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Table 1. Test materials

Sample Trees Tested Branches
Notation D H E n SD
(cm) (m) (tf/cm?)

A 14.8 9.0 50 6 13. May

B 15.7 7.5 46 6 27. May

C 14.2 8.5 45 6 3. June

D 13.8 8.5 47 6 1. July

E 15.3 7.5 61 4 7. October
F 18.3 8.0 44 4 7. October
G 13.2 8.5 66 4 21. October
H 13.1 9.5 79 4 4. November
I 16.7 8.5 51 4 25. November
J 17.0 9.5 75 4 25. November

Note: D : Diameter at breast height, H : Tree height, £ : Modulus of elas-
ticity in stem, #»: Number of tested branches, SD: Sampling date.
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Fig. 2. Longitudinal variation of branch diameter. No. D-4.
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Fig. 4. Longitudinal variation of branch diameter. No. C-5.
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Summary

Young’s modulus (E) along the grain, basic density (BD) and moisture content
(MC) of debarked Japanese larch (Larix leptolepis) were measured on sections of
green branches.

Test materials

The study was done on 5-11-year-old branches cut from 10 trees of 13-year-old
Japanese larch grown in plantation at Nikapp, Hokkaido. The total number of
branches was 48 (Table 1). Four to six branches were cut at different height levels
toward the crown of each tree, of which the E value in the bole had been already
determined by tree bending test proposed by the authors®.

Test conditions

The E values of the branch sections were measured by bending in cantilever mode ;
the debarked sections were fixed at thick ends and a concentrated load was applied at
thin ends. The deflections were measured at possibly knot-free portions, using a hand-
made MOG20 (Middle-ordinate gage for 20 cm length mounted in place with a linear
deformation sensor at the center).

Owing to an oval cross section of the branches, the diameter measurements were
made in two perpendicular axes, namely in vertical and lateral.

After the bending tests, basic density and moisture content were determined for
pieces cut successively at an interval of 5cm.

Results

The E values for branch sections were generally low near the base of the branch
(40 tf/cm?; 3.9GPa). The E values for branch sections farther than 50 cm from the
base of the branch differed between trees (30-70 tf/cm?) (Fig. 5-Fig. 8). The lower val-
ues may be attributed to the variable amount of compression wood. The well known
fact that E increases with density can not be applied to compression wood in which E
values decrease with increase in density. The relationship of E values between
branches and tree trunks were not significant enough to predict qualitative characteris-
tics of standing trees (Fig. 15).

The basic densities at the base of branches fall in ranges of 600-750 kg/m?® and drop
rapidly to 350-500 kg/m?® with increase in distance to the top (Fig.9-Fig. 12).

The longitudinal distribution of basic density provides a means for estimation of
the proportion of compression wood in test pieces cut from the branch.

The moisture contents of test pieces adjacent to the stems are apparently constant
(MC=50%). The MC of a branch seems to increase gradually to become constant
toward the top of the branch. The constant level of MC seems to differ according to
heights in a tree (Figs. 13 and 14).



