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In prREVIOUs discussion to this April 1971 paper, ques-
tions were raised dealing with the applicability of the
inelastic effective length factor in the interaction equa-
tion for beam-columns, Formula (1.6-1a) of the AISC
Specification. It was recommended that the inelastic
effective length be used in evaluating F,, but that the
elastic effective length be used in calculating F,’. No
mathematical data were provided to support this recom-
mendation, so the purpose of this discussion is to present
such data.

Formula (1.6-1a) is based on the following interaction
equation:
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for beam columns with lateral bracing (no out-of-plane
buckling). Equation (1) cannot be derived directly from
material strength and stress conditions; rather, its appli-
cability has been verified by comparisons with reasonably
exact theoretical solutions and test results. Based on a
theoretical study of unbraced single-story frames,! it was
established that Eq. (1) produced safe, reasonable results
if the effective length factor for the sidesway permitted
case was used in calculating P, and P., and G, was
chosen as 0.85. The comparisons are reproduced in
Figs. 1a and 1b, which show that the interaction equa-
tion generally underestimates the actual strength of the
frame. In Fig. 1, P, = AF, and Q, is the lateral load
producing simple plastic failure neglecting axial loads.
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Fig. 7. Frame behavior in the elastic range
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Fig. 2. Frame behavior with columns in the inelastic range

Unfortunately, the cases shown in Fig. 1 use either
elastic effective length factors or a value of 2.0 corre-
sponding to the infinitely stiff beam case. Neither of these
situations provide any data related to the use of inelastic
effective length factors. Consequently the frames shown
in Fig. 2 have been solved in which the columns are in
the inelastic range. The two cases shown in Fig. 2 were
chosen to provide a wide range of G values and a signifi-
cant difference between the elastic and inelastic effec-
tive length factors. For G = 5.0, K 5, = 3.4 and
K inetasiic = 2.3;for G = 20.0, K 15505, = 6.0 and Kipeias1ic
= 4.5. The comparisons of Eq. (1) using both elastic and
inelastic effective length factors in the first term with the
theoretical solution based on the Lehigh Subassemblage
Design Charts? show that the solution with K ;.45 Pro-
duces conservative results which are in better agreement
with the theory.
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