T # 4 Industrial Construction 2026 £ £ 56% £ 5H

SR A, SR, B R0, % T LR e B R B AR R AT R A M T ()] Tk #40,2026,56(5) :208-214. DENG
Ming, QI Huaizhan, LI Junchi, et al. Structural Response Analysis of Tie Rod Fracture in CFST Arch Bridges Based on Field Moniu)ring[ﬂ. Industrial
Construction,2026,56(5):208-214 (in Chinese). DOI:10. 3724/j. gyjzG26031901

£ L KM PR L BT RAFGRERMEHR

ARBT FRED FH 4 M % ' ok P
(1. KPR AR TR, KU 4100222, KN SSEBHEBF B, K 300074)

H E UXZE24FNI60mBERRNERE LRI GL , FARLERRZATIH 5 o 4 vy
R It th RAFMTH AT E o M B3, MR T WAL FAAR) HEMBEHEEAREXESLF
AR, 2T RAAAHAMFRERN DA E, FRE T ERAAHHEE , HEW - &
MAGE W FFAEARAEATR HEMNCBEEZEARTEHNEZN;RAFZRAOLHEL 4,
HEMEHEEREREG T2 A, T EMEEm BB RETREXNTE S5, 3B & 0N
AR o WS, LT ANME R ZAFRAT RSN L HETEN T HERERIT LR E
MEMNEHE., ETHEA NG RBTET B2 RN AERFRRAFRERSE RS,
KEEWR W R A AT R AR M A e B E A

Structural Response Analysis of Tie Rod Fracture in CFST Arch Bridges Based on
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Abstract: This study investigated the structural response of a 24-year-old, 160 m span concrete-
filled steel tubular (CFST) arch bridge after the fracture of a single tie rod. By comparing monitoring
data before and after the tie rod fracture, this study systematically analyzed the variation characteris-
tics of key mechanical indicators, including arch foot displacement, suspender cable force, and the
alignment of the arch ribs and the bridge deck. Furthermore, it evaluated the influence pattern of the
tie rod fracture on the bridge structure. The results showed that after the fracture of a single tie rod,
the arch feet underwent outward displacement, and both the arch ribs and the bridge deck experi-
enced downward deflection, with the deformation values on the fractured side being significantly
larger than those on the non-fractured side. The suspender cable force showed no obvious change.
The deformations of the arch ribs and the deck exhibited an asymmetric distribution: the vertical
deflection of the free-end half-span on the fractured side was larger than that of the fixed-end half-
span, while the opposite was true for the non-fractured side. Furthermore, a full-bridge finite ele-
ment model was established to simulate the structural response of the bridge induced by the tie rod
fracture, and the calculated results reproduced the monitoring data of the actual bridge well. Based
on this model, a dynamic amplification factor was introduced to evaluate the stress state of the

remaining tie rods and the arch ribs upon the sudden fracture of multiple tie rods.
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Table 1 Mechanical parameters of steel strands of tie rods
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Table 3 Changes in suspender cable force %
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Table 5 Elevation variation values of bridge deck mm
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Fig. 4 Vertical displacement of midspan arch ribs
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Table 6 Mean stress in the remaining tie rods and maximum stress in the arch ribs upon sudden fracture of different

numbers of tie rods MPa
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