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Experimental study on fatigue performance of external joints in

steel truss web-concrete composite box girders

TAN Yingliang, ZHU Bing, CUI Shengai, Bl Xinyu, ZHANG Zhen, LU Baojie
(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, P. R. China)

Abstract: Two joint models with a scale of 1: 3 were fabricated and fatigue tests were carried out to investigate
the fatigue performance of steel truss web-concrete composite external joints and verify the reliability of the new
structure applied to high-speed railway bridges. The fatigue damage mode, load-displacement relationship, and
load-strain curve of the composite external joints were investigated, the fatigue force characteristics of the
external joints under different stress amplitudes were examined and the experimental results showed that the
fatigue life of the composite external joint exceeds 2.51 million loading cycles under the design stress amplitude,
the joint is not damaged, the stiffness is not reduced, and the fatigue resistance performance meets the

requirements. Under the action of 1.4 times design stress amplitude, the measured fatigue life of the external
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joint is 1.4 million times. The fatigue damage mode of the external joint is the cracking of the exposed gusset
plate on the tensile side, and the critical detail of composite external joint is the welding detail which connecting
the exposed gusset plate and the stiffening plate. The fatigue crack causes the stress redistribution in the gusset
plate, the strain in the gusset plate above and below the crack is reduced by 81% at most, and the strain in the
gusset plate near the crack is increased by 33% at most. According to the S-N curve obtained by the one-point
method, the fatigue life of the composite external joint corresponding to the design stress amplitude of 53.2 MPa
is 4.36 million times, which is 2.18 times of the design value.

Keywords: steel truss web-concrete composite bridge; composite external joint; model test; fatigue perfor-

mance; fatigue damage
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Fig.1 Elevation view of the main bridge of Weihe River Bridge
| S re— 2 HBHEER
i

SR | | AT

=
HEVIR I
1 ©

0
tHi g
[_LJ_&_} g
e LI I -
I 2 500 I 7200 I 2 500 }
BT mm
2 EdEET

Fig. 2 Midspan cross section
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Fig. 3 Schematic diagram of composite external joints
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Fig. 4 Schematic diagram of joint model
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Table 1 Mechanical properties of materials
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C50 34.6 61.3
Q370qE 206 452 583
HRB400 203 458 640
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Fig. 5 The loading device of fatigue test
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Fig. 8 Load-strain curves of members without fatigue failure
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Fig. 9 Strain comparison of gusset plate of F2 specimen before and after fatigue loading
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Fig. 10 S-N curves of similar structures in the specification
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