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due to the 2011 off the Pacific coast of Tohoku Earthquake 

 Yoshiya HATA 
 Ken-ichi TOKIDA 
 Ryusuke TANIMOTO 

2011

3

IGC E08

2011 Mw9.0
1)

2)

D-2

2)

3)

4)

1

－ 63 －

論文報告
公益社団法人地盤工学会中国支部論文報告集

地盤と建設　Vol. 31, No. 1, 2013



2011 SPGA 5),6)

7),8)

3 9)

10),11),12)

Small-Titan

Small-Titan

I.C. Small-Titan

PGA

2011 5 8
13),14)

B-1

H/V 15),16)

11

2

100Hz

0.05Hz Parzen Window

1 163.84s H/V

3

H/V

B-1

A-1 D-1 D-2

D-3 H/V

A-1

A-1

B-1

2011 5 8

2011 6 1 1
13),14)

100Hz 3

N-S E-W U-D

17)

K-NET
18),19)

2

K-NET K-NET
17)

20),21)

22),23)

Small-Titan

－ 64 －

秦・常田・谷本



0 1 km

NN

KiK-net

Small-Titan

542, 5.9

I.C. 707, 6.3

Small-Titan

1074, 6.5

Small-Titan

521, 5.9

816, 6.1

JMA PGA Gal

0 500 m

NN

A-1
B-1

D-1

D-2

D-3

0.1 1 100.1

1

10

100
D-1
D-2
D-3
B-1

A-1

M
ic

ro
tr

em
or

 H
/V

 S
pe

ct
ra

Frequency (Hz)

H/V

0.1 1 100.1

1

10

100

Small-Titan
Small-Titan
Small-Titan
KiK-net

Si
te

 A
m

pl
if

ic
at

io
n 

F
ac

to
rs

Frequency (Hz)

0.1 1 100.1

1

10

100
Small-Titan
Small-Titan
Small-Titan
KiK-net

Si
te

 A
m

pl
if

ic
at

io
n 

F
ac

to
rs

Frequency (Hz)

Small-Titan

0.5 2Hz

Small-Titan

Small-Titan

KiK-net

0.2 10Hz

KiK-net

KiK-net

－ 65 －

2011年東北地方太平洋沖地震における宮城県井土浦での強震動および地盤沈下量の推定



Main shock2005/12/02
22:13 Mj6.6

SA1_1

SA2

SA1_2

5),6) SPGA

5),6) SPGA

SA1_1 SA1_2 SA2

(h:m:s) 14:46:43.5 14:46:46.9 14:47:26.3
(Nm) 8.0×1018 8.0×1018 2.1×1019

 (km) 3.0 4.0 3.5
 (km) 2.0 3.0 3.0
 (km2) 6.0 12.0 10.5

 (sec) 0.17 0.25 0.25

5),6) SPGA Strong-motion Pulse Generation 

Area SA1_1,

SA1_2, SA2

K-NET/KiK-net10) 24)

Small-Titan Small- 

Titan

203deg.

10deg. 3.0km/s
25)

S 3.9km/s 3.1t/m3 Q
19)

7),8) (1)

p
fO
fOfGfPfSfA            (1) 

A(f)

S(f) 18)

P(f) 18) G(f)

O(f)

|O(f)|p

0.05Hz Parzen Window (1)

(1)

26)

Parzen Window p
8)

O(f) (1)

back azimuth

SA1_1, SA1_2, SA2
27) 2011

2005/12/02 22:13 Mj6.6 KiK-net

－ 66 －

秦・常田・谷本



0 10 20 30 40 50 60 70 80 90 100 110 120-60

0

60

0 10 20 30 40 50 60 70 80 90 100 110 120-60

0

60

0 10 20 30 40 50 60 70 80 90 100 110 120-30

0

30

0 10 20 30 40 50 60 70 80 90 100 110 120-60

0

60

0 10 20 30 40 50 60 70 80 90 100 110 120-60

0

60

0 10 20 30 40 50 60 70 80 90 100 110 120-30

0

30

0 10 20 30 40 50 60 70 80 90 100 110 120-60

0

60

0 10 20 30 40 50 60 70 80 90 100 110 120-60

0

60

0 10 20 30 40 50 60 70 80 90 100 110 120-30

0

30

0 10 20 30 40 50 60 70 80 90 100 110 120-500

0

500

0 10 20 30 40 50 60 70 80 90 100 110 120-500

0

500

0 10 20 30 40 50 60 70 80 90 100 110 120-250

0

250

Obs.
Syn.

Obs.
Syn.

Obs.
Syn.

Obs.
Syn.

Obs.
Syn.

Obs.
Syn.

Syn.

Syn.

Syn.

Syn.

Syn.

Syn.

Time (sec)

Band pass filtered between 0.2 and 3.0 Hz

Band pass filtered between 0.2 and 3.0 Hz

Band pass filtered between 0.2 and 3.0 Hz

Band pass filtered between 0.2 and 3.0 Hz

Band pass filtered between 0.2 and 3.0 Hz

Band pass filtered between 0.2 and 3.0 Hz

Band pass filtered between 0.2 and 3.0 Hz

Band pass filtered between 0.2 and 3.0 Hz

Band pass filtered between 0.2 and 3.0 Hz

Small-Titan [N-S]

Small-Titan [E-W]

Small-Titan [U-D]

Small-Titan [N-S]

Small-Titan [E-W]

Small-Titan [U-D]

[N-S]

[E-W]

[U-D]

[N-S] -12.5m

[E-W] -12.5m

[U-D] -12.5m

V
el

. 
(c

m
/s

)
V

el
. 

(c
m

/s
)

V
el

. 
(c

m
/s

)
V

el
. 

(c
m

/s
)

V
el

. 
(c

m
/s

)
V

el
. 

(c
m

/s
)

V
el

. 
(c

m
/s

)
V

el
. 

(c
m

/s
)

V
el

. 
(c

m
/s

)
A

cc
. (

G
al

)
A

cc
. (

G
al

)
A

cc
. (

G
al

)

－ 67 －

2011年東北地方太平洋沖地震における宮城県井土浦での強震動および地盤沈下量の推定



Small-Titan Small-Titan

Small-Titan Small-Titan

KiK-net

2011 5 8 2011 6 1

1

KiK-net

28)

2005/12/02 22:13 Mj6.6

KiK-net

2005/12/02 22:13 Mj6.6 KiK-net

Small-Titan

2011

29),30)

0.2 3Hz

Small-Titan

Small-Titan
5),6)

SPGA
7),8)

Small-Titan

Small-Titan

2011

0.2 3Hz

Small-Titan Small-Titan

E-W

-12.5m

3 3

3

N

3 FEM

2 5 L2 L5

-0.6m

1 L1

1 L1

1 L1 2 L2

6

E+F

FEM

3 2
31) 32) 3

3D-FLIP 9) 3

c, m

Hmax 33),34),35),36)

0.333

37)

－ 68 －

秦・常田・谷本



3 3D-FLIP
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