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Investigation into effects of past earthquake histories on liquefaction i
properties of dense sandy ground and seismic behavior of superstructures resting

on it

Koseki, Junichi

13,600,000

Experimental investigations were conducted to study the increase of the
liquefaction resistance of sandy soil deposits that undergo gradual densification due to many
earthquake histories as well as to reveal its effect on the seismic performance of superstructures
resting on such dense sandy soil deposits.

As a result, the liquefaction properties of dense sands were found not simply to depend on their

overall relative density. The structural performance was largely affected by the past shaking
histories under otherwise similar conditions of the dense subsoils, including their overall relative
density. It was also demonstrated that the liquefaction resistance of dense sands could be more

significantly raised by applying partial liquefaction histories repeatedly.



2011

€Y
0.5 2.6m 0.4m 7
80%
@
1) 2 70%
©)
7 30cm 20cm 12cm
80%
20cm 10cm 6cm
€Y
10cm 1

Koga & Matsuo (1994) [Z/NEE

3
TRRBR T !
myi O—+—#3,
| A | 24
m, o— a, Bl
1 | & 1
r—0 <
mzl O—+- ag(d3) g 04
4h s ¢
T a,d,) R
(ad=d;-ds) 8
a: &I OYI BN TOMRE Z
di: IEREZE2EFESL TRO =LA
m &7 0V NHEE -3 T T T T T
BAMIET : =Em -, 6 4 =2 0 2 4
BAMOT H:y=Ad/Ah Shear Strain, v (%)



110 >
‘ Input Base Acceleraporq T$ (gal) ‘ —u—T4 (Dr) S
| 70 ) _80(13001000 e T5 (Dr) B
4 i ' S\ a4 Q
@100 ! AHAAS —A—T7 (D) 10
a, Y |w)
> :D . —v—T8 (Dr) g
L8904 O-0._ | s
a 280 L]
S A et z
28047 L 44 ooV 3
3 _ 100 | AR
Q 704 | A : ®
[<8) H ' \ LY ! 92}
2 1 1A Pl ! D
T 604 [FACLe N0 R N S B ¥ : 2
g 60 et w71 ! Input Base Acceleration (gal) | ! L 0.12
04 14 1 Lol 7001900 ‘ F0.1%
i —400 500 600 = 0p 1000 T4 | N D
S04  =200=~—300—+kod=—+- 50( =600700~~ 800 F5—=900 00t 2
: 300 40050 600 R 000 T7 1 &
0 5 10 15 20 25 30 35 “'g
Shaking Stage S
3 4
vmE | R Wi @10 ElEEE
100 200 [100]100] 200 [100) KAR 10
100 S
L0of e o £ -
100_2 ] ] g 8 RER
w® ® ® e e o o $7 | —-mEEs
300 1169 [ 800 ;E 6 —aEEA
4 mm WSS (E-288) g 5 —
AER & Lyt L4
& = £
_Ig!
(39}
s . . E .
Fy = % o
Bl 0 100 200 300 400 500
b AR (gal)
100 SRR SERRILE SRR
4
4 3 4
3
80%
T8 700gal 100%
55% T5
75% 800gal
4 4
@
70%
800gal 40% 70%
800gal
5 Test 3
40mm Test 4-B  5-B



65,17mm Test 4-B
Test 5-B

4

Test 4-B Test 5-B

settlement = 40 mm settlement = 65 mm settlement = 17 mm

5 70%
800gal
(©))
80%
6 20 7.5%
1 0.25 4
1.1 85%
7.5% 7
1.6 . Y s 1000
—A—Casc A-1CSR=12
14+ —5— Stagel J X e Cgsc A2CSR = 1.0 =
—o0— Stage2 hE v Case A-3 CSR = 0.9
i —A— S 3 l"\ —&— Case A-4 CSR = 0.6,
s 12} tage - 100 F | mCase A5 CSR=03 %
2 —O— Staged 3 T /
e = v //Stagc(s
g . e (o) ] 2 - /. A
z Dr=86-88% E = — Suge’s
Z osf i O 10 . Z Stage 4 E
P e
g 5 /‘A;“
= 06| ] 3 :/ﬁc :
2 = 9 O L A |
6‘ 04k D rl 79 /0 - ‘5 ) Stage |
0 2
.2 |- i £
z 0.1 L 1 L
00 ; llo 1(',0 1000 & 75 80 85 9% 95
1 1 0,
Number of Cycles to Cause vy, = 7.5% Relative Density, D, (%)
® 7 ( D
8a 90&
1.0
7.5%

8b



0.6%

Number of Cycles to Cause v, = 7.5 %

100

078

Excess pore water pressure ralio, Aulo”

