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PROCEDIMENTO E RISULTATI 983692

ES>1.xxxx.001

Quadro contributi PLV per iperstatica X=H,g

PROCEDIMENTO E RISULTATI 983692

ES>1.xxxx.001

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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Sviluppi di calcolo iperstatica
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PROCEDIMENTO E RISULTATI 983692 ES>1.xxxx.001 PROCEDIMENTO E RISULTATI 983692 ESX1.xxxx.001

b

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

=(1/3b) b’ VEI = 13 bY/EJ

b

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

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

b

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

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

b

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

=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE

b

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

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

b

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

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

b

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

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

2 3.2 4,31° .2

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

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

2 3,270 .2 2, 1°

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

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

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

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

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

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

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

=(1/8b) Fb® 1/EJ = 1/8 Fb*/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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ES>1.xxxx.003
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PROCEDIMENTO E RISULTATI 981883

ES>1.xxxx.003

Quadro contributi PLV per iperstatica X=Wp

PROCEDIMENTO E RISULTATI 981883

ES>1.xxxx.003

- M, (X) M,(X) 6 MM, M,0 MM, JM (M /EI+B)dx | [XM, M, /EJdx
AB b /b |-1/2Fx+1/2gx’| © 1/2Fx’Ib-1/29x b 0 x*Ib’ ,
, , s - (1/24+0)Fb*/EJ |  1/3Xb/EJ
BA b 1-x/b 1/2Fx-1/2gx 0 [1/2Fx-Fx“/b+1/2gx°/b 0 1-2x/b+x°/b
BCb | -1+1/2x/b -Fx 0 Fx-1/2Fx’/b 0 1-x/b+1/4x°10° ,
, , ,| (W3+0)FbY/EJ | 7/12Xb/EJ
CBb |1/2+1/2x/b Fb-Fx 0 1/2Fb-1/2FX’/b 0 1/4+1/2x/b+1/4x°Ib
CDb |-1/2+1/2x/b|  -Fb+Fx |-Fb/EJ| 1/2Fb-Fx+1/2Fx’/b |1/2Fb/EJ-1/2FX/EJ | 1/4-1/2x/b+1/4x% /b’ ,
, ), (1/6+1/4)Fb*/EJ | 1/12Xb/EJ
DCb 1/2x/b Fx Fb/EJ 1/2Fx°/b 1/2FX/EJ 1/4x°1b
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 7I2Fb-7/2Fx | 0 0 0 0
0+0 0
FE b 0 -712Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+1/2Fx 0 0 0 0
0+0 0
HG 2b 0 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2qx 0 0 0 0
IEDb 0 3Fb+1/2Fx 0 0 0 0
0+0 0
Elb 0 -7/2Fb+1/2Fx| © 0 0 0
D cedimento nodo -H,,u, -Fb?/EJ
totali -5/24Fb/EJ Xb/EJ
iperstatica X=Wpg 5/24Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 981883 ES>1.xxxx.003 ES>1.xxxx.003

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

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

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

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

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

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

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

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

1 = [*( b -1/2 X% ) Fb 1/ED dx = [1/2 /b -1/6 xb ] Fb 1/E3
=(1/2b-1/6b) Fb /EJ = 1/3 Fb*/EJ

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

L = [2(1/2 - xtb +1/2 16* ) Fo WEI dx + [ (1/2-1/2 /b ) 8 dix
= [w2 x -2 b +1/6 b2 ] Fb /€S + [1/2x -1/a xPb ]} ©
=(1/2b-1/2b+1/6b ) Fb 1/E] +(1/2b-1/4b) © =5/12 FbYEJ

1 = ["(12x0* ) Fb UEI dx + [(-1/2x1b ) 8 dx = [1/6 x°b? ]| Fb 1/ES + [-1/4 x| 0
=(1/6b)Fo1/EI + (-1/4b) 6 =5/12 Fb?EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 957564

ES>1.xxxx.010

Quadro contributi PLV per iperstatica X=V

PROCEDIMENTO E RISULTATI 957564

ES>1.xxxx.010

S M M, (%) 6 MM, M,0 MM, | MM /EJ+8)dx |[XM M, /EJdx
AB b 2x -8Fx+1/2qx2 0 -16Fx2+qx3 0 ax’ 5 s
) ) , 3 ) ) (-61/12+0)Fb/EJ| 4/3Xb™/EJ
BAb |-2b+2x|15/2Fb-7Fx-1/2gx 0 [-15Fb"+29Fbx-13Fx"-gx 0 4b"-8bx+4x
BCb | 2b-x -15/2Fb+3Fx  |-Fb/EJ| -15Fb*+27/2Fbx-3FX° |-2Fb*/EJ+FXb/EJ| 4b*-4bx+x° , ,
) ) ) ) ) (-37/4-3/12)Fb°/EJ| 7/3Xb°/EJ
CBb -b-x 9/2Fb+3Fx Fb/EJ | -9/2Fb"-15/2Fbx-3Fx -Fb“/EJ-FXb/EJ | b +2bx+x
CDb b-x -9/2Fb+9/2Fx 0 -9/2Fh*+9Fbx-9/2Fx? 0 b2-2bx+x* , ,
. , (-3/2+0)Fb°/EJ 1/3Xb°/EJ
DChb -X 9/2Fx 0 -9/2Fx 0 X
DE b 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 |5/2Fb-3Fx+1/2gx°| O 0 0 0
) 0+0 0
FEb 0 -2Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GChb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx 0 0 0 0
0+0 0
Elb 0 -5/2Fb+3/2Fx 0 0 0 0
A cedimento nodo -H,,u, -2Fb*/EJ
totali -58/3Fb*/EJ 4XbE]
iperstatica X=V 29/6F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 957564

ES>1.xxxx.010

b
%= (a2 b 1E3 dx = [413 x0? ] b7 1/ES
=(4/3b) b* 1/EJ = 4/3 bYE
XX _ 2,2\ ,2 _ 2 3,21°,2
Lix=J (4 -8 xib +4 X'0* ) b VEJ dx = [4 x -4 1o +4/3 x°/b* | | b* 1/E
=(4b-4b+4/3b) b* 1/EJ = 4/3 bYEJ
b
L% = [2(4 -4 x1b + x2b* ) b* VEI dx = [4 x -2 51 +1/3 X702 ] b 1/E
=(4b-2b+1/3b) b* 1/EJ =7/3 bY/EJ
b
L% = [2(1 +2 xib + x%b? ) b2 1/EJ dx = [ x + X% +1/3 X*/b? || b® 1/ES
=(b+b+1/3b)b*1EJ = 7/3 bYEJ
Lxx_r(lz 202 .2 _ 2 3,.27° .2
= (1-2xb+xb* ) b* VEI dx = [ x - xb +1/3x°/b7 | | b® 1/E
=(b-b+1/3b) b*1/EJ = 1/3 bYEJ
b
L% = [2( ) b2 13 dx = [1/3 b7 ] b? 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ
b
1 = [(-16 X212 + x1b® ) Fb? 1/E3 dx = [-16/3 x*Ib? +1/4 x'16° ]| Fb? 1/E
=(-16/3b +1/4b ) Fb® 1/EJ = -61/12 Fh*/EJ
1 = [ (-15 +29 xib -13 X¥1b? - 1™ ) Fb? 1/EJ dx
2 3,2 4,31° .2
= [-15 x +29/2 5°/b 1313 X°/b” -1/4 x"1b° | | Fb? 1/E
=(-15b+29/2 b -13/3b -1/4 b ) Fb® 1/EJ = -61/12 Fb*/EJ
1 = [(-15 +27/2 xib -3 x¢1b% ) Fb* VET dx + (-2 4 xb ) © dx
2 3,270 1.2 2, 1°
=[-15 x +27/4 5% - x*b* | Fb? LEY + [-2x+12%X°b ] 8
=(-15b+27/4b-b ) Fo® /EJ + (-2b +1/2b ) 8 =-43/4 FbEJ
1% = [)(-0/2 -15/2 x1b -3 X716 ) Fb? ET dx + [ (1 +x/b ) 8 dx
2 3,270 .2 2, 1°
=[-02 x -15/4 5% - x°1b? | Fo? 1EJ + [ x+12 X0 ] 8
=(-9/2b-15/4b-b) Fb* 1/EJ + (b +1/2b) 0 =-43/4 Fb*/EJ
b
18 = [7(-972 +9 xtb -9/2 x21b ) Fb? 1/E3 dx = [-9/2 x +0/2 X¥Ib -3/2 x°/b? || Fb? 1/E3
=(-92b+9/2b-3/2b ) Fb* 1/EJ = -3/2 Fb*/EJ
Xo _ J" 2,2 2 _ 3,27° -2
Lo = J (-2 %b? ) Fb® 1/EI dx = [-3/2 x°b° ] Fb® 1/E3
=(-312b) Fb® 1/EJ =-3/2 Fb%EJ

