PLV PER CASA ES>03.xxxx.007 REAZIONI 236761 ES>03.xxxx.007
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Reazioni iperstatiche in soluzione: X=W,g '\i 3/10Fb 2Fb
Carichi e deformazioni date hanno verso efficace in disegno. 9IsF 145/;5F c
Calcolare reazioni vincolari della struttura e delle aste.
Tracciare i diagrammi quotati delle azioni interne nelle aste. ZéFb oF

Jyz - Xy - By, riferimento locale asta YZ con origine in Y.
Curvatura 6 asta EF positiva se convessa a destra con inizio E.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25



AZIONI INTERNE 236761 ES>03.xxxx.007 PROCEDIMENTO E RISULTATI 236761 ES>03.xxxx.007
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PROCEDIMENTO E RISULTATI 236761

ES>03.xxxx.007

PROCEDIMENTO E RISULTATI 236761 ES>03.xxxx.007

Quadro contributi PLV per iperstatica X=W g

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb“/EJ] 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 1/2Fb-3/2Fx+Fxlb | 0 |1-2x/b+ib’ ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X/b
EFb 0 | -1/2Fb+Fx-1/2gx° |-Fb/EJ 0 0 0
) 0+0 0
FE b 0 1/2gx Fb/EJ 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| O 0 0 0
) 0+0 0
BHb 0 -1/4Fx+1/2gx 0 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EH b 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/8Fb’/E] 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25



PROCEDIMENTO E RISULTATI 236761 ES>03.xxxx.007 PROCEDIMENTO E RISULTATI 236761 ES>03.xxxx.007

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

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

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

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

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

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

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

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

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

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

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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25
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REAZIONI 238395

ES>03.xxxx.027
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Veg =-F Kys = 4EJ/b Edee = EJ
Vg = -F Edue = EJ Eloc=EJ
Uug = -0 = -F/b EJge = EJ EJyc =EJ
Pug = -q = -Fib EJ,, = EJ Edye = EJ
Oy =-0=-F/b EJpe =EJ EJ=EJ
B = -6 = -aT/b = -bF/EJ EJgr = 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.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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AZIONI INTERNE 238395

ES>03.xxxx.027
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PROCEDIMENTO E RISULTATI 238395

ES>03.xxxx.027
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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 238395

ES>03.xxxx.027

PROCEDIMENTO E RISULTATI 238395

Quadro contributi PLV per iperstatica X=W g

ES>03.xxxx.027

Sviluppi di calcolo iperstatica

M) M, (%) 6 MM, MB| MM, [JM(M/EI+E)dx | [XM, M, /EJdx
ABb [-1+x/b -2Fx-1/29x° 0 |2Fx-312Fx°Ib-1/20x° b | O |1-2x/b+x’/b? ,
, , , . (3/8+0)Fb°/EJ | 1/3Xb/EJ
BA b x/b 5/2Fb-3Fx+1/2gx 0 |5/2Fx-3Fx‘/b+1/2gx’/b| O x/b
BCb 0 -5/2Fb+5/2Fx 0 0 0 0
0+0 0
CBb 0 5/2Fx 0 0 0 0
AD2b | 1 1/4Fx 0 1/4Fx 0 1 ,
(1/2+0)Fb*/EJ 2Xb/EJ
DA2b [ -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx*/b | 0 |1-2x/b+x°/b° ,
, - (1/6+0)Fb°/EJ | 1/3Xb/EJ
EDb | -x/b -1/2Fx 0 1/2Fx/b 0 x°Ib
EF b 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 -Fb/EJ 0 0 0
0+0 0
GF b 0 0 Fb/EJ 0 0 0
GCb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 1/2Fx-1/2gx° 0 0 0 0
, 0+0 0
GHb 0 -1/2Fx+1/2qx 0 0 0 0
HBb 0 |-1/4Fb+3/4Fx-1/2qx°| 0 0 0 0
, 0+0 0
BHb 0 -1/4Fx+1/20x 0 0 0 0
HE b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
EHb 0 -1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g -5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25
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PROCEDIMENTO E RISULTATI 238395 ES>03.xxxx.027 PROCEDIMENTO E RISULTATI 238395 ES>03.xxxx.027

