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On the strength properties of Sugi-wood (Cryptomeria
japonica D.Don)

Osamu INoskeE and Masasuke SuHiBuva

Summary: The modulus of rupture of wood is closely related to its tensile and compressive
strength. The theoretical equations in bending of wooden beams were introduced by Dr. Kon
and Dr. Sawada. If the ratio of depth of a rectangular beam to its span length is enough
small to avoid the failure by shear along the grain, a beam shoud be expected to faill in
the first place on the comperssion side due to the crushing action, followed by failure on
the tension side.

One of the purposes of our experiments is to find the pure tensile strength of a wood
specimen by comparing the data on the tensile strength with those of the bending strength and
the compressive strength in the pair samples.

A small clear wood beam is cut from the bolt, and the two specimens for tension tests
are prepared near the stick for a beam. The density, the portion in the bholt, moisture
content are all nearly equal in the pair samples.

It is well known that the mechanical properties of wood are extremely variable, not only
between different species and different trees of the same species, but also between specimens
cut from different portions of the same tree. We observed how the mechanica l properties
vary with the distance from the pith to periphery.

As the samples three kinds of Sugi was used in the air-dry condition (Yabukuguri,
Urasebaru, Obi-Sugi in Kyushu).

(1) The modulus of rupture, Yonug’s modulus and tensile strength increase with the increase
of distance from the pith, especially the rate of the increase in tensile strength is very
large near periphery.

(2) The shape of load-deflection curve in center loading is very different between these
Sugi-woods, and the work in bending to maximum load will represent the feature of the each
strength properties.

(3) The ratio of bending strength (gpe) to crushing strength (0c) amounts to 1.75 for
common Furopean pine-wood in the air-dry condition. In our experiments using Sugi-woods

in Ehime and Kyushu, the relation can be expressed by the following equation:

Obe =1.531 Op + 126 (X942 )
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(4) When loaded in direct tension, the stress-strain curve will be straight up to the
prbportional limit, in general. But, in some cases there are two linear regions with different

gradients up to the proportional limit.
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FIE | BKE | & /AME | R | BRI | POl | B | B VE | B RS | SR
n|T 727 44| 543 | 778 375 95 | 0.174 |0.387|0.470|0.341| 0.029 | 0.076
My 5 & x| b6 474 | 603 346 64 | 0.135 |0.319|0.872|0.280 | 0.020 0.065
Els v 2 % 6| 571 738 | 404 70 | 0.123 | 0.370 | 0.424 | 0.323 | 0.020 | 0.054
T v 1|18 | 670 | 892 | 47 9l 0.136 | 0.375|0.438|0.283 | 0.029 | 0.077
” 2| 14 | 637 719 | 544 51 0.080 | 0.394 | 0.469 | 0.353 | 0.033 | 0.084
g3y 1| 15| 472 | 595 | 892 60 | 0.127 | 0.358|0.421|0.312| 0.031 | 0.086
= 7 2| 67 | 837 | 749 | 405 103 | 0.192 |0.348 | 0.392 | 0.312 | 0.021 | 0.060
v+ #H 9| 18| bl4 | 587 | 877 55 | 0.185 | 0.347|0.429|0.308| 0.029 | 0.084
Bl tv~1l| 19| 443 | 593 | 365 68 | 0.152 | 0.335|0.393 | 0.201 | 0.028 | 0.084
” 3| 21 538 | 655 | 425 54 | 0.100 | 0.347|0.404 | 0.307 | 0.020 | 0.058
Bi=7%091 8 | 413 | 531 | 843 108 | 0.263 [0.320| 0.345 | 0.282 | 0.020 | 0.062
” 2| 20 | 545 | 674 | 432 80 | 0.146 | 0.389|0.451 |0.342 | 0.033 | 0.086
EE|2 ~ 1| 2 | 678 | 824 | 365 107 | 0.158 | 0.399 | 0.444 | 0.330 | 0.026 | 0.065
*o< (fEEE) 9 424 | 513 385 42 | 0.099 | 0.354 | 0.484 | 0.304 | 0.043 0.121
Ny v 24| 698 | 817 | 505 74 | 0.106 |0.452 | 0.489 | 0.422 | 0.021 | 0.047
a x 7 | 2 | 68 | 801 6156 47 | 0.069 |[0.404 | 0.504 |0.875| 0.034 | 0.058
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