MEXAHHWKA 2019 - Pjemewa 1 K/byd 3a 60/l0Bam€e 3aJlaTaka

3AJJATAK BPOJ 1 35 0onoBa

3a HOcau pUKa3aH Ha HAPEIHOj CIUILHU MOTPEOHO j& OAPEAUTHU:

1.
2.

B w
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1.

oTnope y ocinonuuma A u B;

BPHjEIHOCT TpaHCBep3aiHe cuie y nosby I ako je x; = 0 [m],x; = 1 [m] u x; = 2 [m]; y nmospy I
aKo je x, =0[m],x, =1[mlux, =2 [m]; y mosmy IIl ako je x3 =0[m],x3 =1[m]uxs =
2 [m];

BpH]jETHOCT aKCHjaJIHE CUJIE KOja onTepehyje Hocay;

BPHUjCIHOCT MOMEHATA CaBHjama y moJby I ako je x; = 0 [m],x; = 1 [m]ux; = 2 [m]; y nosmy 11
ako je x, =0 [m], x, =1[m]ux, =2 [m]; y nomy IIl ako je x3 =0[m],x3 =1[m]ux; =
2 [m];

yIaJbeHOCT Ta4Ke O] OCTIOHIIA A y KOjOj TpaHCBEp3alHa CHJIa MUjCHa 3HAK;

BPHjE€THOCT MAaKCHUMAJIHOT MOMEHTA CaBHjamba;

HAIPTATH JMjarpaM TPaHCBEP3aIHEe U aKCHjallHe CHJIC U IUjarpaM MOMEHATa CaBUjamba;
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Eeeannil 1 : c F =100 [kN]
kN

I i & q =20 [ﬁ
-2 N a=2[m]
b =4 [m]
l=6[m]
IMome I og A mo C
| ITome I ox C mo D

TTose Il ox D no B

[yl
ot

OTtnopu ocionana

F,=q-(b—a)=20-2=40[kN]

2.
2.

2.

Fp =

x =0 — Hocau Huje onTepeheH XOPU30HTAJHUM CUJIaMa
y:O i FA_Fq_F‘l‘FB:O

b—a
M, =0 — —Fq-<a+T>— F-b+Fy-1=0

b—a
Fp-(at——)+F-b 40-3+100-4
l - 6

= 86,67 [kN]

Fy=F, + F — Fg = 40 + 100 — 86,67 = 53, 33[kN]

CBaxu Tayan pe3yarar je 1 6ox
YkynHo 3 60aa
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MEXAHHWKA 2019 - Pjemewa 1 K/byd 3a 60/l0Bam€e 3aJlaTaka

2. TpaHncBep3ajHe cuie

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

F,4 = F, = 53,33[kN]

Tauka 1 (x; =1 [m])

Ftl = FA = 53, 33[kN]

Tauka C (x; = 2 [m])

FtC = FA = 53, 33[kN]

Iosbe I1 Cpaku TayaH pesyuarar je 1 6ox
Tauka C (x, = 0 [m]) Ykynno 9 6ox0Ba

Fie =Fy,—q-x, = 53,33 —20-0 = 53,33[kN]

Tauka 2 (x, = 1 [m])

F,=F,—q- x, =5333—20-1=33,33[kN]

Tauka D (x, = 2 [m])

Fp =F,—q-x, = 53,33 —20-2 = 13,33[kN]

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

Fyp = Fy— F; — F = 53,33 — 40 — 100 = —86, 67[kN]

Tauka 3 (x3 = 1 [m])

Fu3 = Fy— F; — F = 53,33 — 40 — 100 = —86, 67[kN]

Tauka B (x3 = 2 [m])

Fup = Fy — F, — F = 53,33 — 40 — 100 = —86, 67[kN]

3. AKcHjajHa cHia
Hocau Huje akcujajano ontepehen

Ykynuo 1 601
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MEXAHHWKA 2019 - Pjemewa 1 K/byd 3a 60/l0Bam€e 3aJlaTaka

4. MoMeHTH caBHjamba

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

Mg, = Fy-x; = 53,33 -0 = O[kNm]

Tauka 1 (x; = 1 [m])

Mg = F, - x, = 53,33 -1 = 53,33[kNm]

Tauka C (x; = 2 [m])

My = Fy - x, = 53,332 = 106, 67[kNm]

Iosbe 11 Ceaku TayaH pe3yJarar je 1 6ox
Tauka C (x, = 0 [m]) Ykynno 9 6ox0Ba

2
X
M. =FA-a—q-72=53,33-2—20-0= 106, 67[kNm]

Tauka 2 (x, = 1 [m])

2
X
My, =F,-(a+x,)—q -72= 53,333 —20-0,5 = 150[kNm]

Tauka D (x, = 2 [m])

xZ
Mgp=F,-(a+x)—q- (f) =53,33-4—20-2 = 173,32[kNm]

