Mechanika teoretyczna

Wyktad nr 3

Obliczanie sit wewnetrznych
w ukiadach pretowych - kratownice.



Przyktad B — kratownica trojkatna
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Przykiad B — reakcje

_|_
20kN
=F i > X :H,+20kN =0
| s K YV, +R; =0
| ; I M, :R, -6m—20kN-4,5m=0
S
| Ha > B a B ot H'“
A 1 AN 2 H, =—-20kN
VA 3m : 3m TRB 3m i V 15kN
AT
sina = 1":’m _ = 0,447 005a=\/ 32m — = 0,894
wony'+ e " R, =15kN
sin f=cos = Sl =0,707

J(3m)* +(3mY



Y Y:N,,-sina=0
N, ,=0
> X:iN,z+N,,-cosa=0

N, ;=0






NN > X :20kN +N;_,-cosa =0
i _ —20kN

=—-22,371kN

N
% 0,894

DY :Ng,+Ng,-sina=0

N, , =22,371kN - 0,447 =10kN



—10kN +15kN
Npg=
0,707

=7,072kN

> XN, ,+N, ,-cosf+H,=0

N, , = 20kN —7,072kN -0,707 =15kN



Wezet 4

_|_
> X:N,,-cosa—N, ,-cosf—N, -cosa =0

_ 7,072kN -0,707 —22,371kN -0,894

N
N, . . 0,894
— —16, 778kN
ol 4 ’
i TN
N N, > Y:N,;-sina—N, ,-sin B+
4-A -

—N,,—N,,-sina=0

N, ,=-22,371kN -0,447 —7,072kN -0, 707 +16, 778kN -0,447 = —7,5kN



> X:N,,-cosa—N,,-cosa—N,, -cosa=0

N,
3
g = N, , =16,778kN
N
|\|3_1 NB—B 3-2

Sprawdzenie:

> Y:N,;-sina—N; ;=N -sina—N,,-sina =
=—-16,778kN -0,447-16,778kN -0,447 +15kN =0



A Sprawdzenie:
Nl 4 Nl 3 p

/f& Zx ‘N, ,-cosa+N,_,—N,_, =
< =

=16, 778kN -0,894 —15kN =0
Nl-A 1 Nl—B

Sprawdzenie:

'Y N, ,~N, ,-sina =-7,5kN +16,778kN -0,447 =0
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Przykiad B — metoda Rittera —
| przekr6j 1 (ztewei)

> M, N, ,-cosc-4,5m+20kN -4,5m =0 N, , = —20kN _ 22 371N
~ 0,894

> M,:V,-3m-H,-3m+20kN -1,5m-N, , -3m =0
N, , =—15kN +20kN +10kN =

> M;:V,-9m+20kN -4,5m+N,_, -sin #-9m =0 _15kN
L2KN s
'S L. e N L5KN -9m—20kN -4,5m _
¢ - i 0,707-9m
4 5 =7,072kN
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11



Przykiad B — metoda Rittera —
| przekr(')j 1 (2 prawei)

> M2:N, -cosa-3m+N,-sina-3m+R;-6m=0 N —15kN -6m

. 1 0,894-3m+0,447-3m
> M?:R;-3m-N_,-3m=0 99 371kN
> MJ:R;-3m—N,_,-sin-6m—N,_,-cos3-3m=0 N, —15kN

1-A
20kN . 5
"_’ N5-4 T
A g N - 15kN -3m _
~u = “*0,707-6m+0,707-3m
5 =7,072kN

4.5m
i
=
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\
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Przykiad B — metoda Rittera —
| przekroj 2

> M?:N,,-cosa-1,5m+N, ;-sina-3m+R;-3m=0 g —15kN -3m
2 2 0,894-1,5m+0,447-3m
> M2 :R;-3m—N,_,-3m=0 16 779kN
ZMZ":RB-Bm—NHﬁm:O N, , =15kN
20kN _ 5
4 _’ 1 .
el N, - 15k6N 3m _ 7 5kN
= m
£ N |
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Przykiad B — metoda Rittera —
przekrdj 3

_|_
> M :N,,-cosa-1,5m+N, ;-sina-3m+R;-3m=0 N = —15kN -3m
4-3
0,894-1, 447 -
ZM3p1N5_1-1,5m=0 94-1,5m+0 3m
=16, 779kN
> M;:V,-9m+20kN -4,5m+N,_,-sine-6m =0 N, =0
=3 f\ _L5KN-9m—20kN -4,5m
e = —
= - 0,447 -6m
g N gl =16,779kN
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Przykiad B — metoda Rittera —
| przekrodj 4

