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PROCEDIMENTO E RISULTATI 981250 ES>5.xxxx.030 PROCEDIMENTO E RISULTATI 981250 ES>5.xxxx.030

b
L% = [2(1-2 b +x8b? ) b? VEI dx = [ x - x%b +1/3 X°/b? ] b? 1/E3 >
=(b-b+1 > 1/EJ = 13 bYE = =
(b-b+1/3b)b* 1/EI = 1/3 b/bJ - T E— _beis . Az 176.6 mi?
L% = [2(x¢ ) b2 13 dx = [1/3 0% ] b? 1/E3 J,= 74388, mm:
J,= 18662. mm
=(3b) b* 1/EJ = 1/3 bYEJ v
( ) ) J,= 155.6 mm*
L= (1 -2 xtb + % ) b 1/E3 dx = [ x - x2b +1/3 xb* | b7 1/E3 y, = 12.53 mm
= 29.25 mm
= -b + 2 = 3 yg
(b-b+1/3b)b°1/EI =1/3 b /bEJ u T - 635N
%= [ (5% ) b 13 dx = [1/3 b* | b7 1/E3 M, = 508000. Nmm
y —
= 12
=(13b) b2 1EI = 13 bYE] Xom mm
b U,= -12. mm
L =_[Z(1) b* VEJ dx = [ x ] b” 1/EI V,, = -29.25 mm
— —_ 2
~(b) b e = bYEI 0, = -MVIJ, = 199.7 N/mm
XX 2 b 5 X, = 24.mm
L3 =_[Z(1 ) b° VEIdx = [ x ], b? 1/E v, =-29.25 mm
o ol | o, =-Mv/J, = 199.7 Nimm’
=(b) b’ 1EI = bYEJ Ly LM e T TV :
(0) . Jo pp—=m—n=s 1, = TSI, = 10.79 N/mm?
L% = [0(-1 +3/2 xtb -1/2 5/ ) Fb? 1/E dx = [- x +3/4 xb -1/6 /b | Fb’ 1/E B 1,= TS, = 10.79 N/mm’
o o 9 u
_ 2 _ 3 tc = 1270. mm
=(-b+3/4b-1/6 b ) Fb’ 1/EJ =-5/12 Fb%/EJ mm - § 3 8 o =Na+att = 2006 Nimm?

1 = [2(-1/2 b -1/2 x81b? ) Fb? 1/EJ dx = [-1/4 X7 -1/6 X2 || Fb? 1/E3
=(-1/4b-1/6 b ) Fb® 1/EJ =-5/12 Fb¥/EJ
1= [0(-1 +2 xib - X1 ) Fb? VEI dx = [- x + X% -1/3 X*Ib? || Fbo? 1/E3
=(-b+b-1/3b) Fb® 1/EJ =-1/3 Fb*EJ
10= (- %10 ) Fo? 1/E3 dx = [-1/3 xb* | Fb? 1/ES
=(-1/3b) Fb® 1EJ =-1/3 Fb%EJ
LY = ﬁ(-slz +x/b -1/2 x°Ib* ) Fb? VEJ dx + 1 (-1) (-1) Fb*/EJ
= [-3/12 x +1/2 XIb -1/6 X°10* ]Z Fb? 1/EJ +1 (-1) (-1) Fb*/EJ
=(-32b+1/2b-1/6 b ) Fo> 1/EJ +1 (-1) (-1) Fb¥/EJ =-1/6 FbY/EJ
LY, = J:(-l 12 X°b? ) Fb? VEJ dx + 1 (-1) (-1) Fb¥EJ
=[-x-1/6 X’1b? ]: Fb? 1/EJ +1 (-1) (-1) Fb*/EJ
=(-b-1/6b) Fb’ /EJ +1 (-1) (-1) Fb/EJ=-1/6 Fb/EJ
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PROCEDIMENTO E RISULTATI 985260

ES>5.xxxx.035

L% = [2(1-2 b +x8b? ) 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(x¢ ) b2 13 dx = [1/3 0% ] b? 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ

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

%= [ (5% ) b 13 dx = [1/3 b* | b7 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ

L% =[0(1) b* vEI dx = [ x ]| b? 1/E
=(b)b*1EJ = bYEJ

L% =[0(1) b vEI dx = [ x ]| b* 1/EY
=(b) b’ 1EJ = bYEJ

1, = [2(-3 +9/2 x/b -3/2 x2Ib* ) Fb® 1/EJ dx = [-3 x +9/4 x2Ib -1/2 x°/b? || Fb? 1/
=(-3b+9/4b-1/2b) Fb® 1/EJ =-5/4 Fb’/EJ

1 = [(-3/2 b -3/2 xC1b? ) Fb? 1/EJ dx = [-3/4 X% -1/2 X2 || Fb? 1/E3
=(-3/4b-1/2b ) Fb® 1/EJ =-5/4 Fb’/EJ

1= [0(-3 +6 x/b -3 x2b* ) Fb? 1/EJ dx = [-3 x +3 X%/b - x*/b? ] Fb? 1/E
=(-3b+3b-b ) Fb® 1/EJ =- FbY/EJ

10= (-3 xb* ) Fb? 1/E dx = [- b ] Fb? 1/E
=(-b) Fo® VEJ =- FbYEJ

LY, =jZ(-3 ) Fo® VEJdx +1 (-1) (-1) FbY/EJ = [-3x ]z Fb? 1/EJ +1 (-1) (-1) Fb*/EJ
=(-3b) FO®1/EJ +1 (-1) (-1) Fb*EJ =-2 Fb’EJ

L, =ﬂ(-3 ) Fo® VEJ dx +1 (-1) (-1) Fb¥/EJ =[-3x ]: Fb?1/EJ +1 (-1) (-1) Fb%/EJ
=(-3b) Fb?1/EJ +1 (-1) (-1) FbYEJ = -2 Fb¥/EJ
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A= 143 mm’

J, = 35649. mm*

J,= 9072. mm*

J = 1283 mm*

Y, = 6.857 mm

Yo = 20.14 mm

T,= 780.N

M, = -351000. Nmm

Xp = 6.mm

u,= -12. mm

vV, =-20.14 mm

o, = -Mv/J, = -198.3 N/mm’
X, = 18. mm

v, =-20.14 mm

o, = -Mv/J, = -198.3 N/mm’
1, = TS, = 19.04 N/mm’
1,=TS/tJ, = 19.04 N/mm”
t.= 520. mm

