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Study on property change during multiple liquefaction events and its prediction
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In order to investigate experimentally the property change during multiple
liquefaction events, a series of stacked-ring simple shear tests under constant volume condition,
undrained cyclic torsional shear tests on hollow cylindrical specimen, and shaking table tests on
level saturated sand ground model was conducted. As a result, i1t was revealed that, irrespective of
the past liquefaction histories, the re-liquefaction resistance is largely reduced when the
immediate-past liquefaction stage induces a significant shear strain. It was also verified that the
accuracy of prediction of the re-liquefaction resistance can be improved by normalizing the energy
that is dissipated during the immediate-past liquefaction stage with the current mean effective

stress.



(1) 2011
)
1987

2

4
30

N
©)

1

(4)
1)

)

1

@ O

®

*

®

0.5
19

o



10cm

o

2,3

1000

100

o 05 (224)

v 31-60 (431

0 51-10 (7.14)
A 11-30  (182)

o 61-200 (110) |]
4 201-500 (317)

)

1000

100

100

1000

o 0-5 (224)

0 51-10 (714)

A 11-30  (18.2)

v 31-60 (431)

O 61-200  (110)

< 201-500 (317)

100

1000

O]

®

*

®

100%

Vertical slippage:

o dot 11 vs sand 12 (Top)
dot 83 vs sand 84 (Mid)
dot 204 vs sand 205 (Bot)

Slippage on vertical direction/mm
N

bo

0.0 0.2

Excess pore water pressure ratio

0.4

0.6

0.8

1.0




0.01

=
= Sl .
1 E -3 JCSR20 of e next iquefaction stage] @0l
(triaxial) p—
= CSR20=10.000-0.110
® CSR20=0.111-0.125
m CSR20>0.125 o "
(shaking table) 3 -
CSR20=0.000 - 0.300
# CSR20=0.301-0.600
CSR20=0.601-0.800
1 E'4 1 e CSR20>0800
T

0.01 0.1 1
Normalized Negative Impact, AW/ p'

Normalized Positive Impact, AW/ p'

3

Wahyudi, S., Koseki, J., Sato, T. and
Chiaro, G.: Multiple-liquefaction
behavior of sand in cyclic simple
stacked-ring shear tests, International
Journal of Geomechanics, ASCE, ,
2015.
http://dx.doi.org/10.1061/(ASCE)GM.1943
-5622.0000596

Wahyudi, S.,

Al
Vol.72, No.4 (

35 ), 1.167-176, 2016.
http://doi.org/10.2208/jscejseee.72.1 1
67

Koseki, J., Hoshino, R., Miyashita, Y.
and Sato, T.: Direct and indirect
observations of local deformation
properties of saturated sand specimens in
undrained cyclic triaxial tests, Proc. of
6th Japan-Korea Geotechnical Workshop,
Japanese Geotechnical Society Special
Publication, Vol. 4, No. 3,
pp-36-39, 2016.9
http://doi.org/10.3208/jgssp.v04.j01

20
Wahyudi, S.

70
, 2015.9.16-18

50

, 2015.9.3

50
, 2015.9.3
Wahyudi, S.
70
2015.9.16-18
Wahyudi, S.,
35
, 2015.10.7
GeoKanto
2015,
, 2015.10.9

Wahyudi, S., Sato, T., Koseki, J. and
Aoyagi, Y.: Development of stacked-ring
shear apparatus for multiple liquefaction
tests, Deformation Characteristics of
Geomaterials, Proc. 1S-Buenos Aires,
Rinaldi et al. (eds.), 10S Press,
pp-307-314, Buenos Aires (Argentina),
2015.11.16

Fauji, U.J., Koseki, J., Miyashita, Y.,
Hoshino, R. and Nawir, H.: Local
deformation measurement using image
analysis technique in hollow cylindrical
torsional shear test, Deformation
Characteristics of Geomaterials, Proc.
1S-Buenos Aires, Rinaldi et al. (eds.),
10S Press, pp-519-526, Buenos Aires
(Argentina), 2015.11.16

51
, 2016.9.13-15

Teparaksa, J. and Koseki, J.: Behaviour
of silica sand under repeated liquefaction
using triaxial apparatus, 71st annual
meeting of JSCE, ( ),
2016.9.7-9

Zhao, C. Miyashita, Y. and Koseki, J.:
The comparison of direct and indirect
local deformations of silica sand by image
analysis in triaxial liquefaction tests,

71st annual meeting of JSCE, (
), 2016.9.7-9
71
( ), 2016.9.7-9

Zhao, C. Koseki, J. and Miyashita, Y.:
Direct and indirect local deformations of




sand in undrained cyclic triaxial tests by
image analysis technique, Proc. of
International Workshop on Advances in
Laboratory Testing & Modeling of Soils and
Shales, Villars-sur-Ollon (Switzerland),
2017.1.18-20

52

2017.7.12-14

52

, 2017.7.12-14

52

, 2017.7.12-14

Teparaksa, J. and Koseki, J.: Comparison
of silica sand behaviour under repeated
liquefaction using shake table and
triaxial test, 72nd annual meeting of JSCE

, 2017.9.11-13

Ighal, M.S. and Koseki, J.: Shaking
history effect on reliquefaction of sandy
soils in model test, 72nd annual meeting
of JSCE ,
2017.9.11-13

72
, 2017.9.11-13

72

2017.9.11-13

http://geotle._t.u-tokyo.ac.jp/portfolio
/analysis-of-multiple-liquefaction-char
acteristics-of-toyoura-sand-based-on-di
ssipated-energy/

o
KOSEKI, Junichi
30272511
@
®

MIYASHITA, Yukika

27

27

20396914

MATSUMARU, Takaki

00425927



