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ESZ6.xxxx.001

PROCEDIMENTO E RISULTATI 983692 ESZ6.xxxx.001 PROCEDIMENTO E RISULTATI 983692
Quadro contributi PLV per iperstatica X=V,
- M, (X) M, (%) ) MM, M,0 MM, M (M/EI+8)dx | [XM M, /EJdx
AB b 0 -Fx 0 0 0 0
0+0 0
BA b 0 Fb-Fx 0 0 0 0
BC V2b 0 -Fb+V2/2Fx 0 0 0 0 0 0
BD b 0 0 0 0 0 0
0+0 0
DB b 0 0 0 0 0 0
DCb 0 -2Fx 0 0 0 0
0+0 0
CDb 0 2Fb-2Fx 0 0 0 0
CEb 0 -Fb+Fx 0 0 0 0
0+0 0
EChb 0 Fx 0 0 0 0
FGb 1/2x -3/2Fx  |-Fb/EJ -3/4Fx -1/2Fxb/EJ 1/4x° , ,
, , , , ,| (-1/4-1/4)FBIET | 1/12Xb°/E
GF b -1/2b+1/2x| 3/2Fb-3/2Fx | Fb/EJ -3/4Fb"+3/2Fbx-3/4FX -1/2Fb"/EJ+1/2Fxb/EJ | 1/4b"-1/2bx+1/4x
GDb b-x |-1/2Fb-1/2gx°| 0 |-1/2Fb*+1/2Fbx-1/2Fx*+1/29x’ 0 b2-2bx+x , ,
, , , , (-7/24+0)Fb*/EJ | 1/3Xb°/EJ
DG b -X Fb-Fx+1/2gx 0 -Fbx+Fx"-1/2gx 0 X
DH b 0 -Fb+Fx 0 0 0 0
0+0 0
HD b 0 Fx 0 0 0 0
GAb  |-1/2b+1/2x|-1/2Fx+1/2qx%| 0O 1/4Fbx-1/2Fx*+1/4qx> 0 1/40b%-1/2bx+1/4x? , .
, , , , (1/48+0)Fb*/EJ | 1/12Xb*/EJ
AG b 1/2x 1/2Fx-1/2gx 0 1/4Fx°-1/49x 0 1/4x
totali -37/48Fb*EJ | 1/2Xb%/EJ
iperstatica X=V, 37/24F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

01.02.24



PROCEDIMENTO E RISULTATI 983692 ES>6.xxxx.001 PROCEDIMENTO E RISULTATI 983692 ES>6.xxxx.001

%= [ (14 xp? ) b2 VED dx = [112 0% | b? 1/E

>
=(1/12b) b* 1/EI = 112 bYE 54
(1120 b* /EI = 1/12 bYEJ b A 612 mm?
L= JZ(1/4 -1/2 x/b +1/4 X*/b* ) b 1/EJ dx = [1/4 x -1/4 x°1b +1/12 XIb” ] | b? 1/E Jas J, = 225968. mm*
_ 4
=(14b-1/4b+1/12b ) b* 1/EJ = 1/12 b’/EJ J,= 40716. mm
b Y= 32.65 mm
L% = [(1 -2 xtb + b7 ) b 1/EJ dx = [ x - x2b +1/3 xb* | b? 1/E3 T, = -2580. N
M, = -1444800. N
=(b-b+13b)b> VEI = 1/3 bYEI : x 800. Nmm
b X, = 12.mm
L% = [ (50?) b? 13 dx = [1/3 xb* | b7 1/E3 y u,= -9.mm
— 2 - 3 Vv, =-32.65 mm
=(1/3b) b* 1/EJ = 1/3 bYEJ b o = Mvi3, = -208.7 Nimmm’
L% = 214 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3 (| x,= 21.mm
= 8.mm
=(1/4b-1/4b+1/12b ) b* 1/EJ = 1/12 bYE o Ye
(1740 -1/4b+1/12b) b 1EI = 1/ bb/J 6 . v, = 24,65 mm
L% = [ (14 xib? ) b* UEI dx = [1112 x0° | b7 1/ES o 0, = -MVIJ, = -157.6 N/mm®
J = 6.679 N/mm
=(1/12b) b? VEJ =112 bY/EJ 0 Te
( ) , X “ e e N 0,=Vo’+31° = 158. N/mm’
1% = [[(-ara X202 ) Fo? BT dx + [ (-1/2xib ) 8 dx = [-1/4x3b* ]| Fb? 1ED + [-1/4 %0 ] 6 mm 2 5 8% 3 8 x 8 S = 3510. mm’

=(-1/4b) Fo* 1EJ +(-1/4b) 6 =-1/2 Fb¥EJ
L =JZ(-3/4 +3/2 X/ -3/4 X’Ib® ) Fb® 1/EJ dx + ﬁ(llz -1/2x/b ) 8 dx
2 31.21° o2 2, 1P
= [-314 x +3/4 %1 -1/4 71 | Fb? WED + [12x-14x°b ] 8
=(-3/4b+3/4b-1/4b) Fb’ /EJ +(1/2b-1/4b) ® =-1/2 FbY/EJ
1% = [2(-1/2 +1/2 xib -1/2 x1b? +1/2 xIb° ) Fb? 1/E dx
2 3,2 4,370 -, 2
=[-12x +1/45°1b -1/6 X’I0® +1/8 x"/b° | _ Fb 1/E
=(-12b +1/4b -1/6 b +1/8 b ) Fb® 1/EJ =-7/24 Fb*/EJ
b
1% = [0 xtb + 2162 -1/2 16 ) Fo? 1/ dx = [-1/2 x2Ib +1/3 xb? -1/8 x'/b° | Fb* 1/E3
=(-1/2b+1/3b-1/8b ) Fb® 1/EJ = -7/24 Fb*/EJ
b
1, = (14 xib -1/2 x10% +1/4 x3b° ) Fb? 1D dx = [1/8 38b -1/6 /% +1/16 x'1b° ]| Fb? 1/E3
=(1/8b-1/6 b +1/16 b ) Fb* 1/EJ = 1/48 Fb’/EJ
b
LS = _[:(1/4 X’Ib® -1/4 x°Ib> ) Fb® LEJ dx = [1/12 X’ -1/16 x'/b® ] | Fb® 1/EJ
=(1/12b-1/16 b ) Fb* 1/EJ = 1/48 Fb¥/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24
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PROCEDIMENTO E RISULTATI 982314

ES>6.xxxx.015

Quadro contributi PLV per iperstatica X=V

PROCEDIMENTO E RISULTATI 982314

ESZ6.xxxx.015

- M, (X) M, (%) ] MM, M,0 MM, M (M /EI+6)dx | [XM M, /EJdx
AB b 0 -Fx 0 0 0 0
0+0 0
BADb 0 Fb-Fx 0 0 0 0
BC v2b 0 -Fb+V2/2Fx 0 0 0 0 0 0
BD b 0 0 0 0 0 0
0+0 0
DB b 0 0 0 0 0 0
DCb 0 -2Fx 0 0 0 0
0+0 0
CDb 0 2Fb-2Fx 0 0 0 0
CEb 0 -Fb+Fx 0 0 0 0
0+0 0
ECb 0 Fx 0 0 0 0
FGb -1/2x -712Fx+1/2gx°  |-Fb/EJ 714Fx*-1/4gx° 1/2Fxb/EJ 1/4x° , ,
, , , , , , | (25/48+1/4)Fb*/E] | 1/12Xb°/E
GFb  |1/2b-1/2x| 3Fb-5/2Fx-1/2qx° | Fb/EJ | 3/2Fb*11/4Fbx+Fx*+1/4qx’ | 1/2Fb°/EJ-1/2Fxb/EJ | 1/4b°-1/2bx+1/4x
GDb -bHx -5/2Fb+Fx 0 5/2Fb’-7/2Fbx+Fx’ 0 b2-2lx+x> , ,
, , (13/12+0)Fb¥EJ | 1/3Xb%/EJ
DG b X 3/2Fb+Fx 0 3/2Fbx+Fx 0 X
DHb 0 -3/2Fb+2Fx-1/2gx°| 0 0 0 0
, 0+0 0
HD b 0 Fx+1/2gx 0 0 0 0
GAb  [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
AGDb -1/2x -1/2Fx 0 1/4Fx 0 1/4x
totali 31/16Fb/EJ 1/2Xb%/EJ
iperstatica X=V -31/8F

