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(m) (t/m3)

VS

(m/s)

VP

(m/s)
QS QP

G.L.(m) O.P.(m)

-27.3 -8.6

-34.5 -15.8
7.2 2.55 1500 2882 45 86

-61.5 -42.8
27.0 2.66 2000 4101 60 123

-81.8 -63.1
20.3

2.68

2200 4503 66 135

-147.1 -128.4
65.3 2600 5300 78 159

-12,017.1 -11,998.4
1,1870.0

2.80

3470 6150 104 185

-32,017.1 -31,998.4
20,000.0 3700 6400 300 600

 2.90 4200 7500 300 600

O.P.-128.4m VP Luding et al.(1970) QS Cerveny and Psencik(1984 )

QP Vassilow et al.(1982)



84

201111

6-4-2

87

201111

6-4-2



PN

1

3

22  



87

2011 3 11

6-4-2





0.0 5.0 10.0 15.0 20.0 Hz
0.0

1.0

2.0

3.0

4.0

frequency

800-350
850-350 900-350
950-350 1000-350

0.0 5.0 10.0 15.0 20.0 Hz
0.0

1.0

2.0

3.0

4.0

frequency

800-350
850-350 900-350
950-350 1000-350



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

op+33.20m (RJ) NS

2RB-11 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

14000.

op+50.50m (RC) NS

2RB-12 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

op+33.20m (RC) NS

2RB-9 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.

op+22.50m (RC) NS

2RB-18 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

op+15.00m (RC) NS

2RB-7 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

op+ 6.00m (RC) NS

2RB-17 800-350

850-350 900-350

950-350 1000-350

cm/s 2 cm/s 2

cm/s 2cm/s 2

cm/s 2
cm/s 2

h=0.05

h=0.05 h=0.05

h=0.05

h=0.05h=0.05



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

op+15.00m (R2) EW

2RB-7 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

7000.

op+33.20m (R4) EW

2RB-8 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

op+22.50m (R4) EW

2RB-17 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

op+ 6.00m (SW) EW

2RB-17 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

op+50.50m (R10) EW

2RB-12 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

7000.

op+33.20m (R10) EW

2RB-10 800-350

850-350 900-350

950-350 1000-350

cm/s 2 cm/s 2

cm/s 2 cm/s 2

cm/s 2
cm/s 2

h=0.05 h=0.05

h=0.05h=0.05

h=0.05 h=0.05





13

180º

270º 90º

0º

1
2

3

24

5

6

7

4

9

10

11

8

14

15

16

12

18

19

20

17

22

23

21

M3 176

M4 1,010

0º

30º

G.L.

O.P. 18.7m

B4:O.P. -128.4m

B1:O.P. -8.6m8.6m8.6m

2

C1:O.P. -15.0m

C4:O.P. -128.4m

G.L.

O.P. 14.8m

B : C :2B :

C :2

PN



: 

- - - - : 1!

: 

: 2003.5.26( )

: 2005.8.16

: 2011.3.11

: 2011.4.7

: 

- - - - :"1!

: 2003.5.26

: 2005.8.16(C1 )

: 2011.3.11(C1 )

: 2011.4.7(C1 )

2

1!

1(25), 2(6)

3(0),      4(3)
( )

1!

5(3), 6(4)

7(3),     8(4)
( )

1!

9(0),  10(7)

11(10),   12(8)
( )

1!

13(7), 14(0)

15(0), 16(0)
( )

1!

17(0),          18(0)

19(6), 20(3)
( )

1!

21(4), 22(0)

23(0),   24(3)
( )

22
21

2324

6
5

8

7

2
3

1

4

14
15

16

13

17

18

20
19

11
10

9

12

1!

21(7),            22(8)

23(6), 24(10)
( )

1!

17(0),            18(9)

19(9), 20(6)
( )

1!

9(45),            10(75)

11(86),          12(104)
( )

1!

1(68),           2(43)

3(61), 4(124)
( )

1!

5(84), 6(108)

7(98), 8(95)
( )

1!

13(107),        14(23)

15(4),            16(5)
( )

22
21

2324

6
5

8

7

2
3

1

4

14
15

16

13

17

18

20
19

11
10

9

12



 

 

 









 





0.0 5.0 10.0 15.0 20.0 Hz
0.0

1.0

2.0

3.0

4.0

frequency

O.P.+2m
O.P. 0m O.P.-2m

0.0 5.0 10.0 15.0 20.0 Hz
0.0

1.0

2.0

3.0

4.0

frequency

O.P.+2m
O.P. 0m O.P.-2m



0.0 5.0 10.0 15.0 20.0 Hz
0.0

1.0

2.0

3.0

4.0

frequency

O.P.+2m
O.P. 0m O.P.-2m

0.0 5.0 10.0 15.0 20.0 Hz
0.0

1.0

2.0

3.0

4.0

frequency

O.P.+2m
O.P. 0m O.P.-2m



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.+2m
O.P. 0m O.P.-2m

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) NS

2RB-12 O.P.+2m
O.P. 0m O.P.-2m

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.+2m
O.P. 0m O.P.-2m

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.+2m
O.P. 0m O.P.-2m

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.+2m
O.P. 0m O.P.-2m

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.+2m
O.P. 0m O.P.-2m

cm/s2

cm/s2

cm/s2cm/s2

cm/s2

cm/s2

h=0.05

h=0.05

h=0.05 h=0.05

h=0.05

h=0.05



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

op+15.00m (R2) EW

2RB-7 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

7000.

