TEHNICKA MEHANIKA - STATIKA

REZULTANTA KOMPLANARNIH SILA

ZADATAKBR. 1

Odredity rezoltanty kom;:lanarmfl sila intenziteta Fo=5[ENT i
F,= 3[&N] koje noapadagu keuto telo, tako da napadne binye silg
qrade wedu sobon, vgae od GO°,

R-2.8

R = (Fef)-FR)

R*= B2+ F+2FF, cos @
R°= 5% 3°42.53.c0560°
R*=43 = g-=7 [nN]

G=ol+[>
A7 P -

sinf>  sind =B

Sind = %51’n9=%—._?g 03T = _/=00°

prb-d = (=3

e




TEHNICKA MEHANIKA - STATIKA

ZADATAK BR. 2

Dva konga se keecu du? obala kanala konstantnom bezinom, |

pomodu dva vieta vuku damac. Sile v viadima Jednake su
80 [N] | odnosno 96 [N] | a ugao ko one zablapajy gednalk
je 60"

llwil[i otpor W vede krelanju damea | :x_jlouedf b koge vzad
reba da zabvarg  sa obalama kanal se o

kre too pamﬂeﬂnt} obaloma rote da b se camac

""'ff(\'ﬂ=i+|‘h-
“?sr/ A Sx= 80 [n]
S = 36 [M]
4 > - oot
- /‘é A =60
v r
B zI’ ﬁ“"ﬁ
&h&/ .Eg' é-;'i- g&,
Sa : Sa R -Q'Fcf..-l-{%
sinf:- sinal  sind
Ri= SP+ S5« 09,5, cosB
%= 80* +aG 4 0.80-96G - cosGO"
B*= 0329G
R =463 [N} =459 63[N]
L Sa 8 o
Elﬂ[s——'ELSIHB =Iﬁ_ﬁ 0 = (bmg?
ol=8-p = o = 33"
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ZADATAK BR. 3

Na dru okna nalazi se covek tedine G=0,64 &N .

Pomocu vieta | prebacenog preko mepokretnog Lotura | dovek
dize teret od 048 kN,

a) Kolikem silom vbide Govek na dno okna ?
b) Koliks najveci teret on wode JPDCJHEI{ ? -

) 5 gy
5 M
3 B B
h -
3 &

- 5=Q a

4
a) R=0 = S+N+G-0
S+ -G=0
N=G-5 =G-Q
M= 0 64- 048
N= 0,1 [kN]
b) N=0, $=G = Q.-G
Qmm&: 0,64 [iﬂ"ll




TEHNICKA MEHANIKA - STATIKA

ZADATAK BR. 4

_'I_f:ﬁ_e!: Q= 30 kN edriova se u ravnotezy pomocy «pm{'{utega_ P
kojt y vivrécen. Uze, duzine 10m | tezine 5 EN prebaceno e
pr&lm nepokretnog kotora B Odrediti tesiny P protiviega
sile SA_T Se 1 S na ’ﬂrﬂ&iﬁ"\.fl.'mﬁ A v C vieta i sile na
njeqove) sreding R , Za slutyy -

@) kada se tagke A i C nalaze na istom nivou ;

b) lada tarka A zavzima nagisi polody

¢) kada falka A zavzima nognizi poloZay -

& = 30 [b]
=40 [m]
Qui=5 [kM)
AB = BC
b) A=A
G=0;+F
P=0Q-Qu
P=05 [tN]
Sh= @3t P
Sp- 30 [BN]
Se= 32+ P75 [
S, = P= 95 [kN]
g c=c¢'
Q+Qu=F
P =35 [&N]
S, = Q= 30 [WN]
Se = 32,5 [bN]

S = P =35 [ka]
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ZADATAK BR. 5

Remorker yude to E‘f—.lﬂpq. razticibih velidina . éiﬁ[:-:_w{ SU poveEani
viadima toko da slale ;{edm 20 drugim . U datom ﬂ'eﬁul:lrc‘u} vudna

a.iP.n. _rt'n:_nfﬂem jednaka 4e 1800 [N]. Opor vede kretanju emorbera
jednak ge Goo (W] prvog Stepa Goo ] drugeg 400 [N a
treceq oo [N]. Ng raspolaganyu stoy
moZe da prenost silu od Dop [M].
Sa koliko viadi treba spojiti prvi Slep sa remorkerom | drugy Slep
s prvim 1 tredi s dougim 9

vie ko&se 50 Siguiresay

F'h'z F'H

@ @ @
I L e gy W
Fr Fo “E

i w

Fe=1800 [N] 5 Fy=Goo [N); Ry 6oo ) ; Fo=4oolN]: Fuy= 200 V] - F,=0ho ]
R: Fy=g.~ B =0
41 Fu=F,-F, = 1800 - Gog = 1000 [w]

n- 2 Moo = 6 viadi

e

E-‘ FUJI_FNJt'Fuz:G

Py, = R, - Fu, = 1200-Goo = Goo [N]

M- 2 _ Goo
) . &

Fs Qoo ifi‘*ﬁdj
F-uz— Fw, - F..,a = O
Fos = Fup- P, = Goo-4c0 = 200 [N]
n, = Eu_;, loo

By = 2oo M i

4] —
F'.ls - Fw3 = f:"
FUS = F-NB = E‘cl':l I_H]
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SISTEM KOMPLANARNIH SUCELJNIH SILA

ZADATAK BR. 6

D vertikaln \aﬂﬂk{ EI‘A_ :"'Té: ﬂﬂtﬁﬂ‘]'ﬂm 12 ktgia ﬂ) shesena o

konac AC . Uga;::- koyi konac zatvara sa zidom Je o | a teiing
kugﬁe f Q. Odeediti sily & 4 Loncu | pr:'b"&ak N lﬂsﬁﬂe ha 2idh .

s _N __ G
sind0"  singl  Sin @0-at)
- sin'30 e
5" G osd ~ ol

R

—e

N= G222 - Ggd

s
 vacie T
R=0
P=RBT+RyJ
Be=2ZX;=0 = Swsfauig]-}\}ag - 5= N

Ry=2T:=0 = Sgn (30-d]- G=0 =
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ZADATAKBR. 7

Pﬂmi}fiu konca. edrZava se na %Eaudoi' E-t’i'm::u' rowni kugﬂ,a_ 0
tedine 20 [&N] . Konoc e vezan 20 opruznu vagy koja Poméuﬁ
sitv od 10 [kN]. Strma ravan zatvara sa horizontalom

vgao od 30°,

Ddrediti vgao ol koji konac zatvara sa vertikalom, | pritisak
N kugqle na strvw rovan

G=20 [&n]
S =40 [&N]
Y=3p°

oL =7
N=?

5 _ _N G

sin3®  gingl  sin {:‘;Bﬂu—_’-_k'ﬂ"-s,,{'}
sin [:'I.EUL.,{] = "%' Sin 3p°

S ASO eosd - cosis0sing = % SN 30°

il Ve oo = 204
Emﬁof.-#- E‘ﬁmi" o %

r:;}%ol+‘5§=5€nu!m‘—?.

“osd +2 = [Bsing /2

costll + 4 ~hosd = Bsin?,/ ;0 sindl =4 -cos
oS ok + 4 - 4epsd. = 3 — Beps?

Y oos*] — Acosd + 4 =0

cosal, = AEVIG-4:41 MEEM - _;,_

m5c£={i —%ﬁ:@ob
N=SERSe. = N=40\3 [&N]

Sindg® —
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ZADATAK BR. 8

Kopm horizontabnom silom Fy treba vodi drzalyy valjka da b

presad prag vising h=¢ [em] . Poluprecnik "'Rl]‘za R= €0 [om]
o Mjeqova teiina G =2 [EN]. ’

fu=? Mo
G 2[kN] Fo B e AS -,: R
1= 8 [em] * | [ [/ -o
R=60 [om] N - ; a FN
G
Fu Fu A

sind. N Sin30° %l'n{%‘ﬂd]

Fu- G224 - Gtgd

g-L

ftaaf = = M

054 =

tgd-Snd_ _cind _ Rond _ RVA- () Ver-etoehoat |oqp,p
£os, B- - _ =TT oo = -
JEE{:E g ® -,II"‘—E " o Bk R-4

P L N -1
tqd Go-8 T 5p - 0°7S6 = of= 29 gog°

Fu= Gtyd = 2. 05756 » F,- {1522 [kN]

o

-




TEHNICKA MEHANIKA - STATIKA

SISTEM KOMPLANARNIH PARALELNIH SILA

ZADATAK BR. 9

Homogen stap AB | duZine Aw] | lezine 2[&N] obegen 3¢ horizontalno
o dva h&@p& AC 1+ BD, 7g E{-QP 1€ chesen ¢ taiki £ teret P=40 [EM].
Udeh}éﬂn&'ﬁ AE F% iml. Odred it siley kanapima

.l'.l'n'.".".n'.".l'.l’.l’.fﬂ'i"_."

