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x b
o XX 2,2 3.2
5 f o z |z %= [0 ) v dx = [13 2 ]] VED
= ° |° ° e % ° 2 X 1% =(13b) 1EJ = 13 b/EJ
= ] = e} b
X, L% =[(1-2xb +xb* ) UEI dx= [ x-xb +1/3 %] 1/E3
3 i i wo| =(b-b+1/3b) LEJ =13 b/EJ
-~ -~ ~ wl o
+ ‘o o i o | L XX b
302 o ¢ 2 E| 2 2 5 B2¢ L =021) veaax=[x]; ves
< o o o 2 o < T S5
= & & & |3 @ =(b) LEJ = b/EJ
= 2 2 N b
=, D XX _ -
_ _ L¥=1(1) vEIax=[x]. vEI
e Q
o % o =(b) 1/EJ = b/EJ
2|l o olo|o olo o2 o o« < i 8 ~ . , s ,1b
= < ¥ g %= (1-2xb +xb? ) VEI dx = [ x-x%b +1/3 b2 ], 1/E
— —
—_— =(b-b+1/3b) 1/EJ = 1/3 b/EJ
[«>] L Ll
o] o o o o o o o o o o = = o o b
= g 8 L= [(xm?) 1EI dx = [13 7] 1ES
o
o o o =(u3b) LEJ =13 b/EJ
N « S " b
[ [\ Xo _ 2,2 _ 3,.2
) e g § 58 1% = [*(1/2 X% ) Fb 1/E3 dx = [1/6 X ] Fb 1/E9
Z/° o eleeleold Lo o 38 ~§ 4 =(v6b) Fb 1/EJ = 1/6 FbYEJ
= 1 N + N>< b
i = X & L =IZ(1/2 -x/b +1/2 /b’ ) Fb 1/EJ dx = [1/2 x -1/2 XIb +1/6 x*/b* ] | Fb 1/EJ
2 = g
= - = =(1/2b-1/2b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ
x noon b b
§ olo o/ o|o o|lo olo olo o4 Yo o LX =_[':(1/2 -1/2 x/b ) Fb 1/EJ dx + _[2(1) 0 dx=[12x-14xb] Fo1EI +[x] 6
S £ B
g T T =(12b-1/4b)Fb /EJ +(b) 6 =5/4 Fb’/EJ
o x Sl s & & 5 © b b
2 _ n ~ & § 9/ | & & ¢ L= (v2xb) FouEIdx+ [[(-1)6 dx=[1/4xb] FovEI +[-x] 0
=X v L g 3 9| 9 4|5 4 = FE " Jo o o o
@ Zlo o|B|o oo o d Bl P ik s TF % o )
S s z S ORI R E 9% 3 =(1/ab)Fo1/EI +(-b) 6 =5/4 FbYEI
O i Sy 9 g Q d < b
a B I - = 2 122 = [(-172 b + X¥1? -1/2 x1b° ) Fb VE dx = [-1/4 ¥ +1/3 x¥/b? -1/8 x'1b° . Fb 1/E3
= < Ke] Q = 17
2 %o olo|o olo o % X ol = < % g 8|3 =(-1/4b+1/3b-1/8 b ) Fb 1/EJ =-1/24 Fb’/EJ
E = (RN o X el e .
S L2 = [°(-1/2 ¥ +1/2 X*1b* ) Fb 1/EI dx = [-1/6 x> +1/8 x“1b° ] Fb 1/E3
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Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 792. mm’
J, = 225759. mm*

J, = 30240. mm*

Yy = 31.36 mm

N =-2236. N
T,=-1118.N

M, = 1600000. Nmm
X, = 12.mm

u,= -6.mm

v, =-31.36 mm

o, = NIA-Mv/J, = 219.5 N/mm?
X, = 18.mm

y.= 47.mm

v, = 15.64 mm

o, = N/A-Mv/J, = -113.6 N/mm®
.= 183 N/mm?

