PLV PER CASA
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V.=-F u, = -3=-b°F/EJ
Hp =-F EJays = EJ
Pua=-0=-F/b EJgc = EJ

P =-9=-F/b EJ.p=EJ

Pgy = -0 =-F/b EJope = EJ

6 = -8 =-aT/b = -bF/EJ EJe=EJ

Reazioni iperstatiche in soluzione: X=Hg

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 EF positiva se convessa a destra con inizio E.

Spostamento orizzontale assoluto u imposto al nodo H.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

Edeg = EJ
Edgy = EJ
El = EJ
EJ = EJ
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Edy, = EJ
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AZIONI INTERNE 957901 ES>04.xxxx.010 PROCEDIMENTO E RISULTATI 957901 ES>04.xxxx.010
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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 957901 ES>04.xxxx.010 PROCEDIMENTO E RISULTATI 957901 ES>04.xxxx.010
Quadro contributi PLV per iperstatica X=H
- M, (X) M, (%) 6 MM, M,0 MM, M (M/EI+8)dx | [XM M, /EJdx
ABb -b+1/2x -2Fb+5/4Fx 0 2Fb’-9/4Fbx+5/8Fx* | 0 b-bx+1/4x° , ,
) ) ) ) (13/12+0)Fb™/EJ| 7/12Xb"/EJ
BADb 1/2b+1/2x 3/4Fb+5/4Fx 0 3/8Fb"+Fbx+5/8Fx 0 |1/4b"+1/2bx+1/4x
BCb |-1/2b+1/2x| -1/4Fb+1/4Fx 0 1/8Fb*1/4Fbx+1/8FX’ | O | 1/4b°-1/2bx+1/4x° , ,
, , (1/24+0)Fb*/EJ | 1/12Xb°/EJ
CBb 1/2x 1/4Fx 0 1/8Fx 0 1/4x
CDb 0 0 0 0 0 0
0+0 0
DCb 0 0 0 0 0 0
DE b 0 Fx 0 0 0 0
0+0 0
EDb 0 -Fb+Fx 0 0 0 0
EFb 0 Fb-Fx -Fb/EJ 0 0 0
0+0 0
FEb 0 -Fx Fb/EJ 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GHb 0 -2Fx-1/2gx° 0 0 0 0
) 0+0 0
HG b 0 5/2Fb-3Fx+1/2gx 0 0 0 0
Gl V2b 0 0 0 0 0 0 0 0
IBb 0 Fx-1/2gx> 0 0 0 0
) 0+0 0
Blb 0 -1/2Fb+1/2gx 0 0 0 0
IE V2b 0 0 0 0 0 0 0 0
HADb X 5/2Fb+Fx-1/2qx*| 0 5/2Fbx-FEx*+1/2gx° 0 X2 , ,
, , , . , , (25/24+0)FbYEJ| 1/3XbY/EJ
AH b b-x 2Fb+1/2gx 0 2Fb"-2Fbx+1/2Fx"-1/2gx”| 0 b"-2bx+x
H 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 08.12.24



PROCEDIMENTO E RISULTATI 957901 ES>04.xxxx.010

%= (1 - xb +1/4 0% ) b? VEJ dx = [ x-1/2 x8b +1/12 x1b* | b7 1/ES
=(b-12b+1/12b ) b* 1/EJ = 7/12 bYEJ

L= (174 +1/2 xib +1/4 x2Ib* ) b* VED dx = [1/4 x +1/4 xb +1/12 x1b* | b7 1/E]
=(1/4b+1/4b+1/12b ) b® 1/EJ = 7/12 b/EJ

L% = [2(1/a 112 xtb +1/4 x2b* ) b* VEI dx = [1/4 x -1/4 X¥1b +1/12 5167 ] b2 1/E
=(14b-1/4b+1/12b ) b* 1/EJ = 1/12 bEJ

L% = [2(wa X6 ) b2 183 dx = [1/12 X762 ] b 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L% = [°(50? ) o7 1/E3 dx = [ 113 x0* | b7 1/ES
=(13b) b* VEI = 13 bY/EJ

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

1 = ['(2 -9/ xtb +5/8 xX*Ib? ) Fb® 1EJ dx = [2 x -0/8 X%/ +5/24 x*/b? || Fb? 1/E3
=(2b-9/8 b +5/24 b ) Fb® 1/EJ = 13/12 Fb*/EJ

19 = ['(3/8 + xib +5/8 X%/b? ) Fb? 1EJ dx = [3/8 x +1/2 b +5124 X°/b? | Fb? 1/E3
=(3/8b+1/2 b +5/24 b ) Fb® 1/EJ = 13/12 Fb/EJ

1 = ["(1/8 -1/4 xib +1/8 X2/ ) Fb? 1/E dx = [1/8 x -1/8 x2/b +1/24 xib* | Fb? 1/E
=(1/8b-1/8b+1/24b ) Fb* 1/EJ = 1/24 Fb’/EJ

1% = [*(1/8 X%/ ) Fb? 1/EJ dx = [1/24 b2 ]| Fb? 1/E
=(1/24b) Fb® 1/EJ = 1/24 FbEJ

1% = [2(5/2 x/b - xC1b? +1/2 X°16° ) Fbo? 1/E3 dx = [5/4 x2/b -1/3 x°/b? +1/8 x'b° | Fb? 1/E3
=(5/4b-1/3b +1/8 b ) Fb* 1/EJ = 25/24 Fb*/EJ

L = [(2 -2 xib +1/2 X¥1b% -1/2 xb° ) Fb? 1/EJ dx = [2 x - X¥1b +1/6 xIb? -1/8 X' ] Fio? 1/E3
=(2b-b+1/6b-1/8 b ) Fb’ 1/EJ = 25/24 Fb%EJ

ES>04.xxxx.010

@ 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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PLV PER CASA ES>04.xxxx.030 REAZIONI 212663 ES>04.xxxx.030
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\[\ v v
¢'W/ b b XU,H,p
Ve =-F u, = -8 = -b°F/EJ Edpe = EJ .
Hp=-F EJ,s = EJ EJg, =EJ r F1/4Fb
Pua =-q=-Fib EJge = EJ EJg = EJ AL
P =-q=-F/b Edep = EJ EJj = EJ b
Pep = -G = -Fib EJye = EJ EJ.=EJ e e IF
65 =-0=-aT/b =-bF/EJ EJer=EJ EJ,,=EJ 7/8Fb 1/2Fb
B o . EF HA [\ 7/8F ¥ 3/4F
Reazioni iperstatiche in soluzione: X=H. A 5 c
Carichi e deformazioni date hanno verso efficace in disegno. A% L)
Calcolare reazioni vincolari della struttura e delle aste. 7/8F I8E
Tracciare i diagrammi quotati delle azioni interne nelle aste. 17/8ED S B\ c
Carichi di aste curve misurati in proiezione sugli assi x,y. 7/8F “CeE
J,;, - Xy, - 8, riferimento locale asta YZ con origine in Y. 5 atFD 5/164

Curvatura 6 asta IB positiva se convessa a destra con inizio I.

Spostamento orizzontale assoluto u imposto al nodo H.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



AZIONI INTERNE 212663 ES>04.xxxx.030 PROCEDIMENTO E RISULTATI 212663 ES>04.xxxx.030
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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 212663 ES>04.xxxx.030 PROCEDIMENTO E RISULTATI 212663 ES>04.xxxx.030
Quadro contributi PLV per iperstatica X=H
- M, (X) M, (X) ] MM, M,0 MM, JM (M /EJ+B)dx | [XM, M, /EJdx
AB b -b+1/2x -Fb+3/4Fx 0 Fb’-5/4Fbx+3/8Fx° 0 b*-bx+1/4x° , ,
, , , ,| (L2+0)Fb*/EJ | 7/12Xb7/EJ
BADb 1/2b+1/2x 1/4Fb+3/4Fx 0 1/8Fb"+1/2Fbx+3/8Fx 0 |1/4b"+1/2bx+1/4x
BCb |-1/2b+1/2x 1/4Fb-1/4Fx 0 | -1/8Fb°+1/4Fbx-1/8Fx* | 0O | 1/4b*1/2bx+1/4x° . ,
, , (-1/24+0)Fb*/EJ | 1/12Xb°/EJ
CBb 1/2x -1/4Fx 0 -1/8Fx 0 1/4x
CDb 0 -3/4Fx+1/2gx° 0 0 0 0
) 0+0 0
DChb 0 1/4Fb+1/4Fx-1/29X 0 0 0 0
DE b 0 -1/4Fb+5/4Fx 0 0 0 0
0+0 0
EDb 0 -Fb+5/4Fx 0 0 0 0
EFb 0 Fb-Fx 0 0 0 0
0+0 0
FE b 0 -Fx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GHb 0 -9/4Fx 0 0 0 0
0+0 0
HG b 0 9/4Fb-9/4Fx 0 0 0 0
Gl V2b 0 0 0 0 0 0 0 0
IBb 0 Fx-1/20x° -Fb/EJ 0 0 0
) 0+0 0
Blb 0 -1/2Fb+1/2gx Fb/EJ 0 0 0
IE V2b 0 0 0 0 0 0 0 0
HADb X -9/AFb+7/4Fx-1/2gx°| 0 9/4Fbx-7/4Fx°+1/2gx°> | 0 X2 , ,
, ) . . , , (2/3+0)Fb°/EJ 1/3Xb°/EJ
AH b b-x Fb+3/4Fx+1/2gx 0 Fb™-1/4Fbx-1/4Fx"-1/2gx”| O b®-2bx+x
H 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 212663 ES>04.xxxx.030

%= (1 - xb +1/4 0% ) b? VEJ dx = [ x-1/2 x8b +1/12 x1b* | b7 1/ES
=(b-12b+1/12b ) b* 1/EJ = 7/12 bYEJ

L= (174 +1/2 xib +1/4 x2Ib* ) b* VED dx = [1/4 x +1/4 xb +1/12 x1b* | b7 1/E]
=(1/4b+1/4b+1/12b ) b® 1/EJ = 7/12 b/EJ

L% = [2(1/a 112 xtb +1/4 x2b* ) b* VEI dx = [1/4 x -1/4 X¥1b +1/12 5167 ] b2 1/E
=(14b-1/4b+1/12b ) b* 1/EJ = 1/12 bEJ

L% = [2(wa X6 ) b2 183 dx = [1/12 X762 ] b 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L% = [°(50? ) o7 1/E3 dx = [ 113 x0* | b7 1/ES
=(13b) b* VEI = 13 bY/EJ

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

1 = ['(1 -5/4 xtb +3/8 x*Ib? ) Fb® VEJ dx = [ x -5/8 x/b +1/8 X/ || Fb? 1/E3
=(b-5/8b+1/8b ) Fb® 1/EJ = 1/2 Fb*/EJ

1 = ['(1/8 +1/2 x/b +3/8 x2b* ) Fb? 1/EJ dx = [1/8 x +1/4 X2Jb +1/8 x°1b? ] Fb? 1/E
=(1/8b+1/4b+1/8b ) Fb® 1/EJ = 1/2 Fb/EJ

1% = [*(-1/8 +1/4 x/b -1/8 X2/ ) Fb? 1/E dx = [-1/8 x +1/8 X¥Ib -1/24 x1b* | Fb? 1/E
= (-1/8b +1/8 b -1/24 b ) Fb® 1/E] = -1/24 Fb’/EJ

1% = [2(-1/8 P12 ) Fb? 1/E3 dx = [-1/24 0% ]| Fb? 1/E
=(-1/24 b ) Fb* 1/EJ = -1/24 Fb/EJ

1% = [ (0/a xib 714 X21b% +1/2 x1b™ ) Fb? UE dx = [9/8 X% 7112 xX°/b? +1/8 x'1b° | Fb? 1/E3
=(9/8b-7/12 b +1/8 b ) Fb® 1/EJ = 2/3 Fh%/EJ

1 = [7(1 -1/4 x1b -1/4 x10? 172 X1b° ) Fb? VED dx = [ x -1/8 x8b -1/12 X2 -1/8 x1b° | Fb? 1/E
=(b-1/8b-1/12b-1/8 b ) Fb® 1/EJ = 2/3 Fb*/EJ

ES>04.xxxx.030

@ 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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PLV PER CASA ES>04.xxxx.031 REAZIONI 211730 ES>04.xxxx.031
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V.=-F u, =-8=-b’F/EJ Edpe = EJ p
Hp=-F EJ,s = EJ EJg, =EJ r F1/4Fb
Ppa =-0q=-F/b EJgc =EJ EJg =EJ S
P =-q=-F/b EJep=EJ EJg = EJ i
Pep = -G = -Fib EJpe = EJ EJe=EJ wier |l F
65y =-6=-aT/b = -bF/EJ EJe.=EJ EJ . =EJ 7i8Fb M 1/2Fb
Reazioni iperstatiche in soluzione: X=H. <A' s B c 3
Carichi e deformazioni date hanno verso efficace in disegno. AR /s
Calcolare reazioni vincolari della struttura e delle aste. 7/8F I8E
Tracciare i diagrammi quotati delle azioni interne nelle aste. 117,/fg,? S’ff,ﬁ*gF B\ c
Carichi di aste curve misurati in proiezione sugli assi x,y. 7/8F “CeE
Jy, - Xyz - 8, riferimento locale asta YZ con origine in Y. et 5,164

Curvatura 6 asta GH positiva se convessa a destra con inizio G.

