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Reazioni iperstatiche in soluzione: X=Wg
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. VeE
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y. ol NP
Curvatura 6 asta CD positiva se convessa a destra con inizio C. B

Spostamento orizzontale assoluto u imposto al nodo D.
@ 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 209897
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PROCEDIMENTO E RISULTATI 209897 ES>01.xxxx.009
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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
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PROCEDIMENTO E RISULTATI 209897

ES>01.xxxx.009

Quadro contributi PLV per iperstatica X=Wp

PROCEDIMENTO E RISULTATI 209897

ES>01.xxxx.009

- M, (X) M,(X) 6 MM, M,0 MM, JM (M /EI+8)dx | [XM, M, /EJdx
AB b /b |-12Fx+1/29x°| O 1/2Fx*Ib-1/2qx%/b 0 X/’ ,
, , , - (1/24+0)Fb*/EJ |  1/3Xb/EJ
BA b 1-x/b 1/2Fx-1/2gx 0 1/2Fx-Fx/b+1/2gx°/b 0 1-2x/b+x°/b
BCh | -1+1/2x/b -3/4Fx 0 3/4Fx-3/8Fx%/b 0 1-x/b+1/4x°10° ,
, , ,| (WA+Q)FDYEJ | 7/12Xb/E
CBb 1/2+1/2x/b | 3/4Fb-3/4Fx 0 3/8Fb-3/8Fx"/b 0 1/4+1/2x/b+1/4x"Ib
CDb -1/2+1/2x/b | -3/4Fb+3/4Fx | -Fb/EJ| 3/8Fb-3/4Fx+3/8Fx°/b | 1/2Fb/EJ-1/2FX/EJ | 1/4-1/2x/b+1/4x2/0* )
, - (1/8+1/4)Fb*/EJ | 1/12Xb/EJ
DChb 1/2x/b 3/4Fx Fb/EJ 3/8Fx°/b 1/2Fx/EJ 1/4x°/b
DE b 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 9/4Fb-9/4Fx 0 0 0 0
0+0 0
FE b 0 -9/4Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -Fx+1/2gx° 0 0 0 0
) 0+0 0
GChb 0 1/2Fb-1/2gx 0 0 0 0
GH 2b 0 1/2Fb-1/4Fx 0 0 0 0
0+0 0
HG 2b 0 -1/4Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+5/4Fx 0 0 0 0
0+0 0
Elb 0 -9/4Fb+5/4Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb?/EJ
totali -1/3Fb°/EJ Xb/EJ
iperstatica X=Wpg 1/3Fb
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 209897 ES>01.xxxx.009 ES>01.xxxx.009

L% =L(xm?) eI dx=[13x?]] 1ES
=(1/3b) 1/EJ = 1/3 b/EJ

L= (12 xb+xb* ) VEI dx = [ x-xb +1/3 b2 ], 1/E
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% = [2(1- xib +1/4 xb% ) 1/ED dx = [ x -1/2 X¥b +1/12 567 ]| 1/ES
=(b-1/2b+1/12b) 1EJ =7/12 b/EJ

L% = [2(1/4 +1/2 xib +1/4 516> ) UEd dx = [1/4 x +1/4 xb +1/12 X || 1/E3
=(U4b+1/4b+1/12b ) 1/EJ =7/12 bIEJ

L% = 214 -1/2 xib +1/4 X2b% ) VE dx = [1/4 x 174 x2b +1/12 xb* | 1/E3
=(14b-U4b+1/12b) 1/EJ = 1/12 b/EJ

L% = [ (4 xin®) 1Ed dx = [112 02 )] V/ES
=(112b) 1/EI =1/12 b/EJ

1 = [*(1/2 ¥10? -112 xib° ) Fb 1/ED dx = [1/6 xIb? -1/8 x1b° | Fb 1/E
=(1/6b-1/8b ) Fb 1/EJ = 1/24 Fb’/EJ

1 = [ (172 x1b - ¥21b? +1/2 x1° ) Fb 1/EI dx = [1/4 x8b -1/3 xIb? +1/8 x'1b° | Fb 1/E9
=(1/4b-1/3b+1/8b ) Fb 1/EJ = 1/24 Fb’/EJ

1% = [*(314 xtb -3/8 x2b* ) Fb 1/E3 dx = [3/8 xb -1/8 x1b? ] Fb 1/E
=(3/8b-1/8b) Fb 1/EJ = 1/4 Fb’/EJ

1% = [(3/8 -3/8 x2b* ) Fb 1/EJ dx = [3/8 x -1/8 x°Ib? ] Fb 1/E3
=(3/8b-1/8b) Fb 1/EJ = 1/4 Fb’/EJ

10 = [\ (3/8 -3/4 xib +3/8 xib* ) Fb V/EI dx + [ (1/2-1/2 xIb ) © dx
= [3/8 x -a/8 x%/b +1/8 xb? ] Fb 1/E9 + [1/2x -4 xb ]} 0
=(358b-3/8b+1/8b ) Fb 1/EJ +(1/2b-1/4b) 0 =3/8 FbYEJ

1 = [*(358 x0* ) Fb UEI dx + ['(-1/2x/b ) 8 dx = [1/8 0% ]| Fb 1/ES + [-1/4 x| 0
=(usb)Fb1/EI +(-1/4b) 6 =3/8 FbE]

@ 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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VAR l H : : !
- 3/2F
2 B % A |
T H 11/6F 116F | J 3I2F
G f 13/6Fb J s
8/3F 5/3F
H
1/2F
b
D
il B
c 7
5/2Fb
¥\ 32F
E
Dq L E
bl o 9/2F
1/3F 3F
I "1 si2Fb
8/3F
|
E 2
U
= ’ ¢
¢,W/ b b b X,u,H,p
V,=-F B = -0 = -aT/b = -bF/EJ EJg = EJ
Ve=-F U, =-8=-b°F/EJ EJe = EJ "
W, =-W =-Fb Ely = EJ Edes = EJ N )‘ v2F oF
W, =-W =-Fb Edg. = EJ Edgy = EJ G
Pas = -0 = -FIb Edep = EJ EJy = EJ o= .
Oer = -9 = -F/b EJ,e =EJ EJ. = EJ C=——= —F
c
<“ 11/6F
1/3Fb
8/3F

Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y.

Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta BC positiva se convessa a destra con inizio B.
Spostamento orizzontale assoluto u imposto al nodo A.

@ 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 957901

ES>01.xxxx.010
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C 3 M, flessione da iperstatica X=1
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PROCEDIMENTO E RISULTATI 957901

ES>01.xxxx.010

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 957901

ES>01.xxxx.010

- M, (X) M,(X) ) M,M, M,0 MM, M (M /EJ+B)dx | [XM M, /EJdx
AB b -X 1/2qx2 0 -1/2qx3 0 X s s
, , , , , , (-1/8+0)Fb%EJ | 1/3Xb*/EJ
BA b b-x -1/2Fb+Fx-1/2gx 0 |-1/2Fb"+3/2Fbx-3/2Fx"+1/2gx 0 b"-2bx+x
BCh -b+1/2x 1/2Fb-Fx -Fb/EJ|  -1/2Fb*+5/4Fbx-1/2Fx® Fb?/EJ-1/2FXb/EJ b-bx+1/4x> , .
, , , , | (-1/24+3/14)Fb/ED | 7112Xb7/ED
CBb |1/2b+1/2x 1/2Fb-Fx Fb/EJ 1/4Fb*-1/4Fbx-1/2Fx 1/2Fb°/EJ+1/2Fxb/EJ | 1/4b°+1/2bx+1/4X
CDb |-1/2b+1/2x| -1/2Fb+1/2Fx 0 1/4Fb*-1/2Fbx+1/4Fx° 0 1/4b%-1/2bx+1/4x° , ,
, , (1/12+0)Fb*EJ | 1/12Xb%EJ
DCb 1/2x 1/2Fx 0 1/4Fx 0 1/4x
DE b 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 5/2Fb-3Fx+1/2qx>| 0 0 0 0
, 0+0 0
FEb 0 -2Fx-1/2gx 0 0 0 0
FCh 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IE b 0 Fb+3/2Fx 0 0 0 0
0+0 0
El b 0 -5/2Fb+3/2Fx 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 5/3Fb¥EJ Xb¥EJ
iperstatica X=H, -5/3F

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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Sviluppi di calcolo iperstatica
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PROCEDIMENTO E RISULTATI 957901 ES>01.xxxx.010 PROCEDIMENTO E RISULTATI 957901 ES>01.xxxx.010

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1 = ['(-1/2 1) Fo? 1/E3 dx = [-1/8 xb° ] Fb® 1/E
=(-1/8b) Fb® 1/EJ =-1/8 Fb*/EJ

LY = ﬁ(-l/z +312 x/b -3/2 X’Ib® +1/2 X*/b°® ) Fb® 1/EJ dx
= [-172 x +3/4 X1 -112 X312 +1/8 X'16° ]| Fbo? 1/E3
=(-1/2b+3/4b-1/2b +1/8 b ) Fb® 1/EJ =-1/8 Fb’/EJ

18 = [(-1/2 +5/4 xtb -1/2 X216 ) Fb? 1EI dx + [ (1-1/2x/b ) 6 dx
= [-1/2 x +518 ¥ -1/6 xb* | Fb? VEI + [ x-1/4 X% ] 0
=(-1/2b+5/8b-1/6 b ) Fo> 1/EJ +(b-1/4b) 8 =17/24 FbY/EJ

1% = [*(1/a 174 xtb -1/2 x1b? ) Fb? VEI dx + [ (-1/2-1/2 /b ) 8 dix
= [wa x -8 X¥Ib -1/6 x°ib? |, Fo? 1/E3 + [-1/2 x -1/4 b ] ©
=(1/4b-1/8b-1/6b ) Fo? 1/EJ + (-1/2b-1/4b ) 6 =17/24 Fb¥/EJ

1 = [2(1/4 172 xib +1/4 x2b* ) Fo? 1ED dx = [1/4 x -1/4 x8b +1/12 b7 ] Fb? 1/ES
=(1/4b-1/4b+1/12b ) Fb* 1/EJ = 1/12 Fb’/EJ

1% = [ (14 xib® ) Fb? VS dx = [1/22 x3b° | Fb2 1/E
=(1/12b) Fb® 1/EJ = 1/12 FbEJ

@ 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>01.xxxx.019 REAZIONI 211691 ES>01.xxxx.019
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Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y.

Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta AB positiva se convessa a destra con inizio A.
Spostamento orizzontale assoluto u imposto al nodo D.

@ 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 211691

ES>01.xxxx.019 PROCEDIMENTO E RISULTATI 211691 ES>01.xxxx.019
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Schema di calcolo iperstatico
P C 3 M, flessione da carichi assegnati
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PROCEDIMENTO E RISULTATI 211691

ES>01.xxxx.019

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 211691

ES>01.xxxx.019

- M, (X) M, (%) ] MM, M, 0 MM, M (M /EI+B)dx | [XM M, /EJdx
AB b -X 1/2gx° -Fb/EJ -1/2gx° Fxb/EJ X , ,
i , , o, , i (-1/8+1/2)Fb°/EJ| 1/3Xb°/EJ
BA b b-x -1/2Fb+Fx-1/2gx” | Fb/EJ |-1/2Fb"+3/2Fbx-3/2Fx"+1/2gx" | Fb“/EJ-Fxb/EJ b"-2bx+x
BCb -b+1/2x 1/2Fb-3/2Fx 0 -1/2Fb*+7/4Fbx-3/4Fx” 0 bZ-bx+1/4x° , ,
, , , ,| (U8+O)FD’/EY | 7/12Xb’/EJ
CBb |1/2b+1/2x Fb-3/2Fx 0 1/2Fb*-1/4Fbx-3/4Fx 0 1/4b°+1/2bx+1/4X
CDb |-1/2b+1/2x -Fb+Fx 0 1/2Fb°-Fbx+1/2FX? 0 1/4b°-1/2bx+1/4x° , ,
, , (1/6+0)Fb*/EJ | 1/12Xb*EJ
DC b 1/2x Fx 0 1/2Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 3Fb-3Fx 0 0 0 0
0+0 0
FEb 0 -3Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx+1/2qx° | 0 0 0 0
" 0+0 0
Elb 0 -3Fb+5/2Fx-1/29x°| 0 0 0 0
D cedimento nodo -H,,u, -Fb/EJ
totali -1/3Fb%/EJ Xb¥EJ
iperstatica X=H, 1/3F
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 211691 ES>01.xxxx.019 ES>01.xxxx.019

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L = (-2 ) Fo? eI dx + [[(xb ) 8 dx = [-1/8 x'° | Fb? 1/ED + [1/2xb ] 6
=(-/8b) Fo*1/EJ +(1/2b) 6 =3/8 Fb%EJ

X =ji(-1/2 +312 x/b -3/2 X°Ib® +1/2 X*/b°® ) Fb® 1/EJ dx + jj(-l +x/b) 6 dx
= [-172 x +3/4 X1 112 X316 +1/8 x'6° ]| Fbo? 1/ED + [-x +1/2%b ]| ©
=(-12b+3/4b-12b+1/8b ) Fb* L/EJ +(-b+1/2b) 8 =3/8 Fb*/EJ

18 = [*(-1/2 +7/4 xJb -3/4 X2I6 ) Fb? 1/E dx = [-1/2 x +7/8 X¥Ib -1/4 X*/b? ]| Fb? 1/E3
=(-12b+7/8b-1/4b ) Fb* 1/EJ = 1/8 Fb’/EJ

1% = [*(1/2 174 xtb -3/4 xC1b? ) Fb? 1/E3 dx = [1/2 x -1/8 x2Ib -1/4 /6% ] Fb? 1/E3
=(1/2b-1/8b-1/4 b ) Fb® 1/EJ = 1/8 Fb*/EJ

L0 = [2(1/2 - xtb +1/2 %1% ) Fio? /3 dx = [1/2 x -1/2 x2Ib +1/6 x1b? | Fb? 1/E3
=(1/2b-1/2b+1/6 b ) Fb® 1/EJ = 1/6 Fb/EJ

1% = [2(1/2 ¥ib? ) Fb* 1/EJ dx = [1/6 X102 ], Fbo? 1/E3
=(1/6b) Fb®> L/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>01.xxxx.021 REAZIONI 212811 ES>01.xxxx.021

VAR lLL " |
3/2F ‘
4 B A :
T H 29/24F 20/24F J 3I2F
G f 1/12Fb "1k
5/12F 7/12F
H -
1/2F
b
D
1 B
c 7
3Fb
H K\ 5I2F
E
b Dq +E
o 11/2F
D E
31/24ry_| "/ 3b|=
3F
5/12F
|
1 F R
=
LL|
= ’ K
¢,W/ b b b X,u,H,p
V, =-F Bcp=-0= —(;T/b = -bF/EJ EJ, =EJ o
Ve =-F u, =-3=-b"F/EJ EJ.. =EJ Fb N svar0
W, = -W = -Fb EJ,, = EJ EJes =EJ < 3 1/2F I\ 31/24F 3F
W, =-W=-Fb EJ,c = EJ EJg, =EJ o °
Pag = -0 = -F/b EJep = EJ EJ, =EJ — T T
e =-q=-F/b Edpe = EJ EJe=EJ == —=F
C‘ 29/24F
" s124Fb
5/12F

Reazioni iperstatiche in soluzione: X=Wg

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. 5/12F
Jyz - Xy - By, riferimento locale asta YZ con origine in Y. rgllzlg,';gF
Curvatura 6 asta CD positiva se convessa a destra con inizio C.

Spostamento orizzontale assoluto u imposto al nodo D.
@ 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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AZIONI INTERNE 212811

ES>01.xxxx.021 PROCEDIMENTO E RISULTATI 212811 ES>01.xxxx.021
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Schema di calcolo iperstatico
C 3 M, flessione da carichi assegnati
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

C 3 M, flessione da iperstatica X=1

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



PROCEDIMENTO E RISULTATI 212811

ES>01.xxxx.021

Quadro contributi PLV per iperstatica X=Wp

PROCEDIMENTO E RISULTATI 212811

ES>01.xxxx.021

- M, (X) M,(X) 6 MM, M,0 MM, M (M/EI+6)dX |[XM M, /EJdx
AB b x/b -1/2Fx+1/2gx° 0 1/2Fx*Ib-1/2qx%/b 0 X/’ ,
, , , - (1/24+0)Fb’/EJ |  1/3Xb/EJ
BA b 1-x/b 1/2Fx-1/2gx 0 1/2Fx-Fx“/b+1/2gx°/b 0 1-2x/b+x‘/b
BCh | -1+1/2x/b -5/4Fx 0 5/4Fx-5/8Fx*/b 0 1-x/b+1/4x°10° ,
, , | (6/12+0)Fb”/EJ | 7/12Xb/E]
CBb 1/2+1/2x/b 5/4Fb-5/4Fx 0 5/8Fb-5/8Fx"/b 0 1/4+1/2x/b+1/4x"Ib
CDb -1/2+1/2x/b -5/AFb+5/4Fx  |-Fb/EJ|5/8Fb-5/4Fx+5/8Fx°/b | 1/2F0/EJ-1/2FX/EJ | 1/4-1/2x/b+1/4x%b* )
, - (5/24+1/4)FB°/EJ| 1/12Xb/EJ
DChb 1/2x/b 5/4Fx Fb/EJ 5/8Fx°/b 1/2Fx/EJ 1/4x°/b
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 3Fb-3Fx 0 0 0 0
0+0 0
FE b 0 -3Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GChb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx+1/2qx> | © 0 0 0
. 0+0 0
Elb 0 -3Fb+5/2Fx-1/2gx 0 0 0 0
D cedimento nodo -H,,u, -Fb?/EJ
totali -1/12Fb%/EJ Xb/EJ
iperstatica X=Wpg 1/12Fb
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 212811 ES>01.xxxx.021 ES>01.xxxx.021

L% =L(xm?) eI dx=[13x?]] 1ES
=(1/3b) 1/EJ = 1/3 b/EJ

L= (12 xb+xb* ) VEI dx = [ x-xb +1/3 b2 ], 1/E
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% = [2(1- xib +1/4 xb% ) 1/ED dx = [ x -1/2 X¥b +1/12 567 ]| 1/ES
=(b-1/2b+1/12b) 1EJ =7/12 b/EJ

L% = [2(1/4 +1/2 xib +1/4 516> ) UEd dx = [1/4 x +1/4 xb +1/12 X || 1/E3
=(U4b+1/4b+1/12b ) 1/EJ =7/12 bIEJ

L% = 214 -1/2 xib +1/4 X2b% ) VE dx = [1/4 x 174 x2b +1/12 xb* | 1/E3
=(14b-U4b+1/12b) 1/EJ = 1/12 b/EJ

L% = [ (4 xin®) 1Ed dx = [112 02 )] V/ES
=(112b) 1/EI =1/12 b/EJ

1 = [*(1/2 ¥10? -112 xib° ) Fb 1/ED dx = [1/6 xIb? -1/8 x1b° | Fb 1/E
=(1/6b-1/8b ) Fb 1/EJ = 1/24 Fb’/EJ

1 = [ (172 x1b - ¥21b? +1/2 x1° ) Fb 1/EI dx = [1/4 x8b -1/3 xIb? +1/8 x'1b° | Fb 1/E9
=(1/4b-1/3b+1/8b ) Fb 1/EJ = 1/24 Fb’/EJ

1% = [*(5/4 xtb -5/8 x2/b* ) Fb 1/E3 dx = [5/8 x2/b -5/24 x*/b? ] Fb 1/EJ
=(5/8b-5/24b ) Fb 1/EJ =5/12 Fb’/EJ

1% = [(5/8 -5/8 x2b* ) Fb 1/EJ dx = [5/8 x -5/24 x*/b? || Fb 1/E3
=(5/8b-5/24b ) Fb 1/EJ =5/12 Fb’/EJ

10 = [[(5/8 -5/4 xib +5/8 xib* ) Fb /EI dx + [ (1/2-1/2 xIb ) © dx
= [5/8 x -5/8 X%Ib +5/24 X% | Fb WED + [1/2x-1/4 % | 6
=(5/8b-5/8b+5/24b ) Fb 1/E] +(1/2b-1/4b) 0 =11/24 FbYEJ

1 = [2(5/8 0% ) Fb 1/EI dx + [ (-1/2x/b ) 8 dx = [5/24 xb* ], Fb 1/E3 + [-1/4 b ]} 0
=(5/24b) Fo1/EJ + (-1/4b) 6 =11/24 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>01.xxxx.024

y,v,V,q q l
LL
a AR
G
b
D
1 B
c H///
b o
£ F
E
LL|
K\ ’

¢'W/ b b X,U,H,p
V,=-F 8,. =-8=-aT/b = -bF/EJ EJ.. = EJ
V. =-F Up = -5 = -b°F/EJ Edee = EJ
W, =-W =-Fb EJ,g =EJ EJc =EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
Pag = -0 =-F/b EJp =EJ EJ, =EJ
Ogy =-0=-F/b EJpe = EJ EJe=EJ
Reazioni iperstatiche in soluzione: X=Wg
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 - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta AB positiva se convessa a destra con inizio A.
Spostamento orizzontale assoluto u imposto al nodo D.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 211309

ES>01.xxxx.024
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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AZIONI INTERNE 211309

ES>01.xxxx.024
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@ Adolfo Zavelani Rossi, Politecnico di Milano,

vers.27.03.13

08.12.24

PROCEDIMENTO E RISULTATI 211309

ES>01.xxxx.024
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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 211309

ES>01.xxxx.024

Quadro contributi PLV per iperstatica X=Wp

PROCEDIMENTO E RISULTATI 211309

ES>01.xxxx.024

- M, (X) M,(X) 6 MM, M, 0 MM, JM (M /EJ+B)dx | [XM, M, /EJdx
AB b x/b -12Fx+1/2gx° |-Fb/EJ| 1/2Fx’/b-1/2gx°/b Fx/EJ X*Ib? ,
, , , , ., |(1/24+112)Fb*/EJ|  1/3XbIEJ
BA b 1-x/b 1/2Fx-1/2gx Fb/EJ [ 1/2Fx-Fx"/b+1/2gx°/b| Fb/EJ-FX/EJ 1-2x/b+x"/b
BCb | -1+1/2x/b -Fx 0 Fx-1/2Fx’/b 0 1-x/b+1/4x°Ib° ,
, , ,| (U3+O)FDY/EJ | 7/12Xb/E]
CBb |1/2+1/2x/b Fb-Fx 0 1/2Fb-1/2Fx’/b 0 1/4+1/2x/b+1/4x7/b
CDb |-1/2+1/2x/b -Fb+Ex 0 | 12Fb-Fx+1/2Ex%b 0 1/4-1/2x/b+1/4x% /b ,
, ., (1/6+0)Fb*/EJ | 1/12Xb/EJ
DCb 1/2x/b Fx 0 1/2Fx%/o 0 1/4x%1b
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 7/2Fb-7/2Fx 0 0 0 0
0+0 0
FE b 0 -712Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb+1/2Fx-1/2qx>| 0 0 0 0
, 0+0 0
HG 2b 0 -3/2Fx+1/2qgx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+5/2Fx 0 0 0 0
0+0 0
Elb 0 -7/2Fb+5/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb?/EJ
totali 1/24Fb?/EJ Xb/EJ
iperstatica X=Wpg -1/24Fb
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 211309 ES>01.xxxx.024 PROCEDIMENTO E RISULTATI 211309 ES>01.xxxx.024

L% =L(xm?) eI dx=[13x?]] 1ES
=(1/3b) 1/EJ = 1/3 b/EJ

L= (12 xb+xb* ) VEI dx = [ x-xb +1/3 b2 ], 1/E
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% = [2(1- xib +1/4 xb% ) 1/ED dx = [ x -1/2 X¥b +1/12 567 ]| 1/ES
=(b-1/2b+1/12b) 1EJ =7/12 b/EJ

L% = [2(1/4 +1/2 xib +1/4 516> ) UEd dx = [1/4 x +1/4 xb +1/12 X || 1/E3
=(U4b+1/4b+1/12b ) 1/EJ =7/12 bIEJ

L% = 214 -1/2 xib +1/4 X2b% ) VE dx = [1/4 x 174 x2b +1/12 xb* | 1/E3
=(14b-U4b+1/12b) 1/EJ = 1/12 b/EJ

L% = [ (4 xin®) 1Ed dx = [112 02 )] V/ES
=(112b) 1/EI =1/12 b/EJ

L = ['(12 x0? -112 x° ) Fb UEI dx + [(xib) @ dx
= [we X1? -18 x'1° | Fo WED + [1/2xb ] 0
=(1/6b-1/8b) Fb1/EJ +(1/2b) 6 =13/24 Fb*EJ

1 = [ (12 x1b - ¥ib? +1/2 x16° ) Fb VEI dx + [(-1+x/b ) 6 dx
= [1/4 xb -1/3 1% +18 x'16° | Fb 1ES + [-x +1/2 b ]| 0
=(1/4b-1/3b+1/8b) Fb 1/EJ + (-b+1/2b) 6 =13/24 FbYEJ

1% = [2(xtb -1/2 x1b? ) Fb VE dx = [1/2 %1 116 x1b* | Fb 1/E
=(1/2b-1/6 b) Fb 1/EJ = 1/3 Fb’/EJ

1% = [*(1/2 -1/2 x2b? ) Fb 1/E3 dx = [1/2 x -1/6 x°Ib? ] Fb 1/E3
=(1/2b-1/6 b)) Fb 1/EJ = 1/3 Fb’/EJ

1 = [2(1/2 - xtb +1/2 X¥1b% ) Fb 1/EJ dx = [1/2 x 172 X¥1b +1/6 x1b* | Fb 1/E
=(12b-1/2b+1/6 b ) Fb 1/E) = 1/6 Fb/E]

1 = [2(1/2 xib* ) Fb 1/E3 dx = [1/6 X167 ] 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>01.xxxx.029

y,v,\V,q
LL
. |
+ H
G
b
1 B
7
b o =2
I
4
w

K\ ’

¢,W/ b b b X,Uu,H,p
V,=-F 8,. =-8=-aT/b = -bF/EJ EJ.. = EJ
Ve=-F U, =-8=-b°F/EJ EJee = EJ
W, = -W = -Fb EJus = EJ Edes =EJ
W =-W=-Fb EJgc = EJ EJs, = EJ
Pag = -0 =-F/b EJop, =EJ EJ, =EJ
Pec = -9 = -F/b EJoe = EJ Ede=EJ
Reazioni iperstatiche in soluzione: X=V,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta AB positiva se convessa a destra con inizio A.
Spostamento orizzontale assoluto u imposto al nodo A.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 210099

ES>01.xxxx.029
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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AZIONI INTERNE 210099

ES>01.xxxx.029
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

08.12.24

PROCEDIMENTO E RISULTATI 210099

ES>01.xxxx.029
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Schema di calcolo iperstatico
P 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 210099

ES>01.xxxx.029

Quadro contributi PLV per iperstatica X=V,

PROCEDIMENTO E RISULTATI 210099

ES>01.xxxx.029

S IM M, (%) 6 MM, M,0 MM, [[M M /EJ+8)dx | [XM,M /EJdx
ABb | -2x | -3Fx+1/2qx° |-Fb/EJ 6Fx-gx° 2Fxb/EJ ax’ , ,
, , s sl , ,| (TA+1)FD/EY | 4/3Xb7/E
BAb |2b-2x|5/2Fb-2Fx-1/2gx” | Fb/EJ | 5Fb"-9Fbx+3Fx"+gx" | 2Fb"/EJ-2FXb/EJ | 4b"-8bx+4x
BCb |-2b+x -5/2Fb 0 5Fb°-5/2Fbx 0 Ab%-4bx+x° , ,
, , , | (15/4+0)Fb*/EJ | 7/3Xb7/EJ
CBb b+x 5/2Fb 0 5/2Fb"+5/2Fbx 0 b“+2bx+x
CDb | -b+x -2Fb+2Fx 0 2Fb*-4Fbx+2Fx° 0 b%-2bx+x° , ,
) ) (2/3+0)Fb°/EJ 1/3Xb°/EJ
DChb X 2Fx 0 2Fx 0 X
DE b 0 0 0 0 0 0
0+0 0
EDDb 0 0 0 0 0 0
EF b 0 5/2Fb-5/2Fx 0 0 0 0
0+0 0
FE b 0 -5/2Fx 0 0 0 0
FCb 0 1/2gx° 0 0 0 0
) 0+0 0
CFb 0 [-1/2Fb+Fx-1/2gx 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GChb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx 0 0 0 0
0+0 0
Elb 0 -5/2Fb+3/2Fx 0 0 0 0
A cedimento nodo -H,,u, 2Fb%/EJ
totali 55/6Fb°/EJ 4XbYEJ
iperstatica X=V, -55/24F
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 210099 ES>01.xxxx.029 PROCEDIMENTO E RISULTATI 210099 ES>01.xxxx.029

%= (a2 b 1E3 dx = [413 x0? ] b7 1/ES
=(4/3b) b* 1/EJ = 4/3 bYE

L= (4 -8 x/b +4 1% ) b” UEI dx = [4 x -4 X% +413 x1b? | b7 1/E]
=(4b-4b+4/3b) b* 1/EJ = 4/3 bYEJ

L% = [2(4 -4 x1b + x2b* ) b* VEI dx = [4 x -2 51 +1/3 X702 ] b 1/E
=(4b-2b+1/3b) b* 1/EJ =7/3 bY/EJ

L% = [2(1 +2 xib + x%b? ) b2 1/EJ dx = [ x + X% +1/3 X*/b? || b® 1/ES
=(b+b+1/3b)b*1EJ = 7/3 bYEJ

L% = [2(1-2 b +xb? ) b? VEI dx = [ x - x¥b +1/3 x°/b? ] b? 1/E3
=(b-b+1/3b) b*1/EJ = 1/3 bYEJ

L% = [2( ) b2 13 dx = [1/3 b7 ] b? 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ

L = ['(6 xi0? - x°1b* ) Fo? 1EI dx + [(2x1b) © dx
=[20? -1a x'° ] Fo? 13 + [ b ]
=(2b-174b)Fb*1/EJ +(b) 6 =11/4 FbYE]

12 = ['(5-9 x/b +3 xib% + Xb° ) Fb? WEI dx + [(-2 +2x/b) 6 dx
= [5x-912 x2b + xIb? +1/4 x'16° | Fb? VES + [-2x+ % ] 0
=(5b-9/2b+b+1/4b) Fb’1/EJ +(-2b+b) 6 =11/4 FbY/EJ

1% = [*(5-5/2 x/b ) Fb? 1/E3 dx = [5 x -5/4 X%/b || Fb? 1/E3
=(5b-5/4b) Fb’ 1/EJ = 15/4 Fb%/EJ

