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PROCEDIMENTO E RISULTATI 218726

Cl03.xxxx.001

PROCEDIMENTO E RISULTATI 218726 ClI03.xxxx.001

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx -Fb/EJ 0 0 0
0+0 0
CBb 0 2FX Fb/EJ 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb“/EJ] 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 1/2Fb-3/2Fx+Fxlb | 0 |1-2x/b+ib’ ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X/b
EFb 0 | -1/2Fb+Fx-1/29x° 0 0 0 0
) 0+0 0
FE b 0 1/2qx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 -1/4Fx+1/2gx 0 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EH b 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/8Fb’/E] 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 218726 Cl03.xxxx.001

PROCEDIMENTO E RISULTATI 218726

Cl03.xxxx.001

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ

1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 612. mm’

J, = 225968. mm*

J, = 40716. mm*

Yy = 32.65 mm

T,= 2740.N

M, =-1452200. Nmm

Xn = 12.mm

u,= -9.mm

V., =-32.65 mm

o, = -Mv/J, = -209.8 N/mm’
X, = 21.mm

y.= 8.mm

V. =-24.65 mm

o, = -Mv/J, = -158.4 N/mm’
1, = 7.093 N/mm’

Cc
0, =Vo’+31° = 158.9 N/mm’
S’ = 3510. mm®

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 209802

Cl03.xxxx.002

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 209802 Cl03.xxxx.002

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb“/EJ] 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 1/2Fb-3/2Fx+Fxlb | 0 |1-2x/b+ib’ ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X/b
EFb 0 | -1/2Fb+Fx-1/29x° 0 0 0 0
) 0+0 0
FE b 0 1/2qx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 -1/4Fx+1/2gx 0 0 0 0
HE b 0 1/4Fb-1/4Fx -Fb/EJ 0 0 0
0+0 0
EH b 0 -1/4Fx Fb/EJ 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/8Fb’/E] 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 209802 Cl03.xxxx.002

PROCEDIMENTO E RISULTATI 209802

Cl03.xxxx.002

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ

1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 828 mm’
J, = 250978. mm*
J, = 77652. mm*

Yy = 35.87 mm

T,= 2640.N

M, =-1531200. Nmm
Xn = 12.mm

u,= -9.mm

V., =-35.87 mm

o, = -Mv/J, = -218.8 N/mm’

X, = 21.mm

y.= 10.mm

v, =-25.87 mm

o, = -Mv/J, = -157.8 N/mm’
T, = 7.396 N/mm’

0, = Vo’+31° = 158.3 N/mm°

o}

S = 4219. mm

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 226695

Cl03.xxxx.003

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 226695 Cl03.xxxx.003

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb“/EJ] 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 1/2Fb-3/2Fx+Fxlb | 0 |1-2x/b+ib’ ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X/b
EFb 0 | -1/2Fb+Fx-1/29x° 0 0 0 0
) 0+0 0
FE b 0 1/2qx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 -Fb/EJ 0 0 0
0+0 0
GHb 0 0 Fb/EJ 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 -1/4Fx+1/2gx 0 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EH b 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/8Fb’/E] 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 226695 Cl03.xxxx.003

PROCEDIMENTO E RISULTATI 226695

Cl03.xxxx.003

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ

1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 936. mm’
J, = 311455 mm*
J, = 68256. mm*

Yy = 30.69 mm

T,= 3700.N

M, =-2331000. Nmm
Xn = 12.mm

u,= -12. mm

V., =-30.69 mm

o, = -Mv/J, = -229.7 N/mm’

X, = 24.mm

y.= 10.mm

v, =-20.69 mm

o, = -Mv/J, = -154.9 N/mm’
T,= 5.026 N/mm’

0, =vo’+31° = 155.1 N/mm’
s’ = 5077. mm°

20.03.25
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PROCEDIMENTO E RISULTATI 959720

Cl03.xxxx.004

PROCEDIMENTO E RISULTATI 959720 Cl03.xxxx.004

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb“/EJ] 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 1/2Fb-3/2Fx+Fxlb | 0 |1-2x/b+ib’ ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X/b
EFb 0 | -1/2Fb+Fx-1/29x° 0 0 0 0
) 0+0 0
FE b 0 1/2qx 0 0 0 0
FGb 0 0 -Fb/EJ 0 0 0
0+0 0
GFb 0 0 Fb/EJ 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 -1/4Fx+1/2gx 0 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EH b 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/8Fb’/E] 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 959720
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b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ
b
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI

=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI

=(2b) 1/EJ =2 b/EJ
=0(1) vesdx=[x]. ves

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

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3

=(b-b+13b) LEJ =1/3 b/E]
%= ["(50?) v dx = [13 b2 ]] VED
=(u3b) VEJ =13 b/EI

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3

=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

2b 2b
Ly =] (v2-1/axb) Fb UEI dx = [12x-1/8 xIb ] Fb 1/EJ

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

b
L% = [°(1/2 -3/2 xib + xI6° ) Fb 1/EJ dx = [1/2 x 314 xb +1/3 x*b? | Fb 1/EJ
[e] o
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ
b
1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3

=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

PROCEDIMENTO E RISULTATI 959720

Cl03.xxxx.004

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

20.03.25
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x
148

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

A= 1152. mm’

J, = 348030. mm*
J, = 122688. mm*

Yy = 33.38 mm

T,= 3680. N

M, =-2502400. Nmm
Xn = 12.mm

u,= -12. mm

v, =-33.38 mm

o, =-Mv/J, = -240. N/mm’
X, = 24.mm

y.= 11.mm

vV, =-22.38 mm

Cc
o, = -Mv/J, = -160.9 N/mm’
T,= 5.169 N/mm’

0, =Vo’+31° = 161.1 N/mm’
s’ = 5867. mm’

20.03.25
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PROCEDIMENTO E RISULTATI 213350

Cl03.xxxx.005

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 213350 Cl03.xxxx.005

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb“/EJ] 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 1/2Fb-3/2Fx+Fxlb | 0 |1-2x/b+ib’ ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X/b
EFb 0 | -1/2Fb+Fx-1/29x° 0 0 0 0
) 0+0 0
FE b 0 1/2qx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2gx*|-Fb/EJ 0 0 0
) 0+0 0
BHb 0 -1/4Fx+1/2gx Fb/EJ 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EHb 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/8Fb’/E] 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 213350 Cl03.xxxx.005

PROCEDIMENTO E RISULTATI 213350

Cl03.xxxx.005

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ

1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

—148

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

13

412

118

424

130

142

A= 684 mm’

J, = 262207. mm*

J, = 43524. mm*

Yy = 30.16 mm

T,= 2380.N

M, = -1737400. Nmm

Xn = 12.mm

u,= -9.mm

v, =-30.16 mm

o, = -Mv/J, = -199.8 N/mm’
X, = 21.mm

y.= 13.mm

vV, =-17.16 mm

0, = -Mv/J, = -113.7 N/mm®
1,= 8.054 N/mm’

0, =Vo’+31° = 114.5 N/mm’
S’ = 5324. mm°

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



G2'€0'0¢C

€T°€0°LZ'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[dARZ O}0pY ©

900" XXXX"€0IO0

8699€¢ ILV1TNSIY 3 OLNINIdID0dd

G2'€0°0¢C

€T°€0°/2'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[DARZ O}opY ©

reubasse 1youed ep suoissay °N ﬂHw

et

=
o =
ol 0 0 e
| EN
|
|
|
|
|
|
|
|
|
| o
o Z/T- 2/T-
0 DR SN NN N N RN 2T

T=X eonelsiad ep auoissaly *I ﬂ H w

ooyelsiadi 0j0d[ed Ip BWAYIS

N

900" XXXX*€0IO0

8699€¢ ILV1TNSIY 3 OLNINIAID0dd



PROCEDIMENTO E RISULTATI 236698

Cl03.xxxx.006

PROCEDIMENTO E RISULTATI 236698 Cl03.xxxx.006

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb“/EJ] 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 1/2Fb-3/2Fx+Fxlb | 0 |1-2x/b+ib’ ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X/b
EFb 0 | -1/2Fb+Fx-1/29x° 0 0 0 0
) 0+0 0
FE b 0 1/2qx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 -Fb/EJ 0 0 0
0+0 0
CGb 0 0 Fb/EJ 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 -1/4Fx+1/2gx 0 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EH b 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/8Fb’/E] 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 236698 Cl03.xxxx.006

PROCEDIMENTO E RISULTATI 236698

Cl03.xxxx.006

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ

1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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418
124
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

900. mm?
.= 299017. mm*

~ >
I

J, = 80460. mm*

Yo = 33.72mm

T,= 2380.N

M, =-1856400. Nmm

Xn = 12.mm

u,= -9.mm

vV, =-33.72 mm

o, = -Mv/J, = -209.3 N/mm’
X, = 21.mm

y.= 13.mm

v, =-20.72 mm

o, =-Mv/J, =-128.6 N/mm?
1, = 8.112 N/mm’

Cc

0, =Vo’+31° = 129.4 N/mm’
S = 6115. mm®

20.03.25
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PROCEDIMENTO E RISULTATI 248355

Cl03.xxxx.007

PROCEDIMENTO E RISULTATI 248355 ClI03.xxxx.007

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb“/EJ] 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 1/2Fb-3/2Fx+Fxlb | 0 |1-2x/b+ib’ ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X/b
EFb 0 | -1/2Fb+Fx-1/2gx° |-Fb/EJ 0 0 0
) 0+0 0
FE b 0 1/2gx Fb/EJ 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 -1/4Fx+1/2gx 0 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EH b 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/8Fb’/E] 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 248355 ClI03.xxxx.007

PROCEDIMENTO E RISULTATI 248355

Cl03.xxxx.007

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ

1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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A= 1008. mm®
J, = 343131 mm*
J, = 74304. mm*

Yy = 29.14 mm

T,= 3120.N

M, =-2589600. Nmm

X, = 12.mm

u,= -12.mm

V,, =-29.14 mm

o, = -Mv/J, = -219.9 N/mm’
X, = 24.mm

y.= 47.mm

v, = 17.86 mm

[

o, = -Mv/J, = 134.8 Nimm’
T, = 4.937 N/mm’
0,=Vo’+31° = 135. N/mm’
S’ = 6515. mm°
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PROCEDIMENTO E RISULTATI 237991

Cl03.xxxx.008

PROCEDIMENTO E RISULTATI 237991 Cl03.xxxx.008

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx -Fb/EJ 0 0 0
0+0 0
CBb 0 2FX Fb/EJ 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
, , (-1/6+0)Fb¥EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-5/4Fb+7/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 3/4Fx+1/2gx 0 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EH b 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 237991 Cl03.xxxx.008 PROCEDIMENTO E RISULTATI 237991 Cl03.xxxx.008

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1 1/EJ +1 1 1/4 b/EJ = 7/12 b/E 154
(b-b+13b) 1EJ + /4 bIEJ =7/ b/b.] .
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 3,= 388508. mm"
_ 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ la J, = 128736. mm
Yy, = 31.94 mm
x [ 2b g
Lao =IO (1 ) 1EJdx = [ X ]0 1/EJ T,= 3160.N
= (2 b ) 1/EJ =2 b/EJ u M, =-2780800. Nmm
2b 2 Xn = 12.mm
L= (1) vEIdx=[x] wVEI y u = -12.mm
v, =-31.94 mm
=(2b) 1/EJ =2 b/E m
(2) . o, = -Mv/J, = -228.6 N/mm’
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E | A . x,= 24.mm
112 _
- - y.= 13.mm
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
™ ( - ) s 51b v, =-18.94 mm ,
L :f:( x’Ib*) VEI dx = [13 07 | 1EI On 0, = -Mv/J, = -135.6 N/mm
o T, = 5.222 N/mm’
=(13b) 1EI =1/3 b/EJ .
(wen) o o 0w - 0,=Vo’+31" = 135.9 N/mm’
BA =f)(3/2 xIb - X°Ib® -1/2 X*/b* ) Fb 1/EJ dx + 1 0 1/4 Fb*/EJ mm 2 - o o o xS s'= 7704. mm®

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 937106

Cl03.xxxx.009

PROCEDIMENTO E RISULTATI 937106 Cl03.xxxx.009

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
, , (-1/6+0)Fb¥EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-5/4Fb+7/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 3/4Fx+1/2gx 0 0 0 0
HE b 0 5/4Fb-5/4Fx -Fb/EJ 0 0 0
0+0 0
EH b 0 -5/4Fx Fb/EJ 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 937106 Cl03.xxxx.009 PROCEDIMENTO E RISULTATI 937106 Cl03.xxxx.009

b
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ o
= - = ~54
(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/bEJ A 1224 i
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 3,= 388508. mm"
> = 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ o, J, = 128736. mm
142 2 y, = 22.06 mm
x [ 2b 9
Lo=J, (1) vEsax=[x]," 1E3 N T,= 3120.N
M, = -2901600. N
=(2b) WEI =2 b/EJ x = -2901600. Nmm
2b 2 Xp = 36. mm
L= (1) vEIdx=[x] wVEI y y = 54.mm
u,= 12. mm
= = u m
(2b) 1/E3 =2 bEI b V= 3194 mm
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E o, =-MviJ, = 238.6 N/mm’
= 24.
=(b-b+1/3b) 1/EJ =1/3 b/EJ Ji2 *e mm
b y.= 41l.mm
%= ["(50?) v dx = [13 b2 ]] VED V.= 18.94 mm
o, =-Mv/], = 141.5 N/mm’
=(1/3b) 1/EJ = 1/3 b/EJ c u
( ) o 1,= 5.156 N/mm’
LS =f)(3/2 xIb - X°Ib® -1/2 X*/b* ) Fb 1/EJ dx + 1 0 1/4 Fb*/EJ 0, =Vo%+31 = 141.7 N/mm?

412
418
430
436
x
148

mm 2 S = 7704. mm®

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 214074

Cl03.xxxx.010

PROCEDIMENTO E RISULTATI 214074 Cl03.xxxx.010

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
, , (-1/6+0)Fb¥EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 -Fb/EJ 0 0 0
0+0 0
GHb 0 0 Fb/EJ 0 0 0
HBb 0 |-5/4Fb+7/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 3/4Fx+1/2gx 0 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EH b 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 214074 Cl03.xxxx.010 PROCEDIMENTO E RISULTATI 214074 Cl03.xxxx.010

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ o
=(b-b+1/3b) LEJ +1 1 14 b/EJ=7/12 b/EJ 154 A o84 i
N :
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI > 3,= 262207. mm"
_ 4
=(13b) 1/EJ +1 1 1/4 b/E] =7/12 b/E] e 0, = ‘2‘25;:- mm
xx (20 2b 41 Yq = .84 mm
Lo =IO (1 ) 1/EJdx = [ X ]0 1/EJ Ty = 3540. N
M, = -1734600. N
=(2b) 1EJ =2 b/EJ - 303 600. Nmm
(2 2 Xm = -mm
L= (1) vEIdx=[x] wVEI y. = 54 mm
u = o
=(2b) 1/EJ =2 b/EJ y \‘jm . lg‘r’;‘m
b m = :
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E o, = -Mv/J, = 199.5 N/mm’
= 21
=(b-b+1/3b) 1/EJ = 1/3 b/EJ ;c_ o 22
b c = .
%= ["(50?) v dx = [13 b2 ]] VED s V.= 17.16 mm
N 2
=-Mv/J, = 1135N
=(13b) 1/EJ = 1/3 b/EJ . :’c_ 11v9/)i3uN/mm?;5 fmm
] T
LS = [°(3/2 xib - /0% -1/2 x°b° ) Fb 1/EJ dx + 1 O 1/4 FbY/EJ 0, =Vo*+31 = 115.4 N/mm?
0 mm ° 5.2 8 8 x ¥ S = 5324. mm’®

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 240999

Cl03.xxxx.011

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 240999 ClI03.xxxx.011

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
, , (-1/6+0)Fb¥EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 0 -Fb/EJ 0 0 0
0+0 0
GFb 0 0 Fb/EJ 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-5/4Fb+7/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 3/4Fx+1/2gx 0 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EH b 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 240999 ClI03.xxxx.011 PROCEDIMENTO E RISULTATI 240999 ClI03.xxxx.011

b
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ o
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bIE 154
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] Ae 536 mm
L= (xm?) VEIdx+1 1 U4 bEI=[1/35° ] 1/EJ +1 1 1/4 bE] Las J,= 311455 mm*
J ’ . J,= 68256. mm*
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ 44 v '
Yy = 23.31 mm
L =I2b(1 ) 1/EJ dx = [ X ]Zb 1/EJ /\ T = 4020. N
AD ~ Jo o y .
~(2b) VEI =2 bIEJ M, = -2130600. Nmm
2b 2 Xp = 36. mm
L= (1) vEIdx=[x] wVEI y y = 54.mm
u u,= 12. mm
=(2b) 1/EJ =2 b/EJ m
( ) b vV, = 30.69 mm
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E 0, =-Mvid, = 210. N/mm’
= 24.
=(b-b+1/3b) 1/EJ = 1/3 b/EJ Xe mm
b y.= 44.mm
L :f;( x’Ib*) VEI dx = [13 07 | 1EI 1 \\/ v, = 20.69 mm 2
0, =-Mv/J, = 141.6 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ c u
(v3b) o 1, = 5.461 N/mm’
LS =f)(3/2 xIb - X°Ib® -1/2 X*/b* ) Fb 1/EJ dx + 1 0 1/4 Fb*/EJ 0, =Vo*+31 = 141.9 N/mm?

412
418
430
436
x
148

mm 2 S = 5077. mm’®

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 280001 Cl03.xxxx.012 PROCEDIMENTO E RISULTATI 280001

Cl03.xxxx.012

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, M,0 MM,  [[M M /EJ+6)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 3/2Fx-FxX/b-1/2axIb 0 1-2x/b+x’ /b’ ,
, , , ), (7/24+0)Fb°/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2qx’/b 0 xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
, , (-1/6+0)FbYEJ |  2Xb/EJ
DA2b | -1 |-1/2Fb+5/4Fx-1/2qx°| O |1/2Fb-5/4Fx+1/2FX’/b 0 1
DEb | 1-x/b 12Fb-1/2Fx  |-Fb/EJ| 1/2Fb-Fx+1/2Fx’/b  |-Fb/EJ+FX/EJ| 1-2x/b+x°/b’ ,
, ), (1/6-1/2)Fb*/EJ |  1/3Xb/EJ
EDb | /b -1/2Fx Fb/EJ 1/2Fx°/b -FX/EJ X’lb
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-5/4Fb+7/4Fx-1/2qx°| O 0 0 0
, 0+0 0
BH b 0 3/4Fx+1/2gx 0 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EHb 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -5/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g 1/14Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25



PROCEDIMENTO E RISULTATI 280001 Cl03.xxxx.012 PROCEDIMENTO E RISULTATI 280001 Cl03.xxxx.012

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ o
=(b-b+1 UEJ +1 1 1/4 b/EJ=7/12 blE 154
(b-b+13b) LE] + 14 bIE3 =7 b/b.] A 000, i
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 3,= 299017. mm"
_ 4
=(13b) 1/EJ +1 1 1/4 b/E] =7/12 b/E] > o J, = 80460. mm
142 a1 Y, = 20.28 mm
L% =["(1) vEIdx=[x]" wEI hN T = 3360.N
AD ° o y .
- (2b) VEI =2 biEI M, = -1948800. Nmm
2b 2 Xn = 30.mm
L= (1) vEIdx=[x] wVEI y y = 54 mm
u,= 9.mm
=(2b) 1/EJ =2 b/EJ b . V2 3272
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 \ / G, = -MviJ, = 219.8 N/mm®
=(b-b+1/3b) 1/EJ = 1/3 b/EJ 12 X, = 2L.mm
b y.= 41l.mm
%= ["(50?) v dx = [13 b2 ]] VED V.= 2072 mm 2
o, =-Mv/J, = 135. N/mm
=(1/3b) 1/EJ = 1/3 b/EJ c !
( ) o 1,= 11.45 N/mm’
LS = [°(3/2 xib - /0% -1/2 x°b° ) Fb 1/EJ dx + 1 O 1/4 FbY/EJ 0, = Vo*+31 = 136.5 N/mm?
f mm ° 4 3 3 8 x ¥ s'= 6115. mm’

b
= [314 x%1b -1/3 50’ 18 x°/b> | Fb L/EJ +1 0 1/4 Fb’/E]
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
b
= [ %%1b 516 x°/b* +1/8 16> ] Fb 1/EJ +1 0 1/4 Fb’/E
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
b b
18 = [ (-3/4 x/b +1/2 X2Jb* ) Fb 1/EJ dx = [-3/8 x2ib +1/6 x°/b? | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ
xo _ (2 2,2 2 3,27%
Lio = (12 -5/4 xib +1/2 °b” ) Fb L/EJ dx = [1/2 x -5/8 /b +1/6 x°/b” ] ' Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ
1 = ['(1/2 - xtb +1/2 x%10% ) Fb VET dx + [ (-1 +xb ) © dx
2 3,.21° 2, 1°
=[w2x-12 %0 +16x°b* ] Fb LEI + [-x+12 X0 ] 8
=(12b-1/2b+1/6b ) Fo /E] +(-b+1/2b )8 =-1/3 Fb/EJ
b b
1 = ['(1/2xb* ) Fo 1/E3 dx + ['(xb) @ dx = [1/6 X2 ], Fo 1EI + [12X%b ] 6
=(v6b)Fo1EI +(1/2b) 6 =-1/3 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 248385

Cl03.xxxx.013

PROCEDIMENTO E RISULTATI 248385 Cl03.xxxx.013

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2qx° 0 | 32Fx-Fx’/b-1/2qx°/b | O |1-2x/b+x’Ib’ ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
, , (-1/6+0)Fb¥EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fxb | 0 |1-2x/b+x /b ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
ED b -x/b -1/2Fx 0 1/2Fx°/b 0 x“/b
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GF b 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGhb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-5/4Fb+7/4Fx-1/2gx*|-Fb/EJ 0 0 0
) 0+0 0
BH b 0 3/4Fx+1/2gx Fb/EJ 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EH b 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb°/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 248385 Cl03.xxxx.013 PROCEDIMENTO E RISULTATI 248385 Cl03.xxxx.013

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ o
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bIE 154
(b-b+13b) LE] + 14 bIE3 =7 b/b.] A 828 i
LQ,f:jZ( X’Ib*) VEJdx+1 1 14 bEI=[13x0*]  1/EI +1 1 1/4 b/EJ g — J,= 250978. mm*
cle _ 4
=(13b) 1/EJ +1 1 1/4 b/E] =7/12 b/E] a4 J, = 77652. mm
> Yy = 18.13 mm
Ly =I2b(1 ) 1EJdx = [ X ]Zb 1/EJ T = 2540.N
AD ° o y .
- (2b) VEI =2 biEI SR M, = -1600200. Nmm
X, = 30.mm
xx (b 20 y m
L= (1) vEIdx=[x] wVEI y. = 54 mm
u,= 9.mm
=(2b) 1/EJ =2 b/EJ b u V2 3587
L :J:(l 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E o, = -MV/J, = 228.7 Nimm®
=(b-b+1/3b) 1/EJ = 1/3 b/EJ 12 X, = 2L.mm
b y.= 44.mm
%= ["(50?) v dx = [13 b2 ]] VED V.= 25.87 mm 2
o, =-Mv/J, = 164.9 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ c u
( ) o 1,= 7.116 N/mm’
LS = [°(3/2 xib - /0% -1/2 x°b° ) Fb 1/EJ dx + 1 O 1/4 FbY/EJ 0, = Vo*+31 = 165.4 N/mm?
0 mm ° S 218 8 x ¥ S = 4219. mm®

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 240995

Cl03.xxxx.014

PROCEDIMENTO E RISULTATI 240995 Cl03.xxxx.014

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
, , (-1/6+0)Fb¥EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 -Fb/EJ 0 0 0
0+0 0
CGb 0 0 Fb/EJ 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-5/4Fb+7/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 3/4Fx+1/2gx 0 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EH b 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 240995 Cl03.xxxx.014 PROCEDIMENTO E RISULTATI 240995 Cl03.xxxx.014

b
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ o
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bIE 154
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] A 1008, i
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI > 3,= 343131 mm"
_ 4
=(U3b) VEJ +1 1 1/4 b/EJ=7/12 bIE] J, = 74304. mm
142 /\ Y, = 24.86 mm
L =I2b(1 ) 1/EJdx = [ X ]Zb 1/EJ T = 4140.N
AD ° ° y '
- (2 b) 1EJ =2 blEJ M, =-2815200. Nmm
2b 2 Xp = 36. mm
L= (1) vEIdx=[x] wVEI ) y = 54.mm
— — y u,= 12.mm
=(2b) 1/EJ =2 b/EJ b V= 2014 mm
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E 0, =-MviJ, = 239.1 N/mm’
= 24.
=(b-b+1/3b) 1/EJ = 1/3 b/EJ Xe mm
b /,gTE y.= 7.mm
%= ["(50?) v dx = [13 b2 ]] VED s ; v, = -17.86 mm 2
g, =-Mv/J, =-146.5 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ c u
( ) o 1,= 6.551 N/mm’
LS = [°(3/2 xib - /0% -1/2 x°b° ) Fb 1/EJ dx + 1 O 1/4 FbY/EJ 0, = Vo*+31 = 146.9 N/mm?
f mm ° 5 3 8 & x ¥ S = 6515. mm®

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 984264

Cl03.xxxx.015

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 984264 ClI03.xxxx.015

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
, , (-1/6+0)Fb¥EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 -Fb/EJ 0 0 0
0+0 0
FE b 0 0 Fb/EJ 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-5/4Fb+7/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 3/4Fx+1/2gx 0 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EH b 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 984264 Cl03.xxxx.015 PROCEDIMENTO E RISULTATI 984264 ClI03.xxxx.015

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ o
=(b-b+1 1EJ +1 1 1/4 b/EJ=7/12 bJE 154
(b-b+1/3b) 1/EI + 14 bIEI =7 b/b.] As 1152, m?
Lg,fzjz( X’Ib*) VEJdx+1 1 14 bEI=[13x0*]  1/EI +1 1 1/4 b/EJ Las J,= 348030. mm*
O T = N
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ > 43 J, = 122688. mm
Yo = 20.63 mm
L% =["(1) vEIdx=[x]" wEI T,= 2840.N
v ’ T M, = -2073200. N
=(2b) 1EJ =2 b/EJ xTo -Nmm
X, = 36.mm
xx (20 2b y m
L= (1) vEIdx=[x] wVEI y,= 54.mm
u,= 12.mm
=(2b) 1/EJ =2 b/EJ b . V. = 33,98 mm
1% = 0(1-2x0b + b7 ) VEI dx= [ x- X +1/3 X707 ] 1/E3 \ / Oy = -MV/J, = 198.8 Nimm’
= 24
=(b-b+1/3b) 1/EJ =1/3 b/EJ Ji2 *e mm
b y.= 43.mm
%= ["(50?) v dx = [13 b2 ]] VED V.= 22.38 mm
o, =-Mv/J, = 133.3 Nimm’
=(1/3b) 1/EJ = 1/3 b/EI c u
( ) o 1,= 3.989 N/mm’
1 = [*(3/2 x1b - ¥%Ib* 172 6% ) Fb UEJ dx +1 0 1/4 Fb/EJ G, = Vo'+31" = 133.5 N/mm’
° mm ° I 8 8 x ¥ S = 5867. mm’

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 242046 Cl03.xxxx.016 PROCEDIMENTO E RISULTATI 242046 Cl03.xxxx.016

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2FX  |-Fb/EJ 0 0 0
0+0 0
CBb 0 2Fx Fb/EJ 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
, 0+0 0
BH b 0 1/2gx 0 0 0 0
HEDb 0 | 1/2Fb-Fx+1/2gx° | 0O 0 0 0
, 0+0 0
EHb 0 -1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 242046 Cl03.xxxx.016

PROCEDIMENTO E RISULTATI 242046

Cl03.xxxx.016

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 612. mm’
J, = 225968. mm’

Yo = 21.35 mm

T,= 1860.N

M, =-1450800. Nmm
X, = 30.mm

Yo = 54.mm

u,= 9.mm

vV, = 32.65mm

o, =-Mv/J, = 209.6 N/mm’
X, = 21.mm

y.= 46.mm

V.= 24.65 mm

o, =-Mv/J, = 158.2 N/mm’
1, = 4.815 N/mm’

0, = Vo*+31° = 158.5 N/mm’
S = 3510. mm°

20.03.25
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PROCEDIMENTO E RISULTATI 240156 ClI03.xxxx.017 PROCEDIMENTO E RISULTATI 240156 ClI03.xxxx.017

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
, 0+0 0
BH b 0 1/2gx 0 0 0 0
HE b 0 | 1/2Fb-Fx+1/2gx° |-Fb/EJ 0 0 0
, 0+0 0
EHb 0 -1/2gx Fb/EJ 0 0 0
AB molla asta -W, ,g(Woag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 240156 ClI03.xxxx.017

PROCEDIMENTO E RISULTATI 240156

Cl03.xxxx.017

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 570. mm’

J, = 206355. mm’
J, = 34542. mm*

Yo = 31.11 mm

T, = 1800. N

M, = -1458000. Nmm
X, = 12.mm

u,= -9.mm

v, =-31.11 mm

g, = -Mv/J, = -219.8 NiImm’
X, = 21.mm

y.= 8. .mm

vV, =-23.11 mm

g, = -Mv/J, = -163.3 N/mm’
T, = 4.834 N/mm’

o, = Vo’+31° = 163.5 N/mm’
S = 3325. mm’

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 236530 ClI03.xxxx.018 PROCEDIMENTO E RISULTATI 236530 Cl03.xxxx.018

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 -Fb/EJ 0 0 0
0+0 0
GHb 0 0 Fb/EJ 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
, 0+0 0
BH b 0 1/2gx 0 0 0 0
HEDb 0 | 1/2Fb-Fx+1/2gx° | 0O 0 0 0
, 0+0 0
EHb 0 -1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 236530 ClI03.xxxx.018

PROCEDIMENTO E RISULTATI 236530

Cl03.xxxx.018

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 786. mm’

J, = 237222. mm*
J,= 71478. mm*

Yy = 34.93 mm

T, = 1800. N

M, = -1548000. Nmm
X, = 12.mm

u,= -9.mm

v, =-34.93 mm

g, = -Mv/J, = -227.9 NImm®
X, = 21.mm

y.= 9.mm

v, =-25.93 mm

g, = -Mv/J, = -169.2 N/mm’
T, = 4.985 N/mm’

0, = Vo’+31° = 169.4 N/mm®
S = 3942. mm’

20.03.25



REAZIONI 984261 Cl03.xxxx.019 AZIONI INTERNE 984261 Cl03.xxxx.019

o_"\ E 0 0 1/10 0
1/10Fb = wE—— E ° [
1/10F 1/10F = N — E ‘
Y% = —— & [
= —— E [
= ———| E [
™" 1/10Fb z} —— ol = e
8/5F =| —— E \
. . = - B \
=| — 8 [
E = ofF— E - }
F E}g == 2 |5 5 ' 0
o = T e
w =" LR R & - ‘
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PROCEDIMENTO E RISULTATI 984261 Cl03.xxxx.019 PROCEDIMENTO E RISULTATI 984261 ClI03.xxxx.019

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 -Fb/EJ 0 0 0
0+0 0
GFb 0 0 Fb/EJ 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
, 0+0 0
BH b 0 1/2gx 0 0 0 0
HEDb 0 | 1/2Fb-Fx+1/2gx° | 0O 0 0 0
, 0+0 0
EHb 0 -1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 984261 Cl03.xxxx.019

PROCEDIMENTO E RISULTATI 984261

Cl03.xxxx.019

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 888 mm’
J, = 285133. mm’
J, = 59040. mm*

Yo = 29.46 mm

T,= 2540.N

M, =-2311400. Nmm
X, = 12.mm

u, = -12. mm

m

v =-29.46 mm

m

a,, = -Mv/J, = -238.8 NImm’

m

X.= 24.mm

C

y.= 10.mm
Vv, =-19.46 mm
g, = -Mv/J, = -157.7 N/mm’

C

1= 3.593 N/mm*

c
0, = Vo’+31° = 157.9 N/mm’
3

20.03.25
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PROCEDIMENTO E RISULTATI 248835

Cl03.xxxx.020

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 248835

Cl03.xxxx.020

M) M,(X) ) MM, M,0 MM, [JM M /EJ+8)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 3/2Fx-FxX/b-1/20x*/b 0 1-2x/b+x’ /b’ ,
, , , . (7/24+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx‘/b+1/2gx’/b 0 xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 0 0 0 0 1
0+0 2Xb/EJ
DA 2b -1 0 0 0 0 1
DEb | 1-x/b 0 -Fb/EJ 0 -FB/EJ+FX/E] | 1-2x/b+x°[b ,
- (0-1/2)Fb’/EJ | 1/3Xb/EJ
EDb -x/b 0 Fb/EJ 0 -Fx/EJ xIb
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
) 0+0 0
BHb 0 1/2gx 0 0 0 0
HEDb 0 | 1/2Fb-Fx+1/2gx° | 0O 0 0 0
) 0+0 0
EHb 0 -1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -5/24Fb%/EJ 35/12Xb/EJ
iperstatica X=W g 1/14Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 248835 Cl03.xxxx.020 PROCEDIMENTO E RISULTATI 248835 Cl03.xxxx.020

>
b -53
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ A= 1104. mm’
J, = 327740. mm*
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bJE u
(b-b+1/3b) 1/EI + 14 bIEI =7 b/b.] L 3= 113472, mm*
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI / \ y,= 32.5mm
T,= 4200.N
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ y
z(b ) . u M, = -2016000. Nmm
Los=[(1) vEIdx=[x] vEJ X, = 12.mm
= -12.
=(2b) VEJ =2 bE] y U mm
o b vV, = -32.5mm
L= (1) vEIdx=[x] wVEI | 0, = -Mv/J, = -199.9 N/mm®
= 24
=(2b) VEJI =2 bEI oft. Xe mm
) 11 y.= 11.mm
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 L V.= -21.5mm 2
o 0, = -Mv/J, = -132.3 N/mm
= - 1 1/E =1 E ’ u
(b-b+1/3b) 1/EI =1/3 b/bJ I r = 6.074 Nimm?
%= ["(50?) v dx = [13 b2 ]] VED “ o . 0, = Vo™ +31° = 132.7 N/mm’
mm 2 SR 2o X = S'= 5688. mm°

=(1/3b) 1/EJ = 1/3 b/EJ
1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
0= [(-1+xmb)6 dx=[-x+1/2x2b] 6
=(-b+1/2b) 68 =-1/2 Fb’/EJ
1= [(xb) e dx=[12xm] 6
=(12b) 6 =-1/2 Fo’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 238839 Cl03.xxxx.021 PROCEDIMENTO E RISULTATI 238839 ClI03.xxxx.021

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/29x’ |-Fb/EJ 0 0 0
, 0+0 0
BH b 0 1/2gx Fb/EJ 0 0 0
HEDb 0 | 1/2Fb-Fx+1/2gx° | O 0 0 0
, 0+0 0
EHb 0 -1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 238839 Cl03.xxxx.021

PROCEDIMENTO E RISULTATI 238839

Cl03.xxxx.021

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 642. mm’

J, = 237823. mm’

J, = 37350. mm*

Yy = 28.63 mm

T, = 3340.N

M, = -1736800. Nmm

X, = 12.mm

u,= -9.mm

v, =-28.63 mm

g, = -Mv/J, = -209.1 N/mm’
X, = 21.mm

y.= 47.mm

V.= 18.37 mm

0, =-Mv/J, = 134.1 N/mm’
T, = 11.01 N/mm’

c
0, = Vo’+31° = 135.5 N/mm’
S’ = 4706. mm’

20.03.25



REAZIONI 226747 Cl03.xxxx.022 AZIONI INTERNE 226747 Cl03.xxxx.022
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 226747 Cl03.xxxx.022 PROCEDIMENTO E RISULTATI 226747 ClI03.xxxx.022

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 -Fb/EJ 0 0 0
0+0 0
CGb 0 0 Fb/EJ 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
, 0+0 0
BH b 0 1/2gx 0 0 0 0
HEDb 0 | 1/2Fb-Fx+1/2gx° | 0O 0 0 0
, 0+0 0
EHb 0 -1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 226747 Cl03.xxxx.022

PROCEDIMENTO E RISULTATI 226747

Cl03.xxxx.022

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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,= 281777. mm*
J,= 74286. mm*

Yo = 32.75 mm

T,= 3320.N

M, =-1892400. Nmm
X, = 12.mm

u,= -9.mm

v =-32.75 mm

m

G, = -Mv/J, = -220. N/mm’

m

X, = 21.mm

y.= 13.mm

v, =-19.75 mm

a, = -Mv/J, = -132.7 N/mm’
T, = 11.59 N/mm’

c

0, = Vo’+31° = 134.2 NImm®
s’ = 5900. mm®

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 240641 Cl03.xxxx.023 PROCEDIMENTO E RISULTATI 240641 Cl03.xxxx.023

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EFb 0 0 -Fb/EJ 0 0 0
0+0 0
FEb 0 0 Fb/EJ 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
, 0+0 0
BH b 0 1/2gx 0 0 0 0
HEDb 0 | 1/2Fb-Fx+1/2gx° | 0O 0 0 0
, 0+0 0
EHb 0 -1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 240641 Cl03.xxxx.023

PROCEDIMENTO E RISULTATI 240641

Cl03.xxxx.023

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

|— >
O.,T,
148 — 47
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412
418
430
4136
x
148

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

A= 960. mm’

J, = 313227. mm*
J, = 65088. mm*

Yo = 27.92 mm

T, = 4160. N

M, = -2579200. Nmm
X, = 12.mm

u,= -12. mm

v, =-27.92 mm

a,, = -Mv/J, = -229.9 N/Imm®
X, = 24.mm

y.= 47.mm

V.= 19.08 mm

0, =-Mv/J, = 157.1 N/mm’
T, = 6.256 N/mm’

0, = Vo’+31° = 157.4 N/mm®
S’ = 5653. mm°

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

AZIONI INTERNE 917219

Cl03.xxxx.024
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 917219

Cl03.xxxx.024

PROCEDIMENTO E RISULTATI 917219

Quadro contributi PLV per iperstatica X=W g

Cl03.xxxx.024

Sviluppi di calcolo iperstatica

M) M, (%) 6 MM, MB| MM, [JM(M/EI+E)dx | [XM, M, /EJdx
ABb [-1+x/b -2Fx-1/29x° 0 |2Fx-312Fx°Ib-1/20x° b | O |1-2x/b+x’/b? ,
, , , . (3/8+0)Fb°/EJ | 1/3Xb/EJ
BA b x/b 5/2Fb-3Fx+1/2gx 0 |5/2Fx-3Fx‘/b+1/2gx’/b| O x/b
BCb 0 -5/2Fb+5/2Fx  |-Fb/EJ 0 0 0
0+0 0
CBb 0 5/2Fx Fb/EJ 0 0 0
AD2b | 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb*/EJ 2Xb/EJ
DA2b [ -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx*/b | 0 |1-2x/b+x°/b° ,
, - (1/6+0)Fb°/EJ | 1/3Xb/EJ
EDb | -x/b -1/2Fx 0 1/2Fx/b 0 x°Ib
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GF b 0 0 0 0 0 0
GCb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2qx 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| 0 0 0 0
, 0+0 0
BHb 0 -1/4Fx+1/20x 0 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EHb 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g -5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

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

20.03.25



PROCEDIMENTO E RISULTATI 917219 Cl03.xxxx.024

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1% = [*(va xib) Fo 1EI dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1 = (12 -1/4 x1b ) Fb 183 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

L = ['(1/2 - xtb +1/2 ¥1b? ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-1/2b +1/6 b ) Fb 1/EJ = 1/6 Fb%/EJ

1 = [(1/2 x2b* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

PROCEDIMENTO E RISULTATI 917219

Cl03.xxxx.024

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 1176. mm’
J, = 365284, mm*
J, = 119520. mm*

Yy = 31.06 mm

T,= 4200.N

M, =-2814000. Nmm
Xn = 12.mm

u,= -12. mm

v, =-31.06 mm

o, = -Mv/J, = -239.3 N/mm’
X, = 24.mm

y.= 13.mm

v, =-18.06 mm

o, = -Mv/J, = -139.1 N/mm’
1, = 7.129 N/mm’

0, =Vo’+31° = 139.7 N/mm’
S’ = 7440. mm®

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

AZIONI INTERNE 238759

Cl03.xxxx.025
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 238759

Cl03.xxxx.025

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 238759

Cl03.xxxx.025

Sviluppi di calcolo iperstatica

M) M, (%) 6 MM, MB| MM, [JM(M/EI+E)dx | [XM, M, /EJdx
ABb [-1+x/b -2Fx-1/29x° 0 |2Fx-312Fx°Ib-1/20x° b | O |1-2x/b+x’/b? ,
, , , . (3/8+0)Fb°/EJ | 1/3Xb/EJ
BA b x/b 5/2Fb-3Fx+1/2gx 0 |5/2Fx-3Fx‘/b+1/2gx’/b| O x/b
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb*/EJ 2Xb/EJ
DA2b [ -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx*/b | 0 |1-2x/b+x°/b° ,
, - (1/6+0)Fb°/EJ | 1/3Xb/EJ
EDb | -x/b -1/2Fx 0 1/2Fx/b 0 x°Ib
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GF b 0 0 0 0 0 0
GCb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2qx 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| 0 0 0 0
, 0+0 0
BHb 0 -1/4Fx+1/20x 0 0 0 0
HE b 0 1/4Fb-1/4Fx -Fb/EJ 0 0 0
0+0 0
EHb 0 -1/4Fx Fb/EJ 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g -5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

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

20.03.25



PROCEDIMENTO E RISULTATI 238759 Cl03.xxxx.025 PROCEDIMENTO E RISULTATI 238759 Cl03.xxxx.025

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ o
=(b-b+1 UEJ +1 1 1/4 b/EJ=7/12 blE .53
(b-b+13b) LE] + 14 bIE3 =7 b/b.] A 1200,
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 3,= 364306. mm"
_ 4
=(13b) 1/EJ +1 1 1/4 b/E] =7/12 b/E] laz %t J, = 127584. mm
41 Y, = 21.43 mm
L% =["(1) vEIdx=[x]" wEI T = 3200. N
AD = Jo X=1x], /\ ,= .
- (2b) VEI =2 biEI M, = -2304000. Nmm
2b 2 Xn = 36.mm
L= (1) vEIdx=[x] wVEI y y = 53.mm
u,= 12. mm
= = u m
(2b) 1/E3 =2 bEI b V2 arermm
L :J:(l 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E o, = -Mv/J, = 199.7 N/mm®
=(b-b+1/3b) 1/EJ =1/3 b/EJ Ji2 X, = 24.mm
b y.= 41l.mm
%= ["(50?) v dx = [13 b2 ]] VED V.= 19.57 mm 2
o, =-Mv/J, = 123.8 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ c u
( ) o 1,= 5.214 N/mm’
L = [°(2 x/b -3/2 I -1/2 x6° ) Fb U/EJ dx + 1 0 1/4 FbE] 0, =Vo%+31 = 124.1 N/mm?
0 mm ° 34 9 8 & x 3 S = 7123. mm®

= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ
1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ
1% = [*(va xib) Fo 1EI dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ
1 = (12 -1/4 x1b ) Fb 183 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ
L = ['(1/2 - xtb +1/2 ¥1b? ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ
1 = [(1/2 x2b* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 238406

Cl03.xxxx.026

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 238406

Cl03.xxxx.026

Sviluppi di calcolo iperstatica

M) M, (%) 6 MM, MB| MM, [JM(M/EI+E)dx | [XM, M, /EJdx
ABb [-1+x/b -2Fx-1/29x° 0 |2Fx-312Fx°Ib-1/20x° b | O |1-2x/b+x’/b? ,
, , , . (3/8+0)Fb°/EJ | 1/3Xb/EJ
BA b x/b 5/2Fb-3Fx+1/2gx 0 |5/2Fx-3Fx‘/b+1/2gx’/b| O x/b
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb°/EJ 2Xb/EJ
DA2b [ -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx*/b | 0 |1-2x/b+x°/b° ,
, - (1/6+0)Fb°/EJ | 1/3Xb/EJ
EDb | -x/b -1/2Fx 0 1/2Fx/b 0 x%Ib
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GF b 0 0 0 0 0 0
GCb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2qx°  |-Fb/EJ 0 0 0
, 0+0 0
GH b 0 -1/2Fx+1/2qx Fb/EJ 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| © 0 0 0
, 0+0 0
BHb 0 -1/4Fx+1/2gx 0 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EHb 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g -5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ o
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bJE 153
(b-b+1/3b) 1/EI + 14 bIEI =7 b/b.] A= 666, mim?
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI > J,= 245945, mm*
_ 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ laz Jole J, = 43038. mm
41 Yy = 23.04 mm
L% =["(1) vEIdx=[x]" wEI T,= 2250. N
AD ° ° y '
=(2b) 1YEJ =2 b/EJ M, =-1710000. Nmm
o b Xn = 30. mm
L= (1) vEIdx=[x] wVEI Y= 53.mm
y u u,= 9.mm
=(2b) 1/EJ =2 b/EJ b v = 29,96 mm
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 0, =-Mv/J, = 208.3 N/mm’
= 2L
=(b-b+1/3b) LEJ =1/3 b/E] X mm
. y.= 41l.mm
%= ["(50?) v dx = [13 b2 ]] VED I6 v, = 17.96 mm )
0, = -Mv/J, = 124.9 N/mm
=(1/3b) 1/EI = 1/3 b/EJ c u
( ) o 1,= 7.553 N/mm’
1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ 0, = Vo’+31° = 125.6 N/mm®

