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Unseating Prevention Devices Under the Excitation of Earthquake
Sequence

FANG Lei, ZHANG Yumin

School of Highway, Chang’an University, Xi'an 710064, China

Abstract Earthquake load has the character of random. The uses of anti—seismic measures have been proved to be effective on the
reduction of bridge seismic damage when the bridges encounter with rare earthquake or unexpected earthquake. Unseating prevention
devices are the ultimate security installment in the collapse—proof system, which used to protect the substructure falling down from piers
as the supports lose their effectiveness. Based on relational design standards at home and abroad, time —history analysis has been
conducted on the structure with cable—unseating prevention devices under rare earthquake and strong earthquake sequence. The variation
laws involving the collapse—proof result of unseating prevention devices and effect of collapse—proof changing with both cable length and
designed value for displacement have been obtained. Under rare earthquake, the rational unseating prevention devices could provide the
ultimate security to the structure, increase the integrity and anti—pushing rigidity of the structure, and make the seismic load to be well—-
distributed among the piers. The unseating prevention devices are able to provide the ultimate security for the damaging structure under
the strong earthquake sequence; and achieve the request that there is no collapse when strong earthquake occurs.
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Fig. 1 Finite—element modal of bridge
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Fig. 2 Acceleration time history of designed earthquake
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Table 1 Results of bridge structure
analysis under large earthquake
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Fig.3 Simplified model of unseating prevention devices
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Fig.4 Action mechanism and load—displacement curves of
unseating prevention devices
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and pier with primary clearance
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Fig. 6 Change rule of internal force of unseating
prevention devices with primary clearance

P X LS5 SR HE A R R0 IR ] B/ P R KRR KR
A E (IR B 8em , PLER K JE K 2m), DULGRIIE 76 34 4
BB LIBT3 B 54T 0 B VR RO
32 GERMERLEREMMENIRNLER

N R H M A BN S KRB SR REH T
FRAR 0N 1 AR S A AT SO I SRR R
B S5 RAEXT e, I ER 2 TR,

FHZEREE)R, SR EREENRRNIN
2488kN, /N T H5 W 1 4000kN , K % A=l 3K

R P BE T W R B R R R, RN M
RS K AR LR AT W, R E BB T B RAEH
FRAE T LR 25 A RS . 10380 B0 BT A 7% 5 BIURS 25 4 38 4 488
TR, B 2 0 A A4S 5 4 1 B R Tk BB W B YA
L AE B RES S M R R ) R A R
AL,



] jcmik

#E S 2011,29(13)

¥ 3518 32 (Articles)

ﬂfi
s S

®2 WHREMMENN LRGSR
Table 2 Statistical table of bridge structure seismic response under earthquake sequence

FE 2N em BT # /em XL /em BOR A/ (KN-m)
buR= R buR= i buR= R buR= RR-e
R E TR 25.02 24.96 0.89 12.89 24.13 12.07 3694 17399
W A 15.96 16.04 7.42 6.32 8.55 9.72 16091 14973
W5 R E 0.64 0.64 8.34 0.49 0.35 0.80 4.36 0.86
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Table 3 Parametric statistical table of Chi-Chi
earthquake sequence
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S
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gt /s 65 50 40 40
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I

%{E 0.3927 0.0522 0.4344 0.3425
Jn i E g

A 7P X 2 A R I AR 3 BT I SR % K b R AR UK
AR R BT 2 5 82 M i Ae 25 M 4R sh g s ) At 1 AT

K HURE Fe 90 A TR B2 34 TR 5 00 SR 45 4 Bl g i
G55 R UCE B A B A ) S5 R AT R L, DUAS B R
AR SRR S R T 81 ShAIL R K B v RACR R O
LA RT3 4,

F4 MREMEERKERTEER

Table 4 Calculation result of bridge structure with unseating prevention devices under earthquake sequence

TR /em B0 B fem B 7 fem BUR A i/ (kN-m)
BURE T BUR e g bUR i g i
o it R 9.22 9.22 6.22 3.31 2.99 5.91 15208 10005
W7 R AE 0.54 0.54 6.46 0.49 0.19 0.57 3.89 0.68
A 1 AR 15 A 0.83 0.83 0.27 0.24 0.56 0.59 717 1264
W7 S AE 1.18 1.18 4.14 1.08 0.88 1.23 191 1.74
i 2 MR 5 A 9.70 9.67 4.39 3.50 5.31 6.17 11583 10430
W5 E L E 0.91 0.91 4.08 0.91 0.55 0.90 276 .11
i 3 AR QU 10.56 10.57 4.74 3.64 5.82 6.93 12220 10829
[ipE iRl 0.83 0.83 8.80 0.78 0.48 0.86 478 0.90
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Fig. 7 Displacement time history of side pier top
under main earthquake
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