MEXAHUWKA- Kiby4da 3a 60/10Bame 3a/jlaTaka

SAJIATAK BPOJ 1

3a HOcau mpUKa3aH Ha CIUIU MOTPEOHO je OAPEAUTHU:

1.
2.

B w

ISl

1.

F,

q-
X =F-cos60=20-0,5= 10 [kN]
F.

]

oTrnope y ocionuuma A u B,

BPHjEIHOCT TpaHCBep3aiHe cuie y mosby I ako je x; = 0 [m],x; = 0,5 [m] ux; = 1 [m]; y noswy
IT ako je x, = 0 [m],x, =1 [m]ux, = 2 [m]; y nosmwy Il ako je x3 =0 [m],x3 =2 [m]uxs =
4 [m] nymnomy IV akojex, =0[m],x, =05[m]ux, =1[m],

BpHujenHoCT akcujanHe cuie y nossy I, IL, 11 u IV koja ontepehyje Hocau,

BPHjEIHOCT MOMEHATa caBujama y mosby I ako je x; = 0 [m],x; = 0,5 [m] u x; = 1 [m]; y noswy
Il ako je x, =0 [m],x, =1 [m]ux, = 2 [m]; y noswy IIl ako je x3 =0 [m],x3 =2 [m]ux; =
4 [m] nymnomyIV akojex, =0[m],x, =05[m]ux, =1[m],

YIaJbeHOCT Ta4Ke O] OCTIOHIIA A y KOjOj TpaHCBEp3aIHA CHJIa MUjeHha 3HAK,

BPHjEHOCT MAaKCHMAaJIHOT MOMEHTA CaBHjarba,

HAILPTATH JMjarpaM TpaHCBEp3aaHe U aKCHjallHe CHIIC U AujarpaM MOMEHATa CaBHjarba.

TN
o)

M YA FB

Ilomaum

N
Xal 2 o F =20 [kN]

C | I D |3 B 411V |E M = 20 [kNm]

B~ q=10[%N

X1, X2 X3 X4 a = 60°

a=1[m]

a 2a 4a a Iome I og C go A

ITome Il o A mo D

ITosee IIT og D mo B
ITowe IV on B no E

OTtnopu ocionana
5a =10-5-1 = 50[kN]

sin60 = 20 - 0,866 = 17,32 [kN]

x=0 - —-X;,+X=0 -X,=X=10][kN]

Zyzo > Yy —F—Y+Fp=0

ZMA=0 - —M—Y-Za—Fq-4,5a+FB-6a=O

F M+Y-2a+F-45a 20+17,32-2+50-4,5
B= =
6a 6

= 46,61 [kN]

Yy=F,+Y—Fy =50+1732—46,61 = 20,71[kN] = Csaku Tauan pesyxrar 1 601

YkynHo 7 6og0oBa
Fy = fXj + YA2 = 23[kN]
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MEXAHUWKA- Kiby4da 3a 60/10Bame 3a/jlaTaka

2. TpaHncBep3ajiHe cuje

IMobe 1
Tauka C (x; = 0 [m])

F,. = O[kN]

Tauka 1 (x; = 0,5 [m])

Fy; = O[kN]

Tauka A (x; =1 [m])

FtA - O[kN]

ITomwe 11
Tauka A (x, = 0 [m])

F,, =Y, = 20,71[kN]

Tauka 2 (x, = 1 [m])

F,, =Y, = 20,71[kN]

Tauka D (x, = 2 [m])

F,p =Y, = 20,71[kN]

ITosbe 111
Tauka D (x3 = 0 [m])

Caaku TauaH pe3ynrar 1 6oa

Fop=Y,—-Y—qg-x3=2071-17,32=3,39[kN
b 4 473 [FeN] Ykynnol2 6oxoBa

Tauka 3 (x3 = 2 [m])

Fy=Y,—Y—q-x3=2071—-1732—-10-2 = —16,61[kN]

Tauka B (x3 = 4 [m])

Fpp=Y,—Y—q-x3=2071—-17,32—10-4 = —36,61[kN]

MMosbe 1V
Tauka B (x, = 0 [m])

Fpp=Y,—Y—q-4a+Fy—q-x,=2071—1732—10-4 + 46,61 = 10[kN]

Tauka 4 (x, = 0,5 [m])

Fu=Y,—Y—q-4a+Fz—q-x,=20,71—17,32—10-4 + 46,61 — 10 - 0,5 = 5[kN]
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MEXAHUWKA- Kiby4da 3a 60/10Bame 3a/jlaTaka

Tauka E (x3 = 1 [m])

Fp=Y,—-Y—q-4a+Fy—q-x,=2071—1732—10-4+ 46,61 — 101 = O[kN]

3. AKcHjajHa cWiia

IMobe 1
F,; = O[kN]

Csaxku Tauad pesyiarat 1 00
IMowe 11 R -
Fair = X4 = 10[kN] Ykynuo 4 6oaa
IMosee 111
Fann=X4—X=0

Homwe IV
Fav =X, —X=0

4. MoMmeHTH caBHjamba
Hosmwe I

Tauka C (x; = 0 [m])
M. = M = 20[kNm]

