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Research on Key Technologies of Jacking-up and
Pushing-back of Curved Continuous Beam Bridges

ZHAO Chenggong' ,ZHAO Renda' ,WANG Yongbao® ,LI Fuhai'"

(1. School of Civil Engineering , Southwest Jiaotong University , Chengdu, China,610023 ;2. College of Architecture
and Civil Engineering, Taiyuan University of Technology, Taiyuan, China, 030024, ; 3. National Engineering
Laboratory for Technology of Geological Disaster Prevention in Land Transportation, Chengdu, China,610031)

Abstract ; In order to provide a technical support for the repair of similar curved bridges,a method
for the repair of four-span curved continuous beam bridge after it bearing damage or radial
climbing of the girder body is proposed. Taking GU Shanchuan Bridge in Shaanxi Province as an
example, a three-dimensional finite element model of girder element is established by Midas Civil.
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Then the influence of curvature radius and different jacking-up/ pushing-back schemes on stress
distribution of curved girder bridge is discussed. Based on the analysis results,an optimal treatment
scheme of jacking-up/ pushing-back for similar curved continuous girder bridges is proposed. The
results show that for vertical jacking-up construction,the stress increment of beam is not sensitive
to the change of curvature radius,and the stress increment of beam is the smallest when the ratio of
the jacking-up displacement between the middle pier to the two adjacent piers is 10: 7. For
horizontal pushing-back scheme,the stress increment generated by pushing along the vertical chord
direction is much less than that along the radial direction,but when R >200 m,the stress increment
generated by pushing along the radial direction will decrease sharply, which can also be used as an
alternative. The research results were successfully applied to the rectification construction of GU
Shanchuan Bridge and the correctness of the proposed scheme is validated by the measured stress
results of the repaired beam of GU Shanchuan Bridge in Shaanxi Province.

Key words: curved continuous beam bridge ; jacking-up ; pushing-back ; simulation analysis; reset
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Fig.1 Bridge section and model illustration
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Fig.2 Finite element model of continuous beam
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bridge with different curvature radius
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Table 1  Jack-up construction work schedule under

different working condition

i #%/mm
VA
TH— THRZ THh= T4
LRIETEE 10 10 10 10
LRI 0 5 7 10

OIS 4 B D0 AN [ AR A i 2
0 A BEARHE (BUTF 2 b i T 3 P 52
M, PRAY 2 RE A A [ ) BV B R
WA 2 FIF 3, i TEHIABR, AR —F 5
HEATXS L.

F2TBL R R R B AT B

Table 2 Jack-up stress increment at important nodes with different radius of curvature under No. 1 and No. 2

working conditions MPa
TH—(0+10+0) TH=(5+10+5)
frE R= R= R= R= R= R= - R= R= R= R= R=

75 m 100m 200m 300m 500 m 1000 m 75 m 100m 200m 300m 500 m 1000 m

—EEf 0,56 0.55 0.55 0.55 0.55 0.55 0.08 0.09 0.08 0.08 0.08 0.08

—SHm 1.21 1.21 1.21 1.21 1.21 1.21 0.17 0.19 0.18 0.18 0.18 0.18

ZEsEsd 0.36 0.35 0.34 0.34 0.3¢4 0.34 -0.16 -0.14 -0.16 -0.17 -0.17 -0.17

—EEm -1.54 -1.56 -1.59 -1.6 -1.6 -1.6 -0.68 -0.68 -0.71 -0.71 -0.72 -0.72
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Table 3 Jack-up stress increment at important nodes with different radius of curvature under No. 3 and No. 4
working conditions MPa
TH=(7+10+7) THPY(10 +10 +10)
f R= R= R= R= R= R= R= R= R= R= R= R=
75m  100m 200m 300m S500m 1000m 75m 100m 200m 300m 500m 1000 m
—EEE ~0.086 -0.086 -0.086 -0.09 -0.09 -0.09 -0.37 -0.36 -0.36 -0.38 -0.39 -0.40
—SI -0.24 -0.22 -0.22 -0.22 -0.23 -0.23 -0.84 -0.88 -0.86 -0.86 -0.86 -0.86
BB -0.26 -0.26 -0.29 -0.29 -0.29 -0.29 -0.53 -0.54 -0.56 -0.56 -0.56 -0.57
—EHI -0.35 -0.35 -0.35 -0.35 -0.36 -0.36 0.17 0.17 0.18 0.17 0.17  0.17
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Table 4 Jack-up construction condition under different

working condition

1 #%/mm
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Fig.3 Comparison of stress increment of beam
model under different working conditions
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Fig.4 Comparison results of external pushing-back stress curves
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Fig. 6 Reinforcement before construction
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back monitoring points
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