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Wood Qualities of Ezomatsu (Picea jezoensis) and Todomatsu

(Abies sachalinensis) Trees Damaged by Typhoon No. 15 in 1981.
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Table 1 Breast height diameter (B.H.D.) of the sample tree, specific gravity (r,), average
annual ring width (W) of the sample log and existence of various kinds of
defects in the log.

) Types of No. of BHD. r W Existence of the defects
Species damage sample (em) (mm) C i C ti
& log ompressnon Rotten Stained O b oosoion Ring shake

failures wood

Ps-1-1 36.0 0.46 1.8 - - - + -

Ps-1-1I 0.44 1.9 - - - - -

Ps-2-1 46.0 0.43 2.3 - - - - -

Survived | PS72I 0.42 2.3 - - + - -

Ps-3-1 45.0 0.41 1.6 - — - - -

Ps-3-11 0.40 1.3 - - - - -

Ps-4-1 55.5 0.34 2.5 - - + - -

Ps-4-11 0.34 2.8 — - - -

Pu-1-1 50.0 041 2.2 - - - - -

Pu-1-1I 0.40 2.2 - - - + -

Pu-2-1 40.0 0.42 1.6 - - + - -

Pu-2-1I 0.45 1.9 - - + - -

Ezomatsu | UPT'd I pu3 1 43.0 044 2.9 - - - -

Pu-3-1I 0.43 3.2 - - - - -

Pu-4-1 34.0 0.39 2.9 - - + - -

Pu-4-1I 0.40 3.0 ++ - - - —

Pb-1-1 55.5 0.46 1.9 - - + - -

Pb-1-11 0.42 2.2 ++ + + - -

Pb-1-11 0.41 2.3 ++ + + - -

Pb-2-1 45.5 0.43 2.2 ++ - - - -

Stem-broken | Pb-2-1I 0.41 1.9 ++ - ++ - +

Pb-3-1 44.5 0.46 1.7 ++ - + - -

Pb-3-11 0.44 1.3 ++ + + - +

Pb-4-1 35.5 o0.42 2.4 - - - - -

Pb-4-11 0.39 3.2 - ++ + _ _

As-1-1 34.0 0,44 2.4 - - + - -

As-1-11 0.41 2.3 - - - - -

As-2-1 48.0 0.47 2.6 - - - - -

Survived | A572°1 0.39 2.3 - - + - -

As-3-1 53.5 0.47 2.2 - - + - -

As-3-1I 0.40 2.8 - - + - -

As-4-1 27.0 0.37 2.3 - - - - -

As-4-11 0.35 2.8 - - - - -

Au-1-1 40.5 0.44 2.3 - - - - -

Au-1-11 0.38 2.4 - - - - -

Au-2-1 44.0 0.41 3.3 + - + - -

Au-2-11 0.35 4.2 - - + - -

Au-3-1 37.0 0.36 3.4 - - + - -

Todomatsu Uprooted Au-3-11 0.35 3.5 - - + - -

Au-4-1 440 0.42 3.4 - - - - -

Au-4-11 0.39 4.5 - - ++ - -

Au-5-1 44.0 0.46 3.2 - - - - -

Au-5-11 0.40 4.0 - - + - -

Ab-1-1 50.0 0.38 2.9 - - - - -

Ab-1-1I 0.45 2.8 ++ + - - +

Ab-2-1 43,5 0.42 2.7 - - - - -

Ab-2-11 0.36 3.4 ++ - - - -

Stem-broken | Ab-3-1 39.0 0.46 3.0 - ++ ++4 - +

Ab-3-1I 0.36 3.6 - ++ ++ - +

Ab-4-1 37.0 0.37 2.5 - - - - -

Ab-4-11 0.38 3.6 - - + + +

Ab-4-T1 0.37 3.3 - + + - +

1—4: No. of sample tree, 1—11[ . No. of sample log cut from the tree.
+,4+ + . Degree of appearance of each defect.
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Fig. 1 Preparation of specimens from a log.
. Specimen for the measurement of specific gravity in air dry.
. Specimen for the bending test. :
. Specimen for the impact bending test.
. Specimen for the observation of compression
failure, decay, and stain.
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Table 2 Range and mean value of breast height diameter (B.H.D.), specific gravity (r.)
and average annual ring width (W) of the sample log in each types of damage.

Species Types of B.H.D. (cn) fu W (um)
damage
Survived 36.0~45.5~55.5 0.34~0.41~0.46 1.3~2.1~2.8
Ezomatsu Uprooted 34.0~42.0~55.0 0.39~0.42~0.45 1.6~2.5~3.2
Stem-broken 35.5~45.5~55.5 0.39~0.43~0.46 1.3~2.1~-3.2
Survived 27.0~40.5~53.5 0.35~0.41~0.47 2.2~2.5~2.8
Todomatsu Uprooted 37.0~42.0~44.0 0.35~0.40~0.46 2.3~3.4~4.5
Stem-broken 37.0~42.5~50.0 0.36~0.39~0.46 2.5~3.1~-3.6
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Fig. 2 Appearence of compression failures.
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Table 3 Bending properties in air dry.

