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PROCEDIMENTO E RISULTATI 218726 Cl02.xxxx.001 PROCEDIMENTO E RISULTATI 218726 Cl02.xxxx.001
Gm
L% = (Em?) vEd dx = [13 302 ]° 1/ES 4 LS A= 118.8 mm?
BC ° ° ¢
_ _ J, = 57498. mm*
=(13b) VEJ = 13 bIEJ b . J,= 2333. mm*
%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES 3= 87.08 mm’
i B Y, =-16.09 mm
=(b-b+1/3b) 1/EJb— 13 b/EJ Y, = 22.09 mm
L% =0(1) vEIdx=[x]] VEI N=-270.N
T,= -675.N
= = y
( b ) 1/EJ b/EJ X M, = -378000. Nmm
L% =0(1) vEIax=[x]. vEI ’ Xp = 12.mm
u Y= 54.mm

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

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

%= ["(50?) v dx = [13 b2 )] VED
=(1/3b) 1/EJ = 1/3 b/EJ I A Ft=1-8\; /:1-84 c
1% = [2(5/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [5/4 xb -1/2 X*/b? || Fb 1/E3 ]
=(5/4b-1/2b) Fb 1/E] = 3/4 Fb’/E mm o o N @ 43

b
L =j2(1 +1/2 x/b -3/2 X°16* ) Fb 1/EJ dx = [ x +1/4 x%/b -1/2 X’Ib* ] | Fb 1/EJ
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ
b
1 = [*(3/2 xtb -3/2 x2b* ) Fb 1/E3 dx = [3/4 xb -1/2 x1b? ] Fb 1/E
=(3/4b-1/2b) Fb 1/EJ = 1/4 Fb’/EJ
b
1% = [2(3/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [3/4 xb -1/2 X*b2 ], Fb 1/E3
=(3/4b-1/2b) Fb 1/EJ = 1/4 Fb’/EJ
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vV, = 3191 mm

o, = N/A-Mv/J, = 207.5 N/mm’
y.= 2.mm

u,= -12. mm

v, =-20.09 mm

0, = NIA-MV/J, = 207.5 N/mm’
1,=TS/tJ, = 8.091 N/mm’
1,=TS/tJ, = 8.091 N/mm”
t.= 270. mm

C

o, = Vo’+31° = 208. N/mm’
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PROCEDIMENTO E RISULTATI 209802

Cl02.xxxx.002

%=L ) v dx = [13 2]} VED

=(v3b) VEI =13 b/EJ

L% =[(1-2xb +xb* ) UEI dx= [ x - xb +1/3 X ]
=(b-b+13b) VEJ =1/3 b/EJ
L% =0(1) vEIdx=[x]] VEI

=(b) 1/EJ = b/EJ

L% =0(1) vEIax=[x]. vEI

=(b) 1EJ = b/EJ

L% =[(1 -2 xb +x0? ) UEI dx= [ x - xb +1/3 b ]
=(b-b+13b) VEJ =13 b/EJ
%= ["(50?) v dx = [13 b2 )] VED

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

b
1% = [2(5/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [5/4 xb -1/2 X*/b? || Fb 1/E3
=(5/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ
b
L =j2(1 +1/2 x/b -3/2 X°16* ) Fb 1/EJ dx = [ x +1/4 x%/b -1/2 X’Ib* ] | Fb 1/EJ
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ
b
1 = [*(3/2 xtb -3/2 x2b* ) Fb 1/E3 dx = [3/4 xb -1/2 x1b? ] Fb 1/E
=(3/4b-1/2b) Fb 1/EJ = 1/4 Fb’/EJ
b
1% = [2(3/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [3/4 xb -1/2 X*b2 ], Fb 1/E3
=(3/4b-1/2b) Fb 1/EJ = 1/4 Fb’/EJ
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A= 162. mm’

J, = 89755. mm*
J,= 9072. mm*

J, = 1346 mm*

Y, = 11.06 mm

Yy = 30.6 mm

N = -820.N
T,=-1025. N

M, = -625250. Nmm
X, = 6.mm

u,= -12. mm

v, = -30.6 mm

o,, = N/A-Mv/J, = -218.2 N/mm’
X, = 18.mm

v, = -30.6 mm

. = N/A-MV/J, = -218.2 N/mm®
=TS, = 15.1 N/mm’

~ Qq

1, =TS/, = 15.1 N/mm®
t.= 410. mm
o, = Vo*+31° = 219.8 N/mm’

20.03.25
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PROCEDIMENTO E RISULTATI 226695 Cl02.xxxx.003 PROCEDIMENTO E RISULTATI 226695 Cl02.xxxx.003

b =
L= [(xp*) vEI dx= [13xp°]] 1/E 54 E ——— e 3 A= 1836mm’
_ 4
=(13b) VEJ = 13 bIEJ ‘J]“: igg;goﬁr?nr?
b v )
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3 3= 158. mm*
=(b-b+13b) VEI =1/3 b/EJ z C e
b 9= 7=
L% =0(1) vEIdx=[x]] VEI u N = -340.N
T,=-1020. N
=(b) VEJ = b/EJ /
M, = -673200. Nmm
L% =[0(1) vEIdx=[x] VEI ' X, = 12.mm
DC o o m !
= -12.
=(b) 1/EJ = b/EJ \ij - 33 35mr:m
b m T T
%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3 0y = NIA-MV/J, = -226. N/mm”
= 24
=(b-b+1/3b) 1/EJ = 1/3 b/EJ \f _ a3 35m nTm
b T N
L :jZ( X’Ib*) UEI dx = [1/3 %07 | 1EI Oy 1 t_lG;T 0, = NIA-MV/, = -226. N/mm?
] — = =TS'HJ, = 14.67 N/mm’
=(v3b) 1EI = 1/3 b/EJ ° A E ~ 3 ¢ :° _ Tzﬁj“ _ 27 N;:mz
b 6= .= 14
L% = [ (3 x1b 2 X ) Fb /EJ dx = [3/2 /b -2/3 % | Fb 1/E t,= 340.mm
o] o} ﬁ < © oo} 2 2 2
mm < ‘ & ° X3 0,=Vo+31" = 227.4 N/mm

=(3/2b-2/3b) Fb 1/EJ =5/6 Fb’/EJ
b
L =j2(1 +xlb -2 /b ) Fb 1EJ dx = [ x +1/2 X'Ib -2/3 x°/b? | Fb 1/E]
=(b+1/2b-2/3b) Fb 1/EJ =5/6 Fb’/EJ
b
1 = [2(- x/b +1/2 x81b? ) Fb 1/EJ dx = [-1/2 X% +1/6 x1b* | Fb 1/E
=(-12b+1/6 b ) Fb LEJ =-1/3 Fb’/EJ
b
1% = [2(-1/2 +1/2 16 ) Fb 1/E3 dx = [-1/2 x +1/6 X*/b2 || Fb 1/E3
=(-12b+1/6 b)) Fb 1/EJ =-1/3 Fb’/EJ
b
L% = [*(-1/2 +5/2 xib -2 /% ) Fb 1/EJ dx = [-1/2 x +5/4 /b -2/3 x°Ib? | Fb 1/E)
o] o]
=(-1/2b+5/4b-2/3b ) Fb 1/EJ = 1/12 Fb’/EJ
b
1 = ["(3/2 xtb -2 x2b* ) Fb 1/E3 dx = [314 x2b -213 x1b? | Fb 1/E3
=(3/4b-2/3b) Fb 1/EJ = 1/12 Fb*/EJ
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PROCEDIMENTO E RISULTATI 959720

Cl02.xxxx.004

b
%=L ) v dx = [13 2]} VED
=(1/3b) 1/EJ = 1/3 b/EJ
b
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ
L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ
b
%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
%= ["(50?) v dx = [13 b2 )] VED
=(1/3b) 1/EJ = 1/3 b/EJ
L% = [ (3 x1b 2 X ) Fb /EJ dx = [3/2 /b -2/3 % | Fb 1/E
BC o o
=(3/2b-2/3b) Fb 1/EJ =5/6 Fb’/EJ
b
L =j2(1 +xlb -2 /b ) Fb 1EJ dx = [ x +1/2 X'Ib -2/3 x°/b? | Fb 1/E]
=(b+1/2b-2/3b) Fb 1/EJ =5/6 Fb’/EJ
1 = [2(- /b +1/2 x1b% ) Fb VEI dx + 1 (-1) 1 FbYEJ
= [-172 X1b +1/6 1o ]z Fb1/EJ +1 (-1) 1 FbYEJ
=(-12b+1/6b) FO 1/EJ +1 (-1) 1 Fb*/EJ =-4/3 Fb’/EJ
1% = [0(-1/2 +1/2 /6% ) Fb 1/EI dx + 1 (-1) 1 FbY/EJ
=[-v2x+1/6 °? ]  Fo 1/E3 +1 (1) 1 FbYE]
=(-1/2b+1/6b ) Fo 1/EJ +1 (-1) 1 Fb’/EJ =-4/3 Fb*/EJ

b
L% = [*(-1/2 +5/2 xib -2 /b ) Fb 1/EJ dx = [-1/2 x +5/4 xIb -2/3 /b | Fb 1/E3
o e}

=(-1/2b+5/4b-2/3b ) Fb 1/EJ = 1/12 Fb’/EJ
b
1 = [*(3/2 xtb -2 x2b* ) Fb 1/E dx = [3/4 x2Ib -213 x1b* | Fb 1/E
=(3/4b-2/3b) Fb 1/EJ = 1/12 Fb’/EJ

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

A= 112.8 mm’
J, = 44158. mm*
J,= 2333. mm*
J,= 85.98 mm*
Y, =-14.07 mm
Yg= 19.4mm
N= -190. N

T,= -570.N

M, = -359100. Nmm
X, = 12.mm
Yo = 48.mm

V,= 28.6 mm

o, = NJA-Mv/J, = 230.9 N/mm?
y.= 2.mm

u,= -12. mm

V.= -17.4 mm

o, = N/A-Mv/J, = 230.9 N/mm’
1, =TS, = 7.973 N/mm’
1,=TS/tJ, = 7.973 Nimm”

t.= 190. mm

0, = Vo+31° = 231.3 N/mm’

20.03.25



Cl02.xxxx.004 Cl02.xxxx.004

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



REAZIONI 213350 Cl02.xxxx.005 AZIONI INTERNE 213350 Cl02.xxxx.005

-1
S Fb | 0 E \H\\\\\\\\\HHHHHHHHHHHHE
£ E ‘ B
H = I —
H | = | —
HH N‘g 25 ‘o Hg 2~
£ B 2 ‘ = =
a = ‘ —
H = | NN
% I
A F 2 7/10 27110 X (W] i = 0_X&
kT/ I 1 -U R TTTTTTTTTT 2 3
Fb w H
F F £
i o
F ®@ “'E g §
G - [= E
L Fb £
I 2F &
R T 0
2710
—[]—F Tl e
I%
_F
B -1
A A B B NE T
> < >
F F 27/10F 27/10F
J 5/2Fb I 1/2Fb\/‘ -
2F 3F F
B E E
< 27/10F w |t/ 2710F
5/2Fb 3/2Fb
6F F
v
° o 12
********* 52, ]
5 i
|
|
\
|4 ‘
6F F ‘
1/5Fb 6/5Fb \
27/10F <, 27/10F \ o
\EEn = S
C D 6/5 6/5
cA (D TR AR

w__/ 27/10F 27/10F \_#

6/5Fb 6/5Fb

CED e

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



S2'€002 €T°E0'LZ'SI9A ‘OUBJIIN IP 02]UIBN|Od ‘ISSOY IUB|SAEZ O}OPY @
eonelsiadi ojooed Ip 1ddnjiAs
q45/9- Pan=x eonelsiadi
C3/AXE/S r3/,04¢ I[e10)
3/,94 384383381\ eise auoizebuole 3q
0 0 ~Xbez/t+adz/1- 0 qg3
0 0
0 0 BUIARE 0 q3g
0 0 X4- 0 q4g
0 0
0 0 x4-04 0 qad
0 0 0 0 q9v
0 0
0 0 0 0 qvo
0 0 X4-94 0 q49
0 0
0 0 X4- 0 q 94
0 0 0 0 xd4z/ep 0 | ger43
J1X a7, x4z/e-X4z/E x4z/€-a4z/€ a/x aa3
C3/AXeT | £3/,940/T
AILX+a/Xe-T | a/,xd4g/e-x4e/e x4e/¢e- ax+I-| a3a
T 0 0 1 q0od
r3/aX 0
T 0 0 T- qao
LA/ X+0/Xe-T| O/, X4e/e-X42/T+04 x4e/e+q4 ax-1 qdgo
C3/aXe/r | £3,94v/€
21X a/,x4e/e-x42/S x4z/e+q4e/S- | a/x- qod
0 0 Xbz/T+xd4e-042/5| 0 qvdg
0 0
0 0 Xbz/T-x4g- 0 qav
XPCI/WWX[| XpeaWN[| W W 00’ W] -

Ipan=x eaneisiadi 1ad Ad INQLIUOD oipend

S00™XXXX"20ID

0GEETC ILV1TNSIY 3 OLNINIdID0dd

G2'€0°0¢C

reubasse 1youed ep suoissay °N ﬂHw

€T°€0°/2'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[DARZ O}opY ©

2/e-

e/t 0
4

2

T=X eonelsiad ep auoissaly *I ﬂ H w

1- 1-
7 i .
,
,
|
,
,
|
,
,
9 o[ 0 0,
|
|
,
|
|
,
,
|
o°|
,
0 o°
oonelsiadi 002[ed Ip BWwaydS
% \

? Y

SO0 XXXX"¢0ID

0GEETC ILVLTNSIY 3 OLNINIAID0dd



PROCEDIMENTO E RISULTATI 213350 Cl02.xxxx.005 PROCEDIMENTO E RISULTATI 213350

Cl02.xxxx.005

>

%=L ) v dx = [13 2]} VED — L8

=(v3b) VEI =13 b/EJ
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EI
L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ
L% =0(1) vEIax=[x]. vEI
=(b) VEJ = b/EJ

%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+13b) LEJ =1/3 b/E]

%= ["(50?) v dx = [13 b2 )] VED R oete
=(v3b) 1EI = 1/3 b/EJ ° g == —— J ¢

X 2,2 2 3,.27°
1% = [2(5/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [5/4 xb -1/2 X*/b? || Fb 1/E3 - o
=(5/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ o

b
L =j2(1 +1/2 x/b -3/2 X°16* ) Fb 1/EJ dx = [ x +1/4 x%/b -1/2 X’Ib* ] | Fb 1/EJ
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ
b
1 = [*(3/2 xtb -3/2 x2b* ) Fb 1/E3 dx = [3/4 xb -1/2 x1b? ] Fb 1/E
=(3/4b-1/2b) Fb 1/EJ = 1/4 Fb’/EJ
b
1% = [2(3/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [3/4 xb -1/2 X*b2 ], Fb 1/E3
=(3/4b-1/2b) Fb 1/EJ = 1/4 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 156. mm’

J, = 69701. mm*

J,= 9072. mm*

J = 132.6 mm*

Y, = 9.705 mm

Yo = 27.32mm

N = -300. N

T,= -900. N

M, =-502500. Nmm

X, = 6.mm

u,= -12. mm

v, =-27.32 mm

o, = N/A-Mv/J, = -198.9 N/mm’
X, = 18.mm

v, =-27.32 mm

o, = NIA-MV/J,, = -198.9 N/mm®

.=TSJ, = 15.24 N/mm’

—~

1,= TS/, = 15.24 N/mm”
t.= 300. mm
0, = Vo*+31° = 200.6 N/mm’
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PROCEDIMENTO E RISULTATI 236698 Cl102.xxxx.006 PROCEDIMENTO E RISULTATI 236698 Cl102.xxxx.006
b = =
L= [(xp*) vEI dx= [13xp°]] 1/E 48 e e 3 r A= 1776mm°
J,= 77813.mm
=(13b) VEJ = 13 bIEJ b 3= 18662, mm*
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3 3= 156. mm*
=(b-b+13b) VEI =1/3 b/EJ Yo~ 1283 mm
. Yo = 29.84 mm
L% =0(1) vEIdx=[x]] VEI u N = -740.N
T,= -740.N
= = y
(b) €3 = biEY X y M, = -532800. Nmm
L% =0(1) vEIax=[x]. vEI Xy = 12.mm
u,= -12. mm
=(b) 1EJ = b/EJ b V,, = -29.84 mm
L :J:(l -2xib+ X" ) VEIdx =[x -x'/b +1/3 b | | L/EI o, = NIA-MV/J,, = -208.5 N/mm?
_ _ X, = 24.mm
=(b-b+1/3b) 1/EJ =1/3 b/EbJ 3 v, = 20.84 mm
XX 2,2 3,.2 o ote - - 2
L :jZ( X’Ib*) UEI dx = [1/3 %07 | 1EI A o,= _:}IS/*A/;\IJVIVIJUI - -22602./5 N/mm
_ _ -0 A __———— L JcC .= u= . mm
=(1/3b) 1EJ =13 b/EI b - T = TSI, = 12.26 Nimm?
1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3 N . o . t,= 370.mm
mm 2 = = ] =Vo?+31° = 200. :
=(b-1/3b) Fb 1/EJ =2/3 Fb*/EJ 0o = Vo+3T = 209.6 Nimm

b
L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ
b
1% = [2(1/2 b ) Fb 1/E3 dx = [1/4 xb ] Fb 1/E3
=(1v4b) Fb UEJ = 1/4 FO’/E]
b
1% = [*(1/2 -1/2 xib ) Fb 1/E3 dx = [1/2 x -1/4 x¢b | Fb 1/E
=(1/2b-1/4b) Fb 1/EJ = 1/4 Fb’/EJ
b
1% = [*(1/2 +1/2 xtb - X6 ) Fb 1/EJ dx = [1/2 x +1/4 I -1/3 X% || Fb 1/E)
o] o
=(1/2b+1/4b-1/3b ) Fb 1/EJ =5/12 Fb’/EJ
b
1% = ["(3/2 xtb - X¥1b? ) Fb 1/EJ dx = [3/4 X%/ -1/3 xb | Fb 1/E3
=(3/4b-1/3b) Fb 1/EJ =5/12 Fb*/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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%=L ) v dx = [13 2]} VED ey E

=(v3b) VEI =13 b/EJ T
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EI
L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ
L% =0(1) vEIax=[x]. vEI
=(b) VEJ = b/EJ

%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+13b) VEJ =13 b/EJ
%= ["(50?) v dx = [13 b2 )] VED

- - t=1.8 1.8
(173b) 1/E3 = 1/3 bIEI b I A 1 ¢
1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3 5
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ mm o © S S % &

b
L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ
b
L =[(v2xb ) Fo UEIdx+1 (1) 1 Fb2EI=[1/4x%b ]  Fb 1/EJ +1 (1) 1 FbED
=(U4b)Fb1EJ +1 (-1) 1 Fb/E] =-3/4 Fb’/EJ
L = [0(12-12x/b ) Fo UEI dx + 1 (-1) 1 FbYEJ = [2x-1/4x%b ] FO UEJ +1 (-1) 1 FbE
DC o o
=(1/2b-1/4b) Fb /EJ +1 (-1) 1 Fb’/EJ = -3/4 Fb’/EJ
b
L% = [*(1/2 +1/2 xtb - ¥I6° ) Fb 1/EJ dx = [1/2 x +1/4 ¥/ -1/3 x1b? || Fb 1/E)
o] o
=(12b+1/4b-1/3b ) Fb 1/EJ =5/12 Fb’/EJ
b
1% = ["(3/2 xtb - X¥1b? ) Fb 1/EJ dx = [3/4 X/ -1/3 xb | Fb 1/E3
=(3/4b-1/3b) Fb 1/EJ =5/12 Fb*/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 106.8 mm’
J, = 32824. mm*
J,= 2333. mm*
J, = 83.98 mm*
Y, =-12.09 mm
Yo = 16.75 mm
N = -420. N
T,= -420.N

M, =-285600. Nmm
X, = 12.mm
Y= 42.mm
vV, = 25.25 mm

0, = N/A-Mv/J, = 215.7 N/mm’
y.= 2.mm

u,= -12. mm

vV, =-14.75 mm

o, = NIA-MV/J, = 215.7 N/mm’
1,=TS/tJ, = 6.978 N/mm’
1,=TS/J, = 6.978 N/mm”
t.= 210. mm

C

0, = Vo’+31° = 216.1 N/mm’

20.03.25



Cl02.xxxx.007 Cl02.xxxx.007

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



REAZIONI 237991 Cl02.xxxx.008 AZIONI INTERNE 237991 Cl02.xxxx.008

,,,,,,,,,,,, V2 -3/2
< Fb 0 0 % ‘
— [
— |
— [
— \
S FE ° R =
— |
— \
6N\ F /0 27110 ‘ 2
‘T/ I 1 sk T w2
Fb w H
1/2F 3/2F g
-
H =) S
E © — E E E
G E H
0 Fb H
Ig 5/2F 5
peEEE LT 0 =
-27/10
—[]—¢ Tl e
ISIZF
F
—_
J B -1
A A B B ANE (M
— r: > |
F F 27/10F 27/10F
J 5/2Fb I O ! -
5/2F 5/2F F i
B } E |
7 2mbr v |1/ 27110F ‘
5/2Fb 3/2Fb ‘
6F F !
" \
I° 0 12
- B2 [\
o o™
S ,
|4
6F F
1/5Fb 6/5Fb
27/10F <, 27/10F b ©
c D /5 6/5°
cL A AR AR

w__/ 27/10F 27/10F \_#

6/5Fb 6/5Fb

CED e

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



GZ'€0°02 ET'E0°LZ"SIOA ‘OUE[IN 1P 021UDBY|Od ‘ISSOY IUB[9ARZ O}|OPY @
eonelsiadi ojooed Ip 1ddnjiAs
q45/9- Pan=x eonelsiadi
C3/0XE/S £3/,94¢ I[elo)
37,04 389393391\ eyse auoizebuola 3g
0 0 Xbz/T+ade/1- | 0 qg3
0 0
0 0 Xbe/T-x4 0 q3g
0 0 X4- 0 q4g
0 0
0 0 X4-04 0 qgd
0 0 0 0 q ov
0 0
0 0 0 0 avo
0 0 Xbz-x4z/m-a4| 0 a49
0 0
0 0 Xbz/T+xde/ie- | 0 q9od
0 0 0 0 x4z/ep 0 | 9gr43
Al aixde/e-xde/e | xdz/e-adz/e | aiX qa3
C3/OXE/T | £3,940/T
L XHAX2-T|  af Xdz/e-Xdz/e xde/e- ax+T-|  93a
1 0 0 1 a2od
£3/9X 0
1 0 0 T- qado
L XHAX2-T| O/, Xd2/€-Xdg/T+ad|  Xdz/e+ad | a/x-T ago
C3/OXE/T | £3,0db/E
/X a/xde/e-xde/s | xde/e+ade/s- | ax- qo9
0 0 x42/5-942/S 0 qvdg
0 0
0 0 Xde/s- 0 qav
Xpe3/WWX[| Xpea/Wnf| W WIN 0’ W] -

