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Quadro contributi PLV per iperstatica X=WBC

→Mx(x)Mo(x)θMxMoMxθMxMx∫Mx(Mo/EJ+θ)dx∫XMxMx/EJdx

AB 5b000000
0+00

BA 5b000000

BC b-1+x/b00001-2x/b+x
2
/b

2

0+01/3Xb/EJ
CB bx/b0000x

2
/b

2

DB 4b-14Fb-Fx0-4Fb+Fx01
(-8+0)Fb

2
/EJ4Xb/EJ

BD 4b1-Fx0-Fx01

ED 4b-4+3/4x/b-3Fb+7/4Fx012Fb-37/4Fx+21/16Fx
2
/b016-6x/b+9/16x

2
/b

2

(2+0)Fb
2
/EJ28Xb/EJ

DE 4b1+3/4x/b-4Fb+7/4Fx0-4Fb-5/4Fx+21/16Fx
2
/b01+3/2x/b+9/16x

2
/b

2

AE b-4-3Fb012Fb016
(12+0)Fb

2
/EJ16Xb/EJ

EA b43Fb012Fb016

FA 4b-x/b-Fx-Fb/EJFx
2
/bFx/EJx

2
/b

2

(64/3+8)Fb
2
/EJ64/3Xb/EJ

AF 4b4-x/b4Fb-FxFb/EJ16Fb-8Fx+Fx
2
/b4Fb/EJ-Fx/EJ16-8x/b+x

2
/b

2

CF 4b0-2Fx+1/2qx
2

0000
0+00

FC 4b02Fx-1/2qx
2

0000

AEmolla asta -W1AE(WoAE+XW1AE)/kAE3Fb
2
/EJ4Xb/EJ

totali115/3Fb
2
/EJ221/3Xb/EJ

iperstatica X=WBC-115/221Fb
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Sviluppi di calcolo iperstatica

LXX
BC = ∫

o

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

b
  1/EJ 

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

LXX
CB = ∫

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
DB = ∫

o

4b(1 )  1/EJ dx = [ x ]
o

4b
  1/EJ 

        = (4 b )  1/EJ  = 4  b/EJ

LXX
BD = ∫

o

4b(1 )  1/EJ dx = [ x ]
o

4b
  1/EJ 

        = (4 b )  1/EJ  = 4  b/EJ

LXX
ED = ∫

o

4b(16 -6 x/b +9/16 x2/b2 )  1/EJ dx = [16 x -3 x2/b +3/16 x3/b2 ]
o

4b
  1/EJ 

        = (64 b -48 b +12 b )  1/EJ  = 28  b/EJ

LXX
DE = ∫

o

4b(1 +3/2 x/b +9/16 x2/b2 )  1/EJ dx = [ x +3/4 x2/b +3/16 x3/b2 ]
o

4b
  1/EJ 

        = (4 b +12 b +12 b )  1/EJ  = 28  b/EJ

LXX
AE = ∫

o

b(16 )  1/EJ dx + 4  4  1/4  b/EJ = [16 x ]
o

b
  1/EJ  + 4  4  1/4  b/EJ

        = (16 b )  1/EJ  + 4  4  1/4  b/EJ = 20  b/EJ

LXX
EA = ∫

o

b(16 )  1/EJ dx + 4  4  1/4  b/EJ = [16 x ]
o

b
  1/EJ  + 4  4  1/4  b/EJ

        = (16 b )  1/EJ  + 4  4  1/4  b/EJ = 20  b/EJ

LXX
FA = ∫

o

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

4b
  1/EJ 

        = (64/3 b )  1/EJ  = 64/3  b/EJ

LXX
AF = ∫

o

4b(16 -8 x/b + x2/b2 )  1/EJ dx = [16 x -4 x2/b +1/3 x3/b2 ]
o

4b
  1/EJ 

        = (64 b -64 b +64/3 b )  1/EJ  = 64/3  b/EJ

LXo
DB = ∫

o

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

4b
 Fb 1/EJ 

        = (-16 b +8 b ) Fb 1/EJ  = -8  Fb2/EJ

LXo
BD = ∫

o

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

4b
 Fb 1/EJ 

        = (-8 b ) Fb 1/EJ  = -8  Fb2/EJ

LXo
ED = ∫

o

4b(12 -37/4 x/b +21/16 x2/b2 ) Fb 1/EJ dx = [12 x -37/8 x2/b +7/16 x3/b2 ]
o

4b
 Fb 1/EJ 

        = (48 b -74 b +28 b ) Fb 1/EJ  = 2  Fb2/EJ

LXo
DE = ∫

o

4b(-4 -5/4 x/b +21/16 x2/b2 ) Fb 1/EJ dx = [-4 x -5/8 x2/b +7/16 x3/b2 ]
o

4b
 Fb 1/EJ 

        = (-16 b -10 b +28 b ) Fb 1/EJ  = 2  Fb2/EJ

LXo
AE = ∫

o

b(12 ) Fb 1/EJ dx + 4  3  1/4  Fb2/EJ = [12 x ]
o

b
 Fb 1/EJ  + 4  3  1/4  Fb2/EJ
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        = (12 b ) Fb 1/EJ  + 4  3  1/4  Fb2/EJ = 15  Fb2/EJ

