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Research on Single Pier Jacking Technology for Large-Span
Prestressed Concrete Continuous Beam Bridges

Al Qinghua, MA Wenfang, HU Jiahuan, YAN Xin
(State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structures,,
Shijiazhuang Tiedao University, Shijiazhuang, Hebei 050043, China)

Abstract; Taking the post earthquake repair project of a prestressed concrete continuous beam bridge
as an example, a finite element model of the bridge was established using Midas Civil software. Three
working conditions were analyzed, including single pier uplift, single pier uplift+moving load, and sin-
gle pier uplift +gradient heating. The variation laws of support reaction force, upper and lower edge
stress of the beam, and stress of prestressed steel bars were studied. Research has shown that when the
bridge pier is lifted, the prestressed steel bars on the top plate of the main beam at the separated pier
first break. When the bridge pier is lifted, the concrete on the top edge of the main beam section corre-
sponding to the jack experiences tensile cracking and damage. When the lifting height reaches the re-
quirement for bearing replacement, traffic restrictions must be implemented for passing vehicles when
lifting at the bridge pier, and traffic should be interrupted when lifting at the bridge pier. The gradient
heating has a relatively small impact on the reaction force of each support, the stress of the lower flange
of the beam, and the stress of the prestressed steel bars, while the stress of the upper flange has a grea-
ter impact. However, the tensile stress and compressive stress of the upper flange of the beam at the
jacking point have a certain positive impact on the jacking construction.
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Fig. 2 Bridge pier jacking cross-section diagram ( unit;cm)
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Fig. 3 Bridge pier jacking plan view diagram( unit:cm)
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Fig. 4 Finite element model of the beam
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Tab. 1 Pier 1 displacement and support reaction

AR IR WIS )
/mm /kN /kN /kN
0 28 209 28 209 1952
10 28 090 28 306 1 896
20 27 971 28 403 1 840
30 27 852 28 500 1784
40 27 733 28 597 1728
50 27 614 28 694 1672
60 27 495 28 791 1616
70 27 376 28 888 1 560
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Tab. 2 Pier 2 displacement and support reaction

WMENW SRR 4IRS MR T

/mm /kN /kN /kN
0 1921.5 28 172.5 1972.5
10 1799.5 28 010. 5 2 066. 1
20 1677.5 27 848.5 2159.7
30 1555.5 17 686. 5 2253.3
40 1433.5 27 524.5 2346.9
50 1311.5 27 362.5 2 440.5
60 1189.5 27 200. 5 2534.1
70 1067.5 27 038.5 2627.7
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Fig.5 Top flange stress of the girder at Abutment #1 during jacking
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Fig.6 Bottom flange stress of the girder at Abutment #1 during jacking
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Fig. 7 Top flange stress of the Pier #2 girder during jacking
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Fig. 9 Variation in prestressing tendon stress at Pier #2

during jacking
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during jacking
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Fig. 15 Diagram of top flange stress of the girder at

Abutment #1 during jacking
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