


36
36
36
36

11
12
15

38
39
40

41

16
20
22
23
29
31

45

33
34
35




()

i .

S37
S46

S38 Sh5 S56
S46 S55 S56

km

N

—

1km




(1995)

(1995)

(1995)

Ezes
T ELEETE
R HETAY ()

dmiEsmT 20704 )

chEf?r 4001 4)




36

S36

$

0.8

0.6

0.4

0.2

0




37

56

S37 S56

0.8

0.6

04

02 r




57

S57

0.8

0.6

0.4

0.2

6.8

6.6

6.4

6.2

5.8

5.6

5.4

52




100%

Oh

&

Oh

506

m L

b

200

10%

O

& |BEEFS4ELIET
O SPERFIS47~-556;
& EREETLIES)
|BEEEF
| —rhEEE
e




>
1km
PL
) ‘é
) ‘;
L;
PL

A PL 150
B 150 PL 50
C50 PL 00

18%
5%
2%

1964

S35 S36
13.3% 9.6%
23.2% 0.0%

4
55

3F 20




()

1km

95%

[oe]

10%

1978
A,B,C

:1.1%

1993.1

1993.2

1993.7

1994.10

1994.12

1995.1

1995.1

1995.5

1996

19973 5

1997.6

2000.6, 2000.10

2001.3

20/270=0.074

6.75
0.074/6.75><100=1.1
1,115 1,841
2,570
1,115 4,411




()

1978

H14

H14

KoM
TR R
W oM ow M
o0 o
“ '
e 0 Oo(m | | 1z~
1 ]
]
preemesd B
1
i
O Oemko=0 0 “ =2~
]
.............. 1] o« LIS
I
P -...l_u._ﬂt_..n__m 2 -
....................... —
@ » Erloy =
1 L 1 1
= =] =) = = =
= s 8 _ 8 _ = _
= o o -
e ReE "
[ee]
~
()]
—
L]

1]
(d}

10
(el

(bl

{a)

1988

{m}

g £t B

10



. 50m

1km DID
1992 h
1km 1990)
. . 2.5
J25 = 16
50m . 1.6
A 4 1716 = 0.6
L;L% . 2m
2m>=<0.6 1.2m
im
L—I—' e
u H)
\ 4
. 20m H 12m H
10m H 20m 06m H 1.2m

\ 4
X

11



H9

v
Li 12

><0.0011>< 0.73
x< >
16.4
32.7
326
6.0
12.3
(H12)
b)
5 1.0
12 55
18 12
1.0 1.0




0.00036>< 0.73

> 0.0015> 0.013
>
18 5
2.29 0.14 2.29 3.01 3.33 0.000066 < o7
1.53 0.14 153 1.99 2.15
0.46 0.14 0.46 1.12 1.14
, 1999
, 2004 0.0011
2.3%<10™
5.5%107
1.2x10"
2.2510”
3.1=<10"
5 12 18 0.001
7
0.00060 0.00014 0.00652 2.5>10 |
3.2>x<10
0.00039 0.00014 0.00431 2.4510™
0.00020 0.00014 0.00242
>
5 12 18
78.6
0.00120 0.00028 0.01299
51.8
0.00078 0.00028 0.00859
43.9
0.00041 0.00028 0.00483

13




ﬁ\/%(rlz + r32)+7r\/%(r22 +13)

5 2 x<

2 3 x
1 2 x<
1 3 x

><100 100 0
><100 190 3 0.20
><100 55 0.50
><100 130 3 0.70

+1,2

100

90
80
70 r

60

50
40
30
20
10

0.20
0.50
0.70
1.00
100

14

10

20

30

40

50 60 70 80 90 100




0.23

1.0

0.6

/2 <1

0.64m3

1.9m3

15



(1)

NENNEEEN D SE—

e

400

300

200

100

250

200

150

100

50

o

16




« 1952

o7 1952
1993
2004

1978

1978

2004

0.01x<

0.003><

50

1968
1994

2004

1/3

5,000

1978
2001

6 | :' y=0.0676x
| 1978
ST 1
I
4 1
1
1
3 j1994 A
2001 1952
2+ 17A
1
W 2004
1993
0
200 400 600 800 1000
=< 0.01 > 0.003




