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Reazioni iperstatiche in soluzione: X=W_ 37 m
Carichi e deformazioni date hanno verso efficace in disegno. y 3Fb
Calcolare reazioni vincolari della struttura e delle aste. é
Tracciare i diagrammi quotati delle azioni interne nelle aste. A B
Jyz - Xy - 6y, riferimento locale asta YZ con origine in Y.
La trave BC ha la sezione riportata e dimensioni in mm, con:
b =700 mm, F=460N {12
Calcolare sulla sezione B la massima tensione normale g,,,.
Calcolare in * le tensioni o,,T, € la tensione di von Mises. A 3F
Lembo inferiore sezione su tratteggio trave, adestradaBaC -0 o

Elongazione termica specifica € assegnata su asta AB.
Curvatura 6 asta EF positiva se convessa a destra con inizio E.
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.01.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.01.25

@

118
124

o
X <~
1



GC'T0°80 €T'€0°LZ'SI9A ‘OUB(IN 1P 021UJBYI|0d ‘ISSOY IUB|aABRZ O}|opY © G¢'T0°80 €T'€0°LZ'SIA ‘OUB(IN Ip 021UJB)I|0d ‘ISSOY IUB|SABRZ OJ|opY ©

_ X —— —— [ ——
___T=xeoneisiod ep suotssay "W (" [3]) “ ([F]) 413 i [H]—
o 0 0 o
[\ o |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| \ ,
| |
| |
| |
| |
| |
| \ |
| |
| o |
W W 0 Jo o 0 , wfe 0
<) ! , o | ﬁ—aw
0 0 ” X
| ﬂ-ﬂ
|
|
|
|
2 lo 2 o
“““““““ R | 2
A I |
= N \ |
T- T- N\ ”
reubasse 1youed ep auoissay °N ﬂ H w oogpelsiadi 0j0d[ed Ip BWAYIS A ,
\\\\\\\\\\ v o \
0 o &
\
of o o - w S/ET-
0 0 H 0 —
e S H —
| | =i —
| |5 =
, F =n
| %7W — m w &
I B —o
N W |= —
(] ) = —
ai 0T/6T =K4 ==
o
5 7
+
% vid >
4

620" XXXX'60<S3 €IYTT1Z ILVLTINSIY 3 OLNINIdID0dd 620" XXXX"60ZS3 €9YTTZ ANYALNI INOIZV



PROCEDIMENTO E RISULTATI 211463

ES>09.xxxx.029

PROCEDIMENTO E RISULTATI 211463

ES>09.xxxx.029

x
"_U’ - Lor T By}
w u ] g 4
=l o | o| o o ~ o 4 g | 2
s < 3 < | X
s Q x Q | Q
S = = |
—

x
lav] =
& u u ol a
+ Y Y =| L
] o o o T o T o || ©
w + o + + = + =~ + Ll d
| © o o o o - o | G| &
s + + = 9
£ © ) S| S
< B q —
= = N>
N o~
o~ (3]
2|l o olo|o olo o2 t|lo o« «| i 8
= x X X X
S §
— —
o o ou
*l o o|o| o olo o|lo oo ol 3 =| o o
= S g
[TRENTH
I o
N NS
o EB o
s S F T &
xooooooou_éool_f:oo
= N D,
[re h
o o LW
[T L o™
o o
[Ts) o
[8) o
'S
u

%@ooooooooooob%oo

x WL o

(] ~

o x

g x S

N

® L % B oy S %

5 1) g J| x o Y o

g = o) N S 5B < o

= %l o ol ZT|lo ol 3 9|84 Y|l o o|lL J| o o s

— ™ D T ) N

o = : x o W L r X =

a Q L | ' a L il

> & N fro) L o™ <

- o I

o

g ? g

EQ o) g =| ®

'Eﬁoooooooy?oor,*rcEgEB

gE ' i e 2

o

o a

5 n|l o ol o o

S e o % N NN VNl o o9 9 o a|a a

=] m <l Ol 0O < o0 olwWw ol 0o Oluw wl o w

(o4 < ool Ol O WO Ol W w|iw O

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

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

A= 750. mm’

