PLV PER CASA ES>03.xxxx.031 REAZIONI 211730 ES>03.xxxx.031
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6gc = -0 = -aT/b = -bF/EJ EJer=EJ
Reazioni iperstatiche in soluzione: X=W,g B c
Carichi e deformazioni date hanno verso efficace in disegno.
Calco.lare .re'a2|on| V|n.colar| d.eIIa strutt.ure.l .e delle aste. AN e o8 % c
Tracciare i diagrammi quotati delle azioni interne nelle aste.
Jyz - Xy - By, riferimento locale asta YZ con origine in Y. '\i/l/lOFb 2Flﬁ I/ZFD J
- - 8/5F 13/5F 2F 2F
Curvatura 6 asta BC positiva se convessa a destra con inizio B.

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



AZIONI INTERNE 211730 ES>03.xxxx.031 PROCEDIMENTO E RISULTATI 211730 ES>03.xxxx.031
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PROCEDIMENTO E RISULTATI 211730 ES>03.xxxx.031 PROCEDIMENTO E RISULTATI 211730 ES>03.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
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PROCEDIMENTO E RISULTATI 211730 ES>03.xxxx.031 ES>03.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
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PLV PER CASA ES>03.xxxx.034 REAZIONI 212694 ES>03.xxxx.034
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Pug = -q=-Flb EJ,p = EJ EJ,s = EJ
Pec = - = -Flb EJye = EJ Edye = EJ rS/SF
B = -6 = -aT/b = -bF/EJ EJgr = EJ
Reazioni iperstatiche in soluzione: X=W,g B

Carichi e deformazioni date hanno verso efficace in disegno.
Icolare reazioni vincolari della struttur I .
Caco.ae.e'a o .coa d.e astutFue.l.ede e aste AN 78 8% c
Tracciare i diagrammi quotati delle azioni interne nelle aste.
Jyz - Xy - By, riferimento locale asta YZ con origine in Y. 1/10Fb 2Fb 2Fb
8/5F 13/5F 2F 2F

Curvatura 6 asta FG positiva se convessa a destra con inizio F.
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AZIONI INTERNE 212694 ES>03.xxxx.034 PROCEDIMENTO E RISULTATI 212694 ES>03.xxxx.034
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Schema di calcolo iperstatico
LT Tl F P C 3 M, flessione da carichi assegnati
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PROCEDIMENTO E RISULTATI 212694 ES>03.xxxx.034 PROCEDIMENTO E RISULTATI 212694 ES>03.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 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PROCEDIMENTO E RISULTATI 212694 ES>03.xxxx.034 ES>03.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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PLV PER CASA

ES>03.xxxx.051

y.v.V.q
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Oap =-0=-F/b
Pec =-0=-F/b
Pap = -0 =-Fib

8,5 = -6 = -aT/b = -bF/EJ

Ky = 4EJ/b
El,s = EJ
Edge = EJ
E,p = EJ
Edpe = EJ
Ele = EJ

Reazioni iperstatiche in soluzione: X=W,g

Carichi e deformazioni date hanno verso efficace in disegno.
Calcolare reazioni vincolari della struttura e delle aste.
Tracciare i diagrammi quotati delle azioni interne nelle aste.

Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta HB positiva se convessa a destra con inizio H.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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AZIONI INTERNE 218425 ES>03.xxxx.051 PROCEDIMENTO E RISULTATI 218425 ES>03.xxxx.051
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Schema di calcolo iperstatico
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PROCEDIMENTO E RISULTATI 218425

ES>03.xxxx.051

PROCEDIMENTO E RISULTATI 218425 ES>03.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 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PROCEDIMENTO E RISULTATI 218425 ES>03.xxxx.051 PROCEDIMENTO E RISULTATI 218425 ES>03.xxxx.051

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 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PLV PER CASA

ES>03.xxxx.070

A
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oW X,u,H,p
Ve =-F k,s = 4EJ/b EJ.; =EJ
Vg =-F EJ,z =EJ EJs. = EJ
Oag = -0 =-F/b EJsc =EJ EJ,c =EJ
Pec = -q = -Flb EJ,, =EJ EJ,s =EJ
Peg = -0 =-F/b EJpe =EJ EJ=EJ
6, = -6 =-aT/b = -bF/EJ EJer=EJ
Reazioni iperstatiche in soluzione: X=W,g
Carichi e deformazioni date hanno verso efficace in disegno.
Calcolare reazioni vincolari della struttura e delle aste.
Tracciare i diagrammi quotati delle azioni interne nelle aste.
Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta HE positiva se convessa a destra con inizio H.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

PROCEDIMENTO E RISULTATI 212483

ES>03.xxxx.070
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C 3 M, flessione da iperstatica X=1
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

C 3 M, flessione da carichi assegnati

08.12.24



PROCEDIMENTO E RISULTATI 212483 ES>03.xxxx.070 PROCEDIMENTO E RISULTATI 212483 ES>03.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 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PROCEDIMENTO E RISULTATI 212483 ES>03.xxxx.070 ES>03.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 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PLV PER CASA ES>03.xxxx.082 REAZIONI 211841 ES>03.xxxx.082

y,v,\V,q . q
N\ J o
o i A
5 q F 1/4F 1/aF
1/5Fb 1/2Fb
E '\ime 7110F
D
= F
VL/ZFb
F
b E E
1/4F w
24/5F
G
JLL
G
T H
Z;
b o <
H
H
Hq 3G
1 G \& c ]
J,_,_ 9/5F
q 3/10Fb
=2 1/4F
T T T A
¢,W/ b b X,u,H,p
Ve =-F kns = 4EJ/b EJ.; = EJ
Vg = -F Edys = EJ Eloc =EJ
Ous = - = -F/b EJg. = EJ Ed = EJ J“’*”F
O = -0 =-F/b EJyp = EJ EJy=EJ __LaR
Pus = -0 = -Fib EJ,e=EJ EJ,e = EJ AN B 7 s
65c = -6 =-aT/b = -bF/EJ EJe = EJ = Tor
Reazioni iperstatiche in soluzione: X=W '\i 3/10Fb 2Fb
Carichi e deformazioni date hanno verso efficace in disegno. 9IsF 145/;5F c
Calcolare reazioni vincolari della struttura e delle aste.
Tracciare i diagrammi quotati delle azioni interne nelle aste. ZéFb oF

Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta GC positiva se convessa a destra con inizio G.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



AZIONI INTERNE 211841

ES>03.xxxx.082
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Schema di calcolo iperstatico

C 3 M, flessione da iperstatica X=1
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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C 3 M, flessione da carichi assegnati

08.12.24



PROCEDIMENTO E RISULTATI 211841

ES>03.xxxx.082

Quadro contributi PLV per iperstatica X=W¢

PROCEDIMENTO E RISULTATI 211841

ES>03.xxxx.082

M) M, (%) 6 MM, M8l MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb | 1xb| 12Fb-2Fx-1/29x° | 0 |1/2Fb-5/2Fx+3/2Fx’/b+1/2gx°/b| 0 |1-2x/b+x’/b ,
, , , . (-1/8+0)Fb’/EJ | 1/3Xb/EJ
BA b -x/b 2Fb-3Fx+1/2gx 0 -2Fx+3Fx/b-1/2gx7/b 0 xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1 )
(1/2+0)Fb*/EJ 2Xb/EJ
DA 2b 1 1/4Fx 0 1/4Fx 0 1
DEb [-1+x/b -1/2Fx 0 1/2Fx-1/2Fx%Ib 0 |1-2x/b+x°/b? ,
, . (L/12+0)Fb’/EJ | 1/3Xb/EJ
EDb x/b 1/2Fb-1/2Fx 0 1/2Fx-1/2Fx°/b 0 X“/b
EFb 0 | -1/2Fb+Fx-1/2gx° 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, ,5(W x5+ XW, 5)/K,g 1/8Fb?/EJ 1/4Xb/EJ
totali 7/12FbY/EJ 35/12Xb/EJ
iperstatica X=W¢ -1/5Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 211841 ES>03.xxxx.082 PROCEDIMENTO E RISULTATI 211841 ES>03.xxxx.082

L% = (12 +xb?) VEIdx-1 (-1) 1/4 b/EI=[ x-x¥b +1/3 2], VEI -1 (-1) V4 biE
=(b-b+1/3b) 1/EJ -1 (-1) 1/4 b/EJ=7/12 b/EJ

L= [(5?) VEIdx-1 (1) V4 biEI=[13 %], VEI -1 (1) 14 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 = [*(1/2 -5/2 xtb +372 X216 +1/2 Ib° ) Fb 1/EI dx - 1 (-1/2) 1/4 FbY/E]
= [1/2 x 514 X¥1b +1/2 X6 +1/8 x'16° | Fb UEJ -1 (-1/2) 1/4 FbY/EJ
=(1/2b-5/4b+1/2b +1/8b ) Fb 1/EJ -1 (-1/2) 1/4 Fb’/EJ=0

12 = [ (-2 x/b +3 x10* -1/2 X*J6° ) Fb UEJ dx - 1 (-1/2) 1/4 FbY/E]
= [- X1b + 5%’ -1/8 X'1b? ]z Fb 1/EJ -1 (-1/2) 1/4 FbYEJ
=(-b+b-1/8b ) Fb 1/EJ -1 (-1/2) 1/4 Fb’/EI=0

10 = [*(1/2 -1/4 xib ) Fb 1/E3 dx = [1/2 x -1/8 xb | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

L= [ (va xib) Fo 1EI dx = [1/8 b ] Fb 1/E9
=(12b) Fb 1/EJ = 1/2 Fb/EJ

1% = [(1/2 xtb -1/2 x2b* ) Fb 1/E3 dx = [1/4 x8b -1/6 x°1b? ] Fb 1/E
=(1/4b-1/6b) Fb 1/EJ = 1/12 Fb*/EJ

1 = [(1/2 xtb -1/2 x2b* ) Fb 1/E3 dx = [1/4 xb -1/6 x1b? ] Fb 1/
=(1/4b-1/6b) Fb /EJ = 1/12 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PLV PER CASA

ES>03.xxxx.087
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oW X,u,H,p
Ve =-F kns = 4EJ/b EJ.; =EJ
Vg =-F EJ,, =EJ EJsc = EJ
Oag = -0 =-F/b EJsc =EJ EJ,c =EJ
Oer = -9 =-Flb EJ,, =EJ EJ,s =EJ
Psc = -0 =-F/b EJpe =EJ EJ=EJ
6; = -0 =-aT/b = -bF/EJ EJer=EJ
Reazioni iperstatiche in soluzione: X=W,;
Carichi e deformazioni date hanno verso efficace in disegno.
Calcolare reazioni vincolari della struttura e delle aste.
Tracciare i diagrammi quotati delle azioni interne nelle aste.
Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta FG positiva se convessa a destra con inizio F.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 213267

ES>03.xxxx.087

DN [ E EN F
. - = =
1/4F 1/4F 1/2F 1/2F
1/5Fb 1/2Fb 1/2Fb
7/10F 7/10F F
E F
> -
1/4F 1/2F
24/5F F
4
D
< 1/4F
1/5Fb
9/5F
v
h
24/5F F
1/4Fb 1/2Fb
N 1/4F < 1/2F
H G
—_— —G
1/2F
H G 3_»
¢l I
1/4F F
" 1/aFb < 1/2Fb
24/5F E
4
9/5F
3/10Fb
I\ 14F
A
A
24/5F =
| 1/4F
—
B c
AL [ B8 BN c
1/4F 1/4F
3/10Fb 2Fb 2Fb
9/5F 14/5F 2F 2F
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



AZIONI INTERNE 213267 ES>03.xxxx.087 PROCEDIMENTO E RISULTATI 213267 ES>03.xxxx.087
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Schema di calcolo iperstatico
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C 3 Fb C 3 M, flessione da iperstatica X=1

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PROCEDIMENTO E RISULTATI 213267 ES>03.xxxx.087 PROCEDIMENTO E RISULTATI 213267 ES>03.xxxx.087