Spostamento orizzontale assoluto u imposto al nodo H.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



AZIONI INTERNE 211730 ES>04.xxxx.031 PROCEDIMENTO E RISULTATI 211730 ES>04.xxxx.031
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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 211730 ES>04.xxxx.031 PROCEDIMENTO E RISULTATI 211730 ES>04.xxxx.031
Quadro contributi PLV per iperstatica X=H
- M, (X) M, (X) ] MM, M,0 MM, JM (M /EJ+B)dx | [XM, M, /EJdx
AB b -b+1/2x -Fb+3/4Fx 0 Fb’-5/4Fbx+3/8Fx° 0 b*-bx+1/4x° , ,
, , , ,| (L2+0)Fb*/EJ | 7/12Xb7/EJ
BADb 1/2b+1/2x 1/4Fb+3/4Fx 0 1/8Fb"+1/2Fbx+3/8Fx 0 |1/4b"+1/2bx+1/4x
BCb |-1/2b+1/2x 1/4Fb-1/4Fx 0 | -1/8Fb°+1/4Fbx-1/8Fx* | 0O | 1/4b*1/2bx+1/4x° . ,
, , (-1/24+0)Fb*/EJ | 1/12Xb°/EJ
CBb 1/2x -1/4Fx 0 -1/8Fx 0 1/4x
CDb 0 -3/4Fx+1/2gx° 0 0 0 0
) 0+0 0
DChb 0 1/4Fb+1/4Fx-1/29X 0 0 0 0
DE b 0 -1/4Fb+5/4Fx 0 0 0 0
0+0 0
ED b 0 -Fb+5/4Fx 0 0 0 0
EFb 0 Fb-Fx 0 0 0 0
0+0 0
FE b 0 -Fx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GHb 0 -9/4Fx -Fb/EJ 0 0 0
0+0 0
HG b 0 9/4Fb-9/4Fx Fb/EJ 0 0 0
Gl V2b 0 0 0 0 0 0 0 0
IBb 0 Fx-1/2gx° 0 0 0 0
) 0+0 0
Blb 0 -1/2Fb+1/2gx 0 0 0 0
IE V2b 0 0 0 0 0 0 0 0
HADb X -9/AFb+7/4Fx-1/2gx°| 0 9/4Fbx-7/4Fx°+1/2gx°> | 0 X2 , ,
, ) . . , , (2/3+0)Fb°/EJ 1/3Xb°/EJ
AH b b-x Fb+3/4Fx+1/2gx 0 Fb™-1/4Fbx-1/4Fx"-1/2gx”| O b®-2bx+x
H 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 211730 ES>04.xxxx.031

%= (1 - xb +1/4 0% ) b? VEJ dx = [ x-1/2 x8b +1/12 x1b* | b7 1/ES
=(b-12b+1/12b ) b* 1/EJ = 7/12 bYEJ

L= (174 +1/2 xib +1/4 x2Ib* ) b* VED dx = [1/4 x +1/4 xb +1/12 x1b* | b7 1/E]
=(1/4b+1/4b+1/12b ) b® 1/EJ = 7/12 b/EJ

L% = [2(1/a 112 xtb +1/4 x2b* ) b* VEI dx = [1/4 x -1/4 X¥1b +1/12 5167 ] b2 1/E
=(14b-1/4b+1/12b ) b* 1/EJ = 1/12 bEJ

L% = [2(wa X6 ) b2 183 dx = [1/12 X762 ] b 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L% = [°(50? ) o7 1/E3 dx = [ 113 x0* | b7 1/ES
=(13b) b* VEI = 13 bY/EJ

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

1 = ['(1 -5/4 xtb +3/8 x*Ib? ) Fb® VEJ dx = [ x -5/8 x/b +1/8 X/ || Fb? 1/E3
=(b-5/8b+1/8b ) Fb® 1/EJ = 1/2 Fb*/EJ

1 = ['(1/8 +1/2 x/b +3/8 x2b* ) Fb? 1/EJ dx = [1/8 x +1/4 X2Jb +1/8 x°1b? ] Fb? 1/E
=(1/8b+1/4b+1/8b ) Fb® 1/EJ = 1/2 Fb/EJ

1% = [*(-1/8 +1/4 x/b -1/8 X2/ ) Fb? 1/E dx = [-1/8 x +1/8 X¥Ib -1/24 x1b* | Fb? 1/E
= (-1/8b +1/8 b -1/24 b ) Fb® 1/E] = -1/24 Fb’/EJ

1% = [2(-1/8 P12 ) Fb? 1/E3 dx = [-1/24 0% ]| Fb? 1/E
=(-1/24 b ) Fb* 1/EJ = -1/24 Fb/EJ

1% = [ (0/a xib 714 X21b% +1/2 x1b™ ) Fb? UE dx = [9/8 X% 7112 xX°/b? +1/8 x'1b° | Fb? 1/E3
=(9/8b-7/12 b +1/8 b ) Fb® 1/EJ = 2/3 Fh%/EJ

1 = [7(1 -1/4 x1b -1/4 x10? 172 X1b° ) Fb? VED dx = [ x -1/8 x8b -1/12 X2 -1/8 x1b° | Fb? 1/E
=(b-1/8b-1/12b-1/8 b ) Fb® 1/EJ = 2/3 Fb*/EJ

ES>04.xxxx.031

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

ES>04.xxxx.051

yv.\V.q

b

b

=5

¢,W/ b X,u,H,p
V. =-F u, = -8 = -b°F/EJ EJgy = EJ
Hp=-F EJ, =EJ EJ; =EJ
Pua =-q=-F/b EJsc =EJ EJg=EJ
pg=-9=-F/b EJop,=EJ EJc=EJ
pg =-0=-F/b EJpe = EJ EJ,=EJ
Og =-q=-F/b EJe-=EJ
6,5 = -6 =-aT/b = -bF/EJ EJs=EJ
Reazioni iperstatiche in soluzione: X=W,g
Carichi e deformazioni date hanno verso efficace in disegno.
Calcolare reazioni vincolari della struttura e delle aste.
Tracciare i diagrammi quotati delle azioni interne nelle aste.
Diagrammi di carico con valori riferiti ad asse della trave.
Componenti di carico distribuito riferiti ad assi ortogonali.
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta HA positiva se convessa a destra con inizio H.
Spostamento orizzontale assoluto u imposto al nodo H.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 218425

ES>04.xxxx.051
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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AZIONI INTERNE 218425 ES>04.xxxx.051 PROCEDIMENTO E RISULTATI 218425 ES>04.xxxx.051
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PROCEDIMENTO E RISULTATI 218425 ES>04.xxxx.051 PROCEDIMENTO E RISULTATI 218425 ES>04.xxxx.051
Quadro contributi PLV per iperstatica X=W g
- M, (X) M, (%) ] MM, M,0 MM, M (M /EI+B)dx | [XM M, /EJdx
ABb | -1+1/2x/b 3/4Fx 0 -3/4Fx+3/8FX’/b 0 1-x/b+1/4x%Ib° ,
, L ,| (LA+O)FB/EI | 7/12Xb/E]
BA b 1/2+1/2x/b -3/4Fb+3/4Fx 0 -3/8Fb+3/8Fx"/b 0 1/4+1/2x/b+1/4x"/b
BChb |-1/2+1/2x/b|  5/4Fb-5/4Fx 0 |-5/8Fb+5/4Fx-5/8Fx /b 0 1/4-1/2x/b+1/45° 1 ,
, . (-5/24+0)Fb*/EJ | 1/12Xb/EJ
CBb 1/2x/b -5/4Fx 0 -5/8Fx“/b 0 1/4x°/b
CDb 0 0 0 0 0 0
0+0 0
DChb 0 0 0 0 0 0
DE b 0 Fx 0 0 0 0
0+0 0
ED b 0 -Fb+Fx 0 0 0 0
EF b 0 Fb-Fx 0 0 0 0
0+0 0
FE b 0 -Fx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GHb 0 -3Fx 0 0 0 0
0+0 0
HG b 0 3Fb-3Fx 0 0 0 0
Gl v2b 0 V2/2Fx-1/2gx° 0 0 0 0 0 0
IBb 0 Fx-1/2gx> 0 0 0 0
) 0+0 0
Blb 0 -1/2Fb+1/2gx 0 0 0 0
IE V2b 0 0 0 0 0 0 0 0
HADb xlb |-3Fb+7/2Fx-1/2gx° | -Fb/EJ | 3EX-7/2FxMb+1/2gx°/b|  Fx/EJ X*Ib? ,
, , , , ,  |(124+12)Fb*/E]|  1/3XbIEJ
AH b 1-x/b 5/2Fx+1/2gx Fb/EJ | 5/2Fx-2Fx"/b-1/2gx”/b | Fb/EJ-FX/EJ 1-2x/b+x°/b
H cedimento nodo -H,,u,, -Fb?/EJ
totali -1/2Fb’/EJ Xb/EJ
iperstatica X=W g 1/2Fb
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>04.xxxx.051 PROCEDIMENTO E RISULTATI 218425 ES>04.xxxx.051

%= (1- b +1/4 0% ) VEI dx = [ x-1/2 b +1/12 67 ]| 1/E
=(b-12b+1/12b) 1/EJ =7/12 b/EJ

L= [)(1/4 +1/2 xib +1/4 xIb* ) 1/E3 dx = [1/4 x +1/4 X +1/12 b2 || 1/E3
=(U4b+1/4b+1/12b) 1/EJ =7/12 b/EJ

L% = [2(1/a 172 xtb +1/4 x2b* ) 1/ED dx = [1/4 x -1/4 xb +1/12 X2 ]| 1/E3
=(1/4b-1/4b+1/12b) 1/EJ = 1/12 b/EJ

L% = [[(ua X)) vE3 ax=[112x0° ] 1€
=(1/12b) 1/EI =1/12 bIEJ

L% =" (50?) v dx = [13 %2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

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

1 = [(-3/4 /b +3/8 xIb? ) Fb VEJ dx = [-3/8 X%/ +1/8 x*/b? || Fb 1/E3
=(-3/8b+1/8b) Fb 1/EJ =-1/4 Fb*/EJ

1 = ['(-a/8 +3/8 X%/ ) Fb 1/EJ dx = [-3/8 x +1/8 xIb” ] Fb 1/E
=(-3/8b+1/8b ) Fb 1/EJ =-1/4 Fb’/EJ

12 = [*(-5/8 +5/4 x/b -5/8 X’/b> ) Fb /EJ dx = [-5/8 x +5/8 /b -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 X712 ) Fb 1/E3 dx = [-5/24 x°1b? " Fb 1/E3
=(-5/24 b ) Fb 1/EJ = -5/24 Fb’/EJ

1 = [2(3 b 772 X162 +1/2 6% ) Fb 1/ET dx + [ (xdb) © dx
= [312 X1 716 xib* +1/8 x'1b* |, Fo 1/E3 + [1/2xb ] 6
=(3/2b-7/6b+1/8b ) Fo 1/EJ + (1/2b) 6 =23/24 FbY/EJ

1 = [*(5/2 xtb -2 X216 -1/2 x1b° ) Fb 1/EI dx + (-1 +x/b) 6 dx
= [514 %0 -213 510?178 x'16° ], Fo WED + [-x+1/2 X% ] @
=(5/4b-2/3b-1/8b ) Fo 1/EJ +(-b+1/2b ) 8 =23/24 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>04.xxxx.070

y.v.V.q l

>
w

“T ‘

|
o

oW

V,=-F
Hp = -F

Pua =-0=-F/b
Peu =-0=-F/b
P =-0=-F/b

u, = -3=-b’F/EJ
EJ,, = EJ
Edg. = EJ
Edeo = EJ
Edpe = EJ

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

Reazioni iperstatiche in soluzione: X=Hg

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 FG positiva se convessa a destra con inizio F.
Spostamento orizzontale assoluto u imposto al nodo H.

