Vol. 21

2004

23

Newmark
Newmark

Newmark

2004 10 23 17 56 M=6.8
D.2.3

4 86
D
220km300m 221km000m D
23
)
23 »
10 20 100mm Newmark
@
Newmark
102 - 0072 4-6-9 6F

185 - 8540 2-8-38



Van Genucheten L~ |

=
Lon l]/B/
6 9 1
6 10 2 =

e
-1 220km300m

) \ AN
&) B
Newmark 10m \
M=
-2 221km000m
GHE 8),9)
GHE @
2 Fs=1
ky
5
€)]
F
Mew + My, +M
FSZ[MRJ :( RW Rk, RT} 0
Mp J)oin Mpw +Mpy, _
220km300m kn Mpw
221km000m -1 My Mprr
-2 Mpin
=kniMpx ~ Mrun
= - kkMerx Mk
Mk
(5) Newmark

Newmark
6).8)



Fs1.48 k~0.15

Fs1.48 k~0.16
o 0.18 0.36
JO=Mpy +Mp —Mpy —Mp —Mgr
@
e G )y J 0.22 0.27
16H) 0.15 0.16
) ®
-3
o=R6O 3)
R
-1
=
% (m)
1.836 0.267 0.61
220km300m
1.479 0.153 1.69
1.658 0.224 0.81
221km000m
1.480 0.163 142
-3
2 2
4 5
Newmark 7
® Ne"‘":ark 220Kn300M F=3.11 k=0.62 221km000m
Newmar F=3.69 k=0.87
-2
F m)
K
Q \y
a A 220km300m 3.109 0.616 0.09
221km000m 3.686 0.865 0.0
@)

k. (t) = i M 4 ‘ \ ‘

g A | |
3 AN

10m ‘ \4/

€H)
-1

B
220km300m F<1.84 k~0.27 221km000m -

F<1.66 k~0.22 -4 220km300m




-5 221km000m

@
Newmark
-6 -7
Acc FenE do/dt

220km300m
0.61m
1.69m
3
220km300m
17m
0.04 0.10 10
221km000m
0.81m 1.42m
24m
0.03 0.06 220km300m

220B01

- | 3,,7061m

A "
Laamat i) i

5 10 15 20 25 30 35 40 45 50 55 60 65

time(sec)

-6 220km300m

220B04

2.0 —T
= 15 T T T
=

(1):2 ) 7 [ 3,.7169m
00
S 0.010 I
5% L
L8 0005
SEo ool . .
< 01
o~ (7]
g il
I T Tl
SE oo f i “ e y
_ 01
& s00 —H—h
-500 |- o
1000
5 10 15 20 25 30 35 40 45 50 55 60 65 70
time(sec)
-7 220km300m
221B01
_ 1.0 T
£ Y
= 05 /J_f ‘5'““:0_81”1
00
2 0.01
53 Hi
£ § 0005
® 7 o000 1Ll
R
NU
W 2
§§ 00 ﬁ”‘ ll" 1
o £
0.1
T 500
*g; 0 N T y J'n‘
< -500 il ]
-1000
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
time(sec)
-8 221km000m
221B04
2.0
i T
=X 10 ;i | B.t42m
0.5 e
00
S 0.01
835 il
S g 0005 M
0.000 Al sl
o1

NU

o Q

g3 oo 'Tlfn‘[j‘ imulI ,

©T =
0.1

T 500

= 0 " " I

3 W ki

el S s

-1000
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
time(sec)

-9 221km000m

700gal



220km300m
S=0.09m
k=0.87

@

221km000m

k=062
221km000m

-2

221km000m

-3

D

RC
25mm 2m 2m
2
0.938 0.838
0.9
0.1
\ 10
| B
32
\ // B ,
./‘
/
-10 221km000m

-11 221km000m
-3
Y P
kN/m3 kN/m? deg.
B 17.9 3.7 33.6
M 17.9 3.7 33.6
() 245
G( 19.8 817 47.1
) 198 0 47.1
-4
( ) (
0.025 0.224
0.938 0.865
0.832




@
Newmark
-6 0.025
700gal
6.75m
20m 3
1
17
700gal
0.9
-5
( (m)
0.025 6.75
0.938 0
0.832 0
-6 ( )
( (m)
0.025 5.95
0.938 0
2211B01
: i
£ ‘2‘ s ‘6max=6.75m'—‘
o YA
g 002 [ 4
§§ 001k
uvo.ooh, L Y T
~ 02 = T
o 8 o0af
SE o0 - o
-0.1 i
~ 1000 F = ———
§ soof 11l
8 0 A " oo
7)o MNP R PR S PSS U U P U EU S U P
0 10 15 20 25 30 35 40 45 50 55 60 65 70

time(sec)

-12

®

1sec

Acc (gal)

Acc (gal)

0 20sec
tovec . To0gel
700gal e
' 3.5cm
RN
J R [
1 i
JERAN|
JEEET
E
B LU



®

Newmark

sec

6.75m

664gal

5.95m

(cm)
S

-3.§cm

0.2cm \

§(m)

da/dt
(rad/sec)

o adt’
(rad/sec?)

1000

Acc (gal)

-500

20

30

221LB01conv

40

50

60 70

| Da=5-95M

Asa I

Al
AR A

-

0

5

10

-16

15

20

25 30 35 40 45
time(sec)

Newmark

50

55 60 65 70

5.

Acc (gal)

Newmark (
1000

221LB01conv)

500 | [

0 Mmﬂn%ﬂu /\ﬂ A MA MMM NW\A all

\{ e

-500 l U
-1000 I
0 10 20
t (sec)
-17 Newmark
Newmark
Newmark
Newmark



2005.

1) 2) 17 10
pp-29-32 2005.
2) 3) Tatsuoka F. : 2004 Niigata Chuetsu Earthquake
Reconstruction of Geogrid Reinforced Soil Retaining
3) Newmark Walls with a Full-Height Rigid Facing IGS News
Vol.21 No.l pp.11-13 2005.
4)
2004
21
2006.
1) 5)
2004
21
2006.
2) Newmark 6)
32
pp-1895-1896 1997.
)
Newmark
3) 36
2001.
8)
1999.
9) GHE
25

pp.309-312 1997.

D
17 10 pp.78-83

EVALUATION OF RESTORATION PERFORMANCE USING THE RESIDUAL
DEFORMATION FOR THE RAILWAY EMBANKMENT SERIOUSLY DAMAGED IN
THE 2004 NIIGATA-KEN CHUETSU EARTHQUAKE

K. HORII, M. TATEYAMA, K. KOJIMA, K. WATANABE, M. SGHINODA, M. ISHIZUKA

In order to review the seriously damaged railway embankment due to the 2004 Niigata-ken Chuetsu Earthquake and evaluate the seismic
performance of reconstructed embankment which is geosynthetic-reinforced soil wall with rigid facing, the seismic stability and residual
deformation analyses were conducted. The method of seismic stability analysis was executed by the limit equilibrium method and the
seismic residual deformation analysis was applied Newmarks sliding model to the slip circle.  Asaresult, it is shown that the simulated
residual deformation due to earthquake is corresponding to the actual magnitude of failure and predicted one become to the effective and

practical index of the seismic performance of reconstructed embankment.