PROCEDIMENTO E RISULTATI 957564

ES>1.xxxx.010

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

20.01.24
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PROCEDIMENTO E RISULTATI 982314

ES>1.xxxx.015

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 982314

ES>1.xxxx.015

- M, (X) M,(X) ) M,M, M,0 MM, M (M/EI+6)dx |[XM M, /EJdx
AB b -X 1/2qx2 0 -1/2qx3 0 X s 5
, , , , , , (-1/8+0)Fb*/EJ | 1/3Xb*EJ
BA b b-x -1/2Fb+Fx-1/2gx 0 |-1/2Fb"+3/2Fbx-3/2Fx"+1/2gx 0 b"-2bx+x
BChb -b+1/2x 1/2Fb-Fx 0 -1/2Fb*+5/4Fbx-1/2Fx? 0 bZ-bx+1/4x° , ,
, , , | (-1/24+0)Fb/EJ | 7/12Xb°/E
CBb 1/2b+1/2x 1/2Fb-Fx 0 1/4Fb”-1/4Fbx-1/2Fx 0 1/4b"+1/2bx+1/4x
CDb [-1/2b+1/2x| -1/2Fb+1/2Fx |-Fb/EJ 1/4Fb*-1/2Fbx+1/4Fx" 1/2Fb*/EJ-1/2FXb/EJ | 1/4b°-1/2bx+1/4%° , ,
) ) (1/12+1/4)Fb°/EJ| 1/12Xb°/EJ
DCb 1/2x 1/2Fx Fb/EJ 1/4FxX 1/2Fxb/EJ 1/4x
DE b 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 5/2Fb-3Fx+1/2qx>| 0 0 0 0
) 0+0 0
FEb 0 -2Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GChb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx 0 0 0 0
0+0 0
Elb 0 -5/2Fb+3/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb/EJ
totali -5/6Fb*/EJ Xb%/EJ
iperstatica X=H, 5/6F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 982314 ES>1.xxxx.015 PROCEDIMENTO E RISULTATI 982314 ESX1.xxxx.015

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

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

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

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

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

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

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

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

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

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

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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 982642

ES>1.xxxx.025

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 982642

ES>1.xxxx.025

- M, (X) M, (X) ) MM, M,0 MM, M (M/EI+8)dx | [XM M, /EJdx
AB b -X 1/2qx2 0 -1/2qx3 0 X 5 s
, , , , , , (-1/8+0)Fb*/EJ | 1/3Xb%/EJ
BA b b-x -1/2Fb+Fx-1/2gx 0 [-1/2Fb"+3/2Fbx-3/2Fx"+1/2qx 0 b"-2bx+x
BCb -b+1/2x 1/2Fb-5/4Fx 0 -1/2Fb*+3/2Fbx-5/8Fx 0 bZ-bx+1/4x° , .
, , , ,| (L24+0)Fb/EJ | 7/12Xb7/E
CBb |1/2b+1/2x| 3/4Fb-5/4Fx 0 3/8Fb*-1/4Fbx-5/8Fx 0 1/40°+1/2bx+1/4X
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx |-Fb/EJ 3/8Fb’-3/4Fbx+3/8Fx° 1/2Fb°/EJ-1/2FXb/EJ | 1/4b°-1/2bx+1/4X> , ,
, , (1/8+1/4)Fb¥EI | 1/12Xb*/EJ
DCb 1/2x 3/4Fx Fb/EJ 3/8Fx 1/2FXb/EJ 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 712Fb-7/2Fx 0 0 0 0
0+0 0
FE b 0 -712Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb+1/2Fx-1/2gx>| 0 0 0 0
, 0+0 0
HG 2b 0 -3/2Fx+1/20x 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+5/2Fx 0 0 0 0
0+0 0
Elb 0 -7/2Fb+5/2Fx 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 31/24Fb*/EJ Xb¥EJ
iperstatica X=H, -31/24F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 982642 ES>1.xxxx.025 PROCEDIMENTO E RISULTATI 982642 ESX1.xxxx.025

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

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

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

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

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

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

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

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

1% = [*(-1/2 +3/2 x/b -5/8 X2/ ) Fb? 1/E dx = [-1/2 x +3/4 X%Ib -5/24 x1b* | Fb? 1/E3
=(-1/2b +3/4b -5/24 b ) Fb* 1/EJ = 1/24 Fb%/EJ

1% = [[(3/8 -1/4 xtb -5/8 x1b? ) Fb® 1/EI dx = [3/8 x -1/8 x%/b -5/24 x/b* | Fb* 1/E
=(3/8b-1/8 b -5/24 b ) Fb® 1/EJ = 1/24 Fb*/EJ

1% = [[(3/8 -3/4 xib +3/8 x2ib® ) Fb® VEI dx + [ (1/2-1/2 xIb ) © dx
= [318 x-318 x2ib +1/8 xb2 ]| Fb? 1/E3 + [1/2x-1/4 b ] 0
=(3/8b-3/8b+1/8b ) Fb’ 1/EJ + (1/2b-1/4b) 6 =3/8 FbY/EJ

1 = [ (358 x0? ) Fb? €I dx + [ (-1/2x0b ) 8 dx = [/8 02 |, Fo? 1ED + [-14 X% ] @
=(8b) Fo’ 1EJ +(-1/4b) 6 =3/8 FbYEJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 985260

ES>1.xxxx.035

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 985260

ES>1.xxxx.035

- M, (X) M, (X) ) MM, M,0 MM, JM(M/EI+B)dX | [XM M /EIdxX
AB b -X 1/2gx° -Fb/EJ -1/2gx° Fxb/EJ X , .
i , , o, , i (-1/8+1/2)Fb°/EJ| 1/3Xb’/EJ
BA b b-x -1/2Fb+Fx-1/2gx” | Fb/EJ |-1/2Fb"+3/2Fbx-3/2Fx"+1/2qx” | Fb"/EJ-FXxb/EJ b"-2bx+x
BCb -b+1/2x 1/2Fb-3/2Fx 0 -1/2Fb*+7/4Fbx-3/4Fx” 0 b?-bx+1/4x° , ,
, , , ,| (WB+O)FB’/EY | 7/12Xb’/EJ
CBb |1/2b+1/2x Fb-3/2Fx 0 1/2Fb*-1/4Fbx-3/4FX 0 1/4b°+1/2bx+1/4xX
CDb |-1/2b+1/2x| -1/2Fb+1/2Fx 0 1/4Fb*-1/2Fbx+1/4Fx° 0 1/4b°-1/2bx+1/4x° , ,
, , (1/12+0)Fb*/EJ | 1/12Xb°/EJ
DC b 1/2x 1/2Fx 0 1/4Fx 0 1/4x
DE b 0 1/2Fx-1/2gx° 0 0 0 0
i 0+0 0
EDDb 0 -1/2Fx+1/2gx 0 0 0 0
EF b 0 5/2Fb-5/2Fx 0 0 0 0
0+0 0
FEb 0 -5/2Fx 0 0 0 0
FCb 0 1/2Fx 0 0 0 0
0+0 0
CFb 0 -1/2Fb+1/2Fx 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx 0 0 0 0
0+0 0
Elb 0 -5/2Fb+3/2Fx 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 19/12Fb¥EJ Xb¥EJ
iperstatica X=H, -19/12F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 985260 ES>1.xxxx.035 ESX1.xxxx.035

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

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

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

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

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

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

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

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

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

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

10 = [2(1/4 -1/2 xib +1/4 x2Ib* ) Fb® VE dx = [1/4 x -1/4 X +1/12 xib? | Fb? 1/E3
=(1/4b-1/4b+1/12b ) Fb? 1/EJ = 1/12 FbY/EJ

1% = [2(1a xib? ) Fb? 1/ED dx = [1/12 x3b* | Fb2 1/E
=(v12b) Fb® LEJ =1/12 FbYEJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 980874