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

01.02.24

Sviluppi di calcolo iperstatica

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

01.02.24



PROCEDIMENTO E RISULTATI 982314

ES>6.xxxx.015

PROCEDIMENTO E RISULTATI 982314

ESZ6.xxxx.015

b
%= [ (14 xp? ) b2 VED dx = [112 0% | b? 1/E
=(112b) b* VEJ = 1/12 bY/EJ
b
L% = [7(14 -172 xib +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 xb +1/12 x1b* | b7 1/E]
=(14b-1/4b+1/12b ) b* 1/EJ = 1/12 b’/EJ
b
L% = [(1 -2 xtb + b7 ) b 1/EJ dx = [ x - x2b +1/3 xb* | b? 1/E3
=(b-b+1/3b) b* 1/EJ = 1/3 b%EJ
b
L% = [ (50?) b? 13 dx = [1/3 xb* | b7 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ
b
L% = 214 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-14b+1/12b ) b> LEJ = 1/12 bYEJ
b
L% = [ (14 xib? ) b* UEI dx = [1112 x0° | b7 1/ES
=(1/12b) b* 1/EJ = 1/12 bYEJ
L% = [[(71a XP10? -1/4 x16* ) Fb? WEI dx + [ (112 x1b ) © dx
b b
=[712 0% -1/16 x'10° ] Fb® VEI + [14 X ] 8
=(712b-1/16 b)) Fb’ 1/EJ + (1/4b) 0 =37/48 FbY/EJ
1% = [(3/2 -10/4 xib + X¥1? +1/4 X1 ) Fb? UEI dx + [*(-1/2 +1/2 x/b ) 6 dlx
2 3,2 4,370 2 2, 1°
= [312 x -11/8 ¥°1b +1/3 X°1b® +1/16 x'1b° || Fo® 1/EJ + [-12x +1/4x%Ib ] @
=(3/2b-11/8b+1/3b +1/16 b ) Fb’ 1/EJ + (-1/2b+1/4b ) 6 = 37/48 Fb*/EJ
b
1%, = ['(5/2 -7/2 /b + X2Ib* ) Fb? 1/EJ dx = [5/2 x -7/4 ¥ +1/3 1% | Fb? 1/E
=(5/2b-7/4b+1/3b ) Fb® 1/EJ = 13/12 Fb*/EJ
b
1% = [ (312 xtb + x1b? ) Fb? 1/E3 dx = [3/4 X%/ +1/3 X2 | Fb* 1/E
=(3/4b+1/3b ) Fb* 1/EJ = 13/12 Fb¥/EJ
b
1, = [2(1/4 172 xib +1/4 x2b* ) Fb? 1EJ 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
b
1 = [ (14 xib? ) Fb? 1/ED dx = [1/12 x3b* | Fb2 1/E
=(1/12b) Fb® 1/EJ = 1/12 Fb*EJ

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

01.02.24
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 1152. mm’

J, = 348030. mm*

J, = 122688. mm*
Y= 20.63 mm

T, =-2740. N

M, = -2082400. Nmm
Xn,= 36. mm

Ym= 54.mm

u,= 12.mm

v, = 33.38 mm

0, =-Mv/J, = 199.7 N/mm’
X, = 24.mm

y.= 43.mm

Vv, = 22.38 mm

[
0, = -Mv/J, = 133.9 N/mm’
T,= 3.849 N/mm’
0, =Vo*+31° = 134. N/mm’

S = 5867. mm®

01.02.24
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24
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PROCEDIMENTO E RISULTATI 985260

ES>6.xxxx.035

Quadro contributi PLV per iperstatica X=H

PROCEDIMENTO E RISULTATI 985260

ESZ6.xxxx.035

- M M, (%) ] MM, M, 0 MM, | MM /EJ+B)dx |[XM M, /Eddx
AB b 0 -1/2Fx-1/2gx° 0 0 0 0
) 0+0 0
BA b 0 Fb-3/2Fx+1/2gx 0 0 0 0
BC V2b 0 -Fb+V2/2Fx 0 0 0 0 0 0
BD b 0 0 0 0 0 0
0+0 0
DB b 0 0 0 0 0 0
DCb 0 -2FX 0 0 0 0
0+0 0
CDb 0 2Fb-2Fx 0 0 0 0
CEb 0 -Fb+Fx 0 0 0 0
0+0 0
ECb 0 Fx 0 0 0 0
FGb X 0 -Fb/EJ 0 Fxb/EJ X , ,
, , , | (0+L2)Fb’/EJ | 1/3Xb’/EJ
GFb b-x 0 Fb/EJ 0 Fb“/EJ-FXb/EJ| b"-2bx+x
GDb |-2b+2x| 5/2Fb-7/2Fx 0 -5Fb*+12Fbx-7FX° 0 4b*-8bx+4x> , ,
) ) (-4/3+0)Fb*/EJ 4/3Xb”/EJ
DG b 2X Fb-7/2Fx 0 2Fbx-7Fx 0 4x
DHb 0 -Fb+Fx 0 0 0 0
0+0 0
HD b 0 Fx 0 0 0 0
GAb b-x |-3/2Fb+Fx+1/2qx°| 0 |-3/2Fb*+5/2Fbx-1/2Fx*-1/2qx> 0 b?-2bx+x’ , ,
, , . i (-13/24+0)Fb*EJ| 1/3Xb*/EJ
AG b -X 2Fx-1/2gx 0 -2FX“+1/2gx 0 X
totali -11/8Fb*/EJ 2Xb*/EJ
iperstatica X=H. 11/16F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

01.02.24



PROCEDIMENTO E RISULTATI 985260 ES>6.xxxx.035

%= (502 ) b7 1/E3 dx = [1/3 xb? | b? 1/ES
=(1/3b) b* VEI = 13 bY/EJ

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

L% = (4 -8 xtb +4 Xb* ) b* VE dx = [4 x -4 xb +413 xIb? ] b2 1/E
=(4b-4b+4/3b) b° 1/EJ = 4/3 bY/EJ

L% = [(axb* ) b* VEI dx = [4/3 X702 ] b 1/ES
=(4/3b) b* 1/EJ = 4/3 bEY

L% = [2(1-2 b + 0% ) 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

2= [(xb) e dx=[12xm] 6
=(12b)6 =12 FbYEJ

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

1% = [2(-5 +12 x1b -7 xC1b? ) Fb* 1/EJ dx = [-6 x +6 x2Ib 713 xib* | Fb? 1/E
=(-5b+6b-7/3b ) Fb> 1/EJ =-4/3 Fb%/EJ

