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PROCEDIMENTO E RISULTATI 980874 ESX7.xxxx.046 PROCEDIMENTO E RISULTATI 980874 ESX7.xxxx.046

Quadro contributi PLV per iperstatica X=H,

- M) M, (X) ) M,M, MO | MM, [[MM/EI+6)dx |[XM,M /EJdx
ABb | © -1/2Fb+1/2Fx 0 0 0 0
0+0 0
BAb | © 1/2Fx 0 0 0 0
cbb | © 0 0 0 0 0
0+0 0
DCb | © 0 0 0 0 0
EFb | © -2Fb+2Fx 0 0 0 0
0+0 0
FEb | © 2Fx 0 0 0 0
FGb | © 0 0 0 0 0
0+0 0
GFb | © 0 0 0 0 0
GHb | © Fb-1/2Fx 0 0 0 0
0+0 0
HGb | © -1/2Fb-1/2Fx 0 0 0 0
HDb | © 1/2Fb 0 0 0 0
0+0 0
DHb | © -1/2Fb 0 0 0 0
DBb | 0 | 1/2Fb-Fx+1/2qx° | O 0 0 0
, 0+0 0
BDb | © -1/2qx 0 0 0 0
IEb b Fb+4Fx-1/2qx> |-Fb/EJ|  Fb’+4Fbx-1/2FX*  |-FbYEJ| b’ , ,
, , , , , (17/6-1)Fb%/EJ Xb*/EJ
Elb | -b |-9/2Fb+3Fx+1/2gx°| Fb/EJ | 9/2Fb*-3Fbx-1/2Fx° |-Fb’/EJ| b
ECb | b-x | 13/2Fb-13/2Fx 0 |13/2Fb*13Fbx+13/2Fx’| 0  |b*2bx+x° , ,
, , (13/6+0)Fb*/EJ | 1/3XbYEJ
CEb | -x -13/2Fx 0 13/2Fx 0 X
IAb | -b+x -Fb+1/2Fx 0 Fb%-3/2Fbx+1/2FX° 0 |b*2bx+x* , ,
, , (5/12+0)Fb*/EJ | 1/3XbYEJ
Alb X 1/2Fb+1/2Fx 0 1/2Fbx+1/2Fx 0 X
totali 53/12Fb%EJ | 5/3Xb*/EJ
iperstatica X=H, -53/20F

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24



PROCEDIMENTO E RISULTATI 980874

ES>7.xxxx.046

L= [2(1) 0> eI dx = [ x ]| b 1/EY
=(b)b*1/EJ = bYEJ

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

L% = [2(1 -2 x/b + x2b? ) b* VEI dx = [ x - X% +1/3 X102 ] b 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 b%EJ

L% = [2(xb? ) b? 1EI dx = [1/3 X702 ] b 1/E
=(1/3b) b* 1/EJ = 1/3 bYEJ

%= [2(1 -2 b + 807 ) b? VEI dx = [ x - x%b +1/3 X702 ] b? 1/E3
=(b-b+1/3b) b*1/EJ = 1/3 bYEJ

L%%= [2(xé ) b2 1E3 dx = [1/3 0% ] b? 1/E3
=(1/3b) b* 1/EJ = 1/3 bYEJ

L= [0(1+4 b -1/2 102 ) Fo? VET dx + [(-1) @ dx
= [ x+2 %0 -1/6 0? ] Fo? 1E3 +[-x] 6
=(b+2b-1/6b ) Fo® 1/EJ +(-b) 6 =11/6 Fb¥EJ

1= [2(9r2 -3 b -1/2 %07 ) FO? UEI dx + [(1) © dx
= [or2 x-312 x2ib -1/6 x°1b* ] FB* 1E + [ x] 6
=(9/2b-312b-1/6 b ) Fb* 1/EJ +(b) ® =11/6 FbY/EJ

b
122 = [*(13/2 -13 x/b +13/2 x2b* ) Fb® 1/EJ dx = [13/2 x 1312 xb +13/6 xb° | Fb? 1/E

=(13/2b-13/2b +13/6 b ) Fb” 1/EJ = 13/6 Fb*/EJ
b
1% = [*(13/2 x2ib* ) Fb? /EJ dx = [13/6 xb* | Fb? 1/ES
=(13/6 b)) Fb® 1/EJ = 13/6 Fb/EJ

b
L= [*(1-372 xib +1/2 X% ) Fb® 1/EJ dx = [ x -3/4 xb +1/6 x°/b? | Fb? 1/EJ
o o

=(b-3/4b+1/6 b ) Fb® 1/EJ =5/12 Fb/EJ

b
1= [2(1/2 b +1/2 X216 ) Fo? 1/E3 dx = [1/4 x2Ib +1/6 X/b? ]| Fb? 1/E3

=(14b+1/6 b ) Fb® 1/EJ =5/12 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= 1032. mm?
J, = 363732. mm*
J, = 75456. mm*

Yo = 25.55 mm

T,= 2940.N

M, =-2587200. Nmm
Xp = 36. mm

Y= 55.mm

u,= 12.mm

m

vV, = 29.45 mm
o, =-Mv/J, = 209.5 N/mm’
X,

m

.= 24.mm
y.= 7.mm
v, =-18.55 mm
o, = -Mv/J, = -131.9 N/mm’
1,= 4.528 N/mm’
0, = Vo*+31° = 132.2 N/mm’
S'= 6722. mm®

20.01.24



REAZIONI 981482 ESX7.xxxx.067 AZIONI INTERNE 981482 ESX7.xxxx.067
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PROCEDIMENTO E RISULTATI 981482 ESX7.xxxx.067 PROCEDIMENTO E RISULTATI 981482 ESX7.xxxx.067