ES>1.xxxx.046

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 980874

ES>1.xxxx.046

- M, (X) M, (%) 6 MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 0 0 0 ' ,
, , 0+0 1/3Xb*/EJ
BA b b-x 0 0 0 0 b“-2bx+x
BCh -b+1/2x -3/4Fx 0 3/4Fbx-3/8Fx 0 b-bx+1/4x° , ,
, , , ,| (UA+Q)FbYEY | 7/12Xb°/E
CBb |1/2b+1/2x| 3/4Fb-3/4Fx 0 3/8Fb*-3/8FX 0 1/4b*+1/2bx+1/4x
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx |-Fb/EJ|3/8Fb’-3/4Fbx+3/8Fx’ | 1/2Fb*/EJ-1/2Fxb/EJ | 1/4b°-1/2bx+1/4%° , ,
, , (1/8+1/4)Fb¥EJ | 1/12Xb*/EJ
DChb 1/2x 3/4Fx Fb/EJ 3/8Fx 1/2Fxb/EJ 1/4x
DE b 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 13/4Fb-13/4Fx 0 0 0 0
0+0 0
FE b 0 -13/4Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 -3Fx+1/2gx° 0 0 0 0
, 0+0 0
GCb 0 5/2Fb-2Fx-1/29x°| 0 0 0 0
GH 2b 0 -3/2Fb+3/4Fx 0 0 0 0
0+0 0
HG 2b 0 3/4Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2qx 0 0 0 0
IEDb 0 3Fb+1/4Fx 0 0 0 0
0+0 0
Elb 0 -13/4Fb+1/4Fx 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 13/8Fb*/EJ Xb¥EJ
iperstatica X=H, -13/8F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 980874 ES>1.xxxx.046

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

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

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

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

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

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

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

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

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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24

ES>1.xxxx.046
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PROCEDIMENTO E RISULTATI 983864

ES>1.xxxx.050

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 983864

ES>1.xxxx.050

- M, (X) M,(X) ) MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ ' . ,
, , , (0+1/2)Fb%EJ | 1/3Xb*/EJ
BAD b-x 0 Fb/EJ 0 Fb’/EJ-Fxb/EJ b2-2bx+x
BCh -b+1/2x -3/4Fx 0 3/4Fbx-3/8Fx> 0 b-bx+1/4x> , ,
, , , ,| (L4+0)Fb/EJ | 7/12Xb7/EJ
CBb |1/2b+1/2x| 3/4Fb-3/4Fx 0 3/8Fb>-3/8Fx 0 1/4b*+1/2bx+1/4x
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx 0 |3/8Fb*-3/4Fbx+3/8Fx> 0 1/4b>-1/2bx+1/4%> , ,
, , (1/8+0)Fb¥/EJ | 1/12XbY/EJ
DCb 1/2x 3/4Fx 0 3/8FX 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 7/2Fb-4Fx+1/2qx°| 0 0 0 0
, 0+0 0
FEb 0 -3Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+1/2Fx 0 0 0 0
0+0 0
HG 2b 0 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2gx 0 0 0 0
IEDb 0 3Fb+1/2Fx 0 0 0 0
0+0 0
Elb 0 -7/12Fb+1/2Fx 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 15/8Fb*/EJ Xb¥/EJ
iperstatica X=H, -15/8F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 983864 ES>1.xxxx.050

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

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

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

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

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

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

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

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

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

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

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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24

ES>1.xxxx.050

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 981822

ES>1.xxxx.051

Quadro contributi PLV per iperstatica X=V g

PROCEDIMENTO E RISULTATI 981822

ES>1.xxxx.051

S IM M, (%) ] MM, M, 0 MM,  [[M M /EI+6)dx | [XM,M /Eddx
AB b -2x -3/2Fx -Fb/EJ 3FX 2Fxb/EJ ax’ , ,
, , , , ,| (+1FL/E] 4/3Xb°IEJ
BAb |2b-2x| 3/2Fb-3/2Fx | Fb/EJ| 3Fb*-6Fbx+3FX° |2Fb*/EJ-2FXb/EJ|4b’-8bx+4x
BCb |-2b+x -3/2Fb 0 3Fb%-3/2Fbx 0 Ab*-4bx+x’ . ,
, , , | (9/4+0)Fb/ET | 7/3Xb/E
CBb | bx 3/2Fb 0 3/2Fb*+3/2Fbx 0 b?+2bx+x
CDb |-b+x | -3/2Fb+3/2Fx 0 |3/2Fb*3Fbx+3/2FX? 0 b2-2bx+x° , ,
, , (1/2+0)Fb%/EJ | 1/3Xb*/EJ
DCb X 3/2Fx 0 3/2Fx 0 X
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 |7/2Fb-4Fx+1/2gx°| O 0 0 0
, 0+0 0
FEb 0 -3Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH2b | © -Fb+1/2Fx 0 0 0 0
0+0 0
HG2b | © 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2qx 0 0 0 0
IEDb 0 3Fb+1/2Fx 0 0 0 0
0+0 0
Elb 0 -712Fb+1/2Fx 0 0 0 0
D cedimento nodo -H,,u, -2Fb*/EJ
totali 11/4Fb*/EJ AXbYEJ
iperstatica X=V g -11/16F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 981822 ES>1.xxxx.051 ESX1.xxxx.051

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

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

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

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

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

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

1= ['(3 0% ) Fo? WEI dx+ [(2x0b) 0 dx = [ X2 ]  Fb? vEd + [« ] 6
=(b)Fo?1/E3 +(b) 6O =2 FbYEI

1= (3-6 x/b+3 0% ) Fb? UEI dx + [(-2+2x/b ) © d
=[3x-3:%b+x0? ] Fb? UED + [-2x+xp]
=(3b-3b+b)Fb’1/EJ +(-2b+b) 6 =2 FbYEJ

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

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

1% = [(3/2 -3 xtb +3/2 X%Ib* ) Fb? 1/EJ dx = [3/2 x -312 b +1/2 °Ib? | Fb? 1/E3
=(3/2b-312b+1/2b ) Fb® 1/EJ = 1/2 Fb/EJ

1% = [2(3/2 ¥1b? ) Fb? 1/EJ dx = [1/2 X2 ] Fo? 1/E3
=(1/2b) Fb® LEJ =1/2 FbYEJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 910738

ES>1.xxxx.053

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 910738

ES>1.xxxx.053

- M, (X) M,(X) ) MM, M,0 MM, M (M/EI+6)dX | [XM M, /EJdx
AB b X 0 0 0 0 X ,
, , 0+0 1/3Xb*/EJ
BA b b-x 0 0 0 0 b®-2bx+x
BCh -b+1/2x -3/4Fx 0 3/4Fbx-3/8Fx° 0 b-bx+1/4x> , ,
, , , ,| (L/4+0)Fb*/E] | 7/12Xb7/EJ
CBb |1/2b+1/2x| 3/4Fb-3/4Fx 0 3/8Fb>-3/8Fx 0 1/4b°+1/2bx+1/4x
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx |-Fb/EJ|3/8Fb°-3/4Fbx+3/8Fx’ | 1/2Fb*/EJ-1/2Fxb/EJ | 1/4b°-1/2bx+1/4x , ,
, , (1/8+1/4)Fb%/EJ | 1/12Xb*EJ
DCb 1/2x 3/4Fx Fb/EJ 3/8FX 1/2Fxb/EJ 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 7/2Fb-4Fx+1/2qx°| 0 0 0 0
, 0+0 0
FEb 0 -3Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+1/2Fx 0 0 0 0
0+0 0
HG 2b 0 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2gx 0 0 0 0
IEDb 0 3Fb+1/2Fx 0 0 0 0
0+0 0
Elb 0 -7/12Fb+1/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb/EJ
totali -3/8Fb%/EJ Xb¥EJ
iperstatica X=H, 3/8F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 910738 ES>1.xxxx.053

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

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

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

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

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

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

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

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

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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 982777

ES>1.xxxx.066

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 982777

ES>1.xxxx.066

- M, (X) M, (X) ) MM, M,0 MM, M (M/EI+8)dx | [XM M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ X , ,
, , , (0+1/2)Fb*/EJ | 1/3Xb*/EJ
BAD b-x 0 Fb/EJ 0 Fb’/EJ-FXb/EJ b2-2bx+X
BCh -b+1/2x -5/4Fx 0 5/4Fbx-5/8Fx 0 b-bx+1/4x> , ,
, , , ,| (B/12+0)Fb’/EJ | 7/12Xb’/EJ
CBb |1/2b+1/2x| 5/4Fb-5/4Fx 0 5/8Fb*-5/8FX 0 1/4b°+1/2bx+1/4x
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx 0 |3/8Fb*-3/4Fbx+3/8Fx> 0 1/4b%-1/2bx+1/4x° , ,
, , (1/8+0)Fb*/EJ | 1/12Xb%EJ
DCb 1/2x 3/4Fx 0 3/8Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 7/2Fb-7/2Fx 0 0 0 0
0+0 0
FE b 0 -712Fx 0 0 0 0
FCb 0 1/2gx> 0 0 0 0
, 0+0 0
CEb 0 -1/2Fb+Fx-1/2gx°| 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+1/2Fx 0 0 0 0
0+0 0
HG 2b 0 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2qx 0 0 0 0
IEDb 0 3Fb+1/2Fx 0 0 0 0
0+0 0
Elb 0 -7/2Fb+1/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb/EJ
totali 1/24Fb*/EJ Xb¥EJ
iperstatica X=H, -1/24F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 982777 ES>1.xxxx.066

