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NS

35cm

EW

10mm
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Pd (g/cm3) 1.89




)
) 1 5Hz 20Hz
1
) 1 5Hz 20Hz
2
) 5Hz 20Hz
b)
x<
32mm 1.0mm
10 No.1 No.4
5cm
47.1kg 37.4+9.
7kg 247 .6kg 36mm
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pP1

P4

10.00

00

27.00

P3

P2

20.00

10.00
10.00
10.00
20.00
20.00
27.00
Position of small load cells
measurind subgrade (earth) pressure
N
PaELPE O
P2
P1
W<— —>E
P3 P4
O O
S
Section Section Section
A0 2-2 33

EPPLNNL

EPP1SS1

EPPINN2

EPP1SS2
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510

ussoa

1000

237.9kg 49+47.3+47.4+46.9+47.3Kg
9.7kg

M 16mm 400mm
S 36mm 300mm
9.7kg
37.4kg
1.0mm SUS304 32mm
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(a),(b),(c)

ch

cm

Position of all transducers points
used during the testing
Floor plan

N

DRY1-DRY7

W AY1-AY8 5 o {
«— @) — E
ARY1-ARY8
ARX1-ARX8 [ M\ DRX1-DRX7
sl
5a
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Position of all transducers points on the
top of the superstucture and the pile plate
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Top

ASV2E

[ |
w I 'ASZZ
[ |
ASV2S
ASVIN
[ | Pile
plate
ASX1
ASY1 -
ASV1
w l l'Asu l ASVIE
[ |
ASV1S




Position of all transducers points
used during the testing
N - S Direction

ASX2, ASY2, ASZ2
ASV2N ASV2S
ASV:

2E

DRX1 A

DRX2 A

DRX3 A PU/X3 @ mmm AX3

DRX4 A H O mmAX4
(*1) PWX4

DRX5 A mEWXS @ = AX5
2

DRX6 A o PWX6 @ MR AXG

DRX7 A

Position of all transducers points
used during the testing
E - W Direction

ASX2
ASY2

ASZ2
ASV2N ASV2S
V2W ASV2|

DRY1
DRX2
Asi 1

AY3 =R @ PWY3 = DRY3
AY4 EER @ PWY4 DRY4
AY5 mmm @ PWY5 DRY5
AY6 HEE ® PWY6 DRY6

DRY7
AYS =R @ PWY8

DTZ
DTY

5¢c
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d)

(1968 )

v (5)(1/2.236)

A= A=A AL

A: VA

— Tokachi Earthquake( Hachinohe Record) NS
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-200

150

100

50

-50

-100

16

(1968)

75

305

TT

A,=1/5



(1eb) ooy

Tokachi Eqg. 1968, Hachinohe record XY direction, 0 - 30 sec

Acceleration North (gal)
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Shaking
Directio
n

Superstruc
ture model
S

Superstruc
ture model

Superstruc
ture model
L

HCNSw47

HCNSW32

HCXYW48c

HCXYW33

HCEWWS50

HCEWW35

HC3DW49c¢

HC3DW34

HC75W51c

HC75W52c

HCNSW41

HCNSW53

HCNSW54

HCXYW42c

HCXYWS55

HCEWW45

/

HC3DW43c

/

HCXZW46¢

/

HC75W44c

HC75W56¢

No sand,
only
bottom

gravel

layer

HCNSW61
cl

HCXYW62c
1

HC75W63c
1
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7.1Hz

S

25Hz

16

10
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100




(c)

1)
80%
20cm
2)
a)
E
AV
(m) (m) | (m) (m2) (kN/m2)
(m4)
1.35 | 0.032 | 0.03 | 9.7389E-05 1.1711E-08 1.9320E+08 | 0.3
M
( 0.4 0.016 0 2.0106E-04 3.2170E-09 2.0580E+08 | 0.3
(S
0.3 0.036 0 1.0179E-03 8.2448E-08 2.0580E+08 | 0.3
b)
)
)
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12.5
12.5

Pore Water Pressure Time History (8-15sec) Maximum Pore Water Pressure Time History (8-15sec)
6000 6000
5000 PWPX5 (-60cm) X-dir ‘ ™ 5000 PWPXG5 (-60cm) X-dir |
pi AN pl —
3000 A I l , , ‘ I l\II 3000
@ 2000———— 1 V @ 2000 ’J
@ A I3 ’_‘
£ 1000 i £ 1000 E—
i =N i
T \ [
& -1000 5 -1000
) g
-2000 -2000
z H
S -3000 S -3000
< &
-4000 -4000
-5000 -5000
-6000 -6000
] 9 10 11 12 13 14 15 8 9 10 11 12 13 14 15
Time (s) Time (s)

Dynamic Part of the Pore Water Pressure Time History (8-15sec)

6000

5000 PWPXS (-60cm) X-dir |
4000
3000

2000
1000

0 . . - B IR I A R

-1000

-2000

Pore Water Pressure (Pa)

-3000

-4000

-5000 ‘

annn . ‘

) 10 11 12 13 14 15
Time (s)

Shear Strain Time History (8-15sec)
Calculated from Laminar Box Rings Displacement
\ \ :

