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Quadro contributi PLV per iperstatica X=WFE

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

AB b000000
0+00

BA b000000

BC √5b0Fb-√5/5Fx000000

AC 2b000000
0+00
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0+00
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DE bx/b-1/2Fx0-1/2Fx
2
/b0x

2
/b

2
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2
/EJ1/3Xb/EJ

ED b-1+x/b1/2Fb-1/2Fx0-1/2Fb+Fx-1/2Fx
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LXX
DE = ∫

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
ED = ∫

o

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

b
  1/EJ 

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

LXX
EF = ∫

o

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

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
FE = ∫

o

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

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
FC = ∫

o

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

b
  1/EJ 

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

LXX
CF = ∫

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
DE = ∫

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
ED = ∫

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
EF = ∫

o

b(-1/2 +1/2 x2/b2 ) Fb 1/EJ dx +  ∫
o

b(-1 ) θ  dx = [-1/2 x +1/6 x3/b2 ]
o

b
 Fb 1/EJ  + [- x ]

o

b
 θ  

        = (-1/2 b +1/6 b ) Fb 1/EJ  + (- b ) θ   = -4/3  Fb2/EJ

LXo
FE = ∫

o

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

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

b
 Fb 1/EJ  + [ x ]

o

b
 θ  

        = (-1/2 b +1/6 b ) Fb 1/EJ  + ( b ) θ   = -4/3  Fb2/EJ

LXo
FC = ∫

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  = 1/24  Fb2/EJ

LXo
CF = ∫

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  = 1/24  Fb2/EJ
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A =   540. mm2

Ju =  154030. mm4

Jv =  37908. mm4

yg =   36.6 mm
N = -1959. N
Ty = -979.4 N
Mx =  897900. Nmm
xm =    18. mm
um =    -3. mm
vm =  -36.6 mm
σm = N/A-Mv/Ju =  209.7 N/mm2

xc =    21. mm
yc =    15. mm
vc =  -21.6 mm
σc = N/A-Mv/Ju =  122.3 N/mm2

τc =  2.775 N/mm2

σo = √σ2+3τ2 =  122.4 N/mm2

S* =  2619. mm3mm 0 18 24 42x
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Quadro contributi PLV per iperstatica X=WFE

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

AB b000000
0+00

BA b000000

BC √5b0Fb-√5/5Fx000000

AC 2b000000
0+00

CA 2b000000
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LXX
DE = ∫

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
ED = ∫

o

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

b
  1/EJ 

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

LXX
EF = ∫

o

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

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
FE = ∫

o

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

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
FC = ∫

o

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

b
  1/EJ 

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

LXX
CF = ∫

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
EF = ∫

o

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

b(-1 ) θ  dx

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

b
 Fb 1/EJ  + [- x ]

o

b
 θ  

        = (-1/4 b +1/6 b ) Fb 1/EJ  + (- b ) θ   = -13/12  Fb2/EJ

LXo
FE = ∫

o

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

b(1 ) θ  dx

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

b
 Fb 1/EJ  + [ x ]

o

b
 θ  

        = (-1/4 b +1/6 b ) Fb 1/EJ  + ( b ) θ   = -13/12  Fb2/EJ
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A =   468. mm2

Ju =  136587. mm4

Jv =  14364. mm4

yg =  19.62 mm
N = -1825. N
Ty = -912.3 N
Mx =  775200. Nmm
xm =    18. mm
ym =    54. mm
um =     3. mm
vm =  34.38 mm
σm = N/A-Mv/Ju =  -199. N/mm2

xc =    15. mm
yc =    39. mm
vc =  19.38 mm
σc = N/A-Mv/Ju = -113.9 N/mm2

τc =  2.694 N/mm2

σo = √σ2+3τ2 =   114. N/mm2

S* =  2420. mm3mm 0 12 18 30x
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Quadro contributi PLV per iperstatica X=HDC

