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Finite Element Analysis of Mechanical Properties of
Irregular Panel Zone in Steel Frame Structure

SUI Weining ,LI Xiaomin,LIU Yang
(School of Civil Engineering,, Shenyang Jianzhu University , Shenyang,China, 110168)

Abstract;In order to study the mechanical properties of irregular panel zone under earthquake
action, which is composed of a cold-formed square steel tube, H-shaped steel beam, an upper
flange external diaphragm, a lower flange through diaphragm. The mult-parameter analysis was
carried out by finite element analysis software ABAQUS. Under the low cyclic loading, the effect
of the above parameters on the mechanical properties of the panel zone is discussed. The main
parameters include the ratio of the width of the steel column tubular to the radius of curvature at
the corner,the column tubular diameter to thickness ratio,the width of the column tubular and the
beam height ratio. In the elastic stage,the yield shear capacity increases with the increase of D/t,
with D/h increases the yield shear capacity and decreases, while D/r has no effect on the yield
shear capacity. In the elastoplastic stage,the ultimate shear capacity decreases with the increase of
D/r and D/t,and the ultimate shear capacity increases with the increase of D/h. The calculation
formula of panel zone shear capacity correction coefficient ¢ of the node domain is introduced to
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evaluate the mechanical properties of the panel zone. The research results of this study can be used

for the panel zone mechanics model in the direct analysis method.

Key words: irregular panel zone in steel frame structure; finite element analysis; cold-formed

square steel tube;shear load bearing capacity ; direct analysis method
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Fig.8 Equivalent plastic strain distribution contour plot of the limit stage
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26 Tk B SOR S e AR (A R R SE R

%36 %

0.08

B 15

Fig. 15
D/h AE 0.59 ~0. 83 HfAS [] A B 5 5 45§

() S PERE g R 3. R Al M, B D/h
IR, V, v, MK, BRAE T I K B H (HAy
U IEVE R p BRI, b RRAE T By FERE

ANIE) D/ TR A 2R
Hysteretic curves of the different D/h

600

400 f

200

Z L 1 1 1 1 1 1 1
S -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06 0.08

— — D/h=0.83
—— DIh=0.67
W ----D/h=0.63
; ----DIh=0.59

V/rad
B 16 AF D/h TS a ek

Fig. 16 Skeleton curves of the different D/h
RE TS FRA. 5B D/h (928 A6 X 55 381 1)
e BIRATC B 7 268 g A0 3 Bt BT W 32 2 A R

.

*3 A D/h TR IIFMERE
Table 3 Mechanical properties of the different D/h
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