0, = Vo*+31° = 201.1 N/mm’

01.02.24
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PROCEDIMENTO E RISULTATI 982481 ES>5.xxxx.039 PROCEDIMENTO E RISULTATI 982481 ES>5.xxxx.039

Quadro contributi PLV per iperstatica X=V,

- M M,(x) MM, MM, | [MM/Eddx |[XM,M /Eddx

AB b 0 -1/2Fb+1/2Fx 0 0

0 0
BAD 0 1/2Fx 0 0
BCb 0 1/2Fx 0 0

0 0
CBb 0 -1/2Fb+1/2Fx 0 0
CDV2b | © 1/2Fb-V2/4Fx 0 0 0 0
DE b 0 0 0 0

0 0
EDb 0 0 0 0
EF2b | 0 Fb-1/2Fx 0 0

0 0
FE2b | 0 -1/2Fx 0 0

GAD  |-b+x|3/2Fb-3/2Fx-1/2qx° |  -3/2Fb°+3Fbx-Fx>-1/2qx°  |b*2bx+x . ,
-11/24Fb*EJ| 1/3Xb*/EJ

AG b X | 1/2Fb-5/2Fx+1/2qx> 1/2Fbx-5/2Fx°+1/2gx° X2
FHb 0 Fx 0 0
0 0
HF b 0 -Fb+Fx 0 0
HI b b-x | -1/2Fb+Fx-1/2qx° |-1/2Fb*+3/2Fbx-3/2Fx*+1/2gx° | b*-2bx+x* . ,
, , , -1/8Fb*EJ | 1/3Xb%EJ
IHb -X 1/2gx -1/2gx X
HG b -b 3/2Fb -3/2Fb’ b . ,
, , -3/2Fb*/EJ Xb*/EJ
GHb b -3/2Fb -3/2Fb b
HG elongazione asta N,,c€clyc -Fb%EJ
A molla nodo -V, ,(V,,+XV,,)/K, -3/4Fb%/EJ | 1/4Xb*EJ
totali -23/6Fb%EJ | 23/12Xb%/EJ
iperstatica X=V, 2F

Sviluppi di calcolo iperstatica

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



PROCEDIMENTO E RISULTATI 982481
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b
L% = [2(1-2 b +x8b? ) 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(x¢ ) b2 13 dx = [1/3 0% ] b? 1/E3
=(1/3b) b* VEI = 13 bYEJ

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

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

%= [ (5% ) b 13 dx = [1/3 b* | b7 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ

L% =[0(1) b* vEI dx = [ x ]| b? 1/E
=(b)b*1EJ = bYEJ

L% =[0(1) b vEI dx = [ x ]| b* 1/EY
=(b) b’ 1EJ = bYEJ

b
LS = [0(-3/2 +3 xtb - ¥/ -1/2 x/6° ) Fb? 1/EJ dx = [-3/2 x +3/2 xb -1/3 /b -1/8 x'/b° | Fb? 1/E
o] o]

=(-3/2b+3/2b-1/3b-1/8b ) Fb® 1/EJ = -11/24 Fh*/EJ

b
LS = Jj(l/z x/b -5/2 x°Ib% +1/2 x°Ib® ) Fb’ 1/EJ dx = [1/4 /b -5/6 x*/b” +1/8 x'1b° ]| Fb® 1/E

=(1/4b-5/6 b+1/8 b ) Fb® 1/EJ = -11/24 Fb%/EJ

L= [*(-1/2 +3/2 /b -3/2 X% +1/2 x°/b° ) Fb? 1/E dx
o
2 3,2 4,370 2
= [-112 x +3/4 5%1b 172 X167 +1/8 x'1b° | | Fb? 1/E
=(-12b+3/4b-12b+1/8 b ) Fb® 1/EJ =-1/8 Fb*/EJ
b

L0= (-2 ¥ip° ) Fb? VE dx = [-1/8 x'1b° ]| Fb? 1/E

=(-1/8b) Fb® 1/EJ =-1/8 Fb*/EJ

L% = (-a/2) Fo? UEI dx -1 (-1) (-1) Fb¥EI = [-812x ] Fb? 1/EJ -1 (-1) (-1) Fb¥/E

=(-32b) Fb® 1/EJ -1 (-1) (-1) FbY/EJ =-5/2 Fb%/EJ

b
LY = J:(-3/2 )Fo’ UEJdx-1 (-1) (-1) Fb¥EI=[-3/2x] Fb’ UEJ -1 (-1) (-1) Fb¥EJ

=(-32b) Fb® 1/EJ -1 (-1) (-1) Fb*/EJ=-5/2 Fb%EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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>
47 A — A= 111.8 mm®
J, = 42133. mm*
J,= 2333. mm*
J,= 85.65 mm’*
Y, = 13.74 mm
Yo = 28.04 mm
" N= 235 N
T,= 470.N
y M, = 357200. Nmm
X, = 12.mm
v, =-28.04 mm
o, = N/A-Mv/J, = 239.8 N/mm’
y.= 3.mm
u, = -12. mm
o1 v, =-25.04 mm ,
R | P 0, = N/A-Mv/J, = 239.8 N/mm
=185 /i=1.8 . 2
o E % F 1, =TS, = 6.756 N/mm
D 1,=TStJ, = 6.756 N/mm”
N © < t.= 470. mm
mm o © F‘i F‘1 X K\‘l

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

0, = Vo’+31° = 240.1 N/mm’

01.02.24
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PROCEDIMENTO E RISULTATI 980874