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

AB b000000
0+00

BA b000000

BC √5b0Fb-√5/5Fx000000

AC 2b000000
0+00

CA 2b000000

DB 2b000000
0+00

BD 2b000000

DE bx0000x
2
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3
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LXX
DE = ∫

o

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

b
 b2 1/EJ 

        = (1/3 b ) b2 1/EJ  = 1/3  b3/EJ

LXX
ED = ∫

o

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

b
 b2 1/EJ 

        = ( b - b +1/3 b ) b2 1/EJ  = 1/3  b3/EJ

LXX
EF = ∫

o

b(1 ) b2 1/EJ dx = [ x ]
o

b
 b2 1/EJ 

        = ( b ) b2 1/EJ  =   b3/EJ

LXX
FE = ∫

o

b(1 ) b2 1/EJ dx = [ x ]
o

b
 b2 1/EJ 

        = ( b ) b2 1/EJ  =   b3/EJ

LXX
FC = ∫

o

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

b
 b2 1/EJ 

        = ( b - b +1/3 b ) b2 1/EJ  = 1/3  b3/EJ

LXX
CF = ∫

o

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

b
 b2 1/EJ 

        = (1/3 b ) b2 1/EJ  = 1/3  b3/EJ

LXo
EF = ∫

o

b(1/2 x2/b2 ) Fb2 1/EJ dx +  ∫
o

b(-1 ) θ  dx = [1/6 x3/b2 ]
o

b
 Fb2 1/EJ  + [- x ]

o

b
 θ  

        = (1/6 b ) Fb2 1/EJ  + (- b ) θ   = -5/6  Fb3/EJ

LXo
FE = ∫

o

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

b(1 ) θ  dx

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

b
 Fb2 1/EJ  + [ x ]

o

b
 θ  

        = (1/2 b -1/2 b +1/6 b ) Fb2 1/EJ  + ( b ) θ   = -5/6  Fb3/EJ

LXo
FC = ∫

o

b(1/2 -1/2 x/b -1/2 x2/b2 +1/2 x3/b3 ) Fb2 1/EJ dx

        = [1/2 x -1/4 x2/b -1/6 x3/b2 +1/8 x4/b3 ]
o

b
 Fb2 1/EJ 

        = (1/2 b -1/4 b -1/6 b +1/8 b ) Fb2 1/EJ  = 5/24  Fb3/EJ

LXo
CF = ∫

o

b( x2/b2 -1/2 x3/b3 ) Fb2 1/EJ dx = [1/3 x3/b2 -1/8 x4/b3 ]
o

b
 Fb2 1/EJ 

        = (1/3 b -1/8 b ) Fb2 1/EJ  = 5/24  Fb3/EJ
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σm = N/A-Mv/Ju =   220. N/mm2

xc =    24. mm
yc =    15. mm
vc =  -20.2 mm
σc = N/A-Mv/Ju =  125.1 N/mm2

τc =   1.78 N/mm2

σo = √σ2+3τ2 =  125.2 N/mm2

S* =  4986. mm3mm 0 18 30 48x
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Quadro contributi PLV per iperstatica X=HDE