J12
118
124
130
x
laz

mm ° S = 4954. mm’®

= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ
1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ
1% = [*(va xib) Fo 1EI dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ
1 = (12 -1/4 x1b ) Fb 183 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ
L = ['(1/2 - xtb +1/2 ¥1b? ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ
1 = [(1/2 x2b* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



REAZIONI 211463

Cl03.xxxx.027

°Q)

"/ 11aF
1/7Fb
17F

F
E F
1/4F "
89/14F
G
Ju.
S
™
H G
H
G
- —_—,
F F
33/14F L/zF 1/2F
5/14Fb
¥\ 14k
A
J4l/7F
1/4F
—_—
AN
1/4F
5/14Fb
33/14F
c
5/2Fb
5/2F 5/2F
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

AZIONI INTERNE 211463

Cl03.xxxx.027

1/4 0 0
E| ‘g -1/7
= E
= E
= H
= s ‘E <
—] = —'H I
= 3 ki =
H g
= H
E} H
— | &
=S —— 1 f < 1/2
:‘g T T T T T T T T o = 12
=i 5 E 3
— = = ™
= < | =]
= H
=| |=
H [\ =]
= R E
= E
= =
H I B
= S E
= 0 B 5/2
EV7 EV7 3314 -47/14
—[+]—F Tl e
17 00 0
= o
= © |
\
|
‘ |
‘ \
‘ \
\
\
\
|
} \
| 3 |
| <l 0 0 o
\ g e
| < |
| | |
| |
\
| |
\
| \ \
| [ \
| | |
< \
< | |
L0 |5 |
5/14 o
512 -5/2
CED ro
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



G2'€0'0¢C

€T°€0°LZ'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[dARZ O}0pY ©

LZOXXXX'E0ID

€IYTTZ ILVLTINSIY 3 OLNINIdID0dd

G2'€0°0¢C

reubasse 1youed ep suoissay °N ﬂHw

¢/S- 2/S-

T

0
vIT vIT-

et

€T°€0°/2'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[DARZ O}opY ©

T=X eonelsiad ep auoissaly *I ﬂ H w

o
o

ooyelsiadi 0j0d[ed Ip BWAYIS

N

N

LZOXXXX"E0ID

€IYTTC ILVLTINSIY 3 OLNINIAID0dd



PROCEDIMENTO E RISULTATI 211463

Cl03.xxxx.027

PROCEDIMENTO E RISULTATI 211463

Quadro contributi PLV per iperstatica X=W g

Cl03.xxxx.027

Sviluppi di calcolo iperstatica

M) M, (%) 6 MM, MB| MM, [JM(M/EI+E)dx | [XM, M, /EJdx
ABb [-1+x/b -2Fx-1/29x° 0 |2Fx-312Fx°Ib-1/20x° b | O |1-2x/b+x’/b? ,
, , , . (3/8+0)Fb°/EJ | 1/3Xb/EJ
BA b x/b 5/2Fb-3Fx+1/2gx 0 |5/2Fx-3Fx‘/b+1/2gx’/b| O x/b
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb*/EJ 2Xb/EJ
DA2b [ -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx*/b | 0 |1-2x/b+x°/b° ,
, - (1/6+0)Fb°/EJ | 1/3Xb/EJ
EDb | -x/b -1/2Fx 0 1/2Fx/b 0 x°Ib
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 -Fb/EJ 0 0 0
0+0 0
GF b 0 0 Fb/EJ 0 0 0
GCb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2qx 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| 0 0 0 0
, 0+0 0
BHb 0 -1/4Fx+1/20x 0 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EHb 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g -5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

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

20.03.25
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PROCEDIMENTO E RISULTATI 211463

Cl03.xxxx.027

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ
b
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI

=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI

=(2b) 1/EJ =2 b/EJ
=0(1) vesdx=[x]. ves

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

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3

=(b-b+13b) LEJ =1/3 b/E]
%= ["(50?) v dx = [13 b2 ]] VED
=(u3b) VEJ =13 b/EI

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1% = [*(va xib) Fo 1EI dx = [1/8 b ] Fb 1/E3

=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

2b 2b
Ly =] (v2-1/axb ) Fb UEI dx = [12x-1/8 x/b ] Fb 1/EJ

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

b
L% = [°(1/2 - b +1/2 x16° ) Fb 1/EJ dx = [1/2 x -1/2 xIb +1/6 x*/b? | Fb 1/EJ
[e] o

=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 x2b* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E

=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

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

20.03.25
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412
418
430
436
x
148

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

A= 912. mm’

J, = 289000. mm*

J, = 67104. mm*

Yo = 22.51 mm

T,= 2550.N

M, =-2065500. Nmm

Xp = 36. mm

Y= 53.mm

u,= 12.mm

v, = 30.49 mm

0, = -Mv/J, = 217.9 NImm’
X, = 24.mm

y.= 43.mm

v, = 20.49 mm

o, =-Mv/J, = 146.4 Nimm’
T, = 3.484 N/mm’

c
0, = Vo*+31° = 146.5 N/mm’
S'= 4738. mm®

20.03.25
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PROCEDIMENTO E RISULTATI 225153

Cl03.xxxx.028

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 225153

Cl03.xxxx.028

Sviluppi di calcolo iperstatica

M) M, (%) 6 MM, MB| MM, [JM(M/EI+E)dx | [XM, M, /EJdx
ABb |-1+x/b -2Fx-1/2gx° 0 |2Fx-312Fx°Ib-1/20x° b | O |1-2x/b+x’/b? ,
, , , . (3/8+0)Fb°/EJ | 1/3Xb/EJ
BA b x/b 5/2Fb-3Fx+1/2gx 0 |5/2Fx-3Fx‘/b+1/2gx’/b| O x/b
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb*/EJ 2Xb/EJ
DA2b [ -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx*/b | 0 |1-2x/b+x°/b° ,
, - (1/6+0)Fb°/EJ | 1/3Xb/EJ
EDb | -x/b -1/2Fx 0 1/2Fx/b 0 x°Ib
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GF b 0 0 0 0 0 0
GCb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2qx 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2gx*|-Fb/EJ 0 0 0
, 0+0 0
BHb 0 -1/4Fx+1/2gx Fb/EJ 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EHb 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g -5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

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

20.03.25
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b
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ o
=(b-b+1 UEJ +1 1 1/4 b/EJ=7/12 blE 53
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] Ae 882 mm
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 3,= 278746, mm"
_ 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ Jaz 5| Ot J,= 79974. mm
41 Yy = 19.6 mm
L% =["(1) vEIdx=[x]" wEI T = 2295 N
AD " Jo - o L y = .
- (2 b) 1EJ =2 blEJ M, =-1913500. Nmm
2b 2 Xn = 30. mm
L= (1) vEIdx=[x] wVEI y y = 53.mm
u,= 9.mm
=(2b) 1/EJ =2 b/EJ b . V< s34 mm
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 \ / o, = -MviJ, = 229.3 N/mm?
=(b-b+1/3b) 1/EJ = 1/3 b/E J12 X, = 21.mm
b y.= 41l.mm
%= ["(50?) v dx = [13 b2 ]] VED V.= 21.4mm 2
o, =-Mv/J, = 146.9 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ c u
( ) o 1,= 7.523 N/mm’
L = [°(2 x/b -3/2 I -1/2 x6° ) Fb U/EJ dx + 1 0 1/4 FbE] 0, =Vo*+31 = 147.5 N/mm?
f mm ° 5 8 & 8 x 8 S = 5655, mm®

= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ
1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ
1% = [*(va xib) Fo 1EI dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ
1 = (12 -1/4 x1b ) Fb 183 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ
L = ['(1/2 - xtb +1/2 ¥1b? ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ
1 = [(1/2 x2b* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ
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PROCEDIMENTO E RISULTATI 251904

Cl03.xxxx.029

PROCEDIMENTO E RISULTATI 251904

Quadro contributi PLV per iperstatica X=W g

Cl03.xxxx.029

Sviluppi di calcolo iperstatica

M) M, (%) 6 MM, MB| MM, [JM(M/EI+E)dx | [XM, M, /EJdx
ABb [-1+x/b -2Fx-1/29x° 0 |2Fx-312Fx°Ib-1/20x° b | O |1-2x/b+x’/b? ,
, , , . (3/8+0)Fb°/EJ | 1/3Xb/EJ
BA b x/b 5/2Fb-3Fx+1/2gx 0 |5/2Fx-3Fx‘/b+1/2gx’/b| O x/b
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb*/EJ 2Xb/EJ
DA2b [ -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx*/b | 0 |1-2x/b+x°/b° ,
, - (1/6+0)Fb°/EJ | 1/3Xb/EJ
EDb | -x/b -1/2Fx 0 1/2Fx/b 0 x°Ib
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GF b 0 0 0 0 0 0
GCb 0 0 -Fb/EJ 0 0 0
0+0 0
CGb 0 0 Fb/EJ 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2qx 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| 0 0 0 0
, 0+0 0
BHb 0 -1/4Fx+1/20x 0 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EHb 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g -5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

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

20.03.25



PROCEDIMENTO E RISULTATI 251904 Cl03.xxxx.029

PROCEDIMENTO E RISULTATI 251904

Cl03.xxxx.029

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1% = [*(va xib) Fo 1EI dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1 = (12 -1/4 x1b ) Fb 183 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

L = ['(1/2 - xtb +1/2 ¥1b? ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-1/2b +1/6 b ) Fb 1/EJ = 1/6 Fb%/EJ

1 = [(1/2 x2b* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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A= 810.mm’

J, = 227958. mm*

J,= 77166. mm*

Yo = 17.34 mm

T,= 1675.N

M, = -1524250. Nmm

Xn = 30. mm

Y= 53.mm

u,= 9.mm

v, = 35.66 mm

o, =-Mv/J, = 238.4 N/mm’
X, = 21.mm

y.= 43.mm

v, = 25.66 mm

0, =-Mv/J, = 171.5 N/mm’
1,= 4.689 N/mm’

0, = Vo*+31° = 171.7 N/mm’
s’ = 3829. mm°
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AZIONI INTERNE 240664

Cl03.xxxx.030
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PROCEDIMENTO E RISULTATI 240664

Cl03.xxxx.030

PROCEDIMENTO E RISULTATI 240664

Quadro contributi PLV per iperstatica X=W g

Cl03.xxxx.030

Sviluppi di calcolo iperstatica

M) M, (%) 6 MM, MB| MM, [JM(M/EI+E)dx | [XM, M, /EJdx
ABb [-1+x/b -2Fx-1/29x° 0 |2Fx-312Fx°Ib-1/20x° b | O |1-2x/b+x’/b? ,
, , , . (3/8+0)Fb°/EJ | 1/3Xb/EJ
BA b x/b 5/2Fb-3Fx+1/2gx 0 |5/2Fx-3Fx‘/b+1/2gx’/b| O x/b
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb*/EJ 2Xb/EJ
DA2b [ -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx*/b | 0 |1-2x/b+x°/b° ,
, - (1/6+0)Fb°/EJ | 1/3Xb/EJ
EDb | -x/b -1/2Fx 0 1/2Fx/b 0 x°Ib
EF b 0 0 -Fb/EJ 0 0 0
0+0 0
FEb 0 0 Fb/EJ 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GF b 0 0 0 0 0 0
GCb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2qx 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| 0 0 0 0
, 0+0 0
BHb 0 -1/4Fx+1/20x 0 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EHb 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g -5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 240664 Cl03.xxxx.030 PROCEDIMENTO E RISULTATI 240664 Cl03.xxxx.030

b
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ o
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bIE .53
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] Ae o8h mm?
LY :f;( X’Ib*) VEJdx+1 1 14 bEI=[13x0*]  1/EI +1 1 1/4 b/EJ > J,= 322059. mm*
_ 4
=(U3b) VEJ +1 1 1/4 b/EJ=7/12 bIE] luz J, = 73152. mm
Yy = 24.16 mm
L =I2b(1 ) 1/EJ dx = [ X ]Zb 1/EJ T = 4650. N
AD ° ° y '
~(2b) VEI =2 bIEJ M, = -2232000. Nmm
2b 2 Xp = 36. mm
L= (1) vEIdx=[x] wVEI u y = 53.mm
y u,= 12.mm
=(2b) 1/EJ =2 b/EJ b V"~ 2664 mm
LY =j:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E o, = -Mv/J, = 199.3 N/mm’
= 24.
=(b-b+1/3b) 1/EJ = 1/3 b/EJ Xe mm
b affr. y.= 7.mm
%= ["(50?) v dx = [13 b2 ]] VED ls 7 v, = -17.16 mm 2
o, =-Mv/J, =-118.6 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ c u
( ) o 1,= 7.566 N/mm’
L = [°(2 x/b -3/2 I -1/2 x6° ) Fb U/EJ dx + 1 0 1/4 FbE] 0, = Vo%+31 = 119.3 N/mm?
f mm ° 34 9 8 & x 3 S = 6306. mm®

= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ
1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ
1% = [*(va xib) Fo 1EI dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ
1 = (12 -1/4 x1b ) Fb 183 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ
L = ['(1/2 - xtb +1/2 ¥1b? ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ
1 = [(1/2 x2b* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



REAZIONI 238723 Cl03.xxxx.031 AZIONI INTERNE 238723 Cl03.xxxx.031
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PROCEDIMENTO E RISULTATI 238723 Cl03.xxxx.031 PROCEDIMENTO E RISULTATI 238723 ClI03.xxxx.031

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2FX  |-Fb/EJ 0 0 0
0+0 0
CBb 0 2Fx Fb/EJ 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GFb 0 -1/2Fx+1/2GX 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
, 0+0 0
BH b 0 1/2gx 0 0 0 0
HE b 0 1/2Fb-1/2Fx 0 0 0 0
0+0 0
EHb 0 -1/2Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 238723 Cl03.xxxx.031

PROCEDIMENTO E RISULTATI 238723

Cl03.xxxx.031

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 1128 mm’

J, = 321538. mm’

J,= 121536. mm*

Yo = 19.93 mm

T, = 3920.N

M, = -2038400. Nmm

X, = 36.mm

Ym= 53.mm

u,= 12.mm

vV, = 33.07 mm

o, =-Mv/J, = 209.7 N/mm’
X, = 24.mm

y.= 42.mm

V.= 22.07 mm

o, =-Mv/J, = 139.9 N/mm’
T, = 5.562 N/mm’

0, = Vo*+31° = 140.3 N/mm’
S’ = 5474. mm’
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REAZIONI 224763 Cl03.xxxx.032 AZIONI INTERNE 224763 Cl03.xxxx.032
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PROCEDIMENTO E RISULTATI 224763 Cl03.xxxx.032 PROCEDIMENTO E RISULTATI 224763 Cl03.xxxx.032

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GFb 0 -1/2Fx+1/2GX 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
, 0+0 0
BH b 0 1/2gx 0 0 0 0
HE b 0 1/2Fb-1/2Fx  |-Fb/EJ 0 0 0
0+0 0
EHb 0 -1/2Fx Fb/EJ 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 224763 Cl03.xxxx.032

PROCEDIMENTO E RISULTATI 224763

Cl03.xxxx.032

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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A= 594 mm’
J, = 206801. mm’

Yy = 20.38 mm

T,= 2440.N

M, =-1390800. Nmm
X, = 30.mm

Ym= 53.mm

u,= 9.mm

vV, = 32.62 mm

o, =-Mv/J, = 219.4 N/mm’

m

X, = 21.mm

y.= 44.mm

V.= 23.62 mm

o, =-Mv/J, = 158.9 N/mm’
1,= 6.54 N/mm’

c
0, = Vo*+31° = 159.3 N/mm’
S = 3326. mm°

20.03.25



REAZIONI 248492 Cl03.xxxx.033 AZIONI INTERNE 248492 Cl03.xxxx.033
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PROCEDIMENTO E RISULTATI 248492 Cl03.xxxx.033 PROCEDIMENTO E RISULTATI 248492 Cl03.xxxx.033

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GFb 0 -1/2Fx+1/2GX 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 -Fb/EJ 0 0 0
0+0 0
GHb 0 0 Fb/EJ 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
, 0+0 0
BH b 0 1/2gx 0 0 0 0
HE b 0 1/2Fb-1/2Fx 0 0 0 0
0+0 0
EHb 0 -1/2Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 248492 Cl03.xxxx.033

PROCEDIMENTO E RISULTATI 248492

Cl03.xxxx.033

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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654. mm’
,= 244740. mm*

~ >
1l

J, = 46890. mm*
Yy = 34.05 mm
T,= 2540.N
M, =-1651000. Nmm
X, = 12.mm
u,= -9.mm
v, =-34.05 mm
o, = -Mv/J, = -229.7 NImm®
X, = 21.mm
y.= 9.mm
. =-25.05 mm

V,
o, =-Mv/J, = -169. N/mm’

C

1= 6.627 N/mm*

c
0, = Vo’+31° = 169.4 N/mm®
3

20.03.25



REAZIONI 218343 Cl03.xxxx.034 AZIONI INTERNE 218343 Cl03.xxxx.034
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PROCEDIMENTO E RISULTATI 218343 Cl03.xxxx.034 PROCEDIMENTO E RISULTATI 218343 Cl03.xxxx.034

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 1/2Fx-1/2qx° | -Fb/EJ 0 0 0
, 0+0 0
GFb 0 -1/2Fx+1/29x° | Fb/EJ 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
, 0+0 0
BH b 0 1/2gx 0 0 0 0
HE b 0 1/2Fb-1/2Fx 0 0 0 0
0+0 0
EHb 0 -1/2Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 218343 Cl03.xxxx.034

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

PROCEDIMENTO E RISULTATI 218343

Cl03.xxxx.034

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

,= 264856. mm*
J, = 83826. mm*

Yy = 36.77 mm

T,= 2460.N

M, =-1722000. Nmm
X, = 12.mm

u,= -9.mm

v_ =-36.77 mm

m

g, = -Mv/J, = -239.1 N/mm®

m
X, = 21.mm

y.= 10.mm
Vv, =-26.77 mm
o, =-Mv/J, = -174. NImm®

C

1= 6.715 N/mm*

c
0, = Vo’+31° = 174.4 NImm®
3

20.03.25
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PROCEDIMENTO E RISULTATI 271093

Cl03.xxxx.035

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 271093

Cl03.xxxx.035

M) M,(X) ) MM, M,0 MM, [JM M /EJ+8)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 3/2Fx-FxX/b-1/20x*/b 0 1-2x/b+x’ /b’ ,
, , , . (7/24+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx‘/b+1/2gx’/b 0 xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 0 0 0 0 1
0+0 2Xb/EJ
DA 2b -1 0 0 0 0 1
DEb | 1-x/b 0 -Fb/EJ 0 -FB/EJ+FX/E] | 1-2x/b+x°[b ,
- (0-1/2)Fb’/EJ | 1/3Xb/EJ
EDb -x/b 0 Fb/EJ 0 -Fx/EJ xIb
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 1/2Fx-1/2gx° 0 0 0 0
. 0+0 0
GFb 0 -1/2Fx+1/2gx 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
) 0+0 0
BHb 0 1/2gx 0 0 0 0
HE b 0 1/2Fb-1/2Fx 0 0 0 0
0+0 0
EHb 0 -1/2Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -5/24Fb%/EJ 35/12Xb/EJ
iperstatica X=W g 1/14Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 271093 Cl03.xxxx.035

PROCEDIMENTO E RISULTATI 271093

Cl03.xxxx.035

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ
L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ
1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
0= [(-1+xmb)6 dx=[-x+1/2x2b] 6
=(-b+1/2b) 68 =-1/2 Fb’/EJ
1= [(xb) e dx=[12xm] 6
=(12b) 6 =-1/2 Fo’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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984. mm’
, = 337339. mm*
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J,= 77472. mm*

Yy = 31.85 mm

T,= 2820.N

M, = -2115000. Nmm

X, = 12.mm

u,= -12. mm

v, =-31.85 mm

g, = -Mv/J, = -199.7 N/mm’
X, = 24.mm

y.= 11.mm

v, =-20.85 mm

a, = -Mv/J, = -130.7 N/mm’
T, = 3.871 N/mm’

0, = Vo’+31° = 130.9 N/mm’
S’ = 5556. mm®
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PROCEDIMENTO E RISULTATI 216255 Cl03.xxxx.036 PROCEDIMENTO E RISULTATI 216255 Cl03.xxxx.036

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GFb 0 -1/2Fx+1/2gx 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/29x’ |-Fb/EJ 0 0 0
, 0+0 0
BH b 0 1/2gx Fb/EJ 0 0 0
HE b 0 1/2Fb-1/2Fx 0 0 0 0
0+0 0
EHb 0 -1/2Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 216255 Cl03.xxxx.036

PROCEDIMENTO E RISULTATI 216255

Cl03.xxxx.036

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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A= 1200. mm’
, = 368598. mm*
,= 131904. mm*

g

J

J

Yy, = 34.22 mm

T,= 2820.N

M, =-2256000. Nmm
X, = 12.mm

u,= -12. mm

v, =-34.22 mm

a,, = -Mv/J, = -209.4 N/mm®
X, = 24.mm

y.= 12.mm

vV, =-22.22 mm

o, =-Mv/J, = -136. N/mm’
T, = 4.024 N/mm’

0, = Vo’+31° = 136.2 N/mm®
S = 6312. mm’

20.03.25
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PROCEDIMENTO E RISULTATI 944381 Cl03.xxxx.037 PROCEDIMENTO E RISULTATI 944381 Cl03.xxxx.037

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GFb 0 -1/2Fx+1/2GX 0 0 0 0
GChb 0 0 -Fb/EJ 0 0 0
0+0 0
CGb 0 0 Fb/EJ 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
, 0+0 0
BH b 0 1/2gx 0 0 0 0
HE b 0 1/2Fb-1/2Fx 0 0 0 0
0+0 0
EHb 0 -1/2Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 944381 Cl03.xxxx.037

PROCEDIMENTO E RISULTATI 944381

Cl03.xxxx.037

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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A= 726.mm’
J, = 285657. mm*

Yy = 31.57 mm

T,= 2340.N

M, =-1989000. Nmm
X, = 12.mm

u,= -9.mm

v =-31.57 mm

m

o, = -Mv/J, = -219.8 N/mm’

m
X, = 21.mm
y.= 13.mm
Vv, =-18.57 mm
0, = -Mv/J, = -129.3 N/mm?

T, = 7.696 N/mm’
0, =Vo*+3t° = 130. N/mm’

S = 5637. mm®
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PROCEDIMENTO E RISULTATI 240450 Cl03.xxxx.038 PROCEDIMENTO E RISULTATI 240450 Cl03.xxxx.038

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EFb 0 0 -Fb/EJ 0 0 0
0+0 0
FEb 0 0 Fb/EJ 0 0 0
FGb 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GFb 0 -1/2Fx+1/2GX 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
, 0+0 0
BH b 0 1/2gx 0 0 0 0
HE b 0 1/2Fb-1/2Fx 0 0 0 0
0+0 0
EHb 0 -1/2Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 240450

Cl03.xxxx.038

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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418
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x

142

A= 942, mm’
J, = 316348. mm’
J, = 86634. mm*

Yy = 34.65 mm

T,= 2320.N

M, =-2088000. Nmm
X, = 12.mm

u,= -9.mm

m

v_ =-34.65 mm

m

g, = -Mv/J, = -228.7 NImm®

m

X, = 21.mm

y.= 13.mm
v, =-21.65 mm
a, = -Mv/J, = -142.9 N/mm’

C

1= 7.725 N/mm?

c
0, = Vo’+31° = 143.5 N/mm®
3

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 237128

Cl03.xxxx.039

PROCEDIMENTO E RISULTATI 237128

Quadro contributi PLV per iperstatica X=W g

Cl03.xxxx.039

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , . (7/24+0)Fb*/EJ | 1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx -Fb/EJ 0 0 0
0+0 0
CBb 0 2FX Fb/EJ 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 )
(1/2+0)Fb*/EJ 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 12Fb-3/2Fx+Fx’lb | 0 |1-2x/b+/b ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X“/b
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
) 0+0 0
FE b 0 1/2gx 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BHb 0 -1/4Fx 0 0 0 0
HE b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
EHb 0 1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/8Fb’/EJ 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25



PROCEDIMENTO E RISULTATI 237128 Cl03.xxxx.039

PROCEDIMENTO E RISULTATI 237128

Cl03.xxxx.039

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ

1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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=
=

J
J
Y,
X
v,
X

<)

T

M. =

<

X

m
U
m
0,=

C

Y. =
Vc:
O'Cz
TCZ
0'02
S =

1056. mm?
372596. mm*
83520. mm*
30.3 mm
3100. N
-2945000. Nmm
12. mm
-12. mm
-30.3 mm
-Mv/J, = -239.5 N/mm’
24. mm
13. mm
-17.3 mm
-Mv/J,, = -136.7 N/mm®
4.999 N/mm?
Vo®+3t° = 137. N/mm®
7211. mm®

20.03.25
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1/4F 1/4F 1/2F 1/2F
1/5Fb 1/2Fb 1/2Fb
7/110F 7/10F F 1/4 Y 12 T 2 0
= 8 7110 §
= E g
E F = B g
—a Ay = H H
=
24/5F E = N E e
;} E i
y S| E g
< 1/4F glg El < 0 g
1/5Fb = - =®H —— 3
9/5F = -E |
v E‘ ‘E |
= E [
E} E \
H © H =
= N E 5
= | H |
= H
H H [
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 248223

Cl03.xxxx.040

PROCEDIMENTO E RISULTATI 248223

Quadro contributi PLV per iperstatica X=W g

Cl03.xxxx.040

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , . (7/24+0)Fb*/EJ | 1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 )
(1/2+0)Fb*/EJ 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 12Fb-3/2Fx+Fx’lb | 0 |1-2x/b+/b ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X“/b
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
) 0+0 0
FE b 0 1/2gx 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BHb 0 -1/4Fx 0 0 0 0
HE b 0 -1/4Fb+1/4Fx |-Fb/EJ 0 0 0
0+0 0
EHb 0 1/4Fx Fb/EJ 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/8Fb’/EJ 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25



PROCEDIMENTO E RISULTATI 248223 Cl03.xxxx.040 PROCEDIMENTO E RISULTATI 248223 ClI03.xxxx.040

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bJE 15
(b-b+1/3b) 1/EI + 14 bIEI =7 b/b.] Az 1272 M
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI J,= 412017. mm*
_ 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ J, = 187952 mm
142 y. = 32.79 mm
xx [ 2b 9
Los=[(1) vEIdx=[x] vEJ / \ T,= 5020.N
=(2b) 1YEJ =2 b/EJ u M, =-2510000. Nmm
N b Xn = 12.mm
L= (1) vEIdx=[x] wVEI y U, = -12.mm
vV, =-32.79 mm
=(2b) 1E3 =2 biEY ) o, = -Mv/J, = -199.8 N/mm’
L =['(12xb+xb*) VEIdx=[ x- b +1/3 %% || 1/EI | . x,= 24.mm
o o 13
=(b-b+1/3b) LEJ =1/3 b/E] T Yo= 13 mm
- B . v, =-19.79 mm
%= ["(50?) v dx = [13 b2 ]] VED on 0, = -y, =-120.6 N/’
Jo T, = 8.082 N/mm
=(1/3b) 1/EI = 1/3 b/EJ c
( ) 0, =vo’+31° = 121.4 N/mm’
Xo _ 2,2 3,3 2 mm o S5 3 8 x % *_ 3
L = (372 x/b - X*Ib* -1/2 X’1b° ) Fb L/EJ dx + 1 O 1/4 Fb/EJ ‘ - > © : S'= 7960. mm

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ
1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ
12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ
1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 238290

Cl03.xxxx.041

PROCEDIMENTO E RISULTATI 238290

Quadro contributi PLV per iperstatica X=W g

Cl03.xxxx.041

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , . (7/24+0)Fb*/EJ | 1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 )
(1/2+0)Fb*/EJ 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 12Fb-3/2Fx+Fx’lb | 0 |1-2x/b+/b ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X“/b
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
) 0+0 0
FE b 0 1/2gx 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 -Fb/EJ 0 0 0
0+0 0
GHb 0 0 Fb/EJ 0 0 0
HB b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BHb 0 -1/4Fx 0 0 0 0
HE b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
EHb 0 1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/8Fb’/EJ 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25



PROCEDIMENTO E RISULTATI 238290 Cl03.xxxx.041 PROCEDIMENTO E RISULTATI 238290 ClI03.xxxx.041

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ ,
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bJE 15
(b-b+1/3b) 1/EI + 14 bIEI =7 b/b.] A= 1248 mm?
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI J,= 413282, mm*
> = 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ 0o, J, = 129888 mm
o b 142 a1 Yy = 22.68 mm
Los=[(1) vEIdx=[x] vEJ T, = 4880.N
_(2b) 1EJ =2 biED M, = -2684000. Nmm
N " Xn = 36.mm
L= (1) vEIdx=[x] wVEI , Y= 55.mm
- - u u,= 12.mm
(2b) 1/E3 =2 bEI b v = 32,52 mm
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 0, = -Mv/J, = 209.9 N/mm’
= 24
=(b-b+13b) LEJ = 1/3 b/EJ li2 Xe mm
R y.= 41l.mm
%= ["(50?) v dx = [13 b2 ]] VED V.= 18.32mm 2
o, =-Mv/J, = 119. N/mm
=(1/3b) 1/EI = 1/3 b/EJ c u
( ) o 1,= 8.148 N/mm’
LS =ﬁ(3/2 xIb - X°Ib® -1/2 X*/b* ) Fb 1/EJ dx + 1 0 1/4 Fb*/EJ 0, = vo’+31° = 119.8 N/mm®

412
418
430
136
x
148

mm 2 S = 8281. mm’®

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ
1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ
12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ
1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



REAZIONI 286143 Cl03.xxxx.042 AZIONI INTERNE 286143 Cl03.xxxx.042

A

D\ fE BN E
— >
1/4F 1/4F 1/2F 1/2F
1/5Fb 1/2Fb 1/2Fb
7/110F 7/10F F 1/4 Y 12 T 2 0
= 8 7110 §
= E g
E F = B g
—a Ay = H H
=
24/5F E = N E e
;} E i
y S| E g
< 1/4F glg El < 0 g
1/5Fb = - =®H —— 3
9/5F = -E |
v E‘ ‘E |
= E [
E} E \
H © H =
= N E 5
= | H |
= H
H H [
= ol £ [
24/5F F = 0 g 2 o
1/4Fb 1/2Fb = N - .
1/4F < Tor 1/4 1/4 9/5 14/5
H G
— < G —[l—F ERE
1/2F
15 e T T T e 0
H G o - - °
© 1/20‘ 1/2 ‘
w | 1ar A7+ | |
1/4Fb 1/2Fb
24/5F E } }
\ [
\ [
\ [
| \
& ol
< 7|
0 0
< 7
- i

\

\

\

\

\

9/5F }

3/10Fb

I\ 14F }
\

\

\

\

\

\

\

3
— ?
5 c ong L e °
2 2
AL [ B8 B c
1/aF 1/4F
3/10Fb 2Fb 2Fb
a/5F 14/5F 2F 2F CEH e

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 286143

Cl03.xxxx.042

PROCEDIMENTO E RISULTATI 286143

Quadro contributi PLV per iperstatica X=W g

Cl03.xxxx.042

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , . (7/24+0)Fb*/EJ | 1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 )
(1/2+0)Fb*/EJ 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 12Fb-3/2Fx+Fx’lb | 0 |1-2x/b+/b ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X“/b
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
) 0+0 0
FE b 0 1/2gx 0 0 0 0
FGb 0 -1/2Fx -Fb/EJ 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx Fb/EJ 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BHb 0 -1/4Fx 0 0 0 0
HE b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
EHb 0 1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/8Fb’/EJ 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25



PROCEDIMENTO E RISULTATI 286143

Cl03.xxxx.042

PROCEDIMENTO E RISULTATI 286143

Cl03.xxxx.042

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ
b
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI

=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI

=(2b) 1/EJ =2 b/EJ
=0(1) vesdx=[x]. ves

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

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3

=(b-b+13b) LEJ =1/3 b/E]
%= ["(50?) v dx = [13 b2 ]] VED
=(u3b) VEJ =13 b/EI

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3

=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

2b 2b
Ly =] (v2-1/axb) Fb UEI dx = [12x-1/8 xIb ] Fb 1/EJ

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

b
L% = [°(1/2 -3/2 xib + xI6° ) Fb 1/EJ dx = [1/2 x 314 xb +1/3 x*b? | Fb 1/EJ
[e] o
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ
b
1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3

=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

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

20.03.25

412
418
124

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

A= 702. mm’
J, = 278693. mm*
J, = 44010. mm*

Y= 24.63 mm

T,= 3360.N

M, =-2016000. Nmm
Xn, = 30.mm

Ym= 55.mm

u,= 9.mm

v, = 30.37 mm

o, = -Mv/J, = 219.7 N/mm’
X.= 21L.mm

y.= 7.mm

v, =-17.63 mm

S =
o, = -Mv/J, = -127.5 N/mm’
1,= 11.17 N/mm?

0, =Vo*+31° = 129. N/mm’

S = 5559. mm®

20.03.25



REAZIONI 239692 Cl03.xxxx.043 AZIONI INTERNE 239692 Cl03.xxxx.043

A

D\ fE BN E
— >
1/4F 1/4F 1/2F 1/2F
1/5Fb 1/2Fb 1/2Fb
7/110F 7/10F F 1/4 Y 12 T 2 0
= 8 7110 §
= E g
E F = B g
—a Ay = H H
=
24/5F E = N E e
;} E i
y S| E g
< 1/4F glg El < 0 g
1/5Fb = - =®H —— 3
9/5F = -E |
v E‘ ‘E |
= E [
E} E \
H © H =
= N E 5
= | H |
= H
H H [
= ol £ [
24/5F F = 0 g 2 o
1/4Fb 1/2Fb = N - .
1/4F < Tor 1/4 1/4 9/5 14/5
H G
— < G —[l—F ERE
1/2F
15 e T T T e 0
H G o - - °
© 1/20‘ 1/2 ‘
w | 1ar A7+ | |
1/4Fb 1/2Fb
24/5F E } }
\ [
\ [
\ [
| \
& ol
< 7|
0 0
< 7
- i

\

\

\

\

\

9/5F }

3/10Fb

I\ 14F }
\

\

\

\

\

\

\

3
— ?
5 c ong L e °
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AL [ B8 B c
1/aF 1/4F
3/10Fb 2Fb 2Fb
a/5F 14/5F 2F 2F CEH e

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 239692

Cl03.xxxx.043

PROCEDIMENTO E RISULTATI 239692

Quadro contributi PLV per iperstatica X=W g

Cl03.xxxx.043

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , . (7/24+0)Fb*/EJ | 1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 )
(1/2+0)Fb*/EJ 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 12Fb-3/2Fx+Fx’lb | 0 |1-2x/b+/b ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X“/b
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
) 0+0 0
FE b 0 1/2gx 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 1/4Fb-1/4Fx -Fb/EJ 0 0 0
0+0 0
BHb 0 -1/4Fx Fb/EJ 0 0 0
HE b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
EHb 0 1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/8Fb’/EJ 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25



PROCEDIMENTO E RISULTATI 239692

Cl03.xxxx.043

PROCEDIMENTO E RISULTATI 239692

Cl03.xxxx.043

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ
b
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI

=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI

=(2b) 1/EJ =2 b/EJ
=0(1) vesdx=[x]. ves

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

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3

=(b-b+13b) LEJ =1/3 b/E]
%= ["(50?) v dx = [13 b2 ]] VED
=(u3b) VEJ =13 b/EI

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3

=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

2b 2b
Ly =] (v2-1/axb) Fb UEI dx = [12x-1/8 xIb ] Fb 1/EJ

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

b
L% = [°(1/2 -3/2 xib + xI6° ) Fb 1/EJ dx = [1/2 x 314 xb +1/3 x*b? | Fb 1/EJ
[e] o
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ
b
1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3

=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

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

20.03.25

45

412
418
430
136

mm o

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

A= 960. mm’

J, = 334225 mm*

J, = 69408. mm*

Yo = 24.09 mm

T,= 3820.N

M, = -2483000. Nmm

Xp = 36. mm

Y= 55.mm

u,= 12.mm

v, = 30.91 mm

0, =-Mv/J, = 229.7 N/mm’
X, = 24.mm

y.= 45.mm

v, = 20.91 mm

o, =-Mv/J, = 155.4 Nimm’
T, = 5.155 N/mm’

c
0, = Vo*+31° = 155.6 N/mm’
S'= 5412. mm®

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 238791

Cl03.xxxx.044

PROCEDIMENTO E RISULTATI 238791

Quadro contributi PLV per iperstatica X=W g

Cl03.xxxx.044

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , . (7/24+0)Fb*/EJ | 1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 )
(1/2+0)Fb*/EJ 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 12Fb-3/2Fx+Fx’lb | 0 |1-2x/b+/b ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X“/b
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
) 0+0 0
FE b 0 1/2gx 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 -Fb/EJ 0 0 0
) 0+0 0
CGb 0 1/2gx Fb/EJ 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BHb 0 -1/4Fx 0 0 0 0
HE b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
EHb 0 1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/8Fb’/EJ 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25



PROCEDIMENTO E RISULTATI 238791

Cl03.xxxx.044

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ
b
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI

=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI

=(2b) 1/EJ =2 b/EJ
=0(1) vesdx=[x]. ves

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

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3

=(b-b+13b) LEJ =1/3 b/E]
%= ["(50?) v dx = [13 b2 ]] VED
=(u3b) VEJ =13 b/EI

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3

=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

2b 2b
Ly =] (v2-1/axb) Fb UEI dx = [12x-1/8 xIb ] Fb 1/EJ

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

b
L% = [°(1/2 -3/2 xib + xI6° ) Fb 1/EJ dx = [1/2 x 314 xb +1/3 x*b? | Fb 1/EJ
[e] o
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ
b
1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3

=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

PROCEDIMENTO E RISULTATI 238791

Cl03.xxxx.044

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

20.03.25

412
418
124
430
x
142

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

A= 918. mm’
J, = 319684. mm*
J, = 80946. mm*

Yo = 20.95 mm

T,= 3200.N

M, =-2240000. Nmm
Xn = 30. mm

Y= 55.mm

u,= 9.mm

m

v, = 34.05 mm

o, =-Mv/J, = 238.6 N/mm’
X, = 21.mm

y.= 41l.mm

v, = 20.05 mm

o, =-Mv/J, = 140.5 N/mm’
1,= 10.96 N/mm’

0, = Vo*+31° = 141.8 N/mm’
S'= 6570. mm®

20.03.25
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1/4F 1/4F 1/2F 1/2F
1/5Fb 1/2Fb 1/2Fb
7/110F 7/10F F 1/4 Y 12 T 2 0
= 8 7110 §
= E g
E F = B g
—a Ay = H H
=
24/5F E = N E e
;} E i
y S| E g
< 1/4F glg El < 0 g
1/5Fb = - =®H —— 3
9/5F = -E |
v E‘ ‘E |
= E [
E} E \
H © H =
= N E 5
= | H |
= H
H H [
= ol £ [
24/5F F = 0 g 2 o
1/4Fb 1/2Fb = N - .
1/4F < Tor 1/4 1/4 9/5 14/5
H G
— < G —[l—F ERE
1/2F
15 e T T T e 0
H G o - - °
© 1/20‘ 1/2 ‘
w | 1ar A7+ | |
1/4Fb 1/2Fb
24/5F E } }
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| \
& ol
< 7|
0 0
< 7
- i

\

\

\

\

\

9/5F }

3/10Fb

I\ 14F }
\

\

\

\

\

\

\

3
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5 c ong L e °
2 2
AL [ B8 B c
1/aF 1/4F
3/10Fb 2Fb 2Fb
a/5F 14/5F 2F 2F CEH e

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 238620

Cl03.xxxx.045

PROCEDIMENTO E RISULTATI 238620

Quadro contributi PLV per iperstatica X=W g

Cl03.xxxx.045

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , . (7/24+0)Fb*/EJ | 1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 )
(1/2+0)Fb*/EJ 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 12Fb-3/2Fx+Fx’lb | 0 |1-2x/b+/b ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X“/b
EFb 0 |-1/2Fb+Fx-1/2gx’ |-Fb/EJ 0 0 0
) 0+0 0
FE b 0 1/2qx Fb/EJ 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BHb 0 -1/4Fx 0 0 0 0
HE b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
EHb 0 1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/8Fb’/EJ 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25



PROCEDIMENTO E RISULTATI 238620

Cl03.xxxx.045

PROCEDIMENTO E RISULTATI 238620

Cl03.xxxx.045

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ
b
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI

=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI

=(2b) 1/EJ =2 b/EJ
=0(1) vesdx=[x]. ves

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

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3

=(b-b+13b) LEJ =1/3 b/E]
%= ["(50?) v dx = [13 b2 ]] VED
=(u3b) VEJ =13 b/EI

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3

=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

2b 2b
Ly =] (v2-1/axb) Fb UEI dx = [12x-1/8 xIb ] Fb 1/EJ

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

b
L% = [°(1/2 -3/2 xib + xI6° ) Fb 1/EJ dx = [1/2 x 314 xb +1/3 x*b? | Fb 1/EJ
[e] o
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ
b
1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3

=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

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

20.03.25

mm

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

o)

T

46

112

418

124

430

142

A= 846. mm’
J, = 274282. mm*
J, = 78138. mm*

Yy = 18.9mm

T,= 2020. N

M, =-1515000. Nmm
Xn, = 30.mm

Ym= 55.mm

u,= 9.mm

V,= 36.1mm

0, =-Mv/J, = 199.4 N/mm’
X.= 21L.mm

y.= 46.mm

v, 27.1 mm

S =
o, = -Mv/J, = 149.7 NImm’
1,= 5.455 N/mm’

0, =Vo*+3t° = 150. N/mm’

S = 4444. mm®

20.03.25



REAZIONI 939051

Cl03.xxxx.046

D\ E
5/4F 5/4F Eq >F
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8/5F
4
F
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G
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F
8/5F
1/10Fb
I 314F
A
23/5F IF
3/4F
B c
AL [ B8 BN c
3/4F 3/4F
1/10Fb 2Fb 2Fb
8/5F 13/5F 2F 2F
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

AZIONI INTERNE 939051

Cl03.xxxx.046
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25
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PROCEDIMENTO E RISULTATI 939051

Cl03.xxxx.046

PROCEDIMENTO E RISULTATI 939051 Cl03.xxxx.046

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx -Fb/EJ 0 0 0
0+0 0
CBb 0 2FX Fb/EJ 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
. . (-1/6+0)Fb°/EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -3/4Fb+3/4Fx 0 0 0 0
0+0 0
BHb 0 3/4Fx 0 0 0 0
HE b 0 3/4Fb-3/4Fx 0 0 0 0
0+0 0
EHb 0 -3/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 939051 Cl03.xxxx.046 PROCEDIMENTO E RISULTATI 939051 Cl03.xxxx.046

b
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ o
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bIE 155
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] A= 1082
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI > J, = 363732. mm*
_ 4
=(U3b) VEJ +1 1 1/4 b/EJ=7/12 bIE] J, = 75456. mm
{42 /\ Y, = 25.55mm
L =I2b(1 ) 1/EJ dx = [ X ]Zb 1/EJ T = 3240. N
AD ° ° y '
—(2b) UEJ =2 biEJ M, = -2592000. Nmm
2b 2 Xp = 36. mm
L= (1) vEIdx=[x] wVEI . y = 55 mm
= = y u,= 12. mm
(2b) 1/E3 =2 bEI b V= 2045 mm
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E o, = -MviJ, = 209.9 N/mm’
= 24.
=(b-b+1/3b) 1/EJ = 1/3 b/EJ ;c_ 7;‘"’?
b Tc c” :
L :f;( x’Ib*) VEI dx = [13 07 | 1EI 1 / 7 v, = -18.55 mm 2
g, =-Mv/J, =-132.2 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ c u
(v3b) o T,= 4.99 N/mm’
LS =f)(3/2 xIb - X°Ib® -1/2 X*/b* ) Fb 1/EJ dx + 1 0 1/4 Fb*/EJ 0, =Vo*+31 = 132.4 N/mm?

412
418
430
136
x
148

mm 2 S = 6722. mm®

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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F
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I 314F
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1/10Fb 2Fb 2Fb
8/5F 13/5F 2F 2F
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

AZIONI INTERNE 241015

Cl03.xxxx.047
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PROCEDIMENTO E RISULTATI 241015

Cl03.xxxx.047

PROCEDIMENTO E RISULTATI 241015 ClI03.xxxx.047

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
. . (-1/6+0)Fb°/EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -3/4Fb+3/4Fx 0 0 0 0
0+0 0
BHb 0 3/4Fx 0 0 0 0
HE b 0 3/4Fb-3/4Fx -Fb/EJ 0 0 0
0+0 0
EHb 0 -3/4Fx Fb/EJ 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 241015 ClI03.xxxx.047 PROCEDIMENTO E RISULTATI 241015 ClI03.xxxx.047

b
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ o
=(b-b+1 1EJ +1 1 1/4 b/IEJ=7/12 bIE 55
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] e 1176,
Lﬁ:f;( X’Ib*) VEJdx+1 1 14 bEI=[13x0*]  1/EI +1 1 1/4 b/EJ 46 J,= 375010. mm*
} odt; - 4
=(13b) 1/EJ +1 1 1/4 b/E] =7/12 b/E] > " J, = 123840. mm
Yy, = 21.32 mm
L% =["(1) vEIdx=[x]" wEI T = 2880.N
AD ~ Jo X=1x1, /\ y = -
M, =-2448000. Nmm
=(2b) 1/EJ =2 b/EJ x
2b 2 y Xp = 36. mm
L= (1) vEIdx=[x] wVEI y = 55 mm
u = 12. mm
=(2b) L/EJ =2 b/EJ m
(20) . . V,, = 33.68 mm
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E \ / 0, = -Mv/J, = 219.9 N/mm®
= 24
=(b-b+1/3b) 1/EJ = 1/3 b/EJ J12 Xe mm
b y.= 44.mm
%= ["(50?) v dx = [13 b2 ]] VED V.= 22.68 mm
0, =-Mv/J, = 148.1 N/mm’
=(1/3b) 1EJ =1/3 b/EJ c u
(v3b) o T, = 4.004 N/mm’
LS =f)(3/2 xIb - X°Ib® -1/2 X*/b* ) Fb 1/EJ dx + 1 0 1/4 Fb*/EJ 0, = Vo*+31 = 148.2 N/mm?