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

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

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

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

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

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

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

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

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

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

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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25



PLV PER CASA ES>03.xxxx.036 REAZIONI 309819 ES>03.xxxx.036
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Vo =-F Kyg = 4EJ/b Edee = EJ 1erse
- - _ | 1/10Fb
Vg =-F EJ, =EJ EJs. = EJ '
Oag = -0 =-F/b EJsc =EJ EJ,c =EJ A
Pus =-q = -F/b EJ,, =EJ EJ,s =EJ
Peg = - = -FIb Edo. = EJ EJ, = EJ F%F
6,5 = -6 =-aT/b = -bF/EJ EJer=EJ
Reazioni iperstatiche in soluzione: X=Vg, B c
Carichi e deformazioni date hanno verso efficace in disegno.
Calco.lare .re'a2|on| V|n.colar| d.eIIa strutt.ure.l .e delle aste. AN e o8 % c
Tracciare i diagrammi quotati delle azioni interne nelle aste.
Jyz - Xy - By, riferimento locale asta YZ con origine in Y. '\i/l/lOFb 2Flﬁ I/ZFD J
- - 8/5F 13/5F 2F 2F
Curvatura 6 asta HB positiva se convessa a destra con inizio H.

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25



AZIONI INTERNE 309819 ES>03.xxxx.036 PROCEDIMENTO E RISULTATI 309819 ES>03.xxxx.036
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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 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25



PROCEDIMENTO E RISULTATI 309819

ES>03.xxxx.036

Quadro contributi PLV per iperstatica X=Vg,

PROCEDIMENTO E RISULTATI 309819

ES>03.xxxx.036

S IM) M, (X) 6 MM, MB| MM, |[MM/EJ+B)dx | [XM,M /EJdx
ABbD | b-x |-B/2Fb+Fx-1/2qx°| 0O |-5/2Fb*+7/2Fbx-3/2Fx°+1/2gx°| 0 |b*-2bx+x> , ,
, , , (-9/8+0)Fb*/EJ | 1/3Xb%/EJ
BA b -X 2Fb+1/2gx 0 -2Fbx-1/2gx 0 X
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | -b 5/2Fb 0 -5/2Fb’ 0 b’ , ,
, , (-5+0)Fb%/EJ 2Xb%/EJ
DA2b | b -5/2Fb 0 -5/2Fb 0 b
DEb |[-b+x| 5/2Fb-5/2Fx 0 -5/2Fb*+5Fbx-5/2Fx 0 |b%2bx+x’ , ,
, , (-5/6+0)Fb*/EJ | 1/3Xb*/EJ
EDDb X -5/2Fx 0 -5/2Fx 0 X
EF b 0 0 0 0 0 0
0+0 0
FE b 0 0 0 0 0 0
FGb 0 1/2Fx-1/29x° 0 0 0 0
, 0+0 0
GF b 0 | -1/2Fx+1/2gx 0 0 0 0
GCb 0 0 0 0 0 0
0+0 0
CGb 0 0 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GH b 0 0 0 0 0 0
HBb 0 |-1/2Fb+Fx-1/2qx’|-Fb/EJ 0 0 0
, 0+0 0
BHb 0 1/2qx Fb/EJ 0 0 0
HE b 0 1/2Fb-1/2Fx 0 0 0 0
0+0 0
EHb 0 -1/2Fx 0 0 0 0
AB molla asta -W, ,5(W,as+XW, 55)/Kng -5/8Fb*/EJ 1/4Xb%/EJ
totali -91/12Fb¥EJ | 35/12XbYEJ
iperstatica X=Vg, 13/5F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 309819 ES>03.xxxx.036 PROCEDIMENTO E RISULTATI 309819 ES>03.xxxx.036

