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Calculation on bearing capacity of bolted connections for bamboo scrimber

LI Xiazhen'*, REN Haiqging”, LI Xianjun', XU Kang', ZHONG Yong*., HAO Xiaofeng'
(1. School of Material Science and Engineering, Central South University of Forestry and Technology, Changsha 410004,
P. R. China; 2. Research Institute of Wood Industry. Chinese Academy of Forestry. Beijing 100091, P. R. China)

Abstract: Based on analysis of the bearing capacity of the bolted connections for bamboo scrimber, the
applicability of the wood structure design codes in calculating the bearing capacity of the bolted connections
for bamboo scrimber was evaluated. A total of 48 specimens in 16 groups designed by orthogonal scheme
were tested in this study. Firstly, the applicability of Foshci’s theory model was verified. Then, the effects

of bolt diameter, end distance and main component thickness on the bearing properties of bolt connections
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were analyzed. Finally, the accuracy of design codes GB 50005 and European 5 in calculating the bearing
capacity of the bolted steel-BS-steel connections was evaluated. The result showed that Foschi’s theory
model could reflects the change characteristics of both the linear elasticity and post-yield phases, which also
expressed depicted the whole bearing processes of the connections, comprehensively. The bearing capacity
is affected by bolt diameter, main component thickness and end distance, and it is affected by the bolt
diameter most obviously when the connection meets the minimum requirements of size design. Besides,
Eurocode 5 is so conservative in calculating the bearing capacity of the bolted steel-BS-steel connections.
There is a safety reserve in calculating the bearing capacity by GB 50005, which is more suitable for
calculating the bearing capacity of the bolted steel-BS-steel connections than Eurocode 5.

Keywords: steel-bamboo scrimber(BS)-steel; bolt connection; bearing capacity; Foshci’s theory model; wood

structure
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Fig. 2 Loading diagram of bolted connection
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Fig. 4 Geometric characteristics of Foschi model parameters
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Fig. 6 Multiple comparison diagram of node bearing capacity
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Fig. 7 Typical failure modes for the samples
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Table 3 Comparison between experimental and theoretical values of joint bearing capacity

J AR AT /RN C. V. /% BRI HSAE /KN 35222/ % o EBRETHE /RN 3222/

W R RSN CV. /%
1 ®10-10d-60  79.19 12.51 40.01
2 ®10-4d-60 85. 28 5.32 36.55
3 ®10-4d-90 94. 20 8. 99 39.15
4 ®©10-7d-135  85.41 3.24 38.57
5 ®12-7d-60 86. 45 1.88 50. 28
6 ®12-4d-90 98. 22 7.22 48. 00

3.65
2.93
8.70
4.92
3.56
9. 30

38. 36 51. 56 53. 24 32.76
38. 36 55.02 53. 25 37.55
38. 36 59. 28 79. 88 15. 20
38. 36 55.09 119. 82 —40. 29
49. 59 42.63 63. 66 26. 36
49. 59 49. 51 95.49 2.78
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REEH R WEREET/KN CV./%  JEIRERAT/KN S CV. /% BRMEETHEL/KN 8225/ % PR/ KN 12/ %
7 ®12-4d-60 102,51 3.57 54. 60 2.63 49. 59 51. 62 63. 66 37. 90
8§  ®12-10d-135  84.89 0. 88 52. 96 4.96 49. 59 41.58 143. 24 —68. 74
9 P14-7d-60 97. 30 5. 28 65. 58 9.16 67. 99 30. 12 85. 96 11.65
10 ®14-4d-135  151.53 5. 49 70. 41 2.03 67. 99 55.13 193. 42 —27.65
11 14-4d-60  109. 14 1.03 74. 37 8.10 67. 99 37.70 85. 96 21. 23
12 ®14-10d-90  130.13 6.21 71.52 10.17 67. 99 47.75 128. 95 0.91
13 ®16-4d-60  117.85 3. 74 90. 98 3.39 87. 41 25. 83 103. 89 11. 84
14 ®16-7d-90  155. 85 0.78 89. 36 4.96 87. 41 43.91 155. 84 0.01
15 ®16-4d-135  159. 14 10. 17 85. 55 2.10 87. 41 45.07 233.75 —46. 89
16 ®16-10d-60  105.6 1.93 89.13 1.34 87. 41 17. 22 103. 89 1.62
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