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Behavior of Thread-Fixed One-Side Bolted Connection under
Bending Moment and Shear Force
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Abstract The existing researches on thread-fixed one-side bolted connections are simple, generally pure
bending, pure tension, and pure shear. There is an obvious relationship between the bending and shear
bearing capacity of the practical structural connections, so it is necessary to study the structural performance
and calculation method of the connections under the combination of bending and shear. This paper conducted
experimental research on the influence of bending moment and shear force on the mechanical performance of
the thread-fixed one-side bolts bolted joints and traditional nut-fixed double-sides bolted connections for
comparison. Parametric analysis of thread-fixed one-side bolts bolted joints under bending moment and shear
force was carried out utilizing finite element model verified by the test results. The influence of shear force
against bending performance was discussed, meanwhile, the interactive relationship between bending and
shear capacity was drawn. The results show that the deformation of the screwed bolt hole caused by shear force
will further weaken the anchor effect of the threads, and then reduce the tensile strength of the connection.
Therefore, the shear force has a greater influence on the connection bearing capacity than the tensile force.
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Fig.1 Thread-fixed one-side bolted connection of beam to

hollow square steel tube
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Table 1 Parameters of connections
215 NG R TR EAR g iE 2
1 $10-L120 IR M10 120 mm
2 $10-L210 AR M10 210 mm
3 B10-L120 IR RRIEAS M10 120 mm
4 B10-1210 IR RRIEAS M10 210 mm
5 $20-L120 B IR M20 120 mm
6 $20-L210 B IR M20 210 mm
7 B20-L120 HPRRREIR A4 M20 120 mm
8 B20-1.210 IR RE RS M20 210 mm
xr2 MR
Table 2  Material mechanical properties of
plates and bolts
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Jy/MPa f./MPa E/GPa
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G R 421 640 203 0.3
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of bolt failure joints
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Table 3 Summary of test results
b %ﬂﬁé[ﬂﬂfﬁ/ﬁl Jet W e B A5 4/ Ji Ee £/ L
(kN+m-mrad™") (kN +m) (kN +m) mrad
S10-L120 1.44 9.73 12.97 6.66 ey TR
S10-1210 1.45 11.38 15.16 8.02 ey TR
B10-L120 1.90 10.67 14.23 5.83 ey TR
B10-1.210 1.91 12.37 16.24 6.67 IR L
$20-1.120 0.79 23.56 31.41 29.78 BRLCH I
$20-1.210 0.79 25.14 33.52 31.82 PRSI
B20-L.120 1.46 38.75 51.66 26.52 A i iR
B20-1.210 1.47 42.84 57.13 29.14 A iR
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Fig.12  Comparison of bending moment-rotation curves of

specimen S20-1.120 obtained from FEMs and tests
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Table 4 Comparison of capacities from FEMs and tests
IR LR A RTINS, Xt
ST IR HIM, | BORAHE M,  JEIRAHE M, e | BRBRASHE M, M, M,
/(kN+m-mrad™) /(kN+m) /(kN+m) /(kN+m) M, ren M, rev
S20-L120 23.56 31.41 24.43 32.57 0.964 0.964
S10-L210 11.38 15.16 11.77 15.69 0.967 0.966
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specimen S10-L210 obtained from FEMs and tests
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Fig.16 Influence of shear force on failure modes of M20

nut-fixed double-sides bolted connections
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Fig.19 Influence of shear force on bending moment-rotation

curves of M10 thread-fixed one-side bolted connections
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Fig.20 Influence of shear force on bending moment-rotation

curves of M20 nut-fixed double-sides bolted connections
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Table 5 Bending moment-shear capacities
/(KN - m) B J3/KN
HHES L S20-L B20-L S10-L B10-L S20-L B20-L S10-L B10-L
20 8.87 10.67 1.98 2.12 443.5 533.43 99 106.08
40 16.63 20.64 3.89 3.97 415.75 516.01 97.25 99.30
60 25.12 29.19 5.82 5.98 418.67 486.51 97 99.67
80 29.67 35.33 7.55 7.77 370.87 441.58 94.38 97.13
100 30.60 40.54 8.98 9.24 305.99 405.41 89.78 92.39
200 32.26 47.10 11.42 12.00 161.31 235.51 57.09 59.99
300 32.65 47.10 12.06 12.13 108.84 157.01 40.2 40.43
400 34.30 47.44 12.10 12.17 85.76 118.59 30.25 30.43
500 34.82 47.59 12.12 12.23 69.65 95.18 24.24 24.46
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