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Figure 22. Connection force added by continuity plates for FLB limit state 

It is proposed that Equation 4 be used for concentrated forces, given that the following 

requirement is met: the connection is designed with sufficient available strength for the continuity 

plates in areas in which the stiffening action will be inline. This differs from the other limit states 

in Section J10 of [1], as it is intended to be checked after inline continuity plates have been 

designed and only for cases of eccentric continuity plates.  

 Inline continuity plates essentially enable the column to increase its concentrated force 

capacity by increasing stiffness at the location of the force. This research has shown that when 

these continuity plates are at an eccentricity from the concentrated force, continuity plates still 

provide increased stiffness, just at a reduced amount. Equation 4 is designed to predict the 

effectiveness of the continuity plates in their ability to increase the column flange capacity for 

concentrated forces. It should be noted the equations are designed to be conservative, using the 

required strength of the continuity plates rather than the available strength because of possible 

variation in size of continuity plates.  
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Appendix A4 shows the complete proposed process of designing for eccentric continuity 

plates using Equation 4.  

5. Conclusions 

In this study, a parametric finite element investigation was conducted to investigate 

continuity plate contributions in steel beam-to-column connections having eccentricities.  A total 

of 12 detailed finite element analyses considering two column sections (W14x and W21x sections) 

and six levels of connection eccentricity (ranging from 0 to 6 in.) were considered.  Modeling 

techniques considered for the parametric investigation were validated against experiments 

performed by others.  The following conclusions are based on the analytical parametric 

investigation. 

1) Complete yielding of the column flange cross-section occurs prior to the code flange 

local bending limit state.  If column flange local yielding is a concern for designers, it 

should be expected that a column flange section having any beam eccentricity would 

completely yield during a seismic event. 

2) As expected, increasing the level of eccentricity between the beam flange and 

continuity plate results in decreased continuity plate participation; however, unlike 

current code recommendations, significant participation (up to 10% additional flange 

capacity for a W14x132 column) was observed for eccentricities up to 4 in.  

3) More compact column sections receive less contribution from continuity plates, 

regardless of the limit state.  The effect of beam flange eccentricity on column capacity 

is reduced as sections become more compact. 

4) A new design equation for determining beam-to-column connection capacities is 

proposed, extending continuity plate contributions for eccentricities up to 4.5 in.   
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A2. Calculations for Column Flange and Continuity Plate Connection Force Capacity 

Added 
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A3. Selected Hysteresis Graphs  

 

 Figure 23 shows selected hysteresis graphs for the W14x132 columns at various 

eccentricities. They are shown to demonstrate the effects of eccentricity on rotational capacity of 

the column. The dashed lines represent 0.8Mp for the configuration and the red line represents the 

backbone curve for the configurations. From these figures, it becomes apparent that significant 

effects on rotation capacity begin to occur as eccentricity increases past 4 in.  

From the hysteresis graphs, it is apparent that increasing the eccentricity decreases the 

rotational capacity of the connection, regardless of the limit state in question. Figure 23 shows that 

by 5.83 in. eccentricity, the connection is reaching Mp at 0.04 rad., compared to the inline 

connection that reaches Mp at 0.07 rad. This observed rotational capacity aligns well with the 

current FLB limit state eccentricity allowance in the provisions [4]. 

 
(a) 
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(b) 

 

 
(c) 
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(d) 

Figure 23. Hysteresis graphs for W14x132 configurations for various eccentricities (a) 0 in. (b) 

1.645 in. (c) 4.125in. (d) 5.83 in. 
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A4. Proposed Design Approach 

 

 To show how Equation 4 is intended to be used, a proposed design approach is shown 

below. The equation is intended to be a simple check to determine whether an eccentrically 

stiffened column flange is adequate without further stiffening needed. The connection is shown to 

be adequate concerning FLB, but not adequate if concerned about FLY.  
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