412
418
430
136
x
148

mm 2 S = 6256. mm’®

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 236389

Cl03.xxxx.048

PROCEDIMENTO E RISULTATI 236389 Cl03.xxxx.048

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
. . (-1/6+0)Fb°/EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 -Fb/EJ 0 0 0
0+0 0
GHb 0 0 Fb/EJ 0 0 0
HB b 0 -3/4Fb+3/4Fx 0 0 0 0
0+0 0
BHb 0 3/4Fx 0 0 0 0
HE b 0 3/4Fb-3/4Fx 0 0 0 0
0+0 0
EHb 0 -3/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 236389 Cl03.xxxx.048 PROCEDIMENTO E RISULTATI 236389 Cl03.xxxx.048

b
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ o
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bIE 155
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] Ae 630 mm?
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI " 0., . 3,= 245181 mm"
] N - j
=(U3b) VEJ +1 1 1/4 b/EJ=7/12 bIE] J, = 41202 mm
xx [ 2b |+ Yg= 22.3mm
Lo=J, (1) vEsax=[x]," 1E3 T,= 1900. N
- (2 b) 1EJ =2 blEJ M, =-1710000. Nmm
2b 2 Xn = 30. mm
L= (1) vEIdx=[x] wVEI , y = 55 mm
u.= 9.mm
= = u m
(2b) 1/E3 =2 bEI b V= 527mm
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E o, =-MviJ, = 228.1 N/mm’
= 21
=(b-b+1/3b) 1/EJ = 1/3 b/EJ Xe mm
b y.= 47.mm
L :f;( x’Ib*) VEI dx = [13 07 | 1EI 1 v.= 24.7mm 2
0, = -Mv/J, = 172.3 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ c u
(v3b) o T, = 4.947 N/mm’
LS = [°(3/2 xib - /0% -1/2 x°b° ) Fb 1/EJ dx + 1 O 1/4 FbY/EJ 0, =Vo*+31 = 172.5 N/mm?
f mm 2 5 8 8 8 x ¥ S = 3830. mm®

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 987512

Cl03.xxxx.049

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 987512 Cl03.xxxx.049

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
. . (-1/6+0)Fb°/EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 -1/2Fx -Fb/EJ 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx Fb/EJ 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -3/4Fb+3/4Fx 0 0 0 0
0+0 0
BHb 0 3/4Fx 0 0 0 0
HE b 0 3/4Fb-3/4Fx 0 0 0 0
0+0 0
EHb 0 -3/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 987512 Cl03.xxxx.049 PROCEDIMENTO E RISULTATI 987512 Cl03.xxxx.049

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ .
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bJE 154
(b-b+1/3b) 1/EI + 14 bIEI =7 b/b.] Az 648, mim?
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI lar J,= 233472. mm*
_ 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ J,= 46872. mm
Yy, = 33.47 mm
xx [ 2b 9
= X=1X = .
Los=[(1) vEIdx=[x] vEJ T,= 1800. N
=(2b) 1/E3 =2 b/EJ } M, = -1674000. Nmm
N b Xn = 12.mm
L= (1) vEIdx=[x] wVEI y U,= -9.mm
V., =-33.47 mm
=(2b) 1/EJ =2 b/EJ b o = i, = 240, Nimm?
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 L] x,= 21.mm
O..T, =
- - ole y.= 9.mm
=(b-b+1 1/EJ =1/3 bIE
(b-b+1/3b) 1/EI =1/3 b/bJ 6 9 v = 2447 mm
%= ["(50?) v dx = [13 b2 ]] VED o 0, = -MViJ, = -175.5 N/mm®
Jo .= 4.83N/mm
=(1/3b) 1/EI = 1/3 b/EJ c
( ) 0, =Vo’+31° = 175.7 N/mm’
Xo _ 2,2 3,3 2 mm o 8§ 3 3 8 x g . _ 3
L = (372 x/b - X*Ib* -1/2 X’1b° ) Fb L/EJ dx + 1 O 1/4 Fb/EJ ‘ o § ‘ S'= 3759.mm

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 238621

Cl03.xxxx.050

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 238621

Cl03.xxxx.050

M) M, (%) 6 MM, M,0 MM,  [[M M /EJ+6)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 3/2Fx-FxX/b-1/2axIb 0 1-2x/b+x’ /b’ ,
, , , . (7/24+0)Fb*/EJ | 1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2qx’/b 0 xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
. . (-1/6+0)Fb°/EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx"/b 0 1
DEb | 1-x/b 12Fb-1/2Fx  |-Fb/EJ| 1/2Fb-Fx+1/2Fx’/b  |-Fb/EJ+FX/EJ| 1-2x/b+x°/b’ ,
, . (1/6-1/2)Fb*IEJ |  1/3Xb/EJ
EDb -x/b -1/2Fx Fb/EJ 1/2Fx°/b -Fx/EJ X“/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -3/4Fb+3/4Fx 0 0 0 0
0+0 0
BHb 0 3/4Fx 0 0 0 0
HE b 0 3/4Fb-3/4Fx 0 0 0 0
0+0 0
EHb 0 -3/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -5/24Fb%/EJ 35/12Xb/EJ
iperstatica X=W g 1/14Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25



PROCEDIMENTO E RISULTATI 238621 ClI03.xxxx.050

PROCEDIMENTO E RISULTATI 238621

Cl03.xxxx.050

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1 = ['(1/2 - xtb +1/2 x%10% ) Fb VET dx + [ (-1 +xb ) © dx
= [1/2 x-1/2 b +1/6 X462 ], Fb 1ED + [-x +1/2 X% ] @
=(12b-1/2b+1/6b ) Fo /E] +(-b+1/2b )8 =-1/3 Fb/EJ

1 = ['(1/2xb* ) Fo 1/E3 dx + ['(xb) @ dx = [1/6 X2 ], Fo 1EI + [12X%b ] 6
=(v6b)Fo1EI +(1/2b) 6 =-1/3 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 864. mm’

J, = 252075. mm*

J, = 83808. mm*

Yg= 36.1mm

T,= 2840.N

M, = -1391600. Nmm

Xn = 12.mm

u,= -9.mm

vV, = -36.1 mm

o, = -Mv/J, = -199.3 N/mm’
X, = 21.mm

y.= 10.mm

V.= -26.1 mm

o, = -MVv/J, = -144.1 N/mm®
1,= 7.98 N/mm’

0, = Vo +31° = 144.8 N/mm’

S = 4250. mm®

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 215399

Cl03.xxxx.051

PROCEDIMENTO E RISULTATI 215399 ClI03.xxxx.051

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
. . (-1/6+0)Fb°/EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -3/4Fb+3/4Fx -Fb/EJ 0 0 0
0+0 0
BHb 0 3/4Fx Fb/EJ 0 0 0
HE b 0 3/4Fb-3/4Fx 0 0 0 0
0+0 0
EHb 0 -3/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 215399 ClI03.xxxx.051 PROCEDIMENTO E RISULTATI 215399 ClI03.xxxx.051

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

>
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bJE 154
(b-b+1/3b) 1/EI + /4 bIEJ = 7112 bIEJ A o072
XX _ 2,2 _ 3,21° _ 4
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI lar YaRN J,= 321252. mm
_ 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ J,= 77328. mm
y, = 31.31 mm
xx [ 2b 9
Los=[(1) vEIdx=[x] vEJ T, = 4060. N
=(2b) 1YEJ =2 b/EJ u M, =-2151800. Nmm
N b Xn = 12.mm
L= (1) vEIdx=[x] wVEI y U, = -12.mm
vV, =-31.31 mm
=(2b) 1E3 =2 biEY ) o, = -Mv/J, = -209.8 N/mm’
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 NI x,= 24.mm
¢ = 10. mm
=(b-b+1 1EJ = 1/3 blE 10 Ye
(b-b+1/3b) 1/EI =1/3 b/bJ L v = 2131 mm
%= ["(50?) v dx = [13 b2 ]] VED o 0, = -Mv/J, = -142.8 N/mm’
o 1, = 5.473 N/mm’
=(1/3b) 1/EI = 1/3 b/EJ c
( ) 0, =Vo’+31° = 143.1 N/mm’
Xo _ 2,2 3,3 2 mm o S 3 2 8 x % *_ 3
L = (372 x/b - X*Ib* -1/2 X’1b° ) Fb L/EJ dx + 1 O 1/4 Fb/EJ : - > «© ‘ S'= 5196. mm

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 253104

Cl03.xxxx.052

PROCEDIMENTO E RISULTATI 253104 Cl03.xxxx.052

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
. . (-1/6+0)Fb°/EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 -Fb/EJ 0 0 0
) 0+0 0
CGb 0 1/2gx Fb/EJ 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -3/4Fb+3/4Fx 0 0 0 0
0+0 0
BHb 0 3/4Fx 0 0 0 0
HE b 0 3/4Fb-3/4Fx 0 0 0 0
0+0 0
EHb 0 -3/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 253104 Cl03.xxxx.052 PROCEDIMENTO E RISULTATI 253104 Cl03.xxxx.052

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 b/E 154
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] A 1188 mm?
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 3,= 350338. mm"
_ 4
=(13b) 1/EJ +1 1 1/4 b/E] =7/12 b/E] J, = 131760. mm
141 y, = 33.62 mm
x [ 2b 9
Lo =IO (1 ) 1/EJdx = [ X ]0 1/EJ T,= 3940.N
=(2b) VEJ =2 bIEJ ¢ M, = -2285200. Nmm
2b 2 Xn = 12.mm
L= (1) vEIdx=[x] wVEI u = -12.mm
y =-33.62
=(2b) 1/EJ =2 b/EJ Vin mm ,
b N | ] O, = -Mv/J, =-219.3 N/mm
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E ole x.= 24 mm
11 y.= 11.mm
=(b-b+1 1/EJ =1/3 b/E c
(b-b+1/3b) 1/EI =1/3 b/bJ I = 2260 mm
%= ["(50?) v dx = [13 b2 ]] VED o 0. = -MVIJ, = -147.6 NJmm?
_ _ o T,= 5.545 N/mm’
=(1/3b) 1/EJ = 1/3 b/EJ i T & N
Xo 2,2 3,.3 2 o~ © o © © 0 3
LS =f)(3/2 xIb - X°Ib® -1/2 X*/b* ) Fb 1/EJ dx + 1 0 1/4 Fb*/EJ mm ° S 5 o x 3 S = 5917. mm

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 215440

Cl03.xxxx.053

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 215440 Cl03.xxxx.053

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
. . (-1/6+0)Fb°/EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 -Fb/EJ 0 0 0
0+0 0
FE b 0 0 Fb/EJ 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -3/4Fb+3/4Fx 0 0 0 0
0+0 0
BHb 0 3/4Fx 0 0 0 0
HE b 0 3/4Fb-3/4Fx 0 0 0 0
0+0 0
EHb 0 -3/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 215440 Cl03.xxxx.053 PROCEDIMENTO E RISULTATI 215440 Cl03.xxxx.053

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

= - = ~54
(b-b+13b) LEI +1 1 1/4 b/EJ=7/12 b/bEJ A= 720. mm?
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI e 3,= 272496, mm"
_ 4
=(1/3b) 1EJ +1 1 14 b/EJ=7/12 b/EJ T e m
Y, = 31.02 mm
XX 2b 2b g
Los=[(1) vEIdx=[x] vEJ T,= 3200.N
=(2b) 1/E3 =2 b/E] u M, = 2076990, fimm
y Xn = 12.mm
xx _ (2 20
L= (1) vEIdx=[x] wVEI Up = -9.mm
vV, =-31.02 mm
=(2b) VEJ =2 b/EJ b 0, = -Mv/J, = -229.5 N/mm’
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 et i X, = 21.mm
412 T A =
~ _ y.= 13.mm
=(b-b+1 1/EJ = 1/3 blE
(b-b+13b) 1/EI =13 b/bJ v, = -18.02 mm
%= ["(50?) v dx = [13 b2 ]] VED O 0, = -Mv/J, = -133.4 N/mm’
Jo 1,= 10.8 N/mm’
=(13b) VEI =1/3 bIEJ :
(v3b) 0, = Vo*+31° = 134.7 N/mm’
Xo 2,2 3,3 2 4 8 J 3 s $ 3
1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E mm 2 - o 8 8§ x 3 S = 5517. mm

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



REAZIONI 986991 Cl03.xxxx.054 AZIONI INTERNE 986991 Cl03.xxxx.054

D % E
Eq L F
1/10Fb uzF 0 112 1/10 0
1/10F l/lOFJ 5——— T Y e -
=H © E o E
H & E - H
=H E E
E F = ‘: =
. — = | ‘E H
1/2F 1/2F H “E ~H
= "B | B
23/5F F = B \ |
=H E | H
b = o E £ 2
;}g Q 1/2 E 5 0 E
Hs —rerr——— o) e
1/10Fb Ek i 2,
8/5F =| i =
v == E
= | =
= B
E‘ ) |=
= I = o
= & }:
=H = E
H H
= E
N = i =
23/5F F =Ho_ == I o 5 WL 2 °
1/2Fb -8/5 -13/5
L 1/2F < 1/2F
H G )
— .G —[—r ERE
1/2F
00 0
H G :\ ‘8-1/10 o] l°
w F [ | I
Y 1/2Fb | [ |
Q F | [ |
v } \ \
| |
! \ \
} \ \
| | ol
| | <
| of 0 0
t ! = g
8/5F ‘ \ =
AL L/10FD } | |
| |
A } \ \
| I I
[ | |
F | |
o
= I I
\“.'1/ | |
o
c s e N DT
B 2 2
AL [/ 8 BN c

1/10Fb 2Fb 2Fb
'\?SF 13/ﬁ ﬁ: 2FJ C 3 Fb

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



G2'€0°0¢ €T'€0°LZ'SI9A ‘OUB(IN 1P 021UJBYI|0d ‘ISSOY IUB|aABRZ O}|opY © G2'€0°0¢ €T'€0°LZ'SIA ‘OUB(IN Ip 021UJB)I|0d ‘ISSOY IUB|SABRZ OJ|opY ©

T=X eonelsiad ep auoissaly *I ﬂ H w

reubasse 1youed ep suoissay °N ﬂHw

N N N

VSO XXXX'E0ID 166986 ILV1TNSIY 3 OLNINIAID0dd VSO XXXX'E0ID 166986 ILV1TNSIY 3 OLNINIAID0dd



PROCEDIMENTO E RISULTATI 986991 Cl03.xxxx.054 PROCEDIMENTO E RISULTATI 986991 Cl03.xxxx.054

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2FX  |-Fb/EJ 0 0 0
0+0 0
CBb 0 2Fx Fb/EJ 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 |-1/2Fb+Fx-1/29x°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HEDb 0 -1/2Fx+1/2gx° 0 0 0 0
, 0+0 0
EHb 0 1/2Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 986991 Cl03.xxxx.054 PROCEDIMENTO E RISULTATI 986991 Cl03.xxxx.054

>
b ~54
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ A= 936 mm’
J, = 301116. mm*
=(b-b+1 1EJ +1 1 1/4 b/EJ=7/12 b/E ‘
(b-b+1/3b) LEJ +1 1 14 b/EI=7/ b/b.] 3. = 86616 mm*
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI {a1 Yg = 34.02mm
T,= 3120.N
=(1/3b) 1EJ +1 1 1/4 b/EJ=7/12 bIEJ / \ !
2(b ) N . M, = -2121600. Nmm
Los=[(1) vEIdx=[x] vEJ Xp = 12.mm
- - y U,= -9.mm
= 2(bz b) LVEJ =2 b/EJ2b Vi = -34.02 mm
L= (1) vEIdx=[x] wVEI o,, = -Mv/J, = -239.7 N/mm’
—J o = 21
=(2b) VEJ =2 b/EJ 13 %e mm
) J12 y.= 13.mm
L =['(12xb+xb*) VEIdx=[ x- b +1/3 %% || 1/EI Ve =-21.02 mm
o o 2
on 0, = -Mv/J, = -148.1 N/mm
= - 1 1/E =1 E ’ ,
(b-b+1/3b) 1EI =13 b/bJ ) 1, = 10.67 N/mm’
%= ["(50?) v dx = [13 b2 ]] VED 0, = Vo*+31° = 149.2 Nimm’

418
424
430
x
142

S = 6181. mm®

=(1/3b) 1/EJ = 1/3 b/EJ
1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 215079 ClI03.xxxx.055 PROCEDIMENTO E RISULTATI 215079 Cl03.xxxx.055

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qx° 0 | 3/2Fx-Fx’/b-1/2ax°b | 0 |1-2x/b+xX /b’ ,
, , , . (7/24+0)Fb’/EJ |  1/3XbIEJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+xX°/b’
- 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 XIb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GF b 0 1/2Fb-1/2Fx 0 0 0 0
GCb 0 |-1/2Fb+Fx-1/2gx*| 0 0 0 0
, 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HE b 0 -12Fx+1/2gx°  |-Fb/EJ 0 0 0
, 0+0 0
EHb 0 1/2Fx-1/2qx*> | Fb/EJ 0 0 0
AB molla asta -W, ,g(Woag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fh*EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 215079 ClI03.xxxx.055 PROCEDIMENTO E RISULTATI 215079 Cl03.xxxx.055

b -54
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ A= 1044. mm’
J, = 354848. mm*
=(b-b+1 UEJ +1 1 14 b/EJ=7/12 b/E 147 u
(b-b+1/3b) 1/EI + 14 bIEI =7 b/b.] TN 3= 83376, mm*
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI y, = 29.78 mm
T,= 3260.N
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ y
z(b ) . M, = -2379800. Nmm
Los=[(1) vEIdx=[x] vEJ y u X, = 12.mm
- - u,= -12. mm
_2(bz b) LVEJ =2 b/EJ2b v = 29.78 mm
Léi =L (1 ) 1/EJ dx = [ X ]0 1/EJ o, =-Mv/J, =-199.7 N/mm?
ofte = 24
=(2b) 1EJ =2 b/EJ b 13 Xe mm
. 1 y.= 13.mm
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 v, =-16.78 mm
O o, = -Mv/J, = -112.5 N/mm’
=(b-b+1 1/EJ =1/3 bIE ¢ u
(b-b+1/3b) 1/EI =1/3 b/bJ I r = 5.401 Nimm?
%= ["(50?) v dx = [13 b2 ]] VED 0, = JoH3T = 112.9 Nimm?

412
418
430
136
x
148

S = 7055. mm®

=(1/3b) 1/EJ = 1/3 b/EJ
1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 |-1/2Fb+Fx-1/29x°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 0 -Fb/EJ 0 0 0
0+0 0
GHb 0 0 Fb/EJ 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HEDb 0 -1/2Fx+1/2gx° 0 0 0 0
, 0+0 0
EHb 0 1/2Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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>
b -54
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ A= 1260. mm’
J, = 391706. mm*
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bJE u
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] 3= 137808, mm*
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI {a1 y,= 32.21mm
T,= 3260.N
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ y
z(b ) . / \ u M, = -2542800. Nmm
Los=[(1) vEIdx=[x] vEJ X, = 12.mm
_ _ y u,= -12. mm
_z(be) 1E) =2 b/EJ2b Vi = 3221 mm
LX=["(1) vEIdx=[x] 1EJ 0, = -Mv/J, = -209.1 N/mm®
‘ ) | S} X, = 24.mm
=(2b) VEI =2 b/EI » 13 ° '
) 1 y.= 13.mm
L =['(12xb+xb*) VEIdx=[ x- b +1/3 %% || 1/EI v, =-19.21 mm
o o o _ _ 2
=(b-b+1/3b) 1/EJ =1/3 b/EJ " O = MvIJ, = -124.7 Nmm
R Jo .= 5.4 N/mm
L= ['(m?) vEIdx = [13 %07 ] 1/ES 0, = Vo™ +31° = 125.1 N/mm’
’ ’ mm 2 4 = 8 & x ¥ S = 7786. mm’

=(1/3b) 1/EJ = 1/3 b/EJ
1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
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PROCEDIMENTO E RISULTATI 248788 ClI03.xxxx.057 PROCEDIMENTO E RISULTATI 248788 ClI03.xxxx.057

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2Fx -Fb/EJ 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx | Fb/EJ 0 0 0
GChb 0 |-1/2Fb+Fx-1/29x°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HEDb 0 -1/2Fx+1/2gx° 0 0 0 0
, 0+0 0
EHb 0 1/2Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 248788
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LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 1236. mm’

J, = 393000. mm*

J,= 129744. mm*

Yo = 22.25 mm

T,= 3280.N

M, = -2722400. Nmm

X, = 36.mm

Yn= 54.mm

u,= 12.mm

vV, = 3175 mm

o, =-Mv/J, = 220. N/mm?
X, = 24.mm

y.= 40.mm

v, = 17.75 mm

o, =-Mv/J, = 123. N/mm’
T, = 5.632 N/mm’

0, = Vo*+31° = 123.4 N/mm’
s’ = 8098. mm’

20.03.25
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PROCEDIMENTO E RISULTATI 236385
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Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 236385

Cl03.xxxx.058

M) M,(X) ) MM, M,0 MM, [JM M /EJ+8)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 3/2Fx-FxX/b-1/20x*/b 0 1-2x/b+x’ /b’ ,
, , , . (7/24+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx‘/b+1/2gx’/b 0 xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 0 0 0 0 1
0+0 2Xb/EJ
DA 2b -1 0 0 0 0 1
DEb | 1-x/b 0 -Fb/EJ 0 -FB/EJ+FX/E] | 1-2x/b+x°[b ,
- (0-1/2)Fb’/EJ | 1/3Xb/EJ
EDb -x/b 0 Fb/EJ 0 -Fx/EJ xIb
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BHb 0 0 0 0 0 0
HEDb 0 -1/2Fx+1/2gx° 0 0 0 0
. 0+0 0
EH b 0 1/2Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -5/24Fb%/EJ 35/12Xb/EJ
iperstatica X=W g 1/14Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI

=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI

=(2b) 1/EJ =2 b/EJ
=0(1) vesdx=[x]. ves

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

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3

=(b-b+13b) LEJ =1/3 b/E]
%= ["(50?) v dx = [13 b2 ]] VED
=(u3b) VEJ =13 b/EI

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

0= [(-1+xmb)6 dx=[-x+1/2x2b] 6
=(-b+1/2b) 68 =-1/2 Fb’/EJ

1= [(xb) e dx=[12xm] 6
=(12b) 6 =-1/2 Fo’/EJ

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

A= 696. mm’

J, = 265885. mm’
J, = 43992. mm*

Yy = 24.15 mm

T,= 2320.N

M, = -2041600. Nmm
X, = 30.mm

Yo = 54.mm

u,= 9.mm

vV, = 29.85mm

o, =-Mv/J, = 229.2 N/mm’
X, = 21.mm

y.= 7.mm

vV, =-17.15mm

o, = -Mv/J, = -131.7 N/mm’
T,= 7.904 N/mm’

0, = Vo’+31° = 132.4 N/mm’
S’ = 5435. mm°

20.03.25
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PROCEDIMENTO E RISULTATI 937400 Cl03.xxxx.059 PROCEDIMENTO E RISULTATI 937400 Cl03.xxxx.059

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 |-1/2Fb+Fx-1/29x°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 -Fb/EJ 0 0 0
0+0 0
BH b 0 0 Fb/EJ 0 0 0
HEDb 0 -1/2Fx+1/2gx° 0 0 0 0
, 0+0 0
EHb 0 1/2Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 937400 Cl03.xxxx.059

PROCEDIMENTO E RISULTATI 937400

Cl03.xxxx.059

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 948 mm’

J, = 318391. mm’
J,= 69264. mm*

Yy = 23.61 mm

T, = 2700.N

M, = -2511000. Nmm
X, = 36.mm

Yo = 54.mm

u,= 12.mm

vV, = 30.39 mm

o, =-Mv/J, = 239.6 N/mm’

m

X.= 24.mm

o, =-Mv/J, = 160.8 N/mm’
T, = 3.749 N/mm’

0, = Vo*+31° = 160.9 N/mm’
S = 5305. mm°

20.03.25



REAZIONI 239027 Cl03.xxxx.060 AZIONI INTERNE 239027 Cl03.xxxx.060
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 239027 Cl03.xxxx.060 PROCEDIMENTO E RISULTATI 239027 Cl03.xxxx.060

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 |-1/2Fb+Fx-1/2gx° |-Fb/EJ 0 0 0
, 0+0 0
CGb 0 1/2qx Fb/EJ 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HEDb 0 -1/2Fx+1/2gx° 0 0 0 0
, 0+0 0
EHb 0 1/2Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 239027 Cl03.xxxx.060

PROCEDIMENTO E RISULTATI 239027

Cl03.xxxx.060

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

Om

441 40

418
124
430

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

A= 912. mm’

J, = 304351. mm*

J, = 80928. mm*

Yy = 20.56 mm

T,= 3700.N

M, = -1813000. Nmm
X, = 30.mm

Y= 54.mm

u,= 9.mm

vV, = 33.44 mm

o, =-Mv/J, = 199.2 N/mm’
X, = 21.mm

o, =-Mv/J, = 115.8 N/mm’
T, = 13.02 N/mm?

0,=Vo*+31° = 118. N/mm’
S = 6424. mm®

20.03.25



REAZIONI 981229 Cl03.xxxx.061 AZIONI INTERNE 981229 Cl03.xxxx.061
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



G2'€0°0¢ €T'€0°LZ'SI9A ‘OUB(IN 1P 021UJBYI|0d ‘ISSOY IUB|aABRZ O}|opY © G2'€0°0¢ €T'€0°LZ'SIA ‘OUB(IN Ip 021UJB)I|0d ‘ISSOY IUB|SABRZ OJ|opY ©

T=X eonelsiad ep auoissaly *I ﬂ H w

reubasse 1youed ep suoissay °N ﬂHw

N N N

TOOXXXX"E0ID 6¢2186 ILV1TNSIY 3 OLNINIdID0dd TI0XXXX"E0ID 6¢¢186 ILV1LTNSIY 3 OLNINIAID0dd



PROCEDIMENTO E RISULTATI 981229 Cl03.xxxx.061 PROCEDIMENTO E RISULTATI 981229 Cl03.xxxx.061

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 -Fb/EJ 0 0 0
0+0 0
FEb 0 0 Fb/EJ 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 |-1/2Fb+Fx-1/29x°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HEDb 0 -1/2Fx+1/2gx° 0 0 0 0
, 0+0 0
EHb 0 1/2Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 981229 Cl03.xxxx.061

PROCEDIMENTO E RISULTATI 981229

Cl03.xxxx.061

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

,= 261182. mm*
J,= 78120. mm*

Yy = 18.55 mm

T,= 2900.N

M, =-1537000. Nmm
X, = 30.mm

Yo = 54.mm

u,= 9.mm

vV, = 3545 mm

o, =-Mv/J, = 208.6 N/mm’

m

X.= 21.mm

o, =-Mv/J, = 155.7 N/mm’
T, = 8.059 N/mm’

0, = Vo*+31° = 156.3 N/mm’
S = 4355. mm°

20.03.25



REAZIONI 239164 Cl03.xxxx.062 AZIONI INTERNE 239164 Cl03.xxxx.062
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 239164 Cl03.xxxx.062 PROCEDIMENTO E RISULTATI 239164 Cl03.xxxx.062

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 |2Fx-312Fx%Ib-1/20x°b | O |1-2x/b+x’/b ,
, , , ), (3/8+0)FbYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BCb 0 -5/2Fb+5/2Fx  |-Fb/EJ 0 0 0
0+0 0
CBb 0 5/2Fx Fb/EJ 0 0 0
AD2b | 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)FbY/EJ 2Xb/EJ
DA2b | -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb |1x/b | 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fxlb | 0 |1-2x/b+Cib’ ,
, ), (L/6+0)FbYEJ | 1/3Xb/EJ
EDb | -x/b -1/2Fx 0 1/12Fx’/b 0 X’/b
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FG b 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GCb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BHb 0 -1/4Fx 0 0 0 0
HE b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
EH b 0 1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 25/24Fb°/EJ | 35/12Xb/EJ
iperstatica X=W g -5/14Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 239164 Cl03.xxxx.062

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1% = [*(va xib) Fo 1EI dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1 = (12 -1/4 x1b ) Fb 183 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

L = ['(1/2 - xtb +1/2 ¥1b? ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-1/2b +1/6 b ) Fb 1/EJ = 1/6 Fb%/EJ

1 = [(1/2 x2b* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

PROCEDIMENTO E RISULTATI 239164

Cl03.xxxx.062

412
418
430
436
x
148

mm o

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

A= 1020. mm’
J, = 346417. mm*
J, = 75312. mm*

Yy = 25.05 mm

T,= 4525.N

M, =-2624500. Nmm
Xp = 36. mm

Y= 54.mm

u,= 12.mm

v, = 28.95 mm

o, =-Mv/J, = 219.3 N/mm’
X, = 24.mm

y.= 7.mm

v, =-18.05 mm

o, = -Mv/J, = -136.8 N/mm’
1,= 7.156 N/mm’

0, = Vo*+31° = 137.3 N/mm’
S'= 6574. mm®

20.03.25
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PROCEDIMENTO E RISULTATI 237444 Cl03.xxxx.063 PROCEDIMENTO E RISULTATI 237444 Cl03.xxxx.063

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 |2Fx-312Fx%Ib-1/20x°b | O |1-2x/b+x’/b ,
, , , ), (3/8+0)FbYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)FbY/EJ 2Xb/EJ
DA2b | -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb |1x/b | 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fxlb | 0 |1-2x/b+Cib’ ,
, ), (L/6+0)FbYEJ | 1/3Xb/EJ
EDb | -x/b -1/2Fx 0 1/12Fx’/b 0 X’/b
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FG b 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GCb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BHb 0 -1/4Fx 0 0 0 0
HE b 0 -1/4Fb+1/4Fx  |-Fb/EJ 0 0 0
0+0 0
EH b 0 1/4Fx Fb/EJ 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 25/24Fb°/EJ | 35/12Xb/EJ
iperstatica X=W g -5/14Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 237444 Cl03.xxxx.063 PROCEDIMENTO E RISULTATI 237444 Cl03.xxxx.063

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ o
=(b-b+1 1EJ +1 1 1/4 b/EJ=7/12 bJE 154
(b-b+1/3b) 1/EI + 14 bIEI =7 b/b.] s 1164, mi?
XX _ 2,2 _ 3,2 _ 4
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI L, . 3,= 356600, m
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ I 43 J, = 123696. mm
Yy, = 20.9 mm
L% =["(1) vEIdx=[x]" wEI T = 3925.N
A0 = J, X=1x1, N y= .
M, = -2472750. N
=(2b) VEJ =2 bE] x 50 Nmm
o 2 y Xp = 36. mm
L= (1) vEIdx=[x] wVEI y,= 54.mm
u,= 12.mm
=(2b) 1/EJ =2 b/EJ b " Vo= 33.0mm
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 \ / 0, = -MVIJ, = 2295 Nimm?
= 24
=(b-b+1/3b) 1/EJ =1/3 b/EJ Ji2 *e mm
b y.= 43.mm
%= ["(50?) v dx = [13 b2 ]] VED v,= 221mm
o, =-Mv/J, = 153.2 Nimm’
=(1/3b) 1/EJ = 1/3 b/EI c u
( ) o 1,= 5.622 N/mm’
1 = [ (2 x/b 312 X216 -1/2 x1° ) Fb 1/EI dx + 1 0 1/4 FbY/EJ G, = Vo'+31" = 153.5 N/mm’

mm o

412
418
430
436
x
148

S = 6129. mm’®

= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ
1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ
1% = [*(va xib) Fo 1EI dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ
1 = (12 -1/4 x1b ) Fb 183 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ
L = ['(1/2 - xtb +1/2 ¥1b? ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ
1 = [(1/2 x2b* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 241668 Cl03.xxxx.064 PROCEDIMENTO E RISULTATI 241668 Cl03.xxxx.064

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 |2Fx-312Fx%Ib-1/20x°b | O |1-2x/b+x’/b ,
, , , ), (3/8+0)FbYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)FbY/EJ 2Xb/EJ
DA2b | -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb |1x/b | 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fxlb | 0 |1-2x/b+Cib’ ,
, ), (L/6+0)FbYEJ | 1/3Xb/EJ
EDb | -x/b -1/2Fx 0 1/2Fx°/b 0 X’/b
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FG b 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GCb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 1/2Fx-1/2gqx°  |-Fb/EJ 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx° | Fb/EJ 0 0 0
HB b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BHb 0 -1/4Fx 0 0 0 0
HE b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
EH b 0 1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g -5/14Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 241668

Cl03.xxxx.064

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI

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

L =["(1) veadx=[x]" vE

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

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1% = [*(va xib) Fo 1EI dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1 = (12 -1/4 x1b ) Fb 183 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

L = ['(1/2 - xtb +1/2 ¥1b? ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 x2b* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

PROCEDIMENTO E RISULTATI 241668

Cl03.xxxx.064

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

20.03.25

o

147 > 46

412
418
124

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

A= 624. mm’

J, = 234015. mm*

J, = 41184. mm*

Yy = 21.86 mm

T,= 2550.N

M, =-1734000. Nmm

Xn = 30. mm

Y= 54.mm

u,= 9.mm

v, = 32.14 mm

o, =-Mv/J, = 238.2 N/mm’
X, = 21.mm

y.= 46.mm

V.= 24.14 mm

o, =-Mv/J, = 178.9 Nimm’
1, = 6.823 N/mm’

c
0, = Vo*+31° = 179.3 N/mm’
S'= 3757. mm°

20.03.25
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PROCEDIMENTO E RISULTATI 959538 Cl03.xxxx.065 PROCEDIMENTO E RISULTATI 959538 Cl03.xxxx.065

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 |2Fx-312Fx%Ib-1/20x°b | O |1-2x/b+x’/b ,
, , , ), (3/8+0)FbYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)FbY/EJ 2Xb/EJ
DA2b | -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb |1x/b | 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fxlb | 0 |1-2x/b+Cib’ ,
, ), (L/6+0)FbYEJ | 1/3Xb/EJ
EDb | -x/b -1/2Fx 0 1/12Fx’/b 0 X’/b
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FG b 0 -1/2Fx -Fb/EJ 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx | Fb/EJ 0 0 0
GCb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BHb 0 -1/4Fx 0 0 0 0
HE b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
EH b 0 1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 25/24Fb°/EJ | 35/12Xb/EJ
iperstatica X=W g -5/14Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 959538 Cl03.xxxx.065

PROCEDIMENTO E RISULTATI 959538

Cl03.xxxx.065

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1% = [*(va xib) Fo 1EI dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1 = (12 -1/4 x1b ) Fb 183 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

L = ['(1/2 - xtb +1/2 ¥1b? ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-1/2b +1/6 b ) Fb 1/EJ = 1/6 Fb%/EJ

1 = [(1/2 x2b* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 606. mm’

J, = 215454. mm*
J, = 40698. mm*

Yy = 32.08 mm

T,= 1850. N

M, = -1332000. Nmm
Xn = 12.mm

u,= -9.mm

v, =-32.08 mm

o, = -Mv/J, = -198.4 N/mm’
X, = 21.mm

y.= 8.mm

Vv, =-24.08 mm

0, = -Mv/J, = -148.9 N/mm’
T, = 4.926 N/mm’

0, = Vo +31° = 149.1 N/mm’
S’ = 3442, mm®

20.03.25
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PROCEDIMENTO E RISULTATI 236900 Cl03.xxxx.066 PROCEDIMENTO E RISULTATI 236900 Cl03.xxxx.066

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 |2Fx-312Fx%Ib-1/20x°b | O |1-2x/b+x’/b ,
, , , ), (3/8+0)FbYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)FbY/EJ 2Xb/EJ
DA2b | -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb |1x/b | 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fxlb | 0 |1-2x/b+Cib’ ,
, ), (L/6+0)FbYEJ | 1/3Xb/EJ
EDb | -x/b -1/2Fx 0 1/12Fx’/b 0 X’/b
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FG b 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GCb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 1/4Fb-1/4Fx  |-Fb/EJ 0 0 0
0+0 0
BHb 0 -1/4Fx Fb/EJ 0 0 0
HE b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
EH b 0 1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 25/24Fb°/EJ | 35/12Xb/EJ
iperstatica X=W g -5/14Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 236900
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PROCEDIMENTO E RISULTATI 236900

Cl03.xxxx.066

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ
b
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI

=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI

=(2b) 1/EJ =2 b/EJ
=0(1) vesdx=[x]. ves

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

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3

=(b-b+13b) LEJ =1/3 b/E]
%= ["(50?) v dx = [13 b2 ]] VED
=(u3b) VEJ =13 b/EI

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1% = [*(va xib) Fo 1EI dx = [1/8 b ] Fb 1/E3

=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

2b 2b
Ly =] (v2-1/axb ) Fb UEI dx = [12x-1/8 x/b ] Fb 1/EJ

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

b
L% = [°(1/2 - b +1/2 x16° ) Fb 1/EJ dx = [1/2 x -1/2 xIb +1/6 x*/b? | Fb 1/EJ
[e] o
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ
b
1 = [(1/2 x2b* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E

=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

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

A= 822.mm’

J, = 238712. mm*

J, = 77634. mm*

Yy = 35.22 mm

T,= 1850. N

M, =-1406000. Nmm

Xn = 12.mm

u,= -9.mm

vV, =-35.22 mm

o, = -Mv/J, = -207.4 N/mm’
X, = 21.mm

y.= 9.mm

Vv, =-26.22 mm

o, = -Mv/J, = -154.4 N/mm’
T,= 5.138 N/mm’

0, =Vo’+31° = 154.7 N/mm’

S = 3978. mm’®

20.03.25
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PROCEDIMENTO E RISULTATI 239141 ClI03.xxxx.067 PROCEDIMENTO E RISULTATI 239141 ClI03.xxxx.067

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 |2Fx-312Fx%Ib-1/20x°b | O |1-2x/b+x’/b ,
, , , ), (3/8+0)FbYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)FbY/EJ 2Xb/EJ
DA2b | -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb |1x/b | 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fxlb | 0 |1-2x/b+Cib’ ,
, ), (L/6+0)FbYEJ | 1/3Xb/EJ
EDb | -x/b -1/2Fx 0 1/12Fx’/b 0 X’/b
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FG b 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GCb 0 |-1/2Fb+Fx-1/2gx° |-Fb/EJ 0 0 0
, 0+0 0
CGb 0 1/2qx Fb/EJ 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BHb 0 -1/4Fx 0 0 0 0
HE b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
EH b 0 1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 25/24Fb°/EJ | 35/12Xb/EJ
iperstatica X=W g -5/14Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 239141 ClI03.xxxx.067 PROCEDIMENTO E RISULTATI 239141 ClI03.xxxx.067

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ .53 2 e oa i
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI Loz TN 3, = 296396. mm*
=(U3b) VEJ +1 1 1/4 b/EJ=7/12 bIE] jv Z 2?)11162}11 Tnm4
LX=["(1) veIdx=[x]" vEI Tgy = 2650. N
=(2b) 1/EJ =2 b/EJ u )'\(":: ‘211;"6:1?;’- Nmm
L =["(1) veadx=[x]" vE y U= -12.mm
() -2
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 NPl x,= 24.mm
=(b-b+13b) LEJ = 1/3 b/EJ : 10 e _Zéol-emr:“m
- - 3. 271D I ¢ : "
%= ["(50?) v dx = [13 b2 ]] VED o 0, =-MVIJ, = -146. Nimm
=(13b) 1/EJ = 1/3 b/EJ ° ;c B 3&722;’;”??46 S N2
: .