C D

" ZK; =0

?-.#EY{: 5A‘F‘G+55=ﬂ

5\}21‘:1;: _P%"G% +55'1=Eﬁ
g, -F .G

_— k=

4 2
Se= 314 = Sy 4 [kN]

21"'1-} %ﬂ"- P‘I.'G "5&
Sy 1242-4 = S, =40 [kN]

10
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ZADATAK BR. 10

0Taéke A i B ravnokrake dvokrake ?&Euﬂe AB obeseny su terets
tezina 3G 24 o 0 tadke C (AC=C0) teret teiime G.
Kolikim se teretom mora delovati v tafki D |

Ob= EE}\} da b polu a
bila. u rovnotezi ? pog
ﬁ = G_E -| a"'.—C-. 'FE:EJ ? E'_-D ='I-::I-'E
A [ a D B
Li4 i___uq‘f' b | L4 ZM,=0
' [P
w[ ] e a[ | 26l 3631GZ 26546, L /.4

Goda(iein 36

ZADATAK BR. 11

Duz horizontalne grede na dva oslonca. mogu se pomerati dva tereta |
jedan C =200 [kN] , drugr D= 100"[kx]. Raspon grede Je L= 4jm] ,
Ch=Alm). Na kom rastojaniu X od oslonca A mora dase nafaz

teret C da bi otpor oslonca A bio dva puta vedi od otpora
oslonca. B ? Ubicay teZine grede zanemariti.

C =200 [kn]
D= 100 (k] - /jb
]l‘_E'__J'll [ml Iﬂ:ﬁ, ¥ T"--ﬂf 5
- 2 L]
€D - 4 ) - 4 e
W=7
Fa- EF& 2Y=B+R-C-D-=0
Fi-0f = 3F=c+D - S22
o= 100 [kN] | F, = 200 [&N]
x;ﬁ _ B e
ZM, - Fb-mm(ué‘b)—cx =0
_FaAB-D-CD _ 400-4-100:1 300
C+D 000 +100 300

x= 4 [l

11
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ZADATAK BR. 12

Hﬂmlﬁﬁﬂﬂﬁ ﬂprifmtfﬁm aredﬂ. AB . duzine AOm , teime 200 kN,
oslonjena ye v tacloma C i D. Rostojange oslonca C od krajp A

grede jyednako e O m rastojanye oslonca D od kraja B grede
jednako o Sm . Na castojanjy dwm od kraga A grede obesen ye
terei P= 800 kN. Zu, kray A grede vezane je vie koje e preba -
ceno prebo kotura 1 zategnuto teretom @ = 300 N,

Odredity otpore oslonaca .

AB=10 [] P =800 [LN]
AC= 2 [m] Q= 300 [kN]

= DB= 3 [w] G= 200 [kn]
AP= 3 [w]
Fe,Fy= ¢
8] B
C D ,
A Al 4 # 3 _E
! P
] LP LG
ET TFD )

a 2Yi=0 : Q+F-P-G+F=0
2) ZMy=0: E-2-P3-G5+57=0

"'\J*FE-"-ED" P"-'G._Q g F';2+'FII:?GGI _Iu"l'{‘ﬂ
+ = =
0= 2F +7E= 2P+ 5G 5 OF. 47K = 3400 5K = Soo0

Fo = 400 [kN]
Fe= 200 [kN]

12



TEHNICKA MEHANIKA - STATIKA

SISTEM PROIZVOLJINIH KOMPLANARNIH SILA

ZADATAK BR. 13

Homogent stap AB | duZine L, tezine G ostanj. se na vertikalny z:d kyem B
i napod keagem A. Za, krog A vezano je lako uie, koje fe prebacenc preko rmfog
kotvra. K o &i drgi kray D visi teret @

Odrediti vgao koi stap AB gradi sa. hovizontalnim podom alko o 6/a-205.
Odrediti ceakeife v tatkama OSPAvgan‘lh ako 4e Q = 20 [kN].

Trenje zanemariti-

Q=20{N] , G=0Q-2/3 =403 [kN]

SX;=0: Q-Fa=0 » Fa=Q=20[eN]

TVi=0: F-G=0 72 F=G= 40 []

$M,=0 : F¥sind -G cosd =0
Fb'""lOL:%GCOSJs

sind . G
wsd ~ 2F,

| = 20 _ =
Yd=rn "B

o[,:arct%ﬁ) =e0°

13
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ZADATAK BR. 14

Homogent Stap A8, duiine L i tezine G, zalobo j& vezan u tadki A

U tackr D [Eﬁ=l.e’ﬂ phesen e teret B o na ko) B Stapa deystvye
koncentrisana sila F upmwno no osu Shopa.

To, ravnoteini poloiay stopa. odreciti ugao koyi osa Stopa gk sa.
vertikalom { silu v Eﬁuuﬁgmj ako &TE (G =50 kN, @=4F=3G CL=08wm.

M-

0: FAL-GEsint-QEsn¥=0/4

AF = (26 + @) sin'¥

2Y=0: -V + Q+G-Fsiny=0

‘T‘:Q*'[:J_Fi = + —i 2?4
A 1-Faw'f = 3g ;3 EDG

o
Ta =477,5 [kn)

14
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ZADATAK BR. 15

Hamuﬁeni %‘cwlo :E'.FE:vl dugine L tedine G| yezan e Erﬂﬂém A zﬂlﬂaﬂ;@m
20 pod. "Drug{ nEegov 'P.mzl' B vezan e vietom za z2id. Lm‘l' B g{nm

wist teret @ Odeediby aile veza alo stap gradi ugao of 2a Rori -
Zﬂﬁtﬁbm1 a uZe Uge0 (3.

V2Xi=0 ¢ =Xa+ Scosh=0 » ¥, - Soo-;-.[::.
B2V =0: Yh*G-Q-rSsn'nl@-(} "\ffﬁ’r{@—‘ﬁs'mﬂ:
(M0 ~G50sd-QKeosd + S Ksin (A-d)=0
g - (6+20) cosel
Zsin(p-d)

e S,

N v _ (G+2Q) wsd
1 L—_ 251-{1[&-3‘1&'5""5‘1’
By Y - _ (6r2B)eoud
1> Ta=Gra DsinB-d ) sinfs

B e S

15
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ZADATAK BR. 16

Hamoae“a' prizmabicn Stap AB vezan je trajem A zqlavkasto zq
zid  a kroy B pridriava vz BC . (sa étapa zbvara sa vertikalom
bgpo od 60°. Ugao ABC= 30°. Tesina Stapa iznosi G= [&N]
(dcedity brojnu veednost | pravae | smer Ofpura, A sl oy ufeﬁ;Sﬁ

N 2X=0: Ko~ Sg cosB0®= )
2 ZX;=0: Y, -G + S4sn60°= 0
3§ ZMa=0: Sp'AA -G ‘L—Bafnsﬂ} 0

5‘& [ E _fl_'iﬁ‘_.ﬁ\.ﬂ Gﬂ"

2 AN
JT,.E:=' AB - sin 30°
e . & ﬁ
g G BE sme0” G 3
8 2 AB sin30 ] ﬁi

o
ﬂ'b KA=SE|I'SE!::ID'5 G%_iﬂ = :{A:G%
A% = G-Sysin60-G-GEE = Y, - a

16
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ZADATAK BR. 17

0 Stap AB |, koji se moze obrtati oko Zgloba A pheden jevtackl B
?{}mﬁ-fﬁu konea., b&ﬂ G, tefine 4 kN, Za bray B Stopa AB veman ge
drugi konac koji fe prebaden preko ﬂﬁpolareknoa bobura. D 1
zategnut teaom od D EN, Duiina AB < AD Teding S

€ 2 BN, Ddrediti veliding
stogati v ravnotedi.

