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If there are discontinuities in the LFRS, then the lateral 
force in a discontinuous bay needs to be transferred to the lat-
eral system below. The forces can go through the diaphragm or 
framing members (drag struts) if the diaphragm has insuf�cient 
strength. In the upper example of Figure 3, one might think 
that the force is transferred through the steel—and with the 
bottom example, one might think that the forces would transfer 
through the diaphragm. However, either way is possible. If it is 
a steel-to-steel transfer (meaning the diaphragm does not have 
suf�cient strength), then the transfer forces should be noted 
on the design drawings indicating the proper load path to the 
LFRS.

 

Also note that transfer forces on opposite sides of the col-
umn should be equal to maintain equilibrium at the joint. In 
addition, beams of the same nominal depth will facilitate more 
economical connections and framing for transferring these 
forces at column webs. Special attention is especially needed 
at the roof where the metal deck typically has limited strength. 
(See Figure 4.)

 

Forces are not Always Apparent
Overhangs, sloping columns and bracing connections that 

meet at a joint may require a look at the actual details to deter-
mine how the force is transferred. The force transfer may not 
be so apparent from a computer model or force output.

There are often transfer forces to consider when bracing 
connections meet at a joint. Horizontal bracing or vertical 
bracing connections separated by drag and strut elements in 
the �oor diaphragms may also require that transfer forces be 
considered. Typically, members are denoted as single lines 
on plan and framing members at the joints can be over-
simpli�ed. For example, Figure 5 shows horizontal bracing 
on each side of the column. Horizontal gussets are used to 
transfer the force around the column. For a complete load 
path, the horizontal gussets transfer the brace force to the 
beams and the beam-to-column connections transfer the 
beam axial force to the opposite side of the column. In plan, 
on a set of drawings these could look like three members 
(two beams and a horizontal brace) framing into the column. 
If proper consideration of the transfer forces is not given, 
then there could be a discontinuity at the connection and an 
undersized beam for the transfer forces from the horizontal 
brace. The load has to get around the column, and a proper 
load path should be provided.

 

Consider Stability
When drawing single lines for members that meet at joints, 

it is often easy to overlook the connections that can result in 
instability of the system. The overhang (shown in Figure 6) has 
a complete load path but is not stable. In this instance the over-
hang was shown as a simple connection. When detailing the 
connection this potential instability was brought to light and 
the missing moment connection was provided. Finding poten-
tial issues can be accomplished by studying the joint equilib-
rium and stability of the system.
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   Modern STEEL CONSTRUCTION

steelwise
When designing moment connections to column webs, stiff-

eners are often two-sided but can also be one-sided. The num-
ber of stiffeners will impact the load distribution to the column 
(either through �ange welds on one side of the column or both 
sides of the column). Since considering the load path will help 
size the stiffener welds, it is important to pick a load path and 
stick with it (see Figure 9). 

 

True Load Paths
In the case of trusses, the truss members are depicted as lines 

that join at the center of the joint. In the model, you have three 
lines coming into a point but in reality you have three mem-
bers being connected. The �ow of forces must be understood 
to properly design the connection. A free body diagram similar 
to what is shown in Figure 10 can facilitate this understanding. 
Not accounting for this load path can result in an undersized 
�ange thickness to adequately transfer the forces.

 

Work Points Matter
When looking at overall joint geometry, consider where the 

work points are located when designing connections. Shifting 
work points may sometimes be needed due to existing interfer-
ences (e.g., a concrete slab interfering with the brace connection 
at column bases). Satisfying the equilibrium of the connection 
with shifted work points might result in a moment on the main 
member. Connections should not induce moments on support-
ing members when those moments have not been considered in 
the design. It is important to consider the work points that are 
used to design the main members when sizing the connections. 
Considering the load paths and following the forces can also be 
a check of global stability of the framing system.

 

 

Example Load Paths
Now that we’ve learned some of the dos and don’ts, let’s take 

a look at good examples of proper consideration of complete 
load paths. Figures 11 and 12 are some examples of a good load 
path. And remember these key points:

� Provide a straightforward continuous load path that does 
not loop

� The shortest complete load path is typically the best 
solution

� If the diaphragm has insuf�cient strength, then steel-to-
steel transfer forces are required 

� Satisfy joint equilibrium, which provides continuous load 
path through the connections

� Avoid discontinuities when transferring forces
� A continuous load path is only as strong as its weakest link

 

Design Tip:
When designing gusset connections, if you prefer the KISS 
(keep it simple, stu-
pid) method but the 
uniform force meth-
od (UFM)  seems like 
a more economical 
choice, then you 
can easily use UFM 
Special Case II. This 
method has the ad-
vantage, associated 
with UFM, of not de-
signing the column 




