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Ikuo Asano*, Kazuo Tsuzukr* and Hiroshi Sumr* : Internal Stress in the
Glued Laminated Wood.
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Fig. 1. Measurement of curva-
ture of beam.
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Table 1. Summary of average compressive properties on 5 ply laminated beam of
TAIWANHINOKI (Chamaecyparis formosensis M.) bonded with resin of urea type.

Number Number Thickness Specific Moisture Strength Young’s
of of gravity content modulus
L. beam Lamina (cm) (Air dry) (%) (kg/cm?) (kg/cm?)
1 1.21 0.45 12.5 482 110103
2 1.21 0.41 13.5 435 150
Al 3 1.21 0.44 13.0 476 190
4 1.22 0.45 13.0 441 130
5 1.18 0.43 14.0 504 80
Av. (T=6.03) 0.44 13.0 468 130
1 1.18 0.45 13.5 423 150< 102
2 1.22 0.44 14.0 426 110
A2 3 1.22 0.47 14.0 452 120
4 1.23 0.40 15.0 445 80
5 1.17 0.46 12.5 512 140
Av. (T =6.02) 0.44 14.0 \ 452 120
1 1.21 0.44 12.0 449 140<102
2 1.23 0.47 13.0 458 70
A3 3 1.21 0.42 13.5 452 130
4 1.22 0.45 13.5 453 90
5 1.19 0.47 13.5 482 100
Av. (T =6.06) 0.45 13.0 459 110
1 1.20 0.39 14.0 433 80103
2 1.23 0.46 13.0 494 120
Ad 3 1.21 0.45 13.0 451 110
4 1.22 0.44 13.5 474 110
5 1.20 0.43 13.5 448 110
Av. (T=6.06) 0.43 13.5 460 - 110
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1 1.20 0.40 14.0 453 100103
2 1.21 0.43 12.5 465 110
A5 3 1.21 0.43 13.0 442 180
4 1.22 0.43 13.5 412 130
5 1.20 0.48 13.0 448 100
Av (T=6.04) 0.43 13.0 444 120
1 1.19 0.46 13.5 457 90 107
2 1.21 0.44 13.0 457 190
a6 3 1.21 0.45 13.0 420 100
4 1.22 0.47 13.0. 523 160
5 1.21 0.44 12.5 504 140
Av (T =6.04) 0.45 13.0 472 140
1 1.21 0.41 13.5 357 | 60108
2 1.21 0.42 13.5 435 160
A7 3 1.22 0.43 15.5 438 160
4 1.22 0.44 13.5 464 140
5 1.21 0.39 14.0 415 80
Av (T =6.07) 0.43 14.0 422 120

Table 2. Properties of 5-ply laminated beam of TAIWANHINOKI obtained by the
ASANO’s calculating method!® of stress and deflexion of the laminated beam.

Number Examined value Computed value
bezfm Young’s modulus Young’s modulus Propotionat limit |Modulus of rupture
(kg/cm?) (kg/cm?) (kg/cm?) (kg/cm?)
Al 100103 105 %103 552 975
A2 110 133 431 897
A3 120 111 443 915
A4 100 99 487 827
A5 120 105 473 907
A6 130 127 450 967
A7 110 87 479 839

Table 3. Average strength of 2 ply laminated beam of HINOKI (Chamaecyparis obtusa

ENDL.).

B : bonded with resin of urea type

C : bonded with resin of phenol type

Number of Moisture content Specific gravity Young’s Modulus in
L. Beam % (Air dry) bending kg/cm?
B1 10.4 0.35 100103
B2 9.8 0.35 90
C1 11.9 0.42 80
C2 11.2 0.37 90
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Fig. 3 (1). Plots of measured curvature and
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Summary

The internal stress in the laminated beam of wood is calculated by the method
of TrReutic” and Kawarta®. The stress is determined by removing successive
ﬁniform layers from the surface of a test specimen and by measuring the resultant
curvature. In most of the laminated wood bonded with urea resin, the normal
stress of tension is imposed on the glue line, but its magnitude is not so large
as diminishing the strength of laminated wood.
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