J, = 156599. mm*
J, = 74826. mm*
Yy = 14.69 mm
N=-1234.N
T,=-617.2N

M, = 966000. Nmm
X, = 24.mm
Ym= 53.mm
u,= 3.mm

v, = 38.31 mm

o,, = N/A-Mv/J, = -238. N/mm’
X.= 21.mm

y.= 37.mm

V.= 22.31 mm

o, = N/A-MV/J, = -139.3 N/mm”
1, = 1.911 N/mm’

o, = Vo’+31° = 139.3 N/mm’
S’ = 2910. mm®
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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

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

A= 1068. mm’

J, = 262174. mm*
J,= 116496. mm*
Yy = 18.21 mm

N = -3466. N
T,=-1733.N

M, = 1550000. Nmm
Xm=30.mm

Yo = 53.mm
u,= 6.mm

vV, = 34.79 mm

o, = N/A-Mv/J, = -208.9 N/mm’
X, = 24.mm

y.= 38.mm

V.= 19.79 mm

o, = NIA-MV/J,, = -120.3 N/mm®
T, = 2.706 N/mm’

0, =Vo’+31° = 120.3 N/mm?
S'= 4913. mm®
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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LS b
s i - 2| %= [0 ) v dx = [13 2 ]] VED
= o o o o = o S g >
é* § 2 § § =(1/3b) 1/EJ = 1/3 b/EJ
b
X, L% =[(1-2xb +xb* ) UEI dx= [ x-xb +1/3 %] 1/E3
3 ] g 4 5 =(b-b+1/3b) 1E] = 1/3 b/EJ
+ o DN 2 | 2 b
2o ] o o 2 o £ | 5 glE X=1(1) vesax=[x]. vEI
~ o o o i) o :i ; g lt
2 ) & N =(b) VEJ = b/EJ
Ex a = S ™ b
= < XX _ _
o = L¥=1(1) vEIax=[x]. vEI
o % e =(b) 1/EJ = b/EJ
2|l o olo|o olo o2 tlo o« «| i 8 o ) , 4 ,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
x g u
=° °|°eeeeeeeeg " L= [(xm?) 1EI dx = [13 7] 1ES
2 o a =(1/3b) 1/EJ = 1/3 b/EJ
N =2 T "% b
) o LSL 5 SN g 1 = ['(1/2 x2b* ) Fo /3 dx = [1/6 x°1b? ] Fb 1/E
2o olojo o|o o & o o 4 d|l& F =(1/6b) Fb 1/EJ = 1/6 Fb*/EJ
= o & 7@
— L LL b
£ 8 O x4 1 = [(1/2 - xtb +1/2 x1b? ) Fb 1/EJ dx = [1/2 x -1/2 x8b +1/6 xb* | Fb 1/E3
2 S 9
2 - = =(1/2b-1/2b+1/6 b ) Fb 1/EJ = 1/6 Fb*/EJ
X NS b b
S o o ololo olo o o o o o % g o o 1 = [ (v2 112 62 ) Fo wEI dx + [L(1) 8 dx=[1/2x-1/6x3b* ] Fb 1/E3 + [ x] @
S > 2
2 = = =(12b-1/6b) Fb /EJ +(b) 6 =4/3 FO’/EJ
@ x n & |8 & b b
= £ x g S 5 § < 2 1= [(xb-12 %% ) Fb 1/EI dx + [/(-1) 8 dx = [1/2 %0 -1/6 x°? | Fo 1/E3 +[-x] @
2 = o o H| o o|o o« E o ol + g Tt % )
= 2 T i TRON X =(1/2b-1/6b ) Fb1/EJ +(-b) 6 =4/3 FbYED
> T o 8 I d o p N
e - ) - - 2 12 = [(-172 b + X¥1b? -1/2 x1b° ) Fb VE dx = [-1/4 X¥1b +1/3 x¥/b? -1/8 x'1b° . Fb 1/E3
3 < Ke] 2 = 1)
2 %o ololo olo o § X o ol ¢ 4 % 2 8|5 =(-1/4b+1/3b-1/8b ) Fb 1/EJ =-1/24 Fb’/EJ
5 > D i e 2 )
S L% = [°(-1/2 ¥ +1/2 X*1b* ) Fb 1/EI dx = [-1/6 x> +1/8 x“1b° ] Fb 1/E3
E o CF o 0
g 2 22838 & a a2 alaaolaa = (-6 b +1/8b ) Fb U/E) =-1/24 Fb/E]
=] nm < Ol <« o AO|lw a0 O|lw w| O Lw
(0 < ol Ol O W O Ol w w O

