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JEHEKBABRAN=X L (b)

Casagrande (1971) [T & % “ liquefaction” @ 7E 2% :
Sand developing substantial loss of its shear strength
leading flow of soil mass.

Castro 5 (1977)DSSLIZ & % “liquefaction” D% EA :
Liquefactionis a result of undrained failure of a cont-
ractive sand looser than critical void ratio.

Dilative sand, monotonically loaded, does not liquefy (does
not flow).

Dilative sand cyclically loaded reaches zero-effective stress,
but does not flow, increasing resistance in subsequent
monotonic loading. (e.g. shake table test by Dobry et al.

(1995):)‘7]:?_[;@1) ). 15

Flow at constant volums
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JEHEK B AT AN=X L (b)

Castro and Poulos (1977)[Z &I

Contractive sands looser than critical e exhibits
flow-type failure without dilative response.
Undrained steady-state strength is defined as a
function of e alone.
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T@‘E’A/&ﬁﬁﬁf‘ @ Z= L (shihara 1993). 18
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Deviator stress ,




EHEKBAAD=X A

Meneses et al. (1998):
Small aftershock tremors lubricates particle contacts,

reducing the residual strength to some extent.
COBRRANZXL(C)ENBHFIETEETEELA, A5
MAANZALELT—HRIETESN?

LELY, BEOHERED T TIIEEDRENNT
+Dilative THY . IEFEKEBAMAD=ZXLTIX, K
EREERILERBATEALY,

BIROBE S ICLSE 7 HEKE AR (d)
LR & 0 2 < ORF5EE O BERFE
{5 BB A 1 = X LD AREPED —-D : NRC Report (1985)

BRI TOEEKED—LETOKEDER: Liu & Qiao
1984, Fiegel, & Kutter (1994), Kokusho et al. (1998, 1999, 2000) and
others.

BEREETOKIRIZA>T=FHEENDFRE): Kokusho et al. (1998,

1999, 2000).
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fffff . before shaking ----- : before shaking
40f | — 1 end of shaking o 40F | — : end of shaking -4
—-— :arc of silt i
0 ,VXL,,,
10 10
c() 10 20 30 40 50 60 70 80( C() 10 20 30 40 50 60 70 80(cm)
(cm) (cm)
50 T T T T T T T 50, T T T T T T T
fffff cend of shaking -----: end of shaking
40k | — : end of all deformation E 40F | —— : end of all deformation 3
—-— :arc of silt
30F -
20F ,
10 ARG 10
R R R VR R A S T R RN R R [ R (el

DIV —LHY

Deformation (cm)

YILEHY

10 T T .
Shaking Silt arc breakage J,
a——
8,
6,
4|
so0o0ec0c0cc000s
2 00000000000000*1

5
Elapsed time (s)

10

5
Elapsed time (s)

10

26



Kaolinite
(Ip=23)

IV —LETOKE(BED IILFDIBE)

EBMEL IR

1) \ H7A 12 (1p=23)

" _-—-ﬂ;

27



o (cm)

silt

- Non-plastic

Initial t=0|

—

7

—

50

6

t=2.5(s) |

i

—

6

t=4.5(s) |

Equivalent friction angle (deg.)

7KHE;E}L \ (:ﬁﬁ LT:;% %, gﬁﬁf Kabasawa & Kokusho(ZOOSi

ol
o

S
o

N
o

—_
o

w
o
T I —

O Non-plastic seam
A PlLastic seam

Angle of repose

| by statictest | e P P N

‘Average friction angle 6 deg. | ]

o =

i | - T | | ]
© O V]

10 20 30 40 50

Relative density Dr(%)

56

28



UC Davis Di=IDMRENS THREEEMNEREL-EER (1)
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EMEAEL

20 A

1/

q Pore pressure ratio=100% | J
BURELE: N

S.stress [kPal

el
[ Dr=39% : f=0.1Hz: 7 /0 '=0.20
U 15 -10 5 0 5 0 15 20 ¥ i ;
~ B z N ) N L
S.strain [%] 0 REARSHY
#BYELHE: Ny
E 10 |- Water film observed |i
=4
= %ﬁ%
%) 0
Tk
";,i 10 V ! Pore pressure ratio=100%
< A V BYUELE: N,
-20
-30
2 -5 -10 -5 0 5 10 15 2
S.strain [%]

EEMAROFERICLSG N~V T HERDOXLE

1/R=0.20-0.21
1119 N, (Number of cycles
for 100% PP build-up)
® N _(Number of cycles
for non—dilative response)
A NL (Number of cycles
for 100% PP Build—up)
VR: Vertical disp. restraine
VF: Vertical strain free

w

[=2]
o
PR

S
o
P

20

Number of cycles N, or N

Relative density Dr(%)

N, . N, EMEXIZE D D&%




O Without initial stress
- € With initial stress

L Cyclic stress ratio
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ZEBEZEIRDLHM ?

—RERAR)—DHEEHT D (Olson, and Stark,2002) .

T T T T T T

Back-calculated liquefied strength ratio and measured SPT
Back-calculated liquefied strength ratio and converted SPT
from measured CPT

Back-calculated liquefied strength ratio and estimated SPT
Estimated liquefied strength ratio and measured, converted
or estimated SPT

(Number beside symbol indicates average fines content)

Stark and Mesri (1992)
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Proposed relationship =
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Mobilized Friction ~ Volumetric Strain
(a) Angle (degrees) (%) (b)
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BREREIHABEICEISTE—MHBD20% (Kabasawa and Kokusho 2003)
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