0, = Vo*+31° = 113.7 N/mm’
S'= 4435 mm’
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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X b
o XX 2,2 3.2
5 f o T T %= [0 ) v dx = [13 2 ]] VED
é* e |1°| ° © N © 2 S =(1/3b) 1/EJ = 1/3 b/EJ
— - n b
X, L% =[(1-2xb +xb* ) UEI dx= [ x-xb +1/3 %] 1/E3
3 u o =(b-b+1/3b) 1/EJ = 1/3 b/EJ
+ o S| g XX b
a2 ol @ o ° ° % e | 2] 8 X=1(1) vesax=[x]. vEI
) o o o o o C{I o — 8
= = @ - =(b) VEJ = b/EJ
= N ' L
= _ _ L¥=1(1) vEIax=[x]. vEI
e Q
o % o =(b) 1/EJ = b/EJ
2|l o olo|o olo o2 o ol « «| i 8 b
= < X X X %= (1-2xb +xb? ) VEI dx = [ x-x%b +1/3 b2 ], 1/E
& &
—_— =(b-b+1/3b) 1/EJ = 1/3 b/EJ
D L L
x = = b
S e A B e Il B L= [(xm?) 1EI dx = [13 7] 1ES
L2 = =(1/3b) 1/EJ = 1/3 b/EJ
X X
L Xo 2,2
° 8 o L2 =] (<172 xtb +1/2 °10° ) Fb 1/EI dx + [ (-1) 0 dx
Ex ©O o|lo|lo olo olo oo ol 9 9 o o EF ‘[Z( ) 'r;( )
= % _ 2 3, 21° b
ol =[-vax’m +16 ] Fo 1EI +[-x] ®
N N
;E < =(-1/4b+1/6b) Fo /EJ +(-b) 0 =-13/12 Fb*/EJ
7l T Xo _J" 2,2 J"
X ® o o|o|o oo olo o|lo o3 7zl © o Lee = 0(-1/2 x/b +1/2 x°Ib ) Fb 1/EJ dx + 0(1 ) 6 dx
8 oo b b
3 S =[-1/a Xib +1/6 *i0* ] Fb 1/EI +[x] @
g é— < N o o
0 LL o,
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Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 1080. mm’

J, = 276955. mm*

J,= 116640. mm*

Vo= 18.6 mm

T, =-5490. N

M, = -1564650. Nmm

X, = 30.mm

Yo = 54.mm

u,= 6.mm

V,= 354 mm

o, =-Mv/J, = 200. N/mm?
X, = 24.mm

y.= 39.mm

v,= 20.4mm

o, =-Mv/J, = 115.2 N/mm’

T, = 8.296 N/mm’

0, = Vo’+31° = 116.1 N/mm’
S = 5022. mm’®

12.12.25

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

12.12.25
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Sviluppi di calcolo iperstatica

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

%= [0 ) v dx = [13 2 ]] VED
=(13b) VEJ =13 b/EJ

L% =[(1-2xb +xb* ) UEI dx= [ x-xb +1/3 %] 1/E3

=(b-b+1/3b) 1/EJ = 1/3 b/EJ
X=1(1) vesax=[x]. vEI
=(b) VEJ = b/EJ
L¥=1(1) vEIax=[x]. vEI
=(b) 1/EJ = b/EJ

%= (1-2xb +xb? ) VEI dx = [ x-x%b +1/3 b2 ], 1/E

=(b-b+13b) VEJ =1/3 b/EJ

L= [(xm?) 1EI dx = [13 7] 1ES
=(u3b) LEJ =13 b/EJ

1% = [*(-5/2 X% ) Fb 1/E3 dx = [-6/6 x1b* | Fb 1/E
=(-5/6 b)) Fb 1/EJ =-5/6 Fb*/EJ

b
L% = [°(-5/2 +5 x/b -5/2 /b ) Fb L/EJ dx = [-5/2 x +5/2 xIb -5/6 /b | Fb 1/EJ
o o

=(-5/2b +5/2b -5/6 b ) Fb 1/EJ = -5/6 Fb*/EJ

10 =['(-5/2 +52 b ) Fo 1/EI dx + J.(-1) 6 dx=[-522x +5/4 b ] Fo 1EI +[-x] 0

=(-52b+5/4b)Fo 1/EJ +(-b) 6 =-9/4 FbYEJ
( ) (-b)

