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PROCEDIMENTO E RISULTATI 218726

Cl01.xxxx.001

Quadro contributi PLV per iperstatica X=V

PROCEDIMENTO E RISULTATI 218726

Cl01.xxxx.001

S M M, (%) 6 MM, M,0 MM, | MM /EJ+8)dx |[XM M, /EJdx
AB b 2x -13/2Fx+1/2qx2 0 -13Fx2+qx3 0 ax’ 5 s
) ) , 3 ) ) (-49/12+0)Fb™/EJ| 4/3Xb™/EJ
BAb |-2b+2x|6Fb-11/2Fx-1/2gx 0 [-12Fb"+23Fbx-10Fx"-gx 0 4b"-8bx+4x
BCb | 2b-x -6Fb+2Fx -Fb/EJ| -12Fb°+10Fbx-2FX°  |-2Fb*/EJ+FXb/EJ| 4b*-4bx+x , ,
) ) ) ) ) (-23/3-3/12)Fb°/EJ| 7/3Xb°/EJ
CBb -b-x 4Fb+2Fx Fb/EJ -4Fb"-6Fbx-2Fx -Fb“/EJ-FXb/EJ | b ™+2bx+x
CDb b-x -AFb+4Fx 0 -4Fb*+8Fbx-4Fx 0 b2-2bx+x* , ,
, , (-4/3+0)Fb’/EJ 1/3Xb°/EJ
DChb -X 4Fx 0 -4FX 0 X
DE b 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 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
CFb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GChb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+1/2Fx 0 0 0 0
0+0 0
HG 2b 0 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
) 0+0 0
IH 2b 0 -2Fb+1/2gx 0 0 0 0
IEb 0 3Fb+1/2Fx 0 0 0 0
0+0 0
Elb 0 -712Fb+1/2Fx 0 0 0 0
D cedimento nodo -H,,u, 2Fb%/EJ
totali -151/12Fb%EJ 4Xb*/EJ
iperstatica X=V 151/48F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 218726 ClI01.xxxx.001 PROCEDIMENTO E RISULTATI 218726 ClI01.xxxx.001

b
%= (a2 b 1E3 dx = [413 x0? ] b7 1/ES .
=(4 ? 1EJ = 4/3 bYE 54
(430) b* 1/E3 = 4/3 bYIEJ b PR
L= (4 -8 x/b +4 1% ) b” UEI dx = [4 x -4 X% +413 x1b? | b7 1/E] lag 3, = 154030. mm"
— 4
=(4b-4b+4/3b) b* 1/EJ = 4/3 bYEJ J, = 37908. mm
b Yy = 36.6 mm
L% = [2(4 -4 x1b + x2b* ) b* VEI dx = [4 x -2 51 +1/3 X702 ] b 1/E u T,=-1785.N
M, = 874650. N
=(4b-2b+1/3b) b* 1/EJ =7/3 bY/EJ ,= 874650. Nmm
b X, = 18.mm
L% = [2(1 +2 xib + x%b? ) b2 1/EJ dx = [ x + X% +1/3 X*/b? || b® 1/ES , Up = -3.mm
— 2 _ 3 vV, = -36.6 mm
=(b+b+1/3b)b*1EJ = 7/3 bYEJ - o = Mvid, = 207.8 Nimm?
L% = [2(1 -2 x1b + X307 ) b2 VEI dx = [ x - /b +1/3 5%/ | b? 1/E3 i 15 x.= 21.mm
cD ~ Jo ° ¢ :
=(b-b+1/3b) b*1/EJ = 1/3 bYEJ Yo= 15.mm
b V.= -21.6 mm
L% = [2( ) b2 13 dx = [1/3 b7 ] b? 1/E3 o 0, = Wi, = 1227 Nimn?
4 = 5.058 N/mm
=(3b) b*1/EJ = 1/3 bEJ 0 T
() b o < N 0,=Vo™+31" = 123. N/mm’
1 = [2(-13 %07 + X1 ) Fb® 1/ED dx = [-13/3 50 +1/4 x'1b° ] Fb® 1/E mm 2 8 x % S = 2619. mm’

=(-13/3b +1/4b ) Fb® 1/EJ = -49/12 Fh%EJ
1 = ['(-12 +23 xb -10 X¥1b? - 1™ ) Fb? 1/EJ dx
b
= [-12 x +23/25°1b -1013 X°/b” -1/4 x'1b° | | Fb? 1/E
=(-12b +23/2b-10/3 b -1/4 b ) Fb® 1/E] = -49/12 Fb/EJ
1% = [(-12 +10 b -2 x1b* ) Fb? VET dx + [ (-2 + x1b ) © dx
b b
=[-12x+5 b -213x°b” | Fb? LEY +[-2x+12x°b ] 8
=(-12b+5b-2/3b ) Fo® /EJ + (-2b +1/2b ) 8 =-55/6 FbEJ
1% = [2(-4 -6 x/b -2 x2b* ) Fb* UEI dx + [ (1+xb) 8 dx
b b
=[-4x-3xIb 2350 ] Fo® VEJ + [ x+12Xb ] 8
=(-4b-3b-2/3b) Fb* 1/EJ +(b+1/2b) 0 =-55/6 Fb*/EJ
b
10 = [2(-4 +8 xtb -4 X216 ) Fb? UEI dx = [-4 x +4x¢1b -4/3 X1b? || Fb? 1/E
=(-4b+4b-4/13b) Fb> 1/EJ =-4/3 Fb%/EJ
b
1% = [2(-4 x0? ) Fb? 1EJ dx = [-4/3 b7 ] Fb? 1/E
=(-413b) Fb® 1/EJ =-4/3 Fb%EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24
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PROCEDIMENTO E RISULTATI 213012 ClI01.xxxx.011 PROCEDIMENTO E RISULTATI 213012 CI01.xxxx.011