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

Ede = EJ
Edgy, = EJ
Edg = EJ
Edjg = EJ
EJ = EJ
EJy, = EJ

08.12.24

REAZIONI 212483 ES>04.xxxx.070
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AZIONI INTERNE 212483 ES>04.xxxx.070 PROCEDIMENTO E RISULTATI 212483 ES>04.xxxx.070
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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>04.xxxx.070 PROCEDIMENTO E RISULTATI 212483 ES>04.xxxx.070
Quadro contributi PLV per iperstatica X=H
- M, (X) M, (%) 6 MM, M,0 MM, M (M/EI+8)dx | [XM M, /EJdx
ABb -b+1/2x -2Fb+5/4Fx 0 2Fb’-9/4Fbx+5/8Fx* | 0 b-bx+1/4x° , ,
) ) ) ) (13/12+0)Fb™/EJ| 7/12Xb"/EJ
BADb 1/2b+1/2x 3/4Fb+5/4Fx 0 3/8Fb"+Fbx+5/8Fx 0 |1/4b"+1/2bx+1/4x
BCb |-1/2b+1/2x| -1/4Fb+1/4Fx 0 1/8Fb*1/4Fbx+1/8FX’ | O | 1/4b°-1/2bx+1/4x° , ,
, , (1/24+0)Fb*/EJ | 1/12Xb°/EJ
CBb 1/2x 1/4Fx 0 1/8Fx 0 1/4x
CDb 0 0 0 0 0 0
0+0 0
DCb 0 0 0 0 0 0
DE b 0 Fx 0 0 0 0
0+0 0
EDb 0 -Fb+Fx 0 0 0 0
EFb 0 Fb-Fx 0 0 0 0
0+0 0
FE b 0 -Fx 0 0 0 0
FGb 0 0 -Fb/EJ 0 0 0
0+0 0
GFb 0 0 Fb/EJ 0 0 0
GHb 0 -2Fx-1/2gx° 0 0 0 0
) 0+0 0
HG b 0 5/2Fb-3Fx+1/2gx 0 0 0 0
Gl V2b 0 0 0 0 0 0 0 0
IBb 0 Fx-1/2gx> 0 0 0 0
) 0+0 0
Blb 0 -1/2Fb+1/2gx 0 0 0 0
IE V2b 0 0 0 0 0 0 0 0
HADb X 5/2Fb+Fx-1/2qx*| 0 5/2Fbx-FEx*+1/2gx° 0 X2 , ,
, , , . , , (25/24+0)FbYEJ| 1/3XbY/EJ
AH b b-x 2Fb+1/2gx 0 2Fb"-2Fbx+1/2Fx"-1/2gx”| 0 b"-2bx+x
H 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 08.12.24



PROCEDIMENTO E RISULTATI 212483 ES>04.xxxx.070

%= (1 - xb +1/4 0% ) b? VEJ dx = [ x-1/2 x8b +1/12 x1b* | b7 1/ES
=(b-12b+1/12b ) b* 1/EJ = 7/12 bYEJ

L= (174 +1/2 xib +1/4 x2Ib* ) b* VED dx = [1/4 x +1/4 xb +1/12 x1b* | b7 1/E]
=(1/4b+1/4b+1/12b ) b® 1/EJ = 7/12 b/EJ

L% = [2(1/a 112 xtb +1/4 x2b* ) b* VEI dx = [1/4 x -1/4 X¥1b +1/12 5167 ] b2 1/E
=(14b-1/4b+1/12b ) b* 1/EJ = 1/12 bEJ

L% = [2(wa X6 ) b2 183 dx = [1/12 X762 ] b 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L% = [°(50? ) o7 1/E3 dx = [ 113 x0* | b7 1/ES
=(13b) b* VEI = 13 bY/EJ

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

1 = ['(2 -9/ xtb +5/8 xX*Ib? ) Fb® 1EJ dx = [2 x -0/8 X%/ +5/24 x*/b? || Fb? 1/E3
=(2b-9/8 b +5/24 b ) Fb® 1/EJ = 13/12 Fb*/EJ

19 = ['(3/8 + xib +5/8 X%/b? ) Fb? 1EJ dx = [3/8 x +1/2 b +5124 X°/b? | Fb? 1/E3
=(3/8b+1/2 b +5/24 b ) Fb® 1/EJ = 13/12 Fb/EJ

1 = ["(1/8 -1/4 xib +1/8 X2/ ) Fb? 1/E dx = [1/8 x -1/8 x2/b +1/24 xib* | Fb? 1/E
=(1/8b-1/8b+1/24b ) Fb* 1/EJ = 1/24 Fb’/EJ

1% = [*(1/8 X%/ ) Fb? 1/EJ dx = [1/24 b2 ]| Fb? 1/E
=(1/24b) Fb® 1/EJ = 1/24 FbEJ

1% = [2(5/2 x/b - xC1b? +1/2 X°16° ) Fbo? 1/E3 dx = [5/4 x2/b -1/3 x°/b? +1/8 x'b° | Fb? 1/E3
=(5/4b-1/3b +1/8 b ) Fb* 1/EJ = 25/24 Fb*/EJ

L = [(2 -2 xib +1/2 X¥1b% -1/2 xb° ) Fb? 1/EJ dx = [2 x - X¥1b +1/6 xIb? -1/8 X' ] Fio? 1/E3
=(2b-b+1/6b-1/8 b ) Fb’ 1/EJ = 25/24 Fb%EJ

ES>04.xxxx.070

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24
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PLV PER CASA ES>04.xxxx.082 REAZIONI 211841 ES>04.xxxx.082

yv.\V.q l q
+ G G 5/4F
F
E
5/4F
b 7 4 3/2Fb
2F
F [ E
—> <
5/4F 5/4F
3/2Fb
E ZFL
%
T H | D 47F
% G
/4F
> 2F
1/4Fb
< 5/4F
b o D
. | D
1 1/4F
A B c ¥V 4 1/4Fb
2F
7/4Fb
k\ < 39/4F
1 1 1 H
¢'W/ b b XU,H,p
V.=-F u, = -3=-b’F/EJ Edpe = EJ
Hp =-F EJ,, = EJ EJg, = EJ
Pua=-0=-F/b EJgc = EJ EJg =EJ
Pgy =-0=-F/b EJp, =EJ EJg=EJ
Jer =-q =-F/b EJpe = EJ EJ:.=EJ oF
B85 = -0 =-aT/b = -bF/EJ EJe = EJ EJ,,=EJ VaF
Reazioni iperstatiche in soluzione: X=V, B c ‘
Carichi e deformazioni date hanno verso efficace in disegno. B % C
Calcolare reazioni vincolari della struttura e delle aste. 1/?:1/25 34F
Tracciare i diagrammi quotati delle azioni interne nelle aste. AR /B 1/4F 1/4F
Carichi di aste curve misurati in proiezione sugli assi x,y. 3/4F 3/4F
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y. 1,}(,3% 1’41F,ZF

Curvatura 6 asta BC positiva se convessa a destra con inizio B.
Spostamento orizzontale assoluto u imposto al nodo H.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



AZIONI INTERNE 211841 ES>04.xxxx.082 PROCEDIMENTO E RISULTATI 211841 ES>04.xxxx.082
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PROCEDIMENTO E RISULTATI 211841 ES>04.xxxx.082 PROCEDIMENTO E RISULTATI 211841 ES>04.xxxx.082

Quadro contributi PLV per iperstatica X=V,

- M M, (%) 6 MM, M,0 MM,  [[M M /EI+6)dx | [XM,M /EJdx
ABb |-2b+x 0 0 0 0 4b*-4bx+x° ,
, , 0+0 7/3Xb%/EJ
BADb b+x 0 0 0 0 b“+2bx+x
BCb |-b+x 0 -Fb/EJ 0 Fb*/EJ-Fxb/EJ| b*-2bx+x . ,
, (0+1/2)Fb*EJ | 1/3XbYEJ
CBb X 0 Fb/EJ 0 Fxb/EJ X
CDb 0 1/4Fx 0 0 0 0
0+0 0
DCb 0 -1/4Fb+1/4Fx 0 0 0 0
DE b 0 1/4Fb+5/4Fx 0 0 0 0
0+0 0
ED b 0 -3/2Fb+5/4Fx 0 0 0 0
EFb 0 | 3/2Fb-2Fx+1/2gx° | O 0 0 0
, 0+0 0
FEb 0 -Fx-1/2gx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GHb 0 -5/4Fx-1/2gx" 0 0 0 0
, 0+0 0
HG b 0 | 7/4Fb-9/4Fx+1/2gx°| 0O 0 0 0
Glv2b | © 0 0 0 0 0 0 0
IBb 0 0 0 0 0 0
0+0 0
Blb 0 0 0 0 0 0
IEvV2b | © 0 0 0 0 0 0 0
HADb 22X |-TIAFD+9/4FX-1/2qx°| O | 7/2Fbx-9/2Fx*+gx> 0 ax’ , ,
, . . , (1/2+0)Fb*EJ | 4/3Xb%/EJ
AHb |2b-2x|  5/4Fx+1/2qx 0 |5/2Fbx-3/2Fx*-gx 0 4b*-8bx+4x
H cedimento nodo -H,,u,, -2Fb*/EJ
totali -Fb%EJ AXbYE]
iperstatica X=V, 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 211841 ES>04.xxxx.082 ES>04.xxxx.082

%= (4 -4 xtb+x2b? ) b? VED dx = [4 x -2 x¢b +1/3 xb* | b? 1/E
=(4b-2b+1/3b) b* 1/EJ = 7/3 bYEJ

L= (1 42 b +xb% ) b VEI dx = [ x + X¥b +1/3 x1b* | b? 1/E
=(b+b+1/3b)b> VEJ =7/3 bYEJ

L% = [2(1 -2 x/b + x2b? ) b* VEI dx = [ x - X% +1/3 X102 ]| b 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 b%EJ

L% = [2(<b? ) b? 1EI dx = [1/3 X702 ] b 1/ES
=(1/3b) b* 1/EJ = 1/3 bYEJ

L% = [7(a X% ) b2 V3 dx = [4/3 10? ] b7 1/E3
=(4/3b) b® 1/EJ = 4/3 bYE

L% = ["(4 -8 xtb +4 X107 ) b7 1EI dx = [4 x -4 X2Ib +4/3 X°1b? ] b? 1/E3
=(4b-4b+4/3b) b* 1/EJ = 4/3 bYEJ

2= [(1-xb) 6 dx=[x-12xb] 0
=(b-1/2b) 6 =1/2 Fb’/EJ

1= [(-xb) e ax=[-12xm] 6
=(-12b)6 =1/2 FbYEJ

1 = [[(712 xtb -912 x2b? + 1™ ) Fb? VED dx = [7/4 X2/ -3/2 X6 +1/4 x'/6° ]| Fbo? 1/E3
=(7/4b-3/2b+1/4b ) Fb* 1/EJ = 1/2 Fb’/EJ

1 = [2(5/2 x1b -312 x21b* - xib° ) Fb? VE dx = [5/4 X1 -1/2 xib? -1/ x'b° | Fb? 1/E
=(5/4b-1/2b-1/4b ) Fb> 1/EJ = 1/2 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>04.xxxx.087 REAZIONI 213267 ES>04.xxxx.087

y,v,\V,q l q
+ G 5/4F
F
E
5/4F
b 7 4 3/2Fb
2F
F [ E
= <
5/4F 5/4F
3/2Fb
F 2Fl
V.
T H | D |+
% G
/AF
5 2F
1/4Fb
< 5/4F
b o D
. | D
T 1/4F
A B c V7 4 1/4Fb
2F
7/4Fb
k\ < 39/4F
1 : : H
¢'W/ b b XU,H,p
V.=-F u, = -3=-b°F/EJ Edpe = EJ
Hp =-F EJy =EJ EJg, = EJ
Pua=-0=-F/b EJy,c =EJ EJg =EJ
Py =-q =-F/b EJp=EJ EJg=EJ
O =-q=-F/b EJoe =EJ EJ=EJ 2F
6cp = -0 =-aT/b = -bF/EJ EJe=EJ EJy,=EJ LaE
Reazioni iperstatiche in soluzione: X=V. B C
Carichi e deformazioni date hanno verso efficace in disegno. B % C
Calcolare reazioni vincolari della struttura e delle aste. 3/}3’,35 1zF
Tracciare i diagrammi quotati delle azioni interne nelle aste. AR /B 3/8F 3/8F
Carichi di aste curve misurati in proiezione sugli assi x,y. 1/2F 1/2F
Jyz - Xy - By, riferimento locale asta YZ con origine in Y. 3,3g{éFb 3’8§ZF

