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Quadro contributi PLV per iperstatica X=VCG

→Mx(x)Mo(x)θMxMoMxθMxMx∫Mx(Mo/EJ+θ)dx∫XMxMx/EJdx
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0000
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LXX
BF = ∫

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
FB = ∫

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
GC = ∫

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
CG = ∫

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
FG = ∫

o

2b(1 ) b2 1/EJ dx = [ x ]
o

2b
 b2 1/EJ 

        = (2 b ) b2 1/EJ  = 2  b3/EJ

LXX
GF = ∫

o

2b(1 ) b2 1/EJ dx = [ x ]
o

2b
 b2 1/EJ 

        = (2 b ) b2 1/EJ  = 2  b3/EJ

LXo
BF = ∫

o

b( x/b ) Fb2 1/EJ dx +  ∫
o

b( x/b ) θ  dx = [1/2 x2/b ]
o

b
 Fb2 1/EJ  + [1/2 x2/b ]

o

b
 θ  

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

LXo
FB = ∫

o

b(1 - x/b ) Fb2 1/EJ dx +  ∫
o

b(-1 + x/b ) θ  dx = [ x -1/2 x2/b ]
o

b
 Fb2 1/EJ  + [- x +1/2 x2/b ]

o

b
 θ 

        = ( b -1/2 b ) Fb2 1/EJ  + (- b +1/2 b ) θ   =   Fb3/EJ
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A =   468. mm2

Ju =  136587. mm4

Jv =  14364. mm4

yg =  19.62 mm
N =  3338. N
Ty = -3560. N
Mx = -765400. Nmm
xm =    18. mm
ym =    54. mm
um =     3. mm
vm =  34.38 mm
σm = N/A-Mv/Ju =  199.8 N/mm2

xc =    15. mm
yc =    39. mm
vc =  19.38 mm
σc = N/A-Mv/Ju =  115.8 N/mm2

τc =  10.51 N/mm2

σo = √σ2+3τ2 =  117.2 N/mm2

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

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

AB b000000
0+00

BA b000000

CD b0-3Fb+3Fx0000
0+00

DC b03Fx0000
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0+00
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2
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3
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LXX
BF = ∫

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
FB = ∫

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
GC = ∫

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
CG = ∫

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
FG = ∫

o

2b(1 ) b2 1/EJ dx = [ x ]
o

2b
 b2 1/EJ 

        = (2 b ) b2 1/EJ  = 2  b3/EJ

LXX
GF = ∫

o

2b(1 ) b2 1/EJ dx = [ x ]
o

2b
 b2 1/EJ 

        = (2 b ) b2 1/EJ  = 2  b3/EJ

LXo
BF = ∫

o

b(- x/b ) Fb2 1/EJ dx +  ∫
o

b( x/b ) θ  dx = [-1/2 x2/b ]
o

b
 Fb2 1/EJ  + [1/2 x2/b ]

o

b
 θ  

        = (-1/2 b ) Fb2 1/EJ  + (1/2 b ) θ   = 0

LXo
FB = ∫

o

b(-1 + x/b ) Fb2 1/EJ dx +  ∫
o

b(-1 + x/b ) θ  dx

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

b
 Fb2 1/EJ  + [- x +1/2 x2/b ]

o

b
 θ  

        = (- b +1/2 b ) Fb2 1/EJ  + (- b +1/2 b ) θ   = 0

LXo
FG = ∫

o

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

2b
 Fb2 1/EJ 

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

LXo
GF = ∫

o

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

2b
 Fb2 1/EJ 

        = (-4/3 b ) Fb2 1/EJ  = -4/3  Fb3/EJ
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A =   960. mm2

Ju =  293274. mm4

Jv =  80640. mm4

yg =   35.2 mm
Ty =  2460. N
Mx = -1820400. Nmm
xm =    18. mm
um =    -6. mm
vm =  -35.2 mm
σm = -Mv/Ju = -218.5 N/mm2

xc =    24. mm
yc =    15. mm
vc =  -20.2 mm
σc = -Mv/Ju = -125.4 N/mm2

τc =  3.485 N/mm2

σo = √σ2+3τ2 =  125.5 N/mm2

S* =  4986. mm3mm 0 18 30 48x
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