Quadro contributi PLV per iperstatica X=H,

- M) M, (%) 6 MM, MB | MM, |[MM/EI+B)dx | [XM, M /EJdx
ABb | © -1/2Fb+1/2Fx 0 0 0 0
0+0 0
BAbL | © 1/2Fx 0 0 0 0
cDb | © 0 0 0 0 0
0+0 0
DCbh | O 0 0 0 0 0
EFb | 0 |-5/2Fb+3Fx-1/2gx}| O 0 0 0
, 0+0 0
FEb | © 2Fx+1/2gx 0 0 0 0
FGb | © 0 0 0 0 0
0+0 0
GFb | © 0 0 0 0 0
GHb | 0 | Fb-3/2Fx+1/2qx* | © 0 0 0
) 0+0 0
HGb | © -1/2Fx-1/2qx 0 0 0 0
HDb | © 0 0 0 0 0
0+0 0
DHb | © 0 0 0 0 0
DBb | O 0 0 0 0 0
0+0 0
BDb | © 0 0 0 0 0
IEb b Fb+3Fx -Fb/EJ Fb?+3Fbx -FbYEI| b , .
, , , (5/2-1)Fb*/EJ XbEJ
Elb | -b -4Fb+3Fx Fb/EJ AFb>-3Fbx -Fb¥EJ| b
ECb | b-x | 13/2Fb-13/2Fx 0 |13/2Fb®13Fbx+13/2Fx’| 0 |b*2bx+x’ . ,
, , (13/6+0)Fb%EJ | 1/3Xb%EJ
CEb | =x -13/2Fx 0 13/2Fx 0 X
IAb | -b+x -Fb+1/2Fx 0 Fb?-3/2Fbx+1/2Fx° 0 |b*2bx+x* , ,
, , (5/12+0)Fb*/EJ | 1/3XbYEJ
Al b X 1/2Fb+1/2Fx 0 1/2Fbx+1/2Fx 0 X
totali 49/12Fb*/EJ | 5/3XbYEJ
iperstatica X=H, -49/20F

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24



PROCEDIMENTO E RISULTATI 981482 ESX7.xxxx.067 PROCEDIMENTO E RISULTATI 981482 ESX7.xxxx.067

L= (1) b vEIdx=[ x] b2 T ) = :
Ee=J, x=[x], b LEJ A= 924. mm .
3 A laz J, = 296396. mm
=(b) b’ VE) = b /EJb /\ J,= 68112. mm"*
L= [0(1) b vEI dx = [ x ]| b 1/E Y, = 30.16 mm
T,= 2880.N
=(b) b’ UEI = bYEJ 4
(b) X . M, = -2160000. Nmm
L% = [2(1 -2 x/b + x2b? ) b* VEI dx = [ x - X% +1/3 X102 ] b 1/E X = 12.mm
y = -12.
=(b-b+1/3b)b* VEJ = 1/3 bYEI U mm
b Vv, =-30.16 mm
L% = [2(xb? ) b? 1EI dx = [1/3 X702 ] b 1/E O,y = -MV/J, = -219.8 N/mm”
= 24
=(1/3b) b* VEJ = 13 bY/EJ \\% T, X mn
. %%/ 10 y.= 10.mm
XX _ 202 2 _ 2 3.2 2 —
%= [2(1 -2 b + 807 ) b? VEI dx = [ x - x%b +1/3 X702 ] b? 1/E3 ] v, =-20.16 mm
| o o, = -Mv/J, = -146.9 N/mm’
=(b-b+1 2 1/EJ = 1/3 bYE c u
(b-b+1/3b)b* 1/EI = 1/3 b/bJ I r = £.029 Nimm?
L= [°(%0? ) b° WEI dx = [1/3 b7 ] b 1/ES 0, = Vo+31" = 147.1 Nimm’
° ° mm 2 - 8 & x ¥ S = 4975. mm’

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

L=['(1+3xb ) Fo* UEI dx + ['(-1) 8 dx=[ x+32x%b ] Fo? 1/E3 +[-x] 6
=(b+32b) Fb?1EJ +(-b )6 =32 FbY/E]

L= [2(4-3xb ) Fo? UEI dx+ [)(1) 6 dx=[4x-32x¢m ] Fo* vEI +[x] 8
=(ab-32b)Fp?1EI +(b) 6 =3/2 FO/E]

1% = [(13/2 13 xtb +13/2 X2/ ) Fb? 1/E dx = [13/2 x -13/2 X2/ +13/6 x/b? |, Fb? 1/E3
=(13/2b-13/2b +13/6 b ) Fb* 1/EJ = 13/6 Fb’/EJ

1% = [*(13/2 x2ib? ) Fb* 1EJ dx = [13/6 xb* | Fb? 1/E
=(13/6b ) Fb® 1/EJ = 13/6 Fb/EJ

1= 01 -3/2 xib +1/2 x2b* ) Fb® 1/EJ dx = [ x -3/4 x2Ib +1/6 xib* | Fb? 1/E3
=(b-3/4b+1/6b ) Fb> 1/EJ =5/12 Fb’/EJ

1= [2(1/2 b +1/2 X162 ) Fio? 1/E3 dx = [1/4 x2Ib +1/6 x°/b2 ]| Fb? 1/E3
=(1/4b+1/6b) Fb* 1/EJ = 5/12 FbY/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 983213 ESX7.xxxx.111 PROCEDIMENTO E RISULTATI 983213 ESX7.xxxx.111