1% = ['(5/2 +5/2 xib ) Fb? VEI dx = [5/2 x +5/4 x¢b | Fb? 1/E3
=(5/2b +5/4 b ) Fb* 1/EJ = 15/4 Fh*/EJ

1 = [2(2 -4 xib +2 X162 ) Fb? 1EI dx = [2 x -2 X¥Ib +2/3 X°1b? ] Fb? 1/E]
=(2b-2b+2/3b ) Fb* 1/EJ = 2/3 Fb*/EJ

1 = [2(2 %i0? ) Fb 1S dx = [2/3 X107 ] Fb? 1/ES
=(2/3b) 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>01.xxxx.031

y,v,\V,q
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¢,W/ b b b X,Uu,H,p
V,=-F 8cp = -6 = -aT/b = -bF/E] EJ. =EJ
Ve=-F U, =-8=-b°F/EJ EJre = EJ
W, = -W = -Fb Edus = EJ EJee = EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
Pag = -0 =-F/b EJ,=EJ EJ, =EJ
Pec=-9= -F/b EJoe = EJ EJe=EJ
Reazioni iperstatiche in soluzione: X=H,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta CD positiva se convessa a destra con inizio C.
Spostamento orizzontale assoluto u imposto al nodo A.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 211730 ES>01.xxxx.031
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



AZIONI INTERNE 211730

ES>01.xxxx.031
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

08.12.24

PROCEDIMENTO E RISULTATI 211730

ES>01.xxxx.031
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Schema di calcolo iperstatico
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C 3 M, flessione da iperstatica X=1
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C 3 M, flessione da carichi assegnati
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13



PROCEDIMENTO E RISULTATI 211730

ES>01.xxxx.031

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 211730

ES>01.xxxx.031

- M, (X) M, (X) ) MM, M,0 MM, JM (M /EJ+B)dx | [XM, M, /EJdx
AB b -X 1/2qx2 0 -1/2qx3 0 X 5 s
, , , , , , (-1/8+0)Fb*/EJ | 1/3Xb%/EJ
BA b b-x -1/2Fb+Fx-1/2gx 0 [-1/2Fb"+3/2Fbx-3/2Fx"+1/2qx 0 b"-2bx+x
BCb -b+1/2x 1/2Fb-3/2Fx 0 -1/2Fb*+7/4Fbx-3/4Fx” 0 bZ-bx+1/4x° , ,
, , , ,| (L/8+0)FbY/EJ | 7/12Xb7/EJ
CBb |1/2b+1/2x Fb-3/2Fx 0 1/2Fb*-1/4Fbx-3/4Fx 0 1/40°+1/2bx+1/4X
CDb |-1/2b+1/2x| -1/2Fb+1/2Fx |-Fb/EJ 1/4Fb*-1/2Fbx+1/4Fx° 1/2Fb°/EJ-1/2FXb/EJ | 1/4b°-1/2bx+1/4X> , ,
, , (1/12+1/4)Fb*/EJ| 1/12Xb%Y/EJ
DCb 1/2x 1/2Fx Fb/EJ 1/4Fx 1/2FXb/EJ 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 5/2Fb-5/2Fx 0 0 0 0
0+0 0
FE b 0 -5/2Fx 0 0 0 0
FCb 0 1/2gx> 0 0 0 0
, 0+0 0
CFb 0 -1/2Fb+Fx-1/2gx°| 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+3/2Fx 0 0 0 0
0+0 0
Elb 0 -5/2Fb+3/2Fx 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 4/3FbEJ Xb¥EJ
iperstatica X=H, -4/3F
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 211730 ES>01.xxxx.031 PROCEDIMENTO E RISULTATI 211730 ES>01.xxxx.031

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1 = ['(-1/2 1) Fo? 1/E3 dx = [-1/8 xb° ] Fb® 1/E
=(-1/8b) Fb® 1/EJ =-1/8 Fb*/EJ

LY = ﬁ(-l/z +312 x/b -3/2 X’Ib® +1/2 X*/b°® ) Fb® 1/EJ dx
= [-172 x +3/4 X1 -112 X312 +1/8 X'16° ]| Fbo? 1/E3
=(-1/2b+3/4b-1/2b +1/8 b ) Fb® 1/EJ =-1/8 Fb’/EJ

18 = [*(-1/2 +7/4 xJb -3/4 X2I6 ) Fb? 1/E dx = [-1/2 x +7/8 X%/ -1/4 X*/b? || Fb? 1/E3
=(-12b+7/8b-1/4b ) Fb* 1/EJ = 1/8 Fb’/EJ

1% = [2(1/2 174 xtb -3/4 xC1b? ) Fb? 1/E3 dx = [1/2 x -1/8 x2/b -1/4 xJb? ] Fb? 1/E3
=(1/2b-1/8b-1/4 b ) Fb® 1/EJ = 1/8 Fb*/EJ

10 = [0(v/4 -1/2 xib +1/4 x2ib* ) Fb® VEI dx + [ (1/2-1/2 xIb ) © dx
= [1/a x-114 b +1112 0% ] F0? UED + [172 x-1/4xp ] ©
=(1v4b-14b+1/12b) Fo’ VEJ + (12b-1/4b) 6 =1/3 FbYEJ

1 = [2(uaxin? ) Fb? vET dx + [ (-1/2x1b) @ dx = [1122 0% | Fb? ES + [-1/4 x| 0
=(112b) Fo® 1EJ + (-/4b) 8 =1/3 FbYE

@ 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>01.xxxx.034

y.v,V,q
LL
. |
G
b
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C
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+ F
LL|
K\ ’

¢'W/ b b X,U,H,p
V,=-F 85 = -0 =-aT/b = -bF/EJ EJ. =EJ
V. =-F Up = -8 = -b°F/EJ EJc = EJ
W, =-W =-Fb EJs =EJ EJ.g=EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
Pag = -0 =-F/b EJ,=EJ EJ, =EJ
Ppe = -0 =-F/b EJpe =EJ EJc=EJ
Reazioni iperstatiche in soluzione: X=H,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta BC positiva se convessa a destra con inizio B.
Spostamento orizzontale assoluto u imposto al nodo D.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 212694

ES>01.xxxx.034
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

08.12.24



AZIONI INTERNE 212694

ES>01.xxxx.034
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

08.12.24

PROCEDIMENTO E RISULTATI 212694

ES>01.xxxx.034
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Schema di calcolo iperstatico
P 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 212694

ES>01.xxxx.034

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 212694

ES>01.xxxx.034

- M, (X) M, (X) ) MM, M,0 MM, JM (M /EJ+B)dx | [XM, M, /EJdx
AB b -X 1/2qx2 0 -1/2qx3 0 X s 5
, , , , , , (-1/8+0)Fb%EJ | 1/3XbYEJ
BA b b-x -1/2Fb+Fx-1/2gx 0 [-1/2Fb"+3/2Fbx-3/2Fx"+1/2qx 0 b"-2bx+x
BCh -b+1/2x 1/2Fb-3/2Fx  |-Fb/EJ|  -1/2Fb*+7/4Fbx-3/4FX’ Fb%/EJ-1/2Fxb/EJ bZ-bx+1/4x> , ,
, , , , ,| (UB+3/4)FD’/ET | 7/112Xb°/E
CBb |1/2b+1/2x Fb-3/2Fx Fb/EJ 1/2Fb*-1/4Fbx-3/4Fx 1/2Fb°/EJ+1/2FXbIEJ | 1/4b°+1/2bx+1/4x
CDb |-1/2b+1/2x| -1/2Fb+1/2Fx 0 1/4Fb*-1/2Fbx+1/4Fx’ 0 1/4b%-1/2bx+1/4x> , ,
, , (1/12+0)Fb*/EJ | 1/12Xb*/EJ
DCb 1/2x 1/2Fx 0 1/4Fx 0 1/4x
DE b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
EDDb 0 -1/2Fx+1/2gx 0 0 0 0
EFb 0 5/2Fb-5/2Fx 0 0 0 0
0+0 0
FE b 0 -5/2Fx 0 0 0 0
FChb 0 1/2Fx 0 0 0 0
0+0 0
CFb 0 -1/2Fb+1/2Fx 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IE b 0 Fb+3/2Fx 0 0 0 0
0+0 0
El b 0 -5/2Fb+3/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb/EJ
totali -1/6Fb%/EJ Xb¥EJ
iperstatica X=H, 1/6F

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

08.12.24

Sviluppi di calcolo iperstatica

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

08.12.24



PROCEDIMENTO E RISULTATI 212694 ES>01.xxxx.034 PROCEDIMENTO E RISULTATI 212694 ES>01.xxxx.034

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1 = ['(-1/2 1) Fo? 1/E3 dx = [-1/8 xb° ] Fb® 1/E
=(-1/8b) Fb® 1/EJ =-1/8 Fb*/EJ

LY = ﬁ(-l/z +312 x/b -3/2 X’Ib® +1/2 X*/b°® ) Fb® 1/EJ dx
= [-172 x +3/4 X1 -112 X312 +1/8 X'16° ]| Fbo? 1/E3
=(-1/2b+3/4b-1/2b +1/8 b ) Fb® 1/EJ =-1/8 Fb’/EJ

18 = [(-1/2 +7/4 xtb -3/4 X216 ) Fb? 1EI dx + [(1-1/2x/b ) © dx
= [-1/2 x +718 ¥ -1/a xb* ] Fb? VEI + [ x-1/4 X% ] 0
=(-12b+7/8b-1/4b ) Fb’ /EJ +(b-1/4b) 6 =7/8 FbYEJ

1% = [*(1/2 -1/4 xtb 314 xC1b? ) Fb? VEI dx + [ (-1/2-1/2 /b ) 8 dix
= [12 x -8 X¥b -1/4 X2 |, Fo? 13 + [-1/2 x -1/4 b ] ©
=(1/2b-1/8b-1/4b ) Fo? /EJ + (-1/2b-1/4b ) 8 =7/8 Fb*/EJ

1 = [2(1/4 172 xib +1/4 x2b* ) Fbo? 1ED dx = [1/4 x -1/4 xb +1/12 5167 ] Fb? 1/E
=(1/4b-1/4b+1/12b ) Fb* 1/EJ = 1/12 FbY/EJ

1% = [ (4 xib® ) Fb? VS dx = [1/22 x3b° | Fb2 1/E
=(1/12b) Fb® 1/EJ = 1/12 FbEJ

@ 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>01.xxxx.035

y.v.V.q

lu

oW’ ‘ b ‘ b
V,=-F 8,5 = -6 = -aT/b = -bF/EJ
V. =-F u, = -3 =-b’F/EJ
W, = -W = -Fb EJys = EJ
EJg. = EJ
EJep = EJ
EJpe = EJ

Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y.

Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta AB positiva se convessa a destra con inizio A.
Spostamento orizzontale assoluto u imposto al nodo A.

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

Ede = EJ
Edpc = EJ
Edee = EJ
Edg, = EJ
EJ,, = EJ
Edg = EJ
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REAZIONI 212877

ES>01.xxxx.035
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PROCEDIMENTO E RISULTATI 212877

ES>01.xxxx.035
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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 212877

ES>01.xxxx.035

Quadro contributi PLV per iperstatica X=H

PROCEDIMENTO E RISULTATI 212877

ES>01.xxxx.035

- M, (X) M, (%) ] MM, M,0 MM, M (M /EI+E)dx | [XM M /EJdx
AB b X 2Fx+1/2gx°  |-Fb/EJ 2R+1/2gx5° -Fxb/EJ X . ,
i , , o, , i (-13/24-1/2)Fb°/EJ|  1/3XB°/EJ
BA b -b+x | 3/2Fb-Fx-1/2gx”| Fb/EJ |-3/2Fb"+5/2Fbx-1/2Fx"-1/2gx" | -Fb“/EJ+Fxb/EJ b"-2bx+x
BCb b-1/2x | -3/2Fb-1/2Fx 0 -3/2Fb*+1/4Fbx+1/4Fx" 0 b?-bx+1/4x° . ,
, " , ,| (-31/24+0)Fb/EJ | 7/12Xb7/EJ
CBb |-1/2b-1/2x| 2Fb-1/2Fx 0 -Fb*-3/4Fbx+1/4Fx 0 1/4b°+1/2bx+1/4x
CDb |1/2b-1/2x| -3/2Fb+3/2Fx | 0 -3/4Fb°+3/2Fbx-3/4Fx 0 1/4b%-1/2bx+1/4x> , ,
, , (-1/4+0)Fb°/EJ | 1/12Xb°/EJ
DC b -1/2x 3/2Fx 0 -3/4Fx 0 1/4x
DE b 0 1/2Fx-1/20%° 0 0 0 0
, 0+0 0
EDDb 0 -1/2Fx+1/2gx 0 0 0 0
EF b 0 5/2Fb-5/2Fx 0 0 0 0
0+0 0
FEb 0 -5/2Fx 0 0 0 0
FCb 0 1/2Fx 0 0 0 0
0+0 0
CFb 0 -1/2Fb+1/2Fx 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx 0 0 0 0
0+0 0
Elb 0 -5/2Fb+3/2Fx 0 0 0 0
A cedimento nodo -H,,u, -Fb/EJ
totali -43/12Fb%EJ Xb%EJ
iperstatica X=H, 43/12F
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 212877 ES>01.xxxx.035 PROCEDIMENTO E RISULTATI 212877 ES>01.xxxx.035

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1 = ['(-2 xib? +1/2 6% ) Fo? 1/EI dx + (- x/b ) @ dx
= [-213 2 +1/8 x1b° | Fb? WED + [-172x%b ] 0
=(-23b+1/8b) Fb’ 1/EJ + (-1/2b) © =-25/24 Fb*/EJ

1 = ['(-a12 +5/2 xib -1/2 X¥1b? -1/2 X6° ) Fo? 1/E3 dx + [ (1-xb) © dx
= [-312 x +5/4 X1 -1/6 X2 -1/8 x16° | Fb? 1/E3 + [ x -1/2 b ] @
=(-32b+5/4b-1/6b-1/8b ) Fb* 1/EJ + (b-1/2b ) 6 =-25/24 Fb/EJ

12 = [2(-3/2 +1/4 x/b +1/4 1% ) Fb? 1/E3 dx = [-3/2 x +1/8 X% +1/12 xib* | Fb? 1/E3
=(-312b +1/8 b +1/12 b ) Fb* 1/EJ = -31/24 Fb*/EJ

1% = [2(-1 -3/ xtb +1/4 X2/b? ) Fb? 1/EJ dx = [- x -3/8 x%/b +1/12 x/b? ] Fb? 1/
=(-b-3/8b+1/12b ) Fb® 1/EJ =-31/24 Fb’/EJ

10 = [1(-314 +3/2 xtb -3/4 x2b* ) Fb? 1/EJ dx = [-3/4 x +3/4 x%1b -1/4 xb* | Fb? 1/
=(-3/4b +3/4b-1/4b) Fb* 1/EJ = -1/4 Fb/EJ

1 = [(-314 xib? ) Fb? 1/ED dx = [-1/4 X167 ] Fb? 1/E]
=(-1/4b) Fb® 1EJ =-1/4 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>01.xxxx.038

lu

y.v,V,q
4y
G
b
1 B
C
b| =
+ F
LL|
K\ ’

¢'W/ b b X,U,H,p
V,=-F 8cp = -6 = -aT/b = -bF/E] EJ. =EJ
V. =-F Uy = -8 = -b°F/EJ EJec = EJ
W, =-W =-Fb EJz =EJ EJ.g=EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
Pag = -0 =-F/b EJ,=EJ EJ, =EJ
Ppe = -0 =-F/b EJpe = EJ EJe=EJ
Reazioni iperstatiche in soluzione: X=V,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta CD positiva se convessa a destra con inizio C.
Spostamento orizzontale assoluto u imposto al nodo D.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 211605

ES>01.xxxx.038
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AZIONI INTERNE 211605 ES>01.xxxx.038 PROCEDIMENTO E RISULTATI 211605 ES>01.xxxx.038
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PROCEDIMENTO E RISULTATI 211605 ES>01.xxxx.038 PROCEDIMENTO E RISULTATI 211605 ES>01.xxxx.038

Quadro contributi PLV per iperstatica X=V,

S IM M, (X) 8 M,M, M,0 MM, [JM M/EJ+8)dx | [XM,M /EJdx
AB b -2X -3Fx+1/2qx2 0 6Fx2-qx3 0 ax’ s 5
, , s s , ,| (7/4+0)Fb’/E] | 4/3Xb’/EJ
BAb |2b-2x|5/2Fb-2Fx-1/2gx 0 |5Fb"-9Fbx+3Fx"+gx 0 4h"-8bx+4x
BCb |-2b+x -5/2Fb 0 5Fb°-5/2Fbx 0 Ab%-4bx+x° . ,
, , , | (15/4+0)Fb’/EJ | 7/3Xb/E
CBb | bx 5/2Fb 0 5/2Fb*+5/2Fbx 0 b%+2bx+x
CDb | -b+x -2Fb+2Fx  |-Fb/EJ| 2Fb*4Fbx+2Fx° |FbYEJ-Fxb/EJ| b*-2bx+x° , ,
, , (2/3+1/2)Fb%EJ | 1/3XbYEJ
DChb X 2Fx Fb/EJ 2Fx Fxb/EJ X
DE b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
EDDb 0 -1/2Fx+1/2gx 0 0 0 0
EFb 0 5/2Fb-5/2Fx 0 0 0 0
0+0 0
FEb 0 -5/2Fx 0 0 0 0
FCh 0 1/2Fx 0 0 0 0
0+0 0
CFb 0 -1/2Fb+1/2Fx 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GChb 0 0 0 0 0 0
GH2b | © Fb-1/2Fx 0 0 0 0
0+0 0
HG2b | © -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx 0 0 0 0
0+0 0
Elb 0 -5/2Fb+3/2Fx 0 0 0 0
D cedimento nodo -H,,u, -2Fb%/EJ
totali 14/3Fb%EJ 4Xb*/EJ
iperstatica X=V, -7/6F

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 211605 ES>01.xxxx.038 ES>01.xxxx.038

%= (a2 b 1E3 dx = [413 x0? ] b7 1/ES
=(4/3b) b* 1/EJ = 4/3 bYE

L= (4 -8 x/b +4 1% ) b” UEI dx = [4 x -4 X% +413 x1b? | b7 1/E]
=(4b-4b+4/3b) b* 1/EJ = 4/3 bYEJ

L% = [2(4 -4 x1b + x2b* ) b* VEI dx = [4 x -2 51 +1/3 X702 ] b 1/E
=(4b-2b+1/3b) b* 1/EJ =7/3 bY/EJ

L% = [2(1 +2 xib + x%b? ) b2 1/EJ dx = [ x + X% +1/3 X*/b? || b® 1/ES
=(b+b+1/3b)b*1EJ = 7/3 bYEJ

L% = [2(1-2 b +xb? ) b? VEI dx = [ x - x¥b +1/3 x°/b? ] b? 1/E3
=(b-b+1/3b) b*1/EJ = 1/3 bYEJ

L% = [2( ) b2 13 dx = [1/3 b7 ] b? 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ

1 = ['(6 xi0? - x1b* ) Fb? 1EI dx = [2x°7b? -1/4 x1b° | Fb? 1/E3
=(2b-1/4b) Fb® 1/EJ = 7/4 FbY/EJ

1 = ['(5 -9 x1b +3 x1b% + X6° ) Fb? 1/EI dx = [5 x -9/2 x2Ib + x1b® +1/4 x1b° | Fb? 1/E
=(5b-9/2b+b+1/4b ) Fb* 1/EJ = 7/4 FbY/EJ

1% = [(5-5/2 b ) Fb? 1/E3 dx = [5 x -5/4 x%b || Fb? 1/E3
=(5b-5/4b) Fb* 1/EJ = 15/4 Fb*/EJ

1% = [2(5/2 +5/2 xib ) Fb? VEI dx = [5/2 x +5/4 x¢b | Fb? 1/E3
=(5/2b+5/4b ) Fb* 1/EJ = 15/4 Fb*/EJ

L = [(2-4 xtb+2X%16? ) Fo? 1EI dx + [(1-xb) © dx
=[2x-2 b +2/3 1], Fo? 1€ + [ x-112xb ] 6
=(2b-2b+2/3b ) Fb? 1/EJ + (b-1/2b) ® =7/6 FbY/EJ

1 =[2(2%m? ) Fb? UEI dx + (- b ) 8 ax = [213x8b* ] Fb? 1769 + [-1/2 b ] 0
=(213b) Fo* EJ +(-12b) 8 =7/6 Fb’/E]

@ 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>01.xxxx.039 REAZIONI 213154 ES>01.xxxx.039
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Ve =-F U, =-0=-b"F/EJ EJ..=EJ ARFD A auasrb
W, = -W = -Fb EJ,s = EJ EJes = EJ 1/2F AV4SF | TR,
W, = -W =-Fb EJge = EJ Ede, = EJ oA v, f
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c
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Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y.

Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta BC positiva se convessa a destra con inizio B.
Spostamento orizzontale assoluto u imposto al nodo D.

@ 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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AZIONI INTERNE 213154
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PROCEDIMENTO E RISULTATI 213154
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Schema di calcolo iperstatico
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C 3 M, flessione da iperstatica X=1
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PROCEDIMENTO E RISULTATI 213154

ES>01.xxxx.039

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 213154

ES>01.xxxx.039

- M, (X) M, (X) ) MM, M,0 MM, JM (M /EI+6)dX |[XM M, /EJdx
AB b -X 1/2qx2 0 -1/2qx3 0 X s s
, , , , , , (-1/8+0)Fb%EJ | 1/3Xb*/EJ
BA b b-x -1/2Fb+Fx-1/2gx 0 [-1/2Fb"+3/2Fbx-3/2Fx"+1/2qx 0 b"-2bx+x
BCh -b+1/2x 1/2Fb-5/4Fx |-Fb/EJ|  -1/2Fb*+3/2Fbx-5/8FX’ Fb%/EJ-1/2Fxb/EJ bZ-bx+1/4x> , ,
, , , , ,|(1/24+3/14)Fb/ED | 7112Xb7/E]
CBbh |1/2b+1/2x| 3/4Fb-5/4Fx | Fb/EJ 3/8Fb’-1/4Fbx-5/8FX 1/2FbY/EJ+1/2Fxb/EJ | 1/40b°+1/2bx+1/4x
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx 0 3/8Fb’-3/4Fbx+3/8Fx° 0 1/4b%-1/2bx+1/4x> , ,
, , (1/8+0)FbYEJ | 1/12XbYEJ
DCb 1/2x 3/4Fx 0 3/8Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 7/2Fb-7/2Fx 0 0 0 0
0+0 0
FE b 0 -7/2Fx 0 0 0 0
FChb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+1/2Fx 0 0 0 0
0+0 0
HG 2b 0 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2gx 0 0 0 0
IE b 0 3Fb+1/2Fx 0 0 0 0
0+0 0
El b 0 -7/2Fb+1/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb/EJ
totali -5/24Fb*/EJ Xb¥EJ
iperstatica X=H, 5/24F

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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Sviluppi di calcolo iperstatica
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PROCEDIMENTO E RISULTATI 213154 ES>01.xxxx.039 PROCEDIMENTO E RISULTATI 213154 ES>01.xxxx.039

b

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E

=(1/3b) b’ VEI = 13 bY/EJ

b

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E

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

b

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E

=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

b

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E

=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

b

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3

=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

b

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES

=(1/12b) b* 1/EJ = 1/12 bYEJ

b

1 = ['(-1/2 1) Fo? 1/E3 dx = [-1/8 xb° ] Fb® 1/E

=(-1/8b) Fb® 1/EJ =-1/8 Fb*/EJ
LY = ﬁ(-l/z +312 x/b -3/2 X’Ib® +1/2 X*/b°® ) Fb® 1/EJ dx

2 3.2 4,31° .2

= [-1/2 x +3/4 5°1b -1/2 X°1b? +1/8 x'1b° | | Fb? 1/E

=(-1/2b+3/4b-1/2b +1/8 b ) Fb® 1/EJ =-1/8 Fb’/EJ
18 = [*(-1/2 +3/2 x/b -5/8 X’/ ) Fb? UEI dx + [ (1-1/2x/b ) 6 dx

2 3,270 .2 2, 1°

=[-12x +3/4 5% -5/24 X’0* | _Fb” VEJ + [ x-1/4x°b] @

=(-12b+3/4b-5/24b ) Fb’ /EJ +(b-1/4b) 8 =19/24 Fb/EJ
1% = [(3/8 -1/4 xtb -5/8 x1b? ) Fb? VEI dx + [ (-1/2-1/2 /b ) 8 dx

2 3,270 2 2, 1°
= [3/8 x -1/8 x°/b -5/24 x’1b* | Fb® UEJ + [-1/2x-1/4x°1b] 6
=(3/8b-1/8b-5/24b ) Fo? 1/EJ + (-1/2b-1/4b ) 6 =19/24 Fb¥/EJ
b

1% = [7(3/8 -3/4 xib +3/8 x2/b ) Fb? 1/EJ dx = [3/8 x -3/8 xb +1/8 x/b° || Fb? 1/E

=(3/8b-3/8b+1/8b ) Fb® 1/EJ = 1/8 Fb/EJ

Xo _ J" 2,2 2 _ 3,210 -2

Lie = J.(3/8%1b* ) Fb® LEJ dx = [1/8 x*b* ] Fb® 1/EJ

=(1/8b) Fb® 1/EJ = 1/8 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>01.xxxx.045

y,v,\V,q
4
G
b
D
1 B
c H///
b
I
<+ A F
E
N u|
K\ ’
¢’W/ b b X,u,H,p
V,=-F 8,. =-8=-aT/b = -bF/EJ EJ.. = EJ
V. =-F Up = -5 = -b°F/EJ EJee = EJ
W, =-W =-Fb EJ,z =EJ EJc =EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
Py =-q=-Flb EJep = EJ EJ,, = EJ
Pes = -4 = -F/b EJoe = EJ Ede=EJ
Reazioni iperstatiche in soluzione: X=H,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta AB positiva se convessa a destra con inizio A.
Spostamento orizzontale assoluto u imposto al nodo D.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 210056

ES>01.xxxx.045
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

ESZ01.xxxx.045 PROCEDIMENTO E RISULTATI 210056 ES>01.xxxx.045
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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
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PROCEDIMENTO E RISULTATI 210056

ES>01.xxxx.045

Quadro contributi PLV per iperstatica X=H

PROCEDIMENTO E RISULTATI 210056

ES>01.xxxx.045

- M, (X) M, (X) ] MM, M,0 MM, M (M /EI+8)dx | [XM M, /EJdx
AB b X -3Fx -FO/EJ -3Fx° -FXb/EJ X , ,
, , , , , (-1-1/2)Fb*EJ | 1/3Xb%EJ
BA b -b+x 3Fb-3Fx Fb/EJ -3Fb +6Fbx-3Fx -Fb/EJ+Fxb/EJ b°-2bx+x
BCh b-1/2x -3Fb+3/4Fx 0 | -3Fb*+9/4Fbx-3/8Fx* 0 b-bx+1/4x° , ,
, , , ,| (2+0)Fb’/EJ | 7/12Xb/EJ
CBb |[-1/2b-1/2x| 9/4Fb+3/4Fx 0 |-9/8Fb°-3/2Fbx-3/8Fx 0 1/4b*+1/2bx+1/4x
CDb |1/2b-1/2x | -9/4Fb+9/4Fx 0 |-9/8Fb°+9/4Fbx-9/8Fx 0 1/4b%-1/2bx+1/4x° , ,
, , (-3/8+0)Fb*/EJ | 1/12XbY/EJ
DCb -1/2x 9/4Fx 0 -9/8Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 13/4Fb-13/4Fx 0 0 0 0
0+0 0
FE b 0 -13/4Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 -3Fx+1/2gx° 0 0 0 0
, 0+0 0
GCb 0 5/2Fb-2Fx-1/2gx°| 0 0 0 0
GH 2b 0 -3/2Fb+3/4Fx 0 0 0 0
0+0 0
HG 2b 0 3/4Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2qx 0 0 0 0
IEDb 0 3Fb+1/4Fx 0 0 0 0
0+0 0
Elb 0 -13/4Fb+1/4Fx 0 0 0 0
D cedimento nodo -H,,u, Fb*/EJ
totali -23/8Fb*/EJ Xb¥/EJ
iperstatica X=H, 23/8F
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 210056 ES>01.xxxx.045 ES>01.xxxx.045

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L= ['(-3 0% ) Fo? VEI dx+ [(-xb ) 6 dx = [- 2], Fo? B3 + [-1/2 b ] 6
=(-b)Fp’1/E3 +(-12b) 6 =-3/2 Fb’/EJ

1= (-3 +6 x/b -3 0% ) Fb? UEI dx + [(1-x/b ) 6 dx
= [-3x 430 - x0? ], Fp? UED + [ x-112x%b ]
=(-3b+3b-b)Fb*1/EJ +(b-12b) 6 =-3/2 FbY/EJ

1% = [*(-3 +0/4 x/b -3/8 X2/ ) Fb? 1/E3 dx = [-3 x +9/8 X%/b -1/8 x*/b* || Fb? 1/E3
=(-3b+9/8b-1/8b ) Fb* 1/EJ =-2 Fb%EJ

1% = [[(-9/8 -3/2 xtb -3/8 x1b? ) Fb? 1/EJ dx = [-0/8 x -3/4 x%/b -1/8 x/b? | Fb? 1/E3
=(-9/8b-3/4b-1/8b ) Fb> 1/E] =-2 Fb’/EJ

10 = [[(-o/8 +0/4 x/b -9/8 x/b® ) Fb® 1/EJ dx = [-9/8 x +9/8 x1b -3/8 x'Ib* | Fb° 1/EJ
=(-9/8b +9/8 b -3/8 b ) Fb* 1/EJ = -3/8 Fb*/EJ

1 = [(-918 x1b? ) Fb? 1/EJ dx = [-8/8 x°Ib? ] Fb? 1/E3
=(-3/8b ) Fb* 1/EJ =-3/8 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>01.xxxx.046

y,v,\V,q
4
G
b
1 B
c 7
b
I
<+ A F
N u|

K\ H ’

¢’W/ b b X,u,H,p
V,=-F 8cp = -6 = -aT/b = -bF/E] EJ. =EJ
V. =-F u, = -d=-b’F/EJ EJe = EJ
W, =-W =-Fb EJ,z =EJ EJ.g=EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
py,=-q=-F/b EJ,=EJ EJ, =EJ
Pes = -4 = -F/b EJpe = EJ EJe=EJ
Reazioni iperstatiche in soluzione: X=V,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta CD positiva se convessa a destra con inizio C.
Spostamento orizzontale assoluto u imposto al nodo A.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 211496

