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Full-scale experimental research on staged re-tightening effect
of cable clamp bolts in suspension bridges

ZHOU Yongjun', JIA Ligiang"?,  WEN Dean®, LUO Zhiran', ZHAO Yu', MU Fengrui'

(1. Engineering Research Center for Large Highway Structure Safety of Ministry of Education, Chang’an University, Xi’an 710064,

Co. » Ltd. , Xi’an 710065, China)

Abstract ; In order to enhance the efficiency of cable clamp bolt staged re-tightening during the operation period
of suspension bridge, taking the SJ5 cable clamp of the L.ongmen Bridge as an example, an indoor full-scale
model test was conducted to study the staged re-tightening effect. The research focused on the impact of sin-
gle and double tensioners on the magnitude and distribution of effective bolt preload. Additionally, an analysis
was performed on the effects of tightening sequence, initial effective preload, and final tension force on the ef-
ficiency of bolt tightening. The research results indicate that when tightening the bolts symmetrically from
two ends toward the center of the clamp, the preload distribution is more uniform with less loss. A larger ini-
tial effective preload results in a smaller impact on the staged re-tightening effect. It is recommended to re-
tighten the bolts in two rounds. In the first round, 0.9 times the design bolt force is suggested to reduce the
staged re-tightening effect and achieve a more uniform distribution of effective bolt preload. Increasing tension
force appropriately in the second round can reduce the preload loss and yield a greater effective bolt preload. If
only one round of re-tightening is used, the tension force can be set to 1. 25 times the design bolt force, and if
two round of re-tightening is used, the tension force can be set to 1. 15 times the design bolt force. The con-
clusions can provide technical support for the staged re-tightening and testing of bolt preload in practical engi-

neering applications.
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