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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -7/2 x/b + x2/b2 ) Fb 1/EJ dx = [5/2 x -7/4 x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -7/4 b +1/3 b ) Fb 1/EJ  = 13/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b + x2/b2 ) Fb 1/EJ dx = [3/4 x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b +1/3 b ) Fb 1/EJ  = 13/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -7/2 x/b + x2/b2 ) Fb 1/EJ dx = [5/2 x -7/4 x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -7/4 b +1/3 b ) Fb 1/EJ  = 13/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b + x2/b2 ) Fb 1/EJ dx = [3/4 x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b +1/3 b ) Fb 1/EJ  = 13/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(2 x/b - x2/b2 ) Fb 1/EJ dx = [ x2/b -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CB = ∫

o

b(1 - x2/b2 ) Fb 1/EJ dx = [ x -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 +1/2 x/b - x2/b2 ) Fb 1/EJ dx = [1/2 x +1/4 x2/b -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/4 b -1/3 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b - x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/3 b ) Fb 1/EJ  = 5/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(2 x/b - x2/b2 ) Fb 1/EJ dx = [ x2/b -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CB = ∫

o

b(1 - x2/b2 ) Fb 1/EJ dx = [ x -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 +1/2 x/b - x2/b2 ) Fb 1/EJ dx = [1/2 x +1/4 x2/b -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/4 b -1/3 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b - x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/3 b ) Fb 1/EJ  = 5/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -9/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [3 x -9/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -9/4 b +1/2 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b +1/2 b ) Fb 1/EJ  = 5/4  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3 b -3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -9/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [3 x -9/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -9/4 b +1/2 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b +1/2 b ) Fb 1/EJ  = 5/4  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

ESΣ02.xxxx.011

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.011

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

ESΣ02.xxxx.011

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.012REAZIONI 238503

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

F

3/2F

F

3/2F
3/2Fb

A B

9/10F

6F
3/2Fb

9/10F

6F
3/5Fb

B

C

9/10F

F
2/5Fb

9/10F

F
3/5Fb

C D

9/10F

2F
3/5Fb

9/10F

2F
3/2Fb

D

E
2F

2F

2Fb

E

F

3/2F1/2F
Fb

FG

1/
2F

G

A

F

7/2F
2Fb

F

7/2F

F

B

9/10F

F

9/10F
1/2Fb

B E

ESΣ02.xxxx.012AZIONI INTERNE 238503

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

-1

-6

-9/10

2

4√5/5

00

1/
2

-7
/2

9/10 9/10

 F

-3/2

9/
10

-1

-9
/1

0

2√5/5

-3/2-1/2

0 -1

1 0

 F

0
-3/2

-3
/2

-3
/5

2/5
-3/5

-3
/5

-3
/2

0

2

0
-1

0
0

2
0

0 1/2

 Fb



E
S

Σ0
2.

xx
xx

.0
12

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I 2
38

50
3

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

A
B C

D

E

F

G

W

F

F

W

W

X

X

q

q

S
ch

em
a 

di
 c

al
co

lo
 ip

er
st

at
ic

o

0
-3

/2

-3/2 -1

0
-1

-1-3/2

0

2

0
-1

0 0

2 0 0
1/

2

M
o 

fle
ss

io
ne

 d
a 

ca
ric

hi
 a

ss
eg

na
ti

0
0

0
-1

-1
-1

-1
0

0

0

0
0 0 0

0 0 0
0

M
x 

fle
ss

io
ne

 d
a 

ip
er

st
at

ic
a 

X
=

1

E
S

Σ0
2.

xx
xx

.0
12

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I 2
38

50
3

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

Q
ua

dr
o 

co
nt

rib
ut

i P
LV

 p
er

 ip
er

st
at

ic
a 

X
=

W
C

D

→
M

x(
x)

M
o(

x)
M

xM
o

M
xM

x
∫M

xM
o/

E
Jd

x
∫X

M
xM

x/
E

Jd
x

A
B

 b
0

-3
/2

F
x

0
0

0
0

B
A

 b
0

3/
2F

b-
3/

2F
x

0
0

B
C

 b
-x

/b
-3

/2
F

b+
1/

2F
x

3/
2F

x-
1/

2F
x2 /b

x2 /b
2

7/
12

F
b2 /E

J
1/

3X
b/

E
J

C
B

 b
1-

x/
b

F
b+

1/
2F

x
F

b-
1/

2F
x-

1/
2F

x2 /b
1-

2x
/b

+
x2 /b

2

C
D

 b
-1

-F
x

F
x

1
1/

2F
b2 /E

J
X

b/
E

J
D

C
 b

1
F

b-
F

x
F

b-
F

x
1

D
E

 b
-1

+
x/

b
-F

b-
1/

2F
x

F
b-

1/
2F

x-
1/

2F
x2 /b

1-
2x

/b
+

x2 /b
2

7/
12

F
b2 /E

J
1/

3X
b/

E
J

E
D

 b
x/

b
3/

2F
b-

1/
2F

x
3/

2F
x-

1/
2F

x2 /b
x2 /b

2

E
F

 √
5b

0
2√

5/
5F

x
0

0
0

0

F
G

 b
0

-3
/2

F
x+

1/
2q

x2
0

0
0

0
G

F
 b

0
F

b-
1/

2F
x-

1/
2q

x2
0

0

G
A

 2
b

0
0

0
0

0
0

A
G

 2
b

0
0

0
0

F
B

 2
b

0
2F

b-
F

x
0

0
0

0
B

F
 2

b
0

-F
x

0
0

B
E

 b
0

F
x-

1/
2q

x2
0

0
0

0
E

B
 b

0
-1

/2
F

b+
1/

2q
x2

0
0

C
D

el
on

ga
zi

on
e 

as
ta

  N
1C

D
ε C

D
L C

D
-F

b2 /E
J

to
ta

li
2/

3F
b2 /E

J
5/

3X
b/

E
J

ip
er

st
at

ic
a 

X
=

W
C

D
-2

/5
F

b

S
vi

lu
pp

i d
i c

al
co

lo
 ip

er
st

at
ic

a



ESΣ02.xxxx.012PROCEDIMENTO E RISULTATI 238503

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(2 x/b - x2/b2 ) Fb 1/EJ dx = [ x2/b -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CB = ∫

o

b(1 - x2/b2 ) Fb 1/EJ dx = [ x -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -3/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/2 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b +1/8 b ) Fb 1/EJ  = 5/8  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b -1/2 x3/b3 ) Fb 1/EJ dx = [3/4 x2/b -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/8 b ) Fb 1/EJ  = 5/8  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -4 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b( x/b +3/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -4 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b( x/b +3/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x/b -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x/b -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
ED = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
ED = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -5 x/b +2 x2/b2 ) Fb 1/EJ dx = [3 x -5/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -5/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
ED = ∫

o

b( x/b +2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3 b -3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -5 x/b +2 x2/b2 ) Fb 1/EJ dx = [3 x -5/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -5/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
ED = ∫

o

b( x/b +2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
ED = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
ED = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b - x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/3 b +1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +1/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +1/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/6 b -1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b - x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/3 b +1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +1/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +1/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/6 b -1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -7/2 x/b + x2/b2 ) Fb 1/EJ dx = [5/2 x -7/4 x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -7/4 b +1/3 b ) Fb 1/EJ  = 13/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b + x2/b2 ) Fb 1/EJ dx = [3/4 x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b +1/3 b ) Fb 1/EJ  = 13/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -7/2 x/b + x2/b2 ) Fb 1/EJ dx = [5/2 x -7/4 x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -7/4 b +1/3 b ) Fb 1/EJ  = 13/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b + x2/b2 ) Fb 1/EJ dx = [3/4 x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b +1/3 b ) Fb 1/EJ  = 13/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -4 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b( x/b +3/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -4 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b( x/b +3/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b(3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b +1/6 b ) Fb 1/EJ  = 11/12  Fb2/EJ

LXo
DC = ∫

o

b(2 -5/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [2 x -5/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (2 b -5/4 b +1/6 b ) Fb 1/EJ  = 11/12  Fb2/EJ

LXo
DE = ∫

o

b(2 -3 x/b + x2/b2 ) Fb 1/EJ dx = [2 x -3/2 x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (2 b -3/2 b +1/3 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b( x/b + x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/3 b ) Fb 1/EJ  = 5/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b(3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/4 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/12  Fb2/EJ

LXo
DC = ∫

o

b(2 -5/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [2 x -5/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (2 b -5/4 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/12  Fb2/EJ

LXo
DE = ∫

o

b(2 -3 x/b + x2/b2 ) Fb 1/EJ dx = [2 x -3/2 x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (2 b -3/2 b +1/3 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b( x/b + x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/3 b ) Fb 1/EJ  = 5/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -4 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b( x/b +3/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -4 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b( x/b +3/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-5/2 x/b +7/2 x2/b2 ) Fb 1/EJ dx = [-5/4 x2/b +7/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-5/4 b +7/6 b ) Fb 1/EJ  = -1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -9/2 x/b +7/2 x2/b2 ) Fb 1/EJ dx = [ x -9/4 x2/b +7/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -9/4 b +7/6 b ) Fb 1/EJ  = -1/12  Fb2/EJ

LXo
CD = ∫

o

b(9/2 x/b ) Fb 1/EJ dx = [9/4 x2/b ]
o

b
 Fb 1/EJ 

        = (9/4 b ) Fb 1/EJ  = 9/4  Fb2/EJ

LXo
DC = ∫

o

b(9/2 -9/2 x/b ) Fb 1/EJ dx = [9/2 x -9/4 x2/b ]
o

b
 Fb 1/EJ 

        = (9/2 b -9/4 b ) Fb 1/EJ  = 9/4  Fb2/EJ

LXo
DE = ∫

o

b(9/2 -8 x/b +7/2 x2/b2 ) Fb 1/EJ dx = [9/2 x -4 x2/b +7/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (9/2 b -4 b +7/6 b ) Fb 1/EJ  = 5/3  Fb2/EJ

LXo
ED = ∫

o

b( x/b +7/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +7/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +7/6 b ) Fb 1/EJ  = 5/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-5/2 x/b +7/2 x2/b2 ) Fb 1/EJ dx = [-5/4 x2/b +7/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-5/4 b +7/6 b ) Fb 1/EJ  = -1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -9/2 x/b +7/2 x2/b2 ) Fb 1/EJ dx = [ x -9/4 x2/b +7/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -9/4 b +7/6 b ) Fb 1/EJ  = -1/12  Fb2/EJ

LXo
CD = ∫

o

b(9/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [9/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (9/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(9/2 -9/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [9/2 x -9/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (9/2 b -9/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(9/2 -8 x/b +7/2 x2/b2 ) Fb 1/EJ dx = [9/2 x -4 x2/b +7/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (9/2 b -4 b +7/6 b ) Fb 1/EJ  = 5/3  Fb2/EJ

LXo
ED = ∫

o

b( x/b +7/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +7/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +7/6 b ) Fb 1/EJ  = 5/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -4 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b( x/b +3/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -4 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b( x/b +3/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ
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Quadro contributi PLV per iperstatica X=WCD

→ Mx(x) Mo(x) MxMo MxMx ∫MxMo/EJdx ∫XMxMx/EJdx

AB b 0 0 0 0
0 0

BA b 0 0 0 0

BC b -x/b -Fx Fx2/b x2/b2

1/3Fb2/EJ 1/3Xb/EJ
CB b 1-x/b Fb-Fx Fb-2Fx+Fx2/b 1-2x/b+x2/b2

CD b -1 -5/2Fx 5/2Fx 1
5/4Fb2/EJ Xb/EJ

DC b 1 5/2Fb-5/2Fx 5/2Fb-5/2Fx 1

DE b -1+x/b -5/2Fb+Fx+1/2qx2 5/2Fb-7/2Fx+1/2Fx2/b+1/2qx3/b 1-2x/b+x2/b2

25/24Fb2/EJ 1/3Xb/EJ
ED b x/b Fb+2Fx-1/2qx2 Fx+2Fx2/b-1/2qx3/b x2/b2

EF √5b 0 7√5/10Fx+1/2qx2 0 0 0 0

FG b 0 -Fx 0 0
0 0

GF b 0 Fb-Fx 0 0

GA 2b 0 0 0 0
0 0

AG 2b 0 0 0 0

FB 2b 0 6Fb-3Fx 0 0
0 0

BF 2b 0 -3Fx 0 0

BE b 0 0 0 0
0 0

EB b 0 0 0 0

BE elongazione asta  N1BEεBELBE Fb2/EJ

totali 29/8Fb2/EJ 5/3Xb/EJ

iperstatica X=WCD -87/40Fb

ESΣ02.xxxx.040PROCEDIMENTO E RISULTATI 238922

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

Sviluppi di calcolo iperstatica
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -7/2 x/b +1/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx

        = [5/2 x -7/4 x2/b +1/6 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (5/2 b -7/4 b +1/6 b +1/8 b ) Fb 1/EJ  = 25/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +2/3 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +2/3 b -1/8 b ) Fb 1/EJ  = 25/24  Fb2/EJ

ESΣ02.xxxx.040

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25
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Quadro contributi PLV per iperstatica X=WCD

→ Mx(x) Mo(x) MxMo MxMx ∫MxMo/EJdx ∫XMxMx/EJdx

AB b 0 0 0 0
0 0

BA b 0 0 0 0

BC b -x/b -Fx Fx2/b x2/b2

1/3Fb2/EJ 1/3Xb/EJ
CB b 1-x/b Fb-Fx Fb-2Fx+Fx2/b 1-2x/b+x2/b2

CD b -1 -5/2Fx 5/2Fx 1
5/4Fb2/EJ Xb/EJ

DC b 1 5/2Fb-5/2Fx 5/2Fb-5/2Fx 1

DE b -1+x/b -5/2Fb+Fx+1/2qx2 5/2Fb-7/2Fx+1/2Fx2/b+1/2qx3/b 1-2x/b+x2/b2

25/24Fb2/EJ 1/3Xb/EJ
ED b x/b Fb+2Fx-1/2qx2 Fx+2Fx2/b-1/2qx3/b x2/b2

EF √5b 0 7√5/10Fx+1/2qx2 0 0 0 0

FG b 0 -Fx 0 0
0 0

GF b 0 Fb-Fx 0 0

GA 2b 0 0 0 0
0 0

AG 2b 0 0 0 0

FB 2b 0 6Fb-3Fx 0 0
0 0

BF 2b 0 -3Fx 0 0

BE b 0 0 0 0
0 0

EB b 0 0 0 0

CD elongazione asta  N1CDεCDLCD -Fb2/EJ

totali 13/8Fb2/EJ 5/3Xb/EJ

iperstatica X=WCD -39/40Fb

ESΣ02.xxxx.041PROCEDIMENTO E RISULTATI 956982

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

Sviluppi di calcolo iperstatica
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -7/2 x/b +1/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx

        = [5/2 x -7/4 x2/b +1/6 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (5/2 b -7/4 b +1/6 b +1/8 b ) Fb 1/EJ  = 25/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +2/3 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +2/3 b -1/8 b ) Fb 1/EJ  = 25/24  Fb2/EJ

ESΣ02.xxxx.041
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(2 x/b - x2/b2 ) Fb 1/EJ dx = [ x2/b -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CB = ∫

o

b(1 - x2/b2 ) Fb 1/EJ dx = [ x -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 +1/2 x/b - x2/b2 ) Fb 1/EJ dx = [1/2 x +1/4 x2/b -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/4 b -1/3 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b - x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/3 b ) Fb 1/EJ  = 5/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(2 x/b - x2/b2 ) Fb 1/EJ dx = [ x2/b -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CB = ∫

o

b(1 - x2/b2 ) Fb 1/EJ dx = [ x -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 +1/2 x/b - x2/b2 ) Fb 1/EJ dx = [1/2 x +1/4 x2/b -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/4 b -1/3 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b - x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/3 b ) Fb 1/EJ  = 5/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x/b -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x/b -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b(3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b +1/6 b ) Fb 1/EJ  = 11/12  Fb2/EJ

LXo
DC = ∫

o

b(2 -5/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [2 x -5/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (2 b -5/4 b +1/6 b ) Fb 1/EJ  = 11/12  Fb2/EJ

LXo
DE = ∫

o

b(2 -3 x/b + x2/b2 ) Fb 1/EJ dx = [2 x -3/2 x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (2 b -3/2 b +1/3 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b( x/b + x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/3 b ) Fb 1/EJ  = 5/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b(3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/4 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/12  Fb2/EJ

LXo
DC = ∫

o

b(2 -5/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [2 x -5/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (2 b -5/4 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/12  Fb2/EJ