Quadro contributi PLV per iperstatica X=H,

S oM M) ] MM, MB | MM, |[MM/EI+8)dx | [XM, M /EJdx
ABb | 0 |-12Fx+1/2gxX°| O 0 0 0
, 0+0 0
BA b 0 1/2Fx-1/2gx 0 0 0 0
cDb | © 0 0 0 0 0
0+0 0
DCbh | O 0 0 0 0 0
EFb | © -2Fb+2Fx 0 0 0 0
0+0 0
FEb | © 2Fx 0 0 0 0
FGb | © 0 0 0 0 0
0+0 0
GFb | © 0 0 0 0 0
GHb | © -1/2Fx 0 0 0 0
0+0 0
HGb | 0 | 1/2Fb-1/2Fx | © 0 0 0
HDb | 0 |-1/2Fb+1/29x°| © 0 0 0
, 0+0 0
DHb | © Fx-1/2qx 0 0 0 0
DBb | O 0 0 0 0 0
0+0 0
BDb | © 0 0 0 0 0
IEb b | -1/2Fb+3Fx |-Fb/EJ -1/2Fb°+3Fbx -FLYEI|  b° . .
, , , (1-1)Fb*/EJ XbEJ
Elb | -b | -5/2Fb+3Fx | Fb/EJ 5/2Fb*-3Fbx -FbYEJ| b
ECb | b-x |11/2Fb-11/2Fx| 0 |11/2F0*11Fbx+11/2Fx*| 0 |b>-2bx+x* , ,
, , (11/6+0)Fb%EJ | 1/3Xb%EJ
CEb | =x -11/2Fx 0 11/2Fx 0 %
IAb |-b+x| 1/2Fb-1/2Fx | O -1/2Fb*+Fbx-1/2Fx° 0 |b%2bx+x* , ,
, , (-1/6+0)Fb%/EJ | 1/3XbYEJ
Alb X -1/2Fx 0 -1/2Fx 0 X
totali 5/3Fb%/EJ 5/3Xb*/EJ
iperstatica X=H, -F

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24



PROCEDIMENTO E RISULTATI 983213 ESX7.xxxx.111 PROCEDIMENTO E RISULTATI 983213 ESX7.xxxx.111

b -54
L= [2(1) 0> eI dx = [ x ]| b 1/EY | A= 1140. mm’
149 J, = 338607. mm*
— 2 _ 3 )
=(b)b*1E3 = b /EJb ot J,= 121680. mm*
L= [0(1) b vEI dx = [ x ]| b 1/E ¥ 42 y,= 20.33mm
T,= 3560. N
=(b) b’ UEI = bYEJ y
(b) ) TN M, = -2100400. Nmm
L% = [2(1 -2 x/b + x2b? ) b* VEI dx = [ x - X% +1/3 X102 ] b 1/E y X, = 36.mm
= 54
=(b-b+1/3b)b* VEJ = 1/3 bYEI Ym = 4. mm
b u,= 12.mm
L% = [2(xb? ) b? 1EI dx = [1/3 X702 ] b 1/E u v, = 33.67mm
=-Mv/J, = 208.8 N/mm’
=(13b) b? 1EI = 13 bYE] Om = TV, mm
b 112 X, = 24.mm
%= [2(1 -2 b + 807 ) b? VEI dx = [ x - x%b +1/3 X702 ] b? 1/E3 y.= 42.mm
= 21.67 mm
=(b-b+1 > 1/EJ = 1/3 bJE Ve
(b-b+1/3b)b* 1/EI = 1/3 b/bJ o, = -MuIJ, = 134.4 N’
L%%= [2(xé ) b2 1E3 dx = [1/3 0% ] b? 1/E3 Jo 1,= 5.129 N/mm’

0, = Vo’+31° = 134.7 NImm’

=(2/3b) b*1/EJ = 1/3 bYEJ 9
( ) S = 5854. mm®

412
418
430
436
x
148

L= ['(-112 43 ) Fo? VI dx + [(-1) 8 dx=[-1/2x+32 5% ] Fo? 1/E3 +[-x] @
=(-12b+32b) F® /EJ +(-b) 8 =0

1= ['(52-3xb ) Fo? UEI dx+ [)(1) 6 dx=[52x-312 5% ] Fo? 1EI + [ x] 6
=(s/2b-32b)Fb*1/EJ +(b) 8 =0

1 = [(11/2 11 xtb +11/2 X6 ) Fb? 1/E dx = [11/2 x -11/2 X¥Jb +11/6 x/b? || Fb? 1/E3
=(11/2b-11/2b +11/6 b ) Fb* 1/EJ = 11/6 Fb’/EJ

1% = [*(11/2 x2ib? ) Fb? VEJ dx = [11/6 xb* | Fb? 1/ES
=(11/6 b ) Fb® 1/EJ = 11/6 Fb/EJ

10= [°(-1/2 + xib -1/2 X¥1b? ) Fb? 1/EJ dx = [-1/2 x +1/2 X21b -1/6 x/b? | Fb? 1/E3
=(-1/2b+1/2b-1/6 b ) Fb® 1/EJ = -1/6 Fb’/EJ

L= [2(-1/2 ¥0? ) Fb? 1/EJ dx = [-1/6 x°/b? ] Fb? 1/E3
=(-/6b) Fb* 1/EJ =-1/6 FbYEJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 983517 ESX7.xxxx.132 PROCEDIMENTO E RISULTATI 983517

ES>7.xxxx.132

Quadro contributi PLV per iperstatica X=H,

- M) M, (%) ) MM, MO | MM, |[MM/EI+B)dx | [XM, M /EJdx
ABb | © 1/2Fb-1/2Fx 0 0 0 0
0+0 0
BAb | © -1/2Fx 0 0 0 0
cbb | © 0 0 0 0 0
0+0 0
DCb | © 0 0 0 0 0
EFb | © -2Fb+2Fx 0 0 0 0
0+0 0
FEb | © 2Fx 0 0 0 0
FGb | © 0 0 0 0 0
0+0 0
GFb | © 0 0 0 0 0
GHb | © 1/2Fx 0 0 0 0
0+0 0
HGb | © -1/2Fb+1/2Fx 0 0 0 0
HDb | © 1/2Fb 0 0 0 0
0+0 0
DHb | © -1/2Fb 0 0 0 0
DBb | 0 | 1/2Fb-Fx+1/2qX | 0 0 0 0
, 0+0 0
BDb | © -1/29x 0 0 0 0
IEb b -Fb+3Fx -Fb/EJ -Fb%+3Fbx -FbYEI| b , .
, , , (1/2-1)Fb’*/EJ Xb*/EJ
Elb | -b -2Fb+3Fx Fb/EJ 2Fb*-3Fbx -FbYEJ| b
ECb | bx |4Fb-11/2Fx+1/2gx’| 0 |4Fb>19/2Fbx+6Fx>-1/2qx°| 0 |b’-2bx+x° , ,
, , , , (9/8+0)Fb*/EJ | 1/3XbYEJ
CEb -X Fb-9/2Fx-1/2gx 0 -Fbx+9/2Fx"+1/2gx 0 X
IAb | -b+x Fb-1/2Fx 0 -Fb%+3/2Fbx-1/2Fx° 0 |b%2bx+x° , ,
, , | (-5/12+0)FbY/EJ| 1/3Xb7/E]
Alb X -1/2Fb-1/2Fx 0 -1/2Fbx-1/2Fx 0 X
totali 5/24Fb*/EJ 5/3Xb*/EJ
iperstatica X=H, -1/8F