Taukal (x; = 0,5 [m])
M, = M = 20[kNm)]

Tauka A (x; = 1 [m])
M,, = M = 20[kNm]

ITomwe 11
Tauka A (x, = 0 [m])
MSA = M + YA . x2 = ZO[kNm]

Tauka 2 (x, = 1 [m])
My, = M+Y, x, = 20 + 20,71 - 1 = 40, 71[kNm]

Tauka D (x, = 2 [m])
My =M+ Y, x, = 20 + 20,71 - 2 = 61,42[kNm)]

Mosbe 111
Tauka D(x; = 0 [m])
Mgp=M+Y,-(RQa+x3)—Y -x3—q-x3=20+20,71-2 =61,42[kNm]
Tauka 3 (x3 = 2 [m])
2 22

X
Msg=M+YA-(2a+x3)—Y-x3—q-73=20+20,71-4—17,32-2—107=48,20[kNm]
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MEXAHUWKA- Kiby4da 3a 60/10Bame 3a/jlaTaka

Tauka B (x; = 4 [m])

x?2 42
Mgy =M+ Y, (2a+x3) =¥ %5 = q = =20+ 20,716~ 17,324 — 10— = —5[kNm)]

Hosbe IV
Tauka B(x, = 0 [m])

(461 + X4)2
2
2

4
=20+2071-6—-17,32-4 — 107 + 46,610 = —5[kNm|]

Mgp=M+Y,-QRa+4a+x,)—Y -(4a+x,) —q- + Fg - xy

Tauka 4 (x, = 0,5 [m])

(4a + x,)*?
2
4,52
=20+ 20,71-6,5—-17,32-4,5 — 1OT + 46,61-0,5 =—1,25[kNm]

Mgy =M+Y,-Qa+4a+x,)—Y- -(4a+x,) —q + Fg - x4

Tauka E (x, = 1 [m])

(4a + x,)*?
MsE=M+YA-(2a+4a+x4)—Y-(4a+x4)—q-T
2

5
=20+20,71-7—-17,32-5— 107 + 46,611 = 0[kNm]

+FB'x4

Cpaku TauaH pe3ynrar 1 0o

Yxkynno 12 6oxoBa

5. ¥Yaamenoct Tauke M o1 ociioHIa A y KO0joj TpaHCBep3aJIHA CWJIA MUjeHha 3HAK

Y,—Y 20,71-17,32

Yy=Y—qxy=0 - xy= = 0,339[m] 2 0oaa
q 10
6. MakcHMaJHH MOMEHT CaBHjamba
xZ, 0,3392
Moy =M + Y, (20 +2xy) =Y *xy = q = = 20 +20,71- 2,339 — 17,320,339 — 10
= 62[kNm]
2 0ona
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MEXAHUWKA- Kiby4da 3a 60/10Bame 3a/jlaTaka

7. Jlmjarpamm

C | I D Il 3 B _}? Iv |E
| | |
ﬁq
20,71[kN] 20,71 [kN]
il .
+
3,39 [kN] mﬂ T5n~r[~,l:N]
0 I 0 |mSCodoRa
XM _
16,61[KN] J‘Mﬂ +
\\
36,61[KN]
10 [kN] T 10 [kN]
+ 2 6ona
0 T1111 0
-5 [KNm] 11,25 [KNm]
0 [ mﬁm_ 0

20[KNm] |\ /

V 8 GooBa

40,71[kNm] '\ /J

\\ W 48 20[kNnT]
NIl

61,42 |[kNm] N

62 [kNm]
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MEXAHUWKA- Kiby4da 3a 60/10Bame 3a/jlaTaka

SAJJATAK BPOJ 2

3a XOMOTeHy paBaHCKy MOBPIIMHY, MPUKa3aHy Ha CIHULU, TpeOa OJPEAUTH YAAJbEHOCT TEKHUIITA O

»X ' u|,,y“oce.

Y\
i [Topanu:
// R =10 [cm]
*HMOBpIIMHE Cy O3HAUCHE
I 2R opojesuma ox 1 g0 3
2R
/ R
o
Y / X
R-2R
A =——= 100 [cm?]

2R
X4 =R+?= 16,67 [cm]
2R
== 6,67 [cm]
A, =R-3R= 10-3-10 = 300 [cm?]

R 10
X2:2R+E:2'10+7: 25[cm]

—3R—310—15[ ]

A;=R-R= 10-10 = 100 [cm?]

R 10
x3=3R+E=3-10+7=35[cm]

y3 =5 =5 [cm]

2019.

Caaku TauaH pesynarar 1 6oa

Ykynno 9 6010Ba




MEXAHUWKA- Kiby4da 3a 60/10Bame 3a/jlaTaka

(A1 %y + Ay xp + A3 x3) 100+ 16,67 + 300 - 25 + 100 - 35

Xc = = 25,33
¢ (A, + A, + A3) 100 + 300 + 100 em]
(A y1+ Ay -y, +As-ys)  100-6,67 +300-15+ 1005
Y, = = = 11,33 [cm]
(A, + 4, + A3) 100 + 300 + 100

Tauau X, u Y, no 3 6o;a
YxynHo 6 6onoBa

3AJATAK bPOJ 3

['padmykoM U aHATUTHYKOM METOJOM OJPEIH CUJIE Y IITAlOBUMA aKo Cy onTepeheHu mpeMa CIUIy.
Onpenu npeyHUKe MITANoBa.