tapa Jednaka

_ U%En_ s DAR = pri kojem e é.'tap AB
Trenye Zanemar ity

P=0 [

. 2,20 ¢ PRBsinp - QBsind-G A sinT = 0
G . A Pﬁm[ﬁ = (&-* %) sin®
oo Dainf= (44 5] sl
‘:“;I'nlrﬁ = ain T
p=

AABC - §CABR=90-T

90- 1 = 180~ d, d=Y=20 fenl, S am_ane
o+ 2[> =480 }? o +27 = 480 j > ST=90">
T=[=30

> ol =120°

17
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ZADATAK BR. 18

Homoaen: SUEWP :Q_EII dufine DL tedine G . pgs&w@len Jeu Unufmé.'ﬂahei
glathog polukruznog prstena | poluprednika R=L v Vﬂrﬁi'kﬂﬂﬂﬂi
rovii. Noa kom msiﬂpru'u AE trebo d

upravno na Stop, da by zauzeo
'-E.JC&‘P-& nalazr na veboy verd
Odredity reakene v

Eg,‘s.{?ucwatf aillom F -QG}
'Pﬁlofu.‘l' ravnoteze toko da se kray A

kall sa centrom ,P{;L)kruz”np% prstena ¢
tofkamg, Dﬁﬂangjargdd 5."{0,[:,0.__

+

focr AB=2L ; G
R=L
F-26
) ZXi=0: o= Goin4s® = Xa ='G% -|i
- - F;= El
R N
NIG=0: Yy- Geosss - 2G+1E =0

G%-6E 95+F -0 = E-0¢

) ZMa=0" G Leos4s +0G-AE - F-LV2 =0
ZLZr0g AR -0@LT = 0
ML+ 4AE - 4B =0

LAE =35 |
e 22,
E-_ ‘{t L"'ﬂ.,ﬂ'SQIL

i N S

18
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ZADATAK BR. 19

H(}mc%ﬁrm. pravougaona ’pfoﬁa ABCD | tezine () | moZe Se obriali

U wertilﬁaﬂm‘l‘ m.w.fnhi oko nePgmrEnoa zgﬁaf)a A . Ploéa, se odrzava
v datom ravnotenom bfﬂjb pomocu viadi qu;a sSu prehaﬁena
preko glathd nepokretnih Lotvrova £ ¢ F | zategnota silama

ponente otporo 2loba A
. levo v zlegnuto silom od 50 [EN]

Odrediti intenzitet sile P i bom
Lada AE Q = 0p0 kN

Los Lf:

o -

cuE-iE"--'ﬁ-r:: N 2
CR R =

AC=d=C5m

M ZK{" 0 ¢ B0-siny - POUELP‘l'Kh:G
22X =0 S0wsY+ Parnf - +¥, = 0

Ty
NZM =0 50-4+P.3-200-25=0 = P= 400 [kN]

Ay = K*“'Sﬂ'%“'ﬂﬂﬂ'ﬁs‘ ,
7 = - . a3
1= T.= Dop bD%—mﬁE X ‘f,\:M

F,.\"\j AATE = 50P00% = 50Vis2° - 501(E [4N]

t%o!-" %= o9

X, = 50 [4N]

e e e

. 50
of marelyd - GBR' £ Lo (1]

19
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ZADATAK BR. 20

Homogena peizmatiéna greda AB, duiine 4m  {ezine 20 kN,
vezana fe v tacki A gglavkasts = zd, o krajem B oslanja se
na drugu fwmage:nu prizmaticny gredu CD | duzine 3 m
tefine AG EN. Greda €D de poduprta v taéki E a v tackiD
I zgﬂlwﬁaaata vezana za zid. U tadkama M ; N deystvuyi
teretl , svaki po 8 EN. Odredidi otpore oslonaca.

FJ F, & IF"
il A

AB: 1) 2Y;=0 : Fi-Que-F, +F=0

B ZMg=0 ¢ fod-0g2-Fui=0 » Fﬁf@fﬁ'iﬁ—ﬂlﬂ ;=12 [6N]

A2 Fo= Quat fy=F = 2048-12 = Fy = 46 [£N]

BD: »2Yi=0: -F«;*r Fe- QR +F=0
&) Eﬁ;ﬂ; ~Fy34 Fe2- 0, 15-F4=0
Fe '!f{?JF%+ gm']'-E'I'-F“}' %{3'4‘5 ¥ IL'Ed“g".‘_&'\l > FE*‘H:| [&H}

T

A7 H=FtlotR-Fe = 16+t16+8-40 = F, =

20
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ZADATAK BR. 21

Horizontalna greda AB tezine Q.= 20 kN
zid zqlobom A slana se na eslonac C. Zg kraj B grede
zglobom ge pricurééena greda BE | teiine G,=40 kN, ko se
ostanya ma ispuet D. Pri tome g o Gg - 5AB DE=1BE i-45°
Odeediti reakeje oslonaca . o '

Y .
) pricuricena. ge za

£ 4
: |
A C B Xy
tﬂ 2 B
Xa A i ?: Bt _,
IT lTa
A E.‘ E:
GREDA BE : GREDA ,!TE,'.
N 2X;*0: Xg-F sind =0 N ZXi=0: Xa-Xg=0 » X,=Xg=15 [)
Ke= Fysind HNIT=0: n‘GﬁFﬂ_T&.:‘G
DZY-0% Ya-G, + Foosd =0 FIMWO YRR 3RE-6,3 B 0
Yo=G,- fpoosd = %{%Eﬁ-ﬁ) =3 (320+95)
N2Me= 0: B 25E - G, 4BE cosd =0 F=52,5 [EN]
Fo= 3 6,h cosdl 2)% Y= G~ F. 4+ =00-52,5+25
Fo=%-40-2 Yo= = 7.5 (]
Fo= 21,2 [kN]
P e "
A > K= 15 [kN] i Vst = 46,77 [k

e i e

2= Yg=25 ![’ﬂ”}u
e e

Ffm =2315 [,EN]

e T

21
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ZADATAK BR. 22

Dva &omogen.a stapa AB i AC oslanjagu se v tacki A ma aﬁg{kf
forizontalny z2id i msLan;‘a‘{u se jedan na drugf. U tagki B odnosno
C | Stapovt se oslanjaju na vertikalne zidove .

Odrediti razmak DE izmedu zidova P kojem ose Stapova | u

Tov noteznom polozayu sxéﬁemj eaqupcqu medu sobom vgao od 30°,
DuZina §tq_fa_ AB-a AC=b . Tezina Stapa AB jednaka s P,

o stopa AC jednaka se P, . ’

DE = (Lcosd + beosd
d+(®=90"> p=90-d
e B =03 (30-4) =sindl |

DE - aced + bsind (%)

S

o=
SRS S S

e

(5] X
.Dl/f{(( 7777 rd 7 7 7 i E
Fo B A C Fe
a ) XM: X*z = Fe.= o (*%)
Pz YA:YA1+YA2=R|+F>2
A X A A X“z
I‘ﬁ T\r'“z
- T
IM=0+ P1%cosi-ﬁ1acosi+xmasu‘nd=O', ZM.=0; f’z%cos(&—‘ﬁzécos[&+xa2%sin{6=o
ZXi=0: FB"‘XA"—'O = FB== XA., ZX{’O;FC—X;Q:O = F;-'=XA2
2:=0:%,-P, =0 = Y= P, Z=0.%,~0 =0 = Yi,=f
ZMy=0: ﬁas\‘nd“&%ms&?‘:—“ ZMa=0: Fc-%sin{%»*fg%-cos[ho ,
F.p cosd _
B azsln‘i xf“ F*P'CO_SE"XﬁZ

¢ 2 Psin (5

cosd @S T
9= F Dsind 5 Rsine

Ptap=Rlgd ; oep=30"= B ctgd = Rtgd |
A% P,
R [l
cosd = 1 =

V—'H-{g‘ol W+% e +6
Bd _ Ve
m‘la’-al—VH%;_ m

V>iDE-q B,y B _ aftbln

B ok Vet

Sind.=

22
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ZADATAK BR. 23

Homogeni prizmaticni Stap AB | Koji se moze obrtati oko horizo -
ntalre ose A | oslang se na omotad glatkoq valjka , precnika
Or. Valjak lezi na horizontalngy covni o vezan ge pomocu kanapa
EC za tacko A. TeZina §{:0Jpa, iznost 16 &N . Duzina gf;af‘::.q_

AB = 30 o kanapa AC= 2.