L= (-s2xb ) Fb /EIdx + [[(1) 6 dx=[-5/4x%b ] Fb /€3 +[x] 0

=(5/4b)Fo1/EI +(b) 6 =-9/4 FbYED

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

852. mm’
, = 238569. mm*

~ >
1l

J, = 62064. mm*

Yy = 20.54 mm

N = 5070. N
T,=-5070. N

M, =-1571700. Nmm
X, = 30.mm

Yo = 53.mm

u,= 6.mm

vV, = 32.46 mm

o, = N/A-Mv/J, = 219.8 N/mm’
X, = 24.mm

y.= 39.mm

V.= 18.46 mm

o, = NIA-MV/J, = 127.6 N/mm’
1, = 7.574 N/mm’

0, = Vo +31° = 128.2 N/mm’
S = 4277. mm®
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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Sviluppi di calcolo iperstatica

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

%= [0 ) v dx = [13 2 ]] VED
=(v3b) VEI =13 b/EJ

L% =[(1-2xb +xb* ) UEI dx= [ x-xb +1/3 %] 1/E3
=(b-b+1/3b) 1EJ = 1/3 b/EI

X=(1) vesdx=[x]’
=(b) VEJ = b/EJ

=) vesdx=[x]

=(b) 1/EJ = b/EJ

1/EJ
1/EJ

%= (1-2xb +xb? ) VEI dx = [ x-x%b +1/3 b2 ], 1/E
=(b-b+1/3b) 1/EJ = 1/3 b/EJ
L= [(xm?) 1EI dx = [13 7] 1ES
=(1/3b) 1/EJ = 1/3 b/EJ
L = [2(- xb? +1/2 x16* ) Fb VE dx = [-1/3 x¥1b? +1/8 x'1b° | Fb 1/E
=(-1/3b+1/8b ) Fb 1/EJ =-5/24 Fb’/EJ
LY = ﬁ(-l/z +1/2 x/b +1/2 X’Ib” -1/2 X*/b°® ) Fb 1/EJ dx
= [-1/2 x +1/4 X1 +1/6 xIb? 178 X'1b° ] Fb 1/E
=(-1/2b+1/4b+1/6 b-1/8 b ) Fb 1/EJ = -5/24 Fb’/EJ
1 = [ (-2 +1/2x0% ) Fb UEI dx + [(-1) 8 dx = [-v2x +1/6x3b° ] Fb 1/E3 +[-x] 6
=(-1/2b+1/6b) Fb /EJ +(-b )6 =-4/3 Fb/EJ
L= (- b +1/2 10* ) Fo 1/EI dx + (1) 8 ax = [-1/2 X% +1/6 X2 ], Fb 1/E0 + [ x ] 6
=(-1/2b+1/6b) Fo 1/EJ + (b ) ® =-4/3 Fb¥EJ

12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 408 mm’

J, = 112717. mm*
J,= 9864. mm*

Yy = 31.65 mm
N=-1547.N
T,=-773.7N

M, = 830400. Nmm
X, = 12.mm

u,= -3.mm

V., =-31.65 mm

o, = NIA-Mv/J, = 229.4 N/mm®
X, = 15.mm

y.= 47.mm

v, = 15.35mm

o, = N/A-MV/J, = -116.9 N/mm’
T, = 2.628 N/mm’

0, =Vo*+3t° = 117. N/mm’
S = 2297. mm®

12.12.25

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

12.12.25
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Sviluppi di calcolo iperstatica

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

%= [0 ) v dx = [13 2 ]] VED
=(1/3b) 1EJ =13 bEI
L= [ (1-2xb +x0* ) UEIdx = [ x-xX%b +1/3 X% ], 1/ES
=(b-b+13b) VEJ =1/3 b/EJ
X=1(1) vesax=[x]. vEI
=(b) VEJ = bEJ
L¥=1(1) vEIax=[x]. vEI
=(b) VEJ = b/EJ
%= [0(1 -2 xb + x2b* ) VE dx = [ x - xb +1/3 0% ] 1/E3
=(b-b+13b) VEJ =1/3 b/EJ
L= [(xm?) 1EI dx = [13 7] 1ES
=(u3b) LEJ =13 b/EJ
1% = [*(5/2 X¥1b ) Fb 1/E3 dx = [5/6 X ], Fb 1/E3
=(5/6 b ) Fb 1/EJ =5/6 Fb’/EJ

b
L% = [°(5/2 -5 xtb +5/2 X’/b> ) Fb L/EJ dx = [5/2 x -5/2 xIb +5/6 x*1b* ]° Fb 1/E3
o o

