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Typical seismic damage characteristics of bridges
in the M 6.2 Jishishan earthquake
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Abstract ; This article mainly presents the investigation of bridges located in seismic intensity 8 degree and 7 degree
zones on 306 Provincial Road, 310 National Road and Chuanting Highway. Peak acceleration of over 900 cm/s”
was recorded at station GS.N0028 in the town of Dahejia, far exceeding the local rare earthquake fortification
standard. However, the investigation results show that the bridges in the intensity 8 degree zone were mainly slightly
damaged, including restrainer damage, lateral displacement of the main girder and bearing sliding, except for one
bridge on Chuanting Highway where shear cracks were found in the pier, no other bridge in this area was found that
suffered main structural damage. Bridges in the intensity 7 degree zone were basically intact, with some rubber
deformations and unrecoverable displacements in the rubber bearings, as well as changes in the distance between
restrainers. Fortunately, these issues did not affect their functionality. Concrete restrainer, as a measure to prevent
lateral displacement of the main beam, has shown effectiveness in seismic damage, and is lack of rapid recovery
characteristics. At the same time, the restrainer that installed cushion rubber pad also suffered severe damage,
therefore, improving the cushioning device and considering the quick recovery of performance are needed in the

future studies.
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Table 1  List of investigated bridges
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Fig.1 Dahejia Yellow River Bridge (new bridge) Fig.2 Concrete cracking at the lower part of the

guardrails at the south expansion joint
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Fig.3 Pulled apart by 3 cm without restored Fig.4 Cracks in the ground near the north
at the expansion joint on the south abutment ( Photoed by YAN Peilei)
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Fig.5 Severe horizontal cracks occurred Fig.6 Diagonal cracks in the north

in the north abutment side wall abutment end wall
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Fig.7 Broken of the anchor bolt Fig.8 Extruded and tilted of the anchor bolt of the
of the north support one-way support on the north side
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Fig.9 Pulled of the drainpipes Fig. 10 Moved outside of the north side of

the barrage (Photo by YAN Peilei)
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Fig. 11 The old bridge of Dahejia Yellow River Bridge
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Fig. 12 Restrainer damage of the mid-span Fig. 13  Transverse displacement
hanging girder of the hanging girder
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Fig. 14 Girder collision on the north Fig. 15 Cracked and moved at the bottom of Fig. 16  Moved outside the guardrail
side of the old bridge the guardrail on the south side of the old bridge on the north side of the old bridge
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Fig. 17 Oblique crack in the retainer Fig. 18 Slanting downward cracks in the Fig. 19 East-west cracks on south site

on south side of the old bridge north retainer of the the old bridge (transverse direction of the bridge)
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Fig.20 A highway bridge on Chuanting Highway leading to Guanting Town
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Fig.21 Shear diagonal crack on the east Fig.22 140 cm in length shear crack on
side of the bridge pier the west side of the pier
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Fig.24  Serious damage of the retainer at the end Fig.25 Cracking damage of the middle retainer of
of the highway bridge ( cushion rubber pad installed) highway bridge ( without cushion rubber pad)
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Fig.26  Slipping about 10 cm of the Fig.27 Misalignment between the end of the
middle bearing of the bridge bridge and the abutment

2.5 HittEHEE

PO S RN BN O RSN, SIHE O T R S0, 0T 7 X, PG A i T AR T BRI RS
T PR e [ 7 A 22 e An P 28 Bz, FEAR5 5 ) 4 Ak DR i o B A LB 5 310 [ Rk —
ON IR GRS AR I AR T, TR 7 BE X AN 29 JifR . R JREAT 34 B T odhr AR R T RE IR

(o) BWEIFERIERES (b) ALK

28 FAZSAHEMSIFERE THESHEEESR

Fig. 28 Difference in the retainer spacing of the western approach span of the No.2 Yellow River Bridge due to the earthquake
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Fig.29 Bearing rubber deformation of a highway bridge in 310 National Highway Qingda line
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