LXo
DE = ∫

o

b(2 -3 x/b + x2/b2 ) Fb 1/EJ dx = [2 x -3/2 x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (2 b -3/2 b +1/3 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b( x/b + x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/3 b ) Fb 1/EJ  = 5/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x/b -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x/b -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b +1/6 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -3 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -3/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -3/2 b +1/6 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -4 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b( x/b +3/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(2 x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [ x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -3 x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [5/2 x -3/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/2 b -3/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -4 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b( x/b +3/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x/b -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x/b -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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Quadro contributi PLV per iperstatica X=WCD

→ Mx(x) Mo(x) MxMo MxMx ∫MxMo/EJdx ∫XMxMx/EJdx

AB b 0 -2Fx 0 0
0 0

BA b 0 2Fb-2Fx 0 0

BC b -x/b -2Fb+Fx 2Fx-Fx2/b x2/b2

2/3Fb2/EJ 1/3Xb/EJ
CB b 1-x/b Fb+Fx Fb-Fx2/b 1-2x/b+x2/b2

CD b -1 -1/2qx2 1/2Fx2/b 1
1/6Fb2/EJ Xb/EJ

DC b 1 1/2Fb-Fx+1/2qx2 1/2Fb-Fx+1/2Fx2/b 1

DE b -1+x/b -1/2Fb-Fx+1/2qx2 1/2Fb+1/2Fx-3/2Fx2/b+1/2qx3/b 1-2x/b+x2/b2

3/8Fb2/EJ 1/3Xb/EJ
ED b x/b Fb-1/2qx2 Fx-1/2qx3/b x2/b2

EF √5b 0 2√5/5Fx 0 0 0 0

FG b 0 -Fx 0 0
0 0

GF b 0 Fb-Fx 0 0

GA 2b 0 0 0 0
0 0

AG 2b 0 0 0 0

FB 2b 0 2Fb-Fx 0 0
0 0

BF 2b 0 -Fx 0 0

BE b 0 0 0 0
0 0

EB b 0 0 0 0

BE elongazione asta  N1BEεBELBE Fb2/EJ

totali 53/24Fb2/EJ 5/3Xb/EJ

iperstatica X=WCD -53/40Fb

ESΣ02.xxxx.054PROCEDIMENTO E RISULTATI 214395
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Sviluppi di calcolo iperstatica
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(2 x/b - x2/b2 ) Fb 1/EJ dx = [ x2/b -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CB = ∫

o

b(1 - x2/b2 ) Fb 1/EJ dx = [ x -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 +1/2 x/b -3/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx

        = [1/2 x +1/4 x2/b -1/2 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/4 b -1/2 b +1/8 b ) Fb 1/EJ  = 3/8  Fb2/EJ

LXo
ED = ∫

o

b( x/b -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/8 b ) Fb 1/EJ  = 3/8  Fb2/EJ
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Quadro contributi PLV per iperstatica X=WCD

→ Mx(x) Mo(x) MxMo MxMx ∫MxMo/EJdx ∫XMxMx/EJdx

AB b 0 -2Fx 0 0
0 0

BA b 0 2Fb-2Fx 0 0

BC b -x/b -2Fb+Fx 2Fx-Fx2/b x2/b2

2/3Fb2/EJ 1/3Xb/EJ
CB b 1-x/b Fb+Fx Fb-Fx2/b 1-2x/b+x2/b2

CD b -1 -1/2qx2 1/2Fx2/b 1
1/6Fb2/EJ Xb/EJ

DC b 1 1/2Fb-Fx+1/2qx2 1/2Fb-Fx+1/2Fx2/b 1

DE b -1+x/b -1/2Fb-Fx+1/2qx2 1/2Fb+1/2Fx-3/2Fx2/b+1/2qx3/b 1-2x/b+x2/b2

3/8Fb2/EJ 1/3Xb/EJ
ED b x/b Fb-1/2qx2 Fx-1/2qx3/b x2/b2

EF √5b 0 2√5/5Fx 0 0 0 0

FG b 0 -Fx 0 0
0 0

GF b 0 Fb-Fx 0 0

GA 2b 0 0 0 0
0 0

AG 2b 0 0 0 0

FB 2b 0 2Fb-Fx 0 0
0 0

BF 2b 0 -Fx 0 0

BE b 0 0 0 0
0 0

EB b 0 0 0 0

CD elongazione asta  N1CDεCDLCD -Fb2/EJ

totali 5/24Fb2/EJ 5/3Xb/EJ

iperstatica X=WCD -1/8Fb

ESΣ02.xxxx.055PROCEDIMENTO E RISULTATI 237351
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Sviluppi di calcolo iperstatica
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(2 x/b - x2/b2 ) Fb 1/EJ dx = [ x2/b -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CB = ∫

o

b(1 - x2/b2 ) Fb 1/EJ dx = [ x -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 +1/2 x/b -3/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx

        = [1/2 x +1/4 x2/b -1/2 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/4 b -1/2 b +1/8 b ) Fb 1/EJ  = 3/8  Fb2/EJ

LXo
ED = ∫

o

b( x/b -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/8 b ) Fb 1/EJ  = 3/8  Fb2/EJ

ESΣ02.xxxx.055PROCEDIMENTO E RISULTATI 237351
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
ED = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
ED = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

ESΣ02.xxxx.059

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.059

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

ESΣ02.xxxx.059

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.060REAZIONI 237067

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

3F

F

3F
1/2Fb

A B

3/5F

11/2F
1/2Fb

3/5F

11/2F
11/10Fb

B

C

3/5F

5/2F
21/10Fb

3/5F

5/2F
2/5Fb

C D

3/5F

7/2F
2/5Fb

3/5F

7/2F
Fb

D

E
7/

2F

2F

9/
2F

6Fb

E

F

FF
Fb

FG

F

G

A

3F

11/2F
6Fb

3F

11/2F

F

B

3/5F
B E

ESΣ02.xxxx.060AZIONI INTERNE 237067

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

-3 -3

-1
1/

2

-3/5

7/
2

7√5/5

7√5/5

0

1

-1
1/

2

3/5

 F

1 0

3/
5

-5/2

-3
/5

7√5/10

17√5/10

-1

0 -3

0

 F

0 1/2

1/
2

11
/1

0
21/10

-2/5

-2
/5

-1

0

6

0
-1

0
0

6
0

0 0

 Fb



E
S

Σ0
2.

xx
xx

.0
60

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I 2
37

06
7

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

A
B C

D

E

F

G

W

F

F

W

W

X

X

q

q

S
ch

em
a 

di
 c

al
co

lo
 ip

er
st

at
ic

o

0
1/

2

1/2
-1

0
-5

/2

-5/2-1

0

6

0
-1

0 0

6 0 0
0

M
o 

fle
ss

io
ne

 d
a 

ca
ric

hi
 a

ss
eg

na
ti

0
0

0
-1

-1
-1

-1
0

0

0

0
0 0 0

0 0 0
0

M
x 

fle
ss

io
ne

 d
a 

ip
er

st
at

ic
a 

X
=

1

E
S

Σ0
2.

xx
xx

.0
60

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I 2
37

06
7

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

Q
ua

dr
o 

co
nt

rib
ut

i P
LV

 p
er

 ip
er

st
at

ic
a 

X
=

W
C

D

→
M

x(
x)

M
o(

x)
M

xM
o

M
xM

x
∫M

xM
o/

E
Jd

x
∫X

M
xM

x/
E

Jd
x

A
B

 b
0

F
x-

1/
2q

x2
0

0
0

0
B

A
 b

0
-1

/2
F

b+
1/

2q
x2

0
0

B
C

 b
-x

/b
1/

2F
b-

3/
2F

x
-1

/2
F

x+
3/

2F
x2 /b

x2 /b
2

1/
4F

b2 /E
J

1/
3X

b/
E

J
C

B
 b

1-
x/

b
F

b-
3/

2F
x

F
b-

5/
2F

x+
3/

2F
x2 /b

1-
2x

/b
+

x2 /b
2

C
D

 b
-1

-5
/2

F
x

5/
2F

x
1

5/
4F

b2 /E
J

X
b/

E
J

D
C

 b
1

5/
2F

b-
5/

2F
x

5/
2F

b-
5/

2F
x

1

D
E

 b
-1

+
x/

b
-5

/2
F

b+
3/

2F
x

5/
2F

b-
4F

x+
3/

2F
x2 /b

1-
2x

/b
+

x2 /b
2

F
b2 /E

J
1/

3X
b/

E
J

E
D

 b
x/

b
F

b+
3/

2F
x

F
x+

3/
2F

x2 /b
x2 /b

2

E
F

 √
5b

0
7√

5/
10

F
x+

1/
2q

x2
0

0
0

0

F
G

 b
0

-F
x

0
0

0
0

G
F

 b
0

F
b-

F
x

0
0

G
A

 2
b

0
0

0
0

0
0

A
G

 2
b

0
0

0
0

F
B

 2
b

0
6F

b-
3F

x
0

0
0

0
B

F
 2

b
0

-3
F

x
0

0

B
E

 b
0

0
0

0
0

0
E

B
 b

0
0

0
0

B
E

el
on

ga
zi

on
e 

as
ta

  N
1B

E
ε B

E
L B

E
F

b2 /E
J

to
ta

li
7/

2F
b2 /E

J
5/

3X
b/

E
J

ip
er

st
at

ic
a 

X
=

W
C

D
-2

1/
10

F
b

S
vi

lu
pp

i d
i c

al
co

lo
 ip

er
st

at
ic

a



ESΣ02.xxxx.060PROCEDIMENTO E RISULTATI 237067

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -4 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b( x/b +3/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -4 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b( x/b +3/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x/b -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x/b -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -5 x/b +2 x2/b2 ) Fb 1/EJ dx = [3 x -5/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -5/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
ED = ∫

o

b( x/b +2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3 b -3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -5 x/b +2 x2/b2 ) Fb 1/EJ dx = [3 x -5/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -5/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
ED = ∫

o

b( x/b +2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
ED = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
ED = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b - x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/3 b +1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +1/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +1/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/6 b -1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b - x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/3 b +1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +1/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +1/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/6 b -1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -9/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [3 x -9/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -9/4 b +1/2 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b +1/2 b ) Fb 1/EJ  = 5/4  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3 b -3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -9/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [3 x -9/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -9/4 b +1/2 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b +1/2 b ) Fb 1/EJ  = 5/4  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -5 x/b +2 x2/b2 ) Fb 1/EJ dx = [3 x -5/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -5/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
ED = ∫

o

b( x/b +2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3 b -3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -5 x/b +2 x2/b2 ) Fb 1/EJ dx = [3 x -5/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -5/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
ED = ∫

o

b( x/b +2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-5/2 x/b +7/2 x2/b2 ) Fb 1/EJ dx = [-5/4 x2/b +7/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-5/4 b +7/6 b ) Fb 1/EJ  = -1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -9/2 x/b +7/2 x2/b2 ) Fb 1/EJ dx = [ x -9/4 x2/b +7/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -9/4 b +7/6 b ) Fb 1/EJ  = -1/12  Fb2/EJ

LXo
CD = ∫

o

b(9/2 x/b ) Fb 1/EJ dx = [9/4 x2/b ]
o

b
 Fb 1/EJ 

        = (9/4 b ) Fb 1/EJ  = 9/4  Fb2/EJ

LXo
DC = ∫

o

b(9/2 -9/2 x/b ) Fb 1/EJ dx = [9/2 x -9/4 x2/b ]
o

b
 Fb 1/EJ 

        = (9/2 b -9/4 b ) Fb 1/EJ  = 9/4  Fb2/EJ

LXo
DE = ∫

o

b(9/2 -8 x/b +7/2 x2/b2 ) Fb 1/EJ dx = [9/2 x -4 x2/b +7/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (9/2 b -4 b +7/6 b ) Fb 1/EJ  = 5/3  Fb2/EJ

LXo
ED = ∫

o

b( x/b +7/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +7/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +7/6 b ) Fb 1/EJ  = 5/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-5/2 x/b +7/2 x2/b2 ) Fb 1/EJ dx = [-5/4 x2/b +7/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-5/4 b +7/6 b ) Fb 1/EJ  = -1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -9/2 x/b +7/2 x2/b2 ) Fb 1/EJ dx = [ x -9/4 x2/b +7/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -9/4 b +7/6 b ) Fb 1/EJ  = -1/12  Fb2/EJ

LXo
CD = ∫

o

b(9/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [9/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (9/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(9/2 -9/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [9/2 x -9/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (9/2 b -9/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(9/2 -8 x/b +7/2 x2/b2 ) Fb 1/EJ dx = [9/2 x -4 x2/b +7/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (9/2 b -4 b +7/6 b ) Fb 1/EJ  = 5/3  Fb2/EJ

LXo
ED = ∫

o

b( x/b +7/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +7/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +7/6 b ) Fb 1/EJ  = 5/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b +1/6 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -3 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -3/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -3/2 b +1/6 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -4 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b( x/b +3/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(2 x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [ x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -3 x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [5/2 x -3/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/2 b -3/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -4 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b( x/b +3/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -5 x/b +2 x2/b2 ) Fb 1/EJ dx = [3 x -5/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -5/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
ED = ∫

o

b( x/b +2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3 b -3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -5 x/b +2 x2/b2 ) Fb 1/EJ dx = [3 x -5/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -5/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
ED = ∫

o

b( x/b +2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -5 x/b +2 x2/b2 ) Fb 1/EJ dx = [3 x -5/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -5/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
ED = ∫

o

b( x/b +2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3 b -3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -5 x/b +2 x2/b2 ) Fb 1/EJ dx = [3 x -5/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -5/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
ED = ∫

o

b( x/b +2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ
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Quadro contributi PLV per iperstatica X=WCD

→ Mx(x) Mo(x) MxMo MxMx ∫MxMo/EJdx ∫XMxMx/EJdx

AB b 0 1/2Fx 0 0
0 0

BA b 0 -1/2Fb+1/2Fx 0 0

BC b -x/b 1/2Fb-3/2Fx -1/2Fx+3/2Fx2/b x2/b2

1/4Fb2/EJ 1/3Xb/EJ
CB b 1-x/b Fb-3/2Fx Fb-5/2Fx+3/2Fx2/b 1-2x/b+x2/b2

CD b -1 -3Fx 3Fx 1
3/2Fb2/EJ Xb/EJ

DC b 1 3Fb-3Fx 3Fb-3Fx 1

DE b -1+x/b -3Fb+3/2Fx+1/2qx2 3Fb-9/2Fx+Fx2/b+1/2qx3/b 1-2x/b+x2/b2

29/24Fb2/EJ 1/3Xb/EJ
ED b x/b Fb+5/2Fx-1/2qx2 Fx+5/2Fx2/b-1/2qx3/b x2/b2

EF √5b 0 4√5/5Fx 0 0 0 0

FG b 0 -Fx 0 0
0 0

GF b 0 Fb-Fx 0 0

GA 2b 0 0 0 0
0 0

AG 2b 0 0 0 0

FB 2b 0 4Fb-Fx-1/2qx2 0 0
0 0

BF 2b 0 -3Fx+1/2qx2 0 0

BE b 0 0 0 0
0 0

EB b 0 0 0 0

BE elongazione asta  N1BEεBELBE Fb2/EJ

totali 95/24Fb2/EJ 5/3Xb/EJ

iperstatica X=WCD -19/8Fb

ESΣ02.xxxx.082PROCEDIMENTO E RISULTATI 252216

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

Sviluppi di calcolo iperstatica
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -9/2 x/b + x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [3 x -9/4 x2/b +1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (3 b -9/4 b +1/3 b +1/8 b ) Fb 1/EJ  = 29/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +5/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +5/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +5/6 b -1/8 b ) Fb 1/EJ  = 29/24  Fb2/EJ

ESΣ02.xxxx.082

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25
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Quadro contributi PLV per iperstatica X=WCD

→ Mx(x) Mo(x) MxMo MxMx ∫MxMo/EJdx ∫XMxMx/EJdx

AB b 0 1/2Fx 0 0
0 0

BA b 0 -1/2Fb+1/2Fx 0 0

BC b -x/b 1/2Fb-3/2Fx -1/2Fx+3/2Fx2/b x2/b2

1/4Fb2/EJ 1/3Xb/EJ
CB b 1-x/b Fb-3/2Fx Fb-5/2Fx+3/2Fx2/b 1-2x/b+x2/b2

CD b -1 -3Fx 3Fx 1
3/2Fb2/EJ Xb/EJ

DC b 1 3Fb-3Fx 3Fb-3Fx 1

DE b -1+x/b -3Fb+3/2Fx+1/2qx2 3Fb-9/2Fx+Fx2/b+1/2qx3/b 1-2x/b+x2/b2

29/24Fb2/EJ 1/3Xb/EJ
ED b x/b Fb+5/2Fx-1/2qx2 Fx+5/2Fx2/b-1/2qx3/b x2/b2

EF √5b 0 4√5/5Fx 0 0 0 0

FG b 0 -Fx 0 0
0 0

GF b 0 Fb-Fx 0 0

GA 2b 0 0 0 0
0 0

AG 2b 0 0 0 0

FB 2b 0 4Fb-Fx-1/2qx2 0 0
0 0

BF 2b 0 -3Fx+1/2qx2 0 0

BE b 0 0 0 0
0 0

EB b 0 0 0 0

CD elongazione asta  N1CDεCDLCD -Fb2/EJ

totali 47/24Fb2/EJ 5/3Xb/EJ

iperstatica X=WCD -47/40Fb

ESΣ02.xxxx.083PROCEDIMENTO E RISULTATI 236511

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

Sviluppi di calcolo iperstatica
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3 b -3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -9/2 x/b + x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [3 x -9/4 x2/b +1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (3 b -9/4 b +1/3 b +1/8 b ) Fb 1/EJ  = 29/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +5/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +5/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +5/6 b -1/8 b ) Fb 1/EJ  = 29/24  Fb2/EJ

