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Fig. 2 Comparison of steel cube reliability in the control

section of main arch rib under ultimate state
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Reliability analysis of concrete-filled steel tubular arch bridge

KANG Hai-gui*', ZHANG Jing'. YU Da-sheng'’

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology. Dalian 116024, China;
2. Shanghai Construction (Group) General Co. , Shanghai 200022, China )

Abstract: In order to study the effect on structural reliability of concrete-filled steel tubular (CFST)
arch bridge due to construction errors, aiming at the characteristics of CFST arch bridge, using the
stress superposition method (limit state design method) to simulate CFST arch bridge construction
process, the structural reliability of CFST arch bridge is studied by using the response surface method
(RSM) combined with the first-order reliability method (FORM). The structural system reliability of
CFST arch bridge under different loads is analyzed in the following two working conditions: the
design height of normal axis of arch bridge is correct and falls in 0. 3 m. The results show that if the
loading is put on the bridge according to the influence line of 1/2 span length, the failure probability is
the biggest. Under the most unfavorable working conditions, it can be found that if the normal axis of
arch bridge falls in 0. 3 m, the failure probability is the 5. 2 times of the original design conditions,
and the corresponding reliability index decreases from 3. 04 to 2. 44.

Key words: concrete-filled steel tubular arch bridge; main arch rib; deviation of arch rib; structural
system reliability



