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The longitudinal vibration method and full scale static bending test were used to evaluate the strength
properties of 82 pieces of lumber taken from 30 logs of middle- class-diameter sugi (Cryptomeria japonica
D. DON) produced at the Takakuma Experimental Forest in southern Kyusyu. An investigation was conducted
into the merits of using the following selection criteria for the purpose of classifying lumber according to
strength quality : 1) selection according to saw patterns on logs ; 2) selection according to stress grading of
dynamic elasticity of logs by longitudinal vibration (EfL) ; and 3) selection based on both 1) and 2) together. It
was found that all three selection methods were useful for distinguishing the strength properties of lumber
samples. In particular, in the case of selection using the sawing position alone, the Young’s moduli for outer
lumber samples without pith were from 10 to 15 percent higher than those for samples of inner lumber with
pith. However, the moduli of rupture (MOR for selected lumber samples showed an effect of only 2%. It is
considered that to assure confidence in lumber strength in terms of MOR, weakening factors such as knot

diameter and grain angle need to be taken into account.

Key words : Sugi (Cryptomeria japonica D. DON), Middle- class - diameter log, Lumber, Stress grading,

Sawing position, Longitudinal vibration, Full scale static bending test.
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Fig. 1. Sawing Patterns.
Legend : ¢ : Diameter at top end.
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Fig. 2. Relationship between sampling heights and
the ratio of EfL to that for Ist logs.

Table 1. The properties of sample logs.

)} feol ARW EfL
(cm) (g/cm3) (mm) (tf/cm)
1st logs Mean 20.8 1.00 3.4 47. 4
CV (%) 7.9 8.5 10.2 14.1
2nd logs Mean 17. 1 0.91 3.5 57.1
GV (%) 8.9 7.0 12.9 8.1
3rd logs Mean 12.7 0.94 3.8 56.0
cV (%) 11.0 8.2 7.6 14.7
All logs Mean 16.9 0.95 3.6 53.5
CV (%) 21.6 8.7 10. 1 14.9

Legend :

: Diameter at top end, p : Density, ARW : Average ring width at bottom and top end of

log, EfL : Dynamic elasticity of logs for longitudinal vibration, CV: Coefficient of vartiation.
Note : Number of all logs is 30 (Ist logs: 10, 2nd logs : 10, 3rd logs : 10).
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Table 2. The strength properties of sample lumbers.

og o kd Efg MOEg Efkd MOEkd MORkd

(g/cm®) (g/cm’)  (tf/end) (tf/cnd) (tf/crm) (tf/cmi)  (kef/crmi)
All Mean 0.7 0.4 48.9 37.9 52.9 53. 1 443
lumbers CV (%) 15 4 14. 4 16.4 15.5 16.4 14.6 116
Inner Mean 0.7 0.4 44. 4 35. 1 48.3 50.0 433
lumbers CV (%) 15.2 13.5 16.0 15.4 12.5 16.5 12.4
Outer Mean 0.6 0.4 50.9 39.1 55.0 54.4 447
fumbers CV (%) 14.3 12.2 15.0 14.5 14.5 13.0 11.2

Legend : p :see Table 1., Ef: Dynamic elasticity for longitudinal vibration, MOE : Moduli of elasticity

for static bending test, g: green lumbers, kd : kiln-dry lumbers.
Note : Number of all lumbers is 82 (Inner lumbers 25, Outer lumbers : 57).
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Table 4. The ratio of EfL. for logs to Efg of
green lumbers and Efg of green lum-
bers and Efkd of kiln-dry lumbers.

Efg/EfL Efkd/EfL
All Mean 0. 96 1.03
lumbers CV (%) 15.8 16. 1
Inner Mean 0. 86 0.94
lumbers CV (%) 14.3 17.0
Outer Mean 1.00 1.07
lumbers cV (%) 14. 4 14.1
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Table 5. The strength properties of lumbers selected by grading for EfL.

MORkd

Classes Efg MOEg Efkd MOEkd
(Ranges) (tf/cm) (tf/cm) (tf/cm) (tf/cm) (kgf/cm)
L40 Mean 44.8 35.0 48.6 48.9 437
(30<EfL=50) CV(%) 15. 4 14.6 14.6 13.0 11.3
L60 Mean 51.8 39.9 56.0 56.0 447
(50<EfL=70) CV(%) 14.4 13.9 14.9 13.0 11.7
Totals Mean 48.9 37.9 52.9 53.0 443
(30<EfLZ70) V(%) 16. 4 15.5 16. 4 14. 6 11.6

Note : Number of L40 lumber is 34, L60 lumber is 48.

Table 6. The strength properties of kiln-dry lumbers selected by using both EfL and sawing position.

Efkd MOEkd MORkd
Classes (tf/cm) - (tf/cm) - (kgf/cm)
(Ranges) Inner Quter Inner Quter | nner Quter
L40 Mean 43.4 50. 4 45.4 50. 1 417 444
(B0<EfLZ50) CV(%) 10. 3 13.8 10.0 12.8 14.3 9.7
L60 Mean 51. 1 58.5 52.6 57.8 442 450
(50<EfL=S70) CV(%) 17.5 11.6 16.6 10.2 10. 8 12.1
Totals Mean 48.3 55.0 50.0 54. 4 433 447
(30<EfL=X70) CV (%) 17.5 14.5 16.5 13.0 12. 4 11.2

Note : Number of L40 inner lumbers is 9 and that

of outer lumbers is 25.
Number of L60 inner lumbers is 16 and that of outer lumbers is 32.
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Fig. 5. Distribution frequency of selected Efkd
by using together of grading for EfL
and sawing position.

Table 7. The 5% parametric lower torelance
limits (5% PTLs) of MORKkd of
Iumbers selected by using both EfL
and sawing position.

Classes Inner Outer No
(Ranges) position position position
L40
(30<EfLZ50) 347 387 364
L60
(50<EfLX70) 366 374 369
Totals
(30<EFLZT0) 347 380 366

Note : Unit : kgf / cm?
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