ESΣ02.xxxx.083

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

ESΣ02.xxxx.084

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
ED = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
ED = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -4 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b( x/b +3/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

ESΣ02.xxxx.088

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.088

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

ESΣ02.xxxx.088

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.089REAZIONI 239159

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

3F

1/2F

3F

1/2F
1/2Fb

A B

3/5F

11/2F
1/2Fb

3/5F

11/2F
1/10Fb

B

C

3/5F

5/2F
9/10Fb

3/5F

5/2F
8/5Fb

C D

3/5F

7/2F
8/5Fb

3/5F

7/2F
Fb

D

E
7/

2F

2F

9/
2F

6Fb

E

F

3/2F1/2F
Fb

FG

1/
2F

G

A

3F

6F
6Fb

3F

6F

F

B

3/5F
B E

ESΣ02.xxxx.089AZIONI INTERNE 239159

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

-3

-1
1/

2

3/5

7/
2

7√5/5

7√5/5

00

1/
2

-6

-3/5

 F

1/2

-3
/5

-5/2

3/
5

7√5/10

17√5/10

-3/2-1/2

0 -3

0

 F

0 1/2

1/
2

-1
/1

0

9/10
-8/5

-8
/5

-1

0

6

0
-1

0
0

6
0

0 0

 Fb



E
S

Σ0
2.

xx
xx

.0
89

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I 2
39

15
9

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

A
B C

D

E

F

G

W

F

F

W

W

X

X

q

q

S
ch

em
a 

di
 c

al
co

lo
 ip

er
st

at
ic

o

0
1/

2

1/2
-1

0
-5

/2

-5/2-1

0

6

0
-1

0 0

6 0 0
0

M
o 

fle
ss

io
ne

 d
a 

ca
ric

hi
 a

ss
eg

na
ti

0
0

0
-1

-1
-1

-1
0

0

0

0
0 0 0

0 0 0
0

M
x 

fle
ss

io
ne

 d
a 

ip
er

st
at

ic
a 

X
=

1

E
S

Σ0
2.

xx
xx

.0
89

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I 2
39

15
9

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

Q
ua

dr
o 

co
nt

rib
ut

i P
LV

 p
er

 ip
er

st
at

ic
a 

X
=

W
C

D

→
M

x(
x)

M
o(

x)
M

xM
o

M
xM

x
∫M

xM
o/

E
Jd

x
∫X

M
xM

x/
E

Jd
x

A
B

 b
0

1/
2F

x
0

0
0

0
B

A
 b

0
-1

/2
F

b+
1/

2F
x

0
0

B
C

 b
-x

/b
1/

2F
b-

3/
2F

x
-1

/2
F

x+
3/

2F
x2 /b

x2 /b
2

1/
4F

b2 /E
J

1/
3X

b/
E

J
C

B
 b

1-
x/

b
F

b-
3/

2F
x

F
b-

5/
2F

x+
3/

2F
x2 /b

1-
2x

/b
+

x2 /b
2

C
D

 b
-1

-5
/2

F
x

5/
2F

x
1

5/
4F

b2 /E
J

X
b/

E
J

D
C

 b
1

5/
2F

b-
5/

2F
x

5/
2F

b-
5/

2F
x

1

D
E

 b
-1

+
x/

b
-5

/2
F

b+
3/

2F
x

5/
2F

b-
4F

x+
3/

2F
x2 /b

1-
2x

/b
+

x2 /b
2

F
b2 /E

J
1/

3X
b/

E
J

E
D

 b
x/

b
F

b+
3/

2F
x

F
x+

3/
2F

x2 /b
x2 /b

2

E
F

 √
5b

0
7√

5/
10

F
x+

1/
2q

x2
0

0
0

0

F
G

 b
0

-3
/2

F
x+

1/
2q

x2
0

0
0

0
G

F
 b

0
F

b-
1/

2F
x-

1/
2q

x2
0

0

G
A

 2
b

0
0

0
0

0
0

A
G

 2
b

0
0

0
0

F
B

 2
b

0
6F

b-
3F

x
0

0
0

0
B

F
 2

b
0

-3
F

x
0

0

B
E

 b
0

0
0

0
0

0
E

B
 b

0
0

0
0

C
D

el
on

ga
zi

on
e 

as
ta

  N
1C

D
ε C

D
L C

D
-F

b2 /E
J

to
ta

li
3/

2F
b2 /E

J
5/

3X
b/

E
J

ip
er

st
at

ic
a 

X
=

W
C

D
-9

/1
0F

b

S
vi

lu
pp

i d
i c

al
co

lo
 ip

er
st

at
ic

a



ESΣ02.xxxx.089PROCEDIMENTO E RISULTATI 239159

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -4 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b( x/b +3/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x/b -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x/b -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
ED = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
ED = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -5 x/b +2 x2/b2 ) Fb 1/EJ dx = [3 x -5/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -5/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
ED = ∫

o

b( x/b +2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3 b -3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -5 x/b +2 x2/b2 ) Fb 1/EJ dx = [3 x -5/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -5/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
ED = ∫

o

b( x/b +2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b - x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/3 b +1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +1/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +1/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/6 b -1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b - x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/3 b +1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +1/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +1/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/6 b -1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(2 x/b - x2/b2 ) Fb 1/EJ dx = [ x2/b -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CB = ∫

o

b(1 - x2/b2 ) Fb 1/EJ dx = [ x -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -3/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/2 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b +1/8 b ) Fb 1/EJ  = 5/8  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b -1/2 x3/b3 ) Fb 1/EJ dx = [3/4 x2/b -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/8 b ) Fb 1/EJ  = 5/8  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b - x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/3 b +1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +1/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +1/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/6 b -1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b - x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/3 b +1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +1/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +1/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/6 b -1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ
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Quadro contributi PLV per iperstatica X=WCD

→ Mx(x) Mo(x) MxMo MxMx ∫MxMo/EJdx ∫XMxMx/EJdx

AB b 0 0 0 0
0 0

BA b 0 0 0 0

BC b -x/b -Fx Fx2/b x2/b2

1/3Fb2/EJ 1/3Xb/EJ
CB b 1-x/b Fb-Fx Fb-2Fx+Fx2/b 1-2x/b+x2/b2

CD b -1 -5/2Fx 5/2Fx 1
5/4Fb2/EJ Xb/EJ

DC b 1 5/2Fb-5/2Fx 5/2Fb-5/2Fx 1

DE b -1+x/b -5/2Fb+Fx+1/2qx2 5/2Fb-7/2Fx+1/2Fx2/b+1/2qx3/b 1-2x/b+x2/b2

25/24Fb2/EJ 1/3Xb/EJ
ED b x/b Fb+2Fx-1/2qx2 Fx+2Fx2/b-1/2qx3/b x2/b2

EF √5b 0 7√5/10Fx+1/2qx2 0 0 0 0

FG b 0 -Fx 0 0
0 0

GF b 0 Fb-Fx 0 0

GA 2b 0 0 0 0
0 0

AG 2b 0 0 0 0

FB 2b 0 6Fb-3Fx 0 0
0 0

BF 2b 0 -3Fx 0 0

BE b 0 0 0 0
0 0

EB b 0 0 0 0

BE elongazione asta  N1BEεBELBE Fb2/EJ

totali 29/8Fb2/EJ 5/3Xb/EJ

iperstatica X=WCD -87/40Fb

ESΣ02.xxxx.101PROCEDIMENTO E RISULTATI 237281

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

Sviluppi di calcolo iperstatica
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -7/2 x/b +1/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx

        = [5/2 x -7/4 x2/b +1/6 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (5/2 b -7/4 b +1/6 b +1/8 b ) Fb 1/EJ  = 25/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +2/3 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +2/3 b -1/8 b ) Fb 1/EJ  = 25/24  Fb2/EJ

ESΣ02.xxxx.101

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25
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Quadro contributi PLV per iperstatica X=WCD

→ Mx(x) Mo(x) MxMo MxMx ∫MxMo/EJdx ∫XMxMx/EJdx

AB b 0 0 0 0
0 0

BA b 0 0 0 0

BC b -x/b -Fx Fx2/b x2/b2

1/3Fb2/EJ 1/3Xb/EJ
CB b 1-x/b Fb-Fx Fb-2Fx+Fx2/b 1-2x/b+x2/b2

CD b -1 -5/2Fx 5/2Fx 1
5/4Fb2/EJ Xb/EJ

DC b 1 5/2Fb-5/2Fx 5/2Fb-5/2Fx 1

DE b -1+x/b -5/2Fb+Fx+1/2qx2 5/2Fb-7/2Fx+1/2Fx2/b+1/2qx3/b 1-2x/b+x2/b2

25/24Fb2/EJ 1/3Xb/EJ
ED b x/b Fb+2Fx-1/2qx2 Fx+2Fx2/b-1/2qx3/b x2/b2

EF √5b 0 7√5/10Fx+1/2qx2 0 0 0 0

FG b 0 -Fx 0 0
0 0

GF b 0 Fb-Fx 0 0

GA 2b 0 0 0 0
0 0

AG 2b 0 0 0 0

FB 2b 0 6Fb-3Fx 0 0
0 0

BF 2b 0 -3Fx 0 0

BE b 0 0 0 0
0 0

EB b 0 0 0 0

CD elongazione asta  N1CDεCDLCD -Fb2/EJ

totali 13/8Fb2/EJ 5/3Xb/EJ

iperstatica X=WCD -39/40Fb

ESΣ02.xxxx.102PROCEDIMENTO E RISULTATI 236508

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

Sviluppi di calcolo iperstatica
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -7/2 x/b +1/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx

        = [5/2 x -7/4 x2/b +1/6 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (5/2 b -7/4 b +1/6 b +1/8 b ) Fb 1/EJ  = 25/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +2/3 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +2/3 b -1/8 b ) Fb 1/EJ  = 25/24  Fb2/EJ

ESΣ02.xxxx.102

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25
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ESΣ02.xxxx.103PROCEDIMENTO E RISULTATI 236538
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Quadro contributi PLV per iperstatica X=WCD

→ Mx(x) Mo(x) MxMo MxMx ∫MxMo/EJdx ∫XMxMx/EJdx

AB b 0 -2Fx 0 0
0 0

BA b 0 2Fb-2Fx 0 0

BC b -x/b -2Fb+Fx 2Fx-Fx2/b x2/b2

2/3Fb2/EJ 1/3Xb/EJ
CB b 1-x/b Fb+Fx Fb-Fx2/b 1-2x/b+x2/b2

CD b -1 -1/2qx2 1/2Fx2/b 1
1/6Fb2/EJ Xb/EJ

DC b 1 1/2Fb-Fx+1/2qx2 1/2Fb-Fx+1/2Fx2/b 1

DE b -1+x/b -1/2Fb-Fx+1/2qx2 1/2Fb+1/2Fx-3/2Fx2/b+1/2qx3/b 1-2x/b+x2/b2

3/8Fb2/EJ 1/3Xb/EJ
ED b x/b Fb-1/2qx2 Fx-1/2qx3/b x2/b2

EF √5b 0 2√5/5Fx 0 0 0 0

FG b 0 -Fx 0 0
0 0

GF b 0 Fb-Fx 0 0

GA 2b 0 0 0 0
0 0

AG 2b 0 0 0 0

FB 2b 0 2Fb-Fx 0 0
0 0

BF 2b 0 -Fx 0 0

BE b 0 0 0 0
0 0

EB b 0 0 0 0

BE elongazione asta  N1BEεBELBE Fb2/EJ

totali 53/24Fb2/EJ 5/3Xb/EJ

iperstatica X=WCD -53/40Fb

ESΣ02.xxxx.103PROCEDIMENTO E RISULTATI 236538

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

Sviluppi di calcolo iperstatica
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(2 x/b - x2/b2 ) Fb 1/EJ dx = [ x2/b -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CB = ∫

o

b(1 - x2/b2 ) Fb 1/EJ dx = [ x -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 +1/2 x/b -3/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx

        = [1/2 x +1/4 x2/b -1/2 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/4 b -1/2 b +1/8 b ) Fb 1/EJ  = 3/8  Fb2/EJ

LXo
ED = ∫

o

b( x/b -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/8 b ) Fb 1/EJ  = 3/8  Fb2/EJ

ESΣ02.xxxx.103

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25
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Quadro contributi PLV per iperstatica X=WCD

→ Mx(x) Mo(x) MxMo MxMx ∫MxMo/EJdx ∫XMxMx/EJdx

AB b 0 -2Fx 0 0
0 0

BA b 0 2Fb-2Fx 0 0

BC b -x/b -2Fb+Fx 2Fx-Fx2/b x2/b2

2/3Fb2/EJ 1/3Xb/EJ
CB b 1-x/b Fb+Fx Fb-Fx2/b 1-2x/b+x2/b2

CD b -1 -1/2qx2 1/2Fx2/b 1
1/6Fb2/EJ Xb/EJ

DC b 1 1/2Fb-Fx+1/2qx2 1/2Fb-Fx+1/2Fx2/b 1

DE b -1+x/b -1/2Fb-Fx+1/2qx2 1/2Fb+1/2Fx-3/2Fx2/b+1/2qx3/b 1-2x/b+x2/b2

3/8Fb2/EJ 1/3Xb/EJ
ED b x/b Fb-1/2qx2 Fx-1/2qx3/b x2/b2

EF √5b 0 2√5/5Fx 0 0 0 0

FG b 0 -Fx 0 0
0 0

GF b 0 Fb-Fx 0 0

GA 2b 0 0 0 0
0 0

AG 2b 0 0 0 0

FB 2b 0 2Fb-Fx 0 0
0 0

BF 2b 0 -Fx 0 0

BE b 0 0 0 0
0 0

EB b 0 0 0 0

CD elongazione asta  N1CDεCDLCD -Fb2/EJ

totali 5/24Fb2/EJ 5/3Xb/EJ

iperstatica X=WCD -1/8Fb

ESΣ02.xxxx.104PROCEDIMENTO E RISULTATI 236835

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

Sviluppi di calcolo iperstatica
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(2 x/b - x2/b2 ) Fb 1/EJ dx = [ x2/b -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CB = ∫

o

b(1 - x2/b2 ) Fb 1/EJ dx = [ x -1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 +1/2 x/b -3/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx

        = [1/2 x +1/4 x2/b -1/2 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/4 b -1/2 b +1/8 b ) Fb 1/EJ  = 3/8  Fb2/EJ

LXo
ED = ∫

o

b( x/b -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/8 b ) Fb 1/EJ  = 3/8  Fb2/EJ

ESΣ02.xxxx.104PROCEDIMENTO E RISULTATI 236835
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b - x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/3 b +1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +1/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +1/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/6 b -1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b - x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/3 b +1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +1/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +1/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/6 b -1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

ESΣ02.xxxx.106
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Quadro contributi PLV per iperstatica X=WCD

→ Mx(x) Mo(x) MxMo MxMx ∫MxMo/EJdx ∫XMxMx/EJdx

AB b 0 1/2Fx 0 0
0 0

BA b 0 -1/2Fb+1/2Fx 0 0

BC b -x/b 1/2Fb-3/2Fx -1/2Fx+3/2Fx2/b x2/b2

1/4Fb2/EJ 1/3Xb/EJ
CB b 1-x/b Fb-3/2Fx Fb-5/2Fx+3/2Fx2/b 1-2x/b+x2/b2

CD b -1 -3Fx 3Fx 1
3/2Fb2/EJ Xb/EJ

DC b 1 3Fb-3Fx 3Fb-3Fx 1

DE b -1+x/b -3Fb+3/2Fx+1/2qx2 3Fb-9/2Fx+Fx2/b+1/2qx3/b 1-2x/b+x2/b2

29/24Fb2/EJ 1/3Xb/EJ
ED b x/b Fb+5/2Fx-1/2qx2 Fx+5/2Fx2/b-1/2qx3/b x2/b2

EF √5b 0 4√5/5Fx 0 0 0 0

FG b 0 -Fx 0 0
0 0

GF b 0 Fb-Fx 0 0

GA 2b 0 0 0 0
0 0

AG 2b 0 0 0 0

FB 2b 0 4Fb-Fx-1/2qx2 0 0
0 0

BF 2b 0 -3Fx+1/2qx2 0 0

BE b 0 0 0 0
0 0

EB b 0 0 0 0

BE elongazione asta  N1BEεBELBE Fb2/EJ

totali 95/24Fb2/EJ 5/3Xb/EJ

iperstatica X=WCD -19/8Fb

ESΣ02.xxxx.107PROCEDIMENTO E RISULTATI 983430

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

Sviluppi di calcolo iperstatica
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -9/2 x/b + x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [3 x -9/4 x2/b +1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (3 b -9/4 b +1/3 b +1/8 b ) Fb 1/EJ  = 29/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +5/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +5/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +5/6 b -1/8 b ) Fb 1/EJ  = 29/24  Fb2/EJ