%= (1-2xb +xb? ) b2 VEI dx - 1 (-1) 1/4 bYE]
=[x~ +1/3 b2 ] b* VEJ -1 (1) 14 bYEJ
=(b-b+1/3b) b*1/EJ -1 (-1) 1/4 bYEI =7/12 b’/EJ
L= (0% ) b VEI dx -1 (1) /4 bYEI = [1/3 %62 ] b2 VE -1 (-1) 1/4 bY/EJ
=(13b) b’ 1EJ -1 (-1) 1/4 bYEI =7/12 bY/EJ
L% =["(1) b? vEI dx = [ x ] b? 1/ES
=(2b)b*1/EI =2 b’EJ
X =L"(1) b? ved ax =[] b? 1€
=(2b) b’ VEI =2 bYEJ
%= (1 -2 x1b + xb* ) b VEI dx = [ x - X% +1/3 /% ] b? 1/E3
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ
L% = [2(xb? ) b? 1EI dx = [1/3 X702 ] b 1/E
=(1/3b) b* 1EJ = 1/3 bYEJ
1 = [(-5/2 +712 b -372 X216 +1/2 X¥Ib° ) Fb® VEJ dx - 1 5/2 1/4 FbY/E
= [-5/2 x +714 XIb -1/2 x°I0® +1/8 x*Ib° ]: Fb® 1/EJ -1 5/2 1/4 Fb%/EJ
=(-5/2b +7/4b-1/2b+1/8 b ) Fb® 1/EJ -1 5/2 1/4 Fb*/EJ =-7/4 Fb/EJ
1 = [ (-2 x/b -1/2 X16° ) Fb? 1/E3 dx - 1 5/2 1/4 FbY/Ed
= [- X¥b -1/8 x1b° ] Fb? 1/ES -1 512 1/4 FbYED
=(-b-1/8b) Fb® 1/EJ -1 5/2 1/4 Fb’/EJ = -7/4 Fb/EJ
1= [(-512) Fo? 1B dx = [-512x ] Fb? 1/E
=(-5b) Fo® 1/EJ = -5 FbY/EJ
1= [ (512) o 1B dx = [-512x | Fb? 1/E
=(-5b) Fb? 1/EJ =-5 FbY/EJ
12 = [(-5/2 +5 x/b -5/2 X2Ib? ) Fb? 1/E3 dx = [-512 x +5/2 X%Ib -5/6 x°/b? |, Fb? 1/E
=(-5/2b +5/2b -5/6 b ) Fb* 1/EJ = -5/6 Fb*/EJ
L = [*(-5/2 x2ib* ) Fo? 1/E3 dx = [-5/6 x°1b? ] Fb? 1/ES
=(-5/6 b ) Fb> 1/EJ = -5/6 Fb*/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25



PLV PER CASA

ES>03.xxxx.044

A
- we TS
D A E
b
G
b —c
1 G c
U
P

=S

€I>,W/ x,u,H,p
Ve =-F kns = 4EJ/b EJ.; = EJ
Vg = -F Edys = EJ Eloc =EJ
Oag = -0 =-F/b EJgc =EJ EJ,c=EJ
Pec = -q = -Flb EJ,, =EJ EJ,z =EJ
O =-q=-F/b EJye = EJ EJ=EJ
65c = -6 =-aT/b = -bF/EJ EJe = 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 GC positiva se convessa a destra con inizio G.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25

REAZIONI 236422

ES>03.xxxx.044

DN [ E EN F
. - = =
1/4F 1/4F 1/2F 1/2F
1/5Fb 1/2Fb 1/2Fb
7/10F 7/10F F
E F
> -
1/4F 1/2F
24/5F F
4
D
< 1/4F
1/5Fb
9/5F
v
h
24/5F F
1/4Fb 1/2Fb
N 1/4F < 1/2F
H G
—_— —G
1/2F
H G 3_»
¢l I
1/4F F
" 1/aFb < 1/2Fb
24/5F E
4
9/5F
3/10Fb
I\ 14F
A
A
24/5F =
| 1/4F
—
B c
AL [ B8 BN c
1/4F 1/4F
3/10Fb 2Fb 2Fb
9/5F 14/5F 2F 2F
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25