Quadro contributi PLV per iperstatica X=W,,

M) M,(X) ) MM, MB| MM, |JM(M/EI+B)dx | [XM, M /EJdx
ABb | 1xb | -3/2Fx-1/29%° 0 |-32Fx+Fx’Mb+1/2qx%b | O |1-2x/b+x’/b ,
, , , , ., | (724+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 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-Fx 0 -1/2Fb+3/2Fx-Fx’lb | 0 |1-2x/b+x%Ib° ,
, , ., |(112+0)Fb?/EJ| 1/3Xb/EJ
ED b x/b 1/2Fb-Fx 0 1/2Fx-Fx°/b 0 xX“/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 -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+Ex-1/2gx°| 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 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BH b 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 1/4Xb/EJ
totali -7/8FbYEJ | 35/12Xb/EJ
iperstatica X=W,, 3/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PROCEDIMENTO E RISULTATI 213267 ES>03.xxxx.087 PROCEDIMENTO E RISULTATI 213267 ES>03.xxxx.087

L% = (12 +xb?) VEIdx-1 (-1) 1/4 b/EI=[ x-x¥b +1/3 2], VEI -1 (-1) V4 biE
=(b-b+1/3b) 1/EJ -1 (-1) 1/4 b/EJ=7/12 b/EJ

L= [(5?) VEIdx-1 (1) V4 biEI=[13 %], VEI -1 (1) 14 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 = [(-372 b + X262 +1/2 X¥Ib° ) Fb 1/EJ dx -1 O 1/4 FbY/EJ
= [-314 X%1b +1/3 X2 +1/8 x16° | Fb 1/EJ -1 0 1/4 FbY/ED
=(-3/4b+1/3b+1/8b) Fo 1/EJ -1 0 1/4 Fb’/EJ = -7/24 Fb’/EJ

1 = ['(-2 x/b +5/2 x1b? -1/2 /6> ) Fb UEJ dx - 1 0 1/4 FbY/E
= [- X%Ib +5/6 x°Ib? -1/8 x'16°]. Fb 1/E3 -1 0 1/4 FbYEJ
=(-b+5/6b-1/8b ) Fb 1/EJ -1 0 1/4 Fb’/EJ = -7/24 Fb’/EJ

L = [2(-wa 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+12b) Fb 1/EJ =-1/2 Fb’/EJ

1 = ["(-1/2 +3/2 xJb - x1b* ) Fb 1/EJ dx = [-1/2 x +3/4 x%/b -1/3 xb* | Fb 1/E3
=(-1/2b+3/4b-1/3b ) Fb 1/EJ =-1/12 Fb*/EJ

1 = [(1/2 xtb - X¥1b? ) Fb 1/EJ dx = [1/4 X2/ -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 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PLV PER CASA ES>03.xxxx.093
y,v,\V,q . q
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€I>,W/ b b x,u,H,p
Ve =-F kns = 4EJ/b EJ.; = EJ
Vg = -F Edys = EJ Eloc =EJ
Uug = -0 = -F/b EJge = EJ EJys =EJ
Oer = -9 =-Flb EJ,, =EJ EJ,z =EJ
Oy =-0=-F/b EJe =EJ EJ=EJ
6, =-6=-aT/b =-bF/EJ EJe = EJ
Reazioni iperstatiche in soluzione: X=W
Carichi e deformazioni date hanno verso efficace in disegno.
Calcolare reazioni vincolari della struttura e delle aste.
Tracciare i diagrammi quotati delle azioni interne nelle aste.
Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta HG positiva se convessa a destra con inizio H.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 212423

ES>03.xxxx.093
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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AZIONI INTERNE 212423 ES>03.xxxx.093 PROCEDIMENTO E RISULTATI 212423 ES>03.xxxx.093
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C 3 Fb C 3 M, flessione da iperstatica X=1
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PROCEDIMENTO E RISULTATI 212423

ES>03.xxxx.093

PROCEDIMENTO E RISULTATI 212423

Quadro contributi PLV per iperstatica X=W¢

ES>03.xxxx.093

M) M,(X) ) MM, MBl MM, [[MM/EI+8)dx | [XM M /EJdx
ABb |1xb| -2Fx-1/29x° 0 |-2Fx+3/2Fxb+1/2gx°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 -5/12Fx+3Fx"/b-1/2gx°/b | 0 xIb
BChb 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 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 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 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 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 -7/124Fb%EJ 35/12Xb/EJ
iperstatica X=W¢ 1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 212423 ES>03.xxxx.093 ES>03.xxxx.093

L% = (12 +xb?) VEIdx-1 (-1) 1/4 b/EI=[ x-x¥b +1/3 2], VEI -1 (-1) V4 biE
=(b-b+1/3b) 1/EJ -1 (-1) 1/4 b/EJ=7/12 b/EJ

L= [(5?) VEIdx-1 (1) V4 biEI=[13 %], VEI -1 (1) 14 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 xib +3/2 xib? +1/2 /b ) Fb VEI dx - 1 0 1/4 FbY/E]
= [- xb +1/2 0% +1/8 x'1b* ] Fb 1/E3 -1 0 1/4 FbEJ
=(-b+12b+1/8b) Fb 1/EJ -1 0 1/4 Fb’/EJ =-3/8 Fb’/EJ

1 = ['(-5/2 x/b +3 xIb? -1/2 /6> ) Fb UEJ dx - 1 0 1/4 FbY/E
= [-504 %0 + 1% -1/8 x16° ], Fb 1/E3 -1 0 1/4 FbYEJ
=(-5/4b+b-1/8b) Fb 1/EJ -1 0 1/4 Fb’/EJ =-3/8 Fb’/EJ

1% = [*(1/2 x/b -1/2 x2b* ) Fb 1/EJ dx = [1/4 xb -1/6 x*/b2 ], Fb 1/E3
=(1/4b-1/6b) Fb 1/EJ = 1/12 Fb’/EJ

1% = [2(1/2 xib -1/2 x2b* ) Fb 1/EJ dx = [1/4 xb -1/6 x*/b? |, 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 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PLV PER CASA ES>03.xxxx.096 REAZIONI 934988 ES>03.xxxx.096

y.v,V,q q

= g [ O

* H F E N F

E w
1/2Fb
F
D % E
1/10Fb 1/2Fb
2/5F 2/5F

n

q D
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14 H S 21/10F
% 4
H G G
L/zF 1/24
5
g
G
b . Ju
o ||
ﬁ o™
1 © 2 e
M-
q J""
=S
€I>,W/ b b x,u,H,p
Ve =-F kns = 4EJ/b EJ.; =EJ J I
Vg =-F EJ,, =EJ EJsc = EJ B C
U = -G = -Flb EJge = EJ Edye = EJ B 1\ ¢
Uer = -q = -F/b EJ,p, =EJ EJys =EJ 21/10F 5/2Fb
Uue = - = -F/b Edpe = EJ EJ,. = EJ - 10Fb 5/2F 5/2F
65 = -0 =-aT/b = -bF/EJ EJer=EJ A
Reazioni iperstatiche in soluzione: X=W,g AN /B
Carichi e deformazioni date hanno verso efficace in disegno.
o . 1/10Fb 5/2Fb
Calcolare reazioni vincolari della struttura e delle aste. 21/10F 31/10F

Tracciare i diagrammi quotati delle azioni interne nelle aste.

