JISCE 2007 8

1 2 3 4
( 819-039%5 744 2 1110 )
E-mail:bousai 14@civil .kyushu-u.ac.jp

2 ( 819-03%5 744 2 11 1128 )
E-mail:zen@civil.kyushu-u.ac.jp

( 819-0395 744 2 11 1127 )
E-mail:chen@civil.kyushu-u.ac.jp

4 ( 819-03%5 744 2 11 1111 )

E-mail:kasama@civil.kyushu-u.ac.jp

Key Words : Liquefaction, Soil Improvement, Settlement, Shaking table

—-258-



0 X I« : mm)

600

75_\_ 150 l 150 l 150 J75

225 | 150 | 150 | 225
T T T

Case (mm) (%)

A40-1
A40-2 40
A40-3
A60-1
A60-2 50 60
A60-3
A80-1
A80-2 80
A80-3
B40-1 3Hz
B40-2 40
B40-3 100 - 400Gal
B60-1 100Gal

B60-2 75 60
B60-3
B80-1
B80-2 80
B80-3
C40-1
C40-2 40
C40-3
C60-1
C60-2 150 60
C60-3
C80-1
C80-2 80
C80-3

1565g/cm?®
853x10°cm/s  D50=063mm)
60%

(Uniregter)
6% 8%

D

4%

50mm  75mm

150mm A B C 5 mm

75 mm  150mm -2

g) CaseA80-1

i) CaseA80-3

h) CaseA80-2
-3 (50mm )
Ox3=27 -3
50mm
3Hz 10
100Gd  400G4 100Gd
-1
-1
X Z
5 -6 4%



( uwo') ( uwo )
0 0.5 1 1.5 0 0.5 1 1.5
0 0
CaseU(x=375mm) CaseA40-3(x=375mm)
75 - oom 75 s
150 "‘ ‘// 150 "71/
Pl 1
Lo AR Lo ofe
gzzs f /» ¥ 2225 s
~ i ~300 1
375 (oo ‘”"
A
450 ;
—0— 100Gal / —o— 100Gal
-m— 2006Gal || 55 L& e -m— 200Gal ||
--a--3006al --a--300Gal
--&— 400Gal --&— 400Gal
600 T 600 T
-4 5
( ) % )
( uwo’) ( uw/o’)
0 0.5 1 1.5 0 0.5 1 1.5
0 0
CaseAB60-1L(x=525mm) CaseABO—é(x=525mm)
75 e
.//
Ve 4
€
—o—100Gal —0—1006al
-m— 2006al | | -m— 2006al ||
--a--300Gal --a--300Gal
--&— 400Gal --#— 400Gal
600 T 600 T
a) CaxAB0-160% ) b) CaseAB0-3(60% )
-6 % )
-4 100G4
75mm 1
200G4 225mm
5 4%
-6 a) 60%
25mm
05 A% 12 )
-7
-6 a), b) 60% 60%
7o9mm
3d) P x55mm
-3 d) CaseAG0-1
-3 1)
CasAB0-3

—-260-

50
100
150
200
250

50
100
150
200
250
300
350
400
450
500
550
600

(mm)
150 300 450 600 750
v i ¢ L v l ¢
v ¢ J \ 4 *
v v v v 4 4 4
» v v v v <
v v v v v < 4
A\ 1 4 A v < v
30mm
CaseA40-3(40% )
300Gal
a) CaAd0-340% )
(mm)
150 300 450 600 750
M T T > T < R T «
AR
v v ¢ v ¥
4 v v 12 <4 IS v
» v » v A v
P < 4 v 14 A v
- » 4 4 - A
30mm
CaseA60-3(60% )
300Gal
b) CaxAB0360% )
-7 (300Gal)
4%
300G4d
4% 60%
4% 60%



(mm)

(i)
15 20 25
. e
*
400 ———————————— ————————————
500 f---eec ———————————— ———————————— 500 3 i ; 500 |- ———————————— ————————————
| CaseA40-3(40% ) i CaseAB0-1(60% ) i CaseA60-3(60% )
| | 300Gal i i 300Gal i i 300Gal
600 . 600 ‘ ‘ . 600 ‘ ‘ !
a) CaxxA40340% ) b) CaeAB0-160% ) c) CaxeAB0-360% )
-8 (300Gal)
(mm) (mm)
0 150 300 450 600 750 0 150 300 450 600 750
0 3 ‘ ‘ j ‘
o—— O
E0f I ]
—_— ‘/.——'
20 L. mTT