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13
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PROCEDIMENTO E RISULTATI 983517 ESX7.xxxx.132 PROCEDIMENTO E RISULTATI 983517 ESX7.xxxx.132

>

A= 1164. mm’
, = 366051. mm*
,= 122832. mm*

L= (1) b* vEI ax = [ x ] b7 L/E
=(b)b*1/EJ = bYEJ

J
i J
L= [0(1) b vEI dx = [ x ]| b 1/E / \ Yy = 33.96 mm
) , . T,= 3580.N
=(b)b*1E3 = b/EI X u M, = -2362800. Nmm
L% = [2(1 -2 x/b + x2b? ) b* VEI dx = [ x - X% +1/3 X102 ] b 1/E X = 12.mm
u,= -12. mm
=(b-b+1/3b) b’ /EI =1/3 bY/EJ m
( ) N y v, =-33.96 mm
L% = [2(xb? ) b? 1EI dx = [1/3 X702 ] b 1/E | 0,y = -Mv/J, = -219.2 N/mm”
= 24
=(1/3b) b* VEJ = 13 bY/EJ ofte e o
. 11 y.= 11.mm
%= [2(1 -2 b + 807 ) b? VEI dx = [ x - x%b +1/3 X702 ] b? 1/E3 . Ve =-22.96 mm
| O o, = -Mv/J, = -148.2 N/mm’
=(b-b+1 2 1/EJ = 1/3 bYE c u
(b-b+13b)b*1EI =113 b/bJ I r = 4.879 Nimm?
L= [°(%0? ) b° WEI dx = [1/3 b7 ] b 1/ES 0, = Vo™ +31° = 148.5 N/mm’
° ° mm 2 S = 8 8 x % S = 5987. mm’

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

L=['(-1+3xb ) Fo* UEI dx+ [(-1) 0 dx=[-x+32 % |, Fo? 1/E3 +[-x]. 6
=(-b+32b)Fo’ 1/EJ +(-b) 6 =-1/2 FbYEY

1=['(2-3xb ) Fo? UEI dx+ [)(1) 6 dx=[2x-32x¢m ] Fo* 1EI +[x] 8
=(2b-32b)Fb?1EI +(b) 6 =-1/2 FOYE]

1% = [7(4 -1972 x1b +6 x2Ib -1/2 x1b™ ) Fb? 1/EJ dx = [4 x 1074 x%1b +2 xX°/b? -1/8 x'/b° ]| Fb? 1/E3
=(4b-19/4b+2b-1/8b ) Fb’ 1/EJ = 9/8 Fb*/EJ

1% = [2(- xib +072 x2b® +1/2 x1b* ) Fb? 1EI dx = [-1/2 X1 +372 X/b° +1/8 x'1b° | Fb? 1/E3
=(-1/2b +3/2b +1/8 b ) Fb> 1/EJ = 9/8 Fb*/EJ

10= [°(-1 4872 x/b -1/2 x2Ib* ) Fb? VEJ dx = [ x +3/4 xX¥Ib -1/6 x1b? ] Fb? 1/E3
=(-b+3/4b-1/6 b ) Fb® 1/EJ =-5/12 Fb’/EJ

1= [2(-1/2 b -1/2 ¥81b? ) Fb? 1/ED dx = [-1/4 X1 -1/6 X6 || Fb? 1/E3
=(-1/4b-1/6 b ) Fb* 1/EJ =-5/12 Fb/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24
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PROCEDIMENTO E RISULTATI 983331 ESX7.xxxx.136 PROCEDIMENTO E RISULTATI 983331 ESX7.xxxx.136

Quadro contributi PLV per iperstatica X=H,

- M) M, (X) 6 MM, MO | MM, [[MM/EI+8)dx |[XM,M /EJdx
ABb | © 0 0 0 0 0
0+0 0
BAb | © 0 0 0 0 0
cbb | © 0 0 0 0 0
0+0 0
DCb | © 0 0 0 0 0
EFb | © -2Fb+2Fx 0 0 0 0
0+0 0
FEb | © 2Fx 0 0 0 0
FGb | © 0 0 0 0 0
0+0 0
GFb | © 0 0 0 0 0
GHb | © 0 0 0 0 0
0+0 0
HGb | © 0 0 0 0 0
HDb | © 1/2gx° 0 0 0 0
, 0+0 0
DHb | 0 |-1/2Fb+Fx-1/2qx*| O 0 0 0
DBb | 0 |1/2Fb-Fx+1/2gx°| O 0 0 0
, 0+0 0
BDb | © -1/2qx 0 0 0 0
IEb b 4Fx -Fb/EJ 4Fbx -FPYEI| b , ,
, , , (2-1)Fb%/EJ Xb*/EJ
Elb | -b -4Fb+4FX | Fb/EJ| 4Fb*4Fbx |-FbEJ| b
ECb | bx 6Fb-7Fx 0 |6Fb*13Fbx+7Fx’| 0 |b*-2bx+x’ , ,
, , (11/6+0)Fb*EJ | 1/3Xb%EJ
CEb -X Fb-7Fx 0 -Fbx+7Fx 0 X
IAb | -b+x 0 0 0 0 |b%2bx+x* ,
, 0+0 1/3Xb*/EJ
Alb X 0 0 0 0 X
totali 17/6Fb*/EJ 5/3Xb*/EJ
iperstatica X=H, -17/10F