ESΣ02.xxxx.107

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.108REAZIONI 237985

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

4F

1/2F

4F

1/2F
1/2Fb

A B

13/40F

9/2F
1/2Fb

13/40F

9/2F
7/40Fb

B

C

13/40F

3F
47/40Fb

13/40F

3F
73/40Fb

C D

13/40F

4F
73/40Fb

53/40F

4F
Fb

D

E
4F

4F

4Fb

E

F

FF
Fb

FG

F

G

A

F

5F
4Fb

3F

5F

F

B

53/40F
B E

ESΣ02.xxxx.108AZIONI INTERNE 237985

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

-4

-9
/2

13/40

4
4

8√5/5

0

1

-5
-5

-53/40

 F

1/2

-1
3/

40

-3

13
/4

0
53

/4
0

4√5/5

-1

0

-1
-3

0

 F

0 1/2

1/
2

7/
40

47/40
-73/40

-7
3/

40
-1

0

4

0
-1

0
0

4
0

0 0

 Fb



E
S

Σ0
2.

xx
xx

.1
08

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I 2
37

98
5

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

A
B C

D

E

F

G

W

F

F

W

W

X

X

q

q

S
ch

em
a 

di
 c

al
co

lo
 ip

er
st

at
ic

o

0
1/

2

1/2
-1

0
-3

-3-1

0

4

0
-1

0 0

4 0 0
0

M
o 

fle
ss

io
ne

 d
a 

ca
ric

hi
 a

ss
eg

na
ti

0
0

0
-1

-1
-1

-1
0

0

0

0
0 0 0

0 0 0
0

M
x 

fle
ss

io
ne

 d
a 

ip
er

st
at

ic
a 

X
=

1

E
S

Σ0
2.

xx
xx

.1
08

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I 2
37

98
5

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25



ESΣ02.xxxx.108PROCEDIMENTO E RISULTATI 237985
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Quadro contributi PLV per iperstatica X=WCD

→ Mx(x) Mo(x) MxMo MxMx ∫MxMo/EJdx ∫XMxMx/EJdx

AB b 0 1/2Fx 0 0
0 0

BA b 0 -1/2Fb+1/2Fx 0 0

BC b -x/b 1/2Fb-3/2Fx -1/2Fx+3/2Fx2/b x2/b2

1/4Fb2/EJ 1/3Xb/EJ
CB b 1-x/b Fb-3/2Fx Fb-5/2Fx+3/2Fx2/b 1-2x/b+x2/b2

CD b -1 -3Fx 3Fx 1
3/2Fb2/EJ Xb/EJ

DC b 1 3Fb-3Fx 3Fb-3Fx 1

DE b -1+x/b -3Fb+3/2Fx+1/2qx2 3Fb-9/2Fx+Fx2/b+1/2qx3/b 1-2x/b+x2/b2

29/24Fb2/EJ 1/3Xb/EJ
ED b x/b Fb+5/2Fx-1/2qx2 Fx+5/2Fx2/b-1/2qx3/b x2/b2

EF √5b 0 4√5/5Fx 0 0 0 0

FG b 0 -Fx 0 0
0 0

GF b 0 Fb-Fx 0 0

GA 2b 0 0 0 0
0 0

AG 2b 0 0 0 0

FB 2b 0 4Fb-Fx-1/2qx2 0 0
0 0

BF 2b 0 -3Fx+1/2qx2 0 0

BE b 0 0 0 0
0 0

EB b 0 0 0 0

CD elongazione asta  N1CDεCDLCD -Fb2/EJ

totali 47/24Fb2/EJ 5/3Xb/EJ

iperstatica X=WCD -47/40Fb

ESΣ02.xxxx.108PROCEDIMENTO E RISULTATI 237985

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

Sviluppi di calcolo iperstatica
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [-1/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [ x -5/4 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +1/2 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3 b -3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -9/2 x/b + x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [3 x -9/4 x2/b +1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (3 b -9/4 b +1/3 b +1/8 b ) Fb 1/EJ  = 29/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +5/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +5/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +5/6 b -1/8 b ) Fb 1/EJ  = 29/24  Fb2/EJ

ESΣ02.xxxx.108
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b - x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/3 b +1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +1/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +1/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/6 b -1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

ESΣ02.xxxx.109

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.109

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

ESΣ02.xxxx.109

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.110REAZIONI 245588

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

2F

3/2F

2F

3/2F
3/2Fb

A B

7/8F

5F
3/2Fb

7/8F

5F
5/8Fb

B

C

7/8F

F
3/8Fb

7/8F

F
5/8Fb

C D

7/8F

2F
5/8Fb

1/8F

2F
Fb

D

E
2F

2F

2Fb

E

F

3/2F1/2F
Fb

FG

1/
2F

G

A

F

7/2F
2Fb

F

7/2F

F

B

1/8F
B E

ESΣ02.xxxx.110AZIONI INTERNE 245588

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

-2

-5

-7/8

2
2

4√5/5

00

1/
2

-7
/2

-1/8

 F

-3/2

7/
8

-1

-7
/8

1/
8

2√5/5

-3/2-1/2

0 -1

0

 F

0
-3/2

-3
/2

-5
/8

3/8
-5/8

-5
/8

-1

0

2

0
-1

0
0

2
0

0 0

 Fb



E
S

Σ0
2.

xx
xx

.1
10

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I 2
45

58
8

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

A
B C

D

E

F

G

W

F

F

W

W

X

X

q

q

S
ch

em
a 

di
 c

al
co

lo
 ip

er
st

at
ic

o

0
-3

/2

-3/2 -1

0
-1

-1-1

0

2

0
-1

0 0

2 0 0
0

M
o 

fle
ss

io
ne

 d
a 

ca
ric

hi
 a

ss
eg

na
ti

0
0

0
-1

-1
-1

-1
0

0

0

0
0 0 0

0 0 0
0

M
x 

fle
ss

io
ne

 d
a 

ip
er

st
at

ic
a 

X
=

1

E
S

Σ0
2.

xx
xx

.1
10

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I 2
45

58
8

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

Q
ua

dr
o 

co
nt

rib
ut

i P
LV

 p
er

 ip
er

st
at

ic
a 

X
=

W
C

D

→
M

x(
x)

M
o(

x)
M

xM
o

M
xM

x
∫M

xM
o/

E
Jd

x
∫X

M
xM

x/
E

Jd
x

A
B

 b
0

-3
/2

F
x

0
0

0
0

B
A

 b
0

3/
2F

b-
3/

2F
x

0
0

B
C

 b
-x

/b
-3

/2
F

b+
1/

2F
x

3/
2F

x-
1/

2F
x2 /b

x2 /b
2

7/
12

F
b2 /E

J
1/

3X
b/

E
J

C
B

 b
1-

x/
b

F
b+

1/
2F

x
F

b-
1/

2F
x-

1/
2F

x2 /b
1-

2x
/b

+
x2 /b

2

C
D

 b
-1

-F
x

F
x

1
1/

2F
b2 /E

J
X

b/
E

J
D

C
 b

1
F

b-
F

x
F

b-
F

x
1

D
E

 b
-1

+
x/

b
-F

b-
1/

2F
x+

1/
2q

x2
F

b-
1/

2F
x-

F
x2 /b

+
1/

2q
x3 /b

1-
2x

/b
+

x2 /b
2

13
/2

4F
b2 /E

J
1/

3X
b/

E
J

E
D

 b
x/

b
F

b+
1/

2F
x-

1/
2q

x2
F

x+
1/

2F
x2 /b

-1
/2

qx
3 /b

x2 /b
2

E
F

 √
5b

0
2√

5/
5F

x
0

0
0

0

F
G

 b
0

-3
/2

F
x+

1/
2q

x2
0

0
0

0
G

F
 b

0
F

b-
1/

2F
x-

1/
2q

x2
0

0

G
A

 2
b

0
0

0
0

0
0

A
G

 2
b

0
0

0
0

F
B

 2
b

0
2F

b-
F

x
0

0
0

0
B

F
 2

b
0

-F
x

0
0

B
E

 b
0

0
0

0
0

0
E

B
 b

0
0

0
0

C
D

el
on

ga
zi

on
e 

as
ta

  N
1C

D
ε C

D
L C

D
-F

b2 /E
J

to
ta

li
5/

8F
b2 /E

J
5/

3X
b/

E
J

ip
er

st
at

ic
a 

X
=

W
C

D
-3

/8
F

b

S
vi

lu
pp

i d
i c

al
co

lo
 ip

er
st

at
ic

a



ESΣ02.xxxx.110PROCEDIMENTO E RISULTATI 245588

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b - x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/3 b +1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +1/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +1/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/6 b -1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(2 x/b -3/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x2/b -1/2 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b +1/8 b ) Fb 1/EJ  = 5/8  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/8 b ) Fb 1/EJ  = 5/8  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(2 x/b -3/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x2/b -1/2 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b +1/8 b ) Fb 1/EJ  = 5/8  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/8 b ) Fb 1/EJ  = 5/8  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/6 b ) Fb 1/EJ  = 7/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b - x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [3/4 x2/b -1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/3 b +1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b +1/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/2 x2/b +1/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b +1/6 b -1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
ED = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [1/6 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/6 b +1/8 b ) Fb 1/EJ  = 7/24  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [ x -5/4 x2/b +2/3 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +2/3 b -1/8 b ) Fb 1/EJ  = 7/24  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -4 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b( x/b +3/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [1/6 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/6 b +1/8 b ) Fb 1/EJ  = 7/24  Fb2/EJ

LXo
CB = ∫

o

b(1 -5/2 x/b +2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [ x -5/4 x2/b +2/3 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -5/4 b +2/3 b -1/8 b ) Fb 1/EJ  = 7/24  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -4 x/b +3/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b( x/b +3/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +1/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/2 b ) Fb 1/EJ  =   Fb2/EJ

ESΣ02.xxxx.115

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.115

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

ESΣ02.xxxx.115

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.116REAZIONI 209691

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

2F

2F

2F

2F
2Fb

A B

63/40F

5F
2Fb

23/40F

5F
37/40Fb

B

C

23/40F
3/40Fb

23/40F

F
17/40Fb

C D

23/40F

2F
17/40Fb

23/40F

2F
Fb

D

E
2F

2F

2Fb

E

F

FF
Fb

FG

F

G

A

F

3F
2Fb

F

3F

F

B

23/40F
B E

ESΣ02.xxxx.116AZIONI INTERNE 209691

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

-2

-5
-5

-23/40 -23/40

2

4√5/5

0

1 -3

23/40

 F

-2

63
/4

0
23

/4
0

0
-1

-2
3/

40

2√5/5

-1

0 -1

0

 F

0
-2

-2
-3

7/
40

3/40
-17/40

-1
7/

40
-1

0

2

0
-1

0
0

2
0

0 0

 Fb



E
S

Σ0
2.

xx
xx

.1
16

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I 2
09

69
1

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

A
B C

D

E

F

G

W

F

F

W

W

X

X

q

q
S

ch
em

a 
di

 c
al

co
lo

 ip
er

st
at

ic
o

0
-2

-2 -1

0
-1

/2

-1/2-1

0

2

0
-1

0 0

2 0 0
0

M
o 

fle
ss

io
ne

 d
a 

ca
ric

hi
 a

ss
eg

na
ti

0
0

0
-1

-1
-1

-1
0

0

0

0
0 0 0

0 0 0
0

M
x 

fle
ss

io
ne

 d
a 

ip
er

st
at

ic
a 

X
=

1

E
S

Σ0
2.

xx
xx

.1
16

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I 2
09

69
1

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

Q
ua

dr
o 

co
nt

rib
ut

i P
LV

 p
er

 ip
er

st
at

ic
a 

X
=

W
C

D

→
M

x(
x)

M
o(

x)
M

xM
o

M
xM

x
∫M

xM
o/

E
Jd

x
∫X

M
xM

x/
E

Jd
x

A
B

 b
0

-2
F

x
0

0
0

0
B

A
 b

0
2F

b-
2F

x
0

0

B
C

 b
-x

/b
-2

F
b+

3/
2F

x-
1/

2q
x2

2F
x-

3/
2F

x2 /b
+

1/
2q

x3 /b
x2 /b

2

5/
8F

b2 /E
J

1/
3X

b/
E

J
C

B
 b

1-
x/

b
F

b+
1/

2F
x+

1/
2q

x2
F

b-
1/

2F
x-

1/
2q

x3 /b
1-

2x
/b

+
x2 /b

2

C
D

 b
-1

-1
/2

qx
2

1/
2F

x2 /b
1

1/
6F

b2 /E
J

X
b/

E
J

D
C

 b
1

1/
2F

b-
F

x+
1/

2q
x2

1/
2F

b-
F

x+
1/

2F
x2 /b

1

D
E

 b
-1

+
x/

b
-1

/2
F

b-
1/

2F
x

1/
2F

b-
1/

2F
x2 /b

1-
2x

/b
+

x2 /b
2

1/
3F

b2 /E
J

1/
3X

b/
E

J
E

D
 b

x/
b

F
b-

1/
2F

x
F

x-
1/

2F
x2 /b

x2 /b
2

E
F

 √
5b

0
2√

5/
5F

x
0

0
0

0

F
G

 b
0

-F
x

0
0

0
0

G
F

 b
0

F
b-

F
x

0
0

G
A

 2
b

0
0

0
0

0
0

A
G

 2
b

0
0

0
0

F
B

 2
b

0
2F

b-
F

x
0

0
0

0
B

F
 2

b
0

-F
x

0
0

B
E

 b
0

0
0

0
0

0
E

B
 b

0
0

0
0

C
D

el
on

ga
zi

on
e 

as
ta

  N
1C

D
ε C

D
L C

D
-F

b2 /E
J

to
ta

li
1/

8F
b2 /E

J
5/

3X
b/

E
J

ip
er

st
at

ic
a 

X
=

W
C

D
-3

/4
0F

b

S
vi

lu
pp

i d
i c

al
co

lo
 ip

er
st

at
ic

a



ESΣ02.xxxx.116PROCEDIMENTO E RISULTATI 209691

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(2 x/b -3/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x2/b -1/2 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b +1/8 b ) Fb 1/EJ  = 5/8  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/8 b ) Fb 1/EJ  = 5/8  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x/b -1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b -1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/6 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b - x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [3/4 x2/b -1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/3 b +1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b +1/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/2 x2/b +1/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b +1/6 b -1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
ED = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b + x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [-1/4 x2/b +1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/3 b +1/8 b ) Fb 1/EJ  = 5/24  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +5/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [ x -3/2 x2/b +5/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +5/6 b -1/8 b ) Fb 1/EJ  = 5/24  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -5 x/b +2 x2/b2 ) Fb 1/EJ dx = [3 x -5/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -5/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
ED = ∫

o

b( x/b +2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-1/2 x/b + x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [-1/4 x2/b +1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (-1/4 b +1/3 b +1/8 b ) Fb 1/EJ  = 5/24  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +5/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [ x -3/2 x2/b +5/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +5/6 b -1/8 b ) Fb 1/EJ  = 5/24  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3 b -3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -5 x/b +2 x2/b2 ) Fb 1/EJ dx = [3 x -5/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -5/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
ED = ∫

o

b( x/b +2 x2/b2 ) Fb 1/EJ dx = [1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b +2/3 b ) Fb 1/EJ  = 7/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(3/2 x/b - x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [3/4 x2/b -1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (3/4 b -1/3 b +1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b +1/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/2 x2/b +1/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b +1/6 b -1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
ED = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(2 x/b -3/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x2/b -1/2 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b +1/8 b ) Fb 1/EJ  = 5/8  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/8 b ) Fb 1/EJ  = 5/8  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b - x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/3 b +1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +1/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +1/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/6 b -1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(2 x/b -3/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x2/b -1/2 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b +1/8 b ) Fb 1/EJ  = 5/8  Fb2/EJ

