PernonaaHo rakMudeme 3 MmexaHuke 2017 - K/byd pjemierha 3ajaTaka

SAJATAK BPOJ 1 30 6onoBa

3a HOcau mpUKa3aH Ha HAPEIHOj CIUIMU MOTPEOHO je OJAPEAUTH:

1. ornope y ocnoniuma A u B;

2. BpHjeIHOCT TpaHcBep3asHe cuie y mosbuma I, 11 u 111

3. BpujenHocT akcujanHe cuie y nosbuma I, 11 u 11T

4. BpHjeJHOCT MOMEHAaTa caBUjama y nmosby | ako je x; = 0m, x; = 1mu x; = 2m; y nossy |l ako
jex,=0m, x,=1mux, =2m;uynomy lllakoje x3 =0m, x3=1mux; =2m,

5. HampTaTH AMjarpaM TpaHBEp3aJHE M aKCHjaJHE CHJIC M IhjarpaM MOMEHaTa CaBHjama;
Fp
Y,
M [lomamn
AL Xa L D S JB F=100kN
| I i M = 20kNm
a = 30°
X1 X2 X3 —
S — . ——_— S ——— a=2m
a
- - b b=4m
~ - c=6m
- ¢ - ITome I je om A mo C
[Mome 11 je og C mo D

IToswe Il je on D 1o B

X =F-cosa =100-0,866 = 86, 60kN
Y =F -sina =100-0,5 = 50kN

1. Ornopwm ociioHana
2x=0X,—X=0- X, =X =86,60kN
2vi=0, Y, —-Y+F3=0->Y,=Y—Fz =50-13,33 =36,67kN
XMy=0;-Y-a+M+Fz-c=0
Y-a—M 50-2-20

Y = - - — 13,33kN CBaku TauaH pe3syJrara je 1 601

YKVYIIHO 3 BOJA

2. Tpacsep3aaHa cuja
Zanobe 1
FTI = Y:4 == 36, 67kN

Za nosbe 11
Frp=Y,—Y =136,67—50=-13,33kN
CBaxu TauyaH pe3yarara je 1 0ox
Za nosbe 111
Frpy=Y,—Y =36,67—50=-13,33kN YKVYIIHO 3 BOJA
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PernonaaHo rakMudeme 3 MmexaHuke 2017 - K/byd pjemierha 3ajaTaka

3. AKcHjajHa cWiia
Zanomwe 1
Xqg = —Xp = —86,60kN

Za nosbe 11 CBaku TauyaH pe3syJrara je 1 6oa

Xog=—X,+X =-8660+8660=0

YKYIIHO 3 BOJIA
Za noswe 111
Xag =—X4,+X =-86,60+8660=0

4. MoMeHTH caBHjamba
3a mosbe I
x1 = 0-Tauka A
Mo =Y, x; =36,67-0=0kNm

x; =1m - Tauka 1l
Mg, =Y, x; =36,67-1=36,67kNm

X, = 2m - Tauka C
Mg =Y, x; =36,67-2=73,34kNm

3a noJne 1l
Xy =0 -Tauka C
Mge=Y,-(a+x,)—Y-x, =3667-2—-50-0=73,34kNm

Xy = 1m - Tauka 2
Mg, =Y, (a+x) =Y x,=3667-(2+1)—50-1=60kNm

Xy = 2m - Tauka D
Mgp =Y, (a+x,) =Y x,=3667-(2+2)—50-2=46,67kNm

3a noJbe 111

x3 = 0 - Tauka D

Mgp=Y,-(b+x3)—Y-(b—a+x3)—M=3667-(4+0)—50-(4—2+0)—20
=26,67kNm

x3 = 1m - Tauka 3
Mg =Y, (b+x3)-Y-(b—a+x3)—M=3667-(4+1)—-50-(4—2+1)—20
=13,33kNm

x3 =2m - Tauka B
Mg =Y, (b+x3) =Y - (b—a+x3)—M=3667-(4+2)—50-(4—2+2)—-20=
OkNm

CBaxu TauyaH pe3yJarara je 1 0ox

YKVYIIHO 9 BOJJOBA
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5. Aujarpammu

