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A=5cm-5cm—% -3cm-3(:m=2501112—4,5c:m"!=20,50m2

S, =25cm®-2,5¢cm — 4,5 cm®-1cm = 62,5 cm® — 4,5 om® = 58 cm®
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S 3
xo :_y:_.s._s...g.lli_zz 2,83 cm
A 205¢m
S 58cm’
=—Et=_"—"—"_—=283cm
YoTA T 205cm’

S. =25cm?-25cm—4,5cm’-1cm=62,5¢em* — 4,5 cm® =58 cm®

J,. = Fﬂggﬁ + (2,5 cm — 2,83 cm)2 -25 cm2:| - [M

36

+ (1 cm — 2,83 cm)2 -4.5 cmz}

= [52,03 em* +2,72 cm4]— [2,25 em* +15,07 cm4]= 54,80 cm® —17,32 cm* =37,48 cm*

12

36

3
T, = [EM +{(2,5cm —2,83cm) - 25 cmz} - [@)__EE'P_

+(@1om-283cm) -4,5 cmz]

=[52,08 cm* + 2,72 om*| - [2.25 cm* +15,07 cm*]= 54,80 om* ~17,32 om* = 37,48 cm*
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Jroyo = [0 + (2,5 cm — 2,83 ¢m)- (2,5 cm — 2,83 cm)- 25 cm2]~
|: - (3 cm)272(3 cm)z + (1 cm — 2,83 cm) (1 cm — 2,83 cm)- 4,5 cmz}
=272 cm* -13,95cm* =-11,23 cm*
~2-J
tg 20, = —=
=3,
2)-(1123m*) _2246cm*
tg2o, = 7 =
37,48 cm™ — 37,48 cm 0
20, =90° /:2
o, =45°
¥+ 1
T =2 = 0, -1, F+4-0..F
4 4
j 37A8em ; 3748em” % V67,48 em* —3748cm*} +4-(-11,23 cm*

=37,48 cm* + 11,23 em®* = 48,71 cm*

J . =4871cm* (xg)

=lI"°_+'_I_Y°__l. (]m _Jyo)2 +4—(J,m3,<,)2

i 2 2
4 4 .
j, =37A8cm ; 3748cm > (37,48 om* ~3748 cm*f + 4-(~11,23 om*}

=37,48 cm® —11,23 cm* = 26,25 em*
.. =2625cm* (yg)
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max  “ mm

37,48 cm* + 37,48 cm® =48,71cm® + 26,25 cm*

74,96 cm* = 74,96 cm*
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2) JugJya =0
x¢ Jyo .
Jaet Jyg = — s 20, + T, -COS 20,
4 4
T Jyg = S8 om —37A8em ) 90° 4 (11,23 em*)- cos 90° =0-1-11,23 em* -0 =0
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!zglég'g ;j g .

,J : ’ 4 '

ixgl= max, mn - J_m.*.i...: m=l,54cm
A A 20,5 cm

) J oo mi . 4

Tyet = 1’ = =JJ“““ _ [2625 mi =113 cm
A A 205¢cm

. +1J | I |

X0 yo X0 yo

-¢0s 2o, —J ., -sin 2@

_3748cm" + 37,48 cm” L3748 cm® - 3748 cm*
= 2 2
=3748cm* +0-0+11,23cm* - 1=4871cm*

- ¢os 90° — (—1 1,23 cm"')- sin 90°

I, — =2 005 20, + T, iDL 200,
2 2

_3748cm* +37,48cm* 37,48 cm* ~37,48 cm*
. 2 2
=3748c¢cm® —0-0-11,23cm" -1=26,25 cm*

-¢0s 90° + (— 11,23 cm4)- sin 90°

Sprawdzono: 0000 | e
{tata) (podpis}




Projekt z Wytrzymalos¢ Materialow nr 2 Str. 6

Q?LZ 1 2(,“
s NN NN g
@E L P’B)e‘o @ _@
Y l%g ’ a\/(’ I Ony™ %L
}ha,zl, f b=2L * ez Il |
2
)| F i :
@ S TLql]
! 9
e
. |
i
= |
' MLql"]
3! ?
4 1 e
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o o = wfﬁ,{[
R =175MPa
R, =105 MPa
q=1kN/m
1=2m
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Tom <R,

T Tmax SX

= b-J

T, =2-q-1=2-1kN/m-2m=4kN

M_ =2-q-12=2-1kN/m-(2m) =8 kNm

c=la
| d ¥
z~ . 40?;35!1'?4..
’ 1
b-o,z ; @7 B”'“Hﬂ”. 436 o,
(IR 3 2 3
74 _% 2:4’5'1&1
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A=4a-20m+6a-a=8a2+6z:12=14a2

S, =8a%-2a+6a’-45a=16a>+27a>=434’

S, _43a°

Yo A 14a°

=3,07a

Y =[M+(2a—3,07af-8a2]+[§aT'2(3)i+(4,5a—3,o7a)2 -6a2j|=

12
= [19,83 a* +12,77 a“]= 32,6a"
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AKN-(2a-3,07a-1,535a)

2e. 3268 <105 MPa

4kN -9,4349 a°
65,2a°

652a° _ 4kN
9,4349a° 10,5 kN/cm®

a?>0,055 e¢m®

<10,5kN/cm?

a>023cm
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Przyjmujg a = 1,64 cm
M_. 8kNm 800 kNem

max

WE  16892° 16,89-(1,64 cm)

B —_
o =

« M 8 KNm 800 kNom

max

W 1062a° 1062-(,64cm)

X

cmax
7, =0

_4KkN-(6a%-1,43a)
" 6a-32,6a°

T =0,065 kN/cm? = 0,65 MPa <R,

_4%N-(6a’-1,43a

T, ——/=0,196 kN/cm” =1,96 MPa <R,
2a-32,6a
T=1, = 4kN-(3,072-2a ;1=5353) =0,215kN/om?® = 2,15 MPa <R,
2a-326a
;=0

= =10,738 kN/cm? =107,38 MPa <R

=17,078 kN/cm® =170,78 MPa <R
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