op+33.20m (R4) EW

2RB-8 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

op+22.50m (R4) EW

2RB-18 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

op+ 6.00m (SW) EW

2RB-17 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

op+50.50m (R10) EW

2RB-12 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

7000.

op+33.20m (R10) EW

2RB-10 O.P.+2m
O.P. 0m O.P.-2m

cm/s2

h=0.05

cm/s2

cm/s2 cm/s2

cm/s2 cm/s2

h=0.05 h=0.05

h=0.05

h=0.05h=0.05



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

op+33.20m (RJ) NS

2RB-11 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.

16000.

20000.

24000.

28000.

op+50.50m (RC) NS

2RB-12 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

op+33.20m (RC) NS

2RB-9 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

op+22.50m (RC) NS

2RB-18 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

op+15.00m (RC) NS

2RB-7 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

op+ 6.00m (RC) NS

2RB-17 O.P.+2m
O.P. 0m O.P.-2m

cm/s2

cm/s2

cm/s2cm/s2

cm/s2

cm/s2

h=0.01

h=0.01

h=0.01 h=0.01

h=0.01

h=0.01



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

op+15.00m (R2) EW

2RB-7 O.P.+2m
O.P. 0m O.P.-2m

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+33.20m (R4) EW

2RB-8 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

op+22.50m (R4) EW

2RB-18 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

op+ 6.00m (SW) EW

2RB-17 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.

16000.

20000.

24000.

op+50.50m (R10) EW

2RB-12 O.P.+2m
O.P. 0m O.P.-2m

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+33.20m (R10) EW

2RB-10 O.P.+2m
O.P. 0m O.P.-2m

cm/s2

cm/s2

cm/s2 cm/s2

cm/s2

cm/s2

h=0.01

h=0.01

h=0.01 h=0.01

h=0.01

h=0.01



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.+2m
O.P. 0m O.P.-2m

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) NS

2RB-12 O.P.+2m
O.P. 0m O.P.-2m

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.+2m
O.P. 0m O.P.-2m

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.+2m
O.P. 0m O.P.-2m

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.+2m
O.P. 0m O.P.-2m

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.+2m
O.P. 0m O.P.-2m

h=0.05

h=0.05

h=0.05h=0.05

h=0.05

h=0.05

cm/s2

cm/s2

cm/s2cm/s2

cm/s2

cm/s2



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

op+15.00m (R2) EW

2RB-7 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

7000.

op+33.20m (R4) EW

2RB-8 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

op+22.50m (R4) EW

2RB-18 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

op+ 6.00m (SW) EW

2RB-17 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

op+50.50m (R10) EW

2RB-12 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

7000.

op+33.20m (R10) EW

2RB-10 O.P.+2m
O.P. 0m O.P.-2m

h=0.05

h=0.05

h=0.05 h=0.05

h=0.05

h=0.05

cm/s2 cm/s2

cm/s2 cm/s2

cm/s2 cm/s2



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

op+33.20m (RJ) NS

2RB-11 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.

16000.

20000.

24000.

28000.

op+50.50m (RC) NS

2RB-9 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

op+33.20m (RC) NS

2RB-9 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

op+22.50m (RC) NS

2RB-18 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

op+15.00m (RC) NS

2RB-7 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

op+ 6.00m (RC) NS

2RB-17 O.P.+2m
O.P. 0m O.P.-2m

h=0.01

h=0.01

h=0.01 h=0.01

h=0.01

h=0.01

cm/s2

cm/s2

cm/s2cm/s2

cm/s2

cm/s2



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

op+15.00m (R2) EW

2RB-7 O.P.+2m
O.P. 0m O.P.-2m

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+33.20m (R4) EW

2RB-8 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

op+22.50m (R4) EW

2RB-18 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

op+ 6.00m (SW) EW

2RB-17 O.P.+2m
O.P. 0m O.P.-2m

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.

16000.

20000.

24000.

op+50.50m (R10) EW

2RB-12 O.P.+2m
O.P. 0m O.P.-2m

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+33.20m (R10) EW

2RB-10 O.P.+2m
O.P. 0m O.P.-2m

cm/s2

cm/s2

cm/s2cm/s2

cm/s2

cm/s2

h=0.01 h=0.01

h=0.01 h=0.01

h=0.01h=0.01







0.0 0.5 1.0 1.5 2.0

 !( 10-3)

O.P.-2m

O.P. 0m

O.P.+2m

+50.5

+41.2

+33.2

+22.5

+15.0

+6.0

-0.8

-8.1

+1.15

O.P.