Odrediti silu S v koncu | peiticak Stopa ng koglo ' otpor zgloba A

(A E3

g 2%=0° X~ Neos30°=D
NZT(i=0: T, -F+Naindar=0

N=G% = 4@ (k]

4 Xu=Neos30'= GE}'% 5 Kf%ﬁ =w
2= Y, « G- Nsin30%= G- G%% S a[—’glfﬁl = 12,54 (0]
F- X - Fomal)

d-2 =22 a009 5 d=G4A4"

i

SeinG0°= NenB0® = S_N = 4(3 [E«:N].

Fa= G, + 2NsGo® = G, + N

23
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ZADATAK BR. 24

Greda AB, duzine L=0.8m | lefine G- 100 kN, vzidana ge v aid 1o

pod vglom od o= 60° Ng njoj tedr cilindar teiine G, - Ago BN | kg

dodiruge gredu y fagls E L ol Cemu g&¢ AE=a=02m .
Odredrly rmkcqe VEZL,

ClLIMMR
‘\E:}{ftﬁ: FH'_FEEDEJ..=|:| $FH’%FE
2] sz= 0 F,:SI-mt"’G.Ir— 0 = F[':= _5.1. .EEG

F.= 207 &5 [kN] - F FN 103,92 [&N]

e e

GREDA AR :

V2IXi=0 ¢ Facosd-Xa=0 = K.ﬁf—nj'ﬂﬂﬁvi =G Ctﬂii : }(A;’tﬂi,ﬁﬂ [N]
N3M=0: T -

Fesind - G=0 = Ta= G+ Fesing = G+-~—5md’
Ta=GrG, - *[;= 260 [&N]

i o e e e .

Fam VK2 +v2 = 298 67 [kN]

— e

e e T

ﬂZH;O.fmh—F-q GEsMi=0

h G"EII’EEL Gl - 501 o
Ty = 97 [ kbw]

o i i T e

24
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ZADATAK BR. 25

Homogen Stap AB, tezine G | dusine 2R | zglobno Je vezan v
tafki A a v tacki D oslanja se 0 glatku kugly , poluprecnika R
i tezine DG . Kugla je vezana, rLErasi‘E%l-Il'm'm vzetom duzine R
zo. tocke A

Odrediti vgan o Loji arad Stap so, horizontaliom osom u ravaote-
ZN0m, sp{:.h':za%'u ) rmkc{&'u %Lobu, Ay Prf{:l'ﬁalk §{33an na, EUEIEU,

LI A S S S NN S N A B )

e/

2EY I.'l,

0 2X;=0% X, -Nsind=0

) Z¥;= 0 Nsind — ScosB=0
02X =0: a-G+Nwsd=0

2‘}2“‘[‘1—: ) - Sainf-Nuwsd-2G5=0

2 ZMa=0 N-F& - GReosd =0 M-%ﬁtmau{ ) = &= NEE& ;
Yo E{.A = Nﬂ\'ﬂdl_ = :{_,._ = Gz E,fnﬁé?u_ r‘-_ﬂ—h_F—u,_?—:lir‘\_Fr
ﬂ i :T.u_'-_g - Neosol = G~%ﬁmsz£ = G{'*F-?cﬂs’af} = 1807 (d +307)

e e e

EH.&"G P QGKC—- 5&:‘_= U = 2)5¢=}¢

X=Reosd = ¥o=3X=FRwsd (]

¥e=0R 050 = 2R cos [180™ (+20] = - 2Reos (d+30°) =
= ~9R (wsd st - sindsinde’) = - R (V3 cosol —3in4l)

o= R (sindd - 2 wsd)

(#)= f‘éfémﬁai =@ (sind -1 cosd)
5 - j—

Singl [E+ﬁ) 0 ol IrJ'Jr: s o

fd=3 = Yool (1am) 5 o = 6505 s g1

25



TEHNICKA MEHANIKA - STATIKA

ZADATAK BR. 26

Lo, retetiasti nosac prikazan na slicy

a) analitickom metodom edrediti otpore eslonacq | sile u $ba povima ;

b} metodom Kremone ﬂdrE..dl.'{.l; velidinu 1 karakter sila §{nPﬁu|'m,l esethe

c) wekedom Eitera odredibl welidinu ¢ kambter sila o gtﬂFﬂ‘Jl'n‘lq U -‘.DFESeku
R-R resetke .

F=40 (k] | F=G0 [kN]
a=D [m]

a) Analiticks metod odredivania otpora oslonaca
NEX=0: -~ +F=0 = X,=F =g0[kn]
2 3%=0: Yo 0F +F, =0
320 ¢ Ghd -F3g~Fg hd-0 /a
Y- F -%‘ = ho- {:3{'_9 < Ya= 25 [kN]
Fa= U2+ Y2 = Fo= 65 [4N]

d= avrctgj’?: = arc tg‘{-—fﬂ
Do B 26, e 55 k]

i i =
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¥ Grafickt metod Odreﬁwanéi:l otpora oelonaca

| |
| |
; ! E
D B _éq_l T .r.’|'
F: C %__4-_ ' L 4G U = Am
- 1em
-?_._,_,.--"
'1 .
__,_,-o-"'-'-w
A g B
A
l\\"“-\
'iE\ [ E‘u FE
SLA Verizni poligon
Z ; U - 20N
F ..-;-' 1 Cm

SL.2 Plan (poligen)sila
Fa= Up- &0 = 65 [&N]
Fo= Up-de = 55 [&N]
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+* Odredivanje vautradnjik sila (silo u Stapovima resetke);
- analiticka wetoda ravnoteze &vorova —

gvor T

Ul

N ZXi=0 © - % -5,c0545+5, = 0
2) ZY;=0 : Yp-5,sin45°=0
S= 2= > 5, =05V7 [kN]

sin45°

Sg= Xat+5,00545°= 60 + 25\’2’52z > 5, =85 [kN]

“)ZX\‘O N -52+5G=0 = SG“—SQ_=85 {&N]

S ADA (Y 53-}'-:‘-.—.0 = 5535-40[“\1]

NZXi=0: F+5,c0645°-5,-55€0845°=0
l:?_'l-s,"r—:' —94-55%2 =

S4+95%2 = g5
2ZY=0 1 S,5i145"+ 55 51045°-S, = g
S = -
s %@41 =40V2- 2513 - S5-45VG [kN]
. i
125,=85-1S¥% > S, -0 [kN]

AZXi=0: S4-5S8=0 = Sg=¢, =70 [kN]
NZY=0: <S20 L S, -

4} ZX{=0 N "‘SC + 55 00545°‘+ SaCOSZ\SO'P 540 =0
85415 +332 45, =0
SaZ+s,, - 70

D2V =0 -SgiphS°+9ySiphS =0 > g =5 = 4512 [kN]

-
N> Sp=T0 - 150 _23 => 810'-: 55 [EN:]
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f'ﬂ B Zh;=0 ¢ 55- 5q00845° - 5 00s45 =0
Sg riﬁ K Sﬁ% =gg-—53%
_@ V_’ 5= 83\2 ~Sg = Y017 - 4512
3y S0 E’{g: ESﬁ T_th
1
BZY:=0: - Sg5n45° -5, +ShemiS =0
541’51'2.%_ “53"'-2_% FSE'{‘E%—‘ISG%
"= "'I-ri{:l [%‘:Hl
Evor VI
o NZK=0: “Su+Sp=0 = §.-5_.55 [kn]
|5“ . e
‘_S'm 54.3 X jl-":IELT'-I..{:I. - 5'11._ F-;. = l:l - ‘5{.1_ = Fq = ‘40 [ELN]
F,
cvor TIL - PROVERA
'y NZXi=0 © Seos45" -5, =0
S2 558% - 55 =0 v
2 22T =0 F-5,sm4c =D
Fe 55 - 5552% =0 v
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b) Krﬁmﬂ“iﬁa metodag, {gmffé'lm‘], ndﬁemnﬁ. cvorova,

F I _4 ¥ 3 W i i.Et%H]
1,7 3 7 12 A a5
I 4 ' |z |35
A Il & ¥ W TR Al 3 | 40
T — 4 70
5 1
G | 85
T s .
B it
RS
o |55
A Ao
12 | T8
St.4 13 |55
¢) Riterova (grofoanalitidka) metoda, preseka,
)
B s X 2Pem0r Gt Xoa-Sea -0
NS, SerNeKiessiw]
wa/alad N PMaz0: ot G+ Sy gh- B =0
IL e T 54 =0G A -E=T0[eN] » S,=-
K 1,-;_1-—-5'——-4 Zﬁmfﬂ:h-ﬂ.*ﬁﬂ*%-cuﬁs%g’ﬂ T
sL.5

Wz
e Bo5ye 15 > 551 [l

i i

30
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ZADATAK BR. 27

Ddceditt sile v £Yapovima date reSetke opterecene silom F

kao na =lic .