Quadro contributi PLV per iperstatica X=V,

S IM M, (%) ] MM, M,0 MM,  [[M M /EI+6)dx | [XM,M /EJdx
AB b -2X -2Fx+1/2qx2 0 4Fx2-qx3 0 ax’ 5 s
, , . , ,| (18/12+0)Fb/EY | 4/3Xb°/EJ
BAb |2b-2x| 3/2Fb-Fx-1/2gx 0 3Fb"-5Fbx+Fx"+gx 0 4b"-8bx+4x
BCb |-2b+x -3/2Fb -Fb/EJ|  3Fb%3/2Fbx | 2Fb*/EJ-Fxb/EJ| 4b*4bx+x° , ,
, , , , | (9/4+312)FD*/EY | 7/3Xb/E
CBb | bx 3/2Fb Fb/EJ| 3/2Fb°+3/2Fbx | FbY/EJ+Fxb/EJ | 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
DChb 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 |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
GH2b | © Fb-1/2Fx 0 0 0 0
0+0 0
HG2b | © -1/2Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEb 0 Fb+3/2Fx 0 0 0 0
0+0 0
Elb 0 -5/2Fb+3/2Fx 0 0 0 0
D cedimento nodo -H,,u, -2Fb*/EJ
totali 10/3Fb%/EJ 4Xb*/EJ
iperstatica X=V, -5/6F

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24



PROCEDIMENTO E RISULTATI 213012 ClI01.xxxx.011 PROCEDIMENTO E RISULTATI 213012 CI01.xxxx.011

b
%= (a2 b 1E3 dx = [413 x0? ] b7 1/ES o
=(a Z1/EJ = 4/3 bYE 54
(43b) > 1/E3 = 4/3 bYEJ b .
L = [°(4 -8 b +4 x> ) b® 1/EJ dx = [4 x -4 Xb +4/3 x| b2 1/EI 3, = 251424, mm"
o o] _ 4
=(4b-4b+4/3b) b>1/EI = 4/3 bYEI S jv - Gzioir;”m
b 40 9= :
L =f(4 -4 /b +X°Ib” ) b® VEI dx = [4 x -2 %10 +1/3 x%b° | b° 1/EJ T =-3900.N
o o /\ y
M, = 1592500. N
=(4b-2b+1/3b) b2 LEI =7/3 bYEJ M :3 i‘:: mm
b y m = '
L =f;(1 +2xb +x°/b* ) b° VEJ dx = [ x +x°/b +1/3 X1’ ] b 1/EJ y. = 54 mm
= 6.
=(b+b+1/3b) b L/EJ = 7/3 bYEJ u o m
b V,= 33.mm
L = J:(l -2xb + X" ) b VEJ dx = [ x - X’Ib +1/3 10" ] | b? 1/E 0, = -MviJ, = -209. N/mm’
=(b-b+1/3b)b*VEJ = 1/3 bYEI X, = 24.mm
b y.= 40.mm
L% = [2( ) b2 13 dx = [1/3 b7 ] b? 1/E3 ls \\/ v,= 19.mm 2
o, =-Mv/J, =-120.3 N/mm
=(1/3b) b*1/EJ = 1/3 b¥EJ o u
(13v) . Jo 1, = 5.646 N/mm”
LS = [°(4 x30% - xb° ) Fo? VED dx = [4/3 50 -1/4 x*16° ] Fb? 1/E 0, = Vo%+31 = 120.7 N/mm?
y ’ mm < = 8 X S S = 4368. mm’

=(43b-1/4b) Fb® 1/EJ = 13/12 Fb’/EJ
1 = [(3-5 xtb + x2b> + xIb™ ) Fb? /EJ dx = [3 x -5/2 X% +1/3 x1b? +1/4 x1b° | Fb? 1/E
=(3b-5/2b+1/3b+1/4b ) Fb® 1/EJ = 13/12 Fb¥/EJ
1 =[(3-32xb ) Fo? VEI dx + [[(2-xb) © dx
=[3x-34 b ] Fo? 1E3 + [2x-112x%b ] 8
=(3b-3/4b)Fb’ 1/EJ +(2b-1/2b) © =15/4 Fb/EJ
1% = [[(312 +3/2 xtb ) Fb? VEI dx + [ (-1-x/b ) 8 dx
=[32x +314 %0 || Fb? 1/ED + [-x-122x%b ] 0
=(32b+3/4b) Fb?1/EJ +(-b-1/2b) ® =15/4 FbY/EJ
1% = [(3/2 -3 b +3/2 X262 ) Fo? 1/E3 dx = [312 x -3/2 x8Ib +1/2 X/b2 ]| Fb? 1/E3
=(3/2b-312b+1/2b ) Fb® 1/EJ = 1/2 Fb/EJ
1% = [2(3/2 x1b? ) Fb® 1/EJ dx = [1/2 X2 ] Fio? 1/E3
=(12b) Fo® 1/EJ = 1/2 FbEJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24
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PROCEDIMENTO E RISULTATI 211996

Cl01.xxxx.014

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 211996

Cl01.xxxx.014

- 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
A cedimento nodo -H,,u, Fb*/EJ
totali 7/6Fb*/EJ Xb%/EJ
iperstatica X=H, -7/6F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

04.07.24



PROCEDIMENTO E RISULTATI 211996 ClI01.xxxx.014 PROCEDIMENTO E RISULTATI 211996 ClI01.xxxx.014

b
L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E o
=(1 > 1/EJ = 1/3 bYE 54
(13b) b* 1/E3 = 1/3 bYEJ b U
L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E 3, = 225759, mm"
_ 4
=(b-b+1/3b)b*VEJ = 1/3 bYEI 7| o, J, = 30240. mm
. a1 Yo = 22.64 mm
L =f(1 - x/b +1/4 XIb* ) b® VEI dx = [ x -1/2 xIb +1/12 x°16* | b° 1/EJ T =-3270.N
o o y
M, = 1716750. N
=(b-1/2b+1/12b ) b? VEI = 7/12 bYEI M 246mf: mm
b y m = '
L% = [ (114 +172 x1b +1/4 xC1b? ) b7 UE dx = [1/4 x +1/4 b +1/12 /b7 ] b? 1/E3 y. = 54 mm
= 6.
=(U4b+1/4b+1/12b ) b2 UEI = 7/12 bY/E u I mm
b vV, = 31.36 mm
L = j:(1/4 -1/2 x/b +1/4 X’Ib* ) b 1/EJ dx = [1/4 x -1/4 X°Ib +1/12 X1b” | | b* 1/E g, = -Mv/J, = -238.5 Nimm®
=(1/4b-1/4b+112b ) b? 1/EJ = 1/12 bY/EJ ; - ﬁ' m
b c = .
Loe =) (/4 x 1/EJdx =|1/12 x 1/EJ v, = 18.36 mm
%= (4 xip? ) b? UEI dx = [1112 0% | b% 1 s - 1836
o, = -Mv/J, = -139.6 N/mm’
=(1/12b) b® 1/EJ = 1/12 bY/EJ c u
( ) . Jo 1, = 4.682 N/mm’
LS = [°(-12 6% ) Fb? 1E dx = [-1/8 x'b° ] Fb? 1/EI 0. = Vo3t = 139.9 N/mm>
AB o o o~ < © Q 3
mm < = § x @ S = 3879. mm

