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Abstract

In this paper, the load-bearing capacity of high-strength bolts with single-side tapping shear
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connection was experimentally studied. The ultimate shear capacity of a single bolt in the fric-
tion stage and the ultimate shear capacity in the pressure stage were measured respectively.
The test results show that when the tapping high-strength bolt connection is designed according
to the pressure type high-strength bolt, the average value of the ultimate shear capacity of the
bolt measured by the test has a larger safety reserve than the calculated ultimate shear capacity
of the bolt, which can meet the design requirements of the pressure type high-strength bolt.
However, when it is designed according to the friction type high-strength bolt, the average value
of the shear bearing capacity of the bolt obtained by the test is less than that calculated by the
standard, and the relative slip between plates obtained by the test is relatively large, which
cannot meet the normal use limit state requirements of the friction type high-strength bolt in
shear.
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Figure 1. Comparison of high strength bolted connection forms
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Table 1. Grouping of specimens
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A4 IR AR S5 2K B ATRE R AR FLIE AR H 22 AR A5
M20-20-1

F—4l 10.9 % M20 20 mm 20 mm M20-20-2
M20-20-3

M24-20-1

ot 10.9 2% M24 20 mm 20 mm M24-20-2
M24-20-3

M24-24-1

B 10.9 % M24 24 mm 24 mm M24-24-2
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M30-24-1

A 10.9 % M30 24 mm 24 mm M30-24-2

M30-24-3
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Figure 2. Specimen size and assembly method
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Figure 3. The specimen after assembling
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Figure 4. Test loading device
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Table 2. Calculation value of shear connection capacity of each group based on JGJ82-2011
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LI R BRI NG (kN) SR NG (N)
F—H M20 48.825 75.950
| M24 70.875 109.430
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Figure 5. Specimen failure pattern
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Figure 6. Shear-displacement curve of the first group of specimens
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Figure 7. Shear-displacement curve of the second group of specimens
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Figure 8. Shear-displacement curve of the third group of specimens
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Figure 9. Shear-displacement curve of the forth group of specimens
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Table 3. Test results under various loads
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M20-20-1 67.060 183.070 1.373  2.410
$—4H  M20-20-2 42.365 175.025 0.868 2.304
M20-20-3 54.770 179.525 1122 2.364
M24-20-1 138.450 266.080 1.953 2.432
HTH M24-20-2 105.610 266.830 1.490 2.438
M24-20-3 108.385 272.165 1.529 2.487
M24-24-1 81.860 252.375 1.155 2.306
W M24-24-2 83.505 254.095 1.178  2.322
M24-24-3 123.340 266.430 1.740 2.435
M30-24-1 124.435 410.495 1.113  2.360
U4 M30-24-2 162.235 415.475 1.451 2.389
M30-24-3 129.075 412.805 1.154 2.374
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