ES>5.xxxx.046

Quadro contributi PLV per iperstatica X=V,

PROCEDIMENTO E RISULTATI 980874

ES>5.xxxx.046

- M M, (X) MM, MM,  |[M M /Eddx | [XM,M /Eddx
AB b 0 -3/2Fb+3/2Fx 0 0
0 0
BAb 0 3/2Fx 0 0
BCb 0 3/2Fx-1/2gx° 0 0
0 0
CBb 0 |-Fb+1/2Fx+1/2gx° 0 0
CDvV2b | 0 Fb-3v2/8Fx 0 0 0 0
DEb 0 1/4Fb-1/4Fx 0 0
0 0
EDb 0 -1/4Fx 0 0
EF 2b 0 Fb-1/2Fx 0 0
0 0
FE 2b 0 -1/2Fx 0 0
GAb b-x | -3Fb+3/2Fx -3Fb’+9/2Fbx-3/2FX? b%-2bx+x° , ,
, , -5/4Fb%EJ | 1/3XbYEJ
AG b -X 3/2Fb+3/2Fx -3/2Fbx-3/2Fx X
FHb 0 -3/4Fx 0 0
0 0
HF b 0 3/4Fb-3/4Fx 0 0
HI b -b+x | 5/2Fb-2Fx-1/20x” | -5/2Fb*+9/2Fbx-3/2Fx*-1/2gx° | b*-2bx+X* . ,
, , , , -7/8Fb%/EJ | 1/3XBYEJ
IHb X -3Fx+1/2gx -3FX +1/2gx X
HG b b | -13/4Fb+1/4Fx -13/4Fb*+1/4Fbx b’ , ,
, , |-25/8FbYEJ|  Xb’EJ
GHb -b 3Fb+1/4Fx -3Fb*-1/4Fbx b
HG elongazione asta N,,c€clyc Fb%/EJ
A molla nodo -V, ,(V,,+XV, /K, 1/4Xb*EJ
totali -17/4Fb%EJ | 23/12Xb*/EJ
iperstatica X=V, 51/23F
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24
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PROCEDIMENTO E RISULTATI 980874 ES>5.xxxx.046 PROCEDIMENTO E RISULTATI 980874 ESX5.xxxx.046

b
L% = [2(1-2 b +x8b? ) b? VEI dx = [ x - x%b +1/3 X°/b? ] b? 1/E3

=(b-b+1/3b) b’ 1/EI = 1/3 bYEJ 4r B
XX ( 2,2 2 ) 3210 12 35 A */fili ******* :j:Eﬁ ***** 4 c AT S mm2 4
L% = [2(x¢ ) b2 13 dx = [1/3 0% ] b? 1/E3 2 J,= 35649. mm
J, = 9072. mm*
=(3b) b* 1/EJ = 1/3 bYEJ | v
( ) X J,= 1283 mm*
L= (1 -2 xtb + % ) b 1/E3 dx = [ x - x2b +1/3 xb* | b7 1/E3 y, = -6.857 mm
— _ 2 - 3 Yo = 14.86 mm
(b-b+1/3b) b°1/EI = 1/3 b/bEJ N 175N
%= [ (5% ) b 13 dx = [1/3 b* | b7 1/E3 T,= 765.N
M, = -367200. N
=(13b) b2 1EI = 13 bYE] x mm
) y X,= 6.mm
L% =[0(1) b* vEI dx = [ x ]| b? 1/E u Y= 35.mm
2 3 u_= -12. mm
= 1/EJ = E )
(b)b*1/ES b/Jb N,
L% =[0(1) b vEI dx = [ x ]| b* 1/EY il 0,, = N/A-Mv/J, = 206.6 N/mm’
] = 18
=(b) b’ 1EJ = bYEJ X.= 18.mm
b y.= 35.mm
1, = [2(-3 +9/2 x/b -3/2 x2Ib* ) Fb® 1/EJ dx = [-3 x +9/4 x2Ib -1/2 x°/b? || Fb? 1/ o v, = 20.14 mm
18 J|Les o, = N/A-MV/J, = 206.6 N/mm’
=(-3b+9/4b-1/2b ) Fb* 1/EJ =-5/4 Fb’/EJ S e ——— g b e — T u
( ) ) ° e L J P =TS, = 18.67 NImm?
LS = Jj(-slz x/b -3/2 x’Ib” ) Fb® 1/EJ dx = [-3/4 x%/b -1/2 X°Ib® ] | Fb® 1/E i 1,= TSI, = 18.67 N/mm’

t.= 510. mm

C

—(. _ 2 - 3
=(-3/4b-1/2b ) Fb® 1/EJ =-5/4 Fb’/EJ mm o © 2 < 0, = Jo437 = 200.1 N’

430
136

L= [*(-5/2 +9/2 /b -3/2 XIb” -1/2 X*Ib* ) Fb® 1/EJ dx
o
b
= [-5/2 x +914 X1b -1/2 x°1b* -1/8 x*1b° ] Fb” 1/E
=(-5/2b+9/4b-1/2b-1/8 b ) Fb> 1/EJ =-7/8 Fb*/EJ
b
190= (-3 xb% +1/2 x1b* ) Fb? 1/EI dx = [- xib? +1/8 x'1b° | Fb? 1/E
=(-b+1/8b) Fb® 1/EJ =-7/8 Fb’/EJ
LY = ﬁ(-13/4 +1/4 x/b ) Fo? 1/EI dx +1 (-1) (-1) Fb*/EJ
b
=[-13/4 x +18*b ] Fo® 1EI +1 (-1) (-1) FbYE]
=(-13/4b+1/8b ) Fb® /EJ +1 (-1) (-1) Fb¥EJ =-17/8 Fb’/EJ
LY = _[Z(-3 -1/4 x/b ) Fb> VEJ dx + 1 (-1) (-1) Fb¥EJ
b
=[-3x-18xb ] FO’ UEI +1 (1) (-1) FbYE]
=(-3b-1/8b) Fb® /EJ +1 (-1) (-1) Fb¥EJ =-17/8 Fb*/EJ
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PROCEDIMENTO E RISULTATI 981822 ES>5.xxxx.051 PROCEDIMENTO E RISULTATI 981822 ESX5.xxxx.051

b
L% = [2(1-2 b +x8b? ) b? VEI dx = [ x - x%b +1/3 X°/b? ] b? 1/E3

_ ) 2 — 3
=(b-b+13b)b* VEI = 13 b’EJI . A= 184.6 mm’

