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Analysis of load capacity of new-style joints between cable and
concrete-filled steel tube arch bridge
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(1. Department of Civil Engineering. Tsinghua University. Beijing 100084, China;
2. School of Civil Engineering and Architecture, Beijing Jiaotong University, Beijing 100044, China)

Abstract; The design of the joints between the cable and the arch is a difficult technological
problem in the bridge construction. Authors employed the creative design of outer cable joints,
which was applied for the first time in the world. By using finite element software, the ultimate
capacity of joints under various load cases was calculated and the stress distribution was analyzed,
which directed the application of the joints. The design fulfills the requirement of ultimate
capacity and deformation, the construction of it which is easy and a good performance is obtained
after the application. Also, the calculation results of the analysis are in good accord with those of
the full-scale tests in site, and the design provides a useful reference to the corresponding project.
Key words: concrete-filled steel tube arch bridge; joint constitution; finite element analysis; load

capacity

F 05 e i 5 BERD 2R il 3 M AN TR BE 1 4
1) = T8 Wr T 2R 45 4, B R/ oE 4 —FE L i
2R, —WR EEHNEEHL RN 1000 mm, BE R

TREHHR
VLT BB B 1 744, 20 m, g g

£ 188 m, FHLRE TR 180 m, & & 54 m, K #
Fe 0.3, #th 2240 1. 35 UG5 5 138 m, it el 3
BEERE 130 mL, R 28 mL KBS 0. 215 38, HEM &
1.5, K 1 FiR.

Y 75 B #§ :2005-03-20

16 mm; A T 558 & H A28 750 mm, JB B
12 mm, | FoZ#EE AR B @300 X 10 mm @ 1 %
P R A 2 18 2R ] @400 X 10 mm JEFFERE . 3%
N #EF C50 JREE 1.

TEE B : TooiE (1963, B LRI R R¥RIHE, T4+, E-mail: wang-yq@mail. tsinghua. edu. cn



56 EHRHAFE TRFR 2005 5
138
i Tl 138 mm 188 UUU H
Bl IAZRETIAHR/m
Fig. 1 Jiangxi Ji’an Ganjiang Bridge
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Fig. 2 Triangular-section
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Fig. 3 Design of outer cable
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Fig. 4 Partial constitution of joint
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Fig.5 Distribution of governing positions
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Tab.1 Design value of inner force of joint position
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Tab.2 Subsection parameters of main chord joint
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Tab.3 Illustration of work condition and load capacity
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Fig.6 FEM of joint
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Fig.7 Relationship of load and displacement of joint
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Fig. 8 Finite element with test maximum main stress
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Fig. 9 Relationship of load and displacement with hollow tube
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Fig. 10  Relationship of load and displacement with prestress
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