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rod tension, based on the existing formula of natural vibration frequency considering the non-linear
vibration of the cable-stayed cables with fixed support at both ends, the experimental analysis with a 64
m through tied arch bridge in a practical project as the object was established. By using the measured
data of actual tension and finite element software, a model considering the flexural stiffness of suspen-
sion rod was established to analyze the influence of flexural stiffness on the cable force of suspension
rods of different lengths. The method of the correction formula of the theoretical natural vibration fre-
quency was introduced and the correction formula of the theoretical frequency was fitted out. The appli-
cation of this method to the construction monitoring of 83 m tied arch bridge shows that compared with
the traditional frequency calculation formula, the tension error of the suspension rod is smaller and the
error of the short suspension rod is within plus or minus 5%.

Key words: short suspension rod frequency calculation; frequency method; boundary conditions;

flexural stiffness
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Fatigue Performance Analysis of Steel Pin
Joints in Emergency Steel Truss Bridges

CHEN Shitong' >, LIU Yi’s, WANG Zhiyuan’, HAO Wei’, SHI Haidong'’

(1. Hebei Engineering Research Center for Traffic Emergency and Guarantee , Shijiazhuang 050043, China;
2. School of Safety Engineering and Emergency Management,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
3. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract;: In emergency steel truss bridges, which are characterized as assembled structures, damage
to the pin hole connection locations may occur during repeated processes of assembly, disassembly, and
transportation, thereby impacting their service life. Accordingly, a specific 128 m span emergency steel
truss bridge was selected for study. The edge distances of the pin holes were reduced to simulate the
effects of damage on steel truss pin holes. Fatigue performance tests and simulation models were con-
ducted to investigate the fatigue performance of steel pin joints. The results indicate that there is consid-
erable consistency between the static simulation outcomes and the fatigue test results, thereby confir-
ming the reliability of the model. The fatigue life of the steel pin joints, post-damage, as determined
through experimentation, is only 16 980 cycles, while the fatigue life derived from FE-SAFE simulation
analysis is 20 592 cycles, which are closely aligned, further verifying the reliability of the fatigue test
results. The significant difference in fatigue life when considering pin hole damage, as compared to the
normal state, suggests that such damage can considerably reduce the fatigue life. Therefore., attention
should be given to the protection of rod components in emergency steel truss bridges, and the quality
control of steel pin joints should be strengthened.

Key words: emergency; steel truss bridge; steel pin joint; pin hole damage; analogous model; fatigue



