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中文摘要:

      以预应力混凝土箱梁桥顶板纵向开裂为工程背景,以箱梁顶板与腹板交接处两个角点的转角为基本未知量,基于箱梁纵向一维单元,利用最小势能原理推导出箱梁横向框架效应有限
单元法的单元刚度矩阵,及相应的单元等效节点力,对比计算表明,该有限单元法计算精度与理论分析基本一致。实桥分析表明:现行规范计算箱梁角点弯矩相对安全,对于中点弯矩相对偏
于不安全,设计过程不充分考虑混凝土箱梁横向框架效应可能导致顶板的纵向开裂。本文提出的有限单元法具有概念简单、运算速度快等优点,弥补了目前商业程序的不足,对工程设计具
有一定的参考意义和推广价值。

英文摘要:

      The problem of longitudinal cracking for the top slab of prestressed concrete box-girder bridge is studied by finite element method.Taking the rotational 
displacement at the corner of top slab and web as the basic unknown quantity,and based on the longitudinal one-dimension element of box-girder,the element 
stiffness matrix and corresponding equivalent nodal forces for the analysis of transversal frame-effect of box-girder were developed on the basis of minimum 
potential energy principle.The comparative calculation indicates that the results of the finite element method are in good accordance with those of theoretical 
analysis.Analysis of an practical bridge indicates that a relatively conservative result at the corner can be obtained by the method proposed in Chinese current 
bridge design code,while for that at the middle of the top slab,the result is relatively unsafe.Hence the top slab might crack longitudinally with the inadequacy 
consideration of the transversal frame-effect.The method proposed in this paper is conceptually simple and calculates fast,which can make up the inadequacy of 
current business software.Hence it is valuable for reference and extension in engineering design.
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