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Fig. 1 Element of spatial curve girder
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Fig.2 Simplified version of Y-shape bridge
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Fig. 3 Theoretical model of spatial beam system
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Fig. 4 Test point arrangement of section strain
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Fig. 5 Test point arrangement of distortion effect
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Fig. 6 Stress analysis of main span section under

loading case 1
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Tab. 1 The deflection value of distortion effect and

experiment test (loading cases2) /cm
W EERRIT RFTHETT AR S
10 -0.51 -0.65 -0.63 -0.68
11 -0.12 -0.13 -0.12 -0.14
12 -0.51 -0.58 -0.53 -0.62
13 -0.23 -0.21 -0.23 0.25
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Tab.2 the strain comparison of sections under loading cases 1
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1 34.5 15.7 31.1 18
2 34.5 15.4 28.6 26
3 34.5 14.8 26.2 19
4 -36.3 240.6 ~37.8 -39
5 -36.3 -40.2 -36.6 -38.6
6 -36.3 -39.2 -35.2 -38.4
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Application of a Thin-walled Box Girder Element and Grillage
Method in the Special-shaped Bridge

LU Peng-zhen' ,ZHANG Jun-ping® ,ZHAO Ren-da' ,HUANG Hai-yun'
(1. School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China;
2. School of Civil Engineering of Guangzhou University, Guangzhou 510006, China)

Abstract: Mechanic behavior of Y-shape thin-walled box girder Bridge structure is complex and can not exactly
described with general calculation theory and analytical method. Based on elementary beam theory, a thin-walled
box beam analytical element of 10 degrees of freedom of every node was obtained, and stiffness matrix of the ele-
ment was derived. In addition, a new spatial thin-walled box girder element grillage analysis method was built. A
type of Y-shape thin-walled box Girder Bridge structure was analyzed with the elementary beam theory, shell theory
and the new method. Comparison of results of theory analysis with experimental data, it is shown that the spatial
thin-walled box girder element grillage analysis method is simple and exact.

Key words: special-shaped bridge; increase freedom degree; stiffness matrix; space grillage analysis