1%, = ['(2 x1b -7 x2ib* ) Fb? UEI dx = [ x%1b -7/3 x1b? ]. Fbo? 1/E
=(b-7/3b) Fb* 1/EJ = -4/3 Fb/EJ

1%, = [2(-a12 +5/2 x/b -1/2 x2Ib? -1/2 XIb° ) Fb? 1/EJ dx
= [-3/2 x +5/4 xIb -1/6 xIb* -1/8 x'1b° ]| Fb? 1/EJ
=(-312b +5/4b -1/6 b -1/8 b ) Fb® 1/EJ =-13/24 Fb*/EJ

1 = [2(-2 x0? +1/2 x3b° ) Fb? 1/ED dx = [-213 xb? +1/8 x1b° | Fb? 1/E
=(-2/3b+1/8b ) Fb* 1/EJ =-13/24 FbEJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24

PROCEDIMENTO E RISULTATI 985260

ESZ6.xxxx.035
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418
430
4136
x
148

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

A= 984 mm’

J, = 337339. mm’
J,= 77472. mm*

Yy = 31.85 mm

T, =-2700. N

M, = -2106000. Nmm
X, = 12.mm

u,= -12. mm

v, =-31.85 mm

g, = -Mv/J, = -198.9 N/mm’
X, = 24.mm

y.= 11.mm

v, =-20.85 mm
a, = -Mv/J, = -130.2 N/mm’

C

1_= 3.706 N/mm*

c
0, = Vo’+31° = 130.3 N/mm’
* 3

01.02.24



REAZIONI 980874

ES>6.xxxx.046

> F
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F F
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G D
() /D
2F “oF
b 1/2Fb
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Fb
F
v
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F
—
F F
F
F

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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AZIONI INTERNE 980874
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 980874

ES>6.xxxx.046

Quadro contributi PLV per iperstatica X=V,

PROCEDIMENTO E RISULTATI 980874

ESZ6.xxxx.046

- M, (X) M, (%) 6 MM, M,0 MM, JM (M /EI+B)dx | [XM, M, /EJdx
AB b 0 -Fx 0 0 0 0
0+0 0
BAD 0 Fb-Fx 0 0 0 0
BC v2b 0 -Fb+V2/2Fx 0 0 0 0 0 0
BDb 0 -1/2gx° 0 0 0 0
, 0+0 0
DB b 0 1/2Fb-Fx+1/2gx 0 0 0 0
DCh 0 -3/2Fx-1/2gx° 0 0 0 0
, 0+0 0
CDb 0 2Fb-5/2Fx+1/2gx>| 0 0 0 0
CEb 0 -Fb+Fx 0 0 0 0
0+0 0
ECb 0 Fx 0 0 0 0
FGb 1/2x -3/2Fx -Fb/EJ -3/4F%° -1/2FXb/EJ 1/4x° , ,
, , , , | (-1/4-1/4)FbIET | 1/12Xb°/E
GFb  [-1/2b+1/2x| 3/2Fb-3/2Fx | Fb/EJ |-3/4Fb*+3/2Fbx-3/4Fx? | -1/2F0*/EJ+1/2FXb/EJ | 1/40°-1/2bx+1/4x
GDb b-x -1/2Fx 0 -1/2Fbx+1/2Fx? 0 b2-2bx+x> , ,
, , (-1/12+0)Fb*EJ| 1/3Xb*/EJ
DG b X 1/2Fb-1/2Fx 0 -1/2Fbx+1/2Fx 0 X
DHb 0 -Fb+Fx 0 0 0 0
0+0 0
HD b 0 Fx 0 0 0 0
GAb  [-1/2b+1/2x| -1/2Fb+1/2Fx 0 | 1/4Fp>-1/2Fbx+1/4FX° 0 1/4b°-1/2bx+1/4x° , ,
, , (1/12+0)Fb*/EJ | 1/12Xb*/EJ
AGDb 1/2x 1/2Fx 0 1/4Fx 0 1/4x
totali -1/2Fb¥/EJ 1/2Xb%EJ
iperstatica X=V, F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

01.02.24



PROCEDIMENTO E RISULTATI 980874 ES>6.xxxx.046 PROCEDIMENTO E RISULTATI 980874 ES>6.xxxx.046

b
L =j2(1/4 x’Ib” ) b* LEJ dx = [1/12x°b% ] | b* L/EJ A= 1032. mm?
> J, = 363732. mm*
=(1/12b) b* 1/EI = 112 bYE u
(1126) b° 118 = 112 b ) J, = 75456. mm’
L3 :jz(1/4 -1/2 x/b +1/4 X*/b* ) b 1/EJ dx = [1/4 x -1/4 x°1b +1/12 XIb” ] | b? 1/E Jaz / \ y,= 25.55mm
T,=-3900. N
=(1/4b-1/4b+1/12b ) b* 1/EJ = 1/12 bYEJ y
( ) ) M, = -2589600. Nmm
L% = [(1 -2 xtb + b7 ) b 1/EJ dx = [ x - x2b +1/3 xb* | b? 1/E3 X, = 36.mm
=(b-b+1/3b) b* VEJ = 1/3 bYEI . Yn= 55.mm
b y u,= 12.mm
L% = [2(xb? ) b? 1/E3 dx = [1/3 x°b? ] b* 1/E3 V= 29.45 mm i
= (13b) b VEJ = 13 bYEI O = -MvIJ, = 209.7 N/mm
b X, = 24.mm
L% = 214 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3 //CTC y.= 7.mm
=(14b-1/4b+1/12b ) b’ VEI = 1/12 bYEJ 16 ' Ve = -18.55 mm
- U o, =-Mv/J, = -132. N/mm’
L% = [ (14 xib? ) b* UEI dx = [1112 x0° | b7 1/ES Jo t.= 6.006 N/mm?
_ > _ s 0, = Vo’+31° = 132.5 N/mm’
=(1/12b) b* 1/EJ = 1/12 bYEJ mm - y 9 8 8 4 % & v

1% = [[(-ara X202 ) Fo? BT dx + [ (-1/2xib ) 8 dx = [-1/4x3b* ]| Fb? 1ED + [-1/4 %0 ] 6
=(-1/4b) Fo* 1EJ +(-1/4b) 6 =-1/2 Fb¥EJ

L =JZ(-3/4 +3/2 X/ -3/4 X’Ib® ) Fb® 1/EJ dx + ﬁ(llz -1/2x/b ) 8 dx
= [-314 x +3/4 1o 114 b2 ], Fo? 1D + [1/2 x-1/4 x%b ]| ©
=(-3/4b+3/4b-1/4b) Fb’ /EJ +(1/2b-1/4b) ® =-1/2 FbY/EJ

1% = [2(-1/2 xib +1/2 x2b* ) Fb? 1/EJ dx = [-1/4 b +1/6 xib* | Fb? 1/E
=(-1/4b+1/6 b ) Fb® 1/EJ =-1/12 Fb’/EJ

1%, = ['(-1/2 xib +1/2 x2b? ) Fb® 1/EJ dx = [-1/4 1 +1/6 x°1b? | Fb? 1/EJ
=(-1/4b+1/6 b)) Fb® 1/EJ = -1/12 Fb’/EJ

1, = [2(1/ -1/2 xib +1/4 x2ib* ) Fb? VE dx = [1/4 x -1/ X +1/12 x1b? | Fb? 1/E3
=(14b-1/4b+1/12b ) Fb? 1/EJ = 1/12 FbY/EJ

1 = [2(1a xib? ) Fb? 18D dx = [1/12 xb* | Fb2 1/E
=(1/12b) Fb® LEJ = 1/12 FbYEJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24



