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Bridge long-term deformation based on structure degradation

LI Yuan, HE Shuan-hai, HOU Wei, REN Wei
(School of Highway, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: Aimed at the problem of excessive long-term deformation, through the measured effective pre-
stress, the regulation of pre-stress in the whole construct was obtained. Using the B3 shrinkage and
creep model, with consideration of the decline of section stiffness and the variation of the elastic modu-
lus, a structure degradation analysis method was presented. Through the comparison of the calculation
results and the measured structure deflection, the feasibility of this method was proved. The causes for
the errors were also analyzed. The results show that the results of the method with consideration of
structure degradation is more close to the measured structure deflection than traditional one. The parabo-
la loss of pre-stressed concrete structure is reasonable in operation period. The calculation result based on
the structure deflection is 7% less than the observed value. The mid-span pre-stress loss is often accom-
panied by the “tension” of the side one, and this “tension” phenomenon is beneficial for long-term deflec-
tion control. 4 tabs, 12 figs, 15 refs.

Key words: bridge engineering; structure degradation; large span continuous rigid bridge; finite-

element method; long-term deformation
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Fig.1 General arrangement
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Fig. 2 Structure deflection of Humen auxiliary

navigation bridge before reinforcement
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Fig. 3 Structure deflection of upper side
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Fig. 4 Structure deflection of downstream side
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Tab. 1 Judgement of “flat beam” distribution pattern
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Tab. 2 Results of effective prestress of Humen auxiliary navigation bridge
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Tab.3 Effective prestress parameters of indirect steel beam
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Tab. 4 Calculation conditions
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Fig. 6 Linear loss of structure pre-stress with time
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Fig. 7 Parabola loss of structure pre-stress with time
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Fig. 8 Reverse parabola loss of structure pre-stress with time
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Fig. 9 Deflection values of L/4 of mid-span and

calculated values of condition 5
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Fig. 11 Span deflection values in each condition

and actual deflection values (4~6)
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and actual deflection values (7~9)
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