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Internal and External Prestress Reinforcement Technology for Prestressed
Continuous Box Girder

SONG Chongyang,FU Xingran, GAO Hongbo, HU Chengze
(CCCC Second Highway Survey and Design Institute Co., Ltd., Wuhan, Hubei 430072, China)

Abstract: A prestressed concrete cast-in-situ continuous box girder bridge faces transverse cracking of the
bottom plate of the second span and the overall stiffness decline. To address this issue, this paper analyzed the
causes of the damage. A finite element damage model considering the reduction of section stiffness and
prestress loss was established, and the new prestress reinforcement degree was reasonably determined
according to the principle of envelope design. An internal and external prestress reinforcement scheme was
proposed, which included adding a long internal bundle to the outer web and adding a partial short external
bundle to the bottom plate of the second span. Through construction monitoring and comparison of load tests
before and after reinforcement, the precompression stress reserve was restored; the overall stiffness was
improved, and the reinforcement effect was good. The internal and external prestress reinforcement technology
has the advantages of effectively improving the stress condition and increasing the overall stiffness of the
structure. It has wide adaptability and can be used as a reference for reinforcement of other similar projects.
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Figure 1 Elevation layout of main bridge (unit: cm)
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Figure 2 Standard cross section of left main

bridge (unit: cm)
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Figure 3 Expansion of cracks in the second span box

girder on the left (unit: cm)
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Figure 4 Comparison of deflection verification coefficients

in the middle of spans 1-3 on the left
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Figure 5 Comparison of strain verification coefficients of

bottom plate in the middle of spans 1-3 on the left
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Figure 6 Comparison of measured vertical vibration

frequencies of left main girder
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Figure 7 Midas calculation model of left main bridge
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Figure 8 Stress diagram of bottom plate of main girder

under constant load of damage model (unit: MPa)
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Figure 9 Stress diagram of bottom plate of main girder

under normal traffic of damage model (unit: MPa)
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Figure 10 Partial external short bundle layout of bottom plate of the second span box (unit: cm)
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Figure 11 Structure of steel anchor block (unit: cm)
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Figure 12 Site photo of external bundle in the

second span box
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Figure 14 Layout of long internal bundle to outer web of box (unit: cm)
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Figure 15 Site photo of internal bundle tensioning of
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Figure 16 Site photo of carbon fiber cloth pasted on

outer bottom plate of the second span box
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Figure 17 Comparison of load test results before and after

reinforcement of the second span on the left
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