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Long-term stability of arch support and bedrock of Daning River Bridge

YANG Jian-ping, CHEN Wei-zhong, YU Hong-dan, TAN Xian-jun

(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of
Sciences, Wuhan 430071, China)

Abstract: The arch support at Wushan end of Daning River Bridge is constructed on weathered solution-collapse breccias,
which is soft and prone to creep. Evaluation of long-term stability of arch support and breccias is of great importance for the
security of service of Daning River Bridge. Based on the laboratory creep test results of weathered solution-collapse breccias, a
creep constitutive model is established and the parameters are proposed. Using the creep model, the long-term evolution of
stress and deformation of the arch support and breccias is analyzed by means of the 3D finite element method (FEM). The
openings and shear stress between the contact surface of arch support and breccias are studied. Numerical results show that: (1)
the creep of breccias can cause local tensile stress concentration on thrust resistance piles; (2) the arch support and bedrock
show compatible deformation during long-term creep, and the opening of the contact surface is very small. In addition, the
shear stress in most part of the contact surface is less than 0.1 MPa. This study may be helpful for the design of arch support
and long-term maintenance of the slope.
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Fig. 1 Scheme of Daning River bridge
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Fig. 2 Design scheme of arch support
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Fig. 3 Numerical model for Daning River Bridge
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Fig. 4 Contact surface between arch support and solution-collapse
breccias
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Fig. 5 Internal forces of arch ribs
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Table 1 Mechanical parameters of different rock types

. s . HT TR S5
s KEe fi IKNM?®)  gapkgi/GPa  JIRALL  BEAMPa EEEIC )
1 55 XAV R AR ikl 26 3 0.33 0.5 40
2 BRI ATRA I AR 26 3 0.33 0.75 40
3 BRI S K 26 8 0.28 1.2 40
4 ERAR LB L A+ 26 3 0.33 0.03 21
5 TR+ C40 (L& 26 40 0.167
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Fig. 6 Contour map of minimum stress of solution-collapse breccias
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Fig. 7 Contour map of maximum stress of solution-collapse breccias and failure zone of slope
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Fig. 8 Contour map of maximum stress of arch support

S
oy -
S SR

—_— SO
» \

{a) 10a

(d) 50a

9 HEE - AU TERBIAXE



2 sk

T

2011 4F

Fig. 9 Contour map of displacement of arch support and breccias
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Fig. 10 Contour map of longitudinal contact shear stress between

arch support and breccias
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