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24



PROCEDIMENTO E RISULTATI 983331 ESX7.xxxx.136 PROCEDIMENTO E RISULTATI 983331 ESX7.xxxx.136

>

A= 1236. mm’
, = 408523. mm*
, = 128880. mm*

%= (1) b* wEd dx = [ ], b* vE
=(b)b*1/EJ = bYEJ
La= _r;(l) b® 1/EJ dx = [ x ]Z b® 1/EJ

J
J
Yy = 32.51 mm
T,= 2980.N
=(b) b’ UEI = bYEJ 4
(b) X " M, = -2622400. Nmm
L% = [2(1 -2 x/b + x2b? ) b* VEI dx = [ x - X% +1/3 X102 ] b 1/E X = 12.mm
y = -12.
=(b-b+1/3b)b* VEJ = 1/3 bYEI U mm
b vV, =-32.51 mm
L% = [2(xb? ) b? 1EI dx = [1/3 X702 ] b 1/E 0, = -Mv/J, = -208.7 N/mm”
T = 24.
=(1/3b) b* /EJ = 1/3 bYEJ b A 13 X mm
. 1 y.= 13.mm
L= [P(1 -2 x1b + X307 ) b2 VEI dx = [ x - /b +1/3 x%/b° | b2 1/E v, =-19.51 mm
[¢] o P 2
n = -Mv/J, = -125.2 N/mm
=(b-b+1 2 1/EJ = 1/3 bYE Oc u
(b-b+13b)b*1EI =113 b/bJ I r = 4787 Nimm?
L%%= [2(xé ) b2 1E3 dx = [1/3 0% ] b? 1/E3 I oW . 0, =Vo+31" = 125.5 N/mm”
mm 2 - °_9 x 3 s'= 7875. mm®

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

L=["(axib ) Fo? vEIdx+ [(-1) 6 ax=[2xm ] Fo? 1Ed +[-x] 6
=(2b)Fo’1/EJ +(-b) 6 = FbYEJ

L= [2(4-axm ) Fo? UEIdx+ [)(1) 6 dx=[ax-2xm ] Fo? vEd +[x] 6
=(ab-2b)F?1EI +(b) 6 = FBYE]

122 = [7(6 -13 xib +7 x2b> ) Fb? 1/E3 dx = [6 x -13/2 b +7/3 x1b* | Fb? 1/E
=(6b-13/2b+7/3b ) Fb® 1/EJ = 11/6 Fb*/EJ

1% = [2(- xtb +7 X216 ) Fb2 1/ED dx = [-1/2 xb +7/3 x1b? ] Fb? 1/E3
=(-12b+7/3b) Fb® 1/EJ = 11/6 Fb/EJ

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24



REAZIONI 980904 ESX7.xxxx.153 AZIONI INTERNE 980904 ESX7.xxxx.153
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PROCEDIMENTO E RISULTATI 980904 ESX7.xxxx.153 PROCEDIMENTO E RISULTATI 980904 ESX7.xxxx.153

Quadro contributi PLV per iperstatica X=W/¢

M M, (%) ) MM, MB | MM, |[MM/EI+6)dx |[XM,M /Eddx
ABb | © 1/2Fb-1/2Fx 0 0 0 0
0+0 0
BAb | © -1/2Fx 0 0 0 0
CDb | 0 |1/2Fb-Fx+1/2gx°’| 0 0 0 0
, 0+0 0
DCb | © -1/2gx 0 0 0 0
EFb | © -2Fb+2Fx 0 0 0 0
0+0 0
FEb | © 2Fx 0 0 0 0
FGb | © 0 0 0 0 0
0+0 0
GFb | © 0 0 0 0 0
GHb | © 1/2Fx 0 0 0 0
0+0 0
HGb | 0 | -1/2Fb+1/2Fx | O 0 0 0
HDb | © 1/2Fb 0 0 0 0
0+0 0
DHb | © -1/2Fb 0 0 0 0
DBb | 0 |1/2Fb-Fx+1/2gx*| O 0 0 0
, 0+0 0
BDb | © -1/2qx 0 0 0 0
IEb -1 3Fx -Fb/EJ -3Fx Fb/EJ 1 ,
(-3/2+1)Fb%/EJ Xb/EJ
Elb 1 -3Fb+3FX | Fb/EJ -3Fb+3Fx Fb/EJ 1
ECb |-1+x/b| 5Fb-11/2Fx 0 |-5Fb+21/2Fx-11/2Fx’/b| 0 |1-2x/b+x’/b ,
, , ., |(-19/12+0)Fb*EJ|  1/3Xb/EJ
CEb | x/b | 1/2Fb-11/2Fx | 0 1/2Fx-11/2Fx’lb 0 Xl
IAb | 1-x/b 1/2Fx 0 1/2Fx-1/2Fx%/b 0 |1-2x/b+x’/b? ,
, - (L/12+0)Fb*/EJ |  1/3XbIEJ
Alb | xb | -1/2Fb+1/2Fx | 0 1/2Fx-1/2FX’Ib 0 X°/b
totali -2Fb%/EJ 5/3Xb/EJ
iperstatica X=W,c 6/5Fb

Sviluppi di calcolo iperstatica

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13 20.01.24



PROCEDIMENTO E RISULTATI 980904

ES>7.xxxx.153

L¥=['(1) vesax=[x] 1
=(b) 1/EJ = b/EJ

=[(1) vesax=[x] e
=(b) 1/EJ = b/EJ

L% = [2(1 -2 xb +xb* ) 1EI dx = [ x-xb +1/3xb° | 1/E
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L% = [2(xp?) /B3 dx = [13xb° ] 1/E9
=(1/3b) 1/E] = 1/3 b/EJ