=(-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
b
= [-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
b
L% = [*(-1/2 +5/4 xib -1/2 516 ) Fb? EI dx = [-1/2 x +5/8 /b -1/6 x1b* | Fb? 1/E3
o o
=(-12b +5/8b -1/6 b ) Fb* 1/EJ = -1/24 Fb*/EJ
b
L% = [*(1/4 -1/4 xib -1/2 X107 ) Fb? UED dx = [1/4 x -1/8 5/ -1/6 x°/b? | Fb? 1/EJ
o] o
=(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
2 3,.21° o2 2, 1P
= [va x-va b +112x°0° ] Fo® VEI +[12x-1/4 X0 ] 0
=(1v4b-14b+1/12b) Fo’ VEJ + (12b-1/4b) 6 =1/3 FbYEJ
Xo _ 2,2 2 _ 3,210 -2 20 1°
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 04.07.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24
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PROCEDIMENTO E RISULTATI 209824

Cl01.xxxx.016

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 209824

Cl01.xxxx.016

- M, (X) M, (%) ] MM, M,0 MM, M, (M/EI+8)dx | [XM, M, /EJdx
AB b -X 1/2qx2 0 -1/2qx3 0 X s 5
, , , , , , (-1/8+0)Fb%/EJ | 1/3XbYEJ
BA b b-x -1/2Fb+Fx-1/2gx 0 [-1/2Fb"+3/2Fbx-3/2Fx"+1/2gx 0 b"-2bx+x
BCh -b+1/2x 1/2Fb-3/2Fx  |-Fb/EJ|  -1/2Fb°+7/4Fbx-3/4Fx° FbY/EJ-1/2Fxb/EJ bZ-bx+1/4x? . ,
, , , , | (UB+3/4)Fb/ET | 7/12Xb%/E]
CBb |1/2b+1/2x Fb-3/2Fx Fb/EJ 1/2Fb*-1/4Fbx-3/4Fx 1/2Fb*IEJ+1/2Fxb/EJ | 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 | 1/12XbYEJ
DCb 1/2x Fx 0 1/2Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 3Fb-3Fx 0 0 0 0
0+0 0
FE b 0 -3Fx 0 0 0 0
FChb 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
El b 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

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

04.07.24

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 209824 ClI01.xxxx.016 PROCEDIMENTO E RISULTATI 209824 ClI01.xxxx.016

b
L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E o
=(1 ? 1/EJ = 1/3 bYE 54
(1730) b* 1/E3 = 1/3 bYIEJ b A 540, mmd
L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E J, = 154030. mm*
_ 4
=(b-b+1/3b) b? VEI = 1/3 bYEI J,= 37908. mm
b N O Te s Yg= 17.4mm
L% = (1 - xtb +1/4 X2 ) b7 1ED dx = [ x -1/2 b +1/12 x%b* ] b? 1/E3 T,=-1200. N
o o y
M, = 864000. N
=(b-1/2b+1/12b ) b? VEI = 7/12 bYEI e o 85 40:% mm
b y m = ‘
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 Y, = 54.mm
= 3
=(U4b+1/4b+1/12b ) b2 UEI = 7/12 bY/E I mm
b vV, = 36.6 mm
L% = [P(1/4 -1/2 xtb +1/4 516> ) b” 1EJ dx = [1/4 x -1/4 xb +1/12 3% || b2 1/E u 0, = -Mv/J, = -205.3 N/mm’
o o
=(vab-1/4b+1/121b ) b2 VEJ = 1/12 bYEI ; : i; n
b ¢ :
L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES le v,= 21.6mm
0, = -Mv/J, = -121.2 N/mm’
=(1/12b ) b® 1/EI = 1/12 bYEJ c u
( ) . o 1,= 3.401 N/mm’
1 = ['(-1/2 1) Fo? 1/E3 dx = [-1/8 xb° ] Fb® 1/E ol . 0, = vo*+31° = 121.3 N/mm®
mm < 5 X S S'= 2619. mm’

=(-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
b
= [-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 +7/4 xtb -3/4 X216 ) Fb? 1EI dx + [(1-1/2x/b ) © dx
2 3,270 2 2, 1°
=[-12x+78 b -14 X°10° | Fb* VEJ + [ x-1/4x%b] @
=(-12b+7/8b-1/4b ) Fb’ /EJ +(b-1/4b) 6 =7/8 FbYEJ
1% = [*(1/2 -1/4 xtb 314 xC1b? ) Fb? VEI dx + [ (-1/2-1/2 /b ) 8 dix
b b
=[12x-185%b -1/4°0* | Fb® UEJ + [-12x-1/4x°b] 6
=(1/2b-1/8b-1/4b ) Fo? /EJ + (-1/2b-1/4b ) 8 =7/8 Fb*/EJ
b
1 = [2(1/2 - xtb +1/2 X¥1b? ) Fb? VED dx = [1/2 x -1/2 I +1/6 x°/b? ] Fb? 1/E
=(1/2b-1/2b+1/6 b ) Fb* 1/EJ = 1/6 Fb’/EJ
b
1% = [2(12 xib? ) Fb® S dx = [1/6 x*b? ], Fo? 1/E3
=(1/6b) Fb® 1/EJ = 1/6 Fb/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24
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PROCEDIMENTO E RISULTATI 224000