-55 E
b
L% = [2(x¢ ) b2 13 dx = [1/3 0% ] b? 1/E3 J, = 104229, mT4
J,= 18662. mm
=(3b) b* 1/EJ = 1/3 bYEJ v
( ) X J,= 158.3 mm*
L= (1 -2 xtb + % ) b 1/E3 dx = [ x - x2b +1/3 xb* | b7 1/E3 y, = 14.95mm
— _ 2 - 3 Yy = 33.94 mm
(b-b+1/3b) b°1/EI = 1/3 b/bEJ N rm 7N
%= [ (5% ) b 13 dx = [1/3 b* | b7 1/E3 T, =-668.2 N
M, = 642600. N
=(13b) b2 1EI = 13 bYE] y x mm
N Xn, = 12.mm
L% =[0(1) b* vEI dx = [ x ]| b? 1/E Up= -12.mm
2 3 v_ =-33.94 mm
= 1/EJ = bYE m
(b)b° vE) = b7 Jb o,, = NIA-Mv/J, = 208. N/mm®
L% =[0(1) b vEI dx = [ x ]| b* 1/EY X, = 24.mm
V. =-33.94 mm
=(b) b’ 1EI = bYEJ ©
(b) . ] 0, = N/A-Mv/J, = 208. N/mm’
1%, = [0(-2 +3 x/b - xib? ) Fb? UEI dx = [-2 x +312 xb -1/3 xb* | Fb? 1/E] Jo Ae————— ¢ 1, =TS, = 9.309 N/mmz
B =TS, = 9.399 N/
=(-2b+3/2b-1/3b ) Fb? 1/E] =-5/6 FbY/EJ K u mm
) N < © © t,= 630.mm
LS = Jj(- xib - x°1b ) Fb? 1/E dx = [-1/2 b -113 X*Ib* | | Fb? 1/EJ mm 2 - S °o _x 3 0, = Vo’+31° = 208.7 NImm®

=(-12b-1/3b ) Fb® 1/EJ =-5/6 Fb’/EJ
b
1= J0(-3 +6 x/b -3 x2b* ) Fb? 1/EJ dx = [-3 x +3 X%/b - x°/b? ] Fb? 1/E
=(-3b+3b-b ) Fb® 1/EJ =- FbY/EJ
10= (-3 xb* ) Fb? 1/E dx = [- b ] Fb? 1/E
=(-b) Fo® VEJ =- FBYEJ
LY = ﬁ(-slz +1/2 x/b ) Fo? /EJ dx + 1 (-1) (-1) Fb*/EJ
=[-512x +1/4 %% ] Fb? UEI +1 (1) (1) FbYE]
=(-5/2b+1/4b ) Fb? 1/E] +1 (-1) (-1) Fb%/EJ =-5/4 Fb/EJ
LY = _[Z(-z 12 x/b ) Fo? VEJ dx + 1 (-1) (-1) Fb¥EJ
=[-2x-1/4 XIb ]: Fb> 1/EJ +1 (-1) (-1) Fb¥/EJ
=(-2b-1/4b) Fo® /EJ +1 (-1) (-1) Fb¥EJ =-5/4 Fb*/EJ
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PROCEDIMENTO E RISULTATI 981482 ES>5.xxxx.067 PROCEDIMENTO E RISULTATI 981482 ESX5.xxxx.067

b
L = J:(l -2x/b +x°1b*) b* VEI dx = [ x - x°Ib +1/3 x> | | b* 1/E] a9 A *7;7”%;%”4 c A= 157. mm’ )
_ 2 _ 3 J,= 72847.mm
=(b-b+1/3b)b*1EI =1/3 b /|sz 3= 9072, mm*
L% = [2(x¢ ) b2 13 dx = [1/3 0% ] b? 1/E3 3= 133 mm'
=(1/3b) b* U/EJ = 1/3 bY/EJ Yo =-9.929 mm
b Yo = 21.13 mm
L= [ (1 -2 x1b + X2 ) b LEI dx = [ x - b +1/3 0% | b 1/ED T = 800.N
o o y
M, = - N
=(b-b+1/3b) b>1/E] = 1/3 bYEJ x = -568000. Nmm
b Xp = 6.mm
%= [ (5% ) b 13 dx = [1/3 b* | b7 1/E3 Y . y,= 49.mm
— 2 - 3 u,= -12. mm
=(13b) b*1EI = 1/3 bb /EJ V= 2787 mm
Lic =J:(1) b* VEI dx = [ x ] b” 1/E o, =-Mv/, = 217.3 Nimm’
=(b)b*1EI = bYEJ X, = 18.mm
b y.= 49.mm
L :_[2(1 ) b* UEIdx =[x ], b VEI v, = 27.87 mm 2
T =-Mv/J, = 217.3 N/mm
=(b)b*1/EI = bYEJ =18 | =xs 0, = -MviJ,
() 0 E C—— = Jr 1, = TSI, = 13.22 N/mm®
Xo _ 2,2 2 _ 2 32 7° o2 s el 2
Lga —F(-l +3 x/b -2 x°/b ) Fb" 1/EJ dx = [ x +3/2 x°/b -2/3 x°/b ] Fb" 1/EJ T.=TS/J = 13.22 N/mm
o o g u
— 2 — 3 t,= 800. mm
=(-b+32b-2/3b) Fb* L/EJ =-1/6 Fb*/EJ mm 0 = . 8 8 At o186 N

o

b
LS = ﬂ( xib -2 x°1b° ) Fb? 1/E3 dx = [1/2 x%/b -2/3 x°Ib* ] Fb® 1/E
=(1/2b-2/3b) Fb* 1/EJ = -1/6 Fb*/EJ
b
LY =_[Z(-1 ) Fo’ LUEJdx-1 (-1) (1) FbEI=[-x] Fb’ L/EJ -1 (-1) (-1) FbYEJ
=(-b)Fb®VEJ -1 (-1) (-1) FbY/EI=-2 FbY/EJ
L =_[§(—1 ) Fo® VEJ dx -1 (-1) (-1) FbEJ = [-x ]b Fb? 1/EJ -1 (-1) (-1) Fb¥/EJ
=(-b)Fb®VEJ -1 (-1) (-1) FbYEI=-2 FbY/EJ
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PROCEDIMENTO E RISULTATI 983213 ESX5.xxxx.111

