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Fig. 1. The cross section of the log used for the tests.
Notes: A-T: Blocks divided with a band saw. Hatched zone was used as the specimens.
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Density p [g/cm?]
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Fig. 2. continued.
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Fig. 3. continued.
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Young's modulus Ejy [GPal
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Notes and symbols: Refer to Fig. 4.
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Proportional limit Pp;, [MPal]
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Notes and symbols: Refer to Fig. 4.



Bending strength ¢, [MPa]
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Bending work Wp, Wy W, [kJ/m?]
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Fig. 10. Relationship between longitudinal Fig. 11. Relationship between longitudinal
Young’s modulus in static bending proportional limit in static bending
E\, and density p. Py, and density p.
Notes: The regression equation is Notes: The regression equation is
E1,=19.80+0.871 (r=0.341%%), ** P,=48.1p+14.2 (r=0.309%). * 5%
1% significant level. significant level.
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Fig. 12. Relationship between static bending
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not significant.
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Young's modulus Ep . [GPa]
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Proportional limit P, [MPa]
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Young's modulus E;[GPa]
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Specific Young's modulus Er/p [GPa]
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Young's modulus Et [GPa}

Density p [g/cm3}
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Fig. 44. Relationship between
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(r=0.368%*), **k 195 &,

tangential
Young’'s modulus in compression
Et and density p.

Note: Regression equation is Et=
0.8040—0.0578 (r=0.368%*), **. 194
significant level.
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Hardness of RT-plane Hgr [N/mm?]
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10.1 (r=0.557**%), and H1g=43.90—4.81
(r=0.513%%), ** 194 significant level.
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Fig. 66. Variation in R-direction of unit tangential shrinkage 1. Notes and
symbols: Refer to Fig. 4.
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0.0154 NS), 6g=0.36000—0.0373 (r=0.199
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Fig. 67. Relationship between unit longitudinal,
radial, or tangential shrinkage &, or, 1
and denstiy at oven dried state po.
Notes: Regression equation is 6.=—
0.13300+0.0333 (r=0.0154 NS), 6r=
0.36000—0.0373 (r=0.199 NS), 6r=0.324
00+0.0828 (r=0.323%). * 59% significant
level, NS: not significant.



304 AREEE - KRAE] « REZH « FOM0E - SR8 - 0EF @

o
)

=

S
T
1

o
W
T
[ ]

1

o
)

Unit tangential shrinkage 6y
©

[% per % moisture content change]

=]
-
-

(]

01 02 03 04 05
Unit radial shrinkage or
[% per % moisture content change]

K68 EkR1% OEALICI T 2 FEINREHR
(BeRgIE, R R) or, or DRI
HE: [ERER: 6r=0.04530r+0.191 (r=
0.0819 NS). NS: fgB87% L.

Fig. 68. Relationship between unit tangen-
tial shrinkage 6r and unit radial
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Notes: Regression equation is dr=
0.0453 6 + 0.191 (r = 0.0819 NS).
NS: not significant.
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Table 2. Relationship between wood properties of cedar of

Gobo-zawa and density, elasticity.

0 EorG
Bending test Eip Fok —
Yio * *x
o sk Hox
W, NS *
Wib NS NS
Compression test E. * —
ERr NS —
ET Fxk -
Yie *k *ok
Yr ok ok
Yo $ok *ok
. G ok $ok
Torsion test GLr NS —
Gir *xk —
Shear test T *x —
Hardness test Hyr *k Aok
Hit ok NS
Hix ok *
Shrinkage test oL " NS —
Or NS —
ot * _

T 0 BE, E. vV IR, G HAWMBEMHRE, P HAIRE, ol
OREE E o ERETRE, W BRI EEAE, Wy BB
PRI 2 V¥ —, © HAMNRE, HBEX, &23KkK1% O
#Zibicxt 9 3 PENER, RAFEL R, T: #ik AR, FRE
A, BERAE, BRAT b c AR, ERHEAR ™ 1% FE

ki, * 5% HE/KHEE, NS: KL

Notes: p: density, E: Young’s modulus, G: shear modulus, P:
proportional limit, o: strength in bending or compression,
W work before rupture, Wj,: absorbed energy in impact
bending, 7: shear strength, H: hardness, &: unit shrinkage,
suffix L,R, T: longitudinal, radial, tangential direction,
respectively, suffix b and c: bending test, compression
test, respectively, ** 1% significant level, * 5% signifi-

cant level, NS: not significant.
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Summary