A“
30 [ *-lis

g P RN
—O— 100Gal —O— 100Gal
40 {{ -m— 200Gal 40 || -m— 2006al ‘ ‘
--a--300Gal --a--300Gal i i
--¢— 4006al --¢— 4o0cal CaseA40-3(40% )
50 50 Pt At el
9 ( ) -10 % )
(mm) (mm)
0 150 300 450 600 750 0 150 300 450 600 750

—oocat] | ; o tooeal
of L o
ol doocal | CcaseA60-1(60% ) 50 Ll 400cal] © CaseAB0-3(60% )
a) CapA1E% ) b) CeaABD3E% )
-1 &% )
-8 A% 60% 300Gd
®
-8b) -84a) -9 -10 -11 40%
60%
-9 -10
40% 200G4
300Gd
( 400G4d
) 300Gd
60% CeeAGD-3 -4
-5 400G4

—-261-



-11 60% CapAB0-1
5mm
CaxAB0-3 4%
CaspAB0-1 60%
CapAB0-3
(
)
-10 -30)
Xx=525mm
-11 b) 3P
@
(Cas) x100 (%)
-12
12 A% 60%
4%
60%
2% 8%
60%
4%
60%
4.
@

400G4d

0 20

-m— 200Gal
--4--3006al
--¢— 400Gal

20

(O]

L e

12
-8 1)
2
( )
-12 3
3
300G4
CaselJ
) 1 ( )
S
-13 S
( 1
) S
D 2z
S= jo u(2)- £, -exp(—L—Z)dz &)
u ( =1,
=0 ) 0
€ )
L, (mm)
2
4 -8
L=300mm D (mm)
D=600mm

—262-



u € ZU*exp(-22/3OO) ()
0 1 0 €, O0 375 450 525 600 675 750

= 0 0 2 T T
=P I\ £
I 150 b 150 [ b -l-LrJ_
— T300r 1 T b 1
—| = : b » (x):exp(_zlx4_)(‘lI ) /\
. Lx

450 450 0
L=l L ] 4 -150 0 150
et L i J X, (mm)
— 600 600

-13 S -15 (X=525mm)
35 T T T 35 T T
300Gal 300Gal

14 S -16 S
£ Casel S
300Ga 288mm [0 ( 2 )
£ =195% -15
-14 ) S
-14 w
2| X=X, |
= —_—— 2
" a(X) = exp( L ) @
X0 (mm) L«
(mm) |
-15 X%
@ @ s
3 2 +Ly +Ly
® « o= [ s 0(dx / [T w(gd @
o
Lx L % L
L=150mm
-15 X=525mm
-16 ) s

@

—263-



@

@

©)

@

CaslJ ) 60%

1) 80%
p) ( 60%
) d
3 ©®
D 2
( )
d
3
1)
2003
2
3 ppd255 19%
3
No6W -57 pp221-228
2001
4
;
Pp233236 2006

7.46 )

ESTIMATION ON SEISMIC SETTLEMENT OF IMPROVED GROUND WITH
VARIABILITY OF LIQUEFACTION STRENGTH USING SHAKING TABLE

Tomoyuki SHIGEOKA, Kouki ZEN, Guanggi CHEN and Kiyonobu KASAMA

The anti-liquefaction ground improved by cament-mixing and pameegblegrouting shows the oetid vaiablity of liquefaction srength
resuiting from the oatid vaiahlity of origind soil profile beforetrestment, the non-uniformity of mixing and grouting, etc. Thesaiamic behavior
of improved ground with the petid variability of liquefadtion srength, however, hesnat beenfully darified.

In this paper, in order to evduate effects of gpatid variahility of liquefadtion srength on the sdsmic behavior of improved ground, aseries of
modd expeiments hes bean carried out through investigeting the seismic behavior of patialy improved ground using sheking teble test.
Moreover, the edimdtion of saiamic setlement conddaring the depth digribution of verticd grain in tems of 1 dimendond (1D) and 2
dmendond (2D) improvement pettermns has bean proposad. It can be seen that esimated saamic setlement from 2D improvemeant pettem
showsbetter agreement with obsarved settlement then 1D ediméetion.
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