IMomwe 111

Tauka D (x3 = 0 [m])

b—a
M,y = Fy - (b+x3) — Fq-(T+x3) —5333-4—40-1 =173, 32[kNm]
Tauka 3 (x3 = 1 [m])
b—a
My =Fy(b+x;) — Fq-<T+x3>—F-x3 =53,33-5-40-2—100-1 = 86, 65[kNm]

Tauka B(x3 = 2 [m])

b—a
My =F4(b+ x3) — Fq-(T+x3)—F-x3=53,33-6—40-3—100-2=0[kNm]
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MEXAHHWKA 2019 - Pjemewa 1 K/byd 3a 60/l0Bam€e 3aJlaTaka

5. ¥Yaa/beHOCT Tauyke 0]1 OCJIOHIIA A Y KOjOj TPaHCBep3aJHa CHJIa MHUjerha 3HAK

TpaHncBep3anHa cuiia MUjemba 3HaK v Tauku D
b p J y Ykynno 1 601

xp =4 [m]
6. MakcuMaJIHM MOMEHT cCaBHjambha

Mgsmax = Fa-xp — F;-1=53,33-4—-40-1=173,32[kNm]

YkynHno 1 60z
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MEXAHHWKA 2019 - Pjemewa 1 K/byd 3a 60/l0Bam€e 3aJlaTaka

7. Jlmjarpamm

F, q

O
™
> ]

53,33 53,33 53,33

33,33

13,33

/ 3a TavaH qujarpam y
@ Q\ T CBAKM moJby 1o 1 60

3a Tauan 3HaK mo 1 0ox

YkynHo 5 6010Ba

-86,67 -86,67 -86,67
0 0 Ykynso 10601
0 0
/
53,33 \ I
| 1 / CBaka TaYHa BpHjeIHOCT
~ bl o 1 601
106,67 ||| L1 / 86,65
><:\ /’ Ykynuo 5 6oxoBa
/ N /
@ N 4
150 [ ||| [V
173,32
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MEXAHHWKA 2019 - Pjemewa 1 K/byd 3a 60/l0Bam€e 3aJlaTaka

3AJATAK BPOJ 2 20 6ooBa
3a XOMOTeHY paBaHCKY JIMHU]Y, IPUKa3aHy Ha CIUIH, TpeOa OAPEIUTH YAAJBCHOCT TEKHUIITA O] ,,X “ U
.,y oce.

y A R R
2
[}
1
TToganu:
3 R =10 [cm]
3R
*NUHUje Cy O3HAuCHE
OpojeBuma ox 1 go 4
Y X
[}
R 4
Y

L; =3R = 30 [cm]

x; = 0[em]

—3R—310—15[ ]

L, =R = 10 [cm]

R 10
E=—=5[cm]

Xy = 2

y, =3R =310 = 30 [cm]

Ly = R%2 + (3R)2 = /102 + (3-10)2 = 31,62 [cm]

R 1 Caku TavaH pesyarar je 1 6ox
X3 =R+ 5= 10 + o= 15 [cm] Ykynno 12 6og0oBa
_3R_3-10 o

L, = R%2 + (2R)?2 = /102 + (2-10)2 = 22,36 [cm]

2R 2-10
x4=7=T=10[cm]

2019 6



MEXAHHWKA 2019 - Pjemewa 1 K/byd 3a 60/l0Bam€e 3aJlaTaka

__R__W0_

_(Ll'x1+L2'x2 +L3x3+L4x4)_300+105+31,6215+22,3610

X =7,95
¢ (Ly+ Ly + Ls + Ly) 30 + 10 + 31,62 + 22,36 [em]
V. - (Ly*y1+ Ly y+Ls-ys+Ly-y,) 30-15+10-30+ 31,6215+ 22,36 (-5)
€ (Ly + Ly + Ly + Ly) B 30 + 10 + 31,62 + 22,36
=11,83[cm]
CBaku TauyaH pe3yJrar 3a Xc u Yc¢ je po 4 6oxa
Ykynno 8 6onoBa
3AJIATAK BPOJ 3 14 6onoBa

Beprukannu cty6 AB 3arernyr je y tauku C yxxanuma CD u CE koja ca muMa 3aKiiamnajy yrioBe off
45% y 30°. Cua 3aresama yxera CD je F; = 20[kN]. Konuka Mopa GMTH CHIla 3aTe3ama y YKETY
CE na Ou mwuxoBa pesynranta Owmina BeprukanHa? Komwka je BpujeaHOCT pesyirante? 3amarak
pHUjemnuTy TpaduyIKy U aHAJTUTHUKH.

