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Mechanical characteristics of clayey soil found at slip surface of collapsible landslides

OB H - WHREE - TARBRHEIL
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Slopes constituted of volcanic clays may typically collapse during large earthquakes. In the 2011 Tohoku
earthquake, it was reported that this type of collapsible landslides occurred in gentle sloping areas in Fukushima
prefecture. Laboratory tests of undisturbed samples indicated dependency on strain rate on strength of soil,
which is commonly observed in clayey material.
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Figure 1 Grain size distribution curve of Hanokidira clay

and Mitaka-iriya clay (Ishihara and Nagano (1983).



2(a) & 0)ix, OFZEEE 0.1 & 2.0 mm/min 140
L LR A OBMOT R —RES R THS. [ 20] @
MEv, OFTHEENRKENWES (X 20b) (2
KEAWFRENRKE L 725 2 b hs. £72,
FRK@IZTRT L DI, WTRORFE Tz T
B OTHERO B — 7 13 FE ERE TR

0..0--0--0--0--0---0--0--0-0--0
'OO—

100 4

80 A

A—A—t—1
Confining stress (kPa)

Deviator stress, c,-c, (KN/m?)
D
o

40 Static CU triaxial tests on partially saturated --e-- 90
N s - N -~ disturbed (¥ les of clay f h
W, FRIMOZHUE, BOTHRHRE BB B |, ||
— RS ~ o S 4 0.1 %/mi AT
Oﬂ'fﬁ;’émﬁ ZPY&@ L Y%l/ A l: — 7 %ﬂ%ﬁk [/ T l/ A Backupr?(l,gsure: 100 kPa ——30
b

5. OFTHBEEDORKZNWGEDIEHEKRSEAIC Y
T 5 LB, SRS LNTIETOT HREfRD
ML, AWEREEIZE U Tl —ny 7ol =250
Tt THDL EVWZ D, WAEEN 0.1 N5
2.0mm/min (ZHEAN L 7= BE, NERESER b kE3E i,
TNEN 14.8 E2 5 175 FE, 20.0kPa 75
21.0kPa ¥EAN L7z, #AHEE 20 f51Cxtd 5 Zi

Confining stress (kPa)

690
20 gF | Static CU triaxial tests on partially
BF | saturated undisturbed (*) samples of clay ——60

from the site of Hanokidaira, Fukushima, & 45
Strain rate 2 %/min

Deviator stress, 6,-c, (KN/m?)

%@i%‘j]ﬂ$ﬂi, F%j?‘jg% 18%, *ﬁ%jj 5%‘?&)5. 2 Back pressure: 100 kPa —-—30
A AMTHRIE (5 2 O E— 2 ) ORI 8% A

) 24% < 3;) 7. Axial strain, ¢, (%)

) @:j(‘?_'g 73 U‘a—zfﬁ}ﬁ(ﬁﬁ L?‘:%’a\@ﬁ};ﬁ Figure 2 Stress — axial strain curves in the CU triaxial
Hﬂf%{@%’ﬂj?)ﬁ’\ 5728, CU HFZgia %ﬁ%ﬁ AT shear tests of the clay: strain rate (a) 0.1 mm/min, and (b)
WG L OVT AR B 2 8 b S B 2RO ONT A 2.0 mm/min
CERRAIMEORERE kDT (K 3). AFERIE, — 6000
SOMFAEITKT L 3 12D 5 (3) Tt EBR S
tECiTo7. K31, Zho—HOERIVED
AT e KA VBTG ) % R O3 B ARE TR L 7= &)
FRAMEZ KD, FdHEIZH L TORLIE S D TH
5. BfREREm L LT, simHEOHEMmE &b

] (2) 60'=9 kPa, Ky=0.1, 1,,,,=49 kPa
5000 4
1 (3) 64'=9 kPa, Ky=0.1, Typy=73 kPa l
4000 1

3
3000 7

(1) 64'=45 kPa, Ko=0.5, Tpy;=49 kPa

2000
3| Dynamic CU torsional shear tests on partially saturated
undisturbed (*) samples of clay from the site of Hanokidaira,

Secant shear modulus (kPa)

(CEIRREAIPEDSINT 20 D Z & 3binD. 1000 3] Fukushima, Effecive confinngsiiess:9 kPa- 45 kPa
HAFHE 28 0.5m/s 426 2.5m/s Ik L TR0 %l 0 I |
FREIME DB 10~30% TH o7z, Shear rate (ms)

Figure 3 Shear rate dependency of the shear modulus of
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