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On the Size Effects in the Torsional Shearing Strength of Wood
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Fig. 1. The distribution of shearing stress.
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Table 1. Values of specific gravity, moisture content and average annual ring width of wood.

Species Lot Specific I\ggrﬁgll[te annu?lvfiifg €zvidth
gravity A (mm)
A 0.41--0.022 13.54-0.20 1.24:0.13
B 0.444-0.025 14.94-0.39 1.0:40.11
Western C 0.484-0.035 14.64-0.59 1.3:4+0.20
hemlock D 0.46-0.010 14.24-0.95 1.1:40.18
E 0.454-0.011 14.640.65 1.2::0.14
F 0.434-0.014 14.84-0.36 1.74:0.26
Average 0.454:0.029 14,54:0.72 1.240.26
a 0.674-0.020 15.94-0.97
b 0.634-0.020 15.5:4£0.36
Red lauan c 0.66-4-0.011 16.04-0.95
d 0.63--0.022 16.5-:0.94
Average 0.65--0.025 16.04-0.90
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Fig. 2. The maximal point of shearing stress.
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Fig. 3. Type III specimen.
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Fig. 4. The torsional test apparatus.
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Table 3. Values of maximum torque in various specimens.

Western hemlock Type 1 I III v
LT specimen
Average (ﬁ?gﬁmm 3.47 15.3 89.7 618
Variation | 0 13.7 15.6 18.1 20.7
I‘;g‘e“c‘f;fegf 32 31 2 32

LR specimen

Aorans oy 323 139 02 %
“Gacticint (%) 12.6 s 201 28
Npemimen: 2 8 2 2
Red lauan
LT specimen
Aoraus ey 290 130 o 5‘”
Vfgé?ftiicci’gm (%) 159 113 516 420
e 32 2 2 2
LR specimen
N Geatemy 2.98 11 760 =
Variation 0 133 13.5 5.79 3.70
Number of k¥) 32 32 32

specimen
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Table 4. The means of shearing strength on each
lot in various Western hemlock specimens.

Trmax (kgflcmz)

Lot Type I 11 i v
A 338 191 146 116
B 371 269 206 160
C 418 269 247 212
D 407 192 165 145
E 326 224 170 148
F 340 198 154 138

TRmax (kgf/cmz)

Table 5. The means of shearing strength on each
fot in various Red lauan specimens.

Trmax (kgf/Clnz)

Lot Type 1 1 11 v
a 349 221 168 139
b 356 214 166 137
c 367 205 165 141
d 337 205 162 138

TRmax (kgf/sz)

Lot Type I I Jiid v Lot Type I 1I m v
A 298 168 113 82.4 a 334 218 171 144
B 410 248 224 164 b - 388 232 166 141
C 380 225 189 165 c 404 211 161 132
D 355 195 166 137 d 361 204 150 135
E 345 195 170 153
F 327 203 171 154

Table 6. Values of shearing strength in various specimens.

Western hemlock

Type 1 11 111 v
Trmax (K2ffom?) 3714451 2224373 182-4-34.5 1534-31.6
Number of specimen 33 33 32 37
Trmax (KEf/em?) 3514-49.6 2054:29.2 1694-34.9 1424-31.4
Number of specimen 44 46 41 49

Red lanan

Type I 1 I v
Trmax (KEffem?) 352:4-52.1 2104-24.0 1654-7.9 1394-6.3
Number of specimen 42 39 32 32
Tamax (KEffom?) 370--48.0 216--28.1 1624-9.9 1384-6.3
Number of specimen 39 41 33 33
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Fig. 8. The relationship between log V' and log rxm., in Red lauan specimens.
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Table 7. Constants of size effect.

Western hemlock 20, 2a% 20, 2a%
Trmax 7.09 7.4041.12 10.8 11.4-3.60
Trmax 6.99 7.224+1.36 10.7 12.2:4:4.02

Red lauan
Trmax 6.76 6.75-4+0.20 10.0 10.04-0.94
Tamas 6.33 6.410.72 9.26 9.34--0.80

2ay, 2a,:  Constants of size effect calculated on all lots with Type I~IV specimens and with Type I~
1V specimens, respectively

2a%, 20%: Means and standard deviations of constants of size effect calculated on each lot with
Type I~1V specimens and with Type II~1V specimens, respectively
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Summary

The size effects in shearing strength were investigated by means of the torsional test in two species of Western
hemlock and Red lauan. The torsional tests were carried out by using four kinds of specimens whose size were
two times, four times and eight times as long as the smallest specimens respectively. The shearing strength of these
specimens was measured.

The results obtained are summarized as follows:

1) It was observed that there was a high negative correlation between logarithms of the shearing strength (log 74.5)
and logarithms of the volume of the specimens (log V). Particularly, the regression line in three kinds of specimens,
except the smallest one (Type I specimen), was very nearly identical. Accordingly, it was considered that the
shearing fracture coincided with the weakest link theory.

2) The constants of the size effect of Western hemlock specimens were 10.8 (shearing strength in radial section)
and 10.7 (shearing strength in tangential section). The constants of Red lauan specimens were 10.0 (shearing strength
in radial section) and 9.26 (shearing strength in tagential section).