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

1 = ['(5/2 -2 xib 172 X1b? ) Fo vEI dx + [(1) © dx
= [512 - X¥Ib -1/6 x62 ] Fo 1/E3 + [ x]
=(5/2b-b-1/6b ) Fo 1/EJ +(b) 6 =7/3 Fb/EJ

1= (3xb-1/2 %) Fo UEI dx + [(-1) 8 dx = [3/2 b -1/6 xb* | Fo /EI +[-x] 0

=(3/2b-1/6b) Fb 1/EJ +(-b) ® =7/3 FbYEJ

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

12.12.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 768. mm’

J, = 202933. mm*
J,= 29952. mm*
Yy = 21.69 mm

N =-2925. N
T,=-1462. N

M, = 1438800. Nmm
Xn = 24.mm

Yo = 52.mm
u,= 6.mm

vV, = 30.31 mm

o,, = N/A-Mv/J, = -218.7 N/mm’
X.= 18. mm

y.= 39.mm

V.= 17.31 mm

o, = NIA-MV/J,, = -126.6 N/mm®
1= 2.231 N/mm?

0, = Vo’+31° = 126.6 N/mm?

S = 3715. mm°®

12.12.25

ES>09.xxxx.062

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

12.12.25
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X b
S 3 o g | %= [0 ) v dx = [13 2 ]] VED
= o = o o
é* e |1°| ° © N © 2 S =(1/3b) 1/EJ = 1/3 b/EJ
— — n b
X, L% =[(1-2xb +xb* ) UEI dx= [ x-xb +1/3 %] 1/E3
3 i fi o =(b-b+1/3b) 1/EJ = 1/3 b/EJ
o~ ~ ~ o]
+ o o N b
209 ol 9 ) I ° T e |25 X=1(1) vesax=[x]. vEI
) o o o i o — o o =
§ © s SNRE =(b) VEJ = b/EJ
< - ! b
= - < L¥=1(1) vEIax=[x]. vEI
o % o =(b) 1/EJ = b/EJ
2|l o olo|o olo o2 tlo o« «| i 8 ~ . , s ,1b
= < 3 I %= (1-2xb +xb? ) VEI dx = [ x-x%b +1/3 b2 ], 1/E
— —
—_— =(b-b+1/3b) 1/EJ = 1/3 b/EJ
D L L
x = = b
5| ° °|°|° °|° e° ele s g° @ L= [(xm?) 1EI dx = [13 7] 1ES
kS =(1/3b) 1/EJ = 1/3 b/EJ
x
L x b
o g & 1% = [*(-5/2 X% ) Fb 1/E3 dx = [-6/6 x1b* | Fb 1/E
<} ~Ng C Ie) a
2o olojo ojo oL o o i d o o = (-5/6b ) Fb 1/EJ = -5/6 FbY/E]
B & & I Xo 2,2 2 3,.21°
y 2 B L =IZ(-5/2 +5 x/b -5/2 X’Ib® ) Fb 1/EJ dx = [-5/2 x +5/2 x’Ib -5/6 x°/b” | | Fb 1/E
t q
= 0 =(-5/2b +5/2b -5/6 b ) Fb 1/EJ = -5/6 Fb*/EJ
X nom b b
§ oo o|lo|o oo o/lo olo o3 Yo o 10 =['(-5/2 +52 b ) Fo 1/EI dx + J.(-1) 6 dx=[-522x +5/4 b ] Fo 1EI +[-x] 0
= LL LL
© T
% » N AT =(-5/2b+5/4b ) Fo 1/EJ + (-b ) 0 =-9/4 Fb’/EJ
g L B L & oY b b
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Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 504. mm’

J, = 148565. mm’
J,= 31752. mm*
Yy = 18.25 mm
N=-1261.N
T,=-630.6 N

M, = 846000. Nmm
Xn = 24.mm

Yo = 54.mm

u,= 3. mm

m

vV, = 35.75mm

o,, = N/A-Mv/J, = -206.1 N/mm’
X, = 21.mm

y.= 39.mm

V.= 20.75 mm

o, = NIA-MV/J,, = -120.7 N/mm®
T, = 1.799 N/mm’

