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Minimum seismic shear force coefficient

FU Jian-ping', WANG Min*, ZHAO Jie'
(1. School of Civil Engineering, Chongging University, Chongqing 400044, China;
2. School of Civil Engineering, Chongqing University of Arts and Sciences, Chongqging 402160, China)

Abstract: In order to study the influence of the minimum seismic shear coefficient on the seismic
performance of the structure, the setting background of the minimum seismic shear coefficient
was firstly investigated, and then the different treatment methods and their influence on the
seismic performance of the structure were investigated, when the minimum seismic shear
coefficient was not satisfied. A high-rise structure was used as an example, which locates in the
seismic intensity zone 7(0. 10g) and does not meet the provisions of the minimum seismic shear

coefficient. Three different structure analysis models were formed according to different
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treatment methods (no adjustment, adjusting bearing capacity, and adjusting stiffness). The
elastic-plastic seismic response tests were carried out, and the differences of seismic performance
caused by three different minimum seismic shear force coefficients processing methods were
compared and analyzed. The results show that the model without adjustment is the same as the
model of adjusting bearing capacity because of the non-seismic combination and the minimum
reinforcement ratio. Their seismic performance under rare earthquakes is good and the capacity of
collapse prevention is also strong. Compared with these two models, seismic performance of the
model with adjusted stiffness under rare earthquakes is better and its capacity of collapse
prevention is also stronger. This adjustment costs huge and the building functional deteriorates,
but the seismic performance is not improved proportionally, and the adjustment is not cost
effective and not needful. Therefore, considering the influence of the non-seismic combination
and the minimum reinforcement ratio, it is recommended to deal with the provision of the
minimum seismic shear coefficient for seismic intensity zone 7(0. 10g) rationally. In other words,
no adjustment of bearing capacity or stiffness is allowed for building structures whose minimum
seismic shear coefficient is not satisfied in the 7 degree (0.10g) zone, but the structural seismic
safety is guaranteed by performance-based design. 10 tabs, 5 figs, 29 refs.

Key words: structural engineering; seismic performance; minimum seismic shear coefficient; rare

earthquake; collapse prevention
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Fig. 1 Seismic influence coefficient curves of seismic code in China
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Tab. 5 State of strain of steel and concrete of core walls
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Tab. 6 State of strain of steel and concrete of coupling beams
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Tab.7 Damage degree distributions of model O coupling beams %
LR RSN187 RSN1170 RSN1493 RSN3810 RSN5776 RSN6810 RSN6960 S
Tof IR 21.7 12.2 10. 3 15.5 24.7 9.2 10.1 14. 8
[ Eing7N 29.9 36. 4 32.1 29.6 30.2 32.6 31.3 31.7
HAIRARE | RBESUR 29. 4 17. 4 28.5 10. 6 28.0 5.4 21. 4 20. 1
Bl |yt | R 6.5 4.4 12.8 11.4 12.5 2.5 4.4 7.8
e % 7™ IR 12.5 29.6 16. 3 32.9 4.6 40 32.8 24.1
FEE AR 10.3 1.5
*8 HEBERBGEESH
Tab. 8 Damage degree distributions of model B coupling beams %
LR RSN187 RSN1170 RSN1493 RSN3810 RSN5776 RSN6810 RSN6960 S
AR 11.4 13.1 9.8 15.3 10.9 14.7 10. 4 12.2
B2 IR 23.4 22.8 25.0 23.9 23.9 35.8 46.7 28.8
KMINAESE | REHIER 54. 4 64. 1 28.3 50.5 34.2 31.0 10. 3 38.9
FrdiE ot | R 10.8 21.7 10. 3 24.5 18.5 12.3
HB AR R 15.2 6.5 32.6 7.8
JEE IR
x99 EXRERHHETRE
Tab. 9 State of strain of steel and concrete of frame columns
e R4 s RSN187 RSN1170 RSN1493 RSN3810 RSN5776 RSN6810 RSN6960 SO (E]
AL O 0.98 0.74 1. 36 1.02 0.92 1.75 0. 85 1.09
“ i B 0.23 0. 24 0.23 0.23 0. 27 0.19 0. 24 0.23

TEMESR-1Z O R S5 AR &R rp B0 T O 2t
A 1 A 42 A iy D 38 B HE 28 R AR £, AR 4H T 46 K
A3 7K A 28 o HE SRR AR (19 7K P i 28R R A /DN | 3 R A
RO B R 43 HE SR A b T 3Pk TARIR S 1Y
FEFENR,

(D HEZR T

FE 720 K E B TH S B AR L B O A
I BHESL R o B (EUNFE 10 iR, HFE 10 WA
AR OB A B HESR 2 o, {H 530K 1. 75~

4.67HI1. 36~2. 20, {4 3 Jr2. 88F11. 73, fii
LR 43 M J2 90 A HE 40 2 i i s B O AL B AE
B B, 4> 5 R0, 45~1. 88F10. 30~0. 69, F
KA B0 0,96 F100. 47, £ 4 HE 42 9% 89 4 A iR
BE 0 R AR RS T LUF L SR O $5 7 5 Y AE
BRI R B T4 B R B0 o B BRI A R B
P 475 o L 0 AR % K B A T R R O B A R
ARZS s M HE T LAY O, B R B AE 42 32 10 047 72 )3 4%
A 4%

F 10 (EZRPIMA LK

Tab. 10 State of strain of steel and concrete of frame beams

iC S RSN187 RSN1170 RSN1493 RSN3810 RSN5776 RSN6810 RSN6960 S

R O 2.13 2. 77 3.75 2.58 1.75 4. 67 2.51 2. 88

“ iR B 1.54 1.73 1. 74 1.49 2. 20 1. 36 2.02 1.73

KR O 0.52 0.96 1.16 0.85 0.45 1.88 0. 90 0.96

4 iR B 0.42 0.52 0.43 0.45 0.69 0.30 0.45 0.47
2.3 HEHREENEER RE )

R 7 28 b 52 AR T B BURE MR AR AL L 45 M Y Be
{5 15 B8 ) 2 B A A TR MR RE I 2 AE bR . A T
VAN [ 81 % J 58 08 L 1) 435 4 1) 0 180 B9 B 7 o X 4%
PR O LAY B 3E 17 3 4 ) 77 43 H7 (incremen-
tal dynamic analysis, IDA), % 308 35 4 25 R B
(collapse margin ratio, CMR) " &1 45 ¥4 1 1 151 15

1 IDA 2 M b 36 10 20 M ifi 32 3hid % . A 6
AR R R A BT FH BN 7 AR5 A 3 AL X
3 4H 1) % 5 43 9 o RSN869, RSN1148, RSN1828,
R VAT Ge it 508 5 AR AR AU — A~ T 1] 81 B
0 b THT 32 Bl 1 SR e b A B e AR B A A
WY 71 & AR AR DR b TRT 2 )il S P OK F i
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Fig. 5 IDA curves of model O and B in X direction
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