0.0 0.5 1.0 1.5 2.0

 !( 10-3)

O.P.-2m

O.P. 0m

O.P.+2m

+50.5

+41.2

+33.2

+22.5

+15.0

+6.0

-0.8

-8.1

+1.15

O.P.















0.0 5.0 10.0 15.0 20.0 Hz
0.0

1.0

2.0

3.0

4.0

frequency

800-350
850-350 900-350
950-350 1000-350

0.0 5.0 10.0 15.0 20.0 Hz
0.0

1.0

2.0

3.0

4.0

frequency

800-350
850-350 900-350
950-350 1000-350



0.0 5.0 10.0 15.0 20.0 Hz
0.0

1.0

2.0

3.0

4.0

frequency

800-350
850-350 900-350
950-350 1000-350

0.0 5.0 10.0 15.0 20.0 Hz
0.0

1.0

2.0

3.0

4.0

frequency

800-350
850-350 900-350
950-350 1000-350



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

op+33.20m (RJ) NS

2RB-11 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

14000.

op+50.50m (RC) NS

2RB-12 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

op+33.20m (RC) NS

2RB-9 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.

op+22.50m (RC) NS

2RB-18 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

op+15.00m (RC) NS

2RB-7 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

op+ 6.00m (RC) NS

2RB-17 800-350

850-350 900-350

950-350 1000-350

cm/s 2 cm/s 2

cm/s 2cm/s 2

cm/s 2
cm/s 2

h=0.05

h=0.05 h=0.05

h=0.05

h=0.05h=0.05



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

op+15.00m (R2) EW

2RB-7 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

7000.

op+33.20m (R4) EW

2RB-8 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

op+22.50m (R4) EW

2RB-17 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

op+ 6.00m (SW) EW

2RB-17 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

op+50.50m (R10) EW

2RB-12 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

7000.

op+33.20m (R10) EW

2RB-10 800-350

850-350 900-350

950-350 1000-350

cm/s 2 cm/s 2

cm/s 2 cm/s 2

cm/s 2
cm/s 2

h=0.05 h=0.05

h=0.05h=0.05

h=0.05 h=0.05



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

op+33.20m (RJ) NS

2RB-11 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.

16000.

20000.

24000.

28000.

op+50.50m (RC) NS

2RB-12 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

op+33.20m (RC) NS

2RB-9 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

op+22.50m (RC) NS

2RB-18 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

op+15.00m (RC) NS

2RB-7 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

op+ 6.00m (RC) NS

2RB-17 800-350

850-350 900-350

950-350 1000-350

cm/s 2 cm/s 2

cm/s 2cm/s 2

cm/s 2 cm/s 2

h=0.01 h=0.01

h=0.01 h=0.01

h=0.01 h=0.01



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

op+15.00m (R2) EW

2RB-7 800-350

850-350 900-350

950-350 1000-350

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+33.20m (R4) EW

2RB-8 NP=12 800-350

NP=12 850-350 NP=12 900-350

NP=12 950-350 NP=12 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

op+22.50m (R4) EW

2RB-18 NP=13 800-350

NP=13 850-350 NP=13 900-350

NP=13 950-350 NP=13 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

op+ 6.00m (SW) EW

2RB-17 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.

16000.

20000.

24000.

op+50.50m (R10) EW

2RB-12 800-350

850-350 900-350

950-350 1000-350

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+33.20m (R10) EW

2RB-10 800-350

850-350 900-350

950-350 1000-350

cm/s 2 cm/s 2

cm/s 2 cm/s 2

cm/s 2 cm/s 2

h=0.01h=0.01

h=0.01h=0.01

h=0.01 h=0.01



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-11 800-350

850-350 900-350

950-350 1000-350

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) NS

2RB-12 800-350

850-350 900-350

950-350 1000-350

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-9 800-350

850-350 900-350

950-350 1000-350

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-18 800-350

850-350 900-350

950-350 1000-350

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-7 800-350

850-350 900-350

950-350 1000-350

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-17 800-350

850-350 900-350

950-350 1000-350

cm/s 2 cm/s 2

cm/s 2cm/s 2

cm/s 2cm/s 2

h=0.05 h=0.05

h=0.05h=0.05

h=0.05 h=0.05



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

op+15.00m (R2) EW

2RB-7 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

7000.

op+33.20m (R4) EW

2RB-8 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

op+22.50m (R4) EW

2RB-18 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

op+ 6.00m (SW) EW

2RB-17 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

op+50.50m (R10) EW

2RB-12 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

7000.

op+33.20m (R10) EW

2RB-10 800-350

850-350 900-350

950-350 1000-350

cm/s 2

cm/s 2

cm/s 2
cm/s 2

cm/s 2

cm/s 2

h=0.05

h=0.05

h=0.05 h=0.05

h=0.05

h=0.05



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

op+33.20m (RJ) NS

2RB-11 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.