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

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

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

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

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

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

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

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

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

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

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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 981482

ES>1.xxxx.067

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 981482

ES>1.xxxx.067

- M, (X) M, (X) ) MM, M, 0 MM, JM (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 0 0 0 ' ,
, , 0+0 1/3Xb*/EJ
BA b b-x 0 0 0 0 b*-2bx+x
BCh -b+1/2x -5/4Fx 0 5/4Fbx-5/8Fx 0 b-bx+1/4x> , ,
, , , ,| (5/12+0)Fb*/EJ | 7/12Xb7/EJ
CBb |1/2b+1/2x| 5/4Fb-5/4Fx 0 5/8Fb*-5/8FX 0 1/4b*+1/2bx+1/4x
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx |-Fb/EJ|3/8Fb*-3/4Fbx+3/8Fx’| 1/2Fb*/EJ-1/2Fxb/EJ | 1/4b%1/2bx+1/4x" , ,
, , (1/8+1/4)Fb¥EJ | 1/12Xb*/EJ
DCb 1/2x 3/4Fx Fb/EJ 3/8Fx 1/2Fxb/EJ 1/4x
DE b 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 7/2Fb-7/2Fx 0 0 0 0
0+0 0
FE b 0 -712Fx 0 0 0 0
FCb 0 1/2gx> 0 0 0 0
, 0+0 0
CFb 0 -1/2Fb+Fx-1/2gx°| 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+1/2Fx 0 0 0 0
0+0 0
HG 2b 0 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2qx 0 0 0 0
IEDb 0 3Fb+1/2Fx 0 0 0 0
0+0 0
Elb 0 -7/2Fb+1/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb*/EJ
totali -5/24Fb*/EJ Xb¥EJ
iperstatica X=H, 5/24F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 981482 ES>1.xxxx.067

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

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

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

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

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

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

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

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

1% = ["(3/8 -3/4 xib +3/8 x2b* ) Fb? 1/EI dx + [ (1/2-1/2 x/b) 6 dx
= [318 x -3/8 x2ib +1/8 xb2 ]| Fb? 1/E3 + [1/2x-1/4 b ] ©
=(3/8b-3/8b+1/8b ) Fb? 1/EJ + (1/2b-1/4b) 8 =3/8 Fb*/EJ

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 982219 ES>1.xxxx.074 PROCEDIMENTO E RISULTATI 982219

ES>1.xxxx.074

Quadro contributi PLV per iperstatica X=Wp

- M, (X) M,(X) 6 MM, M,0 MM, M (M/EI+8)dx |[XM M, /EJdx
AB b /b |-12Fx+1/2gx°| -FO/EJ|  1/2Fx%/b-1/29x°/b FX/EJ x’/b® ,
, , , L, |(U24+12)Fb’EI|  1/3Xb/ED
BA b 1-x/b 1/2Fx-1/2gx” | Fb/EJ | 1/2Fx-Fx“/b+1/2gx°/b | Fb/EJ-FX/EJ 1-2x/b+x"/b
BCb | -1+1/2x/b -3/4Fx 0 3/4Fx-3/8Fx’/b 0 1-x/b+1/4x°[b° ,
, , | (UA+O)Fb*EJ | 7/12Xb/EJ
CBb |1/2+1/2x/b | 3/4Fb-3/4Fx | 0 3/8Fb-3/8Fx’/b 0 1/4+1/2x/b+1/4x% /b
CDb |-1/2+1/2x/b| -3/4Fb+3/4Fx | 0O |3/8Fb-3/4Fx+3/8Fx%/b 0 1/4-1/2x/0+1/4x21b? ,
, ) (1/8+0)FbYEJ | 1/12Xb/EJ
DC b 1/2x/b 3/4Fx 0 3/8Fx’/b 0 1/4x%1b
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 9/4Fb-9/4Fx | 0 0 0 0
0+0 0
FEb 0 -9/4Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -Fx+1/2gx° 0 0 0 0
, 0+0 0
GChb 0 1/2Fb-1/2gx° | 0 0 0 0
GH 2b 0 1/2Fb-1/4Fx | 0O 0 0 0
0+0 0
HG 2b 0 -1/4Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+5/4Fx 0 0 0 0
0+0 0
Elb 0 -9/4Fb+5/4Fx | 0 0 0 0
D cedimento nodo -H,,u, -Fb?/EJ
totali -1/12Fb*/EJ Xb/EJ
iperstatica X=Wpg 1/12Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 982219 ES>1.xxxx.074 PROCEDIMENTO E RISULTATI 982219 ES>1.xxxx.074

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

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

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

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

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

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

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

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

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

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

1% = [1(3/8 -3/4 /b +3/8 x2/b ) Fb 1/EJ dx = [3/8 x -3/8 x2/b +1/8 x*/b? ] Fb 1/EJ
=(3/8b-3/8b+1/8b ) Fb 1/EJ = 1/8 Fb’/EJ

1% = [2(358 x1b? ) Fb 1/E3 dx = [1/8 X167 ] Fb 1/E
=(1/8b) Fb 1/EJ = 1/8 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 982885 ES>1.xxxx.093 PROCEDIMENTO E RISULTATI 982885

ES>1.xxxx.093

Quadro contributi PLV per iperstatica X=H,

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

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 982885 ES>1.xxxx.093

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

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

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

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

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

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

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

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

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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24

ES>1.xxxx.093

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

20.01.24



REAZIONI 982732 ES>1.xxxx.102 AZIONI INTERNE 982732 ESX1.xxxx.102
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PROCEDIMENTO E RISULTATI 982732

ES>1.xxxx.102

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 982732

ES>1.xxxx.102

- M, (X) M, (X) ) MM, M,0 MM, M (M/EI+8)dx | [XM M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ X , ,
, , , (0+1/2)Fb*/EJ | 1/3Xb*/EJ
BAD b-x 0 Fb/EJ 0 Fb’/EJ-FXb/EJ b2-2bx+X
BCh -b+1/2x -Fx 0 Fbx-1/2Fx° 0 b-bx+1/4x> , ,
, , , ,| (U3+0)FB’/E | 7/12Xb7/EJ
CBb |1/2b+1/2x Fb-Fx 0 1/2Fb*-1/2Fx 0 1/4b°+1/2bx+1/4x
CDb |-1/2b+1/2x| -1/2Fb+1/2Fx 0 |1/4Fb*-1/2Fbx+1/4Fx> 0 1/4b%-1/2bx+1/4x° , ,
, , (1/12+0)Fb*/EJ | 1/12Xb*/EJ
DCb 1/2x 1/2Fx 0 1/4Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 9/4Fb-9/4Fx 0 0 0 0
0+0 0
FE b 0 -9/4Fx 0 0 0 0
FCb 0 1/2gx> 0 0 0 0
, 0+0 0
CEb 0 -1/2Fb+Fx-1/2gx°| 0 0 0 0
CGb 0 -Fx+1/2gx° 0 0 0 0
, 0+0 0
GCb 0 1/2Fb-1/2qgx 0 0 0 0
GH 2b 0 1/2Fb-1/4Fx 0 0 0 0
0+0 0
HG 2b 0 -1/4Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+5/4Fx 0 0 0 0
0+0 0
Elb 0 -9/AFb+5/4Fx 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 23/12Fb*/EJ Xb¥EJ
iperstatica X=H, -23/12F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 982732 ES>1.xxxx.102

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

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

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

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

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

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

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

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

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

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

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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24

ES>1.xxxx.102

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 983213 ES>1.xxxx.111 PROCEDIMENTO E RISULTATI 983213 ESX1.xxxx.111