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.01.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.01.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 828 mm’
J, = 244195. mm’

J, = 34128. mm*

Yo = 32.37 mm

N =-2209. N
T,=-1105.N

M, = 1827800. Nmm
X, = 12.mm

u,= -6.mm

V,, =-32.37 mm

o, = NIA-Mv/J, = 239.6 N/mm®
X, = 18.mm

y.= 14.mm

vV, =-18.37 mm

o, = N/A-Mv/J, = 134.8 N/mm’
T, = 1.607 N/mm’

0, = Vo*+31° = 134.9 N/mm’
S’ = 4262. mm’
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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= o = o o
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Sviluppi di calcolo iperstatica

@ 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= 768. mm’

J, = 208192. mm*
J, = 43776. mm*
Yy= 30.5mm
T,=-7160. N

M, = -1432000. Nmm
X, = 18.mm

u,= -6.mm

vV, = -30.5mm

a,, = -Mv/J, = -209.8 N/mm’
X, = 24.mm

y.= 13.mm

V.= -17.5mm

g, = -Mv/J, = -120.4 N/mm?
T, = 10.73 N/mm’

0, = Vo’+31° = 121.8 N/mm’
S’ = 3744. mm®

08.01.25

@ 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

08.01.25 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 08.01.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 672. mm’
J, = 167384. mm’

J, = 32256. mm*
Yy= 38.5mm
N=-2021. N
T,=-1011. N

M, = 881400. Nmm
X, = 12.mm

u,= -3.mm

m
vV, = -38.5mm
o, = NIA-Mv/J, = 199.7 N/mm?
X, = 15.mm
y.= 16.mm
V.= -22.5mm
o, = N/A-Mv/J, = 115.5 N/mm’
T, = 2.947 N/mm’
0, = Vo*+31° = 115.6 N/mm’
S’ = 2928. mm®

08.01.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

08.01.25
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S z - | B D %= [°(50? ) b7 1/E3 dx = [ 113 xp* | b7 1/E
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792. mm?
,= 165782. mm*

~ >
1l

J, = 81000. mm*

Yy = 39.11 mm

T, =-4140. N

M, = -931500. Nmm

X, = 18.mm

u,= -3.mm

v, =-39.11 mm

g, = -Mv/J, = -219.8 N/mm’
X, = 21.mm

y.= 17.mm

vV, =-22.11 mm

g, = -Mv/J, = -124.3 N/mm’
.= 13 N/mm?

0, = Vo+31° = 126.3 N/mm’
S = 3123. mm®
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A= 924. mm’
J, = 235641. mm*
J, = 52560. mm*

Yy = 32.89 mm

N =-11082. N
T,=-1583.N

M, = 1805400. Nmm
X, = 12.mm

u,= -6.mm

Vv, =-32.89 mm

o, = NJA-Mv/J, = 240. N/mm?
X, = 18. mm

y.= 13.mm
V. =-19.89 mm

C
o, = N/A-Mv/J, = 140.4 N/mm’
T, = 2.305 N/mm®

0, = Vo’+31° = 140.5 N/mm’
S = 4117. mm®
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A= 594. mm’