16000.

20000.

24000.

28000.

op+50.50m (RC) NS

2RB-12 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

op+33.20m (RC) NS

2RB-9 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

op+22.50m (RC) NS

2RB-18 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

op+15.00m (RC) NS

2RB-7 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

op+ 6.00m (RC) NS

2RB-17 800-350

850-350 900-350

950-350 1000-350

cm/s 2 cm/s 2

cm/s 2 cm/s 2

cm/s 2
cm/s 2

h=0.01

h=0.01

h=0.01 h=0.01

h=0.01

h=0.01



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

op+15.00m (R2) EW

2RB-7 800-350

850-350 900-350

950-350 1000-350

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+33.20m (R4) EW

2RB-8 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

op+22.50m (R4) EW

2RB-18 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

2000.

4000.

6000.

8000.

op+ 6.00m (SW) EW

2RB-17 800-350

850-350 900-350

950-350 1000-350

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00sec
0.

4000.

8000.

12000.

16000.

20000.

24000.

op+50.50m (R10) EW

2RB-12 800-350

850-350 900-350

950-350 1000-350

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+33.20m (R10) EW

2RB-10 800-350

850-350 900-350

950-350 1000-350

cm/s 2 cm/s 2

cm/s 2 cm/s 2

cm/s 2 cm/s 2

h=0.01h=0.01

h=0.01 h=0.01

h=0.01h=0.01



0.0 0.5 1.0 1.5 2.0

 !( 10-3)

Vs800

Vs1000

Vs900

+50.5

+41.2

+33.2

+22.5

+15.0

+6.0

-0.8

-8.1

+1.15

O.P.

0.0 0.5 1.0 1.5 2.0

 !( 10-3)

Vs800

Vs1000

Vs900

+50.5

+41.2

+33.2

+22.5

+15.0

+6.0

-0.8

-8.1

+1.15

O.P.









h=0.05

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

2RB-11 800
900 1000

h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

14000.
cm/s2

op+50.50m (RC) NS

2RB-12 800
900 1000

h=0.05

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 (RC) NS

2RB-9 800
900 1000

h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.
cm/s2

op+22.50m (RC) NS

2RB-18 800
900 1000

h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.
cm/s2

op+15.00m (RC) NS

2RB-7 800
900 1000

h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.
cm/s2

op+ 6.00m (RC) NS

2RB-17 800
900 1000



h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.
cm/s2

op+15.00m (R2) EW

2RB-7 800
900 1000

h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

7000.
cm/s2

op+33.20m (R4) EW

2RB-8 800
900 1000

h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.
cm/s2

op+22.50m (R4) EW

2RB-18 800
900 1000

h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.
cm/s2

op+ 6.00m (SW) EW

2RB-17 800
900 1000

h=0.05

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+50.50m (R10) EW

2RB-12 800
900 1000

h=0.05

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 (R10) EW

2RB-10 800
900 1000



h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

5000.

10000.

15000.

20000.

25000.

30000.
cm/s2

op+50.50m (RC) NS

800 900
1000

h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.

10000.

op+33.20m (RJ) NS

800 900
1000

h=0.05

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

800 900
1000

h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

7000.

cm/s2

cm/s2

op+22.50m (RC) NS

800 900
1000

h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.
cm/s2

op+15.00m (RC) NS

800 900
1000

h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.
cm/s2

op+ 6.00m (RC) NS

800 900
1000



h=0.05

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+50.50m (R10) EW

800 900
1000

h=0.05

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 (R4) EW

800 900
1000

h=0.05

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 (R10) EW

800 900
1000

h=0.05

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

800 900
1000

h=0.05

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+15.00m (R2) EW

800 900
1000

h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.
cm/s2

op+ 6.00m (SW) EW

800 900
1000



0.0 0.5 1.0 1.5 2.0

 !( 10-3)

Vs800

Vs1000

Vs900

+50.5

+41.2

+33.2

+22.5

+15.0

+6.0

-0.8

-8.1

+1.15

O.P.

0.0 0.5 1.0 1.5 2.0

 !( 10-3)

Vs800

Vs1000

Vs900

+50.5

+41.2

+33.2

+22.5

+15.0

+6.0

-0.8

-8.1

+1.15

O.P.



0.0 0.5 1.0 1.5 2.0

 !( 10-3)

Vs800

Vs1000

Vs900

+50.5

+41.2

+33.2

+22.5

+15.0

+6.0

-0.8

-8.1

+1.15

O.P.

0.0 0.5 1.0 1.5 2.0

 !( 10-3)

Vs800

Vs1000

Vs900

+50.5

+41.2

+33.2

+22.5

+15.0

+6.0

-0.8

-8.1

+1.15

O.P.













