MEXAHHWKA 2018 - Kibyua 3a 60/j0Bam-€ 3a7jlaTaka

SAJATAK BPOJ 1 30 6onoBa

3a HOcay MMpHKa3aH Ha HAPEIIHO] CIIUIIU TIOTPEOHO j& OJIPESTUTH:

1. ornope y ocinonuuma A u B;

2. BPHjEIHOCT TpaHCBep3aiHe cwie y mosby I ako je x; = 0 [m],xy =2 [m]Jux; =4[m]; uy
nosey Il ako je x, = 0 [m],x, =1 [m]ux, =2 [m];

3. BpHjETHOCT aKCHjaTHE CUJIE Koja onTepehyje Hocay;

4. BpHjeIHOCT MOMEHATa CaBHMjama y mosby I ako je x; =0 [m],x; =2 [mlux; =4[m]; uy

noJey Il ako je x, = 0 [m], x, =1 [m]ux, = 2[m];

ynasbeHocT Tauke D oj ocioHIa A y K0joj TpaHCBep3aiHa CHila MH]eHha 3HaK;

BPHjEHOCT MAKCUMAJTHOI MOMEHTA CaBUjamba;

7. HanpTaTH qUjarpaM TpPaHCBEpP3aJHE U aKCHjaJHE CHIIC M UjarpaM MOMEHATa CaBHjamba;

o o

q Fg [Tonanu
T =::Z____________ C B F =50 [kN]
" ) kN
> q =120 [—
K, | 1
%, a = 4[m]
- - a [——— l = 6[m]
- - Ilosse I og A no C
I ITosse I og C 1o B

1. Ornopwu ociionana

F,=q-a=20-4=80[kN]

Z x = 0 Hocad HUje onTepeheH XOPU30HTAJHUM CHJIaMa
Zyzo - B —-F—-F+F=0
YM,=0 - —Fq-%— Fra4+Fz-1=0
Caaku Tauyan pe3yJarar je 1 6ox

a
Fpr5+F-a 80-2+50-4 YkynHo 3 6oxa
1 21 - - = 60 [kN]

Fy=F,+F—Fz =80+ 50—60 = 70[kN]
2. TpaHncBep3ajiHe cuje
omwe I

Tauka A (x; = 0 [m])
FtA:FA_qx1:7O_200:7O[kN]

Tauka 1 (x; = 2 [m])
Ft1=FA—q'x1 :70_20'2:30[kN]
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Tauka C (x; = 4 [m])
Foo = Fy—q-x, =70 — 20 - 4 = —10[kN]

ITomwe 11
Tauka C (x, = 0 [m])
FtC=FA—Q'a—F=7O—20'4—50=—60[kN]

Tauka 2 (x, = 1 [m])
Foy=F,—q-a—F =70—20-4—50 = —60[kN]

CBaku TauyaH pe3yJrar je 1 6ox
Tauka B (x, = 2 [m]) YkynHo 6 6oxoBa
Fig=F,—q-a—F=70—-20-4—-50=—60[kN]

3. AkcujagaHa cuja Viynno 1 601
Hoca4 Huje akcujaHo onTepehen

4. MoMeHTH caBHjamba

ITosbe I

Tauka A (x4 = 0 [m])
2

x5 0
MsA=FA-x1—q-7=70-0—20-§=0[kNm]

Tauka 1 (x; = 2 [m])
2 2

X
M51=FA-x1—q-71=70-2—20-7=100[kNm]
Tauka C (x; = 4 [m])

2 2
My = Fy-x, —q -2 =70-4—20-= = 120[kNm]

Caaku Tauyan pe3yJarar je 1 6ox

I 11
0:be YkynHo 6 6010Ba

Tauka C (x, = 0 [m])
My =Fy-(a+x) = Fy -
Tauka 2 (x, = 1 [m])
Ms, =FA'(a+X2)—Fq'(
Tauka B (x, = 2 [m])

a
MsB=FA-(a+x2)—Fq-(§+x2)—F-x2=70-6—80-4—50-2=0[kNm]

+x2)—F-x2=70-4—80-2—50-0=120[kNm]

N Q

N[

+x2)—F-x2=7O-5—80-3—50-1=60[kNm]