PROCEDIMENTO E RISULTATI 983213

ES>5.xxxx.111

L% = [2(1-2 b +x8b? ) 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(x¢ ) b2 13 dx = [1/3 0% ] b? 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ

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

%= [ (5% ) b 13 dx = [1/3 b* | b7 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ

L% =[0(1) b* vEI dx = [ x ]| b? 1/E
=(b)b*1EJ = bYEJ

L% =[0(1) b vEI dx = [ x ]| b* 1/EY
=(b) b’ 1EJ = bYEJ

1%, = [2(1/2 -1/2 xib ) Fb? 1/EJ dx = [1/2 x -1/4 x¢b | Fb? 1/E3
=(12b-1/4b) Fb® 1/EJ = 1/4 Fb%EJ

1 = [2(1/2 b ) Fbo? 1/E3 dx = [1/4 580 | Fb? 1/E
=(14b) Fo® 1/EJ = 1/4 FbEJ

L= [0(-1 +x/b ) Fb* VEJ dx = [- x +1/2 X%Ib ] Fb? 1/E3
=(-b+1/2b) Fb’ 1/EJ =-1/2 Fb/EJ

L9= (- xib ) Fb® VEI dx = [-1/2 b | Fb? 1/E
=(-1/2b) Fb® VEJ =-1/2 Fb%EJ

LY = jZ(z -2 x/b +1/2 X’/b® ) Fb* 1/EJ dx -1 (-1) (-1) Fb¥EJ
=[2x - XIb +1/6 10 ]Z Fb? 1/EJ -1 (-1) (-1) Fb¥/EJ
=(2b-b+1/6b) Fo® 1/EJ -1 (-1) (-1) Fb¥EJ = 1/6 Fb*/EJ

LY = _[2(1/2 +x/b +1/2 X*Ib> ) Fb® L/EJ dx - 1 (-1) (-1) Fb*/EJ
=[1/2 x +1/2 1o +1/6 x*/b° ]z Fb® 1/EJ -1 (-1) (-1) Fb¥/EJ
=(1/2b+12b+1/6b ) Fb® 1/EJ -1 (-1) (-1) Fb¥EJ = 1/6 Fb/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24
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A= 114.8 mm’

J, = 48377.mm*
J,= 2333. mm*
J,= 86.65 mm*

Yo = 14.74 mm

Yg= 29.7mm

T,= -720.N

M, = -338400. Nmm
X, = 12.mm

V= -29.7mm

o, = -Mv/J, = -207.8 N/mm’
y.= 3.mm

u,= -12. mm

c
V.= -26.7 mm

o, = -Mv/J, = -207.8 N/mm’
.=TSItJ, = 9.549 N/mm?
.= TSI, = 9.549 N/mm*
c -

0, = Vo’ +31> = 208.4 N/mm’

o
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PROCEDIMENTO E RISULTATI 958561 ES>5.xxxx.134 PROCEDIMENTO E RISULTATI 958561 ES>5.xxxx.134

b
L% = [2(1-2 b +x8b? ) b? VEI dx = [ x - x%b +1/3 X°/b? ] b? 1/E3

>
=(b-b+1 2 1/EJ = 1/3 bYE -1, B =1,
(b-b+13b)b°1EI =13 b/bJ - = ST N A s 1042 mi
L% = [2(x¢ ) b2 13 dx = [1/3 0% ] b? 1/E3 J, = 33478, mT“
J, = 1856. mm
=(3b) b* 1/EJ = 1/3 bYEJ v
( ) X J,= 80.43 mm*
L= (1 -2 xtb + % ) b 1/E3 dx = [ x - x2b +1/3 xb* | b7 1/E3 y,= 11.78 mm
— _ 2 - 3 Yo = 25.21 mm
(b-b+1/3b) b°1/EI = 1/3 b/bEJ u N a0 N
%= [ (5% ) b 13 dx = [1/3 b* | b7 1/E3 T,= -600. N
M, = -306000. N
=(13b) b2 1EI = 13 bYE] y x mm
) X, = 11.mm
L% =[0(1) b* vEI dx = [ x ]| b? 1/E Vy, = -25.21 mm
(b))’ 1E = bUEI a,, = N/A-Mv/J, = -232.8 N/mm’
XX 2 b 2 Ye=  3.mm
L% =[0(1) b vEI dx = [ x ]| b* 1/EY u = -11.mm
V., =-22.21 mm
=(b) b’ 1EI = bYEJ oTe ©
(b) o] | P 0, = NIA-MV/J, = -232.8 N/mm®
Xo 2,2 2 2 3,27° -2 t=1.8"M/1=1.8 c " u )
LS = J';(-wz +11/2 /b -2 X10° ) Fb? LEJ dx = [-7/2 x +11/4 X1 -2/3 x*/b” | | Fb? 1/E] Jo E—— 1, =TS, = 9.761 N/mm
D =TSJ, = 9.761 N/mm’
=(-7/2b+11/4b-2/3b ) Fb? /EJ = -17/12 FbY/E Ta u mm

t.= 240. mm
0, =Vo’+31° = 233.4 N/mm’

1 = [(-3/2 b -2 x1b? ) Fb2 1/EJ dx = [-8/4 X¥1b -2/3 X2 ]| Fbo? 1/E3 mm o o
=(-3/4b-2/3b ) Fb® 1/EJ =-17/12 Fb¥/EJ

1= J0(-3 +6 x/b -3 x2b* ) Fb? 1/EJ dx = [-3 x +3 X%/b - x°/b? ] Fb? 1/E
=(-3b+3b-b ) Fb® 1/EJ =- FbY/EJ

10= (-3 xb* ) Fb? 1/E dx = [- b ] Fb? 1/E
=(-b) Fb® VEJ =- FbYEJ

1% = (-2 +xb ) Fb> UEI dx + 1 (-1) (-1) FbYEJ
=[-012x +1/2 %% ] Fb? VEI +1 (1) (1) FbYE]
=(-92b+1/2b) Fb? 1/E] +1 (-1) (-1) Fb%/EJ=-3 Fb¥EJ

LY = _[Z(-wz -x/b) Fo® /EJ dx +1 (-1) (-1) FbY/EJ
=[-72x-1/2 leb]z Fb? 1/EJ +1 (-1) (-1) Fb*/EJ
=(-72b-1/2b) Fo® 1/EJ +1 (-1) (-1) Fb¥EJ =-3 Fb*/EJ
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PROCEDIMENTO E RISULTATI 983331

