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Simulation of Bearing Capacity of a New Type
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Connection
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Abstract: Based on the conventional high strength bolt
connection, a new occlusive high strength holt shear
connection was developed. Shear bearing capacity experiment
of 4 conventional high strength bolt connections and 14
occlusive high strength bolt connections was conducted. The
experimental process and the collapse phenomena were
introduced and described in detail. It is found that the failure
mode of occlusive high strength bolt connection is mainly the
dislocation of plates. Grooving on plates could effectively
increase the load-bearing capacity of the connection.
Moreover, the capacity of the connection increases as the bolt

pretension and the depth of grooves increase. A finite element
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model (FEM) was established, and the failure mode and the
load-deformation curves of the connection was simulated. It is
indicated that the FEM is effective because of good
agreements between the results of the experiment and that of
Thus, it is believed that the established
FEM could be used to execute the subsequent numerical

numerical model.

analyses.

Key words: occlusive high strength bolting connection;

shearing bearing test; dislocation of plates
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Fig.1 Operation drawing of conventional high strength

bolt connection specimens (unit: mm)
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Fig.2 Specimens of conventional high strength bolt

connection
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Fig.3 Configurations of occlusive high strength bolt
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Fig.4 Operation drawing of occlusive strength bolt

connection specimens (unit: mm)
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Fig.5 Occlusive high strength bolt connection specimens
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Fig.6 Operation drawing of bolts (unit; mm)
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Fig.8 Schematic diagram of loading mode
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Tab.1 Geometrical parameters of specimens
Sﬂ:i;:gj:ﬁ g heiil 11. 60 10. 05 350 X180 30. 00 330160 9. 70
Eﬂ:ﬁé:ﬁi‘}:ﬁi N ﬁiﬁgfﬁm 11, 60 10, 05 348X 180 18.57 330X 161 7.87
NL]_I\II%I}]’}]ISEJ_BZ N O%E?ff%lgm 11. 60 10. 05 348X 180 19,50 331160 5. 88
NLJ_;I:I}J’E\ICI;J_CZ N ﬁﬂ?ﬁf;mm 11, 60 10, 05 350X 180 18. 85 330X 160 6.15
E}j:gé:ﬁg:gi 1L o%i?foi?;)m 11. 60 10. 05 345X 180 18.57 332161 4. 87
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Fig.9 Measuring point arrangement of conventional

high strength bolt connection specimens
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Fig.10 Measuring point arrangement of occlusive high
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Tab.2 Test results of material properties
el W E/GPa JEIRGRIE fy/MPa BRI E f./MPa HEHE /% Wi 5 e = v/ %
M1 190. 2 307.7 453.1 43 51
M2 202. 6 311. 4 446.1 42 55
M3 194. 6 323.7 457.3 42 51
SE{E 195. 8 314. 3 452.3 42 52
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Fig.11 Material property of test specimens
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Fig.12 Photos of specimens after testing
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Tab.3 Results of tests

B gy B TE T B RFH/KN IR FEREIRASE
CLJ-Al 207. 24

CLJ-A2 191. 71 ‘ s | B LB AT
CLJ-A3 x 0.8P 221. 89 BB ng%%%g%%ﬁ
CLJ-A4 215. 26

NLJ-A1 0.1P 497. 98 RS RS 2 /51
NLJ-A2 0.4P 530. 33 . RS RAREES) 3 0
NLj-a3 >0 mmXl.5mm 0.6P §66. 48 AefFeE) AR AR 4 B0
NLJ-A4 0.8P 904. 86 BlRS ERES 3 A
NLJ-B1L 0.1P 238. 54 RS RS 3
NLJ-B2 3.0 mmX1, 0 mm 0.4P 325. 88 WA RS RAREES) 2 0
NLJ-B3 0.6P 383.76 BlRS ERES 3 A
NLJ-C1 0.1P 164.78 RS RS 2 /51
NLJ-C2 3.0 mm X0, 5 mm 0.4P G WA RS M) 2 15 1
NLJ-C3 0.6P 270. 17 RS RAREES) 1 O
NLJ-D1 0.1P 228. 28 RS RS 2 /51
NLJ-D2 0.4P 276. 21 _ RS RS 3
NLj-pg -0 mmX0.5mm 0.6P 330. 81 L AR AR 2 ti 0
NLJ-D4 0.8P 338. 28 S EAEE) 3 A
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Tab.4 Comparison of bearing load capacity

RS a @
NLJ-Al 2.42 2.38
NLJ-A2 2,57 2,54
NLJ-A3 3.23 3.19
NLJ-A4 4. 39 4,33
NLJ-B1 1.16 1.14
NLJ-B2 1.58 1. 56
NLJ-B3 1. 86 1. 84
NLJ-C1 0. 80 0.79
NLJ-C2

NLJ-C3 1.31 1.29
NLJ-D1 1.11 1.09
NLJ-D2 1.34 1.32
NLJ-D3 1. 60 1.58
NL]J-D4 1. 64 1.62
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Fig.13 Load-displacement of conventional high
strength bolt connections
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Fig.14 Load-displacement of occlusive high strength

bolt connections
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FE models and assembly of
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Fig.22 Comparison of failure modes
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. Al Fig.23 Comparison of failure modes Fig.24 Comparison of failure modes
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Fig.25 Comparison of load-displacement between tests and FE models
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