L= [2(1 -2 b + 0% ) 1EI dx = [ x-xb +1/3x8p% ] 1/E3
=(b-b+1/3b) 1/EJ = 1/3 b/EJ

L= [2(?) vEI dx = [13 X2 ]] V/E
=(1/3b) 1/EJ = 1/3 b/EJ

L=['(-axib) FovEI ax+ (1) 0 dx=[-32xm ] FovEI +[x] 0
=(-32b)Fb1/E] +(b) 6 =-1/2 FHYEJ

Le=['(-3+3xb ) Fo UEI dx + [[(-1) 0 dx=[-3x+32x%m | Fb /€I +[-x] 6
=(-3b+3/2b) Fb 1/EJ +(-b )8 =-1/2 FbYEJ

18 = [(-5 +21/2 xib -11/2 X¥/b? ) Fb 1/EJ dx = [-6 x +21/4 x1b -11/6 xb* | Fb 1/E
=(-5b+21/4b-11/6 b ) Fb 1/EJ =-19/12 Fb’/EJ

1% = [2(1/2 x/b -11/2 %1% ) Fb 1EI dx = [1/4 X1 -11/6 x*/b2 ], Fb 1/E3
=(1/4b-11/6 b ) Fb 1/EJ =-19/12 Fb’/EJ

1= [*(1/2 xtb -1/2 x1b* ) Fb 1/EJ dx = [1/4 b -1/6 x1b* | Fb 1/E
=(1/4b-1/6 b ) Fb 1/EJ = 1/12 Fb’/EJ

1= [2(1/2 b -1/2 x81b* ) Fb 1/EJ dx = [1/4 58 -1/6 X°1b? ] Fb 1/E
=(1/4b-1/6 b) Fb 1/EJ = 1/12 Fb*/EJ

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

20.01.24

PROCEDIMENTO E RISULTATI 980904

ES>7.xxxx.153
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@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.27.03.13

A= 1188 mm’

J, = 384370. mm’
J,= 119664. mm*
Yy = 22.38 mm

T, = 3980.N

M, = -2786000. Nmm
X, = 36.mm

Yn= 54.mm

u,= 12.mm

vV, = 31.62 mm

o, =-Mv/J, = 229.2 N/mm’

m

X.= 24.mm

o, =-Mv/J, = 135. N/mm’

Cc

T, = 6.565 N/mm’

0, = Vo*+31° = 135.4 N/mm’
S = 7608. mm®

20.01.24



REAZIONI 986207 ESX7.xxxx.166 AZIONI INTERNE 986207 ESX7.xxxx.166
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PROCEDIMENTO E RISULTATI 986207 ESX7.xxxx.166 PROCEDIMENTO E RISULTATI 986207 ESX7.xxxx.166

Quadro contributi PLV per iperstatica X=H

- M) M, (%) ] MM, MO | MM, |[M(M/EI+6)dx |[XMM /Eddx
ABb | 0 |Fb-3/2Fx+1/2gx°| O 0 0 0
) 0+0 0
BA b 0 -1/2Fx-1/2gx 0 0 0 0
cDb | © 0 0 0 0 0
0+0 0
DCbh | O 0 0 0 0 0
EFb | © -2Fb+2Fx 0 0 0 0
0+0 0
FEb | © 2Fx 0 0 0 0
FGb | © 0 0 0 0 0
0+0 0
GFb | © 0 0 0 0 0
GHb | © 1/2Fx 0 0 0 0
0+0 0
HGb | 0 | -1/2Fb+1/2Fx 0 0 0 0
HDb | © 1/2Fb 0 0 0 0
0+0 0
DHb | © -1/2Fb 0 0 0 0
DBb | O |1/2Fb-Fx+1/2gx’| 0 0 0 0
, 0+0 0
BDb | © -1/2gx 0 0 0 0
IEb | -b -5Fb+3Fx  |-Fb/EJ| 5Fb>3Fbx  |FbYEJ| b’ , ,
, , , (7/2+1)Fb%EJ Xb%/EJ
Elb b 2Fb+3Fx Fb/EJ| 2Fb’+3Fbx |FbYEJ| Db
ECb |-b+x 0 0 0 0 |b%2bx+x® ,
, 0+0 1/3Xb%EJ
CEb | x 0 0 0 0 %
IAb | bx 5Fb-5Fx 0 |5Fb*10Fbx+5Fx’| 0 |b*2bx+x° , ,
, , (5/3+0)Fb%/EJ | 1/3Xb*/EJ
Alb -X -5Fx 0 5Fx 0 X
totali 37/6Fb%/EJ 5/3Xb*/EJ
iperstatica X=H. -37/10F

Sviluppi di calcolo iperstatica
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PROCEDIMENTO E RISULTATI 986207 ESX7.xxxx.166 PROCEDIMENTO E RISULTATI 986207 ESX7.xxxx.166

>
b -53
L= [2(1) 0> eI dx = [ x ]| b 1/EY A= 846. mm’
J, = 276280. mm*
=(b)b*1/EJ = bYEJ u” 4
y 2 g L, J,= 73818. mm
L= [0(1) b vEI dx = [ x ]| b 1/E y, = 33.05mm
=(b)b*LEI = bYEI ) :Ay = 21078407.21\(1) .
b e .
L% = [2(1 -2 x/b + x2b? ) b* VEI dx = [ x - X% +1/3 X102 ] b 1/E Xp = 12.mm
y =
=(b-b+1/3b)b* VEJ = 1/3 bYEI \L:m - 3396? ﬂm
b mo
L% = 2507 ) b7 /B3 dx = [1/3 xb° | b7 1/ES O,y = -MV/J, = -209. N/mm’
] 9cTc = 21.
=(1/3b) b* /EJ = 1/3 bYEJ " ! 12 ; - 1 mm
b 1 ° .
%= [2(1 -2 b + 807 ) b? VEI dx = [ x - x%b +1/3 X702 ] b? 1/E3 Ve = -21.05 mm
On = -Mv/J, = -133.1 N/mm’
=(b-b+1/3b) b*1/E] = 1/3 bYEI . SC_ - (\,loguN,mmz m
b B ©_
L%%= [2(xé ) b2 1E3 dx = [1/3 0% ] b? 1/E3 L. N 0, = Vo*+3t: = 133.7 Nimm?
mm 2 S8 % x S = 5585. mm’