412
418
130
136
x
148

S = 4975. mm’®

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ mm :
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1% = [*(va xib) Fo 1EI dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1 = (12 -1/4 x1b ) Fb 183 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

L = ['(1/2 - xtb +1/2 ¥1b? ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 x2b* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 247885 ClI03.xxxx.068 PROCEDIMENTO E RISULTATI 247885 Cl03.xxxx.068

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 |2Fx-312Fx%Ib-1/20x°b | O |1-2x/b+x’/b ,
, , , ), (3/8+0)FbYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)FbY/EJ 2Xb/EJ
DA2b | -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb |1x/b | 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fxlb | 0 |1-2x/b+Cib’ ,
, ), (L/6+0)FbYEJ | 1/3Xb/EJ
EDb | -x/b -1/2Fx 0 1/12Fx’/b 0 X’/b
EF b 0 0 -Fb/EJ 0 0 0
0+0 0
FEb 0 0 Fb/EJ 0 0 0
FG b 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GCb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BHb 0 -1/4Fx 0 0 0 0
HE b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
EH b 0 1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 25/24Fb°/EJ | 35/12Xb/EJ
iperstatica X=W g -5/14Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 247885 ClI03.xxxx.068

PROCEDIMENTO E RISULTATI 247885

Cl03.xxxx.068

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1% = [*(va xib) Fo 1EI dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1 = (12 -1/4 x1b ) Fb 183 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

L = ['(1/2 - xtb +1/2 ¥1b? ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-1/2b +1/6 b ) Fb 1/EJ = 1/6 Fb%/EJ

1 = [(1/2 x2b* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 1140. mm’
J, = 330567. mm*
J, = 122544, mm*

Yy = 32.78 mm

T,= 2675.N

M, =-2300500. Nmm
Xn = 12.mm

u,= -12. mm

vV, =-32.78 mm

o, = -Mv/J, = -228.2 N/mm’

X, = 24.mm

y.= 11.mm

vV, =-21.78 mm

o, = -Mv/J, = -151.6 N/mm’
1, = 3.875 N/mm’

Cc

0, = Vo’+31° = 151.8 N/mm°

o}

S = 5746. mm

20.03.25
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PROCEDIMENTO E RISULTATI 212041 Cl03.xxxx.069 PROCEDIMENTO E RISULTATI 212041 Cl03.xxxx.069

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2FX  |-Fb/EJ 0 0 0
0+0 0
CBb 0 2Fx Fb/EJ 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2gx° 0 0 0 0
, 0+0 0
GFb 0 | 1/2Fb-Fx+1/2gx° | 0O 0 0 0
GChb 0 |-1/2Fb+Fx-1/29x°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HE b 0 0 0 0 0 0
0+0 0
EHb 0 0 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 212041 Cl03.xxxx.069

PROCEDIMENTO E RISULTATI 212041

Cl03.xxxx.069

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 678. mm’

J, = 249963. mm’
J, = 43506. mm*

Yy = 29.63 mm

T,= 2220.N

M, = -2020200. Nmm
X, = 12.mm

u,= -9.mm

V., =-29.63 mm

m

a,, = -Mv/J, = -239.5 N/mm’

m

X, = 21.mm

y.= 13.mm
v, =-16.63 mm
a, = -Mv/J, = -134.4 N/mm’

C

1= 7.708 N/mm?

c
0, = Vo’+31° = 135.1 N/mm’
3

20.03.25
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PROCEDIMENTO E RISULTATI 216391 Cl03.xxxx.070 PROCEDIMENTO E RISULTATI 216391 ClI03.xxxx.070

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2gx° 0 0 0 0
, 0+0 0
GFb 0 | 1/2Fb-Fx+1/2gx° | 0O 0 0 0
GChb 0 |-1/2Fb+Fx-1/29x°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HE b 0 0 -Fb/EJ 0 0 0
0+0 0
EHb 0 0 Fb/EJ 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 216391 Cl03.xxxx.070

PROCEDIMENTO E RISULTATI 216391

Cl03.xxxx.070

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

,= 284424, mm*
J, = 80442. mm*

Vo= 33.1mm

T,= 3560.N

M, =-1708800. Nmm
X, = 12.mm

u,= -9.mm

vV, = -33.1mm

m

g, = -Mv/J, = -198.9 N/mm’
X, = 21.mm

y.= 13.mm

V.= -20.1 mm

a, = -Mv/J, = -120.8 N/mm’
T, = 12.47 N/mm’

0, = Vo’+31° = 122.7 NImm®
s’ = 5978. mm®

20.03.25
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PROCEDIMENTO E RISULTATI 939077 ClI03.xxxx.071 PROCEDIMENTO E RISULTATI 939077 ClI03.xxxx.071

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2gx° 0 0 0 0
, 0+0 0
GFb 0 | 1/2Fb-Fx+1/2gx° | 0O 0 0 0
GChb 0 |-1/2Fb+Fx-1/29x°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 0 -Fb/EJ 0 0 0
0+0 0
GHb 0 0 Fb/EJ 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HE b 0 0 0 0 0 0
0+0 0
EHb 0 0 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 939077 ClI03.xxxx.071

PROCEDIMENTO E RISULTATI 939077

Cl03.xxxx.071

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 996. mm’

J, = 326526. mm’

J,= 74160. mm*

Yy = 28.63 mm

T, = 4600. N

M, = -2392000. Nmm

X, = 12.mm

u,= -12. mm

v, =-28.63 mm

a,, = -Mv/J, = -209.8 N/mm’
X, = 24.mm

y.= 46.mm

V.= 17.37 mm

o, =-Mv/J, = 127.2 Nimm’
T, = 7.476 N/mm’

0, = Vo’+31° = 127.9 N/mm®

S = 6368. mm°

20.03.25
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PROCEDIMENTO E RISULTATI 240891 Cl03.xxxx.072 PROCEDIMENTO E RISULTATI 240891 Cl03.xxxx.072

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2gx° -Fb/EJ 0 0 0
, 0+0 0
GFb 0 | 1/2Fb-Fx+1/2gx° | Fb/EJ 0 0 0
GChb 0 |-1/2Fb+Fx-1/29x°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HE b 0 0 0 0 0 0
0+0 0
EHb 0 0 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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>
b -53
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ A= 1212, mm’
J, = 369093. mm*
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bJE u
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] 3= 128502, mm
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 1 y,= 31.37 mm
T,= 4540.N
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ y
(vab) u M, = -2587800. Nmm
x [ 2b
Los=[(1) vEIdx=[x] vEJ X, = 12.mm
y u,= -12. mm
=(2b) 1EJ =2 b/EJ m
Z(b ) b v, =-31.37 mm
L= (1) vEIdx=[x] wVEI 0, = -Mv/J, = -220. N/mm’
E = 24,
=(2b) VEJI =2 bEI li s 13 X mm
) y.= 13.mm
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 v, =-18.37 mm
On o, = -Mv/J, = -128.8 N/mm’
= - 1 1/E =1 E ’ 3
(b-b+1/3b) 1/EI =1/3 b/bJ I r = 7.722 Nimm?
%= ["(50?) v dx = [13 b2 ]] VED “ o . 0, = Vo™ +31° = 129.5 N/mm’
mm 2 SR 2o X = S’ = 7533. mm°

=(1/3b) 1/EJ = 1/3 b/EJ
1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 248331

Cl03.xxxx.073

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 248331

Cl03.xxxx.073

M) M,(X) ) MM, M,0 MM, [JM M /EJ+8)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 3/2Fx-FxX/b-1/20x*/b 0 1-2x/b+x’ /b’ ,
, , , . (7/24+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx‘/b+1/2gx’/b 0 xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 0 0 0 0 1
0+0 2Xb/EJ
DA 2b -1 0 0 0 0 1
DEb | 1-x/b 0 -Fb/EJ 0 -FB/EJ+FX/E] | 1-2x/b+x°[b ,
- (0-1/2)Fb’/EJ | 1/3Xb/EJ
EDb -x/b 0 Fb/EJ 0 -Fx/EJ xIb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2gx° 0 0 0 0
) 0+0 0
GFb 0 1/2Fb-Fx+1/2gx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BHb 0 0 0 0 0 0
HE b 0 0 0 0 0 0
0+0 0
EHb 0 0 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -5/24Fb%/EJ 35/12Xb/EJ
iperstatica X=W g 1/14Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 248331

Cl03.xxxx.073

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ
L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ
1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
0= [(-1+xmb)6 dx=[-x+1/2x2b] 6
=(-b+1/2b) 68 =-1/2 Fb’/EJ
1= [(xb) e dx=[12xm] 6
=(12b) 6 =-1/2 Fo’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 1212. mm’

J, = 369093. mm’

J, = 128592. mm*

Yo = 21.63 mm

T, = 4360. N

M, = -2703200. Nmm

X, = 36.mm

Ym= 53.mm

u,= 12.mm

vV, = 31.37 mm

o, =-Mv/J, = 229.8 N/mm’
X, = 24.mm

y.= 40.mm

v, = 18.37 mm

o, =-Mv/J, = 134.5 N/mm’
T, = 7.416 N/mm’

0, = Vo*+31° = 135.2 N/mm’
s’ = 7533. mm’

20.03.25
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PROCEDIMENTO E RISULTATI 981176 Cl03.xxxx.074 PROCEDIMENTO E RISULTATI 981176 Cl03.xxxx.074

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2gx° 0 0 0 0
, 0+0 0
GFb 0 | 1/2Fb-Fx+1/2gx° | 0O 0 0 0
GChb 0 |-1/2Fb+Fx-1/29x°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 -Fb/EJ 0 0 0
0+0 0
BH b 0 0 Fb/EJ 0 0 0
HE b 0 0 0 0 0 0
0+0 0
EHb 0 0 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 981176

Cl03.xxxx.074

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

Om
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430

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

A= 678. mm’
J, = 249963. mm’

Yo = 23.37 mm

T,= 3020.N

M, =-2023400. Nmm
X, = 30.mm

Ym= 53.mm

u,= 9.mm

vV, = 29.63 mm

o, =-Mv/J, = 239.9 N/mm’

m

X.= 21.mm

o, =-Mv/J, = 134.6 N/mm’
T, = 10.49 N/mm’

0, = Vo*+31° = 135.9 N/mm’
S = 5207. mm°

20.03.25
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PROCEDIMENTO E RISULTATI 216487 ClI03.xxxx.075 PROCEDIMENTO E RISULTATI 216487 ClI03.xxxx.075

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2gx° 0 0 0 0
, 0+0 0
GFb 0 | 1/2Fb-Fx+1/2gx° | 0O 0 0 0
GChb 0 |-1/2Fb+Fx-1/2gx° |-Fb/EJ 0 0 0
, 0+0 0
CGb 0 1/2qx Fb/EJ 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HE b 0 0 0 0 0 0
0+0 0
EHb 0 0 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 216487

Cl03.xxxx.075

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 924, mm’

J, = 296396. mm’
J, = 68112. mm*

Yy = 22.84 mm

T,= 2720.N

M, = -1958400. Nmm
X, = 36.mm

Ym= 53.mm

u,= 12.mm

vV, = 30.16 mm

o, =-Mv/J, = 199.3 N/mm’

m

X.= 24.mm

o, =-Mv/J, = 133.2 N/mm’
T, = 3.805 N/mm’

0, = Vo*+31° = 133.4 N/mm’
S = 4975. mm®

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 963079 Cl03.xxxx.076 PROCEDIMENTO E RISULTATI 963079 ClI03.xxxx.076

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 -Fb/EJ 0 0 0
0+0 0
FEb 0 0 Fb/EJ 0 0 0
FGb 0 -1/2gx° 0 0 0 0
, 0+0 0
GFb 0 | 1/2Fb-Fx+1/2gx° | 0O 0 0 0
GChb 0 |-1/2Fb+Fx-1/29x°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HE b 0 0 0 0 0 0
0+0 0
EHb 0 0 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 963079 Cl03.xxxx.076 PROCEDIMENTO E RISULTATI 963079 ClI03.xxxx.076

Om

b -53
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ A= 894 mm’
J, = 284424 mm*
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bJE u
(b-b+13b) LE] + /4 b/EJ=7/12 bIEJ ) 3= 80442, rmm
L= (xm?) VEIdx+1 1 U4 bEI=[1/35° ] 1/EJ +1 1 1/4 bE] Ja1 St = 19.9
BA ~ Jo - o 40 Yg = .9 mm
T,= 2360.N
=(1/3b) VEJ +1 1 1/4 b/EI=7/12 b/EJ ) y
z(b ) . M, = -1793600. Nmm
Los=[(1) vEIdx=[x] vEJ X, = 30.mm
=(2b) 1/E3 =2 b/E] y Yn = 53.mm
(2 2b Uy = 9. mm
L= (1) vEIdx=[x] wVEI u v, = 33.1mm
~ B o, =-Mv/J, = 208.8 N/mm’
=(2b) VEI =2 b/EI b " \ / x'= 21.mm
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 y.= 40.mm
v,= 20.1mm
= - ]_ 1 E = 1 E i
(b-b+1/3b) 1EI =113 b/ bJ 0, =-Mv/J, = 126.8 N/mm’
L= ['(m?) vEIdx = [13 %07 ] 1/ES Jo 1,= 8.267 N/mm’
y ’ =Vo%+31° = 127.6 N/mm’
o,=Vao = .
=(u3b) VEI =13 bEJ mm o § 8 & 8 « ¥ &= 5978 mmt

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 962891

Cl03.xxxx.077

PROCEDIMENTO E RISULTATI 962891 CI03.xxxx.077

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx -Fb/EJ 0 0 0
0+0 0
CBb 0 2FX Fb/EJ 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb“/EJ] 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 1/2Fb-3/2Fx+Fxlb | 0 |1-2x/b+ib’ ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X/b
EFb 0 | -1/2Fb+Fx-1/29x° 0 0 0 0
) 0+0 0
FE b 0 1/2qx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 -1/4Fx+1/2gx 0 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EH b 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/8Fb’/E] 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 962891

Cl03.xxxx.077

PROCEDIMENTO E RISULTATI 962891

Cl03.xxxx.077

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ
b
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI

=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI

=(2b) 1/EJ =2 b/EJ
=0(1) vesdx=[x]. ves

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

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3

=(b-b+13b) LEJ =1/3 b/E]
%= ["(50?) v dx = [13 b2 ]] VED
=(u3b) VEJ =13 b/EI

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3

=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

2b 2b
Ly =] (v2-1/axb) Fb UEI dx = [12x-1/8 xIb ] Fb 1/EJ

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

b
L% = [°(1/2 -3/2 xib + xI6° ) Fb 1/EJ dx = [1/2 x 314 xb +1/3 x*b? | Fb 1/EJ
[e] o
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ
b
1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3

=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

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

A= 822.mm’

J, = 238712. mm*

J, = 77634. mm*

Yo = 17.78 mm

T,= 1840.N

M, =-1490400. Nmm

Xn = 30. mm

Y= 53.mm

u,= 9.mm

v, = 35.22 mm

o, =-Mv/J, = 219.9 N/mm’
X, = 21.mm

y.= 44.mm

V.= 26.22 mm

o, =-Mv/J, = 163.7 Nimm’
T, = 5.111 N/mm’

c
0, = Vo*+31° = 163.9 N/mm’
s’ = 3978. mm°

20.03.25
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= © g Sy \
= < = &
E\ N - |
H g |
H = |
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 988248

Cl03.xxxx.078

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 988248 Cl03.xxxx.078

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb“/EJ] 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 1/2Fb-3/2Fx+Fxlb | 0 |1-2x/b+ib’ ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X/b
EFb 0 | -1/2Fb+Fx-1/29x° 0 0 0 0
) 0+0 0
FE b 0 1/2qx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 -1/4Fx+1/2gx 0 0 0 0
HE b 0 1/4Fb-1/4Fx -Fb/EJ 0 0 0
0+0 0
EH b 0 -1/4Fx Fb/EJ 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/8Fb’/E] 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 988248 Cl03.xxxx.078 PROCEDIMENTO E RISULTATI 988248 Cl03.xxxx.078

b
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ o
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bIE 53
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] Ae 596 mm
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI > 3,= 326526, mm"
_ 4
=(U3b) VEJ +1 1 1/4 b/EJ=7/12 bIE] J, = 74160. mm
a1 Y, = 24.37 mm
L% =["(1) vEIdx=[x]" wEI T = 3040.N
AD T Jo x=1xl, y = .
=(2b) 1/EJ =2 b/EJ M, = -2614400. Nmm
2b 2 Xp = 36. mm
L= (1) vEIdx=[x] wVEI y = 53.mm
u
u,= 12. mm
=(2b) VEJI =2 b/EJ y m
( ) ) vV, = 28.63 mm
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E 0, = -MviJ, = 229.3 N/mm’
= 24.
=(b-b+1/3b) 1/EJ = 1/3 b/EJ Xe mm
. o Yo=  7.mm
%= ["(50?) v dx = [13 b2 ]] VED ls 7 v, = -17.37 mm 2
g, =-Mv/J, =-139.1 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ c u
(v3b) o T, = 4.941 N/mm’
LS = [°(3/2 xib - /0% -1/2 x°b° ) Fb 1/EJ dx + 1 O 1/4 FbY/EJ 0, = Vo%+31 = 139.3 N/mm?
f mm ° 35 3 8 & x 3 S = 6368. mm®

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ
1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ
12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ
1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 218577

Cl03.xxxx.079

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 218577 ClI03.xxxx.079

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb“/EJ] 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 1/2Fb-3/2Fx+Fxlb | 0 |1-2x/b+ib’ ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X/b
EFb 0 | -1/2Fb+Fx-1/29x° 0 0 0 0
) 0+0 0
FE b 0 1/2qx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 -Fb/EJ 0 0 0
0+0 0
GHb 0 0 Fb/EJ 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 -1/4Fx+1/2gx 0 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EH b 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/8Fb’/E] 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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b
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ o
= - = -53
(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/bEJ Az 1140, mim?
LY :f;( X’Ib*) VEJdx+1 1 14 bEI=[13x0*]  1/EI +1 1 1/4 b/EJ a7 J,= 330567. mm*
0|t = 4
=(13b) 1/EJ +1 1 1/4 b/E] =7/12 b/E] > a2 J, = 122544 mm
Yy, = 20.22 mm
x [ 2b 9
Lo =IO (1 ) 1/EJ dx = [ X ]0 1/EJ T,= 2640.N
R M, = -2402400. Nmm
=(2b) 1/EJ =2 b/EJ x
X, = 36.mm
XX 2b 2b y m
L= (1) vEIdx=[x] wVEI y = 53.mm
u,= 12.mm
=(2b) 1/EJ =2 b/EJ b , V= 3278 mm
LY =j:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E \ / 0, = -Mv/J, = 238.3 N/mm®
= 24.
=(b-b+1/3b) 1/EJ = 1/3 b/EJ J12 %o mm
b y.= 42.mm
%= ["(50?) v dx = [13 b2 ]] VED V.= 21.78 mm 2
o, =-Mv/J, = 158.3 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ c u
(v3b) o T, = 3.824 N/mm’
LS =ﬁ(3/2 xIb - X°Ib® -1/2 X*/b* ) Fb 1/EJ dx + 1 0 1/4 Fb*/EJ 0, =Vo*+31 = 158.5 N/mm?

412
418
430
436
x
148

mm . S = 5746. mm’®

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ
1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ
12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ
1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



REAZIONI 986307 Cl03.xxxx.080 AZIONI INTERNE 986307 Cl03.xxxx.080

D\
1/4F . 14 0 o O L 0
1/5Fb = | - i [
7/10F = B \ [
= B | |
H = [ |
H 0 H <
F g‘ E Hg }; }O
E g \ ‘
= g \ [
— | =|
= : | |
= 1 E < 0
=k T O T T B =
= © g Sy \
= < = &
E\ N - |
H g |
H = |
= -k }o
= E
H g \
H E \
= [y 8 [
= N B ; [
= 0 H 2
S 1A
< —[—r Tl e
H
H
1/5 e T T 0
w - ar o o
— o
Hq 3G
F
|4
9/5F
3/10Fb
1/4F }
A \
=
} SHo 0 |o
= o
| <
} \
[
24/5F } |
[
1/4F [ |
‘ [
B \
AL [ B E \
3/10Fb 2Fb 3780 e (T T ©
9/5F 14/5F, 2 2
B c
2Fb
2F 2F
CED ro

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



G2'€0'0¢C

€T°€0°LZ'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[dARZ O}0pY ©

080 XXXX*E0IO

£L0€986 ILV1TNSIY 3 OLNINIdID0dd

G2'€0°0¢C

€T°€0°/2'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[DARZ O}opY ©

reubasse 1youed ep suoissay °N ﬂHw

et

=
o =
ol 0 0 e
| EN
|
|
|
|
|
|
|
|
|
| o
o Z/T- 2/T-
0 DR SN NN N N RN 2T

T=X eonelsiad ep auoissaly *I ﬂ H w

ooyelsiadi 0j0d[ed Ip BWAYIS

N

080 XXXX*E0ID

£L0€986 ILV1TNSIY 3 OLNINIAID0dd



PROCEDIMENTO E RISULTATI 986307

Cl03.xxxx.080

PROCEDIMENTO E RISULTATI 986307 Cl03.xxxx.080

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb“/EJ] 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 1/2Fb-3/2Fx+Fxlb | 0 |1-2x/b+ib’ ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X/b
EFb 0 | -1/2Fb+Fx-1/29x° 0 0 0 0
) 0+0 0
FE b 0 1/2qx 0 0 0 0
FGb 0 0 -Fb/EJ 0 0 0
0+0 0
GFb 0 0 Fb/EJ 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 -1/4Fx+1/2gx 0 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EH b 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/8Fb’/E] 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 986307 Cl03.xxxx.080 PROCEDIMENTO E RISULTATI 986307 Cl03.xxxx.080

b
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ o
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bIE 53
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] A 606, m
LY :f;( X’Ib*) VEJdx+1 1 14 bEI=[13x0*]  1/EI +1 1 1/4 b/EJ a7 o1 J,= 215454 mm*
45 _ 4
=(U3b) VEJ +1 1 1/4 b/EJ=7/12 bIE] J, = 40698. mm
2b 2 PN Yo = 20.92 mm
Lié =IO (1 ) 1/EJdx = [ X ]0 1/EJ T,= 2780.N
=(2b) 1/EJ =2 b/EJ M, = -1334400. Nmm
2b 2 Xn = 30. mm
L= (1) vEIdx=[x] wVEI y y = 53.mm
u,= 9.mm
=(2b) 1/EJ =2 b/EJ b " V< 3208 mm
LY =j:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E o, = -Mv/J, = 198.7 N/mm’
= 21
=(b-b+1/3b) 1/EJ = 1/3 b/EJ Xe mm
b y.= 45.mm
%= ["(50?) v dx = [13 b2 ]] VED 1 V.= 24.08 mm 2
0, =-Mv/J, = 149.2 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ c u
( ) o 1,= 7.402 N/mm’
LS = [°(3/2 xib - /0% -1/2 x°b° ) Fb 1/EJ dx + 1 O 1/4 FbY/EJ 0, = Vo%+31 = 149.7 N/mm?
f mm ° 9 3 % 8 x 9 s'= 3442, mm’

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ
1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ
12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ
1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 240940

Cl03.xxxx.081

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 240940 ClI03.xxxx.081

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb“/EJ] 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 1/2Fb-3/2Fx+Fxlb | 0 |1-2x/b+ib’ ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X/b
EFb 0 | -1/2Fb+Fx-1/29x° 0 0 0 0
) 0+0 0
FE b 0 1/2qx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2gx*|-Fb/EJ 0 0 0
) 0+0 0
BHb 0 -1/4Fx+1/2gx Fb/EJ 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EHb 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/8Fb’/E] 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 240940 ClI03.xxxx.081 PROCEDIMENTO E RISULTATI 240940 ClI03.xxxx.081

b
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ .
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 b/E 55
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] A 600, m
L= (xm?) VEIdx+1 1 U4 bEI=[1/35° ] 1/EJ +1 1 1/4 bE] 3,= 250916. mm"
o o 47 _ 4
=(U3b) VEJ +1 1 1/4 b/EJ=7/12 bIE] J, = 53046. mm
Yy, = 34.75 mm
x [ 2b 9
Lo =IO (1 ) 1/EJdx = [ X ]0 1/EJ T,= 2740.N
u
- (2 b) 1EJ =2 blEJ M, =-1507000. Nmm
2b 2 Xn = 12.mm
L= (1) vEIdx=[x] wVEI y u = -9.mm
v, =-34.75 mm
=(2b) 1/EJ =2 b/EJ m
(2) . o, = -Mv/J, = -208.7 N/mm’
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E 1 x.= 21.mm
- - Ocle y.= 9.mm
=(b-b+1 1/EJ =1/3 b/E
(b-b+1/3b) 1/EI =1/3 b/bJ 6 o = 2575 mm
Lé; :_r:( X*Ib’ ) 1/EJ dx = [1/3 x*Ib’ ]O 1/EJ i Om 0, =-Mv/J, = _154;.7 N/mm?
Jo T.= 7.134 N/mm
=(13b) VEI =1/3 b/EJ ¢
( ) 0, =Vo’+31° = 155.2 N/mm’
8 8 3 8 g 2 3
mm < : o0 X 5 S = 3920. mm

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E :
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ

1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 238903 Cl03.xxxx.082

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb“/EJ] 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 1/2Fb-3/2Fx+Fxlb | 0 |1-2x/b+ib’ ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X/b
EFb 0 | -1/2Fb+Fx-1/29x° 0 0 0 0
) 0+0 0
FE b 0 1/2qx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 -Fb/EJ 0 0 0
0+0 0
CGb 0 0 Fb/EJ 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 -1/4Fx+1/2gx 0 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EH b 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/8Fb’/E] 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ

1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 906. mm’

J, = 265632. mm*

J, = 89982. mm*

Yy = 36.96 mm

T,= 2620.N

M, =-1572000. Nmm

X, = 12.mm

u,= -9.mm

V,, =-36.96 mm

o,, = -Mv/J, = -218.7 N/mm’
X, = 21.mm

y.= 10.mm

v, =-26.96 mm

o, = -Mv/J, = -159.5 N/mm’
1, = 7.171 N/mm?
0,=Vo’+31° = 160. N/mm’
S’ = 4362. mm°

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 247928 Cl03.xxxx.083

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb“/EJ] 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 1/2Fb-3/2Fx+Fxlb | 0 |1-2x/b+ib’ ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X/b
EFb 0 | -1/2Fb+Fx-1/2gx° |-Fb/EJ 0 0 0
) 0+0 0
FE b 0 1/2gx Fb/EJ 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 -1/4Fx+1/2gx 0 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EH b 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/8Fb’/E] 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 247928

Cl03.xxxx.083

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ

1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 1020. mm’

J, = 345844, mm*

J, = 86544. mm*

Yo = 32.41 mm

T,= 3760.N

M, = -2444000. Nmm

Xn = 12.mm

u,= -12. mm

vV, =-32.41 mm

o, =-Mv/J, = -229. N/mm’
X, = 24.mm

y.= 11.mm

vV, =-21.41 mm

0, = -Mv/J, = -151.3 N/mm’
1, = 5.136 N/mm’

Cc
0, =Vo’+31° = 151.5 N/mm’
S’ = 5669. mm®

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 247858

Quadro contributi PLV per iperstatica X=W g

Cl03.xxxx.084

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , . (7/24+0)Fb*/EJ | 1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx -Fb/EJ 0 0 0
0+0 0
CBb 0 2FX Fb/EJ 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 )
(1/2+0)Fb*/EJ 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 12Fb-3/2Fx+Fx’lb | 0 |1-2x/b+/b ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X“/b
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
) 0+0 0
FE b 0 1/2gx 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BHb 0 -1/4Fx 0 0 0 0
HE b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
EHb 0 1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/8Fb’/EJ 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25
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LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ

1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 1236. mm’
J, = 370453. mm*
J, = 140976. mm*

Yy = 34.43 mm

T,= 3680.N

M, =-2576000. Nmm
Xn = 12.mm

u,= -12. mm

vV, =-34.43 mm

o, = -Mv/J, = -239.4 N/mm’

X, = 24.mm

y.= 12.mm

Vv, =-22.43 mm

0, =-Mv/J, = -156. N/mm’
1,= 5.263 N/mm’

Cc

g, = Vo*+31° = 156.3 N/mm°

o}

S = 6357. mm

20.03.25
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PROCEDIMENTO E RISULTATI 248683

Cl03.xxxx.085

PROCEDIMENTO E RISULTATI 248683

Quadro contributi PLV per iperstatica X=W g

Cl03.xxxx.085

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , . (7/24+0)Fb*/EJ | 1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 )
(1/2+0)Fb*/EJ 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 12Fb-3/2Fx+Fx’lb | 0 |1-2x/b+/b ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X“/b
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
) 0+0 0
FE b 0 1/2gx 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BHb 0 -1/4Fx 0 0 0 0
HE b 0 -1/4Fb+1/4Fx |-Fb/EJ 0 0 0
0+0 0
EHb 0 1/4Fx Fb/EJ 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/8Fb’/EJ 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25
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PROCEDIMENTO E RISULTATI 248683

Cl03.xxxx.085

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ

1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

762. mm?
.= 294369. mm*

~ >
I

J, = 55854. mm*

Yo = 32.32mm

T,= 2420.N

M, =-1815000. Nmm

Xn = 12.mm

u,= -9.mm

vV, =-32.32 mm

o, = -Mv/J, = -199.3 N/mm’
X, = 21.mm

y.= 13.mm

v, =-19.32 mm

o, = -Mv/J, = -119.1 N/mm’
T, = 7.952 N/mm’

0, =Vo’+31° = 119.9 N/mm’
S’ = 5804. mm’

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 248282

Quadro contributi PLV per iperstatica X=W g

Cl03.xxxx.086

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , . (7/24+0)Fb*/EJ | 1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 )
(1/2+0)Fb*/EJ 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 12Fb-3/2Fx+Fx’lb | 0 |1-2x/b+/b ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X“/b
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
) 0+0 0
FE b 0 1/2gx 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 -Fb/EJ 0 0 0
0+0 0
GHb 0 0 Fb/EJ 0 0 0
HB b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BHb 0 -1/4Fx 0 0 0 0
HE b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
EHb 0 1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/8Fb’/EJ 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25
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PROCEDIMENTO E RISULTATI 248282

Cl03.xxxx.086

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ

1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

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

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 978. mm’

J, = 317980. mm*
J, = 92790. mm*
Vo= 34.9mm

T,= 2380.N

M, = -1904000. Nmm
Xn = 12.mm

u,= -9.mm

vV, = -34.9 mm

o, =-Mv/J, = -209. N/mm’
X, = 21.mm

y.= 13.mm

V.= -21.9 mm
o, = -Mv/J, = -131.1 N/mm’

T, = 7.954 N/mm’
0, =Vo’+31° = 131.8 N/mm’
s’ = 6377. mm°

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



G2'€0'0¢C

€T°€0°LZ'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[dARZ O}0pY ©

L8O XXXX'E0ID

¢60€96 ILV1TNSIY 3 OLNINIdID0dd

G2'€0°0¢C

€T°€0°/2'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[DARZ O}opY ©

T=X eonelsiad ep auoissaly *I ﬂ H w

reubasse 1youed ep suoissay °N ﬂHw

v/T

| EEEEEE%O\

O T e
e
o

2/T-

v/1-

o
2/T-

et

0 LT 2T

N

L8O XXXXE0ID

¢60€96 ILV1TNSIY 3 OLNINIdID0dd



PROCEDIMENTO E RISULTATI 963092

Cl03.xxxx.087

PROCEDIMENTO E RISULTATI 963092

Quadro contributi PLV per iperstatica X=W g

Cl03.xxxx.087

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , . (7/24+0)Fb*/EJ | 1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 )
(1/2+0)Fb*/EJ 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 12Fb-3/2Fx+Fx’lb | 0 |1-2x/b+/b ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X“/b
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
) 0+0 0
FE b 0 1/2gx 0 0 0 0
FGb 0 -1/2Fx -Fb/EJ 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx Fb/EJ 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BHb 0 -1/4Fx 0 0 0 0
HE b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
EHb 0 1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/8Fb’/EJ 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25
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LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ

1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 1092. mm’

J, = 382903. mm*

J, = 92592. mm*

Yy = 30.86 mm

T, = 3200.N

M, = -2720000. Nmm

Xn = 12.mm

u,= -12. mm

V., =-30.86 mm

0,, = -Mv/J, = -219.2 N/mm’
X, = 24.mm

y.= 13.mm

v, =-17.86 mm

o, =-Mv/J, =-126.9 N/mm?
T,= 5.14 N/mm’

0, =Vo’+31° = 127.2 N/mm’

S = 7381. mm®

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 241349

Cl03.xxxx.088

PROCEDIMENTO E RISULTATI 241349

Quadro contributi PLV per iperstatica X=W g

Cl03.xxxx.088

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , . (7/24+0)Fb*/EJ | 1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 )
(1/2+0)Fb*/EJ 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 12Fb-3/2Fx+Fx’lb | 0 |1-2x/b+/b ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X“/b
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
) 0+0 0
FE b 0 1/2gx 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 1/4Fb-1/4Fx -Fb/EJ 0 0 0
0+0 0
BHb 0 -1/4Fx Fb/EJ 0 0 0
HE b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
EHb 0 1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/8Fb’/EJ 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25



PROCEDIMENTO E RISULTATI 241349 Cl03.xxxx.088 PROCEDIMENTO E RISULTATI 241349 Cl03.xxxx.088

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bJE 15
(b-b+1/3b) 1/EI + 14 bIEI =7 b/b.] A= 1308 mm?
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI J, = 414675 mm*
_ 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ J, = 147024. mm
a1 y, = 33.03 mm
xx [ 2b 9
Los=[(1) vEIdx=[x] vEJ / \ T,= 3200.N
=(2b) 1EJ =2 bJEJ u M, = -2880000. Nmm
N b Xn = 12.mm
L= (1) vEIdx=[x] wVEI y U, = -12.mm
v, =-33.03 mm
=(2b) VEJ =2 b/EJ b 0, = -MV/J, = -229.4 N/mm®
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 . N Xx.= 24.mm
112 =
_ _ y.= 13.mm
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
N ( . ) . v, =-20.03 mm ,
%= ["(50?) v dx = [13 b2 ]] VED o 0, = -MViJ, =-139.1 N/mm
Jo T, = 5.165 N/mm
=(1/3b) 1/EI = 1/3 b/EJ c
( ) 0, =Vo’+31° = 139.4 N/mm’
Xo _ 2,2 3,3 2 mm o S 8 8 8 x % . _ 3
L = (372 x/b - X*Ib* -1/2 X’1b° ) Fb L/EJ dx + 1 O 1/4 Fb/EJ ‘ - > © : S'= 8032. mm

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ
1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ
12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ
1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 237074

Cl03.xxxx.089

PROCEDIMENTO E RISULTATI 237074

Quadro contributi PLV per iperstatica X=W g

Cl03.xxxx.089

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , . (7/24+0)Fb*/EJ | 1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 )
(1/2+0)Fb*/EJ 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 12Fb-3/2Fx+Fx’lb | 0 |1-2x/b+/b ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X“/b
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
) 0+0 0
FE b 0 1/2gx 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 -Fb/EJ 0 0 0
) 0+0 0
CGb 0 1/2gx Fb/EJ 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BHb 0 -1/4Fx 0 0 0 0
HE b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
EHb 0 1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/8Fb’/EJ 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25



PROCEDIMENTO E RISULTATI 237074

Cl03.xxxx.089

PROCEDIMENTO E RISULTATI 237074

Cl03.xxxx.089

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ
b
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI

=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI

=(2b) 1/EJ =2 b/EJ
=0(1) vesdx=[x]. ves

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

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3

=(b-b+13b) LEJ =1/3 b/E]
%= ["(50?) v dx = [13 b2 ]] VED
=(u3b) VEJ =13 b/EI

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3

=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

2b 2b
Ly =] (v2-1/axb) Fb UEI dx = [12x-1/8 xIb ] Fb 1/EJ

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

b
L% = [°(1/2 -3/2 xib + xI6° ) Fb 1/EJ dx = [1/2 x 314 xb +1/3 x*b? | Fb 1/EJ
[e] o
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ
b
1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3

=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

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

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 1260. mm’
J, = 417492. mm*
J, = 130896. mm*

Yo = 22.86 mm

T,= 3280.N

M, =-3116000. Nmm
Xp = 36. mm

Y= 55.mm

u,= 12. mm

m

v, = 32.14 mm
0, =-Mv/J, = 239.9 N/mm’
X,

m

.= 24.mm
y.= 40.mm
v, = 17.14 mm

o, =-Mv/J, = 127.9 Nimm’
1,= 5.668 N/mm’

0, = Vo*+31° = 128.3 N/mm’
S’ = 8658. mm’

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 237960

Cl03.xxxx.090

PROCEDIMENTO E RISULTATI 237960

Quadro contributi PLV per iperstatica X=W g

Cl03.xxxx.090

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , . (7/24+0)Fb*/EJ | 1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 )
(1/2+0)Fb*/EJ 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 12Fb-3/2Fx+Fx’lb | 0 |1-2x/b+/b ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X“/b
EFb 0 |-1/2Fb+Fx-1/2gx’ |-Fb/EJ 0 0 0
) 0+0 0
FE b 0 1/2qx Fb/EJ 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BHb 0 -1/4Fx 0 0 0 0
HE b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
EHb 0 1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/8Fb’/EJ 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25



PROCEDIMENTO E RISULTATI 237960 Cl03.xxxx.090

PROCEDIMENTO E RISULTATI 237960

Cl03.xxxx.090

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = (14 xib) Fo 1E3 dx = [1/8 b ] Fb 1/E3
=(1/2b) Fb 1/EJ = 1/2 Fb’/EJ

1= (12 -1/4 x1b ) Fb 1/E3 dx = [1/2 x -1/8 x2b | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

12 = [(1/2 -312 xib + x1b? ) Fb 1/EJ dx = [1/2 x -3/4 b +1/3 x1b* | Fb 1/E
=(1/2b-3/4b+1/3b ) Fb 1/EJ = 1/12 Fb’/EJ

1 = [*(-1/2 xtb + x2ib* ) Fb 1/E3 dx = [-1/4 xb +1/3 xb ]| Fb 1/E3
=(-1/4b+1/3b) Fb 1/EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 714 mm’

J, = 282052. mm*

J, = 44478. mm*

Yy = 24.91 mm

T,= 3740.N

M, = -1870000. Nmm

Xn = 30. mm

Y= 55.mm

u,= 9.mm

v, = 30.09 mm

o, =-Mv/J, = 199.5 N/mm’
X, = 21.mm

y.= 7.mm

v, =-17.91 mm

o, = -Mv/J, = -118.8 N/mm’
1,= 12.45 N/mm’

0, = Vo*+31° = 120.7 N/mm’
S’ = 5632. mm°
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PROCEDIMENTO E RISULTATI 238858 Cl03.xxxx.091 PROCEDIMENTO E RISULTATI 238858 ClI03.xxxx.091

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 | 2Fx-312FXIb-1/2qx°Mb | O |1-2x/b+x /b’ ,
, , , - (3/8+0)FHYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BChb 0 -5/2Fb+5/2Fx  |-Fb/EJ 0 0 0
0+0 0
CBb 0 5/2Fx Fb/EJ 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b -1/2Fx 0 -1/2Fx+1/2Fx’/b 0 |1-2x/b+x’/b ,
, ., |(112+0)Fb?/EJ| 1/3Xb/EJ
EDb | xib 1/2Fb-1/2Fx 0 -1/2Fx+1/2Fx’/b 0 X’Ib
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
, 0+0 0
FEb 0 1/2gx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HE b 0 0 0 0 0 0
0+0 0
EHb 0 0 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 238858 Cl03.xxxx.091

PROCEDIMENTO E RISULTATI 238858

Cl03.xxxx.091

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1% = [2(-1/2 x/b +1/2 X¥16% ) Fb 1/E3 dx = [-1/4 x%1b +1/6 xb* | Fb 1/E
=(-1/4b+1/6b) Fb 1/EJ =-1/12 Fb’/EJ

1% = [2(-1/2 x/b +1/2 X¥16% ) Fb 1/E3 dx = [-1/4 x%1b +1/6 x1b* | Fb 1/E3
=(-1/4b+1/6 b)) Fb 1/EJ =-1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 972. mm’

J, = 340722. mm*
J,= 70416. mm*

Yy = 24.38 mm

T,= 4225.N

M, = -2323750. Nmm
X, = 36.mm

Ym= 55.mm

u,= 12.mm

vV, = 30.62 mm

o, =-Mv/J, = 208.9 N/mm’

m

X.= 24.mm

o, =-Mv/], = 147.5 N/mm’
T,= 5.556 N/mm’

0, = Vo’+31° = 147.8 NImm®
S = 5377. mm°
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 939352 Cl03.xxxx.092 PROCEDIMENTO E RISULTATI 939352 Cl03.xxxx.092

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 | 2Fx-312FXIb-1/2qx°Mb | O |1-2x/b+x /b’ ,
, , , - (3/8+0)FHYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BChb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b -1/2Fx 0 -1/2Fx+1/2Fx’/b 0 |1-2x/b+x’/b ,
, ., |(112+0)Fb?/EJ| 1/3Xb/EJ
EDb | xib 1/2Fb-1/2Fx 0 -1/2Fx+1/2Fx’/b 0 X’Ib
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
, 0+0 0
FEb 0 1/2gx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HE b 0 0 -Fb/EJ 0 0 0
0+0 0
EHb 0 0 Fb/EJ 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 939352 Cl03.xxxx.092 PROCEDIMENTO E RISULTATI 939352 Cl03.xxxx.092

O,

m

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ A= 930. mm’
J, = 324687. mm*
=(b-b+1 1EJ +1 1 1/4 b/EJ=7/12 bJE u
(b-b+1/3b) 1/EI + 14 bIEI =7 b/b.] > %< 81418 mm'
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI lat 0. o yg = 21.22mm
T,= 3500. N
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ y
z(b ) . M, = -2100000. Nmm
Los=[(1) vEIdx=[x] vEJ X, = 30.mm
=(2b) VEI =2 bIEI y Ym = 35 MM
2b 2b Uy = 9. mm
L= (1) vEIdx=[x] wVEI u v, = 33.78 mm ]
B B O, =-Mv/J, = 218.5 N/mm
=(2b) 1/EJ =2 b/EJ b ; \ / x'= 21.mm
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 1 y.= 40.mm
V.= 18.78 mm
=(b-b+1 1/EJ =1/3 blE °
(b-b+13b) V&) =113 b/bJ 0, =-Mv/J, = 121.5 N/mm’
L= ['(m?) vEIdx = [13 %07 ] 1/ES Jo 1,= 12.33 N/mm’
y ’ =Vo%+31° = 123.4 N/mm’
_ _ N N o,=Vo = .
=(1/3b) 1/EJ = 1/3 b/EJ mm ° 8 8 3 8 x S = 6865, mm’

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1% = [2(-1/2 x/b +1/2 X¥16% ) Fb 1/E3 dx = [-1/4 x%1b +1/6 xb* | Fb 1/E
=(-1/4b+1/6b) Fb 1/EJ =-1/12 Fb’/EJ

1% = [2(-1/2 x/b +1/2 X¥16% ) Fb 1/E3 dx = [-1/4 x%1b +1/6 x1b* | Fb 1/E3
=(-1/4b+1/6 b)) Fb 1/EJ =-1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



REAZIONI 987504

Cl03.xxxx.093

D

E_"

1/2Fb
F
E

AL

1/10Fb
2/5F

1/2Fb
gI5F

1/2FI

D
™ v10rb
21/10F
v
H
L/zF
('8
o
-
3
©
G
w JLL
wn N
3 ||
(3]
B C
B_ "
| 4
21/10F 5/2Fb
1/10F|
AL y10F0  |5i2F
A
/B

1/10Fb
21/10F

5/2Fb
31/10F

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 987504 Cl03.xxxx.093 PROCEDIMENTO E RISULTATI 987504 Cl03.xxxx.093

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 | 2Fx-312FXIb-1/2qx°Mb | O |1-2x/b+x /b’ ,
, , , ), (3/8+0)Fb’/EJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BCbh 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b -1/2Fx 0 -1/2Fx+1/2Fx’/b 0 |1-2x/b+x’/b ,
, , ., |(1/12+0)Fb%EJ| 1/3Xb/EJ
EDb | -x/b | 1/2Fb-1/2Fx 0 -1/2Fx+1/2FX*/b 0 Xl
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
, 0+0 0
FEb 0 1/2gx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GCh 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gqx°  |-Fb/EJ 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx° | Fb/EJ 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HE b 0 0 0 0 0 0
0+0 0
EHb 0 0 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 987504 Cl03.xxxx.093

PROCEDIMENTO E RISULTATI 987504

Cl03.xxxx.093

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1% = [2(-1/2 x/b +1/2 X¥16% ) Fb 1/E3 dx = [-1/4 x%1b +1/6 xb* | Fb 1/E
=(-1/4b+1/6b) Fb 1/EJ =-1/12 Fb’/EJ

1% = [2(-1/2 x/b +1/2 X¥16% ) Fb 1/E3 dx = [-1/4 x%1b +1/6 x1b* | Fb 1/E3
=(-1/4b+1/6 b)) Fb 1/EJ =-1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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o

418
124
430

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

A= 858. mm

J, = 283959. mm’
J, = 78606. mm*
Vo= 19.3mm

T, = 2800. N

M, = -1820000. Nmm
X, = 30.mm

Ym= 55.mm

u.= 9.mm

v, = 35.7mm

o, =-Mv/J, = 228.8 NImm’
X, = 21.mm
y.= 46.mm

V.= 26.7mm
o, =-Mv/J, = 171.1 N/mm’
T, = 7.769 N/mm’

0, = Vo’+31° = 171.6 NImm’
S = 4727. mm°

20.03.25
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PROCEDIMENTO E RISULTATI 956343 Cl03.xxxx.094 PROCEDIMENTO E RISULTATI 956343 Cl03.xxxx.094

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 | 2Fx-312FXIb-1/2qx°Mb | O |1-2x/b+x /b’ ,
, , , - (3/8+0)FHYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BChb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b -1/2Fx 0 -1/2Fx+1/2Fx’/b 0 |1-2x/b+x’/b ,
, ., |(112+0)Fb?/EJ| 1/3Xb/EJ
EDb | xib 1/2Fb-1/2Fx 0 -1/2Fx+1/2Fx’/b 0 X’Ib
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
, 0+0 0
FEb 0 1/2gx 0 0 0 0
FGb 0 0 -Fb/EJ 0 0 0
0+0 0
GFb 0 0 Fb/EJ 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HE b 0 0 0 0 0 0
0+0 0
EHb 0 0 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 956343 Cl03.xxxx.094 PROCEDIMENTO E RISULTATI 956343 Cl03.xxxx.094

b -55
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ A= 1044. mm?
> J, = 366752. mm’
=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/bEJ 2= 76484 rom'
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI lat / \ y,= 25.73mm
T,= 4275.N
= + = y
2(b1/3 b) UEJ +1 1 21/4 b/EJ = 7/12 b/EJ M. = 2992500, N
Los=[(1) vEIdx=[x] vEJ x = 36.mm
=(2b) 1/EJ =2 b/EJ u Ym = 55.mm
u,= 12. mm
XX 2b 2b y m
Loa=J, (1) vesdx=[x]," vEs V,, = 29.27 mm
=-Mv/J, = 238.8 N/mm’
=(2b) 1/EJ =2 b/EJ Om = -MVIJ, mm
b X, = 24.mm
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 1. y.=  7.mm
7 v, =-18.73 mm
=(b-b+1 1/EJ =1/3 bIE 16 c
(b-b+ub) V&3 =13 b1 bJ o, = -Mv/J, = -152.8 N/mm’
L :f:( x’Ib*) VEI dx = [13 07 | 1EI o 1,= 6.583 N/mm’
0, = Vo’+31° = 153.3 N/mm’
=(1/3b) 1/EJ = 1/3 b/EJ mm - y 9 8 8 4 % E gy 3

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1% = [2(-1/2 x/b +1/2 X¥16% ) Fb 1/E3 dx = [-1/4 x%1b +1/6 xb* | Fb 1/E
=(-1/4b+1/6b) Fb 1/EJ =-1/12 Fb’/EJ

1% = [2(-1/2 x/b +1/2 X¥16% ) Fb 1/E3 dx = [-1/4 x%1b +1/6 x1b* | Fb 1/E3
=(-1/4b+1/6 b)) Fb 1/EJ =-1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 212572

Cl03.xxxx.095

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 212572

Cl03.xxxx.095

M) M,(X) ) MM, M,0 MM, | MM /EJ+B)dx |[XM M, /EJdx
ABb |-1+x/b| -2Fx-1/2qx° 0 |2Fx-312Fx*/b-1/29x°/b 0 1-2x/b+x°/b° ,
, , , . (3/8+0)Fb°/EJ 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx‘/b+1/2gx’/b 0 xIb
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD 2b 1 0 0 0 0 1
0+0 2Xb/EJ
DA 2b -1 0 0 0 0 1
DEb | 1-x/b -1/2Fx FO/EI|  -12Fx+112FXfb  |-FB/EJ+FX/E] | 1-2x/b+x’ /b ,
) - (-1/12-1/2)Fb°/EJ| 1/3Xb/EJ
EDb -x/b 1/2Fb-1/2Fx Fb/EJ -1/2Fx+1/2Fx"/b -Fx/EJ X“/b
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
) 0+0 0
FEb 0 1/2gx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
) 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BHb 0 0 0 0 0 0
HE b 0 0 0 0 0 0
0+0 0
EHb 0 0 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -5/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g 1/14Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 212572 ClI03.xxxx.095 PROCEDIMENTO E RISULTATI 212572 Cl03.xxxx.095

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ A= 1188. mm’
J, = 383155. mm’
=(b-b+1 1EJ +1 1 1/4 b/EJ=7/12 bIE ’
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] a7 OeL i J,= 124848. mm"*
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI y, = 21.58 mm
T,= 3050. N
=(13b) VEJ +1 1 1/4 b/EJ =7/12 bIEI y
Z(b ) 2 Y M, = -2287500. Nmm
LS =0(1) vEIdx=[x]] vEI Xp = 36.mm
y —
=(2b) VEJ =2 bEJ e
2b 2b " u,= 12.mm
L =[(1) vEIdx=[x]] vEI Vin = 33.42mm
_ _ o, =-Mv/J, = 199.5 N/mm’
=(2b) 1/EJ =2 b/EJ b \ / X,= 24.mm
1% = 0(1-2x0b + b7 ) VEI dx= [ x- X +1/3 X707 ] 1/E3 T y.= 45.mm
V.= 23.42 mm
= - ]_ 1 E = 1 E ;
(b-b+1/3b) 1/EI = 1/3 by hJ o, =-Mv/J, = 139.8 N/mm’
%= ["(50?) v dx = [13 b2 ]] VED lo T, = 4136 N/imm*
0, =Vo™+31° = 140. N/mm’
=(v3b) VEI =153 b/E] mm ° S 3 8 8 x ¥ S = 6235. mm’