& B
36,67kN
3a cBako nosbe no 1 607
+ YKYIIHO 3 BOJA
T TpaHcBep3ajHa cuiia
0 | 0
-13,33kN -13,33kN
0 ﬂ 0
UL AKCHjaIHa cHiIa 3a cBako noJbe no 1 6ox
+
_ YKYIIHO 3 BOJA
-86,60kN
MomeHT caBHjamba
0 | 0
LU 13.33kNm 3a cBaky Bpujeanoct mno 1 60x
+ 26,67kNN]
N (] YKYIIHO 6 BOJIOBA
36,67kNm\{ YA aeeTkam
\\ //
\\ ’f’
\\ —"/
|11 60kNm
73,34kNm
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3SAJIATAK BPOJ 2

17 donoBa

3a XOoMOreHy paBaHCKY JIMHU]Y TIPUKa3aHy Ha CIUIH Tpeda OJIPEIUTH YAaJbEHOCT TEXKHINTA T10 ,,X “ U

.,y ocu.
I\ R
Y ITopanu:
A R=10cm
*IMHUje Cy O3HAYeHe
2 opojeBuma 1 10 5
2R
3
Y 4
A
R
1
| | - X
- R 1. 2R .
JInnmja 1
L= [R2 + R2 = RV2 = 14, 14cm 3a cBaKy Ta4uHO U3payyHaTy BpUjeaHoct mo 1 6oz
R 10
N=5=5 = Scm YKYIIHO 17 BOOOBA
R 10 5
Jlunuja 2
L, = VR% + (2R)? = /102 + (2 10)2 = 22,36cm
R 10
Xy =5 =— =5cm
=R+ 2R 10+ —=— =20
Y2 = 5 = 5 — <bem
Jlunuja 3

L;=2R=2-10=20cm
x3 =R =10cm

2R 20
y3=R+—=10+—=—=20cm
2 2
Jlunnja 4
Ly,=2R=2-10=20cm

2R 20
x4=R+7=10+7=200m

v4s =R =10cm
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JInnmja 5
Ls = R% + (2R)? = /102 + (2 10)2 = 22,36cm
2R 20
X5 —R+7: 10+7:20C"l
_R_1o__

_Ll'x1+L2'x2+L3'X3+L4'X4+L5'x5
B Ly+L,+Ls+Ly+Ls

C =12,44cm

Y. =L1')’1+L2')’2+L3'3’3+L4'3’4+L5'}’5
¢ Li+L,+Ls+L,+Ls

=12,44cm

3AJATAK BPOJ 3 10 6GonoBa

Kyrna uuje je Texxuna G = 1000N je Bezana ca qBa caButipuBa yxera AB u AC 3a xopuzoHTanaH
3u. Konuke cy cuiie y yxkaauma? 3ajaTtak pujeliuTy IpaukoM U aHATUTUYKOM METOJIOM.

I'paduuko pjenieme

_ 200N
BN . F™ 1cm
Fip Fye = AC-Up =2,5-200 =
500N
R 1 6ox
Fup =@-UF = 4,33-200 =
866N
¢ 1 0ox
G >
A Fac *WcnpaBHa civka 3 0oma
AHanuTHYKa METOA
- Z X = O
Fup | Y4 .