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

Le=['(5-3xb) Fo? UEI dx + [(1) 0 dx=[5x-312x% ], Fo? /€3 + [ x] 6
=(5b-322b)Fb?1/EJ +(b) 6 =9/2 FbYE]

e=['(2+3xb ) Fo? UEI dx + [[(-1) 8 ax=[2x+32x¢m ] Fo? 1€ +[-x] 6
=(2b+3/2b) Fb?1/EJ +(-b) 6 =9/2 FOY/EJ

1= [2(5 -10 x/b +5 xIb* ) Fb2 1/EJ dx = [5 x -5 xb +5/3 X/ || Fb? 1/E3
=(5b-5b+5/3b ) Fb® 1/EJ =5/3 Fb/EJ

1= [°(5 X%/ ) Fb? 1/E3 dx = [5/3 xb* | Fb? 1/ES
=(5/3b) Fb® 1/EJ =5/3 Fb/EJ
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REAZIONI 981975 ESX7.xxxx.168 AZIONI INTERNE 981975 ESX7.xxxx.168
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PROCEDIMENTO E RISULTATI 981975

ES>7.xxxx.168

Quadro contributi PLV per iperstatica X=W/¢

PROCEDIMENTO E RISULTATI 981975

ES>7.xxxx.168

M M, (%) ] MM, MO | MM, |[M(M/EI+6)dx | [XM M /EJdx
AB b 0 1/2Fb-1/2Fx 0 0 0 0
0+0 0
BAD 0 -1/2Fx 0 0 0 0
CDb 0 0 0 0 0 0
0+0 0
DCb 0 0 0 0 0 0
EF b 0 |-5/2Fb+3Fx-1/2qx°| 0 0 0 0
, 0+0 0
FE b 0 2Fx+1/2qx 0 0 0 0
FG b 0 0 0 0 0 0
0+0 0
GFb 0 0 0 0 0 0
GHb | © 1/2Fx 0 0 0 0
0+0 0
HGb | © -1/2Fb+1/2Fx 0 0 0 0
HD b 0 1/2Fb 0 0 0 0
0+0 0
DHb 0 -1/2Fb 0 0 0 0
DBb | 0 | 1/2Fb-Fx+1/2qx* | 0 0 0 0
, 0+0 0
BDb 0 -1/20x 0 0 0 0
IEb -1 4FX -Fb/EJ -4FX Fb/EJ 1 ,
(-2+1)Fb*/EJ Xb/EJ
Elb 1 -AFb+4Fx Fb/EJ -AFb+4Fx Fb/EJ 1
ECb |-1+x/b| 13/2Fb-13/2Fx 0 |-13/2Fb+13Fx-13/2Fxb| 0 |1-2x/b+x’/b? ,
, . (-13/6+0)Fb*/EJ |  1/3Xb/EJ
CEb | xb -13/2Fx 0 -13/2Fx%/b 0 Xl
IAb | 1-x/b -1/2Fx 0 -12Fx+1/2Fx%Ib 0 |1-2x/b+x°/0° ,
, ., (-1/12+0)Fb*/EJ|  1/3Xb/EJ
Alb | -x/b 1/2Fb-1/2Fx 0 -1/2Fx+1/2Fx%/b 0 gL
totali -13/4Fb*/EJ 5/3Xb/EJ
iperstatica X=W,c 39/20Fb
Sviluppi di calcolo iperstatica
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PROCEDIMENTO E RISULTATI 981975 ESX7.xxxx.168 PROCEDIMENTO E RISULTATI 981975 ESX7.xxxx.168

>
b
L¥=['(1) vesax=[x] 1 A= 1164. mm’
, = 360644, mm*
,= 118512. mm*

=(b) 1/EJ = b/EJ
=[(1) vesax=[x] e

42

J
J
Yy = 31.26 mm
T,= 3330.N
=(b) VEI = b/EJ 4
(b) X . M, = -2636250. Nmm
L% = [2(1 -2 xb +xb* ) 1EI dx = [ x-xb +1/3xb° | 1/E Xp = 12.mm
y u,= -12. mm
- _ - m
=(b-b+1/3b) 1/EJ =1/3 b/EbJ Vi = 3126 mm
L% = [2(xp?) /B3 dx = [13xb° ] 1/E9 O,y = -Mv/J, = -228.5 N/mm”
. = 24
=(1/3b) 1EI = 1/3 b/EJ ek 12 X mn
) {11 y.= 12.mm
L= [2(1 -2 b + 0% ) 1EI dx = [ x-xb +1/3x8p% ] 1/E3 v, =-19.26 mm
On o, = -Mv/J, = -140.8 N/mm’
= - 1 1/E =1 E ’ Y
(b-b+1/3b) 1/EI =1/3 b/bJ I r = 5.416 Njmm?
L= [2(?) vEI dx = [13 X2 ]] V/E “ 0. - 0, =Vo™+31" = 141.1 N/mm”
mm 2 - °_° x 3 s’ = 7039. mm®

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

L=['(-4xib) FovEIdx+ [)(1) 0 dx=[-2xm ] FovEI +[x] 6
=(2b)Fb1/EI +(b) 0O =- FOYEJ

o= ['(-4+axib) FovEIdx + [[(-1) 0 dx=[-4x+2xm ] Fo 1€ +[-x] 6
=(-4b+2b)Fb1/EI +(-b) 6 =- FbYEJ

1% = [7(-13/2 +13 x/b -13/2 X6 ) Fb 1/E dx = [-13/2 x +13/2 xb -13/6 X/ || Fb 1/E3
=(-13/2b +13/2b -13/6 b ) Fb 1/EJ =-13/6 Fb’/EJ

1% = [*(-13/2 x2ib* ) Fb 1/EJ dx = [-13/6 X2 ]| Fb 1/E9
=(-13/6 b ) Fb 1/EJ =-13/6 Fb’/EJ