ES>5.xxxx.136

b
L% = [2(1-2 b +x8b? ) 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(x¢ ) b2 13 dx = [1/3 0% ] b? 1/E3
=(1/3b) b* VEI = 13 bYEJ

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

=(b-b+1/3b) b* 1/EJ = 1/3 b%EJ
%= [ (5% ) b 13 dx = [1/3 b* | b7 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ
L% =[0(1) b* vEI dx = [ x ]| b? 1/E
=(b)b*1EJ = bYEJ
L% =[0(1) b vEI dx = [ x ]| b* 1/EY
=(b) b’ 1EJ = bYEJ
1%, = [2(1/2 -1/2 xib ) Fb? 1/EJ dx = [1/2 x -1/4 x¢b | Fb? 1/E3
=(12b-1/4b) Fb® 1/EJ = 1/4 Fb%EJ
1 = [2(1/2 b ) Fbo? 1/E3 dx = [1/4 580 | Fb? 1/E
=(14b) Fo® 1/EJ = 1/4 FbEJ
LY = _[2(3/2 -x/b) Fb® /EI dx -1 (-1) (-1) FbY/EJ
=[32x-1/2xb]) Fb? VEJ -1 (-1) (-1) FbYE]
=(3/2b-1/2b) Fb’ 1/EJ -1 (-1) (-1) Fb/EI=0
L, =[(1/2+ b ) Fb? VEI dx -1 (-1) (-1) FbY/EJ
[1/2 x +1/2 X*1b ]Z Fb? 1/EJ -1 (-1) (-1) Fb*/EJ
(172b+12b) FO® 1/EJ -1 (-1) (-1) Fb’EI=0

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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ES>5.xxxx.136

m
=1.8 B =18
7 N e J ¢
b
y
u
D
t=1.8 “||| =x8
Jo EfF—F—F————"""-"">"-+—<*F—"""""—"—"—— -
D
~ (2} <
mm et = LB O

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

A= 147.4 mm’
J, = 53868. mm*
J,= 7969. mm*
J = 1271 mm*
Y, = -7.686 mm
Yo = 18.87 mm
T,= -930.N

M, = -457250. Nmm
Xn = 5.mm
Y= 43.mm

u. = -12. mm

vV, = 24.13 mm
0, =-Mv/J, = 204.8 N/mm’
X,

m

.= 17.mm
y.= 43.mm
v, = 24.13 mm

o, =-Mv/J, = 204.8 NImm’

. -

1,=TS/tJ, = 17.99 N/mm’
1,=TS/J, = 17.99 N/mm”
t,= 310. mm

0, = Va*+31% = 207.1 N/mm?

o

01.02.24
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PROCEDIMENTO E RISULTATI 980904 ESX5.xxxx.153

ESZ5.xxxx.153

L% = [2(1-2 b +x8b? ) 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(x¢ ) b2 13 dx = [1/3 0% ] b? 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ

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

%= [ (5% ) b 13 dx = [1/3 b* | b7 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ

L% =[0(1) b* vEI dx = [ x ]| b? 1/E
=(b)b*1EJ = bYEJ

L% =[0(1) b vEI dx = [ x ]| b* 1/EY
=(b) b’ 1EJ = bYEJ

Lo = jZ(-z +5/2 X/ -1/2 X’Ib® ) Fb* 1/EJ dx + 1 (-1) (-1) Fb%/EJ
= [-2 x +5/4 X°Ib -1/6 X*/b° ]z Fb? 1/EJ +1 (-1) (-1) Fb¥/EJ
=(-2b+5/4b-1/6 b)) Fb® 1/EJ +1 (-1) (-1) FbY/EJ = 1/12 Fb/EJ

L% = jj(-3/2 x/b -1/2 X’Ib* ) Fb® 1/EJ dx + 1 (-1) (-1) Fb%/EJ
=[-3/4 X’1b -1/6 x3/b2]: Fb? 1/EJ +1 (-1) (-1) FbY/EJ
=(-3/4b-1/6 b ) Fb> 1/EJ +1 (-1) (-1) Fb¥EJ = 1/12 Fb/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24
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A= 168. mm’

J, = 57624. mm*

J,= 16674. mm*

J,= 150.1 mm*

Y, = 10.83 mm

Yo = 25.95 mm
T,=-1375.N

M, =-506000. Nmm

Xn, = 11.mm

u,= -12. mm

vV, =-25.95 mm

0,, = -MV/J, = -227.9 N/mm’
X, = 23.mm

vV, =-25.95mm

o, = -Mv/J, = -227.9 N/mm’
1, =TS, = 26.75 N/mm’
1,=TStJ, = 26.75 N/mm”

t. = 550. mm
0, = Vo*+31° = 232.5 N/mm’

01.02.24
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PROCEDIMENTO E RISULTATI 986207 ES>5.xxxx.166 PROCEDIMENTO E RISULTATI 986207 ES>5.xxxx.166

b 18 Bi=18
L% = [2(1-2 b +x8b? ) b? VEI dx = [ x - x%b +1/3 X°/b? ] b? 1/E3 36 N p—— o 7 A= 140.4 mm’
J, = 36966. mm*
=(b-b+1 2 1/EJ = 1/3 bYE ¥ u
(b-b+13b)b° VEI = 1/3 b/bJ » 2 7960,
L% = [2(x¢ ) b2 13 dx = [1/3 0% ] b? 1/E3 3= 124.8 mm*
=(13b) b?1UEI = 1/3 bY/EI Yo =-6.325 mm
b Yo = 15.69 mm
L= jZ(l -2x/b +x°/b? ) b* VEI dx = [ x - X’/b +1/3 x*/b* ] | b” 1/E N = -520. N
- 2 - 3 T, =-1300. N
=(b-b+1/3b)b*1/EI =1/3 b /bEJ VI = -382200. N
%= [ (5% ) b 13 dx = [1/3 b* | b7 1/E3 y X, = 5 .mm
u = 36
=(13b) b2 1EI = 13 bYE] Yim mm
b U,= -12. mm
L =_[Z(1) b* VEJ dx = [ x ] b” 1/EI v, = 20.31 mm
— NJ/A- - 2
—(b) b’ 1E = bYE ] 0, = NJA-MV/J, = 206.3 N/mm
b X, = 17.mm
L :_[2(1 ) b* UEIdx =[x ], b VEI y.= 36.mm
V.= 20.31 mm
=(b) b’ 1EI = bYEJ o o
(b) . =18 || K= 0, = N/A-Mv/J, = 206.3 N/mm”
Lo = JZ( xib - XIb° ) Fb LEJ dx = [1/2 /b -1/3 x*/b” | | Fb? 1/E] Jo S S ———— B e ——— ] F o1,=TSMI, = 30.85 N/mm’
b =TS'1tJ, = 30.85 N/mm’
=(12b-1/3b) Fb® 1/EJ = 1/6 Fb%EJ Tg u mm
t.= 520. mm