Quadro contributi PLV per iperstatica X=V

S| M) M_(x) 0 M.M M.0 M M M. (M_/EJ+8)dx | [XM M /EJdx
X o] X o X X X X o X X
AB b 2x -6Fx 0 -12Fx? 0 ax’ , ,
, , , ,| (4+O)FbYEJ | 4/3Xb’/E
BA b -2b+2x 6Fb-6Fx 0 -12Fb“+24Fbx-12Fx 0 4b°-8bx+4x
BCh 2b-x | -6Fb+2Fx 0 | -12Fb®+10Fbx-2Fx* 0 40°-4bx+x° , ,
, , , , | (-23/3+0)Fb/ET | 7/3Xb/E
CBb -b-x 4Fb+2Fx 0 -4Fb°-6Fbx-2Fx 0 b“+2bx+x
CDb b-x | -7/2Fb+7/2Fx | -Fb/EJ|-7/2Fb’+7Fbx-7/2Fx’ | -Fb’/EJ+FXb/EI| b*-2bx+x’ , ,
, , (-7/6-1/2)Fb*/EJ | 1/3Xb*/EJ
DCb X 7/2Fx Fb/EJ -7/2Fx -FXb/EJ X
DE b 0 | 1/2Fx-1/29X°| © 0 0 0
, 0+0 0
EDDb 0 |-1/2Fx+1/2gx 0 0 0 0
EF b 0 | 9/4Fb-9/4Fx | O 0 0 0
0+0 0
FE b 0 -9/4Fx 0 0 0 0
FChb 0 1/2Fx 0 0 0 0
0+0 0
CFb 0 |-1/2Fb+1/2Fx| 0O 0 0 0
CGb 0 -Fx+1/2gx° 0 0 0 0
, 0+0 0
GCb 0 | 1/2Fb-1/2gx 0 0 0 0
GH 2b 0 | 1/2Fb-1/4Fx | 0 0 0 0
0+0 0
HG 2b 0 -1/4Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IE b 0 Fb+5/4Fx 0 0 0 0
0+0 0
El b 0 |-9/4Fb+5/4Fx| O 0 0 0
D cedimento nodo -H,,u, 2Fb%/EJ
totali -34/3Fb*/EJ AXbYEJ
iperstatica X=V 17/6F

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24



PROCEDIMENTO E RISULTATI 983213 ES>1.xxxx.111 ESX1.xxxx.111

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

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

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

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

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

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

1 = [*(-12 816 ) Fb? 13 dx = [-4 xb* | Fb? 1/ES
=(-4b) Fo® 1/EJ = -4 FbYEJ

1 = ['(-12 +24 xib -12 X107 ) Fb? VED dx = [-12 x +12 <8/ -4 xb* | Fb? 1/E9
=(-12b+12b-4b ) Fb* 1/EJ = -4 Fb¥EJ

1 = [(-12 +10 b -2 x1b? ) Fb? 1/EJ dx = [-12 x +5 xb -2/3 xb? ] Fb? 1/E
=(-12b+5b-2/3b ) Fb® L/EJ =-23/3 Fb’/EJ

1% = [2(-4 -6 x/b -2 x2b* ) Fb? 1/EJ dx = [-4 x -3 xb -2/3 X/ | Fb? 1/E
=(-4b-3b-2/3b) Fb* 1/EJ = -23/3 Fb/EJ

L0 = [2(-7/2 +7 xtb 712 x2b* ) Fb* VEI dx + [.(-1+x1b) © dx
=[-72 x +712 X1 716 xb° | Fb? WED + [-x +1/2xb ] 6
=(-712b+712b-7/6 b ) Fo> 1/EJ + (-b +1/2b ) 8 =-5/3 FbYEJ

L = (772 x0? ) Fb? eI dx + [ (b ) 8 dx= [-7/6 x0? ]| Fb? ES + [172xm ] 0
=(-716b) Fo’ 1EJ + (1/2b) 8 =-5/3 FbYEJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 958558

ES>1.xxxx.112

Quadro contributi PLV per iperstatica X=Wp

PROCEDIMENTO E RISULTATI 958558

ES>1.xxxx.112

- M, (X) M, (%) ) MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b x/b -1/2Fx+1/2gx° 0 1/2Fx’/b-1/2gx b 0 X*Ib? ,
, , , - (1/24+0)Fb*/EJ | 1/3Xb/EJ
BA b 1-x/b 1/2Fx-1/2gx 0 1/2Fx-Fx“/b+1/2qx’/b 0 1-2x/b+x"/b
BCb | -1+1/2x/b -3/4Fx -FO/EJ|  3/4Fx-3/8Fx%/b Fb/EJ-1/2FX/EJ 1-x/b+1/4x°/b° ,
, , | (WA+3I4)FDYET | 7/12XbIE]
CBb |1/2+1/2x/b| 3/4Fb-3/4Fx | Fb/EJ 3/8Fb-3/8Fx°/b | 1/2Fb/EJ+1/2FX/E] | 1/4+1/2x/b+1/4x°/b
CDb |-1/2+1/2x/b| -3/4Fb+3/4Fx 0 |3/8Fb-3/4Fx+3/8Fx’/b 0 1/4-1/2x/b+1/4x%/b? ,
, ., (1/8+0)Fb*/EJ | 1/12Xb/EJ
DCb 1/2x/b 3/4Fx 0 3/8FX’Ib 0 1/4x%Ib
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 5/2Fb-3Fx+1/2gx°| 0 0 0 0
, 0+0 0
FEb 0 -2Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+3/2Fx 0 0 0 0
0+0 0
Elb 0 -5/2Fb+3/2Fx 0 0 0 0
A cedimento nodo -H,,u, Fb’/EJ
totali 13/6Fb*/EJ Xb/EJ
iperstatica X=Wpg -13/6Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 958558

ES>1.xxxx.112

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

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

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

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

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

b
L% = [*(1/4 +172 xib +1/4 216> ) 1/E dx = [1/4 x +1/4 /b +1/12 x°/0° | 1/E
o] o]

=(U4b+1/4b+1/12b ) 1/EJ =7/12 bIEJ

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

=(14b-U4b+1/12b) 1/EJ = 1/12 b/EJ
L% = [ (4 xin®) 1Ed dx = [112 02 )] V/ES

=(112b) 1/EI =1/12 b/EJ

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

=(1/6b-1/8b ) Fb 1/EJ = 1/24 Fb’/EJ

b
L% = [°(1/2 xib - 1b® +1/2 56 ) Fb 1/EJ dx = [1/4 x0b -1/3 x5/ +1/8 x'1b° | Fb 1/E3
o o

=(1/4b-1/3b+1/8b ) Fb 1/EJ = 1/24 Fb’/EJ
1% = [*(314 xtb -3/8 x2b* ) Fb 1/E3 dx + [ (1-1/2x/b ) 6 dx
= [3i8 %0 -1/8 x°0? || Fb UES + [ x -4 X% ] 8
=(3/8b-1/8b) Fb 1/EJ +(b-1/4b) 6 = FbYEJ
1% = [ (3/8 -a/8 x2b* ) Fb 1/EI dx + [[(-1/2-1/2 xIb ) © dx
=[3/8 x w8 X2 ]. Fb 1/E3 + [-1/2x -4 b ] 0
=(358b-1/8b) Fb 1/EJ +(-1/2b-1/4b ) 6 = FbEJ

b
L% = [*(3/8 -314 x/b +3/8 x’1b* ) Fb 1/EJ dx = [3/8 x -3/8 /b +1/8 x/b* | Fb 1/EJ
o o

=(3/8b-3/8b+1/8b ) Fb 1/EJ = 1/8 Fb’/EJ
b
1% = [(358 x1b? ) Fb 1/E3 dx = [1/8 X167 ] Fb 1/E
=(1/8b) Fb 1/EJ = 1/8 Fb’/EJ

PROCEDIMENTO E RISULTATI 958558

ES>1.xxxx.112

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

20.01.24

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

20.01.24
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 981376

ES>1.xxxx.114

Quadro contributi PLV per iperstatica X=V

PROCEDIMENTO E RISULTATI 981376

ES>1.xxxx.114

S M M, (%) 6 MM, M,0 MM, M (M/EI+B)dX | [XM M /EIdx
AB b 2x -8Fx+1/2qx°  |-Fb/EJ -16Fx°+qx° -2Fxb/EJ ax’ , .
) ) , 3 ) ) ) (-61/12-1)Fb”/EJ| 4/3Xb"/EJ
BAb |-2b+2x|15/2Fb-7Fx-1/2gx”| Fb/EJ |-15Fb"+29Fbx-13Fx"-qx" | -2Fb“/EJ+2Fxb/EJ | 4b°-8bx+4x
BCb | 2bx -15/2Fb+3Fx 0 -15Fb*+27/2Fbx-3Fx° 0 4b*-4bx+x , ,
, , , , | (-37/4+0)Fb’EI | 7/3Xb7/EJ
CBb -b-x 9/2Fb+3Fx 0 -9/2Fb”-15/2Fbx-3Fx 0 b“+2bx+x
CDb b-x -9/2Fb+9/2Fx 0 -9/2Fh*+9Fbx-9/2Fx? 0 b2-2bx+x* , ,
. , (-3/2+0)Fb*/EJ | 1/3Xb°/EJ
DCb -X 9/2Fx 0 -9/2Fx 0 X
DEb 0 0 0 0 0 0
0+0 0
EDDb 0 0 0 0 0 0
EFb 0 |5/2Fb-3Fx+1/2gx°| O 0 0 0
) 0+0 0
FEb 0 -2Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GChb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx 0 0 0 0
0+0 0
Elb 0 -5/2Fb+3/2Fx 0 0 0 0
A cedimento nodo -H,,u, -2Fb*/EJ
totali -113/6Fb*/EJ 4Xb*/EJ
iperstatica X=V 113/24F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 981376 ES>1.xxxx.114 PROCEDIMENTO E RISULTATI 981376 ES>1.xxxx.114

