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Table 1. BRAAZATOBLDEHEEE
Strength of compression for stakes before setting.

Table 1 DE XV TH5,

No. of Standard
No. of stakes test pieces Mean value deviation
Sapwood 35 70 232kg [cm? + 36kg/cm?
Heartwood . 35 70 272 =+ .40
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An example of developing figure for each part of stakes.
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© .Table 2. " R ¥ OEWEEC BT HEMBELRILR (%) OVFHELEHERE
Mean value and standard deviation of variation for strength

of compression on each grade of damage.

Grade of damage 0 ’ 1 2 3
s f 20 60 26 13
. Sapwood X — 6.5% —13.1% - —28.0% - —38.0%
T s + 8.3% +10.2% +10.0% +11.4%
f 46 53 1 7 12
Heartwood X — 4.5% —12.0% —23.0% —37.0%
S + 6.7% + 7.4% + 4.2% - +14.3%

Note f: Number of test pieces. X : Mean value. s: Standard deviation.
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VARIATION FOR STRENGTH OF COMPRESSION

Fig. 2 #WEECE T 5EMEELLROEKS

Frequency of variation for strength of compression each grade of damage.
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Table 3. - KBIHREITE T 5 7Y V3 VEHEOFHIE & EHEIRE
Mean value and standard deviation of Brinell hardness
on each coefficient of decay.
Coefficient of decay 0 Stain 1 2 . 3
f 189 — 126 111 . 45
Cross section X 1.8 - 1.7 0.5
S + 0.4 — + 0.5 + 0.5 =+ 0.3
f 248 213 342 66 —
Radial section X 0.50 0.39 0.22 0.10 —
S + 0.19 + 0.16 &+ 0.15 -+ 0.09 —
f 189 116 287 61 —
Tangential section X 0.34 0.32 0.21 0.09 —
S + 0.17 + 0.16 + 0.14 -+ 0.06 —_
f : Number of measuring point. X : Mean value. s: Standard deviation.
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Frequency of Brinell hardness on cross section for each coefficient of decay.
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Frequency of Brinell hardness on radial and tangential section for each coefficient of decay.
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cross section and variation for strength cross section and variation for strength
of compression on sapwood of SUGI. of compression on heartwood of SUGI.
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Relation between degree of decay on
side section and variation for strength
of compression for sapwood of SUGI.
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Relation between degree of decay on
side section and variation for strength
of compression for heartwood of SUGI.

Table 4. EREMEEEZR/LE & BB & OO BRI

Coefficient of correlation between variation for strength of

compression and degree of decay.

No. of test piece Cross section Side section
Sapwood 132 —0.995 . —0. 837
Heartwood 126 —0.622 —0.729
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Table 5. A FOEWEBICH 2 MIEBTEDFI(E & HRER2
Mean value and standard deviation of degree of decay

on side section for each grade of damage.

Grade of damage 0 1 2 3
f 20 59 26 14
Sapwood X 10 22 41 51
s + 15 + 14 =+ 15 + 13
f 45 53 7 12
Heartwood X 8 17 41 65
S + 11 + 13 + 9 + 14
Note f: Number of test pieces. X : Mean value.
s : Standard deviation.
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Stake Test in ASAKAWA Experiment Forest (1),
Methods for the estimation of decay on stakes.

Shozi AMEeMIYa

(Résumé)

Research on methods for the estimation of decay on stakes was conducted with decayed
stakes of SUGI (Cryptomeria japonica) in the field.

The method that we have used is to estimate the grade of damage on stakes by
observation. The grading of damage is classified according to standards of observed
conditions as follows:

Grade of damage Observed condition
0 sound.
1 partial slight damage (insect attack and decay).
2 all slight damage.
3 condition of 2. and partial severe damage.
4 all severe damage.

5 destroyed.

The size of stakes used is about 3 X 3 X 50 ¢m. The position of the ground line is the
point of the half length on stakes. The strength of compression (fibre direction) for the
two pieces (size is 3 X 3 X 6 ¢m) having both end parts of each stake cut off before
setting are measured. The mean strength of the two pieces becomes the standard strength
of each stake. Mean values and standard deviations of the strength for used stakes
before setting are shown in Table 1. .

A decayed stake is cut off 3 parts above ground and 3 parts under the ground. The size
of each piece is 3 X 3 X 6 cm. The percentages of difference between the standard strength
and the strength of decayed pieces to the standard strength indicates the variation for
strength of compression on each piece. The mark of minus indicates decrease for the
variation, and the mark of plus means increase. '

The relation of each grade and the variation for strength of compression on each
decayed piece are shown in Table 2, and Fig. 2. According to the results, significant
difference is recognized in a heigh levels of significance between variations for the strength
of compression corresponding with each grade of damage. This method will be used in
order to estimate decay on stakes in future as it has been up to the present, in our
laboratory.

One other method for the estimation of decay on stakes was attempted. A value for the
estimation of decay is measured as follows:

At first, a developing figure of each piece is drawn. An example of developing figures
is shown in Fig. 1. Then the area of the surface on pieces are measured for every
different grade of decay. The grading of decay is classified according to standards of
observed conditions as follows:

Grade Observed condition
0 sound and stain parts.
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I decay on the surface only.
o decay slightly in inner parts.
I cracks exist on the surface and decay deeply in inner parts.

The grade is given the name of “coefficient of decay.” The value .is calculated by the
formula as follows and given the signification of “degree of decay”

1Xa+2Xb+3Xc
3 A X 100

a+b+c=<A

A : area of total surface.

degree of decay =

a : area of parts in which coefficient of decay are I.
b : area of parts in which coefficient of decay are II.
c : area of parts in which coefficient of decay are II.

According to this formula, degree of decay is 0 when the whole surface is sound and it
is 100 when coefficient of decay on the whole surface is TI.

The relation of each coefficient of decay and Brinell hardness are shown in Table 3,
Fig. 3 and 4.

As a result, the larger the coefficient of decay is, the smaller is the Brinell hardness,
and significant difference is recognized in a heigh levels of significance between Brinell
hardnesses corresponding with each coefficient of decay. ‘

The relation of degree of decay and the variation for strength of compression on each
decayed piece are shown in Fig. 5, 6, 7 and 8, and the coefficient of correlation for them
is shown in Table 4. The relation of them for each surface(cross section and side section) are
linear almost. )

If a simple apparatus for measuring the hardness is devised, it appears that the method
to measure the degree of decay would have higher exactness than the method of
observation only for the estimation of decay in practice.