Ipan=x eaneisiadi 1ad Ad INQLIUOD oipend

800 XXXX"¢0IO0

T166.€2 ILV1TNSIY 3 OLNINIAID0dd

G2'€0°0¢C

reubasse 1youed ep suoissay °N ﬂHw

2/e-

€T°€0°/2'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[DARZ O}opY ©

e/t 0
4

2

T=X eonelsiad ep auoissaly *I ﬂ H w

1- 1-
,
,
|
,
,
|
,
,
9 o[ 0 o
|
|
,
|
|
,
,
|
o°|
,
0 o°

oopelsiadi 0j0[ed Ip BWAYIS

800" XXXX"¢0ID0

166.E2 ILV1TNSIY 3 OLNINIAID0dd



PROCEDIMENTO E RISULTATI 237991 Cl02.xxxx.008 PROCEDIMENTO E RISULTATI 237991 Cl02.xxxx.008

>
b =1.8 D=1.8
%=L ) v dx = [13 2]} VED a2 E —— T 3+ A= 150.mm"
J, = 52430. mm
=(1/3b) 1/EJ = 1/3 b/EJ b ¥ 0072 i
L :JZ(l 2 x/b +xX°Ib* ) UEJ dx = [ x - X’Ib +1/3 1o ]0 1/EJ J,= 130.6 mm’
=(b-b+1/3b) 1/EJ = 1/3 b/EJ Yo = 8376 mm
b Yy = 24.02 mm
L :ﬁ(1) VEJdx=[x] wEI N= -270.N
= T,= -675.N
=(b) 1EJ = b/EJ y
( ) b y M, = -486000. Nmm
L% =0(1) vEIax=[x]. vEI x.= 6.mm
u,= -12. mm
=(b) 1/EJ = b/EJ b V= 2402 mm
L =J:(1 -2xib+ X" ) VEIdx =[x -x'/b +1/3 b | | L/EI 0, = NIA-MV/J, = -224.5 N/mm’
X, = 18.mm
=(b-b+1 1/EJ =1/3 bIE c
(b-b+1/3b) 1EI =113 b/bJ L w2 2atmmm
%= ["(50?) v dx = [13 b2 )] VED £ ) || S 0, = NIA-MV/J, = -224.5 N/mm’
L1 " / !
=(1/3b) 1/EJ = 1/3 b/EJ Jo A J ¢ 1,=TSt), = 13.36 N/mm

TS'tJ, = 13.36 N/mm’
= 270. mm
, = V0’ +31° = 225.7 N/mm?

@
—
@
1

X 2,2 2 3,.27°
1% = [2(5/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [5/4 xb -1/2 X*/b? || Fb 1/E3 - L
=(5/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ ‘ ‘

Q s

b
L =j2(1 +1/2 x/b -3/2 X°16* ) Fb 1/EJ dx = [ x +1/4 x%/b -1/2 X’Ib* ] | Fb 1/EJ
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ
b
1 = [*(3/2 xtb -3/2 x2b* ) Fb 1/E3 dx = [3/4 xb -1/2 x1b? ] Fb 1/E
=(3/4b-1/2b) Fb 1/EJ = 1/4 Fb’/EJ
b
1% = [2(3/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [3/4 xb -1/2 X*b2 ], Fb 1/E3
=(3/4b-1/2b) Fb 1/EJ = 1/4 Fb’/EJ
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b - =
L= [(xp*) vEI dx= [13xp°]] 1/E v e R— bers 3 ¢ A= 17L6m"
J,= 58532. mm
=(13b) VEJ =13 b/EJ b 3= 18662, mm*
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3 J,= 154.mm’
=(b-b+13b) LEJ =1/3 b/EJ Vo= 1195 mm
. Yo = 26.29 mm
L% =0(1) vEIdx=[x]] VEI u N = -460. N
T,= -690. N
= = y
(b) ves = by i y M, = -524400. Nmm
L% =0(1) vEIax=[x]. vEI Xy = 12.mm
u,= -12. mm
=(b) 1/EJ = b/EJ b v = 2629 mm
L :J:(l -2xib+ X" ) VEIdx =[x -x'/b +1/3 b | | L/EI 0, = NIA-MV/J,, = -238.2 N/mm®
=(b-b+1/3b) VEI = 1/3 b/EJ X~ 24.mm
A o1, v, =-26.29 mm
%= ["(50?) v dx = [13 b2 )] VED £l TR o, = N/A-Mv/J, = -238.2 N/mm’
- B o A e Jc 1, = TSI, = 13.39 N/mm’
=(1/3b) 1/EJ = 1/3 b/EJ b - v TSI, = 1339 Nimm’
1% = [2(3 b -2 X% ) Fb 1/E3 dx = [3/2 X%/ -213 1% ] Fb 1/E3 = 230.mm
3 < © fee] 2 2 2
mm < ; s = X S 0,=V0o™+31° = 239.3 N/mm

=(3/2b-2/3b) Fb 1/EJ =5/6 Fb’/EJ

1% = [(1 + xib -2 xb* ) Fb 1/E3 dx = [ x +1/2 x8b -2/3 X% ] Fb 1/E
=(b+1/2b-2/3b) Fb 1/EJ =5/6 Fb’/EJ

12 = [(2 xtb 512 x2b +1/2 X6° ) Fb VE dx = [ X¥1b -5/6 x*/b? +1/8 x'Ib* ] Fb 1/EJ
=(b-5/6b+1/8b ) Fb 1/EJ = 7/24 Fb’/EJ

1% = [2(3/2 xtb - ¥C1? -1/2 x1b° ) Fb 1/ED dx = [314 xCb -1/3 xb -1/8 x'16° ], Fb 1/E3
=(3/4b-1/3b-1/8b ) Fb 1/EJ = 7/24 Fb’/EJ
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Gm
%=L ) v dx = [13 2]} VED 36 e % F

=(13b) VEJ = 13 bIEJ i
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3 i

=(b-b+1/3b) 1/EJ = 1/3 b/EI
L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ
L% =0(1) vEIax=[x]. vEI
=(b) VEJ = b/EJ

%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+13b) LEJ =1/3 b/E]
%= ["(50?) v dx = [13 b2 )] VED i

_ _ t=1.8 =] =1.8

=(1/3b) 1/EJ = 1/3 b/EJ b I [ L e — 1 ¢
1% = [2(5/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [5/4 xb -1/2 X*/b? || Fb 1/E3 ]

=(5/4b-1/2b) Fb 1/EJ =3/4 Fb’/EJ mm o o g 2 x &

b
L =j2(1 +1/2 x/b -3/2 X°16* ) Fb 1/EJ dx = [ x +1/4 x%/b -1/2 X’Ib* ] | Fb 1/EJ
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ
b
1 = [*(3/2 xtb -3/2 x2b* ) Fb 1/E3 dx = [3/4 xb -1/2 x1b? ] Fb 1/E
=(3/4b-1/2b) Fb 1/EJ = 1/4 Fb’/EJ
b
1% = [2(3/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [3/4 xb -1/2 X*b2 ], Fb 1/E3
=(3/4b-1/2b) Fb 1/EJ = 1/4 Fb’/EJ
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A= 100.8 mm’
J, = 23384. mm*
J,= 2333. mm*
J, = 81.98 mm*
Y, = -10.14 mm
Yo = 14.14 mm
N = -250. N
T,= -625.N

M, = -212500. Nmm
X, = 12.mm
Y,= 36.mm

vV, = 21.86 mm

0, = N/A-Mv/J, = 196.1 N/mm®
y.= 2.mm

u,= -12. mm

v, =-12.14 mm

o, = NIA-MV/J, = 196.1 N/mm’
1,=TS /], = 12.62 N/mm’
1,= TS/, = 12.62 N/mm”
t.= 250. mm

C

0, = Vo+31° = 197.4 N/mm’
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%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ
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A= 144. mm’

J, = 37830. mm*

J, = 9072. mm*

J,= 128.6 mm*

Y, = 7.071. mm

Yg= 20.7mm

N = 360.6 N

T,= 1082. N

M, = 377400. Nmm

X, = 6.mm

u,= -12. mm

vV, = -20.7 mm

0, = N/A-Mv/J, = 209. N/mm®
X, = 18.mm

vV, = -20.7 mm

o, = NIA-MV/J, = 209. N/mm’
1,=TSJ, = 25.57 N/mm’
1,=TS/J, = 25.57 N/mm”
t.= 510. mm

Q

L =V0’+31° = 213.7 Nimm?
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PROCEDIMENTO E RISULTATI 280001

Cl02.xxxx.012

%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ
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A= 165.6 mm’

J, = 42227. mm*

J,= 18662. mm*

J,= 152. mm*

Y, = 9.304 mm

Yg= 22.7mm

N= 353.6 N

T,= 1061. N

M, = 400000. Nmm

X, = 12.mm

u,= -12. mm

vV, = -22.7mm

0, = N/A-Mv/J, = 217.1 N/mm®
X, = 24.mm

V.= -22.7mm

0, = N/A-Mv/J, = 217.1 N/mm®

1, = TSI, = 24.63 Nimm’
1,=TS/tJ, = 24.63 N/mm”
t.= 500. mm

C

0, = Vo’+31° = 221.3 N/mm’

20.03.25
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PROCEDIMENTO E RISULTATI 248385 Cl02.xxxx.013 PROCEDIMENTO E RISULTATI 248385 Cl02.xxxx.013

b
L= [(xp*) vEI dx= [13xp°]] 1/E A= 1656 mm"
J, = 42227.
=(13b) VEJ =13 b/EJ s B 1o u mm,
: : J,= 18662. mm
XX Jb 2,2 2 3,21° 36 A P v 4
Lss = [ (1-2xb +x°b*) VEIdx = [ x-xb +13x%b% ] 1/EI ¥ 3= 152.mm
=(b-b+13b) LEJ =1/3 b/EJ Yo =-9.304 mm
b il Yo= 13.3mm
L% =0(1) vEIdx=[x]] VEI N= -390. N
T,= -975.N
= = y
(b) 13 = b/ES . M, = -429000. Nmm
L% =0(1) vEIax=[x]. vEI y x. = 12.mm
= 36
=(b) 1EJ = b/EJ u Ym mm
b U,= -12. mm
%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3 v, = 22.7mm 2
=(b-b+13b) LEJ =1/3 b/EJ On = NIA-MVIJ, = 228.2 Nfmm
b -\ X, = 24.mm
Les :Jb( XIo*) 1VEIdx = [1/3x°0* ] 1/EJ =18 lLeLs y.= 36.mm
° ¢ -0 EbDee = — — — — —— H F v.= 22.7mm
=(1/3b) 1/EJ = 1/3 b/EJ > c '
( ) \ g, = N/A-Mv/J, = 228.2 N/mm®
1% = [2(5/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [5/4 xb -1/2 X*/b? || Fb 1/E3 1, = TSI, = 22.64 NImm’
=TS, = 22.64 N/mm’
=(5/4b-1/2b ) Fb 1/EJ = 3/4 Fb*/EJ K u mm
t.= 390. mm
Xo 2,2 2 3,210 mm o S N 3 x 3 ¢ 2,02 2
L =j2(1 +1/2 x/b -3/2 X°16* ) Fb 1/EJ dx = [ x +1/4 x%/b -1/2 X’Ib* ] | Fb 1/EJ : : ‘ ‘ © o, =Vo’+30° = 231.6 N/mm

=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ
b
1 = [2(- xtb +1/2 x¢1b? ) Fb 1/EJ dx = [-1/2 X% +1/6 x1b* | Fb 1/E
=(-12b+1/6 b ) Fb LEJ =-1/3 Fb’/EJ
b
1% = [2(-1/2 +1/2 X216 ) Fb 1/E3 dx = [-1/2 x +1/6 X*/b2 || Fb 1/E3
=(-12b+1/6b) Fb 1/EJ =-1/3 Fb’/EJ
b
1% = [*(-1/2 +2 b -3/2 X6 ) Fb 1/EJ dx = [-1/2 x + xb -1/2 X*/b? | Fb 1/E3
=(-1/2b+b-12b) Fb 1/EJ =0
Xo _ Jh( 2 2) _ [ 2 3,2 ]b
L = (xb -3/251b* ) Fb 1EI dx = [1/2 b -1/2 x°b” | | Fb 1/EJ
=(1/2b-1/2b) Fb 1/EJ =0
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PROCEDIMENTO E RISULTATI 240995 Cl02.xxxx.014 PROCEDIMENTO E RISULTATI 240995 Cl02.xxxx.014

b
%=L ) v dx = [13 2]} VED §
=(1 1/EJ = 1/3 b/E -1, B =1,
(130) 1 = 113 b/Es ) 2 " — A= 106.8 mm’
L% =['(12xb+xb* ) VEIdx=[ x- /b +1/3 0% || 1/EI 3, = 32824. mm*
o o H 4
J, = 2333. mm
=(b-b+1/3b) 1/EJ = 1/3 b/EJ v
( ) X J,= 83.98 mm*
L% =0(1) vEIdx=[x]] VEI y, = 12.09 mm
_ _ Yy = 25.25 mm
=(b) VEJ = b/EJ b ] N 0N
L% =0(1) vEIax=[x]. vEI T, = -550. N
~(b) VEI = biEJ y M, = -308000. Nmm
N Xn,= 12.mm
%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3 V,, = -25.25 mm 2
=(b-b+1/3b) LEJ =1/3 b/E] O = NIA-MVIY, = -239. Nimm
. y.= 3. mm
%= ["(50?) v dx = [13 b2 )] VED U = -12.mm
vV, =-22.25 mm
=(1/3b) 1/EJ = 1/3 b/EJ ot c
(v30) . | P 0, = NIA-MVIJ, = -239. Nimm?
= X/0 - X X = X - X Jo E ,,*77 E 1. = *t = 0. mm
Lae =] (5/2 x/b -3/2 x*Ib* ) Fb 1/EJ dx = [5/4 X’/b -1/2 X*Ib* || Fb 1/E = = =TS, = 9.138 N/mm’
D 1,= TS/, = 9.138 N/mm”

— - = 2
=(5/4b-1/2b ) Fb 1/EJ = 3/4 Fb/EJ t = 220.mm

o, = Vo’+31° = 239.5 N/mm’

412
418

1% = [(1 +1/2 x/b -3/2 X216 ) Fb VE dx = [ x +1/4 X% -1/2 b | Fb 1/E3 mm > e
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

1% = [2(- /b +1/2 X% ) Fb VEI dx + 1 (-1) 1 FbYE
= [-172 X1b +1/6 1o ]z Fb1/EJ +1 (-1) 1 Fb%EJ
=(-12b+1/6b) FO 1/EJ +1 (-1) 1 Fb*/EJ =-4/3 Fb’/EJ

1% = [0(-1/2 +1/2 /6% ) Fb 1/EI dx + 1 (-1) 1 FbY/EJ
=[-v2x+1/6 ]  Fo 1/E3 +1 (1) 1 FbYE]
=(-1/2b+1/6 b ) Fo 1/EJ +1 (-1) 1 Fb’/EJ =-4/3 Fb*/EJ

1% = [(-1/2 +2 x/b -3/2 X216 ) Fb VED dx = [-1/2 x + X2 -1/2 b | Fb 1/E3
=(-12b+b-1/2b) Fb 1/EJ =0

1 = ["( b -872 X% ) Fb 1/ED dx = [1/2 X%/ -1/2 xb ] Fb 1/E3
=(1/2b-12b) Fb 1/EJ =0
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PROCEDIMENTO E RISULTATI 984264

Cl02.xxxx.015

%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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A= 112.8 mm’
J, = 44158. mm*
J,= 2333. mm*
J, = 85.98 mm*
Y, = 14.07 mm
Yy = 28.6mm

N = -220.N

T, = -550.N

y
M, =-294800. Nmm

Xn, = 12.mm

vV, = -28.6 mm

o, = N/A-Mv/J, = -192.9 N/mm’
.= 3.mm

u,= -12. mm

V.= -25.6 mm

o, = NIA-MV/J,, = -192.9 N/mm®
1, = TSI, = 7.693 N/mm’
1,=TS/J, = 7.693 N/mm”

t, =

0, = Vo*+31° = 193.3 N/mm’

<
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PROCEDIMENTO E RISULTATI 242046

Cl02.xxxx.016

PROCEDIMENTO E RISULTATI 242046

Cl02.xxxx.016

%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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A= 150. mm’

J, = 52430. mm*
J,= 9072. mm*
J,= 130.6 mm*

Y, = -8.376 mm

Yo = 17.98 mm

N = -360. N

T, = -900. N

M, =-460800. Nmm
X, = 6.mm

Y= 42.mm

U,= -12. mm

vV, = 24.02 mm

a,, = N/A-Mv/J, = 208.7 N/mm’
X, = 18.mm

y.= 42.mm

V.= 24.02 mm

Cc

g, = N/A-Mv/J, = 208.7 N/mm’
1, =TS, = 17.82 N/mm’
1,=TS/J, = 17.82 N/mm”
t.= 360. mm

(3

0, =vo’+31° = 211. N/mm’

20.03.25
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PROCEDIMENTO E RISULTATI 240156

Cl02.xxxx.017

%=L ) v dx = [13 2]} VED
=(13b) VEJ = 13 bIEJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [*(3/2 x/b -1/2 x2Ib* ) Fb 1/EJ dx = [3/4 xb -1/6 x*/b? || Fb 1/E3
=(3/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [(1 -1/2 xib -1/2 x81b* ) Fb 1/E3 dx = [ x -1/4 X%/ -1/6 xb | Fb 1/E3
=(b-1/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [2(1/2 b ) Fb 1/E3 dx = [1/4 xb ] Fb 1/E3
=(14b) Fb UEJ = 1/4 FO’/EJ

1% = [*(1/2 -1/2 xib ) Fb 1/E3 dx = [1/2 x -1/4 x¢b | Fb 1/E
=(1/2b-1/4b) Fb 1/EJ = 1/4 Fb’/EJ

1% = [*(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

1 = ["( b 172 X¥1b% ) Fb 1/ED dx = [1/2 X1 -1/6 xb ] Fb 1/E3
=(1/2b-1/6 b ) Fb 1/EJ = 1/3 FbYEJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 118.8 mm’
J, = 57498. mm*
J,= 2333. mm*
J, = 87.98 mm*
Y, = 16.09 mm
Yo = 31.91 mm
N = -600. N

T, = -450.N

y
M, =-387000. Nmm

Xn, = 12.mm
vV, =-31.91 mm
o, = N/A-Mv/J, = -219.8 N/mm’

y.= 3.mm
u,= -12. mm
v, =-28.91 mm

o, = NIA-MV/J,, = -219.8 N/mm®
1, = TSI, = 5.394 N/mm’
1,=TStJ, = 5.394 N/mm”
t.=

0, =Vo*+3t° = 220. N/mm’

20.03.25
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PROCEDIMENTO E RISULTATI 236530

Cl02.xxxx.018

%=L ) v dx = [13 2]} VED
=(1/3b) 1/EJ = 1/3 b/EJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

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

1% = [*(3/2 x/b -1/2 x2Ib* ) Fb 1/EJ dx = [3/4 xb -1/6 x*/b? || Fb 1/E3
=(3/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [(1 -1/2 xib -1/2 x81b* ) Fb 1/E3 dx = [ x -1/4 X%/ -1/6 xb | Fb 1/E3
=(b-1/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

L2 = j:(l/z xib) Fb VEJ dx +1 (-1) 1 Fb¥EJ =[1/4XIb ]Z Fb1/EJ +1 (-1) 1 Fb’/EJ
=(U4b)Fb1EJ +1 (-1) 1 Fb/E] = -3/4 Fb’/EJ

1% =[(12-1/2xb ) Fo UEI dx + 1 (-1) 1 FbYEJ = [1/2x-1/4x%b | Fb UEJ +1 (-1) 1 FbE
=(1/2b-1/4b) Fb /EJ +1 (-1) 1 Fb’/EJ = -3/4 Fb’/EJ

1% = [*(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

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

PROCEDIMENTO E RISULTATI 236530

Cl02.xxxx.018
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 171.6 mm’

J, = 58532. mm*
J,= 18662. mm*
J,= 154. mm*

Y, =-11.05 mm

Yo = 15.71 mm

N = -960. N

T,= -720.N

M, = -518400. Nmm
X, = 12.mm

Y= 42.mm

U,= -12. mm

V, = 26.29 mm

a,, = N/A-Mv/J, = 227.2 Nimm’
X, = 24.mm

y.= 42.mm

V.= 26.29 mm

Cc

g, = N/A-Mv/J, = 227.2 N/mm®
1, =TS, = 13.97 N/mm’
1,= TS/tJ, = 13.97 N/mm”
t.= 480.mm

g, =Vo’+31° = 228.5 N/mm’
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PROCEDIMENTO E RISULTATI 984261

