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Abstract: In order to study the causes of oblique cracks in the web of a 5-year long-span prestressed concrete
cast-in-place box girder with variable cross-section, the temporal and spatial distribution of cracks is detected
and described in detail. The cracks are mainly distributed near the mid-span, in a splay shape, and the
oblique cracks are increasing year by year. First, the common causes and mechanism of such cracks are
analyzed, focusing on the mechanism analysis by the calculation mode in the current specification. Then,
the ABAQUS solid finite element model of the main bridge is established. On the basis of full investigation of
the bridge’ s traffic volume, dead load and crack generation history, by using the method of single factor
analysis and coupled-factor analysis, the influences of vertical prestress loss, longitudinal prestress loss and

overloading, etc. of box girder on the principal tensile stress of box girder web concrete are analyzed. The
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result shows that (1) the vertical prestress loss has little influence on the main tensile stress of the web

concrete, when the longitudinal prestress loss is 21% or the overloading is 45%, the principal tensile stress

of the web exceeds the limit; (2) considering the coupling factors of vertical prestress loss of 40%, longitudinal

prestress loss of 5% and overloading of 40%, the principal tensile stress of the web also exceeds the limit, under

the action of coupling factors, the overrun position of the finite element principal tensile stress has a certain

correspondence with the actual position of the bridge crack; (3) The coupling factors such as overloading and

longitudinal prestress loss are the main causes of oblique cracks in the web of the bridge. The research result

provides an engineering reference for the cause analysis and maintenance of similar bridge cracks.

Key words; bridge engineering; oblique crack ; numerical simulation; box girder; web
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