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

o

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

b
 b2 1/EJ 

        = (1/3 b ) b2 1/EJ  = 1/3  b3/EJ

LXX
ED = ∫

o

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

b
 b2 1/EJ 

        = ( b - b +1/3 b ) b2 1/EJ  = 1/3  b3/EJ

LXX
EF = ∫

o

b(1 ) b2 1/EJ dx = [ x ]
o

b
 b2 1/EJ 

        = ( b ) b2 1/EJ  =   b3/EJ

LXX
FE = ∫

o

b(1 ) b2 1/EJ dx = [ x ]
o

b
 b2 1/EJ 

        = ( b ) b2 1/EJ  =   b3/EJ

LXX
FC = ∫

o

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

b
 b2 1/EJ 

        = ( b - b +1/3 b ) b2 1/EJ  = 1/3  b3/EJ

LXX
CF = ∫

o

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

b
 b2 1/EJ 

        = (1/3 b ) b2 1/EJ  = 1/3  b3/EJ

LXo
DE = ∫

o

b(-1/2 x3/b3 ) Fb2 1/EJ dx = [-1/8 x4/b3 ]
o

b
 Fb2 1/EJ 

        = (-1/8 b ) Fb2 1/EJ  = -1/8  Fb3/EJ

LXo
ED = ∫

o

b(-1/2 +3/2 x/b -3/2 x2/b2 +1/2 x3/b3 ) Fb2 1/EJ dx

        = [-1/2 x +3/4 x2/b -1/2 x3/b2 +1/8 x4/b3 ]
o

b
 Fb2 1/EJ 

        = (-1/2 b +3/4 b -1/2 b +1/8 b ) Fb2 1/EJ  = -1/8  Fb3/EJ

LXo
EF = ∫

o

b(-1/2 -1/2 x/b ) Fb2 1/EJ dx +  ∫
o

b(1 ) θ  dx = [-1/2 x -1/4 x2/b ]
o

b
 Fb2 1/EJ  + [ x ]

o

b
 θ  

        = (-1/2 b -1/4 b ) Fb2 1/EJ  + ( b ) θ   = 1/4  Fb3/EJ

LXo
FE = ∫

o

b(-1 +1/2 x/b ) Fb2 1/EJ dx +  ∫
o

b(-1 ) θ  dx = [- x +1/4 x2/b ]
o

b
 Fb2 1/EJ  + [- x ]

o

b
 θ  

        = (- b +1/4 b ) Fb2 1/EJ  + (- b ) θ   = 1/4  Fb3/EJ

LXo
FC = ∫

o

b(-1 +2 x/b - x2/b2 ) Fb2 1/EJ dx = [- x + x2/b -1/3 x3/b2 ]
o

b
 Fb2 1/EJ 

        = (- b + b -1/3 b ) Fb2 1/EJ  = -1/3  Fb3/EJ

LXo
CF = ∫

o

b(- x2/b2 ) Fb2 1/EJ dx = [-1/3 x3/b2 ]
o

b
 Fb2 1/EJ 

        = (-1/3 b ) Fb2 1/EJ  = -1/3  Fb3/EJ
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yc =    15. mm
vc =  -20.6 mm
σc = -Mv/Ju = -138.7 N/mm2

τc =  10.71 N/mm2

σo = √σ2+3τ2 =  139.9 N/mm2
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LXX
DE = ∫

o

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

b
 b2 1/EJ 

        = (1/3 b ) b2 1/EJ  = 1/3  b3/EJ

LXX
ED = ∫

o

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

b
 b2 1/EJ 

        = ( b - b +1/3 b ) b2 1/EJ  = 1/3  b3/EJ

LXX
EF = ∫

o

b(1 ) b2 1/EJ dx = [ x ]
o

b
 b2 1/EJ 

        = ( b ) b2 1/EJ  =   b3/EJ

LXX
FE = ∫

o

b(1 ) b2 1/EJ dx = [ x ]
o

b
 b2 1/EJ 

        = ( b ) b2 1/EJ  =   b3/EJ

LXX
FC = ∫

o

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

b
 b2 1/EJ 

        = ( b - b +1/3 b ) b2 1/EJ  = 1/3  b3/EJ

LXX
CF = ∫

o

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

b
 b2 1/EJ 

        = (1/3 b ) b2 1/EJ  = 1/3  b3/EJ

LXo
EF =  ∫

o

b(-1 ) θ  dx = [- x ]
o

b
 θ  

        = (- b ) θ   = -  Fb3/EJ

LXo
FE =  ∫

o

b(1 ) θ  dx = [ x ]
o

b
 θ  

        = ( b ) θ   = -  Fb3/EJ
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σc = -Mv/Ju =  118.8 N/mm2

