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S, = 24cm’ - 2em + 3cm® - ZZcm + 3cm? - —cm = 76cm?
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Yo=— =—cm = 3cm
A 30

. 3 : >
dem (bem)” | {3cm —3cm)2 < 24cm?] + [EC“‘_@C_"‘L + (2cm ~—3cm)2 . 3em? +

bo=1 12 36

2cm - (3cm)® N

” (4cm —3em)? « 3em?] = 72cm® + [1,5cm® + 1em? - 3em?] +

+
+[1,5cm® + 1cm? - 3em?] = 72cm® + 4,5em* + 4,5¢m* = 81cm*

(4cm)® -6cm

Jyo=1 + (33i cm — 2,53cm)? - 3cm?) +

_ 2 3 {Zcm)® - 3cm
= +(2cm - 2,53cm)” - 24cm”] + [——~——36

3.
+ [&m}(fin- + (% em — 2,53cm)? - 3em?] = (32em* + 6,72cm®) + (0,67cm® + 13,74cm®) +

+(0,67cm* + 13,74cm®) = 38,72cm* + 14,41cm*® + 14,41cm* = 67,54cm”
$yoy0 = [0+ {3cm — 3cm)(2cm — 2,53cm) - 24em’] +

2, z
(2em)<-(3cm) +

- (2cm - 3cm)(%cm —2,53cm) - 3cm?] =

[
-0+ [% cm *- 6,39cm’] - [% em’+ 6,39¢cm’] = -12,78cm*

-2 Jxoyo _ —2(—12,78cm?*)} _ 2556cm* _ 1.90
Jxo=Jyo 8lcm%—67,54cm*  1346cm*

tngo=
2L9=62,24°

Lg=31,12°

8lcm*+ 67,54cm* 1
), = et ersten’ | 1 ETCNT — 67,54cm*)?+ 4+ (~12,78cm*)? =

=74,27cm* + i . 28,89cm* = 88,71cm’”

Jiax = 88,77cm?
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_8lem*+ 67,54cm*
2

iR

=74,27cm* - % - 28,89cm* = 59,83cm*

i = 59,83¢cm®

Sprawdzenie

1.
81lcm® +67,54cm*® = 88,71cm* + 59,83cm”
148,54cm* = 148,54cm*

2.

Ixo—Iva .
Ixgrygr =——— - sin 2Lo+ Jyop0 * €O 2Lg

81cm*-67,74cm?

. .5in62,61° +{-12,78)  cos 62,61° =

6,63cm* - 0,887 + (-12,78)cm” - 0,46 = 0,002cm* = 0

88,71cm
30cm

ing= = 1,72cm

. 59,83cm
hat= |[——— =1

% [(8Tcm* — 67,54cm*)? +4 - (=12,78cm*)? =
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ZADANIE 2

Projektowanie przekroju poprzecznego belki zginanej
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R = 175MPa G = 1kN/m
R = 105MPa | = 2m

Tmax :‘g‘cﬂ . 1kN/m -Z2m = 5,34kN

Mmnas =20 i - 1kN/m - (2m)? = 13,3akNm

Mmax
Omax = w <R
max
Tmax‘ Sx
Trnax ':T < R
" Ixo

A=9a’+2a’+5a° = 16a°

Sy = 9a%- i,5a+ 2a%-4a+5a°- 55a= 493°

Yo=2 =22 23,060

ho=12 ﬁaﬁ + (1,52 - 3,06a)° - 9a%] + [%:)3 +(4a—3,06a) - 8a2 ] +
+ [5‘1'232 +(5,5a — 3,06a)* - 27,5a°] = 200,5a*

W, =‘;‘—g - 22—0;’59: = 68,20a°

W, = ]y—g = 339—(% = 65,52a°

%ﬁi’i <R > —13;‘;1;':“’ <175MPa = 65,52a° a—-——llf':;};[;f:z

> 65,52a° 2 76,23cm”> > a° 2 1,16em® > a_z 1,05cm

T -8
Az % < Rt @ Tmax=Ts =2

534 KN (5a-a 244a+a-194a-097a)

b-Jxop a- 200,5a%
75,19 kN a® 2 5 75,19kN
——— < 10,5 > 2
e 200,5a° /5 kNfem™ - 200,5a 10,5kN/cm?
- a2z 0,19m

< 105MPa —»

> a? 2 0,035em?® =
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Przyimujea=1,1cm

g _ 13,34kNm _  1334kNcm 1334kNcm
Omax” = =

68,202 68,20 (Llcm)3

=14,70 kN/cm? = 147 MPa < R
90,7¢cm

d _ 13,34KNm 1334KkNcm 1334KNcm

Omax = = =

65,5223  65,52-(1,1em)®  87,14cm

= 15,31 kN/cm? =153,1 MPa< R
=17 = 0

o= 5,34kN (5a” -2,44a) _ 65,148kN
5= -

65,148KN
S5a-200,5a%

_  65,148kN
1002,5a%  1002,5(i,1cm)2  1213,025¢m?

= 0,054 kN/cm? = 0,54MPa < Ry
= 5,34kN (5a% -2,44a) _ 65,148kN _  65,148kN
37T a-2005a

_ 65,148kN
200,5a%  200,5-1,21cm?

242,605cm? 0,27kN/cm?® = 2,7MPa <R,

5,34 kN (5a- 2 2,44a+a-194a-0,97a) _ 7519kN 5
T4 = = =0,31kN/cm*“=3,1MPa <R
4 a- 200,5at 242,605cm2 /e ' t

o, o B3N (3233 1563) 74,97 kN
5 a-200,52%

= a2 605cmZ O,31kN/Cm2 =3,1MPa <R,

e = 534KN (3a-3a -1,56a) 74,97 kN
6=

— 2
3a-200,5a% - 727 .815cm? - 0,10kNlcm =1MPa < Rt
A 4’47 Mpa O
@l 0,34 2,7
3 ) :‘5
% =1 y
4 - .® :
5 [ /{ 31
? ety i A e aa
1531 Mfa 0
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