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3.11 2E E+F
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�
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� O.P.+2m O.P.-2m

O.P.+0m

O.P.+0m

�

(2011/3/11 )

0.0 5.0 10.0 15.0 20.0 Hz
0.0

1.0

2.0

3.0

4.0

frequency

900-350_OP+2
900-350_OP 900-350_OP-2

0.0 5.0 10.0 15.0 20.0 Hz
0.0

1.0

2.0

3.0

4.0

frequency

900-350_OP+2
900-350_OP 900-350_OP-2

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

op+33.20m (RJ) NS

2RB-11 O.P.-2

O.P. 0 O.P.+2

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

14000.

op+50.50m (RC) NSS

2RB-12 O.P.-2

O.P. 0 O.P.+2

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

op+33.20m (RC) NS

2RB-9 O.P.-2

O.P. 0 O.P.+2

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

5000.

op+22.50m (RC) NS

2RB-18 O.P.-2

O.P. 0 O.P.+2

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

op+15.00m (RC) NS

2RB-7 O.P.-2

O.P. 0 O.P.+2

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

op+ 6.00m (RC) NS

2RB-17 O.P.-2

O.P. 0 O.P.+2

h=0.05 h=0.05

h=0.05h=0.05

h=0.05 h=0.05

EWNS

(2011/3/11 )



39

� PS O.P.+0m O.P.-14.1m Vs

900 m/s

� O.P.+0m Vs 350m/s Vs

800 1000m/s

� 3.11
���������

��	�� �



40

� Vs 900m/s
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(2011/3/11 )

EWNS
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E+F+P

E
W
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S
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�
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h=0.05

h=0.05 h=0.05

h=0.05
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O.P.(m) �(kN/m3) Vs(m/s) h(%)

14.80
18.6 1 3 2

0.00
23.3 900 3 3

-14.10
23.8 1300 3

-25.00
24.6 2150 3

-80.00
25.0 2440 3

-200.0
25.0 2440 3

1 O.P.14.8m O.P.0m

G0

2 Rayleigh

3 PS
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3.11 4.7

�

O.P.-14.1 E+F+P P

1 4 6Hz

B2

( )

PN

cm/s2

NS
EW

1
2005/8/16

11:46
7.2 233 221

2
2011/3/9

11:45
7.3 30 12

3
2011/3/11

14:46
9.0 467 421

4
2011/4/7

23:32
7.2 321 396
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3.11

3.11 NS 13.11 NS 5

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.

6000.
cm/s2

OP+33.20m (RJ) NS

E+F

2RB-11
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4000.
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4000.
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4000.
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8000.
cm/s2
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E+F
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0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
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2000.

4000.
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cm/s2

OP+ 6.00m (RC) NS

E+F

2RB-17

� 3.11

� EW 0.1
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3.11

3.11 EW 13.11 EW 5
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1000.
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O.P.(m) �(kN/m3) Vs(m/s) h(%)

14.80
18.6 1 3 2

0.00
23.3 900 3 3

-14.10
23.8 1300 3

-25.00
24.6 2150 3

-80.00
25.0 2440 3

-200.0
25.0 2440 3



59

84.0

0 1787
c

G σ= �����

3

2
]MN/m[ 2 ××=

tc
Z ρσ

]kN/m[6.18 3=
t

ρ

Z

m

G

G

γ

γ
+

=

1

1

0

�����

0G

m

m

τ
γ = φσττ tan0 mdm

+= 1.0]N/mm[ 2

0 =τ

9.33][ =°φ )2(N/mm4/3
t

Z
md

ρσ ××=



60



61

)000261.0/(183.0 += γγh ����




62

�

�

Ss-D2



63

�

� Ss

Ss-D2 NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.

10000.
cm/s2

op+33.20m (RJ) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

4000.

8000.

12000.

16000.

20000.

24000.
cm/s2

op+50.50m (RC) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.

10000.
cm/s2

op+33.20m (RC) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.
cm/s2

op+22.50m (RC) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.
cm/s2

op+15.00m (RC) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.
cm/s2

op+ 6.00m (RC) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

5000.

10000.

15000.

20000.

25000.
cm/s2

op+33.20m (RJ) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

10000.

20000.

30000.

40000.

50000.
cm/s2

op+50.50m (RC) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

5000.

10000.

15000.

20000.

25000.
cm/s2

op+33.20m (RC) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

5000.

10000.

15000.

20000.
cm/s2

op+22.50m (RC) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

5000.

10000.

15000.
cm/s2

op+15.00m (RC) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

5000.

10000.
cm/s2

op+ 6.00m (RC) NS



64

Ss-D2 EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.
cm/s2

op+15.00m (R2) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.

10000.

12000.
cm/s2

op+33.20m (R4) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.
cm/s2

op+22.50m (R4) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.
cm/s2

op+ 6.00m (SW) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

4000.

8000.

12000.

16000.
cm/s2

op+50.50m (R10) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.

10000.

12000.
cm/s2

op+33.20m (R10) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

5000.

10000.

15000.
cm/s2

op+15.00m (R2) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

5000.

10000.

15000.

20000.

25000.
cm/s2

op+33.20m (R4) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

5000.

10000.

15000.

20000.
cm/s2

op+22.50m (R4) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

5000.

10000.
cm/s2

op+ 6.00m (SW) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

10000.

20000.

30000.

40000.
cm/s2

op+50.50m (R10) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

5000.

10000.

15000.

20000.

25000.
cm/s2

op+33.20m (R10) EW



65



66

� 2 E+F

Ss (2E )

� Ss-D2 2 2E

E+F

� 4.3

�� � �

5



67

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.
cm/s2

op+33.20m (RJ) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.

16000.

20000.

24000.

28000.
cm/s2

op+50.50m (RC) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.
cm/s2

op+33.20m (RC) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.
cm/s2

op+22.50m (RC) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.
cm/s2

op+15.00m (RC) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.
cm/s2

op+ 6.00m (RC) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.

16000.

20000.

24000.
cm/s2

op+33.20m (RJ) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

10000.

20000.

30000.

40000.

50000.

60000.
cm/s2

op+50.50m (RC) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.

16000.

20000.

24000.
cm/s2

op+33.20m (RC) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.

16000.

20000.
cm/s2

op+22.50m (RC) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.

16000.
cm/s2

op+15.00m (RC) NS

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.
cm/s2

op+ 6.00m (RC) NS

�



68

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.
cm/s2

op+15.00m (R2) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.
cm/s2

op+33.20m (R4) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.
cm/s2

op+22.50m (R4) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.
cm/s2

op+ 6.00m (SW) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.

16000.

20000.
cm/s2

op+50.50m (R10) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.
cm/s2

op+33.20m (R10) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.

16000.
cm/s2

op+15.00m (R2) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.

16000.

20000.

24000.
cm/s2

op+33.20m (R4) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.

16000.

20000.
cm/s2

op+22.50m (R4) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.
cm/s2

op+ 6.00m (SW) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

10000.

20000.

30000.

40000.

50000.
cm/s2

op+50.50m (R10) EW

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.

16000.

20000.

24000.
cm/s2

op+33.20m (R10) EW



69

� 2

Ss

� Ss-D2

� 4.3

Novak JEAG4601-1991

5



70

O.P.(m)
No.

Vs

(m/s)

G

( 104 kN/m2)

�

kN/m3 �
he

15.0 157 4.69 18.6 0.45 3

6.0 204 7.94 18.6 0.45 3

-0.8 755 12.6 21.6 0.45 3

-8.1 900 193 23.3 0.45 3

-14.1 900 193 23.3 0.45 3
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