REAZIONI 981822 ES>6.xxxx.051 AZIONI INTERNE 981822 ESX6.xxxx.051
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24
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PROCEDIMENTO E RISULTATI 981822

ES>6.xxxx.051

Quadro contributi PLV per iperstatica X=H

PROCEDIMENTO E RISULTATI 981822

ESZ6.xxxx.051

- M M, (%) 6 MM, M,0 MM, | MM /EJ+B)dx | [XM M, /Eddx
AB b 0 -2Fx 0 0 0 0
0+0 0
BAb 0 2Fb-2Fx 0 0 0 0
BC v2b 0 -2Fb+V2Fx 0 0 0 0 0 0
BDb 0 0 0 0 0 0
0+0 0
DBb 0 0 0 0 0 0
DC b 0 -5/2Fx 0 0 0 0
0+0 0
CDb 0 5/2Fb-5/2Fx 0 0 0 0
CEb 0 |-3/2Fb+2Fx-1/2qx*| 0 0 0 0
i 0+0 0
EChb 0 Fx+1/2gx 0 0 0 0
FGb X Fb -Fb/EJ -Fbx FXb/EJ X . ,
, 2 , , | ((L2+1/2)FbY/EJ | 1/3Xb7/E
GFb b-x -Fb Fb/EJ -Fb*+Fbx Fb*/EJ-Fxb/EJ| b*-2bx+x
GDb |-2b+2x|  5/2Fb-7/2Fx 0 -5Fb*+12Fbx-7FX° 0 4b>-8bx+4x> , ,
. . (-4/3+0)Fb*/EJ 4/3Xb"/EJ
DG b 2x Fb-7/2Fx 0 2Fbx-7Fx 0 4x
DH b 0 -Fb+Fx 0 0 0 0
0+0 0
HD b 0 Fx 0 0 0 0
GAb b-x |-3/2Fb+Fx+1/2gx°| 0 |-3/2Fb°+5/2Fbx-1/2Fx*-1/2gx° 0 b2-2bx+x’ , .
. , . , (-13/24+0)Fb°/EJ|  1/3Xb°/EJ
AG b -X 2Fx-1/2gx 0 -2FX“+1/2gx 0 X
totali -15/8Fb*/EJ 2Xb*/EJ
iperstatica X=H. 15/16F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

01.02.24



PROCEDIMENTO E RISULTATI 981822 ES>6.xxxx.051 PROCEDIMENTO E RISULTATI 981822

ESZ6.xxxx.051

%= (502 ) b7 1/E3 dx = [1/3 xb? | b? 1/ES
=(1/3b) b* 1/EJ = 1/3 bYEJ 154

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

L% = (4 -8 xtb +4 Xb* ) b* VE dx = [4 x -4 xb +413 xIb? ] b2 1/E
=(4b-4b+4/3b) b° 1/EJ = 4/3 bY/EJ

L% = [(axb* ) b* VEI dx = [4/3 X702 ] b 1/ES y
=(4/3b) b* 1/EJ = 4/3 bEY

L% = [2(1-2 b + 0% ) 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
L0 =[2(-xib ) Fo? vET dx + [[(xsb) © dx=[-1/2 % ]| Fo? 1/E3 + [12x%0 ] @ mm
=(-12b) F®1EJ +(12b) 6 =0
L0 =["(-1+xb ) Fo? UEI dx+ (-1 +x/b) 6 dx
=[-x+12xp ] Fb? 1ES + [-x +1/2x%b ] 8
=(-b+1/2b) Fo’ 1/EJ +(-b+1/2b) 86 =0
1% = [2(-5 +12 x1b -7 xCib? ) Fb® 1/EJ dx = [-6 x +6 x2/b -7/3 xib* | Fb? 1/E
=(-5b+6b-7/3b ) Fb> 1/EJ =-4/3 Fb%/EJ
1%, = [ (2 x1b -7 x2ib* ) Fb? VEI dx = [ x%1b =713 x°1b? ] Fbo? 1/E
=(b-7/3b) Fb® 1/EJ =-4/3 Fb%EJ
1%, = (312 +5/2 x/b -1/2 x2Ib? -1/2 X¥Ib° ) Fb? 1/EJ dx
= [-312 x +5/4 21 -1/6 X2 -1/8 x'1b° | Fb 1/E
=(-312b +5/4b -1/6 b -1/8 b ) Fb” 1/EJ =-13/24 Fb*/EJ
L = [2(-2 x0? +1/2 x3b° ) Fo? 1B dx = [-2/3 xIb? +1/8 x1b° | Fb? 1/E
=(-213b +1/8b ) Fb® 1/EJ =-13/24 Fb’/EJ

10

418

130

136

112

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 972. mm’

J, = 321252. mm*
J, = 77328. mm*

Yy = 31.31 mm
T,=-3825.N

M, =-2142000. Nmm
Xn = 12.mm

u,= -12. mm

vV, =-31.31 mm

o, = -Mv/J, = -208.8 N/mm’
X, = 24.mm

y.= 10.mm

v, =-21.31 mm

Cc
o, = -Mv/J, = -142.1 N/mm®
T,= 5.156 N/mm’

0, = Vo +31° = 142.4 N/mm’
S’ = 5196. mm’

01.02.24



REAZIONI 981482

ES>6.xxxx.067
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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 981482 ES>6.xxxx.067 PROCEDIMENTO E RISULTATI 981482

ESZ6.xxxx.067

Quadro contributi PLV per iperstatica X=H,

- M M,(x) 6 MM, M,0 MM, | MM /EJ+B)dx | [XM M, /EJdx

AB b 0 -Fx 0 0 0 0

0+0 0
BAD 0 Fb-Fx 0 0 0 0
BCv2b | 0 -Fb+V2/2Fx 0 0 0 0 0 0
BD b 0 0 0 0 0 0

0+0 0
DB b 0 0 0 0 0 0
DCb 0 -2Fx 0 0 0 0

0+0 0
CDb 0 2Fb-2Fx 0 0 0 0
CEb 0 -Fb+Fx 0 0 0 0

0+0 0
ECb 0 Fx 0 0 0 0
FGb X Fb-3Fx+1/2qx> |-Fb/EJ Fbx-3Fx’+1/2gx> -FXb/EJ X2

3 3
2 2 2 3 2 ) , | (3/8-1/2)Fb*/EJ | 1/3Xb*/EJ
GF b -b+x | 3/2Fb-2Fx-1/2gx” | Fb/EJ |-3/2Fb"+7/2Fbx-3/2Fx"-1/2qx” | -Fb“/EJ+Fxb/EJ| b"-2bx+x

GDb  |2b-2x|-5/2Fb+2Fx-1/2qx’| O -5Fb*+9Fbx-5Fx’+qx’ 0 4b*-8bx+4x> . ,
, s , (-23/12+0)FbY/EJ|  4/3Xb%/EJ
DG b -2X Fb+Fx+1/2gx 0 -2Fbx-2Fx"-gx 0 4X
DHb 0 -Fb+Fx 0 0 0 0
0+0 0
HD b 0 Fx 0 0 0 0
GAb -b+x Fb-Fx 0 -Fb*+2Fbx-Fx° 0 b2-2bx+x> , ,
, , (-1/3+0)Fb%EJ | 1/3Xb*/EJ
AG b X -Fx 0 -Fx 0 X
totali -25/8Fb%/EJ 2XbYEJ
iperstatica X=H, 25/16F

