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Abstract: In order to study the bearing type selection and transverse seismic restraint of bridge deck
continuous simply-supported girder bridge with high piers under earthquake in soft soil area, this paper
selected four types of bearings, including ordinary laminated bearings, steel damped sliding bearings,
LNR rubber bearings, and HDR high damped bearings, and took a 4*30m girder bridge of bridge
deck continuous simply-supported girder bridge with high piers in soft soil area as an example. This
paper studied the seismic design comparison of the ductile seismic system and seismic isolation system
and the seismic restraint effect of transverse with the blocks. The results show that the reinforcement
ratio of the piers of bridge deck continuous simply-supported girder bridge with high piers in the soft-

soil area is determined by the eccentric compression work condition of the bottom of the piers under
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the E1 earthquake, using seismic isolation system cannot reduce the reinforcement of the pier.

Through comprehensive analysis of internal force, relative displacement between piers and girders and

reinforcement ratio of four kinds of bridges with different supports, it can be seen that the period of

high piers in soft soil area is longer, and the key problem of seismic resistance of such bridges is un-

seating prevention and reduce displacement of pier top. The ductile seismic system with laminated

bearing and reasonable design of longitudinal and transverse unseating prevention device is more suit-

able for high pier beam bridge in soft soil areas, and rational design of the blocks can play a very good

role of lateral restraint and avoid the occurrence of transverse unseating.

Keywords: high-pier beam bridge; ductile seismic; bearing type selection; transverse restraint; pier

column reinforcement ratio
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Fig.1 Restoring force model of the laminated bearing
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Table 1 Laminated bearing parameters table

o RN WK WEEE/, AT/
N fi#%/m  #/m  (kNem ')  (kNem )
Jing(:g 0.07 0.2 5772 000 3 300
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Fig.2 Restoring force model of the LNR rubber bearing
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Table 2 LNR rubber bearing parameters table
BV R Bm Bt KRNI
fi#/m @ /m  JE/(kNem™') J£/(kNem ')
T AE 0.12 0.147 794 000 1960
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Fig.3 Restoring force model ofthe HDR High damping bearing
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Table 3 HDR High damping bearing parameters table

. JEMR  EIRTTRIEE/ JEIRE IR/ SR SRR H
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(kNem ') (kNem ) JElt/%
Bl 81 9 540 1470 1960 15
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Fig.4 Restoring force model of the steel damping bearing
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Table 4 Steel damping bearing parameter table

we g JEIR S/ JERRATRL RS R/
kN E/(kNem ') B IR AT R
s END 80 5333.34 0.03
1 i) 150 10 000 0.03
554 D] 40 2 666.67 0.03
1 i) 80 5333.34 0.03
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Fig.5 Concrete block restoring force model
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Table 5 Concrete block parameters table

28 VJ/KN V/kN A;/mm A,/mm A;/mm A,/mm
B 795 4971 1.96 1278 51.11 191
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Fig.6  Gap unit model diagram and restoring force model
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Table 6 Different bearing costs
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Table 7 Internal forces at the pier bottom under earthquake action

Fenn 5 i A e 3 LNR R i 3 e HDR 75 L e 32 HABH.JE 18 A S
EN A 1] EN! 1 1] ENG! 116 ENG! A 6]
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Table 8 Internal force of the pile top under earthquake action
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Fig.13 Relative displacements between piers and girders un-

der rare earthquake action
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Fig.14 Demand-capacity ratio of bridge pier bending moment
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Table 9 Reinforcement ratio of piers in different seismic

systems
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Table 10 Dynamic characteristics
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Table 11 Shear forces of the blocks under the rare earth-

quake action
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