








 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

� 

� 

� 

� 

� 

� 



 



 



 

 



 

 

� 

� 

� 

� 



 

 

 



 

 



 

 



 

 



 

 











�

300
�

� �

� �

� �

� �

�





1.5m

11.8m







D

0.13D 0.13D
0.74D

0.3D

0

200

400

600

800

1000

1200

1400

 

Vs

14

1100 (m/s)

970 (m/s)

 
103 (m/s)

qu

350

3.87 (N/mm2)

3.0 (N/mm2)

 
1.88 (N/mm2)

0

20

40

60

80

100

120

140

0~

1

1~

2

2~

3

3~

4

4~

5

5~

6

6~

7

7~

8

8~

9

9~

10

10~

11

11~

12

12~

13

13~

14

14~

15

15~

16

16~

17

17~

18

18~

19

19~

20



!

0.3D

(D )











0.3D

(D )



 



 



A A

A-A





 



 











0.46D

�

�

�
















