Cl02.xxxx.019

%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ

PROCEDIMENTO E RISULTATI 984261

Cl02.xxxx.019

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

A= 156. mm’

J, = 69701. mm*
J,= 9072. mm*

J, = 132.6 mm*

Y, =-9.705 mm

Yo = 20.68 mm

N = -360. N

T,= -720.N

M, = -612000. Nmm
X, = 6.mm

Y, = 48.mm

U,= -12. mm

vV, = 27.32 mm

a,, = N/A-Mv/J, = 237.6 N/mm’
X, = 18.mm

y.= 48.mm

V.= 27.32 mm

Cc

g, = N/A-Mv/J, = 237.6 N/mm’
1, =TS, = 12.19 N/mm’
1,=TS/J, = 12.19 N/mm”
t.= 360. mm

o, = Vo +31° = 238.5 N/mm’

20.03.25
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PROCEDIMENTO E RISULTATI 248835

Cl02.xxxx.020

%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ

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

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 100.8 mm’
J, = 23384. mm*
J,= 2333. mm*
J, = 81.98 mm*
Y, = 10.14 mm
Yy = 21.86 mm

N = -300. N

T, = -600.N

y
M, =-204000. Nmm

Xn, = 12.mm

vV, =-21.86 mm

o, = N/A-Mv/J, = -193.7 N/mm’
.= 3.mm

u,= -12. mm

v, =-18.86 mm

o, = NIA-MV/J,, = -193.7 N/mm®
1, = TSI, = 12.11 N/mm’
1,= TS/, = 12.11 N/mm”

t, =

0, = Vo*+31° = 194.8 N/mm’

<
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PROCEDIMENTO E RISULTATI 238839

Cl02.xxxx.021

%=L ) v dx = [13 2]} VED
=(13b) VEJ =13 b/EJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+13b) VEJ =13 b/EJ

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

1% = [2(5/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [5/4 xb -1/2 X*/b? || Fb 1/E3
=(5/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

1% = [(1 +1/2 x/b -3/2 X216 ) Fb VE dx = [ x +1/4 X% -1/2 b | Fb 1/E3
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

b
L% = [*(3/2 xib -2 56> +1/2 X1 ) Fb /EJ dx = [3/4 5¢1b -2/3 X% +1/8 x'1b* | Fb 1/E
o o

=(3/4b-2/3b+1/8b ) Fb 1/E] =5/24 Fb’/EJ

b
1% = [0 xtb -1/2 xC1? -1/2 xib° ) Fb 1/ED dx = [1/2 xb -1/6 x/b -1/8 X'/ ], Fb 1/E3

=(1/2b-1/6 b-1/8 b ) Fb 1/EJ =5/24 Fb’/EJ

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

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 183.6 mm’

J, = 100190. mm*
J,= 18662. mm*
J,= 158 mm*

Y, = -14.65 mm

Yo = 20.65 mm

N = -920.N
T,=-1150. N

M, = -644000. Nmm
X, = 12.mm
Y= 54.mm
U,= -12. mm

v, = 33.35mm

m
a,, = N/A-Mv/J, = 209.4 N/mm’
X, = 24.mm
y.= 54.mm
V.= 33.35mm
g, = N/A-Mv/J, = 209.4 N/mm’
1, =TS, = 16.54 N/mm’
1,=TS/tJ, = 16.54 N/mm”
t.= 460. mm

(3
0, =Vo’+31° = 211.3 N/mm’
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PROCEDIMENTO E RISULTATI 226747

Cl02.xxxx.022

%=L ) v dx = [13 2]} VED
=(1/3b) 1/EJ = 1/3 b/EJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

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

1% = [2(5/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [5/4 xb -1/2 X*/b? || Fb 1/E3
=(5/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

1% = [(1 +1/2 x/b -3/2 X216 ) Fb VE dx = [ x +1/4 X% -1/2 b | Fb 1/E3
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

1 = [*(3/2 xtb -3/2 x2b* ) Fb 1/E3 dx = [3/4 xb -1/2 x1b? ] Fb 1/E
=(3/4b-1/2b) Fb 1/EJ = 1/4 Fb’/EJ

1% = [2(3/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [3/4 xb -1/2 X*b2 ], Fb 1/E3
=(3/4b-1/2b) Fb 1/EJ = 1/4 Fb’/EJ

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

20.03.25

£1'g Bi=138
-36 A *L 777777777 Gt — — — 4 C
P
y
u
T
t=1.8 - t=1.8
Jo E I» 777777777777 -
D
© o ©
mm o © — X (32} [}

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

A= 144 mm’
J, = 37830. mm*
J,= 9072. mm*
J,= 128.6 mm*
Y, =-7.071 mm
Yg= 15.3mm

N = -820.N
T,=-1025. N

M, = -410000. Nmm
X, = 6.mm
Y,= 36.mm
u,.= -12. mm

m
vV, = 20.7 mm
a,, = N/A-Mv/J, = 218.6 N/mm’
X, = 18.mm
y.= 36.mm
V.= 20.7 mm
g, = N/A-Mv/J, = 218.6 N/mm’
1, =TS, = 24.23 N/mm’
1,= TS/, = 24.23 NImm”
t.= 410. mm

(3
0, = Vo +31° = 222.6 N/mm’
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PROCEDIMENTO E RISULTATI 240641

Cl02.xxxx.023

%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ

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

A= 177.6 mm’

J, = 77813. mm*
J,= 18662. mm*
J,= 156. mm*

Y, =-12.83 mm

Yy = 18.16 mm

N= 367.7N

T,= 1103.N

M, = 603200. Nmm
Xn, = 12.mm

Y, = 48.mm

u,= -12. mm

V, = 29.84 mm

a,, = NIA-Mv/J, = -229.2 N/mm®
X, = 24.mm

y.= 48.mm

V.= 29.84 mm

a, = N/A-Mv/J,, = -229.2 N/mm?
1, =TS, = 18.27 N/mm’
1,=TS/J, = 18.27 N/mm”
t.= 520. mm

0, =Vo’+31° = 231.4 N/mm’
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PROCEDIMENTO E RISULTATI 917219

Cl02.xxxx.024

%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ

PROCEDIMENTO E RISULTATI 917219

Cl02.xxxx.024

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

A= 162. mm’

J, = 89755. mm*
J,= 9072. mm*

J, = 1346 mm*

Y, =-11.06 mm

Yg= 23.4mm

N= 353.6N

T,= 1061. N

M, = 710000. Nmm
X, = 6.mm

Y= 54.mm

u,= -12. mm

vV, = 30.6 mm

a,, = N/A-Mv/J, = -239.9 N/mm’
X, = 18.mm

y.= 54.mm

V.= 30.6 mm

c

a, = N/A-Mv/J,, = -239.9 N/mm?
1, =TS, = 15.62 N/mm’
1,=TS/J, = 15.62 N/mm”

t. = 500. mm

0, = Vo’ +31° = 241.4 N/mm’
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Gm
XX 2,2 3,21P t=1.8 Df=1.8 2
%=L ) v dx = [13 2]} VED - . # . A= 1178mm’
J,= 55131. mm

=(1/3b) 1/EJ = 1/3 b/EJ b ] ¥ 2333
L :JZ(l 2 x/b +xX°Ib* ) UEJ dx = [ x - X’Ib +1/3 1o ]0 1/EJ J,= 87.65mm’*
=(b-b+1/3b) 1/EJ = 1/3 b/EJ Yo =-15.75mm
b Yo = 21.64 mm
L :jZ(1 ) VEYdx=[x] 1EI N = -380. N
T,= -475.N
=(b) 1/EJ = b/EJ y
( ) b M, =-356250. Nmm
L =JZ(1 ) VEJdx=[x] 1EI y x. = 12.mm
u _
— — Yo = 53.mm
=(b) 1/EJ = b/EJ b "~ 31,36 mm
L =J:(1 -2xib+ X" ) VEIdx =[x -x'/b +1/3 b | | L/EI 0, = NIA-Mv/J, = 199.4 N/mm’
= 2
=(b-b+1/3b) 1/EJ = 1/3 b/EJ Ye mm
b u,= -12. mm
L :jZ( X’Ib*) UEI dx = [1/3 %07 | 1EI v, = -19.64 mm
o = N/A-Mv/J, = 199.4 N/mm?
=(13b) VEJI =13 b/EJ =18 \% //:1.8 0 = NI/ u
( ) . o AN/ r——— J ¢ 1, =TS, = 5.836 N/mm’
1% = [2(5/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [5/4 xb -1/2 X*/b? || Fb 1/E3 ] 1,= TS/, = 5.836 N/mm”
- - 2 t.= 190. mm
=(5/4b-1/2b ) Fb 1/EJ = 3/4 Fb/EJ mm o e S =3 o Jgat = 1907 Nimn

b
L =j2(1 +1/2 x/b -3/2 X°16* ) Fb 1/EJ dx = [ x +1/4 x%/b -1/2 X’Ib* ] | Fb 1/EJ
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ
b
1 = [2(- xtb +1/2 x¢1b? ) Fb 1/EJ dx = [-1/2 X% +1/6 x1b* | Fb 1/E
=(-12b+1/6 b ) Fb LEJ =-1/3 Fb’/EJ
b
1% = [2(-1/2 +1/2 X216 ) Fb 1/E3 dx = [-1/2 x +1/6 X*/b2 || Fb 1/E3
=(-12b+1/6b) Fb 1/EJ =-1/3 Fb’/EJ
b
1% = [*(-1/2 +2 b -3/2 X6 ) Fb 1/EJ dx = [-1/2 x + xb -1/2 X*/b? | Fb 1/E3
=(-1/2b+b-12b) Fb 1/EJ =0
Xo _ Jh( 2 2) _ [ 2 3,2 ]b
L = (xb -3/251b* ) Fb 1EI dx = [1/2 b -1/2 x°b” | | Fb 1/EJ
=(1/2b-1/2b) Fb 1/EJ =0
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%=L ) v dx = [13 2]} VED

>
=(1 1/EJ = 1/3 b/E - b 1=
(1730) 1/E3 = 1/3 bIEJ b - =T R cie . Ac 161 mmd?
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3 J,= 86214. mm*
J,= 9072. mm*
=(b-b+1/3b) 1/EJ = 1/3 b/EJ v
( ) X J, = 1343 mm*
L% =0(1) vEIdx=[x]] VEI y, = 10.83 mm
y, = 30.06 mm
=(b) VEJ = b/EJ 9
(0) . N = -580. N
L% =0(1) vEIax=[x]. vEI u T,= -725.N
_(b) 1E3 = biES y M, = -580000. Nmm
) X,= 6.mm
%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3 u, = -12.mm
V,, =-30.06 mm
= - ]_ 1 E = 1 E .
(b-b+1/3b) 1EY =113 b/ N a,, = NIA-Mv/J, = -205.8 N/mm’
%= ["(50?) v dx = [13 b2 )] VED x,= 18.mm
V. =-30.06 mm
=(1/3b) 1/EJ = 1/3 b/EI ot c
(v3b) . i Em{f; 6, = NIA-MV/J, = -205.8 N/mm?
1% = [*(5/2 x1b -3/2 x2b* ) Fb 1/E3 dx = [514 x8b -1/2 x°1b* ] Fb 1/E Jo  eEeE———— ¢ T, =TS/, = 10.92 Nimm’
B =TSJ, = 10.92 N/mm’
=(5/4b-1/2b) Fb 1/EJ =3/4 FbYEJ K u mm
t.= 290. mm

C

0, =Vo’+31° = 206.7 N/mm’

418
430
136

1% = [(1 +1/2 x/b -3/2 X216 ) Fb VE dx = [ x +1/4 X% -1/2 b | Fb 1/E3 mm o e
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

1% = [2(- /b +1/2 X% ) Fb VEI dx + 1 (-1) 1 FbYE
= [-172 X1b +1/6 1o ]z Fb1/EJ +1 (-1) 1 Fb%EJ
=(-12b+1/6b) FO 1/EJ +1 (-1) 1 Fb*/EJ =-4/3 Fb’/EJ

1% = [0(-1/2 +1/2 /6% ) Fb 1/EI dx + 1 (-1) 1 FbY/EJ
=[-v2x+1/6 ]  Fo 1/E3 +1 (1) 1 FbYE]
=(-1/2b+1/6 b ) Fo 1/EJ +1 (-1) 1 Fb’/EJ =-4/3 Fb*/EJ

1% = [(-1/2 +2 x/b -3/2 X216 ) Fb VED dx = [-1/2 x + X2 -1/2 b | Fb 1/E3
=(-12b+b-1/2b) Fb 1/EJ =0

1 = ["( b -872 X% ) Fb 1/ED dx = [1/2 X%/ -1/2 xb ] Fb 1/E3
=(1/2b-12b) Fb 1/EJ =0
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Cl02.xxxx.027

%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ
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O Te

e
=1.8 —f t=1.8

mm o

112
124
136
L
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A= 182.6 mm’
J, = 96241. mm*
J,= 18662. mm*
J,= 157.6 mm*
Y, = 14.34 mm
Yo = 32.77 mm

N = -740.N

T,= -925.N

M, =-629000. Nmm
Xn, = 12.mm

u. = -12. mm

m

v, =-32.77 mm

o,, = N/A-Mv/J, = -218.2 N/mm’
X, = 24.mm

v, =-32.77 mm

0, = N/A-MV/J, = -218.2 N/mm’
1, = TSI, = 13.61 N/mm’
1,= TSI, = 13.61 N/mm’

0, = Va’+31% = 219.5 N/mm?

o
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%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ
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A= 111.8 mm’
J, = 42133. mm*
J,= 2333. mm*
J,= 85.65 mm’*
Y, =-13.74 mm
Yo = 18.96 mm
N = -440.N
T,= -550. N

M, = -347600. Nmm
X, = 12.mm
Y, = 47.mm

vV, = 28.04 mm

0, = N/A-Mv/J, = 227.4 N/mm®
y.= 2.mm

u,= -12. mm

Vv, =-16.96 mm

o, = NIA-MV/J, = 227.4 N/mm’
1,=TS/tJ, = 7.906 N/mm’
1,=TS/tJ, = 7.906 N/mm”
t.= 220. mm

C

0, = Vo’+31° = 227.8 Nimm’
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PROCEDIMENTO E RISULTATI 251904

Cl02.xxxx.029

%=L ) v dx = [13 2]} VED
=(13b) VEJ = 13 bIEJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [*(3/2 x/b -1/2 x2Ib* ) Fb 1/EJ dx = [3/4 xb -1/6 x*/b? || Fb 1/E3
=(3/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [(1 -1/2 xib -1/2 x81b* ) Fb 1/E3 dx = [ x -1/4 X%/ -1/6 xb | Fb 1/E3
=(b-1/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [2(1/2 b ) Fb 1/E3 dx = [1/4 xb ] Fb 1/E3
=(14b) Fb UEJ = 1/4 FO’/EJ

1% = [*(1/2 -1/2 xib ) Fb 1/E3 dx = [1/2 x -1/4 x¢b | Fb 1/E
=(1/2b-1/4b) Fb 1/EJ = 1/4 Fb’/EJ

1% = [*(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

1 = ["( b 172 X¥1b% ) Fb 1/ED dx = [1/2 X1 -1/6 xb ] Fb 1/E3
=(1/2b-1/6 b ) Fb 1/EJ = 1/3 FbYEJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

PROCEDIMENTO E RISULTATI 251904

Cl02.xxxx.029

>

mm o ©

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

A= 155 mm’

J, = 66633. mm*

J,= 9072. mm*

J = 1323 mm*

Y, = 9.482 mm

Yo = 26.77 mm

N= 297.N

T,= 693.N

M, = 581000. Nmm

X, = 6.mm

u,= -12. mm

v, =-26.77 mm

0, = N/A-Mv/J, = 235.4 N/mm®
X, = 18.mm

V. =-26.77 mm

o, = N/A-Mv/J, = 235.4 N/mm®

1,=TStJ, = 12.03 N/mm’
1,=TStJ, = 12.03 N/mm®
t.= 280. mm

0, = Vo’+31° = 236.3 N/mm’

20.03.25
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PROCEDIMENTO E RISULTATI 240664 Cl02.xxxx.030

Cl02.xxxx.030

%=L ) v dx = [13 2]} VED
=(1/3b) 1/EJ = 1/3 b/EJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

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

1% = [*(3/2 x/b -1/2 x2Ib* ) Fb 1/EJ dx = [3/4 xb -1/6 x*/b? || Fb 1/E3
=(3/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [(1 -1/2 xib -1/2 x81b* ) Fb 1/E3 dx = [ x -1/4 X%/ -1/6 xb | Fb 1/E3
=(b-1/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

L2 = j:(l/z xib) Fb VEJ dx +1 (-1) 1 Fb¥EJ =[1/4XIb ]Z Fb1/EJ +1 (-1) 1 Fb’/EJ
=(U4b)Fb1EJ +1 (-1) 1 Fb/E] = -3/4 Fb’/EJ

1% =[(12-1/2xb ) Fo UEI dx + 1 (-1) 1 FbYEJ = [1/2x-1/4x%b | Fb UEJ +1 (-1) 1 FbE
=(1/2b-1/4b) Fb /EJ +1 (-1) 1 Fb’/EJ = -3/4 Fb’/EJ

1% = [*(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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

PROCEDIMENTO E RISULTATI 240664
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 176.6 mm’

J, = 74388. mm*
J,= 18662. mm*
J,= 155.6 mm*

Y, = 12.53 mm

Yo = 29.25 mm

N= 477.3N

T,= 1114.N

M, = 495000. Nmm
X, = 12.mm

u,= -12. mm

v, =-29.25 mm

o, = N/A-Mv/J, = 197.3 N/mm’
Xg 24. mm
V,=-29.25 mm

o, = N/A-MV/J, = 197.3 N/mm’
1, = TSI, = 18.92 Nimm’
1,= TSI, = 18.92 N/mm’

= 450. mm

0, = Vo*+31° = 200. N/mm’

20.03.25
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PROCEDIMENTO E RISULTATI 238723

Cl02.xxxx.031

%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ

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

20.03.25

PROCEDIMENTO E RISULTATI 238723

Cl02.xxxx.031

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

A= 105.8 mm’
J, = 31122, mm*
J,= 2333. mm*
J,= 83.65mm*
Y, =-11.76 mm
Yy = 16.31 mm
N=219.2N
T,= 657.6 N

M, = 260400. Nmm
Xn, = 12.mm
Y= 4l.mm

vV, = 24.69 mm

o, = N/A-MV/J, = -204.5 N/mm’
y.= 2.mm

u.= -12. mm

v, =-14.31 mm

o, = NIA-MV/J,, = -204.5 N/mm®
1,=TS/tJ, = 11.27 N/mm’
1,= TS/, = 11.27 Nimm”

t. =

0, = Vo*+31° = 205.4 N/mm’

20.03.25
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PROCEDIMENTO E RISULTATI 224763

Cl02.xxxx.032

PROCEDIMENTO E RISULTATI 224763

Cl02.xxxx.032

%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ

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

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 149. mm’

J, = 49815. mm*

J,= 9072. mm*

J, = 130.3 mm*

Y, = 8.157 mm

Yo = 23.47 mm

N= 353.6 N

T,= 1061. N

M, = 460000. Nmm

X, = 6.mm

u,= -12. mm

v, =-23.47 mm

0, = N/A-Mv/J, = 219.1 N/mm®
X, = 18.mm

Vv, =-23.47 mm

o, = N/A-MV/J, = 219.1 N/mm’

1, = TSI, = 21.59 N/mm?
1,=TStJ, = 21.59 N/mm®
t.= 500. mm

C

0, = Vo’+31° = 222.3 N/mm’

20.03.25
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PROCEDIMENTO E RISULTATI 248492 Cl02.xxxx.033 PROCEDIMENTO E RISULTATI 248492
%=L ) v dx = [13 2]} VED P T E— bews .
=(1/3b) 1/EJ = 1/3 b/EJ
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
L% =0(1) vEIdx=[x]] VEI u
=(b) VEJ = b/EJ
b y
L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ
%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
o O T,
L= (x°) vEIdx = [13xm° ] 1/ES L M.
o o o A il e— c
=(1/3b) 1/EJ = 1/3 b/EJ B
1% = [2(5/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [5/4 xb -1/2 X*/b? || Fb 1/E3 N . . B}
mm o = N o X S

=(5/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

1% = [(1 +1/2 x/b -3/2 X216 ) Fb VE dx = [ x +1/4 X% -1/2 b | Fb 1/E3
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

12 = [[(3/2 xtb -2 x21b +1/2 6% ) Fb VEJ dx = [314 x21b 213 xb? +1/8 x1b° ] Fb 1/E3
=(3/4b-2/3b+1/8b ) Fb 1/E] =5/24 Fb’/EJ

1% = [0 xtb -1/2 xC1? -1/2 xib° ) Fb 1/ED dx = [1/2 xb -1/6 x/b -1/8 X'/ ], Fb 1/E3
=(1/2b-1/6 b-1/8 b ) Fb 1/EJ =5/24 Fb’/EJ
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A= 170.6 mm’

J, = 55611. mm*
J,= 18662. mm*
J,= 153.6 mm*

Y, = 10.75 mm

Yo = 25.69 mm

N =-1140.N

T,= -950. N

M, = -475000. Nmm
Xn, = 12.mm

u,= -12. mm

V., =-25.69 mm

o,, = N/A-Mv/J, = -226.1 N/mm’
X, = 24.mm

Vv, =-25.69 mm

o, = NIA-MV/J,, = -226.1 N/mm®
1,=TSJ, = 18.96 N/mm’
1,= TSI, = 18.96 N/mm’