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
b
=[ % -1/2X°10*-1/8 x'10°* ] _Fb 1/EJ +1 0 1/4 FbY/E
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ
1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
b
= [5/4 X1 - x*b* +1/8 ‘16> ] Fb 1/EJ +1 0 1/4 Fb’/E
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ
1% = [2(-1/2 xtb +1/2 X%16? ) Fo 1/EI dx+ [ (-1 +xb ) @ dx
2 3,.21° 2, 1°
=[-vax’p +1/6 °0° ] Fo LEI +[-x+12Xb ] 8
=(-1/4b+1/6b) Fo 1/EJ + (-b+1/2b) © =-7/12 FbYEJ
1% = [2(-1/2 xtb +1/2 X%16* ) Fo WEI dx + (/b ) @ dx
2 3,.21° 2, 1P
= [-114 X0 +1/6 x> | Fo UEJ +[1/2 X0 ] @
=(-14b+16b) Fo UEJ +(12b) 8 =-7/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 236599 Cl03.xxxx.096 PROCEDIMENTO E RISULTATI 236599 Cl03.xxxx.096

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 | 2Fx-312FXIb-1/2qx°Mb | O |1-2x/b+x /b’ ,
, , , - (3/8+0)FHYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BChb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b -1/2Fx 0 -1/2Fx+1/2Fx’/b 0 |1-2x/b+x’/b ,
, ., |(112+0)Fb?/EJ| 1/3Xb/EJ
EDb | xib 1/2Fb-1/2Fx 0 -1/2Fx+1/2Fx’/b 0 X’Ib
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
, 0+0 0
FEb 0 1/2gx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 0 -Fb/EJ 0 0 0
0+0 0
BH b 0 0 Fb/EJ 0 0 0
HE b 0 0 0 0 0 0
0+0 0
EHb 0 0 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 236599 Cl03.xxxx.096

PROCEDIMENTO E RISULTATI 236599

Cl03.xxxx.096

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1% = [2(-1/2 x/b +1/2 X¥16% ) Fb 1/E3 dx = [-1/4 x%1b +1/6 xb* | Fb 1/E
=(-1/4b+1/6b) Fb 1/EJ =-1/12 Fb’/EJ

1% = [2(-1/2 x/b +1/2 X¥16% ) Fb 1/E3 dx = [-1/4 x%1b +1/6 x1b* | Fb 1/E3
=(-1/4b+1/6 b)) Fb 1/EJ =-1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

Om

418
124
430

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

A= 642. mm’

J, = 252660. mm’
J, = 41670. mm*

Yo = 22.77 mm

T, = 2050. N

M, = -1640000. Nmm
X, = 30.mm

Ym= 55.mm

u,= 9.mm

vV, = 32.23 mm

o, =-Mv/J, = 209.2 N/mm’

m

X.= 21.mm

o, =-Mv/J, = 150.8 N/mm’
T,= 5.689 N/mm’

0, = Vo’+31° = 151.1 N/mm’
S = 4207. mm°
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PROCEDIMENTO E RISULTATI 239831 Cl03.xxxx.097 PROCEDIMENTO E RISULTATI 239831 ClI03.xxxx.097

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 | 2Fx-312FXIb-1/2qx°Mb | O |1-2x/b+x /b’ ,
, , , - (3/8+0)FHYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BChb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b -1/2Fx 0 -1/2Fx+1/2Fx’/b 0 |1-2x/b+x’/b ,
, ., |(112+0)Fb?/EJ| 1/3Xb/EJ
EDb | xib 1/2Fb-1/2Fx 0 -1/2Fx+1/2Fx’/b 0 X’Ib
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
, 0+0 0
FEb 0 1/2gx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 -Fb/EJ 0 0 0
0+0 0
CGb 0 0 Fb/EJ 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HE b 0 0 0 0 0 0
0+0 0
EHb 0 0 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 239831 Cl03.xxxx.097 PROCEDIMENTO E RISULTATI 239831 ClI03.xxxx.097

>
b ~54
L= (1-2xb + X002 ) UEIdx+1 1 14 b/EI = [ x-xb+1/3x%b% ] 1/EJ +1 1 1/4 bEJ A= 576.mm’
° ° J4o 4 J,= 216352 mm"*
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E]=7/12 b/bEJ 3, = 34560. mm*
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI Yo = 31.66 mm
T, = 1800. N
=(U3b) LEI +1 1 1/4 b/EJ=7/12 bIEJ y
2(b ) ! . M, = -1494000. Nmm
LS =0(1) vEIdx=[x]] vEI Xp = 12.mm
y
u,= -9.mm
=(2b) VEJ =2 b/EJ m
z(b ) 2b V,, =-31.66 mm
L= (1) vEIdx=[x] wVEI 0,, = -Mv/J, = -218.6 N/mm’
= 2L
=(2b) VEJ =2 b/EJ |1 ;°_ 8 o
. G, T, ¢~ .
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 . ® Ve = -23.66 mm
] on 0, = -Mv/J, = -163.4 N/mm’
= - 1 1/E =1 E ’ 3
(b-b+13b) VEI =13 b/bJ ) 1, = 4.702 N/mm?
%= ["(50?) v dx = [13 b2 ]] VED o ) N 0, = Jo™3T = 163.6 Nimm?
mm % 4 3 3 8 x 3 s'= 3391 mm’

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

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1% = [2(-1/2 x/b +1/2 X¥16% ) Fb 1/E3 dx = [-1/4 x%1b +1/6 xb* | Fb 1/E
=(-1/4b+1/6b) Fb 1/EJ =-1/12 Fb’/EJ

1% = [2(-1/2 x/b +1/2 X¥16% ) Fb 1/E3 dx = [-1/4 x%1b +1/6 x1b* | Fb 1/E3
=(-1/4b+1/6 b)) Fb 1/EJ =-1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 226461 Cl03.xxxx.098 PROCEDIMENTO E RISULTATI 226461 Cl03.xxxx.098

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 | 2Fx-312FXIb-1/2qx°Mb | O |1-2x/b+x /b’ ,
, , , - (3/8+0)FHYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BChb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b -1/2Fx 0 -1/2Fx+1/2Fx’/b 0 |1-2x/b+x’/b ,
, ., |(112+0)Fb?/EJ| 1/3Xb/EJ
EDb | xib 1/2Fb-1/2Fx 0 -1/2Fx+1/2Fx’/b 0 X’Ib
EFb 0 |-1/2Fb+Fx-1/2gx’ |-Fb/EJ 0 0 0
, 0+0 0
FEb 0 1/2gx Fb/EJ 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HE b 0 0 0 0 0 0
0+0 0
EHb 0 0 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 226461 Cl03.xxxx.098

PROCEDIMENTO E RISULTATI 226461

Cl03.xxxx.098

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1% = [2(-1/2 x/b +1/2 X¥16% ) Fb 1/E3 dx = [-1/4 x%1b +1/6 xb* | Fb 1/E
=(-1/4b+1/6b) Fb 1/EJ =-1/12 Fb’/EJ

1% = [2(-1/2 x/b +1/2 X¥16% ) Fb 1/E3 dx = [-1/4 x%1b +1/6 x1b* | Fb 1/E3
=(-1/4b+1/6 b)) Fb 1/EJ =-1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 792. mm’

J, = 249320. mm’
J,= 71496. mm*

Yy = 35.57 mm

T,= 1825.N

M, = -1606000. Nmm
X, = 12.mm

u,= -9.mm

v, =-35.57 mm

g, = -Mv/J, = -229.1 NImm®
X, = 21.mm

y.= 9.mm

Vv, =-26.57 mm

g, = -Mv/J, = -171.1 N/mm?
T, = 4.907 N/mm’

0, = Vo’+31° = 171.4 NImm®
S = 4023. mm’

20.03.25
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PROCEDIMENTO E RISULTATI 213451

Cl03.xxxx.099

PROCEDIMENTO E RISULTATI 213451 ClI03.xxxx.099

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx -Fb/EJ 0 0 0
0+0 0
CBb 0 2FX Fb/EJ 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
, , (-1/6+0)Fb¥EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-5/4Fb+7/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 3/4Fx+1/2gx 0 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EH b 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 213451 ClI03.xxxx.099

PROCEDIMENTO E RISULTATI 213451

Cl03.xxxx.099

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-1/2b +1/6 b ) Fb 1/EJ = 1/6 Fb%/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 900. mm’
J, = 299580. mm*
J, = 59184. mm*

Yo = 29.98 mm

T,= 2560.N

M, =-2380800. Nmm
Xn = 12.mm

u,= -12. mm

vV, =-29.98 mm

o, = -Mv/J, = -238.3 N/mm’

X, = 24.mm

y.= 10.mm

v, =-19.98 mm

o, = -Mv/J, = -158.8 N/mm’
1, = 3.518 N/mm’

0, =Vo’+31° = 158.9 N/mm’
S' = 4940. mm®

20.03.25
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PROCEDIMENTO E RISULTATI 215080

Cl03.xxxx.100

PROCEDIMENTO E RISULTATI 215080 Cl03.xxxx.100

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
, , (-1/6+0)Fb¥EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-5/4Fb+7/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 3/4Fx+1/2gx 0 0 0 0
HE b 0 5/4Fb-5/4Fx -Fb/EJ 0 0 0
0+0 0
EH b 0 -5/4Fx Fb/EJ 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 215080 ClI03.xxxx.100 PROCEDIMENTO E RISULTATI 215080 Cl03.xxxx.100

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bIE 54
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] A 1116 mi?
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 3,= 344933. mm"
_ 4
=(13b) 1/EJ +1 1 1/4 b/E] =7/12 b/E] L4 jv: ;?;;r:‘m
2b 2b g~ "
Lié =IO (1 ) 1/EJdx = [ X ]0 1/EJ / \ T,= 4240.N
u M, = -2077600. N
=(2b) 1/EJ =2 b/EJ x = ~2077600. Nmm
2b 2 Xn = 12.mm
L= (1) vEIdx=[x] wVEI , u = -12.mm
=-33.08
=(2b) VEI =2 b/EI Vi = mm ,
b N | O, = -Mv/J, =-199.3 N/mm
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E ol x.= 24 mm
11 y.= 11.mm
=(b-b+1 1/EJ = 1/3 b/E c
(b-b+1/3b) 1/EI =1/3 b/bJ 6 = 2208 mm
XX 2.2 3.2 7 2
L :f:( x’Ib*) VEI dx = [13 07 | 1EI o 0, = -Mv/J, = -133. Nimm
- - Jo T, = 5.948 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ e T 4 N

o}

S = 5806. mm

412
418
130
136
x
148

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E :
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 939153

Cl03.xxxx.101

PROCEDIMENTO E RISULTATI 939153 Cl03.xxxx.101

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
, , (-1/6+0)Fb¥EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 -Fb/EJ 0 0 0
0+0 0
GHb 0 0 Fb/EJ 0 0 0
HBb 0 |-5/4Fb+7/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 3/4Fx+1/2gx 0 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EH b 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 939153 Cl03.xxxx.101

PROCEDIMENTO E RISULTATI 939153

Cl03.xxxx.101

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-1/2b +1/6 b ) Fb 1/EJ = 1/6 Fb%/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 648. mm’

J, = 249419. mm*

J, = 37368. mm*

Yo = 29.14 mm

T,= 3380.N

M, = -1791400. Nmm

Xn = 12.mm

u,= -9.mm

vV, =-29.14 mm

o, = -Mv/J, = -209.3 N/mm’
X, = 21.mm

y.= 48.mm

V.= 18.86 mm

o, =-Mv/J, = 135.5 N/mm’
1,= 10.87 N/mm’

0, =Vo’+31° = 136.8 N/mm’

S = 4812. mm’®

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 249282

Cl03.xxxx.102

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 249282 Cl03.xxxx.102

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
, , (-1/6+0)Fb¥EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 0 -Fb/EJ 0 0 0
0+0 0
GFb 0 0 Fb/EJ 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-5/4Fb+7/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 3/4Fx+1/2gx 0 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EH b 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 249282 Cl03.xxxx.102 PROCEDIMENTO E RISULTATI 249282 Cl03.xxxx.102

b
L =" (12xb +x¥b°) UEIdx+1 1 1/4 bEI=[ x-xb +1/3x%b2]° UEI +1 1 1/4 b/EI
o e} >
=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ 154 Ae 86h
) :
LY :f;( X’Ib*) VEJdx+1 1 14 bEI=[13x0*]  1/EI +1 1 1/4 b/EJ J,= 296124. mm*
_ 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ 143 J, = 74304. mm
y, = 33.35mm
x [ 2b g
Lo =IO (1 ) 1/EJ dx = [ X ]0 1/EJ T,= 3360.N
u _
~(2b) VEI =2 bIEJ M, = -1948800. Nmm
26 2 Xn = 12.mm
L= (1) vEIdx=[x] wVEI y u = -9.mm
v, =-33.35mm
=(2b) 1/EJ =2 b/E m
(20) . 0, = -MV/J, = -219.5 N/mm”
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 Yoot . x,= 21.mm
412 —
- - y.= 13.mm
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
. ( - ) 5 21 v, =-20.35 mm ,
L :f:( x’Ib*) VEI dx = [13 07 | 1EI On 0, = -Mvid, = -134. N/mm
- - o T, = 11.41 N/mm’
=(1/3b) 1/EJ = 1/3 b/EJ L Uotrar e 135 4 N
o~ © < =} [N 9 3
< e e ] S = 6034. mm

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E mm :
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



REAZIONI 247897

Cl03.xxxx.103

D\ S
5/4F 5/4F
4I7Fb
47F AlTF

ANEIEYA

Hq 3
3F
|4
10/7F
1/14Fb
< 3/4F
A
31/7F
3/4F
B
AN [ B
"/ 314F 3/4F \ 1
1/14Fb 2Fb
10/7F 17/7F,
B c
2Fb
2F 2F
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

AZIONI INTERNE 247897

Cl03.xxxx.103

5/4

NNRNRRRANRR AR AR ARRRARRRRRRRRRRRRN 0

I

-10/7|

10/7

'3/4

317

-1

—
—
=
Ew
=
=
=
=
—

317

-1

5/4

-417 =

—
0

714

3/4

innEnaSnninsinninninsiani

%HF

4/7

417

1/14

-5/4 5/4

CED e

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

-10/7 -1717

e

20.03.25



G2'€0'0¢C

€T°€0°LZ'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[dARZ O}0pY ©

E0TXXXXE0ID

L/68.v¢ ILV1TINSIY 3 OLNINIdID0dd

SZ°€0°02 £T°€0°2Z'SIaA 'OUBIA I 01UDBN0d ‘ISSOY IUB[oARZ OJ0pY @
T=X eonelsiadi ep suoissaly *IN ﬂ H w
1-
ol o 0 m =
| | !
| | Ssis
| |
| |
| |
| |
| |
| |
| |
| |
| ol
o
o , 0 0 |o
|
|
|
|
|
|
|
|
, &
, ° i
L= [ T =
0 00 T
o o
neubasse 1youed ep auoissay °N ﬂHw copersiad] 0[0o[Ed Ip BWBUOS
2 ¢
°l | o |°
| | W
|
[ [ | ._._% b
| | ,
, , ” o) ﬁ -
, , ! = Y
| |
| I !
| e ,
o N | o
ol 0 o |
| = |
|
|
W ! 7 | ———— H a
, ! )
| ,
|
|
|
|
| o IS 3
o N
0 00 2t 1 b ®] .
b N N

E0TXXXX"E0ID

L68.1¢ ILV1TINSIY 3 OLNINIdID0dd



PROCEDIMENTO E RISULTATI 247897 ClI03.xxxx.103 PROCEDIMENTO E RISULTATI 247897

Cl03.xxxx.103

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, M,0 MM,  [[M M /EJ+6)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 3/2Fx-FxX/b-1/2axIb 0 1-2x/b+x’ /b’ ,
, , , ), (7/24+0)Fb°/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2qx’/b 0 xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
, , (-1/6+0)FbYEJ |  2Xb/EJ
DA2b | -1 |-1/2Fb+5/4Fx-1/2qx°| O |1/2Fb-5/4Fx+1/2FX’/b 0 1
DEb | 1-x/b 12Fb-1/2Fx  |-Fb/EJ| 1/2Fb-Fx+1/2Fx’/b  |-Fb/EJ+FX/EJ| 1-2x/b+x°/b’ ,
, ), (1/6-1/2)Fb*/EJ |  1/3Xb/EJ
EDb | /b -1/2Fx Fb/EJ 1/2Fx°/b -FX/EJ X’lb
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-5/4Fb+7/4Fx-1/2qx°| O 0 0 0
, 0+0 0
BH b 0 3/4Fx+1/2gx 0 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EHb 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -5/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g 1/14Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25



PROCEDIMENTO E RISULTATI 247897 ClI03.xxxx.103

PROCEDIMENTO E RISULTATI 247897

Cl03.xxxx.103

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1 = ['(1/2 - xtb +1/2 x%10% ) Fb VET dx + [ (-1 +xb ) © dx
= [1/2 x-1/2 b +1/6 X462 ], Fb 1ED + [-x +1/2 X% ] @
=(12b-1/2b+1/6b ) Fo /E] +(-b+1/2b )8 =-1/3 Fb/EJ

1 = ['(1/2xb* ) Fo 1/E3 dx + ['(xb) @ dx = [1/6 X2 ], Fo 1EI + [12X%b ] 6
=(v6b)Fo1EI +(1/2b) 6 =-1/3 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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—149 — 48

412
418
130
136
x
148

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

A= 972. mm’

J, = 329140. mm*
J, = 65232. mm*

Yy = 28.43 mm

T,= 4220.N

M, =-2658600. Nmm
Xn = 12.mm

u,= -12. mm

vV, =-28.43 mm

o, = -Mv/J, = -229.6 N/mm’
X, = 24.mm

y.= 48.mm

V.= 19.57 mm

o, =-Mv/J, = 158.1 N/mm’
T, = 6.174 N/mm’

Cc
g, =Vo’+31° = 158.5 N/mm’
S = 5779. mm®

20.03.25
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PROCEDIMENTO E RISULTATI 237065

Cl03.xxxx.104

PROCEDIMENTO E RISULTATI 237065 Cl03.xxxx.104

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2qx° 0 | 32Fx-Fx’/b-1/2qx°/b | O |1-2x/b+x’Ib’ ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
, , (-1/6+0)Fb¥EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fxb | 0 |1-2x/b+x /b ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
ED b -x/b -1/2Fx 0 1/2Fx°/b 0 x“/b
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GF b 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGhb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-5/4Fb+7/4Fx-1/2gx*|-Fb/EJ 0 0 0
) 0+0 0
BH b 0 3/4Fx+1/2gx Fb/EJ 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EH b 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb°/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 237065 Cl03.xxxx.104 PROCEDIMENTO E RISULTATI 237065 Cl03.xxxx.104

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ P A= 1188. mm?
: :
L= [( ) VEIdx+1 1 w4 biEI=[13x3b2]] VEI +1 1 14 bIEI 3, = 384370 mm’
_ 4
=(1/3b) 1EJ +1 1 14 b/EJ=7/12 b/EJ I jv: ;19:; ;r:] ;
2b 2b 9" .
L% =1"(1) vesdx=[x]. 1EI T, = 4280.N
M, = -2910400. N
=(2b) 1/EJ =2 b/EJ . X = 1920m?r(1) "
2b 2b " .
— — y —
L =[(1) vEIdx=[x]] vEI Up = -12. mm
v, =-31.62 mm
=(2b) VEJ =2 b/EJ b 0, = -MV/J, = -239.4 N/mm”
L% =0(1-2xb +xXb* ) VEIdx = [ x- /b +1/3 507 ] 1/EI . x.= 24 mm
pE — Jo o 12 13 ©
] = 13
=(b-b+13b) VEI = 1/3 b/EJ v = 18,62 mm
XX 2.2 32 b - . i
L :f:( x’Ib*) VEI dx = [13 07 | 1EI On 0, =My, = -141. Nimm
- - Jo .= 7.06 N/mm
=(u3b) VEI =13 bEJ 0, = Vo*+31° = 141.5 N/mm®
mm 2 3 3 8 ® x ¥ S’ = 7608. mm’

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E :
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 247861

Cl03.xxxx.105

PROCEDIMENTO E RISULTATI 247861 ClI03.xxxx.105

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
, , (-1/6+0)Fb¥EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 -Fb/EJ 0 0 0
0+0 0
CGb 0 0 Fb/EJ 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-5/4Fb+7/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 3/4Fx+1/2gx 0 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EH b 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 247861 ClI03.xxxx.105 PROCEDIMENTO E RISULTATI 247861 ClI03.xxxx.105

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ o
=(b-b+1 1EJ +1 1 1/4 b/EJ=7/12 bJE 154
(b-b+13b) LE] + 14 bIE3 =7 b/b.] U
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 3,= 383443. mm"
_ 4
=(13b) 1/EJ +1 1 1/4 b/E] =7/12 b/E] lus 7| et 12 J, = 127728. mm
Yo = 21.86 mm
L% =1"(1) vesdx=[x]" vEI T T - 3260.N
AD ° o y .
- (2b) VEI =2 biEI M, = -2379800. Nmm
2b 2 Xn = 36.mm
L= (1) vEIdx=[x] wVEI y y = 54.mm
u,= 12. mm
= = u m
(2b) 1/E3 =2 bEI b V= a4 mm
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E o, = -Mv/J, = 199.5 N/mm’
=(b-b+1/3b) 1/EJ = 1/3 b/EJ 12 X, = 24.mm
b y.= 42.mm
L :f;( x’Ib*) VEI dx = [13 07 | 1EI v, = 20.14 mm 2
o, =-Mv/J, = 125. N/mm
=(1/3b) 1/EJ = 1/3 b/EI c u
( ) o 1,= 5.159 N/mm’
LS = [°(3/2 xib - /0% -1/2 x°b° ) Fb 1/EJ dx + 1 O 1/4 FbY/EJ 0, = Vo%+31 = 125.3 N/mm?
f mm 2 CR. B8 x % s'= 7282. mm’

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 237766

Cl03.xxxx.106

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 237766 Cl03.xxxx.106

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
, , (-1/6+0)Fb¥EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 -Fb/EJ 0 0 0
0+0 0
FE b 0 0 Fb/EJ 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-5/4Fb+7/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 3/4Fx+1/2gx 0 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EH b 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 237766 ClI03.xxxx.106 PROCEDIMENTO E RISULTATI 237766 Cl03.xxxx.106

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ o
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bIE 154
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] I
LY :f;( X’Ib*) VEJdx+1 1 14 bEI=[13x0*]  1/EI +1 1 1/4 b/EJ > J,= 257954, mm*
— 4
=(13b) 1/EJ +1 1 1/4 b/E] =7/12 b/E] lus Octe 2 J, = 43056. mm
Yy = 23.51 mm
L% =["(1) vEIdx=[x]" wEI T = 2260 N
AD ~ Jo o y .
M, = -1762800. N
=(2b) 1/EJ =2 b/EJ x = -1762800. Nmm
2b 2 Xn, = 30.mm
L= (1) vEIdx=[x] wVEI y. = 54 mm
y u u.= 9.mm
=(2b) 1/EJ =2 b/EJ m
( ) b vV, = 30.49 mm
LY =j:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E o, = -MviJ, = 208.4 N/mm’
= 21
=(b-b+1/3b) 1/EJ = 1/3 b/EJ Xe mm
b y.= 42.mm
L :f:( Xb?) VEI dx = [113xb° ] 1/E3 1 | v, = 18.49 mm 2
o, =-Mv/J, = 126.4 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ c u
( ) o 1,= 7.392 N/mm’
LS = [°(3/2 xib - /0% -1/2 x°b° ) Fb 1/EJ dx + 1 O 1/4 FbY/EJ 0, = Vo3 = 127. N/mm?
f mm ° 5 % 3 8 x ¥ S = 5062. mm®

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 988213

Cl03.xxxx.107

PROCEDIMENTO E RISULTATI 988213 ClI03.xxxx.107

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx -Fb/EJ 0 0 0
0+0 0
CBb 0 2FX Fb/EJ 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
. . (-1/6+0)Fb°/EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -3/4Fb+3/4Fx 0 0 0 0
0+0 0
BHb 0 3/4Fx 0 0 0 0
HE b 0 3/4Fb-3/4Fx 0 0 0 0
0+0 0
EHb 0 -3/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 988213 ClI03.xxxx.107 PROCEDIMENTO E RISULTATI 988213 ClI03.xxxx.107

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ o
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bJE 154
(b-b+1/3b) 1/EI + 14 bIEI =7 b/b.] | Az 924 mim?
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 149 J, = 303740. mm*
> UCTC = 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ a3 J, = 67248. mm
Yy, = 22.98 mm

)

LX=["(1) veIdx=[x]" vEI / \ T,= 2580. N

M, = -2141400. N
=(2b) 1/EJ =2 b/EJ N 00. Nmm

<

2b 2 Xp = 36. mm
L= (1) vEIdx=[x] wVEI y y = 54.mm
— — u u,= 12.mm
=(2b) 1/EJ =2 b/EJ b V= 3102 mm
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E o, =-MviJ, = 218.7 N/mm’
X.= 24.mm

C

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

L :f;( xIo*) 1/EJ dx = [1/3 1o ]: 1/EJ 1 \\/ v, = 2002 mm

0, =-Mv/J, = 141.1 Nimm’

=(13b) 1/EJ =1/3 b/EJ °T
( ) o 1,= 3.596 N/mm’
LS = [°(3/2 xib - /0% -1/2 x°b° ) Fb 1/EJ dx + 1 O 1/4 FbY/EJ 0, = vo’+31° = 141.3 NImm®
‘ mm ° L. 8 8 x ¥ S = 5080. mm’

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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AZIONI INTERNE 236654
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PROCEDIMENTO E RISULTATI 236654

Cl03.xxxx.108

PROCEDIMENTO E RISULTATI 236654 Cl03.xxxx.108

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
. . (-1/6+0)Fb°/EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -3/4Fb+3/4Fx 0 0 0 0
0+0 0
BHb 0 3/4Fx 0 0 0 0
HE b 0 3/4Fb-3/4Fx -Fb/EJ 0 0 0
0+0 0
EHb 0 -3/4Fx Fb/EJ 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 236654 Cl03.xxxx.108 PROCEDIMENTO E RISULTATI 236654 Cl03.xxxx.108

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ o
=(b-b+1 UEJ +1 1 1/4 b/EJ=7/12 blE 154
(b-b+13b) LE] + 14 bIE3 =7 b/b.] A 888
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 3,= 293012. mm"
_ 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ las 5| Ot 12 J, = 79992. mm
Yo = 19.98 mm
L% =["(1) vEIdx=[x]" wEI T = 2240.N
AD ~ Jo - o L —— y = .
- (2b) VEI =2 biEI M, = -1971200. Nmm
2b 2 Xn = 30.mm
L= (1) vEIdx=[x] wVEI y y = 54 mm
u,= 9.mm
=(2b) 1/EJ =2 b/EJ b . V= 3400 mm
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E \ / o, =-MviJ, = 228.9 Nimm’
=(b-b+1/3b) 1/EJ = 1/3 b/EJ 12 X, = 2Ll.mm
b y.= 42.mm
L :f;( x’Ib*) VEI dx = [13 07 | 1EI v, = 22.02mm 2
0, = -Mv/J, = 148.1 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ c !
( ) o 1,= 7.367 N/mm’
LS = [°(3/2 xib - /0% -1/2 x°b° ) Fb 1/EJ dx + 1 O 1/4 FbY/EJ 0, = Vo*+31 = 148.7 N/mm?
0 mm ° S 2 8 8 x ¥ s = 5782. mm®

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 218395

Cl03.xxxx.109

PROCEDIMENTO E RISULTATI 218395 ClI03.xxxx.109

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
. . (-1/6+0)Fb°/EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 -Fb/EJ 0 0 0
0+0 0
GHb 0 0 Fb/EJ 0 0 0
HB b 0 -3/4Fb+3/4Fx 0 0 0 0
0+0 0
BHb 0 3/4Fx 0 0 0 0
HE b 0 3/4Fb-3/4Fx 0 0 0 0
0+0 0
EHb 0 -3/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 218395 Cl03.xxxx.109 PROCEDIMENTO E RISULTATI 218395 ClI03.xxxx.109

b
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ o
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bIE 154
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] Ae 816 mm
LY :f;( X’Ib*) VEJdx+1 1 14 bEI=[13x0*]  1/EI +1 1 1/4 b/EJ 49 J,= 239746. mm*
0T, = 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ a3 J, = 77184 mm
S Yo = 17.68 mm
L% =["(1) vEIdx=[x]" wEI T = 1700. N
AD ~ Jo o y .
y Xn = 30.mm
xx (b 20 m
L= (1) vEIdx=[x] wVEI y = 54 mm
u,= 9.mm
=(2b) 1/EJ =2 b/EJ b V< 3652 mm
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E u o, =-MviJ, = 239.5 N/mm’
=(b-b+1/3b) LEJ =1/3 b/E] 12 X, = 21.mm
b y.= 43.mm
L :f;( x’Ib*) VEI dx = [13 07 | 1EI v, = 25.32mm 2
o, =-Mv/J, = 166.9 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ c u
( ) o 1,= 4.801 N/mm’
LS = [°(3/2 xib - /0% -1/2 x°b° ) Fb 1/EJ dx + 1 O 1/4 FbY/EJ 0, = Vo*+31 = 167.2 N/mm?
f mm ° 5 213 8 x ¥ S = 4063. mm®

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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Cl03.xxxx.110
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PROCEDIMENTO E RISULTATI 237158

Cl03.xxxx.110

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 237158 ClI03.xxxx.110

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
. . (-1/6+0)Fb°/EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 -1/2Fx -Fb/EJ 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx Fb/EJ 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -3/4Fb+3/4Fx 0 0 0 0
0+0 0
BHb 0 3/4Fx 0 0 0 0
HE b 0 3/4Fb-3/4Fx 0 0 0 0
0+0 0
EHb 0 -3/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 237158 CI03.xxxx.110 PROCEDIMENTO E RISULTATI 237158 ClI03.xxxx.110

b
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ o
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bIE 54
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] .
LY :f;( X’Ib*) VEJdx+1 1 14 bEI=[13x0*]  1/EI +1 1 1/4 b/EJ > J,= 339350. mm*
_ 4
=(U3b) VEJ +1 1 1/4 b/EJ=7/12 bIE] lus J, = 73296. mm
/\ Y, = 24.64 mm
L =I2b(1 ) 1/EJ dx = [ X ]Zb 1/EJ T = 4700. N
AD ° ° y '
- (2 b) 1EJ =2 b/EJ M, =-2303000. Nmm
2b 2 Xp = 36. mm
L= (1) vEIdx=[x] wVEI y = 54.mm
u
y u,= 12.mm
=(2b) 1/EJ =2 b/EJ b V"~ 2036
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E o, = -Mv/J, = 199.2 N/mm’
= 24.
=(b-b+1/3b) 1/EJ = 1/3 b/EJ Xe mm
b /MCTE y.= 7.mm
%= ["(50?) v dx = [13 b2 ]] VED s ; v, = -17.64 mm 2
0, = -Mv/J, = -119.7 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ c u
(v3b) o T, = 7.446 N/mm’
LS = [°(3/2 xib - /0% -1/2 x°b° ) Fb 1/EJ dx + 1 O 1/4 FbY/EJ 0, =Vo%+31 = 120.4 N/mm?
f mm 2 CR. B8 x % S'= 6451 mm’

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 240962

Cl03.xxxx.111

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 240962

Cl03.xxxx.111

M) M, (%) 6 MM, M,0 MM,  [[M M /EJ+6)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 3/2Fx-FxX/b-1/2axIb 0 1-2x/b+x’ /b’ ,
, , , . (7/24+0)Fb*/EJ | 1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2qx’/b 0 xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
. . (-1/6+0)Fb°/EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx"/b 0 1
DEb | 1-x/b 12Fb-1/2Fx  |-Fb/EJ| 1/2Fb-Fx+1/2Fx’/b  |-Fb/EJ+FX/EJ| 1-2x/b+x°/b’ ,
, . (1/6-1/2)Fb*IEJ |  1/3Xb/EJ
EDb -x/b -1/2Fx Fb/EJ 1/2Fx°/b -Fx/EJ X“/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -3/4Fb+3/4Fx 0 0 0 0
0+0 0
BHb 0 3/4Fx 0 0 0 0
HE b 0 3/4Fb-3/4Fx 0 0 0 0
0+0 0
EHb 0 -3/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -5/24Fb%/EJ 35/12Xb/EJ
iperstatica X=W g 1/14Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25



PROCEDIMENTO E RISULTATI 240962 CI03.xxxx.111

PROCEDIMENTO E RISULTATI 240962

Cl03.xxxx.111

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1 = ['(1/2 - xtb +1/2 x%10% ) Fb VET dx + [ (-1 +xb ) © dx
= [1/2 x-1/2 b +1/6 X462 ], Fb 1ED + [-x +1/2 X% ] @
=(12b-1/2b+1/6b ) Fo /E] +(-b+1/2b )8 =-1/3 Fb/EJ

1 = ['(1/2xb* ) Fo 1/E3 dx + ['(xb) @ dx = [1/6 X2 ], Fo 1EI + [12X%b ] 6
=(v6b)Fo1EI +(1/2b) 6 =-1/3 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

412
418
430
436

mm o

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

A= 1140. mm’
J, = 338607. mm*
J, = 121680. mm*

Yo = 20.33 mm

T,= 3980.N

M, =-2109400. Nmm
Xp = 36. mm

Y= 54.mm

u,= 12.mm

m

v, = 33.67 mm
o, =-Mv/J, = 209.7 N/mm’
X,

m

.= 24.mm
y.= 42.mm
V.= 21.67 mm

o, =-Mv/], = 135. N/mm’
1,= 5.734 N/mm’

0, = Vo*+31° = 135.4 N/mm’
S'= 5854. mm®

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 961156

Cl03.xxxx.112

PROCEDIMENTO E RISULTATI 961156 CI03.xxxx.112

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
. . (-1/6+0)Fb°/EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -3/4Fb+3/4Fx -Fb/EJ 0 0 0
0+0 0
BHb 0 3/4Fx Fb/EJ 0 0 0
HE b 0 3/4Fb-3/4Fx 0 0 0 0
0+0 0
EHb 0 -3/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 961156 CI03.xxxx.112 PROCEDIMENTO E RISULTATI 961156 CI03.xxxx.112

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ o
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bJE 154
(b-b+1/3b) LEJ + 14 bIEI =TI b/b.] A 600. M
L3 :jz( X’Ib*) VEJdx+1 1 14 bEI=[13x0*]  1/EI +1 1 1/4 b/EJ 149 T J,= 216946. mT4
45 =
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ Jy = 40248. mm
N N Yy = 20.81 mm
Los=[(1) vEIdx=[x] vEJ I T,= 2460.N
=(2b) 1YEJ =2 b/EJ M, =-1426800. Nmm
o b Xn = 30. mm
L= (1) vEIdx=[x] wVEI y Y= 54.mm
u,= 9.mm
=(2b) 1/EJ =2 b/EJ b " v = 33.19 mm
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 0, =-Mv/J, = 218.3 N/mm’
= 2L
=(b-b+1/3b) LEJ =1/3 b/E] X mm
. y.= 45.mm
%= ["(50?) v dx = [13 b2 ]] VED le V.= 2419 mm 2
o, =-Mv/J, = 159.1 N/mm
=(1/3b) 1/EI = 1/3 b/EJ c u
(v3b) o T, = 6.408 N/mm’
LS = [°(3/2 xib - /0% -1/2 x°b° ) Fb 1/EJ dx + 1 O 1/4 FbY/EJ 0, = vo*+31° = 159.5 N/mm®
‘ mm ° 5 8 8 8 x 9 S = 3391. mm®

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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Cl03.xxxx.113
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PROCEDIMENTO E RISULTATI 959354

Cl03.xxxx.113

PROCEDIMENTO E RISULTATI 959354 CI03.xxxx.113

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
. . (-1/6+0)Fb°/EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 -Fb/EJ 0 0 0
) 0+0 0
CGb 0 1/2gx Fb/EJ 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -3/4Fb+3/4Fx 0 0 0 0
0+0 0
BHb 0 3/4Fx 0 0 0 0
HE b 0 3/4Fb-3/4Fx 0 0 0 0
0+0 0
EHb 0 -3/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 959354 CI03.xxxx.113 PROCEDIMENTO E RISULTATI 959354 CI03.xxxx.113

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ 158 A= 534 mm?
b a9 :
Lﬁ:f;( X’Ib*) VEJdx+1 1 14 bEI=[13x0*]  1/EI +1 1 1/4 b/EJ an J,= 194732 mm*
_ 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ jv: iggff mr:nm
2b 2b 9 .
Le="(1) vEIdx=[x]] 1/EI T, = 2400.N
M, = -14 N
=(2b) WEI =2 b/EJ u « = 158,:?: m
2b 2b y " .
Loe=]"(1) vEIdx=[x] 1/EI Uy = -9. mm
vV, =-29.94 mm
=(2b) VEJ =2 b/EJ b 0, = -Mv/J, = -228.8 N/mm’
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 X,= 2L.mm
N ] = 7.
=(b-b+1/3b) 1/EJ =1/3 b/EJ OoTe z =2 ngm
XX 2,2 3,27° N ! C_ , 2
LR :f:( x’Ib*) VEI dx = [13 07 | 1EI om 0, = -Mv/J, = -175.3 N/mm
o T,= 6.265 N/mm’
=(1/3b) VEJ =13 b/EI ;
(v3b) .. 0, = Vo’+31° = 175.6 N/mm’
mm ° 5 5 8 8 x ¥ S = 3050. mm®

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E :
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



REAZIONI 241822

Cl03.xxxx.114

D\ E
5/4F 5/4F Eq >F
2/5Fb 1/2F
2/5F 2/5F
E F
-
3/4F 1/2F
23/5F F
D
7 siaf
2/5Fb
8/5F
4
F
1/2Fb
< 1/2F
G
—— ——G
3/2F
G
A7+
1/2Fb
F
8/5F
1/10Fb
I 314F
A
23/5F IF
3/4F
B c
AL [ B8 BN c
3/4F 3/4F
1/10Fb 2Fb 2Fb
8/5F 13/5F 2F 2F
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

AZIONI INTERNE 241822

Cl03.xxxx.114

1/2 INENRRNNRRANNNARRRNNNANARNNNANARRAA}

5/4
== (NI AR R AR — e < = =
Hw = e = =
= E E| g
=H E H &
E} E H g
=] wn [ — =
s 3 ".'E E}% S.E
= E = i
= H H g
E} E H B
— = = -
= 312 g = 0 E
= IR = ~
— al =| =
= E s
H H =
= E =
H @ H Hx
H « H H o
= |= H
H E =
H*® inl = 5 i
= 34 0 E it 2 o

= [

—[+]—F Tl e

2/5 00 0
o [T e
~ o

-3/4 3/4

T [T ey’

-1/10

%WWWWWW

CED e

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

20.03.25



G2'€0'0¢C

€T°€0°LZ'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[dARZ O}0pY ©

PTTXXXX'E0ID

¢¢81v¢ ILV1TNSIY 3 OLNINIdID0dd

G2'€0°0¢C

€T°€0°/2'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[DARZ O}opY ©

z-

O e T O e
7

I

vie vie-

reubasse 1youed ep suoissay °N ﬂHw

et

T=X eonelsiad ep auoissaly *I ﬂ H w

oonejsiadi 0j0d[ed Ip BWAYIS

N N N

PTTXXXX'E0ID

¢¢81v¢ ILV1TINSIY 3 OLNINIdID0dd



PROCEDIMENTO E RISULTATI 241822

Cl03.xxxx.114

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 241822 Cl03.xxxx.114

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
. . (-1/6+0)Fb°/EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 -Fb/EJ 0 0 0
0+0 0
FE b 0 0 Fb/EJ 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -3/4Fb+3/4Fx 0 0 0 0
0+0 0
BHb 0 3/4Fx 0 0 0 0
HE b 0 3/4Fb-3/4Fx 0 0 0 0
0+0 0
EHb 0 -3/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 241822

Cl03.xxxx.114

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-a/4 xtb +1/2 X216 ) Fb 1/E3 dx = [-3/8 x2b +1/6 x1b” | Fb 1/EJ
=(-312b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

1% = [2°(1/2 514 xib +1/2 x2Ib* ) Fb 1/EJ dx = [1/2 x -5/8 ¥ +1/6 x°/b? | Fb 1/EJ
=(b-5/2b+4/3b ) Fb 1/EJ =-1/6 Fb’/EJ

L2 = ['(1/2 - xtb +1/2 ¥81b% ) Fb 1/EJ dx = [1/2 x -1/2 b +1/6 x1b* | Fb 1/E
=(1/2b-1/2b +1/6 b ) Fb 1/EJ = 1/6 Fb%/EJ

1 = [(1/2 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 241748

Cl03.xxxx.115

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 241748

Cl03.xxxx.115

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, [[MM/EI+6)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2gx° 0 | 32Fx-FX’Ib-1/2qx°/b | 0 |1-2x/b+x*/b’ ,
, , , . (7124+0)FL’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx“/b+1/2qx/b| O x/b
BChb 0 -2Fb+2Fx -Fb/EJ 0 0 0
0+0 0
CBb 0 2Fx Fb/EJ 0 0 0
AD2b | 1 -5I4FX+1/2gx° 0 -5I4Fx+112FX’/b 0 1 ,
, , (-7/6+0)Fb*/EJ 2Xb/EJ
DA2b | -1 |1/2Fb+3/4Fx-1/2qx°| 0 |-1/2Fb-3/4Fx+1/2Fx’/b| 0O 1
DEb |1xb | -1/2Fb+1/2Fx 0 -12Fb+Fx-1/2Fx%b | 0 |1-2x/b+xPib° ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | xib 1/2Fx 0 -1/2Fx%Ib 0 x*/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -5/4Fb+5/4Fx 0 0 0 0
0+0 0
BH b 0 5/4Fx 0 0 0 0
HE b 0 |5/4Fb-7/14Fx+1/2gx°| 0 0 0 0
, 0+0 0
EHb 0 -3/4Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 241748 ClI03.xxxx.115 PROCEDIMENTO E RISULTATI 241748 CI03.xxxx.115

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

= - = -53
(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ = 7/12 b/EJ » | s | Az 852 mim?
il 48

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 3,= 271527, mm*
=(U3b) VEJ +1 1 1/4 b/EJ=7/12 bIE] / \ jvz ‘2‘29:58'[11 Tnm4
LX=["(1) veIdx=[x]" vEI Tgy _ 2620. N
=(2b) 1/EJ =2 b/EJ ) )'\(":: ‘1556:1?;’- Nmm
L =["(1) veadx=[x]" vE Y U= -12.mm
=(20) ves =2 b = g~ 199.1 N
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 \\ / x,= 24.mm
=(b-b+1/3b) 1/EJ =1/3 b/EJ z - 1383;5mnTm
X - 3. 271D I c : )
%= ["(50?) v dx = [13 b2 ]] VED o 0, = M3, = 1344 Nimm
=(13b) 1/EJ = 1/3 b/EJ ° ;c B 3;1;’;";“’;34 N
) .