0, = Vo*+31° = 120.7 N/mm’
S'= 2543. mm®

12.12.25

ES>09.xxxx.096

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 982088 ES>09.xxxx.100 PROCEDIMENTO E RISULTATI 982088 ES>09.xxxx.100

5 b
S i - 2 | %= [0 ) v dx = [13 2 ]] VED
= o = o o
é* e |° ° ° N ° 2 S =(1/3b) 1/E3 = 13 b/EJ
— - o b
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=4 i i g oo =(b-b+1/3b) 1/EJ = 1/3 b/EJ
@ ~ >~ ~ LI\J
T a o -Q ol o XX _ _ b
B 2 |o| 2 2 L g L L 25 X=1(1) vesax=[x]. vEI
° + 1 + N
= @ @ 3 gl " =(b) 1EJ = b/EI
= N -~ Aol ! XX b
= . _ L¥=1(1) vEIax=[x]. vEI
e Q
o % o =(b) 1/EJ = b/EJ
2lo o/ o|lo o|lo o =2 il o o« 4| & = o ) , 4 ,1b
= < 3 5 %= (1-2xb +xb? ) VEI dx = [ x-x%b +1/3 b2 ], 1/E
— —
—_— =(b-b+1/3b) 1/EJ = 1/3 b/EJ
[«>] Ll Ll
-] o o o o o o o o o o el 3 o o XX 2,2 3,21°
= £ & L= [(xm?) 1EI dx = [13 7] 1ES
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o, x =
x ~ o O b
o § i NE § &5 1 = [2(-2 16 ) Fb 1/E3 dx = [-1/6 xb* | Fb 1/E
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éx © o|lolo oo oL x/lo ol § & & J =(-1/6 b)) Fb 1/EJ =-1/6 Fb*/EJ
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11
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g n x & S % & g Ed 120 = [°(- xib +1/2 520 ) Fb UEI dx + [[(1) @ dx=[-1/2 b +1/6 x*0° | Fo 1/E3 + [ x] @
— 5/ = L — i ~ ; — ; o [} o o
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> T S 8§ @& o p ,
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Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

J,= 116496. mm*

Yo = 34.79 mm

N =-3703. N
T,=-1851. N

M, = 1531800. Nmm
X, = 18.mm

u,= -6.mm

vV, =-34.79 mm

o, = NIA-Mv/J, = 199.8 N/mm®
X, = 24.mm

y.= 15.mm

vV, =-19.79 mm

o, = N/A-Mv/J, = 112.2 N/mm’
T, = 2.891 N/mm?

0, = Vo’+31° = 112.3 N/mm’
S'= 4913. mm®

12.12.25

ES>09.xxxx.100

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

12.12.25
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PROCEDIMENTO E RISULTATI 239191 ES>09.xxxx.120 PROCEDIMENTO E RISULTATI 239191 ES>09.xxxx.120

