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Strength Study on the Additional Bending Moment of Large Diameter Bolt
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Abstract: In order to obtain the load-bearing characteristics of large diameter bolt under typical connection structure, ground test
research on the basis of finite element analysis is carried out, which obtains the axial force and additional bending moment of large
diameter bolt and revealsits failure mechanism. Analysis and test show that the additional bending moment is an important factor
affecting the load-bearing capacity of large diameter bolts. After considering the additional bending moment, the equivalent axial force
is several times of the initial axial force, which must be paid attention to in the design work. The formula for calculating the strength of
large diameter bolt considering the influence of additional bending moment is proposed, which improves the accuracy. In addition, the

method of reducing the additional bending moment of large diameter bolt is studied, and the direction of structural optimization is

pointed out.
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Fig.1 Stress diagram of circular section connecting bolt under

the action of bending moment
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Fig.2 Large diameter bolt distribution and number
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Fig.3 Local deformation of large diameter bolt connection
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Fig.4 Finite element analysis results of large diameter bolt load
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Fig.5 Local deformation of large diameter bolt connection
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Fig.6 Analysis model of large diameter bolt additional bending

moment load reduction
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Fig.7 Reverse installation programme
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Fig.9 Spherical joint programme
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Tab.1 Comparison of large diameter bolt load under different

states
KA TR | AR | SR | OCTEEH
B F1/kN 150 120 140 170
254 /(N - m) 1020 450 850 172
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Fig.10 Loading diagram of test
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Fig.11 Schematic diagram of strain position on explosion bolt
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Fig.12 Change of axial force of large diameter bolt during test

loading
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Fig.13 Change of additional bending moment of large diameter

bolt during test loading
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Fig.14 Secondary moments after the large diameter bolt is

tightened in place
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Fig.15 Theoretical distribution of bending stress of circular

section
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Fig.16 Actual distribution of bending stress of circular section
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