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Analysis of Structural Mechanical Characteristics of Timber Arch Bridge
in Style of Rainbow Bridge

MENG Yuze, SONG Yumin, WANG Siying, ZHANG Taiyuan
(College of Urban Railway Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract; The timber arch bridge in style of rainbow solves the problem of large-scale pillarless spanning of wooden
structures with a unique braided wooden arch structure. However, due to many reasons, there are few ancient wooden
arch bridges left by now. At present, there is still a lack of research on its structural performance. In order to analyze
the influence of the rise-to-span ratio, arch section number and the size of the arch rib on the mechanical properties of
the wood arch, this paper takes a timber arch bridge in style of rainbow as an example. Finite element models are es-
tablished for comparative analysis by changing its rise-to-span ratio and arch section numbers. Results show that the
rise-to-span ratio of the arch structure mainly affects the bearing capacity of the structure by influencing the geometric
relationship at the joint of the member, while the arch section number and the cross-sectional dimensions of arch rib
mainly affect the bearing capacity of the structure by affecting the stiffness of the member.

Keywords: timber arch bridge; rise-to-span ratio; arch section number; section size ; finite element analysis
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