Jyz - Xy - By, riferimento locale asta YZ con origine in Y.

Curvatura 6 asta HB positiva se convessa a destra con inizio H.
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AZIONI INTERNE 934988 ES>03.xxxx.096 PROCEDIMENTO E RISULTATI 934988 ES>03.xxxx.096
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C 3 Fb C 3 M, flessione da iperstatica X=1
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PROCEDIMENTO E RISULTATI 934988 ES>03.xxxx.096 PROCEDIMENTO E RISULTATI 934988 ES>03.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 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PROCEDIMENTO E RISULTATI 934988 ES>03.xxxx.096 ES>03.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 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



ES>03.xxxx.104 REAZIONI 210089

PLV PER CASA
y.v.V.q

%N \\
D

ES>03.xxxx.104

DA

H * 7 slaF

2/5Fb
2/5F

Ve =-F kns = 4EJ/b

Vg =-F EJ, =EJ

Oas =-q=-F/b EJgc =EJ

Pap = -0 =-F/b EJ,p = EJ

Pys =-0=-F/b EJpe = EJ

6,5 = -6 =-aT/b = -bF/EJ EJer=EJ

Reazioni iperstatiche in soluzione: X=W,;

Carichi e deformazioni date hanno verso efficace in disegno.
Calcolare reazioni vincolari della struttura e delle aste.
Tracciare i diagrammi quotati delle azioni interne nelle aste.
Jyz - Xy - By, riferimento locale asta YZ con origine in Y.

Curvatura 6 asta HB positiva se convessa a destra con inizio H.

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

Edee = EJ
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AZIONI INTERNE 210089 ES>03.xxxx.104 PROCEDIMENTO E RISULTATI 210089 ES>03.xxxx.104
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Schema di calcolo iperstatico
L F Tl F P C 3 M, flessione da carichi assegnati
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C 3 Fb C 3 M, flessione da iperstatica X=1
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PROCEDIMENTO E RISULTATI 210089

ES>03.xxxx.104

Quadro contributi PLV per iperstatica X=W,,

PROCEDIMENTO E RISULTATI 210089

ES>03.xxxx.104

M) M, (%) 6 MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb | 1-xb | -3/2Fx-1/2q%° 0 |-32Fx+Fx’b+1/2x°b | O |1-2x/b+x’Ib’ ,
, , , , , |(7/24+0)Fb*/EI| 1/3Xb/E
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-1/12FX’/b 0 1 ,
, , (1/6+0)FbY/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+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 1/4XbIEJ
totali -7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W,, 1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

08.12.24



PROCEDIMENTO E RISULTATI 210089 ES>03.xxxx.104 PROCEDIMENTO E RISULTATI 210089 ES>03.xxxx.104

L% = (12 +xb?) VEIdx-1 (-1) 1/4 b/EI=[ x-x¥b +1/3 2], VEI -1 (-1) V4 biE
=(b-b+1/3b) 1/EJ -1 (-1) 1/4 b/EJ=7/12 b/EJ

L= [(5?) VEIdx-1 (1) V4 biEI=[13 %], VEI -1 (1) 14 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 = [(-372 b + X262 +1/2 X¥Ib° ) Fb 1/EJ dx -1 O 1/4 FbY/EJ
= [-314 X%1b +1/3 X2 +1/8 x16° | Fb 1/EJ -1 0 1/4 FbY/ED
=(-3/4b+1/3b+1/8b) Fo 1/EJ -1 0 1/4 Fb’/EJ = -7/24 Fb’/EJ

1 = ['(-2 x/b +5/2 x1b? -1/2 /6> ) Fb UEJ dx - 1 0 1/4 FbY/E
= [- X%Ib +5/6 x°Ib? -1/8 x'16°]. Fb 1/E3 -1 0 1/4 FbYEJ
=(-b+5/6b-1/8b ) Fb 1/EJ -1 0 1/4 Fb’/EJ = -7/24 Fb’/EJ

1% = [ (314 xtb -1/2 x1b* ) Fb 1/EJ dx = [3/8 xb -1/6 x1b* | Fb 1/E3
=(3/2b-4/3b) Fb 1/EJ = 1/6 Fb’/EJ

1% = [2°(-1/2 +5/4 xJb -1/2 x1b* ) Fb 1/EJ dx = [-1/2 x +5/8 x1b -1/6 x*/b | Fb 1/E3
=(-b+5/2b-4/3b ) Fb 1/EJ = 1/6 Fb’/EJ

L = [(-1/2 + b -1/2 x1b* ) 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°1b* ] Fb 1/E
=(-1/6 b ) Fb 1/EJ =-1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PLV PER CASA

ES>03.xxxx.108

y.v.V.q

&
D§§

Oap =-0=-F/b
Pap = -0 =-F/b
Pec =-0=-F/b

B, = -6 = -aT/b = -bF/EJ

Ky = 4EJ/b
El,s = EJ
Edge = EJ
E,p = EJ
Edpe = EJ
Ele = EJ

Reazioni iperstatiche in soluzione: X=W

Carichi e deformazioni date hanno verso efficace in disegno.
Calcolare reazioni vincolari della struttura e delle aste.
Tracciare i diagrammi quotati delle azioni interne nelle aste.

Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta HE positiva se convessa a destra con inizio H.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

Edee = EJ
Edge = EJ
EJe=EJ
Edys = EJ
Edye = EJ

08.12.24

REAZIONI 213396

ES>03.xxxx.108

D\ E
7 slaF 5/4F Eq 3 F
2/5Fb 1/2F
2/5F 2/5F
E F
= —
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AZIONI INTERNE 213396

ES>03.xxxx.108

PROCEDIMENTO E RISULTATI 213396

ES>03.xxxx.108

5/4 1/2 L L LT LT T T T T T T O
== (NI AR — T H = H H
=3 E 0 = g
% [= = =
= £ = g
z} E H g
[ — wn [ — =
= E “£ =R S
= H =| E
= = — =
— ‘: :‘ I
= E g g
= 32 E E| 0 E
= IR = g ~
= E g
E\ = =
= [ =] =
H Uy [ =] Hx
= Q E 4°
= E =
= E =
H inl = H
= 3/4 3 0 = s 2 ©
=
—[—¢ e
2/5 0 0
[ro] AR o
IS o
\
\
\
\
\
‘ l
\ 3 !
o
| 3 ?
| o
| :
\
\
\
\
\
‘O
N
‘H'MWHTWWWW
1/ o
2 -
CED ro
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

\ \ n
O q “
+ E
G
H O——

Schema di calcolo iperstatico

C 3 M, flessione da iperstatica X=1
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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C 3 M, flessione da carichi assegnati
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PROCEDIMENTO E RISULTATI 213396

ES>03.xxxx.108

Quadro contributi PLV per iperstatica X=W¢

PROCEDIMENTO E RISULTATI 213396

ES>03.xxxx.108

M) M,(X) 8 MM, MBl MM, [[MM/EI+8)dx | [XM,M /EJdx
ABb | 1xb | 1/2Fb-2Fx-1/2qx° | O |1/2Fb-5/2Fx+3/2Fx’Ib+1/2gx°/b| O |1-2x/b+x°/b° ,
, , , . (-1/8+0)Fb*/EJ | 1/3Xb/EJ
BA b -x/b 2Fb-3Fx+1/2gx 0 -2Fx+3Fx/b-1/2gx°/b 0 xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FXx 0 0 0 0
AD2b | -1 |-1/2Fb-3/4Fx+1/2gx°| O 1/2Fb+3/4Fx-1/2Fx b 0 1 ,
. , (7/6+0)Fb*/EJ 2Xb/EJ
DA 2b 1 5/4Fx-1/2gx 0 5/4Fx-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 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GCb 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, ,5(W x5+ XW, 5)/K,g 1/8Fb?/EJ 1/4Xb/EJ
totali 7/6Fb?/EJ 35/12Xb/EJ
iperstatica X=W¢ -2/5Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

08.12.24



PROCEDIMENTO E RISULTATI 213396 ES>03.xxxx.108 ES>03.xxxx.108

L% = (12 +xb?) VEIdx-1 (-1) 1/4 b/EI=[ x-x¥b +1/3 2], VEI -1 (-1) V4 biE
=(b-b+1/3b) 1/EJ -1 (-1) 1/4 b/EJ=7/12 b/EJ

L= [(5?) VEIdx-1 (1) V4 biEI=[13 %], VEI -1 (1) 14 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 = [*(1/2 -5/2 xtb +372 X216 +1/2 Ib° ) Fb 1/EI dx - 1 (-1/2) 1/4 FbY/E]
= [1/2 x 514 X¥1b +1/2 X6 +1/8 x'16° | Fb UEJ -1 (-1/2) 1/4 FbY/EJ
=(1/2b-5/4b+1/2b +1/8b ) Fb 1/EJ -1 (-1/2) 1/4 Fb’/EJ=0

12 = [ (-2 x/b +3 x10* -1/2 X*J6° ) Fb UEJ dx - 1 (-1/2) 1/4 FbY/E]
= [- X1b + 5%’ -1/8 X'1b? ]z Fb 1/EJ -1 (-1/2) 1/4 FbYEJ
=(-b+b-1/8b ) Fb 1/EJ -1 (-1/2) 1/4 Fb’/EI=0

18 = [2°(1/2 +8/4 x/b 112 x2Ib* ) Fb 1/ED dx = [1/2 x +3/8 x%/b -1/6 /6% | Fb 1/EJ
=(b+3/12b-4/3b) Fb 1/EJ = 7/6 Fb’/EJ

1% = [2°(5/4 xtb -1/2 x1b* ) Fb 1/EJ dx = [5/8 xb -1/6 x1b* | Fb 1/E3
=(5/2b-4/13b) Fb 1/EJ = 7/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PLV PER CASA ES>03.xxxx.123 REAZIONI 209852 ES>03.xxxx.123
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=5
€I>,W/ b b x,u,H,p
Veg =-F Kng = 4EJ/b EJes = EJ
Veg =-F EJ,s =EJ EJ,c =EJ 27/5F
Ups = -0 = -F/b EJge = EJ EJye = EJ .
Pas = -q =-Fib Ed,p = EJ EJ,,=EJ B
O = -0 = -F/b EJye = EJ Edye = EJ AN [ 8
— — — — F F
By = -6 = -aT/b = -bF/EJ Eder = EJ 1/10Fb 5/2Fb
Reazioni iperstatiche in soluzione: X=W,_ 19/10F 2910F c
Carichi e deformazioni date hanno verso efficace in disegno.
Calcolare reazioni vincolari della struttura e delle aste. %52/'3“) 5/2%
Tracciare i diagrammi quotati delle azioni interne nelle aste.

Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta HE positiva se convessa a destra con inizio H.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24
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PROCEDIMENTO E RISULTATI 209852 ES>03.xxxx.123
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Schema di calcolo iperstatico
C 3 M, flessione da carichi assegnati
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C 3 M, flessione da iperstatica X=1
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PROCEDIMENTO E RISULTATI 209852

ES>03.xxxx.123

PROCEDIMENTO E RISULTATI 209852

Quadro contributi PLV per iperstatica X=W¢

ES>03.xxxx.123

M) M,(X) ) MM, MBl MM, [[MM/EI+8)dx | [XM M /EJdx
ABb |1xb | -2Fx-1/2qx° 0 |[-2Fx+3/2Fx’/b+1/2qx°lb| O | 1-2x/b+x’/b’ ,
, , , . (-3/8+0)Fb*/EJ | 1/3Xb/EJ
BA b -x/b | 5/2Fb-3Fx+1/2gx 0 -5/12Fx+3Fx"/b-1/2gx°/b | 0 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+xX’/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
GH b 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 -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 7/24Fb°IEJ 35/12Xb/EJ
iperstatica X=W¢ -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

