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PROCEDIMENTO E RISULTATI 981323

ES>3.xxxx.011

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 981323 ESX3.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 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24



PROCEDIMENTO E RISULTATI 981323 ESX3.xxxx.011 PROCEDIMENTO E RISULTATI 981323 ESX3.xxxx.011

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 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 982642

ES>3.xxxx.025

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 982642

ESZ3.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 20.01.24

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

20.01.24



PROCEDIMENTO E RISULTATI 982642 ESX3.xxxx.025 PROCEDIMENTO E RISULTATI 982642 ESX3.xxxx.025

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 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24



REAZIONI 982777 ES>3.xxxx.066 AZIONI INTERNE 982777 ES>3.xxxx.066
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PROCEDIMENTO E RISULTATI 982777 ES>3.xxxx.066 PROCEDIMENTO E RISULTATI 982777 ESX3.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 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24



PROCEDIMENTO E RISULTATI 982777 ES>3.xxxx.066 PROCEDIMENTO E RISULTATI 982777 ESX3.xxxx.066

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 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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1/7Eb = [ -1/2 -1/2(\I = -1/2H
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PROCEDIMENTO E RISULTATI 981482 ESX3.xxxx.067 PROCEDIMENTO E RISULTATI 981482 ESX3.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 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24



PROCEDIMENTO E RISULTATI 981482 ESX3.xxxx.067 PROCEDIMENTO E RISULTATI 981482 ESX3.xxxx.067

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 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24



REAZIONI 983213 ESX3.xxxx.111 AZIONI INTERNE 983213 ESX3.xxxx.111
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PROCEDIMENTO E RISULTATI 983213

ES>3.xxxx.111

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 983213

ESZ3.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 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 983213 ESX3.xxxx.111 PROCEDIMENTO E RISULTATI 983213 ESX3.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 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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AZIONI INTERNE 983331
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PROCEDIMENTO E RISULTATI 983331

ES>3.xxxx.136

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 983331

ESZ3.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 20.01.24
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20.01.24



PROCEDIMENTO E RISULTATI 983331 ES>3.xxxx.136 PROCEDIMENTO E RISULTATI 983331 ESX3.xxxx.136

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 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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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
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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 = [*(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
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