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NONLINEAR ANALYSIS FOR LAMINATED VENEER LUMBER
CONSIDERED AS ORTHOTROPIC MATERIALS
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In recent years, stabilizing material quality, from the viewpoint of ensuring the dimensional accuracy, it has been developed for

engineered wood.

In order to make effective use of wood as a building material, it is important to elucidate the complex strength

performance of "orthotropic materials". From the background, in this report, we aim to build high precision evaluation method of

material properties by first focusing on veneer laminate among various wooden materials. In numerical analysis, elastic and

elasto-plastic analysis is performed considering orthotropic anisotropy.
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Fig.2 Test piece size and Overview of compression test
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Tablel Result of Compression test (N/mm?)

Direction Elastic modulus Strength(max)
L 17989 50.0
'I;JVeI-‘A R 1004 10.1
P T 671 12.1
L 10226 43.2
T;‘VeI-JB R 832 15.9
P T 7987 20.1

Photol Test piece of after Compression test (Type B-R and B-L)
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Fig.5 Overview of Twisting test
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Table2 Result of Twisting test (N/mm?)

Test piece TypeA-L | TypeA-T | TypeB-L | TypeB-T
Shear 605.9 124.3 287.4 248.6
modulus G
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Table3 Shear modulus (N/mm?)

Test piece Grr Grr Gry
LVL Type-A 996.7 33.47 215.1
LVL Type-B 100.4 22.73 474.4
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Table4 Experiment ratio and Common ratio (LVL Type-A)

Table6 Hill Parameter (LVL Type-A)

Fr 50.0 N/mm? Frlo, 1.0
Fp 10.1 N/mm? Fglo, 0.202
Fp 12.1 N/mm? Fplo, 0.242
Frp 10.78 N/mm? NEY N 0.3735
Fpp 2.46 N/mm? BFy, [o, 0.0853
Frp 8.82 N/mm? NEV P 0.3054
%, 50.0 N/mm? oo =1Fp,

Ey 17.99 N/mm? Ey = E; 11000

Table7 Hill Parameter (LVL Type-B)

F, 43.2 N/mm? Fp /o, 1.0
Fp 15.9 N/mm? Fplo, 0.202
Fp 20.1 N/mm? Fp /o, 0.242
Frr 6.21 N/mm? NEY N 0.3735
Fpr 4.19 N/mm? NEYER 0.0853
Frp 8.90 N/mm? 3F,, [0, 0.3054
% 43.2 N/mm? oy =Fp,

Ey 10.226 N/mm? Ey = E;, /1000

LVL Experiment | Common
value
Type-A ratio ratio
Elastic £y, 17989 EL/E] 1.00 1.00
modulus Ep 1004 Ep/Ey, 0.056 0.1
(N/mm?) Ep 671 Ep|Ey, 0.037 0.05
VLR 0.370 — — —
Poisson
Vrr 0.406 — — —
ratio
Vir 0.854 — — —
Shear G 996.7 E/Grr 18.0 15-20
modulus | Ggp 33.5 Ey|Grp 30.0 25-55
(N/mm2) Grr 215.1 E,|Grr 3.1 0.5-1

Table5 Experiment ratio and Common ratio (LVL Type-B)

LVL Experiment | Common
value
Type-B ratio ratio
Elastic By, 10226 Ep/E] 1.00 1.00
modulus Ep 832 Ep/Ey 0.081 0.1
(N/mm2) Ep 7987 Ep|E) 0.781 0.05
VLR 0.655 — — _
Poisson
Ve 0.097 — — —
ratio
Vir 0.000 — — —
Shear Grr 100.4 E,/Grg 101.8 15-20
modulus Gry 22.7 Ey/Grr 36.6 25-55
(N/mm?) Grp 474.4 E; |Gy 16.8 0.5-1
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Fig.18 Stress Concentration (B-1)
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