0, = Va’+31% = 228.5 N/mm?
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%=L ) v dx = [13 2]} VED
=(1/3b) 1/EJ = 1/3 b/EJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

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

1% = [2(3 b -2 X% ) Fb 1/E3 dx = [3/2 X%/ -213 1% ] Fb 1/E3
=(3/2b-2/3b) Fb 1/EJ =5/6 Fb’/EJ

1% = [(1 + xib -2 xb* ) Fb 1/E3 dx = [ x +1/2 x8b -2/3 X% ] Fb 1/E
=(b+1/2b-2/3b) Fb 1/EJ =5/6 Fb’/EJ

1 = [2(- x/b +1/2 x81b? ) Fb 1/EJ dx = [-1/2 X% +1/6 x1b* | Fb 1/E
=(-12b+1/6 b ) Fb LEJ =-1/3 Fb’/EJ

1% = [2(-1/2 +1/2 16 ) Fb 1/E3 dx = [-1/2 x +1/6 X*/b2 || Fb 1/E3
=(-12b+1/6 b)) Fb 1/EJ =-1/3 Fb’/EJ

1% = [*(-1/2 +5/2 x/b 2 X2Ib* ) Fb 1/EJ dx = [-1/2 x +5/4 X2/b -213 xIb? ], Fb 1/E3
=(-1/2b+5/4b-2/3b ) Fb 1/EJ = 1/12 Fb’/EJ

1 = ["(3/2 xtb -2 x2b* ) Fb 1/E3 dx = [314 x2b -213 x1b? | Fb 1/E3
=(3/4b-2/3b) Fb 1/EJ = 1/12 Fb*/EJ
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A= 99.8 mm’
J, = 21986. mm*
J,= 2333. mm*
J,= 81.65 mm*
Y, = -9.824 mm
Yo = 13.71 mm
N = -180.N
T,= -540.N

M, = -248400. Nmm
X, = 12.mm
Y= 35 . mm

vV, = 21.29 mm

0, = N/A-Mv/J, = 238.7 N/mm’
y.= 2.mm

u,= -12. mm

v, =-11.71 mm

o, = NIA-MV/J, = 238.7 N/mm’
1,=TS/tJ, = 11.29 N/mm’
1,=TS/J, = 11.29 N/mm®
t.= 180. mm

C

0, = Vo’+31° = 239.5 N/mm’
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%=L ) v dx = [13 2]} VED

=(v3b) VEI =13 b/EJ

L% =[(1-2xb +xb* ) UEI dx= [ x - xb +1/3 X ]
=(b-b+13b) VEJ =1/3 b/EJ
L% =0(1) vEIdx=[x]] VEI

=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI

=(b) 1/EJ = b/EJ

L% =[(1 -2 xb +x0? ) UEI dx= [ x - xb +1/3 b ]
=(b-b+13b) VEJ =13 b/EJ
%= ["(50?) v dx = [13 b2 )] VED

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

b
1% = [2(3 b -2 X% ) Fb 1/E3 dx = [3/2 X%/ -213 1% ] Fb 1/E3
=(3/2b-2/3b) Fb 1/EJ =5/6 Fb’/EJ
b
L =j2(1 +xlb -2 /b ) Fb 1EJ dx = [ x +1/2 X'Ib -2/3 x°/b? | Fb 1/E]
=(b+1/2b-2/3b) Fb 1/EJ =5/6 Fb’/EJ
1 = [2(- /b +1/2 x1b% ) Fb VEI dx + 1 (-1) 1 FbYEJ
b
=[-12 X0 +1/6 X°0* | Fb UEJ +1 (-1) 1 Fb%/E
=(-12b+1/6b) FO 1/EJ +1 (-1) 1 Fb*/EJ =-4/3 Fb’/EJ
1% = [0(-1/2 +1/2 /6% ) Fb 1/EI dx + 1 (-1) 1 FbY/EJ
b
=[-12x+16x* | FO LEJ +1 (-1) 1 FbE]
=(-1/2b+1/6b ) Fo 1/EJ +1 (-1) 1 Fb’/EJ =-4/3 Fb*/EJ
b
L% = [*(-1/2 +5/2 xib -2 /b ) Fb 1/EJ dx = [-1/2 x +5/4 xIb -2/3 /b | Fb 1/E3
o e}
=(-1/2b+5/4b-2/3b ) Fb 1/EJ = 1/12 Fb’/EJ
b
1 = [*(3/2 xtb -2 x2b* ) Fb 1/E dx = [3/4 x2Ib -213 x1b* | Fb 1/E
=(3/4b-2/3b) Fb 1/EJ = 1/12 Fb’/EJ

1/EJ

1/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

N = -230.N

T,= -690. N

M, = -338100. Nmm
X,= 6.mm

u,= -12. mm

V,, =-20.14 mm

o, = NIA-Mv/J, = -192.7 N/mm’
X, = 18.mm

v, =-20.14 mm

g, = N/A-Mv/J,, = -192.7 N/mm?
1, =TS, = 16.84 N/mm’
1,=TS/tJ, = 16.84 N/mm”
t.= 230. mm

C

0, =Vo’+31° = 194.8 N/mm’
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PROCEDIMENTO E RISULTATI 216255

Cl02.xxxx.036

%=L ) v dx = [13 2]} VED
=(13b) VEJ = 13 bIEJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(5/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [5/4 xb -1/2 X*/b? || Fb 1/E3
=(5/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

1% = [(1 +1/2 x/b -3/2 X216 ) Fb VE dx = [ x +1/4 X% -1/2 b | Fb 1/E3
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

1 = [2(- xtb +1/2 x¢1b? ) Fb 1/EJ dx = [-1/2 X% +1/6 x1b* | Fb 1/E
=(-12b+1/6 b ) Fb LEJ =-1/3 Fb’/EJ

1% = [2(-1/2 +1/2 X216 ) Fb 1/E3 dx = [-1/2 x +1/6 X*/b2 || Fb 1/E3
=(-12b+1/6b) Fb 1/EJ =-1/3 Fb’/EJ

1% = [*(-1/2 +2 b -3/2 X6 ) Fb 1/EJ dx = [-1/2 x + xb -1/2 X*/b? | Fb 1/E3
=(-1/2b+b-12b) Fb 1/EJ =0

12 = ["( b -872 X% ) Fb 1/ED dx = [1/2 b -1/2 xb | Fb 1/E3
=(1/2b-1/2b) Fb 1/EJ =0
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A= 164.6 mm’

J, = 39791 mm*
J,= 18662. mm*
J

= 151.6 mm*
Y, = 9.018 mm
Yo = 22.09 mm
N = -280.N
T,= -700. N
M, =-364000. Nmm
Xn, = 12.mm
u,= -12. mm
Vv, =-22.09 mm

[e]

= N/A-MV/J, = -203.8 N/mm*
.= 24.mm

. =-22.09 mm

. = N/A-Mv/J, = -203.8 N/mm’
.=TSJ, = 16.79 N/mm’

4 g < X

1,=TS/J, = 16.79 N/mm”
t.= 280. mm
0, = Vo*+31° = 205.9 N/mm’
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PROCEDIMENTO E RISULTATI 944381 Cl02.xxxx.037 PROCEDIMENTO E RISULTATI 944381 Cl02.xxxx.037

%=L ) v dx = [13 2]} VED
=(13b) VEJ =13 b/EJ

) A= 164.6 mm’
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3 5 J,= 39791 mm’
18 B=1.8 J, = 18662. mm*
=(b-b+1/3b) 1/EJ = 1/3 b/EJ 35 M =T c 3= 1516 mm*
XX b 7
L% =0(1) vEIdx=[x]] VEI Y = -9.018 mm
— — H Yo = 12.91 mm
=(b) 1/EJ = b/EJ b N = -280. N
L% =0(1) vEIax=[x]. vEI T,= -700. N
M, = -392000. N
=(b) VEJ = b/EI x mm
. y X, = 12.mm
%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3 , y,= 35.mm
B _ u,= -12. mm
=(b-b+1/3b) VEI =13 b/EbJ v = 22,00 mm
L :JZ( X’Ib*) UEI dx = [1/3 %07 | 1EI o, = NIA-Mv/J, = 215.9 N/mm®
[ X, = 24.mm
=(1/3b) 1/EJ = 1/3 b/EJ s D (R yo= 35 mm
b o T ——————————
1% = [2(5/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [5/4 xb -1/2 X*/b? || Fb 1/E3 =t — 3 7 .= 22.09mm
o, = N/A-MV/J, = 215.9 N/mm’
=(5/4b-1/2b ) Fb 1/EJ = 3/4 Fb’/EJ o = VIV ;
) ( ) - , o T, = TS*/tJu = 16.79 N/mm2
1% = [(1 +1/2 x/b -3/2 X216 ) Fb VE dx = [ x +1/4 X% -1/2 b | Fb 1/E3 1,=TS/tJ, = 16.79 N/mm
t,= 280.
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ mm o S 3 8 x g ¢ o

0, = Vo’+31° = 217.9 N/mm’
1% = [2(- /b +1/2 X% ) Fb VEI dx + 1 (-1) 1 FbYE

2 3,210 2
=[-172 X0 +1/6 X°0* | Fb UEJ +1 (-1) 1 Fb%/E
=(-12b+1/6b) FO 1/EJ +1 (-1) 1 Fb*/EJ =-4/3 Fb’/EJ
1% = [0(-1/2 +1/2 /6% ) Fb 1/EI dx + 1 (-1) 1 FbY/EJ
b
=[-12x+16x0* | FO L/EJ +1 (-1) 1 FbE]
=(-1/2b+1/6 b ) Fo 1/EJ +1 (-1) 1 Fb’/EJ =-4/3 Fb*/EJ
b
1% = [(-1/2 +2 x/b -3/2 X216 ) Fb VED dx = [-1/2 x + X2 -1/2 b | Fb 1/E3
=(-12b+b-1/2b) Fb 1/EJ =0
X0 _Jb( 2,2 _ 2 3,270
% =] (xib -312 X10* ) Fb 1/E3 dx = [1/2 X'/ -1/2 X°Ib* ]| Fb 1/E
=(1/2b-12b) Fb 1/EJ =0
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PROCEDIMENTO E RISULTATI 240450 Cl02.xxxx.038 PROCEDIMENTO E RISULTATI 240450 Cl02.xxxx.038

>
b =18 Bt=1.8
%=L ) v dx = [13 2]} VED a1 N —— = J ¢ A= 105.8 mm’
J, = 31122, mm*
=(13b) VEJ =13 b/EJ b u 3= 2333, mm*
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3 J,= 83.65 mm"
=(b-b+1/3b) L/EJ = 1/3 b/EJ Yo JLIomm
b Yg= 24.69 mm
L% =0(1) vEIdx=[x]] VEI u N = -320.N
T,= -400. N
=(b) VEJ = bEJ y
( ) . y M, =-280000. Nmm
L% =0(1) vEIax=[x]. vEI X = 12.mm
Vv, =-24.69 mm
=(b) 1E3 = biEY X 0,, = NJA-MV/J, = -225.1 N/mm’
%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3 Y= 3.mm
u,= -12. mm
= - ]_ 1 E = 1 E :
(b-b+13b) 1EI =13 b/bJ UT v, = -21.69 mm
LR :jZ( X’Ib*) UEI dx = [1/3 %07 | 1EI ) | Peiia 0, = N/A-Mv/J,, = -225.1 N/mm”
Jo E ) - 1. =TSIJ, = 6.853 N/mm?®
=(u3b) VEI =13 bEJ = o” 2™
(v3b) i B 1,=TS'tJ, = 6.853 N/mm’
L% = [*(5/2 xib 312 Xb” ) Fb 1/E dx = [5/4 b -1/2 X'1b* ]| Fb 1/E t,= 160. mm
BC ~Jo o N 3 N © 2,2 2
mm < < - X9 0,=Vo™+31° = 225.4 N/mm

=(5/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ ‘ ‘
b
L =j2(1 +1/2 x/b -3/2 X°16* ) Fb 1/EJ dx = [ x +1/4 x%/b -1/2 X’Ib* ] | Fb 1/EJ
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ
b
1 = [2(- xtb +1/2 x¢1b? ) Fb 1/EJ dx = [-1/2 X% +1/6 x1b* | Fb 1/E
=(-12b+1/6 b ) Fb LEJ =-1/3 Fb’/EJ
b
1% = [2(-1/2 +1/2 X216 ) Fb 1/E3 dx = [-1/2 x +1/6 X*/b2 || Fb 1/E3
=(-12b+1/6b) Fb 1/EJ =-1/3 Fb’/EJ
b
1% = [*(-1/2 +2 b -3/2 X6 ) Fb 1/EJ dx = [-1/2 x + xb -1/2 X*/b? | Fb 1/E3
=(-1/2b+b-12b) Fb 1/EJ =0
L% = [*( b -3/2 X4 ) Fb U/EI dx = [1/2 3/ -1/2 1 | Fb 1/E
ED ~ Jo - o
=(1/2b-1/2b) Fb 1/EJ =0
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%=L ) v dx = [13 2]} VED

>
=(1 1/EJ = 1/3 b/E -1, 5 (=1,
(130) 1 = 113 b/Es ) a7 A e A= 111.8 mm’
L% = (1 -2 b + 0% ) VEIdx =[x ¥ +1/3 %07 " 1/E3 J,= 42133. mm*
o o 4
J, = 2333. mm
=(b-b+1/3b) 1/EJ = 1/3 b/EJ v
( ) ) J,= 85.65 mm*
L :jZ(1 ) VEYdx=[x] 1EI y,= 13.74 mm
Yy, = 28.04 mm
=(b) VEJ = b/EJ g
(b) b , N = -340.N
L =JZ(1 ) VEJdx=[x] 1EI T,= -425.N
M, = -352750. N
=(b) VEJ = b/EI y x mm
b X, = 12.mm
%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3 v,, = -28.04 mm 2
= N/A-MV/J, = -237.8 N/
=(b-b+1/3b) 1/EJ = 1/3 b/E ;’m_ . m:] u mm
b c” )
%= ["(50?) v dx = [13 b2 )] VED u = -12.mm
V. =-25.04 mm
=(1/3b) 1/EJ = 1/3 b/EI ot c
(v3b) | Pl 0, = NIA-MV/J,, = -237.8 Nimm?
Xo _Jb 2, 2 _ 2 3, 27b =1.8M/=1.8 I )
Lie = [ (5/2 xib -3/2 X’Ib® ) Fb 1/EJ dx = [5/4 x°/b -1/2 X’Ib® ] | Fb 1/EJ Jo E F T,= TSI, = 6.109 N/mm
D

1,=TS/tJ, = 6.109 N/mm”
t.= 170. mm

C

0, =Vo’+31° = 238. N/mm’

=(5/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

1% = [(1 +1/2 x/b -3/2 X216 ) Fb VE dx = [ x +1/4 X% -1/2 b | Fb 1/E3 mm ° e
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

LY = j:( x/b +1/2 x’I0> ) Fb 1/EJ dx + 1 (-1) 1 Fb’/EJ
= [-172 X1b +1/6 1o ]z Fb1/EJ +1 (-1) 1 Fb%EJ
=(-12b+1/6b) FO 1/EJ +1 (-1) 1 Fb*/EJ =-4/3 Fb’/EJ

1% = [0(-1/2 +1/2 /6% ) Fb 1/EI dx + 1 (-1) 1 FbY/EJ
=[-v2x+1/6 ]  Fo 1/E3 +1 (1) 1 FbYE]
=(-1/2b+1/6 b ) Fo 1/EJ +1 (-1) 1 Fb’/EJ =-4/3 Fb*/EJ

1% = [(-1/2 +2 x/b -3/2 X216 ) Fb VED dx = [-1/2 x + X2 -1/2 b | Fb 1/E3
=(-12b+b-1/2b) Fb 1/EJ =0

1 = ["( b -872 X% ) Fb 1/ED dx = [1/2 X%/ -1/2 xb ] Fb 1/E3
=(1/2b-12b) Fb 1/EJ =0
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%=L ) v dx = [13 2]} VED
=(13b) VEJ = 13 bIEJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(5/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [5/4 xb -1/2 X*/b? || Fb 1/E3
=(5/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

1% = [(1 +1/2 x/b -3/2 X216 ) Fb VE dx = [ x +1/4 X% -1/2 b | Fb 1/E3
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

1 = [2(- xtb +1/2 x¢1b? ) Fb 1/EJ dx = [-1/2 X% +1/6 x1b* | Fb 1/E
=(-12b+1/6 b ) Fb LEJ =-1/3 Fb’/EJ

1% = [2(-1/2 +1/2 X216 ) Fb 1/E3 dx = [-1/2 x +1/6 X*/b2 || Fb 1/E3
=(-12b+1/6b) Fb 1/EJ =-1/3 Fb’/EJ

1% = [*(-1/2 +2 b -3/2 X6 ) Fb 1/EJ dx = [-1/2 x + xb -1/2 X*/b? | Fb 1/E3
=(-1/2b+b-12b) Fb 1/EJ =0

12 = ["( b -872 X% ) Fb 1/ED dx = [1/2 b -1/2 xb | Fb 1/E3
=(1/2b-1/2b) Fb 1/EJ =0

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

A= 149. mm’
J, = 49815. mm*
J,= 9072. mm*
J, = 130.3 mm*
Y, = -8.157 mm
Yo = 17.53 mm
N = -440.N
T,=-1320. N

M, = -429000. Nmm
X, = 6.mm
Y,= 41l.mm
u,.= -12. mm

m
vV, = 23.47 mm
a,, = N/A-Mv/J, = 199.2 N/mm’
X, = 18.mm
y.= 4l.mm
V.= 23.47 mm
g, = N/A-Mv/J, = 199.2 N/mm®
1, =TS, = 26.87 N/mm’
1,=TS/tJ, = 26.87 N/mm”
t.= 440. mm

(3
o, = Vo’+31° = 204.5 N/mm’
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%=L ) v dx = [13 2]} VED

>
=(1 1/EJ = 1/3 b/E - 5 1
(v3b) 183 = /3 bIED ) 53 A ——— A= 117.8 mm’
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3 J,= 55131 mm*
J,= 2333. mm*
=(b-b+1/3b) 1/EJ = 1/3 b/EJ v
( ) X J,= 87.65 mm*
L% =0(1) vEIdx=[x]] VEI Y, = 15.75mm
_ _ Yy = 31.36 mm
=(b) VEJ = b/EJ b u NZ 260 N
L% =0(1) vEIax=[x]. vEI T,= -780.N
~(b) VEI = biEJ y M, = -357500. Nmm
N X, = 12.mm
%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3 v,, = -31.36 mm
- _ — . 2
=(b-b+1/3b) LEJ =1/3 b/E] ;’m_’ N/SA r':';” 205.6 N/mm
b ¢ )
%= ["(50?) v dx = [13 b2 )] VED u = -12.mm
V, =-28.36 mm
=(1/3b) 1/EJ = 1/3 b/EJ ot c
(v3b) . L 0, = NJA-MV/J,, = -205.6 N/mm’
1% = [2(5/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [5/4 xb -1/2 X*/b? || Fb 1/E3 Jo EC—e— 1, = TStJ, = 9.583 N/mm®
D =TSJ, = 9.583 N/mm’
=(5/4b-1/2b) Fb 1/EJ =3/4 FbYEJ K u mm

t.= 260. mm
g, =Vo’+31° = 206.2 N/mm’

1% = [(1 +1/2 x/b -3/2 X216 ) Fb VE dx = [ x +1/4 X% -1/2 b | Fb 1/E3 mm o e
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

1% = [2(- /b +1/2 X% ) Fb VEI dx + 1 (-1) 1 FbYE
= [-172 X1b +1/6 1o ]z Fb1/EJ +1 (-1) 1 Fb%EJ
=(-12b+1/6b) FO 1/EJ +1 (-1) 1 Fb*/EJ =-4/3 Fb’/EJ

1% = [0(-1/2 +1/2 /6% ) Fb 1/EI dx + 1 (-1) 1 FbY/EJ
=[-v2x+1/6 ]  Fo 1/E3 +1 (1) 1 FbYE]
=(-1/2b+1/6 b ) Fo 1/EJ +1 (-1) 1 Fb’/EJ =-4/3 Fb*/EJ

1% = [(-1/2 +2 x/b -3/2 X216 ) Fb VED dx = [-1/2 x + X2 -1/2 b | Fb 1/E3
=(-12b+b-1/2b) Fb 1/EJ =0

1 = ["( b -872 X% ) Fb 1/ED dx = [1/2 X%/ -1/2 xb ] Fb 1/E3
=(1/2b-12b) Fb 1/EJ =0
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%=L ) v dx = [13 2]} VED
=(13b) VEJ =13 b/EJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+13b) VEJ =13 b/EJ

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

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

b
1 = [(-1/2 xib +1/2 X216 ) Fb VEJ dx = [-1/4 x21b +1/6 x*/b? ] Fb 1/E3

=(-1/4b+1/6b) Fb LEJ =-1/12 Fb’/EJ

b
1%, = [2(-1/2 xtb +1/2 X216 ) Fb 1/E3 dx = [-1/4 x2Ib +1/6 xib* | Fb 1/EJ

=(-1/4b+1/6b) Fb 1/EJ =-1/12 Fb’/EJ
b
1% = [7(xab - X262 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°1b? ] Fb 1/E3
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ
L% = [(xb - xb*) Fb UEI dx = [1/2 3 -1/3 b2 ] Fb 1/E3
ED ° 0
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

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

A= 170.6 mm’
J, = 55611. mm*
J, = 18662. mm*

J,= 153.6 mm*

Y, =-10.75 mm

Y= 15.31 mm

N =-1060. N
T,=-1060. N

M, =-487600. Nmm
X, = 12.mm

Vo= 41.mm

u,= -12. mm

m

V, = 25.69 mm

0, = N/A-Mv/J, = 219. N/mm?
X, = 24.mm

Y. = 4l.mm

V.= 25.69 mm

0, = N/A-Mv/J, = 219. N/mm’
1, =TSJ, = 21.16 N/mm’
1,= TS/, = 21.16 N/mm”
t,= 530. mm

C

0, = Vo +31° = 222.1 N/mm?

