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Seismic optimization design of beam bridge of concrete
filled steel tubular two-element laced pier

OU Zhijing, YU Jie, LIN Shangshun, WANG Jinze
(School of Civil Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; With the Huangjuewan grand bridge as engineering background, taking axial compression ratio,
stiffness ratio of beam and pier, layouts of lacing tubes and strength grade of column concrete as design param-
eters, 20 finite element models of three-span symmetric bridges were built by using Midas Civil engineering
software. The seismic response of the major control section parameters of continuous beam bridges with con-
crete-filled steel tube two-element laced pier under the action of E1 earthquake was studied. Effects of the de-
sign parameters on the seismic performance were discussed, and the whole bridge was optimized and validated.
Research results show that the axial pressure ratio has certain effects on the internal force and displacement of
the structure under the action of earthquake and is suggested to be controlled during 0.15 and 0.25; the beam-
pier stiffness ratio has a great effect on the seismic performance of the structure, and the internal force distribu-
tion of the structure is more reasonable when it is controlled within the range of 4.08 ~10.90; the strength of
core concrete is reasonable with its value being among C40 to C50.

Keywords: concrete-filled steel tube ( CFST) ; two-element laced pier; seismic performance; seismic optimi-

zation design; stiffness ratio of beam and pier
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Fig.1 Two-element laced pier of Huangjuewan overpass
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Fig.2 Standard model of the whole bridge(S-0)
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Tab.1 Dynamic characteristics of the first six vibration

modes of the SO standard model
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Fig.3 S-0 standard model’ s vibration diagram
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Tab.2 Response peak values of typical sections of CFST pier
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Fig.5 Comparison of the bending moments under

different axial compression ratios
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Fig.6 Axial forces of the pier under different axial

compression ratios
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Fig.7 Displacements of the pier under different axial

compression ratios
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Fig.8 Bending moments under different beam-pier

stiffness ratios (R, )
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Fig.9 Ratio of axial force to bearing capacity of the bridge

pier ( N/N, ) under different beam-pier stiffness ratios
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beam-pier stiffness ratios (R, )
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Tab.3 Response peak values under different concrete

strength grades of longitudinal elements
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€70 75 673 16 538 9 365 281
€80 75 681 16 637 9 671 282
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Tab.4 Parameter optimization of continuous beam

bridge of CFST two-element laced pier
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Tab.5 Comparison of peak response values before

and after optimization

EREE AR AR PR

AR
/(kN +m) /(kN - m) /kN /mm
FRAERERE 76 176 14 826 8 930 281
AR 74 371 11 324 8 754 253

e s FE 1 & 12wl stk s
A AR B TR R - U A A B B2 A 45 4, A5 T8
F14) b, 552 7 3] S A () R P T R 3, E 225
JE BT R M U T A B 1B N T
2.4% 23.6% .2.0%H1 10.0% , 1 a] UL, AR 4
WIS EOBUE G BT PR e it s, vl
7 B A A TR DU A S 2 AT 5 48
J15370 e m PR RE



5 6 ] ORI, A AR BE L BUBS M R DR L AL LT S17

9
- 3 1
80 76176 74371 -EZEEE
70 -
g 60
P4
Z 50

i 40
P

EEt S Hrigk

B 11 AUETERETEX L
Fig.11 Comparison of bending moments of beam and

pier before and after optimization
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after optimization
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