5. ¥Ynamenoct Tauke D o1 oci10HIa A Y K0joj TpaHCBep3aIHA CHJIA MHjeHa 3HAK

F, 70
Fyf—qxp =0 - xD=;A=%=3,5[m] YxynHo 1 6ox

6. MakcHMaJITHH MOMEHT CaBHjamba

- x2 20 - 3,52
d - 2—-70-35 ———— =122,5[kNm]

Mgmax = Fp - xp —

Ykynno 1 601
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7. Jlmjarpamm

F
:Z::J_ s=unll :::___“__ C 2
E 1o I
X2
—r l -
70[kN] B
\\\
\\\N
\\\\
\\\
\\\
N
N 30[KN]
+ Tpancsep3anHa cuiia YxkynHo 5 6onoBa
D
0 0
-10[kN]
- *p |
I ]
-60[kN)| -60[kN]
AKcHjajiHA cHJIa
0 0 YkynHo 2 6oaa
0 4 0
||||||H|n.
+
\ ¥ MomMmeHT caBHjamba
100 [anﬂL /’
\\\ //
N )/ (120 [kNm] YKynHo 5 6o10Ba
122,5 [kNm]
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3AJATAK BPOJ 2 15 6ox0Ba
3a XOMOreHy paBaHCKYy MOBPIIHUHY, ITPUKA3aHy Ha CJIUIIH, TpeOa OJPEIUTH yIaJbeHOCT TEKHUILITA O]
»Xm,,y“oce.

AR ‘MA 2R o
|
2
1 2R
[Topanu:
x R =10 [cm]
*MOBpIIMHE Cy O3HAUCHE
opojeBuma ox 1 10 3
4R
3
y X
6R-R 6-10-10 2
A = 7= = 300 [cm~]
__R__I0_ 3,33 [cm]
nET3TT3 Sslem
2 2
Yy ==6R =-6-10 = 40[cm]
3 3
2R-2R 2-10-2-10 )
A, = = =200 [cm?]
2 2
_2R_2-10_667[ ]
Xp =5 = 2 7 =6 (,Z'm
Y2 =4R+72R=4-10+22-10 =53,33 [em] Cpaku Ta4au pesyarar je 1 6ox

YkynHo 9 6oaoBa

2R)?> m  (2-10)%-3,14
,43=()2 =( )2 = 628 [cm?]

_4-2-R_4-2-1O_849[ |
3= T T 3314 7Lom

y3 =2R =2-10 = 20 [cm]

(A% + Ay x, + A5 x3) 300 (—3,33) + 200 - 6,67 + 625 - 8,49

Xe = = 5,023
¢ (A, + Ay + A3) 300 + 200 + 628 [em]

y (A y1+ Ay Yy, + A5 y3) 30040 +200- 53,33 + 625 - 20
€~ (A, + A, + A3) B 300 + 200 + 628

CBaku TauaH pe3yJarar je 3 6oaa
YkynHo 6 6og0oBa

= 31,23[cm]
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SAIATAK BPOJ 3 15 6onoBa

. . . = .
Ha mrtanose koju cy melyyco6HO 1 3a 3uj 3rJI00HO Be3aHH, Jjenyje cuid F kao MTo je mpuKa3zaHo

HA COMIU. AHAIMTUYKK OAPENUTH cuie y mTanosuma. Homamu: F = 200[kN]; a = 45% p =
90°.

CBaka TayaHo HaNKMCHA cyMa je 3 6oaa
YkynHo 6 6oaoBa

# FAC AHaAIIMTAYKO pjelICHe
130 FAC Yx=0 - F-cos30+ Fy-
/ *CB cos45 —F5 =0
45° X Yy=0 - —F-sin30 +
é ﬁca \ioo Fyccos45 =0
/ F Fp = F - sin30 _ 200-0,5
cos45 0,707

: = 141,44(kN
HcnpaBHo HanpTaHa caunka je 3 6oaa [feN ]

Fcg = F - c0s30 + F,y¢ - cos45
= 200-0,866 + 141,44 -0,707
= 173,24+ 100 = 273, 2[kN]

