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Evaluation Methods of Bending MOE of Cross-Laminated Timber

Made from Domestic Japanese Larch Lumber
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Abstract: Domestic Japanese larch lumber was used to prepare cross-laminated timber (CLT) samples.
Modulus of elasticity (MOE) was tested using a static method and longitudinal vibration. Shear analogy
was also used to predict effective bending stiffness. Feasibility and accuracy of nondestructive testing
technology and theoretical calculation were analyzed.

Testing results showed that: 1) MOE was improved by increasing the span/depth ratio and should be more
than 24; 2) Dynamic MOE was higher than static MOE with less than 10% of relative error; 3) Effective
bending stiffness of the CLT samples was predicted by shear analogy with less than 5% of relative error
between predicted and measured values.
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Tab.1 Modulus of elasticity of domestic

Japanese larch lumber

pors AT, SRR o~ tt i/

GPa “FH41E/GPa %
L-timber 8§<MOE<12 10.33 (1.00) fRFEE4 338
M-timber  12<MOE<16 13.86 (1.49) hRiEA 499
H-timber MOE>16 16.21 (1.46) miEEd 163
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Tab.2 MOE of CLT with different span/depth ratio

B PR MOE/GPa A5 5 AR
t A T TON| M %

34 30 13.86 18.20 10.25 20.05
30 30 13.40 19.16 9.92 20.88
24 30 13.22 17.66 9.88 19.68
21 30 12.74 16.53 9.47 18.97
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Tab.3 Analysis of variance for MOE with different
span/depth ratios

PN MOE/GPa 95% 5 X I
(BRI \ B -

YIE 7% RS IR R
30 5 34 —0.46 0.69 0.50 —1.84 0.91
24 534 —0.63 0.69 0.36 —2.01 0.74
24 530 —0.17 0.69 0.80 —1.55 1.20
211534 —1.12 0.69 0.01 —2.50 0.25
214530 —0.66 0.69 0.03 —2.04 0.71
21524 —0.48 0.69 0.48 —1.87 0.89
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Tab.4 MOE by longitudinal vibration and static bending

P )#& MOE #75 MOE
WS
TFHIME/GPa R REU%  THME/GPa R REU%
H-CLT 10 18.12 3.24 16.76 6.09
M-CLT 10 14.05 5.01 13.06 3.74
L-CLT 10 11.01 436 10.34 2.63
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Fig.1 Fitted curves between dynamic MOE and
static MOE of CLT

o3a



w32k HIM
Vol. 32 No.3

Rt Toll.
CHINA WOOD INDUSTRY

201845 H
May 2018

2.3 EHERGUENIE
MHBYH 2Lk, HEH CLT RISt S NI,
ZERHIT R 5,

&S5 CLT FHMTRIE
Tab.5 Effective bending stiffness of CLT

SRS WIEE/ (10N xmm?/m)

CLT %5

it SNME MR ZE /%
L-CLT 350.16 363.52 —3.68
M-CLT 469.67 459.14 2.29
H-CLT 561.41 589.22 —4.72
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