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Finite element method and application for the shrinkage
and creep of concrete bridges

YAN Dong-huang, TIAN Zhong-chu, L1 Xuewen, TU Guangya
(School of Bridge and Sructure Engineering, Changsha University of Science
and Technology , Changsha 410076, China)

Abgtract: In this paper ,authors have deduced the recurdon formulas for the cregp caculation of
concrete by substituting the exponent functionsfor the creep coefficient expresson of concretelisted in
gopendix 4 of the bridge criterion. They a9 have deduced the equivaent node force increment caused
by the shrinkage strain increment in the elements usng the rule of the shrinkage strain of concrete.
Based on these facts,a group of finite eement formulas are deduced by the way of the primary strain
method , which can be success ully applied to concrete bridges constructed by the method of sections,
the finite element program isprogrammed , and the resultsfrom the program caculating are validated.
The shrinkage and creep calculations of two bridges are made and compared with the measuring
outcomesin the rea bridgesthrough 12 yearsof these bridges. One bridge is a continuous beam bridge
which condsts of three pans and the sections are equal in sze,the other is Changsha Xiang River
Bridge which isa concrete bridge and the main an is210m. It isconcluded that the formulas and the
program are correct and feasble.
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Fig.2 Bending moment for girder after completion
on congtruction for three years
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Fig.3 Sructure for calculating about Changsha
Xiang River Bridge—a cable-stayed bridge

with a main span of 210 m
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Fig.4 Deformation in the middle of main span about
Changsha Xiang River North Bridge due to
concrete shrinkage and creep

Fig.5 Comparision with theoretical deformation and
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