x b
s 3 o 3| %= [0 ) v dx = [13 2 ]] VED
= o = o o
é* ° e ° © N © 2 S =(1/3b) 1/EJ = 1/3 b/EJ
— — n b
X, L% =[(1-2xb +xb* ) UEI dx= [ x-xb +1/3 %] 1/E3
3 u u | =(b-b+1/3b) VEI = 1/3 b/EJ
e "o o o ul e XX b
22 ol 2 Q L 2 Ty L5 8 X=1(1) vesax=[x]. vEI
) o o o e o 7 < L d
s N Q © | S| =(b) 1EJ = b/EJ
= N 5 P e | = =
= = < < b
= . _ L¥=1(1) vEIax=[x]. vEI
e Q
o % % w =(b) VEJ = bEJ
2o o|lo|o olo o &8 é o o« «| & =2 ~ ( ) . , s ,1b
= x X X X %= (1-2xb +xb? ) VEI dx = [ x-x%b +1/3 b2 ], 1/E
4 &
—_— =(b-b+1/3b) 1/EJ = 1/3 b/EJ
D L Ll
< = = b
S e e e - L= [(xm?) 1EI dx = [13 7] 1ES
Ko}
= Qo o - —
o o 2 = =(u3b) VEJ =13 b/EI
g o x x b
g5 x § S 1 = [*(1/2 X¥10? -1/2 x1b™ ) Fb 1/EJ dx = [1/6 x1b? -1/8 x1b° | Fb 1/E
s 9 & AR
= I T I e R =(v6b-1/8b) Fb 1/EJ = 1/24 Fb’/E]
x ! P x b
& X 2§ L =IZ(1/2 xib - 10 +1/2 x°/b® ) Fb 1/EJ dx = [1/4 x/b -1/3 x*/b” +1/8 x'1b° ]| Fb 1/EJ
w — Q |_|I_ f'l')
= = =(1/4b-1/3b+1/8b ) Fb 1/EJ = 1/24 Fb’/EJ
Tl a0 b b
X @/o oo oo o oolooloola koo 1 =[(-xb) FovEIdx+ [[(1) 6 dx=[-12xm ] Fb 1€ +[x] 6
] 0
g N . =(-12b) Fo 1/E3 +(b) 6 =1/2 Fb’/EJ
Q a3 N>< o a3 b b
g i S g xS g . L= [(-1+xm)FouEIdx+ [(-1) 0 dx=[-x+12xm ] Fo1/E) +[-x] 0
= X w =5 LL ] S [} FE — Jo o o o
2 S ° °g° kx| 3 =(-b+12b) FoEI +(-b) 6 =12 Fb¥
s = z ol Tl g i =(-b+12b) Fo1/EI + (- =1/2 FbYEJ
LL ~ ~ ' ~ b
a < g @ % 122 = [(-1 +3/2 xib -1/2 X°/6° ) Fb 1/EJ dx = [- x +3/4 x%Ib -1/8 x'1b* ], Fb 1/E3
3 < Q0 8 = » = = 2
£ €6 clolo oo o2 $loo v % g F ¢ =(-b+3/4b-1/8b) Fb VEJ =-3/8 Fb’/EJ
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Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 12.12.25



PROCEDIMENTO E RISULTATI 239191

ES>09.xxxx.120
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 996. mm’
J, = 265432. mm*

J, = 60336. mm*

Yy = 34.42mm

N =-3596. N
T,=-1798. N

M, = 1567800. Nmm
X, = 12.mm

u,= -6.mm

v, =-34.42 mm

o, = NIA-Mv/J, = 199.7 N/mm?
X, = 18.mm

y.= 14.mm

vV, =-20.42 mm

o, =N/A-MV/J, = 117. N/mm’
.= 26 N/mm?

0, = Vo’+31° = 117.1 N/mm’
S’ = 4606. mm’

12.12.25

ES>09.xxxx.120

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

12.12.25
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PROCEDIMENTO E RISULTATI 241574 ES>09.xxxx.135 PROCEDIMENTO E RISULTATI 241574 ES>09.xxxx.135

x b
= 3 - G| %= [0 ) v dx = [13 2 ]] VED
= o = o o
é* © |e| ° °© 3 e S B =(13b) 1EJ = 13 b/EJ
— — wn b
X L% =[(1-2xb +xb* ) UEI dx= [ x-xb +1/3 %] 1/E3
g i o =(b-b+1/3b) 1/EJ = 1/3 b/EJ
o~ o
¥ o ~ | LD XX b
302 o 2 2 2 & 2 ®E L =021) veaax=[x]; ves
Eo o o o o o c_|\.l o g § ( b ) / b/
=3 S S| = =(b) VEI = biEI
X ~ i
= < L2X=(1) vEIdx=[x]
= - re=Jo x=[x], 1/EJ
e o
o % o =(b) 1/EJ = b/EJ
2| 6 o|lo|l o ol o o =2 il o o« 4| & = b
= < X z = %= (1-2xb +xb? ) VEI dx = [ x-x%b +1/3 b2 ], 1/E
— —

=(b-b+1/3b) 1/EJ = 1/3 b/EJ
L= [(xm?) 1EI dx = [13 7] 1ES

0
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A= 744, mm’

J, = 196439. mm*
J,= 26208. mm*

Yo = 29.79 mm

T, =-4790. N

M, = -1317250. Nmm
X, = 12.mm

u,= -6.mm

v, =-29.79 mm

g, = -Mv/J, = -199.8 N/mm’
X, = 18.mm

y.= 13.mm

vV, =-16.79 mm
g, = -Mv/J, = -112.6 N/mm’

C

1= 7.383 N/mm*

Cc
0, = Vo*+31° = 113.3 N/mm’
3
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