08.12.24



PROCEDIMENTO E RISULTATI 209852 ES>03.xxxx.123 ES>03.xxxx.123

L% = (12 +xb?) VEIdx-1 (-1) 1/4 b/EI=[ x-x¥b +1/3 2], VEI -1 (-1) V4 biE
=(b-b+1/3b) 1/EJ -1 (-1) 1/4 b/EJ=7/12 b/EJ

L= [(5?) VEIdx-1 (1) V4 biEI=[13 %], VEI -1 (1) 14 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 xib +3/2 xib? +1/2 /b ) Fb VEI dx - 1 0 1/4 FbY/E]
= [- xb +1/2 0% +1/8 x'1b* ] Fb 1/E3 -1 0 1/4 FbEJ
=(-b+12b+1/8b) Fb 1/EJ -1 0 1/4 Fb’/EJ =-3/8 Fb’/EJ

1 = ['(-5/2 x/b +3 xIb? -1/2 /6> ) Fb UEJ dx - 1 0 1/4 FbY/E
= [-504 %0 + 1% -1/8 x16° ], Fb 1/E3 -1 0 1/4 FbYEJ
=(-5/4b+b-1/8b) Fb 1/EJ -1 0 1/4 Fb’/EJ =-3/8 Fb’/EJ

18 = [°( xib -1/2 %1% ) Fb 1/EI dx = [1/2 X1 -1/6 1% ] Fo 1/E3
=(2b-4/3b) Fb 1/EJ = 2/3 Fb’/EJ

1 = [2°( xib -1/2 %1% ) Fb 1EI dx = [1/2 X1 -1/6 x1b? ] Fbo 1/E3
=(2b-4/3b) Fb 1/EJ = 2/3 Fb*/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PLV PER CASA ES>03.xxxx.124 REAZIONI 213131 ES>03.xxxx.124
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=5
€I>,W/ b b x,u,H,p
Veg =-F Kpg = 4EJ/b Edp = EJ
Veg =-F EJ,s = EJ EJ,c =EJ 27/5F
Ups = -0 = -F/b EJge = EJ Edye = EJ .
Pas = -q =-Fib EJ,p=EJ EJ,s=EJ B
O = -0 = -F/b Edpe = EJ EJye = EJ AN [ 8
— — — — F F
8y = -8 = -aT/b = -bF/EJ Bl =EJ 1/10Fb 5/2Fb
Reazioni iperstatiche in soluzione: X=W,_ 19/10F 2910F c
Carichi e deformazioni date hanno verso efficace in disegno.
Calcolare reazioni vincolari della struttura e delle aste. %52/'3“) 5/2%
Tracciare i diagrammi quotati delle azioni interne nelle aste.

Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta HG positiva se convessa a destra con inizio H.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24
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PROCEDIMENTO E RISULTATI 213131 ES303.xxxx.124
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Schema di calcolo iperstatico
C 3 M, flessione da carichi assegnati
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C 3 M, flessione da iperstatica X=1
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PROCEDIMENTO E RISULTATI 213131

ES>03.xxxx.124

PROCEDIMENTO E RISULTATI 213131

Quadro contributi PLV per iperstatica X=W¢

ES>03.xxxx.124

M) M,(X) ) MM, MBl MM, [[MM/EI+8)dx | [XM M /EJdx
ABb |1xb | -2Fx-1/2qx° 0 |[-2Fx+3/2Fx’/b+1/2qx°lb| O | 1-2x/b+x’/b’ ,
, , , . (-3/8+0)Fb*/EJ | 1/3Xb/EJ
BA b -x/b | 5/2Fb-3Fx+1/2gx 0 -5/12Fx+3Fx"/b-1/2gx°/b | 0 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+xX’/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-1/2gqx°  |-Fb/EJ 0 0 0
) 0+0 0
GH b 0 -1/2Fx+1/2gx Fb/EJ 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 7/24Fb°IEJ 35/12Xb/EJ
iperstatica X=W¢ -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

08.12.24



PROCEDIMENTO E RISULTATI 213131 ES>03.xxxx.124 ES>03.xxxx.124

L% = (12 +xb?) VEIdx-1 (-1) 1/4 b/EI=[ x-x¥b +1/3 2], VEI -1 (-1) V4 biE
=(b-b+1/3b) 1/EJ -1 (-1) 1/4 b/EJ=7/12 b/EJ

L= [(5?) VEIdx-1 (1) V4 biEI=[13 %], VEI -1 (1) 14 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 xib +3/2 xib? +1/2 /b ) Fb VEI dx - 1 0 1/4 FbY/E]
= [- xb +1/2 0% +1/8 x'1b* ] Fb 1/E3 -1 0 1/4 FbEJ
=(-b+12b+1/8b) Fb 1/EJ -1 0 1/4 Fb’/EJ =-3/8 Fb’/EJ

1 = ['(-5/2 x/b +3 xIb? -1/2 /6> ) Fb UEJ dx - 1 0 1/4 FbY/E
= [-504 %0 + 1% -1/8 x16° ], Fb 1/E3 -1 0 1/4 FbYEJ
=(-5/4b+b-1/8b) Fb 1/EJ -1 0 1/4 Fb’/EJ =-3/8 Fb’/EJ

18 = [°( xib -1/2 %1% ) Fb 1/EI dx = [1/2 X1 -1/6 1% ] Fo 1/E3
=(2b-4/3b) Fb 1/EJ = 2/3 Fb’/EJ

1 = [2°( xib -1/2 %1% ) Fb 1EI dx = [1/2 X1 -1/6 x1b? ] Fbo 1/E3
=(2b-4/3b) Fb 1/EJ = 2/3 Fb*/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PLV PER CASA ES>03.xxxx.147 REAZIONI 981630 ES>03.xxxx.147
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- - _ | 1/10Fb
Vg =-F EJ,z =EJ EJs. = EJ '
Oag = -0 =-F/b EJsc =EJ EJ,c =EJ A
Pue =-q=-F/b EJ,, =EJ EJ,s =EJ
Pec =-0=-F/b EJpe =EJ EJe=EJ IF
6, = -6 =-aT/b = -bF/EJ EJer=EJ J
Reazioni iperstatiche in soluzione: X=W,; B c
Carichi e deformazioni date hanno verso efficace in disegno.
Calco.lare .re'a2|on| V|n.colar| d.eIIa strutt.ure.l .e delle aste. AN e o8 % c
Tracciare i diagrammi quotati delle azioni interne nelle aste.
Jyz - Xy - By, riferimento locale asta YZ con origine in Y. '\i/l/lOFb 2Flﬁ I/ZFD J
- - 8/5F 13/5F 2F 2F
Curvatura 6 asta HE positiva se convessa a destra con inizio H.