_E___ - Fa - Fe
s5in20°  sind0® sineDd”
5 - br. stapova _ [ sin30°
1. = br. vorova, Fu= ainic E =0F
- _ ‘.SI.II'I.G-I:I-I|I
Smamd Fos F Ginaer > Fe=VBF
S=2-4-3 = g5
I évor
¥y ) 2% = -5, ws30°+ S, =0
S |F Sy = S,%
5 \:1—’:. )27, = Syonv0’-F=0
S‘q.= QF ) E‘;E-z Fﬁ
I cvor o
m— o & e
5, | NZX; = S,05%0'~ 5, cps50' - S40580°=0 1
Do, D2 TS s SipR0" - Syspn’ =0
Sy S 29,=0 = S4=0 ; S55=5=2F
T cvor
4 NI = Syes20"-F=0
i“—l-w—t. Fh753E2:2F% =2 szFE
s T * o
: Q\E-; 2)2Y; = &¢- Syein30’= o

Sg =E"a'% = Se=F

I Cvor -~ PROVERA -

-

= e e

NZR = Focosz0" - S,=0
BFE-FR-0 = 0-0 w

) 2= ﬁ;amlﬂ"—ngD
$-F=0 = 0-0 w
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ZADATAK BR. 28

Frosta ‘éﬂf:f:lﬂ- , raspona. & [w] opterecena Je datim terebima
Racunsk ( graficki odrediti etpore oslonaca 1 nacrtaby dijagrame
nopadneq momenta transverazalne i aks-i&hﬂne sile  Kolikr &
méua:'{ napodni moment | v kom preseku dqé’tvugt?

-t
2T
| T -
e E=4H e =
IE=3M -t
A 4 5 _'____.-"" .
::,-' - = . .
S e
T — ]
A e C
i A
b |
0 I

T I IREE [
ERENIRREERRAR!
| IEEERERER !
| B 1] 1
| i
[ ¥

9ZX=0; Xp-Res3o’=g » Kngp:.sEG“u;% = Ka= 52 [N]
H2Yi=0; WB-F-Rsin20™h-0 = T+F= 10

H2Me=0; a-B-F-6-F -4-Fsin307-2 =0

BYa ~ GF, + 4F, +F, - “Mp=5 [N] ;[F5=5[N]|
Rl [R=T2(N]  e-% o g.4388°
: .

[
Me= %2 =10 [Nm] o M=y 4=F0 = 44 [Nw] = Muax
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ZADATAK BR. 29

Odrediti otpore odlonaca 1 nacstaty staticke Atdag]rame proste grede boja je
U tagki C ekscentrino opterecena, vertikaloom silom intenziteta, F=40 [N]

lF

y M.=F-4=10 N
A :‘_Vi‘_q B mc Foﬂ m
¢ NZX®

% _Q‘mmﬁ;,‘? A il '2’"' “"I Z)ZY-.:O ? FA+ FS: 10

A 2 g DNIME=0: Fg-F9-m =
f © 1 12M03 Fy -T2 =m0

A Q)FBZQ_FTmC

0=

6Fg= 30

fe=b N ; Fa=5N
Ma=0
Mg 1= Fa-2 =40 Nm
M%.J:FA'Q'* T =20 N
Mdc,d: Fo- 4=020 Nw
Me=0

33



TEHNICKA MEHANIKA - STATIKA

ZADATAK BR. 30

NesaC A je opterecen dalbim teretima . Nacrtat: staticke dyagrame |

A m JR=DEN
U= N : i
en 225 R=0EN

™ T 71 15T

P ."‘:l."!g._,.—'I—-.:I
J{‘”lﬂ:i|ii;.‘;.|4|‘§5§'|;|rH,JJ X

]

NIN=0 - Kp-Feooit=0 > Xe=2 8 5 Xe=3 (k]

N2N=00 Ta-Fy-F-Rond't =0 > tFo=24+0+24 ; F=24=hkN

i ) Yh'l‘FE':‘:}-r
H2Mg=0 Ya 16 - K B-F-3-Fsndd.2=¢

0Ya=32+642 =40 =  Ya=4[kN] Fe = 3[kN]

FasyxZ+Y,2 =13 =4 36 [kN]

I e

b ascty 3> = 666"

—— T T
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* Mapadnt mementt v Karakteristidmm tadkama grede :
Ma=0
Me=Yo d4-Fpl=a-4-4L =46-8 =8 [kNm]
Hn-ﬁ-ﬁl-q =46 -h G =8 [kNw]
Me=FR-2=223.2=0 [ENW]
M.g: ]
+ Transverzatne aile v poljima -

ASC ¢ FreYu-god Ff=a=4len] | Fr| =0

i

DB : Fr=F=-20N]
BrE : Fr=Fy=2 kN

# Napadmi moment 1+ bransverzabea siba o preseky m-p :

O .
Mpp(1)= Ta-x -2x "E:r. =hy-Fu ;o xelealm

MlcsAm)= 2.5 [ kbbm]
M(=2m) = & [ENwm]
M{;;gm‘i.— 7,5 [kNw]
M (=4 - 8 [ENm] =

j—fnx.

T

T?r 3'

Frt};:ﬁ\}:\rﬁ-ﬂ '{"I LhHJ
I:".' LI:""'“]'_F"L =0

AM (x)
ey

=0 = 4 X0 P XA m ] M'L._KE‘}s Mnu[:]=8 U‘J‘\Jw}

* Muan = My =10 [kNw)
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ZADATAK BR. 31

Odreditr otpore oslonaca. | nacrtaki stakicke dijagcame pooste grede AB
kojo 4e opterecena gednoliko raspodeljenim opb:rec'endem \ Spregom sila. kao
Z;/L(J (Sé. pnquw.o na shicr. 9=1 UzN/'ml , F=3 N .

i o i e wm
[T Mp=F4 =3 kN

2. i.".'v.. i) 3%=0
‘ B 7_\2T=0: FA"F?"*'FE =0
X Ffﬂ Fe=2
NIMp=01 E6-Mp-F-4=0
GFE:‘mb'\'Fz
GFE=S

Fe=2=0,833 kN
| 2) > Fo=1,166 kN
| Ma=0
‘ Me=Fa2-F-4 = 0,332 kNwm
Mot = Fab-Fp-3 ==1,336 kibw
Msd = Fu-l-F-3 + T = 4,664 bw
MBd = Fe 2 =4,664 kNw
Mg =0
M(%) = FA-x-Q-x-g S OSX =0 m
M%) = Fax - 5 9x* =4 166 x - 0,5x2
M (x=0)= Ma= 0
M (X=4) = 0,666 khwm
M (x=2) =Mc = 0,332 bNw
dM(x)

ax

AZtX)= O <> ")‘Ge_xc:o —") *e=1‘166 ™

XC € {0\9.] wy

M (xe) = 4,166:4,166 - 0,5 (4.166)?
M (Xe) = 0, 68 kNwt

M”Q‘=MD‘A=Q\GGL\ E,U\M
FT(;):‘-*%&-"L«.\GG-:L , 05X Dy,

= 1,«66 -X

36



TEHNICKA MEHANIKA - STATIKA

ZADATAK BR. 32

Lo, prikazany @lredu 50 prewstom, odredi £y %ra{jrc"ku' \

analitidki otpore oslonaca . Madi prasan resek |
waertabi staticke dqq%ra * f |

me
A |
- '1|'_‘rl1 | ! "”{H
. FAN . getiy I At
L1l 3 [ ] ] e R,
Ll_f_q'.fﬁ Mo —_ !& '_",, fﬁ F f__,--'”'..'q.. F" |[|| Fﬂ\ I:j'%} :j_}| l._N
- s s . -___.a-' P I _
wo P fefeR)=nkN
~ 3 -1
‘i";%‘:\'n___ —_ . [=
\‘Qx\ -— -
™ £
\_\‘HH i F
S 2,
LN ) Fe
\\ e
~ I F
1