LXo
CB = ∫

o

b(1 -1/2 x/b -1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/8 b ) Fb 1/EJ  = 5/8  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -1/2 x/b - x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/4 x2/b -1/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/4 b -1/3 b +1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ

LXo
ED = ∫

o

b( x/b +1/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x2/b +1/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b +1/6 b -1/8 b ) Fb 1/EJ  = 13/24  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -9/2 x/b +2 x2/b2 ) Fb 1/EJ dx = [5/2 x -9/4 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -9/4 b +2/3 b ) Fb 1/EJ  = 11/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +2/3 b ) Fb 1/EJ  = 11/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -9/2 x/b +2 x2/b2 ) Fb 1/EJ dx = [5/2 x -9/4 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -9/4 b +2/3 b ) Fb 1/EJ  = 11/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +2/3 b ) Fb 1/EJ  = 11/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 -1/2 x/b ) Fb 1/EJ dx = [1/2 x -1/4 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/4 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b ) Fb 1/EJ dx = [1/4 x2/b ]
o

b
 Fb 1/EJ 

        = (1/4 b ) Fb 1/EJ  = 1/4  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 -1/2 x/b ) Fb 1/EJ dx = [1/2 x -1/4 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/4 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b ) Fb 1/EJ dx = [1/4 x2/b ]
o

b
 Fb 1/EJ 

        = (1/4 b ) Fb 1/EJ  = 1/4  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -11/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [3 x -11/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -11/4 b +5/6 b ) Fb 1/EJ  = 13/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +5/6 b ) Fb 1/EJ  = 13/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3 b -3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -11/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [3 x -11/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -11/4 b +5/6 b ) Fb 1/EJ  = 13/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +5/6 b ) Fb 1/EJ  = 13/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 - x/b -1/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/2 x2/b -1/6 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b -1/6 b +1/8 b ) Fb 1/EJ  = 11/24  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b + x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/4 x2/b +1/3 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/3 b -1/8 b ) Fb 1/EJ  = 11/24  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 - x/b -1/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [ x -1/2 x2/b -1/6 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b -1/6 b +1/8 b ) Fb 1/EJ  = 11/24  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b + x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/4 x2/b +1/3 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/3 b -1/8 b ) Fb 1/EJ  = 11/24  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -5 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -5/2 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/2 b +5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b(5/2 x2/b2 ) Fb 1/EJ dx = [5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -5 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -5/2 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/2 b +5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b(5/2 x2/b2 ) Fb 1/EJ dx = [5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

ESΣ02.xxxx.142

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.142

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

ESΣ02.xxxx.142

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.143REAZIONI 237118

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

F

1/2F

F

1/2F

A B

3/10F

5/2F

3/10F

5/2F
3/10Fb

B

C

3/10F

F
13/10Fb

3/10F

F
3/10Fb

C D

3/10F

2F
3/10Fb

3/10F

2F

D

E
2F

2F

2Fb

E

F

FG

Fb

2F
Fb

G

A

F

2F
2Fb

F

2F

F

B

3/10F
B E

ESΣ02.xxxx.143AZIONI INTERNE 237118

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

-1 -1

-5
/2

-3/10

2

4√5/5

00
0

-2

3/10

 F

1/2
-1/2

3/
10

-1

-3
/1

0

2√5/5

00
-2

-1

0

 F

0 0

0
3/

10
13/10 3/10

3/
10

0

0

2

001
-1

2
0

0 0

 Fb



E
S

Σ0
2.

xx
xx

.1
43

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I 2
37

11
8

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

A
B C

D

E

F

G

W

F

F

W W

X

X

q

q

S
ch

em
a 

di
 c

al
co

lo
 ip

er
st

at
ic

o

0
0

0
-1

0
-1

-1
0

0

2

0
0 1

-1

2 0 0
0

M
o 

fle
ss

io
ne

 d
a 

ca
ric

hi
 a

ss
eg

na
ti

0
0

0
-1

-1
-1

-1
0

0

0

0
0 0 0

0 0 0
0

M
x 

fle
ss

io
ne

 d
a 

ip
er

st
at

ic
a 

X
=

1

E
S

Σ0
2.

xx
xx

.1
43

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I 2
37

11
8

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

Q
ua

dr
o 

co
nt

rib
ut

i P
LV

 p
er

 ip
er

st
at

ic
a 

X
=

W
C

D

→
M

x(
x)

M
o(

x)
M

xM
o

M
xM

x
∫M

xM
o/

E
Jd

x
∫X

M
xM

x/
E

Jd
x

A
B

 b
0

1/
2F

x-
1/

2q
x2

0
0

0
0

B
A

 b
0

-1
/2

F
x+

1/
2q

x2
0

0

B
C

 b
-x

/b
-F

x
F

x2 /b
x2 /b

2

1/
3F

b2 /E
J

1/
3X

b/
E

J
C

B
 b

1-
x/

b
F

b-
F

x
F

b-
2F

x+
F

x2 /b
1-

2x
/b

+
x2 /b

2

C
D

 b
-1

-F
x

F
x

1
1/

2F
b2 /E

J
X

b/
E

J
D

C
 b

1
F

b-
F

x
F

b-
F

x
1

D
E

 b
-1

+
x/

b
-F

b+
F

x
F

b-
2F

x+
F

x2 /b
1-

2x
/b

+
x2 /b

2

1/
3F

b2 /E
J

1/
3X

b/
E

J
E

D
 b

x/
b

F
x

F
x2 /b

x2 /b
2

E
F

 √
5b

0
2√

5/
5F

x
0

0
0

0

F
G

 b
0

0
0

0
0

0
G

F
 b

0
0

0
0

G
A

 2
b

0
F

b-
1/

2q
x2

0
0

0
0

A
G

 2
b

0
F

b-
2F

x+
1/

2q
x2

0
0

F
B

 2
b

0
2F

b-
F

x
0

0
0

0
B

F
 2

b
0

-F
x

0
0

B
E

 b
0

0
0

0
0

0
E

B
 b

0
0

0
0

B
E

el
on

ga
zi

on
e 

as
ta

  N
1B

E
ε B

E
L B

E
F

b2 /E
J

to
ta

li
13

/6
F

b2 /E
J

5/
3X

b/
E

J

ip
er

st
at

ic
a 

X
=

W
C

D
-1

3/
10

F
b

S
vi

lu
pp

i d
i c

al
co

lo
 ip

er
st

at
ic

a



ESΣ02.xxxx.143PROCEDIMENTO E RISULTATI 237118

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-2 x/b +3 x2/b2 ) Fb 1/EJ dx = [- x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (- b + b ) Fb 1/EJ  = 0

LXo
CB = ∫

o

b(1 -4 x/b +3 x2/b2 ) Fb 1/EJ dx = [ x -2 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -2 b + b ) Fb 1/EJ  = 0

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -6 x/b +3 x2/b2 ) Fb 1/EJ dx = [3 x -3 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -3 b + b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b(3 x2/b2 ) Fb 1/EJ dx = [ x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-2 x/b +3 x2/b2 ) Fb 1/EJ dx = [- x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (- b + b ) Fb 1/EJ  = 0

LXo
CB = ∫

o

b(1 -4 x/b +3 x2/b2 ) Fb 1/EJ dx = [ x -2 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -2 b + b ) Fb 1/EJ  = 0

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3 b -3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -6 x/b +3 x2/b2 ) Fb 1/EJ dx = [3 x -3 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -3 b + b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b(3 x2/b2 ) Fb 1/EJ dx = [ x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -3/2 x/b +1/2 x3/b3 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/8 b ) Fb 1/EJ  = 3/8  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/8 b ) Fb 1/EJ  = 3/8  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -3/2 x/b +1/2 x3/b3 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/8 b ) Fb 1/EJ  = 3/8  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/8 b ) Fb 1/EJ  = 3/8  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -9/2 x/b +2 x2/b2 ) Fb 1/EJ dx = [5/2 x -9/4 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -9/4 b +2/3 b ) Fb 1/EJ  = 11/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +2/3 b ) Fb 1/EJ  = 11/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -9/2 x/b +2 x2/b2 ) Fb 1/EJ dx = [5/2 x -9/4 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -9/4 b +2/3 b ) Fb 1/EJ  = 11/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +2/3 b ) Fb 1/EJ  = 11/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -5 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -5/2 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/2 b +5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b(5/2 x2/b2 ) Fb 1/EJ dx = [5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -5 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -5/2 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/2 b +5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b(5/2 x2/b2 ) Fb 1/EJ dx = [5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b +1/6 b ) Fb 1/EJ  = 11/12  Fb2/EJ

LXo
DC = ∫

o

b(2 -5/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [2 x -5/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (2 b -5/4 b +1/6 b ) Fb 1/EJ  = 11/12  Fb2/EJ

LXo
DE = ∫

o

b(2 -4 x/b +2 x2/b2 ) Fb 1/EJ dx = [2 x -2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (2 b -2 b +2/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
ED = ∫

o

b(2 x2/b2 ) Fb 1/EJ dx = [2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (2/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/4 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/12  Fb2/EJ

LXo
DC = ∫

o

b(2 -5/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [2 x -5/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (2 b -5/4 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/12  Fb2/EJ

LXo
DE = ∫

o

b(2 -4 x/b +2 x2/b2 ) Fb 1/EJ dx = [2 x -2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (2 b -2 b +2/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
ED = ∫

o

b(2 x2/b2 ) Fb 1/EJ dx = [2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (2/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -5 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -5/2 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/2 b +5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b(5/2 x2/b2 ) Fb 1/EJ dx = [5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -5 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -5/2 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/2 b +5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b(5/2 x2/b2 ) Fb 1/EJ dx = [5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-7/2 x/b +9/2 x2/b2 ) Fb 1/EJ dx = [-7/4 x2/b +3/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-7/4 b +3/2 b ) Fb 1/EJ  = -1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -11/2 x/b +9/2 x2/b2 ) Fb 1/EJ dx = [ x -11/4 x2/b +3/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -11/4 b +3/2 b ) Fb 1/EJ  = -1/4  Fb2/EJ

LXo
CD = ∫

o

b(9/2 x/b ) Fb 1/EJ dx = [9/4 x2/b ]
o

b
 Fb 1/EJ 

        = (9/4 b ) Fb 1/EJ  = 9/4  Fb2/EJ

LXo
DC = ∫

o

b(9/2 -9/2 x/b ) Fb 1/EJ dx = [9/2 x -9/4 x2/b ]
o

b
 Fb 1/EJ 

        = (9/2 b -9/4 b ) Fb 1/EJ  = 9/4  Fb2/EJ

LXo
DE = ∫

o

b(9/2 -9 x/b +9/2 x2/b2 ) Fb 1/EJ dx = [9/2 x -9/2 x2/b +3/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (9/2 b -9/2 b +3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
ED = ∫

o

b(9/2 x2/b2 ) Fb 1/EJ dx = [3/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-7/2 x/b +9/2 x2/b2 ) Fb 1/EJ dx = [-7/4 x2/b +3/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-7/4 b +3/2 b ) Fb 1/EJ  = -1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -11/2 x/b +9/2 x2/b2 ) Fb 1/EJ dx = [ x -11/4 x2/b +3/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -11/4 b +3/2 b ) Fb 1/EJ  = -1/4  Fb2/EJ

LXo
CD = ∫

o

b(9/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [9/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (9/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(9/2 -9/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [9/2 x -9/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (9/2 b -9/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(9/2 -9 x/b +9/2 x2/b2 ) Fb 1/EJ dx = [9/2 x -9/2 x2/b +3/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (9/2 b -9/2 b +3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
ED = ∫

o

b(9/2 x2/b2 ) Fb 1/EJ dx = [3/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -5 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -5/2 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/2 b +5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b(5/2 x2/b2 ) Fb 1/EJ dx = [5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -5 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -5/2 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/2 b +5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b(5/2 x2/b2 ) Fb 1/EJ dx = [5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ
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Quadro contributi PLV per iperstatica X=WCD

→ Mx(x) Mo(x) MxMo MxMx ∫MxMo/EJdx ∫XMxMx/EJdx

AB b 0 Fx 0 0
0 0

BA b 0 -Fb+Fx 0 0

BC b -x/b Fb-2Fx -Fx+2Fx2/b x2/b2

1/6Fb2/EJ 1/3Xb/EJ
CB b 1-x/b Fb-2Fx Fb-3Fx+2Fx2/b 1-2x/b+x2/b2

CD b -1 -5/2Fx 5/2Fx 1
5/4Fb2/EJ Xb/EJ

DC b 1 5/2Fb-5/2Fx 5/2Fb-5/2Fx 1

DE b -1+x/b -5/2Fb+2Fx+1/2qx2 5/2Fb-9/2Fx+3/2Fx2/b+1/2qx3/b 1-2x/b+x2/b2

7/8Fb2/EJ 1/3Xb/EJ
ED b x/b 3Fx-1/2qx2 3Fx2/b-1/2qx3/b x2/b2

EF √5b 0 7√5/10Fx+1/2qx2 0 0 0 0

FG b 0 -2Fx 0 0
0 0

GF b 0 2Fb-2Fx 0 0

GA 2b 0 -Fb 0 0
0 0

AG 2b 0 Fb 0 0

FB 2b 0 6Fb-3Fx 0 0
0 0

BF 2b 0 -3Fx 0 0

BE b 0 0 0 0
0 0

EB b 0 0 0 0

BE elongazione asta  N1BEεBELBE Fb2/EJ

totali 79/24Fb2/EJ 5/3Xb/EJ

iperstatica X=WCD -79/40Fb
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Sviluppi di calcolo iperstatica
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -9/2 x/b +3/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx

        = [5/2 x -9/4 x2/b +1/2 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (5/2 b -9/4 b +1/2 b +1/8 b ) Fb 1/EJ  = 7/8  Fb2/EJ

LXo
ED = ∫

o

b(3 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [ x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/8 b ) Fb 1/EJ  = 7/8  Fb2/EJ
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Quadro contributi PLV per iperstatica X=WCD

→ Mx(x) Mo(x) MxMo MxMx ∫MxMo/EJdx ∫XMxMx/EJdx

AB b 0 Fx 0 0
0 0

BA b 0 -Fb+Fx 0 0

BC b -x/b Fb-2Fx -Fx+2Fx2/b x2/b2

1/6Fb2/EJ 1/3Xb/EJ
CB b 1-x/b Fb-2Fx Fb-3Fx+2Fx2/b 1-2x/b+x2/b2

CD b -1 -5/2Fx 5/2Fx 1
5/4Fb2/EJ Xb/EJ

DC b 1 5/2Fb-5/2Fx 5/2Fb-5/2Fx 1

DE b -1+x/b -5/2Fb+2Fx+1/2qx2 5/2Fb-9/2Fx+3/2Fx2/b+1/2qx3/b 1-2x/b+x2/b2

7/8Fb2/EJ 1/3Xb/EJ
ED b x/b 3Fx-1/2qx2 3Fx2/b-1/2qx3/b x2/b2

EF √5b 0 7√5/10Fx+1/2qx2 0 0 0 0

FG b 0 -2Fx 0 0
0 0

GF b 0 2Fb-2Fx 0 0

GA 2b 0 -Fb 0 0
0 0

AG 2b 0 Fb 0 0

FB 2b 0 6Fb-3Fx 0 0
0 0

BF 2b 0 -3Fx 0 0

BE b 0 0 0 0
0 0

EB b 0 0 0 0

CD elongazione asta  N1CDεCDLCD -Fb2/EJ

totali 31/24Fb2/EJ 5/3Xb/EJ

iperstatica X=WCD -31/40Fb
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Sviluppi di calcolo iperstatica
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -9/2 x/b +3/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx

        = [5/2 x -9/4 x2/b +1/2 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (5/2 b -9/4 b +1/2 b +1/8 b ) Fb 1/EJ  = 7/8  Fb2/EJ

LXo
ED = ∫

o

b(3 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [ x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -1/8 b ) Fb 1/EJ  = 7/8  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 -1/2 x/b ) Fb 1/EJ dx = [1/2 x -1/4 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/4 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b ) Fb 1/EJ dx = [1/4 x2/b ]
o

b
 Fb 1/EJ 

        = (1/4 b ) Fb 1/EJ  = 1/4  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 -1/2 x/b ) Fb 1/EJ dx = [1/2 x -1/4 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/4 b ) Fb 1/EJ  = 1/4  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b ) Fb 1/EJ dx = [1/4 x2/b ]
o

b
 Fb 1/EJ 

        = (1/4 b ) Fb 1/EJ  = 1/4  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/4 b +1/6 b ) Fb 1/EJ  = 11/12  Fb2/EJ

LXo
DC = ∫

o

b(2 -5/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [2 x -5/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (2 b -5/4 b +1/6 b ) Fb 1/EJ  = 11/12  Fb2/EJ