200
9 0.5
10 0.5
18
20 7.5% 1.6
1000 T T 1000 T T T
—e— Case A2 D, = 79.0%, CSR = 1.00 = ;
—0— Case A-9 D, = 86.5%, CSR = 1.00 :
; 1
100 ¢ Stages E z 00k |
a) S‘““.‘/ /Emgc 3 :
Stage) 3~ = §
10 Stage 2 E O
Stage 2 u,(/ S e 10k ]
Stage | Stge Iy 2
po ol o e ES
1E i Dr=87% i g .l : |
1 CSR=1.0} 5 Dr,=73-79% <
b1 .
------------ £ CSR=1.0 5
0.1 L - L 2
75 80 85 90 95 ol . . .
75 80 85 90 95
: . o
Relative Density, D, (%) Relative Density, D, (%)
8 « 2
20 .
. Dr=79-81%
Stage 2 Stage 2 18 stages
HES $ 15} i
Au/py'=0.5 = 3
/Po £, % c2| |y
; » '% staé
Z ot ‘> W 4
. g 10 stages\
T Ww @00 %0 w0 Sn e 0 3 75 0 7] C-4
Eispsed tim (sec) Effective mean principal stross, ' (kPa) 2 C-1
5‘ 05 .
9 T
Dr=79%

0.0

10

Number of Cycles to Cause 5, = 7.5%

100

4

1000



9 8 0 5

Koseki Junichi Yokoyama Daichi Morimoto Tokio 7

Cyclic Bi-Axial Tests on Assembly of Metal Rods Under Constant-Volume Condition to Study Re- 2020

Liquefaction Behavior

Transportation Infrastructure Geotechnology 478 495
DOl

10.1007/s40515-020-00123-w

Liu Weichen Koseki Junichi 8

A procedure to reach high liquefaction resistance in laboratory testing on reconstituted sand 2020

specimens using hollow cylindrical torsional shear apparatus

Japanese Geotechnical Society Special Publication 476 479
DOl

10.3208/jgssp-v08.j14

Sasaki Tomoko Kawamura Shima Koseki Junichi 8

Effects of compaction thickness on liquefaction properties of two kinds of sandy soils prepared 2020

by moist-tamping method

Japanese Geotechnical Society Special Publication 355 359
DOl

10.3208/jgssp-v08.j12

Koseki Junichi 22

Several challenges in advanced laboratory testing of geomaterials with emphasis on 2019

unconventional types of liquefaction tests

Geomechanics for Energy and the Environment

DOl
10.1016/j .gete.2019.100157




Morimoto, T., Aoyagi, Y. and Koseki, J.

59 (5)

Effects of induced anisotropy on multiple liquefaction properties of sand with initial static 2019
shear
Soils and Foundations 1148-1159
DOl
10.1016/j .sandf.2019.03.015
Morimoto, T., Aoyagi, Y. and Koseki, J. 59 (6)
Effects of small and large shear histories on multiple liquefaction properties of sand with 2019
initial static shear
Soils and Foundations 2024-2035
DOl
10.1016/j .sandf.2019.11.001
46 11
2018
2 5
DOl
SASAKI Tomoko SATO Takeshi ZHAO Chuang KOSEKI Junichi 13 4
Effects of compaction thickness and initial water content on liquefaction properties of 2018
compacted sand specimen
Japanese Geotechnical Journal 379 392

DOl
10.3208/jgs.13.379




Teparaksa J. Koseki J.

Effect of past history on liquefaction resistance of level ground in shaking table test

2018

Geotechnique Letters

256 261

DOl
10.1680/jgele.18.00085

55

2020

55

2020

75

2020




Teparaksa, J. and Koseki, J.

Analysis of repeated liquefaction behavior in shaking table test and triaxial test using energy approach

16th Asian Reginal Conference on Soil Mechanics and Geotechnical Engineering

2019

Koseki, J., Aoyagi, Y., Morimoto, T., Wahyudi, S., Teparaksa, J. and Igbal, M.S.

Multiple-liquefaction behavior of sands in shaking table tests and cyclic stacked-ring shear tests

7th International Conference on Earthquake Geotechnical Engineering

2019

Baboz, E., Watanabe, K. and Koseki, J.

1-g shaking table test study of the impact of repeated liquefactions

7th International Conference on Earthquake Geotechnical Engineering

2019

Igbal, M.S., Taparaksa, J. and Koseki, J.

The effect of strain amplitude on the repeated liquefactions of levelled ground in a model test

9th Asian Young Geotechnical Engieer’ s Conference

2019




Liu, W. and Koseki, J.

Effects of pre-shear history on repeated liquefaction behavior of dense sand using hollow cylindrical torsional shear
apparatus

74

2019

Liu, W.,

16

2019

Study of Pre-Shake Effects on Liquefaction
http://geotle.t.u-tokyo.ac.jp/portfolio/study-of-pre-shake-effects-on-liquefaction-in-shake-table/
Impact of the Repeated Liquefaction on Structure
geotle.t.u-tokyo.ac.jp/portfolio/impact-of-the-repeated-liquefaction-on-superstructure/

Study of Pre-Shake Effects on Liquefaction
http://geotle.t.u-tokyo.ac.jp/portfolio/study-of-pre-shake-effects-on-liquefaction-in-shake-table/

(Kyokawa Hiroyuki)

(60799865) (12601)




(Watanabe Kenji)

(80425925)

(12601)