0.0 5.0 10.0 15.0 20.0Hz
0.0

1.0

2.0

3.0

4.0

frequency

900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.0 5.0 10.0 15.0 20.0Hz
0.0

1.0

2.0

3.0

4.0

frequency

900-300
900-350 900-400
900-450 900-500
900-550 900-600

450m/s 

500m/s



0.0 5.0 10.0 15.0 20.0Hz
0.0

1.0

2.0

3.0

4.0

frequency

900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.0 5.0 10.0 15.0 20.0Hz
0.0

1.0

2.0

3.0

4.0

frequency

900-300
900-350 900-400
900-450 900-500
900-550 900-600

450m/s 

450m/s 



0.0 5.0 10.0 15.0 20.0Hz
0.0

1.0

2.0

3.0

4.0

frequency

900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.0 5.0 10.0 15.0 20.0Hz
0.0

1.0

2.0

3.0

4.0

frequency

900-300
900-350 900-400
900-450 900-500
900-550 900-600

350m/s 

350m/s 



0.0 5.0 10.0 15.0 20.0Hz
0.0

1.0

2.0

3.0

4.0

frequency

900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.0 5.0 10.0 15.0 20.0Hz
0.0

1.0

2.0

3.0

4.0

frequency

900-300
900-350 900-400
900-450 900-500
900-550 900-600

350m/s 

350m/s 



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.
cm/s2

op+33.20m (RJ) NS

2RB-11 900-300
900-350 900-400
900-450 900-500
900-550 900-600

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 (RC) NS

2RB-12 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.
cm/s2

op+33.20m (RC) NS

2RB-9 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.
cm/s2

op+22.50m (RC) NS

2RB-18 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.
cm/s2

op+15.00m (RC) NS

2RB-7 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.
cm/s2

op+ 6.00m (RC) NS

2RB-17 900-300
900-350 900-400
900-450 900-500
900-550 900-600

h=0.05 h=0.05

h=0.05

h=0.05 h=0.05

h=0.05



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.
cm/s2

op+15.00m (R2) EW

2RB-7 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.
cm/s2

op+33.20m (R4) EW

2RB-8 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.
cm/s2

op+22.50m (R4) EW

2RB-18 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.
cm/s2

op+ 6.00m (SW) EW

2RB-17 900-300
900-350 900-400
900-450 900-500
900-550 900-600

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+50.50m (R10) EW

2RB-12 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.
cm/s2

op+33.20m (R10) EW

2RB-10 900-300
900-350 900-400
900-450 900-500
900-550 900-600

h=0.05 h=0.05

h=0.05

h=0.05 h=0.05

h=0.05



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

14000.
cm/s2

op+33.20m (RJ) NS

2RB-11 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

5000.

10000.

15000.

20000.

25000.

30000.
cm/s2

op+50.50m (RC) NS

2RB-12 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

14000.
cm/s2

op+33.20m (RC) NS

2RB-9 900-300
900-350 900-400
900-450 900-500
900-550 900-600

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+22.50m (RC) NS

2RB-18 900-300
900-350 900-400
900-450 900-500
900-550 900-600

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+15.00m (RC) NS

2RB-7 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.
cm/s2

op+ 6.00m (RC) NS

2RB-17 900-300
900-350 900-400
900-450 900-500
900-550 900-600

h=0.01 h=0.01

h=0.01 h=0.01

h=0.01 h=0.01



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+15.00m (R2) EW

2RB-7 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

14000.
cm/s2

op+33.20m (R4) EW

2RB-8 900-300
900-350 900-400
900-450 900-500
900-550 900-600

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+22.50m (R4) EW

2RB-18 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

7000.
cm/s2

op+ 6.00m (SW) EW

2RB-17 900-300
900-350 900-400
900-450 900-500
900-550 900-600

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+50.50m (R10) EW

2RB-12 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

14000.
cm/s2

op+33.20m (R10) EW

2RB-10  900-300
900-350  900-400
900-450  900-500
900-550  900-600

h=0.01 h=0.01

h=0.01

h=0.01 h=0.01

h=0.01



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.
cm/s2

op+33.20m (RJ) NS

2RB-11 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

4000.

8000.

12000.
cm/s2

op+50.50m (RC) NS

2RB-12 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.
cm/s2

op+33.20m (RC) NS

2RB-9 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.
cm/s2

op+22.50m (RC) NS

2RB-18 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.
cm/s2

op+15.00m (RC) NS

2RB-7 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.
cm/s2

op+ 6.00m (RC) NS

2RB-17 900-300
900-350 900-400
900-450 900-500
900-550 900-600

h=0.05 h=0.05

h=0.05

h=0.05 h=0.05

h=0.05



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.
cm/s2

op+15.00m (R2) EW

2RB-7 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.
cm/s2

op+33.20m (R4) EW

2RB-8  900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.
cm/s2

op+22.50m (R4) EW

2RB-18 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.
cm/s2

op+ 6.00m (SW) EW

2RB-17 900-300
900-350 900-400
900-450 900-500
900-550 900-600

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+50.50m (R10) EW

2RB-12 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.
cm/s2

op+33.20m (R10) EW

2RB-10 900-300
900-350 900-400
900-450 900-500
900-550 900-600

h=0.05 h=0.05

h=0.05

h=0.05 h=0.05

h=0.05



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+33.20m (RJ) NS

2RB-11 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

5000.