LXo
EA = ∫

o

b(12 ) Fb 1/EJ dx + 4  3  1/4  Fb2/EJ = [12 x ]
o

b
 Fb 1/EJ  + 4  3  1/4  Fb2/EJ

        = (12 b ) Fb 1/EJ  + 4  3  1/4  Fb2/EJ = 15  Fb2/EJ

LXo
FA = ∫

o

4b( x2/b2 ) Fb 1/EJ dx +  ∫
o

4b( x/b ) θ  dx = [1/3 x3/b2 ]
o

4b
 Fb 1/EJ  + [1/2 x2/b ]

o

4b
 θ  

        = (64/3 b ) Fb 1/EJ  + (8 b ) θ   = 88/3  Fb2/EJ

LXo
AF = ∫

o

4b(16 -8 x/b + x2/b2 ) Fb 1/EJ dx +  ∫
o

4b(-4 + x/b ) θ  dx

        = [16 x -4 x2/b +1/3 x3/b2 ]
o

4b
 Fb 1/EJ  + [-4 x +1/2 x2/b ]

o

4b
 θ  

        = (64 b -64 b +64/3 b ) Fb 1/EJ  + (-16 b +8 b ) θ   = 88/3  Fb2/EJ
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Quadro contributi PLV per iperstatica X=WEB

→Mx(x)Mo(x)θMxMoMxθMxMx∫Mx(Mo/EJ+θ)dx∫XMxMx/EJdx

AB 3b000000
0+00

BA 3b000000

CD b04Fb-4Fx0000
0+00

DC b0-4Fx0000

BC 2√2b03√2/4Fx000000

EB 3b-1+1/3x/b00001-2/3x/b+1/9x
2
/b

2

0+0Xb/EJ
BE 3b1/3x/b00001/9x

2
/b

2

FE 3b-19Fb-9/2Fx+1/2qx
2

0-9Fb+9/2Fx-1/2Fx
2
/b01

(-45/4+0)Fb
2
/EJ3Xb/EJ

EF 3b1-3/2Fx-1/2qx
2

0-3/2Fx-1/2Fx
2
/b01

AF 3b-1/3x/b3Fb+2Fx-Fb/EJ-Fx-2/3Fx
2
/b1/3Fx/EJ1/9x

2
/b

2

(-21/2+3/2)Fb
2
/EJXb/EJ

FA 3b1-1/3x/b-9Fb+2FxFb/EJ-9Fb+5Fx-2/3Fx
2
/bFb/EJ-1/3Fx/EJ1-2/3x/b+1/9x

2
/b

2

DA 2b0Fx0000
0+00

AD 2b0-2Fb+Fx0000

EBmolla asta -W1EB(WoEB+XW1EB)/kEB1/4Xb/EJ

totali-81/4Fb
2
/EJ21/4Xb/EJ

iperstatica X=WEB27/7Fb
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Sviluppi di calcolo iperstatica

LXX
EB = ∫

o

3b(1 -2/3 x/b +1/9 x2/b2 )  1/EJ dx + 1  1  1/4  b/EJ

        = [ x -1/3 x2/b +1/27 x3/b2 ]
o

3b
  1/EJ  + 1  1  1/4  b/EJ

        = (3 b -3 b + b )  1/EJ  + 1  1  1/4  b/EJ = 5/4  b/EJ

LXX
BE = ∫

o

3b(1/9 x2/b2 )  1/EJ dx + 1  1  1/4  b/EJ = [1/27 x3/b2 ]
o

3b
  1/EJ  + 1  1  1/4  b/EJ

        = ( b )  1/EJ  + 1  1  1/4  b/EJ = 5/4  b/EJ

LXX
FE = ∫

o

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

3b
  1/EJ 

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

LXX
EF = ∫

o

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

3b
  1/EJ 

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

LXX
AF = ∫

o

3b(1/9 x2/b2 )  1/EJ dx = [1/27 x3/b2 ]
o

3b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
FA = ∫

o

3b(1 -2/3 x/b +1/9 x2/b2 )  1/EJ dx = [ x -1/3 x2/b +1/27 x3/b2 ]
o

3b
  1/EJ 

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

LXo
FE = ∫

o

3b(-9 +9/2 x/b -1/2 x2/b2 ) Fb 1/EJ dx = [-9 x +9/4 x2/b -1/6 x3/b2 ]
o

3b
 Fb 1/EJ 

        = (-27 b +81/4 b -9/2 b ) Fb 1/EJ  = -45/4  Fb2/EJ

LXo
EF = ∫

o

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

3b
 Fb 1/EJ 

        = (-27/4 b -9/2 b ) Fb 1/EJ  = -45/4  Fb2/EJ

LXo
AF = ∫

o

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

3b(1/3 x/b ) θ  dx

        = [-1/2 x2/b -2/9 x3/b2 ]
o

3b
 Fb 1/EJ  + [1/6 x2/b ]

o

3b
 θ  

        = (-9/2 b -6 b ) Fb 1/EJ  + (3/2 b ) θ   = -9  Fb2/EJ

LXo
FA = ∫

o

3b(-9 +5 x/b -2/3 x2/b2 ) Fb 1/EJ dx +  ∫
o

3b(-1 +1/3 x/b ) θ  dx

        = [-9 x +5/2 x2/b -2/9 x3/b2 ]
o

3b
 Fb 1/EJ  + [- x +1/6 x2/b ]

o

3b
 θ  

        = (-27 b +45/2 b -6 b ) Fb 1/EJ  + (-3 b +3/2 b ) θ   = -9  Fb2/EJ
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