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

01.02.24



PROCEDIMENTO E RISULTATI 981482

ES>6.xxxx.067

PROCEDIMENTO E RISULTATI 981482

ESZ6.xxxx.067

%= (502 ) b7 1/E3 dx = [1/3 xb? | b? 1/ES
=(1/3b) b* VEI = 13 bY/EJ

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

L% = (4 -8 xtb +4 Xb* ) b* VE dx = [4 x -4 xb +413 xIb? ] b2 1/E
=(4b-4b+4/3b) b° 1/EJ = 4/3 bY/EJ

L% = [(axb* ) b* VEI dx = [4/3 X702 ] b 1/ES
=(4/3b) b* 1/EJ = 4/3 bEY

L% = [2(1-2 b + 0% ) 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% = [2(xtb -3 xib? +1/2 x°16° ) Fo? 1/EI dx + [ (- x/b ) 8 dx
= [1/2 X1 - 1% +1/8 xb° ] Fb? 1ED + [-112X%b ] 0
=(12b-b+1/8b) Fo® /EJ + (-1/2b) 8 =-7/8 FbY/EJ

1% = [*(-312 +772 xtb 312 X216 -1/2 xi° ) Fb2 VEI dx + [(1-xb ) © dx
= [-312 x +714 X1 112 X162 -1/8 x1b° | Fb? 1/ED + [ x -1/2 b ] @
=(-32b+7/4b-12b-1/8b ) Fb* 1/EJ + (b-1/2b ) 8 =-7/8 Fb%EJ

1% = (-5 +9 x/b -5 x2b® + X*/b° ) Fb? 1/EJ dx = [-5 x +9/2 X%Ib -5/3 x/b? +1/4 X1 ]| Fb? 1/EJ
=(-5b+9/2b-5/3b +1/4b ) Fb® 1/EJ =-23/12 Fb*/EJ

1% = [ (-2 xtb -2 xib? - xIb* ) Fb? /B3 dx = [- xb -2/3 X462 -1/4 x'16° || Fb? 1/E
=(-b-2/3b-1/4b) Fb® 1/EJ = -23/12 Fb%/EJ

1, = [2(-1 +2 xtb - x1b? ) Fb? VED dx = [- x + xb -1/3 /% | Fb? 1/E3
=(-b+b-1/3b) Fb® 1/EJ =-1/3 Fb%EJ

L = [2(- 6 ) Fo? 1/E3 dx = [-1/3 xb* | Fb? 1/E
=(-1/3b) Fb® 1/EJ =-1/3 Fb%EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24

TN

10

136
x
lag

412
418
130

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

A= 924 mm’

J, = 296396. mm*

J, = 68112, mm*

Yy = 30.16 mm

T, =-2540. N

M, =-2159000. Nmm

X, = 12.mm

u,= -12.mm

V,, =-30.16 mm

o,, = -MV/J, = -219.7 N/mm’
X, = 24.mm

y.= 10.mm

v, =-20.16 mm

o, = -Mv/J, = -146.9 N/mm’
1, = 3.553 N/mm’

[
0,=Vo’+31° = 147. N/mm’
S = 4975. mm®

01.02.24
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24
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PROCEDIMENTO E RISULTATI 983213

ES>6.xxxx.111

Quadro contributi PLV per iperstatica X=V,

PROCEDIMENTO E RISULTATI 983213

ES>6.xxxx.111

- M, (X) M, (X) 6 MM, M,0 MM, M (M /EI+B)dX | [XM M /EJdx
ABb 0 Fb-2Fx 0 0 0 0
0+0 0
BAb 0 Fb-2Fx 0 0 0 0
BC v2b 0 -Fb+V2/2Fx 0 0 0 0 0 0
BD b 0 0 0 0 0 0
0+0 0
DB b 0 0 0 0 0 0
DCb 0 -2Fx 0 0 0 0
0+0 0
CDb 0 2Fb-2Fx 0 0 0 0
CEb 0 -Fb+Fx 0 0 0 0
0+0 0
ECb 0 Fx 0 0 0 0
FGb 1/2x 2Fx+1/2gx° | -Fb/EJ -Fx’+1/4gx° -1/2Fxb/EJ 1/4x° , ,
, , , . , , | (-13/48-1/4)F0*/EJ | 1/12Xb/E
GFb  |-1/2b+1/2x|3/2Fb-Fx-1/2qx°| Fb/EJ |-3/4Fb°+5/4Fbx-1/AFx*-1/4qx° | -1/2Fb*/EJ+1/2Fxb/EJ | 1/4b%-1/2x+1/4x
GDb b-x -Fb 0 -Fb*+Fbx 0 b%-2bx+x° , ,
, (-1/2+0)Fb*EJ | 1/3Xb*EJ
DG b -X Fb 0 -Fbx 0 X
DHb 0 -Fb+Fx 0 0 0 0
0+0 0
HD b 0 Fx 0 0 0 0
GAb  |-1/2b+1/2x| -1/2Fb+1/2qx> | 0O | 1/4Fb*1/4Fbx-1/4Fx’+1/4gx’ 0 1/4b%-1/2bx+1/4x? , .
, , , , (5/48+0)FbYEJ | 1/12Xb*/EJ
AG b 1/2x Fx-1/2gx 0 1/2Fx"-1/4qx 0 1/4x
totali -11/12Fb*/EJ 1/2Xb*/EJ
iperstatica X=V, 11/6F

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

01.02.24

Sviluppi di calcolo iperstatica

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

01.02.24



PROCEDIMENTO E RISULTATI 983213

ES>6.xxxx.111

%= [ (14 xp? ) b2 VED dx = [112 0% | b? 1/E
=(112b) b* VEJ = 1/12 bY/EJ

L% = [7(14 -172 xib +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 xb +1/12 x1b* | b7 1/E]
=(14b-1/4b+1/12b ) b* 1/EJ = 1/12 b’/EJ

L% = [(1 -2 xtb + b7 ) b 1/EJ dx = [ x - x2b +1/3 xb* | b? 1/E3
=(b-b+1/3b) b* 1/EJ = 1/3 b%EJ

L% = [ (50?) b? 13 dx = [1/3 xb* | b7 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ

L% = 214 -1/2 b +1/4 X216 ) b2 1/ED dx = [1/4 x -1/4 x8b +1/12 167 ] b7 1/E3
=(14b-14b+1/12b ) b> LEJ = 1/12 bYEJ

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

L% = [2(- xib® +1/4 5% ) Fb? 1/EI dx + [(-1/2 b ) © dix
= [ X2 +1/16 x'1b° || Fo? 1/ED + [-1/4 %0 ] @
=(-1/3b+1/16 b ) Fo’ 1/EJ + (-1/4b) © =-25/48 Fb’/EJ

1% = [*(-34 +5/4 xtb -1/4 X162 -1/4 x1° ) Fb2 VES dx + [ (1/2-1/2 x1b ) © dx
= [-314 x +5/8 X1 -1/12 x1b® 1716 x1b° ] Fo? 1/E3 + [1/2 x-1/4 x%b ]| ©

=(-3/4b+5/8b-1/12b-1/16 b ) Fb* 1/EJ + (1/2b-1/4b ) 6 = -25/48 Fb/EJ

1% = ['(-1+ xb ) Fb? VE dx = [- x +1/2 58 | Fb? 1/E3
=(-b+1/2b) Fb’ 1/EJ =-1/2 Fb/EJ