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

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

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

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

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

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

1 = ['(-16 X162 + b ) Fb? 1/EI dx + [ (-2x1b ) © dx
= [-16/3 ib? +1/4 6% ], Fo? 1/E3 + [-xb ] 0
=(-16/3b+1/4b) Fo’ /EJ +(-b) ® =-73/12 FbY/EJ

1 = [)(-15 +29 xib -13 X% - °1b* ) Fb* UEI dx + [(2-2xb ) © dx
= [-15 x +29/2 x1b -13/3 X2 -1/4 x'1b° | Fb? VES + [2x- X% ] @
=(-15b+29/2b-13/3b-1/4b ) Fb* 1/EJ + (2b-b ) 6 =-73/12 Fb/EJ

1% = [2(-15 +27/2 xb -3 X¥Ib? ) Fb? 1/EJ dx = [-15 x +27/4 xIb - xIb? | Fb? 1/EJ
=(-15b +27/4b-b ) Fb* 1/EJ = -37/4 Fb/EJ

1% = [(-0/2 -15/2 x/b -3 X2/ ) Fb? 1/EJ dx = [-9/2 x -15/4 X2/b - X/b? | Fb* 1/E
=(-9/2b-15/4b-b ) Fb® 1/EJ =-37/4 Fb%/EJ

1% = [(-972 +9 xtb -912 x21b ) Fb? 1/E3 dx = [-972 x +0/2 X¥/b -3/2 x°/b? || Fb? 1/E3
=(-922b+9/2b-312b ) Fb* 1/EJ = -3/2 Fb*/EJ

1% = [ (-9r2 x1b? ) Fb? 1/E3 dx = [-872 X167 ] Fb? 1/E3
=(-312b) Fb* 1/EJ =-3/2 Fb%EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 912079

ES>1.xxxx.122

Quadro contributi PLV per iperstatica X=H,g

PROCEDIMENTO E RISULTATI 912079

ES>1.xxxx.122

- M, (X) M,(X) ) MM, M,0 MM, M (M/EI+6)dX | [XM M, /EJdx
AB b X 0 0 0 0 X ,
, , 0+0 1/3Xb*/EJ
BA b b-x 0 0 0 0 b®-2bx+x
BCh -b+1/2x -3/4Fx 0 3/4Fbx-3/8Fx° 0 b-bx+1/4x> , ,
, , , ,| (L/4+0)Fb*/E] | 7/12Xb7/EJ
CBb |1/2b+1/2x| 3/4Fb-3/4Fx 0 3/8Fb>-3/8Fx 0 1/4b°+1/2bx+1/4x
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx |-Fb/EJ|3/8Fb°-3/4Fbx+3/8Fx’ | 1/2Fb*/EJ-1/2Fxb/EJ | 1/4b°-1/2bx+1/4x , ,
, , (1/8+1/4)Fb%/EJ | 1/12Xb*EJ
DCb 1/2x 3/4Fx Fb/EJ 3/8FX 1/2Fxb/EJ 1/4x
DE b 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 7/2Fb-4Fx+1/2qx°| 0 0 0 0
, 0+0 0
FEb 0 -3Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+1/2Fx 0 0 0 0
0+0 0
HG 2b 0 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2gx 0 0 0 0
IEDb 0 3Fb+1/2Fx 0 0 0 0
0+0 0
Elb 0 -7/12Fb+1/2Fx 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 13/8Fb*/EJ Xb¥EJ
iperstatica X=H,g -13/8F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 912079 ES>1.xxxx.122

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

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

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

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

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

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

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

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

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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24

ES>1.xxxx.122

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

20.01.24
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PROCEDIMENTO E RISULTATI 983331

ES>1.xxxx.136

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 983331

ES>1.xxxx.136

- M, (X) M,(X) ) MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 0 0 0 X ,
, , 0+0 1/3Xb*EJ
BA b b-x 0 0 0 0 b”-2bx+x
BCh -b+1/2x -3/4Fx -Fb/EJ 3/4Fbx-3/8Fx> Fb%/EJ-1/2FXb/EJ b-bx+1/4x° , ,
, , , , | (U4+314)FD/EY | 7/12Xb°IE
CBb |1/2b+1/2x| 3/4Fb-3/4Fx | Fb/EJ 3/8Fb>-3/8Fx 1/2Fb°/EJ+1/2FXb/EJ | 1/4b°+1/2bx+1/4X
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx 0 |3/8Fb*-3/4Fbx+3/8Fx> 0 1/4b>-1/2bx+1/4%> , ,
, , (1/8+0)Fb¥EJ | 1/12XbY/EJ
DCb 1/2x 3/4Fx 0 3/8FX 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 7/2Fb-4Fx+1/2qx°| 0 0 0 0
, 0+0 0
FEb 0 -3Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb+1/2Fx-1/29x* | 0 0 0 0
, 0+0 0
HG 2b 0 -3/2Fx+1/2qgx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+5/2Fx 0 0 0 0
0+0 0
Elb 0 -7/2Fb+5/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb*/EJ
totali 1/8Fb%/EJ Xb¥/EJ
iperstatica X=H, -1/8F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 983331 ES>1.xxxx.136 ES>1.xxxx.136

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

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

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

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

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

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

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

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

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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 980904

ES>1.xxxx.153

Quadro contributi PLV per iperstatica X=H

PROCEDIMENTO E RISULTATI 980904

ES>1.xxxx.153

- M, (X) M, (%) 8 MM, M,0 MM, M (M/EI+B)dX | [XM, M, /EJdx
AB b X -Fx 0 -Fx 0 X2 s 5
, , , , (-1/3+0)Fb¥EJ | 1/3XbYEJ
BADb -b+x Fb-Fx 0 -Fb"+2Fbx-Fx 0 b"-2bx+x
BChb b-1/2x -Fb -Fb/EJ -Fb%+1/2Fbx -Fb%/EJ+1/2FXb/EJ bZ-bx+1/4x° , ,
, , , | (-3/4-314)Fb/ET | 7/12Xb°/E
CBb [-1/2b-1/2x Fb Fb/EJ -1/2Fb%-1/2Fbx -1/2Fb*/EJ-1/2Fxb/EJ | 1/4b°+1/2bx+1/4X
CDb | 1/2b-1/2x |-Fb+3/2Fx-1/2qx°| 0 |-1/2Fb°+5/4Fbx-Fx*+1/4qx> 0 1/4b°-1/2bx+1/4x° , ,
, , , , (-7/48+0)Fb*/EJ | 1/12Xb*/EJ
DCb -1/2x 1/2Fx+1/2gx 0 -1/4Fx"-1/49x 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 9/4Fb-9/4Fx 0 0 0 0
0+0 0
FEb 0 -9/4Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -Fx+1/2gx° 0 0 0 0
, 0+0 0
GChb 0 1/2Fb-1/2qx 0 0 0 0
GH 2b 0 1/2Fb-1/4Fx 0 0 0 0
0+0 0
HG 2b 0 -1/4Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+5/4Fx 0 0 0 0
0+0 0
Elb 0 -9/4Fb+5/4Fx 0 0 0 0
D cedimento nodo -H,,u, Fb*/EJ
totali -47/48Fb’/EJ Xb¥/EJ
iperstatica X=H, 47/48F

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

20.01.24

Sviluppi di calcolo iperstatica

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

20.01.24



PROCEDIMENTO E RISULTATI 980904 ES>1.xxxx.153 PROCEDIMENTO E RISULTATI 980904 ESX1.xxxx.153

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

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

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

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

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

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

L = (- x%b* ) Fb? VEJ dx = [-1/3 b7 ] Fb? 1/E
=(-1/3b) Fo® 1/EJ =-1/3 Fb*/EJ

1 = [ (-1 42 b - x2b? ) Fb? 1/ED dx = [ x + X2 -1/3 xb? | Fb? 1/E3
=(-b+b-1/3b) Fb® 1/EJ =-1/3 Fb%EJ

1= [(-1+12 %0 ) FO? UEI dx + [(-1 +1/2x/b ) 6 dix
=[-x+14xp ] Fb? VES + [-x +1/4xb ] 0
=(-b+1/4b) Fo? 1EJ + (-b+1/4b) ® =-3/2 FbY/EJ