ES>01.xxxx.046
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AZIONI INTERNE 211496

ES>01.xxxx.046
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

08.12.24

PROCEDIMENTO E RISULTATI 211496

ES>01.xxxx.046

\\

T
X
>
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Schema di calcolo iperstatico
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C 3 M, flessione da iperstatica X=1
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C 3 M, flessione da carichi assegnati
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PROCEDIMENTO E RISULTATI 211496 ES>01.xxxx.046 PROCEDIMENTO E RISULTATI 211496 ES>01.xxxx.046

Quadro contributi PLV per iperstatica X=V,

S IM M, (X) 8 MM, M, 0 MM, [[M M /EI+8)dx | [XM,M /EJdx
AB b -2x -3/2Fx 0 3Fx° 0 ax° , .
, , , ,| (1+0)FbYED 4/3Xb*EJ
BAb |[2b-2x| 3/2Fb-3/2Fx 0 3Fb%-6Fbx+3Fx 0 4b>-8bx-+4x
BCb [-2b+x -3/2Fb 0 3Fb?-3/2Fbx 0 Ab-4bx+x° , .
, , , | (9/4+0)Fb/EY | 7/3Xb/E]
CBb | b#x 3/2Fb 0 3/2Fb*+3/2Fbx 0 b+2bx+x
CDb | -b+x | -3/2Fb+3/2Fx |-Fb/EJ|3/2Fb*-3Fbx+3/2Fx’| FbY/EJ-FXb/EJ| b*2bx+x> s s
, , (1/2+1/2)FbYEJ | 1/3XbYEJ
DCb X 3/2Fx Fb/EJ 3/2Fx Fxb/EJ X
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 | 13/4Fb-13/4Fx | © 0 0 0
0+0 0
FE b 0 -13/4Fx 0 0 0 0
FChb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -3Fx+1/2gx° 0 0 0 0
, 0+0 0
GCb 0 |5/2Fb-2Fx-1/29x*| O 0 0 0
GH2b | © -3/2Fb+3/4Fx 0 0 0 0
0+0 0
HG2b | © 3/4Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2qx 0 0 0 0
IE b 0 3Fb+1/4Fx 0 0 0 0
0+0 0
El b 0 | -13/4Fb+1/4Fx | © 0 0 0
A cedimento nodo -H,,u, 2Fb’/EJ
totali 25/4Fb*/EJ 4XbY/EJ
iperstatica X=V, -25/16F

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 211496 ES>01.xxxx.046 ES>01.xxxx.046

%= (a2 b 1E3 dx = [413 x0? ] b7 1/ES
=(4/3b) b* 1/EJ = 4/3 bYE

L= (4 -8 x/b +4 1% ) b” UEI dx = [4 x -4 X% +413 x1b? | b7 1/E]
=(4b-4b+4/3b) b* 1/EJ = 4/3 bYEJ

L% = [2(4 -4 x1b + x2b* ) b* VEI dx = [4 x -2 51 +1/3 X702 ] b 1/E
=(4b-2b+1/3b) b* 1/EJ =7/3 bY/EJ

L% = [2(1 +2 xib + x%b? ) b2 1/EJ dx = [ x + X% +1/3 X*/b? || b® 1/ES
=(b+b+1/3b)b*1EJ = 7/3 bYEJ

L% = [2(1-2 b +xb? ) b? VEI dx = [ x - x¥b +1/3 x°/b? ] b? 1/E3
=(b-b+1/3b) b*1/EJ = 1/3 bYEJ

L% = [2( ) b2 13 dx = [1/3 b7 ] b? 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ

1 = ['(3 xb? ) Fb? WEI dx = [ b* ] Fb? 1/ES
=(b)Fb® VEJ = FbYEJ

12 = ['(3-6 x/b +3 X% ) Fb? VEJ dx = [3 x -3 b + xb? || Fb? 1/E3
=(3b-3b+b) Fb’ 1/EJ = Fb¥EJ

1% = [(3-3/2 b ) Fb? 1/E3 dx = [3 x-3/4 x%b || Fb? 1/E3
=(3b-3/4b) Fb’ 1/EJ = 9/4 FbY/EJ

1% = [2(3/2 +3/2 xib ) Fb? VEI dx = [3/2 x +3/4 x¢b | Fb? 1/E3
=(3/2b+3/4b ) Fb® 1/EJ = 9/4 Fb’/EJ

1% = ['(a/2 -3 xtb +3/2 x2b* ) Fb? UEI dx + [(1-x/b ) 6 dx
= [312 x 372 X¥1b +1/2 X362 ] Fb* 1ED + [ x-1/2 %0 ] @
=(3/2b-312b+1/2b ) Fb® 1/EJ + (b-12b )6 = FbYEJ

1 = [2(3r2 0% ) Fb? BT dx + [(- b ) 8 dx= [1/2x0% ] Fb? 1S + [-172 b ] 0
=(12b) Fo* VEJ +(-12b) 8 = FbYEJ

@ 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>01.xxxx.048

y,v,\V,q
Y
G
b
D
1 B
c 7
b
|
<+ A F
S A
4 q
¢,W/ b b b X,Uu,H,p
V,=-F 85 = -0 =-aT/b = -bF/EJ EJ. =EJ
V. =-F u, = -3 = -b°F/EJ EJc = EJ
W, =-W =-Fb EJs =EJ EJ.g=EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
Py =-q=-Flb EJep = EJ EJ, =EJ
Oer = -0 = -F/b EJoe = EJ EJe=EJ
Reazioni iperstatiche in soluzione: X=H,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta BC positiva se convessa a destra con inizio B.
Spostamento orizzontale assoluto u imposto al nodo A.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 210943

ES>01.xxxx.048
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AZIONI INTERNE 210943

ES>01.xxxx.048

PROCEDIMENTO E RISULTATI 210943

ES>01.xxxx.048
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C 3 M, flessione da iperstatica X=1
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PROCEDIMENTO E RISULTATI 210943

ES>01.xxxx.048

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 210943

ES>01.xxxx.048

- M, (X) M,(X) ) MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 0 0 0 X ,
, , 0+0 1/3Xb*EJ
BA b b-x 0 0 0 0 b”-2bx+x
BCh -b+1/2x -3/4Fx -Fb/EJ 3/4Fbx-3/8Fx> Fb%/EJ-1/2FXb/EJ b-bx+1/4x° , ,
, , , , | (U4+314)FD/EY | 7/12Xb°IE
CBb |1/2b+1/2x| 3/4Fb-3/4Fx | Fb/EJ 3/8Fb>-3/8Fx 1/2Fb°/EJ+1/2FXb/EJ | 1/4b°+1/2bx+1/4X
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx 0 |3/8Fb*-3/4Fbx+3/8Fx> 0 1/4b>-1/2bx+1/4%> , ,
, , (1/8+0)Fb¥EJ | 1/12XbY/EJ
DCb 1/2x 3/4Fx 0 3/8FX 0 1/4x
DE b 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 7/2Fb-4Fx+1/2qx°| 0 0 0 0
, 0+0 0
FEb 0 -3Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+1/2Fx 0 0 0 0
0+0 0
HG 2b 0 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2gx 0 0 0 0
IEDb 0 3Fb+1/2Fx 0 0 0 0
0+0 0
Elb 0 -7/12Fb+1/2Fx 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 17/8Fb*/EJ Xb¥/EJ
iperstatica X=H, -17/8F
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 210943 ES>01.xxxx.048 ES>01.xxxx.048

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1% = [ (3/4 x/b -3/8 x2ib* ) Fb* VEI dx + [ (1-1/2xIb ) © dx
= [3/8 %1 -1/8 X% ] Fb? 1ED + [ x-1/4 X0 ] 0
=(3/8b-1/8b) Fb’ 1/EJ +(b-1/4b) 6 = FbYEJ

1% = ["(3/8 -3/8 xib? ) Fb? VE dx + [ (-1/2-1/2 x1b ) © dx
= [3i8 x-1/8 xb* ] Fb? 1ES + [-1/2 x-1/4 x2b ]| ©
=(3/8b-1/8b) Fb’ 1/EJ +(-1/2b-1/4b )6 = Fb’EJ

1% = [\ (3/8 -314 xib +3/8 x/b” ) Fb? UEJ dx = [3/8 x -3/8 X%/ +1/8 xb | Fb* 1/E
=(3/8b-3/8b+1/8b ) Fb® 1/EJ = 1/8 Fb/EJ

1% = ['(a/8 x2b* ) Fb? 1/E3 dx = [1/8 xib* ] Fb? 1/E3
=(1/8b) Fb® 1/EJ = 1/8 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>01.xxxx.051
y,v,\V,q
Y
G
b
D
1 B
c H///
b
<+ A F
S A
4 q
“T
¢,W/ b b b X,Uu,H,p
V,=-F 8,. =-8=-aT/b = -bF/EJ EJ.. = EJ
V. =-F Up = -5 = -b°F/EJ Edee = EJ
W, =-W =-Fb EJ,z =EJ EJ.c =EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
py,=-q=-F/b EJp =EJ EJ, =EJ
Oer =-q=-F/b EJpe = EJ EJe=EJ
Reazioni iperstatiche in soluzione: X=H,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta AB positiva se convessa a destra con inizio A.
Spostamento orizzontale assoluto u imposto al nodo D.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 218425 ESZ01.xxxx.051
H _ AN
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H
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1/2F
2F

2F
1/2F

11/16F
1/8F

w | /S ueF

3Fb

712Fb
s\ 12F

m

F
9/2F

15/8F

15/8F
13/16Fb
s\ 13/16F

O
-n

1/2F
2Fb
2F

o 4
1/2F

4F
7I2Fb

I 13/16Fw |/

3F

—E

2F ¢ i

O

-

11/16F

13/16Fb
1/8F

1/8F
1/8Fb
I\ 11/16F
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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AZIONI INTERNE 218425

ES>01.xxxx.051 PROCEDIMENTO E RISULTATI 218425 ES>01.xxxx.051
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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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
08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PROCEDIMENTO E RISULTATI 218425

ES>01.xxxx.051

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 218425

ES>01.xxxx.051

- M, (X) M,(X) ) MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ ' . ,
, , , (0+1/2)Fb%EJ | 1/3Xb*/EJ
BAD b-x 0 Fb/EJ 0 Fb’/EJ-Fxb/EJ b2-2bx+x
BCh -b+1/2x -3/4Fx 0 3/4Fbx-3/8Fx> 0 b-bx+1/4x> , ,
, , , ,| (L4+0)Fb/EJ | 7/12Xb7/EJ
CBb |1/2b+1/2x| 3/4Fb-3/4Fx 0 3/8Fb>-3/8Fx 0 1/4b*+1/2bx+1/4x
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx 0 |3/8Fb*-3/4Fbx+3/8Fx> 0 1/4b>-1/2bx+1/4%> , ,
, , (1/8+0)Fb¥/EJ | 1/12XbY/EJ
DCb 1/2x 3/4Fx 0 3/8FX 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 7/2Fb-4Fx+1/2qx°| 0 0 0 0
, 0+0 0
FEb 0 -3Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+1/2Fx 0 0 0 0
0+0 0
HG 2b 0 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2gx 0 0 0 0
IEDb 0 3Fb+1/2Fx 0 0 0 0
0+0 0
Elb 0 -7/12Fb+1/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb*/EJ
totali -1/8Fb%EJ Xb¥/EJ
iperstatica X=H, 1/8F
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>01.xxxx.051

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L= [(xb) 6 dx=[12xb] 0
=(12b)6 =1/2 FbYEJ

1= [(-1+xb) 6 dx=[-x+12xm] 6
=(-b+1/2b) 6 =1/2 FbYEJ

1% = [*(314 xtb -3/8 x2b* ) Fb? 1/E3 dx = [3/8 xb -1/8 x°/b? ] Fb? 1/E3
=(3/8b-1/8b ) Fb’ 1/EJ = 1/4 Fb%/EJ

1% = [(3/8 -3/8 x2b* ) Fb* 1/EJ dx = [3/8 x -1/8 x°/b? || Fb? 1/
=(3/8b-1/8b ) Fb’ 1/EJ = 1/4 Fb%/EJ

1% = [\ (3/8 -3/4 xib +3/8 x/b” ) Fb? VEJ dx = [3/8 x -3/8 X2/ +1/8 xb* | Fb® 1/E
=(3/8b-3/8 b +1/8 b ) Fb* 1/EJ = 1/8 Fb’/EJ

1% = [2(3/8 x1b? ) Fb* 1/EJ dx = [1/8 x*b? ], Fb? 1/E3
=(1/8b) Fb® L/EJ =1/8 FbYEJ

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

ES>01.xxxx.051

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PLV PER CASA ES>01.xxxx.056 REAZIONI 212776 ES>01.xxxx.056

y,v,\V,q
4y H _ AN
T 1/2F 1/2F
G I ZFK)\/‘
2F
B %\ A I
——5
T / 37/16F 37/16F J 12F
17/8Fb b =
17/8F 17/8F
b H
—
1/2F
JZF
1 B
c
4Fb
s\ 312F
b E
R ——E
11/2F
D E
b 316Rw |/ 45
4F
1 A . 33/8F
N u|
K\ H ’
¢,W/ b b b X,U,H,p
V, =-F 8,5 = -6 = -aT/b = -bF/EJ Edg = EJ - -
V. =-F u, = -8 =-b’F/EJ Ede = EJ Fb 3/16Fb
s\ 12F I\ 3/16F 4F
W, = -W = -Fb Ed,g = EJ Edes = EJ o\ S6F [ _4F
G C F
W, =-W =-Fb Edge = EJ Edg, = EJ oA A
P = - =-F/b Edep = EJ EJ,, = EJ —3 —
Qe =-qg=-F/b EJpe = EJ EJc=EJ 2P | C 5 7 F
3F
c
)
37/16F
3/16Fb
17/8F

Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y.

Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta AB positiva se convessa a destra con inizio A.
Spostamento orizzontale assoluto u imposto al nodo A.

@ 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 212776

ES>01.xxxx.056

PROCEDIMENTO E RISULTATI 212776

ES>01.xxxx.056
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

08.12.24
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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
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PROCEDIMENTO E RISULTATI 212776

ES>01.xxxx.056

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 212776

ES>01.xxxx.056

- M, (X) M, (%) ] MM, M,0 MM, M (M/EI+8)dX | [XM M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ X , ,
, , , (0+1/2)Fb*/EJ | 1/3Xb*/EJ
BADb b-x 0 Fb/EJ 0 Fb’/EJ-FXb/EJ b2-2bx+X
BCh -b+1/2x -5/4Fx 0 5/4Fbx-5/8Fx 0 b2-bx+1/4x> , ,
, , , ,| (5/112+0)Fb/EJ | 7/12Xb/EJ
CBb |1/2b+1/2x| 5/4Fb-5/4Fx 0 5/8Fb*-5/8FX 0 1/40°+1/2bx+1/4X
CDb |-1/2b+1/2x| -5/4Fb+5/4Fx 0 |5/8Fb*-5/4Fbx+5/8FX* 0 1/4b%-1/2bx+1/4x° , ,
, , (5/24+0)Fb*/EJ | 1/12Xb*/EJ
DChb 1/2x 5/4Fx 0 5/8Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 AFb-4Fx 0 0 0 0
0+0 0
FE b 0 -4Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+1/2Fx 0 0 0 0
0+0 0
HG 2b 0 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2gx 0 0 0 0
IEDb 0 3Fb+1/2Fx+1/2gx°| 0 0 0 0
, 0+0 0
Elb 0 -AFb+3/2Fx-1/2gx°| 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 17/8Fb*/EJ Xb¥EJ
iperstatica X=H, -17/8F
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 212776 ES>01.xxxx.056

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L= [(xb) 6 dx=[12xb] 0
=(12b)6 =1/2 FbYEJ

1= [(-1+xb) 6 dx=[-x+12xm] 6
=(-b+1/2b) 6 =1/2 FbYEJ

1% = [*(5/4 xtb -5/8 x2b* ) Fb? 1/EJ dx = [5/8 xb -5/24 X2 || Fb? 1/E3
=(5/8b-5/24b ) Fb’ 1/EJ =5/12 Fb*/EJ

1% = [ (5/8 -5/8 x2/b* ) Fb? 1/EJ dx = [5/8 x -5/24 xb* | Fb* 1/E
=(5/8b-5/24b ) Fb’ 1/EJ =5/12 Fb*/EJ

1% = [[(5/8 -5/4 xib +5/8 x/b* ) Fb® 1/EJ dx = [5/8 x -5/8 X%/ +5/24 x1b” | Fb? 1/E3
= (5/8 b -5/8 b +5/24 b ) Fb® 1/EJ = 5/24 Fb*/EJ

1% = [2(5/8 xib? ) Fb? 1/EJ dx = [5/24 xb* | Fb2 1/E
=(5/24b ) Fb® 1/EJ = 5/24 Fb*/EJ

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

ES>01.xxxx.056

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PLV PER CASA ES>01.xxxx.060 REAZIONI 210884 ES>01.xxxx.060

y.v.V.q
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¥\ 312F
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-
1sFw_ |~/ 9i2F
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17/4F
<+ A F
N w
K\ H ]
% b b b XUH,p
V, =-F 85 = -6 = -aT/b = -bF/EJ EJge = EJ
Vp=-F U, = 0= -baF/EJ EJ..=EJ = 2'|::b
W, =-W = -Fb EJys =EJ EJes = EJ 3/2F _92F
W, =-W =-Fb Edg. = EJ Edgy = EJ N G
P, = -0 =-Fib EJe, = EJ EJ, =EJ 3/2F
Qon = -0 = Fib Edoe = EJ Ee=EJ P ST

Reazioni iperstatiche in soluzione: X=Wg

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 - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta BC positiva se convessa a destra con inizio B.
Spostamento orizzontale assoluto u imposto al nodo A.

@ 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 210884

ES>01.xxxx.060

PROCEDIMENTO E RISULTATI 210884

ES>01.xxxx.060
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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
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PROCEDIMENTO E RISULTATI 210884

ES>01.xxxx.060

Quadro contributi PLV per iperstatica X=Wp

PROCEDIMENTO E RISULTATI 210884

ES>01.xxxx.060

- M, (X) M, (%) 6 MM, M,0 MM, M, (M /EI+8)dx | [XM, M, /EJdx
AB b x/b 0 0 0 0 X’Ib’
- 0+0 1/3Xb/EJ
BAD 1-x/b 0 0 0 0 1-2x/b+x%/b
BCb | -1+1/2x/b -Fx -FO/EJ|  Fx-1/2Fx%ib Fb/EJ-1/2FX/EJ 1-x/b+1/4x%/0° ,
, , | (U3+3/4)FbY/ET | 7/12XbIE
CBb |1/2+1/2x/b Fb-Fx FO/EJ| 1/2Fb-1/2Fx°/b | 1/2Fb/EJ+1/2FX/EJ| 1/4+1/2x/b+1/4x%Ib
CDb |-1/2+1/2x/b -Fb+Fx 0 |1/2Fb-Fx+1/2Fx/b 0 1/4-1/2x/b+1/4x°10° ,
, ., (1/6+0)Fb*/EJ | 1/12Xb/EJ
DCb 1/2x/b Fx 0 1/2Fx%/b 0 1/4x%Ib
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 9/2Fb-9/2Fx 0 0 0 0
0+0 0
FE b 0 -9/2Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+3/2Fx-1/2qx*| 0 0 0 0
, 0+0 0
HG 2b 0 -1/2Fx+1/2qx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2gx 0 0 0 0
IEDb 0 3Fb+3/2Fx 0 0 0 0
0+0 0
Elb 0 -9/2Fb+3/2Fx 0 0 0 0
A cedimento nodo -H,,u, Fb’/EJ
totali 9/4Fb*/EJ Xb/EJ
iperstatica X=Wpg -9/4Fb
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 210884 ES>01.xxxx.060 ES>01.xxxx.060

L% =L(xm?) eI dx=[13x?]] 1ES
=(1/3b) 1/EJ = 1/3 b/EJ

L= (12 xb+xb* ) VEI dx = [ x-xb +1/3 b2 ], 1/E
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% = [2(1- xib +1/4 xb% ) 1/ED dx = [ x -1/2 X¥b +1/12 567 ]| 1/ES
=(b-1/2b+1/12b) 1EJ =7/12 b/EJ

L% = [2(1/4 +1/2 xib +1/4 516> ) UEd dx = [1/4 x +1/4 xb +1/12 X || 1/E3
=(U4b+1/4b+1/12b ) 1/EJ =7/12 bIEJ

L% = 214 -1/2 xib +1/4 X2b% ) VE dx = [1/4 x 174 x2b +1/12 xb* | 1/E3
=(14b-U4b+1/12b) 1/EJ = 1/12 b/EJ

L% = [ (4 xin®) 1Ed dx = [112 02 )] V/ES
=(112b) 1/EI =1/12 b/EJ

1% = [2(xtb-1/2 1% ) Fb UEI dx + [ (1-1/2x1b ) © dx
=[w2 X1 116 0% ] Fo WED + [ x-1/a X% ] 0
=(12b-1/6b) Fob 1/EJ +(b-1/4b )6 =13/12 Fb’/EJ

1 = [(1/2 -1/2 ¥i0? ) Fb UEI dx + [(-1/2-1/2 x/b ) 6 dix
=[12 x-16 x0* ] Fb 1/ES + [-1/2x-1/4 x%b ]} ©
=(12b-16b) Fb /EJ +(-1/2b-1/4b ) 8 =13/12 Fb’/EJ

1% = [2(1/2 - xtb +1/2 %1% ) Fb 1/EI dx = [1/2 x -1/2 X2 +1/6 xb* | Fb 1/E
=(1/2b-1/2b+1/6 b ) Fb 1/EJ = 1/6 Fb’/EJ

1% = [2(1/2 b ) Fb 1/E3 dx = [1/6 x¥b* | 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>01.xxxx.063

y.v,V,q
4y
G
b
1 B
C
b
€ A F
A u|
K\ ’

¢'W/ b b X,U,H,p
V,=-F 8,. =-8=-aT/b = -bF/EJ EJ.. = EJ
V. =-F Up = -5 = -b°F/EJ EJee = EJ
W, =-W =-Fb EJ,z =EJ EJc =EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
py,=-q=-F/b EJp, =EJ EJ, =EJ
Ogy =-0=-F/b EJpe = EJ EJe=EJ
Reazioni iperstatiche in soluzione: X=V,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta AB positiva se convessa a destra con inizio A.
Spostamento orizzontale assoluto u imposto al nodo D.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 210286 ES>01.xxxx.063
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AZIONI INTERNE 210286 ES>01.xxxx.063 PROCEDIMENTO E RISULTATI 210286 ES>01.xxxx.063
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C§ Fb C?MX flessione da iperstatica X=1
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PROCEDIMENTO E RISULTATI 210286

ES>01.xxxx.063

Quadro contributi PLV per iperstatica X=V,

PROCEDIMENTO E RISULTATI 210286

ES>01.xxxx.063

S IM M, (%) 6 MM, M, 0 MM, [JM M /EI+8)dx | [XM,M /EJdx
AB b -2% -2Fx -Fb/EJ AFX° 2FXb/EJ ax° , .
, o, , ,| (43+1)FbY/EY | 4/3Xb°/EJ
BAb |2b-2x 2Fb-2Fx Fb/EJ | 4Fb>-8Fbx+4Fx® | 2FbY/EJ-2Fxb/EJ | 4b-8bx+4x
BCb |-2b+x -2Fb 0 4Fb*-2Fbx 0 Ab*-Abx+x’ , .
, , , | (B+OFbYE 7/3Xb*/EJ
CBb | b+x 2Fb 0 2Fb*+2Fbx 0 b2+ 2bx+x
CDb | -b+x -2Fb+2Fx 0 |2Fb*4Fbx+2FX? 0 b2-2bx+x’ , ,
, , (2/3+0)FbYEJ | 1/3Xb*/EJ
DCb X 2Fx 0 2FX 0 X
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 9/2Fb-9/2Fx 0 0 0 0
0+0 0
FEb 0 -9/2Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GChb 0 2Fb-2Fx 0 0 0 0
GH2b | 0 |-Fb+3/2Fx-1/2qx°| © 0 0 0
, 0+0 0
HG2b | 0 | -1/2Fx+1/2gx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2gx 0 0 0 0
IEb 0 3Fb+3/2Fx 0 0 0 0
0+0 0
Elb 0 -9/2Fb+3/2Fx 0 0 0 0
D cedimento nodo -H,,u, -2Fb*/EJ
totali 4Fb*/EJ 4XbYEJ
iperstatica X=V, -F

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 210286 ES>01.xxxx.063 ES>01.xxxx.063

%= (a2 b 1E3 dx = [413 x0? ] b7 1/ES
=(4/3b) b* 1/EJ = 4/3 bYE

L= (4 -8 x/b +4 1% ) b” UEI dx = [4 x -4 X% +413 x1b? | b7 1/E]
=(4b-4b+4/3b) b* 1/EJ = 4/3 bYEJ

L% = [2(4 -4 x1b + x2b* ) b* VEI dx = [4 x -2 51 +1/3 X702 ] b 1/E
=(4b-2b+1/3b) b* 1/EJ =7/3 bY/EJ

L% = [2(1 +2 xib + x%b? ) b2 1/EJ dx = [ x + X% +1/3 X*/b? || b® 1/ES
=(b+b+1/3b)b*1EJ = 7/3 bYEJ

L% = [2(1-2 b +xb? ) b? VEI dx = [ x - x¥b +1/3 x°/b? ] b? 1/E3
=(b-b+1/3b) b*1/EJ = 1/3 bYEJ

L% = [2( ) b2 13 dx = [1/3 b7 ] b? 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ

1= ["(ax0? ) Fo? EI dx+ [(2xb) 0 dx = [413 0% ]| Fb? 1/E3 + [ Xb ] 6
=(43b) Fb?1/E3 +(b) O =7/3 FbYE]

1= (4-8xb+4 0% ) Fb? UEI dx + [(-2+2xb ) © dx
= [ax-ax2b +413 2] Fo? 1E3 + [-2x+ X ] 6
=(4b-ab+4/3b) Fo’ /EJ +(-2b+b )6 =7/3 FbY/EJ

1 =[(4-2xb) Fb? VEI dx = [4 x- ¥ | Fb? 1/E
=(4b-b)Fb’ 1/EJ =3 FbY/EJ

1= [2(2+2xb ) Fb? VEI dx = [2 x + xb | Fb? 1/EI
=(2b+b) Fb*1/EJ =3 FbYEJ

10 = [2(2 -4 xtb +2 X%1b* ) Fb? 1/E3 dx = [2 x -2 X2 +2/3 xb* | Fb? 1/E3
=(2b-2b+2/3b ) Fb® 1/EJ = 2/3 Fb/EJ

1 = [2(2 %0? ) Fb2 13 dx = [2/3 X107 ] Fb? 1/ES
=(2/3b) Fb® L/EJ =2/3 FbYEJ

@ 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>01.xxxx.070 REAZIONI 212483 ES>01.xxxx.070

VAR
4 H A\
— <
1/2F 1/2F
1 . l 2Fb\/‘
2F
b A I
——
T / 61/48F 61/48F J 1/2F
1/24Fb e
1/24F 1/24F
b
H
1/2F
D JZF
1 B
c
7I2Fb
57N\ 12F
E
b - D E
4F 4F
1/2F 1/2F
E
| I 35/48F%_||/ 7I2F
— 7/2Fb
T A F 61/24F 1/2F
E
N w
K\ '
¢,W/ b b b XU,H,p
V, =-F B,5=-6= —(;(T/b = -bF/EJ EJ.. = EJ - cLioar .
Ve =-F U, =-0=-b°F/EJ EJ..=EJ r Fki/zF r 353/;22&; or
W, = -W = -Fb Ed,s = EJ Edes = EJ d A I—=
W, =-W =-Fb Edge = EJ Edg, = EJ o c
Py = -0 =-F/b EJep = EJ EJ, = EJ 1/2F 1/2F c X F
Poe = -0 = -F/b EJpe = EJ EJe =EJ a 2F Sk Si2F
I 1/2Fb
1/2F 1/2F
C
[t/ 61/48F
" so/4gFb
1/24F

Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y.

Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta AB positiva se convessa a destra con inizio A.
Spostamento orizzontale assoluto u imposto al nodo D.