1% = [(- xib ) Fb* VEI dx = [-1/2¥1b ] Fb? 1/E
=(-1/2b) Fo®> 1EJ =-1/2 FbY/EJ

1, = [2(1/4 -1/ xib -1/ %1% +1/4 xC1b° ) Fb 1/EJ dx
=[1/4 x -1/8 XIb -1/12 x%b° +1/16 X 1b° ]z Fb” 1/EJ
=(1/4b-1/8b-1/12 b +1/16 b ) Fb’ 1/EJ = 5/48 Fb/EJ

1 = [ (12 xib? -1/ X6 ) Fb? 1E dx = [1/6 xb -1/16 X'1b° ]| Fb? 1/E3
=(1/6b-1/16 b ) Fb’ 1/EJ =5/48 Fb*/EJ

PROCEDIMENTO E RISULTATI 983213

ES>6.xxxx.111

—149

mm

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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148

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

A= 1140. mm’

J, = 338607. mm*

J, = 121680. mm*

Yo = 20.33 mm

T, =-3760. N

M, =-2105600. Nmm

Xp = 36. mm

Y= 54.mm

u,= 12.mm

v, = 33.67 mm

o, =-Mv/J, = 209.4 N/mm’
X, = 24.mm

y.= 42.mm

V.= 21.67 mm

o, =-Mv/J, = 134.7 Nimm’
T, = 5.417 N/mm’

Cc
0, = Vo*+31° = 135.1 N/mm’
S'= 5854. mm®

01.02.24
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@ Adolfo Zavelani Rossi, Politecnico di Milano,

vers.27.03.13
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PROCEDIMENTO E RISULTATI 980904

ES>6.xxxx.153

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 980904

ES>6.xxxx.153

- M M,(x) 6 MM, M, 8 MM, [[M M /EI+8)dx | [XM,M /Eddx
AB b 0 -Fx 0 0 0 0
0+0 0
BA b 0 Fb-Fx 0 0 0 0
BC vV2b 0 -Fb+V2/2Fx 0 0 0 0 0 0
BDb 0 -1/2gx° 0 0 0 0
) 0+0 0
DB b 0 1/2Fb-Fx+1/2gx 0 0 0 0
DCb 0 -2FXx 0 0 0 0
0+0 0
CDb 0 2Fb-2Fx 0 0 0 0
CEb 0 -Fb+Fx 0 0 0 0
0+0 0
ECh 0 Fx 0 0 0 0
FGb X -4Fx -Fb/EJ -4FX’ -Fxb/EJ X2 , ,
) ) ) ) ) (-4/3-1/2)Fb"/EJ | 1/3Xb™/EJ
GFb -b+x 4Fb-4Fx Fb/EJ | -4Fb"+8Fbx-4Fx" |-Fb*/EJ+FXb/EJ| b"-2bx+Xx
GDb |2b-2x -5Fb+3Fx 0 |-10Fb*+16Fbx-6FX> 0 4b*-8bx+4x> , ,
, , (-4+0)Fb*EJ | 4/3Xb*EJ
DG b -2X 2Fb+3Fx 0 -4Fbx-6Fx 0 4x
DHb 0 -3/2Fb+2Fx-1/2q)<2 0 0 0 0
) 0+0 0
HD b 0 Fx+1/2gx 0 0 0 0
GAb -b+x Fb-Fx 0 -Fb*+2Fbx-Fx° 0 bZ-2bx+x* , .
, , (-1/3+0)Fb*/EJ | 1/3Xb°/EJ
AG b X -Fx 0 -Fx 0 X
totali -37/6Fb%/EJ 2XbYEJ
iperstatica X=H, 37/12F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

01.02.24



PROCEDIMENTO E RISULTATI 980904 ES>6.xxxx.153 PROCEDIMENTO E RISULTATI 980904 ES>6.xxxx.153

b -54
%= [(5p? ) b 1B ax = [1/3 X% ] b7 1/E A= 1188. mm?
J, = 384370. mm*
=(1 Z1/EJ =13 bYE v
(13b) b* LEI =113 bYE b o 2’ 110664 mm
L :ﬁ(l -2 x/b +xX°Ib? ) b® VEI dx = [ x - /b +1/3 x*/b® ]0 b® 1/EJ 142 = 4 y,= 22.38 mm
T, =-4220. N
=(b-b+1/3b) b’ 1/EJ =1/3 bYEJ y
( ) b M, = -2785200. Nmm
L = jj(4 -8 x/b +4x°/b” ) b° 1EJ dx = [4 x -4 x°b +4/3 16 ] b 1/EJ x. = 36.mm
= 54
=(4b-ab+4/3b) b* 1/EJ = 4/3 bYEJ y Ym= 54.mm
b u u,= 12.mm
L% = [(axb* ) b* VEI dx = [4/3 X702 ] b 1/ES v, = 31.62 mm
2
=(4/3b) b? 1/EI = 4/3 bYE] Op = -MV/J, = 229.1 N/mm
b X, = 24.mm
L = J:(l -2xb + X" ) b VEJ dx = [ x - X’Ib +1/3 10" ] | b? 1/E 1 y.= 41.mm
= 18.62 mm
=(b-b+1 >1/EJ =1/3 b[E Ve
(b-b+130)b*vEs =113 b/bJ o, =-Mv/J, = 134.9 N/mm’
L% = [2( ) b2 13 dx = [1/3 b7 ] b? 1/E3 Jo T = 6.961 Nimm®

0, = Vo*+31° = 135.5 N/mm’

=(1/3b) b*1/EJ =13 bYEJ 9
( ) S = 7608. mm®

412
418
430
436
x
148

L = [2(-4 %02 ) o 1B dx + [ (- xib ) @ dx = [-413 0% | Fb? 1/E3 + [-12x0 ] @
=(-43b) Fo* 1EJ +(-1/2b) 0 =-11/6 Fb*/EJ

10 = [(-4 +8 x/b -4 X10? ) Fo? UEI dx + [.(1-x/b ) 6 dx
= [-4x+4 10 -413 62 )" Fo? 1/E3 + [ x-12xb ] 0
=(-4b+4b-413b) Fb* 1EJ +(b-12b) 6 =-11/6 FbY/EJ

1% = 2(-10 +16 x/b -6 X2/b? ) Fb? 1E dx = [-10 x +8 X%/ -2 X*/b? || Fb? 1/E3
=(-10b+8b-2b ) Fb® 1/EJ = -4 Fb%EJ

1%, = (-4 xtb -6 x2ib? ) Fb? VE dx = [-2 b -2 X | Fb* 1/E
=(-2b-2b) Fb® 1/EJ = -4 Fb/EJ

L, = [0(-1 42 x/b - xIb? ) Fb? UEI dx = [- x + xb -1/3 xb* | Fb® 1/ES
=(-b+b-1/3b) Fb? 1/EJ =-1/3 Fb%/EJ

L = [2(- 62 ) Fo? 1/E3 dx = [-1/3 xp? | Fb? 1/E
=(-1/3b) Fb* 1/EJ =-1/3 FbYEJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24
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PROCEDIMENTO E RISULTATI 956425

