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Bending performance of glued-lumber beam reinforced with steel plate

YANG Xin-hui"?,XUE Wei' ,GUO Nan'
(1. College of Engineering and Technology, Northeast Forestry University, Harbin 150040, China; 2. Mudanjiang
Normal University, Mudanjiang 157011, China)

Abstract: To improve the mechanical property of common glued-lumber beam, an reinforcing method is
proposed, that steel plate is fixed on the bottom of beam by pasting or screwing. Bending test of 21
beams were conducted to analyze the influences of steel plate thickness, with or without the screwing
on beam failure mode, bearing capacity and deformation capacity in comparison with common clued-
lumber beam. The bearing capacities are respectively increased by 73. 3%, 90. 0% and 71. 0% by
pasting steel plates with thickness of 2 mm, 3 mm and 4 mm, indicating that as the thickness of the
steel plate increases the bearing capacity increases first then decreases. When both pasting and
screwing are used with the above values of thickness, the bearing capacities are increased by 76.4 % ,
96. 9% and 148. 6% respectively, indicating that bearing capacity increases with the thickness of the
steel plate, and the reinforcing effect of thicker steel plate is obvious. With steel plate reinforcement,

the ultimate deformation is increased by 6. 2% to 61. 1% than that of common glued-lumber beam,
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and the influences of the steel plate thickness and screwing are similar to that of bearing capacity.

After verification of the glued-lumber beam reinforced with steel plate conformed on the plain section,

the bending capacity calculation formula of similar constructional member is proposed. The average

error between the theoretical value and testing value is less than 10%.

Key words: materials synthesis and processing technology; steel plate reinforced glued-lumber beam;

bending performance; test research; failure mode; bearing capacity calculation
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Fig. 1 Section combination form of different beams
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Fig. 3 Horizontal pressure device
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Fig. 4 Device to prevent vertical instability
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Fig. 5 Loading device and measuring points

layout chart of beam
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Fig. 7 Failure modes of beam with adding

screw beam with steel plate
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Table 2 Ultimate load,deformation and failure mode

of each test group beam
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Bgd-3 Bgd-3(2) 27.41 26.22 63.73 51.44 PTZE
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Bsd-3(1)  27.22 27.17 64.91 57.86 JEAuiE4E
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Fig.9 Load-strain curve of Bgd group typical specimens
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Fig. 14 Equivalent calculation diagram of beam
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Table 3 Comparison of theory value and test

value of bending capacity

he/ A/ B/ (KN » m)jst 95 /
205 a&(fa) o fu) s o .
mm mm® S R
B 77.64 34.08 36.57 — 5.92 6.08 2.65
Bgd-2 63.77 36.78 27.2 100 8.69 10.469  20.44

Bgd-3 59.84 41.33 27.43 150 10.36 11.115 7.33

Bgd-4 62.85 35.48 25.59 200 851 10.203 19.94
Bsd-2 68.13 44.56 37.08 100 9.76 10.82  10.89
Bsd-3 63.42 50.99 37.35 150 12.12 12.848  6.02
Bsd-4 58.40 59.27 37.79 200 15.14
FE - - - - - - 9.59
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