@ 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 212483 ES>01.xxxx.070 PROCEDIMENTO E RISULTATI 212483 ES>01.xxxx.070
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I mw%%ﬂgwwi \THTF\T?H’SFIHA‘EWWW o 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

@ 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>01.xxxx.070

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 212483

ES>01.xxxx.070

- M, (X) M, (%) ] MM, M,0 MM, M (M/EI+8)dX | [XM M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ X , ,
, , , (0+1/2)Fb*/EJ | 1/3Xb*/EJ
BAD b-x 0 Fb/EJ 0 Fb’/EJ-FXb/EJ b2-2bx+X
BCh -b+1/2x -5/4Fx 0 5/4Fbx-5/8Fx 0 b-bx+1/4x> , ,
, , , ,| (B/12+0)Fb’/EJ | 7/12Xb’/EJ
CBb |1/2b+1/2x | 5/4Fb-5/4Fx | 0 5/8Fb*-5/8FX 0 1/4b°+1/2bx+1/4x
CDb |-1/2b+1/2x|-3/4Fb+3/4Fx| 0 |3/8Fb*3/4Fbx+3/8FX’ 0 1/4b%-1/2bx+1/4x° , ,
, , (1/8+0)Fb*/EJ | 1/12Xb%EJ
DChb 1/2x 3/4Fx 0 3/8Fx 0 1/4x
DE b 0 12Fx-1/2q° | 0 0 0 0
, 0+0 0
EDDb 0 -1/2Fx+1/2gx 0 0 0 0
EF b 0 712Fb-7/2Fx | 0 0 0 0
0+0 0
FE b 0 -712Fx 0 0 0 0
FCb 0 1/2Fx 0 0 0 0
0+0 0
CEb 0 -1/2Fb+1/2Fx| 0O 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+1/2Fx 0 0 0 0
0+0 0
HG 2b 0 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2gx 0 0 0 0
IEDb 0 3Fb+1/2Fx 0 0 0 0
0+0 0
Elb 0 -7I2Fb+1/2Fx| 0O 0 0 0
D cedimento nodo -H,,u, -Fb/EJ
totali 1/24Fb*/EJ Xb¥EJ
iperstatica X=H, -1/24F
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 212483 ES>01.xxxx.070

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L= [(xb) 6 dx=[12xb] 0
=(12b)6 =1/2 FbYEJ

1= [(-1+xb) 6 dx=[-x+12xm] 6
=(-b+1/2b) 6 =1/2 FbYEJ

1% = [*(5/4 xtb -5/8 x2b* ) Fb? 1/EJ dx = [5/8 xb -5/24 X2 || Fb? 1/E3
=(5/8b-5/24b ) Fb’ 1/EJ =5/12 Fb*/EJ

1% = [ (5/8 -5/8 x2/b* ) Fb? 1/EJ dx = [5/8 x -5/24 xb* | Fb* 1/E
=(5/8b-5/24b ) Fb’ 1/EJ =5/12 Fb*/EJ

1% = [\ (3/8 -314 xib +3/8 x/b” ) Fb® 1EJ dx = [3/8 x -3/8 X%/ +1/8 xb* | Fb* 1/E
=(3/8b-3/8 b +1/8 b ) Fb* 1/EJ = 1/8 Fb’/EJ

1% = [2(3/8 x1b? ) Fb* 1/EJ dx = [1/8 X102 ]| Fb? 1/E3
=(1/8b) Fb® L/EJ = 1/8 FbYEJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24
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PLV PER CASA ES>01.xxxx.076 REAZIONI 984883 ES>01.xxxx.076

y,v,\V,q
LL
@ : - —
5/4F
4 H B \ A |
——P
G T / 19/12F 19/12F / 51aF
5/3Fb " ro
13/6F 7I6F
H
-
1/4F
b o
D
1 B
c 7
9/4Fb
¥\ 5l4F
E
b -——— ——E
o 712F
D E
112 / 9laF
- viart
19/6F
|
E 4
w
o '
¢,W/ b b b X,Uu,H,p
V,=-F 6cp = -8 =-aT/b = -bF/EJ EJ.-=EJ - 19I/6F .
1/2F] 1/12F
Vp=-F Uy = -8 = -b’F/EJ EJpc = EJ <\ e o zitze | o
W, =-W =-Fb EJ,s =EJ EJee = EJ G c )/ F
W, =-W=-Fb EJ,c = EJ EJg, =EJ VA c
- 4= - - w /U /
P = -0 = -Fib Edep = EJ EJ,, = EJ | Jar vaF [ ] ]
Pag =-0=-F/b EJye = EJ EJ.=EJ F = aF
c
< 19/12F
1/12Fb
13/6F
Reazioni iperstatiche in soluzione: X=H,
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. .
Carichi di aste curve misurati in proiezione sugli assi x,y. 5/3Fb
Jy, - Xy - 8, riferimento locale asta YZ con origine in Y. N ARLEFG
B

Curvatura 6 asta CD positiva se convessa a destra con inizio C.
Spostamento orizzontale assoluto u imposto al nodo A.
@ 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 984883

ES>01.xxxx.076
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C 3 M, flessione da carichi assegnati
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PROCEDIMENTO E RISULTATI 984883

ES>01.xxxx.076

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 984883

ES>01.xxxx.076

- M, (X) M, (X) ) MM, M,0 MM, JM (M /EJ+B)dx | [XM, M, /EJdx
AB b -X 1/2qx2 0 -1/2qx3 0 X 5 s
, , , , , , (-1/8+0)Fb*/EJ | 1/3Xb%/EJ
BA b b-x -1/2Fb+Fx-1/2gx 0 [-1/2Fb"+3/2Fbx-3/2Fx"+1/2qx 0 b"-2bx+x
BCb -b+1/2x 1/2Fb-Fx 0 -1/2Fb*+5/4Fbx-1/2Fx” 0 bZ-bx+1/4x° , ,
, , , ,| (-1/24+0)Fb/EJ | 7/12Xb7/E]
CBb |1/2b+1/2x 1/2Fb-Fx 0 1/4Fb*-1/4Fbx-1/2Fx 0 1/40°+1/2bx+1/4X
CDb |-1/2b+1/2x| -1/2Fb+1/2Fx |-Fb/EJ 1/4Fb*-1/2Fbx+1/4Fx° 1/2Fb°/EJ-1/2FXb/EJ | 1/4b°-1/2bx+1/4X> , ,
, , (1/12+1/4)Fb*/EJ| 1/12Xb%Y/EJ
DCb 1/2x 1/2Fx Fb/EJ 1/4Fx 1/2FXb/EJ 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 9/4Fb-9/4Fx 0 0 0 0
0+0 0
FE b 0 -9/4Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 -Fx+1/2gx° 0 0 0 0
, 0+0 0
GCb 0 1/2Fb-1/2qgx 0 0 0 0
GH 2b 0 1/2Fb-1/4Fx 0 0 0 0
0+0 0
HG 2b 0 -1/4Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+5/4Fx 0 0 0 0
0+0 0
Elb 0 -9/AFb+5/4Fx 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 7/6Fb%/EJ Xb¥EJ
iperstatica X=H, -7/6F
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 984883 ES>01.xxxx.076 PROCEDIMENTO E RISULTATI 984883 ES>01.xxxx.076

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1 = ['(-1/2 1) Fo? 1/E3 dx = [-1/8 xb° ] Fb® 1/E
=(-1/8b) Fb® 1/EJ =-1/8 Fb*/EJ

LY = ﬁ(-l/z +312 x/b -3/2 X’Ib® +1/2 X*/b°® ) Fb® 1/EJ dx
= [-172 x +3/4 X1 -112 X312 +1/8 X'16° ]| Fbo? 1/E3
=(-1/2b+3/4b-1/2b +1/8 b ) Fb® 1/EJ =-1/8 Fb’/EJ

18 = [*(-1/2 +5/4 x/b -1/2 X*/6 ) Fb? 1/E3 dx = [-1/2 x +5/8 X%Ib -1/6 X*/b* . Fb? 1/E3
=(-12b +5/8b -1/6 b ) Fb* 1/EJ = -1/24 Fb*/EJ

1% = [2(1/4 174 xtb -1/2 xC1b? ) Fb? 1/E3 dx = [1/4 x -1/8 x%/b -1/6 x°/b? ] Fb? 1/E3
=(1/4b-1/8b-1/6 b ) Fb® 1/EJ =-1/24 Fb’/EJ

10 = [0(v/4 -1/2 xib +1/4 x2ib* ) Fb® VEI dx + [ (1/2-1/2 xIb ) © dx
= [1/a x-114 b +1112 0% ] F0? UED + [172 x-1/4xp ] ©
=(1v4b-14b+1/12b) Fo’ VEJ + (12b-1/4b) 6 =1/3 FbYEJ

1 = [2(uaxin? ) Fb? vET dx + [ (-1/2x1b) @ dx = [1122 0% | Fb? ES + [-1/4 x| 0
=(112b) Fo® 1EJ + (-/4b) 8 =1/3 FbYE

@ 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>01.xxxx.081

y,v,\V,q
Y
G
b
D
| B
c H///
b
|
r A F
E
N u|

K\ ’

¢’W/ b b X,u,H,p
V,=-F 8,. =-8=-aT/b = -bF/EJ EJ.. = EJ
Ve=-F Up = -8 = -b°F/EJ EJee = EJ
W, = -W = -Fb EJus = EJ Edec =EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
Pcg = -0 =-F/b EJop, =EJ EJ, =EJ
py=-0=-Flb EJpe = EJ EJe=EJ
Reazioni iperstatiche in soluzione: X=Wg
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 - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta AB positiva se convessa a destra con inizio A.
Spostamento orizzontale assoluto u imposto al nodo D.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24
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AZIONI INTERNE 214395

ES>01.xxxx.081
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PROCEDIMENTO E RISULTATI 214395

ES>01.xxxx.081

2
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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 214395

ES>01.xxxx.081

Quadro contributi PLV per iperstatica X=Wp

PROCEDIMENTO E RISULTATI 214395

ES>01.xxxx.081

- M, (X) M, (X) 8 MM, M,0 MM, M (M/EI+B)dX | [XM, M, /EJdx
AB b x/b 0 -Fb/EJ 0 FX/EJ x’Ib® ,
- (0+1/2)Fb’/EJ | 1/3Xb/EJ
BADb 1-x/b 0 Fb/EJ 0 Fb/EJ-FxX/EJ 1-2x/0+x%/b
BCb | -1+1/2x/b -3/4Fx 0 3/4Fx-3/8Fx*/b 0 1-x/b+1/4x°10° ,
, , ,| (WA+OQ)Fb/EJ | 7/12Xb/EJ
CBb |1/2+1/2x/b| 3/4Fb-3/4Fx 0 3/8Fb-3/8Fx’/b 0 1/4+1/2x/b+1/4x°1b
CDb |-1/2+1/2x/b| -3/4Fb+3/4Fx 0 |3/8Fb-3/4Fx+3/8Fx%/b 0 1/4-1/2x/b+1/4x%/0° ,
, ), (1/8+0)Fb*/EJ | 1/12Xb/EJ
DCb 1/2x/b 3/4Fx 0 3/8Fx’/b 0 1/4x°Ib
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 13/4Fb-13/4Fx 0 0 0 0
0+0 0
FE b 0 -13/4Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 -3Fx+1/2gx° 0 0 0 0
, 0+0 0
GCb 0 5/2Fb-2Fx-1/2gx°| 0 0 0 0
GH 2b 0 -3/2Fb+3/4Fx 0 0 0 0
0+0 0
HG 2b 0 3/4Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2qx 0 0 0 0
IEDb 0 3Fb+1/4Fx 0 0 0 0
0+0 0
Elb 0 -13/4Fb+1/4Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb?/EJ
totali -1/8Fb%/EJ Xb/EJ
iperstatica X=Wpg 1/8Fb
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 214395 ES>01.xxxx.081 ES>01.xxxx.081

L% =L(xm?) eI dx=[13x?]] 1ES
=(1/3b) 1/EJ = 1/3 b/EJ

L= (12 xb+xb* ) VEI dx = [ x-xb +1/3 b2 ], 1/E
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% = [2(1- xib +1/4 xb% ) 1/ED dx = [ x -1/2 X¥b +1/12 567 ]| 1/ES
=(b-1/2b+1/12b) 1EJ =7/12 b/EJ

L% = [2(1/4 +1/2 xib +1/4 516> ) UEd dx = [1/4 x +1/4 xb +1/12 X || 1/E3
=(U4b+1/4b+1/12b ) 1/EJ =7/12 bIEJ

L% = 214 -1/2 xib +1/4 X2b% ) VE dx = [1/4 x 174 x2b +1/12 xb* | 1/E3
=(14b-U4b+1/12b) 1/EJ = 1/12 b/EJ

L% = [ (4 xin®) 1Ed dx = [112 02 )] V/ES
=(112b) 1/EI =1/12 b/EJ

0= [(xb) 6 dx=[12xm] 0
=(12b)6 =1/2 FbY/EJ

1= [(-1+xb) 6 dx=[-x+12xm] 6
=(-b+1/2b) 6 =1/2 Fb*/EJ

1% = [*(314 xtb -3/8 x2b* ) Fb 1/E3 dx = [3/8 xb -1/8 x1b? | Fb 1/E
=(3/8b-1/8b) Fb 1/EJ = 1/4 Fb’/EJ

1% = [(3/8 -3/8 x2b* ) Fb 1/EJ dx = [3/8 x -1/8 x°/b? ] Fb 1/E3
=(3/8b-1/8b) Fb 1/EJ = 1/4 Fb’/EJ

1% = [/ (3/8 -3/4 xib +3/8 x/b” ) Fb 1/EJ dx = [3/8 x -3/8 X%/ +1/8 x*/b* | Fb 1/EJ
=(3/8b-3/8b+1/8 b ) Fb 1/EJ = 1/8 Fb’/EJ

1% = [2(3/8 xb? ) Fb 1/E3 dx = [1/8 x°1b? ]| Fb 1/E
=(1/8b) Fb 1/EJ = 1/8 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>01.xxxx.082

y,v,\V,q
Y
G
b
1 B
c 7
b
|
<+ A F
N u|
K\ H ’
¢’W/ b b X,u,H,p
V,=-F 8cp = -8 = -aT/b = -bF/E] EJ. =EJ
V. =-F u, = -5 = -b°F/EJ Ede = EJ
W, =-W =-Fb EJz=EJ EJ.g=EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
Peg = -0 = -Flb EJep = EJ BEJ,=EJ
Py =-q=-Fib EJoe =EJ Ble=HJ
Reazioni iperstatiche in soluzione: X=H,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta CD positiva se convessa a destra con inizio C.
Spostamento orizzontale assoluto u imposto al nodo A.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 211841
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AZIONI INTERNE 211841

ES>01.xxxx.082
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PROCEDIMENTO E RISULTATI 211841
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C 3 M, flessione da iperstatica X=1

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 211841

ES>01.xxxx.082

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 211841

ES>01.xxxx.082

- M, (X) M, (%) 6 MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 0 0 0 ' ,
, , 0+0 1/3Xb*/EJ
BA b b-x 0 0 0 0 b“-2bx+x
BCh -b+1/2x -3/4Fx 0 3/4Fbx-3/8Fx 0 b-bx+1/4x° , ,
, , , ,| (UA+Q)FbYEY | 7/12Xb°/E
CBb |1/2b+1/2x| 3/4Fb-3/4Fx 0 3/8Fb*-3/8FX 0 1/4b*+1/2bx+1/4x
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx |-Fb/EJ|3/8Fb’-3/4Fbx+3/8Fx’ | 1/2Fb*/EJ-1/2Fxb/EJ | 1/4b°-1/2bx+1/4%° , ,
, , (1/8+1/4)Fb¥EJ | 1/12Xb*/EJ
DChb 1/2x 3/4Fx Fb/EJ 3/8Fx 1/2Fxb/EJ 1/4x
DE b 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 13/4Fb-13/4Fx 0 0 0 0
0+0 0
FE b 0 -13/4Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 -3Fx+1/2gx° 0 0 0 0
, 0+0 0
GCb 0 5/2Fb-2Fx-1/29x°| 0 0 0 0
GH 2b 0 -3/2Fb+3/4Fx 0 0 0 0
0+0 0
HG 2b 0 3/4Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2qx 0 0 0 0
IEDb 0 3Fb+1/4Fx 0 0 0 0
0+0 0
Elb 0 -13/4Fb+1/4Fx 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 13/8Fb*/EJ Xb¥EJ
iperstatica X=H, -13/8F
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>01.xxxx.082

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1% = [} (3/4 x/b -3/8 x2b* ) Fb® 1/EJ dx = [3/8 xb -1/8 xb* | Fb? 1/E
=(3/8b-1/8b ) Fb® 1/EJ = 1/4 Fb%EJ

1% = [*(3/8 -3/8 x1b* ) Fb2 1/EJ dx = [3/8 x -1/8 x°Ib? ] Fb? 1/ES
=(3/8b-1/8b ) Fb* 1/EJ = 1/4 Fb%/EJ

1% = [7(3/8 -3/4 xib +3/8 x2b* ) Fb? 1/EI dx + [ (1/2-1/2x/b) 6 dx
= [318 x -3/8 xib +1/8 xb2 ]| Fb? 1/E3 + [1/2x-1/4x%b ] ©
=(3/8b-3/8b+1/8b ) Fb? 1/EJ + (1/2b-1/4b) 8 =3/8 Fb%/EJ

1% = ['(a/8 xb* ) Fb? UEI dx + [(-1/2 x/b ) @ dx = [1/8 0% | Fb? 1/E3 + [-1/4 %0 ] @
=(18b)Fp’1/EJ + (-1/4b) 6 =3/8 Fb%EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24
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PLV PER CASA ES>01.xxxx.087 REAZIONI 213267 ES>01.xxxx.087
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W, =-W =-Fb EJ,c=EJ EJg, =EJ " G g NEZG
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C
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3/2F

Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y.

Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta CD positiva se convessa a destra con inizio C.
Spostamento orizzontale assoluto u imposto al nodo A.

@ 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 213267

ES>01.xxxx.087
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Schema di calcolo iperstatico

H

ES>01.xxxx.087
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C 3 M, flessione da carichi assegnati

C 3 M, flessione da iperstatica X=1
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PROCEDIMENTO E RISULTATI 213267

ES>01.xxxx.087

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 213267

ES>01.xxxx.087

- M, (X) M, (%) ) MM, M, 0 MM, M (M/EI+6)dX |[XM M, /EJdx
AB b X 0 0 0 0 X ,
, , 0+0 1/3Xb*/EJ
BA b b-x 0 0 0 0 b*-2bx+x
BCh -b+1/2x -1/2Fx 0 1/2Fbx-1/4Fx° 0 b-bx+1/4x> , ,
, , , ,| (U6+0)Fb/EJ | 7/12Xb’/EJ
CBb |1/2b+1/2x 1/2Fb-1/2Fx 0 1/4Fb°-1/4FX 0 1/4b*+1/2bx+1/4x
CDb |-1/2b+1/2x|  -1/2Fb+1/2Fx  |-Fb/EJ|1/4Fb*1/2Fbx+1/4FX?| 1/2Fb°/EJ-1/2FXbIE]| 1/4b*1/2bx+1/4X> , ,
, , (1/12+1/4)FB%/EJ| 1/12XbY/EJ
DChb 1/2x 1/2Fx Fb/EJ 1/4Fx 1/2Fxb/EJ 1/4x
DE b 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 9/4Fb-11/4Fx+1/2gx°| 0 0 0 0
, 0+0 0
FEb 0 -7T14Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -Fx+1/2gx° 0 0 0 0
, 0+0 0
GCb 0 1/2Fb-1/2qx 0 0 0 0
GH 2b 0 1/2Fb-1/4Fx 0 0 0 0
0+0 0
HG 2b 0 -1/4Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+5/4Fx 0 0 0 0
0+0 0
Elb 0 -9/4Fb+5/4Fx 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 3/2Fb¥EJ Xb¥EJ
iperstatica X=H, -3/2F
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 213267 ES>01.xxxx.087

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1% = [2(1/2 x/b -1/4 x2b* ) Fb? 1/ED dx = [1/4 xb -1/12 x1b? | Fb? 1/E3
=(1/4b-1/12b) Fb® 1/EJ = 1/6 Fb%EJ

1% = ["(14 -1/4 xi0* ) Fb? 1D dx = [1/4 x -1/12 X2 | Fbo? 1/E3
=(14b-1/12b) Fb* 1/EJ = 1/6 Fb%/EJ

1 = [2(1/4 -1/2 xib +1/4 x2b* ) Fo? 1EI dx + [ (12 -1/2 x1b ) 6 dx
= [1/4 x 14 xb +1/12 X% | Fb* VES + [1/2 x-1/4 xb | ©
=(1/ab-14b+1/12b) Fo? 1/EJ + (1/2b-1/4b) 6 =1/3 FbYEI

1% = [0 (vaxib? ) Fo? eI dx + [[(-12 x/b ) 8 dx = [1/12 02 ] Fo? /€S + [-1/4 %0 ] @
=(112b) Fo® 1/E3 + (-1/4b) 8 =1/3 Fb%EJ

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

ES>01.xxxx.087

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

08.12.24



PLV PER CASA ES>01.xxxx.090 REAZIONI 211120 ES>01.xxxx.090
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¢,W/ b b b X,U,H,p
V,=-F Bgc = -6 = -aT/b = -bF/EJ EJg, = EJ
V. =-F u, = -5 =-b°F/EJ EJc = EJ - 11/4F
W, = -W = -Fb Edys = EJ Edee = EJ <\,
W, =-W =-Fb EJy = EJ Edg, = EJ G |
Peg = -0 = -F/b Elep=EJ EJ, =EJ 4

C
) 1/4F 1/4F
qe=-9=-F/b EJoe = EJ EJe=EJ &/J./ZFb
F

AN

Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y. 9/4F

Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y. < glff,gF

Curvatura 6 asta BC positiva se convessa a destra con inizio B. B

Spostamento orizzontale assoluto u imposto al nodo A.

@ 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 211120

ES>01.xxxx.090

PROCEDIMENTO E RISULTATI 211120 ES>01.xxxx.090
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Schema di calcolo iperstatico
P 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 211120 ES>01.xxxx.090 PROCEDIMENTO E RISULTATI 211120

ES>01.xxxx.090

Quadro contributi PLV per iperstatica X=H,

- M, (X) M, (X) 6 M,M, M,0 MM, M (M/EI+B)dX | [XM M, /EJdx
AB b X 0 0 0 0 X ,
, , 0+0 1/3Xb%/EJ
BA b b-x 0 0 0 0 b*-2bx+x
BCh -b+1/2x -Fx -F/EJ Fbx-1/2Fx° Fb’/EJ-1/2FXb/EJ b-bx+1/4x> , ,
, , , , | (U/3+3/14)Fb/EY | 7112Xb7/E]
CBb |1/2b+1/2x Fb-Fx Fb/EJ| 1/2F0*1/2FX | 1/2FbYEJ+1/2FXb/ED | 1/4b%+1/2bx+1/4X
CDb |-1/2b+1/2x -Fb+Fx 0 |1/2Fb*Fox+1/2Fx? 0 1/4b%-1/2bx+1/4x , ,
, , (1/6+0)FbYEI | 1/12XbYEJ
DCb 1/2x Fx 0 1/2Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 11/4Fb-11/4Fx 0 0 0 0
0+0 0
FE b 0 -11/4Fx 0 0 0 0
FChb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -Fx+1/2qx° 0 0 0 0
, 0+0 0
GCb 0 1/2Fb-1/2gx 0 0 0 0
GH 2b 0 1/2Fb-1/4Fx 0 0 0 0
0+0 0
HG 2b 0 -1/4Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+5/4Fx+1/2gx> 0 0 0 0
, 0+0 0
El b 0 -11/4Fb+9/4Fx-1/2gx°| 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 9/4Fb%EJ Xb¥EJ
iperstatica X=H, -9/4F

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 211120 ES>01.xxxx.090 ES>01.xxxx.090

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1% = [[(xtb -1/2 x1b? ) Fb? 1/EI dx + [(1-1/2 b ) @ dx
= [1/2 X1 -116 xib? ] Fb? 1ED + [ x-1/4 b ] 0
=(12b-1/6b) Fb’ /EJ +(b-1/4b) 6 =13/12 Fb’/EJ

L = ['(112 -1/2 0% ) Fb? VBT dx + [(-1/2-1/2 x1b ) © dx
= [12 x-16 b* ] Fb? VES + [-1/2 x-1/4 x2b ]| ©
=(12b-v6b) Fb* 1VEJ + (-1/2b-1/4b) 8 =13/12 FbYEJ

10 = [2(1/2 - xtb +1/2 1% ) Fio? 1/EJ dx = [1/2 x -1/2 x2Ib +1/6 x1b? ] Fb? 1/E3
=(1/2b-1/2b+1/6 b ) Fb® 1/EJ = 1/6 Fb/EJ

1% = [2(1/2 X6 ) Fo? 1763 dx = [1/6 xb* ] Fb? 1/E3
=(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>01.xxxx.091 REAZIONI 955375 ES>01.xxxx.091
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Reazioni iperstatiche in soluzione: X=V,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y.

Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta BC positiva se convessa a destra con inizio B.
Spostamento orizzontale assoluto u imposto al nodo D.
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PROCEDIMENTO E RISULTATI 955375 ES>01.xxxx.091
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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
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PROCEDIMENTO E RISULTATI 955375 ES>01.xxxx.091 PROCEDIMENTO E RISULTATI 955375 ES>01.xxxx.091

Quadro contributi PLV per iperstatica X=V,

S IM M, (%) ) MM, M,0 MM,  [[M M /EJ+6)dx | [XM,M /EJdx
AB b -2% -2Fx 0 4FX 0 a4y’ , ,
, , , ,| (4/3+0)FbY/ET | 4/3Xb’/EJ
BA b 2b-2x 2Fb-2Fx 0 4Fb"-8Fbx+4Fx 0 4b°-8bx+4x
BCb [-2b+x -2Fb -Fb/EJ| 4Fb*-2Fbx | 2Fb’/EJ-FXb/EJ| 4b*4bx+x> , ,
, , , , | (3+3/2)Fb/EJ | 7/3Xb/E
CBb b+x 2Fb Fb/EJ 2Fb“+2Fbx Fb“/EJ+Fxb/EJ | b™+2bx+X
CDb | -b+x -2Fb+2Fx 0 |2Fb*-4Fbx+2Fx’° 0 b?-2bx+x> , ,
, , (2/3+0)Fb¥EJ | 1/3Xb*EJ
DCb X 2FX 0 2FX 0 X
DE b 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 11/4Fb-11/4Fx 0 0 0 0
0+0 0
FE b 0 -11/4Fx 0 0 0 0
FChb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -Fx+1/2gx° 0 0 0 0
, 0+0 0
GCb 0 1/2Fb-1/2gx 0 0 0 0
GH2b | © 1/2Fb-1/4Fx 0 0 0 0
0+0 0
HG2b | © -1/4Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+5/4Fx+1/2qx> 0 0 0 0
, 0+0 0
El b 0 |-11/4Fb+9/4Fx-1/2gx°| 0 0 0 0
D cedimento nodo -H,,u, -2Fb*/EJ
totali 9/2Fb*/EJ AXbYEJ
iperstatica X=V, -9/8F

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 955375 ES>01.xxxx.091 ES>01.xxxx.091

%= (a2 b 1E3 dx = [413 x0? ] b7 1/ES
=(4/3b) b* 1/EJ = 4/3 bYE

L= (4 -8 x/b +4 1% ) b” UEI dx = [4 x -4 X% +413 x1b? | b7 1/E]
=(4b-4b+4/3b) b* 1/EJ = 4/3 bYEJ

L% = [2(4 -4 x1b + x2b* ) b* VEI dx = [4 x -2 51 +1/3 X702 ] b 1/E
=(4b-2b+1/3b) b* 1/EJ =7/3 bY/EJ

L% = [2(1 +2 xib + x%b? ) b2 1/EJ dx = [ x + X% +1/3 X*/b? || b® 1/ES
=(b+b+1/3b)b*1EJ = 7/3 bYEJ

L% = [2(1-2 b +xb? ) b? VEI dx = [ x - x¥b +1/3 x°/b? ] b? 1/E3
=(b-b+1/3b) b*1/EJ = 1/3 bYEJ

L% = [2( ) b2 13 dx = [1/3 b7 ] b? 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ

1 = [*(a xi0? ) Fb? VEI dx = [4/3 0% ]| Fb? 1/E
=(4/3b) Fb® 1/EJ = 4/3 Fb%/EJ

12 = ['(4 -8 xtb +4xC1b% ) Fb* VED dx = [4 x -4 xCb +413 x1b* | Fb? 1/E
=(4b-ab+4/3b) Fb® 1/EJ = 4/3 Fb/E]

1 =[(4-2xb) Fo? UEI ax + [[(2-xb) © dx = [4x-xb ] Fb? VES + [2x-1/2x%b ] 0
=(4b-b)F*1EJ +(2b-12b) 6 =92 FbY/EJ

L0 =[(2+2xb ) Fb? UEI dx + [[(-1-xb ) 6 dx=[2x+xb ] Fo? 1€ + [-x-12xb ] 6
=(2b+b)Fo’1/EI +(-b-1/2b) 8 =9/2 FbYEJ

10 = [2(2 -4 xtb +2 X1 ) Fb? 1/E3 dx = [2 x -2 X +2/3 xb* | Fb? 1/E3
=(2b-2b+2/3b) Fb* 1/EJ = 2/3 Fb’/EJ

1 = [2(2 %0* ) Fb 13 dx = [2/3 X107 ] Fb? 1/ES
=(2/3b) Fb® L/EJ =2/3 FbYEJ

@ 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>01.xxxx.093 REAZIONI 212423 ES>01.xxxx.093

ya l"" 5/4F !
2 B N A |
I H 15/8F 15/8F 7
G 7/4Fb ™ F§/4F
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-
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b 5F
D E
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11/4F
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r A F H:ID
N\ . =
= H ’ a
¢,W/ b b b X,Uu,H,p
V, =-F Bcp = -0 = -aT/b = -bF/EJ EJ. = EJ S
V. =-F u, = -5 = -b°F/EJ EJec = EJ - ol NS 11/4F
W, =-W =-Fb Ed,g = EJ EJe = EJ <\, c F
C——7—— c= F
W, =-W =-Fb EJye = EJ Edg, = EJ G 7IaF

Pes = -9 = -Flb Ede = EJ EJ,, = EJ A

C
) 1/4F 1/4F
qe=-9=-F/b EJ,e = EJ EJ.=EJ &/J./ZFb
F

Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y. 714F
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y. < ng,gF
Curvatura 6 asta CD positiva se convessa a destra con inizio C. B
Spostamento orizzontale assoluto u imposto al nodo A.