ESZ6.xxxx.174

Quadro contributi PLV per iperstatica X=H

PROCEDIMENTO E RISULTATI 956425

ES>6.xxxx.174

- M M, (%) 6 MM, M, 8 MM, [JM M /EI+8)dx | [XM,M /EJdx
AB b 0 -3/2Fx-1/29x° 0 0 0 0
, 0+0 0
BAD 0 | 2Fb-5/2Fx+1/2qx 0 0 0 0
BC v2b 0 -2Fb+V2Fx 0 0 0 0 0 0
BDb 0 0 0 0 0 0
0+0 0
DB b 0 0 0 0 0 0
DCb 0 -5/2Fx 0 0 0 0
0+0 0
CDb 0 5/2Fb-5/2Fx 0 0 0 0
CEb 0 |-3/2Fb+2Fx-1/2qx*| 0 0 0 0
, 0+0 0
ECh 0 Fx+1/2gx 0 0 0 0
FGb X 0 -Fb/EJ 0 Fxb/EJ X2 , ,
, , , | (O+12)Fb’/EJ | 1/3Xb’/EJ
GFb b-x 0 Fb/EJ 0 Fb’/EJ-FXb/EJ| b*-2bx+x
GDb [-2b+2x Fb-3Fx 0 |-2Fb’+8Fbx-6Fx 0 Ab’-8bx+4x> ,
, s 0+0 4/3Xb%/EJ
DG b 2x 2Fb-3Fx 0 AFbX-6FX 0 ax
DHb 0 -Fb+Fx 0 0 0 0
0+0 0
HD b 0 Fx 0 0 0 0
GAb b-x -Fb+Fx 0 | -Fo’+2Fbx-Fx* 0 b2-2bx+x’ , .
, , (-1/3+0)Fb*/EJ | 1/3Xb°IEJ
AGDb -X Fx 0 -Fx 0 X
totali 1/6Fb%/EJ 2Xb*/EJ
iperstatica X=H. -1/12F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

01.02.24



PROCEDIMENTO E RISULTATI 956425

ESZ6.xxxx.174

%= (502 ) b7 1/E3 dx = [1/3 xb? | b? 1/ES
=(1/3b) b* 1/EJ = 1/3 bYEJ

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

L% = (4 -8 xtb +4 Xb* ) b* VE dx = [4 x -4 xb +413 xIb? ] b2 1/E
=(4b-4b+4/3b) b° 1/EJ = 4/3 bY/EJ

L% = [(axb* ) b* VEI dx = [4/3 X702 ] b 1/ES
=(4/3b) b* 1/EJ = 4/3 bEY

L% = [2(1-2 b + 0% ) 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

2= [(xb) e dx=[12xm] 6
=(12b)6 =12 FbYEJ

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

b
1% = [2(-2 +8 xtb -6 x2b* ) Fb? 1/EJ dx = [-2 x +4 X%/ -2 X*/b? | Fb? 1/E3

=(-2b+4b-2b) Fb* L/EJ =0

122, = (4 x1b -6 x2ib? ) Fb* E dx = [2 xb -2 X2 ]| Fb? 1/E
=(2b-2b) Fb* 1/EJ =0

L, = [0(-1 42 x/b - x1b? ) Fb? UEI dx = [- x + xb -1/3 xb* | Fb? 1/ES
=(-b+b-1/3b ) Fb® 1/EJ =-1/3 Fb*EJ

L = (- %62 ) Fo? 1/E3 dx = [-1/3 xp? | Fb? 1/E
=(-1/3b) Fb* 1/EJ =-1/3 FbYEJ

PROCEDIMENTO E RISULTATI 956425

ES>6.xxxx.174

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

01.02.24
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 948 mm’

J, = 309947. mm*
J, = 64080. mm*

Yy = 24.87 mm
T,=-3775.N

M, = -2642500. Nmm
X, = 36.mm

Ym= 53.mm

u,= 12.mm

vV, = 28.13 mm

o, =-Mv/J, = 239.9 N/mm’
X, = 24.mm

y.= 6.mm

v, =-18.87 mm

o, = -Mv/J, = -160.9 N/mm’
1, = 5.684 N/mm’

0, = Vo’+31° = 161.2 N/mm’
S = 5601. mm°

01.02.24
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PROCEDIMENTO E RISULTATI 957662 ES>6.xxxx.193 PROCEDIMENTO E RISULTATI 957662

ES>6.xxxx.193

Quadro contributi PLV per iperstatica X=H,

- M M,(x) 6 MM, M, 8 MM, [[M M /EI+8)dx | [XM,M /Eddx
AB b 0 -3Fx 0 0 0 0
0+0 0
BADb 0 3Fb-3Fx 0 0 0 0
BCvV2b | ©O -2Fb+V2Fx 0 0 0 0 0 0
BD b 0 0 0 0 0 0
0+0 0
DB b 0 0 0 0 0 0
DCb 0 -5/2Fx 0 0 0 0
0+0 0
CDb 0 5/2Fb-5/2Fx 0 0 0 0
CEb 0 |-3/2Fb+2Fx-1/2gx°| 0O 0 0 0
, 0+0 0
ECb 0 Fx+1/2gx 0 0 0 0
FGb X -4Fx -F/EJ -4F%° -FXb/EJ NG , ,
, , , , , | (-4/3-1/2)Fb’EJ | 1/3Xb7/E]
GFb -b+x 4Fb-4Fx Fb/EJ | -4Fb"+8Fbx-4Fx" |-Fb“/EJ+Fxb/EJ| b"-2bx+x
GDb [2b-2x| -6Fb+9/2Fx 0 |-12Fb*+21Fbx-9Fx> 0 Ab’-8bx+4x> , ,
, , (-9/2+0)Fb%/EJ |  4/3XbYEJ
DG b -2X 3/2Fb+9/2Fx 0 -3Fbx-9FX 0 ax
DHb 0 |[-3/2Fb+2Fx-1/2qx°| © 0 0 0
, 0+0 0
HD b 0 Fx+1/2gx 0 0 0 0
GAb -b+x 2Fb-2Fx 0 -2Fb*+4Fbx-2Fx 0 b2-2bx+x’ , .
, , (-2/3+0)Fb%EJ | 1/3XbYEJ
AGDb X -2Fx 0 -2Fx 0 X
totali -7FbYEJ 2Xb%/EJ
iperstatica X=H, 712F

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 957662 ES>6.xxxx.193 PROCEDIMENTO E RISULTATI 957662 ES>6.xxxx.193

>
b -54
%= (502 ) b7 1/E3 dx = [1/3 xb? | b? 1/ES A= 636. mm’
Ju = 223904. mm*
=(1 ? 1/EJ = 1/3 bYE a7 v
(1730) b* 1/E3 = 1/3 bYIEJ b 3= 46408, mim’
L% =[(1 -2 xb +xb* ) b VEI dx = [ x - X +1/3 x°/b? ] b? 1/E3 y,= 34.mm
N =-1500. N
=(b-b+1/3b)b*1/EI = 1/3 b’/EJ
( ) . u T, =-2250. N
L% = (4 -8 xtb +4 Xb* ) b* VE dx = [4 x -4 xb +413 xIb? ] b2 1/E M, = -1485000. Nmm
= 12
=(4b-4b+43b) b° UEJ =413 bYEI y N
b n= -9
L% = [(axb* ) b* VEI dx = [4/3 X702 ] b 1/ES v, = -34.mm
2
=(4/3b) b? VEJ =413 bYEI P O = NA-MVAJ, = -227.9 N/mm
) 6,1, X, = 21.mm
L% = [2(1-2 b + 0% ) b? VEI dx = [ x - x¥b +1/3 x°/b? ] b? 1/E3 10 y.= 10.mm
= -24.mm
=(b-b+1 > 1/EJ =13 bYE i Ve
(b-b+1/3b)b"1/E3 = 113 b/bJ ® o 0, = NIA-MV/J, = -161.5 N/mm’
L% = [2( ) b2 13 dx = [1/3 b7 ] b? 1/E3 Jo T,= 6.08 N/mm’
_ 2 _ 3 0, = Vo*+31° = 161.9 N/mm’
=(¥3b)b* VEI = 13 bY/EJ mm o 8§ 3 § 8 ¢ - 3630, mm’