10000.

15000.

20000.

25000.

30000.
cm/s2

op+50.50m (RC) NS

2RB-12 900-300
900-350 900-400
900-450 900-500
900-550 900-600

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+33.20m (RC) NS

2RB-9 900-300
900-350 900-400
900-450 900-500
900-550 900-600

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

2RB-18 900-300
900-350 900-400
900-450 900-500
900-550 900-600

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

2RB-7 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.
cm/s2

op+ 6.00m (RC) NS

2RB-17 900-300
900-350 900-400
900-450 900-500
900-550 900-600

h=0.01 h=0.01

h=0.01

h=0.01 h=0.01

h=0.01



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+15.00m (R2) EW

2RB-7 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

3000.

6000.

9000.

12000.
cm/s2

op+33.20m (R4) EW

2RB-8 900-300
900-350 900-400
900-450 900-500
900-550 900-600

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

2RB-18 900-300
900-350 900-400
900-450 900-500
900-550 900-600

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+ 6.00m (SW) EW

2RB-17 900-300
900-350 900-400
900-450 900-500
900-550 900-600

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+50.50m (R10) EW

2RB-12 900-300
900-350 900-400
900-450 900-500
900-550 900-600

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

3000.

6000.

9000.

12000.
cm/s2

op+33.20m (R10) EW

2RB-10 900-300
900-350 900-400
900-450 900-500
900-550 900-600

h=0.01 h=0.01

h=0.01

h=0.01 h=0.01

h=0.01







 

84.0

0 1787
c

G s=

3

2
]MN/m[ 2 ´´=

tc
Z rs Z

]kN/m[6.18 3=
t
r

m

G

G

g

g
+

=

1

1

0

0G

m

m

t
g =

fstt tan0 mdm
+=

1.0]N/mm[ 2

0 =t

9.33][ =°f

)(N/mm4/3 2

t
Z

md
rs ´´=

)000261.0/(183.0 += ggh



 



 



 







0

0.05

0.1

0.15

1 10

h

Hz

0.03

1 4 12 50
frequency



84.0

0 1787
c

G s=

3

2
]MN/m[ 2 ´´=

tc
Z rs Z

]kN/m[6.18 3=
t
r

m

G

G

g

g
+

=

1

1

0

0G

m

m

t
g =

fstt tan0 mdm
+=

1.0]N/mm[ 2

0 =t

9.33][ =°f

)(N/mm4/3 2

t
Z

md
rs ´´=

max 0(1 / )h h G G= -

)000261.0/(183.0 += ggh



0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

0.00001 0.0001 0.001 0.01 0.1

1

2

3

4

5

6

7

8

9

10

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.00001 0.0001 0.001 0.01 0.1

1

2

3

4

5

6

7

8

9

10

h=0.183 /( +0.000261







 

2E  

 

 

 

 

 

 

2E  

 

 

 

 









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

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

14000.
cm/s2

OP+50.50m (RC) NS

E+F

2RB-12

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 (RC) NS

E+F

2RB-9

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.
cm/s2

OP+22.50m (RC) NS

E+F

2RB-18

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.
cm/s2

OP+15.00m (RC) NS

E+F

2RB-7

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.
cm/s2

OP+ 6.00m (RC) NS

E+F

2RB-17



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 (RJ) NS

E+F

2RB-11

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

4000.

8000.

12000.

16000.

20000.

24000.

28000.
cm/s2

OP+50.50m (RC) NS

E+F

2RB-12

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 (RC) NS

E+F

2RB-9

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+22.50m (RC) NS

E+F

2RB-18

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+15.00m (RC) NS

E+F

2RB-7

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.
cm/s2

OP+ 6.00m (RC) NS

E+F

2RB-17



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.
cm/s2

OP+15.00m (R2) EW

E+F

2RB-7

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

7000.
cm/s2

OP+33.20m (R4) EW

E+F

2RB-8

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+22.50m (R4) EW

E+F

2RB-18

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.
cm/s2

OP+ 6.00m (SW) EW

E+F

2RB-17

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+50.50m (R10) EW

E+F

2RB-12

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

7000.
cm/s2

OP+33.20m (R10) EW

E+F

2RB-10



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+15.00m (R2) EW

E+F

2RB-7

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

14000.
cm/s2

OP+33.20m (R4) EW

E+F

2RB-8

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+22.50m (R4) EW

E+F

2RB-18

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+ 6.00m (SW) EW

E+F

2RB-17

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 (R10) EW

E+F

2RB-12

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

14000.
cm/s2

OP+33.20m (R10) EW

E+F

2RB-10



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

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

14000.
cm/s2

OP+50.50m (RC) NS

E+F

2RB-12

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 (RC) NS

E+F

2RB-9

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.
cm/s2

OP+22.50m (RC) NS

E+F

2RB-18

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.
cm/s2

OP+15.00m (RC) NS

E+F

2RB-7

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.
cm/s2

OP+ 6.00m (RC) NS

E+F

2RB-17



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 (RJ) NS

E+F

2RB-11

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

4000.