1% = [2(-v2-1/2 x1b ) Fo? 1EI dx + [ (1/2 +1/2 b ) © dix
=[-v2x-vaxin ] Fo? 1€ + [12x +1/4 %0 ] 6
=(-1/2b-1/4b) Fo® 1/EJ + (1/2b+1/4b) ® =-3/2 FbY/EJ

18 = [2(-1/2 +5/4 xtb - X¥1? +1/4 X°Ib® ) Fb? UEJ dx
= [-1/2 x +5/8 X1 -1/3 X462 +1/16 x1b° | Fb? 1/E
=(-1/2b +5/8 b -1/3b +1/16 b ) Fb® 1/E] = -7/48 Fb’/EJ

1 = [2(-1a xib® -1/a 16 ) Fb? VE dx = [-1/12 50?1716 x1b° | Fb? 1/E
=(-1/12b-1/16 b ) Fb® 1/EJ =-7/48 Fb*/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 982789

ES>1.xxxx.157

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 982789

ES>1.xxxx.157

- M, (X) M, (%) ] MM, M, 0 MM, M (M /EI+B)dx | [XM M, /EJdx
AB b -X 1/2gx° -Fb/EJ -1/2gx° Fxb/EJ X , ,
i , , o, , i (-1/8+1/2)Fb°/EJ| 1/3Xb°/EJ
BA b b-x -1/2Fb+Fx-1/2gx” | Fb/EJ |-1/2Fb"+3/2Fbx-3/2Fx"+1/2gx" | Fb“/EJ-Fxb/EJ b"-2bx+x
BCb -b+1/2x 1/2Fb-3/2Fx 0 -1/2Fb*+7/4Fbx-3/4Fx” 0 bZ-bx+1/4x° , ,
, , , ,| (U8+O)FD’/EY | 7/12Xb’/EJ
CBb |1/2b+1/2x Fb-3/2Fx 0 1/2Fb*-1/4Fbx-3/4Fx 0 1/4b°+1/2bx+1/4X
CDb |-1/2b+1/2x -Fb+Fx 0 1/2Fb°-Fbx+1/2FX? 0 1/4b°-1/2bx+1/4x° , ,
, , (1/6+0)Fb*/EJ | 1/12Xb*EJ
DC b 1/2x Fx 0 1/2Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 3Fb-3Fx 0 0 0 0
0+0 0
FEb 0 -3Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx+1/2qx° | 0 0 0 0
" 0+0 0
Elb 0 -3Fb+5/2Fx-1/29x°| 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 5/3Fb*/EJ Xb¥/EJ
iperstatica X=H, -5/3F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 982789 ESX1.xxxx.157 ESX1.xxxx.157

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

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

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

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

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

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

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

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

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

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

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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 981975

ES>1.xxxx.168

Quadro contributi PLV per iperstatica X=H,g

PROCEDIMENTO E RISULTATI 981975

ES>1.xxxx.168

- M, (X) M, (X) 6 M,M, M,0 MM, M (M/EI+B)dX | [XM M, /EJdx
AB b X 0 0 0 0 X ,
, , 0+0 1/3Xb*/EJ
BA b b-x 0 0 0 0 b*-2bx+x
BCh -b+1/2x -Fx -F/EJ Fbx-1/2Fx° Fb’/EJ-1/2FXb/EJ b-bx+1/4x> , ,
, , , , | (1/3+3/4)Fb’/ET | 7/12Xb7/EJ
CBb |1/2b+1/2x Fb-Fx FO/EJ| 1/2Fb*1/2Fx® | 1/2F0°/EJ+1/2FXb/EJ | 1/4b*+1/2bx+1/4x
CDb |-1/2b+1/2x -Fb+Fx 0 |1/2Fb*Fox+1/2Fx? 0 1/4b%-1/2bx+1/4x , ,
, , (1/6+0)Fb%/EJ | 1/12Xb%EJ
DChb 1/2x Fx 0 1/2Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 11/4Fb-11/4Fx 0 0 0 0
0+0 0
FE b 0 -11/4Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 -Fx+1/2qx° 0 0 0 0
, 0+0 0
GCb 0 1/2Fb-1/2qx 0 0 0 0
GH 2b 0 1/2Fb-1/4Fx 0 0 0 0
0+0 0
HG 2b 0 -1/4Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+5/4Fx+1/2gx> 0 0 0 0
, 0+0 0
Elb 0 -11/4Fb+9/4Fx-1/2gx°| 0 0 0 0
D cedimento nodo -H,,u, -Fb/EJ
totali 1/4Fb%/EJ Xb¥EJ
iperstatica X=H g -1/4F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 981975 ES>1.xxxx.168 ES>1.xxxx.168

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

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

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

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

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

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

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

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

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

1% = [2(1/2 X6 ) Fo? 1763 dx = [1/6 xb* ] Fb? 1/E3
=(1/6 b ) Fb® 1/EJ = 1/6 Fb*/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 956425

ESZ1.xxxx.174

Quadro contributi PLV per iperstatica X=Wp

PROCEDIMENTO E RISULTATI 956425

ES>1.xxxx.174

- M, (X) M,(X) 6 MM, M, 0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b x/b 0 -Fb/EJ 0 Fx/EJ X*Ib? ,
- (0+1/2)Fb*/EJ |  1/3Xb/EJ
BADb 1-x/b 0 Fb/EJ 0 Fb/EJ-FX/EJ 1-2x/b+x%/b
BCb | -1+1/2x/b -Fx 0 Fx-1/2Fx’/b 0 1-x/b+1/4x°Ib° ,
, , ,| (W3+O)FDY/EJ | 7/12Xb/EJ
CBb |1/2+1/2x/b Fb-Fx 0 1/2Fb-1/2Fx’/b 0 1/4+1/2x/b+1/4x°/b
CDb |-1/2+1/2x/b -Fb+Fx 0 |1/2Fb-Fx+1/2FxIb 0 1/4-1/2x/b+1/4x% /b ,
, ., (1/6+0)Fb*/EJ | 1/12Xb/EJ
DChb 1/2x/b Fx 0 1/2Fx%/o 0 1/4x%Ib
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 3Fb-7/2Fx+1/2gx° | 0 0 0 0
, 0+0 0
FEb 0 -5/2Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx+1/2qx> | © 0 0 0
, 0+0 0
Elb 0 -3Fb+5/2Fx-1/2gx°| 0 0 0 0
A cedimento nodo -H,,u, Fb’/EJ
totali 2Fb%/EJ Xb/EJ
iperstatica X=Wpg -2Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 956425 ES>1.xxxx.174 ESX1.xxxx.174

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

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

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

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

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

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

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

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

18 = [*( b -1/2 X% ) Fb 1/ED dx = [1/2 X2/ -1/6 xb ] Fb 1/E3
=(1/2b-1/6b) Fb /EJ = 1/3 Fb*/EJ

1% = [2(1/2 172 x2b* ) Fb 1/E3 dx = [1/2 x -1/6 x°Ib? ] Fb 1/E3
=(1/2b-1/6 b)) Fb 1/EJ = 1/3 Fb’/EJ

1% = [2(1/2 - xtb +1/2 %1% ) Fb 1/EI dx = [1/2 x 172 x¥1b +1/6 x1b* | Fb 1/E3
=(1/2b-12b+1/6 b ) Fb 1/EJ = 1/6 Fb’/EJ

1% = [2(1/2 ¥ib? ) Fb 1/E3 dx = [1/6 X% ]| Fb 1/E
=(1/6b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 982644

ES>1.xxxx.180

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 982644

ES>1.xxxx.180

- M, (X) M, (%) ] MM, M,0 MM, M (M/EI+8)dX | [XM M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ X , ,
, , , (0+1/2)Fb*/EJ | 1/3Xb*/EJ
BADb b-x 0 Fb/EJ 0 Fb’/EJ-FXb/EJ b2-2bx+X
BCh -b+1/2x -5/4Fx 0 5/4Fbx-5/8Fx 0 b2-bx+1/4x> , ,
, , , ,| (5/112+0)Fb/EJ | 7/12Xb/EJ
CBb |1/2b+1/2x| 5/4Fb-5/4Fx 0 5/8Fb*-5/8FX 0 1/40°+1/2bx+1/4X
CDb |-1/2b+1/2x| -5/4Fb+5/4Fx 0 |5/8Fb*-5/4Fbx+5/8FX* 0 1/4b%-1/2bx+1/4x° , ,
, , (5/24+0)Fb*/EJ | 1/12Xb*/EJ
DChb 1/2x 5/4Fx 0 5/8Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 AFb-4Fx 0 0 0 0
0+0 0
FE b 0 -4Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb+1/2Fx-1/2gx* | 0 0 0 0
, 0+0 0
HG 2b 0 -3/2Fx+1/2qx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+5/2Fx+1/2qx° | 0 0 0 0
, 0+0 0
Elb 0 -AFb+7/2Fx-1/2gx°| 0 0 0 0
D cedimento nodo -H,,u, -FbY/EJ
totali 1/8Fb*/EJ Xb¥/EJ
iperstatica X=H, -1/8F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 982644 ES>1.xxxx.180