412
418
130
136
x
148

S = 4528 mm’®

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E mm :
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3
=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1 = [2°(-1/2 -314 xib +1/2 x1b® ) Fb 1/EJ dx = [-1/2 x -3/8 X%/ +1/6 x/b* | Fb 1/E3
=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1% = [(-1/2 + xib -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ

1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



REAZIONI 240551

Cl03.xxxx.116

D % E
——%
3/4F 3/4F
1/7Fb
17F U7F
D ~
3/4F
o
8/7F
E F
E F
3/4F
29/7F
G
JLL
H
H
Hq G
3F
|4
8/7F
5/14Fb
< 5/4F
A
29/7F
5/4F
B
AN [ B
"/ 514F 5/4F \
5/14Fb 2Fb
8/7F 15/7F,
B c
2Fb
2F 2F
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

AZIONI INTERNE 240551

Cl03.xxxx.116

3/4 0 1/7 0
| — CO O T — = <+
35 SE= E ® S \
H N = € |
= — | |
= B | \
= E \ \
H = | |
H g \ [
= B ‘ | \
H] = < I
= 5 E \ I~ [
H N 3 = | 0
H = |
= A A TATATATAY - =
H = | =
= E \ —
= = | —

H = — | —
H Q “E | =
= B \ =
= = |
i~ = | <
=% g
H 's/4 L 0 g 2
I -8/7 -15/7
—[—r Tl e
00 0
E A o
~ o
\n
g
e o
= o
iy

5/14

CED e

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

20.03.25



G2'€0'0¢C

€T°€0°LZ'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[dARZ O}0pY ©

ITTXXXXE0ID

TS9G0v¢ ILV1TNSIY 3 OLNINIdIDO0dd

€T°€0°/2'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[DARZ O}opY ©

G2'e0’0¢
ireufiasse 1yoLed ep auoissal °W ﬂHU
Z- ¢
- [
| | |
| | |
[ |
| | |
| | |
[ | |
[ | |
| | I
| | I
, I |
| Ed !
o ~ |
of o a ,
| S |
| |
| |
| |
| |
| |
| |
| |
[ |
| ol
[ o N
- 2T
0 0 0 D N N AR ANA]

T=X eonelsiad ep auoissaly *I ﬂ H w

oonejsiadi 0j0d[ed Ip BWAYIS

N N N

ITTXXXXE0ID

TG9G0v¢ ILV1TNSIY 3 OLNINIdID0dd



PROCEDIMENTO E RISULTATI 240551

Cl03.xxxx.116

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 240551

Cl03.xxxx.116

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, [[MM/EI+6)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2gx° 0 | 32Fx-FX’Ib-1/2qx°/b | 0 |1-2x/b+x*/b’ ,
, , , . (7124+0)FL’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx“/b+1/2qx/b| O x/b
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -5I4FX+1/2gx° 0 -5I4Fx+112FX’/b 0 1 ,
, , (-7/6+0)Fb*/EJ 2Xb/EJ
DA2b | -1 |1/2Fb+3/4Fx-1/2qx°| 0 |-1/2Fb-3/4Fx+1/2Fx’/b| 0O 1
DEb |1xb | -1/2Fb+1/2Fx 0 -12Fb+Fx-1/2Fx%b | 0 |1-2x/b+xPib° ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | xib 1/2Fx 0 -1/2Fx%Ib 0 x*/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -5/4Fb+5/4Fx 0 0 0 0
0+0 0
BH b 0 5/4Fx 0 0 0 0
HE b 0 |5/4Fb-7/4Fx+1/2gx’ |-Fb/EJ 0 0 0
, 0+0 0
EHb 0 -3/4Fx-1/2gx Fb/EJ 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bIE 53
(b-b+13b) 1EJ + /4 bIEJ =7/ b/b.] A 1088, md
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 3,= 324016. mm"
_ 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ 148 J,= 104400. mm
2b 2b Yo = 32.16 mm
Le=J, (1) vEIax=[x], 1E T,= 2780. N
2b 2 Xn = 12.mm
L= (1) vEIdx=[x] wVEI , u = -12.mm
v, =-32.16 mm
=(2b) 1/EJ =2 b/EJ m
(2) . o, = -Mv/J, = -209.7 N/mm’
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E \/0 . x.= 24 mm
11 =
=(b-b+1/3b) 1/EJ =1/3 b/EJ Yo= 1l.mm
™ - s 51b 1s vV, =-21.16 mm ,
L :f:( x’Ib*) VEI dx = [13 07 | 1EI on 0, = -Mv/, = -138. N/mm
o T,= 4.018 N/mm’
=(1/3b) 1/EJ = 1/3 b/EJ .
(13b) 0, = Vo*+31° = 138.2 N/mm’
Xo 2,2 3,3 2 o S 3 8 38 x 2 ¢ 3
LS =f)(3/2 xIb - X°Ib® -1/2 X*/b* ) Fb 1/EJ dx + 1 0 1/4 Fb*/EJ mm ‘ - . ; S'= 5619. mm

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3
=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1 = [2°(-1/2 -314 xib +1/2 x1b® ) Fb 1/EJ dx = [-1/2 x -3/8 X%/ +1/6 x/b* | Fb 1/E3
=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1% = [(-1/2 + xib -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ

1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 984797

Cl03.xxxx.117

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 984797

Cl03.xxxx.117

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, [[MM/EI+6)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2gx° 0 | 32Fx-FX’Ib-1/2qx°/b | 0 |1-2x/b+x*/b’ ,
, , , . (7124+0)FL’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx“/b+1/2qx/b| O x/b
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -5I4FX+1/2gx° 0 -5I4Fx+112FX’/b 0 1 ,
, , (-7/6+0)Fb*/EJ 2Xb/EJ
DA2b | -1 |1/2Fb+3/4Fx-1/2qx°| 0 |-1/2Fb-3/4Fx+1/2Fx’/b| 0O 1
DEb |1xb | -1/2Fb+1/2Fx 0 -12Fb+Fx-1/2Fx%b | 0 |1-2x/b+xPib° ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | xib 1/2Fx 0 -1/2Fx%Ib 0 x*/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 -Fb/EJ 0 0 0
0+0 0
GHb 0 0 Fb/EJ 0 0 0
HB b 0 -5/4Fb+5/4Fx 0 0 0 0
0+0 0
BH b 0 5/4Fx 0 0 0 0
HE b 0 |5/4Fb-7/14Fx+1/2gx°| 0 0 0 0
, 0+0 0
EHb 0 -3/4Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 984797 CI03.xxxx.117 PROCEDIMENTO E RISULTATI 984797 CI03.xxxx.117

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ 158 2
0T, A= 606. mm
L= [(°) VEIdx+1 1 14 bEI=[13x°0?]) VEJ +1 1 14 b/EI 1 48 J, = 222763 mm"*
BA T Jo - o PN u~ . 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ jv: 2;14?54 m”:nm
2 % g”
Los=[(1) vEIdx=[x] vEJ T,= 2200.N
M, = -1782000. N
=(2b) VEJ =2 bE] y x 128 000. Nmm
(2 2 u Xm = -mm
L= (1) vEIdx=[x] wVEI U,= -9.mm
vV, =-27.45mm
=(2b) 1E3 =2 biEY ) o, = -Mv/J, = -219.6 N/mm’
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 ) x,= 21.mm
1 = 48
=(b-b+1/3b) LEJ =1/3 b/E] Ve e
XX 2,2 3,27° e 2
%= ["(50?) v dx = [13 b2 ]] VED o 0, =-MViJ, = 164.4 N/mm
Jo .= 6.72 N/mm
=(1/3b) 1/EI = 1/3 b/EJ c
( ) . . 0, =Vo’+31° = 164.8 N/mm’
mm ° = 3 3 8 x ¥ S = 4083. mm’

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E :
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3
=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1 = [2°(-1/2 -314 xib +1/2 x1b® ) Fb 1/EJ dx = [-1/2 x -3/8 X%/ +1/6 x/b* | Fb 1/E3
=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1% = [(-1/2 + xib -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ

1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 280859

Cl03.xxxx.118

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 280859

Cl03.xxxx.118

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, [[MM/EI+6)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2gx° 0 | 32Fx-FX’Ib-1/2qx°/b | 0 |1-2x/b+x*/b’ ,
, , , . (7124+0)FL’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx“/b+1/2qx/b| O x/b
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -5I4FX+1/2gx° 0 -5I4Fx+112FX’/b 0 1 ,
, , (-7/6+0)Fb*/EJ 2Xb/EJ
DA2b | -1 |1/2Fb+3/4Fx-1/2qx°| 0 |-1/2Fb-3/4Fx+1/2Fx’/b| 0O 1
DEb |1xb | -1/2Fb+1/2Fx 0 -12Fb+Fx-1/2Fx%b | 0 |1-2x/b+xPib° ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | xib 1/2Fx 0 -1/2Fx%Ib 0 x*/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 -Fb/EJ 0 0 0
0+0 0
GFb 0 0 Fb/EJ 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -5/4Fb+5/4Fx 0 0 0 0
0+0 0
BH b 0 5/4Fx 0 0 0 0
HE b 0 |5/4Fb-7/14Fx+1/2gx°| 0 0 0 0
, 0+0 0
EHb 0 -3/4Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

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

20.03.25



PROCEDIMENTO E RISULTATI 280859 Cl03.xxxx.118 PROCEDIMENTO E RISULTATI 280859 Cl03.xxxx.118

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

>
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ 158 A= 822 mm?

LY :jz( x> ) 1/EJdx+1 1 1/4 b/EJ = [1/3 X’Ib? ]z 1/EJ +1 1 1/4 b/EJ J, = 278203. mm*
=(v3b) LEI +1 1 1/4 b/EJ=7/12 bIE] I ji 2213320 'n::nmA

LX=["(1) veIdx=[x]" vEI Tgy = 2300.N
=(2b) 1/EJ =2 b/EJ u )I\(/I:: -119278:1(:;). Nmm

xx _ 2P 20 y ) .

Loe=]"(1) vEIdx=[x] 1/EI Uy = -9. MM
=(2b) VEI =2 bIE \c/r:zi/lzvilzu r:r-gzg.s N/mm?

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 gl 13 X,= 2L.mm
=(b-b+1/3b) 1EI = 1/3 b/EJ B v -1;?3'2m,?m

L :f;( xIo*) 1/EJ dx = [1/3 1o ]: 1/EJ Om occ =-Mv/J, =-137.4 N/mm’
=(u3b) VEI =13 bEJ ° ;; Z;iirtuin ng, 1 N/mm?

mm ° 5.8 3 8 x ¥ S = 5805. mm"®

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E :
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3
=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1 = [2°(-1/2 -314 xib +1/2 x1b® ) Fb 1/EJ dx = [-1/2 x -3/8 X%/ +1/6 x/b* | Fb 1/E3
=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1% = [(-1/2 + xib -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ

1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 241731

Cl03.xxxx.119

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 241731

Cl03.xxxx.119

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, [[MM/EI+6)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2gx° 0 | 32Fx-FX’Ib-1/2qx°/b | 0 |1-2x/b+x*/b’ ,
, , , . (7124+0)FL’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx“/b+1/2qx/b| O x/b
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -5I4FX+1/2gx° 0 -5I4Fx+112FX’/b 0 1 ,
, , (-7/6+0)Fb*/EJ 2Xb/EJ
DA2b | -1 |1/2Fb+3/4Fx-1/2qx°| 0 |-1/2Fb-3/4Fx+1/2Fx’/b| 0O 1
DEb |1xb | -1/2Fb+1/2Fx 0 -12Fb+Fx-1/2Fx%b | 0 |1-2x/b+xPib° ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | xib 1/2Fx 0 -1/2Fx%Ib 0 x*/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -5/4Fb+5/4Fx  |-Fb/EJ 0 0 0
0+0 0
BH b 0 5/4Fx Fb/EJ 0 0 0
HE b 0 |5/4Fb-7/14Fx+1/2gx°| 0 0 0 0
, 0+0 0
EHb 0 -3/4Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

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

20.03.25



PROCEDIMENTO E RISULTATI 241731 CI03.xxxx.119 PROCEDIMENTO E RISULTATI 241731 ClI03.xxxx.119

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1 1/E) +1 1 1/4 b/EJ=7/12 bE 158
(b-b+1/3b) 1/EI + /4 bIEJ = 7112 bIEJ | T | Az 924 mim?
XX 2,2 3,270 149 g 4
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI a7 J, = 297390. mm
_ 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ \ J,= 56016. mm
Yy, = 27.12 mm
xx [ 2b 9
Los=[(1) vEIdx=[x] vEJ T,= 2880.N
M, = -2620800. N
=(2b) VEJ =2 bE] y « = ~2620800. Nmm
u Xn = 12.mm
XX _ 2b _ 2b _
L= (1) vEIdx=[x] wVEI U, = -12.mm
vV, =-27.12 mm
=(2b) 1/EJ =2 b/EJ b o = M1, = 239, Nimm®
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 \\/ X, = 24.mm
112 —
— — y.= 47.mm
=(b-b+1 1/EJ = 1/3 b/E
(b-b+1/3b) 1/EI =1/3 b/bJ v.= 19.88mm
%= ["(50?) v dx = [13 b2 ]] VED o 0, =-MVIJ, = 1752 N/mm?
Jo T, = 4.104 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ °
( ) 0, =Vo’+31° = 175.3 N/mm’
Xo _ 2,2 3,3 2 mm o S 5 8 8 x % *_ 3
L = (372 x/b - X*Ib* -1/2 X’1b° ) Fb L/EJ dx + 1 O 1/4 Fb/EJ : — o : S'= 5085. mm

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3
=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1 = [2°(-1/2 -314 xib +1/2 x1b® ) Fb 1/EJ dx = [-1/2 x -3/8 X%/ +1/6 x/b* | Fb 1/E3
=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1% = [(-1/2 + xib -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ

1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 963097

Cl03.xxxx.120

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 963097

Cl03.xxxx.120

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, [[MM/EI+6)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2gx° 0 | 32Fx-FX’Ib-1/2qx°/b | 0 |1-2x/b+x*/b’ ,
, , , . (7124+0)FL’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx“/b+1/2qx/b| O x/b
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -5I4FX+1/2gx° 0 -5I4Fx+112FX’/b 0 1 ,
, , (-7/6+0)Fb*/EJ 2Xb/EJ
DA2b | -1 |1/2Fb+3/4Fx-1/2qx°| 0 |-1/2Fb-3/4Fx+1/2Fx’/b| 0O 1
DEb |1xb | -1/2Fb+1/2Fx 0 -12Fb+Fx-1/2Fx%b | 0 |1-2x/b+xPib° ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | xib 1/2Fx 0 -1/2Fx%Ib 0 x*/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 -Fb/EJ 0 0 0
0+0 0
CGb 0 0 Fb/EJ 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -5/4Fb+5/4Fx 0 0 0 0
0+0 0
BH b 0 5/4Fx 0 0 0 0
HE b 0 |5/4Fb-7/14Fx+1/2gx°| 0 0 0 0
, 0+0 0
EHb 0 -3/4Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 b/E -53 z
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] Az 1140, mim?
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 3,= 360421 mm"
_ 4
=(U3b) VEJ +1 1 1/4 b/EJ=7/12 bIE] 143 J, = 110448. mm
Yg= 30.7mm
L =I2b(1 ) 1/EJdx = [ X ]Zb 1/EJ T = 4880.N
AD ° ° y '
- (2 b) 1EJ =2 blEJ u M, =-2342400. Nmm
2b 2 y Xn = 12.mm
L= (1) vEIdx=[x] wVEI u = -12.mm
vV, = -30.7 mm
=(20) vE =2 biEy ) 0, = -Mv/J, = -199.5 N/mm’
2.2 2 3.2
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 L st N X, = ig mm
=(b-b+1/3b) 1/EJ = 1/3 b/EJ Ye= 13.mm
b V.= -17.7.mm
L :f;( x’Ib*) VEI dx = [13 07 | 1EI On 0, = -Mvi, = -115. N/mm?
Jo T.= 8.273 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ ¢
( ) 0, =Vo’+31° = 115.9 N/mm’
Lo _J’b(3/2 2,2 3,3 2 mm o S 5 8 8 x % *_ 3
e =] (312x/b - X'1b*-1/2 X°I0° ) Fb LEJ dx + 1 O 1/4 Fb/EJ : . > © ; S’ = 7332.mm

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3
=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1 = [2°(-1/2 -314 xib +1/2 x1b® ) Fb 1/EJ dx = [-1/2 x -3/8 X%/ +1/6 x/b* | Fb 1/E3
=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1% = [(-1/2 + xib -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ

1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 211288

Cl03.xxxx.121

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 211288

Cl03.xxxx.121

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, [[MM/EI+6)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2gx° 0 | 32Fx-FX’Ib-1/2qx°/b | 0 |1-2x/b+x*/b’ ,
, , , . (7124+0)FL’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx“/b+1/2qx/b| O x/b
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -5I4FX+1/2gx° 0 -5I4Fx+112FX’/b 0 1 ,
, , (-7/6+0)Fb*/EJ 2Xb/EJ
DA2b | -1 |1/2Fb+3/4Fx-1/2qx°| 0 |-1/2Fb-3/4Fx+1/2Fx’/b| 0O 1
DEb |1xb | -1/2Fb+1/2Fx 0 -12Fb+Fx-1/2Fx%b | 0 |1-2x/b+xPib° ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | xib 1/2Fx 0 -1/2Fx%Ib 0 x*/b
EFb 0 0 -Fb/EJ 0 0 0
0+0 0
FEb 0 0 Fb/EJ 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -5/4Fb+5/4Fx 0 0 0 0
0+0 0
BH b 0 5/4Fx 0 0 0 0
HE b 0 |5/4Fb-7/14Fx+1/2gx°| 0 0 0 0
, 0+0 0
EHb 0 -3/4Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

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

20.03.25
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b
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ o
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bIE .53
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] A 1188,
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 3,= 358924. mm"
O Te - 4
=(U3b) VEJ +1 1 1/4 b/EJ=7/12 bIE] {43 > 42 J, = 126576. mm
Yy, = 21.22 mm
L% =["(1) vEIdx=[x]" wEI T = 4560.N
AD = Jo X=1x], /\ y = X
- (2 b) 1EJ =2 blEJ M, =-2371200. Nmm
2b 2 Xp = 36. mm
L= (1) vEIdx=[x] wVEI y y = 53.mm
u,= 12.mm
=(2b) 1/EJ =2 b/EJ b u V< 3178 mm
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E \ / 0, =-Mv/J, = 210. N/mm?
=(b-b+1/3b) 1/EJ = 1/3 b/E J12 X, = 24.mm
b y.= 42.mm
L :f;( x’Ib*) VEI dx = [13 07 | 1EI v, = 20.78 mm 2
o, =-Mv/J, = 137.3 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ c u
( ) o 1,= 7.076 N/mm’
LS = [°(3/2 xib - /0% -1/2 x°b° ) Fb 1/EJ dx + 1 O 1/4 FbY/EJ 0, =Vo*+31 = 137.8 N/mm’
f mm ° 35 3 8 & x 3 S = 6683. mm®

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3
=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1 = [2°(-1/2 -314 xib +1/2 x1b® ) Fb 1/EJ dx = [-1/2 x -3/8 X%/ +1/6 x/b* | Fb 1/E3
=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1% = [(-1/2 + xib -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ

1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 242013 Cl03.xxxx.122 PROCEDIMENTO E RISULTATI 242013 Cl03.xxxx.122

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 | 2Fx-312FXIb-1/2qx°Mb | O |1-2x/b+x /b’ ,
, , , - (3/8+0)FHYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BChb 0 -5/2Fb+5/2Fx  |-Fb/EJ 0 0 0
0+0 0
CBb 0 5/2Fx Fb/EJ 0 0 0
AD2b | 1 -Fx+1/2gx° 0 -Fx+1/2FX°/b 0 1 ,
, , (-2/3+0)FbYEJ | 2Xb/EJ
DA2b | -1 Fx-1/20x 0 -Fx+1/2Fx’/b 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10?
- 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 X’/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 -Fb+Fx 0 0 0 0
0+0 0
BH b 0 Fx 0 0 0 0
HE b 0 Fb-Fx 0 0 0 0
0+0 0
EHb 0 -Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7I24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g 1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 242013 Cl03.xxxx.122

PROCEDIMENTO E RISULTATI 242013

Cl03.xxxx.122

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

18 = [2°(- xib +1/2 xib* ) Fb 1/EJ dx = [-1/2 b +1/6 /b ] Fb 1/E3
=(-2b+4/3b ) Fb 1/EJ =-2/3 Fb’/EJ

1= [2°(- xib +1/2 x2ib* ) Fb 1/EJ dx = [-1/2 b +1/6 1% ] Fb 1/E9
=(-2b+4/13b) Fb 1/EJ =-2/3 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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A= 654. mm’
J, = 241316. mm’

Yy = 22.68 mm

T,= 3050.N

M, =-1738500. Nmm
X, = 30.mm

Ym= 53.mm

u,= 9.mm

vV, = 30.32 mm
o, =-Mv/J, = 218.4 N/mm’

m

X, = 21.mm

y.= 42.mm

v, = 19.32 mm

o, =-Mv/J, = 139.2 N/mm’
.= 9.85 N/mm?

0, = Vo*+31° = 140.2 N/mm’
S’ = 4676. mm’

20.03.25
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PROCEDIMENTO E RISULTATI 248692 Cl03.xxxx.123 PROCEDIMENTO E RISULTATI 248692 Cl03.xxxx.123

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 | 2Fx-312FXIb-1/2qx°Mb | O |1-2x/b+x /b’ ,
, , , - (3/8+0)FHYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BChb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 -Fx+1/2gx° 0 -Fx+1/2FX°/b 0 1 ,
, , (-2/3+0)FbYEJ | 2Xb/EJ
DA2b | -1 Fx-1/20x 0 -Fx+1/2Fx’/b 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10?
- 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 X’/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 -Fb+Fx 0 0 0 0
0+0 0
BH b 0 Fx 0 0 0 0
HE b 0 Fb-Fx -Fb/EJ 0 0 0
0+0 0
EHb 0 -Fx Fb/EJ 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7I24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g 1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 248692 Cl03.xxxx.123

PROCEDIMENTO E RISULTATI 248692

Cl03.xxxx.123

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

18 = [2°(- xib +1/2 xib* ) Fb 1/EJ dx = [-1/2 b +1/6 /b ] Fb 1/E3
=(-2b+4/3b ) Fb 1/EJ =-2/3 Fb’/EJ

1= [2°(- xib +1/2 x2ib* ) Fb 1/EJ dx = [-1/2 b +1/6 1% ] Fb 1/E9
=(-2b+4/13b) Fb 1/EJ =-2/3 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 900. mm’

J, = 280787. mm*

J, = 66096. mm*

Yy = 22.17 mm

T,= 3375.N

M, = -2092500. Nmm
X, = 36.mm

Yn= 53.mm

u,= 12.mm

V,, = 30.83 mm

o, =-Mv/J, = 229.8 N/mm’
X, = 24.mm

y.= 42.mm

V.= 19.83 mm

o, =-Mv/J, = 147.8 N/mm’
1,= 4.736 N/mm?
0,=Vo*+31° = 148. N/mm’
S'= 4728. mm°

20.03.25
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AZIONI INTERNE 237373
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PROCEDIMENTO E RISULTATI 237373 Cl03.xxxx.124 PROCEDIMENTO E RISULTATI 237373 Cl03.xxxx.124

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 | 2Fx-312FXIb-1/2qx°Mb | O |1-2x/b+x /b’ ,
, , , - (3/8+0)FHYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BChb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 -Fx+1/2gx° 0 -Fx+1/2FX°/b 0 1 ,
, , (-2/3+0)FbYEJ | 2Xb/EJ
DA2b | -1 Fx-1/20x 0 Fx+1/2Fx /b 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10?
- 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 X’/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gqx°  |-Fb/EJ 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx° | Fb/EJ 0 0 0
HB b 0 -Fb+Fx 0 0 0 0
0+0 0
BH b 0 Fx 0 0 0 0
HE b 0 Fb-Fx 0 0 0 0
0+0 0
EHb 0 -Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7I24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g 1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 237373 Cl03.xxxx.124

PROCEDIMENTO E RISULTATI 237373

Cl03.xxxx.124

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

18 = [2°(- xib +1/2 xib* ) Fb 1/EJ dx = [-1/2 b +1/6 /b ] Fb 1/E3
=(-2b+4/3b ) Fb 1/EJ =-2/3 Fb’/EJ

1= [2°(- xib +1/2 x2ib* ) Fb 1/EJ dx = [-1/2 b +1/6 1% ] Fb 1/E9
=(-2b+4/13b) Fb 1/EJ =-2/3 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

,= 272367. mm*
J, = 79506. mm*

Yo = 19.29 mm

T,= 2875.N

M, =-1926250. Nmm
X, = 30.mm

Ym= 53.mm

u,= 9.mm

vV, = 33.71.mm

o, =-Mv/J, = 238.4 N/mm’

m

X.= 21.mm

o, =-Mv/J, = 160.6 N/mm’
T, = 9.338 N/mm’

0, = Vo’+31° = 161.4 N/mm’
S’ = 5308. mm°

20.03.25
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PROCEDIMENTO E RISULTATI 240726 ClI03.xxxx.125 PROCEDIMENTO E RISULTATI 240726 Cl03.xxxx.125

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 | 2Fx-312FXIb-1/2qx°Mb | O |1-2x/b+x /b’ ,
, , , - (3/8+0)FHYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BChb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 -Fx+1/2gx° 0 -Fx+1/2FX°/b 0 1 ,
, , (-2/3+0)FbYEJ | 2Xb/EJ
DA2b | -1 Fx-1/20x 0 -Fx+1/2Fx’/b 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10?
- 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 X’/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 -Fb/EJ 0 0 0
0+0 0
GFb 0 0 Fb/EJ 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 -Fb+Fx 0 0 0 0
0+0 0
BH b 0 Fx 0 0 0 0
HE b 0 Fb-Fx 0 0 0 0
0+0 0
EHb 0 -Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7I24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g 1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 240726

Cl03.xxxx.125

PROCEDIMENTO E RISULTATI 240726

Cl03.xxxx.125

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ
b
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI

=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI

=(2b) 1/EJ =2 b/EJ
=0(1) vesdx=[x]. ves

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

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3

=(b-b+13b) LEJ =1/3 b/E]
%= ["(50?) v dx = [13 b2 ]] VED
=(u3b) VEJ =13 b/EI

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
b
=[ % -1/2X°10*-1/8 x'10°* ] _Fb 1/EJ +1 0 1/4 FbY/E
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ
1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
b
= [5/4 X1 - x*b* +1/8 ‘16> ] Fb 1/EJ +1 0 1/4 Fb’/E
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ
xo _ (2P 2,2 2 3,272
Lo = (- x/b +1/2 X’16° ) Fb 1/E3 dx = [-1/2 X/b +1/6 X’I” ] Fb 1/EJ

=(-2b+4/3b ) Fb 1/EJ =-2/3 Fb’/EJ

2b 2b
Lio = (- xb +1/2 X’10° ) Fb 1/E3 dx = [-1/2 /b +1/6 X’Ib” ] Fb 1/EJ

=(-2b+4/13b) Fb 1/EJ =-2/3 Fb’/EJ

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

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 798 mm’

J, = 216134. mm’
J,= 76698. mm*

Yy = 16.88 mm

T,= 1650. N

M, = -1188000. Nmm
X, = 30.mm

Ym= 53.mm

u,= 9.mm

vV, = 36.12mm

o, =-Mv/J, = 198.6 N/mm’
X, = 21.mm

y.= 42.mm

V.= 25.12 mm

o, =-Mv/J, = 138.1 N/mm’
1, = 4.656 N/mm’

0, = Vo+31° = 138.3 N/mm’
S = 3659. mm’

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 241067

Cl03.xxxx.126

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 241067

Cl03.xxxx.126

M) M,(X) ) MM, M,0 MM, [[M M /EJ+8)dx | [XM,M /EJdx
ABb |[-1+x/b| -2Fx-1/2qx> |-Fb/EJ| 2Fx-3/2Fx*/b-1/2qx°/b | Fh/EJ-FX/EJ | 1-2x/b+x°/b° ,
, , , )y (3/8+1/2)Fb*/EJ |  1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2qx” | Fb/EJ |5/2Fx-3Fx"/b+1/2gx"/b Fx/EJ xIb
BChb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 -Fx+1/2gx° 0 -Fx+1/2FX°/b 0 1 ,
) . (-2/3+0)Fb°/EJ 2Xb/EJ
DA 2b -1 Fx-1/2gx 0 -Fx+1/2Fx°/b 0 1
DEb | 1-x/b 0 0 0 0 1-2x/b+x’ b’
- 0+0 1/3Xb/EJ
EDb -x/b 0 0 0 0 X“/b
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
) 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 -Fb+Fx 0 0 0 0
0+0 0
BHb 0 Fx 0 0 0 0
HE b 0 Fb-Fx 0 0 0 0
0+0 0
EHb 0 -Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 5/24Fb*/EJ 35/12Xb/EJ
iperstatica X=W g -1/14Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25



PROCEDIMENTO E RISULTATI 241067

Cl03.xxxx.126

PROCEDIMENTO E RISULTATI 241067

Cl03.xxxx.126

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X1 -1/2 1™ ) Fb WEI dx + [)(1-x/b) 8 dx +1 0 1/4 FbYE]
= [ %o 112 b2 -18 x'16° | Fb /ES + [ x-1/2 X0 ] 6 +1 0 /4 FOYED
=(b-1/2b-1/8b)Fo 1/EJ +(b-1/2b) 6 +1 0 1/4 Fb/EJ =7/8 Fb’/EJ

1 = ['(5/2 x1b -3 X262 +1/2 X*6° ) Fo UEI dx + [(-x/b) 8 dx+1 0 1/4 FbY/E]
= [514 30 - b2 +1/8 x16° ], Fo 1/E3 + [-1/2%b 1.6 +1 0 1/4 FbY/E]
=(5/4b-b+1/8b) Fo 1/EJ +(-1/2b) 6 +1 0 1/4 Fb’/EJ = 7/8 Fb’/EJ

18 = [2°(- xib +1/2 xib* ) Fb 1/EJ dx = [-1/2 b +1/6 /% ] Fb 1/E3
=(-2b+4/3b) Fb 1/EJ =-2/3 Fb’/EJ

1 = [2°(- xib +1/2 x2ib* ) Fb 1/EJ dx = [-1/2 b +1/6 /% ] Fb 1/E3
=(-2b+4/13b) Fb 1/EJ =-2/3 Fb*/EJ

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

20.03.25

143

o

42

112

418

430

436

148

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

A= 972. mm’

J, = 318872. mm’
J,= 72144. mm*

Yo = 23.93 mm

T,= 3025.N

M, = -2299000. Nmm
X, = 36.mm

Ym= 53.mm

u,= 12.mm

vV, = 29.07 mm

o, =-Mv/J, = 209.6 N/mm’

m

X.= 24.mm

o, =-Mv/J, = 130.3 N/mm’
T, = 4.743 N/mm’

0, = Vo*+31° = 130.5 N/mm’
S = 5999. mm®

20.03.25
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PROCEDIMENTO E RISULTATI 917806 ClI03.xxxx.127 PROCEDIMENTO E RISULTATI 917806 ClI03.xxxx.127

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 | 2Fx-312FXIb-1/2qx°Mb | O |1-2x/b+x /b’ ,
, , , - (3/8+0)FHYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BChb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 -Fx+1/2gx° 0 -Fx+1/2FX°/b 0 1 ,
, , (-2/3+0)FbYEJ | 2Xb/EJ
DA2b | -1 Fx-1/20x 0 -Fx+1/2Fx’/b 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10?
- 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 X’/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 -Fb+Fx -Fb/EJ 0 0 0
0+0 0
BH b 0 Fx Fb/EJ 0 0 0
HE b 0 Fb-Fx 0 0 0 0
0+0 0
EHb 0 -Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7I24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g 1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 917806 ClI03.xxxx.127

PROCEDIMENTO E RISULTATI 917806

Cl03.xxxx.127

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

18 = [2°(- xib +1/2 xib* ) Fb 1/EJ dx = [-1/2 b +1/6 /b ] Fb 1/E3
=(-2b+4/3b ) Fb 1/EJ =-2/3 Fb’/EJ

1= [2°(- xib +1/2 x2ib* ) Fb 1/EJ dx = [-1/2 b +1/6 1% ] Fb 1/E9
=(-2b+4/13b) Fb 1/EJ =-2/3 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 1116. mm’

J, = 311633. mm’

J,= 120528. mm*

Yo = 19.62 mm

T,= 2525.N

M, = -2045250. Nmm

X, = 36.mm

Ym= 53.mm

u,= 12.mm

vV, = 33.38 mm

o, =-Mv/J, = 219.1 N/mm’
X, = 24.mm

y.= 41l.mm

V.= 21.38 mm

o, =-Mv/J, = 140.3 N/mm’
1, = 3.679 N/mm’

0, = Vo*+31° = 140.5 N/mm’
S’ = 5449. mm’

20.03.25
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PROCEDIMENTO E RISULTATI 237731 ClI03.xxxx.128 PROCEDIMENTO E RISULTATI 237731 Cl03.xxxx.128

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 | 2Fx-312FXIb-1/2qx°Mb | O |1-2x/b+x /b’ ,
, , , - (3/8+0)FHYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BChb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 -Fx+1/2gx° 0 -Fx+1/2FX°/b 0 1 ,
, , (-2/3+0)FbYEJ | 2Xb/EJ
DA2b | -1 Fx-1/20x 0 -Fx+1/2Fx’/b 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10?
- 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 X’/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 -Fb/EJ 0 0 0
0+0 0
CGb 0 0 Fb/EJ 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 -Fb+Fx 0 0 0 0
0+0 0
BH b 0 Fx 0 0 0 0
HE b 0 Fb-Fx 0 0 0 0
0+0 0
EHb 0 -Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7I24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g 1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 237731 ClI03.xxxx.128

PROCEDIMENTO E RISULTATI 237731

Cl03.xxxx.128

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

18 = [2°(- xib +1/2 xib* ) Fb 1/EJ dx = [-1/2 b +1/6 /b ] Fb 1/E3
=(-2b+4/3b ) Fb 1/EJ =-2/3 Fb’/EJ

1= [2°(- xib +1/2 x2ib* ) Fb 1/EJ dx = [-1/2 b +1/6 1% ] Fb 1/E9
=(-2b+4/13b) Fb 1/EJ =-2/3 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 582. mm’

J, = 197114. mm*
J, = 39762. mm*
Vo= 19.8mm

T,= 1575.N

M, = -1354500. Nmm
X, = 30.mm

Ym= 53.mm

u,= 9.mm

V,= 33.2mm

o, =-Mv/J, = 228.1 N/mm’
X, = 21.mm

y.= 43.mm

V.= 23.2mm
o, =-Mv/J, = 159.4 N/mm’
T, = 4.248 N/mm’

0, = Vo*+31° = 159.6 N/mm’
S = 3190. mm®

20.03.25
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PROCEDIMENTO E RISULTATI 248146 ClI03.xxxx.129 PROCEDIMENTO E RISULTATI 248146 ClI03.xxxx.129

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM,  [[MM/EI+8)dx | [XM M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 | 2Fx-312FXIb-1/2qx°Mb | O |1-2x/b+x /b’ ,
, , , - (3/8+0)FHYEJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx“/b+1/2gx’/b| O xIb
BChb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 -Fx+1/2gx° 0 -Fx+1/2FX°/b 0 1 ,
, , (-2/3+0)FbYEJ | 2Xb/EJ
DA2b | -1 Fx-1/20x 0 -Fx+1/2Fx’/b 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10?
- 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 X’/b
EFb 0 0 -Fb/EJ 0 0 0
0+0 0
FEb 0 0 Fb/EJ 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 -Fb+Fx 0 0 0 0
0+0 0
BH b 0 Fx 0 0 0 0
HE b 0 Fb-Fx 0 0 0 0
0+0 0
EHb 0 -Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7I24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g 1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 248146

Cl03.xxxx.129

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

18 = [2°(- xib +1/2 xib* ) Fb 1/EJ dx = [-1/2 b +1/6 /b ] Fb 1/E3
=(-2b+4/3b ) Fb 1/EJ =-2/3 Fb’/EJ

1= [2°(- xib +1/2 x2ib* ) Fb 1/EJ dx = [-1/2 b +1/6 1% ] Fb 1/E9
=(-2b+4/13b) Fb 1/EJ =-2/3 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 618. mm’
J, = 236783. mm*

Yy = 33.21 mm

T,= 1800. N

M, =-1710000. Nmm
X, = 12.mm

u,= -9.mm

v =-33.21 mm

m

o, = -Mv/J, = -239.8 N/mm’

m

X, = 21.mm

y.= 9.mm

vV, =-24.21 mm

0, = -Mv/d, = -174.8 N/mm?
T, = 4.72 Nimm’

0, =Vo’+31° = 175. NImm’
S = 3725.mm’

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



G2'€0'0¢C

€T°€0°LZ'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[dARZ O}0pY ©

OETXXXXE0ID

¢SEBTZ ILV1TNSIY 3 OLNINIdID0dd

€T°€0°/2'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[DARZ O}opY ©

0

0

G2'€0°0¢C
reubasse 1youed ep suoissay °N ﬂHU
\\\\\\\\\\ ee- ¢S
=] [ 0
[ [ |
| | |
| |
| | |
| | |
| | |
| | |
| | I
[ | |
| | |
| [, I
e e |
o | 0 - |
|
| |
| |
| |
| |
| |
[ |
| |
| |
| |
| o |
o
0 00 0

T=X eonelsiad ep auoissaly *I ﬂ H w

ooyelsiadi 0j0d[ed Ip BWAYIS

N N N

OETXXXX"E0ID

¢GEBTC ILV1TNSIY 3 OLNINIAID0dd



PROCEDIMENTO E RISULTATI 218352

Cl03.xxxx.130

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 218352

Cl03.xxxx.130

M) M,(X) ) MM, M, 0 MM, [JM M /EJ+8)dx | [XM,M /EJdx
ABb |-1+x/b| -2Fx-1/2gx° 0 |2Fx-3/2FX/b-12qx°b| 0 |1-2x/b+x’[b’ ,
, , , . (3/8+0)Fb°/EJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 [5/2Fx-3Fx‘/b+1/2gx’/b| O x/b
BChb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 -Fx+1/2qx>  |-Fb/EJ -Fx+1/2Fx°/b -Fb/EJ 1 ,
) . (-2/3-2)Fb“/EJ 2Xb/EJ
DA 2b -1 Fx-1/2gx Fb/EJ -Fx+1/2Fx°/b -Fb/EJ 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x’ /b’
- 0+0 1/3Xb/EJ
EDb -x/b 0 0 0 0 X“/b
EF b 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
) 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 -Fb+Fx 0 0 0 0
0+0 0
BHb 0 Fx 0 0 0 0
HE b 0 Fb-Fx 0 0 0 0
0+0 0
EHb 0 -Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -55/24Fb*/EJ 35/12Xb/EJ
iperstatica X=W g 11/14Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25



PROCEDIMENTO E RISULTATI 218352 Cl03.xxxx.130

PROCEDIMENTO E RISULTATI 218352

Cl03.xxxx.130

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

10 = (- b +1/2 x2ib? ) Fb UEI dx + [, (-1) @ dx
= [-12 10 +16 62 17 Fb 1€ +[-x] 0
=(-2b+4/3b) Fb1/EJ +(-2b ) 6 =-8/3 FHY/EJ

L= (- xib +1/2 x2ib% ) Fb UEI dx + [ (1) @ dx
= [-12 % +116 62 ] Fb 1/E3 + [ x] 7
=(2b+4/3b)Fb1/EJ + (2b) ® =-8/3 FbYEJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

,= 263619. mm*
J,= 77670. mm*

Yy = 36.52 mm

T,= 2875.N

M, =-1437500. Nmm
X, = 12.mm

u,= -9.mm

VvV, =-36.52 mm

m

g, = -Mv/J, = -199.1 N/mm’

m
X, = 21.mm

y.= 10.mm

Vv, =-26.52 mm

a, = -Mv/J, = -144.6 N/mm’
T, = 7.825 N/mm’

0, = Vo’+31° = 145.3 N/mm®

S = 4305. mm®

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



G2'€0°0¢ €T'€0°LZ'SI9A ‘OUB(IN 1P 021UJBYI|0d ‘ISSOY IUB|aABRZ O}|opY © G2'€0°0¢ €T'€0°LZ'SIA ‘OUB(IN Ip 021UJB)I|0d ‘ISSOY IUB|SABRZ OJ|opY ©

T=X eonelsiad ep auoissaly *I ﬂ H w

-
0, 0 =
, s
,
,
,
,
,
,
,
,
,
o
07 0 0 o
,
,
,
,
,
,
,
,
, =
| o
L= =
0 00 T
weubasse IyaLea ep suoissal W ﬂHw oonesiadi 0j09[ed Ip ewayos
z- 2
o [ o
, , [
, , [
| | | o :
, , [
, , [ 2 ﬁ
| | | Y
, ,
, | ,
[ fed |
o Ny I
ol o a |
= [
[
[ %
| 7 N— ) H o
[ )
[
[
[
I o
3
o ° 7050 3
0 00 T Q
E
a
B N N

TETXXXX'E0ID ¥618T< ILVLINSIY 3 OLN3INIAIO0™dd TETXXXXE0ID ¥618T<¢ ILVLINSIY 3 OLNINIAIO0™dd



PROCEDIMENTO E RISULTATI 218194

Cl03.xxxx.131

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 218194

Cl03.xxxx.131

Sviluppi di calcolo iperstatica

M) M, (X) ) MM, MB| MM, [JM(M/EI+B)dX | [XM M, /EJdx
ABb |-1+x/b|  -3/2Fx-1/20X° 0 | 32Fx-Fxb-1/29x%b | 0 |1-2x/b+x*/b’ ,
, , s . (7/24+0)Fb’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx/b+1/2gx’/b| O x/b
BChb 0 -2Fb+2Fx -Fb/EJ 0 0 0
0+0 0
CBb 0 2Fx Fb/EJ 0 0 0
AD2b | 1 -5/AFX+1/29x° 0 -5I4Fx+112Fx’/b 0 1 ,
, , (-7/6+0)Fb°/EJ | 2XbIEJ
DA2b | -1 |1/2Fb+3/4Fx-1/20x°| 0O |-1/2Fb-3/4Fx+1/2Fx’/b| O 1
DEb |1xb | -1/2Fb+1/2Fx 0 | -12Fb+Fx-1/2Fx’fb | 0O |1-2x/b+x’/b? ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | /b 1/2Fx 0 -1/2F%Ib 0 x*/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 1/2Fx-1/29x° 0 0 0 0
, 0+0 0
GFb 0 -1/2Fx+1/2gx 0 0 0 0
GCb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -5/4Fb+5/4Fx 0 0 0 0
0+0 0
BH b 0 5/4Fx 0 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EHb 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

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

20.03.25
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PROCEDIMENTO E RISULTATI 218194

Cl03.xxxx.131

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3
=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1 = [2°(-1/2 -314 xib +1/2 x1b® ) Fb 1/EJ dx = [-1/2 x -3/8 X%/ +1/6 x/b* | Fb 1/E3
=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1% = [(-1/2 + xib -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/E] =-1/6 FbYEJ

1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 948 mm’
J, = 326981. mm*
J, = 68400. mm*

Yo = 31.22 mm

T,= 3980.N

M, = -2189000. Nmm

Xn = 12.mm

u,= -12. mm

vV, =-31.22 mm

o, =-Mv/J, = -209. N/mm’
X, = 24.mm

y.= 10.mm

v, =-21.22 mm

o, = -Mv/J, = -142.1 N/mm®
T, = 5.253 N/mm’

0, = Vo +31° = 142.4 N/mm’
S’ = 5179. mm®
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PROCEDIMENTO E RISULTATI 218622

Cl03.xxxx.132

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 218622

Cl03.xxxx.132

Sviluppi di calcolo iperstatica

M) M, (X) ) MM, MB| MM, [JM(M/EI+B)dX | [XM M, /EJdx
ABb |-1+x/b|  -3/2Fx-1/20X° 0 | 32Fx-Fxb-1/29x%b | 0 |1-2x/b+x*/b’ ,
, , s . (7/24+0)Fb’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx/b+1/2gx’/b| O x/b
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -5/AFX+1/29x° 0 -5I4Fx+112Fx’/b 0 1 ,
, , (-7/6+0)Fb°/EJ | 2XbIEJ
DA2b | -1 |1/2Fb+3/4Fx-1/20x°| 0O |-1/2Fb-3/4Fx+1/2Fx’/b| O 1
DEb |1xb | -1/2Fb+1/2Fx 0 | -12Fb+Fx-1/2Fx’fb | 0O |1-2x/b+x’/b? ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | /b 1/2Fx 0 -1/2F%Ib 0 x*/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 1/2Fx-1/29x° 0 0 0 0
, 0+0 0
GFb 0 -1/2Fx+1/2gx 0 0 0 0
GCb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -5/4Fb+5/4Fx 0 0 0 0
0+0 0
BH b 0 5/4Fx 0 0 0 0
HE b 0 5/4Fb-5/4Fx  |-Fb/EJ 0 0 0
0+0 0
EHb 0 -5/4Fx Fb/EJ 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 218622 ClI03.xxxx.132 PROCEDIMENTO E RISULTATI 218622 Cl03.xxxx.132

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bIE 155
(b-b+13b) LE] + 14 bIE3 =7 b/b.] A 1160 md
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 3,= 366051 mm"
_ 4
=(13b) 1/EJ +1 1 1/4 b/E] =7/12 b/E] lus J, = 122832. mm
Yy, = 33.96 mm
x [ 2b g
Lo =IO (1 ) 1EJdx = [ X ]0 1/EJ T,= 3940.N
=(2b) LEI =2 biE] u M, = -2364000. Nmm
2b 2 Xn = 12.mm
L= (1) vEIdx=[x] wVEI u = -12.mm
y
=-33.96
=(2b) VEJ =2 b/EJ Vin mm ,
b N | ] O, = -Mv/J, =-219.3 N/mm
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E J. x.= 24 mm
° 11 y.= 11.mm
=(b-b+1/3b) 1/EJ = 1/3 b/EJ ¢
o ( - ) s 510 I Vv, =-22.96 mm ,
L :f:( x’Ib*) VEI dx = [13 07 | 1EI o 0, = -Mv/J, = -148.3 N/mm
_ _ o 1,= 5.37 N/mm’
=(1/3b) 1/EJ = 1/3 b/EJ T et as & N
Xo 2,2 3,.3 2 o~ © o © © 0 3
LS =f)(3/2 xIb - X°Ib® -1/2 X*/b* ) Fb 1/EJ dx + 1 0 1/4 Fb*/EJ mm ° S & & x ¥ S = 5987. mm

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3
=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1 = [2°(-1/2 -314 xib +1/2 x1b® ) Fb 1/EJ dx = [-1/2 x -3/8 X%/ +1/6 x/b* | Fb 1/E3
=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1% = [(-1/2 + xib -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ

1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 214029

Cl03.xxxx.133

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 214029

Cl03.xxxx.133

Sviluppi di calcolo iperstatica

M) M, (X) ) MM, MB| MM, [JM(M/EI+B)dX | [XM M, /EJdx
ABb |-1+x/b|  -3/2Fx-1/20X° 0 | 32Fx-Fxb-1/29x%b | 0 |1-2x/b+x*/b’ ,
, , s . (7/24+0)Fb’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx/b+1/2gx’/b| O x/b
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -5/AFX+1/29x° 0 -5I4Fx+112Fx’/b 0 1 ,
, , (-7/6+0)Fb°/EJ | 2XbIEJ
DA2b | -1 |1/2Fb+3/4Fx-1/20x°| 0O |-1/2Fb-3/4Fx+1/2Fx’/b| O 1
DEb |1xb | -1/2Fb+1/2Fx 0 | -12Fb+Fx-1/2Fx’fb | 0O |1-2x/b+x’/b? ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | /b 1/2Fx 0 -1/2F%Ib 0 x*/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 1/2Fx-1/29x° 0 0 0 0
, 0+0 0
GFb 0 -1/2Fx+1/2gx 0 0 0 0
GCb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 -Fb/EJ 0 0 0
0+0 0
GHb 0 0 Fb/EJ 0 0 0
HB b 0 -5/4Fb+5/4Fx 0 0 0 0
0+0 0
BH b 0 5/4Fx 0 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EHb 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 214029 ClI03.xxxx.133