8000.

12000.

16000.

20000.

24000.

28000.
cm/s2

OP+50.50m (RC) NS

E+F

2RB-12

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 (RC) NS

E+F

2RB-9

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+22.50m (RC) NS

E+F

2RB-18

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+15.00m (RC) NS

E+F

2RB-7

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.
cm/s2

OP+ 6.00m (RC) NS

E+F

2RB-17



0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.
cm/s2

OP+15.00m (R2) EW

E+F

2RB-7

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

7000.
cm/s2

OP+33.20m (R4) EW

E+F

2RB-8

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+22.50m (R4) EW

E+F

2RB-18

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.
cm/s2

OP+ 6.00m (SW) EW

E+F

2RB-17

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+50.50m (R10) EW

E+F

2RB-12

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

1000.

2000.

3000.

4000.

5000.

6000.

7000.
cm/s2

OP+33.20m (R10) EW

E+F

2RB-10



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+15.00m (R2) EW

E+F

2RB-7

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

14000.
cm/s2

OP+33.20m (R4) EW

E+F

2RB-8

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+22.50m (R4) EW

E+F

2RB-18

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+ 6.00m (SW) EW

E+F

2RB-17

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 (R10) EW

E+F

2RB-12

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

2000.

4000.

6000.

8000.

10000.

12000.

14000.
cm/s2

OP+33.20m (R10) EW

E+F

2RB-10













84.0

0 1787
c

G s=

3

2
]MN/m[ 2 ´´=

tc
Z rs

]kN/m[6.18 3=
t
r

m

G

G

g

g
+

=

1

1

0

0G

m

m

t
g =

fstt tan0 mdm
+=

1.0]N/mm[ 2

0 =t

9.33][ =°f

)2(N/mm4/3
t

Z
md

rs ´´=

)000261.0/(183.0 += ggh



0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

0.00001 0.0001 0.001 0.01 0.1

1

2

3

4

5

6

7

8

9

10

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.00001 0.0001 0.001 0.01 0.1

1 10





0

0.05

0.1

0.15

1 10

h

Hz

0.03

1 4 12 50
frequency



84.0

0 1787
c

G s=

3

2
]MN/m[ 2 ´´=

tc
Z rs

]kN/m[6.18 3=
t
r

m

G

G

g

g
+

=

1

1

0

0G

m

m

t
g =

fstt tan0 mdm
+=

1.0]N/mm[ 2

0 =t

9.33][ =°f

)2(N/mm4/3
t

Z
md

rs ´´=



max 0(1 / )h h G G= -

)000261.0/(183.0 += ggh



0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

0.00001 0.0001 0.001 0.01 0.1

1

2

3

4

5

6

7

8

9

10

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.00001 0.0001 0.001 0.01 0.1

1

2

3

4

5

6

7

8

9

10

h=0.183 /( +0.000261





h=0.05

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

h=0.05

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

h=0.05

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

h=0.05

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

h=0.05

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

h=0.05

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



h=0.01

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

h=0.01

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

h=0.01

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

h=0.01

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

h=0.01

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

h=0.01

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



h=0.05

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

h=0.05

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

h=0.05

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

h=0.05

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

h=0.05

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

h=0.05

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



h=0.01

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

h=0.01

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

h=0.01

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

h=0.01

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

h=0.01

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

h=0.01

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



-200

-150

-100

-50

0

50

O
.P

.(
m

)

 

Ss-D1

14.8

-14.1

-200

-150

-100

-50

0

50

O
.P

.(
m

)

 

Ss-D2

14.8

-14.1



-200

-150

-100

-50

0

50
O

.P
.(

m
)

 

Ss-D3

14.8

-14.1

-200

-150

-100

-50

0

50

O
.P

.(
m

)

 

Ss-F1

14.8

-14.1



-200

-150

-100

-50

0

50
O

.P
.(

m
)

 

Ss-F2

14.8

-14.1

-200

-150

-100

-50

0

50

O
.P

.(
m

)

 

Ss-F3

14.8

-14.1



-200

-150

-100

-50

0

50

O
.P

.(
m

)

 

Ss-N1

14.8

-14.1



-200

-150

-100

-50

0

50
O

.P
.(

m
)

 

Ss-D1

14.8

-14.1

-200

-150

-100

-50

0

50

O
.P

.(
m

)

 

Ss-D2

14.8

-14.1



-200

-150

-100

-50

0

50
O

.P
.(

m
)

 

Ss-D3

14.8

-14.1

-200

-150

-100

-50

0

50

O
.P

.(
m

)

 

Ss-F1

14.8

-14.1



-200

-150

-100

-50

0

50
O

.P
.(

m
)

 

Ss-F2

14.8

-14.1

-200

-150

-100

-50

0

50

O
.P

.(
m

)

 

Ss-F3

14.8

-14.1



-200

-150

-100

-50

0

50

O
.P

.(
m

)

 

Ss-N1

14.8

-14.1







 



h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

500.

