5538 % 452 W E T B2 5 T B & 3 Vol. 38 No. 2
2018 4F 4 H EARTHQUAKE ENGINEERING AND ENGINEERING DYNAMICS Apr. 2018

X E4S:1000 —1301(2018) 02 —0184 - 10 DOI:10. 13197 /). eeev. 2018. 02. 184. hanzf. 021

B i B 3E — B30 TR 8 T TSR A AR R B 5T

HiRkE, tEAE

(1. AHE=ERe TR, L8 AL 230601; 2. [P L AR TRER; 9 [ R 2 5L 80 2, 196 200092 )

o OE: e R A AR R DCE 0K b R i 5 2 R O A5 A ik h R A — B R B
UGS T T RBEHIANTA BRCHE AL, 9847 T A —BObR N 00T, B 8 T LRk, a5 R R ITR A
3 300 LA T 3R PR A8 3 A 12 2 R 2 ) B AN R 0005 4% S o oo 32 e AN 280 i BELJE 2% 2 Rl i etk
T T 80307 g v 2 Fpor W IR RGR VAT Tt , 45 53 1 26 B e #8 76 ik ol — B iR 3l
TR AN UNTE—BOb R s AG B0 B4 B R, X5 3 I S A 0 8RR AU B B R bk i e
Ko BT KEEGRAT, Hbk oA —Boh = sh T =i, iTRe R 20 F k.

KHER: R Tk R HLRE ; JE—BOMh; 180 W E

FE 42K E: U448.27 SCRAPRARAD: A

Research on the seismic reduction of cable-stayed bridges over kilometers
under pulse-type non-uniform earthquake action

HAN Zhenfeng', YE Aijun’
(1. Department of Architectural Engineering of Hefei University, Hefei 230601, China; 2. State Key Laboratory
for Disaster Reduction of Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract: Firstly, the pulse type non-uniform ground motions at related position were synthesized from the recorded
pulse ground motions with the factors of ground condition and apparent wave velocity were considered. Secondly,
the finite element model of a cable-stayed bridge over kilometers was built; the geometric nonlinearity was taken in—
to account; the non-uniform seismic response analysis was conducted, and the results show that the mixed ground
condition and lower apparent wave velocity is the most unfavorable conditions for this kind bridge. Thirdly, parame—
ters analyses were conducted on the elastic connections and viscous dampers devices. Lastly, seismic reduction effi—
cacy of the two devices were compared, and the results show that the viscous dampers under the non-uniform
ground motion is poor than that under the uniform ground motion, and its reduction efficacy of bending moment at
the tower bottom is even poor than that of elastic connection device. When building longer span cable-stayed
bridge, the seismic reduction design under pulse type non-uniform ground motion may need to find another method.
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Table 1  Basic parameters of near field pulse type ground motion

ik WL 3 55 =43 eEE(km) SRR (km) kel E () PGA(g) PGV(cm/s)
1 TCU049 7.62 39.73 3.78 11.655 0.29 46. 1
2 TCU053 7.62 41.97 5.97 12.845 0.22 40.9
3 TCU054 7.62 38.48 5.30 10.472 0.16 60.4
4 TCU068 7.62 48.52 0.32 12.166 0.57 184.6
5 TCU122 7.62 23.22 9.35 10.878 0.22 42.4
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Fig.1 Finite element model
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Fig.7 Analysis results of combination 1
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Table 3 The maximum non-uniform response and apparent wave velocity
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Table 4  Comparison of non-uniform seismic reduction response
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