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Cases of centrifuge model tests (2023)

Case |Countermeasure Pipe depth (m) Note
1 Stone column 2.5 Verification of preliminary research.
2 2.5
3 Added weight 3.0
4 3.5

Installation of the
stone column

Added weight (578 g = 8 times of pipe weight)

Centrifuge mode (Case 1)

(Centrifugal acceleration: 50G)

| 5.625m 11.25m
| |

,
1.5m 2

Stone column

.A3
Pl 1 |2.5m P 0
2.5m ————Be————
A4 P5
P3 P4
10m
After corsolidation
i WAS — D, = 5807%%

B Accelerometer @ Water pressure meter B Displacement meter

) - Top vi
0234 132 XA Y RIME A B, IIUEROIE L2 A SR L 7. Op view
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B
(=]

. INC pipe disp
=) JC pipe disp D2
230 1 o
Case 1 = o
0 (a) 5201 mﬂw = NC: Non-countermeasure
] S M
z 210 ] M‘M C: Countermeasure
8 20 1 a
s ] 0 Frrr
Q
g 0 0 10 20 30 40
2 Time (sec)
e.-20 4 1 4 1 4 4
5 Nu} ] 1
-40 T 2] AL 2 A3 2 1 A4
10 20 30 40 et ] ]
Time (sec) £ 0] 0 0
IS 4 J
(b) 5 i ]
4 S -2 1 -2 -2
~~ Q9 b |
a8 < 1 NC pipe top  C pipe to i ] i
LRE g R R LD Seilsurface | Soil 2.5m depth
N 0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
E 0 . Time (sec) Time (sec) Time (sec)
g INC pipe top C pipe top 30 i,
g 2] o 2510
I5) ] < p E P5
< g4 S Pl 20 7
0 10 20 30 40 e 0 15
Time (sec) E 1 ]
. B i 10
Input motion (Prototype scale) ] P i 5 ]
(a) Displacement, (b) Acceleration s 0 1/ - SOTIZSmIdepth
0 10 20 30 10 20 30 40
Time (sec) Time (sec) Time (sec)
PO AN WD

Case 1

Before and after 3™ shake
(Uplifted to the surface)

J' After 2nd shake L

Orlgmal posmon

- | Uplifted: (NC) 67.25¢cm, (C) 64cmI =

el After 1% shake 0
:Uphfted (NC)18.75¢m, (C)27.75cm

20d shake

3tdshake

*
1* shake

— Non-countermeasure
—— Countermeasure
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Case 2

I‘ 5.625m 'I‘ 11.25m 'I‘ 5.625m I
Y [F HP
Lsm]  — R Weight
.A3
P1 1 |2.5m
2.5m —— e ————
A4 PS5
P3 P4
10m
After cornsolidation)|
WAS — D, = 5617%

B Accelerometer

@ Water pressure meter

W Displacement meter

@
oo
%)
(@)
\®)

I
S

S bhbLowroax
.

Displacement (cm)

Displacement (cm)
)
S

N

W
S
1

—_
S
Ll

1 NC pipe disp
] C pipe disp

S

0 10

~

Time (sec)

30 40

'
[\S]

S [\
! T

'
(3]
il

Acceleration (m/s?)

'
IN

Acceleration (m/s?)
S

|
i

[\

(=]

10

Time (sec)

Input motion (Prototype scale)
(a) Displacement, (b) Acceleration

30 40

EPWP (kPa)
)

!
=)}

D1 NC: Non-countermeasure
D2 C: Countermeasure
0 ] W
10 20 30 40
Time (sec)
] 4 7 4 7
] A2 ] ]
] 2 ] A3 2 1 A4
] 0] 0
] Al | 2] 2
NC pipe top  C pipe top| 4 ] Soil surface| Soil 2.5m depth
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
Time (sec) Time (sec) Time (sec)
C pipe top 2 ] 30 E
4 4 !
Q/WJMMWMWMV% 15 1 C pipe bottom | 25 i0g
1 ] W P4 20 4 PS5
_ 5 “WWW 5
1 5 V 15 1
1 NC pipe top P1f - ] P3 10 -
-15 4 . E
] NC pipe bottom | 5 Soil 2.5m depth
-25 0
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
Time (sec) Time (sec) Time (sec)
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XA L

KD V)

Case 2 Before and after 3" shake
(Uplifted to the surface)
.............. e | After 2 shake | .
R T | Uplified: (NC) 39.25¢m | ___8cm uplift then
]\ I_:::::::::: no change
; Before 2" shake
: : |
....................... ,. After 15t shake
................... £ Uplifted: (NC)18.25cm
.................................. 120 -
.......................... 1—Non-countermeasure
..................... 100 E—Countcrmeasurc

Or1g1na1 p031t10n 8 4
60 A
40 -
20

. LY A

15t shake 219 shake 31 shake
Summary
Case Content Advantage Disadvantage

1 Stone column

EPWP mitigation

Decreased suction force might
have caused larger uplift

Added weight

Reducing the uplift
especially shallow
condition

Rotation of the pipe observed

Not significant in deep condition
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Fig.34 /31 THGELER ORI (KRS 2 2K LER)
Cracks on the road around Yabukiminami No.2 air valve Fig.35 /81 THEGEROBE (KIKEE 2 22841

Cracks on the road around Yabukiminami No.2 air valve

(BE : A&, 2012)
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