Cl01.xxxx.038

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 224000

Cl01.xxxx.038

- M, (X) M, (X) ) MM, M,0 MM, JM (M /EJ+B)dx | [XM, M, /EJdx
AB b -X 1/2qx2 0 -1/2qx3 0 X 5 s
, , , , , , (-1/8+0)Fb*/EJ | 1/3Xb%/EJ
BA b b-x -1/2Fb+Fx-1/2gx 0 [-1/2Fb"+3/2Fbx-3/2Fx"+1/2qx 0 b"-2bx+x
BChb -b+1/2x 1/2Fb-3/2Fx 0 -1/2Fb*+7/4Fbx-3/4FX? 0 b%-bx+1/4x° , ,
, , , ,| (L/8+0)FbY/EJ | 7/12Xb7/EJ
CBb 1/2b+1/2x Fb-3/2Fx 0 1/2Fb”-1/4Fbx-3/4Fx 0 1/4b"+1/2bx+1/4x
CDb [-1/2b+1/2x| -1/2Fb+1/2Fx |-Fb/EJ 1/4Fb*-1/2Fbx+1/4Fx° 1/2Fb?*/EJ-1/2FXb/EJ | 1/4b°-1/2bx+1/4x? , ,
) ) (1/12+1/4)Fb°/EJ| 1/12Xb°/EJ
DCb 1/2x 1/2Fx Fb/EJ 1/4Fx 1/2Fxb/EJ 1/4x
DE b 0 1/2Fx-1/2gx° 0 0 0 0
) 0+0 0
EDDb 0 -1/2Fx+1/2gx 0 0 0 0
EFb 0 5/2Fb-5/2Fx 0 0 0 0
0+0 0
FEb 0 -5/2Fx 0 0 0 0
FChb 0 1/2Fx 0 0 0 0
0+0 0
CFb 0 -1/2Fb+1/2Fx 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
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
El b 0 -5/2Fb+3/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb¥/EJ
totali -2/3Fb¥EJ Xb*/EJ
iperstatica X=H, 2/3F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

04.07.24



PROCEDIMENTO E RISULTATI 224000

Cl01.xxxx.038

PROCEDIMENTO E RISULTATI 224000

Cl01.xxxx.038

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

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

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

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

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

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

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

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

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

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

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

1 = [2(uaxin? ) Fb? vET dx + [ (-1/2x1b) @ dx = [1122 0% | Fb? ES + [-1/4 x| 0

=(112b) Fo® 1EJ + (-/4b) 8 =1/3 FbYE

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

04.07.24
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

J, = 30006. mm*

Yo = 37.71 mm

N= -235N
T,=-1175.N

M, = 951750. Nmm
X, = 12.mm

u,= -3.mm

v, =-37.71. mm

0, = N/A-Mv/J, = 226.3 N/mm®
X, = 15.mm

y.= 16.mm

v, =-21.71 mm

c
o, = N/A-MV/J, = 130.1 N/mm’
1,= 3.528 N/mm’

0, = Vo’+31° = 130.3 N/mm’
s’ = 2852. mm°

04.07.24
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PROCEDIMENTO E RISULTATI 215763 CI01.xxxx.107 PROCEDIMENTO E RISULTATI 215763 CI01.xxxx.107

Quadro contributi PLV per iperstatica X=V

S M M,(X) 6 MM, M,0 MM, | MM /EI+B)dX | XM M /EIdX
AB b 2x -6Fx 0 -12Fx? 0 45’ , ,
, , , ,| (4+0)Fb’/E 4/3Xb*EJ
BA b -2b+2x 6Fb-6Fx 0 -12Fb“+24Fbx-12Fx 0 4b°-8bx+4x
BCh 2b-x | -6Fb+2Fx |-FO/EJ| -12Fb*+10Fbx-2FX’ |-2Fb*/EJ+FXb/E] | 4b*-4bx+x* . ,
, , , , , |(:23/3-312)Fb’/Ed|  7/3Xb7/EY
CBb -b-x 4Fb+2Fx Fb/EJ -4Fb°-6Fbx-2Fx -Fb“/EJ-FXb/EJ | b™+2bx+x
CDb b-x |-7/2Fb+7/2Fx| O |-7/2Fb*+7Fbx-7/2FX° 0 b?-2lx+x> , ,
, , (-7/6+0)Fb%/EJ | 1/3Xb*/EJ
DCb -X 712Fx 0 -712Fx 0 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 | 0O 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 -37/3Fb*/EJ AXbYEJ
iperstatica X=V, 37/12F

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24
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%= (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 xb% ) FO* UET dx + [ (-2 + xb ) © dx
= [-12x +5x%b -213 ¥b* | Fb? ES + [-2x+1/2 b ] 6
=(-12b+5b-2/3b ) Fo® /EJ + (-2b +1/2b ) 8 =-55/6 FbEJ

L% = [2(-4 -6 x/b -2 xb* ) Fb* UEI dx + [ (1+xb) 8 dx
=[-4x -3 213 %] Fb? UED + [ x+1/2xb ] 6
=(-4b-3b-2/3b) Fb? 1/EJ +(b+1/2b) 6 =-55/6 FbY/EJ

1 = [2(-712 +7 xtb 712 X216 ) Fo? 1EI dx = [-7/2 x +7/2 X1 716 X/ || Fb? 1/E3
=(-7/2b+7/2b -7/6 b ) Fb® 1/E] =-7/6 Fb’/EJ

1 = [2(-772 xi0* ) Fb 1/E3 dx = [-7/6 x°1b? ] Fb? 1/E3
=(-7/6 b ) Fb> 1/EJ =-7/6 Fb*/EJ

PROCEDIMENTO E RISULTATI 215763

Cl01.xxxx.107

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 816.mm’
J, = 230061. mm*
J, = 52992. mm*

Yo = 21.21 mm

N = -475.N
T,=-2138.N

M, = 1581750. Nmm
Xn = 30.mm

Y= 53.mm

u,= 6.mm

m
vV, = 3179 mm
a,, = NIA-Mv/J, = -219.2 N/mm®
X, = 24.mm
y.= 40.mm
V.= 18.79 mm
a, = N/A-Mv/J,, = -129.8 N/mm?
1, = 3.055 N/mm’

0, = Vo*+31° = 129.9 N/mm’
S = 3946. mm’

04.07.24
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PROCEDIMENTO E RISULTATI 213974 CI01.xxxx.111