[lomanu:

F =50 [kN]

- N
0q =810 [m]

I'paduuko pjememe

7 10kN
A . F=
F, lcm
_ 10kN
F, = BC-Up = 5cm-—— = 50[kN]
1cm

_ 10kN
F,=CA-Ur =71cm-—— = 71[kN]
. 1cm
F

B —C
Fyq

Tpokyt cuna 4 6oaa; Caku TavyaH pesynar no 2 6ox1a — 4 6oaa
YkynHo 8 6oxoBa
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MEXAHUWKA- Kiby4da 3a 60/10Bame 3a/jlaTaka

AHAJUTHYKO pjelieHe

F, Zx=0—>—F2-cos45+F1=0
zy=0—>—F+F2-sin45 =0
450
= g o F 50 o0 72N
F, 27 sin45 0,707
F, = F, - cos45 = 70,72 - 0,707 = 50[kN]
F

Cnuxka 3 6oaa; CBaka jegHaunHa 1o 2 6oga; CBaku TauaH pe3ynrar mo 2 6oaa;
Yxkynno 11 6oxoBa

OnpehuBane NPeYHNKA IITANIOBA

[lran 1 je ontepeheH Ha npuUTHCaK.
Fi Fi 4F;
< o4

A_lzdf-n:df-rr—

7
d, = |2 _ 250000 o621 m] = 28, 21 [mm]
Y7 logm T |8-107 - mi = as atlmm

[Hran 2 je ontepeheH Ha 3aTe3ame.

0-1:

F, F 4F,

A_zzd%-n:dg-n

4
4F, 4-70720
d, = = = 0,03355[m] = 33, 55[mm]
04T 8-107 -7

Caaku TauaH pesynrat 3 6ona
YkynHo 6 6oxoBa

0, = So-d

2019.



MEXAHUWKA- Kiby4da 3a 60/10Bame 3a/jlaTaka

3AJIATAK BPOJ 4

JlaT je cucteM oJ TpH CHIIE KOje JCjCTBY]Y Y paBHH. Tpeba U3BPIIMTH PEIYKIIH]y JATOT CHCTEMa CUiia
Ha Tauky O ¥ OJpEeIUTH TIaBHU BEKTOP M IIABHH MOMEHAT. [l03HaTH Cy MHTEH3UTETH CHJIA, YTIIOBH
KOj€ CHJIE 3aKJIanajy ca MO3MTHBHUM CMjEpOM X OCE M KOOpJMHATE Tayaka y KOjuMa CHie Jjenyjy y

MeTpHUMa.
|
y
F
A
=X

0
X, =F, - c0s90 = 60 -0 = O[N]
Y, = F, - sin90 = 60 - 1 = 60[N]
X, =F,-cos0 =40-1=40[N]
Y, =F, - sin0 = 40 - 0 = O[N]
X; = F; - c0s270 = 50- 0 = O[N]
Yy = F, - sin270 = 50 - (—1) = —50[N]

XR=X1+X2 +X3=4‘0 [N]

YR = Yl

Y,
tgag =X—R= 0,25

R

ap = 14,04°

Fr = /Xg +YZ = 41,23 [N]

Myy=Y,2—X,-1—Ys-4=60-2—40-1—50-4 = —120 [Nm]

2019.

ITomanm

F, = 60[N]; a =90
F, =40[N]; B =0°
F; = 50[N]; y = 270°

Koopaunare Tauaka
A (2,2)

B 4,1)
C“4

Caaku TauaH pesynrar 1 601
Yxynno 10 6o10Ba

Tauan pesynrar 3a Fp 2 6oaa

Tauan pe3ynarar 3a M, 3 6o1a
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SAJIATAK BPOJ 5

JlBa nmuma, onrtepehena cunom F = 30kN, kao Ha ciaWIM MOBE3aHa Cy ca TPU jeIHAKE 3aKOBHIIC.

JIMMEH3MOHHMCATH 3aKOBUIIE HAa CMHIAEE, aKO je AT JO3BOJHEHU HAINOH CMHIAkba 32 MaTepHjal
3akoBuIa. JInMoBH cy uctux nedspuHa § = Smm.

kN
Ogq = 1Ocm_2

o a

JHMMEeH3MOHHCAH>€ 3AKOBHIIE HA CMHIIAIHE

OBaj o 6010BaTH Cca

4 6o1a
3ajarak 1 2
Bpoj 6o10Ba 55 15

Cmuuy ce 3 3akoBHIlEe — 3 Cy MOBPLINHE
CMHLIAkHA

QU

X

d>1,128cm

OBaj o 6010BaTH ca

6 6oxoBa
VYkynno 10 6oxoBa
3 4 5
25 15 10
YKYIIHO 120 6ox0Ba
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