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Economic beam-to-column moment connections in steel structures
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Steel systems using I-shaped columns instead of box-shaped columns was examined
to increase the economy of steel building construction. Two full-scale beam-to-column moment connections
were tested in the laboratory. One specimen connected the beam to the column flange, while in the second
specimen connected the beam to the column web. Both specimens exhibited similar performance to standard
connections of a I-shaped beam to a box-shaped column. However, the connections to the web resulted in a
10% loss in stiffness. Out-of-plane deformation of the column web and in-plane deformation of the
continuity plates was notable in the post-yield response. The experimental behavior was reproduced
successfully by a detailed, nonlinear finite element simulation. Both the experiment and simulation
indicated that the connection to the column web is susceptible to fracture in the weld between the beam
flange and continuity plate.
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Figure 2 Connection detail: (a) Specimen
1; and (b) Specimen 2
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Figure 4 Response of: (a) Specimen 2; and (b)
Specimen 2
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Figure 5 Connection after test: (a) Specimen 1;
(b) outer face of flange; and (c) inner face
of flange Specimen 2
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Figure 6 Panel zone response of: (a) Specimen
2; and (b) Specimen 2

B, RBA2 TIX, Y =7 OmAER L K
WRAF T FOmANENBENL D, FEOMITR
FERRIAVOERLY bBEMERICKELF
517,

Zrif il T B — A & & (M, TRR L 72 2 T
1 ERER (ERRFRRREICESL) X, &b
5ORERIKY 1.25 ThoTz, £72, &AM

MAX PRINC
i e ertatatiatd STRESS
o RST CALC
s el | e
. = : 630.0
il 540,0
e i = 450.0
| 360.0
sl 270.0
@ = |
0.0
ey By,
S SAAN ot
: | [ 450.0
AL =
; e
i =
’ v [
Oresds
Figure 7 Principal Stress distribution:
(a) Specimen 1; (b) Specimen 2
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Figure 8 Effective Stress distribution at:
(a) 0.0075 rad; (b) 0.03 rad
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