I'paduuxo pjememe
YKynHo 3a rpa¢guuko pjememe je —

7 6ogoBa

TpokyT cuna - 3 6oaa
Tauan pesyarar 3a I?'T -2 0ona

Tauan pesyJrar 3a ﬁz -2 0ona

C U _ 5kN
F7 1em
Fy [ SKN
K FZ—KR'UF—5,8Cm'W—29[kN]

FE=CR-Us=78 5kN—39[kN]
r F=/,0Cm cm_

o
Sl
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MEXAHHWKA 2019 - Pjemewa 1 K/byd 3a 60/l0Bam€e 3aJlaTaka

AHAJUTHYKO pjelieHe

\ Z x=0
y
— F, - sin45 + F,sin30 = 0
0) .
" B F; - sin45 _ 20-0,707 _ 28 28[kN]
?7 sin30 05 7
45° |30 E. = F; - cos45 + F, - cos30
7 =20-0,707 + 28,28 - 0,866
1 = 38, 63[kN]
F,
E
YKynHO 32 aHAJIMTHYKO pjeliewe je — 7 0010Ba;
IIpuka3 cuiia y KOOpAUHATHOM cUcTeMy - 3 0oaa;
Tauan pe3yJrar 3a ﬁ'r -2 0ona;
Tauan pesyJrar 3a ﬁz -2 0ona
3AJJATAK BPOJ 4 16 6ooBa

Y Ttauku O [1ejcTByje CUCTEM O]l TPU CHJIE KOj€ JIeK€ Yy paBHU. MeToloM MOJIMIroHa Cuila |
AQHAJTUTUYKU OJJPEIM MpaBall, CMjep U UHTEH3UTET PE3yITAHTE CUCTEMA.

y
FZ Iogamu
F; F, =500[N]; a=30°
v . F, = 400[N]; B =90°
Fq F; = 300[N]; y=150°
B a
- X
0
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MEXAHHWKA 2019 - Pjemewa 1 K/byd 3a 60/l0Bam€e 3aJlaTaka

D -
F,

I'paduuko pjememe

_ 100N

F=

1cm

—

& F=7D Uy =82cm 2N _ ga0n]
. F=Sacm oy T

N

YKynHo 3a rpaguuko pjeuiemse je — 6 6010Ba;

IMosuron cuia - 4 6oaa;

Tauan pe3zyarar 3a ﬁ; -2 6ona;

AHAJUTHYKO pjeliene

X, = F, - cos30 = 500 - 0,866 = 433[N]
Y, = F, - sin30 = 500 - 0,5 = 250[N]

X, = F, - c0s90 = 400 - 0 = O[N]
Y, = F, - sin90 = 400 - 1 = 400[N]

X3 = F5-cos150 = 300 - (—0,866) = —259,8[N]

Y; = F5-sin150 = 300 - 0,5 = 150[N]
CBaku TauaH pe3yJarar je 1 6o
Ykynno 10 6ogoBa

X, =X, +X,+X;=173,2[N]

Y, =Y, +Y,+Y; =800[N]

Fp = /Xg + Y2 = 818,53[N]

tga, =2 = 800 = 8,619
9% = T1732 " @
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MEXAHHWKA 2019 - Pjemewa 1 K/byd 3a 60/l0Bam€e 3aJlaTaka

3AJIATAK BPOJ 5 15 6onoBa

Ckion ce cacroju oj anyMuHHjyMcKor ctydoa AB, mpeunuka 20 [mm] u dvenmune tmmnke BC
npeunuka 10 [mm] npuuspmhenux 3a 3un y tauku A. Oapenu nomjepame tauke C CKIIONA Kajua je

onrtepehen kao Ha cauuy. MoAylu eIacTMUHOCTH cy: 3a anymuHujym E, = 7-10° [N /mz]’ a 3a

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

"Q .‘_ :7 RLRCN & ‘f‘ "._.j'_r.“;_lf N

'\';}‘r & J

800[mm]

Peaknmja Be3e A ce onpelyje U3 yciioBa paBHOTEKE CBUX CHJIA Y MPABITY Y3IyXKHE OCe:
Y>Z;=0-> —F,+20=0 - F,=20[kN] Tauan pe3yJarar je 2 601a
Cry0 AB je ontepehen cuom:

Foup = Fy = 20[kN] Tauan pesyarar je 2 Goaa

W3nyxemwe cermenta AB je:

Foup -1 20000 0,6 Tauan pe3yarar je 3 6oxa
Alap = —5— = 5037 = 0,00545 [m ]
Al 7-109 - = ) n

AxcujanHo Hampesame cermenrta BC je:
Fapc = F4 = 20[kN] Tauvan pesyJarar je 2 6oaa

AxcujanHo uznyxeme cermenta BC je:

Aly, = Fapc 'l _ 20000-0.8 — 0,00102[m] Tauan pesyarar je 3 6ona
A - E¢ 0,012 -1
C 210112 7

VYkynHo nomjepame tauke C je:

Aly = Alyg + Alge = 0,00545 + 0,00102 = 0,00647[m] = 6,47 [mm]

Tauan pesyarar je 3 6ona
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