LXo
DE = ∫

o

b(2 -4 x/b +2 x2/b2 ) Fb 1/EJ dx = [2 x -2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (2 b -2 b +2/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
ED = ∫

o

b(2 x2/b2 ) Fb 1/EJ dx = [2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (2/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(- x/b +2 x2/b2 ) Fb 1/EJ dx = [-1/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-1/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CB = ∫

o

b(1 -3 x/b +2 x2/b2 ) Fb 1/EJ dx = [ x -3/2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/2 b +2/3 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
CD = ∫

o

b(3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/4 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/12  Fb2/EJ

LXo
DC = ∫

o

b(2 -5/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [2 x -5/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (2 b -5/4 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/12  Fb2/EJ

LXo
DE = ∫

o

b(2 -4 x/b +2 x2/b2 ) Fb 1/EJ dx = [2 x -2 x2/b +2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (2 b -2 b +2/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ

LXo
ED = ∫

o

b(2 x2/b2 ) Fb 1/EJ dx = [2/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (2/3 b ) Fb 1/EJ  = 2/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b +1/6 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -3 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -3/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -3/2 b +1/6 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -5 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -5/2 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/2 b +5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b(5/2 x2/b2 ) Fb 1/EJ dx = [5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ

ESΣ02.xxxx.173

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.173

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

ESΣ02.xxxx.173

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.174REAZIONI 212000

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

3F

3/2F

3F

3/2F
3/2Fb

A B

37/20F

9/2F
3/2Fb

37/20F

9/2F
7/20Fb

B

C

37/20F

2F
13/20Fb

37/20F

3F
37/20Fb

C D

37/20F

4F
37/20Fb

37/20F

4F

D

E

4F

4F

4Fb

E

F

2F2F
2Fb

FG

2F
Fb

2F
Fb

G

A

F

6F
4Fb

3F

6F

F

B

37/20F
B E

ESΣ02.xxxx.174AZIONI INTERNE 212000

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

-3

-9
/2

37/20 37/20

4

8√5/5

0

2

-6
-6

-37/20

 F

3/2

-3
7/

20

-2 -3

37
/2

0

4√5/5

-2

0

-1
-3

0

 F

0 3/2

3/
2

-7
/2

0

13/20
-37/20

-3
7/

20
0

0

4

0
-2

-1
-1

4
0

0 0

 Fb



E
S

Σ0
2.

xx
xx

.1
74

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I 2
12

00
0

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

A
B C

D

E

F

G

W

F

F

W W

X

X

q

q

S
ch

em
a 

di
 c

al
co

lo
 ip

er
st

at
ic

o

0
3/

2

3/2
-1

0
-5

/2

-5/2
0

0

4

0
-2

-1 -1

4 0 0
0

M
o 

fle
ss

io
ne

 d
a 

ca
ric

hi
 a

ss
eg

na
ti

0
0

0
-1

-1
-1

-1
0

0

0

0
0 0 0

0 0 0
0

M
x 

fle
ss

io
ne

 d
a 

ip
er

st
at

ic
a 

X
=

1

E
S

Σ0
2.

xx
xx

.1
74

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I 2
12

00
0

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

Q
ua

dr
o 

co
nt

rib
ut

i P
LV

 p
er

 ip
er

st
at

ic
a 

X
=

W
C

D

→
M

x(
x)

M
o(

x)
M

xM
o

M
xM

x
∫M

xM
o/

E
Jd

x
∫X

M
xM

x/
E

Jd
x

A
B

 b
0

3/
2F

x
0

0
0

0
B

A
 b

0
-3

/2
F

b+
3/

2F
x

0
0

B
C

 b
-x

/b
3/

2F
b-

5/
2F

x
-3

/2
F

x+
5/

2F
x2 /b

x2 /b
2

1/
12

F
b2 /E

J
1/

3X
b/

E
J

C
B

 b
1-

x/
b

F
b-

5/
2F

x
F

b-
7/

2F
x+

5/
2F

x2 /b
1-

2x
/b

+
x2 /b

2

C
D

 b
-1

-2
F

x-
1/

2q
x2

2F
x+

1/
2F

x2 /b
1

7/
6F

b2 /E
J

X
b/

E
J

D
C

 b
1

5/
2F

b-
3F

x+
1/

2q
x2

5/
2F

b-
3F

x+
1/

2F
x2 /b

1

D
E

 b
-1

+
x/

b
-5

/2
F

b+
5/

2F
x

5/
2F

b-
5F

x+
5/

2F
x2 /b

1-
2x

/b
+

x2 /b
2

5/
6F

b2 /E
J

1/
3X

b/
E

J
E

D
 b

x/
b

5/
2F

x
5/

2F
x2 /b

x2 /b
2

E
F

 √
5b

0
4√

5/
5F

x
0

0
0

0

F
G

 b
0

-2
F

x
0

0
0

0
G

F
 b

0
2F

b-
2F

x
0

0

G
A

 2
b

0
-F

b
0

0
0

0
A

G
 2

b
0

F
b

0
0

F
B

 2
b

0
4F

b-
F

x-
1/

2q
x2

0
0

0
0

B
F

 2
b

0
-3

F
x+

1/
2q

x2
0

0

B
E

 b
0

0
0

0
0

0
E

B
 b

0
0

0
0

C
D

el
on

ga
zi

on
e 

as
ta

  N
1C

D
ε C

D
L C

D
-F

b2 /E
J

to
ta

li
13

/1
2F

b2 /E
J

5/
3X

b/
E

J

ip
er

st
at

ic
a 

X
=

W
C

D
-1

3/
20

F
b

S
vi

lu
pp

i d
i c

al
co

lo
 ip

er
st

at
ic

a



ESΣ02.xxxx.174PROCEDIMENTO E RISULTATI 212000

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(2 x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [ x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -3 x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [5/2 x -3/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/2 b -3/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -5 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -5/2 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/2 b +5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b(5/2 x2/b2 ) Fb 1/EJ dx = [5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ
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Quadro contributi PLV per iperstatica X=WCD

→ Mx(x) Mo(x) MxMo MxMx ∫MxMo/EJdx ∫XMxMx/EJdx

AB b 0 -Fx 0 0
0 0

BA b 0 Fb-Fx 0 0

BC b -x/b -Fb Fx x2/b2

1/2Fb2/EJ 1/3Xb/EJ
CB b 1-x/b Fb Fb-Fx 1-2x/b+x2/b2

CD b -1 -1/2qx2 1/2Fx2/b 1
1/6Fb2/EJ Xb/EJ

DC b 1 1/2Fb-Fx+1/2qx2 1/2Fb-Fx+1/2Fx2/b 1

DE b -1+x/b -1/2Fb+1/2qx2 1/2Fb-1/2Fx-1/2Fx2/b+1/2qx3/b 1-2x/b+x2/b2

5/24Fb2/EJ 1/3Xb/EJ
ED b x/b Fx-1/2qx2 Fx2/b-1/2qx3/b x2/b2

EF √5b 0 2√5/5Fx 0 0 0 0

FG b 0 -2Fx 0 0
0 0

GF b 0 2Fb-2Fx 0 0

GA 2b 0 -Fb 0 0
0 0

AG 2b 0 Fb 0 0

FB 2b 0 2Fb-Fx 0 0
0 0

BF 2b 0 -Fx 0 0

BE b 0 0 0 0
0 0

EB b 0 0 0 0

BE elongazione asta  N1BEεBELBE Fb2/EJ

totali 15/8Fb2/EJ 5/3Xb/EJ

iperstatica X=WCD -9/8Fb
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Sviluppi di calcolo iperstatica
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 -1/2 x/b -1/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx

        = [1/2 x -1/4 x2/b -1/6 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/4 b -1/6 b +1/8 b ) Fb 1/EJ  = 5/24  Fb2/EJ

LXo
ED = ∫

o

b( x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/3 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/3 b -1/8 b ) Fb 1/EJ  = 5/24  Fb2/EJ
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Quadro contributi PLV per iperstatica X=WCD

→ Mx(x) Mo(x) MxMo MxMx ∫MxMo/EJdx ∫XMxMx/EJdx

AB b 0 -Fx 0 0
0 0

BA b 0 Fb-Fx 0 0

BC b -x/b -Fb Fx x2/b2

1/2Fb2/EJ 1/3Xb/EJ
CB b 1-x/b Fb Fb-Fx 1-2x/b+x2/b2

CD b -1 -1/2qx2 1/2Fx2/b 1
1/6Fb2/EJ Xb/EJ

DC b 1 1/2Fb-Fx+1/2qx2 1/2Fb-Fx+1/2Fx2/b 1

DE b -1+x/b -1/2Fb+1/2qx2 1/2Fb-1/2Fx-1/2Fx2/b+1/2qx3/b 1-2x/b+x2/b2

5/24Fb2/EJ 1/3Xb/EJ
ED b x/b Fx-1/2qx2 Fx2/b-1/2qx3/b x2/b2

EF √5b 0 2√5/5Fx 0 0 0 0

FG b 0 -2Fx 0 0
0 0

GF b 0 2Fb-2Fx 0 0

GA 2b 0 -Fb 0 0
0 0

AG 2b 0 Fb 0 0

FB 2b 0 2Fb-Fx 0 0
0 0

BF 2b 0 -Fx 0 0

BE b 0 0 0 0
0 0

EB b 0 0 0 0

CD elongazione asta  N1CDεCDLCD -Fb2/EJ

totali -1/8Fb2/EJ 5/3Xb/EJ

iperstatica X=WCD 3/40Fb
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Sviluppi di calcolo iperstatica
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CB = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 -1/2 x/b -1/2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx

        = [1/2 x -1/4 x2/b -1/6 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/4 b -1/6 b +1/8 b ) Fb 1/EJ  = 5/24  Fb2/EJ

LXo
ED = ∫

o

b( x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/3 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/3 b -1/8 b ) Fb 1/EJ  = 5/24  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -5 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -5/2 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/2 b +5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b(5/2 x2/b2 ) Fb 1/EJ dx = [5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -5 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -5/2 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/2 b +5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b(5/2 x2/b2 ) Fb 1/EJ dx = [5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-2 x/b +3 x2/b2 ) Fb 1/EJ dx = [- x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (- b + b ) Fb 1/EJ  = 0

LXo
CB = ∫

o

b(1 -4 x/b +3 x2/b2 ) Fb 1/EJ dx = [ x -2 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -2 b + b ) Fb 1/EJ  = 0

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -6 x/b +3 x2/b2 ) Fb 1/EJ dx = [3 x -3 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -3 b + b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b(3 x2/b2 ) Fb 1/EJ dx = [ x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-2 x/b +3 x2/b2 ) Fb 1/EJ dx = [- x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (- b + b ) Fb 1/EJ  = 0

LXo
CB = ∫

o

b(1 -4 x/b +3 x2/b2 ) Fb 1/EJ dx = [ x -2 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -2 b + b ) Fb 1/EJ  = 0

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3 b -3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -6 x/b +3 x2/b2 ) Fb 1/EJ dx = [3 x -3 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -3 b + b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b(3 x2/b2 ) Fb 1/EJ dx = [ x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -3/2 x/b +1/2 x3/b3 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/8 b ) Fb 1/EJ  = 3/8  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/8 b ) Fb 1/EJ  = 3/8  Fb2/EJ

ESΣ02.xxxx.191

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.191

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

ESΣ02.xxxx.191

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.192REAZIONI Nome:

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

2F 2F

F
1/2Fb

A B

13/40F

5F
1/2Fb

13/40F

5F
33/40Fb

B

C

13/40F

F
7/40Fb

13/40F

F
33/40Fb

C D

13/40F

2F
33/40Fb

53/40F

2F

D

E

2F

2F

2Fb

E

F

2F2F
2Fb

FG

2F
Fb

2F
Fb

G

A

F

4F
2Fb

F

4F

F

B

53/40F
B E

ESΣ02.xxxx.192AZIONI INTERNE Nome:

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

-2 -2

-5

13/40

2
2

4√5/5

0

2 -4

-53/40

 F

0
-1

-1
3/

40

-1

13
/4

0
53

/4
0

2√5/5

-2

0 -1

0

 F

0
-1/2

-1
/2

-3
3/

40

7/40
-33/40

-3
3/

40
0

0

2

0
-2

-1
-1

2
0

0 0

 Fb



E
S

Σ0
2.

xx
xx

.1
92

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I N
om

e:

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

A
B C

D

E

F

G

W

F

F

W W

X

X

q
q

S
ch

em
a 

di
 c

al
co

lo
 ip

er
st

at
ic

o

0
-1

/2

-1/2 -1

0
-1

-1
0

0

2

0
-2

-1 -1

2 0 0
0

M
o 

fle
ss

io
ne

 d
a 

ca
ric

hi
 a

ss
eg

na
ti

0
0

0
-1

-1
-1

-1
0

0

0

0
0 0 0

0 0 0
0

M
x 

fle
ss

io
ne

 d
a 

ip
er

st
at

ic
a 

X
=

1

E
S

Σ0
2.

xx
xx

.1
92

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I N
om

e:

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

Q
ua

dr
o 

co
nt

rib
ut

i P
LV

 p
er

 ip
er

st
at

ic
a 

X
=

W
C

D

→
M

x(
x)

M
o(

x)
M

xM
o

M
xM

x
∫M

xM
o/

E
Jd

x
∫X

M
xM

x/
E

Jd
x

A
B

 b
0

-1
/2

qx
2

0
0

0
0

B
A

 b
0

1/
2F

b-
F

x+
1/

2q
x2

0
0

B
C

 b
-x

/b
-1

/2
F

b-
1/

2F
x

1/
2F

x+
1/

2F
x2 /b

x2 /b
2

5/
12

F
b2 /E

J
1/

3X
b/

E
J

C
B

 b
1-

x/
b

F
b-

1/
2F

x
F

b-
3/

2F
x+

1/
2F

x2 /b
1-

2x
/b

+
x2 /b

2

C
D

 b
-1

-F
x

F
x

1
1/

2F
b2 /E

J
X

b/
E

J
D

C
 b

1
F

b-
F

x
F

b-
F

x
1

D
E

 b
-1

+
x/

b
-F

b+
1/

2F
x+

1/
2q

x2
F

b-
3/

2F
x+

1/
2q

x3 /b
1-

2x
/b

+
x2 /b

2

3/
8F

b2 /E
J

1/
3X

b/
E

J
E

D
 b

x/
b

3/
2F

x-
1/

2q
x2

3/
2F

x2 /b
-1

/2
qx

3 /b
x2 /b

2

E
F

 √
5b

0
2√

5/
5F

x
0

0
0

0

F
G

 b
0

-2
F

x
0

0
0

0
G

F
 b

0
2F

b-
2F

x
0

0

G
A

 2
b

0
-F

b
0

0
0

0
A

G
 2

b
0

F
b

0
0

F
B

 2
b

0
2F

b-
F

x
0

0
0

0
B

F
 2

b
0

-F
x

0
0

B
E

 b
0

0
0

0
0

0
E

B
 b

0
0

0
0

C
D

el
on

ga
zi

on
e 

as
ta

  N
1C

D
ε C

D
L C

D
-F

b2 /E
J

to
ta

li
7/

24
F

b2 /E
J

5/
3X

b/
E

J

ip
er

st
at

ic
a 

X
=

W
C

D
-7

/4
0F

b

S
vi

lu
pp

i d
i c

al
co

lo
 ip

er
st

at
ic

a



ESΣ02.xxxx.192PROCEDIMENTO E RISULTATI Nome:

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -3/2 x/b +1/2 x3/b3 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/8 b ) Fb 1/EJ  = 3/8  Fb2/EJ

LXo
ED = ∫

o

b(3/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [1/2 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/8 b ) Fb 1/EJ  = 3/8  Fb2/EJ

ESΣ02.xxxx.192

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.192

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

ESΣ02.xxxx.192

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.193REAZIONI Nome:

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

3F

3/2F

3F

3/2F
3/2Fb

A B

3/10F

11/2F
3/2Fb

3/10F

11/2F
6/5Fb

B

C

3/10F

3F
11/5Fb

3/10F

3F
4/5Fb

C D

3/10F

4F
4/5Fb

3/10F

4F
1/2Fb

D

E

4F

4F

4Fb

E

F

2F2F
2Fb

FG

2F
Fb

2F
Fb

G

A

F

6F
4Fb

3F

6F

F

B

3/10F

F

3/10F
1/2Fb

B E

ESΣ02.xxxx.193AZIONI INTERNE Nome:

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

-3

-1
1/

2

3/10

4

8√5/5

0

2

-6
-6

-3/10 -3/10

 F

3/2

-3
/1

0

-3

3/
10

4√5/5

-2

0

-1
-3

1 0

 F

0 3/2

3/
2

6/
5

11/5
-4/5

-4
/5

-1
/2

0

4

0
-2

-1
-1

4
0

0 1/2

 Fb



E
S

Σ0
2.