20.03.25
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PROCEDIMENTO E RISULTATI 239692

Cl02.xxxx.043

%=L ) v dx = [13 2]} VED
=(13b) VEJ =13 b/EJ

L% =[(1-2xb +xb* ) UEI dx= [ x - xb +1/3 X ]
=(b-b+13b) VEJ =13 b/EJ

L% =0(1) vEIdx=[x]] VEI

=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI

=(b) 1/EJ = b/EJ

L% =[(1 -2 xb +x0? ) UEI dx= [ x - xb +1/3 b ]
=(b-b+13b) VEJ =13 b/EJ

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

1/EJ

1/EJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3

=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ
L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = [2(-1/2 b +1/2 /62 ) Fb UEI dx +1 (1) 1 FbP/EJ

2 3,.21° 2
= [-1/4 X0 +1/6 X°0* | Fb UEJ +1 (-1) 1 Fb%/E
=(-1/4b+1/6b) FO 1/EJ +1 (-1) 1 Fb*/EJ =-13/12 Fb’/EJ

1% = [2(-1/2 xtb +1/2 X262 ) Fb 1/EI dx + 1 (-1) 1 FbY/EJ

2 3,210 2
=[-145%p +1/6 °0° ] FO LEJ +1 (-1) 1 FbY/EJ
=(-1/4b+1/6b) Fo UEJ +1 (-1) 1 Fb’/EJ =-13/12 Fb*/EJ
b
12 = ["( b - xib? ) Fb 1/E3 dx = [1/2 58b -1/3 X2 ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ
L2 = [(wb - 4> ) Fb VEI dx = [1/2 3 -1/3 1% ]| Fb 1/E
ED ° 0
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ
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A= 155.mm’
J, = 66633. mm*
J, = 9072. mm*
J, = 132.3 mm*
Y, =-9.482 mm
Y= 20.23 mm
N =-1020. N
T,=-1020. N

M, = -581400. Nmm
X, = 6.mm
Y= 47.mm
u,= -12. mm
V,, = 26.77 mm

0, = N/A-MV/J, = 227. N/mm’
X, = 18.mm

y.= 47.mm

V.= 26.77 mm

[

o, =N/A-MV/J, = 227. N/mm’

c

1,=TSJ, = 17.71 N/mm’

1,=TSNJ, = 17.71 N/mm®
= 510. mm

C

0, = Vo*+31° = 229.1 N/mm’

g

—
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%=L ) v dx = [13 2]} VED
=(13b) VEJ = 13 bIEJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(5/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [5/4 xb -1/2 X*/b? || Fb 1/E3
=(5/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

1% = [(1 +1/2 x/b -3/2 X216 ) Fb VE dx = [ x +1/4 X% -1/2 b | Fb 1/E3
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

1 = [2(- xtb +1/2 x¢1b? ) Fb 1/EJ dx = [-1/2 X% +1/6 x1b* | Fb 1/E
=(-12b+1/6 b ) Fb LEJ =-1/3 Fb’/EJ

1% = [2(-1/2 +1/2 X216 ) Fb 1/E3 dx = [-1/2 x +1/6 X*/b2 || Fb 1/E3
=(-12b+1/6b) Fb 1/EJ =-1/3 Fb’/EJ

1% = [*(-1/2 +2 b -3/2 X6 ) Fb 1/EJ dx = [-1/2 x + xb -1/2 X*/b? | Fb 1/E3
=(-1/2b+b-12b) Fb 1/EJ =0

12 = ["( b -872 X% ) Fb 1/ED dx = [1/2 b -1/2 xb | Fb 1/E3
=(1/2b-1/2b) Fb 1/EJ =0
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A= 99.8 mm’
J, = 21986. mm*
J,= 2333. mm*
J,= 81.65mm*
Y, = 9.824 mm
Yo = 21.29 mm
N= -210.N

T, = -525.N

y
M, =-241500. Nmm

Xn, = 12.mm

vV, =-21.29 mm

o, = N/A-Mv/J, = -235.9 N/mm’
.= 3.mm

u,= -12. mm

v, =-18.29 mm

0, = N/A-MV/J, = -235.9 N/mm’
1, =TS, = 10.98 N/mm’
1,=TStJ, = 10.98 N/mm”

t, =

0, = Vo*+31° = 236.7 N/mm’

<
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Cl02.xxxx.045

%=L ) v dx = [13 2]} VED

=(v3b) VEI =13 b/EJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3

=(b-b+1/3b) 1/EJ = 1/3 b/EI
L% =0(1) vEIdx=[x]] VEI

=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI

=(b) 1/EJ = b/EJ

L% =[(1 -2 xb +x0? ) UEI dx= [ x - xb +1/3 b ]
=(b-b+13b) VEJ =13 b/EJ
%= ["(50?) v dx = [13 b2 )] VED

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

b
1% = [2(5/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [5/4 xb -1/2 X*/b? || Fb 1/E3
=(5/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ
b
L =j2(1 +1/2 x/b -3/2 X°16* ) Fb 1/EJ dx = [ x +1/4 x%/b -1/2 X’Ib* ] | Fb 1/EJ
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ
1% = [2(- /b +1/2 X% ) Fb VEI dx + 1 (-1) 1 FbYE
b
=[-172 X0 +1/6 X°0* | Fb UEJ +1 (-1) 1 Fb%/E
=(-12b+1/6b) FO 1/EJ +1 (-1) 1 Fb*/EJ =-4/3 Fb’/EJ
1% = [0(-1/2 +1/2 /6% ) Fb 1/EI dx + 1 (-1) 1 FbY/EJ
b
=[-12x+16x0* | FO L/EJ +1 (-1) 1 FbE]
=(-1/2b+1/6 b ) Fo 1/EJ +1 (-1) 1 Fb’/EJ =-4/3 Fb*/EJ
b
1% = [(-1/2 +2 x/b -3/2 X216 ) Fb VED dx = [-1/2 x + X2 -1/2 b | Fb 1/E3
=(-12b+b-1/2b) Fb 1/EJ =0
L% = [*( b -3/2 X4b> ) Fb /EI dx = [1/2 ¥/ -1/2 1% | Fb 1/E
ED ~ Jo o
=(1/2b-12b) Fb 1/EJ =0

1/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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A= 182.6 mm’
J, = 96241. mm*
J, = 18662. mm*

J,= 157.6 mm*

Y, =-14.34 mm

Yo = 20.23 mm

N = -310.N

T,= -775.N

M, =-581250. Nmm
X, = 12.mm

Yn= 53.mm

u,= -12. mm

vV, = 32.77 mm

o, = N/A-Mv/J, = 196.2 N/mm?
X, = 24.mm

y.= 53.mm

V.= 32.77 mm

o, = N/A-Mv/J, = 196.2 N/mm’
=TS, = 11.4 N/mm®
=TSMJ, = 11.4 N/mm’

= 310. mm

0, = Vo’+31° = 197.2 N/mm’
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Quadro contributi PLV per iperstatica X=W,

PROCEDIMENTO E RISULTATI 939051
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I VNES) M,(x) MM, MM, [[MM/Eddx | [XM,M /Eddx
AB b 0 -3Fx 0 0
0 0
BAb 0 3Fb-3Fx 0 0
BChb x/b -3Fb+2Fx 3Fx-2Fx’/b X°Ib’ ,
, , ,| B/6FB/EI | 1/3Xb/EJ
CBb 1-x/b Fb+2Fx Fb+Fx-2Fx/b 1-2x/b+x"Ib
CDb -1 Fx-1/2gx° -Fx+1/2Fx’[b 1 ,
, , -1/3Fb’/EJ Xb/EJ
DC b 1 -1/2Fb+1/2gx -1/2Fb+1/2Fx /b 1
DEb |-1+x/b|1/2Fb-2Fx+1/20x’ | -1/2Fb+5/2Fx-5/2Fx’Ib+1/2qx°/b | 1-2x/b+x’ /b’ ,
, , . - 1/24F0’/EJ | 1/3Xb/EJ
EDDb x/b Fb-Fx-1/2gx Fx-Fx“/b-1/2gx”/b x“/b
EFvV2b | © V2/2Fx 0 0 0 0
FGb 0 -Fx 0 0
0 0
GFb 0 Fb-Fx 0 0
GAb 0 0 0 0
0 0
AGb 0 0 0 0
FBb 0 Fb-Fx 0 0
0 0
BFb 0 -Fx 0 0
BE b 0 0 0 0
0 0
EB b 0 0 0 0
CD elongazione asta N,.p€cplcp -Fb*/EJ
totali -11/24Fb*/EJ|  5/3Xb/EJ
iperstatica X=W_ 11/40Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

Sviluppi di calcolo iperstatica

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

20.03.25
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%=L ) v dx = [13 2]} VED

=(v3b) VEI =13 b/EJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3

=(b-b+1/3b) 1/EJ = 1/3 b/EI
L% =0(1) vEIdx=[x]] VEI

=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI

=(b) 1/EJ = b/EJ

L% =[(1 -2 xb +x0? ) UEI dx= [ x - xb +1/3 b ]
=(b-b+13b) VEJ =13 b/EJ
%= ["(50?) v dx = [13 b2 )] VED

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

b

1% = [2(3 b -2 X% ) Fb 1/E3 dx = [3/2 X%/ -213 1% ] Fb 1/E3

=(3/2b-2/3b) Fb 1/EJ =5/6 Fb’/EJ

b

L =j2(1 +xlb -2 /b ) Fb 1EJ dx = [ x +1/2 X'Ib -2/3 x°/b? | Fb 1/E]

=(b+1/2b-2/3b) Fb 1/EJ =5/6 Fb’/EJ
1 = [2(- /b +1/2 x1b% ) Fb VEI dx + 1 (-1) 1 FbYEJ

b

=[-12 X0 +1/6 X°0* | Fb UEJ +1 (-1) 1 Fb%/E

=(-12b+1/6b) FO 1/EJ +1 (-1) 1 Fb*/EJ =-4/3 Fb’/EJ
1% = [0(-1/2 +1/2 /6% ) Fb 1/EI dx + 1 (-1) 1 FbY/EJ

b

=[-12x+16x* | FO LEJ +1 (-1) 1 FbE]

=(-1/2b+1/6b ) Fo 1/EJ +1 (-1) 1 Fb’/EJ =-4/3 Fb*/EJ
12 = [(-1/2 +5/2 x/b -5/2 X216 +1/2 X*/b° ) Fb 1/EJ dx

b
= [-1/2 x +5/4 x°Ib -5/6 x°Ib? +1/8 x'1b° | | Fb 1/EJ

1/EJ

=(-1/2b +5/4 b -5/6 b +1/8 b ) Fb 1/EJ = 1/24 Fb’/EJ

b
L2 = [*(xib - X207 -1/2 16> ) Fb L/EI dx = [1/2 3 -1/3 x1b? -1/8 x“1b° | Fb 1/E3
o o
=(1/2b-1/3b-1/8b ) Fb 1/EJ = 1/24 Fb’/EJ

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

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 143 mm’

J, = 35649. mm*
J,= 9072. mm*
J,= 1283 mm*

Y, =-6.857 mm

Yo = 14.86 mm

N = -480. N

T,= -720.N

M, =-374400. Nmm
X,= 6.mm

Yn= 35 mm

u,= -12. mm

vV, = 20.14 mm

o, = N/A-Mv/J, = 208.2 N/mm’
X, = 18. mm

y.= 35.mm

v, = 20.14 mm

c

o, = N/A-Mv/J, = 208.2 N/mm’
1,=TSJ, = 17.58 N/mm’
1,=TS/J, = 17.58 N/mm”
t.= 240. mm

C

0, = Vo’+31° = 210.4 N/mm’

20.03.25
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S2'€002 €T°E0'LZ'SI9A ‘OUBJIIN IP 02]UIBN|Od ‘ISSOY IUB|SAEZ O}OPY @
eonelsiadi ojooed Ip 1ddnjiAs
q45/9- Pan=x eonelsiadi
C3/AXE/S r3/,04¢ I[e10)
3/,94 384383381\ eise auoizebuole 3q
0 0 ~Xbez/t+adz/1- 0 qg3
0 0
0 0 BUIARE 0 q3g
0 0 X4- 0 q4g
0 0
0 0 x4-04 0 qad
0 0 0 0 q9v
0 0
0 0 0 0 qvo
0 0 X4-94 0 q49
0 0
0 0 X4- 0 q 94
0 0 0 0 xd4z/ep 0 | ger43
J1X a7, x4z/e-X4z/E x4z/€-a4z/€ a/x aa3
C3/AXeT | £3/,940/T
AILX+a/Xe-T | a/,xd4g/e-x4e/e x4e/¢e- ax+I-| a3a
T 0 0 1 q0od
r3/aX 0
T 0 0 T- qao
LA/ X+0/Xe-T| O/, X4e/e-X42/T+04 x4e/e+q4 ax-1 qdgo
C3/aXe/r | £3,94v/€
21X a/,x4e/e-x42/S x4z/e+q4e/S- | a/x- qod
0 0 Xbz/T+xd4e-042/5| 0 qvdg
0 0
0 0 Xbz/T-x4g- 0 qav
XPCI/WWX[| XpeaWN[| W W 00’ W] -

Ipan=x eaneisiadi 1ad Ad INQLIUOD oipend

LYOXXXX"20ID

STOTYZ ILVLTINSIY 3 OLNINIdIDO0dd

G2'€0°0¢C

reubasse 1youed ep suoissay °N ﬂHw

€T°€0°/2'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[DARZ O}opY ©

2/e-

e/t 0
4

2

T=X eonelsiad ep auoissaly *I ﬂ H w

1- 1-
7 i .
,
,
|
,
,
|
,
,
9 o[ 0 0,
|
|
,
|
|
,
,
|
o°|
,
0 o°
oonelsiadi 002[ed Ip BWwaydS
% \

? Y

LYO™XXXX"20ID

STOTYZ ILVLTINSIY 3 OLNINIAID0dd
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%=L ) v dx = [13 2]} VED
=(1/3b) 1/EJ = 1/3 b/EJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

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

1% = [2(5/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [5/4 xb -1/2 X*/b? || Fb 1/E3
=(5/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

1% = [(1 +1/2 x/b -3/2 X216 ) Fb VE dx = [ x +1/4 X% -1/2 b | Fb 1/E3
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

1 = [*(3/2 xtb -3/2 x2b* ) Fb 1/E3 dx = [3/4 xb -1/2 x1b? ] Fb 1/E
=(3/4b-1/2b) Fb 1/EJ = 1/4 Fb’/EJ

1% = [2(3/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [3/4 xb -1/2 X*b2 ], Fb 1/E3
=(3/4b-1/2b) Fb 1/EJ = 1/4 Fb’/EJ

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

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 176.6 mm’

J, = 74388. mm*
J,= 18662. mm*
J,= 155.6 mm*

Y, =-12.53 mm

Yo = 17.75 mm

N = -300. N

T,= -900. N

M, = -555000. Nmm
X, = 12.mm

Y, = 47.mm

U,= -12. mm

vV, = 29.25 mm

a,, = N/A-Mv/J, = 216.5 N/mm’
X, = 24.mm

y.= 47.mm

V.= 29.25 mm

Cc

g, = N/A-Mv/J, = 216.5 N/mm’
1, =TS, = 15.29 N/mm’
1,= TS/tJ, = 15.29 N/mm”

t. = 300. mm

o, =Vo’+31° = 218.1 N/mm’

20.03.25
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%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ

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

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 161. mm’

J, = 86214. mm*
J,= 9072. mm*

J = 1343 mm*

Y, = -10.83 mm

Yo = 22.94 mm

N= -370.N

T,= -925.N

M, = -666000. Nmm
X, = 6.mm

Y,= 53.mm

U,= -12. mm

vV, = 30.06 mm

a,, = N/A-Mv/J, = 229.9 N/mm’
X, = 18.mm

y.= 53.mm

V.= 30.06 mm

Cc

g, = N/A-Mv/J, = 229.9 N/mm’
1, =TS, = 13.93 N/mm’
1,= TS/tJ, = 13.93 N/mm”
t.= 370.mm

o, =Vo’+31° = 231.1 N/mm’

20.03.25



Cl02.xxxx.048 Cl02.xxxx.048

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



REAZIONI 987512 Cl02.xxxx.049 AZIONI INTERNE 987512 Cl02.xxxx.049

Fb
-1/2
w L T T
H fo &
1 [ —
1 [ —
i \ —
1 [ —
i 25 | = 2
1 % \ = %
1 [ —
i \ =
G\ F i [ B
Uorb in 9/10 | = 0
1/2F 1/2F -1 -1 e -312 52 E|
w — = =
= = =
E = =
G g Ho Ho
4 F N = -E Ho =3
1/2Fb TE E EN =N
12F *JF g = =
Fb — = =
3/2F = = =
v = = =
FEEEEE ] N N =
9/10
—[+]—F Tl e
1/2F
. F/ZF
R ——
A F
— 1/2
A /' B B (T T e
TF F B——— ——E S
2Fb 9/10F Y
312F 5/2F <B E
9/10F 9/10F
2Fb =
4F F
[2]
2 —
ol
[
[
[
\
4F F |
11/10Fb 1/10Fb |
9/10F » I\ 9/10F o
e =il 9
c D ol S
c = = (' D -1/10 -1/10
9/10F 9/10F
1/10Fb 1/10Fb

CED e

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



G2'€0'0¢C

€T°€0°LZ'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[dARZ O}0pY ©

eonelsiadi ojooed Ip 1ddnjiAs

q40T/T Pan=x eonelsiadi
C3/aXe/S | 031,949/ 1el0)
£3/,94- 094323991\ eise suoizebuojd an
0 0 0 0 q83
0 0
0 0 0 0 q3g
0 0 - 0 q49
0 0
0 0 x4-04 0 qed
0 0 XDeT+xa- 0 q ov
0 0
0 0 Xbzt-aden 0 avo
0 0 X42/1-942/1 0 CED)
0 0
0 0 x42/1- 0 q 94
0 0 0 0 RETAIAN 0 | 9er43
LA | arxdxd x4-04 arx aa3
C3/aXe/T | £3/,049/T
LI X+U/XT-T | O/ X% xd- ax+T-|  93a
T 0 0 T aoa
£3/9x 0
T 0 0 T- aao
LA/ X+0/Xg-T | a4/, X4-0 x4+04 axT| 9a€o
c3/axe/r | 03,0402
JAIX A/ xd-xd4g x4+042- a/x- q0o9
0 0 |[Xbz/T+xdzis-adz| o qve
0 0
0 0 Xbz/T-x4z/e- 0 qav
XpCI/WWX[| XpeaWN[| W WIN 00’ W] -

Ipan=x eaneisiadi 1ad Ad INQLIUOD oipend

670" XXXX"2¢0I1D

¢T146/86 ILV1TNSIY 3 OLNINIdID0dd

G2'€0°0¢C €T°€0°L2'SIaN ‘OUB[IA Ip 021UIBY|Od ‘ISSOY lUB[ARZ O}|0pY ©
T=x eonejsiadi ep auoissal | ﬂ H w
T- T-
= / \ [
Qo 0,1 0 0,
QO
0 o°
nreubasse 1youed ep auoissa)) °W ﬂHU od1elsiadi 0j0o[ed Ip BwWaydS
Oo ,._L
|
|
|
| ._._H \
| +
| a
| va/ o}
, *
|
\ o
[l == = A
0 0
1) (=] o
Y mt ) Q v
I

2

—2

3 g

670" XXXX"201D

¢146/86 ILV1TNSIY 3 OLNINIAID0dd



PROCEDIMENTO E RISULTATI 987512

Cl02.xxxx.049
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%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ

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

A= 119.8 mm’
J, = 59924. mm*
J,= 2333. mm*
J, = 88.32mm*
Y, = -16.43 mm
Yo = 22.54 mm
N = -220.N
T,= -550. N

M, = -431200. Nmm
X, = 12.mm
Y= 55.mm

vV, = 32.46 mm

0, = N/A-Mv/J, = 231.7 N/mm’
y.= 2.mm

u,= -12. mm

v, =-20.54 mm

o, = NIA-MV/J, = 231.7 N/mm’
1,=TS/tJ, = 6.435 N/mm’
1,=TS/tJ, = 6.435 N/mm”
t.= 220. mm

C

0, =Vo’+31° = 232. N/mm’
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%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ

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

20.03.25
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= 163. mm’
= 93375. mm*
= 9072. mm*
.= 135. mm*
Y, = 11.28 mm
Yy = 31.14 mm
N =-1100. N
T,=-1375.N
« =-572000. Nmm
6. mm
-12. mm
-31.14 mm
= N/A-Mv/J, = -197.5 Nimm’
18. mm
-31.14 mm
= N/A-Mv/J, = -197.5 N/mm’
=TS1tJ, = 19.81 N/mm’
TStJ, = 19.81 N/mm?
= 550. mm
= Vo*+31° = 200.5 N/mm’