AZIONI INTERNE 236422

ES>03.xxxx.044

14 Y 12 [T 0
= E -7/10 E
= E
= E g
= E g
= © E 12
= 3 "B S <f
= E g
H] = =
= E g
= E g
He e g < 0 H
= 12 _E b -
= il E [
= E \
= E \
= E \
= © E o
= N H |
= E \
— E
= H I
= il = \
— 0 H 2 o
= [
[t —F Tl e
1/5 e T T e 0
0 12_[ 172 °
B | \
| \
| \
| \
| \
| \
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\
\
\
\
\
o
] \
@ \
3/1WWHTWW WHWHWWM o
=
CED
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25

PROCEDIMENTO E RISULTATI 236422

ES>03.xxxx.044
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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 236422

ES>03.xxxx.044

PROCEDIMENTO E RISULTATI 236422

Quadro contributi PLV per iperstatica X=W g

ES>03.xxxx.044

M) M,(X) ) MM, MBl MM, [[MM/EJ+8)dx |[XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2qxX° 0 | 32Fx-FxXfb-1129x°b | O |1-2x/b+x/b? ,
, , , . (7/24+0)Fb*/EJ | 1/3Xb/EJ
BA b x/b | 2Fb-5/2Fx+1/2gx 0 [2Fx-5/2Fx°/b+1/2gx’/b| O xIb
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD 2b 1 1/4Fx 0 1/4Fx 0 1 )
(1/2+0)Fb*/EJ 2Xb/EJ
DA 2b -1 -1/2Fb+1/4Fx 0 1/2Fb-1/4Fx 0 1
DEb | 1-x/b 1/2Fb-Fx 0 12Fb-3/2Fx+Fx’lb | 0 |1-2x/b+/b ,
, . (1/12+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b 1/2Fb-Fx 0 -1/2Fx+Fx"/b 0 X“/b
EFb 0 |-1/2Fb+Fx-1/2gx°| 0 0 0 0
) 0+0 0
FE b 0 1/2gx 0 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 -Fb/EJ 0 0 0
) 0+0 0
CGb 0 1/2gx Fb/EJ 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 1/4Fb-1/4Fx 0 0 0 0
0+0 0
BHb 0 -1/4Fx 0 0 0 0
HE b 0 -1/4Fb+1/4Fx 0 0 0 0
0+0 0
EHb 0 1/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4XbIEJ
totali 7/8Fb’/EJ 35/12Xb/EJ
iperstatica X=W g -3/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 236422 ES>03.xxxx.044 PROCEDIMENTO E RISULTATI 236422 ES>03.xxxx.044

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

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

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

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

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

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

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

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

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

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

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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25



PLV PER CASA ES>03.xxxx.053 REAZIONI 238485 ES>03.xxxx.053

VAR . . D E
%\ N\ B “ 5/4F 5/4F Eq »F
D 2/5Fb 12F
5 <H F 2/5F 2/5F
E
E F
= —
3/4F 1/2F
23/5F F
b D
5/4F
2/5Fb
8/5F
G
1l = H
23//5Fb F P
3/4F 1/2F
3/4F, M wer
H G
b o
— ——G
3/2F
H G E
3/4F < F
L 3/4Fb 1/2Fb
1+ @ 2 c 23/5F F
g J""
=5
€I>,W/ b b x,u,H,p
Ve =-F kng = 4EJ/b EJ.s=EJ 8/5F
- - _ 1/10Fb
Vg =-F EJ,, =EJ EJgc =EJ P RN
Oag = -0 =-F/b EJsc = EJ EJ,c=EJ A
Pec = -0 = -F/b EJyp = EJ EJs=EJ .
Pap = -0 =-F/b EJpe = EJ EJ,e=EJ 23/5F F
6 = -8 =-aT/b = -bF/EJ Bl =EJ ,  34F
e S4F
Reazioni iperstatiche in soluzione: X=W,g B c
Carichi e deformazioni date hanno verso efficace in disegno.
Calco.lare .re'a2|on| V|n.colar| d.eIIa strutt.ure.l .e delle aste. AN e BN c
Tracciare i diagrammi quotati delle azioni interne nelle aste. SRV AN
Jyz - Xy - By, riferimento locale asta YZ con origine in Y. '\i 1/10Fb 2Fb I I/ZFb
" - 8/5F 13/5F 2F 2F
Curvatura 6 asta EF positiva se convessa a destra con inizio E.