Curvatura 6 asta CD positiva se convessa a destra con inizio C.
Spostamento orizzontale assoluto u imposto al nodo H.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



AZIONI INTERNE 213267 ES>04.xxxx.087 PROCEDIMENTO E RISULTATI 213267 ES>04.xxxx.087

-0 00 32/
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o N \ v L
& = | 4 2-2
L T T O T T T T T T 3/8 3/8
_1/2 _1/2 jandnninsdnsiindindinaknakaal andnninsdnadindiniiaainakanl
Schema di calcolo iperstatico
L F Tl F C 3 M, flessione da carichi assegnati
o oo 0,
o Q
0 00 312 / e e
4 Q
/
)
/
4
4 00
o o
=
’:. 00// § o (=} (=}
i o 3
’T i
N o (=}
2 1 ]71 0
=
3 N
34 38 38
C§ Fb C?MX flessione da iperstatica X=1

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



PROCEDIMENTO E RISULTATI 213267 ESZ04.xxxx.087 PROCEDIMENTO E RISULTATI 213267 ES>04.xxxx.087
Quadro contributi PLV per iperstatica X=V
IRV M, (%) ) MM, MBl MM,  [[MMJ/EI+6)dx | [XM,M /EJdx
ABb | 2b-x -4Fb+2Fx 0 -8Fb’+8Fbx-2Fx’ 0 | 4b*4bx+x’ . .
, , , , | (-14/3+0)Fb/ET | 7/3Xb/E
BA b -b-x 2Fb+2Fx 0 -2Fb®-4Fbx-2Fx 0 | b™+2bx+x
BCb b-x -2Fb+2Fx 0 -2Fb’+4Fbx-2Fx? 0 | b%2bx+x’ , .
, , (-2/3+0)Fb*/EJ | 1/3Xb°/EJ
CBb -X 2Fx 0 -2FX 0 X
CDb 0 1/4Fx -Fb/EJ 0 0 0
0+0 0
DCb 0 -1/4Fb+1/4Fx Fb/EJ 0 0 0
DE b 0 1/4Fb+5/4Fx 0 0 0 0
0+0 0
ED b 0 -3/2Fb+5/4Fx 0 0 0 0
EFb 0 | 3/2Fb-2Fx+1/2gx° | © 0 0 0
) 0+0 0
FEb 0 -Fx-1/2gx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GF b 0 0 0 0 0 0
GHb 0 -5/4Fx-1/2gx° 0 0 0 0
) 0+0 0
HG b 0 7/4Fb-9/4Fx+1/29X 0 0 0 0
Gl V2b 0 0 0 0 0 0 0 0
IBb 0 0 0 0 0 0
0+0 0
Bl b 0 0 0 0 0 0
IE v2b 0 0 0 0 0 0 0 0
HADb 2X |-TIAFb-7/4Fx-1/29x°| 0 -712Ebx-7/2Fx*-qx> 0 e . .
) ) . s ) ,| ((19/6+0)Fb*/EJ | 4/3Xb*/EJ
AH b -2b+2x | 4Fb-11/4Fx+1/2gx 0 -8Fb™+27/2Fbx-13/2Fx"+gx~| 0 |4b"-8bx+4x
H cedimento nodo -H,,u,, 2Fb’/EJ
totali -13/2Fb*/EJ 4Xb%/EJ
iperstatica X=V 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 08.12.24



PROCEDIMENTO E RISULTATI 213267

ES>04.xxxx.087

b
%= (4 -4 xtb+x2b? ) b? VED dx = [4 x -2 x¢b +1/3 xb* | b? 1/E

=(4b-2b+1/3b) b* 1/EJ = 7/3 bYEJ

L= (1 42 b +xb% ) b VEI dx = [ x + X¥b +1/3 x1b* | b? 1/E

=(b+b+1/3b)b> VEJ =7/3 bYEJ

b
L% = [2(1 -2 x/b + x2b? ) b* VEI dx = [ x - X% +1/3 X102 ]| b 1/E

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

L% = [2(<b? ) b? 1EI dx = [1/3 X702 ] b 1/ES
=(1/3b) b* 1/EJ = 1/3 bYEJ

L% = [7(a X% ) b2 V3 dx = [4/3 10? ] b7 1/E3
=(43b) b* LEI =4/3 bY/E

L% = ["(4 -8 xtb +4 X107 ) b7 1EI dx = [4 x -4 X2Ib +4/3 X°1b? ] b? 1/E3

=(4b-4b+4/3b) b* 1/EJ = 4/3 bYEJ

b
L9 = ['(-8 +8 xtb -2 x/b? ) Fb? 1/EI dx = [-8 x +4 xb -2/3 X¥/b? || Fb? 1/E

=(-8b+4b-2/3b) Fb® 1/EJ =-14/3 Fb’/EJ

b
X =ji(-2 -4 xib -2 x°[b? ) Fb? UEI dx = [-2 x -2 x%/b -2/3 16 ] Fb® 1/E

=(-2b-2b-2/3b) Fb* 1/EJ =-14/3 Fb/EJ

b
X =j2(-2 +4 /b -2 x’Ib* ) Fb® LEJ dx = [-2 x +2 /b -2/3 x°Ib? | | Fb? 1/E

=(-2b+2b-2/3b) Fb® LEJ =-2/3 Fb’/EJ
1% = [2(-2 %1% ) Fo? 1/E3 dx = [-2/3 xb* | Fb* 1/E
=(-2/3b) Fb* 1/EJ =-2/3 Fb%EJ

b
LS = [2(-712 xib =712 Xb? - X6 ) Fb® /EJ dx = [-7/4 xb 716 516 -1/4 x*16° | Fb? 1/E
o] o

=(-7/4b-7/6 b-1/4b ) Fb> 1/E] =-19/6 Fh*EJ
1 = [*(-8 +2712 xib -13/2 X¥Ib? + xb° ) Fb? 1/E3 dx
2 3.2 4,31° .2
=[-8 x +27/4 X'Ib -13/6 x°Ib® +1/4 x1b° | | Fb® 1/EJ
=(-8b+27/4b-13/6 b +1/4 b ) Fb® 1/EJ =-19/6 Fb*/EJ

ES>04.xxxx.087

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

08.12.24
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PLV PER CASA ES>04.xxxx.093 REAZIONI 212423 ES>04.xxxx.093

VAR l
LL
. E G —— —F
1 G 5/4F
F
E
5/4F
b o 4 Fb
F
F [ E
= <
5/4F 5/4F
F F
%
T H | D |+
G
-
5/4F =
1/4Fb
5/4F
b o o D
1 H | | D
T 2F 1/4F
A R c V7 4 7/4FDb ™ viarb
U8F F
7/4Fb
L™ <sﬂi
| f f H
¢'W/ b b XU,H,p
Ve =-F u, =-3=-b’F/EJ EJr = EJ
Hp=-F B = EJ oy = B
Pua=-0= -F/b E‘]BC =EJ EJGI =BJ
Pey = -q = -Flb EJep = EJ BEJg=EJ
Pep = -0 =-F/b EJope = EJ EJe=EJ 1/8F F
B, = -6 = -aT/b = -bF/EJ Ede = EJ Edyy, = EJ JnE” 3iaF
Reazioni iperstatiche in soluzione: X=H. A B c
Carichi e deformazioni date hanno verso efficace in disegno. B_% —
Calcolare reazioni vincolari della struttura e delle aste. 1,';Fb F
Tracciare i diagrammi quotati delle azioni interne nelle aste. AR ) 1/8F 1/8F
Carichi di aste curve misurati in proiezione sugli assi x,y. F F
Jyz - Xyz - 6y, riferimento locale asta YZ con origine in Y. 1/%;/,‘:% 1"*52;

Curvatura 6 asta HA positiva se convessa a destra con inizio H.
Spostamento orizzontale assoluto u imposto al nodo H.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



AZIONI INTERNE 212423

ES>04.xxxx.093
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

PROCEDIMENTO E RISULTATI 212423 ES>04.xxxx.093
.o 00 1
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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 212423 ES>04.xxxx.093 PROCEDIMENTO E RISULTATI 212423 ES>04.xxxx.093
Quadro contributi PLV per iperstatica X=H
- M, (X) M, (X) ] MM, M, 0 MM, M (M/EI+6)dX |[XM M, /EJdx
AB b -b+1/2x -1/2Fb+1/4Fx 0 1/2Fb’*-1/2Fbx+1/8FX> 0 bZ-bx+1/4x° . .
, , , ,| (7124+0)Fb’/EJ | 7/12Xb7/EJ
BADb 1/2b+1/2x 1/4Fb+1/4Fx 0 1/8Fb"+1/4Fbx+1/8Fx 0 1/4b°+1/2bx+1/4x
BCb |-1/2b+1/2x|  -1/4Fb+1/4Fx 0 1/8Fb*-1/4Fbx+1/8FX? 0 1/40°-1/2bx+1/4x? . ,
, , (1/24+0)Fb*/EJ | 1/12Xb°/EJ
CBb 1/2x 1/4Fx 0 1/8FX 0 1/4x
CDb 0 -3/4Fx+1/2gx° 0 0 0 0
, 0+0 0
DC b 0 1/4Fb+1/4Fx-1/2qx° | 0 0 0 0
DE b 0 -1/4Fb+5/4Fx 0 0 0 0
0+0 0
EDb 0 -Fb+5/4Fx 0 0 0 0
EF b 0 Fb-Fx 0 0 0 0
0+0 0
FEb 0 -Fx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GHb 0 -5/4Fx-1/2gx° 0 0 0 0
, 0+0 0
HG b 0 7/4Fb-9/4Fx+1/2gx° | 0 0 0 0
Gl V2b 0 0 0 0 0 0 0 0
IB b 0 0 0 0 0 0
0+0 0
Blb 0 0 0 0 0 0
IE v2b 0 0 0 0 0 0 0 0
HADb X -TIAFb+7/4Fx-1/2gx° | -Fb/EJ|  7/4Fbx-7/4FX*+1/2q9x’ Fxb/EJ X2 , ,
, , , - , , (5/12+1/2)Fb°/EJ| 1/3Xb°/EJ
AH b b-x | 1/2Fb+3/4Fx+1/2qx° | Fb/EJ | 1/2Fb*+1/4Fbx-1/4Fx*-1/20x°| Fb*/EJ-Fxb/EJ b2-2bx+x
H 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 212423 ES>04.xxxx.093 PROCEDIMENTO E RISULTATI 212423 ES>04.xxxx.093

%= (1 - xb +1/4 0% ) b? VEJ dx = [ x-1/2 x8b +1/12 x1b* | b7 1/ES
=(b-12b+1/12b ) b* 1/EJ = 7/12 bYEJ

L= (174 +1/2 xib +1/4 x2Ib* ) b* VED dx = [1/4 x +1/4 xb +1/12 x1b* | b7 1/E]
=(1/4b+1/4b+1/12b ) b® 1/EJ = 7/12 b/EJ

L% = [2(1/a 112 xtb +1/4 x2b* ) b* VEI dx = [1/4 x -1/4 X¥1b +1/12 5167 ] b2 1/E
=(14b-1/4b+1/12b ) b* 1/EJ = 1/12 bEJ

L% = [2(wa X6 ) b2 183 dx = [1/12 X762 ] b 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L% = [°(50? ) o7 1/E3 dx = [ 113 x0* | b7 1/ES
=(13b) b* VEI = 13 bY/EJ

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

1 = [*(1/2 -1/2 xJb +1/8 X216 ) Fb? 1/EJ dx = [1/2 x -1/4 xb +1/24 X | Fb* 1/E
=(1/2b-1/4 b +1/24 b ) Fb® 1/EJ = 7/24 Fb%/EJ

1 = [ (1/8 +1/4 x/b +1/8 x2Ib* ) Fb 1/EJ dx = [1/8 x +1/8 x2/b +1/24 xb* | Fb? 1/E
=(1/8b+1/8 b +1/24 b ) Fb® 1/EJ = 7/24 Fb*/EJ

18 = ["(1/8 -1/4 xib +1/8 X2/ ) Fb? 1/E dx = [1/8 x -1/8 x2/b +1/24 xib* | Fb? 1/E
=(1/8b-1/8b+1/24b ) Fb* 1/EJ = 1/24 Fb’/EJ

1% = [*(1/8 X%/ ) Fb? 1/EJ dx = [1/24 6% ]| Fb? 1/E
=(1/24b) Fb® 1/EJ = 1/24 FbEJ