A
JLI
JV
J

m

m

M
X
u
v,
o
XC
VC
o
TC
T
tC
o

m
m
[
o

20.03.25



Cl02.xxxx.050 Cl02.xxxx.050

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



REAZIONI 215399 Cl02.xxxx.051 AZIONI INTERNE 215399 Cl02.xxxx.051

F
2Fb
wl ONC e e S
H 0 AR AR RN ERARRRRARND} =52
H B [ 5
H \
H \
H \
A~ @ [[= o
H \
H \
G\ F H |
Hi 24 | P2
FFb . IR = T 0 X
N 2 2 £ 312 S5 g
£ = =
£ = =
£ = =
£ = =
S F S= S EE Ex
w 2F £ = H
2Fb B = —
3F B = =
v g = —
£ = =
e AR AR RRARRRRR AR RRARH 0
910
—@—r e
A A e S — -
2F —E ‘
\ o
3/2F E [
f/g/mF ‘
™~ Fo ‘
E |
\
\
\
\
o o o
0 0 0
,,,,,,,,,, e
ol |
\ |
\ |
\ |
\ |
4 \ |
11/2F F | [
11/10Fb 1/10Fb \ \
9/10F s\ 9r10F ‘ |
2\ 9/10F °
c D 5| Ei
c [ D N == <
9/10F 9/10F -1/10 -1/10
1/10Fb 1/10Fb

CED e

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



G2'€0'0¢C

€T°€0°LZ'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[dARZ O}0pY ©

eonelsiadi ojooed Ip 1ddnjiAs

q40T/T Pan=x eonelsiadi
C3/aXe/S | 031,949/ rejo
37,04 094@2399T\ eise auoizebuod an
0 0 0 0 ag3
0 0
0 0 0 0 q3g
0 0 e 0 q49
0 0
0 0 x4z-042 0 qed
0 0 0 0 qov
0 0
0 0 0 0 avo
0 0 x4-04 0 CED)
0 0
0 0 xd- 0 qod
0 0 0 0 Xbe/T+xde/ep 0 | 9gr43
KRN TR ERE x4-04 a/x aa3
C3/aXe/T | £3/,049/T
LA X+0/X2-T | G/, x4-X4 x4 ax+T-|  93a
T 0 0 T aoa
C3/ax 0
T 0 0 T- aao
LA X+0/X2-T | A/, X4-04 x4+04 axT| 9a€o
c3/axe/r | 03,0402
JALXaxdxde x4+04e- a/x- q0o9
0 0 |[Xbz/T+xdzis-adz| o avg
0 0
0 0 Xbz/T-x4z/e- 0 qav
XpCI/WWX[| XpeaWN[| W WIN 00’ W] -

Ipan=x eaneisiadi 1ad Ad INQLIUOD oipend

TGO XXXX"20ID

66ESTZC ILV1TNSIY 3 OLNINIAID0dd

G2'€0°0¢C

€T°€0°/2'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[DARZ O}opY ©

reubasse 1youed ep suoissay °N ﬂHw

So

T=X eonelsiad ep auoissaly *I ﬂ H w

QO

ooyelsiadi 0j0d[ed Ip BWAYIS

2

TGO XXXX"20I1D

66ESTC ILV1TNSIY 3 OLNINIAID0dd



PROCEDIMENTO E RISULTATI 215399
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%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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A= 184.6 mm’

J, = 104229. mm*

J,= 18662. mm*

J, = 158.3 mm*

Y, = 14.95 mm

Yy = 33.94 mm

N =-1080. N

T, =-1350. N

M, =-615600. Nmm

Xn, = 12.mm

u,= -12. mm

Vv, =-33.94 mm

o, = N/A-Mv/J, = -206.3 N/mm’
X, = 24.mm

v, =-33.94 mm

o, = NIA-MV/J,, = -206.3 N/mm®
1, = TSI, = 18.99 N/mm’
1,=TStJ, = 18.99 N/mm”
t.= 540. mm

0, = Vo*+31° = 208.9 N/mm’
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%=L ) v dx = [13 2]} VED 149
=(v3b) VEI =13 b/EJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EI

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = b/EJ

%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+13b) LEJ =1/3 b/E]

%= ["(50?) v dx = [13 b2 )] VED

=(1/3b) 1/EJ = 1/3 b/EJ
L% = [*(5/2 /b -3/2 X*Ib> ) Fb 1/EJ dx = [5/4 % I ]
sc =J, x/b -3/2 x X =|5/4x°/b-1/12 X"/b" | | Fb 1/EJ
— _ 2
=(5/4b-1/2b ) Fb /EJ = 3/4 Fb’/EJ mm
b
L =j2(1 +1/2 x/b -3/2 X°16* ) Fb 1/EJ dx = [ x +1/4 x%/b -1/2 X’Ib* ] | Fb 1/EJ
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ
b
1 = [2(- xtb +1/2 x¢1b? ) Fb 1/EJ dx = [-1/2 X% +1/6 x1b* | Fb 1/E
=(-12b+1/6 b ) Fb LEJ =-1/3 Fb’/EJ
b
1% = [2(-1/2 +1/2 X216 ) Fb 1/E3 dx = [-1/2 x +1/6 X*/b2 || Fb 1/E3
=(-12b+1/6b) Fb 1/EJ =-1/3 Fb’/EJ
b
1% = [*(-1/2 +2 b -3/2 X6 ) Fb 1/EJ dx = [-1/2 x + xb -1/2 X*/b? | Fb 1/E3
=(-1/2b+b-12b) Fb 1/EJ =0
L% = [*( b -3/2 X4 ) Fb U/EI dx = [1/2 3/ -1/2 1 | Fb 1/E
ED ~ Jo o
=(1/2b-1/2b) Fb 1/EJ =0

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 113.8 mm’
J, = 46239. mm*
J,= 2333. mm*
J, = 86.32 mm*
Y, = -14.41 mm
Yo = 19.85 mm
N = -250. N
T,= -750.N

M, = -343750. Nmm
X, = 12.mm
Y= 49.mm
V,= 29.15 mm

0, = N/A-Mv/J, = 214.5 N/mm®
y.= 2.mm

u,= -12. mm

v, =-17.85 mm

o, = NIA-MV/J, = 214.5 N/mm’
1,=TS/tJ, = 10.21 N/mm’
1,=TS/tJ, = 10.21 N/mm”
t.= 250. mm

C

0, = Vo’+31° = 215.2 Nimm’

20.03.25
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%=L ) v dx = [13 2]} VED

>
=(1 1/EJ = 1/3 b/E = D=1,
(113b) VEI =13 bIEJ b . =L E— cLe . A 157 mmd
L% =['(12xb+xb* ) VEIdx=[ x- /b +1/3 0% || 1/EI 3, = 72847. mm*
o o 4
J, = 9072. mm
=(b-b+1/3b) 1/EJ = 1/3 b/EJ v
( ) X J= 133. mm*
L% =0(1) vEIdx=[x]] VEI Y, = 9.929 mm
_ _ Yo = 27.87 mm
=(b) VEJ = b/EJb N 400N
L% =0(1) vEIax=[x]. vEI u T, =-1200. N
_(b) 1E3 = biES y M, = -590000. Nmm
) X,= 6.mm
%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3 u, = -12.mm
V,, =-27.87 mm
= - ]_ 1 E = 1 E .
(b-b+1/3b) 1EY =113 b/ N 0, = NIA-Mv/J, = -228.3 N/mm’
%= ["(50?) v dx = [13 b2 )] VED x,= 18.mm
V., =-27.87 mm
=(1/3b) 1/EJ = 1/3 b/EI ot c
(1130) . on T m{f; 6, = NIA-MV/J, = -228.3 N/mm?
1% = [*(5/2 x1b -3/2 x2b* ) Fb 1/E3 dx = [514 x8b -1/2 x°1b* ] Fb 1/E Jo nEe——"——— ¢ T, =TS/, = 19.83 Nimm’
B =TStJ, = 19.83 N/mm?
=(5/4b-1/2b) Fb 1/EJ =3/4 FbYEJ K u mm
t.= 400. mm

C

0, = Vo +31° = 230.8 N/mm’

136

1% = [(1 +1/2 x/b -3/2 X216 ) Fb VE dx = [ x +1/4 X% -1/2 b | Fb 1/E3 mm ° o
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

1% = [2(- /b +1/2 X% ) Fb VEI dx + 1 (-1) 1 FbYE
= [-172 X1b +1/6 1o ]z Fb1/EJ +1 (-1) 1 Fb%EJ
=(-12b+1/6b) FO 1/EJ +1 (-1) 1 Fb*/EJ =-4/3 Fb’/EJ

1% = [0(-1/2 +1/2 /6% ) Fb 1/EI dx + 1 (-1) 1 FbY/EJ
=[-v2x+1/6 ]  Fo 1/E3 +1 (1) 1 FbYE]
=(-1/2b+1/6 b ) Fo 1/EJ +1 (-1) 1 Fb’/EJ =-4/3 Fb*/EJ

1% = [(-1/2 +2 x/b -3/2 X216 ) Fb VED dx = [-1/2 x + X2 -1/2 b | Fb 1/E3
=(-12b+b-1/2b) Fb 1/EJ =0

1 = ["( b -872 X% ) Fb 1/ED dx = [1/2 X%/ -1/2 xb ] Fb 1/E3
=(1/2b-12b) Fb 1/EJ =0

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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%=L ) v dx = [13 2]} VED
=(13b) VEJ = 13 bIEJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [*(3/2 x/b -1/2 x2Ib* ) Fb 1/EJ dx = [3/4 xb -1/6 x*/b? || Fb 1/E3
=(3/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [(1 -1/2 xib -1/2 x81b* ) Fb 1/E3 dx = [ x -1/4 X%/ -1/6 xb | Fb 1/E3
=(b-1/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [2(1/2 b ) Fb 1/E3 dx = [1/4 xb ] Fb 1/E3
=(14b) Fb UEJ = 1/4 FO’/EJ

1% = [*(1/2 -1/2 xib ) Fb 1/E3 dx = [1/2 x -1/4 x¢b | Fb 1/E
=(1/2b-1/4b) Fb 1/EJ = 1/4 Fb’/EJ

1% = [*(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

1 = ["( b 172 X¥1b% ) Fb 1/ED dx = [1/2 X1 -1/6 xb ] Fb 1/E3
=(1/2b-1/6 b ) Fb 1/EJ = 1/3 FbYEJ

PROCEDIMENTO E RISULTATI 986991

Cl02.xxxx.054

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

t=1.8 D18
~49 EEE—F————"—"—""7/7"-—"—" Ft—"—~N~—"———————— = |
u
y
o o O..T¢
/=1.8 ~M =18
Jo AfE——————L————— ¢
B
N < © oo}
mm 2 = S O x ¥

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

A= 178.6 mm’
J, = 81324. mm*
J, = 18662. mm*

J,= 156.3 mm*

Y, = 13.13 mm

Yy = 30.43 mm

N =-1280. N

T,=-1280. N

M, = -614400. Nmm

X, = 12.mm

u,= -12. mm

v, =-30.43 mm

o, = N/A-Mv/J, = -237. N/mm’
X, = 24.mm

v, =-30.43 mm

o, = NIA-Mv/J, = -237. N/mm®
1, =TS'hJ, = 20.69 N/mm’
1,= TS, = 20.69 N/mm”

t.= 640. mm
0, = Vo*+31° = 239.7 N/mm’

20.03.25
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PROCEDIMENTO E RISULTATI 215079

Cl02.xxxx.055

%=L ) v dx = [13 2]} VED
=(1/3b) 1/EJ = 1/3 b/EJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

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

1% = [*(3/2 x/b -1/2 x2Ib* ) Fb 1/EJ dx = [3/4 xb -1/6 x*/b? || Fb 1/E3
=(3/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [(1 -1/2 xib -1/2 x81b* ) Fb 1/E3 dx = [ x -1/4 X%/ -1/6 xb | Fb 1/E3
=(b-1/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

L2 = j:(l/z xib) Fb VEJ dx +1 (-1) 1 Fb¥EJ =[1/4XIb ]Z Fb1/EJ +1 (-1) 1 Fb’/EJ
=(U4b)Fb1EJ +1 (-1) 1 Fb/E] = -3/4 Fb’/EJ

1% =[(12-1/2xb ) Fo UEI dx + 1 (-1) 1 FbYEJ = [1/2x-1/4x%b | Fb UEJ +1 (-1) 1 FbE
=(1/2b-1/4b) Fb /EJ +1 (-1) 1 Fb’/EJ = -3/4 Fb’/EJ

1% = [*(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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

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

A= 107.8 mm’
J, = 34579. mm*
J,= 2333. mm*
J, = 84.32 mm*
Y, =-12.41 mm
Yo = 17.19 mm
N = -600. N
T,= -600. N

M, = -274500. Nmm
X, = 12.mm
Y,= 43.mm

vV, = 25.81 mm

0, = N/A-Mv/J, = 199.3 N/mm®
y.= 2.mm

u,= -12. mm

v, =-15.19 mm

o, = NIA-MV/J, = 199.3 N/mm’
1,=TS /], = 9.673 N/mm’
1,=TS/J, = 9.673 N/mm”
t.= 300. mm

C

0, = Vo’+31° = 200. N/mm’

20.03.25
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PROCEDIMENTO E RISULTATI 237693

Cl02.xxxx.056

%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ

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

20.03.25

PROCEDIMENTO E RISULTATI 237693

Cl02.xxxx.056

>

mm o ©

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

A= 151 mm’

J, = 55120. mm*

J,= 9072. mm*

J,= 131 mm*

Y, = 8.596 mm

Yy = 24.58 mm

N = -350. N

T,= -875.N

M, =-455000. Nmm

X, = 6.mm

u,= -12. mm

Vv, = -24.58 mm

0, = N/A-Mv/J, = -205.2 N/mm’
X, = 18.mm

Vv, =-24.58 mm

0, = N/A-MV/J,, = -205.2 N/mm’

.=TStJ, = 16.85 N/mm’

—~

1,=TStJ, = 16.85 N/mm”
t.= 350. mm
0, = Vo*+31° = 207.2 N/mm’

20.03.25
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%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ
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9 ¢ A= 1726 mm’

J, = 61535. mm*
J,= 18662. mm*

J, = 1543 mm*

Y, = 11.34 mm

Yy = 26.88 mm

N = -360. N

T,= -900. N

M, =-496800. Nmm
Xn, = 12.mm

u,= -12. mm

V., =-26.88 mm

0, = N/A-Mv/J, = -219.1 N/mm’
X, = 24.mm

v, =-26.88 mm

o, = NIA-MV/J,, = -219.1 N/mm®
1,=TSIJ, = 16.98 N/mm’
1,= TSI, = 16.98 N/mm’

0, =Va’+31° = 221.1 N/mm?

o

20.03.25
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Gm
%=L ) v dx = [13 2]} VED a7 £ % .

=(13b) VEJ = 13 bIEJ I
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3 i

=(b-b+1/3b) 1/EJ = 1/3 b/EI
L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ
L% =0(1) vEIax=[x]. vEI
=(b) VEJ = b/EJ
%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3

=(b-b+13b) VEJ =13 b/EJ
%= ["(50?) v dx = [13 b2 )] VED

= = t=1.8 = t=1.8
(173b) 1/E3 = 1/3 bIEI b I [ s 7 .
LY = E(S/Z x/b -3/2 x’/b? ) Fb 1/EJ dx = [5/4 x’Ib -1/2 x°/b* | | Fb 1/E :
=(5/4b-1/2b) Fb 1/EJ =3/4 Fb’/EJ mm o o g 8 x &

1% = [(1 +1/2 x/b -3/2 X216 ) Fb VE dx = [ x +1/4 X% -1/2 b | Fb 1/E3
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ

12 = [[(3/2 xtb -2 x21b +1/2 6% ) Fb VEJ dx = [314 x21b 213 xb? +1/8 x1b° ] Fb 1/E3
=(3/4b-2/3b+1/8b ) Fb 1/E] =5/24 Fb’/EJ

1% = [0 xtb -1/2 xC1? -1/2 xib° ) Fb 1/ED dx = [1/2 xb -1/6 x/b -1/8 X'/ ], Fb 1/E3
=(1/2b-1/6 b-1/8 b ) Fb 1/EJ =5/24 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 101.8 mm’
J, = 24830. mm*
J,= 2333. mm*
J, = 82.32 mm*
Y, = -10.46 mm
Yo = 14.57 mm
N = -320.N
T,= -480.N

M, = -252000. Nmm
X, = 12.mm
Y= 37.mm

vV, = 22.43 mm

0, = N/A-MV/J, = 224.4 N/mm®
y.= 2.mm

u,= -12. mm

v, =-12.57 mm

0, = NIA-MV/J, = 224.4 N/mm’
1,=TS/tJ, = 9.364 N/mm’
1,=TS/J, = 9.364 N/mm”
t.= 160. mm

C
0, =Vo’+31° = 225. N/mm’
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>

%=L ) v dx = [13 2]} VED e —— e ]

=(13b) VEJ = 13 bIEJ
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3 f

=(b-b+1/3b) 1/EJ = 1/3 b/EJ i
L% =0(1) vEIdx=[x]] VEI )

=(b) 1/EJ = b/EJ

b y

L% =0(1) vEIax=[x]. vEI

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

=(b-b+1/3b) 1/EJ = 1/3 b/EJ
%= ["(50?) v dx = [13 b2 )] VED Cre il |

=(v3b) 1EI =1/3 b/EI - A — J ¢
1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3

mm o © ] x 8 8

=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ ‘ ‘
b
L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ
b
1% = [2(1/2 b ) Fb 1/E3 dx = [1/4 xb ] Fb 1/E3
=(1v4b) Fb UEJ = 1/4 FO’/E]
b
1% = [*(1/2 -1/2 xib ) Fb 1/E3 dx = [1/2 x -1/4 x¢b | Fb 1/E
=(1/2b-1/4b) Fb 1/EJ = 1/4 Fb’/EJ
b
1% = [*(1/2 +1/2 xtb - X6 ) Fb 1/EJ dx = [1/2 x +1/4 I -1/3 X% || Fb 1/E)
o] o
=(1/2b+1/4b-1/3b ) Fb 1/EJ =5/12 Fb’/EJ
b
1% = ["(3/2 xtb - X¥1b? ) Fb 1/EJ dx = [3/4 X%/ -1/3 xb | Fb 1/E3
=(3/4b-1/3b) Fb 1/EJ =5/12 Fb*/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 145 mm’

J, = 40083. mm*
J,= 9072. mm*

J = 129. mm*

Y, = 7.287 mm

Yo = 21.26 mm

N = -660. N

T,= -660. N

M, =-435600. Nmm
X, = 6.mm

u,= -12. mm

v, =-21.26 mm

o, = N/A-Mv/J, = -235.6 N/mm’
X, = 18.mm

v, =-21.26 mm

Q

. = N/A-MV/J, = -235.6 N/mm®
.=TSJ, = 15.12 N/mm’

—~

1,= TS/, = 15.12 N/mm”
t.= 330. mm
0, =Vo*+3t° = 237. N/mm’
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%=L ) v dx = [13 2]} VED
=(1/3b) 1/EJ = 1/3 b/EJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

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

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L2 = j:(l/z x/b) Fb /EJ dx +1 (-1) 1 Fb¥EJ =[1/4 /b ]Z Fb1/EJ +1 (-1) 1 Fb’/EJ
=(U4b)Fb1EJ +1 (-1) 1 Fb/E] =-3/4 Fb’/EJ

1% = [(12-1/2x1b ) Fo UEI dx + 1 (-1) 1 FbEJ = [1/2x-1/4x%b | Fb UEJ +1 (-1) 1 FbE
=(1/2b-1/4b) Fb /EJ +1 (-1) 1 Fb’/EJ = -3/4 Fb’/EJ

1% = [2(1/2 +1/2 xib - xib? ) Fb 1E dx = [1/2 x +1/4 x2b -1/3 X*/b? || Fb 1/E3
=(12b+1/4b-1/3b ) Fb 1/EJ =5/12 Fb’/EJ

1% = ["(3/2 xtb - X¥1b? ) Fb 1/EJ dx = [3/4 X/ -1/3 xb | Fb 1/E3
=(3/4b-1/3b) Fb 1/EJ =5/12 Fb*/EJ
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A= 166.6 mm’
J, = 44743. mm*
J,= 18662. mm*
J,= 152.3 mm*
Y, = 9.592 mm
Yg= 23.3mm
N =-1060. N
T,=-1060. N
=-371000. Nmm
= 12.mm
= -12. mm
= -23.3mm
N/A-MV/J, = -199.5 N/mm’
24. mm
-23.3 mm
= N/A-Mv/J, = -199.5 N/mm’
=TS'1tJ, = 23.84 N/mm’
TS'tJ, = 23.84 N/mm?
= 530. mm
=Vo?+31° = 203.8 N/mm?
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PROCEDIMENTO E RISULTATI 981229
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%=L ) v dx = [13 2]} VED
=(13b) VEJ = 13 bIEJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [*(3/2 x/b -1/2 x2Ib* ) Fb 1/EJ dx = [3/4 xb -1/6 x*/b? || Fb 1/E3
=(3/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [(1 -1/2 xib -1/2 x81b* ) Fb 1/E3 dx = [ x -1/4 X%/ -1/6 xb | Fb 1/E3
=(b-1/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [2(1/2 b ) Fb 1/E3 dx = [1/4 xb ] Fb 1/E3
=(14b) Fb UEJ = 1/4 FO’/EJ

1% = [*(1/2 -1/2 xib ) Fb 1/E3 dx = [1/2 x -1/4 x¢b | Fb 1/E
=(1/2b-1/4b) Fb 1/EJ = 1/4 Fb’/EJ

1% = [*(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

1 = ["( b 172 X¥1b% ) Fb 1/ED dx = [1/2 X1 -1/6 xb ] Fb 1/E3
=(1/2b-1/6 b ) Fb 1/EJ = 1/3 FbYEJ

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

A= 166.6 mm’
J, = 44743. mm*
J,= 18662. mm*

J, = 152.3 mm*

Y, =-9.592 mm

Yo= 13.7mm

N =-1460. N
T,=-1095. N

M, =-416100. Nmm
X, = 12.mm

Y= 37.mm

U,= -12. mm

V,= 23.3mm

m
a,, = N/A-Mv/J, = 207.9 N/mm’
X, = 24.mm
y.= 37.mm
V.= 23.3mm
g, = N/A-Mv/J, = 207.9 N/mm’
1, =TS, = 24.63 N/mm’
1,=TS/tJ, = 24.63 N/mm”
t.= 730. mm