1] E"f.'=ﬂ B Fh'I'FE,,:E'i‘L'-F{'I'E-ﬁ—_F/ == F&+F3"'G

2 IM{=0 0 GF+5R-43.4-2F+294-0 = 5F,=40 - Fp=0kN AT
¥ Odredivange Opasnog preseka :
Fr=0 2 -24F - 4-9 (@) =0 = z, = 3m
M{Eh:ﬁ"Mwag"' F-Eﬁ-ﬂ,-ﬂ‘f*l’:-{% = MHGM'E 5 ek
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ZADATAK BR. 33

C—irada, ﬁBC.D }du:’ffng L | sa dwa Jednaka prepusta A | opterecena,

e po <eloy duzini jednoliim opterecenjem @ = const.

a) Na kom rstognu L teeba postaviti oslonce A 7 B da by
apgﬂﬂutr?ﬁ vrednosti maksimalnil, ﬂpﬂi‘ih‘#m{x ] ﬂf‘aﬁt"“'ﬂ“{h
mﬂﬁ:admﬂ; momenata (tav. granidne vrednosti) bile Jednake 7

o) U kom odnosu, v tom slydagu | stoje dviine prepusta € sq
rasponom osleifhg [ 7

Z

i | fg=mn-5{.. L={+2c
EIEIEE SN ERAEEE -
JODOOOTII I, f-fe
S S L A =gl
e L —

A ZMi=0 ¢ TuaFy-gl-0 + F=Ry=isl
Muin= Ma= Mg = -5 0% 7 = EJET;?%[L- 0y
M= =5 2 (L-t)*
Muac = M(§€) =304 (cr) +55-L - 54 £ -
Ttpictbgclatdoll-Lggts
- b (04950 )0 + foll-F ol
-4; 2 (2Lt + )42 (L) ek gLl -2 ot
EEL(ZE"L)
Musial = | Musa] > (L 0751 (21-1)

(- 4Lb+21%-0
L, = ALgVigi-at
iz 7

i

=2LELV2
lel= 1= (0-v2)L

B) L=ls0.c = {={2—ﬁ‘](ﬂ+2»c]

A :
;= 0,347
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ZADATAK BR. 34

Ddcediti obpore oslonaca C\ D proste grede AB pusredno cpterecene v tadkama

A ‘ E prostom gredom. MN na koju na sredin raspona degstvuge cilg, F, koo i
aom Futacki B, F=4 kN,

) f MN: FurFu=F=4 : Fy=F, =2 kN
N
F = = X = —
T x ) l F: Fu=2kN; FezfFy=2bN
PR NEVN V. 7 L
—re——sm oy m | 9)2Yi=0: F+fy=8
Fa F : F e
% c Jé!! > | Y IME0: -F-5 +F 4-Fe 2+ F1 =0
(A B 4F, = 5F + 9F. R
-4 |
" @ :)\ AFp=90 4+ 4 -2
2 4 biFy =
(1117 4.1\ } | ) tFy =22
AT F=55kN ; E=25kN
1IN L Uiy
£ l( M,\=0
@ I(?' F Mcz—FA"\ == 2 kN
" !‘rc',. 1 T L ¥g Me=-Fa-34R%-2 =6+ 5=-4 kiw
AlE ANEN | Mp=-F 1 =-4 kN
] ‘ Me):O
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ZADATAK BR. 35

Za dete opterecene grede | F =2 kN R=AWNL£=-3N radunsk

! '%(m-%f"*i odredik Gt‘pﬂre_ oslonaca . Dijnaram vapadn o)
nacrtaty za pbe grede Ujedno e B nenta

= PkH F=1kN Fos3kN 5
| . ' u @ ] G A
Al E’ S ) F="'IE'M E
g | A - i |1.C
I - S
| IF‘__ P “L;:i.-;::.;.__.__ﬂg; — fv A
: I L Fa. b .'“\.. f ;
! i ,_,r"}"\' H‘I-ES.LE_ Fi': 'll'n
! _’/.“ : £t e ]
e I 1 -
ol il Bl 7P
i FT ll.JII 'L‘.N
o SFTBITIE (@) o Yerios
Al o | o
— i YF,
I p

F¢+Fpaﬁ—ﬁ-%=0 + +fh=0
EMD“G,-‘F;E-!-F:,-.!H—FE-Z-EI » F=3kN | F=3LN

ﬁﬂﬁ& Z0=0, FurFa=-F+f - FatFo =0

EHEFGJ—F‘__-?\LFH-E*FD-:%-G = Fo=GLN =gy
=, e

Mie-£.2 = -G Litwm
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ZADATAK BR. 36

=

Za dati Gerberov nosac , opterecen teretima. kao ra sbici | ragunski
1 groficki odrediti otpore oslonaca | nacrtody staticke d‘{iﬁgmme.
Odcediti poloZoy opasnog preseka | izragunatt brojnu vrednost

najvedeq napadnog momenta U kojim g presecima mapadni
moment jednak nuli 7

m U, =1kN
= o om o e
— 'T F,‘=1kH 1 F:.=1kﬂ -
=ﬂkH|||i"|| g —— *g:ﬂm_
EANRIESRNTAN " s— i
oo A 72 }: 2 %“1"*( E ~
2o | e : 5 m ° R
| A+ |
|

o :,.'ﬁ

LTSI

ﬂi
|
1.;3

Fo=de-Us = 3 kN
Fa=cd-Ug= 2 kN
Fc_"'ﬂ

-Kg,,i E UF=1 kN
To=hf-Ue=5kN
Fo=\kEeE = V26 [kN]
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GREDA AG -
ﬂ ZT{=OZ FA+FG— F."FQ:O = FA+FG=5
D ZIMy=0: SR-3(R+F)=0 = Fa’%(Fi"F«)

; Fa= 3[kN]  F =2 [kN)
N Mg Mg -0 T

GREDA BC
N IXi=0 1 Xg-Fy=0 ; Xa=4 [kN)

HIAIN=0: Y+ F- Fe-F=0 = Yg+F. =5
3) IM =0 - “SFa A% -26-F,- 0 > Vo= 5 [kN]  F.=0
9 ME=M2 =0

* Napadnl moments na karaktervstiénim mestima -
Ma=Mg=0
Mo=3F =921 = 4 [kNw)
Me=-Fa1 = -3 [kNm]
Me =-3F+ 2% = 1 [kNm]
Me=Me=F-f = 4 [kNw)
* Analiticko odredivanye nayveceq napacinog mowenta :
J-na napoud\noa mowenta v ?DL;{U AD -
M) = Faox - g (x-)
dM )

e

ax FA“Q(X“')"'O * Xp=3m

= M"MC\X' MD= LI UcNm] = opasan ;Preseku tacky D

X=5m=> F =O

? T

* Momentna {-na v Po{a‘u BE :

_FG(.X1+1)+Y5)(1=0 = X=BH=45m

t .
M:= Fa (G+x,) - (FHF) (3% + Yo%, = 0
Ma =Rt -F (2-%) - 0
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ZADATAK BR. 37

Odreditr otpore ukljestenja, 1 nacrtaky stakicke dijograme lakog konzolnag
nosato A opt}:reéeno(jr koncentrisanom silom F na slobodnom kraju B |
horizontalnom ekscentricnom silom F=2 kN kao Sto ,}'e Pflk&%ano na slier’.

E . M, =F-4=2kNwm

§ I Tiem. JF VEX=0  F-Xa=02> Xa=F=2kN
Ai . i& 23Y;=0 : Z\-F=09 Ya=F=24N
|
2 A NIM, =0 ~F-6-TM +Ma=0

MaA=6F+M, =124 2
'TTLA = QA h’JM

MA’-‘-"mA" - 14 ENw

Mee Tat2 = Ma=-140 kNw
Med= Yy 2- M+ M = -8 bkl
Ma=0
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TEHANICKA MEHANIKA - STATIKA

ZADATAK BR. 38

7o laki konzolni nosac , dimenzia | opterecenja datb na stier
odrediti otpor vkljedtenja i nocctati statike dijagrame.