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 213974

Cl01.xxxx.111

- M, (X) M, (%) ] MM, M,0 MM, M (M/EI+6)dX |[XM M, /EJdx
AB b X 0 0 0 0 ' ,
, , 0+0 1/3Xb%/EJ
BA b b-x 0 0 0 0 b“-2bx+x
BCh -b+1/2x -Fx 0 Fbx-1/2Fx° 0 b-bx+1/4x> , ,
, , , ,| (U3+0)FDYEJ | 7/12Xb%/EJ
CBb |1/2b+1/2x Fb-Fx 0 1/2Fb*-1/2Fx 0 1/4b%+1/2bx+1/4x
CDb |-1/2b+1/2x| -1/2Fb+1/2Fx | -Fb/EJ | 1/4Fb*1/2Fbx+1/4Fx’ | 1/2Fb*/EJ-1/2FXb/EJ | 1/40°-1/2bx+1/4%° , ,
, , (1/112+1/4)F0*EJ| 1/12Xb%EJ
DCb 1/2x 1/2Fx Fb/EJ 1/4Fx 1/2Fxb/EJ 1/4x
DE b 0 12Fx-1/2qX° | 0 0 0 0
, 0+0 0
EDDb 0 -1/2Fx+1/2gx 0 0 0 0
EFb 0 9/4Fb-9/4Fx | 0 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| 0 0 0 0
CGb 0 -Fx+1/2gx° 0 0 0 0
, 0+0 0
GCb 0 1/2Fb-1/29x° | 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 Fh+5/4Fx 0 0 0 0
0+0 0
El b 0 -9/4Fb+5/4Fx| 0 0 0 0
D cedimento nodo -H,,u, -Fb*/EJ
totali -1/3Fb%/EJ Xb¥EJ
iperstatica X=H, 1/3F

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24

Sviluppi di calcolo iperstatica

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

04.07.24



PROCEDIMENTO E RISULTATI 213974 CI01.xxxx.111

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

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

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

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

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

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

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

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

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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24

PROCEDIMENTO E RISULTATI 213974

Cl01.xxxx.111

Om

38

418
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

lag

A= 1032. mm’
J, = 260495. mm’
J,= 107424. mm*

Yy = 18.44 mm

N= -730.N
T,=-3285.N

M, = 1576800. Nmm
X, = 30.mm

Yn= 53.mm

u,= 6.mm

vV, = 34.56 mm

o, = N/A-Mv/J, = -209.9 N/mm’
X, = 24.mm

y.= 38.mm

V.= 19.56 mm

o, = NIA-MV/J,, = -119.1 N/mm®
T,= 5.118 N/mm’

0, =Vo’+31° = 119.4 N/mm’
S’ = 4870. mm®

04.07.24
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PROCEDIMENTO E RISULTATI 213277

Cl01.xxxx.113

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 213277

Cl01.xxxx.113

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

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

04.07.24

Sviluppi di calcolo iperstatica

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

04.07.24



PROCEDIMENTO E RISULTATI 213277 ClI01.xxxx.113 PROCEDIMENTO E RISULTATI 213277 CI01.xxxx.113

b
L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E >
=(1/3b) b* 1/EJ = 1/3 bYEJ .55 A= 618 mr
) .
Lax :_[Z(l -2xib + 16" ) b* VEI dx = [ x - X’Ib +1/3 x1b” | | b? 1/E - J, = 169652. mm"
7 _ 4
=(b-b+1/3b) b*1/EJ = 1/3 bY/EJ = 222:’58- mm
XX 2,2 .2 2 3,21°,2 u Yo = 4> mm
L =JZ(1 -x/b +1/4 X°b” ) b° 1EJ dx = [ x -1/2 x°/b +1/12 x°/b? | b? 1/E] T, =-2070.N
M, = 1 N
=(b-1/2b+1/12b ) b’ VEJ = 7/12 b%/EJ M fgoi?: mm
b m = .
L =Jz(1/4 +1/2 x/b +1/4 x°Ib? ) b* UEJ dx = [1/4 x +1/4 X*/b +1/12 x*/b* ] | b* 1/E u,= -3.mm
- 2 _ 3 y - V,, =-38.45 mm
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE b o o 3268 N
L = j:(1/4 -1/2 x/b +1/4 X’Ib* ) b 1/EJ dx = [1/4 x -1/4 X°Ib +1/12 X1b” | | b* 1/E 16 x,= 21.mm
=(1/4b-1/4b+1/12 b ) b? 1/EJ = 1/12 bY/E Ve = 2;6‘-15’“’“
XX 2,2 .2 3,27°,2 Ve = m2a A5 mm 2
L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES o 0. = -MvIJ, = 132.4 Nimm
J = 5.945 N/mm?
=(112b) b2 UEJ = 1/12 bY/EJ 0 T
( ) b o N 0,=Vo’+31° = 132.8 N/mm’
LS =jZ(-1/2 x°Ib> ) Fb? UEI dx = [-1/8 x"b° | Fo® 1/EJ mm ° S N X < S = 2923. mm®

=(-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
b

= [-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 +5/4 xtb -1/2 X216 ) Fb? 1EI dx + [ (1-1/2x/b ) 6 dx

2 3,270 2 2, 1°

=[-12x +5/8x°b -1/6 X’Ib* | Fb® VEJ + [ x-1/4x%b ] @

=(-1/2b+5/8b-1/6 b ) Fo> 1/EJ +(b-1/4b) 8 =17/24 FbY/EJ
1% = [*(1/a 174 xtb -1/2 x1b? ) Fb? VEI dx + [ (-1/2-1/2 /b ) 8 dix

2 3,270 2 2, 1°
=14 x-118 %0 -1/6 X°I0* | Fb® VEJ + [-12x-1/4x°b] 6
=(1/4b-1/8b-1/6b ) Fo? 1/EJ + (-1/2b-1/4b ) 6 =17/24 Fb¥/EJ
b
1% = [*(1/4 -1/2 x/b +1/4 x16> ) Fb* 1/EJ dx = [1/4 x -1/4 x0b +1/12 5% || Fb? 1/E
o o
=(1/4b-1/4b+1/12b ) Fb* 1/EJ = 1/12 Fb’/EJ
b

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

=(1/12b) Fb® 1/EJ = 1/12 FbEJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24
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PROCEDIMENTO E RISULTATI 212993

Cl01.xxxx.117

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 212993

Cl01.xxxx.117

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

04.07.24



PROCEDIMENTO E RISULTATI 212993 CI01.xxxx.117 PROCEDIMENTO E RISULTATI 212993

Cl01.xxxx.117

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

=(1/3b) b’ VEI = 13 bY/EJ 188
L= [0(1 -2 x1b + %762 ) b VEI dx = [ x - x8b +1/3 X2 | b? 1/E
BA — Jo o

