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Abstract: This paper introduces a novel node connection
method in wooden structures known as the multi-bolt
steel insert plate connection. It categorizes specimens into
12 groups, each containing six specimens, for tensile
testing, with four influencing factors, i.e., bolt number,
arrangement, bolt diameter, and base material thickness
considered. The parameters obtained include failure
modes, initial stiffness, yield load, peak load, and
ductility coefficient. The test results reveal that, under the

same conditions of consistent wood thickness and bolt
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diameter, damage occurrence increases with the number
of bolts, and the failure mode exhibits a similar pattern.
Splitting cracks of different degrees emerge on the left and
right sides of the wood, extending from the top to below
the last row of bolts. In terms of mechanical properties,
an increase in the number of bolts corresponds to higher
initial stiffness, yield load, and peak load, accompanied
by a decrease in ductility. Ultimately, formulas for the
initial stiffness and peak load of multi-bolt steel insert
plate connection nodes are derived, utilizing bolt diameter
and quantity as independent variables. These formulas
align closely with the experimental data, validating their

accuracy.

Keywords: glulam timber; tensile connection; bolt

layout; experimental study; fitted formula
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Tab.1 Parameter information of glulam multi-bolt-

ed connection with slotted steel plate
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M2—12—230 2 2 1 12 230 6
M4A—12—230 4 4 1 12 230 6
M4B—12—230 4 2 2 12 230 6
M8—12—230 8 4 2 12 230 6
M2—14—175 2 2 1 14 175 6
M4A—14—175 4 4 1 14 175 6
M4B—14—175 4 2 2 14 175 6
M8—14—175 8 4 2 14 175 6
M2—16—105 2 2 1 16 105 6
M4A—16—105 4 4 1 16 105 6
M4B—16—105 4 2 2 16 105 6
M8—16—105 8 4 2 16 105 6
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Fig. 3 Loading device and connection components
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Tab. 4 Comparison of experimental and fitted values with current specifications

RIS Jet Higi = IRIE/KN FNEAE /KN SRR/ Y PAE/AN  5EAEERE/%
M2—12—230 v 77.01 42.2 45. 20 71.64 6.97
M4A—12—230 1IIs 142.2 84.4 40. 65 150. 22 5.64
M4B—12—230 s 157. 56 84.4 46.43 150. 22 4.66
M8—12—230 1IIs 265. 16 168. 8 36. 34 270.9 2.16
M2—14—175 v 78.53 45.69 41.82 86. 68 10. 38
M4A—14—175 1IIs 152.7 88.78 41. 86 153. 38 0.45
M4B—14—175 1IIs 146. 15 88.78 39. 25 153. 38 4.95
M8—14—175 1IIs 261. 68 177.55 32.15 250. 3 4.35
M2—16—105 v 88.19 59. 67 32.34 85. 56 2.98
M4A—16—105 1IIs 136. 88 98. 61 27.96 140. 38 2.56
M4B—16—105 1IIs 151.47 98.61 34.90 140. 38 7.32
M8—16—105 1IIs 206. 38 197. 22 4.44 213.54 3.47
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