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Experiment on pretension force relaxation of
high-strength bolt connections after fire

CHEN Jian-feng, ZHOU Tian-hua
(School of Civil Engineering, Chang’an University, Xi’an 710061, Shaanxi, China)

Abstract: Aimed at pretension force relaxation phenomenon of high-strength bolt after fire, 81
specimens under pretension state were heated to different temperatures respectively and cooled
down to room temperature by different ways to test their pretension forces and study the change
regulations of pretension force relaxation. Based on the analysis of experiment results, the for-
mula for pretension force relaxation coefficient after high temperature was put forward. The re-
sults indicate that pretension force of high-strength bolt loses about 15% ~40% after heated to
300 ‘C and cooled and 90% after heated to 500 C and cooled; Pretension force relaxation degree
of high-strength bolt after natural cooled is larger than that of injecting water cooling. With the
increase of bolt rod diameter, this gap is bigger. Different bolts have not obvious difference on
pretension force relaxation for natural cooling, instead, for injecting water cooling the smaller the
bolt diameter, the more the pretension force relaxation. 1 tab, 7 figs, 16 refs.
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Fig.1 Pretension force testing device structure

for high-strength bolt after heating
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Fig. 4 Pretension force relaxation of injecting water cooling
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Fig. 5 Pretension force relaxation coefficients of M16 bolts after heating
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Fig. 6 Pretension force relaxation coefficients of M20 bolts after heating
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Fig. 7 Pretension force relaxation coefficients of M22 bolts after heating
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