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25



AZIONI INTERNE 238485 ES>03.xxxx.053 PROCEDIMENTO E RISULTATI 238485 ES>03.xxxx.053

N \\ "
D

5/4 1/2 L L LT LT T T T T T T O O <8 F 1/2 0 O O
== (NI AR — T H = -2/5 = H
=Y |= 1] =H H E g o ©
=H® E H & -
= E H g
E} H =H -
[ — wn [ — -
= g “£ =k e |
= E =H &l G |
= E g} g = H o——— }
= E = g \ o
= 3/2 H = 0 = | = \n
= IR = ~ ! ® 9
= E g T ® 3
= E = 7
— = — | '
= H —
— B = |
= o E EN %, Q ‘
H « H H C |
H B H
— — M ‘
Hw | =i L
S e 0 “F WWWW i 2 ’ ’ |
= 3/4 8 i o

T == ]| °
2 2

Schema di calcolo iperstatico
L F Tl F P C 3 M, flessione da carichi assegnati
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o [T ° 1 oo 0
N o — H ° | o
i \
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= l
| ® }
! < of 0 0 |o
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| |
‘ \ \
‘ \ \
‘ —— \ \
‘ \ \
‘ \ \
o \ \
}; = \ \
"1/ o } ° }
2 - — | O 0 o
-1
C 3 Fb C 3 M, flessione da iperstatica X=1

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25



PROCEDIMENTO E RISULTATI 238485

ES>03.xxxx.053

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 238485 ES>03.xxxx.053

M) M, (%) 6 MM, MBl MM,  [[MM/EI+8)dx | [XM,M /EJdx
ABb |-1+x/b|  -3/2Fx-1/2gx° 0 | 32Fx-FxX/b-1/29x°lb | 0 |1-2x/b+x’ /b ,
, , , . (7/24+0)Fb*/EJ |  1/3Xb/EJ
BA b x/b 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx‘/b+1/2gx’/b| O xIb
BCb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2FX 0 0 0 0
AD2b | 1 -3/4Fx+1/2gx° 0 -3/4Fx+1/2FxIb 0 1 ,
. . (-1/6+0)Fb°/EJ 2Xb/EJ
DA 2b -1 |-1/2Fb+5/4Fx-1/2gx 0 1/2Fb-5/4Fx+1/2Fx“/b | O 1
DEb | 1-x/b 1/2Fb-1/2Fx 0 12Fb-Fx+1/2Fx%b | 0 |1-2x/b+ib’ ,
, . (1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb -x/b -1/2Fx 0 1/2Fx°/b 0 X/b
EFb 0 0 -Fb/EJ 0 0 0
0+0 0
FE b 0 0 Fb/EJ 0 0 0
FGb 0 -1/2Fx 0 0 0 0
0+0 0
GFb 0 1/2Fb-1/2Fx 0 0 0 0
GChb 0 -l/2Fb+Fx-l/2qx2 0 0 0 0
) 0+0 0
CGb 0 1/2gx 0 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -3/4Fb+3/4Fx 0 0 0 0
0+0 0
BHb 0 3/4Fx 0 0 0 0
HE b 0 3/4Fb-3/4Fx 0 0 0 0
0+0 0
EHb 0 -3/4Fx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali 7/24Fb?/EJ 35/12Xb/EJ
iperstatica X=W g -1/10Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25



PROCEDIMENTO E RISULTATI 238485 ES>03.xxxx.053 PROCEDIMENTO E RISULTATI 238485 ES>03.xxxx.053

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

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

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

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

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

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

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

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

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

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

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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25



PLV PER CASA

ES>03.xxxx.120

y.v.V.q

%N \\
D

+ H
” 7
b
. O = e
M-
g J""