@ 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 212423

ES>01.xxxx.093

PROCEDIMENTO E RISULTATI 212423 ES>01.xxxx.093
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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
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PROCEDIMENTO E RISULTATI 212423 ES>01.xxxx.093 PROCEDIMENTO E RISULTATI 212423

ES>01.xxxx.093

Quadro contributi PLV per iperstatica X=H,

- M, (X) M, (X) 6 M,M, M,0 MM, M (M /EJ+8)dx | [XM, M, /EJdx
AB b X 0 0 0 0 ' ,
, , 0+0 1/3Xb%EJ
BA b b-x 0 0 0 0 b°-2bx+x
BCh -b+1/2x -Fx 0 Fbx-1/2Fx° 0 b2-bx+1/4x> , ,
, , , ,| (U3+0)FBY/ET | 7/12Xb7/E]
CBb |1/2b+1/2x Fb-Fx 0 1/2Fb*-1/2Fx 0 1/4b%+1/2bx+1/4x
CDb |-1/2b+1/2x -Fb+Fx -FO/EJ| 1/2Fb*-Fbx+1/2Fx? | 1/2Fb*/EJ-1/2Fxb/EJ | 1/40°-1/2bx+1/4%° , ,
, , (1/6+1/4)FbYEI | 1/12Xb*/EJ
DCb 1/2x Fx Fb/EJ 1/2Fx 1/2Fxb/EJ 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 11/4Fb-11/4Fx 0 0 0 0
0+0 0
FE b 0 -11/4Fx 0 0 0 0
FChb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -Fx+1/2qx° 0 0 0 0
, 0+0 0
GCb 0 1/2Fb-1/2gx 0 0 0 0
GH 2b 0 1/2Fb-1/4Fx 0 0 0 0
0+0 0
HG 2b 0 -1/4Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+5/4Fx+1/2gx> 0 0 0 0
, 0+0 0
El b 0 -11/4Fb+9/4Fx-1/2gx°| 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 714FbEJ Xb¥EJ
iperstatica X=H, -71AF

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>01.xxxx.093

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1% = [2( b -1/2 x1b? ) Fb? 1/EI dx = [1/2 X% -1/6 x1b? | Fb? 1/E3
=(1/2b-1/6 b ) Fb® 1/EJ = 1/3 Fb%EJ

1 = [(1/2 -1/2 ¥ib? ) Fb 13 dx = [1/2 x -1/6 b7 ] Fb? 1/ES
=(1/2b-1/6 b)) Fb* 1/EJ = 1/3 Fb%/EJ

1 = [2(1/2 - xtb +1/2 X1 ) Fb? WEI dx + [ (1/2 172 x1b ) © dx
= [1/2 x-1/2 x2b +1/6 X2 ]| Fo? 1/E3 + [1/2x-1/4 b ] ©
=(1/2b-1/2b+1/6b ) Fb? 1/EJ + (1/2b-1/4b) 6 =5/12 FbY/EJ

1 = [ (12 b? ) Fo? UEI dx + [ (-2 xib ) 8 dx = [1/6 0% ]| Fb? 1/E3 + [-1/4 %0 ] @
=(/6b) Fb® 1/EJ + (-1/4b) © =5/12 Fb%EJ

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

ES>01.xxxx.093

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

08.12.24



PLV PER CASA

ES>01.xxxx.096

y,v,\V,q q l
LL
g [y
T H
G
b
D
1 B
c H///
b
|
E 4
N u|

K\ ’

¢’W/ b b X,u,H,p
V,=-F 85 = -0 =-aT/b = -bF/EJ EJ. =EJ
Ve=-F Up = -3 = -b°F/EJ EJe = EJ
W, = -W = -Fb Edu = EJ EJee = EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
Pcg = -0 =-F/b EJ,=EJ EJ, =EJ
Ogy = -0 =-F/b EJ,e =EJ EJ.=EJ
Reazioni iperstatiche in soluzione: X=H,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta BC positiva se convessa a destra con inizio B.
Spostamento orizzontale assoluto u imposto al nodo D.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 934988

ES>01.xxxx.096
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AZIONI INTERNE 934988

ES>01.xxxx.096
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PROCEDIMENTO E RISULTATI 934988 ES>01.xxxx.096
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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
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PROCEDIMENTO E RISULTATI 934988

ES>01.xxxx.096

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 934988

ES>01.xxxx.096

- M, (X) M, (X) ] MM, M,0 MM, M, (M/EI+8)dX | [XM M, /EJdx
AB b X 0 0 0 0 X ,
, , 0+0 1/3Xb*/EJ
BA b b-x 0 0 0 0 b®-2bx+x
BCh -b+1/2x -3/4Fx -Fb/EJ 3/4Fbx-3/8Fx Fb?/EJ-1/2FXb/EJ b-bx+1/4x> , ,
, , , , | (U4+314)FD/ET | 7/12Xb°IE
CBb |1/2b+1/2x 3/4Fb-3/4Fx Fb/EJ 3/8Fb>-3/8Fx 1/2Fb*/EJ+1/2FXb/EJ | 1/40°+1/2bx+1/4X
CDb |-1/2b+1/2x|  -3/4Fb+3/4Fx 0 |3/8Fb*-3/4Fbx+3/8FX* 0 1/4b%-1/2bx+1/4x° , ,
, , (1/8+0)Fb*/EJ | 1/12Xb%EJ
DCb 1/2x 3/4Fx 0 3/8Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 13/4Fb-13/4Fx 0 0 0 0
0+0 0
FE b 0 -13/4Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 -Fx+1/2gx° 0 0 0 0
, 0+0 0
GCb 0 1/2Fb-1/2qx 0 0 0 0
GH 2b 0 1/2Fb+3/4Fx-1/2gx°| 0 0 0 0
, 0+0 0
HG 2b 0 -5/4Fx+1/2gx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+9/4Fx 0 0 0 0
0+0 0
Elb 0 -13/4Fb+9/4Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb/EJ
totali 1/8Fb%/EJ Xb¥EJ
iperstatica X=H, -1/8F
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 934988 ES>01.xxxx.096 ES>01.xxxx.096

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1% = [ (3/4 x/b -3/8 x2ib* ) Fb* VEI dx + [ (1-1/2xIb ) © dx
= [3/8 %1 -1/8 X% ] Fb? 1ED + [ x-1/4 X0 ] 0
=(3/8b-1/8b) Fb’ 1/EJ +(b-1/4b) 6 = FbYEJ

1% = ["(3/8 -3/8 xib? ) Fb? VE dx + [ (-1/2-1/2 x1b ) © dx
= [3i8 x-1/8 xb* ] Fb? 1ES + [-1/2 x-1/4 x2b ]| ©
=(3/8b-1/8b) Fb’ 1/EJ +(-1/2b-1/4b )6 = Fb’EJ

1% = [\ (3/8 -314 xib +3/8 x/b” ) Fb? UEJ dx = [3/8 x -3/8 X%/ +1/8 xb | Fb* 1/E
=(3/8b-3/8b+1/8b ) Fb® 1/EJ = 1/8 Fb/EJ

1% = ['(a/8 x2b* ) Fb? 1/E3 dx = [1/8 xib* ] Fb? 1/E3
=(1/8b) Fb® 1/EJ = 1/8 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>01.xxxx.097

y,v,V,q q l
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b
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b
€ A F
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oW b b X,U,H,p
V,=-F 8,. =-8=-aT/b = -bF/EJ EJ.. = EJ
V. =-F u, = -3 =-b’F/EJ EJee = EJ
W, =-W =-Fb EJ,g =EJ EJc =EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
Pcg = -0 =-F/b EJop =EJ EJ, =EJ
Ogy =-0=-F/b EJpe = EJ EJe=EJ
Reazioni iperstatiche in soluzione: X=H,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta AB positiva se convessa a destra con inizio A.
Spostamento orizzontale assoluto u imposto al nodo A.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 209775

ES>01.xxxx.097
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AZIONI INTERNE 209775

ES>01.xxxx.097
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PROCEDIMENTO E RISULTATI 209775 ES>01.xxxx.097
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Schema di calcolo iperstatico
P 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 209775

ES>01.xxxx.097

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 209775

ES>01.xxxx.097

- M, (X) M, (X) ] MM, M,0 MM, M, (M/EI+8)dx | [XM M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ X , ,
, , , (0+1/2)Fb*/EJ | 1/3Xb*/EJ
BADb b-x 0 Fb/EJ 0 Fb’/EJ-FXb/EJ b2-2bx+x
BCb -b+1/2x -3/4Fx 0 3/4Fbx-3/8Fx 0 bZ-bx+1/4x° , ,
, , , ,| (UA+0)FbY/EJ | 7/12Xb/E]
CBb |1/2b+1/2x 3/4Fb-3/4Fx 0 3/8Fb>-3/8Fx 0 1/40°+1/2bx+1/4X
CDb |-1/2b+1/2x|  -3/4Fb+3/4Fx 0 |3/8Fb*3/4Fbx+3/8FX 0 1/4b°-1/2bx+1/4%° , ,
, , (1/8+0)Fb*/EJ | 1/12Xb%EJ
DCb 1/2x 3/4Fx 0 3/8Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 13/4Fb-13/4Fx 0 0 0 0
0+0 0
FE b 0 -13/4Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 -Fx+1/2gx° 0 0 0 0
, 0+0 0
GCb 0 1/2Fb-1/2qx 0 0 0 0
GH 2b 0 1/2Fb+3/4Fx-1/2gx°| 0 0 0 0
, 0+0 0
HG 2b 0 -5/4Fx+1/2gx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+9/4Fx 0 0 0 0
0+0 0
Elb 0 -13/4Fb+9/4Fx 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 15/8Fb*/EJ Xb¥EJ
iperstatica X=H, -15/8F
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 209775 ES>01.xxxx.097

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L= [(xb) 6 dx=[12xb] 0
=(12b)6 =1/2 FbYEJ

1= [(-1+xb) 6 dx=[-x+12xm] 6
=(-b+1/2b) 6 =1/2 FbYEJ

1% = [*(314 xtb -3/8 x2b* ) Fb? 1/E3 dx = [3/8 xb -1/8 x°/b? ] Fb? 1/E3
=(3/8b-1/8b ) Fb’ 1/EJ = 1/4 Fb%/EJ

1% = [(3/8 -3/8 x2b* ) Fb* 1/EJ dx = [3/8 x -1/8 x°/b? || Fb? 1/
=(3/8b-1/8b ) Fb’ 1/EJ = 1/4 Fb%/EJ

1% = [\ (3/8 -3/4 xib +3/8 x/b” ) Fb? VEJ dx = [3/8 x -3/8 X2/ +1/8 xb* | Fb® 1/E
=(3/8b-3/8 b +1/8 b ) Fb* 1/EJ = 1/8 Fb’/EJ

1% = [2(3/8 x1b? ) Fb* 1/EJ dx = [1/8 x*b? ], Fb? 1/E3
=(1/8b) Fb® L/EJ =1/8 FbYEJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24
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PLV PER CASA ES>01.xxxx.104 REAZIONI 210089 ES>01.xxxx.104

y,v,\V,q H < [
- 5/4F
4 B\ A I
T H w_ |/ 23124F 23/24F / 51aF
G 1/12Fb =
1/12F 1/12F
H
-
1/4F
b o
D
1 B
7
9/4Fb
H 57\ 5/4F
E
D¢ 3 E
7I2F
b o D E
—
13/24 / 9laF
~ 9/4Fb
23/12F
|
E 4
N u|
o '
¢,W/ b b b XU,H,p
V F 0 0 T/b = -bF/EJ EJ EJ Ve
=- =-0=-0 =- = 1/2Fb 13/24Fb
. a8 3 EF <\ x|\ 13724F 9l4F
Ve =-F Up =-0=-b"F/EJ EJ..=EJ A c e
W, =-W =-Fb EJ,z =EJ EJc =EJ e c
WG =-W=-Fb E‘]BC =EJ E‘]GH =EJ ® J 1/4F 1/4F
Pee = -0 = -F/b Edep = EJ EJ,, = EJ 1/2Fb floch F
Pec =-0=-F/b EJpe =EJ EJe=EJ 1/52/ék'; o
F
c
gl
23/24F
25/24Fb
1/12F
Reazioni iperstatiche in soluzione: X=H,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y. I 112F
Jy; - X,z - 8,, riferimento locale asta YZ con origine in Y. R RN
Curvatura 6 asta AB positiva se convessa a destra con inizio A. B

Spostamento orizzontale assoluto u imposto al nodo D.
@ 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 210089

ES>01.xxxx.104
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@ Adolfo Zavelani Rossi, Politecnico di Milano

,vers.27.03.13

08.12.24

PROCEDIMENTO E RISULTATI 210089 ES>01.xxxx.104
) k
H
G
172 0
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A\ ul
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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 210089

ES>01.xxxx.104

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 210089

ES>01.xxxx.104

- M, (X) M, (X) ) MM, M,0 MM, M (M/EI+8)dx | [XM M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ X , ,
, , , (0+1/2)Fb*/EJ | 1/3Xb*/EJ
BAD b-x 0 Fb/EJ 0 Fb’/EJ-FXb/EJ b2-2bx+X
BCb -b+1/2x -Fx 0 Fbx-1/2Fx” 0 b2-bx+1/4x° , ,
, , , ,| (U3+0)FB’/E | 7/12Xb7/EJ
CBb |1/2b+1/2x Fb-Fx 0 1/2Fb*-1/2Fx 0 1/4b°+1/2bx+1/4x
CDb |-1/2b+1/2x| -1/2Fb+1/2Fx 0 |1/4Fb*1/2Fbx+1/4FX> 0 1/4b°-1/2bx+1/4%° , ,
, , (1/12+0)Fb*/EJ | 1/12Xb*/EJ
DCb 1/2x 1/2Fx 0 1/4Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 9/4Fb-9/4Fx 0 0 0 0
0+0 0
FE b 0 -9/4Fx 0 0 0 0
FCb 0 1/2gx> 0 0 0 0
, 0+0 0
CEb 0 -1/2Fb+Fx-1/2gx°| 0 0 0 0
CGb 0 -Fx+1/2gx° 0 0 0 0
, 0+0 0
GCb 0 1/2Fb-1/2qgx 0 0 0 0
GH 2b 0 1/2Fb-1/4Fx 0 0 0 0
0+0 0
HG 2b 0 -1/4Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+5/4Fx 0 0 0 0
0+0 0
Elb 0 -9/AFb+5/4Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb/EJ
totali -1/12Fb*/EJ Xb¥EJ
iperstatica X=H, 1/12F
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>01.xxxx.104

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L= [(xb) 6 dx=[12xb] 0
=(12b)6 =1/2 FbYEJ

1= [(-1+xb) 6 dx=[-x+12xm] 6
=(-b+1/2b) 6 =1/2 FbYEJ

1 = ['( b 172 X¥1b? ) Fb? UE dx = [1/2 x21b -1/6 xib* | Fb? 1/E
=(1/2b-1/6 b ) Fb* 1EJ = 1/3 Fb’/EJ

1% = [*(1/2 172 x2b* ) Fb? 1/ED dx = [1/2 x -1/6 x°/b? ] Fb? 1/E
=(1/2b-1/6 b)) Fb’ 1/EJ = 1/3 Fb%/EJ

1% = [2(1/4 -1/2 xib +1/4 x2Ib* ) Fb? VE dx = [1/4 x -1/4 X +1/12 xib? | Fb? 1/E3
=(1/4b-1/4b+1/12 b ) Fb® 1/EJ = 1/12 Fb%EJ

1 = [*(1/a xi0? ) Fb? VD dx = [1/12 xb? | Fb2 1/E
=(1/12b) Fb® LEJ =1/12 FbYEJ

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

ES>01.xxxx.104

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

08.12.24



PLV PER CASA ES>01.xxxx.108 REAZIONI 213396 ES>01.xxxx.108

y,v,\V,q
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b -
1/2F 1/2F
D E
5/12F_|| / 9/4F
I 9/4Fb
| 5/3F 1/2F
P F — =)
E 4
N u|
o '
¢,W/ b b b XU,H,p
V,=-F 85 = -0 =-aT/b = -bF/EJ EJ. =EJ 5/3F P/ZF
3 1/2Fb 5/12Fh
Ve =-F U, =-0=-b°F/EJ EJ.. =EJ N RSL ¥\ 5/12F 9/4F
—— e
W, =-W =-Fb EJs =EJ EJ.g=EJ G c F
W, =-W =-Fb EJy = EJ Edg, = EJ A c
— - — — ® J 1/4F 1/4F
Pce = -0 =-F/b EJep =EJ EJ, =EJ 1/2Fb c X F
Ppe =-0= -F/b E‘]DE =EJ E‘JIE =EJ F 5/4F 5/4F
1/2Fb
1/2F 1/2F
c
[t/ 13/12F
" 11/12Fb
1/6F
Reazioni iperstatiche in soluzione: X=H,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y. Uf/'c:st
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y. <, 13/12F
Curvatura 6 asta BC positiva se convessa a destra con inizio B. B

Spostamento orizzontale assoluto u imposto al nodo D.
@ 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 213396

ES>01.xxxx.108

PROCEDIMENTO E RISULTATI 213396

ES>01.xxxx.108
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

08.12.24
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Schema di calcolo iperstatico
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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>01.xxxx.108

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 213396

ES>01.xxxx.108

- M, (X) M, (%) ] MM, M, 0 MM, M (M/EI+8)dX | [XM M, /EJdx
AB b X 0 0 0 0 X ,
, , 0+0 1/3Xb*/EJ
BA b b-x 0 0 0 0 b®-2bx+x
BCh -b+1/2x -Fx -Fb/EJ Fbx-1/2Fx° Fb’/EJ-1/2FXb/EJ b-bx+1/4x> , ,
, , , , | (1/3+3/4)Fb’/ET | 7/12Xb7/EJ
CBb |1/2b+1/2x Fb-Fx Fb/EJ 1/2Fb-1/2Fx 1/2Fb*/EJ+1/2FXb/EJ | 1/40°+1/2bx+1/4X
CDb |-1/2b+1/2x|-1/2Fb+1/2Fx| 0 |1/4Fb*1/2Fbx+1/4Fx’ 0 1/4b%-1/2bx+1/4x° s ,
, , (1/12+0)Fb*/EJ | 1/12Xb*/EJ
DCb 1/2x 1/2Fx 0 1/4Fx 0 1/4x
DE b 0 12Fx-1/2qX° | 0 0 0 0
, 0+0 0
EDDb 0 -1/2Fx+1/2gx 0 0 0 0
EF b 0 9/4Fb-9/4Fx | 0 0 0 0
0+0 0
FE b 0 -9/4Fx 0 0 0 0
FCb 0 1/2Fx 0 0 0 0
0+0 0
CEb 0 -1/2Fb+1/2Fx| 0O 0 0 0
CGb 0 -Fx+1/2gx° 0 0 0 0
, 0+0 0
GCb 0 1/2Fb-1/2qx 0 0 0 0
GH 2b 0 1/2Fb-1/4Fx | 0O 0 0 0
0+0 0
HG 2b 0 -1/4Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+5/4Fx 0 0 0 0
0+0 0
Elb 0 -9/4Fb+5/4Fx| 0O 0 0 0
D cedimento nodo -H,,u, -Fb/EJ
totali 1/6Fb%/EJ Xb¥EJ
iperstatica X=H, -1/6F
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>01.xxxx.108 ES>01.xxxx.108

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1% = [[(xtb -1/2 x1b? ) Fb? 1/EI dx + [(1-1/2 b ) @ dx
= [1/2 X1 -116 xib? ] Fb? 1ED + [ x-1/4 b ] 0
=(12b-1/6b) Fb’ /EJ +(b-1/4b) 6 =13/12 Fb’/EJ

L = ['(112 -1/2 0% ) Fb? VBT dx + [(-1/2-1/2 x1b ) © dx
= [12 x-16 b* ] Fb? VES + [-1/2 x-1/4 x2b ]| ©
=(12b-v6b) Fb* 1VEJ + (-1/2b-1/4b) 8 =13/12 FbYEJ

1% = [2(1/4 -1/2 xib +1/4 x2ib* ) Fb? VEJ dx = [1/4 x -1/4 X¥Jb +1/12 xib? | Fb? 1/E3
=(1/4b-1/4b+1/12b ) Fb®> 1/EJ = 1/12 Fb*/EJ

1% = [2(v/a xb? ) Fb? 1/ED dx = [1/12 X2 ] Fb? 1/E
=(112b) Fo® 1/EJ = 1/12 FbYEJ

@ 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>01.xxxx.111

y.v.V.q

lu

oW’ ‘ b ‘ b
V, =-F Bcp = -8 = -aT/b = -bF/EJ
V. =-F u, = -5 = -b°F/EJ
W, =-W =-Fb EJy =EJ
W, =-W =-Fb EJ,c=EJ
Pes =-0=-F/b EJ,=EJ
Ppe = -0 =-F/b EJpe = EJ

Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y.

Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta CD positiva se convessa a destra con inizio C.
Spostamento orizzontale assoluto u imposto al nodo A.

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

Eder = EJ
Edp = EJ
Edee = EJ
Edgy = EJ
EJ,, = EJ
EJe = EJ

08.12.24

REAZIONI 211522

ES>01.xxxx.111

H— —
5/4F
B A I
—P
11/6F 11/6F w | /5i4F
5/3Fb Fb
5/3F 5/3F
H
-
1/4F
9/4Fb
5717\ 5/4F
E
D E
712F 712F
1/2F 1/2F
D E
1/3F o/aF
"1 oiarp
19/6F 1/2F
19/6F 1/2F
1/2Fb 1/3Fb
14F <, 1/3F 9/4F
—
G c F
G, N\ C
—>,
Jﬁ 1/4F
1/2Fb c N F
F «—
5/4F 5/4F
1/2Fb
1/2F 1/2F
c
1/ 11/6F
™1 vierb
5/3F

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

08.12.24



AZIONI INTERNE 211522
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

08.12.24

PROCEDIMENTO E RISULTATI 211522 ES>01.xxxx.111
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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 211522 ES>01.xxxx.111

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 211522

ES>01.xxxx.111

- M, (X) M, (%) ] MM, M,0 MM, M (M/EI+6)dX |[XM M, /EJdx
AB b X 0 0 0 0 ' ,
, , 0+0 1/3Xb*/EJ
BA b b-x 0 0 0 0 b“-2bx+x
BCh -b+1/2x -Fx 0 Fbx-1/2Fx° 0 b-bx+1/4x> , ,
, , , ,| (U3+0)Fb/EJ | 7/12Xb7/EJ
CBb |1/2b+1/2x Fb-Fx 0 1/2Fb-1/2Fx 0 1/4b°+1/2bx+1/4x
CDb |-1/2b+1/2x| -1/2Fb+1/2Fx | -Fb/EJ | 1/4Fb*1/2Fbx+1/4Fx’ | 1/2Fb*/EJ-1/2FXb/EJ | 1/40°-1/2bx+1/4%° , ,
, , (1/12+1/4)FB%/EJ| 1/12Xb*/EJ
DCb 1/2x 1/2Fx Fb/EJ 1/4Fx 1/2Fxb/EJ 1/4x
DE b 0 12Fx-1/2qX° | 0 0 0 0
, 0+0 0
EDDb 0 -1/2Fx+1/2gx 0 0 0 0
EF b 0 9/4Fb-9/4Fx | 0 0 0 0
0+0 0
FE b 0 -9/4Fx 0 0 0 0
FCb 0 1/2Fx 0 0 0 0
0+0 0
CEb 0 -1/2Fb+1/2Fx| 0O 0 0 0
CGb 0 -Fx+1/2gx° 0 0 0 0
, 0+0 0
GCb 0 1/2Fb-1/2qx 0 0 0 0
GH 2b 0 1/2Fb-1/4Fx | 0O 0 0 0
0+0 0
HG 2b 0 -1/4Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+5/4Fx 0 0 0 0
0+0 0
Elb 0 -9/4Fb+5/4Fx| 0O 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 5/3Fb¥EJ Xb¥EJ
iperstatica X=H, -5/3F
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 211522 ES>01.xxxx.111

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1% = [2( b -1/2 x1b? ) Fb? 1/EI dx = [1/2 X% -1/6 x1b? | Fb? 1/E3
=(1/2b-1/6 b ) Fb® 1/EJ = 1/3 Fb%EJ

1 = [(1/2 -1/2 ¥ib? ) Fb 13 dx = [1/2 x -1/6 b7 ] Fb? 1/ES
=(1/2b-1/6 b)) Fb* 1/EJ = 1/3 Fb%/EJ

1 = [2(1/4 -1/2 xib +1/4 x2b* ) Fo? 1EI dx + [ (1/2-1/2 x1b ) 6 dx
= [1/4 x-14 x2b +1/12 X% | Fb* VES + [172 x-1/4 xb | ©
=(1/ab-14b+1/12b) Fo? 1/EJ + (1/2b-1/4b) 6 =1/3 FbY/EI

1 = [0 (vaxib? ) Fo? eI dx + [[(-12 x/b ) 8 dx = [1/12 X702 . Fb? /€S + [-1/4 b ] @
=(112b) Fo® 1/E3 + (-1/4b) 8 =1/3 Fb%EJ

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

ES>01.xxxx.111

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

08.12.24



PLV PER CASA

ES>01.xxxx.120

REAZIONI 210011

ES>01.xxxx.120

y,v,\V,q
Y
G
b
D
1 B
c H///
b
<+ A F
S A
4 q
“T
¢,W/ b b b X,Uu,H,p
V,=-F 85 = -0 =-aT/b = -bF/EJ EJ. =EJ
V. =-F Up = -8 = -b°F/EJ EJec = EJ
W, =-W =-Fb EJs =EJ EJ.g=EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
Uer = -q = -F/b EJep = EJ EJ, =EJ
py =-0=-Flb EJpe =EJ EJc=EJ
Reazioni iperstatiche in soluzione: X=H,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta BC positiva se convessa a destra con inizio B.
Spostamento orizzontale assoluto u imposto al nodo D.
@ 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



AZIONI INTERNE 210011 ES>01.xxxx.120 PROCEDIMENTO E RISULTATI 210011 ES>01.xxxx.120
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@ 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 210011

ES>01.xxxx.120

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 210011

ES>01.xxxx.120

- M, (X) M,(X) ) MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 0 0 0 X ,
, , 0+0 1/3Xb*EJ
BA b b-x 0 0 0 0 b”-2bx+x
BCh -b+1/2x -3/4Fx -Fb/EJ 3/4Fbx-3/8Fx> Fb%/EJ-1/2FXb/EJ b-bx+1/4x° , ,
, , , , | (U4+314)FD/EY | 7/12Xb°IE
CBb |1/2b+1/2x| 3/4Fb-3/4Fx | Fb/EJ 3/8Fb>-3/8Fx 1/2Fb°/EJ+1/2FXb/EJ | 1/4b°+1/2bx+1/4X
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx 0 |3/8Fb*-3/4Fbx+3/8Fx> 0 1/4b>-1/2bx+1/4%> , ,
, , (1/8+0)Fb¥EJ | 1/12XbY/EJ
DCb 1/2x 3/4Fx 0 3/8FX 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 7/2Fb-4Fx+1/2qx°| 0 0 0 0
, 0+0 0
FEb 0 -3Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+1/2Fx 0 0 0 0
0+0 0
HG 2b 0 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2gx 0 0 0 0
IEDb 0 3Fb+1/2Fx 0 0 0 0
0+0 0
Elb 0 -7/12Fb+1/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb*/EJ
totali 1/8Fb%/EJ Xb¥/EJ
iperstatica X=H, -1/8F
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 210011 ES>01.xxxx.120 ES>01.xxxx.120

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1% = [ (3/4 x/b -3/8 x2ib* ) Fb* VEI dx + [ (1-1/2xIb ) © dx
= [3/8 %1 -1/8 X% ] Fb? 1ED + [ x-1/4 X0 ] 0
=(3/8b-1/8b) Fb’ 1/EJ +(b-1/4b) 6 = FbYEJ

1% = ["(3/8 -3/8 xib? ) Fb? VE dx + [ (-1/2-1/2 x1b ) © dx
= [3i8 x-1/8 xb* ] Fb? 1ES + [-1/2 x-1/4 x2b ]| ©
=(3/8b-1/8b) Fb’ 1/EJ +(-1/2b-1/4b )6 = Fb’EJ

1% = [\ (3/8 -314 xib +3/8 x/b” ) Fb? UEJ dx = [3/8 x -3/8 X%/ +1/8 xb | Fb* 1/E
=(3/8b-3/8b+1/8b ) Fb® 1/EJ = 1/8 Fb/EJ

1% = ['(a/8 x2b* ) Fb? 1/E3 dx = [1/8 xib* ] Fb? 1/E3
=(1/8b) Fb® 1/EJ = 1/8 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>01.xxxx.122

y,v,\V,q
Y
G
b
D
1 B
c H///
b
<+ A F
S A
4 q
“T
¢,W/ b b b X,Uu,H,p
V,=-F 8,. =-8=-aT/b = -bF/EJ EJ.. = EJ
V. =-F Up = -5 = -b°F/EJ Edee = EJ
W, =-W =-Fb EJ,g =EJ EJ.c =EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
Jer =-q =-F/b EJop, =EJ EJ, =EJ
py =-0=-Flb EJpe = EJ EJe=EJ
Reazioni iperstatiche in soluzione: X=H,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta AB positiva se convessa a destra con inizio A.
Spostamento orizzontale assoluto u imposto al nodo D.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 956427

ES>01.xxxx.122
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

E
2F

08.12.24



AZIONI INTERNE 956427

ES>01.xxxx.122 PROCEDIMENTO E RISULTATI 956427 ES>01.xxxx.122
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 956427

ES>01.xxxx.122

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 956427

ES>01.xxxx.122

- M, (X) M,(X) ) MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ ' . ,
, , , (0+1/2)Fb%EJ | 1/3Xb*/EJ
BAD b-x 0 Fb/EJ 0 Fb’/EJ-Fxb/EJ b2-2bx+x
BCh -b+1/2x -3/4Fx 0 3/4Fbx-3/8Fx> 0 b-bx+1/4x> , ,
, , , ,| (L4+0)Fb/EJ | 7/12Xb7/EJ
CBb |1/2b+1/2x| 3/4Fb-3/4Fx 0 3/8Fb>-3/8Fx 0 1/4b*+1/2bx+1/4x
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx 0 |3/8Fb*-3/4Fbx+3/8Fx> 0 1/4b>-1/2bx+1/4%> , ,
, , (1/8+0)Fb¥/EJ | 1/12XbY/EJ
DCb 1/2x 3/4Fx 0 3/8FX 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 7/2Fb-4Fx+1/2qx°| 0 0 0 0
, 0+0 0
FEb 0 -3Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+1/2Fx 0 0 0 0
0+0 0
HG 2b 0 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2gx 0 0 0 0
IEDb 0 3Fb+1/2Fx 0 0 0 0
0+0 0
Elb 0 -7/12Fb+1/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb*/EJ
totali -1/8Fb%EJ Xb¥/EJ
iperstatica X=H, 1/8F
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 956427 ES>01.xxxx.122

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L= [(xb) 6 dx=[12xb] 0
=(12b)6 =1/2 FbYEJ

1= [(-1+xb) 6 dx=[-x+12xm] 6
=(-b+1/2b) 6 =1/2 FbYEJ

1% = [*(314 xtb -3/8 x2b* ) Fb? 1/E3 dx = [3/8 xb -1/8 x°/b? ] Fb? 1/E3
=(3/8b-1/8b ) Fb’ 1/EJ = 1/4 Fb%/EJ

1% = [(3/8 -3/8 x2b* ) Fb* 1/EJ dx = [3/8 x -1/8 x°/b? || Fb? 1/
=(3/8b-1/8b ) Fb’ 1/EJ = 1/4 Fb%/EJ

1% = [\ (3/8 -3/4 xib +3/8 x/b” ) Fb? VEJ dx = [3/8 x -3/8 X2/ +1/8 xb* | Fb® 1/E
=(3/8b-3/8 b +1/8 b ) Fb* 1/EJ = 1/8 Fb’/EJ

1% = [2(3/8 x1b? ) Fb* 1/EJ dx = [1/8 x*b? ], Fb? 1/E3
=(1/8b) Fb® L/EJ =1/8 FbYEJ

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

ES>01.xxxx.122

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PLV PER CASA

ES>01.xxxx.124

y,v,\V,q
Y
G
b
D
1 B
c H///
b
<+ A F
S A
4 q

“T

¢,W/ b b b X,Uu,H,p
V,=-F 8cp = -6 = -aT/b = -bF/E] EJ. =EJ
V. =-F Uy = -8 = -b°F/EJ EJec = EJ
W, = -W = -Fb EJus = EJ EJes = EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
Uer = -q = -F/b EJep = EJ EJ, =EJ
Py =-q=-Fib EJpe =EJ Ble=HJ
Reazioni iperstatiche in soluzione: X=Wg,
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 - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta CD positiva se convessa a destra con inizio C.
Spostamento orizzontale assoluto u imposto al nodo D.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 213131