429
134

(3
0, =Vo’+31° = 213.1 N/mm’

1 = [2(xtb - xib? ) Fb? 1/EJ dx = [1/2 X% -1/3 X2 || Fb? 1/E3 mmo e w
=(1/2b-1/3b) Fb* 1/EJ = 1/6 Fb%/EJ
LY = _[2(3/2 -2 x/b +1/2 X’/b* ) Fb? VEJ dx -1 (-1) (-1) FbEJ
= [312x- X%Ib +1/6 1% ]| Fb? VEJ -1 (1) (-1) Fb¥/Ed
=(3/2b-b+1/6b) Fb’ 1/EJ -1 (-1) (-1) Fb¥EJ =-1/3 Fb*/EJ
LY = jj( x/b +1/2 X’Ib> ) Fb® 1/EJ dx -1 (-1) (-1) Fb/EJ
=[1/2 %0 +1/6 X/b? ]Z Fb?1/EJ -1 (-1) (-1) Fb*/EJ
=(12b+1/6 b)) Fb* 1/EJ -1 (-1) (-1) Fb¥/EJ = -1/3 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24
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PROCEDIMENTO E RISULTATI 987434

ES>5.xxxx.186

Quadro contributi PLV per iperstatica X=V,

PROCEDIMENTO E RISULTATI 987434

ES>5.xxxx.186

- M M,(x) MM, MM, | [MM/Eddx |[XM,M /EJdx
AB b 0 0 0 0
0 0
BAb 0 0 0 0
BCb 0 0 0 0
0 0
CBb 0 0 0 0
CDvV2b | 0 ~V2/4Fx 0 0 0 0
DEb 0 1/2Fb-1/2Fx 0 0
0 0
EDb 0 -1/2Fx 0 0
EF 2b 0 0 0 0
0 0
FE 2b 0 0 0 0
GAD b-x |-1/2Fb+Fx-1/2gx|-1/2Fb*+3/2Fbx-3/2Fx°+1/2gx° | b*-2bx+x" . ,
, , , -1/8Fb*EJ | 1/3Xb%EJ
AG b -X 1/2gx -1/2gx X
FHb 0 -1/2Fx 0 0
0 0
HF b 0 1/2Fb-1/2Fx 0 0
HI b -b+x | 3/2Fb-Fx-1/2qx° | -3/2Fb*+5/2Fbx-1/2Fx*-1/2gx° | b>-2bx+x* . ,
, , , ,  |-13/24Fb%EJ|  1/3Xb7/EJ
IHb X -2Fx+1/2gx -2FX"+1/2gx X
HG b b -2Fb+3/2Fx -2Fb*+3/2Fbx b . ,
, , -5/4Fb°/EJ Xb*EJ
GHb -b | 1/2Fb+3/2Fx -1/2Fb’-3/2Fbx b
HG elongazione asta N,,c€clyc Fb%/EJ
A molla nodo -V, ,(V,,+XV,,)/K, 1/4Xb*/EJ
totali -11/12Fb*EJ | 23/12Xb*EJ
iperstatica X=V, 11/23F
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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b
L% = [2(1-2 b +x8b? ) b? VEI dx = [ x - x%b +1/3 X°/b? ] b? 1/E3

cm
=(b-b+1/3b) b*1/EJ = 1/3 bYEJ L1'g B =18 )
_44 N p—— o JcC A= 170. mm
Lxx_r( 2/b2)bz _[ 3 2]b 2 _ 4
a6 = J L X VEJ dx =|1/3x7/b" | b 1/EJ i J, = 63618. mm4
=(1/3b) b* 1/EJ = 1/3 bYEJ jv__ 11;5: 774an?
b e ‘
L= (1 -2 xtb + % ) b 1/E3 dx = [ x - x2b +1/3 xb* | b7 1/E3 Y, = -11.4 mm
— _ 2 - 3 Yy = 16.88 mm
(b-b+1/3b) b°1/EI = 1/3 b/bEJ T - 820N
%= [ (5% ) b 13 dx = [1/3 b* | b7 1/E3 M, = 492000. Nmm
= 11
=(13b) b2 1EI = 13 bYE] y m =22 MM
) Y= 44.mm
L% =[0(1) b* vEI dx = [ x ]| b? 1/E " Up= -12.mm
2 3 v, = 27.12 mm
= 1/EJ = E 4
QLECERIE X o,, = -Mv/J, = -209.8 N/mm’
L% =[0(1) b vEI dx = [ x ]| b* 1/EY X,= 23.mm
= 44. mm
=(b) b’ 1EI = bYEJ Ye
( ) [ V.= 27.12 mm
1%, = [2(-1/2 4872 x/b 312 x2Ib* +1/2 xIb® ) Fb? 1/EJ dix s i (| I o, = -Mv/J, = -209.8 N/mm®
_ 2 3, 2 4,31P 2 10 ERk—1—----———-—"——— —— = — = —— —— — — — — — — - F TC = TS*/tJu = 15.1 N/mm2
= [-12 x +314 x°1b -1/2 1o +1/8 xIb° | | Fb 1/E ~—— C=TSKI = 151 Nimm?
=(-1/2b+3/4b-1/2b+1/8b ) Fb* 1/E] =-1/8 Fb’/EJ . | . o 1= 1640.mm
mm ° = & 0 S 0, = Vo’+31° = 211.4 Nimm’