xx
xx

.1
93

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I N
om

e:

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

A
B C

D

E

F

G

W

F

F

W W

X

X

q

q

S
ch

em
a 

di
 c

al
co

lo
 ip

er
st

at
ic

o

0
3/

2

3/2
-1

0
-3

-3-1/2

0

4

0
-2

-1 -1

4 0 0
1/

2

M
o 

fle
ss

io
ne

 d
a 

ca
ric

hi
 a

ss
eg

na
ti

0
0

0
-1

-1
-1

-1
0

0

0

0
0 0 0

0 0 0
0

M
x 

fle
ss

io
ne

 d
a 

ip
er

st
at

ic
a 

X
=

1

E
S

Σ0
2.

xx
xx

.1
93

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I N
om

e:

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

Q
ua

dr
o 

co
nt

rib
ut

i P
LV

 p
er

 ip
er

st
at

ic
a 

X
=

W
C

D

→
M

x(
x)

M
o(

x)
M

xM
o

M
xM

x
∫M

xM
o/

E
Jd

x
∫X

M
xM

x/
E

Jd
x

A
B

 b
0

3/
2F

x
0

0
0

0
B

A
 b

0
-3

/2
F

b+
3/

2F
x

0
0

B
C

 b
-x

/b
3/

2F
b-

5/
2F

x
-3

/2
F

x+
5/

2F
x2 /b

x2 /b
2

1/
12

F
b2 /E

J
1/

3X
b/

E
J

C
B

 b
1-

x/
b

F
b-

5/
2F

x
F

b-
7/

2F
x+

5/
2F

x2 /b
1-

2x
/b

+
x2 /b

2

C
D

 b
-1

-3
F

x
3F

x
1

3/
2F

b2 /E
J

X
b/

E
J

D
C

 b
1

3F
b-

3F
x

3F
b-

3F
x

1

D
E

 b
-1

+
x/

b
-3

F
b+

5/
2F

x
3F

b-
11

/2
F

x+
5/

2F
x2 /b

1-
2x

/b
+

x2 /b
2

13
/1

2F
b2 /E

J
1/

3X
b/

E
J

E
D

 b
x/

b
1/

2F
b+

5/
2F

x
1/

2F
x+

5/
2F

x2 /b
x2 /b

2

E
F

 √
5b

0
4√

5/
5F

x
0

0
0

0

F
G

 b
0

-2
F

x
0

0
0

0
G

F
 b

0
2F

b-
2F

x
0

0

G
A

 2
b

0
-F

b
0

0
0

0
A

G
 2

b
0

F
b

0
0

F
B

 2
b

0
4F

b-
F

x-
1/

2q
x2

0
0

0
0

B
F

 2
b

0
-3

F
x+

1/
2q

x2
0

0

B
E

 b
0

F
x-

1/
2q

x2
0

0
0

0
E

B
 b

0
-1

/2
F

b+
1/

2q
x2

0
0

B
E

el
on

ga
zi

on
e 

as
ta

  N
1B

E
ε B

E
L B

E
F

b2 /E
J

to
ta

li
11

/3
F

b2 /E
J

5/
3X

b/
E

J

ip
er

st
at

ic
a 

X
=

W
C

D
-1

1/
5F

b

S
vi

lu
pp

i d
i c

al
co

lo
 ip

er
st

at
ic

a



ESΣ02.xxxx.193PROCEDIMENTO E RISULTATI Nome:

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -11/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [3 x -11/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -11/4 b +5/6 b ) Fb 1/EJ  = 13/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +5/6 b ) Fb 1/EJ  = 13/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3 b -3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -11/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [3 x -11/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -11/4 b +5/6 b ) Fb 1/EJ  = 13/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +5/6 b ) Fb 1/EJ  = 13/12  Fb2/EJ

ESΣ02.xxxx.194

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.194

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

ESΣ02.xxxx.194

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.195REAZIONI Nome:

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

3F

2F

3F

2F
2Fb

A B

9/10F

2F
2Fb

9/10F

2F
11/10Fb

B

C

9/10F

3F
21/10Fb

9/10F

3F
9/10Fb

C D

9/10F

4F
9/10Fb

9/10F

4F

D

E
4F

4F

4Fb

E

F

FG

Fb

2F
Fb

G

A

F

4F
4Fb

3F

4F

F

B

9/10F
B E

ESΣ02.xxxx.195AZIONI INTERNE Nome:

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

-3

-2

9/10

4

8√5/5

00
0

-4
-4

-9/10

 F

2

-9
/1

0

-3

9/
10

4√5/5

00
-2

-1
-3

0

 F

0 2

2
11

/1
0

21/10
-9/10

-9
/1

0
0

0

4

001
-1

4
0

0 0

 Fb



E
S

Σ0
2.

xx
xx

.1
95

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I N
om

e:

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

A
B C

D

E

F

G

W

F

F

W W

X

X

q

q

S
ch

em
a 

di
 c

al
co

lo
 ip

er
st

at
ic

o

0
2

2
-1

0
-3

-3
0

0

4

0
0 1

-1

4 0 0
0

M
o 

fle
ss

io
ne

 d
a 

ca
ric

hi
 a

ss
eg

na
ti

0
0

0
-1

-1
-1

-1
0

0

0

0
0 0 0

0 0 0
0

M
x 

fle
ss

io
ne

 d
a 

ip
er

st
at

ic
a 

X
=

1

E
S

Σ0
2.

xx
xx

.1
95

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I N
om

e:

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

Q
ua

dr
o 

co
nt

rib
ut

i P
LV

 p
er

 ip
er

st
at

ic
a 

X
=

W
C

D

→
M

x(
x)

M
o(

x)
M

xM
o

M
xM

x
∫M

xM
o/

E
Jd

x
∫X

M
xM

x/
E

Jd
x

A
B

 b
0

2F
x

0
0

0
0

B
A

 b
0

-2
F

b+
2F

x
0

0

B
C

 b
-x

/b
2F

b-
3F

x
-2

F
x+

3F
x2 /b

x2 /b
2

0
1/

3X
b/

E
J

C
B

 b
1-

x/
b

F
b-

3F
x

F
b-

4F
x+

3F
x2 /b

1-
2x

/b
+

x2 /b
2

C
D

 b
-1

-3
F

x
3F

x
1

3/
2F

b2 /E
J

X
b/

E
J

D
C

 b
1

3F
b-

3F
x

3F
b-

3F
x

1

D
E

 b
-1

+
x/

b
-3

F
b+

3F
x

3F
b-

6F
x+

3F
x2 /b

1-
2x

/b
+

x2 /b
2

F
b2 /E

J
1/

3X
b/

E
J

E
D

 b
x/

b
3F

x
3F

x2 /b
x2 /b

2

E
F

 √
5b

0
4√

5/
5F

x
0

0
0

0

F
G

 b
0

0
0

0
0

0
G

F
 b

0
0

0
0

G
A

 2
b

0
F

b-
1/

2q
x2

0
0

0
0

A
G

 2
b

0
F

b-
2F

x+
1/

2q
x2

0
0

F
B

 2
b

0
4F

b-
F

x-
1/

2q
x2

0
0

0
0

B
F

 2
b

0
-3

F
x+

1/
2q

x2
0

0

B
E

 b
0

0
0

0
0

0
E

B
 b

0
0

0
0

B
E

el
on

ga
zi

on
e 

as
ta

  N
1B

E
ε B

E
L B

E
F

b2 /E
J

to
ta

li
7/

2F
b2 /E

J
5/

3X
b/

E
J

ip
er

st
at

ic
a 

X
=

W
C

D
-2

1/
10

F
b

S
vi

lu
pp

i d
i c

al
co

lo
 ip

er
st

at
ic

a



ESΣ02.xxxx.195PROCEDIMENTO E RISULTATI Nome:

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-2 x/b +3 x2/b2 ) Fb 1/EJ dx = [- x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (- b + b ) Fb 1/EJ  = 0

LXo
CB = ∫

o

b(1 -4 x/b +3 x2/b2 ) Fb 1/EJ dx = [ x -2 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -2 b + b ) Fb 1/EJ  = 0

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -6 x/b +3 x2/b2 ) Fb 1/EJ dx = [3 x -3 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -3 b + b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b(3 x2/b2 ) Fb 1/EJ dx = [ x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-2 x/b +3 x2/b2 ) Fb 1/EJ dx = [- x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (- b + b ) Fb 1/EJ  = 0

LXo
CB = ∫

o

b(1 -4 x/b +3 x2/b2 ) Fb 1/EJ dx = [ x -2 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -2 b + b ) Fb 1/EJ  = 0

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3 b -3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -6 x/b +3 x2/b2 ) Fb 1/EJ dx = [3 x -3 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -3 b + b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b(3 x2/b2 ) Fb 1/EJ dx = [ x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-7/2 x/b +9/2 x2/b2 ) Fb 1/EJ dx = [-7/4 x2/b +3/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-7/4 b +3/2 b ) Fb 1/EJ  = -1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -11/2 x/b +9/2 x2/b2 ) Fb 1/EJ dx = [ x -11/4 x2/b +3/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -11/4 b +3/2 b ) Fb 1/EJ  = -1/4  Fb2/EJ

LXo
CD = ∫

o

b(9/2 x/b ) Fb 1/EJ dx = [9/4 x2/b ]
o

b
 Fb 1/EJ 

        = (9/4 b ) Fb 1/EJ  = 9/4  Fb2/EJ

LXo
DC = ∫

o

b(9/2 -9/2 x/b ) Fb 1/EJ dx = [9/2 x -9/4 x2/b ]
o

b
 Fb 1/EJ 

        = (9/2 b -9/4 b ) Fb 1/EJ  = 9/4  Fb2/EJ

LXo
DE = ∫

o

b(9/2 -9 x/b +9/2 x2/b2 ) Fb 1/EJ dx = [9/2 x -9/2 x2/b +3/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (9/2 b -9/2 b +3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
ED = ∫

o

b(9/2 x2/b2 ) Fb 1/EJ dx = [3/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-7/2 x/b +9/2 x2/b2 ) Fb 1/EJ dx = [-7/4 x2/b +3/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-7/4 b +3/2 b ) Fb 1/EJ  = -1/4  Fb2/EJ

LXo
CB = ∫

o

b(1 -11/2 x/b +9/2 x2/b2 ) Fb 1/EJ dx = [ x -11/4 x2/b +3/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -11/4 b +3/2 b ) Fb 1/EJ  = -1/4  Fb2/EJ

LXo
CD = ∫

o

b(9/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [9/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (9/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(9/2 -9/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [9/2 x -9/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (9/2 b -9/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(9/2 -9 x/b +9/2 x2/b2 ) Fb 1/EJ dx = [9/2 x -9/2 x2/b +3/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (9/2 b -9/2 b +3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
ED = ∫

o

b(9/2 x2/b2 ) Fb 1/EJ dx = [3/2 x3/b2 ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b +1/6 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -3 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -3/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -3/2 b +1/6 b ) Fb 1/EJ  = 7/6  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -5 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -5/2 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/2 b +5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b(5/2 x2/b2 ) Fb 1/EJ dx = [5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(2 x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [ x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -3 x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [5/2 x -3/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/2 b -3/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -5 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -5/2 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/2 b +5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b(5/2 x2/b2 ) Fb 1/EJ dx = [5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-2 x/b +3 x2/b2 ) Fb 1/EJ dx = [- x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (- b + b ) Fb 1/EJ  = 0

LXo
CB = ∫

o

b(1 -4 x/b +3 x2/b2 ) Fb 1/EJ dx = [ x -2 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -2 b + b ) Fb 1/EJ  = 0

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -6 x/b +3 x2/b2 ) Fb 1/EJ dx = [3 x -3 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -3 b + b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b(3 x2/b2 ) Fb 1/EJ dx = [ x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-2 x/b +3 x2/b2 ) Fb 1/EJ dx = [- x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (- b + b ) Fb 1/EJ  = 0

LXo
CB = ∫

o

b(1 -4 x/b +3 x2/b2 ) Fb 1/EJ dx = [ x -2 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -2 b + b ) Fb 1/EJ  = 0

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3 b -3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -6 x/b +3 x2/b2 ) Fb 1/EJ dx = [3 x -3 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -3 b + b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b(3 x2/b2 ) Fb 1/EJ dx = [ x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b ) Fb 1/EJ  =   Fb2/EJ

ESΣ02.xxxx.202

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.202

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

ESΣ02.xxxx.202

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.203REAZIONI Nome:

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

3F

2F

3F

2F
2Fb

A B

9/10F

9/2F
2Fb

9/10F

9/2F
11/10Fb

B

C

9/10F

3F
21/10Fb

9/10F

3F
9/10Fb

C D

9/10F

4F
9/10Fb

9/10F

4F

D

E
4F

4F

4Fb

E

F

5/2F3/2F
2Fb

FG

3/2F
Fb

3/2F
Fb

G

A

F

13/2F
4Fb

3F

13/2F

F

B

9/10F
B E

ESΣ02.xxxx.203AZIONI INTERNE Nome:

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

-3

-9
/2

9/10

4

8√5/5

00

3/
2

-1
3/

2
-1

3/
2

-9/10

 F

2

-9
/1

0

-3

9/
10

4√5/5

-5/2-3/2

0

-1
-3

0

 F

0 2

2
11

/1
0

21/10
-9/10

-9
/1

0
0

0

4

0
-2

-1
-1

4
0

0 0

 Fb



E
S

Σ0
2.

xx
xx

.2
03

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I N
om

e:

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

A
B C

D

E

F

G

W

F

F

W W

X

X

q

q

S
ch

em
a 

di
 c

al
co

lo
 ip

er
st

at
ic

o

0
2

2
-1

0
-3

-3
0

0

4

0
-2

-1 -1

4 0 0
0

M
o 

fle
ss

io
ne

 d
a 

ca
ric

hi
 a

ss
eg

na
ti

0
0

0
-1

-1
-1

-1
0

0

0

0
0 0 0

0 0 0
0

M
x 

fle
ss

io
ne

 d
a 

ip
er

st
at

ic
a 

X
=

1

E
S

Σ0
2.

xx
xx

.2
03

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I N
om

e:

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

Q
ua

dr
o 

co
nt

rib
ut

i P
LV

 p
er

 ip
er

st
at

ic
a 

X
=

W
C

D

→
M

x(
x)

M
o(

x)
M

xM
o

M
xM

x
∫M

xM
o/

E
Jd

x
∫X

M
xM

x/
E

Jd
x

A
B

 b
0

2F
x

0
0

0
0

B
A

 b
0

-2
F

b+
2F

x
0

0

B
C

 b
-x

/b
2F

b-
3F

x
-2

F
x+

3F
x2 /b

x2 /b
2

0
1/

3X
b/

E
J

C
B

 b
1-

x/
b

F
b-

3F
x

F
b-

4F
x+

3F
x2 /b

1-
2x

/b
+

x2 /b
2

C
D

 b
-1

-3
F

x
3F

x
1

3/
2F

b2 /E
J

X
b/

E
J

D
C

 b
1

3F
b-

3F
x

3F
b-

3F
x

1

D
E

 b
-1

+
x/

b
-3

F
b+

3F
x

3F
b-

6F
x+

3F
x2 /b

1-
2x

/b
+

x2 /b
2

F
b2 /E

J
1/

3X
b/

E
J

E
D

 b
x/

b
3F

x
3F

x2 /b
x2 /b

2

E
F

 √
5b

0
4√

5/
5F

x
0

0
0

0

F
G

 b
0

-5
/2

F
x+

1/
2q

x2
0

0
0

0
G

F
 b

0
2F

b-
3/

2F
x-

1/
2q

x2
0

0

G
A

 2
b

0
-F

b
0

0
0

0
A

G
 2

b
0

F
b

0
0

F
B

 2
b

0
4F

b-
F

x-
1/

2q
x2

0
0

0
0

B
F

 2
b

0
-3

F
x+

1/
2q

x2
0

0

B
E

 b
0

0
0

0
0

0
E

B
 b

0
0

0
0

B
E

el
on

ga
zi

on
e 

as
ta

  N
1B

E
ε B

E
L B

E
F

b2 /E
J

to
ta

li
7/

2F
b2 /E

J
5/

3X
b/

E
J

ip
er

st
at

ic
a 

X
=

W
C

D
-2

1/
10

F
b

S
vi

lu
pp

i d
i c

al
co

lo
 ip

er
st

at
ic

a



ESΣ02.xxxx.203PROCEDIMENTO E RISULTATI Nome:

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-2 x/b +3 x2/b2 ) Fb 1/EJ dx = [- x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (- b + b ) Fb 1/EJ  = 0