Case: HCXYW33C1 Shear PPW

3 =
2 PWPX5 (-60cm) X-dir \ / l/\
/
A
\

/V

0 [mmnmamvmmansapn A Asman/): S

Shear Strain (%)

-3

8 9 10 11 12 13 14 15
Time (s)
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Exccess PWP (kPa) Exceess PWP (kPa) Exccess PWP (kPa)

Exccess PWP (kPa)

Case: HCNSW32c1

Case: HC3DW34cl

. :
. [ouao] - 1 {oLaof - o}
2

S . — s iy, . —
1 e L oy [ e,
"
o [ Lo [ Max:1.95kPa |~ [ [ | [ Max: 2.63kPa |
- T 1 T ——
6.0
] ] I ]
45 “
" '
20 Y = [ W [
O O ——

15 —— . | ] T

00 | Max: 3.95 kpa [ [ | Max:3.81kPa | [ | | Max:4.78 kPa =
I —— [T I —— T 7% I —— s

100 T T
75
50 [ e =~ ] i
25 { ™~ [ ]

[ | D~ I e
00 | Max: 4.27 kPa |1 ! | Max:6.83kpa | —r—— | | Max:8.99 kpa | ———1
T T T°7 T T T T T T T T
2 T T
[oL-100}+- [GL-100]-— [ [GL-100]-—
9 w
6 [ - [ ™~
T~ !
B ™~ il i ~
[ ] [ | . )| e
N | Max:4.83kPa [T [ | Max:775kPa || |t ] | Max:9.92kpa |
T T T°7 T T T 7 T T T 7
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Time (s) Time (s) Time (s)
4x¢1.6cm/40cm
Steel Rods PWX1and PWY1 DeDth lOCm
2000
X-dir
—— HCNSWa2c1
1500 —— HCEWW35¢c1
= HCXYW33c1
£ Y-dir
100 Saturated @ —0— HCNSW32c1
Toyoura 2 o Heewwssel Aj
c .
Sand g 1000 o
o}
2 -
g EW&XY
Unpermeable o o
membrane g 5w >
27 .
_ Gravel *
| | 0 | |
8 9 10 11 12 13 14 15
Time (s)
PWX2 and PWY2 Depth20cm mxsandpwys  Depth30cm
3000 I I 4000 I I
X-dir 3500 Xdir
2500 —— HCNSW32cl —— HCNSW32c1
—— HCEWW35c1 3000 —— HCEWW35c1

é\ 00 var HCXYW33cl ‘ r g\ var HCXYW33cl # ’

< = < » T
@ —0— HCNSW32c1 0y e @ 25004 —o— HCNSW32cL =
5 —o— HCEWWaSC1 r u._,jj—o—a—o—a—é H —O— HCEWW35c1 R
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1000 -
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5 5
a a
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500

‘ 0

Time (s)
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NS

EW

pwxaandPwya  Depth40cm

5000
[ [
X-dir
4000] — HCNswa2c1
—— HCEWW35c1
HCXYW33c1 )
Y-dir

3000 —O— HCNSwa2c1

—O— HCEWW35c1
HCXYW33cl

2000

Pore Water Pressure (Pa)

&
) ) f} NS
g

8 9 10 11 12 13 14 15
Time (s)
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9000 I I ‘ ‘ {
80001 x-qir ﬁ i i 1
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= 3000— ~ ‘
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Time (s)
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EW

PWXS and PWY5 Depth60cm
7000 ‘
6000 [ X-dir ; 4 ! ‘ {
—— HCNSW32c1 L -
= HCEWW35c1 & J—CD—‘
5000 HCXYW33cL I ) |

Y-dir
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8
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8
8
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Pore Water Pressure (Pa)
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10000 |-
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Pore Water Pressure (Pa)

Pore Water Pressure (Pa)

Pore Water Pressure (Pa)

4x¢1.6cm/40cm
Steel Rods

100 Saturated
Toyoura
Sand
Unpermeable
membrane
27
i Gravel
PWX2 and PWY2 Depthzocm
0
X-dir
500 —— Henswazel
—— HCEWW35cL
—— HCXYWs3c1
-1000H  Y~dir
—o— HONSWazcL '
—o— HCEWWS5cL
1500 —o— HCXYW33c1 Ll
2000 / i
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-
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8 9 10 11 12 13 14 15
Time (s)
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Pore Water Pressure (Pa)

Pore Water Pressure (Pa)

Pore Water Pressure (Pa)

Pore Water Pressure (Pa)
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0
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Pore Water Pressure (Pa)

Pore Water Pressure (Pa)

g

Pore Water Pressure (Pa)

4x¢1.6cm/40cm
Steel Rods
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3000
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X-dir
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—— HC3DW34cl
HC75W52c1

HY-dir
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11 12 13 14
Time (s)

Depth40cm

X-dir
|| — Hexywaser r

—— HC3DW34c1
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edir ﬂ-‘ﬂ#ﬁ
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8 9 10 11 12 13 14
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Pore Water Pressure (Pa)

Pore Water Pressure (Pa)

Pore Water Pressure (Pa)

Pore Water Pressure (Pa)

000
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D
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X-dir
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1500 —— HC3DW34cL
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