Speci Types of | Existence | Number of E, a U E,/r, 6/ Ty U/t

Cles

pe damage of damage|specimen (10‘kgf/ow®)  (kgf/em) (kgfm/cr) (10*kgf/cw) (kgf/ew)  (kgfm/cm)
Survived 55 8.38(1.53)  649(125) 0.36(0.11) 20.7(3.6) 1580(200) 0.80(0.20)
Uprooted A 59 9.05(1.64) 701( 92) 0.42(0.05) 21.7(4.1) 1680(220) 0.99(0.12)

Ezomatsu | 1 broken 62 9.42(1.90) 689(151) 0.38(0.14) 21.9(4.3) 1500(320) 0.85(0.27)
Stem-broken B 7 8.64(1.14)  480(112) 0.21(0.07) 19.9(2.9) 1110(290) 0.47(0.16)
Survived 49 8.53(2.08) 658(145) 0.39(0.13) 21.3(4.9) 1640(320) 0.97(0.25)
Uprooted A 70 8.09(2.51) 634(170) 0.37(0.10) 19.0(5.4) 1510(330) 0.88(0.21)

Todomatsu | g, . broken 54 8.41(1.90) 635(135) 0.35(0.10) 21.3(4.6) 1610(290) 0.87(0.22)
Stem-broken B 5 8.27(0.86) 388( 82) 0.16(0.05) 19.9(1.9)  937(200) 0.38(0.11)

E, : Modulus of elasticity in bending, 6, - Bending strength, U : Absorbed energy in impart bending
ru . Specific gravity in air-dry.

A . Test specimens free from compression failure.

B Test specimens with compression failure.

The values in parentheses are standard deviation.
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(a) Ezomatsu. (b) Todomatsu.
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Fig. 3 Frequency (F) curves of static bending strength (g,) of specimens free from
compression failure.
® : Survived, o : Uprooted, a : Stem-broken, Arrow : Average value of
specimens with compression failure.
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(a) Ezomatsu. (b) Todomatsu
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Fig. 4 Frequency (F) curves of modulus of elasticity in bending (E,) of specimens
free from compression failure.
Symbols : refer to Fig. 3.

(a) Ezomatsu. (b) Todomatsu.
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Fig. 5 Frequency (F) curves of absorbed energy in impact bending (U) of specimens
free from compression failure.
Symbols : refer to Fig. 3.
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Table 4 Ratio of reduction in bending properties by compression failure.

o Types of )

Species damage E. Ob U Eo/ry 0/ Ty U/r
Survived 1.03 0.74 0.58 0.96 0.70 0.59

Ezomatsu Uprooted 0.95 0.68 0.50 0.92 0.66 0.47
Stem-broken 0.92 0.69 0.55 0.91 0.69 0.55

Survived 0.97 0.59 0.41 0.93 0.57 0.39

Todomatsu Uprooted 1.02 0.61 0.43 1.05 0.62 0.43
Stem-broken 0.98 0.61 0.46 0.93 0.58 0.44

Ratio of the value of specimens with compression failure to the one free from compression

failure.
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Summary

A lot of Ezomatsu trees (Picea jezoensis) and Todomatsu trees (Abies sachalinensis)
grown in the Hokkaido experimental forest of the University of Tokyo were damaged by
the No.15 typhoon in 1981. By the features of the trees in the forest they were classified
into three types of damage : a) stem-broken, b) uprooted, and ¢) survived standing.
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Twenty-five number of trees of Ezomatsu and Todomatsu, of which diameter were as
shown in Table 1, were collected for investigation of wood quality and bending properties.
Observation of existence of compression failure, decay, and stain and measurement of
bending properties were carried. Results of the observation and the bending tests were
discussed in related to the type of damage and summarized as follows.

1.

Neither significant difference of specific gravity in air dry nor that of annual ring
width was found among stem-broken, uprooted, and survived standing trees. Three
fourth of the stem-broken trees of both Ezomatsu and Todomatsu fairly showed decay

in the center part of the logs. Consequently the decay will be a cause of stem-broken.

. Compression failure was observed in the stem-broken trees of three fourth of Ezo-

matsu, two fourth of Todomatsu, respectively. It was also observed in the uprooted
tree of only one fourth Ezomatsu and one fifth of Todomatsu, respectively. But with
the case of Todomatsu the failure seemed to be formed by the impact when the tree
was uprooted. In the survived standing trees no trace of compression failure was
observed. It was observed that compression failures were often around knots and
extended tangentially and fairly deeply through radially.

. No significant difference of bending strength, modulus of elasticity in bending, and

absorbed energy in impact bending was observed among the type of damage when test
specimens were prepared free from any defects such as compression failure. The
values obtained in this research were likely to be identical with those of references,
which were absolutely free from any defect or any damage by typhoon. Though little
change of modulus of elasticity in bending, compression failure decrease bending
strength and absorbed energy in impact bending. Consequently, sawn timber from
stem-broken and also uprooted provided with compression failure must not be used
as a structural member in construction.