LXo
CB = ∫

o

b(1 -4 x/b +3 x2/b2 ) Fb 1/EJ dx = [ x -2 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -2 b + b ) Fb 1/EJ  = 0

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -6 x/b +3 x2/b2 ) Fb 1/EJ dx = [3 x -3 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -3 b + b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b(3 x2/b2 ) Fb 1/EJ dx = [ x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-2 x/b +3 x2/b2 ) Fb 1/EJ dx = [- x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (- b + b ) Fb 1/EJ  = 0

LXo
CB = ∫

o

b(1 -4 x/b +3 x2/b2 ) Fb 1/EJ dx = [ x -2 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -2 b + b ) Fb 1/EJ  = 0

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3 b -3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -6 x/b +3 x2/b2 ) Fb 1/EJ dx = [3 x -3 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -3 b + b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b(3 x2/b2 ) Fb 1/EJ dx = [ x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b ) Fb 1/EJ  =   Fb2/EJ
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Quadro contributi PLV per iperstatica X=WCD

→ Mx(x) Mo(x) MxMo MxMx ∫MxMo/EJdx ∫XMxMx/EJdx

AB b 0 3/2Fx 0 0
0 0

BA b 0 -3/2Fb+3/2Fx 0 0

BC b -x/b 3/2Fb-5/2Fx -3/2Fx+5/2Fx2/b x2/b2

1/12Fb2/EJ 1/3Xb/EJ
CB b 1-x/b Fb-5/2Fx Fb-7/2Fx+5/2Fx2/b 1-2x/b+x2/b2

CD b -1 -3Fx 3Fx 1
3/2Fb2/EJ Xb/EJ

DC b 1 3Fb-3Fx 3Fb-3Fx 1

DE b -1+x/b -3Fb+5/2Fx+1/2qx2 3Fb-11/2Fx+2Fx2/b+1/2qx3/b 1-2x/b+x2/b2

25/24Fb2/EJ 1/3Xb/EJ
ED b x/b 7/2Fx-1/2qx2 7/2Fx2/b-1/2qx3/b x2/b2

EF √5b 0 4√5/5Fx 0 0 0 0

FG b 0 -2Fx 0 0
0 0

GF b 0 2Fb-2Fx 0 0

GA 2b 0 -Fb 0 0
0 0

AG 2b 0 Fb 0 0

FB 2b 0 4Fb-Fx-1/2qx2 0 0
0 0

BF 2b 0 -3Fx+1/2qx2 0 0

BE b 0 0 0 0
0 0

EB b 0 0 0 0

BE elongazione asta  N1BEεBELBE Fb2/EJ

totali 29/8Fb2/EJ 5/3Xb/EJ

iperstatica X=WCD -87/40Fb
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Sviluppi di calcolo iperstatica
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -11/2 x/b +2 x2/b2 +1/2 x3/b3 ) Fb 1/EJ dx = [3 x -11/4 x2/b +2/3 x3/b2 +1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (3 b -11/4 b +2/3 b +1/8 b ) Fb 1/EJ  = 25/24  Fb2/EJ

LXo
ED = ∫

o

b(7/2 x2/b2 -1/2 x3/b3 ) Fb 1/EJ dx = [7/6 x3/b2 -1/8 x4/b3 ]
o

b
 Fb 1/EJ 

        = (7/6 b -1/8 b ) Fb 1/EJ  = 25/24  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

ESΣ02.xxxx.207

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.207

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

ESΣ02.xxxx.207

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.208REAZIONI Nome:

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

F
A B

3/10F

5/2F

3/10F

5/2F
3/10Fb

B

C

3/10F

F
13/10Fb

3/10F

F
3/10Fb

C D

3/10F

2F
3/10Fb

3/10F

2F

D

E

2F

2F

2Fb

E

F

1/2F1/2F

FG

1/2F
Fb

2F

1/2F
Fb

G

A

F

5/2F
2Fb

F

5/2F

F

B

3/10F
B E

ESΣ02.xxxx.208AZIONI INTERNE Nome:

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

-1

-5
/2

-3/10

2

4√5/5

00

-1
/2

-1
/2

-5
/2

3/10

 F

0

3/
10

-1

-3
/1

0

2√5/5

-1/2
1/20

-2

-1

0

 F

0 0

0
3/

10
13/10 3/10

3/
10

0

0

2

001
-1

2
0

0 0

 Fb



E
S

Σ0
2.

xx
xx

.2
08

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I N
om

e:

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

A
B C

D

E

F

G

W

F

F

W W

X

X

q
q

S
ch

em
a 

di
 c

al
co

lo
 ip

er
st

at
ic

o

0
0

0
-1

0
-1

-1
0

0

2

0
0 1

-1

2 0 0
0

M
o 

fle
ss

io
ne

 d
a 

ca
ric

hi
 a

ss
eg

na
ti

0
0

0
-1

-1
-1

-1
0

0

0

0
0 0 0

0 0 0
0

M
x 

fle
ss

io
ne

 d
a 

ip
er

st
at

ic
a 

X
=

1

E
S

Σ0
2.

xx
xx

.2
08

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I N
om

e:

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

Q
ua

dr
o 

co
nt

rib
ut

i P
LV

 p
er

 ip
er

st
at

ic
a 

X
=

W
C

D

→
M

x(
x)

M
o(

x)
M

xM
o

M
xM

x
∫M

xM
o/

E
Jd

x
∫X

M
xM

x/
E

Jd
x

A
B

 b
0

0
0

0
0

0
B

A
 b

0
0

0
0

B
C

 b
-x

/b
-F

x
F

x2 /b
x2 /b

2

1/
3F

b2 /E
J

1/
3X

b/
E

J
C

B
 b

1-
x/

b
F

b-
F

x
F

b-
2F

x+
F

x2 /b
1-

2x
/b

+
x2 /b

2

C
D

 b
-1

-F
x

F
x

1
1/

2F
b2 /E

J
X

b/
E

J
D

C
 b

1
F

b-
F

x
F

b-
F

x
1

D
E

 b
-1

+
x/

b
-F

b+
F

x
F

b-
2F

x+
F

x2 /b
1-

2x
/b

+
x2 /b

2

1/
3F

b2 /E
J

1/
3X

b/
E

J
E

D
 b

x/
b

F
x

F
x2 /b

x2 /b
2

E
F

 √
5b

0
2√

5/
5F

x
0

0
0

0

F
G

 b
0

-1
/2

F
x+

1/
2q

x2
0

0
0

0
G

F
 b

0
1/

2F
x-

1/
2q

x2
0

0

G
A

 2
b

0
F

b-
1/

2q
x2

0
0

0
0

A
G

 2
b

0
F

b-
2F

x+
1/

2q
x2

0
0

F
B

 2
b

0
2F

b-
F

x
0

0
0

0
B

F
 2

b
0

-F
x

0
0

B
E

 b
0

0
0

0
0

0
E

B
 b

0
0

0
0

B
E

el
on

ga
zi

on
e 

as
ta

  N
1B

E
ε B

E
L B

E
F

b2 /E
J

to
ta

li
13

/6
F

b2 /E
J

5/
3X

b/
E

J

ip
er

st
at

ic
a 

X
=

W
C

D
-1

3/
10

F
b

S
vi

lu
pp

i d
i c

al
co

lo
 ip

er
st

at
ic

a



ESΣ02.xxxx.208PROCEDIMENTO E RISULTATI Nome:

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx = [5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/4 b ) Fb 1/EJ  = 5/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -5 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -5/2 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/2 b +5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b(5/2 x2/b2 ) Fb 1/EJ dx = [5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ

ESΣ02.xxxx.210

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.210

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

ESΣ02.xxxx.210

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25



ESΣ02.xxxx.211REAZIONI Nome:

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

3F

3/2F

3F

3/2F
3/2Fb

A B

9/5F

11/2F
3/2Fb

9/5F

11/2F
3/10Fb

B

C

9/5F

5/2F
7/10Fb

9/5F

5/2F
9/5Fb

C D

9/5F

7/2F
9/5Fb

9/5F

7/2F

D

E

7/
2F

2F

9/
2F

6Fb

E

F

5/2F3/2F
2Fb

FG

3/2F
Fb

3/2F
Fb

G

A

3F

7F
6Fb

3F

7F

F

B

9/5F
B E

ESΣ02.xxxx.211AZIONI INTERNE Nome:

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

-3

-1
1/

2

9/5

7/
2

7√5/5

7√5/5

00

3/
2

-7

-9/5

 F

3/2

-9
/5

-5/2

9/
5

7√5/10

17√5/10

-5/2-3/2

0 -3

0

 F

0 3/2

3/
2

-3
/1

0

7/10
-9/5

-9
/5

0

0

6

0
-2

-1
-1

6
0

0 0

 Fb



E
S

Σ0
2.

xx
xx

.2
11

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I N
om

e:

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

A
B C

D

E

F

G

W

F

F

W W

X

X

q

q

S
ch

em
a 

di
 c

al
co

lo
 ip

er
st

at
ic

o

0
3/

2

3/2
-1

0
-5

/2

-5/2
0

0

6

0
-2

-1 -1

6 0 0
0

M
o 

fle
ss

io
ne

 d
a 

ca
ric

hi
 a

ss
eg

na
ti

0
0

0
-1

-1
-1

-1
0

0

0

0
0 0 0

0 0 0
0

M
x 

fle
ss

io
ne

 d
a 

ip
er

st
at

ic
a 

X
=

1

E
S

Σ0
2.

xx
xx

.2
11

P
R

O
C

E
D

IM
E

N
T

O
 E

 R
IS

U
LT

A
T

I N
om

e:

@
 A

do
lfo

 Z
av

el
an

i R
os

si
, P

ol
ite

cn
ic

o 
di

 M
ila

no
, v

er
s.

27
.0

3.
13

01
.1

2.
25

Q
ua

dr
o 

co
nt

rib
ut

i P
LV

 p
er

 ip
er

st
at

ic
a 

X
=

W
C

D

→
M

x(
x)

M
o(

x)
M

xM
o

M
xM

x
∫M

xM
o/

E
Jd

x
∫X

M
xM

x/
E

Jd
x

A
B

 b
0

3/
2F

x
0

0
0

0
B

A
 b

0
-3

/2
F

b+
3/

2F
x

0
0

B
C

 b
-x

/b
3/

2F
b-

5/
2F

x
-3

/2
F

x+
5/

2F
x2 /b

x2 /b
2

1/
12

F
b2 /E

J
1/

3X
b/

E
J

C
B

 b
1-

x/
b

F
b-

5/
2F

x
F

b-
7/

2F
x+

5/
2F

x2 /b
1-

2x
/b

+
x2 /b

2

C
D

 b
-1

-5
/2

F
x

5/
2F

x
1

5/
4F

b2 /E
J

X
b/

E
J

D
C

 b
1

5/
2F

b-
5/

2F
x

5/
2F

b-
5/

2F
x

1

D
E

 b
-1

+
x/

b
-5

/2
F

b+
5/

2F
x

5/
2F

b-
5F

x+
5/

2F
x2 /b

1-
2x

/b
+

x2 /b
2

5/
6F

b2 /E
J

1/
3X

b/
E

J
E

D
 b

x/
b

5/
2F

x
5/

2F
x2 /b

x2 /b
2

E
F

 √
5b

0
7√

5/
10

F
x+

1/
2q

x2
0

0
0

0

F
G

 b
0

-5
/2

F
x+

1/
2q

x2
0

0
0

0
G

F
 b

0
2F

b-
3/

2F
x-

1/
2q

x2
0

0

G
A

 2
b

0
-F

b
0

0
0

0
A

G
 2

b
0

F
b

0
0

F
B

 2
b

0
6F

b-
3F

x
0

0
0

0
B

F
 2

b
0

-3
F

x
0

0

B
E

 b
0

0
0

0
0

0
E

B
 b

0
0

0
0

C
D

el
on

ga
zi

on
e 

as
ta

  N
1C

D
ε C

D
L C

D
-F

b2 /E
J

to
ta

li
7/

6F
b2 /E

J
5/

3X
b/

E
J

ip
er

st
at

ic
a 

X
=

W
C

D
-7

/1
0F

b

S
vi

lu
pp

i d
i c

al
co

lo
 ip

er
st

at
ic

a



ESΣ02.xxxx.211PROCEDIMENTO E RISULTATI Nome:

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.12.25

LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-3/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [-3/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (-3/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -7/2 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [ x -7/4 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -7/4 b +5/6 b ) Fb 1/EJ  = 1/12  Fb2/EJ

LXo
CD = ∫

o

b(5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DC = ∫

o

b(5/2 -5/2 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [5/2 x -5/4 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/E

        = (5/2 b -5/4 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/4  Fb2/EJ

LXo
DE = ∫

o

b(5/2 -5 x/b +5/2 x2/b2 ) Fb 1/EJ dx = [5/2 x -5/2 x2/b +5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/2 b -5/2 b +5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ

LXo
ED = ∫

o

b(5/2 x2/b2 ) Fb 1/EJ dx = [5/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (5/6 b ) Fb 1/EJ  = 5/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(1/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CB = ∫

o

b(1 -3/2 x/b +1/2 x2/b2 ) Fb 1/EJ dx = [ x -3/4 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -3/4 b +1/6 b ) Fb 1/EJ  = 5/12  Fb2/EJ

LXo
CD = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DC = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ

        = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -5/6  Fb2/EJ

LXo
DE = ∫

o

b(1/2 - x/b +1/2 x2/b2 ) Fb 1/EJ dx = [1/2 x -1/2 x2/b +1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/2 b -1/2 b +1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ

LXo
ED = ∫

o

b(1/2 x2/b2 ) Fb 1/EJ dx = [1/6 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/6 b ) Fb 1/EJ  = 1/6  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx = [1/2 x2/b ]
o

b
 Fb 1/EJ 

        = (1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ 

        = ( b -1/2 b ) Fb 1/EJ  = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CB = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
CD = ∫

o

b( x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DC = ∫

o

b(1 - x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = ( b -1/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = -1/2  Fb2/EJ

LXo
DE = ∫

o

b(1 -2 x/b + x2/b2 ) Fb 1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b - b +1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ

LXo
ED = ∫

o

b( x2/b2 ) Fb 1/EJ dx = [1/3 x3/b2 ]
o

b
 Fb 1/EJ 

        = (1/3 b ) Fb 1/EJ  = 1/3  Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-2 x/b +3 x2/b2 ) Fb 1/EJ dx = [- x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (- b + b ) Fb 1/EJ  = 0

LXo
CB = ∫

o

b(1 -4 x/b +3 x2/b2 ) Fb 1/EJ dx = [ x -2 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -2 b + b ) Fb 1/EJ  = 0

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx = [3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ 

        = (3 b -3/2 b ) Fb 1/EJ  = 3/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -6 x/b +3 x2/b2 ) Fb 1/EJ dx = [3 x -3 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -3 b + b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b(3 x2/b2 ) Fb 1/EJ dx = [ x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b ) Fb 1/EJ  =   Fb2/EJ
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LXX
BC = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CB = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
CD = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DC = ∫

o

b(1 )  1/EJ dx = [ x ]
o

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
DE = ∫

o

b(1 -2 x/b + x2/b2 )  1/EJ dx = [ x - x2/b +1/3 x3/b2 ]
o

b
  1/EJ 

        = ( b - b +1/3 b )  1/EJ  = 1/3  b/EJ

LXX
ED = ∫

o

b( x2/b2 )  1/EJ dx = [1/3 x3/b2 ]
o

b
  1/EJ 

        = (1/3 b )  1/EJ  = 1/3  b/EJ

LXo
BC = ∫

o

b(-2 x/b +3 x2/b2 ) Fb 1/EJ dx = [- x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (- b + b ) Fb 1/EJ  = 0

LXo
CB = ∫

o

b(1 -4 x/b +3 x2/b2 ) Fb 1/EJ dx = [ x -2 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b -2 b + b ) Fb 1/EJ  = 0

LXo
CD = ∫

o

b(3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DC = ∫

o

b(3 -3 x/b ) Fb 1/EJ dx + 1   (-1)  1  Fb2/EJ = [3 x -3/2 x2/b ]
o

b
 Fb 1/EJ  + 1   (-1)  1  Fb2/EJ

        = (3 b -3/2 b ) Fb 1/EJ  + 1   (-1)  1  Fb2/EJ = 1/2  Fb2/EJ

LXo
DE = ∫

o

b(3 -6 x/b +3 x2/b2 ) Fb 1/EJ dx = [3 x -3 x2/b + x3/b2 ]
o

b
 Fb 1/EJ 

        = (3 b -3 b + b ) Fb 1/EJ  =   Fb2/EJ

LXo
ED = ∫

o

b(3 x2/b2 ) Fb 1/EJ dx = [ x3/b2 ]
o

b
 Fb 1/EJ 

        = ( b ) Fb 1/EJ  =   Fb2/EJ
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