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Bending Properties of Glulam Made by Domestic Fast-Growing Chinese Fir
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LONG Weiguo"”, ZHONG Yong’

Abstract: To better utilize the vast fast-growing forest resources in China, the bending properties of glulam made
from domestically produced machine graded laminas of fast-growing Chinese fir were studied. The results show that
the production of laminas with strength grade M22 and M18 accounts for more than 80% . The bending properties
of glulam are significantly influenced by the grade and lay-up methods of the laminas, and the coefficient of variation
of the bending properties is significantly reduced compared to individual lamina. The highest strength grade of glulam
made by domestic fast-growing Chinese fir is TC;40, in which TC;32 or TC,,;,32 account for most of the production,
and the design value of bending strength exceeds the value specified in GB 50005—2017 Standard for Design of
Timber Structures.
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Table 1 Results of machine graded

E./GPa o/(kg-m™)
Grade Number Proportion/ %
Section Mean value Section Mean value
S =11.20 12. 84 =480 497 11 0.6
1 [9.40,11.20) 11.62 [430,480) 450 193 10.0
Il [7.60,9.40) 10. 08 [380,430) 409 772 39.8
Il [5.80,7.60) 8.70 [330,380) 367 842 43.5
R <5.80 7.37 <2330 321 119 6.1
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Fig.1 Tests of mechanical properties
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Table 2 Mechanical properties of Chinese fir laminas

E, o 1A Grading method
Grade - . . Elastic
Value/ . . Value/ . ,, othpercentile Value/ . ,, Othpercentile  Stress
GPa COV/% MPa cov/% value/MPa MPa Cov/% value/MPa grade modulus
grade
1 12.634 9.7 50. 46 21.7 32.45 30. 60 26.1 17.46 M26 M;12
1} 11.641 10.2 47.67 21.5 30. 81 24.47 26.1 13.96 M22 M,11
I 10.411 11.7 41.28 21.4 26.75 18.76 22.1 11.93 MI18 M, 10
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Table 3 Parameters of specimens B2 g

Parameter T1 T2 T3 Y1 Y2 Y3

Number 5 15 5 5 5 10
o/(kg=m™) 439 403 369 403 377 386
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Fig. 3 Typical failure modes of Chinses fir glulams
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Fig.4 Force-desplacement curves of specimens
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Table 4 Modulus of elasticity and bending strength of specimens

E, I E, I
Group Group
Value/MPa COV/% Value/MPa COV/% Value/MPa COV/% Value/MPa COV/%
T1 13211 4.40 53.23 8.51 Y1 12 760 7.04 46. 50 8.94
T2 11083 9.75 44.98 14.93 Y2 11458 4.71 40. 20 7.52
T3 9 608 3.62 29.87 14.71 Y3 11422 5.98 39.61 18.57
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Table 5 Comparison between test value and predictive value of bending properties of glulams

£, I
Group

Test value/MPa  Predictive value/MPa Error/ % Test value/MPa  Predictive value/MPa Error/ %

T1 13 211 12 634 —4.57 53.23 52.52 —1.33

T2 11 083 11 641 5.03 44.98 48.22 7.21

T3 9608 10411 8. 36 29. 87 36. 04 20.65

Y1 12 760 12175 —4.58 46. 50 47.79 2.77

Y2 11458 11 824 3.19 40. 20 43.54 8.31

Y3 11422 11 544 1.08 39.61 42.62 7.61
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Table 6 Characteristic values of bending strength and calculated
values for elastic modulus of glulams

Lay- St th
Growp f,/MPa E,/MPa E/MPa 2 P rene
grade grade
T1 42.79 13211 11586  TC,36 TC,40
T2 33.01 11083 8932  TC,32 TC,32
T3 20. 37 9608 8426  TC,28 TC,20
Y1 37.03 12760 10548  TCyp28  TCyp36
Y2 33.07 11458 10048  TCyp24  TCyp32
Y3 26.01 11422 9987  TCyp24  TCyp24
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Table 7 Design values of bending strength of glulams
MPa
Method T1 T2 T3 Y1 Y2 Y3
Design value 29.5 23.0 14.2 25.8 22.9 17.9
GB 50005—2017 27.9 22.3 19.5 22.3 16.7
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