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



AZIONI INTERNE 981630 ES>03.xxxx.147 PROCEDIMENTO E RISULTATI 981630 ES>03.xxxx.147
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Schema di calcolo iperstatico
LT Tl F P C 3 M, flessione da carichi assegnati

C 3 Fb C 3 M, flessione da iperstatica X=1
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PROCEDIMENTO E RISULTATI 981630 ES>03.xxxx.147 PROCEDIMENTO E RISULTATI 981630 ES>03.xxxx.147

Quadro contributi PLV per iperstatica X=W,,

M) M,(X) ) MM, MB| MM, |JM(M/EI+B)dx | [XM, M /EJdx
ABb | 1-x/ib | -3/2Fx-1/2qx° 0 |-312Fx+Fx’b+12qx°/b | O |1-2x/b+x’/b? ,
, , , , ., | (724+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 0 0 0 0 1
0+0 2Xb/EJ
DA2b | 1 0 0 0 0 1
DEb |-1+x/b 0 0 0 0 |1-2xIb+X /b’
. 0+0 1/3Xb/EJ
EDb | x/b 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 1/4Xb/EJ
totali -7/24Fb’/EJ | 35/12Xb/EJ
iperstatica X=W,, 1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PROCEDIMENTO E RISULTATI 981630 ES>03.xxxx.147 ES>03.xxxx.147

L% = (12 +xb?) VEIdx-1 (-1) 1/4 b/EI=[ x-x¥b +1/3 2], VEI -1 (-1) V4 biE
=(b-b+1/3b) 1/EJ -1 (-1) 1/4 b/EJ=7/12 b/EJ
L= [(5?) VEIdx-1 (1) V4 biEI=[13 %], VEI -1 (1) 14 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 = [(-372 b + X262 +1/2 X¥Ib° ) Fb 1/EJ dx -1 O 1/4 FbY/EJ
= [-314 X%1b +1/3 X2 +1/8 x16° | Fb 1/EJ -1 0 1/4 FbY/ED
=(-3/4b+1/3b+1/8b) Fo 1/EJ -1 0 1/4 Fb’/EJ = -7/24 Fb’/EJ
1 = ['(-2 x/b +5/2 x1b? -1/2 /6> ) Fb UEJ dx - 1 0 1/4 FbY/E
= [- X%Ib +5/6 x°Ib? -1/8 x'16°]. Fb 1/E3 -1 0 1/4 FbYEJ
=(-b+5/6b-1/8b ) Fb 1/EJ -1 0 1/4 Fb’/EJ = -7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PLV PER CASA ES>03.xxxx.151 REAZIONI 212409 ES>03.xxxx.151

A
y q N N [ ° 3 F E F
§ 1/10Fb " 12F !
T b <H F ﬁlOF 1/10FJ
E
E F
., -
1/2F 1/2F
LB/SF JF
b o D
™" w10eb
8/5F
G
T H
23/5F F
1/2Fb
1/2F < 1/2F
H G
b o
— ——G
1/2F
H cN
w F
n
| G O c 2 F1/2Fb
q J""
=5
€I>,W/ b b x,u,H,p
Vo =-F Kyg = 4EJ/b Edee = EJ 1erse
- _ _ | 1/10Fb
Vg =-F EJ,z =EJ EJs. = EJ '
Oag = -0 =-F/b EJsc =EJ EJ,c =EJ A
Pue =-q=-F/b EJ,, =EJ EJ,s =EJ
Pec =-0=-F/b EJpe =EJ EJe=EJ IF
65 = -0 =-aT/b = -bF/EJ EJer=EJ J
Reazioni iperstatiche in soluzione: X=W B c
Carichi e deformazioni date hanno verso efficace in disegno.
Calco.lare .re'a2|on| V|n.colar| d.eIIa strutt.ure.l .e delle aste. AN e o8 % c
Tracciare i diagrammi quotati delle azioni interne nelle aste.
Jyz - Xy - By, riferimento locale asta YZ con origine in Y. '\i/l/lOFb 2Flﬁ I/ZFD J
- - 8/5F 13/5F 2F 2F
Curvatura 6 asta HB positiva se convessa a destra con inizio H.

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



AZIONI INTERNE 212409

ES>03.xxxx.151

0 12 1/10 0
= © [E o g
H & E - H
= B E
z} E B
= E ~H
— ' =H
= B ‘ s
— B | H
= E | g
= & E | g
Ho & 1/2 E 0 E
g}@ o canaataasaasazaszaszazzazzazzasz: B of  H-—— 4
— =
= | '}E
H E
— ‘:
= 8
= 0 E
= I = o
= & E
H = E
H E
= E
= il &
= o 0 0 E 2 o

******* E |11

[t —F Tl e

00 0
-1/10 o
= Sl [
3 \ \
\ [
\ \
\ [
\ [
\ [
\ [
| ol
\ <
of 0 0
| i

CED ro

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

08.12.24

PROCEDIMENTO E RISULTATI 212409

ES>03.xxxx.151
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Schema di calcolo iperstatico
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C 3 M, flessione da carichi assegnati
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C 3 M, flessione da iperstatica X=1
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PROCEDIMENTO E RISULTATI 212409 ES>03.xxxx.151 PROCEDIMENTO E RISULTATI 212409 ES>03.xxxx.151

Quadro contributi PLV per iperstatica X=W¢

M) M,(X) ) MM, MB| MM, |JM(M/EI+B)dx | [XM, M /EJdx
ABb |1xb| -3/2Fx-1/2qX° 0 |-312Fx+Fx’b+1/20x3b | 0 |1-2x/b+x*/b° ,
, , , , ., | (724+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+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 -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 1/4Xb/EJ
totali 7124FHEJ | 35/12Xb/EJ
iperstatica X=W¢ 1/10Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PROCEDIMENTO E RISULTATI 212409 ES>03.xxxx.151 ES>03.xxxx.151

