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Analysis on Stability and Influencing Factors of Double-Limb High Pier at the
Key Construction Stage in Western Henan Mountain Area

LIU Chuan-qi', LI Wen-jie', FENG Hao-long”, LIANG Bin'"
(1. School of Civil Engineering and Architecture, Henan University of Science and Technology, Luoyang 471000, China;
2. CCCC-SHEC Forth Engineering Co., Ltd., Luoyang 471013, China)

[ Abstract] The stability of double-limb high pier cannot be ignored in the process of construction. In order to ensure the safety of
construction, finite element models were established for three construction stages: bare high pier, large cantilever, and completed
bridge to study the stability of double-limb high pier, based on the Miaoluhe bridge of Zhengzhou-Luoyang Expressway. The buckling
modes and stability coefficient of double-limb high pier were obtained, and the nonlinear stability analysis of the most unfavorable
construction stage was carried out. Finally, the influencing factors on stability such as the alignment deviation, the hole defects, the
pier height and the number of crossheams were analyzed. The results show that under the three construction stages, the double-limb
high pier are longitudinal instability, and the stability coefficient of the most unfavorable conditions are 70.092, 33.513, and
55.034. After considering geometric nonlinearity and geometric and material double nonlinearity, the stability of the large cantilever
stage has decreased by 15% and 57% , compared to linear analysis. The alignment deviation and the hole defects occurring in the
climbing formwork construction of double-limb high piers have an impact on the stability. Therefore, it is necessary to control alignment
deviations and repair holes in time. As the height of the pier increases, stability decreases continuously. When one crossbeam is
installed between the two limbs, stability improves by 140% . However, further increasing the number of crossheams does not
significantly improve stability. Therefore setting one crossbeam within the range of 50 ~70 m pier height is the best.

[ Keywords ] double-limb high pier; the key construction stage; stability; alignment deviation; hole defects; pier height; number of

crossbeams
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Fig. 4 Load layout diagram of three construction stages of pier No. 5
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Fig. 5 First buckling mode of pier No.5 under different conditions in the bare high pier stage
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Fig. 6  First buckling mode of pier No.5 under different conditions in the large cantilever stage
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