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Withdrawal Resistance of Some Nails to Sugi-Wood Growing
in Takakuma University Forest
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(Laboratory of Wood Utilization)
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Fig. 1. The shape and dimension of specimen, and
a point of hammered nail on specimen.
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Fig. 2. The example of curves on withdrawal tensile load and displacement for each nail.
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Table 1. Withdrawal-resistance of three types of nail on to five kinds of sugi-wood growing in

Takakuma University Forest.

® @ ® @ Smooth nail (® Screw nail ® Wood screw

Species S.G. | Ave. | M. C. (kg/cm) (kg/cm) (kg/cm)

ARW,

(cm) (%) R T L R T L R T L
Yakusugi 0.48 | 0.68 13 19 15 11 20 14 9 90 86 76
Measasugi 0.38 | 0.74 14 18 10 7 19 14 6 68 48 46
Kumotoushisugi 0.38 | 0.89 14 12 8 5 18 13 9 67 62 52
Yoshinosugi 0.38 | 1.03 13 11 5 5 10 7 5 63 52 42
Obiarakawasugi 0.36 | 1.16 14 8 6 4 15 8 4 58 52 39

®
@
(B Screw type nail chequered head countersunk.
(® Wood screw.

Driving direction : (R) : Radial direction,
(L) : Longitudinal direction

Specific gravity, (2 Average annual ring width, (3 Moisture content.
Smooth type nail with chequered head countersunk.

(T) : Tangential direction
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Fig. 3. Relation between specific gravity and with-
drawal-resistance under each direction.
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Fig. 4. Relation between specific gravity and with-
drawal-resistance to hammered smooth type
nail with chequered head countersunk in 5
kinds of Sugi-wood.
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Fig. 5. Relation between specific gravity and with-
drawal-resistance to hammered screw drive
type nail with chequered head countersunk in
5 kinds of Sugi-wood.
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Fig. 7. Relation between average annual ring width
and withdrawal-resistance to hammered
smooth type nail with chequered head counter-
sunk in 5 kinds of Sugi-wood.
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Summary

In this paper, investigations were carried out on a withdrawal-resistance, in the case when nailes
were driven on a specimen in air drying condition through the five kinds of Sugi-woods (Cryptomeria
japonica) growing at Takakuma University Forest, Kagoshima Prefecture.

The five kinds of Sugi-wood are Yakusugi-, Measasugi-, Yoshinosugi-, Kumotoushisugi- and
Obiarakawasugi-wood aged 52, 27, 28 and 28, respectively.

The experimental results obtained concerning the withdrawal-resistance and other properties are
summerized in Table 1 and Figs. 1-9.

1. Concerning the withdrawal-resistance the highest value was noted in Yakusugi-wood, and the
lowest one in Obiarakawasugi-wood.

2. A average withdrawal-resistance was ascertained to be dependent on the specific gravity of
Sugi-wood growing at Takakuma University Forest.

3. Withdrawal-resistance to respective nail types, which were asorted into chequeredhead counter-
sunk-smooth type and -screw type, was decreasing in accordance with the width of average annual
ring. But a withdrawal-resistance to wood screw was independent of the width of annual ring.