1952 815 3

1968 673 6 1
1978 473 5 1
1993 53

N

18




aiEE/AD

AfsEER

1997
0.0309><
0.12x=< 0 0.25
0.07 0.16%< 0.25 0.375 -~
0.01 0.375 il
1.80% N
1/2><
1.40%
= 0 030G
1.20% -
i R = 06644
< Ho 1.00%
> o oo an %
i 060 Ef# 4/:‘/‘
| PE
or g / .
0.A0% & s
B £ -
0.20% g
ol
10% ] 0.00% /—/E;E'/ : * . : : : !
00K 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% a38.0%
. B A
y=0. 12x (0= x<25%),

" y=7-0. 16 (25.Sx<37. 5%),
| y=1(37. 5% = x)

®ie
3% - FEET
// T~ l_._;J
(e ey

e ] & = B | 4‘9 o [EHK L

N el o[ M

0% 10% 20%  25%  30% 40% 50% 60%
HHER
( 93 )

19



(2)
()

-
( )
0.095% 0.019% 1.29% (0.348%)
0.024% 0.0048% 0.32% (0.0864%)
o 0.00095% 0.00020% 0.0129% (0.00348%)
3.8>100% 0| 5.08>105%(1.37>105%)
0 0 0(0)

0.0040% 0.00080% 0.0540% (0.0146%)

0.0038% 0.00062% 0.0515% (0.0139%)

““““““““““““ ! 0.0024% 0.00037% 0.0328% (0.00886%)
IV 0.0013% 0.00020% 0.0182% (0.00491%)

=< 0.00077% 0.00012% 0.0105% (0.00284%)

H11
Q

0.23

00 21.4 0.23*21.4 / 100-5 +0.23*5

Lg_» >
214
Lé_’ 1996 2001
\‘A 11

1995
20



21

H11

0.024 0.0047 0.620 (0.0682 )
0.0059 0.0012 0.152 (0.0167 )
0.00023 0.000051 0.00601 (0.000661 )
9.0><107 0 0.0000234 (2.57><10% )
0 0 0
0.0011 0.00023 0.0295 (0.00325 )
0.0010 0.00018 0.0280 (0.00308 )
0.00065 0.00011 0.0174 (0.00191 )
0.00036 0.000058 0.00958 (0.00105 )
0.00021 0.000035 0.00559 (0.000615 )
0.23
00 21.4 0.23*21.4 / 100-5 +0.23*5
5
214
1996 2001



3)

1991 1967 1981

0.098><
1.25%<

[

22



M L NE—

e e




1993

20

1983

70

30

80

IIIIIIIIIIIIIIIIII

25

2004 9 5

2005

24

2003 9 26

2004




20
1983 1993
1983 2003 2003
20% 70% 5% 15%
60% 28% 550 80% 87.8% 87.9% 80.8%
' 12.2% 12.1% 19.2%
20% 2% 40% 5% 58 1983
80><0.25=20 100 20 20=60
1983 1993
A
20% 70% 5% 15%
B 48% 28% 44% 80%
B’ 12% % 11% 0%
20% 2% 40% 5%
60 20
60><0.20=12 12

25

80

2004

2004



60

55

50

45

60

45

40

30

25

20

15

L L
= = = = =
1<) > S S =}
S =3 o ~ @

50%

40%
30%

20%
10%

0%

. . . . . . .
= = 2 2 =2 = =2 = = = =
S o s S5 © & © o ©o S o
g © 8 R @88 B» < & <& =
o
Lo
—

26



. 1993

-
3
| a
g
| s
. o
|4
&
IS
. 3
L N 4
{a
|w
*
o~
*y ©
< &
<
s
8
|«
*
I
= I
5 *q
o
= , , , , o
= = = = = £ =
5 & 5 5 5 5 5
e 8 g & & g
—
-