ES>01.xxxx.124
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AZIONI INTERNE 213131

ES>01.xxxx.124
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PROCEDIMENTO E RISULTATI 213131 ES>01.xxxx.124
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PROCEDIMENTO E RISULTATI 213131

ES>01.xxxx.124

Quadro contributi PLV per iperstatica X=Wg,

PROCEDIMENTO E RISULTATI 213131

ES>01.xxxx.124

- M, (X) M, (%) 8 MM, M, 0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b x/b 0 0 0 0 X/’
_— 0+0 1/3Xb/EJ
BADb -1+x/b 0 0 0 0 1-2x/b+x°/b
BCb | 1-1/2x/b -3/4Fx 0 -3/4Fx+3/8Fx’/b 0 1-x/b+1/4x°10° ,
, , | ((L4+O)FDY/EJ | T7/12XbIE
CBb -1/2-1/2x/b 3/4Fb-3/4Fx 0 -3/8Fb+3/8Fx"/b 0 1/4+1/2x/b+1/4x"Ib
CDb 1/2-1/2x/b -3/4Fb+3/4Fx  |-Fb/EJ|-3/8Fb+3/4Fx-3/8Fx°/b | -1/2Fb/EJ+1/2FX/EJ | 1/4-1/2x/b+1/4x*Ib* )
, - (-1/8-1/14)Fb*/EJ | 1/12Xb/EJ
DCb -1/2x/b 3/4Fx Fb/EJ -3/8Fx/b -1/2Fx/EJ 1/4x°/b
DE b 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 7/2Fb-4Fx+1/2qx>| 0 0 0 0
) 0+0 0
FEb 0 -3Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GChb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+1/2Fx 0 0 0 0
0+0 0
HG 2b 0 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
) 0+0 0
IH 2b 0 -2Fb+1/2gx 0 0 0 0
IEb 0 3Fb+1/2Fx 0 0 0 0
0+0 0
Elb 0 -7/2Fb+1/2Fx 0 0 0 0
D cedimento nodo -H,,u, Fb’/EJ
totali 3/8Fh’/EJ Xb/EJ
iperstatica X=Wg, -3/8Fb
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>01.xxxx.124 ES>01.xxxx.124

L% =L(xm?) eI dx=[13x?]] 1ES
=(1/3b) 1/EJ = 1/3 b/EJ

L= (12 xb+xb* ) VEI dx = [ x-xb +1/3 b2 ], 1/E
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% = [2(1- xib +1/4 xb% ) 1/ED dx = [ x -1/2 X¥b +1/12 567 ]| 1/ES
=(b-1/2b+1/12b) 1EJ =7/12 b/EJ

L% = [2(1/4 +1/2 xib +1/4 516> ) UEd dx = [1/4 x +1/4 xb +1/12 X || 1/E3
=(U4b+1/4b+1/12b ) 1/EJ =7/12 bIEJ

L% = 214 -1/2 xib +1/4 X2b% ) VE dx = [1/4 x 174 x2b +1/12 xb* | 1/E3
=(14b-U4b+1/12b) 1/EJ = 1/12 b/EJ

L% = [ (4 xin®) 1Ed dx = [112 02 )] V/ES
=(112b) 1/EI =1/12 b/EJ

1% = [2(-3/4 x/b +3/8 X*Ib* ) Fb 1/E3 dx = [-3/8 x%/b +1/8 x1b* | Fb 1/EJ
=(-3/8b+1/8b ) Fb 1/EJ =-1/4 Fb*/EJ

1% = [*(-3/8 +3/8 X262 ) Fb UEJ dx = [-3/8 x +1/8 X°/b? | Fb 1/E
=(-3/8b +1/8b ) Fb 1/EJ =-1/4 Fb’/EJ

1% = [7(-3/8 +3/4 xtb -3/8 x2Ib* ) Fb 1/EI dx + [ (-1/2 +1/2 b ) 8 dx
= [-3/8 x +3/8 X%Ib -1/8 X162 ] Fb 1/E3 + [-1/2x +1/4 %1 | 6
=(-3/8b+3/8b-1/8b ) Fo 1/EJ + (-1/2b+1/4b) 6 =-3/8 FbY/EJ

1% = ['(-a/8 xb* ) Fb ET dx + [[(1/2x/b ) 6 dx = [-1/8 3% | Fb UEI + [1/4xb ] 6
=(-1/8b) Fo 1/EJ + (1/4b) 6 =-3/8 FbY/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>01.xxxx.133

y.v.V.q

lu

H

|

W, =-W =-Fb
Ws =-W =-Fb
Oer = -0 =-F/b
Qe =-9=-F/b

B, = -0 = -aT/b = -bF/EJ

u, = -8 =-b’F/EJ
EJys = EJ
Edpe = EJ
Edep = EJ
Edpe = EJ

Reazioni iperstatiche in soluzione: X=H,

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.

Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - By, riferimento locale asta YZ con origine in Y.

Curvatura 6 asta AB positiva se convessa a destra con inizio A.

Spostamento orizzontale assoluto u imposto al nodo A.

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

08.12.24

REAZIONI 209967

ES>01.xxxx.133
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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AZIONI INTERNE 209967

ES>01.xxxx.133

PROCEDIMENTO E RISULTATI 209967 ES>01.xxxx.133
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@ Adolfo Zavelani Rossi, Politecnico di Milano
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Schema di calcolo iperstatico
P C 3 M, flessione da carichi assegnati
0 0
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C 3 M, flessione da iperstatica X=1
08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PROCEDIMENTO E RISULTATI 209967

ES>01.xxxx.133

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 209967

ES>01.xxxx.133

- M, (X) M, (%) ] MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ X , ,
, , , (0+1/2)Fb%EJ | 1/3Xb*/EJ
BAD b-x 0 Fb/EJ 0 Fb’/EJ-Fxb/EJ b2-2bx+x
BCb -b+1/2x -Fx 0 Fbx-1/2Fx> 0 b?-bx+1/4x , ,
, , , ,| (U3+0)Fb/EJ | 7/12Xb/EJ
CBb |1/2b+1/2x Fb-Fx 0 1/2Fb*-1/2FX 0 1/4b*+1/2bx+1/4x
CDb |-1/2b+1/2x -Fb+Fx 0 |1/2Fb*Fbx+1/2Fx° 0 1/4b°-1/2bx+1/4%° , ,
, , (1/6+0)Fb¥EJ | 1/12XbY/EJ
DCb 1/2x Fx 0 1/2Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 3Fb-7/2Fx+1/2gx>| 0 0 0 0
, 0+0 0
FEb 0 -5/2Fx-1/2qgx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx+1/2qx° | 0 0 0 0
, 0+0 0
Elb 0 -3Fb+5/2Fx-1/2gx°| 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 2Fb%EJ Xb%/EJ
iperstatica X=H, -2F
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 209967 ES>01.xxxx.133

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L= [(xb) 6 dx=[12xb] 0
=(12b)6 =1/2 FbYEJ

1= [(-1+xb) 6 dx=[-x+12xm] 6
=(-b+1/2b) 6 =1/2 FbYEJ

1 = ['( b 172 X¥1b? ) Fb? UE dx = [1/2 x21b -1/6 xib* | Fb? 1/E
=(1/2b-1/6 b ) Fb* 1EJ = 1/3 Fb’/EJ

1% = [*(1/2 172 x2b* ) Fb? 1/ED dx = [1/2 x -1/6 x°/b? ] Fb? 1/E
=(1/2b-1/6 b)) Fb’ 1/EJ = 1/3 Fb%/EJ

1% = [2(1/2 - xtb +1/2 %1% ) Fio? /3 dx = [1/2 x -1/2 x2Ib +1/6 x1b* | Fb? 1/E3
=(1/2b-1/2b +1/6 b ) Fb* 1/EJ = 1/6 Fb’/EJ

1% = [2(1/2 ¥ib? ) Fb? 1/EJ dx = [1/6 X2 ]| Fb? 1/E3
=(1/6b) Fb® L/EJ =1/6 Fb/EJ

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

ES>01.xxxx.133

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PLV PER CASA

ES>01.xxxx.143

REAZIONI 213310

ES>01.xxxx.143

y,v,\V,q
LL
. |
T H
G
b
D
1 B
7
b
|
S A “
4 q

“T

¢’W/ b b X,u,H,p
V,=-F 85 = -0 =-aT/b = -bF/EJ EJ. =EJ
Ve=-F Up = -3 = -b°F/EJ EJe = EJ
W, =-W =-Fb EJs =EJ EJ.g=EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
Jer =-q =-F/b EJ,=EJ EJ, =EJ
Pec =-0=-F/b EJpe =EJ EJc=EJ
Reazioni iperstatiche in soluzione: X=H,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta BC positiva se convessa a destra con inizio B.
Spostamento orizzontale assoluto u imposto al nodo D.
@ 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
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AZIONI INTERNE 213310

ES>01.xxxx.143
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

08.12.24

PROCEDIMENTO E RISULTATI 213310

, y

ES>01.xxxx.143

H
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Schema di calcolo iperstatico
P C 3 M, flessione da carichi assegnati
0 0
o | o
|
|
|
|
|
(1T — \
-1 -1/2 -1/2 © I
[ B | |
| | |
| I |
| I |
| | |
| o |
| © o

0 00 0

C 3 M, flessione da iperstatica X=1
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PROCEDIMENTO E RISULTATI 213310

ES>01.xxxx.143

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 213310

ES>01.xxxx.143

- M, (X) M,(X) ) MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 0 0 0 X ,
, , 0+0 1/3Xb*EJ
BA b b-x 0 0 0 0 b”-2bx+x
BCh -b+1/2x -Fx -Fb/EJ Fbx-1/2Fx° Fb%/EJ-1/2FXb/EJ b-bx+1/4x* , ,
, , , , ,| (L/3+3/14)Fb’/ET | 7/12Xb7/E
CBb |1/2b+1/2x Fb-Fx Fb/EJ 1/2Fb*-1/2Fx 1/2Fb°/EJ+1/2FXb/EJ | 1/4b°+1/2bx+1/4X
CDb |-1/2b+1/2x| -1/2Fb+1/2Fx 0 |1/4Fb*1/2Fbx+1/4Fx> 0 1/4b>-1/2bx+1/4%> , ,
, , (1/12+0)Fb*/EJ | 1/12XbY/EJ
DCb 1/2x 1/2Fx 0 1/4FX 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 5/2Fb-3Fx+1/2qx>| 0 0 0 0
, 0+0 0
FEb 0 -2Fx-1/2gx 0 0 0 0
FCb 0 1/2gx° 0 0 0 0
, 0+0 0
CFb 0 -1/2Fb+Fx-1/2qx°| 0O 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+3/2Fx 0 0 0 0
0+0 0
Elb 0 -5/2Fb+3/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb*/EJ
totali 1/6Fb%/EJ Xb¥/EJ
iperstatica X=H, -1/6F
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 213310 ES>01.xxxx.143 ES>01.xxxx.143

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1% = [[(xtb -1/2 x1b? ) Fb? 1/EI dx + [(1-1/2 b ) @ dx
= [1/2 X1 -116 xib? ] Fb? 1ED + [ x-1/4 b ] 0
=(12b-1/6b) Fb’ /EJ +(b-1/4b) 6 =13/12 Fb’/EJ

L = ['(112 -1/2 0% ) Fb? VBT dx + [(-1/2-1/2 x1b ) © dx
= [12 x-16 b* ] Fb? VES + [-1/2 x-1/4 x2b ]| ©
=(12b-v6b) Fb* 1VEJ + (-1/2b-1/4b) 8 =13/12 FbYEJ

1% = [2(1/4 -1/2 xib +1/4 x2ib* ) Fb? VEJ dx = [1/4 x -1/4 X¥Jb +1/12 xib? | Fb? 1/E3
=(1/4b-1/4b+1/12b ) Fb®> 1/EJ = 1/12 Fb*/EJ

1% = [2(v/a xb? ) Fb? 1/ED dx = [1/12 X2 ] Fb? 1/E
=(112b) Fo® 1/EJ = 1/12 FbYEJ

@ 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>01.xxxx.145

y.v.V.q

lu

H

|

W, =-W =-Fb
Ws =-W =-Fb
Oer = -0 =-F/b
Pec =-0=-F/b

8,5 = -0 = -aT/b = -bF/EJ
Up = -5 = -b°F/EJ
EJys=EJ

Edpe = EJ

Edep = EJ

Edpe = EJ

Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y.

Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta AB positiva se convessa a destra con inizio A.
Spostamento orizzontale assoluto u imposto al nodo D.

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

REAZIONI 210204

ES>01.xxxx.145
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AZIONI INTERNE 210204

ES>01.xxxx.145
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 210204

ES>01.xxxx.145

@

lu

Schema di calcolo iperstatico
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C 3 M, flessione da iperstatica X=1

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 210204

ES>01.xxxx.145

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 210204

ES>01.xxxx.145

- M, (X) M,(X) ) MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ ' . ,
, , , (0+1/2)Fb%EJ | 1/3Xb*/EJ
BAD b-x 0 Fb/EJ 0 Fb’/EJ-Fxb/EJ b2-2bx+x
BCb -b+1/2x -Fx 0 Fbx-1/2Fx° 0 b?-bx+1/4x" , ,
, , , ,| (U3+0)Fb/EJ | 7/12Xb7/EJ
CBb |1/2b+1/2x Fb-Fx 0 1/2Fb*-1/2Fx 0 1/4b*+1/2bx+1/4x
CDb |-1/2b+1/2x| -1/2Fb+1/2Fx 0 |1/4Fb*1/2Fbx+1/4FX 0 1/4b°-1/2bx+1/4%° , ,
, , (1/12+0)Fb*/EJ | 1/12XbYEJ
DCb 1/2x 1/2Fx 0 1/4FX 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 5/2Fb-3Fx+1/2qx>| 0 0 0 0
, 0+0 0
FEb 0 -2Fx-1/2gx 0 0 0 0
FCb 0 1/2gx° 0 0 0 0
, 0+0 0
CEb 0 -1/2Fb+Fx-1/2qx°| 0O 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+3/2Fx 0 0 0 0
0+0 0
Elb 0 -5/2Fb+3/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb*/EJ
totali -1/12Fb*/EJ Xb¥EJ
iperstatica X=H, 1/12F
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 210204 ES>01.xxxx.145

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L= [(xb) 6 dx=[12xb] 0
=(12b)6 =1/2 FbYEJ

1= [(-1+xb) 6 dx=[-x+12xm] 6
=(-b+1/2b) 6 =1/2 FbYEJ

1 = ['( b 172 X¥1b? ) Fb? UE dx = [1/2 x21b -1/6 xib* | Fb? 1/E
=(1/2b-1/6 b ) Fb* 1EJ = 1/3 Fb’/EJ

1% = [*(1/2 172 x2b* ) Fb? 1/ED dx = [1/2 x -1/6 x°/b? ] Fb? 1/E
=(1/2b-1/6 b)) Fb’ 1/EJ = 1/3 Fb%/EJ

1% = [2(1/4 -1/2 xib +1/4 x2Ib* ) Fb? VE dx = [1/4 x -1/4 X +1/12 xib? | Fb? 1/E3
=(1/4b-1/4b+1/12 b ) Fb® 1/EJ = 1/12 Fb%EJ

1 = [*(1/a xi0? ) Fb? VD dx = [1/12 xb? | Fb2 1/E
=(1/12b) Fb® LEJ =1/12 FbYEJ

@ 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
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PLV PER CASA

ES>01.xxxx.147

REAZIONI 981630

ES>01.xxxx.147

H

y,v,\V,q
LL
. |
T H
G
b
D
1 B
7
b -
|
. TTTOS -
4 q

“T

¢,W/ b b b X,Uu,H,p
V,=-F 8cp = -6 = -aT/b = -bF/E] EJ. =EJ
Ve=-F Up = -8 = -b’F/EJ EJrec = EJ
W, = -W = -Fb Edus = EJ EJes = EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
Uer = -q = -F/b EJep = EJ EJ, =EJ
Pec=-9= -F/b EJ,e = EJ EJe=EJ
Reazioni iperstatiche in soluzione: X=H,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta CD positiva se convessa a destra con inizio C.
Spostamento orizzontale assoluto u imposto al nodo D.
@ 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
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 981630

ES>01.xxxx.147

, y

H
G
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D
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Schema di calcolo iperstatico
P C 3 M, flessione da carichi assegnati
0 0
o ‘ o
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(Il
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[ © I |
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| | |
| o |
| © o
0 00 0
C 3 M, flessione da iperstatica X=1
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PROCEDIMENTO E RISULTATI 981630

ES>01.xxxx.147

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 981630

ES>01.xxxx.147

- M, (X) M,(X) ) MM, M,0 MM, M (M/EI+8)dx |[XM M, /EJdx
AB b X 0 0 0 0 X ,
, , 0+0 1/3Xb*EJ
BA b b-x 0 0 0 0 b®-2bx+x
BCh -b+1/2x -Fx 0 Fbx-1/2Fx° 0 b-bx+1/4x> , ,
, , , ,| (UB+0)FB’/EI | 7/12Xb’/EJ
CBb |1/2b+1/2x Fb-Fx 0 1/2Fb*-1/2Fx 0 1/4b°+1/2bx+1/4x
CDb |-1/2b+1/2x| -1/2Fb+1/2Fx |-Fb/EJ|1/4Fb*-1/2Fbx+1/4Fx | 1/2Fb*EJ-1/2Fxb/EJ | 1/4b°-1/2bx+1/4x , ,
, , (1/12+1/4)Fb*/EJ| 1/12XbYEJ
DChb 1/2x 1/2Fx Fb/EJ 1/4FX 1/2Fxb/EJ 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 5/2Fb-3Fx+1/2qx>| 0 0 0 0
, 0+0 0
FEb 0 -2Fx-1/2gx 0 0 0 0
FCb 0 1/2gx° 0 0 0 0
, 0+0 0
CEb 0 -1/2Fb+Fx-1/2qx°| 0O 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+3/2Fx 0 0 0 0
0+0 0
Elb 0 -5/2Fb+3/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb/EJ
totali -1/3Fb%/EJ Xb%EJ
iperstatica X=H, 1/3F
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>01.xxxx.147

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1% = [2( b -1/2 x1b? ) Fb? 1/EI dx = [1/2 X% -1/6 x1b? | Fb? 1/E3
=(1/2b-1/6 b ) Fb® 1/EJ = 1/3 Fb%EJ

1 = [(1/2 -1/2 ¥ib? ) Fb 13 dx = [1/2 x -1/6 b7 ] Fb? 1/ES
=(1/2b-1/6 b)) Fb* 1/EJ = 1/3 Fb%/EJ

1 = [2(1/4 -1/2 xib +1/4 x2b* ) Fo? 1EI dx + [ (1/2-1/2 x1b ) 6 dx
= [1/4 x-14 x2b +1/12 X% | Fb* VES + [172 x-1/4 xb | ©
=(1/ab-14b+1/12b) Fo? 1/EJ + (1/2b-1/4b) 6 =1/3 FbY/EI

1 = [0 (vaxib? ) Fo? eI dx + [[(-12 x/b ) 8 dx = [1/12 X702 . Fb? /€S + [-1/4 b ] @
=(112b) Fo® 1/E3 + (-1/4b) 8 =1/3 Fb%EJ

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

ES>01.xxxx.147

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PLV PER CASA

ES>01.xxxx.151

y,v,\V,q
LL
. |
T H
G
b
D
1 B
c
b
|
S A “
4 q

“T

¢,W/ b b b X,Uu,H,p
V,=-F 8,. =-8=-aT/b = -bF/EJ EJ.. = EJ
Ve=-F Up = -8 = -b°F/EJ EJee = EJ
W, =-W =-Fb EJ,g =EJ EJ.c =EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
Jer =-q =-F/b EJp =EJ EJ, =EJ
Ppe = -0 =-F/b EJpe = EJ EJe=EJ
Reazioni iperstatiche in soluzione: X=H,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta AB positiva se convessa a destra con inizio A.
Spostamento orizzontale assoluto u imposto al nodo D.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 212409 ES>01.xxxx.151
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@ 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 212409

ES>01.xxxx.151

lu

@

H

Schema di calcolo iperstatico
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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 212409

ES>01.xxxx.151

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 212409

ES>01.xxxx.151

- M, (X) M,(X) ) MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ ' . ,
, , , (0+1/2)Fb%EJ | 1/3Xb*/EJ
BAD b-x 0 Fb/EJ 0 Fb’/EJ-Fxb/EJ b?-2bx+x
BCb -b+1/2x -Fx 0 Fbx-1/2Fx° 0 b?-bx+1/4x" , ,
, , , ,| (U3+0)Fb/EJ | 7/12Xb7/EJ
CBb |1/2b+1/2x Fb-Fx 0 1/2Fb*-1/2Fx 0 1/4b*+1/2bx+1/4x
CDb |-1/2b+1/2x| -1/2Fb+1/2Fx 0 |1/4Fb*1/2Fbx+1/4FX 0 1/4b°-1/2bx+1/4%° , ,
, , (1/12+0)Fb*/EJ | 1/12XbYEJ
DCb 1/2x 1/2Fx 0 1/4FX 0 1/4x
DE b 0 1/2Fx-1/2g%° 0 0 0 0
, 0+0 0
EDDb 0 -1/2Fx+1/2gx 0 0 0 0
EFb 0 5/2Fb-3Fx+1/2qx>| 0 0 0 0
, 0+0 0
FEb 0 -2Fx-1/2gx 0 0 0 0
FCb 0 1/2Fx 0 0 0 0
0+0 0
CFb 0 -1/2Fb+1/2Fx 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+3/2Fx 0 0 0 0
0+0 0
Elb 0 -5/2Fb+3/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb*/EJ
totali -1/12Fb*/EJ Xb¥EJ
iperstatica X=H, 1/12F
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>01.xxxx.151

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L= [(xb) 6 dx=[12xb] 0
=(12b)6 =1/2 FbYEJ

1= [(-1+xb) 6 dx=[-x+12xm] 6
=(-b+1/2b) 6 =1/2 FbYEJ

1 = ['( b 172 X¥1b? ) Fb? UE dx = [1/2 x21b -1/6 xib* | Fb? 1/E
=(1/2b-1/6 b ) Fb* 1EJ = 1/3 Fb’/EJ

1% = [*(1/2 172 x2b* ) Fb? 1/ED dx = [1/2 x -1/6 x°/b? ] Fb? 1/E
=(1/2b-1/6 b)) Fb’ 1/EJ = 1/3 Fb%/EJ

1% = [2(1/4 -1/2 xib +1/4 x2Ib* ) Fb? VE dx = [1/4 x -1/4 X +1/12 xib? | Fb? 1/E3
=(1/4b-1/4b+1/12 b ) Fb® 1/EJ = 1/12 Fb%EJ

1 = [*(1/a xi0? ) Fb? VD dx = [1/12 xb? | Fb2 1/E
=(1/12b) Fb® LEJ =1/12 FbYEJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24
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PLV PER CASA ES>01.xxxx.164 REAZIONI 213383 ES>01.xxxx.164
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V, =-F B, = -0 = -aT/b = -bF/EJ Edg = EJ - -
V. =-F u, = -3 =-b’F/EJ Edee = EJ Fb 3/16Fb
s\ 12F I\ 3/16F 4F
W, = -W = -Fb Ed,s = EJ Edes = EJ o\ S6F [ _4F
G C F
W, =-W =-Fb Edge = EJ Edg, = EJ oA A
G = -q = -F/b Edep = EJ EJ,, = EJ —3 —
Py =-q=-Fb EJoe = EJ EJe=EJ 2P | C 5 7 F
3F
c
)
37/16F
3/16Fb
17/8F

Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y.

Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta AB positiva se convessa a destra con inizio A.
Spostamento orizzontale assoluto u imposto al nodo A.

@ 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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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 213383

ES>01.xxxx.164
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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
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PROCEDIMENTO E RISULTATI 213383

ES>01.xxxx.164

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 213383

ES>01.xxxx.164

- M, (X) M, (%) ] MM, M,0 MM, M (M/EI+8)dX | [XM M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ X , ,
, , , (0+1/2)Fb*/EJ | 1/3Xb*/EJ
BADb b-x 0 Fb/EJ 0 Fb’/EJ-FXb/EJ b2-2bx+X
BCh -b+1/2x -5/4Fx 0 5/4Fbx-5/8Fx 0 b2-bx+1/4x> , ,
, , , ,| (5/112+0)Fb/EJ | 7/12Xb/EJ
CBb |1/2b+1/2x| 5/4Fb-5/4Fx 0 5/8Fb*-5/8FX 0 1/40°+1/2bx+1/4X
CDb |-1/2b+1/2x| -5/4Fb+5/4Fx 0 |5/8Fb*-5/4Fbx+5/8FX* 0 1/4b%-1/2bx+1/4x° , ,
, , (5/24+0)Fb*/EJ | 1/12Xb*/EJ
DChb 1/2x 5/4Fx 0 5/8Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 AFb-4Fx 0 0 0 0
0+0 0
FE b 0 -4Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+1/2Fx 0 0 0 0
0+0 0
HG 2b 0 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2gx 0 0 0 0
IEDb 0 3Fb+1/2Fx+1/2gx°| 0 0 0 0
, 0+0 0
Elb 0 -AFb+3/2Fx-1/2gx°| 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 17/8Fb*/EJ Xb¥EJ
iperstatica X=H, -17/8F
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 213383 ES>01.xxxx.164

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L= [(xb) 6 dx=[12xb] 0
=(12b)6 =1/2 FbYEJ

1= [(-1+xb) 6 dx=[-x+12xm] 6
=(-b+1/2b) 6 =1/2 FbYEJ

1% = [*(5/4 xtb -5/8 x2b* ) Fb? 1/EJ dx = [5/8 xb -5/24 X2 || Fb? 1/E3
=(5/8b-5/24b ) Fb’ 1/EJ =5/12 Fb*/EJ

1% = [ (5/8 -5/8 x2/b* ) Fb? 1/EJ dx = [5/8 x -5/24 xb* | Fb* 1/E
=(5/8b-5/24b ) Fb’ 1/EJ =5/12 Fb*/EJ

1% = [[(5/8 -5/4 xib +5/8 x/b* ) Fb® 1/EJ dx = [5/8 x -5/8 X%/ +5/24 x1b” | Fb? 1/E3
= (5/8 b -5/8 b +5/24 b ) Fb® 1/EJ = 5/24 Fb*/EJ

1% = [2(5/8 xib? ) Fb? 1/EJ dx = [5/24 xb* | Fb2 1/E
=(5/24b ) Fb® 1/EJ = 5/24 Fb*/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24
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PLV PER CASA ES>01.xxxx.166 REAZIONI 960817 ES>01.xxxx.166

VAR
4y H _ AN
T 1/2F 1/2F
G I 2Fb\/‘
2F
B %\ A I
——%
T / 35/16F 35/16F J 1I2F
15/8Fb “13rb
15/8F 15/8F
b H
—_—
1/2F
JZF
1 B
c
4Fb
s\ 312F
b E
R ——E
11/2F
D E
b 516Fw |/ 4F
4Fb
1 A . 31/8F
N n
K\ H ’
¢,W/ b b b X,Uu,H,p
Vv, =-F Bcp = -6 = -aT/b = -bF/EJ Ede. = EJ - .
V. =-F u, = -5 = -b°F/EJ Ede = EJ Fb 5/16Fb
W, =-W =-Fb EJ,, = EJ Ede = EJ gl N gl N
| W= AB cG ~ G C<7 F4>
W, =-W = -Fb EJyc = EJ Edgy = EJ oA A
Qe =-9=-F/b EJep =EJ EJy =EJ 1/2F FZE
Py =-q=-Fb EJpe = EJ EJ.=EJ 2P | C 5 7 F
3F
c
t"/ 35/16F
S
15/8F

Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y.

Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta CD positiva se convessa a destra con inizio C.
Spostamento orizzontale assoluto u imposto al nodo A.

@ 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 960817

ES>01.xxxx.166 PROCEDIMENTO E RISULTATI 960817

ES>01.xxxx.166
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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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
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PROCEDIMENTO E RISULTATI 960817

ES>01.xxxx.166

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 960817

ES>01.xxxx.166

- M, (X) M, (%) ] MM, M, 0 MM, M (M/EI+6)dx |[XM M, /EJdx
AB b X 0 0 0 0 ' ,
, , 0+0 1/3Xb*/EJ
BA b b-x 0 0 0 0 b*-2bx+x
BCh -b+1/2x -5/4Fx 0 5/4Fbx-5/8Fx 0 b-bx+1/4x> , ,
, , , ,| (5/12+0)Fb’/EJ | 7/12Xb’/EJ
CBb |1/2b+1/2x| 5/4Fb-5/4Fx 0 5/8Fb*-5/8FX 0 1/4b*+1/2bx+1/4x
CDb |-1/2b+1/2x| -5/4Fb+5/4Fx  |-Fb/EJ|5/8Fb’-5/4Fbx+5/8Fx’ | 1/2Fb*IEJ-1/2Fxb/EJ | 1/4b°-1/2bx+1/4%° , ,
, , (5/24+1/4)FB°/EJ| 1/12Xb*/EJ
DCb 1/2x 5/4Fx Fb/EJ 5/8Fx 1/2Fxb/EJ 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 AFb-4Fx 0 0 0 0
0+0 0
FE b 0 -4Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+1/2Fx 0 0 0 0
0+0 0
HG 2b 0 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2gx 0 0 0 0
IEDb 0 3Fb+1/2Fx+1/2gx°| 0 0 0 0
, 0+0 0
Elb 0 -AFb+3/2Fx-1/2gx°| 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 15/8Fb*/EJ Xb¥EJ
iperstatica X=H, -15/8F
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 960817 ES>01.xxxx.166

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1% = [(5/4 x/b -5/8 x2Ib* ) Fb 1/EJ dx = [5/8 xb -5/24 x1b? | Fb? 1/E3
=(5/8b-5/24 b ) Fb® 1/EJ =5/12 Fb’/EJ

1% = [*(5/8 -5/8 x1b* ) Fb? 1/EJ dx = [5/8 x -5/24 X2 ]| Fb? 1/E3
=(5/8b-5/24b ) Fb® 1/EJ =5/12 Fb%/EJ

1% = [1(58 -5/4 xib +5/8 x2b* ) Fb? 1/EI dx + [ (1/2-1/2x/b) 6 dx
= [518 x 518 x2b +5/24 x1b* | Fb* UES + [1/2 x-1/4 xib | ©
=(s/8b-5/8b+5/24b) Fb? 1/EJ + (1/2b-1/4b) 6 =11/24 FbYEJ

1% = ['(s/8 xb* ) Fb? EI dx + [ (-1/2 x/b ) 8 dx = [5/24 X2 ], Fb? 1/E3 + [-1/4 b ] @
=(5124b) Fo® 1/EJ + (-1/4b) 8 =11/24 Fb/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24
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PLV PER CASA ES>01.xxxx.174 REAZIONI 212046 ES>01.xxxx.174

VAR H I
! ¢ = A >
1 . H S/BF o9l8E | w | /3F
1/::I:I|I§Fb 1/4F F
i
b
4 B P
R 7
H A
b D = ;,E
D E
ST WA
1/4F 3o
T A F Iﬁ
S =
K\ t 1' q t q t
oW b b b XUH.p
V,=-F Bc = -0 = -aT/b = -bF/EJ EJer = EJ
Ve =-F Up = -8 = -b’F/EJ EJec = EJ o Y
W, = -W = -Fb Edys = EJ Eles = EJ N 31/2& T e | ser
W, =-W = -Fb EJyc =EJ EJg, = EJ . c ¢ . F
e =-q=-F/b Edep = EJ EJ, = EJ — T1F
Qe = -q = -F/b Edpe = EJ EJe = EJ == S
C
"{ 7isFo

1/4F

Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y.

Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta BC positiva se convessa a destra con inizio B.
Spostamento orizzontale assoluto u imposto al nodo D.

@ 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 212046

ES>01.xxxx.174 PROCEDIMENTO E RISULTATI 212046 ES>01.xxxx.174
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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Schema di calcolo iperstatico
P 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 212046

ES>01.xxxx.174

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 212046

ES>01.xxxx.174

- M, (X) M, (%) ] MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 0 0 0 X ,
, , 0+0 1/3Xb*/EJ
BA b b-x 0 0 0 0 b®-2bx+x
BCb -b+1/2x -Fx -Fb/EJ Fbx-1/2Fx> FbY/EJ-1/2Fxb/EJ b?-bx+1/4x , .
, , , , ,| (L/3+3/4)Fb’/EJ | 7/12Xb7/E
CBb |1/2b+1/2x Fb-Fx FO/EJ| 1/2Fb*1/2Fx° | 1/2FbY/EJ+1/2Fxb/EJ | 1/4b°+1/2bx+1/4x
CDb |-1/2b+1/2x -Fb+Fx 0 |1/2Fb*Fbx+1/2Fx° 0 1/40°-1/2bx+1/4%° , ,
, , (1/6+0)Fb¥EJ | 1/12XbYEJ
DCb 1/2x Fx 0 1/2Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 3Fb-7/2Fx+1/2gx>| 0 0 0 0
, 0+0 0
FEb 0 -5/2Fx-1/2qgx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx+1/2qx° | 0 0 0 0
, 0+0 0
Elb 0 -3Fb+5/2Fx-1/2gx°| 0 0 0 0
D cedimento nodo -H,,u, -Fb*/EJ
totali 1/4Fb%EJ Xb¥/EJ
iperstatica X=H, -1/4F
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 212046 ES>01.xxxx.174 ES>01.xxxx.174

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1% = [[(xtb -1/2 x1b? ) Fb? 1/EI dx + [(1-1/2 b ) @ dx
= [1/2 X1 -116 xib? ] Fb? 1ED + [ x-1/4 b ] 0
=(12b-1/6b) Fb’ /EJ +(b-1/4b) 6 =13/12 Fb’/EJ

L = ['(112 -1/2 0% ) Fb? VBT dx + [(-1/2-1/2 x1b ) © dx
= [12 x-16 b* ] Fb? VES + [-1/2 x-1/4 x2b ]| ©
=(12b-v6b) Fb* 1VEJ + (-1/2b-1/4b) 8 =13/12 FbYEJ

10 = [2(1/2 - xtb +1/2 1% ) Fio? 1/EJ dx = [1/2 x -1/2 x2Ib +1/6 x1b? ] Fb? 1/E3
=(1/2b-1/2b+1/6 b ) Fb® 1/EJ = 1/6 Fb/EJ

1% = [2(1/2 X6 ) Fo? 1763 dx = [1/6 xb* ] Fb? 1/E3
=(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>01.xxxx.179 REAZIONI 211990 ES>01.xxxx.179

VAR q H 0
L e -
l 5/2F
a AR o ) .
T H 23/16F 23/16F J 5I2F
G 3/8Fb ™ Fb
3/8F 3/8F
H P
3/2F
b
D
1 B
c 7
4Fb
H N\ 7I2F
E
b D —F
15/2F
D E
17/16F_| / 4F
4Fb
3/8F
|
T A F H:.D
N . <
= ' ‘
¢,W/ b b b X,Uu,H,p
V, =-F Bpc=-0= —c;T/b = -bF/EJ EJ.. =EJ 9y
_ _ s _ _ F
Ve=-F Up = -8 = -b°F/EJ Edee = EJ o s
W, =-W =-Fb EJy =EJ EJ.;=EJ N 3 1/2F ™\ 17/16F 4F
W, =-W=-Fb EJge = EJ Edg, = EJ G c F
G c
e =-q=-F/b Edep = EJ EJ, = EJ = o
Gen = - = -F/b Edpe = EJ EJ = EJ C=—= "
C‘ 23/16F
"1 17/16Fb
3/8F

Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y.

Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta BC positiva se convessa a destra con inizio B.
Spostamento orizzontale assoluto u imposto al nodo D.

@ 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 211990

ES>01.xxxx.179
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PROCEDIMENTO E RISULTATI 211990

ES>01.xxxx.179
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Schema di calcolo iperstatico
P 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
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PROCEDIMENTO E RISULTATI 211990

ES>01.xxxx.179

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 211990

ES>01.xxxx.179

- M, (X) M, (%) ] MM, M, 0 MM, M (M /EJ+8)dx | [XM, M, /EJdx
AB b X 0 0 0 0 X2 ,
, , 0+0 1/3Xb*/EJ
BA b b-x 0 0 0 0 b®-2bx+x
BCh -b+1/2x -5/4Fx -Fb/EJ 5/4Fbx-5/8Fx Fb?/EJ-1/2FXb/EJ b-bx+1/4x> , ,
, , , , | (6/12+3/4)Fb*/EI | 7/12Xb°/ED
CBb |1/2b+1/2x| 5/4Fb-5/4Fx | Fb/EJ 5/8Fb*-5/8FX 1/2Fb*/EJ+1/2FXb/EJ | 1/40°+1/2bx+1/4X
CDb |-1/2b+1/2x| -5/4Fb+5/4Fx 0 |5/8Fb*-5/4Fbx+5/8FX° 0 1/4b%-1/2bx+1/4x° , ,
, , (5/24+0)Fb*/EJ | 1/12Xb*/EJ
DChb 1/2x 5/4Fx 0 5/8Fx 0 1/4x
DE b 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 AFb-4Fx 0 0 0 0
0+0 0
FE b 0 -4Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb+1/2Fx-1/2gx* | 0 0 0 0
, 0+0 0
HG 2b 0 -3/2Fx+1/2qx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+5/2Fx+1/2qx° | 0 0 0 0
, 0+0 0
Elb 0 -AFb+7/2Fx-1/2gx°| 0 0 0 0
D cedimento nodo -H,,u, -FbY/EJ
totali 3/8Fb%/EJ Xb¥/EJ
iperstatica X=H, -3/8F
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 211990 ES>01.xxxx.179 ES>01.xxxx.179

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1% = [(5/4 x/b -5/8 x2ib* ) Fb* VEI dx + [ (1-1/2xIb ) © dx
= [5/8 %1 5124 16 | Fo? 1/E3 + [ x-1/4 xb ] 0
=(5/8b-5/24b ) Fb’ 1/EJ +(b-1/4b) 8 =7/6 FbYE]

1% = [*(5/8 -5/8 xib? ) Fb? VEI dx + [(-1/2-1/2 x1b ) © dx
= [518 x -5124 X |, Fb? 1ED + [-12x -4 X% ] @
=(5/8b-5/24b) Fb’ 1/EJ +(-1/2b-1/4b ) 6 =7/6 Fb*/EJ

1% = [/ (5/8 -5/4 xib +5/8 x/b* ) Fb? EJ dx = [5/8 x -5/8 X%Ib +5/24 x1b? | Fb? 1/E3
= (5/8b-5/8 b +5/24 b ) Fb” 1/EJ = 5/24 Fb*/EJ

1% = ['(5/8 x2/b* ) Fb 1/EJ dx = [5124 X2 ], Fb? 1/E
=(5/24b) Fb® 1/EJ =5/24 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>01.xxxx.186

y.v.V.q

lu

H

b

=

=
|
o

V, =-F 8,5 = -0 =-aT/b = -bF/EJ
c=-F u, = -3 =-b’F/EJ

W, =-W =-Fb EJ, =EJ

W, =-W=-Fb EJyc = EJ

Oe=-9=-F/b EJ,=EJ

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

Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y.

Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta AB positiva se convessa a destra con inizio A.
Spostamento orizzontale assoluto u imposto al nodo A.

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

08.12.24

REAZIONI 210898

ES>01.xxxx.186

H =
3/2F
B % A
¥/ 3112F 31/12F | J 3I2F
13/6Fb Fb
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112Fe |/ 3F
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19/6F
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F———
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c X
2F 2F
1/2Fb
F
c
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13/6Fb
<, 31/12F
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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AZIONI INTERNE 210898

ES>01.xxxx.186
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CED ro

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 210898 ES>01.xxxx.186
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Schema di calcolo iperstatico
P C 3 M, flessione da carichi assegnati
0 0
o | o
|
|
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|
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-1 -1/2 -1/2 © I
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| o |
| © o

0 00 0

C 3 M, flessione da iperstatica X=1

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



PROCEDIMENTO E RISULTATI 210898

ES>01.xxxx.186

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 210898

ES>01.xxxx.186

- M, (X) M, (%) ] MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ X , ,
, , , (0+1/2)Fb%EJ | 1/3Xb*/EJ
BAD b-x 0 Fb/EJ 0 Fb’/EJ-Fxb/EJ b2-2bx+X
BCb -b+1/2x -3/2Fx 0 3/2Fbx-3/4Fx 0 b?-bx+1/4x , ,
, , , ,| (L2+0)Fb/EJ | 7/12Xb/EJ
CBb |1/2b+1/2x| 3/2Fb-3/2Fx 0 3/4Fb*-3/4FX 0 1/4b*+1/2bx+1/4x
CDb |-1/2b+1/2x -Fb+Fx 0 |1/2Fb*Fbx+1/2Fx° 0 1/4b°-1/2bx+1/4%° , ,
, , (1/6+0)Fb¥EJ | 1/12XbY/EJ
DCb 1/2x Fx 0 1/2Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 3Fb-3Fx 0 0 0 0
0+0 0
FE b 0 -3Fx 0 0 0 0
FCb 0 1/2gx° 0 0 0 0
, 0+0 0
CFb 0 -1/2Fb+Fx-1/2gx 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx+1/2qx° | 0 0 0 0
, 0+0 0
Elb 0 -3Fb+5/2Fx-1/2gx°| 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 13/6Fb*/EJ Xb¥EJ
iperstatica X=H, -13/6F
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 210898 ES>01.xxxx.186

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L= [(xb) 6 dx=[12xb] 0
=(12b)6 =1/2 FbYEJ

1= [(-1+xb) 6 dx=[-x+12xm] 6
=(-b+1/2b) 6 =1/2 FbYEJ

1 = [*(3/2 xtb -3/4 x2b* ) Fb? 1/E3 dx = [3/4 x¢b -1/4 /b7 ] Fb? 1/E]
=(3/4b-1/4b) Fb’ 1/EJ = 1/2 Fb%/EJ

1% = [ (374 -3/4 x2b* ) Fb* 1/ED dx = [3/4 x -1/4 X°1b? | Fb? 1/E
=(3/4b-1/4b) Fb’ 1/EJ = 1/2 Fb%/EJ

1 = [2(1/2 - xtb +1/2 %1% ) Fio? /3 dx = [1/2 x -1/2 x2Ib +1/6 x1b* | Fb? 1/E3
=(12b-1/2b+1/6 b ) Fb* 1/EJ = 1/6 Fb’/EJ

1% = [2(1/2 ¥ib? ) Fb* 1/ED dx = [1/6 X102 ], Fo? 1/E3
=(1/6b) Fb® L/EJ = 1/6 Fb/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24
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PLV PER CASA ES>01.xxxx.187 REAZIONI 212719 ES>01.xxxx.187

WV,
y.v,V.q l,_L H > 3
3/2F,
1 & 9y B % A [
P/ 19/12F 19/12F | J 3/
G I 1/6Fb e e
1/6F 1/6F
H
1/2F
b
B D
1 _
= 3Fb
H N\ 5/2F
E
D —— +E
b - 11/2F
D E
11/12'37\ ; 3F
3Fb
7I6F
|
T A F H:.D
N\ . =
= ’ K
¢,W/ b b b X,Uu,H,p
V,=-F 8, = -0 =-aT/b = -bF/EJ EJ..=EJ 7I5F
H AB EF Fb = 11/12Fb
V.=-F Up = -8 = -b°F/EJ EJ.. = EJ <5L2F. £> wizF | sF
W, =-W =-Fb EJ, =EJ EJee = EJ ¢ C F
G C
W, =-W=-Fb EJy. = EJ EJey = EJ < 12F ©
Qe =-q=-Flb Edep = EJ EJ,, = EJ P — . F
2F 2F
Pec =-0=-F/b EJye = EJ EJe=EJ IFJ_/ZF[)
C

19/12F
™ 17/12Fb
1/6F

Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y. Uf/l;':b

Jyz - Xyz - 6y riferimento locale asta YZ con origine in Y. <, 19/12F

Curvatura 6 asta AB positiva se convessa a destra con inizio A.

Spostamento orizzontale assoluto u imposto al nodo D.

@ 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

W



AZIONI INTERNE 2127

19

ES>01.xxxx.187

PROCEDIMENTO E RISULTATI 212719 ES>01.xxxx.187
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

08.12.24
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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 212719

ES>01.xxxx.187

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 212719

ES>01.xxxx.187

- M, (X) M, (%) ] MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ X , ,
, , , (0+1/2)Fb%EJ | 1/3Xb*/EJ
BAD b-x 0 Fb/EJ 0 Fb’/EJ-Fxb/EJ b2-2bx+X
BCb -b+1/2x -3/2Fx 0 3/2Fbx-3/4Fx 0 b?-bx+1/4x , ,
, , , ,| (L2+0)Fb/EJ | 7/12Xb/EJ
CBb |1/2b+1/2x| 3/2Fb-3/2Fx 0 3/4Fb*-3/4FX 0 1/4b*+1/2bx+1/4x
CDb |-1/2b+1/2x -Fb+Fx 0 |1/2Fb*Fbx+1/2Fx° 0 1/4b°-1/2bx+1/4%° , ,
, , (1/6+0)Fb¥EJ | 1/12XbY/EJ
DCb 1/2x Fx 0 1/2Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 3Fb-3Fx 0 0 0 0
0+0 0
FE b 0 -3Fx 0 0 0 0
FCb 0 1/2gx° 0 0 0 0
, 0+0 0
CFb 0 -1/2Fb+Fx-1/2gx 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx+1/2qx° | 0 0 0 0
, 0+0 0
Elb 0 -3Fb+5/2Fx-1/2gx°| 0 0 0 0
D cedimento nodo -H,,u, -Fb*/EJ
totali 1/6Fb%EJ Xb¥/EJ
iperstatica X=H, -1/6F
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 212719 ES>01.xxxx.187

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L= [(xb) 6 dx=[12xb] 0
=(12b)6 =1/2 FbYEJ

1= [(-1+xb) 6 dx=[-x+12xm] 6
=(-b+1/2b) 6 =1/2 FbYEJ

1 = [*(3/2 xtb -3/4 x2b* ) Fb? 1/E3 dx = [3/4 x¢b -1/4 /b7 ] Fb? 1/E]
=(3/4b-1/4b) Fb’ 1/EJ = 1/2 Fb%/EJ

1% = [ (374 -3/4 x2b* ) Fb* 1/ED dx = [3/4 x -1/4 X°1b? | Fb? 1/E
=(3/4b-1/4b) Fb’ 1/EJ = 1/2 Fb%/EJ

1 = [2(1/2 - xtb +1/2 %1% ) Fio? /3 dx = [1/2 x -1/2 x2Ib +1/6 x1b* | Fb? 1/E3
=(12b-1/2b+1/6 b ) Fb* 1/EJ = 1/6 Fb’/EJ

1% = [2(1/2 ¥ib? ) Fb* 1/ED dx = [1/6 X102 ], Fo? 1/E3
=(1/6b) Fb® L/EJ = 1/6 Fb/EJ

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

ES>01.xxxx.187
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PLV PER CASA ES>01.xxxx.191 REAZIONI 981317 ES>01.xxxx.191

y,v,\V,q
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T A F - =
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4 q
“T
¢,W/ b b b X,Uu,H,p
V, =-F B, = -6 = -aT/b = -bF/EJ EJ.. = EJ 117126 P/zp
- _ s_ p3 _ Fb 19/24Fb
Ve=-F up =-0=-b"F/EJ EJec=EJ M v 5T\ 19/24F 3F
W, =-W =-Fb EJs =EJ EJ.g=EJ G c F
W =-W=-Fb EJgc = EJ EJg, = EJ S— W’C
ge=-9=-F/b EJ,=EJ EJ, =EJ c F
=-q=-Flb EJye =EJ EJg=EJ 2F T oF
Poe = -4 DE IE ‘[ 1/2Fb J
1/2F 1/2F
c
1/ 41/24F
"1 s1i24Fb
5/12F
Reazioni iperstatiche in soluzione: X=H,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y. 5’;,21;%
Jy - Xy - By, riferimento locale asta YZ con origine in Y. P\ 4vzgr
Curvatura 6 asta BC positiva se convessa a destra con inizio B. B

Spostamento orizzontale assoluto u imposto al nodo D.
@ 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 981317

ES>01.xxxx.191

PROCEDIMENTO E RISULTATI 981317 ES>01.xxxx.191
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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Schema di calcolo iperstatico
P 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 981317

ES>01.xxxx.191

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 981317

ES>01.xxxx.191

- M, (X) M, (%) ] MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 0 0 0 X ,
, , 0+0 1/3Xb*/EJ
BA b b-x 0 0 0 0 b®-2bx+x
BCh -b+1/2x -3/2Fx -FO/EJ|  3/2Fbx-3/4Fx? Fb%/EJ-1/2FXb/EJ b?-bx+1/4x° , .
, , , , ,| (L/2+3/14)Fb*/ET | 7/12Xb7/E
CBb |1/2b+1/2x| 3/2Fb-3/2Fx |Fb/EJ| 3/4Fb*-3/4FX° |1/2Fb*/EJ+1/2FXb/EJ| 1/4b%+1/2bx+1/4X
CDb |-1/2b+1/2x -Fb+Fx 0 |1/2Fb*Fox+1/2Fx? 0 1/4b%-1/2bx+1/4x° , ,
, , (1/6+0)Fb¥EJ | 1/12XbYEJ
DCb 1/2x Fx 0 1/2Fx 0 1/4x
DE b 0 1/2Fx-1/20%° 0 0 0 0
, 0+0 0
EDDb 0 -1/2Fx+1/2gx 0 0 0 0
EF b 0 3Fb-3Fx 0 0 0 0
0+0 0
FE b 0 -3Fx 0 0 0 0
FCb 0 1/2Fx 0 0 0 0
0+0 0
CEb 0 -1/2Fb+1/2Fx 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx+1/2qx° | 0 0 0 0
, 0+0 0
Elb 0 -3Fb+5/2Fx-1/2gx°| 0 0 0 0
D cedimento nodo -H,,u, -Fb*/EJ
totali 5/12Fb%/EJ Xb¥/EJ
iperstatica X=H, -5/12F
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 981317 ES>01.xxxx.191 ES>01.xxxx.191

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1% = [(3/2 x/b -3/4 x2ib* ) Fb* VEI dx + [ (1-1/2xIb ) © dx
= [314 %10 -1/ x30% ] Fb? 1ED + [ x-1/4 X0 ] 0
=(3/4b-1/4b) Fb’ UEJ +(b-1/4b) 6 =5/4 Fb¥EJ

1% = ["(314 -314 xi0? ) Fb? VB dx + [(-1/2-1/2 b ) © dx
= [314 x-14x30* ] Fb? 1VED + [-12 x-1/4 x2b ]| ©
=(3/4b-1/4b) Fb’ UEJ +(-1/2b-1/4b ) 6 =5/4 Fb*/EJ

10 = [2(1/2 - xtb +1/2 %1% ) Fio? 1/E3 dx = [1/2 x -1/2 x2Ib +1/6 x1b* | Fb? 1/E3
=(1/2b-1/2b+1/6 b ) Fb® 1/EJ = 1/6 Fb/EJ

1% = [2(1/2 X6 ) Fo? 1763 dx = [1/6 xb* ] Fb? 1/E3
=(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>01.xxxx.195 REAZIONI 211434 ES>01.xxxx.195

y,v,\V,q
lLL H—— —
2 3/2F
1 H B\ A 1
G w_ |/ 35/24F 35/24F I / 312F
1/12Fb " r
1/12F 1/12F
b H
112F
D
1 B
3Fb
¢ K\ 5/2F
E
D E
——,
b . T 11/2F 11/2F
12F 1/24
D E
25/24F ||/ 3F
3Fb
| L/le 1/2F
1 A F X R
E 4
N . !HI!!!!I!HHHHHHHHHHHH!HH%
4 q
“T
¢,W/ b b b X,Uu,H,p
V, =-F Bep = -0 = -aT/b = -bF/EJ EJ.. = EJ s/12F P/zp
- — x—_pd _ Fb 25/24Fb
Ve=-F Up =-8=-b"F/EJ EJec=EJ M v 5T\ 25/24F 3F
W, =-W =-Fb EJz=EJ EJ.g=EJ G c F
W =-W=-Fb EJgc = EJ EJg, = EJ S— W’C
ge=-9=-F/b EJ,=EJ EJ, =EJ c F
=-q=-Flb EJye = EJ EJ.=EJ 2F T oF
Poe = -4 DE IE ‘[ 1/2Fb J
1/2F 1/2F
c
gl
35/24F
37/24Fb
112F
Reazioni iperstatiche in soluzione: X=Wg
Carichi e deformazioni date hanno verso efficace in disegno.
Calcolare reazioni vincolari della struttura e delle aste. 4
Tracciare i diagrammi quotati delle azioni interne nelle aste. 1/11/21;%
Jyz - Xyz - 6y, riferimento locale asta YZ con origine in Y. |\ 35/24F
Curvatura 6 asta CD positiva se convessa a destra con inizio C. B

Spostamento orizzontale assoluto u imposto al nodo D.
@ 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 211434 ES>01.xxxx.195 PROCEDIMENTO E RISULTATI 211434 ES>01.xxxx.195
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-35/24 [T g }O chema di calcolo iperstatico C; M, flessione da carichi assegnati
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C§ Fb C§ 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 211434

ES>01.xxxx.195

Quadro contributi PLV per iperstatica X=Wp

PROCEDIMENTO E RISULTATI 211434

ES>01.xxxx.195

- M, (X) M,(X) 6 MM, M,0 MM, M (M/EI+B)dX | [XM M, /EJdx
AB b x/b 0 0 0 0 X°Io’
- 0+0 1/3Xb/EJ
BAD 1-x/b 0 0 0 0 1-2x/o+x%/b
BCb | -1+1/2x/b -3/2Fx 0 3/2Fx-3/4Fx%Ib 0 1-x/b+1/4x°10° ,
, , ,| (U2+0)Fb/EJ | 7/12Xb/EJ
CBb |1/2+1/2x/b|  3/2Fb-3/2Fx 0 3/4Fb-3/4Fx’/b 0 1/4+1/2x/b+1/4x%Ib
CDb |-1/2+1/2x/b -Fb+Fx -FO/EJ| 1/2Fb-Fx+1/2Fx°/b| 1/2Fb/EJ-1/2FX/EJ | 1/4-1/2x/0+1/4x° /b ,
, ), (1/6+1/4)Fb°/EJ | 1/12Xb/EJ
DChb 1/2x/b Fx Fb/EJ 1/2Fx%/o 1/2FX/EJ 1/4x°1b
DE b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
EDDb 0 -1/2Fx+1/2gx 0 0 0 0
EF b 0 3Fb-3Fx 0 0 0 0
0+0 0
FE b 0 -3Fx 0 0 0 0
FCb 0 1/2Fx 0 0 0 0
0+0 0
CEb 0 -1/2Fb+1/2Fx 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx+1/2qx> | © 0 0 0
, 0+0 0
Elb 0 -3Fb+5/2Fx-1/2gx°| 0 0 0 0
D cedimento nodo -H,,u, -Fb?/EJ
totali -1/12Fb*/EJ Xb/EJ
iperstatica X=Wpg 1/12Fb
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 211434 ES>01.xxxx.195 ES>01.xxxx.195

L% =L(xm?) eI dx=[13x?]] 1ES
=(1/3b) 1/EJ = 1/3 b/EJ

L= (12 xb+xb* ) VEI dx = [ x-xb +1/3 b2 ], 1/E
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% = [2(1- xib +1/4 xb% ) 1/ED dx = [ x -1/2 X¥b +1/12 567 ]| 1/ES
=(b-1/2b+1/12b) 1EJ =7/12 b/EJ

L% = [2(1/4 +1/2 xib +1/4 516> ) UEd dx = [1/4 x +1/4 xb +1/12 X || 1/E3
=(U4b+1/4b+1/12b ) 1/EJ =7/12 bIEJ

L% = 214 -1/2 xib +1/4 X2b% ) VE dx = [1/4 x 174 x2b +1/12 xb* | 1/E3
=(14b-U4b+1/12b) 1/EJ = 1/12 b/EJ

L% = [ (4 xin®) 1Ed dx = [112 02 )] V/ES
=(112b) 1/EI =1/12 b/EJ

1% = [*(3/2 x/b -3/4 x2b* ) Fb 1/EJ dx = [3/4 xb -1/4 X2 || Fb 1/E3
=(3/4b-1/4b) Fb 1/EJ = 1/2 Fb’/EJ

1% = [7(314 -3/4 xi0* ) Fb 1/EJ dx = [314 x -1/4 xb* | Fb 1/E
=(3/4b-1/4b) Fb 1/EJ = 1/2 Fb/E

1 = [2(1/2 - xtb +1/2 16> ) Fb UET dx + [(1/2-1/2 x1b ) © dx
= [1/2 x-1/2 x2b +1/6 62 ], Fb 1E3 + [12x /4 X ] 6
=(1/2b-1/2b+1/6b ) Fb 1/EJ +(1/2b-1/4b) 8 =5/12 FbY/EJ

1 = [ (2 ? ) Fb BT dx + [ (-1/2xb ) 8 dx = [1/6 x3b* ] Fb 1ED + [-1/4xb ] 6
=(/6b)Fb1/EJ +(-1/4b) 6 =5/12 FbY/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>01.xxxx.198

y,v,V,q q l
LL
a AR
G
b
D
1 B
c H///
b o
£ F
E
LL|
K\ ’

¢'W/ b b X,U,H,p
V,=-F 8,. =-8=-aT/b = -bF/EJ EJ.. = EJ
V. =-F Up = -5 = -b°F/EJ Edee = EJ
W, =-W =-Fb EJ, =EJ EJc =EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
Qgy = -0 =-F/b EJop, =EJ EJ, =EJ
Pag =-0=-F/b EJpe = EJ EJe=EJ
Reazioni iperstatiche in soluzione: X=H,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta AB positiva se convessa a destra con inizio A.
Spostamento orizzontale assoluto u imposto al nodo D.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 280320

ES>01.xxxx.198
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AZIONI INTERNE 280320

ES>01.xxxx.198
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PROCEDIMENTO E RISULTATI 280320

ES>01.xxxx.198

e
LL
AL
H
G
D 1 0
B o
R 7
- H
o
N r) 12 0
—— FO CD © -3la_] -3/ |°
E 4 -
N | }
|
[Is
(=) (=) L
0 712 712 1
Schema di calcolo iperstatico C 3 M, flessione da carichi assegnati
0 0
o ‘ o
|
|
|
|
e |
Wﬂm& \
-1 -1/2 -1/2 o |
[ S | |
| | |
| I |
| I |
| | |
| o |
‘ o o
0 00 0
C 3 M, flessione da iperstatica X=1
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PROCEDIMENTO E RISULTATI 280320

ES>01.xxxx.198

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 280320

ES>01.xxxx.198

- M, (X) M, (X) ) MM, M,0 MM, JM(M/EI+B)dX | [XM M /EIdxX
AB b -X 1/2gx° -Fb/EJ -1/2gx° Fxb/EJ X , .
i , , o, , i (-1/8+1/2)Fb°/EJ| 1/3Xb’/EJ
BA b b-x -1/2Fb+Fx-1/2gx” | Fb/EJ |-1/2Fb"+3/2Fbx-3/2Fx"+1/2qx” | Fb"/EJ-FXxb/EJ b"-2bx+x
BCb -b+1/2x 1/2Fb-5/4Fx 0 -1/2Fb*+3/2Fbx-5/8Fx” 0 b?-bx+1/4x° , ,
, , , ,| (L/24+0)Fb/EJ | 7/12Xb°/EJ
CBb |1/2b+1/2x| 3/4Fb-5/4Fx 0 3/8Fb’-1/4Fbx-5/8Fx 0 1/4b°+1/2bx+1/4x
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx 0 3/8Fb>-3/4Fbx+3/8FX> 0 1/4b°-1/2bx+1/4x° , ,
, , (1/8+0)Fb*/EJ | 1/12Xb*EJ
DC b 1/2x 3/4Fx 0 3/8Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 7/2Fb-7/2Fx 0 0 0 0
0+0 0
FEb 0 -TI2Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb+1/2Fx-1/2gx>| 0 0 0 0
, 0+0 0
HG 2b 0 -3/2Fx+1/2qx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+5/2Fx 0 0 0 0
0+0 0
Elb 0 -7/2Fb+5/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb/EJ
totali -11/24Fb%EJ Xb¥EJ
iperstatica X=H, 11/24F
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 280320 ES>01.xxxx.198 ES>01.xxxx.198

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L = (-2 ) Fo? eI dx + [[(xb ) 8 dx = [-1/8 x'° | Fb? 1/ED + [1/2xb ] 6
=(-/8b) Fo*1/EJ +(1/2b) 6 =3/8 Fb%EJ

X =ji(-1/2 +312 x/b -3/2 X°Ib® +1/2 X*/b°® ) Fb® 1/EJ dx + jj(-l +x/b) 6 dx
= [-172 x +3/4 X1 112 X316 +1/8 x'6° ]| Fbo? 1/ED + [-x +1/2%b ]| ©
=(-12b+3/4b-12b+1/8b ) Fb* L/EJ +(-b+1/2b) 8 =3/8 Fb*/EJ