L = [2(-1/2 1° ) Fb 1/E3 dx = [-1/8 x'1b° ] Fb? 1/E3
=(-/8b) Fb* 1/EJ =-1/8 FbEJ
1= [ (812 +5/2 xib -1/2 x1b® 172 X°Jb® ) Fb® 1/EJ dx
= [-3/2 x +5/4 xC1b -1/6 x°/b -1/8 X' ]| Fb? 1/E
=(-312b +5/4b-1/6 b-1/8 b ) Fb” 1/EJ =-13/24 Fb*/EJ
190= (-2 xb? +1/2 x1b™ ) Fb? UE dx = [-2/3 x¥1b? +1/8 x'1b° | Fb? 1/E3
=(-2/3b+1/8b ) Fb® 1/EJ =-13/24 Fh%EJ
L = ﬂ(-z +3/2x/b ) Fb? 1/EI dx +1 (-1) (-1) Fb*/EJ
=[-2x+3/4 X'Ib ]Z Fb® 1/EJ +1 (-1) (-1) Fb¥EJ
=(-2b+3/4b) Fb’ 1/EJ +1 (-1) (-1) FbY/EJ=-1/4 FbEJ
L, = [(-v2-312 x/b ) FO* UEJ dx + 1 (-1) (-1) FbYE]
=[-v2x-3/4 b ] Fb? UED +1 (-1) (-1) FbY/EJ
=(-1/2b-3/4b) Fb® 1/EJ +1 (-1) (-1) Fb*EJ =-1/4 Fb*EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 01.02.24
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PROCEDIMENTO E RISULTATI 981458

ES>5.xxxx.192

L% = [2(1-2 b +x8b? ) 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(x¢ ) b2 13 dx = [1/3 0% ] b? 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ

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

%= [ (5% ) b 13 dx = [1/3 b* | b7 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ

L% =[0(1) b* vEI dx = [ x ]| b? 1/E
=(b)b*1EJ = bYEJ

L% =[0(1) b vEI dx = [ x ]| b* 1/EY
=(b) b’ 1EJ = bYEJ

1%, = [2(1/2 +1/2 xJb - X¥1b? ) Fio? /3 dx = [1/2 x +1/4 X% -1/3 xib? | Fb? 1/E3
=(1/2b+1/4b-1/3b ) Fb® 1/EJ =5/12 Fb%EJ

1 = [°(3/2 xib - X216 ) Fbo? 1/E dx = [314 %21 -1/3 x1b? | Fb? 1/E
=(3/4b-1/3b) Fb* 1/EJ =5/12 Fb%/EJ

LY = _[2(2 -3/2x/b ) Fb® 1/EJ dx -1 (-1) (-1) Fb¥EJ
=[2x-3/4 leb]z Fb? 1/EJ -1 (-1) (-1) Fb*/EJ
=(2b-3/4b) Fb* 1/EJ -1 (-1) (-1) Fb%/EJ=1/4 Fb%EJ

LY = jZ(l/z +3/2x/b ) Fb* 1/EI dx -1 (-1) (-1) FbY/EJ

1/2 x +3/4 XIb ]Z Fb®1/EJ -1 (-1) (-1) Fb¥EJ

(172b+3/4b) FO* 1/EJ -1 (-1) (-1) Fb’/EJ = 1/4 Fb/EJ

PROCEDIMENTO E RISULTATI 981458

ES>5.xxxx.192
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 160.4 mm’
J, = 94901. mm*
J, = 7969. mm*
J, = 1314 mm*
Y, =-10.29 mm
Yy = 24.86 mm

N = -590. N
T,=-1180. N

M, = -672600. Nmm
X, = 5.mm
Y= 56.mm

u, = -12. mm

vV, = 3L14 mm

0, = N/A-Mv/J, = 217. N/mm?
X, = 17.mm

y.= 56.mm

v, = 3114 mm

0,= N/A-Mv/J, = 217. N/mm’
1, =TS, = 16.73 N/mm’
1,= TS/, = 16.73 N/mm”
t,= 590. mm

C

0,=Vo’+31° = 219. N/mm’

01.02.24
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PROCEDIMENTO E RISULTATI 957662

ES>5.xxxx.193

L% = [2(1-2 b +x8b? ) 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(x¢ ) b2 13 dx = [1/3 0% ] b? 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ

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

%= [ (5% ) b 13 dx = [1/3 b* | b7 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ

L% =[0(1) b* vEI dx = [ x ]| b? 1/E
=(b)b*1EJ = bYEJ

L% =[0(1) b vEI dx = [ x ]| b* 1/EY
=(b) b’ 1EJ = bYEJ

Lo = jZ(-z +5/2 X/ -1/2 X’Ib® ) Fb* 1/EJ dx + 1 (-1) (-1) Fb%/EJ
= [-2 x +5/4 X°Ib -1/6 X*/b° ]z Fb? 1/EJ +1 (-1) (-1) Fb¥/EJ
=(-2b+5/4b-1/6 b)) Fb® 1/EJ +1 (-1) (-1) FbY/EJ = 1/12 Fb/EJ

L% = J:(-S/Z x/b -1/2 X’Ib* ) Fb® 1/EJ dx + 1 (-1) (-1) Fb%/EJ
=[-3/4 X’1b -1/6 x3/b2]: Fb? 1/EJ +1 (-1) (-1) FbY/EJ
=(-3/4b-1/6 b ) Fb> 1/EJ +1 (-1) (-1) Fb¥EJ = 1/12 Fb/EJ
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A= 114.2 mm’

J, = 53392, mm*

J,= 1856. mm*

J,= 83.76 mm*

Y, = -14.92 mm

Yo = 22.32 mm

T,= -850.N

M, =-394400. Nmm

Xn, = 11.mm

Y= 53.mm

vV, = 30.68 mm

o, =-Mv/J, = 226.6 N/mm’
y.= 2.mm

u,= -11. mm

v, =-20.32 mm

o, =-Mv/J, = 226.6 N/mm?
1,=TSJ, = 10.55 N/mm’
1,=TS/tJ, = 10.55 N/mm”

t.= 340.mm
0, = Vo*+31° = 227.3 N/mm’
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