47
=(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 u

=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ
b
L% = [*(1/4 +172 xib +1/4 216> ) b7 1/ED dx = [1/4 x +1/4 /b +1/12 /b | b 1/E
o] o]
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE (|

o

b
L% = [P(1/4 -1/2 xtb +1/4 516> ) b” 1EJ dx = [1/4 x -1/4 xb +1/12 3% || b2 1/E 15
o o

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

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

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

412
418
-30

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

=(-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
b
= [-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
b
L% = [*(-1/2 +5/4 xib -1/2 516 ) Fb? EI dx = [-1/2 x +5/8 /b -1/6 x1b* | Fb? 1/E3
o o
=(-12b +5/8b -1/6 b ) Fb* 1/EJ = -1/24 Fb*/EJ
b
L% = [*(1/4 -1/4 xib -1/2 X107 ) Fb? UED dx = [1/4 x -1/8 5/ -1/6 x°/b? | Fb? 1/EJ
o] o
=(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
2 3,.21° o2 2, 1P
= [va x-va b +112x°0° ] Fo® VEI +[12x-1/4 X0 ] 0
=(1v4b-14b+1/12b) Fo’ VEJ + (12b-1/4b) 6 =1/3 FbYEJ
Xo _ 2,2 2 _ 3,210 -2 20 1°
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 04.07.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 522. mm’

J, = 151243. mm*
J, = 18846. mm*
Yy = 36.14 mm
T,=-1440.N

M, = 912000. Nmm
Xn = 12.mm

u,= -3.mm

vV, =-36.14 mm

0, = -Mv/J, = 217.9 NImm’
X, = 15.mm

y.= 15.mm

v, =-21.14 mm

=-Mv/J, = 127.5 N/mm’
T, = 4.091 N/mm’

Cc

Cc
0-C
0, =Vo’+31° = 127.7 N/mm’
&

04.07.24
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PROCEDIMENTO E RISULTATI 215523

Cl01.xxxx.119

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 215523

Cl01.xxxx.119

- M, (X) M,(X) ) MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 0 0 0 X ,
, , 0+0 1/3Xb*EJ
BA b b-x 0 0 0 0 b”-2bx+x
BCh -b+1/2x -3/4Fx -Fb/EJ 3/4Fbx-3/8Fx> Fb%/EJ-1/2FXb/EJ b-bx+1/4x° , ,
, , , , | (U4+314)FD/EY | 7/12Xb°IE
CBb |1/2b+1/2x| 3/4Fb-3/4Fx | Fb/EJ 3/8Fb>-3/8Fx 1/2Fb°/EJ+1/2FXb/EJ | 1/4b°+1/2bx+1/4X
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx 0 |3/8Fb*-3/4Fbx+3/8Fx> 0 1/4b>-1/2bx+1/4%> , ,
, , (1/8+0)Fb¥EJ | 1/12XbY/EJ
DCb 1/2x 3/4Fx 0 3/8FX 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 7/2Fb-4Fx+1/2qx°| 0 0 0 0
, 0+0 0
FEb 0 -3Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+1/2Fx 0 0 0 0
0+0 0
HG 2b 0 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2gx 0 0 0 0
IEDb 0 3Fb+1/2Fx 0 0 0 0
0+0 0
Elb 0 -7/12Fb+1/2Fx 0 0 0 0
D cedimento nodo -H,,u, -Fb*/EJ
totali 1/8Fb%/EJ Xb¥/EJ
iperstatica X=H, -1/8F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

04.07.24



PROCEDIMENTO E RISULTATI 215523 CI01.xxxx.119 PROCEDIMENTO E RISULTATI 215523 CI01.xxxx.119

b -55 Ed
L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E A= 852 mm?
J, = 249536. mm’
=(1 Z1/EJ =13 bYE | v
(1/3b) b 1/E3 = 1/3 bYEI b a /\ 3,= 37872 mm*
LY :JZ(l -2xib + 16" ) b* VEI dx = [ x - X’Ib +1/3 x1b” | | b? 1/E y,= 32.8mm
T, = -2440. N
=(b-b+1/3b) b’ 1/EJ =1/3 bYEJ y
( ) X u M, = 1814750. Nmm
L =JZ(1 -x/b +1/4 X°b” ) b° 1EJ dx = [ x -1/2 x°/b +1/12 x°/b? | b? 1/E] x. = 12.mm
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ Up = -6.mm
i y v, = -32.8 mm
L =Jz(1/4 +1/2 x/b +1/4 x°Ib? ) b* UEJ dx = [1/4 x +1/4 X*/b +1/12 x*/b* ] | b* 1/E o, = -MviJ, = 238.5 N/mm?’
o4, T,
o = 18
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE 14 ; L mm
b = .
L = j:(1/4 -1/2 x/b +1/4 X’Ib* ) b 1/EJ dx = [1/4 x -1/4 X°Ib +1/12 X1b” | | b* 1/E v, = -18.8mm
Gm = - = 2
=(U4b-1/4b+1/12b ) b® VEJ = 1/12 bYEI 0. = -MVAJ, = 136.7 N/mm
. Jo T, = 3.531 N/mm
L% = j:(1/4 x’b® ) b? 1/EI dx = [1/12x%/b7 ] | b* 1/E N . 0, =Vo%+31 = 136.8 N/mm’
mm ° o S x 8 S = 4334. mm°

=(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 04.07.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24
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PROCEDIMENTO E RISULTATI 214190

Cl01.xxxx.126

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 214190

Cl01.xxxx.126

- M, (X) M, (%) ) MM, M,0 MM, M (M/EI+8)dX | [XM M, /EJdx
AB b X 0 -Fb/EJ 0 Fxb/EJ X , ,
, , , (0+1/2)Fb*/EJ | 1/3Xb*/EJ
BAD b-x 0 Fb/EJ 0 Fb’/EJ-FXb/EJ b2-2bx+X
BCh -b+1/2x -1/2Fx 0 1/2Fbx-1/4Fx° 0 b-bx+1/4x> , ,
, , , ,| (U6+0)FbY/EJ | 7/12Xb/E
CBb |1/2b+1/2x 1/2Fb-1/2Fx 0 1/4Fb°-1/4FX 0 1/40°+1/2bx+1/4X
CDb |-1/2b+1/2x|  -1/2Fb+1/2Fx 0 |1/4Fb*-1/2Fbx+1/4FX? 0 1/4b%-1/2bx+1/4x° , ,
, , (1/12+0)Fb*/EJ | 1/12Xb*/EJ
DChb 1/2x 1/2Fx 0 1/4Fx 0 1/4x
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 9/4Fb-11/4Fx+1/2gx°| 0 0 0 0
, 0+0 0
FEb 0 -7T14Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 -Fx+1/2gx° 0 0 0 0
, 0+0 0
GCb 0 1/2Fb-1/2qx 0 0 0 0
GH 2b 0 1/2Fb-1/4Fx 0 0 0 0
0+0 0
HG 2b 0 -1/4Fx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+5/4Fx 0 0 0 0
0+0 0
Elb 0 -9/4Fb+5/4Fx 0 0 0 0
D cedimento nodo -H,,u, -FbY/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 04.07.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

