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Fig.1 Plan and FE model of 7-story structure with weak story
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Fig. 2 Constitution relationship of concrete C30 and C25
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Tab.1 Total earthquake load imposing on the structure (kN)
i INET KT
2 /m % & %k Lo AH % & x & R[N
4 1 809. 312 2 812.130 1.554 3 10 855. 870 15 012. 670 1.382 9
5 1 640.299 2 263.163 1.379 7 9 841. 739 12 434. 060 1.263 4
6 1 468. 539 1 863.167 1.268 7 8 811.236 10 433. 390 1.184 1
7 1 307.920 1 566. 147 1.197 4 7 847.520 8 886.363 1.132 4
®2 HMEXRAHNLE (9
Tab.2 Comparison of the structural 1*" period (s)
/i INET KETF
Z i /m N3 g SN A% & e 3 L 1B
4 1.072 9 0.657 3 0.612 6 1.072 9 0.748 4 0.697 5
) 1.201 6 0.840 3 0.699 3 1.201 6 0.926 7 0.771 2
6 1.364 6 1.047 5 0.767 6 1.364 6 1.131 0 0.828 8
7 1.558 7 1.2759 0.818 6 1.558 7 1.357 6 0.871 0
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Tab. 3 Story drift ratio under the total earthquake (5 m, 0.001 rad)
INETF KET

A% & B3 Al N % & L AH
1 1.042 1. 293 1. 240 15.918 21. 346 1. 341
2 0.717 0. 327 0.456 7.755 8.161 1. 052
3 0.629 0.064 0.101 5. 946 0.621 0.104
4 0.621 0.059 0.095 6.383 0.662 0. 104
5 0.552 0. 050 0.091 5.150 0.477 0.093
6 0.453 0.029 0.063 3.651 0.213 0.058
7 0. 356 0.016 0. 046 2.664 0.122 0. 046

k4 HMEEAMH 0.001 rad)
Tab. 4 Story drift ratio of the low story (0. 001 rad)

i INEETF KET
BER/m REE Eik WE O AEE K E
4 0.808 1.103 1.366 11.577 17.567 1.517
5 1.042 1.293 1.240 15.918 21.346 1.341
6 1.262 1.494 1.184 20.042 24.634 1.229
7 1.463 1.620 1.107 23.713 27.561 1.162
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Fig.3 Comparison of story drift ratio of the

low story (5 m)
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Seismic capacity analysis of structures with lower
weak story considering effect of infill walls

LI Gang®, LU Hua

( State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology , Dalian 116024, China )

Abstract: In the frames filled with infill walls, infill walls have both negative effect (decreasing the
structural period and increasing the earthquake action) and positive effect (increasing the story lateral
stiffness) on the structure. There were a lot of failure phenomena occurring in this kind of building in
Wenchuan earthquake. The method of equivalent stiffness is employed to transform the original frame
with infill walls to the equivalent frame, and the elastic analysis under the minor earthquake and
nonlinear static Pushover analysis under the severe earthquake of a 7-story building structure with the
lower weak story is performed using the proposed method. The results show that the infill walls may
reduce the story drift ratio of the middle and upper stories to some degree, however, they made the
weak lower story much weaker relatively and cause the drift ratio of the weak story to become larger.
Thus, the effect of infill walls is negative to the structures filled with infill walls with the lower weak

story.

Key words: structure with lower weak story; Pushover analysis; infill wall; equivalent stiffness;

Wenchuan earthquake