PROCEDIMENTO E RISULTATI 214029

Cl03.xxxx.133

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3
=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1 = [2°(-1/2 -314 xib +1/2 x1b® ) Fb 1/EJ dx = [-1/2 x -3/8 X%/ +1/6 x/b* | Fb 1/E3
=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1% = [(-1/2 + xib -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/E] =-1/6 FbYEJ

1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 690. mm’

J, = 274792. mm*

J, = 43542. mm*

Yy = 30.68 mm

T,= 3160. N

M, = -2054000. Nmm

Xn = 12.mm

u,= -9.mm

V., =-30.68 mm

o, = -Mv/J, = -229.3 N/mm’
X, = 21.mm

y.= 13.mm

v, =-17.68 mm

o, =-Mv/J, =-132.2 N/mm?
T, = 10.43 N/mm’

0, = Vo +31° = 133.4 N/mm’

S = 5441. mm®

20.03.25
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Cl03.xxxx.134
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PROCEDIMENTO E RISULTATI 209692

Cl03.xxxx.134

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 209692

Cl03.xxxx.134

Sviluppi di calcolo iperstatica

M) M, (X) ) MM, MB| MM, [JM(M/EI+B)dX | [XM M, /EJdx
ABb |-1+x/b| -3/2Fx-1/2gx° 0 | 32Fx-Fxb-1/29x%b | 0 |1-2x/b+x*/b’ ,
, , s . (7/24+0)Fb’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx/b+1/2gx’/b| O x/b
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -5/AFX+1/29x° 0 -5I4Fx+112Fx’/b 0 1 ,
, , (-7/6+0)Fb*/EJ 2Xb/EJ
DA2b | -1 |1/2Fb+3/4Fx-1/2gx°| 0 |-1/2Fb-3/4Fx+1/2Fx’/b| 0O 1
DEb |1xb | -1/2Fb+1/2Fx 0 -12Fb+Fx-1/2Fx’fb | 0 |1-2x/b+x’/b’ ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | xib 1/2Fx 0 -1/2F%Ib 0 x*/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 1/2Fx-1/2gx°  |-Fb/EJ 0 0 0
, 0+0 0
GFb 0 -112Fx+1/2gx° | Eb/EJ 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -5/4Fb+5/4Fx 0 0 0 0
0+0 0
BH b 0 5/4Fx 0 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EHb 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 209692 Cl03.xxxx.134 PROCEDIMENTO E RISULTATI 209692 Cl03.xxxx.134

b
L= (1-2xb + X002 ) UEIdx+1 1 14 b/EI = [ x-xb+1/3x%b% ] 1/EJ +1 1 1/4 bEJ
o e} >
=(b-b+1 UEJ +1 1 14 b/E]=7/12 b/E 185
(b-b+13b) 1EJ + /4 bIEJ =7/ b/b.] A= 906. mm?
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI / J, = 314037. mm'
_ 4
=(1/3b) 1EJ +1 1 14 b/EJ=7/12 b/EJ 1as 7 Sodrs. mm
Y, = 34.33 mm
XX 2b 2b 9
Le="(1) vEIdx=[x]] 1/EI . T,= 3120.N
- (2 b) UET =2 blE) M, =-2184000. Nmm
N . Xn = 12.mm
L= (1) vEIdx=[x] wVEI y Up = -9.mm
vV, =-34.33 mm
=(2b) VEI =2 b/EI m
(2v) X o,, = -Mv/J, = -238.8 N/mm’
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 ot s X, = 21.mm
112 =
- - y.= 13.mm
=(b-b+1 1EJ =1/3 b/E
(b-b+13b) 1/EI =13 b/bJ v, =-21.33 mm
%= ["(50?) v dx = [13 b2 ]] VED O 0, = -MV/J, =-148.4 N/mm’
Jo T, = 10.35 N/mm
=(13b) VEI =13 b/EJ ;
(v3b) 0, = Vo’+31° = 149.5 N/mm’
mm o S 3 N ] X g * 3
: : ‘ : ‘ S = 6251. mm

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E :
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3
=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1 = [2°(-1/2 -314 xib +1/2 x1b® ) Fb 1/EJ dx = [-1/2 x -3/8 X%/ +1/6 x/b* | Fb 1/E3
=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1% = [(-1/2 + xib -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ

1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 218087

Cl03.xxxx.135

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 218087

Cl03.xxxx.135

Sviluppi di calcolo iperstatica

M) M, (X) ) MM, MB| MM, [JM(M/EI+B)dX | [XM M, /EJdx
ABb |-1+x/b|  -3/2Fx-1/20X° 0 | 32Fx-Fxb-1/29x%b | 0 |1-2x/b+x*/b’ ,
, , s . (7/24+0)Fb’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx/b+1/2gx’/b| O x/b
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -5/AFX+1/29x° 0 -5I4Fx+112Fx’/b 0 1 ,
, , (-7/6+0)Fb°/EJ | 2XbIEJ
DA2b | -1 |1/2Fb+3/4Fx-1/20x°| 0O |-1/2Fb-3/4Fx+1/2Fx’/b| O 1
DEb |1xb | -1/2Fb+1/2Fx 0 | -12Fb+Fx-1/2Fx’fb | 0O |1-2x/b+x’/b? ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | /b 1/2Fx 0 -1/2F%Ib 0 x*/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 1/2Fx-1/29x° 0 0 0 0
, 0+0 0
GFb 0 -1/2Fx+1/2gx 0 0 0 0
GCb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -5/4Fb+5/4Fx  |-Fb/EJ 0 0 0
0+0 0
BH b 0 5/4Fx Fb/EJ 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EHb 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 218087 Cl03.xxxx.135 PROCEDIMENTO E RISULTATI 218087 Cl03.xxxx.135

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1 1EJ +1 1 1/4 b/EJ=7/12 bJE 185
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] — A= 1020. mm?
Léi:jz( X’lb’) VEJdx+1 1 14 b/EJ=[1/3x°°] 1/EJ +1 1 1/4 b/E] Jag ol . J,= 360241 mm*
_ 4
=(1/3b) 1EJ +1 1 14 b/EJ=7/12 b/EJ s
Y, = 29.65 mm
XX 2b 2b S
Le="(1) vEIdx=[x]] 1/EI T,= 3220.N
) (2 A ) UE) =2 bIES M, =-2415000. Nmm
2b 2b y u X = 12. mm
Loe=]"(1) vEIdx=[x] 1/EI Uy = -12. mm
V., =-29.65 mm
=(2b) VEJ =2 b/EJ m
(2b) b 0, = -Mv/J, = -198.8 N/mm’
L= (1-2xb +xb* ) UEI dx = [ x-xXb +1/3 X% ], 1/EI NV X, = 24.mm
112 =
- - y.= 48.mm
=(b-b+1 1/EJ = 1/3 blE
(b-b+13b) 1/EI =13 b/bJ v,= 18.35 mm
L :f:( x’Ib*) VEI dx = [13 07 | 1EI On 0,=-Mvi3, = 123. Nimm’
_ _ o T,= 4.962 N/mm’
=(v3b) VEI =153 b/E] 0, = Vo™+31° = 123.3 N/mm?
Xo 2.2 3.3 2 S a 8 3 g ? s
1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E mm S S ©_©0 x 3 S’ = 6662. mm

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3
=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1 = [2°(-1/2 -314 xib +1/2 x1b® ) Fb 1/EJ dx = [-1/2 x -3/8 X%/ +1/6 x/b* | Fb 1/E3
=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1% = [(-1/2 + xib -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ

1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



REAZIONI 240414

Cl03.xxxx.136

AZIONI INTERNE 240414

Cl03.xxxx.136
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= E = \
. 1/2F F ; ; [ ;} Nl
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5 R “E | =5 |
= g \ — [
= g \ \
H~ g < \
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PROCEDIMENTO E RISULTATI 240414

Cl03.xxxx.136

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 240414

Cl03.xxxx.136

Sviluppi di calcolo iperstatica

M) M, (X) ) MM, MB| MM, [JM(M/EI+B)dX | [XM M, /EJdx
ABb |-1+x/b|  -3/2Fx-1/20X° 0 | 32Fx-Fxb-1/29x%b | 0 |1-2x/b+x*/b’ ,
, , s . (7/24+0)Fb’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx/b+1/2gx’/b| O x/b
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -5/AFX+1/29x° 0 -5I4Fx+112Fx’/b 0 1 ,
, , (-7/6+0)Fb°/EJ | 2XbIEJ
DA2b | -1 |1/2Fb+3/4Fx-1/20x°| 0O |-1/2Fb-3/4Fx+1/2Fx’/b| O 1
DEb |1xb | -1/2Fb+1/2Fx 0 | -12Fb+Fx-1/2Fx’fb | 0O |1-2x/b+x’/b? ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | /b 1/2Fx 0 -1/2F%Ib 0 x*/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 1/2Fx-1/29x° 0 0 0 0
, 0+0 0
GFb 0 -1/2Fx+1/2gx 0 0 0 0
GCb 0 0 -Fb/EJ 0 0 0
0+0 0
CGb 0 0 Fb/EJ 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -5/4Fb+5/4Fx 0 0 0 0
0+0 0
BH b 0 5/4Fx 0 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EHb 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

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

20.03.25



PROCEDIMENTO E RISULTATI 240414 ClI03.xxxx.136 PROCEDIMENTO E RISULTATI 240414 ClI03.xxxx.136

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bJE 15
(b-b+1/3b) 1/EI + 14 bIEI =7 b/b.] A= 1236 mm?
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI J, = 408523, mm"*
_ 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ laz J, = 128880 mm
Yy = 32.51 mm
L% =["(1) vEIdx=[x]" wEI T,= 3280. N
AD ° ° y '
=(2b) 1/E3 =2 b/EJ u M, = -2624000. Nmm
N b Xn = 12.mm
L= (1) vEIdx=[x] wVEI y U, = -12.mm
vV, =-32.51 mm
=(2b) 1E3 =2 biEY ) o, = -Mv/J, = -208.8 N/mm’
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 | A . X, = 24.mm
112 =
_ _ y.= 13.mm
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
N ( . ) . v, =-19.51 mm ,
%= ["(50?) v dx = [13 b2 ]] VED o 0, = -MViJ, = -125.3 N/mm
Jo T, = 5.269 N/mm
=(1/3b) 1/EI = 1/3 b/EJ c
( ) 0, =Vo’+31° = 125.6 N/mm’
Xo _ 2,2 3,3 2 mm o S5 3 8 x % *_ 3
L = (372 x/b - X*Ib* -1/2 X’1b° ) Fb L/EJ dx + 1 O 1/4 Fb/EJ ‘ - > © : S'= 7875.mm

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3
=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1 = [2°(-1/2 -314 xib +1/2 x1b® ) Fb 1/EJ dx = [-1/2 x -3/8 X%/ +1/6 x/b* | Fb 1/E3
=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1% = [(-1/2 + xib -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ

1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



REAZIONI 241556

Cl03.xxxx.137

AZIONI INTERNE 241556
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PROCEDIMENTO E RISULTATI 241556

Cl03.xxxx.137

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 241556

Cl03.xxxx.137

Sviluppi di calcolo iperstatica

M) M, (X) ) MM, MB| MM, [JM(M/EI+B)dX | [XM M, /EJdx
ABb |-1+x/b|  -3/2Fx-1/20X° 0 | 32Fx-Fxb-1/29x%b | 0 |1-2x/b+x*/b’ ,
, , s . (7/24+0)Fb’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx/b+1/2gx’/b| O x/b
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -5/AFX+1/29x° 0 -5I4Fx+112Fx’/b 0 1 ,
, , (-7/6+0)Fb°/EJ | 2XbIEJ
DA2b | -1 |1/2Fb+3/4Fx-1/20x°| 0O |-1/2Fb-3/4Fx+1/2Fx’/b| O 1
DEb |1xb | -1/2Fb+1/2Fx 0 | -12Fb+Fx-1/2Fx’fb | 0O |1-2x/b+x’/b? ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | /b 1/2Fx 0 -1/2F%Ib 0 x*/b
EFb 0 0 -Fb/EJ 0 0 0
0+0 0
FEb 0 0 Fb/EJ 0 0 0
FGb 0 1/2Fx-1/29x° 0 0 0 0
, 0+0 0
GFb 0 -1/2Fx+1/2gx 0 0 0 0
GCb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -5/4Fb+5/4Fx 0 0 0 0
0+0 0
BH b 0 5/4Fx 0 0 0 0
HE b 0 5/4Fb-5/4Fx 0 0 0 0
0+0 0
EHb 0 -5/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 241556 ClI03.xxxx.137 PROCEDIMENTO E RISULTATI 241556 CI03.xxxx.137

b
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ o
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bIE .55
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] A 1936
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 3,= 408523. mm"
4
> =
=(U3b) VEJ +1 1 1/4 b/EJ=7/12 bIE] lea 0., J, = 128880. mm
2b 2b 42 Yg= 22.49 mm
L =IO (1 ) 1EJdx = [ X ]0 1/EJ ZaiN T,= 3240.N
=(2b) 1/EJ =2 b/EJ M, = -2754000. Nmm
2b 2 Xp = 36. mm
L= (1) vEIdx=[x] wVEI y y = 55 mm
u,= 12. mm
= = u m
(2b) 1/E3 =2 bEI b V= 3251 mm
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E o, =-MviJ, = 219.2 N/mm’
= 24.
=(b-b+1/3b) 1/EJ = 1/3 b/EJ J12 Xe mm
b y.= 42.mm
L :f;( x’Ib*) VEI dx = [13 07 | 1EI v,= 19.51 mm 2
o, =-Mv/J, = 131.5 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ c u
( ) o 1,= 5.205 N/mm’
LS = [°(3/2 xib - /0% -1/2 x°b° ) Fb 1/EJ dx + 1 O 1/4 FbY/EJ 0, = Vo*+31 = 131.8 N/mm?
f mm ° 35 3 8 8 x ¥ S = 7875. mm®

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3
=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1 = [2°(-1/2 -314 xib +1/2 x1b® ) Fb 1/EJ dx = [-1/2 x -3/8 X%/ +1/6 x/b* | Fb 1/E3
=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1% = [(-1/2 + xib -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ

1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



REAZIONI 239853 ClI03.xxxx.138 AZIONI INTERNE 239853 Cl03.xxxx.138

o_"\ E 0 0 1/10 0
1/10Fb = wE—— E ° [
1/10F 1/10F = N — E ‘
Y% = —— & [
= —— E [
= ———| E [
™" 1/10Fb z} —— ol = e
8/5F =| —— E \
. . = - B \
=| — 8 [
E = ofF— E - }
F E}g == 2 |5 5 ' 0
o = T e
w =" LR R & - ‘
23/5F =H Q E |
H H [
G =| E \
w =] E [
= b E o
= E [
= E [
= - B [
5 0 0 ? 0 E WWWW ° 2 }
******** L
23/5F
1/2Fb
< F [ HH|= TLF
H G
H
<A F
wre || oo 0
23/5F ¢ [1/10 o] l°
IS \ \
Hg —C | |
2F | [
[ |
|4 [ I
8/5F ‘ [
| 1/10Fb [
\
I’'s | |
[
A } o |
<=0 0 |o
} «E o
= |
| ! |
\ [
\
23/5F \ }
\ [
\ [
B } !
[
AN [ B E \
‘H'/mmmﬂmm |
1/ o
1/10Fb 2Fb
8/5F 13/5F 2 2
B c

2F 2F
CED e

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 239853 ClI03.xxxx.138 PROCEDIMENTO E RISULTATI 239853 ClI03.xxxx.138

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2FX  |-Fb/EJ 0 0 0
0+0 0
CBb 0 2Fx Fb/EJ 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
, 0+0 0
BH b 0 1/2gx 0 0 0 0
HEDb 0 | 1/2Fb-Fx+1/2gx° | 0O 0 0 0
, 0+0 0
EHb 0 -1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 239853 ClI03.xxxx.138

PROCEDIMENTO E RISULTATI 239853

Cl03.xxxx.138

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

Om

o

418
124
430

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

A= 690. mm’
J, = 274793. mm’

Yo = 24.32mm

T,= 2280.N

M, =-2052000. Nmm
X, = 30.mm

Ym= 55.mm

u,= 9.mm

vV, = 30.68 mm

o, =-Mv/J, = 229.1 N/mm’

m

X.= 21.mm

o, =-Mv/J, = 132. N/mm’

Cc

T, = 7.524 N/mm’

0, = Vo’+31° = 132.7 NImm®
S = 5441. mm°

20.03.25



REAZIONI 216073 ClI03.xxxx.139 AZIONI INTERNE 216073 Cl03.xxxx.139

o_"\ E 0 0 1/10 0
1/10Fb = wE—— E ° [
1/10F 1/10F = N — E ‘
Y% = —— & [
= —— E [
= ———| E [
™" 1/10Fb z} —— ol = e
8/5F =| —— E \
. . = - B \
=| — 8 [
E = ofF— E - }
F E}g == 2 |5 5 ' 0
o = T e
w =" LR R & - ‘
23/5F =H Q E |
H H [
G =| E \
w =] E [
= b E o
= E [
= E [
= - B [
5 0 0 ? 0 E WWWW ° 2 }
******** L
23/5F
1/2Fb
< F [ HH|= TLF
H G
H
<A F
wre || oo 0
23/5F ¢ [1/10 o] l°
IS \ \
Hg —C | |
2F | [
[ |
|4 [ I
8/5F ‘ [
| 1/10Fb [
\
I’'s | |
[
A } o |
<=0 0 |o
} «E o
= |
| ! |
\ [
\
23/5F \ }
\ [
\ [
B } !
[
AN [ B E \
‘H'/mmmﬂmm |
1/ o
1/10Fb 2Fb
8/5F 13/5F 2 2
B c

2F 2F
CED e

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 216073 ClI03.xxxx.139 PROCEDIMENTO E RISULTATI 216073 ClI03.xxxx.139

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
, 0+0 0
BH b 0 1/2gx 0 0 0 0
HE b 0 | 1/2Fb-Fx+1/2gx° |-Fb/EJ 0 0 0
, 0+0 0
EHb 0 -1/2gx Fb/EJ 0 0 0
AB molla asta -W, ,g(Woag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 216073 ClI03.xxxx.139

PROCEDIMENTO E RISULTATI 216073

Cl03.xxxx.139

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 948 mm’

J, = 326982. mm’
J, = 68400. mm*

Yy = 23.78 mm

T, = 2640.N

M, = -2508000. Nmm
X, = 36.mm

Ym= 55.mm

u,= 12.mm

vV, = 31.22 mm

o, =-Mv/J, = 239.5 N/mm’

m

X.= 24.mm

o, =-Mv/], = 162.8 N/mm’
T, = 3.484 N/mm’

0, = Vo*+31° = 162.9 N/mm’
S = 5179. mm®

20.03.25



REAZIONI 960451 ClI03.xxxx.140 AZIONI INTERNE 960451 ClI03.xxxx.140

o_"\ E 0 0 1/10 0
1/10Fb = wE—— E ° [
1/10F 1/10F = N — E ‘
Y% = —— & [
= —— E [
= ———| E [
™" 1/10Fb z} —— ol = e
8/5F =| —— E \
. . = - B \
=| — 8 [
E = ofF— E - }
F E}g == 2 |5 5 ' 0
o = T e
w =" LR R & - ‘
23/5F =H Q E |
H H [
G =| E \
w =] E [
= b E o
= E [
= E [
= - B [
5 0 0 ? 0 E WWWW ° 2 }
******** L
23/5F
1/2Fb
< F [ HH|= TLF
H G
H
<A F
wre || oo 0
23/5F ¢ [1/10 o] l°
IS \ \
Hg —C | |
2F | [
[ |
|4 [ I
8/5F ‘ [
| 1/10Fb [
\
I’'s | |
[
A } o |
<=0 0 |o
} «E o
= |
| ! |
\ [
\
23/5F \ }
\ [
\ [
B } !
[
AN [ B E \
‘H'/mmmﬂmm |
1/ o
1/10Fb 2Fb
8/5F 13/5F 2 2
B c

2F 2F
CED e
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PROCEDIMENTO E RISULTATI 960451 ClI03.xxxx.140 PROCEDIMENTO E RISULTATI 960451 Cl03.xxxx.140

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 -Fb/EJ 0 0 0
0+0 0
GHb 0 0 Fb/EJ 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
, 0+0 0
BH b 0 1/2gx 0 0 0 0
HEDb 0 | 1/2Fb-Fx+1/2gx° | 0O 0 0 0
, 0+0 0
EHb 0 -1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 960451 ClI03.xxxx.140 PROCEDIMENTO E RISULTATI 960451 Cl03.xxxx.140

O,

m

b 55
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ A= 906. mm’
_ 4
=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ Y aore
b . J,= 80478. mm
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 143 2 Y, = 20.67 mm
|1 T, = 3640. N
=(1/3b) UEJ +1 1 1/4 b/EJ=7/12 b/E] y
z(b ) 2 M, = -1820000. Nmm
Le="(1) vEIdx=[x]] 1/EI Xp = 30.mm
=(2b) 1EI =2 b/E] Y e
2b 2b u,= 9.mm
L= (1) vEIdx=[x] wVEI u v_ = 3433 mm
_ _ o, =-Mv/J, = 199. N/mm?
=(2b) 1/EJ =2 b/EJ b \ / x,= 21.mm
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 I Yo= 42.mm
V.= 21.33 mm
= - ]_ 1 E = 1 E i
(b-b+1/3b) 1/EI = 1/3 by hJ 0, =-Mv/J, = 123.6 Nimm’
%= ["(50?) v dx = [13 b2 ]] VED Jo T, = 12.08 N/mm’
0, =Vo'+31° = 125.4 NImm’
=(v3b) 1EI = 13 b/E mm ° 5 % 3 8 x ¥ S = 6251 mm°

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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o_"\ E 0 0 1/10 0
1/10Fb = wE—— E ° [
1/10F 1/10F = N — E ‘
Y% = —— & [
= —— E [
= ———| E [
™" 1/10Fb z} —— ol = e
8/5F =| —— E \
. . = - B \
=| — 8 [
E = ofF— E - }
F E}g == 2 |5 5 ' 0
o = T e
w =" LR R & - ‘
23/5F =H Q E |
H H [
G =| E \
w =] E [
= b E o
= E [
= E [
= - B [
5 0 0 ? 0 E WWWW ° 2 }
******** L
23/5F
1/2Fb
< F [ HH|= TLF
H G
H
<A F
wre || oo 0
23/5F ¢ [1/10 o] l°
IS \ \
Hg —C | |
2F | [
[ |
|4 [ I
8/5F ‘ [
| 1/10Fb [
\
I’'s | |
[
A } o |
<=0 0 |o
} «E o
= |
| ! |
\ [
\
23/5F \ }
\ [
\ [
B } !
[
AN [ B E \
‘H'/mmmﬂmm |
1/ o
1/10Fb 2Fb
8/5F 13/5F 2 2
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2F 2F
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PROCEDIMENTO E RISULTATI 249262 ClI03.xxxx.141 PROCEDIMENTO E RISULTATI 249262 ClI03.xxxx.141

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 -Fb/EJ 0 0 0
0+0 0
GFb 0 0 Fb/EJ 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
, 0+0 0
BH b 0 1/2gx 0 0 0 0
HEDb 0 | 1/2Fb-Fx+1/2gx° | 0O 0 0 0
, 0+0 0
EHb 0 -1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 249262 ClI03.xxxx.141

PROCEDIMENTO E RISULTATI 249262

Cl03.xxxx.141

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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124
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

,= 263619. mm*
J,= 77670. mm*

Yy = 18.48 mm

T,= 2740.N

M, =-1507000. Nmm
X, = 30.mm

Ym= 55.mm

u,= 9.mm

vV, = 36.52 mm

o, =-Mv/J, = 208.8 N/mm’

m

X.= 21.mm

y.= 45 .mm

V.= 26.52 mm

o, =-Mv/J, = 151.6 N/mm’
1, = 7.457 N/mm’

Cc

0, = Vo’+31° = 152.2 N/mm®
S = 4305. mm°

20.03.25
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PROCEDIMENTO E RISULTATI 939660

Cl03.xxxx.142

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 939660

Cl03.xxxx.142

M) M,(X) ) MM, M,0 MM, [JM M /EJ+8)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 3/2Fx-FxX/b-1/20x*/b 0 1-2x/b+x’ /b’ ,
, , , . (7/24+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx‘/b+1/2gx’/b 0 xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 0 0 0 0 1
0+0 2Xb/EJ
DA 2b -1 0 0 0 0 1
DEb | 1-x/b 0 -Fb/EJ 0 -FB/EJ+FX/E] | 1-2x/b+x°[b ,
- (0-1/2)Fb’/EJ | 1/3Xb/EJ
EDb -x/b 0 Fb/EJ 0 -Fx/EJ xIb
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
) 0+0 0
BHb 0 1/2gx 0 0 0 0
HEDb 0 | 1/2Fb-Fx+1/2gx° | 0O 0 0 0
) 0+0 0
EHb 0 -1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -5/24Fb%/EJ 35/12Xb/EJ
iperstatica X=W g 1/14Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 939660 Cl03.xxxx.142 PROCEDIMENTO E RISULTATI 939660 ClI03.xxxx.142

b -55
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ A= 1020. mm?
> J, = 360241, mm*
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bIE u
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] 2= 74418,
Lé,f:_[z( X’Ib*) VEJdx+1 1 14 bEI=[13x0*]  1/EI +1 1 1/4 b/EJ 43 / \ y,= 25.35mm
T,= 4440.N
= + = y
2(b1/3b) 1/EJ +1 1 21/4 b/EJ = 7/12 b/EJ M. = 2664000, N
Los=[(1) vEIdx=[x] vEJ x = 36.mm
=(2b) WEI =2 b/EJ " Y= 55.mm
y u,= 12.mm
w (2 2b
Loa=J, (1) vesdx=[x]," vEs V,, = 29.65 mm
=-Mv/J, = 219.3 N/mm’
=(2b) 1/EJ =2 b/EJ Om = -MVIJ, mm
b X, = 24.mm
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 s y.=  7.mm
7 v, =-18.35mm
=(b-b+1 1/EJ = 1/3 b/E 6 c
(b-b+ub) V&3 =13 b1 bJ o, = -Mv/J, = -135.7 N/mm’
L :f:( x’Ib*) VEI dx = [13 07 | 1EI o 1,= 6.843 N/mm’
0, = Vo*+31° = 136.2 N/mm’
=(1/3b) 1/EJ = 1/3 b/EJ mm - y 9 8 8 4 % - ougm.

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
0= [(-1+xmb)6 dx=[-x+1/2x2b] 6
=(-b+1/2b) 68 =-1/2 Fb’/EJ
1= [(xb) e dx=[12xm] 6
=(12b) 6 =-1/2 Fo’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 986254 Cl03.xxxx.143 PROCEDIMENTO E RISULTATI 986254 ClI03.xxxx.143

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/29x’ |-Fb/EJ 0 0 0
, 0+0 0
BH b 0 1/2gx Fb/EJ 0 0 0
HEDb 0 | 1/2Fb-Fx+1/2gx° | O 0 0 0
, 0+0 0
EHb 0 -1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 986254 Cl03.xxxx.143

PROCEDIMENTO E RISULTATI 986254

Cl03.xxxx.143

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 1164. mm’

J, = 366050. mm’

J,= 122832. mm*

Yy = 21.04 mm

T, = 3800.N

M, = -2470000. Nmm

X, = 36.mm

Ym = 55.mm

u,= 12.mm

vV, = 33.96 mm

o, =-Mv/J, = 229.2 N/mm’
X, = 24.mm

y.= 44.mm

V.= 22.96 mm

o, =-Mv/J, = 155. N/mm’
T,= 5.179 N/mm’

0, = Vo*+31° = 155.2 N/mm’
s’ = 5987. mm’
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1/ o
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PROCEDIMENTO E RISULTATI 214984 Cl03.xxxx.144 PROCEDIMENTO E RISULTATI 214984 Cl03.xxxx.144

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 -Fb/EJ 0 0 0
0+0 0
CGb 0 0 Fb/EJ 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
, 0+0 0
BH b 0 1/2gx 0 0 0 0
HEDb 0 | 1/2Fb-Fx+1/2gx° | 0O 0 0 0
, 0+0 0
EHb 0 -1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 214984

Cl03.xxxx.144

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI

=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI

=(2b) 1/EJ =2 b/EJ
=0(1) vesdx=[x]. ves

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

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3

=(b-b+13b) LEJ =1/3 b/E]
%= ["(50?) v dx = [13 b2 ]] VED
=(u3b) VEJ =13 b/EI

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

PROCEDIMENTO E RISULTATI 214984

Cl03.xxxx.144

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

20.03.25

Om

412
418
124
430

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

A= 618. mm’
J, = 236783. mm*

Y= 21.79 mm

T,= 2440.N

M, =-1708000. Nmm
X, = 30.mm

Y= 55.mm

u,= 9.mm

vV, = 33.21 mm

o, =-Mv/J, = 239.5 N/mm’
X.= 21.mm

y.= 46.mm

v, = 24.21 mm

0, =-Mv/J, = 174.6 N/mm’
T, = 6.398 N/mm’

0, =Vo*+3t’ = 175. N/mm’
S = 3725.mm’

20.03.25
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PROCEDIMENTO E RISULTATI 236686 Cl03.xxxx.145 PROCEDIMENTO E RISULTATI 236686 ClI03.xxxx.145

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EFb 0 0 -Fb/EJ 0 0 0
0+0 0
FEb 0 0 Fb/EJ 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/2gx°| 0O 0 0 0
, 0+0 0
BH b 0 1/2gx 0 0 0 0
HEDb 0 | 1/2Fb-Fx+1/2gx° | 0O 0 0 0
, 0+0 0
EHb 0 -1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 236686 Cl03.xxxx.145

PROCEDIMENTO E RISULTATI 236686

Cl03.xxxx.145

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

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

>

O,

“m

412

118

424

430

142

A= 600. mm’

J, = 216946. mm’
J, = 40248. mm*

Yo = 33.19 mm

T,= 1780.N

M, = -1299400. Nmm
X, = 12.mm

u,= -9.mm

v, =-33.19 mm

a,, = -Mv/J, = -198.8 N/mm’
X, = 21.mm

y.= 9.mm

v, =-24.19 mm

0, = -Mv/J, = -144.9 N/mm’
T, = 4.637 N/mm’

0, = Vo’+31° = 145.1 N/mm®
S = 3391 mm’

20.03.25



REAZIONI 212930 Cl03.xxxx.146 AZIONI INTERNE 212930 ClI03.xxxx.146
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PROCEDIMENTO E RISULTATI 212930 Cl03.xxxx.146 PROCEDIMENTO E RISULTATI 212930 Cl03.xxxx.146

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2FX  |-Fb/EJ 0 0 0
0+0 0
CBb 0 2Fx Fb/EJ 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 |-1/2Fb+Fx-1/29x°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HEDb 0 -1/2Fx+1/2gx° 0 0 0 0
, 0+0 0
EHb 0 1/2Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 212930 Cl03.xxxx.146 PROCEDIMENTO E RISULTATI 212930 Cl03.xxxx.146

b -54
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ A= 816.mm’
J, = 239746. mm*
=(b-b+1 1EJ +1 1 1/4 b/EJ=7/12 bIE ’
(b-b+1/3b) 1/EI + /4 bIEI =7/ b/b.] 3, = 77184 mm*
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 1 Yo = 36.32 mm
u T,= 1760.N
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ y
z(b ) 2 M, = -1372800. Nmm
LS =0(1) vEIdx=[x]] vEI Xp = 12.mm
- - u,= -9.mm
=(2b) 1/EJ =2 b/EJ y V,, = -36.32 mm
xx _ (2 2b 2
La=J, (1) vEIdx=[x] " 160 1 o, = -Mv/J, = -207.9 N/mm
= 21
=(2b) 1/EJ =2 b/EJ o1 X = mm
. 11 y.= 11.mm
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 Ve = -25.32 mm
° ° 5 =-Mv/J, = -145. Nimm’
o o.=- = -145.
= - 1 1/E =1 E ’ )
(b-b+13b) VEI =13 b/bJ ) 1, = 4.971 N/mm’
L= (x°) vEIdx = [13 5w’ V/ES 0, = Jo™3T = 145.2 Nimm?
o o N ool < o N * 3
mm 2 < & & 8 x 3 S = 4063. mm

=(1/3b) 1/EJ = 1/3 b/EJ
1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 960326 ClI03.xxxx.147 PROCEDIMENTO E RISULTATI 960326 CI03.xxxx.147

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qx° 0 | 3/2Fx-Fx’/b-1/2ax°b | 0 |1-2x/b+xX /b’ ,
, , , . (7/24+0)Fb’/EJ |  1/3XbIEJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+xX°/b’
- 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 XIb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GF b 0 1/2Fb-1/2Fx 0 0 0 0
GCb 0 |-1/2Fb+Fx-1/2gx*| 0 0 0 0
, 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HE b 0 -12Fx+1/2gx°  |-Fb/EJ 0 0 0
, 0+0 0
EHb 0 1/2Fx-1/2qx*> | Fb/EJ 0 0 0
AB molla asta -W, ,g(Woag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fh*EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 960326 ClI03.xxxx.147

PROCEDIMENTO E RISULTATI 960326

Cl03.xxxx.147

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 924, mm’
J, = 303740. mm’
J,= 67248. mm*
Yy = 31.02 mm
T, = 2580.N
M, = -2141400. Nmm
X, = 12.mm
u,= -12. mm
v, =-31.02 mm
o, = -Mv/J, = -218.7 NImm’
X, = 24.mm
y.= 11.mm
. =-20.02 mm

V,
g, = -Mv/J, = -141.1 N/mm?

C

1= 3.596 N/mm*

c
0, = Vo’+31° = 141.3 N/mm’
3

20.03.25



REAZIONI 247850 Cl03.xxxx.148 AZIONI INTERNE 247850 Cl03.xxxx.148

D % E
Eq L F
1/10Fb uzF 0 112 1/10 0
1/10F l/lOFJ 5——— T Y e -
=H © E o E
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=H E E
E F = ‘: =
. — = | ‘E H
1/2F 1/2F H “E ~H
= "B | B
23/5F F = B \ |
=H E | H
b = o E £ 2
;}g Q 1/2 E 5 0 E
Hs —rerr——— o) e
1/10Fb Ek i 2,
8/5F =| i =
v == E
= | =
= B
E‘ ) |=
= I = o
= & }:
=H = E
H H
= E
N = i =
23/5F F =Ho_ == I o 5 WL 2 °
1/2Fb -8/5 -13/5
L 1/2F < 1/2F
H G )
— .G —[—r ERE
1/2F
00 0
H G :\ ‘8-1/10 o] l°
w F [ | I
Y 1/2Fb | [ |
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| |
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} \ \
| | ol
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t ! = g
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o
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o
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PROCEDIMENTO E RISULTATI 247850 Cl03.xxxx.148 PROCEDIMENTO E RISULTATI 247850 Cl03.xxxx.148

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 |-1/2Fb+Fx-1/29x°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 0 -Fb/EJ 0 0 0
0+0 0
GHb 0 0 Fb/EJ 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HEDb 0 -1/2Fx+1/2gx° 0 0 0 0
, 0+0 0
EHb 0 1/2Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 247850 Cl03.xxxx.148

PROCEDIMENTO E RISULTATI 247850

Cl03.xxxx.148

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 1140. mm’

J, = 338607. mm’
J,= 121680. mm*
Yy = 33.67 mm

T, = 2620.N

M, = -2305600. Nmm
X, = 12.mm

u, = -12. mm

m

v_ =-33.67 mm

m

g, = -Mv/J, = -229.3 NImm®

m

X, = 24.mm

y.= 12.mm
v, =-21.67 mm
g, = -Mv/J, = -147.5 N/mm’

C

1= 3.775 N/mm*

c
0, = Vo’+31° = 147.7 NImm®
3

20.03.25
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D % E
Eq L F
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PROCEDIMENTO E RISULTATI 237095 Cl03.xxxx.149 PROCEDIMENTO E RISULTATI 237095 ClI03.xxxx.149

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2Fx -Fb/EJ 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx | Fb/EJ 0 0 0
GChb 0 |-1/2Fb+Fx-1/29x°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HEDb 0 -1/2Fx+1/2gx° 0 0 0 0
, 0+0 0
EHb 0 1/2Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



PROCEDIMENTO E RISULTATI 237095 Cl03.xxxx.149 PROCEDIMENTO E RISULTATI 237095 ClI03.xxxx.149

>
b -54
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ A= 672. mm>
AT = 4
s J,= 257954. mm
=(b-b+1 1EJ +1 1 1/4 b/IEJ=7/12 bIE u
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] 22 43056,
Lg,fzjz( X’Ib*) VEJdx+1 1 14 bEI=[13x0*]  1/EI +1 1 1/4 b/EJ Y, = 30.49 mm
T, = 2180.N
=(1/3b) VEJ +1 1 1/4 b/EJI=7/12 bIEJ y
z(b ) n M, = -2027400. Nmm
u
Los=[(1) vEIdx=[x] vEJ y x = 12.mm
u. = -9.mm
=(2b) 1/EJ =2 b/EJ m
Z(b ) 2 V,, =-30.49 mm
Lx=["(1) wve3dx=| x| wEJ o, = -Mv/J, = -239.6 N/mm’
DA o o m u
: = 21
=(2b) 1/EJ =2 b/EJ ole . Xe mm
{11 y.= 12.mm
XX _ 2,2 _ 2 3, 21P _
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 v, = -18.49 mm
Om =- =- 2
=(b-b+1/3b) 1/EJ =1/3 b/EJ O, = -Mv/J, = -145.3 N/mm
A Jo .= 7.13N/mm
%= ["(50?) v dx = [13 b2 ]] VED o ) N 0, = Jo™3T = 145.9 Nimm?
mm ° 5 2 3 8 x 8 S = 5062. mm°

=(1/3b) 1/EJ = 1/3 b/EJ
1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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AZIONI INTERNE 287951
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 287951

Cl03.xxxx.150

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 287951

Cl03.xxxx.150

M) M,(X) ) MM, M,0 MM, [JM M /EJ+8)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 3/2Fx-FxX/b-1/20x*/b 0 1-2x/b+x’ /b’ ,
, , , . (7/24+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx‘/b+1/2gx’/b 0 xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 0 0 0 0 1
0+0 2Xb/EJ
DA 2b -1 0 0 0 0 1
DEb | 1-x/b 0 -Fb/EJ 0 -FB/EJ+FX/E] | 1-2x/b+x°[b ,
- (0-1/2)Fb’/EJ | 1/3Xb/EJ
EDb -x/b 0 Fb/EJ 0 -Fx/EJ xIb
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BHb 0 0 0 0 0 0
HEDb 0 -1/2Fx+1/2gx° 0 0 0 0
. 0+0 0
EH b 0 1/2Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -5/24Fb%/EJ 35/12Xb/EJ
iperstatica X=W g 1/14Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 287951 Cl03.xxxx.150

PROCEDIMENTO E RISULTATI 287951

Cl03.xxxx.150

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ
L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ
1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
0= [(-1+xmb)6 dx=[-x+1/2x2b] 6
=(-b+1/2b) 68 =-1/2 Fb’/EJ
1= [(xb) e dx=[12xm] 6
=(12b) 6 =-1/2 Fo’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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A= 888. mm

J, = 293012. mm*
J,= 79992. mm*

Yy = 34.02 mm

T, = 3500. N

M, = -1715000. Nmm
X, = 12.mm

u. = -9.mm

v_ =-34.02 mm

m

g, = -Mv/J, = -199.1 N/mm’

m
X, = 21.mm

y.= 12.mm

v, =-22.02 mm

a, = -Mv/J, = -128.9 N/mm’
T, = 11.51 N/mm’

c

0, = Vo’+31° = 130.4 N/mm’
S = 5782. mm’

20.03.25
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PROCEDIMENTO E RISULTATI 213022 ClI03.xxxx.151 PROCEDIMENTO E RISULTATI 213022 ClI03.xxxx.151

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 |-1/2Fb+Fx-1/29x°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 -Fb/EJ 0 0 0
0+0 0
BH b 0 0 Fb/EJ 0 0 0
HEDb 0 -1/2Fx+1/2gx° 0 0 0 0
, 0+0 0
EHb 0 1/2Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica
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b
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ o A= 996. mm?
Jag - J = 339350. mm*
=(b-b+1 1EJ +1 1 1/4 b/IEJ=7/12 bIE u
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] 2= 73296, o’
Lg,fzjz( X’Ib*) VEJdx+1 1 14 bEI=[13x0*]  1/EI +1 1 1/4 b/EJ y, = 29.36 mm
T, = 4580.N
=(1/3b) VEJ +1 1 1/4 b/EJI=7/12 bIEJ y
2(b ) ! M, = -2427400. Nmm
Los=[(1) vEIdx=[x] vEJ y u x = 12.mm
u.= -12. mm
=(2b) 1/EJ =2 b/EJ m
Z(b ) 2 v, =-29.36 mm
Léi =L (1) 1/EJ dx = [ X ]0 1/EJ o, =-MviJ, = -210. N/mm?
= 24
=(2b) 1/EJ =2 b/EJ \/ %e mm
b 411 y.= 47.mm
XX _ 2,2 _ 2 3,2 _
L% =2 (1-2 b+ 0% ) VEIdx =[x ¥ +1/3 %07 " 1/E3 V.= 17.64 mm
o e} o )
n 0, = -Mv/J, = 126.2 N/mm
=(b-b+1 1/EJ = 1/3 blE c u
(b-b+13b) 1/EI =13 b/bJ I, oL 7 256 i
%= ["(50?) v dx = [13 b2 ]] VED oo . ) 0, = Jo™3T = 126.8 Nimm?
mm 2 S @ o x 5 S = 6451. mm°

=(1/3b) 1/EJ = 1/3 b/EJ
1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
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PROCEDIMENTO E RISULTATI 248640 ClI03.xxxx.152 PROCEDIMENTO E RISULTATI 248640 ClI03.xxxx.152

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 |-1/2Fb+Fx-1/2gx° |-Fb/EJ 0 0 0
, 0+0 0
CGb 0 1/2qx Fb/EJ 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HEDb 0 -1/2Fx+1/2gx° 0 0 0 0
, 0+0 0
EHb 0 1/2Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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>
b -54
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ A= 1212, mm’
J, = 383443. mm*
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bJE u
(b-b+1/3b) 1/EI + 14 bIEI =7 b/b.] 3= 127728, mm*
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 1 y, = 32.14 mm
T,= 4520.N
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ y
z(b ) . u M, = -2621600. Nmm
Los=[(1) vEIdx=[x] vEJ X, = 12.mm
- - y U,= -12.mm
_z(be) 1E) =2 b/EJ2b Vi = 3214 mm
L= (1) vEIdx=[x] wVEI 0, = -Mv/J, = -219.8 N/mm®
, = 24
=(2b) VEJI =2 bEI A 1 Xe mm
J11 y.= 12. mm
XX 2,2 2 3,21° ¢
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 v, =-20.14 mm
O, — — 2
m 0, = -Mv/J, = -137.7 N/mm
= - 1 1/E =1 E ’ u
(b-b+1/3b) 1/EI =1/3 b/bJ I r = 7.153 Nimm?
L= ['(m?) vEIdx = [13 %07 ] 1/ES 0, = Vo™+31° = 138.3 N/mm?
° ° mm o S 3 3 3 X 3 * 3
: - R ; S = 7282. mm

=(1/3b) 1/EJ = 1/3 b/EJ
1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ
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PROCEDIMENTO E RISULTATI 237894 ClI03.xxxx.153 PROCEDIMENTO E RISULTATI 237894 ClI03.xxxx.153

Quadro contributi PLV per iperstatica X=W g

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , ), (7/124+0)Fb’/EJ |  1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 0 0 0 0 1
0+0 2Xb/EJ
DA2b | -1 0 0 0 0 1
DEb | 1-x/b 0 0 0 0 |1-2x/b+x10’
), 0+0 1/3Xb/EJ
EDb | -xb 0 0 0 0 x*lb
EF b 0 0 -Fb/EJ 0 0 0
0+0 0
FEb 0 0 Fb/EJ 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 |-1/2Fb+Fx-1/29x°| 0 0 0 0
, 0+0 0
CGb 0 1/2qx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 0 0 0 0 0
0+0 0
BH b 0 0 0 0 0 0
HEDb 0 -1/2Fx+1/2gx° 0 0 0 0
, 0+0 0
EHb 0 1/2Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W g -1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 237894

Cl03.xxxx.153

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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A= 1188 mm’

J, = 384370. mm’

J,= 119664. mm*

Yy = 22.38 mm

T, = 4420.N

M, = -2784600. Nmm

X, = 36.mm

Yn= 54.mm

u,= 12.mm

vV, = 31.62 mm

o, =-Mv/J, = 229.1 N/mm’
X, = 24.mm

y.= 41l.mm

v, = 18.62 mm

o, =-Mv/J, = 134.9 N/mm’
T, = 7.291 N/mm’

0, = Vo*+31° = 135.5 N/mm’
s’ = 7608. mm’

