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Numerical Simulation on Bending Behavior of
Vertical Mechanically Spliced Wooden Beams

LIU Yongjun,LI Yaxiong
(School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract ; In order to study the variation of bending behavior of vertically spliced wooden beams
under different screw diameters and screw insertion angles. The finite element software ABAQUS
was used to establish eight models, studying the effects of different screw diameters (8 mm,
10 mm,12 mm,16 mm) and screw insertion angles(45°,60°,90°) on the ultimate line loads and
mid-span deflections of the spliced wooden beams. Screws were arranged in piecewise uniform
distribution , the screws and wooden beams use beam-to-solid coupling. When insertion angle at
90°, compared with 8 mm screws, the ultimate line load was increased by 11.38% and the mid-
span deflection was decreased by 17. 88% of splicing wooden beams with 16 mm screws. When
diameter is 8 mm,insertion angle at 45° compared with 90°,the ultimate line load was increased
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by 11.38% and the mid-span deflection was decreased by 14. 60% of splicing wooden beams.

Increasing the diameter of screws can improve the bending behavior of splicing wooden beams , but

the smaller the insertion angle of screws,the smaller the influence of changing the diameter on the

bending behavior of spliced wooden beams. Decreasing the insertion angle of screws can improve

the bending behavior of spliced wooden beams,but the larger the diameter of screws,the worse the

effect of decreasing the insertion angle to improve the bending behavior of spliced wooden beams.

Key words : spliced wooden beam ;bending behavior;diameter of screw ;insertion angle of screw;

beam-to-solid coupling
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Fig.1 Shear flow of spliced wooden beams under
uniformly distributed loads
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Fig. 3 Schematic diagram of spliced wooden beams
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Table 1 Elastic parameters of Chinese fir
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Fig.7 Longitudinal stress contour plots of spliced wooden beams
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Table 2 Simulated results of spliced wooden beams

PRI 5 HA%/mm ETAMBE/(°)  BRZME/ (KN-m™")  BEHFHE/mm  BETRKI /KN
D8L120A90 8 90 28.056 85.34 11.71
DIOL120A90 10 90 29. 400 76. 12 17.94
DI2L120A90 12 90 30.912 72.91 19.73
DI16L120A90 16 90 31.248 70. 08 23.93
D8L120A60 8 60 30. 156 75. 80 11.07
DI2L120A60 12 60 31.248 70. 95 15.63
DBL120A45 8 45 31.248 72.88 7.36
DI2L120A45 12 45 31.416 68. 94 10. 15
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