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

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

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

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

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

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

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

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

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

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

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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 987434

ES>1.xxxx.186

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 987434

ES>1.xxxx.186

- M, (X) M, (%) ] MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ X , ,
, , , (0+1/2)Fb%EJ | 1/3Xb*/EJ
BAD b-x 0 Fb/EJ 0 Fb’/EJ-Fxb/EJ b2-2bx+X
BCb -b+1/2x -3/2Fx 0 3/2Fbx-3/4Fx 0 b?-bx+1/4x , ,
, , , ,| (L2+0)Fb/EJ | 7/12Xb/EJ
CBb |1/2b+1/2x| 3/2Fb-3/2Fx 0 3/4Fb*-3/4FX 0 1/4b*+1/2bx+1/4x
CDb |-1/2b+1/2x -Fb+Fx 0 |1/2Fb*Fbx+1/2Fx° 0 1/4b°-1/2bx+1/4%° , ,
, , (1/6+0)Fb¥EJ | 1/12XbY/EJ
DCb 1/2x Fx 0 1/2Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 3Fb-3Fx 0 0 0 0
0+0 0
FE b 0 -3Fx 0 0 0 0
FCb 0 1/2gx° 0 0 0 0
, 0+0 0
CFb 0 -1/2Fb+Fx-1/2gx 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx+1/2qx° | 0 0 0 0
, 0+0 0
Elb 0 -3Fb+5/2Fx-1/2gx°| 0 0 0 0
D cedimento nodo -H,,u, -Fb*/EJ
totali 1/6Fb%EJ Xb¥/EJ
iperstatica X=H, -1/6F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 987434 ES>1.xxxx.186

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

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

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

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

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

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

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

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

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

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

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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24

ES>1.xxxx.186

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

20.01.24
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PROCEDIMENTO E RISULTATI 957662

ES>1.xxxx.193

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 957662

ES>1.xxxx.193

- M, (X) M, (%) ] MM, M,0 MM, M (M/EI+B)dX | [XM, M, /EJdx
AB b X 0 0 0 0 X2 .
, , 0+0 1/3Xb*/EJ
BA b b-x 0 0 0 0 b*-2bx+x
BCh -b+1/2x -3/2Fx 0 3/2Fbx-3/4FX 0 b-bx+1/4x> , ,
, , , ,| (L2+0)Fb*/EJ | 7/12Xb7/EJ
CBb |1/2b+1/2x| 3/2Fb-3/2Fx 0 3/4Fb*-3/4FX 0 1/4b*+1/2bx+1/4x
CDb |-1/2b+1/2x -Fb+Fx -Fb/EJ| 1/2Fb*-Fox+1/2Fx? | 1/2FbY/EJ-1/2Fxb/EJ | 1/4b°-1/2bx+1/4x> . ,
, , (1/6+1/4)Fb%/EI | 1/12Xb*/EJ
DCb 1/2x Fx Fb/EJ 1/2Fx 1/2Fxb/EJ 1/4x
DE b 0 1/2Fx-1/20%° 0 0 0 0
, 0+0 0
EDDb 0 -1/2Fx+1/2gx 0 0 0 0
EF b 0 3Fb-3Fx 0 0 0 0
0+0 0
FE b 0 -3Fx 0 0 0 0
FCb 0 1/2Fx 0 0 0 0
0+0 0
CEb 0 -1/2Fb+1/2Fx 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb-1/2Fx 0 0 0 0
0+0 0
HG 2b 0 -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx+1/2qx° | 0 0 0 0
, 0+0 0
Elb 0 -3Fb+5/2Fx-1/2gx°| 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 23/12Fb*/EJ Xb¥EJ
iperstatica X=H, -23/12F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 957662 ES>1.xxxx.193

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

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

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

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

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

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

1% = [(3/2 x/b -3/4 x2b* ) Fb? 1/EJ dx = [3/4 xb -1/4 xb* | Fb? 1/ES
=(3/4b-1/4b) Fb® 1/EJ = 1/2 Fb%EJ

1% = [*(314 -314 xi0? ) Fb 1/ED dx = [3/4 x -1/ x1b? ] Fb? 1/ES
=(3/4b-1/4b) Fb® 1/EJ = 1/2 Fb%/EJ

1 = [2(1/2 - xib +1/2 X1 ) Fb? WEI dx + [ (1/2 172 x1b ) © dx
= [1/2 x-1/2 x2ib +1/6 X462 ]| Fo? 1/E3 + [1/2x-1/4 b ] ©
=(1/2b-1/2b+1/6b ) Fb? 1/EJ + (1/2b-1/4b) 6 =5/12 FbY/EJ

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 981030

ES>1.xxxx.198

Quadro contributi PLV per iperstatica X=Wg,

PROCEDIMENTO E RISULTATI 981030

ES>1.xxxx.198

- M, (X) M, (%) ) MM, M,0 MM, M (M/EI+B)dX | [XM M, /EJdx
AB b x/b -1/2Fx+1/2gx° | 0 -1/2FX2b+1/29x b 0 x’Ib® ,
, , , - (-1/24+0)Fb*/EJ | 1/3Xb/EJ
BA b -1+x/b 1/2Fx-1/2gx 0 [-1/2Fx+Fx“/b-1/2gx7/b 0 1-2x/b+x‘/b
BCh 1-1/2x/b -Fx 0 -Fx+1/2Fx%Ib 0 1-x/b+1/4x°10° ,
, , | (LB+O)FDY/EJ | 7/12Xb/EJ
CBb [-1/2-1/2x/b Fb-Fx 0 -1/2Fb+1/2Fx’/b 0 1/4+1/2x/b+1/4x%Ib
CDb |1/2-1/2x/b -Fb+Fx -Fb/EJ| -1/2Fb+Ex-1/2FxMb |-1/2Fb/EJ+1I2EX/EJ | 1/4-1/2x/b+1/4x%/b ,
, ), (-1/6-1/4)Fb*/EJ | 1/12Xb/EJ
DCb -1/2x/b Fx Fb/EJ -1/2Fx% /o -1/2FX/EJ 1/4x°Ib
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 712Fb-7/2Fx 0 0 0 0
0+0 0
FE b 0 -7I2Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb+1/2Fx-1/2qx*| 0 0 0 0
, 0+0 0
HG 2b 0 -3/2Fx+1/2qx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+5/2Fx 0 0 0 0
0+0 0
Elb 0 -7/2Fb+5/2Fx 0 0 0 0
A cedimento nodo -H,,u, -Fb?/EJ
totali -43/24Fb*/E] Xb/EJ
iperstatica X=Wg, 43/24Fb
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

20.01.24



PROCEDIMENTO E RISULTATI 981030 ES>1.xxxx.198 ESX1.xxxx.198

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

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

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

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

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

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

L = ['(-1/2 510?172 X¥6° ) Fb 1/E3 dx = [-1/6 xb® +1/8 x“/b* ] Fb 1/E3
=(-1/6 b +1/8b ) Fb 1/EJ =-1/24 Fb’/EJ

1 = [ (-172 x1b + X216 -1/2 x1b° ) Fb 1/E3 dx = [-1/4 x8b +1/3 xb* -1/8 x'1b* ] Fb 1/E
=(-1/4b +1/3b-1/8b ) Fb 1/EJ =-1/24 Fb’/EJ

1 = [7(- xib +1/2 x2Ib* ) Fb 1/E3 dx = [-1/2 xb +1/6 xb ]| Fb 1/E3
=(-12b+1/6 b ) Fb L/EJ =-1/3 Fb’/EJ

1% = [2(-1/2 +1/2 %16 ) Fb 1/E3 dx = [-1/2 x +1/6 X*/b? || Fb 1/E3
=(-12b+1/6b) Fb 1/EJ =-1/3 Fb’/EJ

10 = [2(-1/2 + xib -1/2 X% ) Fb 1/EI dx + [ (-1/2 +1/2 x1b ) © dx
= [-2x +172 b 116 xb* | Fb ED + [-12x +1/4 X% ] ©
=(-1/2b+1/2b-1/6 b ) Fo 1/EJ + (-1/2b+1/4b) 6 =-5/12 Fb¥EJ

1 = [2(-1/2 0% ) Fb UEI dx + [ (12 x1b ) 8 dx = [-1/6 0% ] Fb ED + [1/4 x| 0
=(-6b)Fb1/E] +(1/4b) 6 =-5/12 FbYEJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24