L = [[(714 xib 714 X21b% +1/2 x1b° ) Fb? VEI dx + (b ) @ dx
= [718 %10 -7112 1% +1/8 x'b° | Fb? 1ED + [122 %D ] 0
=(7/8b-7/12b+1/8b ) Fb? 1/EJ + (1/2b) © =11/12 Fb/EJ

1 = [(1/2 +1/4 x1b -1/4 X216 -1/2 xb° ) o2 1/EI dx + (-1 +x/b) 6 dx
= [1/2 x +1/8 X¥1b -1/12 x1b* 178 X'1b° || Fb? UED + [-x +1/2 X% ] @
=(1/2b+1/8b-1/12b-1/8b ) Fb* /EJ +(-b+1/2b ) 6 =11/12 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>04.xxxx.108 REAZIONI 213396 ES>04.xxxx.108

yv.V.a lu : [ e
E F F
+ G Fb
F o F F
O
L
b o
& G
2F
F
Z
-+ H | D | ++— G > < F
G F
)
F
 —
b
F
5/2Fb
3F
H E
A7+
1 - Fb
A B cV
= H I D!
* * * b/ 17/18F
€I>,W/ b b x,u,H,p 5/2Fb JLL
15/16F
V. =-F u, = -5 = -b°F/EJ Edgy = EJ
Hp = -F Edys = EJ EJg =EJ
Pua = -0 = -F/b EJge = EJ EJg=EJ
Pey = -0 =-F/b EJ,=EJ EJe=EJ
Pe=-q=-F/b EJpe = EJ EJin=EJ —F
ge:=q=F/b EJ.-=EJ D
By = -0 =-aT/b =-bF/EJ EJ.;=EJ
Reazioni iperstatiche in soluzione: X=W,g 15/16F
Carichi e deformazioni date hanno verso efficace in disegno. 7/98/F8t';
Calcolare reazioni vincolari della struttura e delle aste. < "
. . . . L A B C
Tracciare i diagrammi quotati delle azioni interne nelle aste. A% /\B
Diagrammi di carico con valori riferiti ad asse della trave. 98 “o/8F |~
Componenti di carico distribuito riferiti ad assi ortogonali. 157,’ng 1’1156,F12F B\ c
Jyz - Xy - By, riferimento locale asta YZ con origine in Y. 4 9/8F “olsF
Curvatura 6 asta GH positiva se convessa a destra con inizio G. JAGFD U168

Spostamento orizzontale assoluto u imposto al nodo H.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



AZIONI INTERNE 213396

ES>04.xxxx.108
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PROCEDIMENTO E RISULTATI 213396

ES>04.xxxx.108
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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 213396

ES>04.xxxx.108

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 213396

ES>04.xxxx.108

- M, (X) M, (%) ] MM, M,0 MM, JM (M /EI+B)dx | [XM, M, /EJdx
ABb | -1+1/2x/b 1/2Fx 0 -1/2Fx+1/4Fx°/b 0 1-x/b+1/4x° /b’ ,
, , | (-1IB+O)FO’/EJ | 7/12XbIE]
BA b 1/2+1/2x/b -1/2Fb+1/2Fx 0 -1/4Fb+1/4Fx°/b 0 |1/4+1/2x/b+1/4x" /b
BCb [-1/2+1/2x/b|  1/2Fb-1/2Fx 0 |-1/4Fb+1/2Fx-1/4Fx%b| 0 | 1/4-1/2x/b+1/4x°Ib* ,
, ) (-1/12+0)Fb%EJ | 1/12Xb/EJ
CBb 1/2x/ -1/2Fx 0 -14F%ib 0 1/4x°Ib
CDb 0 0 0 0 0 0
0+0 0
DCb 0 0 0 0 0 0
DEb 0 Fx 0 0 0 0
0+0 0
EDb 0 -Fb+Fx 0 0 0 0
EFb 0 Fb-Fx 0 0 0 0
0+0 0
FE b 0 -Fx 0 0 0 0
FG b 0 0 0 0 0 0
0+0 0
GF b 0 0 0 0 0 0
GH b 0 2Fx-1/2gqx°  |-Fb/EJ 0 0 0
, 0+0 0
HG b 0 5/2Fb-3Fx+1/2gx° | Fb/EJ 0 0 0
Gl V2b 0 0 0 0 0 0 0 0
IBb 0 0 0 0 0 0
0+0 0
Bl b 0 0 0 0 0 0
IE v2b 0 ~V2/2Fx+1/2qx? 0 0 0 0 0 0
HADb xlb  |-5/2Fb+3Fx-1/2qx°| 0 |5/2Fx-3Fx’/b+1/2gx°/b| O x*Ib ,
, , , - (3/8+0)FbY/EJ | 1/3Xb/EJ
AH b 1-x/b 2Fx+1/2gx 0 |2Fx-3/2Fx’/b-1/2gx°/b | O 1-2x/b+x*/b
H cedimento nodo -H,,u,, -Fb?/EJ
totali -7/8Fb*/EJ Xb/EJ
iperstatica X=W g 7/8Fb

@ 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 213396 ES>04.xxxx.108 ES>04.xxxx.108

%= (1- b +1/4 0% ) VEI dx = [ x-1/2 b +1/12 67 ]| 1/E
=(b-12b+1/12b) 1/EJ =7/12 b/EJ

L= [)(1/4 +1/2 xib +1/4 xIb* ) 1/E3 dx = [1/4 x +1/4 X +1/12 b2 || 1/E3
=(U4b+1/4b+1/12b) 1/EJ =7/12 b/EJ

L% = [2(1/a 172 xtb +1/4 x2b* ) 1/ED dx = [1/4 x -1/4 xb +1/12 X2 ]| 1/E3
=(1/4b-1/4b+1/12b) 1/EJ = 1/12 b/EJ

L% = [[(ua X)) vE3 ax=[112x0° ] 1€
=(1/12b) 1/EI =1/12 bIEJ

L% =" (50?) v dx = [13 %2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

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

1 = [(-1/2 b +1/4 x1b? ) Fb VEJ dx = [-1/4 b +1/12 x1b* | Fb 1/E
=(-1/4b+1/12b ) Fb 1/EJ =-1/6 Fb’/EJ

1 = [ (-1/4 +1/4 P16 ) Fb 1ED dx = [-1/4 x +1/12 b2 | Fb 1/E3
=(-1/4b+1/12b ) Fb 1/EJ =-1/6 Fb’/EJ

18 = [7(-1/4 +1/2 xJb -1/4 X216 ) Fb VEJ dx = [-1/4 x +1/4 b -1/12 xb* | Fb 1/E3
=(-1/4b+1/4b-1/12b ) Fb 1/EJ =-1/12 Fb’/EJ

1% = [2(-/4 X162 ) Fb 1/E3 dx = [-1/12 0% ] Fb 1/E3
=(-1/12b) Fb 1/EJ =-1/12 Fb’/EJ

1 = [2(5/2 x1b -3 X216 +1/2 x1b° ) Fb 1/EJ dx = [5/4 xCb - xIb? +1/8 x'1b° ]| Fb 1/E3
=(5/4b-b+1/8b ) Fb 1/EJ = 3/8 Fb’/EJ

L = [7(2 xtb 312 x2b -1/2 x1b™ ) Fb 1/EJ dx = [ %I -1/2 x1b? -1/8 x'1b° ] Fb 1/E
=(b-1/2b-1/8b ) 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>04.xxxx.122

y,v,V,q q lLL
o LA
F
b o
%
T H | D
b o
1 A >
“T

.
o
o

oW
V.=-F u, =-8=-b’F/EJ Edpe = EJ
H, = -F EJ,, =EJ Edg = EJ
Pua=-0=-F/b EJgc = EJ EJg =EJ
Pay = -0 = -F/b Edep = EJ EJj = EJ
Jee =-q =-Fib Edpe = EJ EJ = EJ
6c = -6 = -aT/b = -bF/EJ Edee = EJ Edys = EJ

Reazioni iperstatiche in soluzione: X=Hg

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 |E positiva se convessa a destra con inizio I.
Spostamento orizzontale assoluto u imposto al nodo H.

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

08.12.24

REAZIONI 956427

ES>04.xxxx.122
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1/4F
1/4Fb
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3/2F

1/4F
«—

B
AN [ B B_%

1/2F 1/2F 1/2F

3/4Fb 3/8Fb 3/8Fb
3/8F 3/8F 3/8F

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

—
1/2F
3/8F

08.12.24



AZIONI INTERNE 956427

ES>04.xxxx.122

PROCEDIMENTO E RISULTATI 956427

ES>04.xxxx.122
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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

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




PROCEDIMENTO E RISULTATI 956427 ES>04.xxxx.122 PROCEDIMENTO E RISULTATI 956427 ES>04.xxxx.122

Quadro contributi PLV per iperstatica X=H

- M, (X) M, (X) ] MM, M,0 MM, JM (M /EJ+B)dx | [XM, M, /EJdx
ABb -b+1/2x -3/2Fb+3/4Fx 0 3/2Fb’-3/2Fbx+3/8Fx’ 0 bZ-bx+1/4x° , ,
, , , ,| (7/8+Q)Fb/EY | 7/112Xb/E
BADb 1/2b+1/2x 3/4Fb+3/4Fx 0 3/8Fb“+3/4Fbx+3/8Fx 0 |1/4b"+1/2bx+1/4x
BCb |-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)FbYEJ | 1/12Xb%EJ
CBb 1/2x 3/4Fx 0 3/8FX 0 1/4x
CDb 0 1/4Fx 0 0 0 0
0+0 0
DCb 0 -1/4Fb+1/4Fx 0 0 0 0
DE b 0 1/4Fb+5/4Fx 0 0 0 0
0+0 0
ED b 0 -3/2Fb+5/4Fx 0 0 0 0
EFb 0 3/2Fb-3/2Fx 0 0 0 0
0+0 0
FEb 0 -3/2Fx 0 0 0 0
FGb 0 -1/2Fx+1/2gx° 0 0 0 0
, 0+0 0
GFb 0 1/2Fx-1/20x 0 0 0 0
GHb 0 -5/4Fx-1/2gx° 0 0 0 0
, 0+0 0
HG b 0 7/4Fb-9/4Fx+1/29x° | 0O 0 0 0
Gl V2b 0 0 0 0 0 0 0 0
IBb 0 0 0 0 0 0
0+0 0
Blb 0 0 0 0 0 0
IE V2b 0 0 -Fb/EJ 0 0 0 0 0
HADb X -7I4Fb+3/4Fx-1/2gx°| 0 7/4Fbx-3/4Fx°+1/2gx° 0 X2 , ,
, , , , , , (3/4+0)FbYEJ | 1/3Xb%EJ
AHb b-x | 3/2Fb-1/4Fx+1/2qx*| 0 |3/2Fb*-7/4Fbx+3/4Fx*-1/29x°| 0 bZ-2bx+x
H cedimento nodo -H,,u,, -Fb/EJ
totali 3/4Fb*/EJ Xb¥/EJ
iperstatica X=H -3/4F

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 956427 ES>04.xxxx.122

%= (1 - xb +1/4 0% ) b? VEJ dx = [ x-1/2 x8b +1/12 x1b* | b7 1/ES
=(b-12b+1/12b ) b* 1/EJ = 7/12 bYEJ

L= (174 +1/2 xib +1/4 x2Ib* ) b* VED dx = [1/4 x +1/4 xb +1/12 x1b* | b7 1/E]
=(1/4b+1/4b+1/12b ) b® 1/EJ = 7/12 b/EJ

L% = [2(1/a 112 xtb +1/4 x2b* ) b* VEI dx = [1/4 x -1/4 X¥1b +1/12 5167 ] b2 1/E
=(14b-1/4b+1/12b ) b* 1/EJ = 1/12 bEJ

L% = [2(wa X6 ) b2 183 dx = [1/12 X762 ] b 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L% = [°(50? ) o7 1/E3 dx = [ 113 x0* | b7 1/ES
=(13b) b* VEI = 13 bY/EJ

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

1 = [(3/2 -3/2 x/b +3/8 X2/b ) Fb? 1/EJ dx = [3/2 x -3/4 x1b +1/8 x/b? | Fb? 1/E9
=(3/2b-3/4 b +1/8 b ) Fb* 1/EJ = 7/8 Fb’/EJ

1 = ['(3/8 +3/4 x/b +3/8 x2b* ) Fb? 1/EJ dx = [3/8 x +3/8 X2/ +1/8 x°Ib? | Fb? 1/EJ
=(3/8b+3/8 b +1/8b ) Fb® 1/EJ = 7/8 Fb*/EJ