L = [2(-4 %02 ) o 1B dx + [ (- xib ) @ dx = [-413 0% | Fb? 1/E3 + [-12x0 ] @
=(-43b) Fo* 1EJ +(-1/2b) 0 =-11/6 Fb*/EJ

10 = [(-4 +8 x/b -4 X10? ) Fo? UEI dx + [.(1-x/b ) 6 dx
= [-4x+4 10 -413 62 )" Fo? 1/E3 + [ x-12xb ] 0
=(-4b+4b-413b) Fb* 1EJ +(b-12b) 6 =-11/6 FbY/EJ

1% = [0(-12 +21 x1b -9 X2/ ) Fb? 1/E3 dx = [-12 x +21/2 x¢1b -3 x/b? ] Fb? 1/E
=(-12b+21/2b-3b ) Fb* 1/EJ = -9/2 Fb*/EJ

1%, = ['(-3 x1b -9 x2ib* ) Fb? VEJ dx = [-3/2 X% -3 xb* | Fb? 1/E
=(-3/2b-3b) Fb® 1/EJ =-9/2 Fb*/EJ

L, = [0(-2 +4 xtb 2 X216 ) Fb? 1/EJ dx = [-2 x +2 X% 213 xib? | Fb? 1/E3
=(-2b+2b-2/3b ) Fb? 1/EJ =-2/3 Fb¥/EJ

L = [2(-2 x0? ) Fb 13 dx = [-2/3 b7 ] Fb? 1/ES
=(-2/3b) Fb* 1/EJ =-2/3 FbEJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24
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PROCEDIMENTO E RISULTATI 981030

ES>6.xxxx.198

Quadro contributi PLV per iperstatica X=H_g

PROCEDIMENTO E RISULTATI 981030

ES>6.xxxx.198

- M M, (%) 6 MM, M,0 MM, MM /EJ+8)dx | [XM M, /Eddx
AB b 0 -3Fx 0 0 0 0
0+0 0
BADb 0 3Fb-3Fx 0 0 0 0
BC v2b 0 -2Fb+V2Fx 0 0 0 0 0 0
BD b 0 0 0 0 0 0
0+0 0
DB b 0 0 0 0 0 0
DChb 0 -5/2Fx 0 0 0 0
0+0 0
CDb 0 5/2Fb-5/2Fx 0 0 0 0
CEb 0 |-3/2Fb+2Fx-1/2qx*| 0 0 0 0
) 0+0 0
EChb 0 Fx+1/2gx 0 0 0 0
FGb X 1/2gx° -Fb/EJ -1/2gx° Fxb/EJ X2 , ,
) ) ) s ) ) ) (-1/8+1/2)Fb"/EJ| 1/3Xb°/EJ
GF 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
GDb |-2b+2x|  5/2Fb-7/2Fx 0 -5Fb*+12Fbx-7Fx? 0 4b*-8bx+4x> , ,
) , (-4/3+0)Fb”/EJ | 4/3Xb°/EJ
DG b 2X Fb-7/2Fx 0 2Fbx-7Fx 0 4x
DH b 0 -Fb+Fx 0 0 0 0
0+0 0
HD b 0 Fx 0 0 0 0
GAb b-x -2Fb+2Fx 0 -2Fb*+4Fbx-2Fx° 0 bZ-2bx+x* , ,
, , (-2/3+0)Fb*/EJ | 1/3Xb°/EJ
AG b -X 2Fx 0 -2Fx 0 X
totali -13/8Fb%EJ 2XbYEJ
iperstatica X=Hg 13/16F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

01.02.24



PROCEDIMENTO E RISULTATI 981030 ES>6.xxxx.198 PROCEDIMENTO E RISULTATI 981030 ES>6.xxxx.198

>
b -54
%= (502 ) b7 1/E3 dx = [1/3 xb? | b? 1/ES A= 024, mm?
J, = 294950. mm*
=(1 ? 1/EJ = 1/3 bYE u
(1730) b* 1/E3 = 1/3 bYIEJ b 2= 86148, it
L :JZ(l -2xb +x1b* ) b* VEJ dx = [ x - X’Ib +1/3 x°1b” | | b? 1/E la y,= 34.31mm
N =-1420. N
=(b-b+1/3b)b*1/EI = 1/3 b’/EJ / \
( ) X u T,=-2130. N
L% = (4 -8 xtb +4 Xb* ) b* VE dx = [4 x -4 xb +413 xIb? ] b2 1/E M, = -1938300. Nmm
= 12
=(4b-4b+4/3b) b° UEI =413 bYEI y Xm mm
b u,= -9.mm
L% = [(axb* ) b* VEI dx = [4/3 X702 ] b 1/ES v, = -34.31 mm
_ 2 _ 3 - o,, = N/A-Mv/J, = -227. N/mm’
=(413b) b> LEJ =4/3 bYEJ b ot ; = 21 mm
L% = [2(1-2 b + 0% ) b? VEI dx = [ x - x¥b +1/3 x°/b? ] b? 1/E3 ju y.= 12.mm
=-22.31 mm
=(b-b+1 > 1/EJ = 1/3 bJE Ve
(b-b+1/3b) 0" 1E) =173 b /bJ Om o, = N/A-MV/J,, = -148.2 N/mm?
L% = [2( ) b2 13 dx = [1/3 b7 ] b? 1/E3 Jo r.= 7.031 Nimm®
_ 2 _ 3 0, = Vo’+31° = 148.7 NImm’
=(1/3b) b* 1/EJ = 1/3 bYEJ mm o 8 @ 3 8 . & saan

b b
L0 = [2(-v2%0° ) Fo? vEd dx + [[(xsb) © dx = [-1/8 X' ], Fb? 1/E3 + [1/2 b ] 0
=(-/8b) Fo*1/EJ +(1/2b) 6 =3/8 Fb%EJ
Xo _ 2,2 3,3 2
L _JZ(-l/z +3/12 X/ -3/2 X’Ib” +1/2 X’Ib> ) Fb® 1/EJ dx + _[Z(-l +x/b) 8 dx
2 3.2 4,31° .2 2, 1°
= [-112 x +3/4 x%1b -1/2 x°b? +1/8 x'16° | Fb® LED + [-x +12 X0 ] 8
=(-12b+3/4b-12b+1/8b ) Fb* L/EJ +(-b+1/2b) 8 =3/8 Fb*/EJ
b
1% = [2(-5 +12 /b -7 xCIb? ) Fb® 1/EJ dx = [-6 x +6 x2/b -7/3 xib* | Fb? 1/E
=(-5b+6b-7/3b ) Fb> 1/EJ = -4/3 Fb%/EJ
b
1%, = ['(2 xtb -7 x2ib* ) Fb? VEI dx = [ x1b -7/3 x°1b? ], Fbo? 1/E
=(b-7/3b) Fb® 1/EJ =-4/3 Fb%EJ
b
1%, = [0(-2 +4 xtb -2 X2J6? ) Fb? 1/EJ dx = [-2 x +2 X% 213 xib? | Fb? 1/E3
=(-2b+2b-2/3b ) Fb? 1/EJ =-2/3 Fb¥/EJ
b
L = [2(-2 x0? ) Fb? 1/EJ dx = [-2/3 b7 ] Fb? 1/ES
=(-2/3b) Fb* 1/EJ =-2/3 FbEJ
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