J, = 156836. mm’
J,= 25542. mm*
Yo = 17.72 mm

N =-5604. N
T,=-800.5 N

M, = 966600. Nmm
Xn = 18.mm

Yo, = 55 .mm
u,= 3. mm

vV, = 37.28 mm

o,, = N/A-Mv/J, = -239.2 N/mm’
X, = 15.mm

y.= 39.mm

V.= 21.28 mm

o, = NIA-MV/J,, = -140.6 N/mm®
T, = 2.391 N/mm’

0, = Vo*+31° = 140.6 N/mm’
s'= 2811. mm®
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 576. mm’
J, = 133062. mm*
J, = 25488. mm*

Yy= 16.6 mm
T,=-4060. N

M, =-751100. Nmm
X, = 18.mm

Ym= 52.mm

u,= 3. mm

V,= 354 mm
o, =-Mv/J, = 199.8 N/mm’

m

X, = 15.mm

y.= 37.mm

v,= 20.4mm

o, =-Mv/J, = 115.1 N/mm’
1, = 12.77 N/mm’

c
0, = Vo*+31° = 117.2 N/mm’
S = 2511. mm°®
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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

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

A= 888 mm’

J, = 267344. mm*
J, = 41760. mm*

Yy = 33.72 mm

N = 8280.N
T,=-8280. N

M, = -1738800. Nmm
X, = 12.mm

u,= -6.mm

v, =-33.72 mm

o, = NIA-Mv/J, = -210. N/mm’
X.= 18.mm

y.= 14.mm
V. =-19.72 mm

Cc
o, = N/A-Mv/J,, = -118.9 N/mm?
1, = 11.58 N/mm’

0, = Vo’+31° = 120.6 N/mm’
S = 4488. mm®

08.01.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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= 3 u 3 | 3
s| ° |° ° © % © 2 X % =(1/3b) 1/EJ = 1/3 b/EJ
s S S | b
X, L% =[(1-2xb +xb* ) UEI dx= [ x-xb +1/3 %] 1/E3
3 i 3 o =(b-b+1/3b) 1/EJ = 1/3 b/EJ
o~ ~ = o
+ o o N [ XX b
g 2 |o| % ? = ? L 2 &g L =[(1) vesax=[x]; ves
) o o o T o bl o Sl =
i’* ¢ 3 SRS =(b) VEJ = bEJ
< - ! b
= . _ L¥=1(1) vEIax=[x]. vEI
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Sviluppi di calcolo iperstatica
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

Jag

A= 1104. mm’

J, = 263311. mm*
J, = 125568. mm*
Yy = 18.02 mm

N =-11739. N
T,=-1677.N

M, = 1500000. Nmm
Xm=30.mm

Yo = 53.mm
u,= 6.mm

vV, = 34.98 mm

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

y.= 38.mm

V.= 19.98 mm

o, = NIA-MV/J,, = -124.4 N/mm®
T, = 2.625 N/mm’

0, =Vo’+31° = 124.5 N/mm?
S'= 4946. mm®

08.01.25
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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A= 948 mm’
J, = 262515. mm’

J, = 52848. mm*

Yy = 34.03 mm

N =-3605. N
T,=-1802. N

M, = 1571700. Nmm
X, = 12.mm

u,= -6.mm

v, =-34.03 mm

o, = NIA-Mv/J, = 199.9 N/mm?
X, = 18.mm

y.= 14.mm

v, =-20.03 mm

o, = N/A-Mv/J, = 116.1 N/mm’
T, = 2.598 N/mm’

0, = Vo’+31° = 116.2 N/mm’
S’ = 4541, mm®
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Sviluppi di calcolo iperstatica
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A= 732. mm’
J, = 195951. mm*

J, = 34704. mm*

Yy = 29.61 mm

N =-3166. N
T,=-1583.N

M, = 1416000. Nmm
X, = 18.mm

u,= -6.mm

v, =-29.61 mm

o, = NIA-Mv/J, = 209.7 N/mm®
X, = 24.mm

y.= 47.mm

v, = 17.39 mm

o, = N/A-Mv/J, = -130. N/mm’
T, = 2.322 N/mm’

0, =Vo*+3t° = 130. N/mm’
S’ = 3449. mm’
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