> MP Ny, -15m=0 N, , =0
> MZ:N,,;-sina-3m=0 N, ., =0
> M?:R;-3m+N; ,-3m=0 N, , = —15kN
2N s !
A
4 H__
5 5
. S N3-2 H——
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H B o *NBQ o —
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Przyktad B — wyniki: zestawienie
sit
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Przykiad C — kratownica z pasami
i zbieznymi




_|_

Przyktad C — wymiary

sin 8 = 3,8m = 0,689 siny = 2,529m —=0,695
J(3.8m)* + (4m)’ J(2,9m)’ +(3m)

Cos f = will =0,725 COSy = 32“ == 0,719
J(3,8m)’ +(4mY J(2,9mY” +(3m)

Sin o = 2m — 0,555

£ J(2mY’ +(3m)’
5| coss= ?m _ = 0,832
4 J(2m)* +(am)
-

il 0,287
J(om)’ +(3my’

0] — 0,958
J(10m)’ +(3m)’
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Przykiad C - reakcje

_|_
> X:H,+R;+15kN-cosy =0
DY :V, —20kN —10kN —15kN -siny =0

> M, Ry -5m+ 20kN -4m+10kN -10m +
+15KN -sin ¥ -4m+15kN -cos y-5m =0

H , = 44,340kN
V, =40, 425kN
R, =—55,125kN

2m

. 1,2m IO,9m IO,9m .
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Przyktad C — metoda Rittera —
| przekroj 1

> MP:N, 5-3,8m—15kN -cosy-3,8m—10kN -6m =0 N, ; = 26,574kN

D> Mg:iN, -cosa-5m+H,-5m=0 N, , =—46,284kN

> M¢ :V,-16,667m—H,-5m—N,_, -sin 3-16,667m =0 N,g =39,366kN
6,667m
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Przyktad C — metoda Rittera —
| przekroj 2

> M?P:N.,-2,9m-10kN -3m=0 N, , =10,345kN
> MP:N, ,-cosa-2m+ N, ,-sina-3m+10kN -3m =0 N, , =-10,803kN
> ME:Ng,-9,667m+10kN -6,667m =0 N, , = —6,897kN
NG i
B NS N | T
- HA (ih__
A
V, 4m : 3m : 3m : 6,667m
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Przyktad C — wyniki: zestawienie
sit

15kN

26,574kN 10,345kN

-15,689kN

10kN

-27,123kN

44,340kN

40,425kN
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Przykiad D — kratownica typu ,,K"

_|_

| 10kN
=
9\
15kN
=
Lo
N
=
Lo
N A/\A

. 1,5m . 1,5m .




Przykiad D — reakcje

_|_
RN s > X:H,+10kN =0 H, =-20kN
= . - =
§ /N DYV, +Ry —15kN =0 V, =-15,833kN
° > M, :R;-3m—15kN -1,5m-10kN-7m=0 R, =30,833kN
S
Sina = Sl =0,514 cosa= 2,5m =0,857

E_ J@w5my +(2,5m)’ J(L5m)’ +(2,5m)’

i 1,5m 2m

sin § = : =0,6 cos f = =0,8

J(@5mY’ +(2m)’ J(@,5my +(2m)’
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Przyktad D — metoda Rittera —
| przekroj 1

| 10kN 8

7

> M N, 5-3m+15kN -1,5m+10kN -4,5m =0

2m

N, , = —22,500kN

2,5m

> MJ N, ,-3m+15kN -1,5m —10kN -4,5m =0
N, , =7,500kN

2,5m




2m

2,5m

2,5m

Przyktad D — metoda Rittera —
| przekroj 2

10kN

8

7

D> X%:N, ,-sina—N, ;-sina—10kN =0

10kN
N, ,—N, ., =——
e % sina
N2-12 N2-3
: /\ : Y Y:N, ,-cosa+N,;-cosa=0
N2—A NZ-B 1OkN
NZ—B . _NZ—A 2N2_A =
Sin
10kN 10kN
A= O_ = & =9, 728kN N, o =-9,728kN
2SInae 2-0,514
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Przyktad D — metoda
rownowazenia weziow

> XN, ,-sina+N, +H,=0

N, , =10kN —9,728kN -0,514 = 5kN
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Przyktad D — wyniki: zestawienie
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