Fic —F,5 - c0s60 + Fy - cos30 =0 1 6ox

F, o =F 60560—0577 F,, = 0,577 - 866,17

60 30 : . AC — 1YAB C0530_ ) AB — Y )
- = 499,78N
1 6on
=0
& —G + Fyc - sin30 4+ F,5 - sin60 = 0 1 607
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0,577 - F4p - sin30 + F,p5 - sin60 = G 1 00
Fip = ¢ _ 1099 _ 866,17N
48 70,577 - sin30 + sin60 ~ 1,1545
1 6o
*Y4yenuky Tpeba npu3HaTH U APYTH MOCTYIAK KOjH JIaje TadyaH pe3yJiTar
3AJJATAK BPOJ 4 14 6onoBa

3a KBa/IpaTHy IUIOUY MPUKA3aHy Ha CIMIM JI¢JCTBYj€ CUCTEM CUJIa Kao Ha ciauuu. M3Bpim penykuujy
JIaTOT CHCTeMa CUJjla Ha TayKy B W ojpenu WHTE3UTET, IpaBall U CMjep TIIaBHOT BEKTOPA U MHTE3UTET
IJIaBHOT MOMEHTA.

Fy
)
C
D Q
ITomarm
F, = 100N; a = 45°
F, = 50N; B =270°
A F; = 100N; y = 180°
! F, =50N; & =120°
Oa =2m
B a / N
-l
A 2 A
VF

X, = F; - cosa = 100 - cos45° = 70,71N
Y, = F, - sina = 100 - sin45° = 70,71N
X, = F, - cosf =50+ cos270° = ON

Y, =F,-sinf = 50-sin270° = —50N

X3 = F3 - cosy = 100 - cos180° = —100N
Y; = F3 - siny = 100 - sin180° = ON

X, =F,cosé§ =50"cos120° = —25N
Y, = F, - sind = 50+ sin120° = 43,30N

CBaku TauaH pe3yJsaT HOCH IO jeAaH 00J.

YKYIIHO 14 BOJOBA

XR :X1+X2 +X3 +X4_ = _54’,29N
YR :Y1+Y2+Y3+Y4:64,01N

Y,
tgap = X—R =-1,1791

R
ap = —49,70°
Fr = 83,93N
My = —78,02Nm
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SAJATAK BPOJ 5 14 6onoBa

CkJom ce cactoju o amyMuHujyMckor cryoa ABC , mpeunuka 25 mm ca npupyOHUIIOM B 1 CenrvHe
mmnke CD npeunuka 8 mm. Oxpenu nomjepame tauke D ckiona kaaa je ontepeheH kao Ha CIUIH.
3anemapuTH BenuuuHy npupyOHune B u Bese y C. Moaynu enacTUYHOCTH Cy: 3a alyMUHUjyM
E4 = 70 GPa, a3ayenuxk je Ex = 200 GPa.

Peaknmja Be3e A oapelyyje ce Ha OCHOBY
yCJIOBa PABHOPEKE CBUX CHJIA Y MPABILY
y3Iy)KHE 0ce CKJIOMa Z.

ZZ":O_’ —F,—4—-4+20=0

300mm | | F, = 12kN 1+ 1 6on

A Axcujanana cuia y cerMmeHTyu AB je:
500mm Foug = F4 = 12kN 1 00x

Wznyxeme cermenta AB je:

Foup 1 12000 0,3
Alap =g = 0,0252 -1
.1010 . K49 "1t
7-10 7
1+1 6on

AxcujanHo Hanpesame cermenrta BC je:

Y Fapc = F4 +8 = 20kN 1+1 6on

AxcujanHo uznyxkeme cermenta BC je:

Fagc -l 20000-0.5
Alpe =~ = 0,025% - 1t
A . 1010 2 i
7-10 7
=0,000291m
1+160n
AxcujanHo Hampesame cermenrta CD je:
FaCD = ZOkN 1 6021
AxcujanHo uznyxeme cermenta CD je:
i Facp -1 20000 - 0.7 oiDe130
CD = - B = 2 : = ) m
A-E¢ 2.1011. 0,002 s
1+1 oon
VYkymnHo omjepame Tauke D je:
AlD = AlAB + AlBC aF AlCD = 0, 00178m = 1, 78mm 1+1 60}1
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