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Frame Considering Panel Zone Performance
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Abstract; The seismic fragility curve of semi-rigid steel frame is obtained by investigating the
relationship between the load bearing capacity of panel zone and the seismic vulnerability curve,
and the influence of the yield load bearing capacity ratio of panel zone on the semi-rigid steel
frame vulnerability is quantified. OpenSEES seismic analysis software is used to establish the semi-
rigid steel frame model with the load bearing capacity of panel zone as the main parameter.

s B EH 2022 -10 - 11

ESTE . HXKARPAIREHSITH (51938009) ;30 T4 # & T 8 S W H (JYTZD2023163 ) 5 PLFH
RkE R AR IR0 H (23 -407 -3 - 18)

TEE RN FEH T (1979—) , &, 8, Wi+, FENF RS ETT TR



5514 P T 4%

T R R X MR FOHE Al 5% 5 P R R M F 5 79

According to the seismic demand analysis and seismic capacity analysis, the seismic vulnerability

curve of the steel frame with yield load bearing capacity ratio (0. 5 ~ 1. 0) in different panel zone is

plotted. The fragility curves of the semi-rigid steel frames with a value of 0. 7 is smaller than that

of the semi-rigid steel frame with other values under the four limit states,and forms an envelope

trend. Under the action of horizontal seismic,allowing the yield of the panel zone can significantly

reduce the failure probability, and the seismic performance of the structure has also been

significantly improved. The improvement effect is most significant when the panel zone yield

bearing capacity ratio is 0. 7.
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Table 2 The selected seismic wave records

MR A

g/ g
1 Helena Montana-01 6. 00 0.162°5
2 Humbolt Bay 5.80 0.3750
3 Northwest Calif-01 5.50 0.6250
4 Imperial Valley-02 6.95 0.250 0
5 Northwest Calif-02 6. 40 0.162 5
6 Borrego 6. 63 0.250 0
7 Kern County 6.36 0.8750
8 Central Calif-01 5.30 0.3750
9 Central Calif-02 5.00 0.412°5
10 Hollister-02 5.50 0.287 5
11 Borrego Mtn 6.63 0.250 0
12 San Fernando 6.61 0.250 0
13 Managua Nicaragua-02 6.24 0.3250
14 Hollister-03 5.14 0.3750
15 Northern Calif-07 5.20 0.6250
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Table 4 Structural exceedance probability under

different pr
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Fig. 8 Comparison of seismic fragility curves of semi-rigid frames with different R
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