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Abstract : A large scale in-situ direct shear experiment on a specimen containing tree-roots of a Japanese cypress was
conducted on a slope, in which a diameter at breast height of the tree was 62.1 mm, length, width, depth of the shear box
were 1 m, 1m, and 0.5m, respectively. The slope was underlain by weathered granites. A steel-made shear box was set up by
digging the trenches around the tree on the slope with a gradient about 32 degrees. By pushing the shear box downslope
with a manually-controlled oil pumping system, a 140 mm of shear displacement was given to the specimen. After the shear
experiment, numbers and diameters of the tree-roots at the slip surface were measured. The maximum shear resistance of
10.1 kN was mobilised under the static shear displacement. As the internal friction angle of the weathered granites being 36
degrees, the possible shear resistance only due to the soils would be 5.9 kN. With that, it was estimated 4.2 kN (= 10.1 — 5.9
kN) was the proportion of the shear resistance by the tree-roots themselves, and this was as much as about 71 % of the shear
resistance of the soils.
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Yasuhiko OKADA, Ushio KUROKAWA (For. and Forest Prod. Res. Inst., Tsukuba, Ibaraki, 305-8687) An experimental examination on a

reinforcement of shear resistance due to tree-roots of a Japanese cypress
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Fig. 1. A grain size distribution curve of weathered granites
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Fig. 2. Setting-up of the shear box of the large-scale in-situ
direct shear apparatus in a preparation of the specimen with

tree-roots
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Fig. 3. Shear stress — shear displacement relationship in the
large-scale in-situ direct shear experiment
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Fig. 4. Tree-roots grubbing works when a crane hung the tree
stump
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Fig. 5. Marking tree roots that were at the shear surface in the

direct shear experiment
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Fig. 6. Numbers and positions of the roots that were at the
shear surface
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Table 1. Diameters and resistances of tree roots that were at

shear surface
i Ef: | HEESWDERDOE] | HARHER)
% | (mm) EHREEH () DFFRS (N)
1 34 125.7 108.0
2 6.8 5134 4395
3 1.3 17.9 154
4 23 56.9 489
5 6.2 4256 364.6
6 14 20.8 17.9
7 0.8 6.7 57
8 22 52.0 447
9 3.1 104.2 89.6
10 38 157.6 1353
11 2.7 78.7 67.7
12 14 20.8 17.9
13 10.6 1264.3 1078.0
14 29 91.0 78.2
15 33 1183 101.7
16 6.6 4832 4138
17 2.3 56.9 48.9
18 2.4 62.0 533
19 8 714.1 610.6
20 10.6 1264.3 1078.0
21 49 264.0 226.5
22 4.6 2322 1993
23 23 56.9 489
24 44 2122 182.1
25 2.1 473 40.7
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