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The Bending Strength of Laminated Beams Composed of

Douglas Fir and Sugi
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MGE&#&HME 7 3 +da¢

(BA7 © GPa)
No 1 2 3 4 5 6 7 8
&7 2 kB 14.7 147 13.1 1.3 13.1 13.1
(R4=v) TFHBR 147 147 131 13.1 1.3 10.3 1.3 11.3
WESIF LR 98 7.8 7.8 59 59 59 7.8 0.8
() TR 7.8 5.9 5.9 3.9 3.9 3.9 5.9 7.8
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£—2 HEIITOYYIRE, WE, FHERE

SERE Mo NE7 315 ("4=v) WEZ I+ (R¥)

MGE E THEERIR MGE &\ FHERE

(GPa) (mm) (GPa) (mm)

1-1 16.1 0. 550 4.01 9.2 0.479 4.25

1-2 16.7 0. 564 2.85 9.2 0. 449 3.43

2 15.2 0.543 3.33 8.6 0. 369 4.22

3 14.2 0.545 3.73 6.8 0. 385 4.83

4 13.3 0.471 4.53 6.7 0. 363 4.76

5-1 12.9 0. 498 4.44 5.4 0. 382 6.53

5-2 11.4 0. 461 5. 46 5.2 0.378 4.94

6 11.2 0. 482 4.20 5.4 0. 353 5. 04

7 12.9 0. 506 3.20 5.2 0. 363 4.70

8 13.2 0. 506 4.18 7.1 0.429 2.73

iy 0.512 3.86 9.2 0. 395 4.71
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B No MOE Ef Eo Ecal Eo/Ecal MOE/Eo  Ef/Eo
(GPa) (GPa) (GPa) (GPa)

1-1 12.5 11.6 13.8 14.6 0.94 0.91 0.84
1-2 12.9 11.4 14.2 14.9 0.95 0.91 0. 80
2 11.6 10.0 12.6 13.3 0.94 0.91 0.79

3 11.3 10.2 12.2 12.6 0.97 0.92 0.83

4 10.0 8.6 10.8 11.6 0.93 0.93 0.82
5-1 10.0 8.6 10.7 11.3 0.95 0.93 0.83
5-2 8.8 8.2 9.4 10.3 0.92 0.94 0.91
6 8.9 9.8 9.5 10.2 0.94 0.94 0.86

7 10.8 9.8 11.6 11.6 1.00 0.93 0.84

8 10.6 10.8 11.5 12.3 0. 94 0.92 0.94
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6P 6m 6m/ /6p 7m 6cmf 6cmc 6 m/6cmf Tecm tm/ T cm s
R Na
(MPa) (MPa) (MPa) (MPa) (MPa) (MPa)
1-1 383 545 070 186 595 208 092 173 107 F]
1-2 349 502 069 172 560 174 090 158 109 BEh (51%)
2 260 368 071 125 413 115 089 114 110 i (5lER)
3 274 376 073 128 427 119 088. 117 110 i (5l%)
4 233 306 076 104 348 86 088 094 110 BEIh (515R)
5-1 267 335 080 115 380 94 088 103 111 B (515R)
5-2 287 392 073 133 449 118 087 122 110 FJ
6 253 274 092 093 316 82 087 085 109  fi (BIER)
7 226 301 075 103 333 111 090 095 108 i (51ER)
8 301 431 070 147 461 194 094 140 105 HUh (515K)
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Summary

The author examined the bending strength of Japanese cedar laminated beams with different compositions of
wood species, which used Douglas fir as the outer layer lamina. Douglas fir is used commonly as a lamina in
structural laminated beams, since its strength is higher than cedar. The number of composite lamina of the
laminated beams was 10. The results are summarized as follows:

1) The bending strength (modulus of direct elasticity, bending strength) of the laminated beams increased, as the
modulus of elasticity of the lamina increased.

2) Bending modulus of elasticity of the laminated beams could be estimated by the modulus of the composite lamina.

3) Under the experimental conditions (lamina composition, section size, loading method), shear deflection
accounted for all deflections in the bending became 7.67%. The effect of the shearing deformation on the bending
modulus of elasticity of appearance was large.

4) At most edges of the outer layer lamina, larger stress was observed than was estimated by the apparent bending

strength. Actual shearing stress was a little smaller than the apparent shearing stress.





