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Strength Properties of Structural Lumber from Akaezomatsu

(Picea glehnii) Thinning Crops
TakuyaFUITWARA  Hideaki TSUCHIHASHI  Hisashi AKUTSU

Bending tests of square posts and 2X4s from Akaezomatsu (Picea glehnii) thinning crops were
carried out. The following results were obtained.

1) The modulus of rupture (MOR) and modulus of elasticity (MOE) were both affected by drying
conditions. However, the differences of MOE between drying conditions were smaller than those
for MOR.

2) When the mechanical grading rules of Japanese Agricultural Standards (JAS) 143 were applied to
square posts the lower tolerance limits of MOR were higher than the standard strength at each
mechanical grade.

3) When 2Xx4s graded to the No.2 or better on JAS 600 were tested the lower tolerance limit of MOR
was higher than the standard strength of S-P-F No.2 grade.
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Table 2. Drying conditions for square posts.

1% A6 T P

a| 80~ 140 2 ~ 435 138 169

b | 80 ~ 140 2 ~ 435 114 254

c| 80~ 120 0~ 30.0 112 254

dj 80~ 120 0~ 24.0 104 254
JLBI) 6 : REERIRE (CC), A6 : HZRERIREZE (O ), T : FTER

[ (hr), P:JERFHES (kPa)

FE1x HHAKRKOHE Legend) 0 : Dry bulb temperature; A 6 : Difference between dry and wet
.o bulb t t ; T2 C tion time; P: P lied
Table 1. Description of tested logs. OE sti:;?;f:ra e onsumpHon ime FESSATE appRe
KA N
PE Hh s | KA % | Diameter at top end )isB7S £3F 204 HMOEIEEHE
oo of | Numb - (mril) = Table 3. Drying conditions for 2Xx4s.
Habitat ge 0 umber W_/J\ | Rk Usage
stand of logs min. | av. | max. ] AO T P
A= E 40 54 145 | 205 | 310 | Fkt a’ 90 1 ~ 17 134 136
B | Akkeshi 52 47 150 197 270 | Square post b 70 ~ 80 3 ~20 142 199
C | H51) 28 96 130 | 159 | 200 | 204 #F c’ 70 3~20 218 199
D | T subetsu 33 98 140 177 | 240 |2x4 4 30 3~ 17 108 199
Bl 154 155 | 195 | 295 | Erbt ¢ | 70~80 | 3~ 14 141 90
EE 38 Square post f 70 ~ 80 3~ 17 168 306
F Bifuka 7 170 | 200 | 250 | 204 iz JLBI) %52 ZB R
2x4 Legend) See Table 2.

(J. Hokkaido For. Prod. Res. Inst. Vol.18, No.3, 2004)
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Table 4. Results of bending tests by drying
conditions (square post).
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Table 5. Results of bending tests by drying
conditions (2X4).

n Err,g m o E, n Eﬁ’g m fo E,
a 69 8.57 10.3 332 8.45 a’ 27 7.88 10.9 38.2 8.57
b 40 9.02 12.1 35.0 8.51 3 27 7.94 108 35.7 8.38
c 40 9.06 13.6 38.0 8.62 c’ 27 7.95 10.0 39.6 8.70
d 40 9.04 13.4 37.8 8.74 d 27 7.92 11.9 39.9 8.33
JLBI) a-d: 552 KBW, nBRIKK, E, WHNTOTEE Y e’ 54 8.13 12.2 35.9 8.01
7% (kN/mm?), m : EKFE (%), f : FES (N/mm?), f’ 54 8.19 11.4 40.4 8.33
E, : 7> 74R% (kN/mm?) R o -f :E3IRBW, n, E, . m, f, E,: B4 £BH

Legend) a-d: See Table 2.; n: Number of specimens; Eﬁ,g: Modulus of
elasticity by tapping method in green condition; m: Moisture
content; f,: Modulus of rupture; £,: Modulus of elasticity
from bending test

Legend) a’ - f’: See Table 3.; n, E;_, m, f,, E: See Table 4.
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Table 6. Results of bending tests (square post).
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Table 8. Results of bending tests (2x4).

n m o E, P ARW

av. | 10.3 | 32.6 | 8.19 | 411 3.9

n m o E, p ARW
av. 10.7 39.5 832 | 456 | 4.4

s.d. 1.1 7.0 | 1.20 27 0.7

C 51
A > s.d. 0.3 6.6 | 1.15 24 0.6 s.d. 0.7 8.5 1.30 27 0.5
B 13 av. | 103 | 35.1 | 9.17 | 422 3.2 D g3 | AV 10.7 37.8 8.65 427 | 4.6
s.d. 0.3 9.0 | 1.18 22 0.6 s.d. 0.7 7.8 0.92 32 0.9
B 120 av. [13.0 | 369 | 8.63 | 437 4.6 F log &V 11.8 38.1 8.17 | 411 4.4

s.d. 0.6 10.5 1.07 27 0.9

2k | go |_av- [ 120 [ 356 | 856 [ 429 | 43

Pooled s.d. 1.6 74 | 1.21 28 0.8

LB A, B, E: B 1RKSR, R BREE, m: EKE (%),
S, BFERE (N/mm?), E,: #0F ¥ 74%8% (kN/mm?),
o [HEE (kg/m®), ARW : FEJEHE (mm)
Legend) A, B, E: See Table 1.; n: Number of specimens; m: Moisture
content; f,: Modulus of rupture; E,: Modulus of elasticity;
o : Density at air dry; ARW: Annual ring width
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Table 7. Tolerance limits of square posts.

S5 JE % Ty

Grade | Frequency av. sd. TL Fo
E150 - - - - 48.6
E130 2 54.9 7.3 - 39.6
E110 28 43.9 3.7 36.9 30.6
E90 109 36.3 5.2 27.1 21.0
E70 47 29.0 5.7 18.7 12.0
ES50 2 19.1 3.0 - -

FLBD - f, : #F5RE (N/mm?), TL @ FRFFARS (N/mm?),
Fo: 3T RE (N/mm?)

Legend) £,: Modulus of rupture; TL: Lower tolerance limit; F: Standard
bending strength
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(J. Hokkaido For. Prod. Res. Inst. Vol.18, No.3, 2004)

e
AR 24y AV 11.2 38.3 8.37 426 4.5

Pooled s.d. 0.8 9.2 1.09 34 0.8

ALE) C, D, F: 41 EBM, n, m, f,, E, p, ARW: H6EBH
Legend) C, D, F: See Table 1.; n, m, f,, E,, o , ARW: See Table 6.
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