1% = [*(3/8 -3/4 xib +3/8 X2/ ) Fb? 1/E3 dx = [3/8 x -3/8 x2/b +1/8 X*/b* || Fb? 1/E
=(3/8b-3/8b+1/8b ) Fb® 1/EJ = 1/8 Fb/EJ

1% = [*(3/8 X%1b? ) Fo? 1/E3 dx = [1/8 xb* | Fb? 1/ES
=(1/8b) Fb® 1/EJ = 1/8 Fb/EJ

L = [2(714 x1b -314 x2b* +1/2 x°Ib* ) Fb? 1EI dx = [7/8 X2Ib -1/4 xIb? +1/8 x'1b° ]| Fb? 1/EJ
=(7/8b-1/4 b +1/8 b ) Fb* 1/EJ = 3/4 Fb’/EJ

1 = [7(312 -714 xib +3/4 X216 -1/2 x1b° ) Fb? 1/EJ dx
= [312 x -7/8 X% +1/4 X*/b* -1/8 x'1b° ] Fb® 1/E
=(3/2b-7/8b+1/4 b -1/8 b ) Fb® 1/EJ = 3/4 Fb*/EJ

ES>04.xxxx.122

@ 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>04.xxxx.124

y.v,V,q q l
LL
Ay :
G
F
b =
V
1 H | —
=
—
b o —
A B c WV
“

¢,W/ X,u,H,p
Ve =-F u, = -8 = -b°F/EJ Edee = EJ
Hp =-F EJ,, = EJ EJg, = EJ
Pua = -9 =-F/b EJgc = EJ EJ; =EJ
Pey = -0 =-F/b EJ,=EJ EJg=EJ
Oee =-q=-Flb EJye = EJ EJ.=EJ
65 = -6 =-aT/b = -bF/EJ EJer=EJ EJ,,=EJ
Reazioni iperstatiche in soluzione: X=W,g
Carichi e deformazioni date hanno verso efficace in disegno.
Calcolare reazioni vincolari della struttura e delle aste.
Tracciare i diagrammi quotati delle azioni interne nelle aste.
Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta FG positiva se convessa a destra con inizio F.
Spostamento orizzontale assoluto u imposto al nodo H.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 213131

ES>04.xxxx.124
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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AZIONI INTERNE 213131

ES>04.xxxx.124

PROCEDIMENTO E RISULTATI 213131

ES>04.xxxx.124
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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

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

08.12.24




PROCEDIMENTO E RISULTATI 213131

ES>04.xxxx.124

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 213131

ES>04.xxxx.124

- M, (X) M, (%) 6 MM, M,0 MM, M, (M/EI+8)dx | [XM, M, /EJdx
ABb | -1+1/2x/b 0 0 0 0 | 1-xb+1/4x%b°
- 0+0 7/12Xb/EJ
BADb 1/2+1/2x/b 0 0 0 0 |1/4+1/2x/b+1/4Xx"[b
BCb |-1/2+1/2x/b 0 0 0 0 | 1/4-1/2x/b+1/4x°Ib°
., 0+0 1/12Xb/EJ
CBb 1/2x/b 0 0 0 0 1/4x%/b
CDb 0 1/4Fx 0 0 0 0
0+0 0
DCb 0 -1/4Fb+1/4Fx 0 0 0 0
DE b 0 1/4Fb+5/4Fx 0 0 0 0
0+0 0
ED b 0 -3/2Fb+5/4Fx 0 0 0 0
EFb 0 3/2Fb-3/2Fx 0 0 0 0
0+0 0
FEb 0 -3/2Fx 0 0 0 0
FGb 0 -1/2Fx+1/29x°  |-Fb/EJ 0 0 0
, 0+0 0
GFb 0 1/2Fx-1/2gx Fb/EJ 0 0 0
GHb 0 -5/4Fx-1/2gx" 0 0 0 0
, 0+0 0
HG b 0 7/4Fb-9/4Fx+1/2qx% | 0 0 0 0
Glv2b 0 0 0 0 0 0 0 0
IBb 0 0 0 0 0 0
0+0 0
Blb 0 0 0 0 0 0
IE V2b 0 0 0 0 0 0 0 0
HADb xlb  |-7TI4Fb+9/4Fx-1/2qx°| O |7/4Fx-9/4Fx*b+1/2qx°b| O X2Ib? ,
, , , ) (1/4+0)Fb’/EJ |  1/3Xb/EJ
AHb 1-x/b 5/4Fx+1/2gx 0 |5/4Fx-3/4Fx/b-1/29x%b | 0 1-2x/b+x*/b
H cedimento nodo -H,,u,, -FbY/EJ
totali -3/4Fb°/EJ Xb/EJ
iperstatica X=W g 3/4Fb

@ 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 213131 ES>04.xxxx.124 ES>04.xxxx.124

%= (1- b +1/4 0% ) VEI dx = [ x-1/2 b +1/12 67 ]| 1/E
=(b-12b+1/12b) 1/EJ =7/12 b/EJ

L= [)(1/4 +1/2 xib +1/4 xIb* ) 1/E3 dx = [1/4 x +1/4 X +1/12 b2 || 1/E3
=(U4b+1/4b+1/12b) 1/EJ =7/12 b/EJ

L% = [2(1/a 172 xtb +1/4 x2b* ) 1/ED dx = [1/4 x -1/4 xb +1/12 X2 ]| 1/E3
=(1/4b-1/4b+1/12b) 1/EJ = 1/12 b/EJ

L% = [[(ua X)) vE3 ax=[112x0° ] 1€
=(1/12b) 1/EI =1/12 bIEJ

L% =" (50?) v dx = [13 %2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

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

1= [2(714 x1b -0/ x21b? +1/2 x1b° ) Fb 1/EJ dx = [7/8 x1b -3/4 x/b° +1/8 x1b° | Fb 1/E3
=(7/8b-3/4b +1/8 b ) Fb 1/EJ = 1/4 Fb’/EJ

1, = [*(5/4 xtb -314 X216 -1/2 xIb™ ) Fb 1/EJ dx = [5/8 x¥b -1/4 x*1b? -1/8 x1b° ] Fb 1/E3
=(5/8b-1/4b-1/8b ) Fb 1/EJ = 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>04.xxxx.147 REAZIONI 981630 ES>04.xxxx.147

y.v.V.q l q
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1/4Fb
N DAL
D
b o
| D
A7 aF
T — o ) F1/4Fb
7
A B ¢ 7/4Fb
9/4F
Z\ H
o’ b b XUH,p
Ve =-F u, = -3=-b’F/EJ EJr =EJ
Hp=-F EJus = EJ EJg, = EJ
Pua = -9 =-F/b EJgc = EJ EJ; =EJ
Uer = -0 = -F/b Edeo = EJ EJ = EJ IZF
Py = -0 = -F/b EJoe = EJ EJ.=EJ VaF
6gc = -6 =-aT/b = -bF/EJ EJe-=EJ EJ,\=EJ B c
Reazioni iperstatiche in soluzione: X=W,g B_% C
Carichi e deformazioni date hanno verso efficace in disegno. 1/?:1/25 34F
Calcolare reazioni vincolari della struttura e delle aste. A% ) 1/4F 1/4F
Tracciare i diagrammi quotati delle azioni interne nelle aste. 3/4F 3/4F
Jy, - Xy - 8, riferimento locale asta YZ con origine in Y. N v

Curvatura 6 asta BC positiva se convessa a destra con inizio B.
Spostamento orizzontale assoluto u imposto al nodo H.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



AZIONI INTERNE 981630

ES>04.xxxx.147
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

PROCEDIMENTO E RISULTATI 981630

ES>04.xxxx.147

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 981630

ES>04.xxxx.147

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 981630

ES>04.xxxx.147

- M, (X) M, (%) 6 MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
ABb | -1+1/2x/b 0 0 0 0 1-x/b+1/45 0
), 0+0 7/12Xb/EJ
BADb 1/2+1/2x/b 0 0 0 0 1/4+1/2x/b+1/4x"/b
BCb |-1/2+1/2x/b 0 -Fb/EJ 0 1/2Fb/EJ-1/2FX/EJ | 1/4-1/2x/b+1/4x°10° ,
), (0+1/4)Fb%EJ | 1/12Xb/EJ
CBb 1/2x/b 0 Fb/EJ 0 1/2FX/EJ 1/4x%/b
CDb 0 1/4Fx 0 0 0 0
0+0 0
DCb 0 -1/4Fb+1/4Fx 0 0 0 0
DE b 0 1/4Fb+5/4Fx 0 0 0 0
0+0 0
EDb 0 -3/2Fb+5/4Fx 0 0 0 0
EFb 0 3/2Fb-2Fx+1/2gx> | 0O 0 0 0
, 0+0 0
FEb 0 -Fx-1/2gx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GHb 0 -5/4Fx-1/2gx" 0 0 0 0
, 0+0 0
HG b 0 7/4Fb-9/4Fx+1/2gx° | 0 0 0 0
Glv2b 0 0 0 0 0 0 0 0
IBb 0 0 0 0 0 0
0+0 0
Blb 0 0 0 0 0 0
IE V2b 0 0 0 0 0 0 0 0
HADb xlb  |-7I4Fb+9/4Fx-1/2gx°| 0 | 7/4Fx-9/4Fx’Ib+1/2qx’ b 0 X2Ib? ,
, , , ) (L/4+0)Fh*EJ | 1/3Xb/EJ
AHb 1-x/b 5/4Fx+1/2gx 0 |5/4Fx-3/4Fx’/b-1/2qx°/b 0 1-2x/b+x*/b
H cedimento nodo -H,,u,, -Fb’/EJ
totali -1/2Fb°/EJ Xb/EJ
iperstatica X=W g 1/2Fb

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

Sviluppi di calcolo iperstatica

08.12.24

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

08.12.24



PROCEDIMENTO E RISULTATI 981630 ES>04.xxxx.147 ES>04.xxxx.147

%= (1- b +1/4 0% ) VEI dx = [ x-1/2 b +1/12 67 ]| 1/E
=(b-12b+1/12b) 1/EJ =7/12 b/EJ

L= [)(1/4 +1/2 xib +1/4 xIb* ) 1/E3 dx = [1/4 x +1/4 X +1/12 b2 || 1/E3
=(U4b+1/4b+1/12b) 1/EJ =7/12 b/EJ

L% = [2(1/a 172 xtb +1/4 x2b* ) 1/ED dx = [1/4 x -1/4 xb +1/12 X2 ]| 1/E3
=(1/4b-1/4b+1/12b) 1/EJ = 1/12 b/EJ

L% = [[(ua X)) vE3 ax=[112x0° ] 1€
=(1/12b) 1/EI =1/12 bIEJ

L% =" (50?) v dx = [13 %2 ]] VED
=(1/3b) 1/EJ = 1/3 b/EJ

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

1= [(12-v2xb) 6 dx=[1/2x-1/4x ] 6
=(12b-1/4b) 6 =1/4 FbY/EJ

1= [(12xb) 6 dx=[-v4xm] 6
=(-1/4b) 6 =1/4 FbYEJ

1 = [7(714 xtb 914 x2b? +112 6% ) Fb UE dx = [7/8 x21b -3/4 x1b? +1/8 x1b° | Fb 1/E3
=(7/8b-3/4b+1/8b ) Fb 1/EJ = 1/4 Fb’/EJ

1, = [ (514 x/b -3/4 x21b* -1/2 X*16° ) Fb 1/E3 dx = [5/8 x2/b -1/4 xIb? -1/8 x1b° | Fb 1/EJ
=(5/8b-1/4b-1/8b ) Fb 1/EJ = 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>04.xxxx.151 REAZIONI 212409 ES>04.xxxx.151

y,v,\V,q l q
ALY « S —
+ G ‘ G 5/4F
F
E
- 5/4F
b < 3/2Fb
2F
F [ E
= <
5/4F 5/4F
3/2Fb l
F 2F
V.
T H | D |+
% G
-
5/4F oF
1/4Fb
< 5/4F
b o D
. | D
T 1/4F
A B c V7 4 1/4Fb
2F
7/4Fb
k\ < 39/4F
1 1 : H
¢'W/ b b XU,H,p
V.=-F u, = -3=-b°F/EJ Edee = EJ
HD =-F E‘]AB =EJ EJGH =EJ
Pua = -9 =-F/b EJgc = EJ EJg =EJ
O =-q=-F/b EJ.p=EJ EJg=EJ
Pey = -0 = -F/b EJpe =EJ Bl =EJ *
6 = -8 =-aT/b = -bF/EJ EJe=EJ EJ . =EJ LaE
Reazioni iperstatiche in soluzione: X=H. B c
Carichi e deformazioni date hanno verso efficace in disegno. B % C
Calcolare reazioni vincolari della struttura e delle aste. 3/}3’,35 1zF
Tracciare i diagrammi quotati delle azioni interne nelle aste. AR /B 3/8F 3/8F
Carichi di aste curve misurati in proiezione sugli assi x,y. 1/2F 1/2F
Jyz - Xy - By, riferimento locale asta YZ con origine in Y. 3,3g{éFb 3’8§ZF

