
 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

 

 

 

  
 

 

 

 

 

 

  
 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 



 

 

 



 

 

 

 



 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PN 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

  



 

 

 

  



 

 

 

  



 

 

 

  



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 

  



 

 

 

  



 

 

 



 

 



 



 



 



 



 



 

 

 

 

 

 

 

 

 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 

 

 

 

 

  



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 

 



 



 



 



 



 



 



 



 



 



 



 



 



 



 

 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 

 

 

 

 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 

 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 

 

 



 

 

 



 



 



 



 



 



 



 



 

 

 

 

 

 

 

 

 

 

 



 



 



 



 



 



 



 



 

 

 

 

 



 

 

 

 

 



 



 



 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 



 



 



 

  



 

  



 

  



 

  



 



 



 



 



 



 

 

 



  

 



  



  



  



  



  



  



  

 

 

 

 

 

 

  

 



  



  



  



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 



  

 

 

 

 

 

 

 

 

 



  



  



  

 



  



  



  

 



  



  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  

 

 



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  



 

  

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 



 



 



 



 



 

 

 

 

 

 

 



 



 

  

 

 

  

 

 



 



 



 



 

 



 

 

 

 

 



 

 



 

 

 ! [ ]"

 

# $ %

# $ %

! "

& '

⁄

#



 

) ! " *

⁄

 

 ! [ ]"

 

! # "

# #



 

 

 

 

  
 

 

 

 

 

 

  
 

 



 

 

 

 

  



 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

  



 

 

 

 



 

 

 



 

  



  

 

  







































× ×







17.00

19.43

(kN)

1

2

3

4

O.P. 68.900m

O.P. 62.900m

O.P. 56.400m

O.P. 52.900m

10
5
kN m

2
)

As(m
2
)

I( 10
2
m

4
)

3660

52680

28.2

31810

16.9

3660

-
1

3

4

52680

39.9

31810

23.9

37.80

32.89

38210

22.3

E D A

38210

31.6
2

1 4

24.00

23.06

24.00

23.06

45.00

55.56

0.080

756.0

400.1

0.070

756.0

567.0

37.80

32.29

45.00

55.56

0 5

O.P. 68.900m

O.P. 62.900m

O.P. 56.400m

O.P. 52.900m



× ×

× ×

× ×

× ×





 

 







1

2

3

4

(kN)

m
2

2860

39010

52680

31810

756.0

213.8

1.979

O.P. 68.900m

O.P. 62.900m

O.P. 56.400m

O.P. 52.900m



×

 

 







=



  i ! " # " $1 "%













× × ×

× × ×



× × × × × ×

× × × × × ×



K0

M/M0

K

M

K

W

= 3 & 2'



×





















·

















(



















×

×

































 

 































×

×

×

×













×







=
4

1

 

=  







1/
( )

















 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 







































× ×



 







××

××









 











=



!! i " # $ # %1 #&













× × ×

× × ×

× × ×

× × ×



× × × × × ×

× × × × × ×

× × × × × ×

× × × × × ×



K0

M/M0

K

M

K

W

= 3 ' 2(





































































































 

 





 







×



































×

×

×

×













×



×









=  

=  



=
 

!
 









 

 





























× × ×











×

























×





=  



× ×





























































































































































































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 























































=  

=



=



=  

=



















x
x x

xx

x x

x