1000.

1500.

2000.

2500.
cm/s2

Ss-D2

O.P.-200m O.P.-400m





h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

500.

1000.

1500.

2000.

2500.
cm/s2

Ss-D2

O.P.-200m O.P.-400m

0.00 5.00 10.00 15.00 20.00Hz
0.0

1.0

2.0

3.0

4.0

Frequency

O.P.-200m O.P.-400m

h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

500.

1000.

1500.

2000.

2500.
cm/s2

Ss-D2

O.P.-200m O.P.-128.4m

0.00 5.00 10.00 15.00 20.00Hz
0.0

1.0

2.0

3.0

4.0

Frequency

O.P.-200m O.P.-128.4m



h=0.05

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

O.P.-200m O.P.-400m

h=0.05

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

O.P.-200m O.P.-400m

h=0.05

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

O.P.-200m O.P.-400m

h=0.05

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

O.P.-200m O.P.-400m

h=0.05

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

O.P.-200m O.P.-400m

h=0.05

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

O.P.-200m O.P.-400m



h=0.05

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

O.P.-200m O.P.-400m

h=0.05

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 (R4) EW

O.P.-200m O.P.-400m

h=0.05

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 (R10) EW

O.P.-200m O.P.-400m

h=0.05

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

O.P.-200m O.P.-400m

h=0.05

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

O.P.-200m O.P.-400m

h=0.05

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

O.P.-200m O.P.-400m



h=0.05

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

O.P.-200m O.P.-128.4m

h=0.05

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

O.P.-200m O.P.-128.4m

h=0.05

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

O.P.-200m O.P.-128.4m

h=0.05

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

O.P.-200m O.P.-128.4m

h=0.05

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

O.P.-200m O.P.-128.4m

h=0.05

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

O.P.-200m O.P.-128.4m



h=0.05

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

O.P.-200m O.P.-128.4m

h=0.05

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 (R4) EW

O.P.-200m O.P.-128.4m

h=0.05

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 (R10) EW

O.P.-200m O.P.-128.4m

h=0.05

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

O.P.-200m O.P.-128.4m

h=0.05

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

O.P.-200m O.P.-128.4m

h=0.05

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

O.P.-200m O.P.-128.4m







0

0.05

0.1

0.15

1 10

h

Hz

0.03

1 4 12 50
frequency







84.0

0 1787
c

G s=

3

2
]MN/m[ 2 ´´=

tc
Z rs

]kN/m[6.18 3=
t
r

m

G

G

g

g
+

=

1

1

0

0G

m

m

t
g =

fstt tan0 mdm
+=

1.0]N/mm[ 2

0 =t

9.33][ =°f

)2(N/mm4/3
t

Z
md

rs ´´=



max 0(1 / )h h G G= -

)000261.0/(183.0 += ggh



0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

0.00001 0.0001 0.001 0.01 0.1

1

2

3

4

5

6

7

8

9

10

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.00001 0.0001 0.001 0.01 0.1

1

2

3

4

5

6

7

8

9

10

=0.183 /( +0.000261





h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

500.

1000.

1500.

2000.
cm/s2

Ss-D1

h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

500.

1000.

1500.

2000.

2500.
cm/s2

Ss-D2

h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

500.

1000.

1500.

2000.
cm/s2

Ss-D3

h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

500.

1000.

1500.
cm/s2

Ss-F1

h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

500.

1000.

1500.

2000.
cm/s2

Ss-F2

h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

500.

1000.

1500.

2000.
cm/s2

Ss-F3



h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

500.

1000.

1500.

2000.
cm/s2

Ss-N1



h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

4000.

8000.

12000.

16000.

20000.
cm/s²

op+50.50m (RC) NS

h=0.05

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+33.20m (RJ) NS

h=0.05

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

h=0.05

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

h=0.05

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

h=0.05

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



h=0.05

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

h=0.05

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 (R4) EW

h=0.05

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

h=0.05

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

h=0.05

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

h=0.05

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 (R10) EW



h=0.05

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

h=0.05

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

h=0.05

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

h=0.05

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

h=0.05

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

h=0.05

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



h=0.05

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

h=0.05

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 (R4) EW

h=0.05

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

h=0.05

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

h=0.05

0.02 0.05 0.10 0.20 0.50 1.00 2.00 5.00 sec
0.

4000.

8000.

12000.

16000.

20000.
cm/s²

op+50.50m (R10) EW

h=0.05

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 (R10) EW


