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Slope failures along discontinuous planes and their shear strength

Takashi TERAYAMA (Speciality of civil engineering)
Tetsuro YAMAMOTO (Department of civil engineering)

Motoyuki SUZUKI (Department of civil engineering)

Hiroshi HARADA (Nittoc Construction Co. Ltd.)

Slope failures have frequently occurred along discontinuous planes during a small amount of rainfall.

The discontinuous planes were chosen as following: 1) the boundary plane between talus cone and ground,

2) the fractured clay in landslide area, 3) the joint developed in slate, 4) the thin glossy black soil adhered

to joint or schist of metamorphic rock, 5) the boundary plane between granite and decomposed granite, 6)

the boundary plane between decomposed granite and clay vein, 7) the boundary plane between schist of

pelitic schist and the decomposed soil, 8) boundary plane between schist of pelitic schist-hornfels and the

decomposed soil. Field and box shear tests were performed on the specimen having the discontinuous

planes. These test results suggest that the strength parameters should be used in the stability analysis of

cut slopes having the discontinuous planes.

Key Words : field test, box shear test, discontinuous plane, fractured clay, thin glossy black soil, clay vein,

granite, ,joint, schist,

1.0000
gbooboobobobooboooboobooon
gooobooboobooboobooobooog
gooobooboobooboobooobooog
gooobooboobooboobooobooog
oooobooboobooboobouoobooog
0000000ooOo®sNoooooooooon
ooobooooogoooooooboobooooo
oooobooboobooboobouoobooog
oo
gboobooboboooboobooboooon

gbo0obobobobooobooobooboobo
gbooboboobobooboobooboobo
gbooboboobobooboobooboobo
gbooboboobobooboobooboobo
gboboooboobooboboobooDb 80
gboobobobobooobooobooboobo
gboobobobobooobooobooboobo
goobbdo 30000 moooooooo
gboobobobobooobooobooboobo
0000 goo0o00000o0o0oo ™o0o0n
000000000 ®000000oo0oooooo

gboboooooon



78 (172)

Vertical loading
apparatus

Proving ring
(shear force)

Figure 1 Ultra-conventional field shear test apparatus
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Photo.1 The state of setting of ultra-conventional field
shear test apparatus

Photo.2 White fractured clay at Yuya Town in
Yamaguchi Prefecture

Photo.3 The state of ultra-conventional field shear test
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Yuya Town

50+ — Ultra-conventional field shear test

——— Ring shear test
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Figure 2 Strength parameters obtained from field
shear and ring shear tests
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Figure 3 Strength parameters obtained from field
shear and box shear tests
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Photo.4 White to dark brown clay adhered to
slate at Higashihiroshima-shi in

Hiroshima Prefecture
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Figure 4 Each model of specimens
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Figure 5 Points of thin glossy black soil

Photo.5 Toppling failure of slope consisting of
Sangun metamorphic rock at Ube-shi in

Yamaguchi Prefecture
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Photo.6 Thin glossy black soil at Tokuji Town in
Yamaguchi Prefecture
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Figure 6 Results of box shear test on thin glossy
black soil at Houhoku Town in Yamaguchi

Prefecture

Table 1 Strength parameters of thin glossy black soil

Number Sites cq(kPa) @ 4°)
O Tokuji 2.8 24.5
O Sanyo 6.0 25.7
O UbeA 0 23.9
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Table 2 Chemical analyses of soil samples

Soil samples Chemical composition (%) Osfigzt%j:;er
Si0, Al,O4 Fe,0; CaO | MgO | Na,O | K,O TiO, | MnO | Ig.loss
UbeA 37.2 20.0 26.0 0.2 0.4 O O O O 13.5 O
Houfu 55.7 22.0 4.7 0.02 0.6 0.14 2.0 0.24 3.0 9.6 O
Houhoku 544 18.0 12.5 0.1 0.8 0.05 1.8 0.70 3.2 8.3 0.05
UbeD 46.9 19.3 12.5 0.2 6.4 0.09 1.2 0.94 2.5 9.8 0.05
Decomposed | 594 | 516 32 02 O 121 | 43 0 0.1 6.6 0
granite

[0 O Notmeasured

Photo.7 Slope failure consisting of granite at

Hiroshima-shi in Hiroshima Prefecture
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Photo.8 Shear plane of the combined specimen after

the test
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Figure 7 Surface roughness of the specimen
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Figure 8 The relation of shear stress 1 , vertical

displacement [ H and  shear

displacement D

Photo.9 White clay adhered to joint of granite at
Higashihiroshima-shi in Hiroshima
Prefecture
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Figure 9 Strength parameters between granite and

decomposed granite

Photo.10 White clay adhered to joint of granite
Yamaguchi-shi in Yamaguchi Prefecture
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Figure 10(a) Strength parameters between decomposed

granite and clay
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Photo.11 Slope failure of Sangun metamorphic
rock at Tokuyama-shi in Yamaguchi
Prefecture
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Figure 10(b) Strength parameters between decomposed

granite and clay
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Figure 11 Strength parameters between pelitic schist
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Figure 12 Points of failed slope occurred by June,
2001 local severe rainfall
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