the �ange at the column face. Generally, the 
�ange is free to deform through the thickness as shown in Fig-
ure 3a. However, deformation across the width of the �ange is 
restrained as shown in Figure 3b.

Fig. 3. Restraint at the beam flange.

The triaxiality increases with the level of restraint, which 
results in increased strength and decreased ductility. Figure 4 
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Moment Connections, Tested
Several tests have been performed, 
and subsequent papers/reports written, 
on directly welded moment connec-
tions. Here are ten:

Blackman, B. and Popov, E.P. (1995), 
“Studies in Steel Moment Resist-
ing Beam-to-Column Connections for 
Seismic-Resistant Design,” Report No. 
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neering Research Center, October.
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