0, =Vo’+31° = 212.2 N/mm’
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%=L ) v dx = [13 2]} VED
=(1/3b) 1/EJ = 1/3 b/EJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

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

1% = [*(3/2 x/b -1/2 x2Ib* ) Fb 1/EJ dx = [3/4 xb -1/6 x*/b? || Fb 1/E3
=(3/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [(1 -1/2 xib -1/2 x81b* ) Fb 1/E3 dx = [ x -1/4 X%/ -1/6 xb | Fb 1/E3
=(b-1/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

L2 = j:(l/z xib) Fb VEJ dx +1 (-1) 1 Fb¥EJ =[1/4XIb ]Z Fb1/EJ +1 (-1) 1 Fb’/EJ
=(U4b)Fb1EJ +1 (-1) 1 Fb/E] = -3/4 Fb’/EJ

1 =[(1/2-1/2x1b ) Fb UEI dx + 1 (-1) 1 FbYEJ = [1/2x-1/4x%b | FO UEJ +1 (-1) 1
=(1/2b-1/4b) Fb /EJ +1 (-1) 1 Fb’/EJ = -3/4 Fb’/EJ

1% = [*(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

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

Fb%/E

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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A= 107.8 mm’
J, = 34579. mm*
J,= 2333. mm*
J, = 84.32mm*
Y, = 12.41 mm
Yy = 25.81 mm
N = -760. N

T, = -570.N

y
M, =-279300. Nmm

Xn, = 12.mm

vV, =-25.81 mm

o, = N/A-Mv/J, = -215.5 N/mm’
.= 3.mm

u,= -12. mm

v, =-22.81 mm

0, = N/A-MV/J, = -215.5 N/mm’
1, = TStJ, = 9.189 N/mm’
1,=TS/tJ, = 9.189 N/mm”

t, =

0, = Vo*+31° = 216.1 N/mm’

<
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%=L ) v dx = [13 2]} VED
=(13b) VEJ = 13 bIEJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [*(3/2 x/b -1/2 x2Ib* ) Fb 1/EJ dx = [3/4 xb -1/6 x*/b? || Fb 1/E3
=(3/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [(1 -1/2 xib -1/2 x81b* ) Fb 1/E3 dx = [ x -1/4 X%/ -1/6 xb | Fb 1/E3
=(b-1/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [2(1/2 b ) Fb 1/E3 dx = [1/4 xb ] Fb 1/E3
=(14b) Fb UEJ = 1/4 FO’/EJ

1% = [*(1/2 -1/2 xib ) Fb 1/E3 dx = [1/2 x -1/4 x¢b | Fb 1/E
=(1/2b-1/4b) Fb 1/EJ = 1/4 Fb’/EJ

1% = [*(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

1 = ["( b 172 X¥1b% ) Fb 1/ED dx = [1/2 X1 -1/6 xb ] Fb 1/E3
=(1/2b-1/6 b ) Fb 1/EJ = 1/3 FbYEJ
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A= 113.8 mm’

J, = 46239. mm*
J,= 2333. mm*

J, = 86.32 mm*

Y, = 14.41 mm

Yo = 29.15 mm

N= 254.6 N

T,= 594.N

M, = 354000. Nmm
X, = 12.mm

V., =-29.15mm

o, = N/A-Mv/J, = 225.4 N/mm®
y.= 3.mm

u, = -12. mm

V., =-26.15 mm

c

0, = N/A-MV/J, = 225.4 NImm®
1, = TStJ, = 8.088 N/mm’
1,=TS/tJ, = 8.088 N/mm”
t.= 240. mm

C

0, = Vo’+31° = 225.8 N/mm’
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PROCEDIMENTO E RISULTATI 241668

Cl02.xxxx.064

%=L ) v dx = [13 2]} VED
=(1/3b) 1/EJ = 1/3 b/EJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

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

1% = [*(3/2 x/b -1/2 x2Ib* ) Fb 1/EJ dx = [3/4 xb -1/6 x*/b? || Fb 1/E3
=(3/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [(1 -1/2 xib -1/2 x81b* ) Fb 1/E3 dx = [ x -1/4 X%/ -1/6 xb | Fb 1/E3
=(b-1/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

L2 = j:(l/z xib) Fb VEJ dx +1 (-1) 1 Fb¥EJ =[1/4XIb ]Z Fb1/EJ +1 (-1) 1 Fb’/EJ
=(U4b)Fb1EJ +1 (-1) 1 Fb/E] = -3/4 Fb’/EJ

1% =[(12-1/2xb ) Fo UEI dx + 1 (-1) 1 FbYEJ = [1/2x-1/4x%b | Fb UEJ +1 (-1) 1 FbE
=(1/2b-1/4b) Fb /EJ +1 (-1) 1 Fb’/EJ = -3/4 Fb’/EJ

1% = [*(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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 151. mm’

J, = 55120. mm*
J,= 9072. mm*
J,= 131 mm*

Y, = -8.596 mm

Yy = 18.42 mm

N = 403.1N

T,= 940.5N

M, = 541500. Nmm
X, = 6.mm

Yo= 43.mm

u,= -12. mm

V, = 24.58 mm

a,, = N/A-Mv/J, = -238.8 N/mm’
X, = 18.mm

y.= 43.mm

V.= 24.58 mm

a, = N/A-Mv/J,, = -238.8 N/mm?
1, =TS, = 18.11 N/mm’
1,=TS/J, = 18.11 N/mm”
t.= 380. mm

0, =Vo’+31° = 240.8 N/mm’
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%=L ) v dx = [13 2]} VED
=(13b) VEJ =13 b/EJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+13b) VEJ =13 b/EJ

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

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

b
1 = [(-1/2 xib +1/2 X216 ) Fb VEJ dx = [-1/4 x21b +1/6 x*/b? ] Fb 1/E3

=(-1/4b+1/6b) Fb LEJ =-1/12 Fb’/EJ

b
1%, = [2(-1/2 xtb +1/2 X216 ) Fb 1/E3 dx = [-1/4 x2Ib +1/6 xib* | Fb 1/EJ

=(-1/4b+1/6b) Fb 1/EJ =-1/12 Fb’/EJ
b
1% = [7(xab - X262 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°1b? ] Fb 1/E3
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ
L% = [(xb - xb*) Fb UEI dx = [1/2 3 -1/3 b2 ] Fb 1/E3
ED ° 0
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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A= 119.8 mm’
J, = 59924. mm*
J,= 2333. mm*
J = 88.32mm*
Y, = 16.43 mm
Yo = 32.46 mm

N = -460. N

T, = -460.N

y
M, =-358800. Nmm

Xn, = 12.mm
V., =-32.46 mm
o, = N/A-Mv/J, = -198.2 N/mm’

y.= 3.mm
u,= -12. mm
Vv, =-29.46 mm

o, = NIA-MV/J,, = -198.2 N/mm®
1,=TSJ, = 5.382 N/mm’
1,=TS/tJ, = 5.382 N/mm”
t.=

0, = Vo*+31° = 198.4 N/mm’

20.03.25



Cl02.xxxx.065 Cl02.xxxx.065

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



REAZIONI 236900 Cl02.xxxx.066 AZIONI INTERNE 236900 Cl02.xxxx.066

3/2Fb -1
T8
S g 0 B (LTI
H = \
= = |
= = |
A = [
g — ‘g u’lg}v ‘ o 031@/7
H = ‘
H =
o F g = | =
[T S 720 = o
Fb 2 sassassasnnlnnNnaNnANRARRRANRANAT) 2 — =]
F F & E = =
@ — = = =
= = =
— = =
& NE=E =N =<
G = 3 = =5 =S
% JE = = =
3/2Fb = = =
5/2F E g ;}
" SeassssssINRNRNNRNNRRNRRNRRNRRREENI 1/2 mi
-17120 “17120 12
—[t]—¢ Tl e
IS/ZF
J 2F
_2F 1
A A /B B reee
oF oF B—— — e TR
17/20F &
JZF ZFgF <B E i
17/20F f J 17120F
2Fb b =
9/2F 312F
© ) g
,,,,,,,,, ) = = W
|
[
|
[
9/2F 312F }
23/20Fb 3/20Fb ‘
< 17/20F x|\ 17/20F 9| °
ch [0 7T B T7 T
17/20F 17/20F I
3/20Fb 3/20Fb
1/2F 112F

CED e

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25



G2'€0'0¢C

€T°€0°LZ'SIaN ‘OUB|IN Ip 021UIBY|O ‘ISSOY IUB[dARZ O}0pY ©

eonelsiadi ojooed Ip 1ddnjiAs

qdoz/e BPp=x eonersiadi
C3/AXE/S C3/,94v/T- 1[e10}
31,94 993231\ e)se auoizebuoja an
0 0 0 0 qg3
0 0
0 0 0 0 q34g
0 0 Xbe/T+xde- 0 q 49
0 0
0 0 ~be/t-xd-adzie| 0 qgd
0 0 0 0 q ov
0 0
0 0 0 0 qvo
0 0 x4-q4 0 qd49
0 0
0 0 X4- 0 q9o4
0 0 0 0 Xdv/e)Me 0 qecr 43
eTAY q/, X4 x<4-04 a/x qa3
C3/AXE/T £3/,949/1
LXHAXTT| XX X ax+1-| 93a
T a/,X4e/T+X4e/T- NxUN\H+xn_N\._”- T q0d
r3/9Xx (3/,94¢T/1-
T a/,X4¢/T+X4¢/T- NxUN\H-xH_N\H T- qas
SLx+aXe-T| ax4-a4 X4+04 axT| 980
C3/9Xe/T r3/,94€/C
LA/ % a/,x4-X4g x4+q2- ax- | 908
0 0 Xd¢-04¢ 0 qvd
0 0
0 0 xd¢- 0 qav
Xpe3/ WWX[| xpea /W[ W WIN 0’ W] -

Ipan=x eaneisiadi 1ad Ad INQLIUOD oipend

G2'€0°0¢C €T°€0°L2'SIaN ‘OUB[IA Ip 021UIBY|Od ‘ISSOY lUB[ARZ O}|0pY ©
T=x eonejsiadi ep auoissal | ﬂ H w
T- T-
= / \ [
|
|
|
|
|
|
|
|
Qo oO | 0 oO
|
|
|
|
|
|
|
|
o°|
|
0 o°
reubasse 1yagled ep auoissaly °W ﬂHU oajelsiadi 0j02[ed Ip BWAYIS
|
|
, N
| A\
|
, o]
|
| ¥
|
\ (o
[l == = A
0 0
o (=] (=]
v

c/e

Yy

990 XXXX"¢0I0

0069€¢ ILV1TNSIY 3 OLNINIdID0dd

990" XXXX"20I0

0069€¢ ILV1TNSIY 3 OLNINIdID0dd



PROCEDIMENTO E RISULTATI 236900

Cl02.xxxx.066

b
%=L ) v dx = [13 2]} VED
=(1/3b) 1/EJ = 1/3 b/EJ
b
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
b
L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ
b
L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ
b
%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
b
%= ["(50?) v dx = [13 b2 )] VED
=(1/3b) 1/EJ = 1/3 b/EJ
b
1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ
b
L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ
1 = [2(-1/2 b +1/2 /62 ) Fb UEI dx +1 (1) 1 FbP/EJ
b
= [-1/4 X0 +1/6 X°0* | Fb UEJ +1 (-1) 1 Fb%/E
=(-1/4b+1/6b) FO 1/EJ +1 (-1) 1 Fb*/EJ =-13/12 Fb’/EJ
1% = [2(-1/2 xtb +1/2 X262 ) Fb 1/EI dx + 1 (-1) 1 FbY/EJ
b
=[-145%p +1/6 °0° ] FO LEJ +1 (-1) 1 FbY/EJ
=(-1/4b+1/6b) Fo UEJ +1 (-1) 1 Fb’/EJ =-13/12 Fb*/EJ
b
12 = ["( b - xib? ) Fb 1/E3 dx = [1/2 58b -1/3 X2 ] Fb 1/E
=(1/2b-1/3b ) Fb 1/EJ = 1/6 FbYEJ
b
1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x¢b -1/3 1% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ

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

A= 172.6 mm’

J, = 61535. mm*
J, = 18662. mm*
J,= 1543 mm*

Y, =-11.34 mm

Yo = 16.12 mm

N = -740.N

T,= -740.N

M, = -481000. Nmm
X, = 12.mm

Y= 43.mm

u,= -12. mm

vV, = 26.88 mm

o,, = N/A-Mv/J, = 205.8 N/mm®
X, = 24.mm

y.= 43.mm

V.= 26.88 mm

c

o, = N/A-Mv/J, = 205.8 N/mm’
1,=TSJ, = 13.97 N/mm’
1,=TStJ, = 13.97 N/mm®
t.= 370.mm

C

0, = Vo’+31° = 207.3 N/mm’

20.03.25
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%=L ) v dx = [13 2]} VED
=(13b) VEJ = 13 bIEJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [*(3/2 x/b -1/2 x2Ib* ) Fb 1/EJ dx = [3/4 xb -1/6 x*/b? || Fb 1/E3
=(3/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [(1 -1/2 xib -1/2 x81b* ) Fb 1/E3 dx = [ x -1/4 X%/ -1/6 xb | Fb 1/E3
=(b-1/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [2(1/2 b ) Fb 1/E3 dx = [1/4 xb ] Fb 1/E3
=(14b) Fb UEJ = 1/4 FO’/EJ

1% = [*(1/2 -1/2 xib ) Fb 1/E3 dx = [1/2 x -1/4 x¢b | Fb 1/E
=(1/2b-1/4b) Fb 1/EJ = 1/4 Fb’/EJ

1% = [*(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

1 = ["( b 172 X¥1b% ) Fb 1/ED dx = [1/2 X1 -1/6 xb ] Fb 1/E3
=(1/2b-1/6 b ) Fb 1/EJ = 1/3 FbYEJ
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A= 157. mm’
J, = 72847. mm*
J,= 9072. mm*
J = 133. mm*
Y, =-9.929 mm
Yo = 21.13 mm
N =-1000. N

T, =-1000. N

M, = -585000. Nmm
X, = 6.mm
Y= 49.mm
u,.= -12. mm

m
vV, = 27.87. mm
a,, = N/A-Mv/J, = 217.4 N/mm’
X, = 18.mm
y.= 49.mm
V.= 27.87 mm
g, = N/A-Mv/J, = 217.4 N/mm®
1, =TS, = 16.53 N/mm’
1,=TS/tJ, = 16.53 N/mm”
t.= 500. mm

(3
g, =Vo’+31° = 219.3 N/mm’
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b =18 B =1.8
%=L ) v dx = [13 2]} VED a7 PN o J ¢ A= 101.8 mm’
J, = 24830. mm*
=(13b) VEJ =13 b/EJ b 8 3= 2333, mm’*
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3 3= 82.32mm’
=(b-b+1/3b) L/EJ = 1/3 b/EJ o
X Y= 22.43 mm
L% =0(1) vEIdx=[x]] VEI u N = -520.N
T,= -520.N
= = y
(b) €3 = b/EY X y M, = -245700. Nmm
L% =0(1) vEIax=[x]. vEI Xp = 12.mm
v, =-22.43 mm
=(b) VEJ = b/EI b 0, = NIA-MVIJ, = -227. N/mm®
%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3 Y= 3.mm
u,= -12. mm
= - ]_ 1 E = 1 E :
(b-b+13b) 1EI =13 b/bJ o v, = -19.43 mm
L :JZ( X’Ib*) UEI dx = [1/3 %07 | 1EI R | 7 0, = NJA-MV/J, = -227. N/mm”
o eC_*__J~ 1, =TS'hJ, = 10.14 N/mm’
=(u3b) VEI =13 bEJ o= >
(v3b) i ) 1,= TSI, = 10.14 N/mm’
L% = [*(3/2 xb -1/2 b7 ) Fb 1/E dx = [3/4 b -1/6 X'1b* ] Fb 1/E t.= 260.mm
BC o o N @ N N 2 2 2
mm < <@ - T—*9 0,=Vo™+31" = 227.7 N/mm

=(3/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ
b
L =j2(1 -1/2 xlb -1/2 X'Ib® ) Fb L/EJ dx = [ x -1/4 X’/ -1/6 x°/b* | Fb 1/E
=(b-1/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ
b
L =[(v2xb ) Fo UEIdx+1 (1) 1 Fb2EI=[1/4x%b ]  Fb 1/ED +1 (1) 1 FbED
=(U4b)Fb1EJ +1 (-1) 1 Fb/E] = -3/4 Fb’/EJ
L = [0(12-12x/b ) Fb UEI dx + 1 (-1) 1 FbYEJ = [12x-1/4x%b ] FO UEJ +1 (-1) 1 FbE
DC o o
=(1/2b-1/4b) Fb /EJ +1 (-1) 1 Fb’/EJ = -3/4 Fb’/EJ
b
1% = [*(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
b
1 = ["( b -1/2 X% ) Fb 1/ED dx = [1/2 X% -1/6 xb ]| Fb 1/E3
=(1/2b-1/6 b)) Fb 1/EJ = 1/3 Fb*/EJ
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%=L ) v dx = [13 2]} VED
=(13b) VEJ = 13 bIEJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [*(3/2 x/b -1/2 x2Ib* ) Fb 1/EJ dx = [3/4 xb -1/6 x*/b? || Fb 1/E3
=(3/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [(1 -1/2 xib -1/2 x81b* ) Fb 1/E3 dx = [ x -1/4 X%/ -1/6 xb | Fb 1/E3
=(b-1/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [2(1/2 b ) Fb 1/E3 dx = [1/4 xb ] Fb 1/E3
=(14b) Fb UEJ = 1/4 FO’/EJ

1% = [*(1/2 -1/2 xib ) Fb 1/E3 dx = [1/2 x -1/4 x¢b | Fb 1/E
=(1/2b-1/4b) Fb 1/EJ = 1/4 Fb’/EJ

1% = [*(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

1 = ["( b 172 X¥1b% ) Fb 1/ED dx = [1/2 X1 -1/6 xb ] Fb 1/E3
=(1/2b-1/6 b ) Fb 1/EJ = 1/3 FbYEJ
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A= 184.6 mm’

J, = 104229. mm*
J,= 18662. mm*

J, = 158.3 mm*

Y, = -14.95 mm

Yo = 21.06 mm

N =-1020. N

T,= -765.N

M, = -749700. Nmm
X, = 12.mm

Y= 55.mm

U,= -12. mm

vV, = 33.94 mm

a,, = N/A-Mv/J, = 238.6 N/mm’
X, = 24.mm

Y. = 55.mm

V.= 33.94 mm

Cc

g, = N/A-Mv/J, = 238.6 N/mm’
1, =TS, = 10.76 N/mm’
1,=TS/tJ, = 10.76 N/mm”
t.= 510. mm

o, = Vo +31° = 239.3 N/mm’
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%=L ) v dx = [13 2]} VED
=(1/3b) 1/EJ = 1/3 b/EJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

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

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

1% = [*(3/2 x/b -1/2 x2Ib* ) Fb 1/EJ dx = [3/4 xb -1/6 x*/b? || Fb 1/E3
=(3/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

1% = [(1 -1/2 xib -1/2 x81b* ) Fb 1/E3 dx = [ x -1/4 X%/ -1/6 xb | Fb 1/E3
=(b-1/4b-1/6 b ) Fb 1/EJ = 7/12 Fb’/EJ

L2 = j:(l/z xib) Fb VEJ dx +1 (-1) 1 Fb¥EJ =[1/4XIb ]Z Fb1/EJ +1 (-1) 1 Fb’/EJ
=(U4b)Fb1EJ +1 (-1) 1 Fb/E] = -3/4 Fb’/EJ

1% =[(12-1/2xb ) Fo UEI dx + 1 (-1) 1 FbYEJ = [1/2x-1/4x%b | Fb UEJ +1 (-1) 1 FbE
=(1/2b-1/4b) Fb /EJ +1 (-1) 1 Fb’/EJ = -3/4 Fb’/EJ

1% = [*(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

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

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 145 mm’
J, = 40083. mm*
J,= 9072. mm*
J = 129. mm*
Y, = -7.287 mm
Yo = 15.74 mm
N =-1500. N
T,=-1125.N

M, =-393750. Nmm
X, = 6.mm
Y= 37.mm
u,.= -12. mm

m
vV, = 21.26 mm
a,, = N/A-Mv/J, = 198.5 N/mm’
X, = 18.mm
y.= 37.mm
V.= 21.26 mm
o, = N/A-Mv/J, = 198.5 N/mm’
1, =TS, = 25.77 N/mm’
1,=TS/J, = 25.77 NImm”
t.= 750. mm

(3
0, =Vo’+31° = 203.4 N/mm’

20.03.25
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PROCEDIMENTO E RISULTATI 939077

Cl02.xxxx.071

Quadro contributi PLV per iperstatica X=W,

PROCEDIMENTO E RISULTATI 939077

Cl02.xxxx.071

I VNES) M, (X) MM, MM,  [[MM/Eddx | [XM,M /EJdx
AB b 0 -2Fx 0 0
0 0
BAb 0 2Fb-2Fx 0 0
BChb x/b -2Fb+Fx 2Fx-Fx%lb x*/b’ ,
, , | 2/3FD%EI | 1/3XbIEJ
CBb 1-x/b Fb+Fx Fb-Fx“/b 1-2x/b+x"/b
CDb -1 -1/2Fx 1/2Fx 1 ,
1/4Fb°/EJ Xb/EJ
DC b 1 1/2Fb-1/2Fx 1/2Fb-1/2Fx 1
DEb  [-1+x/b|-1/2Fb-Fx+1/2qx° | 1/2Fo+1/2Fx-3/2Fx f+1/2ax°/b | 1-2x/o+X’/b’ ,
, , . 3/8FbY/EJ | 1/3Xb/EJ
EDDb x/b Fb-1/2gx Fx-1/2gx°/b x“/b
EFvV2b | © 3V2/4Fx 0 0 0 0
FGb 0 -Fx 0 0
0 0
GFb 0 Fb-Fx 0 0
GAb 0 0 0 0
0 0
AGb 0 0 0 0
FBb 0 | 3/2Fb-Fx-1/2gx° 0 0
0 0
BFb 0 -2Fx+1/2gx° 0 0
BEb 0 0 0 0
0 0
EB b 0 0 0 0
BE elongazione asta N, g-€pclpe Fb’/EJ
totali 55/24Fb°/EJ|  5/3Xb/EJ
iperstatica X=W_ -11/8Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