τc =  12.32 N/mm2

σo = √σ2+3τ2 =  120.7 N/mm2
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LXX
DE = ∫

o

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

b
 b2 1/EJ 

        = (1/3 b ) b2 1/EJ  = 1/3  b3/EJ

LXX
ED = ∫

o

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

b
 b2 1/EJ 

        = ( b - b +1/3 b ) b2 1/EJ  = 1/3  b3/EJ

LXX
EF = ∫

o

b(1 ) b2 1/EJ dx = [ x ]
o

b
 b2 1/EJ 

        = ( b ) b2 1/EJ  =   b3/EJ

LXX
FE = ∫

o

b(1 ) b2 1/EJ dx = [ x ]
o

b
 b2 1/EJ 

        = ( b ) b2 1/EJ  =   b3/EJ

LXX
FC = ∫

o

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

b
 b2 1/EJ 

        = ( b - b +1/3 b ) b2 1/EJ  = 1/3  b3/EJ

LXX
CF = ∫

o

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

b
 b2 1/EJ 

        = (1/3 b ) b2 1/EJ  = 1/3  b3/EJ

LXo
EF =  ∫

o

b(1 ) θ  dx = [ x ]
o

b
 θ  

        = ( b ) θ   =   Fb3/EJ

LXo
FE =  ∫

o

b(-1 ) θ  dx = [- x ]
o

b
 θ  

        = (- b ) θ   =   Fb3/EJ
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A =   492. mm2

Ju =  133716. mm4

Jv =  31716. mm4

yg =   17.4 mm
Ty = -3630. N
Mx = -925650. Nmm
xm =    24. mm
ym =    52. mm
um =     3. mm
vm =   34.6 mm
σm = -Mv/Ju =  239.5 N/mm2

xc =    21. mm
yc =    37. mm
vc =   19.6 mm
σc = -Mv/Ju =  135.7 N/mm2

τc =  11.03 N/mm2

σo = √σ2+3τ2 =   137. N/mm2

S* =  2439. mm3mm 0 18 24 42x
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Quadro contributi PLV per iperstatica X=WFC

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

AB b000000
0+00

BA b000000

BC √5b0Fb-√5/5Fx000000

AC 2b000000
0+00

CA 2b000000

DB 2b000000
0+00

BD 2b000000

DE b-x/b-3/2Fx+1/2qx
2

03/2Fx
2
/b-1/2qx

3
/b0x

2
/b

2

(3/8+0)Fb
2
/EJ1/3Xb/EJ
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3
/b01-2x/b+x

2
/b

2

CD b000000
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2
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3
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LXX
DE = ∫

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
ED = ∫

o

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

b
  1/EJ 

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

LXX
EF = ∫

o

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

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
FE = ∫

o

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

b
  1/EJ 

        = ( b )  1/EJ  =   b/EJ

LXX
FC = ∫

o

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

b
  1/EJ 

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

LXX
CF = ∫

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
DE = ∫

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

LXo
ED = ∫

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
EF = ∫

o

b(1 - x/b ) Fb 1/EJ dx +  ∫
o

b(1 ) θ  dx = [ x -1/2 x2/b ]
o

b
 Fb 1/EJ  + [ x ]

o

b
 θ  

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

LXo
FE = ∫

o

b( x/b ) Fb 1/EJ dx +  ∫
o

b(-1 ) θ  dx = [1/2 x2/b ]
o

b
 Fb 1/EJ  + [- x ]

o

b
 θ  

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

LXo
FC = ∫

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  = -1/24  Fb2/EJ

LXo
CF = ∫

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  = -1/24  Fb2/EJ
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A =   936. mm2

Ju =  274232. mm4

Jv =  49248. mm4

yg =  21.65 mm
N = -3229. N
Ty = -1614. N
Mx =  1805000. Nmm
xm =    24. mm
ym =    56. mm
um =     6. mm
vm =  34.35 mm
σm = N/A-Mv/Ju = -229.5 N/mm2

xc =    18. mm
yc =    41. mm
vc =  19.35 mm
σc = N/A-Mv/Ju = -130.8 N/mm2

τc =  2.371 N/mm2

σo = √σ2+3τ2 =  130.9 N/mm2

S* =  4832. mm3mm 0 12 24 36x
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