& 3 5 o &
FIBHEE 14 JOURNAL OF VIBRATION AND SHOCK Vol.33 No. 14 2014

RRE M ELERT MR RN K ING R E R R

AOEY ERA, INEE"Y, A
(LKA BB TR RGO 05 Kik 116026,
2T THAM TREASRE LT kiE 11602653, ZEIH ACEHRITHRIGINE, R 650011)

OB ORISR R s A U P 558 A A SR ) S B G , LAFHB AR A JB SSE SE A
151, >R JH] Hertz — damp #5725 G LA 540 G IR VE ] o 55T OpenSees M5 4371 & £ 37 3 1 43 BT, S HTATR AL S |
BRIy Rl BRARE BE S AR AC R REE 56 R SRR AR ) o A R o RS A [ R R S R B R A I R R
Feah b PHE R R RIS B R R S ER BRI MR R R SRR, R KO 5 N S A R R S S
TE LRI AL S R A R IR A 2 T SR 2 2l 5 TR 7 | A 198 S A 1 e o 2 TS R AT B 52 B, 4 AN T I 5 i
TE0C, =10°C | =30°C AT, 5 (23°C) A1 UK 3 ) S 2 Al 10% .20% \40%

KR RIS SR PR EE IR ; bRl 5 A}

hES RS, U442.55 XEkARERS: A DOI:10. 13465/j. enki. jvs. 2014. 14. 021

Seismic response of isolated continuous skew bridge and the
effect of ambient temperature on seismic behavior of bridge
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(1. Institute of Road and Bridge Engineering, Dalian Maritime University, Dalian 116026, China;
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Abstract; According to the damage characteristics of skew bridges during earthquakes and the stiffness and strength
of rubber bearings changing with low temperature environment, the seismic behavior of a skew bridge isolated with lead
rubber bearings (LRBs) was studied. 3-D nonlinear dynamic models of the bridge with various skew angles, considering
the pounding between girder and abutment with the Hertz-damp impact model, were developed using the computational
platform OpenSees. The distribution of pounding force on abutments with various skew angles was discussed. The seismic
responses of two isolated bridges with bearing of different mechanical properties were compared with each other. By
investigating the relationships between seismic responses of piers, skew angles, and various ambient temperatures, it is
shown that the seismic pounding happens firstly at the obtuse corners of bridge deck due to the coupling of bidirectional
translation and in-plane torsion motion of superstructure; and the in-plane rotation of skewed bridge deck is further
increased by pounding response. The seismic response of isolated skew bridge is increased due to the change of
mechanical properties of the LRBs by low temperature. If the effect of low temperatures is not considered, the shear and
bending moment on piers will be underestimated by about 10% ,20% and 40% than in the case at nomal temperature
while the isolated bridge stays at low temperatures of 0°C .-10°C and -30°C.
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Tab. 1 Value of property modification factor for temperature
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Tab. 2 Parameters of lead rubber bearings

SEE JEMRATHIE . JRAERIEE, R, E R

Il

(A (kNm™) (kN+.m™) kN mm
W& 9 200 1 400 193 242
14 345 13 200 2 000 193 185
248 21 800 3 400 193 185




120 & s 5 &

2014 4E45 33 %

2.2 FHAHWEE

ASCHT OpenSees HE it B &, #r =4
I HTERL L 1, TR EE - S5 PHJE LI 5% |, JFR
H Rayleigh fHLJE . A% EHFREEH — A - LA Kb
6 — B R AR B T, B O AU S SR Rk
RIS TT, FARAS BRI 4 BURE AL, 5t 5 it
Z RIS mo A W PE A 22 i R A, 2 ] = 4k
PERBIORIL, MRS 4 4B B T, (R )2 TR B+
LA X EE T Concrete04 A54L1, 124 | F i 2 AL U]
#% Filippou 1& IE J5 Karsan-Jirsa & = #f %€ ; 9 A7 H
Steel02 #E4L, N f1 — W 78 5 R £ F Giuffre-Menegotto-
Pinto #521Y , I FEE Al Jin 28080 G #0 2 A rh A A 3L
S

Gl (SR ) Il 4 o R 32 ST ot R
FEEA R 2 i BT R ) S TE W 5 S A G
REFER 0 N2 ek S 4 1 ik e R 1, 76
TR FERE S0 G 18] fl B 0T, PN A 5 8 A ilf
AT, 0447 & ARl A 0T 5 H B0 A0 BB A PL
P2 P3 P4 4#H 5 425 B 50 A BN 6 AR IR R PS5 P6 |
P7 P8, HIXH A WILG B2 (0. 05 m) i, B2 1A 51
B KAl

B pRRR s R R
Fig. 1 Model of isolated bridge with skew angle
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