Caaku TayaH pe3yJarar je 3 6oaa
YkynHo 6 6on0oBa

3AJJATAK BPOJ 4 15 6o10Ba

Ha xBagpaTHy miouyy mpuKa3aHy Ha CIMIM J€JCTBYje CUCTEM cCHMJla Kao Ha ciauuu. M3Bpim

penyKiujy naror cucrema cwia Ha Tauky C W oJpeau WHTEH3UTET, MpaBall U CMjep TJIaBHOT
BEKTOPA U UHTEH3UTET IJIaBHOI MOMEHTA.

o
oC
IToganu

F, = 100[N]; a = 45°
F, = 100[N]; B = 225°

7 _ F; = 100[N]; y =45°
! F; F, = 100[N]; & = 225°

N

F,
f Oa=4[m]
/ B
F,

X, =F; -cos45 =100-0,707 = 70,7[N]
Y, = F; - sin45 = 100 - 0,707 = 70,7[N]
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X, = F, - c0s225 = 100 - (—0,707) = —70, 7[N]
Y, = F, - sin225 = 100 - (—0,707) = —70, 7[N]

X; = F; - cos45 = 100 - 0,707 = 70, 7[N]
Y, = F; - sin45 = 100 - 0,707 = 70, 7[N]

X, = F, - c0s225 = 100 - (—0,707) = —70, 7[N]
Y, = F, - sin225 = 100 - (—0,707) = —70, 7[N]

XR =X1 +X2 +X3+X4 = 0
Y=Y+, +Y;+Y, =0 CBaku TauyaH pe3yJarar je 1 6ox

YkynHo 11 6oaoBa
Fr = /X,% +Y2=0

— — .
MowmenTtu cune Fq u F; 3a Tauky C cy jeAHaKu HyJH (HamajaHe JIMHUje Cula IpoJia3e Kpo3 TauKy
O).

MoMeHT BepTHKaITHEe KOMIIOHEeHTe cuiie F3 1 Xopu3oHTainHe koMmiioHeHTe cuiie Fy 3a tauky C je
jemHak Hyau (HarajgHe JTUHUje OBUX KOMIIOHEHATa Chila mpoJjiase Kpo3 Tauky C).

Xopu30HTaIHA KOMITOHEHTA ciiie F3 1 BepTHKaiHa KOMIIOHEHTa cwie F4 1ajy TO3UTHBAaH MOMEHT
3a Tauky C.

Moc =X3-4+Y,-4=707-4470,7-4=5656[Nm]  Tagau pesyarar je 4 6oaa

3AJATAK BPOJ 5 15 6o10Ba

CkJion ce cacToju of amyMuHHjyMcKor ctyba AB, mpeunumka 20 [mm] u uenmune mmnke BC
npeunuka 10 [mm] npuuspirhenux 3a 3un y tTauku 4. Onpean moMjeparme tauke C CKIIomna Kaja je

ontepehen kao Ha ciuy. MoAyIH elacTUYHOCTH Cy: 3a aTyMuHHjyM E,; = 7+ 10° [N /mz]’ asa

venuk je Ex = 2- 1011 [N/mz]'

Peakiuja Bese A ce oapelhyje u3 yciioBa paBHOTEKE CBUX CHIIa Y TIPABILY Y3IIY)KHE OCe:

>Z;=0-> —F,+10+20=0 -  F4=30[kN] Tauvan pe3yJarar je 2 0oxa
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Cty6 AB je ontepehen cumom:
Faap = Fy = 30[kN]
M3nyxeme cermenTa AB je:

Faapl  30000-0,6

Alyg = A-Ey o, 0,0242 = 0,00819 [m ]
AxkcwujanHo Hanpe3ame cermenTa BC je:
Fugc = F4 — 10 = 20[kN]
AkcujanHo m3nyxkeme cermenta BC je:
Fapc -1 20000-0.8
Alge = ZB_CEC = o 0,0142 — =0,00102[m]

VYxymHo nomjepame Tauke C je:

Tauvan pesyJarar je 2 6oaa

Tauan pesyarar je 3 6oxa

Tauan pesyJarar je 2 6oxa

Tauan pesyarar je 3 6oxa

Aly = Alyg + Alge = 0,00819 + 0,00102 = 0,00921[m] = 9,21 [mm]

2018

Tauan pesyarar je 3 6ona