1% = [*(-1/2 +3/2 x/b -5/8 X’/ ) Fb? 1/E dx = [-1/2 x +3/4 X¥Ib -5/24 x1b* | Fb? 1/E3
=(-1/2b +3/4b -5/24 b ) Fb* 1/EJ = 1/24 Fb%/EJ

1% = [7(3/8 -1/4 x1b -5/8 x1b? ) Fb? 1/EI dx = [3/8 x -1/8 X%/b -5/24 x/b* | Fb* 1/E
=(3/8b-1/8 b -5/24 b ) Fb® 1/EJ = 1/24 Fb*/EJ

10 = [\ (3/8 -314 xib +3/8 x/b” ) Fb® 1EJ dx = [3/8 x -3/8 X%/ +1/8 xb | Fb® 1/E
=(3/8b-3/8b+1/8b ) Fb® 1/EJ = 1/8 Fb/EJ

1% = [2(3/8 xib? ) Fb* 1/EJ dx = [1/8 X102 ], Fb? 1/E3
=(1/8b) Fb” L/EJ = 1/8 FbYEJ

@ 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>01.xxxx.200 REAZIONI 215530 ES>01.xxxx.200

VAR q l H 0
m e -«
5/2F
g [y z : .
T H
* f / 43/a8F 43/48F I / 5I2F
G 5/24Fb ™y
7124F 17/24F
H
-
312F
b
D
1 B
c 7
712Fb
H K\ 5I2F
E
b = G —
D E
—_—
53/48 / 712F
o e
7124F
|
E 4
w
o '
¢,W/ b b b XUH,p
V,=-F 8cp = -6 = -aT/b = -bF/E] EJ. =EJ
= - 5=-p° - 7124F
Ve=-F u, =-3=-b"F/EJ EJ.. =EJ Fb L s3ieeo
W, = -W = -Fb Ed,s = EJ EJeg = EJ < 3 1/2F |\ 53/48F 7I2F
W =-W=-Fb EJgc = EJ EJg, = EJ . G c . F
Qgy = -0 =-F/b EJ,=EJ EJ, =EJ > “12F
Pas = -0 = -F/b Edye = EJ EJ, = EJ == S
c
[t/ 43/48F
{1 s3/a8Fb
7124F
Reazioni iperstatiche in soluzione: X=H,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y. 7124F
e S 5/24Fb
Jyz - Xy - By, riferimento locale asta YZ con origine in Y. ¥ I\ 43/48F
Curvatura 6 asta CD positiva se convessa a destra con inizio C. B

Spostamento orizzontale assoluto u imposto al nodo D.
@ 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 215530

ES>01.xxxx.200
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= — =
2 = =
3 = —|
] — ‘:
~ = = —
0 0
%*)F
| B ‘
| |
| |
of }
|
| |
|
T 53/48 }O
N 43/48 nm |
= |
| | | !
| | | ‘
| of |o i
| | | |
N \
g | (O
x 712
5/2
T=le
1 0
o ‘O
I
| |
| |
| |
| |
| |
MO }
-5/24 -53/48_[ -53/48 1= !
N of \ ‘
|5 \ \ !
| | | !
| | | |
| | |
| [ | |
| [ |
el o L[] o
0 72 712 1
CED #o

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

08.12.24

PROCEDIMENTO E RISULTATI 215530

ES>01.xxxx.200

e
LL
AL
H
G
D 1 0
B o
R 7
- H
o
N r) 12 0
—— FO CD © 3 | -3 |°
E 4 -
N | }
|
[Is
(=) (=) L
0 712 712 1
Schema di calcolo iperstatico C 3 M, flessione da carichi assegnati
0 0
o ‘ o
|
|
|
|
e |
Wﬂm& \
-1 -1/2 -1/2 o |
[ S | |
| | |
| I |
| I |
| | |
| o |
‘ o o
0 00 0
C 3 M, flessione da iperstatica X=1
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PROCEDIMENTO E RISULTATI 215530

ES>01.xxxx.200

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 215530

ES>01.xxxx.200

- M, (X) M, (X) ) MM, M,0 MM, M (M/EI+8)dx | [XM M, /EJdx
AB b -X 1/2qx2 0 -1/2qx3 0 X 5 s
, , , , , , (-1/8+0)Fb*/EJ | 1/3Xb%/EJ
BA b b-x -1/2Fb+Fx-1/2gx 0 [-1/2Fb"+3/2Fbx-3/2Fx"+1/2qx 0 b"-2bx+x
BCb -b+1/2x 1/2Fb-5/4Fx 0 -1/2Fb*+3/2Fbx-5/8Fx 0 bZ-bx+1/4x° , .
, , , ,| (L24+0)Fb/EJ | 7/12Xb7/E
CBb |1/2b+1/2x| 3/4Fb-5/4Fx 0 3/8Fb*-1/4Fbx-5/8Fx 0 1/40°+1/2bx+1/4X
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx |-Fb/EJ 3/8Fb’-3/4Fbx+3/8Fx° 1/2Fb°/EJ-1/2FXb/EJ | 1/4b°-1/2bx+1/4X> , ,
, , (1/8+1/4)Fb¥EI | 1/12Xb*/EJ
DCb 1/2x 3/4Fx Fb/EJ 3/8Fx 1/2FXb/EJ 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 712Fb-7/2Fx 0 0 0 0
0+0 0
FE b 0 -712Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb+1/2Fx-1/2gx>| 0 0 0 0
, 0+0 0
HG 2b 0 -3/2Fx+1/20x 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+5/2Fx 0 0 0 0
0+0 0
Elb 0 -7/2Fb+5/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb*/EJ
totali -17/24Fb%EJ Xb%EJ
iperstatica X=H, 17/24F
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 215530 ES>01.xxxx.200 PROCEDIMENTO E RISULTATI 215530 ES>01.xxxx.200

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1 = ['(-1/2 1) Fo? 1/E3 dx = [-1/8 xb° ] Fb® 1/E
=(-1/8b) Fb® 1/EJ =-1/8 Fb*/EJ

LY = ﬁ(-l/z +312 x/b -3/2 X’Ib® +1/2 X*/b°® ) Fb® 1/EJ dx
= [-172 x +3/4 X1 -112 X312 +1/8 X'16° ]| Fbo? 1/E3
=(-1/2b+3/4b-1/2b +1/8 b ) Fb® 1/EJ =-1/8 Fb’/EJ

1% = [*(-1/2 +3/2 x/b -5/8 X2/ ) Fb? 1/E dx = [-1/2 x +3/4 X%Ib -5/24 x1b* | Fb? 1/E3
=(-1/2b +3/4b -5/24 b ) Fb* 1/EJ = 1/24 Fb%/EJ

1% = [[(3/8 -1/4 xtb -5/8 x1b? ) Fb® 1/EI dx = [3/8 x -1/8 x%/b -5/24 x/b* | Fb* 1/E
=(3/8b-1/8 b -5/24 b ) Fb® 1/EJ = 1/24 Fb*/EJ

1% = [[(3/8 -3/4 xib +3/8 x2ib® ) Fb® VEI dx + [ (1/2-1/2 xIb ) © dx
= [318 x-318 x2ib +1/8 xb2 ]| Fb? 1/E3 + [1/2x-1/4 b ] 0
=(3/8b-3/8b+1/8b ) Fb’ 1/EJ + (1/2b-1/4b) 6 =3/8 FbY/EJ

1 = [ (358 x0? ) Fb? €I dx + [ (-1/2x0b ) 8 dx = [/8 02 |, Fo? 1ED + [-14 X% ] @
=(8b) Fo’ 1EJ +(-1/4b) 6 =3/8 FbYEJ

@ 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>01.xxxx.201 REAZIONI 212600 ES>01.xxxx.201

y,v,\V,q
4 " =
3/2F 312k
1 - I 2Fb\/‘
2F
B % A I
*/ 1718F 17/8F | / 312F
I 9/4Fb s
9/4F 9/4F
) H
-
1/2F
JZF
1 B
c
9/2Fb
¥\ 312F
] E
D +E
6F
D E
-
1sFw_ |~/ 9i2F
I e
17/4F
€ A F
N w
K\ H i
% b b b XuH,p
V, =-F Bgc = -0 = -aT/b = -bF/EJ EJe = EJ
Vp=-F U, =-8=-b°F/EJ EJec = EJ o “Fo
W, =-W = -Fb EJys = EJ EJes = EJ 3/2F _92F
W, =-W =-Fb Edg. = EJ Edgy = EJ N G
oy = -0 = -F/b EJe, = EJ EJ, =EJ 3/2F
Py =-q=-F/b EJpe =EJ BEle=HJ 2|§Fb =

712F

Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y.

Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta BC positiva se convessa a destra con inizio B.
Spostamento orizzontale assoluto u imposto al nodo A.

@ 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 212600

ES>01.xxxx.201
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

PROCEDIMENTO E RISULTATI 212600

ES>01.xxxx.201

Y
G
B
c
A F O
N n

Schema di calcolo iperstatico

1/2 0

C 3 M, flessione da iperstatica X=1

IRRRRRRs e ,,0
ot
|
|
|
|
[T 0
o 2o 2 °
| | |
| | |
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| | |
| | I
of o [ LT
0 9/2 9/2 3
C 3 M, flessione da carichi assegnati
08.12.24

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



PROCEDIMENTO E RISULTATI 212600

ES>01.xxxx.201

Quadro contributi PLV per iperstatica X=H

PROCEDIMENTO E RISULTATI 212600

ES>01.xxxx.201

- M, (X) M, (%) 8 MM, M, 0 MM, JM (M /EJ+B)dx | [XM, M, /EJdx
AB b X -2Fx 0 2F%° 0 x2 s 5
, , , , (-2/3+0)Fb*/EJ | 1/3Xb°IEJ
BA b -b+x 2Fb-2Fx 0 -2Fb"+4Fbx-2Fx 0 b*-2bx+x
BCb b-1/2x -2Fb -Fb/EJ|  -2Fb°+Fbx -Fb*/EJ+1/2FXb/E] b?-bx+1/4x° , ,
, , , ,| (-3/2-3/4)Fb/EJ | 7/12Xb7/E
CBb [-1/2b-1/2x 2Fb Fb/EJ -Fb*-Fbx -1/2Fb%/EJ-1/2FXb/EJ | 1/4b°+1/2bx+1/4xX
CDb | 1/2b-1/2x -2Fb+2Fx 0 | -Fb’+2Fbx-FxX? 0 1/4b°-1/2bx+1/4x° , ,
, , (-1/3+0)Fb*EJ | 1/12Xb*/EJ
DCb -1/2x 2Fx 0 -Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 9/2Fb-9/2Fx 0 0 0 0
0+0 0
FE b 0 -9/2Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+3/2Fx-1/2qx*| 0 0 0 0
, 0+0 0
HG 2b 0 -1/2Fx+1/20x 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2gx 0 0 0 0
IEDb 0 3Fb+3/2Fx 0 0 0 0
0+0 0
Elb 0 -9/2Fb+3/2Fx 0 0 0 0
A cedimento nodo -H,,u, -Fb/EJ
totali -17/4Fb*/EJ Xb¥EJ
iperstatica X=H, 17/4F
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 212600

ES>01.xxxx.201

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

b
L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E

=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

b
L% = [*(1/4 +172 xib +1/4 216> ) b7 1/ED dx = [1/4 x +1/4 /b +1/12 /b | b 1/E
o] o]

=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

b
L% = [P(1/4 -1/2 xtb +1/4 516> ) b” 1EJ dx = [1/4 x -1/4 xb +1/12 3% || b2 1/E
o o

=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ
L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ
1 = [*(-2 xib? ) Fb? 1EI dx = [-2/3 X2 ], Fb? 1/E
=(-2/3b) Fo® 1EJ =-2/3 FbY/EJ

b
X =ji(-2 +4 xb -2 X*/b” ) Fb® UEJ dx = [-2 x +2 b -213 X*Ib* ] | Fb? 1/EJ

=(-2b+2b-2/3b ) Fb* 1/EJ =-2/3 Fb¥/EJ

L =[(-2+xib ) Fo? UEI dx+ [ (-1 +1/2xb ) © dx
=[-2x+12x% ] Fo? VEI +[-x+14 X0 ] 6
=(2b+1/2b ) Fb? 1/EJ +(-b +1/4b ) © =-9/4 Fb%/EJ

L0 = [2(-1-xb ) Fb? UEI dx + [ (12 +1/2 x/b ) 8 dx
=[-x-12x0 ] Fb? UED + [12x +1/4Xb ]} 0
=(-b-12b) Fo® 1/EJ + (12b+1/4b ) 6 =-9/4 Fb%EJ

1 = [2(-1 +2 xtb - ¥1b? ) Fb? VED dx = [- x + xb -1/3 /% | Fb? 1/E3
=(-b+b-1/3b) Fb® 1/EJ =-1/3 Fb*EJ

1 = [2(- x¥6? ) Fo? /B3 dx = [-1/3 xp? | Fb? 1/E
=(-1/3b) Fb® 1/EJ =-1/3 Fb%EJ

PROCEDIMENTO E RISULTATI 212600

ES>01.xxxx.201

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PLV PER CASA

ES>01.xxxx.203

VAR
4
G
b
4 B
C
b
€ A F
N u
K\ H ’

¢'W/ b b X,U,H,p
V,=-F 8,. =-8=-aT/b = -bF/EJ EJ.. = EJ
V. =-F u, = -3 =-b’F/EJ Ede = EJ
W, =-W =-Fb EJ,z =EJ EJc =EJ
W =-W=-Fb EJgc = EJ EJg, = EJ
Qgy = -0 =-F/b EJop =EJ EJ, =EJ
py=-0=-Flb EJpe = EJ EJe=EJ
Reazioni iperstatiche in soluzione: X=H,
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.
Carichi di aste curve misurati in proiezione sugli assi x,y.
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta AB positiva se convessa a destra con inizio A.
Spostamento orizzontale assoluto u imposto al nodo A.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 210914

ES>01.xxxx.203
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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AZIONI INTERNE 210914 ES>01.xxxx.203 PROCEDIMENTO E RISULTATI 210914 ES>01.xxxx.203
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@ 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 210914

ES>01.xxxx.203

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 210914

ES>01.xxxx.203

- M, (X) M, (X) ) MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ X , ,
, , , (0+1/2)Fb%EJ | 1/3Xb°/EJ
BADb b-x 0 Fb/EJ 0 Fb’/EJ-FXb/EJ b2-2bx+X
BCb -b+1/2x -Fx 0 Fbx-1/2Fx> 0 b?-bx+1/4x , .
, , , ,| (U3+0)FbY/EJ | 7/12Xb/EJ
CBb |1/2b+1/2x Fb-Fx 0 1/2Fb*-1/2Fx 0 1/4b°+1/2bx+1/4x
CDb |-1/2b+1/2x -Fb+Fx 0 |1/2Fb*Fbx+1/2Fx° 0 1/4b°-1/2bx+1/4%° , ,
, , (1/6+0)Fb¥EJ | 1/12XbYEJ
DChb 1/2x Fx 0 1/2Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 9/2Fb-9/2Fx 0 0 0 0
0+0 0
FE b 0 -9/2Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+3/2Fx-1/2gx*| 0 0 0 0
, 0+0 0
HG 2b 0 -1/2Fx+1/2qx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2qx 0 0 0 0
IEDb 0 3Fb+3/2Fx 0 0 0 0
0+0 0
Elb 0 -9/2Fb+3/2Fx 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 2FbYEJ Xb¥/EJ
iperstatica X=H, 2F
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 210914 ES>01.xxxx.203

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L= [(xb) 6 dx=[12xb] 0
=(12b)6 =1/2 FbYEJ

1= [(-1+xb) 6 dx=[-x+12xm] 6
=(-b+1/2b) 6 =1/2 FbYEJ

1 = ['( b 172 X¥1b? ) Fb? UE dx = [1/2 x21b -1/6 xib* | Fb? 1/E
=(1/2b-1/6 b ) Fb* 1EJ = 1/3 Fb’/EJ

1% = [*(1/2 172 x2b* ) Fb? 1/ED dx = [1/2 x -1/6 x°/b? ] Fb? 1/E
=(1/2b-1/6 b)) Fb’ 1/EJ = 1/3 Fb%/EJ

1% = [2(1/2 - xtb +1/2 %1% ) Fio? /3 dx = [1/2 x -1/2 x2Ib +1/6 x1b* | Fb? 1/E3
=(1/2b-1/2b +1/6 b ) Fb* 1/EJ = 1/6 Fb’/EJ

1% = [2(1/2 ¥ib? ) Fb? 1/EJ dx = [1/6 X2 ]| Fb? 1/E3
=(1/6b) Fb® L/EJ =1/6 Fb/EJ

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

ES>01.xxxx.203

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

08.12.24



PLV PER CASA ES>01.xxxx.209 REAZIONI 982827 ES>01.xxxx.209

A
y,v,\V.q d lLL H 5 < I
9/4F
/ 11/16F 11/16F 1 / 9laF
G '\i 1/8Fb "t ro
1/8F 1/8F
H
b o 5/4F
D
1 B
¢ 7 14FD
13/4F
H gl R
E
D¢ »E
b 11/2F
D
—_—
13/16 J 1314F
- 13/4Fb
7/18F
|
E 4
N u|
o '
¢,W/ b b b X,Uu,H,p
- —a= - - 718F
V,=-F 8,. =-8=-aT/b = -bF/EJ EJ.. = EJ N aner
V. =-F Up = -5 = -b°F/EJ EJee = EJ Yok 13/16F 13/4F
W, =-W =-Fb EJ,, =EJ EJee = EJ N L CC F .
W =-W=-Fb EJgc = EJ EJg, = EJ A G 9/4F
G C
=-q=-F/b EJ., =EJ EJ,, =EJ 2
Gon =4 ¢ H w__/ 3l4F BiaF
Pes =-0=-F/b EJpe = EJ EJe=EJ 1/2Fb
F
J 11/16F
™ 13/16Fb
1/8F
Reazioni iperstatiche in soluzione: X=H,
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. .
Carichi di aste curve misurati in proiezione sugli assi x,y. l/f/Fst
Jyz - Xyz - 6y riferimento locale asta YZ con origine in Y. [\ 1116k
e

Curvatura 6 asta AB positiva se convessa a destra con inizio A.
Spostamento orizzontale assoluto u imposto al nodo D.
@ 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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AZIONI INTERNE 982827 ES>01.xxxx.209
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

PROCEDIMENTO E RISULTATI 982827

ES>01.xxxx.209

| l
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Schema di calcolo iperstatico

0 13/4 13/

C 3 M, flessione da carichi assegnati

C 3 M, flessione da iperstatica X=1

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



PROCEDIMENTO E RISULTATI 982827

ES>01.xxxx.209

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 982827

ES>01.xxxx.209

- M, (X) M, (X) ] MM, M,0 MM, M, (M/EI+8)dx | [XM M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ X , ,
, , , (0+1/2)Fb*/EJ | 1/3Xb*/EJ
BADb b-x 0 Fb/EJ 0 Fb’/EJ-FXb/EJ b2-2bx+x
BCb -b+1/2x -3/4Fx 0 3/4Fbx-3/8Fx 0 bZ-bx+1/4x° , ,
, , , ,| (UA+0)FbY/EJ | 7/12Xb/E]
CBb |1/2b+1/2x 3/4Fb-3/4Fx 0 3/8Fb>-3/8Fx 0 1/40°+1/2bx+1/4X
CDb |-1/2b+1/2x|  -3/4Fb+3/4Fx 0 |3/8Fb*3/4Fbx+3/8FX 0 1/4b°-1/2bx+1/4%° , ,
, , (1/8+0)Fb*/EJ | 1/12Xb%EJ
DCb 1/2x 3/4Fx 0 3/8Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 13/4Fb-13/4Fx 0 0 0 0
0+0 0
FE b 0 -13/4Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 -Fx+1/2gx° 0 0 0 0
, 0+0 0
GCb 0 1/2Fb-1/2qx 0 0 0 0
GH 2b 0 1/2Fb+3/4Fx-1/2gx°| 0 0 0 0
, 0+0 0
HG 2b 0 -5/4Fx+1/2gx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+9/4Fx 0 0 0 0
0+0 0
Elb 0 -13/4Fb+9/4Fx 0 0 0 0
D cedimento nodo -H,,u, -FbY/EJ
totali -1/8Fb%/EJ Xb¥EJ
iperstatica X=H, 1/8F
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 982827 ES>01.xxxx.209

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L= [(xb) 6 dx=[12xb] 0
=(12b)6 =1/2 FbYEJ

1= [(-1+xb) 6 dx=[-x+12xm] 6
=(-b+1/2b) 6 =1/2 FbYEJ

1% = [*(314 xtb -3/8 x2b* ) Fb? 1/E3 dx = [3/8 xb -1/8 x°/b? ] Fb? 1/E3
=(3/8b-1/8b ) Fb’ 1/EJ = 1/4 Fb%/EJ

1% = [(3/8 -3/8 x2b* ) Fb* 1/EJ dx = [3/8 x -1/8 x°/b? || Fb? 1/
=(3/8b-1/8b ) Fb’ 1/EJ = 1/4 Fb%/EJ

1% = [\ (3/8 -3/4 xib +3/8 x/b” ) Fb? VEJ dx = [3/8 x -3/8 X2/ +1/8 xb* | Fb® 1/E
=(3/8b-3/8 b +1/8 b ) Fb* 1/EJ = 1/8 Fb’/EJ

1% = [2(3/8 x1b? ) Fb* 1/EJ dx = [1/8 x*b? ], Fb? 1/E3
=(1/8b) Fb® L/EJ =1/8 FbYEJ

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

ES>01.xxxx.209

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

08.12.24



PLV PER CASA ES>01.xxxx.212 REAZIONI 984497 ES>01.xxxx.212

y,v,\V,q q H |
LL <
l 5/2F
8 g oy , '
T H 29/16F 29/16F / 5I2F
G f 17/8Fb "1 o
17/8F 17/8F
H
312F
b
5 D
1 - o
7I2Fb
K\ 5I2F
E
D—— ———E
b 13/2F
D E
5/16 / aF
o 7
17/8F
|
S A “
4 q
¢,W/ b b b X,Uu,H,p
V, =-F Bsc = -6 = -0T/b = -bF/EJ EJ.. =EJ
V.=-F U, = -5 = -b°F/EJ EJee = EJ o .
W, = -W = -Fb EJ,, = EJ EJ., = EJ <1: 112F NN
W, =-W=-Fb EJge = EJ Edg, = EJ oS c ) c
Qg =-0=-F/b EJop, =EJ EJ, =EJ 1/2F
Oer =-q=-F/b EJpe =EJ EJe=EJ ¢ 2F F
c
<‘ 29/16F
5/16Fb
17/8F

Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y.

Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta BC positiva se convessa a destra con inizio B.
Spostamento orizzontale assoluto u imposto al nodo A.

@ 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 984497

ES>01.xxxx.212

PROCEDIMENTO E RISULTATI 984497

ES>01.xxxx.212
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

08.12.24
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Schema di calcolo iperstatico
P C 3 M, flessione da carichi assegnati
0 0
o | o
|
|
|
|
|
Wﬂﬂm& |
-1 -1/2 -1/2 I
[ © | |
| | |
| I |
| I |
| I |
| | |
| © o
0 0 0
C 3 M, flessione da iperstatica X=1
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



PROCEDIMENTO E RISULTATI 984497

ES>01.xxxx.212

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 984497

ES>01.xxxx.212

- M, (X) M,(X) ) MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 0 0 0 X ,
, , 0+0 1/3Xb*EJ
BA b b-x 0 0 0 0 b”-2bx+x
BCh -b+1/2x -3/4Fx -Fb/EJ 3/4Fbx-3/8Fx> Fb%/EJ-1/2FXb/EJ b-bx+1/4x° , ,
, , , , | (U4+314)FD/EY | 7/12Xb°IE
CBb |1/2b+1/2x| 3/4Fb-3/4Fx | Fb/EJ 3/8Fb>-3/8Fx 1/2Fb°/EJ+1/2FXb/EJ | 1/4b°+1/2bx+1/4X
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx 0 |3/8Fb*-3/4Fbx+3/8Fx> 0 1/4b>-1/2bx+1/4%> , ,
, , (1/8+0)Fb¥EJ | 1/12XbY/EJ
DCb 1/2x 3/4Fx 0 3/8FX 0 1/4x
DE b 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 7/2Fb-4Fx+1/2qx°| 0 0 0 0
, 0+0 0
FEb 0 -3Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb+1/2Fx-1/29x* | 0 0 0 0
, 0+0 0
HG 2b 0 -3/2Fx+1/2qgx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+5/2Fx 0 0 0 0
0+0 0
Elb 0 -7/2Fb+5/2Fx 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 17/8Fb*/EJ Xb¥/EJ
iperstatica X=H, -17/8F
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 984497 ES>01.xxxx.212 ES>01.xxxx.212

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1% = [ (3/4 x/b -3/8 x2ib* ) Fb* VEI dx + [ (1-1/2xIb ) © dx
= [3/8 %1 -1/8 X% ] Fb? 1ED + [ x-1/4 X0 ] 0
=(3/8b-1/8b) Fb’ 1/EJ +(b-1/4b) 6 = FbYEJ

1% = ["(3/8 -3/8 xib? ) Fb? VE dx + [ (-1/2-1/2 x1b ) © dx
= [3i8 x-1/8 xb* ] Fb? 1ES + [-1/2 x-1/4 x2b ]| ©
=(3/8b-1/8b) Fb’ 1/EJ +(-1/2b-1/4b )6 = Fb’EJ

1% = [\ (3/8 -314 xib +3/8 x/b” ) Fb? UEJ dx = [3/8 x -3/8 X%/ +1/8 xb | Fb* 1/E
=(3/8b-3/8b+1/8b ) Fb® 1/EJ = 1/8 Fb/EJ

1% = ['(a/8 x2b* ) Fb? 1/E3 dx = [1/8 xib* ] Fb? 1/E3
=(1/8b) Fb® 1/EJ = 1/8 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>01.xxxx.213 REAZIONI 213144 ES>01.xxxx.213

VAR q lLL H 0
512F
a LA o \ .‘
T H 13/16F 13/16F J 5I2F
G 1/8Fb ™ Fb
1/8F 1/8F
H
-
312F
b
5 D
1 - ///
712Fb
H K\ 5I2F
E
D—— —
b 13/2F
E
—_—
11/16 J aF
s S
1/8F
I
\ U= »
= ' !
¢,W/ b b b X,U,H,p
Vv, =-F 8ac = -0 = -0T/b = -bF/EJ Ede. = EJ "
Ve=-F Up = -8= -b°F/EJ EJ.c = EJ - e
W, =-W =-Fb EJy =EJ EJ.;=EJ N 3 1/2F ™\ 11/16F 3F
W, =-W = -Fb EJy. = EJ EJgy = EJ G c F
Ggu = -0 = -F/b Edgp = EJ EJ,, = EJ e= T
Qe = -0 = -F/b EJ,e = EJ EJ = EJ == 5
C‘ 13/16F
"1 11/16Fb

1/8F

Reazioni iperstatiche in soluzione: X=H,

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.
Carichi di aste curve misurati in proiezione sugli assi x,y.

Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta BC positiva se convessa a destra con inizio B.
Spostamento orizzontale assoluto u imposto al nodo D.

@ 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 213144

ES>01.xxxx.213

PROCEDIMENTO E RISULTATI 213144

ES>01.xxxx.213
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@ Adolfo Zavelani Rossi, Politecnico di Milano

,vers.27.03.13

08.12.24
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Schema di calcolo iperstatico
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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 213144

ES>01.xxxx.213

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 213144

ES>01.xxxx.213

- M, (X) M,(X) ) MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 0 0 0 X ,
, , 0+0 1/3Xb*EJ
BA b b-x 0 0 0 0 b”-2bx+x
BCh -b+1/2x -3/4Fx -Fb/EJ 3/4Fbx-3/8Fx> Fb%/EJ-1/2FXb/EJ b-bx+1/4x° , ,
, , , , | (U4+314)FD/EY | 7/12Xb°IE
CBb |1/2b+1/2x| 3/4Fb-3/4Fx | Fb/EJ 3/8Fb>-3/8Fx 1/2Fb°/EJ+1/2FXb/EJ | 1/4b°+1/2bx+1/4X
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx 0 |3/8Fb*-3/4Fbx+3/8Fx> 0 1/4b>-1/2bx+1/4%> , ,
, , (1/8+0)Fb¥EJ | 1/12XbY/EJ
DCb 1/2x 3/4Fx 0 3/8FX 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 7/2Fb-4Fx+1/2qx°| 0 0 0 0
, 0+0 0
FEb 0 -3Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb+1/2Fx-1/29x* | 0 0 0 0
, 0+0 0
HG 2b 0 -3/2Fx+1/2qgx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+5/2Fx 0 0 0 0
0+0 0
Elb 0 -7/2Fb+5/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb*/EJ
totali 1/8Fb%/EJ Xb¥/EJ
iperstatica X=H, -1/8F
Sviluppi di calcolo iperstatica
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PROCEDIMENTO E RISULTATI 213144 ES>01.xxxx.213 ES>01.xxxx.213

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(1/3b) b’ VEI = 13 bY/EJ

L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

L% = [2(1/4 +1/2 xib +1/4 516 ) b2 1/EJ dx = [1/4 x +1/4 X2Ib +1/12 3167 ] b2 1/E
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

L% = [2(1/4 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-1/4b+1/12b ) b> LEJ = 1/12 bYEJ

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

1% = [ (3/4 x/b -3/8 x2ib* ) Fb* VEI dx + [ (1-1/2xIb ) © dx
= [3/8 %1 -1/8 X% ] Fb? 1ED + [ x-1/4 X0 ] 0
=(3/8b-1/8b) Fb’ 1/EJ +(b-1/4b) 6 = FbYEJ

1% = ["(3/8 -3/8 xib? ) Fb? VE dx + [ (-1/2-1/2 x1b ) © dx
= [3i8 x-1/8 xb* ] Fb? 1ES + [-1/2 x-1/4 x2b ]| ©
=(3/8b-1/8b) Fb’ 1/EJ +(-1/2b-1/4b )6 = Fb’EJ

1% = [\ (3/8 -314 xib +3/8 x/b” ) Fb? UEJ dx = [3/8 x -3/8 X%/ +1/8 xb | Fb* 1/E
=(3/8b-3/8b+1/8b ) Fb® 1/EJ = 1/8 Fb/EJ

1% = ['(a/8 x2b* ) Fb? 1/E3 dx = [1/8 xib* ] Fb? 1/E3
=(1/8b) Fb® 1/EJ = 1/8 Fb%/EJ
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