










O.P.+5.83m

O.P.-8.00m

O.P.-0.53m
O.P.-2.50m

 

 

 

 

 

 

O.P.+8.19m
O.P.+9.00m

O.P.+7.97m
O.P.+1.10m

O.P.-1.69m



O.P.+8.00m

O.P.+1.24m

O.P.-12.00m

O.P.-13.77m
O.P.-12.53m

O.P.+6.90m

O.P. -4.77m

O.P. -2.50m

O.P.+1.60m

O.P.-12.00m O.P.-13.14m

O.P.-12.79m

 

 

 

 

 

 



 

 

 

 

 

 

 

 

� 

� 

� 

� 



 

 

� 

� 

� 

� 

� 

� 

� 

� 

� 



 

 

� 

� 



 

 

� 

� 

� 

� 

� 

� 

� 



 

 

� 

  



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 



 

 



 

 

 



 

 



 

 

 

 

 

 

 



 

 

 

 

2

3

1



 

 

 

 

2

3

1



 

 

 



 

 

 

 

 

 

 

2

3

1



 

 

 

 

 

 

 

 

 

 

  



 

 



 

 

 

 

 



 

 

 

 

 

 



 

 

 

 



 

 

� 

� 

� 



 

 

  

 

 

 

1/10

 

 

 



 

 

  

 

 

 

 

 

1/10

 

-1

 

 

 



 

 

 

 

 

 

 



 

 

 

 

0

10

20

30

40

50

60

70

80

90

100

(%
)

(mm)



 

 

 

0

10

20

30

40

50

60

70

80

90

100

(%
)

(mm)

0

10

20

30

40

50

60

70

80

90

100

(%
)

(mm)



 

 

0

10

20

30

40

50

60

70

80

90

100

(%
)

(mm)

0

10

20

30

40

50

60

70

80

90

100

(%
)

(mm)



 

 

 

 

(m/s)



 

 

 

 

 

 



 

 



 

 



 

 



 

 



 

 

(m
)

(m/s)



 

 



 

 

 



 

 

� 

� 

� 

� 



 

 

 

 

 

 
 



 

 

 

4  

4  

 



 

 

 

 

  



 

 

 

  

 

 

 



 

 

-30m  

-30m  
 



 

 

 

 

TF-1

TF-1

TF-4

TF-6

TF-7

2

3

1



 

 

 

 

 

 

TF-1



 

 

 

 



 

 



 

 

 

 

 

 

 

 

 
 

CASE1  

CASE2  

 



 

 

 

 

 

 

 

 

 

 

 

 

 
 

CASE1  

CASE2  

 

CASE1  

CASE2  

 



 

 

 

 

 

 

 

CASE1  

CASE2  

 



 

 

 

 







































(+,+)

(-,+) (+,-)

(-,-)

(+,+)

(-,+) (+,-)

(-,-)















0.0

5.0

10.0

15.0

20.0

25.0

30.0

0.0 1.0 2.0 3.0 4.0 5.0

φ
(

)

qu(N/mm2)

0.0

0.5

1.0

1.5

2.0

2.5

0.0 1.0 2.0 3.0 4.0 5.0

τ 0
(N
/m

m
2
)

qu(N/mm2)
















