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Bending Performance of Timber Composite Beam Fastened with Bamboo/Wood Dowels

LI Qiao.SONG Huan, WANG Zhi-qiang”

(College of Materials Science and Engineering . Nanjing Forestry University s Nanjing 210037, Jiangsu,China)

Abstract; Four-point bending tests were carried out on double-layer timber composite beams fastened with

bamboo and wood dowels. The connection parameters included the types of dowels (bamboo dowels and

wood dowels) ,the connection angles (45,60,and 90°) and the diameter of the dowels (8,10,and 12 mm).

The results showed that the stiffness of the composite beams using bamboo dowels increased by 11% and

18% compared with wood dowel connection when connected at 90° and 60°, respectively; the stiffness of

composite beams increased gradually with the increase of dowel connection angle,and the stiffness of 90°

connection increased by 7% and 29% compared with 60° and 45° connection, respectively; the increase of

bamboo dowel diameter could also effectively improve the stiffness of composite beams.
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Table 1 Basic physical and mechanical properties of wood dowels and bamboo dowels

£ RS e EUES HRE/ N W/ (g em™?) P2 18 2/ MPa
W10 A Ay 13.0(4. D 0.57(9.8) 51.23(23.6)
B8 P 9.5(10. 4) 0.75(5.6) 94, 25(20. 0)
B10 T 9.8(5. 1) 0.68(14.0) 65.65(22.0)
BI12 i 9.4(7.2) 0. 66(5.6) 61.49(17. 1)
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Table 2 The configurations of timber composite beams

i s P BEAR/mm  HETAMAE/ O
W10-60° A 10 60
W10-90° A 10 90
B10-45° T 10 45
B10-60° T 10 60
B10-90° T8 10 90

B8-60° (dE:! 8 60
B12-60° LUEE] 12 60
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Fig. 1 Three angle connected composite wood beams
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Fig. 2 Four-point loading test of timber composite beams
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Table 3 Initial stiffness and ultimate load of timber

composite beams

i ra wz S
W10-90° £/(N+ mm 1) 313.29 6.05 6.83
Frax /KN 10.18 1.96 2.26
12 0. 20
W10-60° £/(N * mm 1) 275.42 36.93 41. 34
Frax /KN 8.51 0.91 1.03
b2 0.13
B8-60° k/(N+mm ') 339.46 25. 90 29. 31
Fnax /KN 10. 32 1.37 1.55
12 0.25
B10-60° /(N +mm~1) 324,31 18. 26 20. 66
Fnux /KN 12.57 0.41 0.45
2 0. 22
B12-60° /(N +mm~1) 416.65 57.19 20. 66
Frax /KN 10. 62 1.16 1.82
7s 0. 39
B10-90° k/(N+mm™1)  346.24 31.09 35.18
Fua /KN 9.77 1.47 1.66
12 0.26
B10-45° k/(N+mm 1) 268.78 16.05 18.15
Frax /kN 8.98 0. 30 0. 34
b2 0.12
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Fig. 3 Load-deflection curves of timber composite beams
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Fig. 4 Typical failure of timber composite beams
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