1= [*(-1/2 xtb +1/2 X216 ) Fb 1/EJ dx = [-1/4 x2Ib +1/6 xib* | Fb 1/E]
=(-1/4b+1/6 b) Fb 1/EJ =-1/12 Fb’/EJ

1= [ (-1/2 b +1/2 X162 ) Fb UEJ dx = [-1/4 x21b +1/6 x*/b2 " Fb 1/E3
=(-1/4b+1/6 b ) Fb L/EJ =-1/12 Fb’/EJ
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REAZIONI 957662 ESX7.xxxx.193 AZIONI INTERNE 957662 ESX7.xxxx.193
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PROCEDIMENTO E RISULTATI 957662 ESX7.xxxx.193 PROCEDIMENTO E RISULTATI 957662 ESX7.xxxx.193

Quadro contributi PLV per iperstatica X=H

- M) M, (X) 6 MM, MO | MM, |[M(M/EI+6)dx |[XM,M /Eddx
ABb | O | -1/2Fb+1/2Fx 0 0 0 0
0+0 0
BAbL | © 1/2Fx 0 0 0 0
CDb | 0 |1/2Fb-Fx+1/2qx*| © 0 0 0
, 0+0 0
DCbh | O -1/2gx 0 0 0 0
EFb | © -2Fb+2Fx 0 0 0 0
0+0 0
FEb | © 2Fx 0 0 0 0
FGb | © 1/2gx° 0 0 0 0
, 0+0 0
GFb 0 |-1/2Fb+Fx-1/2gx 0 0 0 0
GHb | © 1/2Fb-1/2Fx 0 0 0 0
0+0 0
HGb | © -1/2Fx 0 0 0 0
HDb | © 0 0 0 0 0
0+0 0
DHb | © 0 0 0 0 0
DBb | O 0 0 0 0 0
0+0 0
BDb | © 0 0 0 0 0
IEb | -b -5/2Fb+2Fx  |-Fb/EJ 5/2Fb*-2Fbx FbYEJ| b , .
, , , (3/2+1)FbEJ XbEJ
Elb b 1/2Fb+2Fx | Fb/EJ 1/2Fb*+2Fbx Fb¥EJ| b
ECb |-b+x 3/2Fb-Fx 0 | -3/2Fb*+5/2Fbx-FX* | 0 |b*2bx+x’ , ,
, , (-7/12+0)Fb*/EJ| 1/3Xb*/EJ
CEb X -1/2Fb-Fx 0 -1/2Fbx-Fx 0 X
IAb | bx 5/2Fb-4Fx 0 |5/2Fb*-13/12Fbx+4Fx°| 0 |b*2bx+x° . ,
, , (7/12+0)Fb*/EJ | 1/3XbYEJ
Alb | x 3/2Fb-4Fx 0 -3/2Fbx+4Fx 0 X
totali 5/2Fb%EJ 5/3Xb*/EJ
iperstatica X=H -3/2F

Sviluppi di calcolo iperstatica
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PROCEDIMENTO E RISULTATI 957662

ES>7.xxxx.193

PROCEDIMENTO E RISULTATI 957662

ES>7.xxxx.193

L= [2(1) 0> eI dx = [ x ]| b 1/EY
=(b) b’ UEI = bYEJ

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

L% = [2(1 -2 x/b + x2b? ) b* VEI dx = [ x - X% +1/3 X102 ] b 1/E
=(b-b+1/3b) b* 1/EJ = 1/3 b%EJ

L% = [2(xb? ) b? 1EI dx = [1/3 X702 ] b 1/E
=(1/3b) b* VEJ = 13 bY/EJ

%= [2(1 -2 b + 807 ) b? VEI dx = [ x - x%b +1/3 X702 ] b? 1/E3
=(b-b+1/3b) b* 1/EJ = 1/3 bYEJ

L%%= [2(xé ) b2 1E3 dx = [1/3 0% ] b? 1/E3
=(y3b)b* VEI = 13 b’/EJ

L= ['(sr2-2xb ) Fo? UEI dx + [.(1) 6 dx=[5:2x- x| Fo? 1/E3 +[x] 6

=(5/2b-b)Fb?1/EJ +(b)® =5/2 FbYE

L= [M(2 +2xb ) Fo? UEI dx + [[(-1) 8 dx=[12x+ b ] Fo? €3 +[-x] 6

=(12b+b)Fb*1EI +(-b )6 =572 FbY/EJ

b
L2 = [*(-312 +5/2 xib - °/b® ) Fb® /ED dx = [-3/2 x +5/4 /b -1/3 X1 ]| Fb? 1/E
o o

=(-312b +5/4b-1/3b ) Fb* 1/EJ = -7/12 Fb*/EJ

b
1% = [2(-1/2 xtb - ¥1b? ) Fo? 1/E3 dx = [-1/4 X% -1/3 5167 ] Fbo? 1/E

=(-1/4b-1/3b ) Fb® 1/EJ =-7/12 Fb%/EJ

b
L= [*(5/2 -13/2 xib +4 xb% ) Fb? U/EJ dx = [5/2 x -13/4 /b +4/3 /b | Fb? 1/E
o o

=(5/2b-13/4 b +4/3b ) Fb® 1/EJ = 7/12 Fb%/EJ

b
1= [(-3/2 b +4 X262 ) Fo? 1/E3 dx = [-3/4 x2Ib +4/3 X2 || Fb? 1/E3

=(-3/4b +4/3b ) Fb® 1/EJ = 7/12 Fb/EJ
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A= 636. mm’

J, = 223904. mm’

J, = 46404. mm*

Vo= 34.mm

T,= 2160. N

M, = -1512000. Nmm

X, = 12.mm

u,= -9.mm

vV, = -34.mm

a,, = -Mv/J, = -229.6 N/Imm’
X, = 21.mm

y.= 10.mm

V.= -24.mm

g, = -Mv/J, = -162.1 N/mm’
T, = 5.836 N/mm’

0, = Vo’+31° = 162.4 N/mm’

S = 3630. mm°
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