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ABSTRACT

An incremental approach to predict the time dependent flexural behavior of composite girder is presented in the
framework of incremental finite element method. Age dependent nature of creep, shrinkage, and maturing of elastic
modulus of concrete is prescribed in the incremental tangent description of constitutive relation derived based on the
first order Taylor series expansion applying to the total form of stress-strain relation. The loop phenomenon in
which age dependent nature of concrete causes stress redistribution and it causes creep in turn is taken into account
in the formulation through the incremental representation of constitutive relation. The developed algorithm predicts
the time dependent deflections of 4.8m long two span double composite box girder subjected to shrinkage, maturing
of elastic modulus, and creep initially induced by self weight. Comparison shows a good agreement between the

predicted and measured results.

Keywords : creep, shrinkage, incremental constitutive law, double composite girder, finite element analysis
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Fig. 1 Mechanical and nomechanical strains in
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concrete cross section
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Table 1 Concrete mix proportions

Unit weight(N/m")

Max.

. W/C

size of |Slump| (4 Fine Coarse
aggregate (%) |Water| Cement aggregatelaggregate

20mm (80 mm| 47.8 | 1970 | 4120 7180 9480
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