Curvatura 6 asta EF positiva se convessa a destra con inizio E.
Spostamento orizzontale assoluto u imposto al nodo H.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24



AZIONI INTERNE 212409

ES>04.xxxx.151
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

PROCEDIMENTO E RISULTATI 212409

ES>04.xxxx.151

[

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>04.xxxx.151 PROCEDIMENTO E RISULTATI 212409 ES>04.xxxx.151

Quadro contributi PLV per iperstatica X=H

- M, (X) M, (X) ] MM, M,0 MM, JM (M /EJ+B)dx | [XM, M, /EJdx
ABb -b+1/2x -3/2Fb+3/4Fx 0 3/2Fb’-3/2Fbx+3/8Fx’ 0 bZ-bx+1/4x° , ,
, , , ,| (7/8+Q)Fb/EY | 7/112Xb/E
BADb 1/2b+1/2x 3/4Fb+3/4Fx 0 3/8Fb"+3/4Fbx+3/8Fx 0 |1/4b"+1/2bx+1/4x
BCb |-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)FbYEJ | 1/12Xb%EJ
CBb 1/2x 3/4Fx 0 3/8FX 0 1/4x
CDb 0 1/4Fx 0 0 0 0
0+0 0
DCb 0 -1/4Fb+1/4Fx 0 0 0 0
DE b 0 1/4Fb+5/4Fx 0 0 0 0
0+0 0
ED b 0 -3/2Fb+5/4Fx 0 0 0 0
EFb 0 3/2Fb-2Fx+1/2qx° |-Fb/EJ 0 0 0
, 0+0 0
FEb 0 -Fx-1/2gx Fb/EJ 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GHb 0 -5/4Fx-1/2gx° 0 0 0 0
, 0+0 0
HG b 0 7/4Fb-9/4Fx+1/29x° | 0O 0 0 0
Gl V2b 0 0 0 0 0 0 0 0
IBb 0 0 0 0 0 0
0+0 0
Blb 0 0 0 0 0 0
IE V2b 0 0 0 0 0 0 0 0
HADb X -7I4Fb+3/4Fx-1/2gx°| 0 7/4Fbx-3/4Fx°+1/2gx° 0 X2 , ,
, , , , , , (3/4+0)FbYEJ | 1/3Xb%EJ
AHb b-x | 3/2Fb-1/4Fx+1/2qx*| 0 |3/2Fb*-7/4Fbx+3/4Fx*-1/29x°| 0 bZ-2bx+x
H cedimento nodo -H,,u,, -Fb/EJ
totali 3/4Fb*/EJ Xb¥/EJ
iperstatica X=H -3/4F

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 212409 ES>04.xxxx.151

%= (1 - xb +1/4 0% ) b? VEJ dx = [ x-1/2 x8b +1/12 x1b* | b7 1/ES
=(b-12b+1/12b ) b* 1/EJ = 7/12 bYEJ

L= (174 +1/2 xib +1/4 x2Ib* ) b* VED dx = [1/4 x +1/4 xb +1/12 x1b* | b7 1/E]
=(1/4b+1/4b+1/12b ) b® 1/EJ = 7/12 b/EJ

L% = [2(1/a 112 xtb +1/4 x2b* ) b* VEI dx = [1/4 x -1/4 X¥1b +1/12 5167 ] b2 1/E
=(14b-1/4b+1/12b ) b* 1/EJ = 1/12 bEJ

L% = [2(wa X6 ) b2 183 dx = [1/12 X762 ] b 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L% = [°(50? ) o7 1/E3 dx = [ 113 x0* | b7 1/ES
=(13b) b* VEI = 13 bY/EJ

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

1 = [(3/2 -3/2 x/b +3/8 X2/b ) Fb? 1/EJ dx = [3/2 x -3/4 x1b +1/8 x/b? | Fb? 1/E9
=(3/2b-3/4 b +1/8 b ) Fb* 1/EJ = 7/8 Fb’/EJ

1 = ['(3/8 +3/4 x/b +3/8 x2b* ) Fb? 1/EJ dx = [3/8 x +3/8 X2/ +1/8 x°Ib? | Fb? 1/EJ
=(3/8b+3/8 b +1/8b ) Fb® 1/EJ = 7/8 Fb*/EJ

1% = [*(3/8 -3/4 xib +3/8 X2/ ) Fb? 1/E3 dx = [3/8 x -3/8 x2/b +1/8 X*/b* || Fb? 1/E
=(3/8b-3/8b+1/8b ) Fb® 1/EJ = 1/8 Fb/EJ

1% = [*(3/8 X%1b? ) Fo? 1/E3 dx = [1/8 xb* | Fb? 1/ES
=(1/8b) Fb® 1/EJ = 1/8 Fb/EJ

L = [2(714 x1b -314 x2b* +1/2 x°Ib* ) Fb? 1EI dx = [7/8 X2Ib -1/4 xIb? +1/8 x'1b° ]| Fb? 1/EJ
=(7/8b-1/4 b +1/8 b ) Fb* 1/EJ = 3/4 Fb’/EJ

1 = [7(312 -714 xib +3/4 X216 -1/2 x1b° ) Fb? 1/EJ dx
= [312 x -7/8 X% +1/4 X*/b* -1/8 x'1b° ] Fb® 1/E
=(3/2b-7/8b+1/4 b -1/8 b ) Fb® 1/EJ = 3/4 Fb*/EJ

ES>04.xxxx.151

@ 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>04.xxxx.190

y,v,\V,q l
e P
G
F
b
%
1 | o e
b o
1 - o
“T
) 1
oW X,u,H,p
V.=-F u, =-8=-b°F/EJ Edee = EJ
Hp =-F EJy = EJ EJg, = EJ
Pua = -9 =-F/b EJgc = EJ EJg =EJ
e =-q = -F/b EJep = EJ Elg=EJ
Qe =-q=-F/b EJpe = EJ EJ.=EJ
6 = -6 =-aT/b = -bF/EJ EJ. =EJ EJ .= EJ
Reazioni iperstatiche in soluzione: X=Hg
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 Gl positiva se convessa a destra con inizio G.
Spostamento orizzontale assoluto u imposto al nodo H.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 211486

C

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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AZIONI INTERNE 211486 ES>04.xxxx.190 PROCEDIMENTO E RISULTATI 211486 ES>04.xxxx.190
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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 211486

ES>04.xxxx.190

Quadro contributi PLV per iperstatica X=H

PROCEDIMENTO E RISULTATI 211486

ES>04.xxxx.190

- M, (X) M, (X) ] MM, M,0 MM, M (M /EI+8)dx | [XM M, /EJdx
AB b -b+1/2x -3/2Fb+3/4Fx 0 | 3/2Fb*-3/2Fbx+3/8Fx° | 0 b?-bx+1/4x° , .
, , , ,| (7/8+0)Fb/EJ | 7/12Xb/E
BA b 1/2b+1/2x 3/4Fb+3/4Fx 0 3/8Fb"+3/4Fbx+3/8Fx 0 |1/4b"+1/2bx+1/4x
BCb |-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
CBb 1/2x 3/4Fx 0 3/8FX 0 1/4x
CDb 0 1/2Fx 0 0 0 0
0+0 0
DCb 0 -1/2Fb+1/2Fx 0 0 0 0
DE b 0 1/2Fb+3/2Fx 0 0 0 0
0+0 0
EDb 0 -2Fb+3/2Fx 0 0 0 0
EFb 0 2Fb-5/2Fx+1/2gx° | 0 0 0 0
, 0+0 0
FE b 0 -3/2Fx-1/2qx 0 0 0 0
FGb 0 -1/2Fx+1/2gx° 0 0 0 0
, 0+0 0
GFb 0 1/2Fx-1/2qx 0 0 0 0
GHb 0 -3/2Fx 0 0 0 0
0+0 0
HG b 0 3/2Fb-3/2Fx 0 0 0 0
Gl V2b 0 0 -Fb/EJ 0 0 0 0 0
IBb 0 0 0 0 0 0
0+0 0
Bl b 0 0 0 0 0 0
IE V2b 0 0 0 0 0 0 0 0
HADb X -312Fb+1/2Fx-1/2gx°| 0 | 3/2Fbx-1/2Fx*+1/2qx> | 0 ' , ,
, , , , , , (17/24+0)Fb*/EJ| 1/3Xb°/EJ
AH b b-x 3/2Fb-1/2Fx+1/2qx° | 0  |3/2Fb*-2Fbx+Fx*-1/2qx°| 0 b2-2bx-+X
H cedimento nodo -H,,u,, -FbY/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

08.12.24



PROCEDIMENTO E RISULTATI 211486 ES>04.xxxx.190

%= (1 - xb +1/4 0% ) b? VEJ dx = [ x-1/2 x8b +1/12 x1b* | b7 1/ES
=(b-12b+1/12b ) b* 1/EJ = 7/12 bYEJ

L= (174 +1/2 xib +1/4 x2Ib* ) b* VED dx = [1/4 x +1/4 xb +1/12 x1b* | b7 1/E]
=(1/4b+1/4b+1/12b ) b® 1/EJ = 7/12 b/EJ

L% = [2(1/a 112 xtb +1/4 x2b* ) b* VEI dx = [1/4 x -1/4 X¥1b +1/12 5167 ] b2 1/E
=(14b-1/4b+1/12b ) b* 1/EJ = 1/12 bEJ

L% = [2(wa X6 ) b2 183 dx = [1/12 X762 ] b 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ

L% = [°(50? ) o7 1/E3 dx = [ 113 x0* | b7 1/ES
=(13b) b* VEI = 13 bY/EJ

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

1 = [(3/2 -3/2 x/b +3/8 X2/b ) Fb? 1/EJ dx = [3/2 x -3/4 x1b +1/8 x/b? | Fb? 1/E9
=(3/2b-3/4 b +1/8 b ) Fb* 1/EJ = 7/8 Fb’/EJ

1 = ['(3/8 +3/4 x/b +3/8 x2b* ) Fb? 1/EJ dx = [3/8 x +3/8 X2/ +1/8 x°Ib? | Fb? 1/EJ
=(3/8b+3/8 b +1/8b ) Fb® 1/EJ = 7/8 Fb*/EJ

1% = [*(3/8 -3/4 xib +3/8 X2/ ) Fb? 1/E3 dx = [3/8 x -3/8 x2/b +1/8 X*/b* || Fb? 1/E
=(3/8b-3/8b+1/8b ) Fb® 1/EJ = 1/8 Fb/EJ

1% = [*(3/8 X%1b? ) Fo? 1/E3 dx = [1/8 xb* | Fb? 1/ES
=(1/8b) Fb® 1/EJ = 1/8 Fb/EJ

1 = [2(3/2 x1b 112 x2Ib? +1/2 x1b* ) Fb? 1/E dx = [3/4 X¥Ib -1/6 x°Ib? +1/8 x'1b° ]| Fb? 1/EJ
=(3/4b-1/6 b +1/8 b ) Fb* 1/EJ = 17/24 Fb*/EJ

1 = [(312 -2 xib + x1b? 172 X6 ) Fb? UEJ dx = [3/2 x - b +1/3 x1b* -1/8 x'1b* ] Fb? 1/E3
=(3/2b-b+1/3b-1/8b ) Fb* 1/EJ = 17/24 Fb¥/EJ

ES>04.xxxx.190

@ 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>04.xxxx.198

y,v,\V,q l
e P
G
F
b
%
T H | D |+
b o
A B c WV
“T
¢,W/ X,u,H,p
Ve =-F Uy = -3 = -b’F/EJ El.e=EJ
Hp =-F EJy =EJ EJg, =EJ
Pua=-0=-F/b EJy,c =EJ EJg =EJ
O =-0=-Fib EJ, =EJ EJg=EJ
Gee =-q=-F/b EJpe = EJ BJe=HJ
6cp = -0 =-aT/b = -bF/EJ EJe=EJ EJy,=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 - 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 H.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.12.24