04.07.24



PROCEDIMENTO E RISULTATI 214190 ClI01.xxxx.126 PROCEDIMENTO E RISULTATI 214190

Cl01.xxxx.126

Om

L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E
=(v3b) b* LEI = 1/3 bY/E
L= (1 -2 xtb + X262 ) b2 VES dx = [ x- b +1/3 xb* | b? 1/E a2

=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ
b
L% = [2(1 - b +1/4 x2ib? ) b? UEI dx = [ x-1/2 xb +1/12 X702 || b? 1/E
=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ

b
L% = [*(1/4 +172 xib +1/4 216> ) b7 1/ED dx = [1/4 x +1/4 /b +1/12 /b | b 1/E
o] o]
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE
b
L% = [P(1/4 -1/2 xtb +1/4 516> ) b” 1EJ dx = [1/4 x -1/4 xb +1/12 3% || b2 1/E
o o

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

L% = [ (14 xib? ) b? UE dx = [1112 x0° | b7 1/ES -0

=(v12b) b* UEJ =112 bY/EJ mm o
L= [(xb) 6 dx=[12xb] 0

412
124

=(12b)6 =1/2 FbYEJ
b
1= [(-1+xb) 6 dx=[-x+12xm] 6
=(-b+1/2b) 6 =1/2 FbYEJ
b
18 = [(1/2 xtb -1/4 x2b* ) Fb? 1/EJ dx = [1/4 xb -1/12 X2 | Fb? 1/E3
=(14b-1/12b ) Fb* 1EJ = 1/6 Fb’/EJ
b
1% = [2(1/a 174 x2b? ) Fb? 1/ED dx = [1/4 x -1/12 b | Fb? 1/E
=(14b-1/12b) Fb* 1/EJ = 1/6 Fb%/EJ
b
L% = [0(1/4 112 /b +1/4 /0% ) Fb? /EI dx = [1/4 x -1/4 ¥ +1/12 1% | Fb? 1/EI
o] [e]
=(1/4b-1/4b+1/12b ) Fb* 1/EJ = 1/12 Fb%EJ
b
1 = [2(1/a xi0? ) Fb? 1D dx = [1/12 xb* | Fb2 1/E
=(1/12b) Fb® LEJ = 1/12 FbYEJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 780. mm’

J, = 230087. mm’
J,= 26640. mm*

Yy = 23.65 mm
T,=-2613.N

M, = 1539000. Nmm
X, = 24.mm

Ym= 55.mm

u,= 6.mm

vV, = 31.35mm

o, = -Mv/J, = -209.7 N/mm’

m
X.= 18.mm

o, = -Mv/J, = -122.7 N/mm’
T, = 3.667 N/mm’

0, = Vo’+31° = 122.9 N/mm’
S = 3876. mm°

04.07.24
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PROCEDIMENTO E RISULTATI 225500

Cl01.xxxx.135

Quadro contributi PLV per iperstatica X=H,

PROCEDIMENTO E RISULTATI 225500

Cl01.xxxx.135

- M, (X) M,(X) ) MM, M,0 MM, M (M /EI+8)dx | [XM, M, /EJdx
AB b X 0 0 0 0 X ,
, , 0+0 1/3Xb*EJ
BA b b-x 0 0 0 0 b”-2bx+x
BCh -b+1/2x -3/4Fx -Fb/EJ 3/4Fbx-3/8Fx> Fb%/EJ-1/2FXb/EJ b-bx+1/4x° , ,
, , , , | (U4+314)FD/EY | 7/12Xb°IE
CBb |1/2b+1/2x| 3/4Fb-3/4Fx | Fb/EJ 3/8Fb>-3/8Fx 1/2Fb°/EJ+1/2FXb/EJ | 1/4b°+1/2bx+1/4X
CDb |-1/2b+1/2x| -3/4Fb+3/4Fx 0 |3/8Fb*-3/4Fbx+3/8Fx> 0 1/4b>-1/2bx+1/4%> , ,
, , (1/8+0)Fb¥EJ | 1/12XbY/EJ
DCb 1/2x 3/4Fx 0 3/8FX 0 1/4x
DE b 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EFb 0 7/2Fb-4Fx+1/2qx°| 0 0 0 0
, 0+0 0
FEb 0 -3Fx-1/2gx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CFb 0 0 0 0 0 0
CGb 0 0 0 0 0 0
0+0 0
GCb 0 0 0 0 0 0
GH 2b 0 Fb+1/2Fx-1/29x* | 0 0 0 0
, 0+0 0
HG 2b 0 -3/2Fx+1/2qgx 0 0 0 0
HI 2b 0 0 0 0 0 0
0+0 0
IH 2b 0 0 0 0 0 0
IEDb 0 Fb+5/2Fx 0 0 0 0
0+0 0
Elb 0 -7/2Fb+5/2Fx 0 0 0 0
A cedimento nodo -H,,u, Fb*/EJ
totali 17/8Fb*/EJ Xb¥/EJ
iperstatica X=H, -17/8F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 225500 CI01.xxxx.135 PROCEDIMENTO E RISULTATI 225500 CI01.xxxx.135

b ~52
L% =[(5m? ) b? VeI dx = [113 ¥b* | b? /E | I A= 744 mm?
1 J, = 196439. mm’
=(1 Z1/EJ =13 bYE by
(13b) b* VEI =13 bYEI b 2= 26206,
LY :JZ(l -2xib + 16" ) b* VEI dx = [ x - X’Ib +1/3 x1b” | | b? 1/E Y, = 29.79 mm
T, =-2320.N
=(b-b+1/3b) b’ 1/EJ =1/3 bYEJ y
( ) ) . M, = 1299200. Nmm

L =JZ(1 -x/b +1/4 X°b” ) b° 1EJ dx = [ x -1/2 x°/b +1/12 x°/b? | b? 1/E] x. = 12.mm

