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Seismic damage analysis of isolated bridges in mountainous area under
near fault ground motions
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(1. Institute of Road and Bridge Engineering Dalian Maritime University Dalian 116026 China; 2. Key Laboratory of Highway Engineering

of Liaoning Province Dalian 116026 China; 3. Communications Planning and Design Institute of Yunnan Province Kunming 650011 China)

Abstract: According to the layout features of bridges in mountainous area and velocity pulse characteristics of near
fault ground motions 3 designing schemes for isolated bridges including bridge isolated with lead rubber bearings
( LRBs) on all piers with rubber bearings( RBs) on all piers and bridge isolated with LRBs on high piers and
RBs on short piers are proposed. The influence of near fault ground motions with forward rupture directivity effect
and fling-step effect on seismic damage to isolated bridges is investigated. Results show that forward rupture direc—
tivity effect has greater effects on piers damage of isolated bridges with LRBs but flingstep effect has greater
effects on residual displacement of piers and residual shear strain of bearings; for bridge with large height difference
of piers the isolated scheme with LRBs on high piers and RBs on short piers is feasible.
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Fig.1 Layout of bridges
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(24 3# ) LRB670 x 670 x 183; 3: (1# 4# ) ( LRB670 x 670
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Tablel  Parameters of rubber bearings and lead rubber bearings

ky ( kN/mm) k, ( kN /mm) §,( mm) F,(kN)

RB 13.56 0.00 16.50 223.6
LRB670 x670 x 183 13.60 2.10 15.90 216.0
LRB670 x 670 x217 10. 80 1.70 20.00 216.0

Newmark {3 5% o - -

Hoshikuma Hoshikuma 3
Sakai/Kawashi—
ma 16 Sakai/Kawashima
7, UC-win/FRAME( 3D) .
1999 N 3
( 2 o 8 E, (
) 1.7 PGA 0.51g o
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Table 2 Near fault ground motions during Chi-Chi earthquake

( km) PGA( g) PGV( cmes™!) PGD( cm)
TCUO54-EW 6.64 C 0.146 45.96 121.47
TCU082-EW 4.47 C 0.226 51.54 152.35
TCU102-EW 1.19 C 0.304 87.16 163.13
TCU052-EW 1.84 C 0.356 182.96 506.73
TCU065-EW 2.49 C 0.789 132.29 194.31
TCUO67-EW 1.11 C 0.499 97.26 186.16
TCUOT1-EW 4.88 C 0.528 69.83 170.6
TCUO72-EW 7.87 C 0.476 85.51 223.86
TCUO78-EW 8.27 C 0.442 42.14 98.88
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Fig.2  Drift ratio of piers
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Fig.3 Curvature ductility coefficient
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Fig.4 Residual drift ratio of piers
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Fig.7 Curvature ductility coefficient
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Fig.5 Residual shear strain of bearings
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Fig. 6  Drift ratio of piers
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Fig. 8 Residual drift ratio of piers
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Fig.9 Residual shear strain of bearings
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