- - kN 4 : : i
j F‘*_k:_ . 2/‘-‘0.5";{ R=2VZ kN 1) 2Xi=0 : Xa-Fax =0 | R=FReosas®=2 kN
ey o' oTTTIITITITIT ]e nafs 8 Xl =am
W g7 i G m
...!_1ka ; Q)ZYL‘o:YA":é,‘Fb:l:O; F2=2'11=2‘1N
< 2n L2 2m | Am | S R Fﬁx‘FaS““‘s"‘ DEN
'm.;\ m"[y : lll l' FAF, YA-’-F2+ F5‘i
Xa 1N [ ol L[l - =4 kN
AT P20) = L i
2 |
Y. |

&) ZMa=0- 'FB%'S‘FQ'G“NC*‘TTLA'—'O >
Me=F2=F2=2 bNwm
Ma= M +6GH+ ﬁFsg
TMa=2+42+ 18
Ma = 22 eNwm

RS o
Ma=-Ma=-32 bNw
Mep=-Ta+Ya-2=-32+8 = =24 kNwm
Med ==TatYa 24N = =22 bNw , 1L1:
Med=-Fay-F~Fp-4=-{4~8=-22 klw,
MD=‘F33 5-Fg 2=~ A4 kNm
Mg=-Fag-4 = ~2 kNw

Mu=0
Mg=0

Cexelqwm :
M(x)=-F33(4+x)—ixf—lx=-2-2X‘4;x1
M(O\:ME =-92 M

M (4)=Mp = = 14 kNm

M

%x-rz'%xe 3 “2-3%=0 P Xe=-4m ¢[04]

= 4
'_T(ﬂ:_d_d{ﬁ =2+:‘2.x : (€Ex€4wm
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ZADATAK BR. 39

Konzola AB savijena g ked & pod pravim vglom 1 opterecena datim
tecetima. Odcediti otpore oslonaca i nacrtati staticke dijagrame ako sy :

FT
Y, -
" ¢ 2
-2
Mg S M
(] \]
| 2
e o o o oI,
£ . | v,
—| zs | 4|5 I
— > ] U= ‘I?_m
T L T E .
wf Qj 1 ° | l
] [T
e o S
I e / ______ |
) o ] L aw,
- S — S A
= < < s < o *TQI;'T‘XA
o - © \ E
a

NEX=0 = F=X4=0 = X,=1[kN]

BZi=0 ¢ Ma=Fp-F=0 = Y,=15[k]
NIMp=0 1 My-26-1F-2F=0 > My=4 [kNm]

Ma= ~2F-1F = = 2 [kNm)
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ZADATAK BR. 40

Za ramovski nosac, oblika i dimenzija prikazanih na slici, odrediti analiticki otpore oslonaca.

ty :-fT-] Q=4 [w]
: § | E b=4 ['l'"_i].
. o L=D[m
= @ _____ E - d*‘1, {Wl]
B e=3 m)
i r=4 [wm]

2240 [khw]

Bl ¢ Fo=2(d+e) = 40 [kn]

Odredvanje otpora. eslonaca analitiékom wetodom :
NIK=8 : X-F=0 = X,=F=80 [kN]

212*{1}: Y, £ F F/E"+F§_ﬂ > Vo+Fe® B = 40 [kN)
EM,0 - -Fd-l-'Fg{il*—E—}{-F{d*hif} Fra.- Fy (d+e+r) =0

_1 i+3
Fa [1 AP ][ ~G0- ’I‘r-ﬁﬂ{ }+€qj|[.1+3,+2 .1] -60 ‘!'1

5[ 60+80+360- Eﬁn]-i—c’-.:- Fo= 28 [kN]
e V=5 F ~40-28 = Y.< 42 [kN]

B e

FA"']I:'WE ’“‘.I 6o+ 422 = F= 64,4 [kN]
Y
oM g9 - - Ak
tad =y Gn , olmarcq o2 = fam3[0]
J:E;Améina. provere
IMg = = Xu(a-c)+u (d+e+r) 4 Flear) =5 (re ad-léﬁ)JrF-r -F.0 =
=-Ge A+ 25 +60-4 - 403 +6671 - 603 =0
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TEZISTA
Teziste tela je ona nyegova tacka ko pei ma kogem poloZagu tela
ostoge nepromenjena | - ostaje napadna tacka wyegove tezine.

1. m - Kada su dve dimenzije tela male prema trecoj
tako da ih wmoZemo zanemariti , telo smatamo teskom Lfm;ibm_

5 Lix; Liy; P2
kct _éLEf_ ) o= _gt_..g P = _;%l:j_. - ake se Lbhﬂﬁtna telo moze
it L L podeliti ma lonadan broy Lingja
dt
Y .= Kdl . 'E,c. - jﬁ[“’ . Z,= .._-._-—-ji - abs l:cla ne moZemo apcdeli{:l'

ma. konadon 'bmJ' EfnthL
D TEZASTA PoveREMA - Kada fe fedna dimeneqa telg mala prema

dni%:m dvema. | tako da je mozmo ganemariti | telo smatrame
teskom -P-’.}\rrs_'! nen .
L

' Asxg ﬁﬂti i g‘:ﬁizi .
gc-%___ - y- B ;1 y ae ST A=A
aA Y [ zaa :
I EELRAE I L S
A A A d o
2. TEZISTA ZAPREMINA
- : av i zav
Y - I wdv = 4e- ﬁ}-*ﬂ P i
c \ booE v o “‘U'
b . = = e\
= %\ _Zu\ &0
xcz%—— -}r "3‘_— w ' 2’{;_ U
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ZADATAK BR. 41

Odrediti koordinate teziSta kruznog luka.

sl =RdYy . .

L= [dL= [edy- & [dy= 9| = R [d-(-d]]
L ~d 4 -4

l_:_ oed

oL 4 d
I’jdl_ = .j\RCCE.rLF RdY = Q*jm;:.‘-f Ay = Ezﬁu'n"f' | -p° [El'ﬂul - Sl'n[-ut]] = f&?nﬁincf.
L =d —d. =d

'&E inel i
Y= E»Q‘REEL = M= 'E—z{.ﬁ (a{ U r&d{]ﬁm'mﬂ)
e e
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TEHNICKA MEHANIKA - STATIKA

ZADATAK BR. 42

Odredifr p::rl.oir::z!' tezidta »pr::-la'gona KLMN  strane L=Gem
kojv predstavlya poloviny §es.{:ougaﬂm'ka..

Xe=0
K% ZLiy
T L
o wdl N S g
K s N L %Ll_aﬂ 18 em
.n. X

-
Ma= *ia*i‘f'm"; %%=Tﬂm
Yo=L-singo’= L"g‘ = 3V3 em

A
Y. - Ldrr Uigar b Qlogran)_ ek T 3”3) DVE «
L C N R ACE

ZADATAK BR. 43

Odrediti koordinate fezista Lomﬂ&&nog mbgon,a KLMN

3 ILiLem] [%ifom] | Lot end
1 e 3r FA B
9 ] Tf",:’_q EII rez
s e | o | o
4 | | & g
Iy o [e(ined

7 = rsind __r % o7 p
T o %T = T
%2#? ﬂDE-'Il: = 2z r Vz - .%.E
T A '
4 rk
2Ly g (“*ﬁ} r (M)

£ = ke = 2F == = - =
T I T S v A ey " OATT
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TEHNICKA MEHANIKA - STATIKA

ZADATAK BR. 44

Analibiclt odrediti poloza) teZista zatvorene kruzne f,t'm;f{e ABDA
pri cemu fe R=4em.

;;E
,F—ZF"__“_"-H
- ‘ﬂ'\\‘\l‘
LS 3N
. Qo
B N
Lk o,
\4//
! _
2 L‘I. Py "dt! Lixy | Lisgy
J{E\h 1 E]ri_ﬁ_ -—2_“"-_5:- _Ezm' _ERE
8 2 |eW| 0 |4 ¢ ETS
A 3 |RT|R || e | pg?
T O4RT| - | - 0 ap?
y Raing 98
,"7‘_'_——-.--.—
z T
T
DR sng iE
EIR
z
Bsinl 28
R o
z
=]
:<¢=ZL‘ N
P

ZLigi  ge* 8%

nj"‘* ZL;J—‘_ 4LRT = WX = E_E_:Q,‘Sﬁl e

C (G; 2,54\) [em]
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TEHNICKA MEHANIKA - STATIKA

ZADATAK BR. 45

Odrediti feiiste povréine omedene pravom kop peolazi kroz
keordinatni specetak .