20.03.25
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PROCEDIMENTO E RISULTATI 240451

Cl03.xxxx.154

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 240451

Cl03.xxxx.154

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, [[MM/EI+6)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2gx° 0 | 32Fx-FX’Ib-1/2qx°/b | 0 |1-2x/b+x*/b’ ,
, , , . (7124+0)FL’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx“/b+1/2qx/b| O x/b
BChb 0 -2Fb+2Fx -Fb/EJ 0 0 0
0+0 0
CBb 0 2Fx Fb/EJ 0 0 0
AD2b | 1 -5I4FX+1/2gx° 0 -5I4Fx+112FX’/b 0 1 ,
, , (-7/6+0)Fb*/EJ 2Xb/EJ
DA2b | -1 |1/2Fb+3/4Fx-1/2qx°| 0 |-1/2Fb-3/4Fx+1/2Fx’/b| 0O 1
DEb |1xb | -1/2Fb+1/2Fx 0 -12Fb+Fx-1/2Fx%b | 0 |1-2x/b+xPib° ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | xib 1/2Fx 0 -1/2Fx%Ib 0 x*/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -5/4Fb+5/4Fx 0 0 0 0
0+0 0
BH b 0 5/4Fx 0 0 0 0
HE b 0 |5/4Fb-7/14Fx+1/2gx°| 0 0 0 0
, 0+0 0
EHb 0 -3/4Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 240451 Cl03.xxxx.154 PROCEDIMENTO E RISULTATI 240451 Cl03.xxxx.154

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ on
—(p. = 54
(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/bEJ Az 648, mim?
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI - J, = 249420. mm'
_ 4
=(13b) LEJ +1 1 14 b/EJ=7/12 b/EJ la > 2;3;: .
XX 2b 2b yg - ’ mm
Los=[(1) vEIdx=[x] vEJ T,= 3020.N
M, = -2 N
=(2b) VEJ =2 b/E] " ??05 5009. Nimm
XX 2b 2b Xm - -mm
L= (1) vEIdx=[x] wVEI . Ym= 54.mm
= o
=(2b) VEJ =2 b/EJ Y o 29 e
b m”
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 0, = -Mv/J, = 239.9 N/mm’
= 21
=(b-b+13b) LEJ =1/3 b/E] ;°_ oo
b ilc ¢ :
%= ["(50?) v dx = [13 b2 ]] VED ] o 6 v, = -18.86 mm
I = -Mv/J, = -155.3 N/mm’
=(u3b) VEI =13 bEJ . f°_ 9 ;{Jl“N/mf;’ 3 Nimm
] =0
LS = [°(3/2 xib - /0% -1/2 x°b° ) Fb 1/EJ dx + 1 O 1/4 FbY/EJ 0, = Vo*+31° = 156.2 N/mm®
° mm 2 S 3 8 8 x ¥ S = 4812. mm°

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3
=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1 = [2°(-1/2 -314 xib +1/2 x1b® ) Fb 1/EJ dx = [-1/2 x -3/8 X%/ +1/6 x/b* | Fb 1/E3
=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1% = [(-1/2 + xib -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ

1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 248544

Cl03.xxxx.155

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 248544

Cl03.xxxx.155

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, [[MM/EI+6)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2gx° 0 | 32Fx-FX’Ib-1/2qx°/b | 0 |1-2x/b+x*/b’ ,
, , , . (7124+0)FL’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx“/b+1/2qx/b| O x/b
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -5I4FX+1/2gx° 0 -5I4Fx+112FX’/b 0 1 ,
, , (-7/6+0)Fb*/EJ 2Xb/EJ
DA2b | -1 |1/2Fb+3/4Fx-1/2qx°| 0 |-1/2Fb-3/4Fx+1/2Fx’/b| 0O 1
DEb |1xb | -1/2Fb+1/2Fx 0 -12Fb+Fx-1/2Fx%b | 0 |1-2x/b+xPib° ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | xib 1/2Fx 0 -1/2Fx%Ib 0 x*/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -5/4Fb+5/4Fx 0 0 0 0
0+0 0
BH b 0 5/4Fx 0 0 0 0
HE b 0 |5/4Fb-7/4Fx+1/2gx’ |-Fb/EJ 0 0 0
, 0+0 0
EHb 0 -3/4Fx-1/2gx Fb/EJ 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

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

20.03.25



PROCEDIMENTO E RISULTATI 248544 ClI03.xxxx.155 PROCEDIMENTO E RISULTATI 248544 ClI03.xxxx.155

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ o
= - 1 1/E 11 1/4 b/[EJ=7/12 b/E 154
(b-b+1/3b) 1/EI + 14 bIEI =7 b/b.] Az 900. mim?
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI Jas - J,= 299580. mm*
1 44 J, = 59184. mm*

=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

2b 2b Yy, = 24.02 mm
Lo=J, (1) veIdx=[x] " 1€ /\ T,= 2720.N

=(2b) 1/EJ =2 b/EJ M, = -1985600. Nmm

< 'a

2b 2 Xp = 36. mm
L= (1) vEIdx=[x] wVEI , y = 54.mm
u u = 12.mm
=(2b) 1/EJ =2 b/EJ m
( ) ) vV, = 29.98 mm
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E o, = -Mv/J, = 198.7 N/mm’
X.= 24.mm

C

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

b y.= 44.mm
L :f;( x’Ib*) VEI dx = [13 07 | 1EI \\/ v, = 19.98 mm

o, =-Mv/J, = 132.4 Nimm’

= (13b) VEI =1/3 bIEJ
(113b) o 1, = 3.738 N/mm’
1 = [*(3/2 x1b - ¥%Ib* 172 6% ) Fb UEJ dx +1 0 1/4 Fb/EJ G, = Vo'+31" = 132.6 N/mm’
° mm 2 CR. 5 8 x § S'= 4940. mm’

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3
=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1 = [2°(-1/2 -314 xib +1/2 x1b® ) Fb 1/EJ dx = [-1/2 x -3/8 X%/ +1/6 x/b* | Fb 1/E3
=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1% = [(-1/2 + xib -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ

1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 248181

Cl03.xxxx.156

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 248181

Cl03.xxxx.156

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, [[MM/EI+6)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2gx° 0 | 32Fx-FX’Ib-1/2qx°/b | 0 |1-2x/b+x*/b’ ,
, , , . (7124+0)FL’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx“/b+1/2qx/b| O x/b
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -5I4FX+1/2gx° 0 -5I4Fx+112FX’/b 0 1 ,
, , (-7/6+0)Fb*/EJ 2Xb/EJ
DA2b | -1 |1/2Fb+3/4Fx-1/2qx°| 0 |-1/2Fb-3/4Fx+1/2Fx’/b| 0O 1
DEb |1xb | -1/2Fb+1/2Fx 0 -12Fb+Fx-1/2Fx%b | 0 |1-2x/b+xPib° ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | xib 1/2Fx 0 -1/2Fx%Ib 0 x*/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 -Fb/EJ 0 0 0
0+0 0
GHb 0 0 Fb/EJ 0 0 0
HB b 0 -5/4Fb+5/4Fx 0 0 0 0
0+0 0
BH b 0 5/4Fx 0 0 0 0
HE b 0 |5/4Fb-7/14Fx+1/2gx°| 0 0 0 0
, 0+0 0
EHb 0 -3/4Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

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

20.03.25



PROCEDIMENTO E RISULTATI 248181 ClI03.xxxx.156 PROCEDIMENTO E RISULTATI 248181 ClI03.xxxx.156

b
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ o
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 bIE 154
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] .
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 3,= 296124, mm"
_ 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ 7l o J, = 74304. mm
142 a1 Y, = 20.65 mm
L% =["(1) vEIdx=[x]" wEI T T < 2380 N
AD ° ° y '
—(2b) UEJ =2 biEJ M, = -1856400. Nmm
2b 2 Xn = 30. mm
L= (1) vEIdx=[x] wVEI , y = 54 mm
u,= 9.mm
=(2b) 1/EJ =2 b/EJ b . V< 3355 mm
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E o, = -MviJ, = 209.1 N/mm’
= 21
=(b-b+1/3b) 1/EJ = 1/3 b/EJ " Xe mm
b 1 y.= 41l.mm
L :f;( x’Ib*) VEI dx = [13 07 | 1EI v, = 20.35mm 2
0,=-Mv/J, = 127.6 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ c u
( ) o 1,= 8.082 N/mm’
LS = [°(3/2 xib - /0% -1/2 x°b° ) Fb 1/EJ dx + 1 O 1/4 FbY/EJ 0, = Vo*+31 = 128.4 N/mm?
f mm ° 5.2 8 8 x ¥ S = 6034. mm®

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3
=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1 = [2°(-1/2 -314 xib +1/2 x1b® ) Fb 1/EJ dx = [-1/2 x -3/8 X%/ +1/6 x/b* | Fb 1/E3
=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1% = [(-1/2 + xib -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ

1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 239858

Cl03.xxxx.157

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 239858

Cl03.xxxx.157

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, [[MM/EI+6)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2gx° 0 | 32Fx-FX’Ib-1/2qx°/b | 0 |1-2x/b+x*/b’ ,
, , , . (7124+0)FL’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx“/b+1/2qx/b| O x/b
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -5I4FX+1/2gx° 0 -5I4Fx+112FX’/b 0 1 ,
, , (-7/6+0)Fb*/EJ 2Xb/EJ
DA2b | -1 |1/2Fb+3/4Fx-1/2qx°| 0 |-1/2Fb-3/4Fx+1/2Fx’/b| 0O 1
DEb |1xb | -1/2Fb+1/2Fx 0 -12Fb+Fx-1/2Fx%b | 0 |1-2x/b+xPib° ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | xib 1/2Fx 0 -1/2Fx%Ib 0 x*/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 -Fb/EJ 0 0 0
0+0 0
GFb 0 0 Fb/EJ 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -5/4Fb+5/4Fx 0 0 0 0
0+0 0
BH b 0 5/4Fx 0 0 0 0
HE b 0 |5/4Fb-7/14Fx+1/2gx°| 0 0 0 0
, 0+0 0
EHb 0 -3/4Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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Cl03.xxxx.157

PROCEDIMENTO E RISULTATI 239858

Cl03.xxxx.157

b
LX=(1-2xb+xb?) VEIdx+1 1 14 biEI = [ x- X +1/3 0% || 1/E
=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ
b
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI

=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI

=(2b) 1/EJ =2 b/EJ
=0(1) vesdx=[x]. ves

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

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3

=(b-b+13b) LEJ =1/3 b/E]
%= ["(50?) v dx = [13 b2 ]] VED
=(u3b) VEJ =13 b/EI

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3

=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

2b 2b
L% = [(-1/2 -3/4 x/b +1/2 x%16* ) Fb 1/EJ dx = [-1/2 x -3/8 X*/b +1/6 X*/b* ] Fb 1/EJ
o] o

=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

b
L% = [°(-2/2 + xib 112 5/b® ) Fb 1/E dx = [-1/2 x +1/2 xb -1/6 x°/b* ] Fb 1/EJ
[e] o]
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ
b
1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E

=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

+1 1 1/4 b/EJ

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

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 792. mm’
J, = 249320. mm*
J, = 71496. mm*

Y= 18.43 mm

T,= 1840.N

M, =-1527200. Nmm
Xn, = 30.mm

Ym= 54.mm

u,= 9.mm

v, = 35.57 mm

0, =-Mv/J, = 217.9 N/mm’
X.= 21L.mm

y.= 45.mm

V., = 26.57 mm

[
o, =-Mv/J, = 162.7 Nimm’
T,= 4.948 N/mm’

0, =Vo*+31° = 163. N/mm’
S = 4023. mm®

20.03.25
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PROCEDIMENTO E RISULTATI 238982

Cl03.xxxx.158

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 238982

Cl03.xxxx.158

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, [[MM/EI+6)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2gx° 0 | 32Fx-FX’Ib-1/2qx°/b | 0 |1-2x/b+x*/b’ ,
, , , . (7124+0)FL’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx“/b+1/2qx/b| O x/b
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -5I4FX+1/2gx° 0 -5I4Fx+112FX’/b 0 1 ,
, , (-7/6+0)Fb*/EJ 2Xb/EJ
DA2b | -1 |1/2Fb+3/4Fx-1/2qx°| 0 |-1/2Fb-3/4Fx+1/2Fx’/b| 0O 1
DEb |1xb | -1/2Fb+1/2Fx 0 -12Fb+Fx-1/2Fx%b | 0 |1-2x/b+xPib° ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | xib 1/2Fx 0 -1/2Fx%Ib 0 x*/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -5/4Fb+5/4Fx  |-Fb/EJ 0 0 0
0+0 0
BH b 0 5/4Fx Fb/EJ 0 0 0
HE b 0 |5/4Fb-7/14Fx+1/2gx°| 0 0 0 0
, 0+0 0
EHb 0 -3/4Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 238982 ClI03.xxxx.158 PROCEDIMENTO E RISULTATI 238982 ClI03.xxxx.158

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ o
=(b-b+1 1EJ +1 1 1/4 b/EJ=7/12 bJE 154
(b-b+1/3b) LEJ +1 1 14 b/EI=7/ b/b.] A= 972 mm?
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI g J,= 329140. mm'
_ 4
=(13b) LEJ +1 1 14 b/EJ=7/12 b/EJ 2 55232 mm
a2 /\ y, = 25.57 mm
L% =1"(1) vesdx=[x]" vEI T = 3020.N
AD ° ° y '
“(2b) 1ED =2 biEs M, = -2657600. Nmm
N " Xn = 36.mm
L= (1) vEIdx=[x] wVEI " Ym= 54.mm
- _ y u,= 12.mm
(2b) VEI =2 bIEI b v = 28.43 mm
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3 0, = M/, = 229.5 N/mm’
= 24
=(b-b+1/3b) 1/EJ = 1/3 b/EJ \\/ ;C_ 5 r:]r:q
b °” :
%= ["(50?) v dx = [13 b2 ]] VED s T 6 Ve =-19.57 mm ,
0. =-Mv/J, = -158. N/mm
=(v3b) VEJ =1/3 b/EJ ¢ .
(v3b) o T, = 4.418 N/mm’
LS = [°(3/2 xib - /0% -1/2 x°b° ) Fb 1/EJ dx + 1 O 1/4 FbY/EJ 0, = Vo™ +31° = 158.2 N/mm’
° mm e ER- 8 8 x ¥ S = 5779. mm’

= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3
=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1 = [2°(-1/2 -314 xib +1/2 x1b® ) Fb 1/EJ dx = [-1/2 x -3/8 X%/ +1/6 x/b* | Fb 1/E3
=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1% = [(-1/2 + xib -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ

1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 253587

Cl03.xxxx.159

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 253587

Cl03.xxxx.159

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, [[MM/EI+6)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2gx° 0 | 32Fx-FX’Ib-1/2qx°/b | 0 |1-2x/b+x*/b’ ,
, , , . (7124+0)FL’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx“/b+1/2qx/b| O x/b
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -5I4FX+1/2gx° 0 -5I4Fx+112FX’/b 0 1 ,
, , (-7/6+0)Fb*/EJ 2Xb/EJ
DA2b | -1 |1/2Fb+3/4Fx-1/2qx°| 0 |-1/2Fb-3/4Fx+1/2Fx’/b| 0O 1
DEb |1xb | -1/2Fb+1/2Fx 0 -12Fb+Fx-1/2Fx%b | 0 |1-2x/b+xPib° ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | xib 1/2Fx 0 -1/2Fx%Ib 0 x*/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 -Fb/EJ 0 0 0
0+0 0
CGb 0 0 Fb/EJ 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -5/4Fb+5/4Fx 0 0 0 0
0+0 0
BH b 0 5/4Fx 0 0 0 0
HE b 0 |5/4Fb-7/14Fx+1/2gx°| 0 0 0 0
, 0+0 0
EHb 0 -3/4Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

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

20.03.25
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PROCEDIMENTO E RISULTATI 253587

Cl03.xxxx.159

b
LX=(1-2xb+xb?) VEIdx+1 1 14 biEI = [ x- X +1/3 0% || 1/E
=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ
b
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI

=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI

=(2b) 1/EJ =2 b/EJ
=0(1) vesdx=[x]. ves

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

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3

=(b-b+13b) LEJ =1/3 b/E]
%= ["(50?) v dx = [13 b2 ]] VED
=(u3b) VEJ =13 b/EI

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3

=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

+1 1 1/4 b/EJ

2b 2b
L% = [(-1/2 -3/4 x/b +1/2 x%16* ) Fb 1/EJ dx = [-1/2 x -3/8 X*/b +1/6 X*/b* ] Fb 1/EJ
o] o

=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

b
L% = [°(-2/2 + xib 112 5/b® ) Fb 1/E dx = [-1/2 x +1/2 xb -1/6 x°/b* ] Fb 1/EJ
[e] o]
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ
b
1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E

=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

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

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 1116. mm’

J, = 344933. mm*

J, = 113616. mm*

Yo = 20.92 mm

T,= 2680. N

M, =-2492400. Nmm

Xp = 36. mm

Y= 54.mm

u,= 12.mm

v, = 33.08 mm

0, =-Mv/], = 239. N/mm?
X, = 24.mm

y.= 43.mm

v, = 22.08 mm

o, =-Mv/J, = 159.5 N/mm’
T,= 3.76 N/mm’

c
0, = Vo*+31° = 159.7 N/mm’
s’ = 5806. mm°

20.03.25
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PROCEDIMENTO E RISULTATI 212582

Cl03.xxxx.160

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 212582

Cl03.xxxx.160

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, [[MM/EI+6)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2gx° 0 | 32Fx-FX’Ib-1/2qx°/b | 0 |1-2x/b+x*/b’ ,
, , , . (7124+0)FL’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx“/b+1/2qx/b| O x/b
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -5I4FX+1/2gx° 0 -5I4Fx+112FX’/b 0 1 ,
, , (-7/6+0)Fb*/EJ 2Xb/EJ
DA2b | -1 |1/2Fb+3/4Fx-1/2qx°| 0 |-1/2Fb-3/4Fx+1/2Fx’/b| 0O 1
DEb |1xb | -1/2Fb+1/2Fx 0 -12Fb+Fx-1/2Fx%b | 0 |1-2x/b+xPib° ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | xib 1/2Fx 0 -1/2Fx%Ib 0 x*/b
EFb 0 0 -Fb/EJ 0 0 0
0+0 0
FEb 0 0 Fb/EJ 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -5/4Fb+5/4Fx 0 0 0 0
0+0 0
BH b 0 5/4Fx 0 0 0 0
HE b 0 |5/4Fb-7/14Fx+1/2gx°| 0 0 0 0
, 0+0 0
EHb 0 -3/4Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 212582

Cl03.xxxx.160

b
LX=(1-2xb+xb?) VEIdx+1 1 14 biEI = [ x- X +1/3 0% || 1/E
=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ
b
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI

=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI

=(2b) 1/EJ =2 b/EJ
=0(1) vesdx=[x]. ves

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

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3

=(b-b+13b) LEJ =1/3 b/E]
%= ["(50?) v dx = [13 b2 ]] VED
=(u3b) VEJ =13 b/EI

1 = [(3/2 b - x2ib* -1/2 X/b° ) Fb 1/EJ dx + 1 0 1/4 FbY/E
= [314 %10 -1/3 xib* -1/8 x'1b° ] Fb 1/EJ +1 0 1/4 FbY/EJ
=(3/4b-1/3b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

1 = ['(2 x/b -5/2 X216 +1/2 X°/6° ) Fb /EJ dx + 1 0 1/4 FbY/ED
= [ X1 -5/6 xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(b-5/6b+1/8b ) Fo 1/EJ +1 0 1/4 Fb’/EJ = 7/24 Fb’/EJ

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3

=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

+1 1 1/4 b/EJ

2b 2b
L% = [(-1/2 -3/4 x/b +1/2 x%16* ) Fb 1/EJ dx = [-1/2 x -3/8 X*/b +1/6 X*/b* ] Fb 1/EJ
o] o

=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

b
L% = [°(-2/2 + xib 112 5/b® ) Fb 1/E dx = [-1/2 x +1/2 xb -1/6 x°/b* ] Fb 1/EJ
[e] o]
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ
b
1 = [(-1/2 xb* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E

=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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A= 576.mm’

J, = 216352. mm*
J, = 34560. mm*

Yy = 22.34 mm

T,= 2780.N

M, =-1362200. Nmm
Xn = 30. mm

Y= 54.mm

u.= 9.mm

v, = 31.66 mm
o, =-Mv/J, = 199.3 N/mm’
X, = 21.mm

C

o, =-Mv/J, = 148.9 Nimm’
1,= 7.262 N/mm’

0, = Vo*+31° = 149.5 N/mm’
s’ = 3391. mm°
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PROCEDIMENTO E RISULTATI 239499

Cl03.xxxx.161

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 239499

Cl03.xxxx.161

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, |JMM/EI+B)dx | [XM, M /EJdx
ABb |-1+x/b|  -2Fx-1/2gx° 0 |2Fx-312Fx%b-1/29x%b | 0 |1-2x/b+x°/b° ,
, , , . (3/8+0)Fb°/EJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 |5/2Fx-3Fx‘/b+1/2gx’/b| 0O x/b
BCb 0 -5/2Fb+5/2Fx  |-Fb/EJ 0 0 0
0+0 0
CBb 0 5/2Fx Fb/EJ 0 0 0
AD2b | 1 -1/4Fx 0 -1/4Fx 0 1 ,
(-1/2+0)Fb’/EJ 2Xb/EJ
DA2b | -1 1/2Fb-1/4Fx 0 -1/2Fb+1/4Fx 0 1
DEb |1xb | -1/2Fb+1/2Fx 0 -1/2Fb+Fx-1/2Fxfb | 0 |1-2x/b+x2/b? ,
, - (-1/6+0)Fb’/EJ | 1/3Xb/EJ
EDb | -x/b 1/2Fx 0 -1/2Fx%/b 0 x’Ib
EF b 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FG b 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GCb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/29x° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 -1/AFb+1/4Fx 0 0 0 0
0+0 0
BHb 0 1/4Fx 0 0 0 0
HE b 0 |1/4Fb-3/4Fx+1/2qx°| © 0 0 0
, 0+0 0
EHDb 0 1/4Fx-1/2qx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -7/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 1/10Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 239499

Cl03.xxxx.161

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1 = [2(-va xib) Fo 1EI dx = [-1/8 b ] Fb 1/E9
=(-1/2b) Fb 1/EJ =-1/2 Fb’/EJ

1 = [ (-2 +1/4 x1b ) Fb VEI dx = [-1/2 x +1/8 b | Fb 1/E3
=(-b+1/2b) Fb 1/EJ =-1/2 Fb’/EJ

1% = [(-1/2 + b -1/2 x81b? ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/E] =-1/6 FbYEJ

1 = [(-1/2 x2b* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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558. mm’
.= 198314. mm’*

~ >
I

J, = 34074. mm*

Yy = 31.66 mm

T,= 2525.N

M, = -1313000. Nmm

Xn = 12.mm

u,= -9.mm

v, =-31.66 mm

o, = -Mv/J, = -209.6 N/mm’
X, = 21.mm

y.= 9.mm

Vv, =-22.66 mm

o, = -Mv/J, = -150. N/mm?
T,= 6.825 N/mm’

g, =Vo’+31° = 150.5 N/mm’

S = 3216. mm®

20.03.25
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PROCEDIMENTO E RISULTATI 240788

Cl03.xxxx.162

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 240788

Cl03.xxxx.162

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, |JMM/EI+B)dx | [XM, M /EJdx
ABb |-1+x/b|  -2Fx-1/2gx° 0 |2Fx-312Fx%b-1/29x%b | 0 |1-2x/b+x°/b° ,
, , , . (3/8+0)Fb°/EJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 |5/2Fx-3Fx‘/b+1/2gx’/b| 0O x/b
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 -1/4Fx 0 -1/4Fx 0 1 ,
(-1/2+0)Fb’/EJ 2Xb/EJ
DA2b | -1 1/2Fb-1/4Fx 0 -1/2Fb+1/4Fx 0 1
DEb |1xb | -1/2Fb+1/2Fx 0 -1/2Fb+Fx-1/2Fxfb | 0 |1-2x/b+x2/b? ,
, - (-1/6+0)Fb’/EJ | 1/3Xb/EJ
EDb | -x/b 1/2Fx 0 -1/2Fx%/b 0 x’Ib
EF b 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FG b 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GCb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/29x° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 -1/AFb+1/4Fx 0 0 0 0
0+0 0
BHb 0 1/4Fx 0 0 0 0
HE b 0 |1/4Fb-3/4Fx+1/2g9x’ |-Fb/EJ 0 0 0
, 0+0 0
EHDb 0 1/4Fx-1/2qx Fb/EJ 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -7/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 1/10Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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b
L =ﬁ(1 2xb+ X" ) VEIdx+1 1 14 b/EI=[ x-xb+13x*b* ] LEI +1 1 1/4 b/EJ >
=(b-b+1 1/EJ +1 1 1/4 b/EJ=7/12 b/E .53
(b-b+1/3b) 1/EI + /4 bIEJ =7/ b/b.] U
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI 3,= 226668. mm"
_ 4
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ Jaz J,= 71010. mm
y, = 35.38 mm
x [ 2b 9
Lo =IO (1 ) 1/EJdx = [ X ]0 1/EJ u T,= 2450.N
- (2 b) 1EJ =2 blEJ M, =-1396500. Nmm
2b 2 Xn = 12.mm
L= (1) vEIdx=[x] wVEI u = -9.mm
y
v, =-35.38 mm
=(2b) VEJ =2 b/EJ b || W= 218, Nimn?
LY =J:(1 2xb+ X" ) VEIdx=[ x - x’/b +1/3 b’ | 1/E x.= 21.mm
O.,T,
o = 10.mm
=(b-b+1 1/EJ = 1/3 b/E 10 Ye
(b-b+1/3b) 1/EI =1/3 b/bJ = 2538 mm
L :f:( x’Ib*) VEI dx = [13 07 | 1EI B o 0, = -MviJ, = -156.4 N/mm?
Jo T.= 6.838 N/mm
=(13b) VEI =1/3 b/EJ c
( ) 0, =Vo’+31° = 156.8 N/mm’
mm o Y 8 I 8 4 § 2 3
: : T ‘ d S = 3796. mm

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ :
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1 = [2(-va xib) Fo 1EI dx = [-1/8 b ] Fb 1/E9
=(-1/2b) Fb 1/EJ =-1/2 Fb’/EJ

1 = [ (-2 +1/4 x1b ) Fb VEI dx = [-1/2 x +1/8 b | Fb 1/E3
=(-b+1/2b) Fb 1/EJ =-1/2 Fb’/EJ

1% = [(-1/2 + b -1/2 x81b? ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/EJ =-1/6 FbY/EJ

1 = [(-1/2 x2b* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 215365

Cl03.xxxx.163

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 215365

Cl03.xxxx.163

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, |JMM/EI+B)dx | [XM, M /EJdx
ABb |-1+x/b|  -2Fx-1/2gx° 0 |2Fx-312Fx%b-1/29x%b | 0 |1-2x/b+x°/b° ,
, , , . (3/8+0)Fb°/EJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 |5/2Fx-3Fx‘/b+1/2gx’/b| 0O x/b
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 -1/4Fx 0 -1/4Fx 0 1 ,
(-1/2+0)Fb*/EJ 2Xb/EJ
DA2b | -1 1/2Fb-1/4Fx 0 -1/2Fb+1/4Fx 0 1
DEb |1xb | -1/2Fb+1/2Fx 0 -1/2Fb+Fx-1/2Fxfb | 0 |1-2x/b+x2/b? ,
, - (-1/6+0)Fb’/EJ | 1/3Xb/EJ
EDb | -x/b 1/2Fx 0 -1/2FCIb 0 x’Ib
EF b 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FG b 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GCb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 12Fx-1/2gx°  |-Fb/EJ 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/20x Fb/EJ 0 0 0
HB b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
BHb 0 1/4Fx 0 0 0 0
HE b 0 |1/4Fb-3/4Fx+1/2qx°| © 0 0 0
, 0+0 0
EHDb 0 1/4Fx-1/2qx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -7/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 1/10Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

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

20.03.25
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PROCEDIMENTO E RISULTATI 215365

Cl03.xxxx.163

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1 = [2(-va xib) Fo 1EI dx = [-1/8 b ] Fb 1/E9
=(-1/2b) Fb 1/EJ =-1/2 Fb’/EJ

1 = [ (-2 +1/4 x1b ) Fb VEI dx = [-1/2 x +1/8 b | Fb 1/E3
=(-b+1/2b) Fb 1/EJ =-1/2 Fb’/EJ

1% = [(-1/2 + b -1/2 x81b? ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/E] =-1/6 FbYEJ

1 = [(-1/2 x2b* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 876.mm’

J, = 278148. mm*
J, = 58032. mm*

Yo = 29.79 mm

T,= 3450.N

M, = -2139000. Nmm
Xn = 12.mm

u,= -12. mm

vV, =-29.79 mm

0,, = -Mv/J, = -229.1 N/mm’
X, = 24.mm

y.= 10.mm

v, =-19.79 mm

o, = -Mv/J, = -152.2 N/mm’
1, = 4.767 N/mm’

0, =Vo’+31° = 152.4 N/mm’
S’ = 4612. mm®

20.03.25
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PROCEDIMENTO E RISULTATI 241019

Cl03.xxxx.164

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 241019

Cl03.xxxx.164

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, |JMM/EI+B)dx | [XM, M /EJdx
ABb |-1+x/b|  -2Fx-1/2gx° 0 |2Fx-312Fx%b-1/29x%b | 0 |1-2x/b+x°/b° ,
, , , . (3/8+0)Fb°/EJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 |5/2Fx-3Fx‘/b+1/2gx’/b| 0O x/b
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 -1/4Fx 0 -1/4Fx 0 1 ,
(-1/2+0)Fb’/EJ 2Xb/EJ
DA2b | -1 1/2Fb-1/4Fx 0 -1/2Fb+1/4Fx 0 1
DEb |1xb | -1/2Fb+1/2Fx 0 -1/2Fb+Fx-1/2Fxfb | 0 |1-2x/b+x2/b? ,
, - (-1/6+0)Fb’/EJ | 1/3Xb/EJ
EDb | -x/b 1/2Fx 0 -1/2Fx%/b 0 x’Ib
EF b 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FG b 0 0 -Fb/EJ 0 0 0
0+0 0
GFb 0 0 Fb/EJ 0 0 0
GCb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/29x° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 -1/AFb+1/4Fx 0 0 0 0
0+0 0
BHb 0 1/4Fx 0 0 0 0
HE b 0 |1/4Fb-3/4Fx+1/2qx°| © 0 0 0
, 0+0 0
EHDb 0 1/4Fx-1/2qx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -7/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 1/10Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

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

20.03.25



PROCEDIMENTO E RISULTATI 241019
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PROCEDIMENTO E RISULTATI 241019

Cl03.xxxx.164

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI

=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ
L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ
1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ
1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ
1 = [2(-va xib) Fo 1EI dx = [-1/8 b ] Fb 1/E9
=(-1/2b) Fb 1/EJ =-1/2 Fb’/EJ
1 = [ (-2 +1/4 x1b ) Fb VEI dx = [-1/2 x +1/8 b | Fb 1/E3
=(-b+1/2b) Fb 1/EJ =-1/2 Fb’/EJ

b
L% = [°(-2/2 + xtb -1/2 5/b® ) Fb 1/E dx = [-1/2 x +1/2 xb -1/6 x°/b* ] Fb 1/EJ
[e] o

=(-1/2b+1/2b-1/6 b ) Fb 1/EJ = -1/6 Fb’/E]
b
1 = [(-1/2 x2b* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

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

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 1092. mm’
J, = 318895. mm*
J, = 112464. mm*

Yy = 32.8mm

T,= 3475.N

M, =-2328250. Nmm
Xn = 12.mm

u,= -12. mm

m
vV, = -32.8 mm
o, = -Mv/J, = -239.4 N/mm’
X, = 24.mm
y.= 11.mm
V.= -21.8 mm
o, = -Mv/J, = -159.1 N/mm?
T, = 4.923 N/mm’
0, =Vo’+31° = 159.4 N/mm’
S’ = 5421. mm

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 215513

Cl03.xxxx.165

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 215513

Cl03.xxxx.165

M) M, (X) 6 MM, M, 0 MM, [JM M /EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -2Fx-1/2gx°  |-FO/EJ| 2Fx-3/2Fx*b-1/2qx’/b | FO/EJ-FX/EJ | 1-2x/b+x°/b° ,
, , , . (3/8+1/2)Fb’IEJ |  1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx~ | Fb/EJ |5/2Fx-3Fx"/b+1/2qx"/b Fx/EJ x/b
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD 2b 1 -1/4Fx 0 -1/4Fx 0 1 )
(-1/2+0)Fb°/EJ 2Xb/EJ
DA 2b -1 1/2Fb-1/4Fx 0 -1/2Fb+1/4Fx 0 1
DEb |1x/b | -1/2Fb+1/2Fx 0 | -1/2Fb+Fx-1/2Fx’lb 0 1-2x/b+x°Ib’ ,
, . (-1/6+0)Fb*/EJ | 1/3Xb/EJ
ED b -x/b 1/2Fx 0 -1/2Fx°/b 0 x“/b
EF b 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/29x° 0 0 0 0
) 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
BHb 0 1/4Fx 0 0 0 0
HE b 0 1/4Fb-3/4Fx+1/2qx2 0 0 0 0
) 0+0 0
EHb 0 1/4Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 5/24Fb*/EJ 35/12Xb/EJ
iperstatica X=W g -1/14Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.03.25
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PROCEDIMENTO E RISULTATI 215513

Cl03.xxxx.165

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ
L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ
L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ
1 = [*(2 b -3/2 X1 -1/2 1™ ) Fb WEI dx + [)(1-x/b) 8 dx +1 0 1/4 FbYE]
= [ %o 112 b2 -18 x'16° | Fb /ES + [ x-1/2 X0 ] 6 +1 0 /4 FOYED
=(b-1/2b-1/8b)Fo 1/EJ +(b-1/2b) 6 +1 0 1/4 Fb/EJ =7/8 Fb’/EJ
1 = ['(5/2 x1b -3 X262 +1/2 X*6° ) Fo UEI dx + [(-x/b) 8 dx+1 0 1/4 FbY/E]
= [514 30 - b2 +1/8 x16° ], Fo 1/E3 + [-1/2%b 1.6 +1 0 1/4 FbY/E]
=(5/4b-b+1/8b) Fo 1/EJ +(-1/2b) 6 +1 0 1/4 Fb’/EJ = 7/8 Fb’/EJ
L = [2(-waxib) Fo 1EI dx = [-1/8 X¥b ] Fb 1/E9
=(-1/2b) Fb 1/EJ =-1/2 Fb’/EJ
1= (-2 +1/4 x1b ) Fb VEI dx = [-1/2 x +1/8 b | Fb 1/E3
=(-b+1/2b) Fb 1/EJ =-1/2 Fb’/EJ
12 = [(-1/2 + b -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/E] =-1/6 Fb¥EJ
L = [(-1/2 x2b* ) Fb 1/E3 dx = [-1/6 x*1b* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

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

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

630. mm’
.= 234233 mm*

~ >
I

J, = 36882. mm*

Yy = 28.96 mm

T,= 2225.N

M, = -1602000. Nmm

Xn = 12.mm

u,= -9.mm

Vv, =-28.96 mm

o, =-Mv/J, = -198. N/mm’
X, = 21.mm

y.= 47.mm

vV, = 18.04 mm

o, =-Mv/J, = 123.4 Nimm’
T, = 7.338 N/mm’

Cc

0, =Vo’+31° = 124.1 N/mm’
S’ = 4635. mm®
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PROCEDIMENTO E RISULTATI 986216

Cl03.xxxx.166

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 986216

Cl03.xxxx.166

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, |JMM/EI+B)dx | [XM, M /EJdx
ABb |-1+x/b|  -2Fx-1/2gx° 0 |2Fx-312Fx%b-1/29x%b | 0 |1-2x/b+x°/b° ,
, , , . (3/8+0)Fb°/EJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 |5/2Fx-3Fx‘/b+1/2gx’/b| 0O x/b
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 -1/4Fx 0 -1/4Fx 0 1 ,
(-1/2+0)Fb’/EJ 2Xb/EJ
DA2b | -1 1/2Fb-1/4Fx 0 -1/2Fb+1/4Fx 0 1
DEb |1xb | -1/2Fb+1/2Fx 0 -1/2Fb+Fx-1/2Fxfb | 0 |1-2x/b+x2/b? ,
, - (-1/6+0)Fb’/EJ | 1/3Xb/EJ
EDb | -x/b 1/2Fx 0 -1/2Fx%/b 0 x’Ib
EF b 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FG b 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GCb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/29x° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 -1/AFb+1/4Fx  |-Fb/EJ 0 0 0
0+0 0
BHb 0 1/4Fx Fb/EJ 0 0 0
HE b 0 |1/4Fb-3/4Fx+1/2qx°| © 0 0 0
, 0+0 0
EHDb 0 1/4Fx-1/2qx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -7/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 1/10Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI

=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ
L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ
1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ
1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ
1 = [2(-va xib) Fo 1EI dx = [-1/8 b ] Fb 1/E9
=(-1/2b) Fb 1/EJ =-1/2 Fb’/EJ
1 = [ (-2 +1/4 x1b ) Fb VEI dx = [-1/2 x +1/8 b | Fb 1/E3
=(-b+1/2b) Fb 1/EJ =-1/2 Fb’/EJ

b
L% = [°(-2/2 + xtb -1/2 5/b® ) Fb 1/E dx = [-1/2 x +1/2 xb -1/6 x°/b* ] Fb 1/EJ
[e] o

=(-1/2b+1/2b-1/6 b ) Fb 1/EJ = -1/6 Fb’/E]
b
1 = [(-1/2 x2b* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

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

20.03.25

12

411

412
118
124
130

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

A= 846.mm’
J, = 276280. mm*
J, = 73818. mm*

Yy = 33.05 mm

T,= 2300.N

M, =-1748000. Nmm
Xn = 12.mm

u,= -9.mm

V., =-33.05 mm

o, = -Mv/J, = -209.1 N/mm’

X, = 21.mm

y.= 12.mm

v, =-21.05 mm

o, =-Mv/J, =-133.2 N/mm?
T,= 7.749 N/mm’

0, =Vo’+31° = 133.9 N/mm’
S' = 5585. mm’

20.03.25
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PROCEDIMENTO E RISULTATI 242053

Cl03.xxxx.167

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 242053

Cl03.xxxx.167

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, |JMM/EI+B)dx | [XM, M /EJdx
ABb |-1+x/b|  -2Fx-1/2gx° 0 |2Fx-312Fx%b-1/29x%b | 0 |1-2x/b+x°/b° ,
, , , . (3/8+0)Fb°/EJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 |5/2Fx-3Fx‘/b+1/2gx’/b| 0O x/b
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 -1/4Fx 0 -1/4Fx 0 1 ,
(-1/2+0)Fb’/EJ 2Xb/EJ
DA2b | -1 1/2Fb-1/4Fx 0 -1/2Fb+1/4Fx 0 1
DEb |1xb | -1/2Fb+1/2Fx 0 -1/2Fb+Fx-1/2Fxfb | 0 |1-2x/b+x2/b? ,
, - (-1/6+0)Fb’/EJ | 1/3Xb/EJ
EDb | -x/b 1/2Fx 0 -1/2Fx%/b 0 x’Ib
EF b 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FG b 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GCb 0 0 -Fb/EJ 0 0 0
0+0 0
CGb 0 0 Fb/EJ 0 0 0
HG b 0 1/2Fx-1/29x° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 -1/AFb+1/4Fx 0 0 0 0
0+0 0
BHb 0 1/4Fx 0 0 0 0
HE b 0 |1/4Fb-3/4Fx+1/2qx°| © 0 0 0
, 0+0 0
EHDb 0 1/4Fx-1/2qx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -7/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 1/10Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 242053

Cl03.xxxx.167

LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ
=(b-b+1/3b) 1/EJ +1 1 1/4 b/E] = 7/12 bIEJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI
=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ

LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ

L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ

L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ

1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ

1 = [2(-va xib) Fo 1EI dx = [-1/8 b ] Fb 1/E9
=(-1/2b) Fb 1/EJ =-1/2 Fb’/EJ

1 = [ (-2 +1/4 x1b ) Fb VEI dx = [-1/2 x +1/8 b | Fb 1/E3
=(-b+1/2b) Fb 1/EJ =-1/2 Fb’/EJ

1% = [(-1/2 + b -1/2 x81b? ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/E] =-1/6 FbYEJ

1 = [(-1/2 x2b* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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948. mm’
.= 309947. mm*

~ >
I

J, = 64080. mm*

Yy = 28.13 mm

T,= 2975.N

M, =-2409750. Nmm

Xn = 12.mm

u,= -12. mm

vV, =-28.13 mm

o, = -Mv/J, = -218.7 N/mm’
X, = 24.mm

y.= 47.mm

V.= 18.87 mm

0, =-Mv/J, = 146.7 Nimm’
T,= 4.48 N/mm’

0, = Vo +31° = 146.9 N/mm’

S = 5601. mm®

20.03.25
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PROCEDIMENTO E RISULTATI 247954

Cl03.xxxx.168

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 247954

Cl03.xxxx.168

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, |JMM/EI+B)dx | [XM, M /EJdx
ABb |-1+x/b|  -2Fx-1/2gx° 0 |2Fx-312Fx%b-1/29x%b | 0 |1-2x/b+x°/b° ,
, , , . (3/8+0)Fb°/EJ | 1/3Xb/EJ
BA b x/b | 5/2Fb-3Fx+1/2gx 0 |5/2Fx-3Fx‘/b+1/2gx’/b| 0O x/b
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 -1/4Fx 0 -1/4Fx 0 1 ,
(-1/2+0)Fb’/EJ 2Xb/EJ
DA2b | -1 1/2Fb-1/4Fx 0 -1/2Fb+1/4Fx 0 1
DEb |1xb | -1/2Fb+1/2Fx 0 -1/2Fb+Fx-1/2Fxfb | 0 |1-2x/b+x2/b? ,
, - (-1/6+0)Fb’/EJ | 1/3Xb/EJ
EDb | -x/b 1/2Fx 0 -1/2Fx%/b 0 x’Ib
EF b 0 0 -Fb/EJ 0 0 0
0+0 0
FE b 0 0 Fb/EJ 0 0 0
FG b 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GCb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/29x° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2gx 0 0 0 0
HB b 0 -1/AFb+1/4Fx 0 0 0 0
0+0 0
BHb 0 1/4Fx 0 0 0 0
HE b 0 |1/4Fb-3/4Fx+1/2qx°| © 0 0 0
, 0+0 0
EHDb 0 1/4Fx-1/2qx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -7/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 1/10Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 247954

Cl03.xxxx.168

b
LX=(1-2xb+xb%) VEIdx+1 1 14 bEI = [ x-x¥b +1/3x%b*]) 1/EI +1 1 1/4 b/EJ

=(b-b+1/3b) 1/EJ +1 1 1/4 b/EJ =7/12 b/EJ

L= L(xm?) UEIdx+1 1 14 b/EI=[13x%b°]) UEI +1 1 1/4 bIEI

=(1/3b) 1/EJ +1 1 1/4 b/EJ=7/12 b/EJ
LX=["(1) veIdx=[x]" vEI
=(2b) 1/EJ =2 b/EJ
L =["(1) veadx=[x]" vE
=(2b) 1/EJ =2 b/EJ
L% =[(1-2xb +x0? ) VEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
%= ["(50?) v dx = [13 b2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ
1 = [*(2 b -3/2 X271 -1/2 x> ) Fb UEI dx + 1 O 1/4 FbY/EJ
= [ xb -1/2 x10? -1/8 x'16° | Fb VEJ +1 0 1/4 FHYE]
=(b-1/2b-1/8b ) Fb 1/EJ +1 0 1/4 Fb’/EJ = 3/8 Fb’/EJ
1 = ['(5/2 x/b -3 X216 +1/2 X°/6° ) Fb EJ dx + 1 0 1/4 FbY/ED
= [514 %0 - xb? +1/8 x16° ], Fb 1/E3 +1 0 1/4 FbEJ
=(5/4b-b+1/8b) Fb 1/EJ +1 0 1/4 Fb’/E] =3/8 Fb’/EJ
1 = [2(-va xib) Fo 1EI dx = [-1/8 b ] Fb 1/E9
=(-1/2b) Fb 1/EJ =-1/2 Fb’/EJ
1 = [ (-2 +1/4 x1b ) Fb VEI dx = [-1/2 x +1/8 b | Fb 1/E3
=(-b+1/2b) Fb 1/EJ =-1/2 Fb’/EJ

b
L% = [°(-2/2 + xtb -1/2 5/b® ) Fb 1/E dx = [-1/2 x +1/2 xb -1/6 x°/b* ] Fb 1/EJ
[e] o

=(-1/2b+1/2b-1/6 b ) Fb 1/EJ = -1/6 Fb’/E]
b
1 = [(-1/2 x2b* ) Fb 1/E3 dx = [-1/6 x°ib* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

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

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 1164. mm’
J, = 360644. mm*
J,= 118512. mm*

Yy = 31.26 mm

T,= 3075.N

M, = -2644500. Nmm
Xn = 12.mm

u,= -12. mm

vV, =-31.26 mm

o, = -Mv/J, = -229.2 N/mm’

X, = 24.mm

y.= 12.mm

v, =-19.26 mm

o, = -Mv/J, = -141.2 N/mm’
1,= 5.001 N/mm’

0, =Vo’+31° = 141.5 N/mm’
s’ = 7039. mm°

20.03.25