REAZIONI 280320

C

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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AZIONI INTERNE 280320 ES>04.xxxx.198 PROCEDIMENTO E RISULTATI 280320 ES>04.xxxx.198
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C 3 M, flessione da iperstatica X=1
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PROCEDIMENTO E RISULTATI 280320 ES>04.xxxx.198 PROCEDIMENTO E RISULTATI 280320 ES>04.xxxx.198

Quadro contributi PLV per iperstatica X=V,

- M M, (%) ] MM, MB| MM, [JM(M/EI+B)dx | [XM, M, /EJdx
ABb [-2b+x Fb-1/2Fx 0 | -2Fb*+2Fbx-1/2Fx° | 0 | 4b*-4bx+x* , ,
, , , , | (7/6+0)FbY/ES | 7I3Xb/E
BADb b+x -1/2Fb-1/2Fx 0 -1/2Fb°-Fbx-1/2Fx 0 | b™+2bx+x
BCb |-b+x| 1/2Fb-1/2Fx 0 | -1/2F0®+Fbx-1/2Fx* | 0 | b*2bx+x° , ,
, , (-1/6+0)Fb%EJ | 1/3XbYEJ
CBb X -1/2Fx 0 -1/2Fx 0 X
CDb 0 1/2Fx -Fb/EJ 0 0 0
0+0 0
DCb 0 -1/2Fb+1/2Fx | Fb/EJ 0 0 0
DE b 0 1/2Fb+3/2Fx 0 0 0 0
0+0 0
ED b 0 -2Fb+3/2Fx 0 0 0 0
EFb 0 | 2Fb-5/2Fx+1/2gx°| O 0 0 0
, 0+0 0
FEb 0 -3/2Fx-1/2gx 0 0 0 0
FGb 0 -1/2Fx+1/2gx° 0 0 0 0
, 0+0 0
GFb 0 1/2Fx-1/2qx 0 0 0 0
GHb 0 -3/2Fx 0 0 0 0
0+0 0
HG b 0 3/2Fb-3/2Fx 0 0 0 0
Glv2b | © 0 0 0 0 0 0 0
IBb 0 0 0 0 0 0
0+0 0
Blb 0 0 0 0 0 0
IEvV2b | © 0 0 0 0 0 0 0
HADb -2x |-3/2Fb+3Fx-1/29x°| 0 3Fbx-6FX"+qx’ 0 e , ,
, , s , ,| (-L4+Q)FbY/ET | 4/3Xb°/E
AH b 2b-2x| -Fb+2Fx+1/2gx 0 [-2Fb"+6Fbx-3Fx™-gx”| 0 |4b"-8bx+4x
H cedimento nodo -H,,u,, -2Fb%/EJ
totali -43/12Fb*/EJ 4Xb*/EJ
iperstatica X=V, 43/48F

Sviluppi di calcolo iperstatica
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PROCEDIMENTO E RISULTATI 280320 ES>04.xxxx.198 ES>04.xxxx.198

%= (4 -4 xtb+x2b? ) b? VED dx = [4 x -2 x¢b +1/3 xb* | b? 1/E
=(4b-2b+1/3b) b* 1/EJ = 7/3 bYEJ

L= (1 42 b +xb% ) b VEI dx = [ x + X¥b +1/3 x1b* | b? 1/E
=(b+b+1/3b)b> VEJ =7/3 bYEJ

L% = [2(1 -2 x/b + x2b? ) b* VEI dx = [ x - X% +1/3 X102 ]| b 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 b%EJ

L% = [2(<b? ) b? 1EI dx = [1/3 X702 ] b 1/ES
=(1/3b) b* 1/EJ = 1/3 bYEJ

L% = [7(a X% ) b2 V3 dx = [4/3 10? ] b7 1/E3
=(4/3b) b® 1/EJ = 4/3 bYE

L% = ["(4 -8 xtb +4 X107 ) b7 1EI dx = [4 x -4 X2Ib +4/3 X°1b? ] b? 1/E3
=(4b-4b+4/3b) b* 1/EJ = 4/3 bYEJ

1 = ['(-2 +2 xtb -1/2 x1b? ) Fo? 1/E3 dx = [-2 x + X2 -1/6 x°/b? ] Fb? 1/E
=(-2b+b-1/6 b ) Fb* 1/EJ =-7/6 Fb’/EJ

1 = [ (-1/2 - xib 172 X¥1? ) Fb? UED dx = [-1/2 x -1/2 x21b -1/6 xib? | Fb? 1/E
=(-12b-1/2b-1/6 b ) Fb* 1/EJ =-7/6 Fb/EJ

18 = [(-1/2 + b -1/2 x1b* ) Fb? 1/EJ dx = [-1/2 x +1/2 x2Ib -1/6 x1b* | Fb? 1/E
=(-12b+1/2b-1/6 b ) Fb® /EJ =-1/6 Fb’/EJ

1% = [2(-/2 16 ) Fbo? 13 dx = [-1/6 xib? ] Fb? 1/E3
=(-1/6 b ) Fb> 1/EJ =-1/6 Fb%/EJ

1% = [2(3 /b -6 X21b? + xIb® ) Fb? 1/E3 dx = [3/2 X¥Jb -2 xib? +1/4 x'1b° . Fb? 1/E3
=(32b-2b +1/4b ) Fb® 1/EJ =-1/4 Fb%EJ

L = [(-2 +6 x/b -3 X¥1b? - X'Ib™ ) Fb? UED dx = [-2 x +3 x84 - xIb2 -1/4 x1b° | Fb? 1/E
=(-2b+3b-b-1/4b ) Fb* 1/EJ =-1/4 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>04.xxxx.200 REAZIONI 215530 ES>04.xxxx.200
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¢'W/ b b XU,H,p
Ve =-F u, = -8 = -b°F/EJ Edpe = EJ .
Hp = -F EJ,g = EJ Edgy = EJ g P arb
Pua =-0=-F/b EJgc = EJ Bl =EJ =
Pep = -0 = -F/b Edep = EJ EJj = EJ b
pg=-9=-F/b EJpe = EJ EJ.=EJ uner e .
8 =-0=-aT/b =-bF/EJ EJer=EJ EJ.=EJ 7/8Fb 1/2Fb
- C . [\ 7/8F 3/4F
Reazioni iperstatiche in soluzione: X=V, A o d
Carichi e deformazioni date hanno verso efficace in disegno. A% L)
Calcolare reazioni vincolari della struttura e delle aste. 7/8F I8E
Tracciare i diagrammi quotati delle azioni interne nelle aste. 17/8ED S B\ c
Carichi di aste curve misurati in proiezione sugli assi x,y. 7/8F “CeE
J,;, - Xy, - 8, riferimento locale asta YZ con origine in Y. 5 atFD 5/164
Curvatura 6 asta |E positiva se convessa a destra con inizio I.

Spostamento orizzontale assoluto u imposto al nodo H.
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AZIONI INTERNE 215530 ES>04.xxxx.200 PROCEDIMENTO E RISULTATI 215530 ES>04.xxxx.200

G
] ) N o 00 1
5/4 - 1 N s/
N 0 | /
N // | /
N / I } /
/ X /
3 o Q, < |
R L / rs v | d
— / I /
— |
= / /
— 4 | / |
= /S =y 2, I
7% © - © - < o < o <
== | ) = 3| I
=B \ | |
= \ \ \ \
= | | | |
— | [ | |
| \ | A \ |
o \ \ ! \
. ] | | |
= (i IR - ° 5 —
,,,,,,,,, 11116 e ¢ o ] ‘
718 i -5/16 @ 0 OO‘
-312 12
L F Tl F C 3 M, flessione da carichi assegnati
<o oo 0,
N 00 1 10N p,
R\o S } o o
\ - |
| | N
‘ \
‘ \
| | N\
‘ \
<r‘ < |
X < \
>l oo ".' I \? °
< ° S o o o
S [ !
| | |
| | |
| | |
| | |
| | I
[ \ ‘
o) N \ }
Q 3 [ me—
S “5/16 o° \
78 3116 o \ e 0
-2 - a1
C 3 Fb C 3 M, flessione da iperstatica X=1
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PROCEDIMENTO E RISULTATI 215530 ES>04.xxxx.200 PROCEDIMENTO E RISULTATI 215530 ES>04.xxxx.200

Quadro contributi PLV per iperstatica X=V,

- M M, (%) 6 MM, MB| MM, [JM(M/EI+B)dx | [XM M, /Eddx
ABb [-2b+x -3/2Fb+Fx 0 3Fb*-7/2Fbx+FxX’ 0 | 4b*4bx+x* , .
, , , , |(19/12+0)Fb/Ed|  7/3Xb7/E]
BADb b+x 1/2Fb+Fx 0 1/2Fb"+3/2Fbx+Fx 0 | b™+2bx+x
BCb |-b+x 0 0 0 0 | b%2bx+x° ,
, 0+0 1/3Xb*/EJ
CBb X 0 0 0 0 X
CDb 0 -3/4Fx+1/2gx° 0 0 0 0
, 0+0 0
DCb 0 | 1/4Fb+1/4Fx-1/2gx°| © 0 0 0
DE b 0 -1/4Fb+5/4Fx 0 0 0 0
0+0 0
EDb 0 -Fb+5/4Fx 0 0 0 0
EFb 0 Fb-Fx 0 0 0 0
0+0 0
FEb 0 -Fx 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GHb 0 -9/4Fx 0 0 0 0
0+0 0
HG b 0 9/4Fb-9/4Fx 0 0 0 0
GIv2b | © 0 0 0 0 0 0 0
IBb 0 Fx-1/2qx° 0 0 0 0
, 0+0 0
Blb 0 -1/2Fb+1/2gx 0 0 0 0
IEvV2b | © 0 -Fb/EJ 0 0 0 0 0
HADb -2X |-9/4Fb+5/4Fx-1/2qx°| 0 9/2Fbx-5/2Fx’+gx’ | 0 e , ,
, , s s , ,| (5/3+0)FbY/EJ | 4/3Xb7/E]
AHb |2b-2x|3/2Fb+1/4Fx+1/2gx°| O |3Fb*5/2Fbx+1/2Fx*-qx>| O |4b>8bx+4x
H cedimento nodo -H,,u,, -2Fb*/EJ
totali 5/4Fb%/EJ AXbYE]
iperstatica X=V, -5/16F

Sviluppi di calcolo iperstatica
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PROCEDIMENTO E RISULTATI 215530 ES>04.xxxx.200 ES>04.xxxx.200

%= (4 -4 xtb+x2b? ) b? VED dx = [4 x -2 x¢b +1/3 xb* | b? 1/E
=(4b-2b+1/3b) b* 1/EJ = 7/3 bYEJ

L= (1 42 b +xb% ) b VEI dx = [ x + X¥b +1/3 x1b* | b? 1/E
=(b+b+1/3b)b> VEJ =7/3 bYEJ

L% = [2(1 -2 x/b + x2b? ) b* VEI dx = [ x - X% +1/3 X102 ]| b 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 b%EJ

L% = [2(<b? ) b? 1EI dx = [1/3 X702 ] b 1/ES
=(1/3b) b* 1/EJ = 1/3 bYEJ

L% = [7(a X% ) b2 V3 dx = [4/3 10? ] b7 1/E3
=(4/3b) b® 1/EJ = 4/3 bYE

L% = ["(4 -8 xtb +4 X107 ) b7 1EI dx = [4 x -4 X2Ib +4/3 X°1b? ] b? 1/E3
=(4b-4b+4/3b) b* 1/EJ = 4/3 bYEJ

L = ['(3 72 xtb + x2Ib* ) Fb? 1/E3 dx = [3 x 714 x2Ib +1/3 X*/b? || Fb? 1/E3
=(3b-7/4b+1/3 b ) Fb* 1/EJ = 19/12 Fb¥/EJ

1 = ['(1/2 +872 x/b + X216 ) Fb? UED dx = [1/2 x +314 x¢1b +1/3 xb* | Fb? 1/E
=(1/2b+3/4 b +1/3b ) Fb® 1/EJ = 19/12 Fb/EJ

1 = [*(912 xtb 52 x2b* + 1™ ) Fb? VEJ dx = [9/4 X¥/b -5/6 x°/b° +1/4 x'/6° ]| Fb? 1/E3
=(9/4b-5/6 b+1/4b ) Fb® 1/EJ =5/3 Fb/EJ

1%, = [2(3 -5/2 xtb +1/2 X216 - Xb° ) Fb 1/ED dx = [3 x -5/4 xCb +1/6 x°Ib? -1/4 x'1b° | Fb? 1/E3

=(3b-5/4b+1/6 b-1/4b ) Fb’ 1/EJ =5/3 Fb*/EJ
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