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Fig.1 Elevation and crack distribution of central beam

at side span (No. 3-2 T-beam)
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Fig.2 Finite element model of the 40 m T-beam
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Fig.3 Structural stress fields of the T-beam

after pouring for 49 hours
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Fig.4 Structural temperature fields of the T-beam

after pouring for 49 hours
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Fig.5 Structural deformation of the T-beam

after pouring for 49 hours
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Fig.6 Variations of concrete temperature

with time for node 615
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Fig.7 Variations of tensile stress and permitted tensile

stress with time for node 615
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Investigation on crack effects of pre-stressed concrete T-beam
at early stage based on finite element analysis

JIANG Zeng-guo' , JIANG Chuan® , GUO Yu-feng', HUANG Tao'
(1. School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, China;
2. General Construction Company of CCTEB, Wuhan 430070, China)

Abstract: A pre-siressed concrete T-beam with 40 m span of a highway bridge which cracked during
construction stage was taken as the example to investigate the structural performance during the period of the
pouring and stretching. The finite element method was applied to explore the reason for the crack expansion.
The finite element model of the T beam was established with the aiding of the commercial package to investigate
the structural stress distribution. The variations of structural performance induced by the time-varying
temperature change were computed. The parametric study was carried out to examine the reasons for the crack
expansion and the properties of the crack distribution. The results indicate that the temperature change in the
pouring process and the heat of the hydration may induce substantial thermal stresses, which is the major factor
to induce the structural cracks. Some measures which are proposed to prevent the structural cracks of the pre-
stressed concrete T-beam during construction stage in this study can be applied in the crack analysis of similar
structures.
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