=S

€I>,W/ b b x,u,H,p
Ve =-F kns = 4EJ/b EJ.; = EJ
Vg =-F EJ,; = EJ EJsc =EJ
Uug = -0 = -F/b EJge = EJ EJys =EJ
Pao =-q=-F/b EJ,, =EJ EJ, s =EJ
Pue =-0=-F/b EJye = EJ EJ=EJ
65c = -6 =-aT/b = -bF/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 GC positiva se convessa a destra con inizio G.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25

REAZIONI 239191

ES>03.xxxx.120

D % E
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2F 2F
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25



AZIONI INTERNE 239191 ES>03.xxxx.120 PROCEDIMENTO E RISULTATI 239191 ES>03.xxxx.120

N \\ m
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25



PROCEDIMENTO E RISULTATI 239191

ES>03.xxxx.120

Quadro contributi PLV per iperstatica X=W g

PROCEDIMENTO E RISULTATI 239191

ES>03.xxxx.120

Sviluppi di calcolo iperstatica

M) M, (X) 6 MM, MBl MM, [[MM/EI+6)dx | [XM,M /EJdx
ABb |-1+x/b| -3/2Fx-1/2gx° 0 | 32Fx-FX’Ib-1/2qx°/b | 0 |1-2x/b+x*/b’ ,
, , , . (7124+0)FL’/EJ | 1/3Xb/EJ
BADb x/b | 2Fb-5/2Fx+1/2gx 0 |2Fx-5/2Fx“/b+1/2qx/b| O x/b
BChb 0 -2Fb+2Fx 0 0 0 0
0+0 0
CBb 0 2Fx 0 0 0 0
AD2b | 1 -5I4FX+1/2gx° 0 -5I4Fx+112FX’/b 0 1 ,
, , (-7/6+0)Fb*/EJ 2Xb/EJ
DA2b | -1 |1/2Fb+3/4Fx-1/2qx°| 0 |-1/2Fb-3/4Fx+1/2Fx’/b| 0O 1
DEb |1xb | -1/2Fb+1/2Fx 0 -12Fb+Fx-1/2Fx%b | 0 |1-2x/b+xPib° ,
, - (-1/6+0)Fb*/EJ | 1/3Xb/EJ
EDb | xib 1/2Fx 0 -1/2Fx%Ib 0 x*/b
EFb 0 0 0 0 0 0
0+0 0
FEb 0 0 0 0 0 0
FGb 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GChb 0 0 -Fb/EJ 0 0 0
0+0 0
CGb 0 0 Fb/EJ 0 0 0
HG b 0 0 0 0 0 0
0+0 0
GHb 0 0 0 0 0 0
HB b 0 -5/4Fb+5/4Fx 0 0 0 0
0+0 0
BH b 0 5/4Fx 0 0 0 0
HE b 0 |5/4Fb-7/14Fx+1/2gx°| 0 0 0 0
, 0+0 0
EHb 0 -3/4Fx-1/2gx 0 0 0 0
AB molla asta -W, ,g(Wag?XW, 05) Kag 1/4Xb/EJ
totali -25/24Fb*EJ | 35/12Xb/EJ
iperstatica X=W g 5/14Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25
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PROCEDIMENTO E RISULTATI 239191 ES>03.xxxx.120 PROCEDIMENTO E RISULTATI 239191 ES>03.xxxx.120

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

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

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

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

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

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

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

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

18 = [2°(-5/4 xtb +1/2 X2/b* ) Fb 1/EJ dx = [-5/8 x2b +1/6 x1b” | Fb 1/E3
=(-5/2b +4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1 = [2°(-1/2 -314 xib +1/2 x1b® ) Fb 1/EJ dx = [-1/2 x -3/8 X%/ +1/6 x/b* | Fb 1/E3
=(-b-3/2b+4/3b ) Fb 1/EJ =-7/6 Fb’/EJ

1% = [(-1/2 + xib -1/2 x81b* ) Fb 1/EJ dx = [-1/2 x +1/2 x¥1b -1/6 xb* | Fb 1/E3
=(-1/2b+1/2b-1/6 b ) Fb 1/E] =-1/6 FbYEJ

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