0.02

0.24

0.48 0.56 0.46 0.42 0.43 0.45

0.61

18

12

120
100

27



- 2005 8 16

2005 8 16

40%

28

300

30

60

62,000

H16

40,000

0.65




()

3
0.078>< < AM
0.238>< AM
0.596>< AM
0.387 >
0.28><
H9
1/17 1/18 1/19 1720 | 1/21 2/10
604 452 408 238 190 1,892
486 129 89 14 15 733
118 323 319 224 175 1,159
1995 8 1

29

650

H9
><
AM
192.7
3
AM
H9
><
AM
>
AM
>
AM
>
AM



6000

5000

4000

3000

2000

1000

y = 0.8423x - 158.96

P

/

0-(

/

0

1000 20

00

3000

4000

5000

6000

20

15

10

y = 0.8423x - 158.96

200

=0.0173x

50

100

150

200

250

30




2002
- 1978
(@]
2005
- 1995
2002 H9 12
A 1.2 0.4
B 3.8 56.5
C 60.8 43.1
2005 JIS
56.2
1978
0.116 4 1.56

__________________________________

31

: : v
________________ =
1978
1689.16 /km?
1689.16



545 30 17
S46 55 6 8
S56 0 3
1978
2001

0.0046

0.34

0.0036

32

[ E—




0.3

0.1
10

0.97

33

1,548

10

0.6%

142

301

1.3%

87

1,630

21

1.3%

300

333

0.6%

36

3812

37

0.97%

547

95-
90-94
85-89
80-84
75-79
70-74
65-69
60-64
50-59
40-49
30-39
20-29
10-19

0-9

0.0%

0.5%

1.0%

1.5%

2.0%

2.5%

3.0%

3.5%

1995




0.117><

><0.117

34



1996
100 50.3
65 35
1995
91
0.503>=<
0.362>< =<
1
0.503>=<
0.362x< =<
0.91< 1 0.362 =< =<
>=<0.65
=<0.35
11 50cm

36.2

=<1,

><0.503

65 35

35




85

- LPG

95

2004

2004

11

2004

2004

80%

2004

14

95
95
>
3250
95
>
80 20
20 80
80% 14 11
>
95 12 42
12 95
16 12
NTT HP

36



300,000
-
250,000 -
—
©
200,000
95 6 5 150,000 &
95 14 3 -
80 85 20 100,000
95% 4 12 R
50,000 A ~_,_
@ N,
0 R@ * . A ‘Hmﬁ T NUI.SUNY WO ST S T S S e

23 24 25 26 27 28 29 3031 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

, 16 12
NTT HP

37



. 2003 2003 5
2003
2003
(km) /km)
2003 37 2,710 0.01
2003 119 4,010 0.03
5 km

/km

0.03

38

o
. 1993
1993
6m im
5m
6m
(km) /km)
1993 6 121 0.50
1993
5m km
/km

0.50




o
. 2003 2003
5
2003
2003
5
(km) ( /km)
2003 50 610 0.08
2003 358 500 0.72
JR
5 km
> /Kkm

0.72

0.08

39

< /Km

0.50

|



Probability

Vs=350m/s

0.

0

o
o}

o
™y

0.2

—Level-l ‘/ _

—Levellll
- = LevellV

L

100 200 300 400 500 600

Peak basement acceleration (Gal)

Koji ICHII: FRAGILITY CURVES FOR GRAVITY-TYPE QUAY
WALLS BASED ON EFFECTIVE STRESS ANALYSES, 13th WCEE,

2004

40



il



1/2

172

42



Im

A PL 150
B 150 PL 50
C50 PL 00

18%

5%

2%

1964

43



1983

44




Y=f(K L) I|:|,>

GRP

GRP

45




46




GRP

GRP
Y = AK“L”
Y GRP
K
L >
1980 2001 3
Y=Y -Y =(AK “f )-AK “*
GRP
o GRP
GRP

GRP

47

GRP




48