L% = (12 +xb?) VEIdx-1 (-1) 1/4 b/EI=[ x-x¥b +1/3 2], VEI -1 (-1) V4 biE
=(b-b+1/3b) 1/EJ -1 (-1) 1/4 b/EJ=7/12 b/EJ
L= [(5?) VEIdx-1 (1) V4 biEI=[13 %], VEI -1 (1) 14 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 = [(-372 b + X262 +1/2 X¥Ib° ) Fb 1/EJ dx -1 O 1/4 FbY/EJ
= [-314 X%1b +1/3 X2 +1/8 x16° | Fb 1/EJ -1 0 1/4 FbY/ED
=(-3/4b+1/3b+1/8b) Fo 1/EJ -1 0 1/4 Fb’/EJ = -7/24 Fb’/EJ
1 = ['(-2 x/b +5/2 x1b? -1/2 /6> ) Fb UEJ dx - 1 0 1/4 FbY/E
= [- X%Ib +5/6 x°Ib? -1/8 x'16°]. Fb 1/E3 -1 0 1/4 FbYEJ
=(-b+5/6b-1/8b ) Fb 1/EJ -1 0 1/4 Fb’/EJ = -7/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PLV PER CASA ES>03.xxxx.198

y,v,\V,q . q
= g T
D o A E
E
b
[
€ H !
Z;
b
1 © 2 e
gl
g J""

=5

€I>,W/ b b x,u,H,p
Ve =-F kg = 4EJ/b EJ.s = EJ
Vg =-F EJ,z =EJ EJsc = EJ
Uug = -0 = -F/b Edge = EJ EJye = EJ
Oy = -0 = -F/b EJyp = EJ EJs=EJ
Oee = -9 =-F/b EJpe = EJ EJye=EJ
6 = -8 =-aT/b = -bF/EJ Bl =EJ
Reazioni iperstatiche in soluzione: X=W,g
Carichi e deformazioni date hanno verso efficace in disegno.
Calcolare reazioni vincolari della struttura e delle aste.
Tracciare i diagrammi quotati delle azioni interne nelle aste.
Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta EF positiva se convessa a destra con inizio E.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 280320

ES>03.xxxx.198
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AZIONI INTERNE 280320 ES>03.xxxx.198 PROCEDIMENTO E RISULTATI 280320 ES>03.xxxx.198
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LT Tl F Schema di calcolo iperstatico C 3 M, flessione da carichi assegnati
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C 3 Fb C 3 M, flessione da iperstatica X=1
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PROCEDIMENTO E RISULTATI 280320 ES>03.xxxx.198 PROCEDIMENTO E RISULTATI 280320 ES>03.xxxx.198

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 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PROCEDIMENTO E RISULTATI 280320 ES>03.xxxx.198 ES>03.xxxx.198

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 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PLV PER CASA ES>03.xxxx.211 REAZIONI 981051 ES>03.xxxx.211
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3/2F
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H
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T © < & © ; F
q J""
=S
€I>,W/ b b x,u,H,p
Ve =-F k,s = 4EJ/b EJ.; =EJ
Veg =-F EJys =EJ EJsc=EJ 27/5F
Uas = -0 = -F/b Egc =EJ Bl =EJ 1/4F
O = -9 = -Flb EJ,, =EJ EJ,s =EJ B
Pue = -0 = -Flb EJ.. = EJ EJ,. = EJ AN [ B
— — — — 1/4F 1/4F
6; = -0 =-aT/b = -bF/EJ EJer=EJ 1i10Fb B19Fh
Reazioni iperstatiche in soluzione: X=W,; 19/10F 29/150F c
Carichi e deformazioni date hanno verso efficace in disegno.
Calcolare reazioni vincolari della struttura e delle aste. %/éFb s
Tracciare i diagrammi quotati delle azioni interne nelle aste.

Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta FG positiva se convessa a destra con inizio F.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



AZIONI INTERNE 981051

ES>03.xxxx.211

PROCEDIMENTO E RISULTATI 981051

ES>03.xxxx.211
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C§ Fb C§ M, flessione da iperstatica X=1
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PROCEDIMENTO E RISULTATI 981051

ES>03.xxxx.211

Quadro contributi PLV per iperstatica X=W,,

PROCEDIMENTO E RISULTATI 981051

ES>03.xxxx.211

M) M, (X) 6 MM, MBl MM, |[M(M/EI+B)dx | [XM, M /EJdx
ABb | 1-xb -2Fx-1/2qx° 0 |-2Fx+3/2Fx’/b+1/2gx°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 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 -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+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 xX“/b
EF b 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 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
EH b 0 1/4Fx-1/2gx 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,, -1/10Fb
Sviluppi di calcolo iperstatica
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PROCEDIMENTO E RISULTATI 981051 ES>03.xxxx.211 PROCEDIMENTO E RISULTATI 981051 ES>03.xxxx.211

L% = (12 +xb?) VEIdx-1 (-1) 1/4 b/EI=[ x-x¥b +1/3 2], VEI -1 (-1) V4 biE
=(b-b+1/3b) 1/EJ -1 (-1) 1/4 b/EJ=7/12 b/EJ

L= [(5?) VEIdx-1 (1) V4 biEI=[13 %], VEI -1 (1) 14 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 xib +3/2 xib? +1/2 /b ) Fb VEI dx - 1 0 1/4 FbY/E]
= [- xb +1/2 0% +1/8 x'1b* ] Fb 1/E3 -1 0 1/4 FbEJ
=(-b+12b+1/8b) Fb 1/EJ -1 0 1/4 Fb’/EJ =-3/8 Fb’/EJ

1 = ['(-5/2 x/b +3 xIb? -1/2 /6> ) Fb UEJ dx - 1 0 1/4 FbY/E
= [-504 %0 + 1% -1/8 x16° ], Fb 1/E3 -1 0 1/4 FbYEJ
=(-5/4b+b-1/8b) Fb 1/EJ -1 0 1/4 Fb’/EJ =-3/8 Fb’/EJ

L= (14 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 1/E3 dx = [1/2 x -1/8 xb | Fb 1/E
=(b-1/2b) Fb 1/EJ = 1/2 Fb*/EJ

L2 = ['(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 xb* ) Fo 1/E3 dx = [1/6 x°1b? ] Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ
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