=(b-1/2b+1/12 b ) b* 1/EJ = 7/12 b*/EJ y Up = -6.mm

b v,, = -29.79 mm
L =Jz(1/4 +1/2 x/b +1/4 x°Ib? ) b* UEJ dx = [1/4 x +1/4 X*/b +1/12 x*/b* ] | b* 1/E o, =-MviJ, = 197. N/mm’
04T,
° = 18.
=(1U4b+1/4b+1/12b ) b® 1/EJ = 7/12 bE 13 ; ~ L mm
b = .
L = j:(1/4 -1/2 x/b +1/4 X’Ib* ) b 1/EJ dx = [1/4 x -1/4 X°Ib +1/12 X1b” | | b* 1/E v, = -16.79 mm
Gm = - = 2
=(U4b-1/4b+1/12b ) b® VEJ = 1/12 bYEI 0 =-MviJ, = 111. N/mm
. Jo T, = 3.576 N/mm
L% = j:(1/4 x’b® ) b? 1/EI dx = [1/12x%/b7 ] | b* 1/E N . 0, =Vo%+31 = 111.2 N/mm?
mm ° = S x 8 S = 3633. mm®

=(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 04.07.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24
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PROCEDIMENTO E RISULTATI 215862

Cl01.xxxx.161

Quadro contributi PLV per iperstatica X=V

PROCEDIMENTO E RISULTATI 215862

Cl01.xxxx.161

S M M, (%) 6 MM, M, 0 MM, | MM /EJ+B)dx |[XM M, /EJdx
AB b 2x -17/2Fx 0 -17FX 0 45 , ,
, , , ,| CL7/3+0)FbY/EJ | 4/3Xb’/EJ
BAb |-2b+2x| 17/2Fb-17/2Fx 0 -17Fb*+34Fbx-17Fx 0 4b°-8bx+4x
BCh 2b-x -17/2Fb+3Fx  |-Fb/EJ| -17Fb*+29/2Fbx-3Fx° |-2Fb*/EJ+FXb/EJ| 4b*4bx+x> , ,
, , , , , |(-43/4-312)Fb”EJ | 7/3Xb°/EJ
CBb -b-x 11/2Fb+3Fx | FO/EJ | -11/2Fb*-17/2Fbx-3FX° | -Fb*/EJ-FXb/EJ | b*+2bx+x
CDb b-x | -11/2Fb+11/2Fx 0 |-11/2Fb*+11Fbx-11/2Fx* 0 b2-2bx+x> , ,
, , (-11/6+0)Fb*EJ | 1/3Xb%/EJ
DCb X 11/2Fx 0 -11/2Fx 0 X
DEb 0 0 0 0 0 0
0+0 0
EDb 0 0 0 0 0 0
EF b 0 4Fb-4Fx 0 0 0 0
0+0 0
FE b 0 -4Fx 0 0 0 0
FCb 0 0 0 0 0 0
0+0 0
CEb 0 0 0 0 0 0
CGb 0 -2Fx 0 0 0 0
0+0 0
GCb 0 2Fb-2Fx 0 0 0 0
GH 2b 0 -Fb+1/2Fx 0 0 0 0
0+0 0
HG 2b 0 1/2Fx 0 0 0 0
HI 2b 0 2Fx-1/2gx° 0 0 0 0
, 0+0 0
IH 2b 0 -2Fb+1/2gx 0 0 0 0
IEDb 0 |3Fb+1/2Fx+1/2gqx°’| O 0 0 0
, 0+0 0
Elb 0 |-4Fb+3/2Fx-1/2gx°| O 0 0 0
A cedimento nodo -H,,u, -2Fb*/EJ
totali -87/4Fb*/EJ 4XbY/EJ
iperstatica X=V 87/16F
Sviluppi di calcolo iperstatica
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 215862

Cl01.xxxx.161

b
%= (a2 b 1E3 dx = [413 x0? ] b7 1/ES
=(4/3b) b* 1/EJ = 4/3 bYE
XX _J'b 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 = [°(-17 162 ) Fb? 1/EJ dx = [-17/3 X702 ]| Fb? 1/E
=(-17/3b ) Fb> 1/EJ =-17/3 Fb%EJ
b
L =ﬁ(-17 +34 x/b -17 X’/b® ) Fb? 1/EJ dx = [-17 x +17 x*/b -17/3 x°/b? | | Fb’ 1/EJ
=(-17b+17b-17/3b ) Fb® 1/EJ = -17/3 Fb*/EJ
1 = [[(-17 +29/2 xib -3 x¢1b? ) Fb* VEI dx + (-2 + xb ) © dx
2 3,270 1.2 2, 1°
= [-17 x+29/4 5% - X°10* | Fo® 1ED + [-2x +12 X0 ] @
=(-17b+29/4b-b ) Fo> /EJ + (-2b +1/2b ) 8 =-49/4 FbEJ
1% = [[(-11/2 -17/2 xtb -3 x2ib? ) Fb* UEI dx + [(1+x1b) © dx
2 3,270 2 2, 1°
=[-112 x -17/4 510 - x*b* | FO? LED + [ x+1/25%b ] @
=(-122b-17/4b-b) Fb? /EJ + (b +1/2b) 6 =-49/4 FbY/E]
b
1 = [2(-10/2 +11 x/b -11/2 xb* ) Fb? 1/EJ dx = [-11/2 x +11/2 X1 -11/6 xib* | Fb? 1/E3
= (-11/2b +11/2 b -11/6 b ) Fb® 1/EJ = -11/6 Fb’/EJ
b
1 = [2(-10/2 X1 ) Fb? 1E dx = [-11/6 b7 ] Fb? 1/ES
=(-12/6 b ) Fb® 1/EJ = -11/6 Fb/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 04.07.24
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A= 504 mm’

J, = 148565. mm*

J, = 31752. mm*

Yy = 35.75 mm

T,=-1760. N

M, = 862400. Nmm

Xp = 18. mm

u,= -3.mm

vV, =-35.75 mm

o, =-Mv/J, = 207.5 N/mm’
X, = 21.mm

y.= 15.mm

v, =-20.75 mm

o, =-Mv/J, = 120.5 Nimm’
1,= 5.02 N/mm’

0, =vo’+31° = 120.8 N/mm’

S = 2543. mm’®
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