Properties of 86-year-old sugi wood (Cryptomeria japonica D. Don) planted at Gobo-
zawa in Tokyo University Forest in Chiba were tested. Five logs were used. The tests and
the measured properties were as follows:

1) Soft X-ray measurement: density variation in the radial direction

2) Static bending test: Young’s modulus, proportional limit, bending strength, and
bending work

3) Impact bending test: absorbed energy in impact bending

4) Compression test: Young’s moduli in longitudinal (L), radial (R), and tangential (T)
directions, proportional limits in L, R, and T-directions, and longitudinal compression
strength

5) Torsion test: shear moduli of the LT and LR-planes

6) Shear test: shear strength of the LT-plane

7) Hardness test: hardness of the RT, LT, and LR-planes

8) Shrinking test: percent shrinkage in the L, R, and T-directions
The results were as follows:

1) The patterns of variation of the measured wood propertiesin the R-direction (from pith
to bark) mainly followed pattern (a) but some cases followed pattern (b).

a) Around the pith: the values of the properties increased or did not change in most
cases, and sometimes had peaks.

Heartwood region, and boundary between heartwood and sapwood: the properties
exhibited peaks.

Sapwood region: the properties decreased.

b) They were stable at the pith and heartwood regions.

2) The pattern of variation did not change with the diameter of the logs.
3) The wood properties were related to density and moduli of elasticity at the 1% or 5%
significant level in almost all of the cases.

Key words: Sugi planted at Gobo-zawa, Wood properties, Variation in R-direction



Wood Properties of Sugi (Cryptomeria japonica
D. Don) Planted at Gobo-zawa in
the University Forest in Chiba

Yoshitaka KuBojima, Hisashi Ousaki, Tomoyo Sawapa, Kazuhiro OricucHI,
Hiroshi Yosuigara and Takeshi OkaNO

Properties of 86-year-old sugi wood (Cryptomeria japonica D. Don) planted at Gobo-zawa
in Tokyo University Forests in Chiba were measured. The tests conducted were soft X-ray
measurements, static bending and impact bending tests, compression, torsion, shear and
hardness tests, and shrinking tests. The results were as follows:

1) The pattern of variation of the measured wood properties in the radial direction
(from pith to bark) mainly followed pattern (a) but some cases followed pattern (b).

a) Around the pith: the values of the properties increased or did not change in most
cases, and sometimes had peaks.

Heartwood region, and boundary between heartwood and sapwood: the properties
exhibited peaks.

Sapwood region: the properties decreased.

b) They were stable at the pith and heartwood regions.

2) The pattern of variation did not change with the diameter of the logs.
3) The wood properties were related to density and moduli of elasticity at the 195 or 5%
significant level in almost all of the cases.

An Analysis of Stand Structure of Understory Trees
of a Double-Storied Plantation and Development a
Distance-Dependent Growth Model for a
Double-Storied Plantation

Hiroshi Sasakawa, Mitsuhiro Minowa, Norihiko SHIRAISHI,
Maxkoto Suzuki, Isao Murakawa and Shigenari SaTomi1

In this study, aiming at developing a distance-dependent growth model for a double-
storied plantation, the stand structure of understory trees of a double-storied plantation
was analyzed. The experimental plot, a Sugi-Sugi stand at the Chiba University Forest, was
divided into four parts based on the density of the overstory trees. Though the understory
trees were found to be influenced by the overstory trees in terms of dbh growth, there were
no significant differences in the four stands to be in terms of tree height growth. This
model enables temporal growth prediction for understory trees in terms of changing
competition conditions. '