Sviluppi di calcolo iperstatica

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

20.03.25
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b L B =1
%=L ) v dx = [13 2]} VED 4 fe—= A= 178.6 mm’
_ _ & J, = 81324. mm*
=(1/3b) 1/EJ = 1/3 b/EJ b | 2~ Loz, mm'
L :JZ(l -2xib+x10*) VEIdx =[x - x’/b +1/3 b’ | 1/E ( J,= 156.3 mm"*
=(b-b+1/3b) 1/EJ = 1/3 b/EJ Yo =-13.13 mm
b Yo = 18.57 mm
XX
co = Jo - o =- .
L% =[0(1) vEIdx=[x] VEI N =-1740. N
T,=-1160. N
= = y
(b) 1760 = biEs M, = -580000. Nmm
XX b
L% =JZ(1 ) VEJdx=[x] 1EI y X, = 12.mm
= 49,
=(b) 1/EJ = b/EJ . Ym mm
b U,= -12. mm
L =J:(1 -2xib+ X" ) VEIdx =[x -x'/b +1/3 b | | L/EI v, = 30.43 mm 2
= N/A-MV/J, = 207.3 NI
=(b-b+1/3b) 1/EJ = 1/3 b/EJ O Vi, mm
b X, = 24.mm
LR :jZ( X’Ib*) UEI dx = [1/3 %07 | 1EI y.= 49.mm
i v, = 30.43 mm
=(1/3b) 1/EJ = 1/3 b/EJ 1 c
( ) b t=1.8 0] || s g, = N/A-Mv/J, = 207.3 N/mm’
1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3 L S ——— —_— J F 1.=TSJ, = 18.75 Nimm’
D * 2
=TS'hJ, = 18.75 N/
=(b-1/3b) Fb 1/EJ =2/3 Fb*/EJ Ty u mm
t.= 580. mm
N 3 8  x 0®

b (3
Lo =] (1-X0*) Fo UEJ dx = | x-1/3 X°/b* | Fb 1/EJ mm 2 0, = Vo’+31° = 209.8 N/mm’
CB ° o °
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ
b
1% = [2(1/2 b ) Fb 1/E3 dx = [1/4 xb ] Fb 1/E3
=(1/4b) Fb 1EJ = 1/4 Fb’/EJ
b
1% = [*(1/2 -1/2 xib ) Fb 1/E3 dx = [1/2 x -1/4 x¢b | Fb 1/E
=(1/2b-1/4b) Fb 1/EJ = 1/4 Fb’/EJ
1% = [*(1/2 +1/2 xib -3/2 X2Ib* +1/2 xIb™ ) Fb 1/EJ dx
b
= [1/2 x +114 X1b 172 x°/b? +1/8 x'1b* ] | Fb 1/E
=(1/2b+1/4b-1/2b +1/8b ) Fb 1/EJ =3/8 Fb?/EJ
b
1 = ["( b 172 X*16® ) Fb /ED dx = [1/2 I -1/8 x'1b° ] Fb 1/E3
=(1/2b-1/8b ) Fb 1/EJ = 3/8 FbY/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 240891

Cl02.xxxx.072

Quadro contributi PLV per iperstatica X=W,

PROCEDIMENTO E RISULTATI 240891

Cl02.xxxx.072

I VNES) M, (X) MM, MM,  [[MM/Eddx | [XM,M /EJdx
AB b 0 -2Fx 0 0
0 0
BAb 0 2Fb-2Fx 0 0
BChb x/b -2Fb+Fx 2Fx-Fx%lb x*/b’ ,
, , | 2/3FD%EI | 1/3XbIEJ
CBb 1-x/b Fb+Fx Fb-Fx“/b 1-2x/b+x"/b
CDb -1 -1/2Fx 1/2Fx 1 ,
1/4Fb°/EJ Xb/EJ
DC b 1 1/2Fb-1/2Fx 1/2Fb-1/2Fx 1
DEb  [-1+x/b|-1/2Fb-Fx+1/2qx° | 1/2Fo+1/2Fx-3/2Fx f+1/2ax°/b | 1-2x/o+X’/b’ ,
, , . 3/8FbY/EJ | 1/3Xb/EJ
EDDb x/b Fb-1/2gx Fx-1/2gx°/b x“/b
EFvV2b | © 3V2/4Fx 0 0 0 0
FGb 0 -Fx 0 0
0 0
GFb 0 Fb-Fx 0 0
GAb 0 0 0 0
0 0
AGb 0 0 0 0
FBb 0 | 3/2Fb-Fx-1/2gx° 0 0
0 0
BFb 0 -2Fx+1/2gx° 0 0
BEb 0 0 0 0
0 0
EB b 0 0 0 0
CD elongazione asta N,.p€cplcp -Fb’/EJ
totali 7/24Fb*EJ |  5/3XbIEJ
iperstatica X=W_ -7/140Fb
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

Sviluppi di calcolo iperstatica

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

20.03.25



PROCEDIMENTO E RISULTATI 240891 Cl02.xxxx.072

PROCEDIMENTO E RISULTATI 240891

Cl02.xxxx.072

b
%=L ) v dx = [13 2]} VED
=(1/3b) 1/EJ = 1/3 b/EJ
b
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
b
L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ
b
L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ
b
%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
b
%= ["(50?) v dx = [13 b2 )] VED
=(1/3b) 1/EJ = 1/3 b/EJ
b
1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ
b
L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ
b
L =[(v2xb ) Fo UEIdx+1 (1) 1 Fb2EI=[1/4x%b ]  Fb 1/EJ +1 (1) 1 FbED
=(U4b)Fb1EJ +1 (-1) 1 Fb/E] =-3/4 Fb’/EJ
L = [0(12-12x/b ) Fo UEI dx + 1 (-1) 1 FbYEJ = [2x-1/4x%b ] FO UEJ +1 (-1) 1 FbE
DC o o
=(1/2b-1/4b) Fb /EJ +1 (-1) 1 Fb’/EJ = -3/4 Fb’/EJ
1% = [2(1/2 +1/2 xib -3/2 X2Ib* +1/2 xIb* ) Fb 1/EJ dx
b
= [1/2 x +1/4 X1b 172 x°/b? +1/8 x'1b* ] | Fb 1/E
=(1/2b+1/4b-1/2b +1/8b ) Fb 1/EJ =3/8 Fb*/EJ
b
1 = ["( b 172 X¥16° ) Fb 1/ED dx = [1/2 b -1/8 x'1b° ] Fb 1/E3
=(1/2b-1/8b ) Fb 1/EJ = 3/8 FbY/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25

430
136

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

A= 163. mm’
J, = 93375. mm*
J,= 9072. mm*
J= 135 mm*
Y, =-11.28 mm
Yo = 23.86 mm
N =-1650. N

T, =-1100. N

M, =-682000. Nmm
X, = 6.mm
Y= 55.mm
u,.= -12. mm

m
vV, = 3114 mm
a,, = N/A-Mv/J, = 217.4 N/mm’
X, = 18.mm
y.= 55 mm
V.= 3114 mm
g, = N/A-Mv/J, = 217.4 N/mm®
1, =TS, = 15.85 N/mm’
1,=TS/tJ, = 15.85 N/mm”
t.= 550. mm

(3
g, =Vo’+31° = 219.1 N/mm’

20.03.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.03.25
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PROCEDIMENTO E RISULTATI 248331 Cl02.xxxx.073 PROCEDIMENTO E RISULTATI 248331

Cl02.xxxx.073

%=L ) v dx = [13 2]} VED 2
=(v3b) VEI =13 b/EJ

L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EI

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = b/EJ

%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+13b) LEJ =1/3 b/E]

%= ["(50?) v dx = [13 b2 )] VED

=(1/3b) 1/EJ = 1/3 b/EJ o
b
1% = [2(5/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [5/4 xb -1/2 X*/b? || Fb 1/E3
=(5/4b-1/2b ) Fb /EJ = 3/4 Fb’/EJ mm
b
L =j2(1 +1/2 x/b -3/2 X°16* ) Fb 1/EJ dx = [ x +1/4 x%/b -1/2 X’Ib* ] | Fb 1/EJ
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ
b
1 = [*(3/2 xtb -3/2 x2b* ) Fb 1/E3 dx = [3/4 xb -1/2 x1b? ] Fb 1/E
=(3/4b-1/2b) Fb 1/EJ = 1/4 Fb’/EJ
b
1% = [2(3/2 x/b -3/2 x2b* ) Fb 1/EJ dx = [3/4 xb -1/2 X*b2 ], Fb 1/E3
=(3/4b-1/2b) Fb 1/EJ = 1/4 Fb’/EJ

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

Gm
t=1.8 Dt=1.8
E . F

>

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

A= 116.8 mm’
J, = 52822. mm*
J,= 2333. mm*
J, = 87.32mm*
Y, = -15.41 mm
Yo = 21.19 mm
N = -250. N
T,= -625.N

M, =-393750. Nmm
X, = 12.mm
Y= 52.mm

v, = 30.81 mm

0, = N/A-Mv/J, = 227.5 N/mm®
y.= 2.mm

u,= -12. mm

v, =-19.19 mm

o, = NIA-MV/J, = 227.5 N/mm’
1,=TS /], = 7.874 Nimm’
1,= TS/, = 7.874 NImm”
t.= 250. mm

C

0, = Vo’+31° = 227.9 NImm’

20.03.25
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Cl02.xxxx.074

%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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A= 160. mm’

J, = 82754. mm*

J,= 9072. mm*

J= 134 mm*

Y, = 10.6 mm

Yo = 29.51 mm

N = -480. N

T, = -960. N

M, =-652800. Nmm

X, = 6.mm

u,= -12. mm

v, =-29.51 mm

o, = N/A-Mv/J, = -235.8 N/mm’
X, = 18.mm

v, =-29.51 mm

0, = N/A-MV/J, = -235.8 N/mm’

. =TS'HJ, = 14.79 NImm’

—~

1,= TS/, = 14.79 Nimm”
t.= 480. mm
0, = Vo*+31° = 237.2 N/mm’
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Cl02.xxxx.075

%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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t=1.8 _—Dt=18
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y
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 181.6 mm’
J, = 92380. mm*
J,= 18662. mm*
J,= 157.3mm*
Y, = 14.04 mm
Yo = 32.19 mm

N = -380.N

T,= -760.N

M, =-554800. Nmm
Xn, = 12.mm

u. = -12. mm

m

v, =-32.19 mm

o, = N/A-Mv/J, = -195.4 N/mm’
X, = 24.mm

v, =-32.19 mm

o, = NIA-MV/J,, = -195.4 N/mm®
1, = TSI, = 11.44 N/mm’
1,= TSI, = 11.44 N/mm®

0, = Vo’+31% = 196.4 N/mm?

o
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PROCEDIMENTO E RISULTATI 963079

Cl02.xxxx.076

%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ

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

A= 110.8 mm’
J, = 40163. mm*
J,= 2333. mm*
J, = 85.32mm*
Y, =-13.41 mm
Yy = 18.52 mm
N= 155.6 N

T, = 466.7 N

y
M, = 299200. Nmm

Xn, = 12.mm

Y= 46.mm

vV, = 27.48 mm

o, = N/A-Mv/J, = -203.3 N/mm’
y.= 2.mm

u.= -12. mm

v, =-16.52 mm

o, = NIA-MV/J,, = -203.3 N/mm®
1,=TS/t], = 6.898 N/mm’
1,=TS/tJ, = 6.898 N/mm”

t. =

0, = Vo*+31° = 203.7 N/mm’

20.03.25
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PROCEDIMENTO E RISULTATI 962891 Cl02.xxxx.077 PROCEDIMENTO E RISULTATI 962891 Cl02.xxxx.077

>
XX _r( 2,2 _ 3,210 =18 Dt=1.8 _ 2
Las=[(X'm*) 1EIdx=[13 X" ], V/EI a6 E — - ¢ A= 154.mm’
J, = 63641. mm
=(1 1/EJ = 1/3 b/E "
(1730) 1/E3 = 1/3 bIEJ b 3= o072 mm
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3 3= 132 mm*
=(b-b+1/3b) VEI =13 bIEJ Yo~ 926 mm
Yy, = 26.23 mm
XX _J‘J _ b 9_
Ls=J (1) vEIdx=[x]_ VEI ] N= 254.6 N
T,= 763.7N
=(b) 1EJ = b/EJ y
( ) b y M, = 525600. Nmm
L% =0(1) vEIax=[x]. vEI X,= 6.mm
u,= -12. mm
=(b) 1/EJ = b/EJ b v = 2623 mm
%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3 0, = NIA-MV/J, = 218.3 N/mm’
X, = 18.mm
= - ]_ 1 E = 1 E :
(b-b+1/3b) 1/EI =1/3 b/bJ - v = 26,23 mm
XX 2,2 3,2 - ole _ _ 2
%= ["(50?) v dx = [13 b2 )] VED ey ‘I‘I‘![/t: e a, —sés;ng/Jul—s 21’\?/.3 N/mm
- _ Jo A ————— Jc .= y= 13.6 N/mm
=(1/3b) 1/EJ = 1/3 b/EJ .
(v30) \ B 1, =TS/, = 13.6 N/mm®
1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3 . 0w t.= 360.mm
mm < = = X = < 0, = Vo’+31° = 219.5 N/mm’

=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ
b
L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ
b
1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ
L2 = [( xb - X% ) Fb VEI dx = [1/2 3 -1/3 1% || Fb 1/
ED o o
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ
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PROCEDIMENTO E RISULTATI 988248 Cl02.xxxx.078 PROCEDIMENTO E RISULTATI 988248 Cl02.xxxx.078
b = =
%=L ) v dx = [13 2]} VED 4 e e 3 ¢ A= 1756mm”
J,= 71048. mm
=(13b) VEJ = 13 bIEJ b ! 3= 18662, mm*
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3 3= 155.3 mm*
=(b-b+13b) VEI =1/3 b/EJ Vo= 1223 mm
. Yy = 28.66 mm
L% =0(1) vEIdx=[x]] VEI u N= -290.N
T,= -725.N
= = y
(b) €3 = biEY X y M, = -558250. Nmm
L% =0(1) vEIax=[x]. vEI Xy = 12.mm
u,= -12. mm
=(b) 1/EJ = b/EJ b v =-28.66 mm
L :J:(l -2xib+ X" ) VEIdx =[x -x'/b +1/3 b | | L/EI 0, = NIA-MV/J,, = -226.8 N/mm®
- - X, = 24.mm
=(b-b+1/3b) 1/EJ =1/3 b/EbJ 3 v = 28.66 mm
XX 2,2 3,2 - ole _ _ 2
%= ["(50?) v dx = [13 b2 )] VED &y D, o, = :ls//:;;wvuul - :32:\5'./8 N/mm
_ _ Jo A ———— Jc .= y = 12.63 N/mm
=(1/3b) 1EJ =13 b/EI b = T =TS, = 12.63 Nimm?
L% = [*(5/2 xib 312 Xb” ) Fb 1/E dx = [5/4 b -1/2 X'1b* ]| Fb 1/E t,= 290.mm
y 2 ’ mm < o S 2 X S 0, = Vo™ +31° = 227.9 NImm®
=(5/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ o

b
L =j2(1 +1/2 x/b -3/2 X°16* ) Fb 1/EJ dx = [ x +1/4 x%/b -1/2 X’Ib* ] | Fb 1/EJ
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ
b
1 = [2(- xtb +1/2 x¢1b? ) Fb 1/EJ dx = [-1/2 X% +1/6 x1b* | Fb 1/E
=(-12b+1/6 b ) Fb LEJ =-1/3 Fb’/EJ
b
1% = [2(-1/2 +1/2 X216 ) Fb 1/E3 dx = [-1/2 x +1/6 X*/b2 || Fb 1/E3
=(-12b+1/6b) Fb 1/EJ =-1/3 Fb’/EJ
b
1% = [*(-1/2 +2 b -3/2 X6 ) Fb 1/EJ dx = [-1/2 x + xb -1/2 X*/b? | Fb 1/E3
=(-1/2b+b-12b) Fb 1/EJ =0
Xo _ Jh( 2 2) _ [ 2 3,2 ]b
L = (xb -3/251b* ) Fb 1EI dx = [1/2 b -1/2 x°b” | | Fb 1/EJ
=(1/2b-1/2b) Fb 1/EJ =0
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Cl02.xxxx.079

b
%=L ) v dx = [13 2]} VED
=(1/3b) 1/EJ = 1/3 b/EJ
b
L% =[2(1-2xb +xb? ) VEIdx= [ x- b +1/3 %] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
b
L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = b/EJ
b
L% =0(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ
b
%= (1 -2 xb +x0? ) UEI dx= [ x- b +1/3 0% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
b
%= ["(50?) v dx = [13 b2 )] VED
=(1/3b) 1/EJ = 1/3 b/EJ
L% = [*(5/2 xib 312 Xb” ) Fb 1/E dx = [5/4 b -1/2 X'1b* ]| Fb 1/E
BC o [¢]
=(5/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ
b
L =j2(1 +1/2 x/b -3/2 X°16* ) Fb 1/EJ dx = [ x +1/4 x%/b -1/2 X’Ib* ] | Fb 1/EJ
=(b+1/4b-1/2b) Fb 1/EJ = 3/4 Fb’/EJ
1% = [2(- /b +1/2 X% ) Fb VEI dx + 1 (-1) 1 FbYE
b
=[-172 X0 +1/6 X°0* | Fb UEJ +1 (-1) 1 Fb%/E
=(-12b+1/6b) FO 1/EJ +1 (-1) 1 Fb*/EJ =-4/3 Fb’/EJ
1% = [0(-1/2 +1/2 /6% ) Fb 1/EI dx + 1 (-1) 1 FbY/EJ
b
=[-12x+16x0* | FO L/EJ +1 (-1) 1 FbE]
=(-1/2b+1/6 b ) Fo 1/EJ +1 (-1) 1 Fb’/EJ =-4/3 Fb*/EJ

b
1% = [(-1/2 +2 x/b -3/2 X216 ) Fb VED dx = [-1/2 x + X2 -1/2 b | Fb 1/E3

=(-12b+b-1/2b) Fb 1/EJ =0
1 = ["( b -872 X% ) Fb 1/ED dx = [1/2 X%/ -1/2 xb ] Fb 1/E3
=(1/2b-12b) Fb 1/EJ =0

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

20.03.25

PROCEDIMENTO E RISULTATI 218577

Cl02.xxxx.079
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 104.8 mm’
J, = 29473. mm*
J,= 2333. mm*
J,= 83.32mm*
Y, =-11.43 mm
Yo = 15.88 mm

N = -160. N

T,= -400. N

M, = -288000. Nmm
X, = 12.mm
Yn= 40.mm
vV, = 24.12mm

o, = NIA-Mv/J, = 234.2 N/mm®
y.= 2.mm

u,= -12. mm

vV, =-13.88 mm

o, = N/A-Mv/J, = 234.2 N/mm’
1, =TS, = 7.071 N/mm’
1,=TS/tJ, = 7.071 N/mm”

t.= 160. mm

0, = Vo+31° = 234.5 N/mm’
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PROCEDIMENTO E RISULTATI 986307

Cl02.xxxx.080

%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/ES
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% =0(1) vEIdx=[x]] VEI
=(b) VEJ = bEJ

L% =0(1) vEIax=[x]. vEI
=(b) VEJ = bEJ

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1/EI
=(b-b+13b) LEJ =1/3 b/EJ

%= ["(50?) v dx = [13 b2 )] VED
=(u3b) VEI =13 bEJ

1% = [2(2 xib - xib? ) Fb UEI dx = [ x1b -1/3 5167 ] Fb 1/E3
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

L = [(1- X6 ) Fb UEI dx = [ x-1/3 x°b? ] Fb 1/E
=(b-1/3b) Fb 1/EJ = 2/3 Fb*/EJ

1 = ["( b - xib* ) Fb 1/E3 dx = [1/2 x8b -1/3 X% ] Fb 1/E
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb*/EJ

1% = [2(xab - X6 ) Fb 1/E3 dx = [1/2 x2b -1/3 X°7b2 ]| Fb 1/E9
=(1/2b-1/3b) Fb 1/EJ = 1/6 Fb’/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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>
t=1.8 Dt=1.8
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u
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m 1l
18 “M =18
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B
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A= 148 mm’

J, = 47272. mm*
J,= 9072. mm*
J,= 130. mm*

Y, = 7.938 mm

Yo = 22.92 mm

N = -530.N
T,=-1325.N

M, = -402800. Nmm
X, = 6.mm

u,= -12. mm

v, =-22.92 mm

o, = N/A-Mv/J, = -198.9 N/mm’
X, = 18.mm

v, =-22.92 mm

. = N/A-MV/J, = -198.9 N/mm®
 =TS'hJ, = 27.75 NImm’

— Q

1,= TS/, = 27.75 NImm”
t.= 530. mm
0, = Vo*+31° = 204.6 N/mm’
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%=L ) v dx = [13 2]} VED
=(1/3b) 1EJ =13 bEI

%=L (1-2xb +x0* ) UEIdx = [ x-xXb +1/3 X% ], 1