44 4eky o, ’ar-fgb-f,:-
173 4= - %1
| ke \‘-{ ‘. L P 3
ﬂ::l.c [+ R:iﬂg}dxc]?ﬂﬁlx= E[xanEE
1 :: 1 i 5" Y @ o a
AHNENIN al _i-{l ~ A
mt, o AT T AR
PR S
£ £ ]
h z E-_,}f A,
[xe}mdn = jx%xdm%hdw 13 l = bt
Xy o o ? X3
35 x §()
Kcsfgi =2 xa::E'E" X, = —
164 3 i - e
Z T — H{x‘;chx
3 J 50" de
[ #69 dx
L] [ { £
7 2 z . {:. 3k N E _ i 2
il (o s 5 o - 5 G550 T - o
® i o o
z bt .
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TEHNICKA MEHANIKA - STATIKA

ZADATAK BR. 46

Odrediti teziste "rit'ui'n()% ieecka. |
24
| di=rdy  dA=FRAL=1pMdy

oA o
=jah=E%R‘dw:“ﬁazw-%E“wffﬁﬁtﬂ* , A-ed
_J‘ i

T

,’i'%RmT a. ol -
z - . =4 ino =2 '
5@&:kawgnatﬁ=§a*_£mshr&k?_!ja%mkf’[d S B Dsind = S RSind,
152,5"11{
pélc' ,Ez/d,
4eo3 BEPS dfred
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TEHNICKA MEHANIKA - STATIKA

ZADATAK BR. 47

Odcedit PDLUEC’;LI tezista C povrsine og’ram't‘?ene ‘E‘Ol"”]'dmﬂsm
Pxﬂ?‘;} poloprecnika R 1 dvema, dvZima AD | BD Jednalke?,
dvzina

C(%.4c) ; %=0 Xe=?

r__r‘,,,_ L

_ Tt et r?
A=AcrA, = = +32r2r= =5 +920 = “g{rﬁr*i'f)

. Fer( o 4r 26y arE_2 T 8
thxt— N (l" 3ﬁ)+ 21"1[1_1‘ ?_,)F\' (-,E 3+E+%)=r3 E+E =

r!r
= E'(wnf;j
L

= Zﬁi.‘qz %(wﬂg‘] _r 3 aip

b Pﬁ %(I*—é'} 3! jr"-'-“l
Xe=A A9 T
e
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TEHNICKA MEHANIKA - STATIKA

ZADATAK BR. 48

|2 Lomoglanoﬂ diska, poloprecnika Ty, iseden ge krogni styor
polopreénilia €, . Srediste 0, otvora nalazi se na rastopngy 1/
od sredidto. O diska. Odrediky POEOECLJ teFista diska sa tim

kruinim otvoram, .

T ﬂjc = D
e
!,;* y J““-A\_\ ¥ - Ao - Pz o
74 / | ; L b . [ Ai_ ﬁl
»'-i ;/ R’y‘ I" 1
‘ ?J:"i;\ uq}i:r A‘-F\JT ¥ JC1_=1|':| -: 'Q'x'*zﬂ
. AN L ] nr':l_ll_
i“"- E - I# '._.'.- Az"' r31 H.—' [ xa' .F:j . ﬁ-l xz = ._1..
i % | Vi E .’__.J‘Il /"-lf 2 ’ 2
; \\"\ :/ "I) _:..-' 'h’!.._ hl = -.]T [:Fqi-'l':\}
i rg________,._'"er_,i Y o ,__E!_ﬁ%'j-— _ :L‘i—
SR S TG

Ty .
¢ (555 0)

e e e

ZADATAK BR. 49

‘I {—Lomo%e_ne kwadratoe PEC-EE ABCD  treba vsect ,‘i]&d”ﬂfliclhrafk"
trougad ABE  tako da tacka E bude rite wzoﬁbale pONTEINE |
Ddredity koordinate tocke E .

H
I} 77 = G Xe= 5

P

Yo = Adds —fatls
= ,&,'-—Az

Ja‘;,-lT—a_?- , ‘éﬁ’% -_I 1&1%1‘3"2'7

o

ba

A . . a
Az=304e |, Yo7 38e ) Ay, Gﬁe
Ag-h, =0’ - %agag

T _da-f%e
Ta-Me W7 -
F_E:a_ a(2a %g}

24z - Gaye +3a=10
Ca_i\hgq_’--.iqq,‘: Gok Ea‘@= éa.i iﬂ.ﬁ)
‘&E‘}'a 2 2

T 4
Me= -2310,- 5aV3 =.f‘£q(5~ﬁj

——

il
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ZADATAK BR. 50

Hunﬂ%em ?QnEuc& ACED tefine @, sa tezigtem o tacki C . d&b[&ém £ isecangem
trougaore plocice AC® iz Lrougaone plocice ABD. Teme A plocice vezano e
79lobno | a z teme B vezano ge lako nersteglyivo vze 0 &ii drugi ke visi
terel Q=G/2 . Uz 1 prehﬂﬁeno preko nmﬂog kotvra H tako da = horizontalom
gradi ugad od 45°za rownotedni fﬂibﬁad‘ plofice koji g2 estvaren pomodu tega P
Odrediti teziny {69:1 B, ko ye vezan #a vze DE prebaceno preko wmﬂo@
kotuea K , ko da vze ima pravac CD. Odrediti silu v EgED%u A

Ay 3loa=1a"; 9 =%a

A, =4 ha =20k n =Lk
= 2040 - 2afzh

20 - Dol

E'ima_“aﬂf.,'lac—%a}‘—%ffﬂ.g’:u.
ok -3 -2ak 430" 0
2i-2ah430770/.3
ypt-cah+ 20 =0

E«,r ot \Beat-30a7 it 2a L bata
e N T

fﬁt___.ﬂ 1 E-"z_ﬂja_ = fx‘%ﬁ-
NIXE0 Xy~ Peoshs” + Qosds'=0 > X,=(p-0)2
DTG0 Yy + Painks+ Qsinks™G=0 = Yy= G- (PrQ)
)ZIM0: P2a-Gxg =0

Y= Eo.-mz?iﬁ'- Y costs® = m%ﬁm% -0 (2-4)= a
P.2¢-G '}T:‘i:(} f? P,G__;%G_ﬁﬁ
v e (@P-at)3 - 6 (F-9)F 6 T
DY, - G-G(F*2)2 = a*tt;;ﬁ
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TEHNICKA MEHANIKA - OTPORNOST MATERIJALA

1. AKSIJALNO NAPREZANJE

1 - granica proporeiona lnost

2 - granica elastidnoski

3~ 'foée{‘ak mav?né’en‘jq

A - mvrdetak (granica) rozviacensa

3 s } 2
g'[~ \: l'&' Ig‘ JJ 5 - yadina (Svrstoch) wafgn"‘uﬁg

prv kdany (lstezan yu)

" ; a
'DW‘“".'?PO‘? \‘ditdnc\é H @,P {N/w']- Napon. na grarici peoforcion.
(eile 1 izduienia) 2 o1 elasbi&nosti
g- napow ra granyci elasticnosti
u - Curstoda wateripla na Yidane

¢ ’% sl - isduiene (stracene)
4
dilatacifa. (Lzdvna) - relabivno 1advienge (skracenge)
al = l,‘-& 3 L, = dvima posle deformaciye
: (- prvob\{:m doz'mq
F [N
3 1) o

! 4= E €| - I oblik tvkoveg zakona (mkon proporcionalno ski)
Nagon ge bineacna §-ja ditakacije v oblast: resonalnost
2o slygag aks“almg raprezansa Propo ]

o

£ T El F
nz-:Eé( »til’:gEl‘ = =i Fua ~IL oblik Hokovog 2akonq

E [N /sz] o koes\‘u“\‘en*: pmpov\:“onafx\ostl' (Modvl eeast\'énosh’) ; Jungov m&luz.
U [N] - kevtost stapa (na (stezane)

L= Leal =Lele = L(hre)*

18, - - NE | - poprecna dx’(aiaa;p(kontmkc\‘\)cq streq
t”( - PW.SOT\OV kOeS\C\l\-eht ?FOPOFC\'O'\QL"OSE‘-

R
e aV , . .
v = T = leubna [iapremmska'] dit&ﬁl&lﬂ.
((-:"u’ = (J‘d E‘(ﬂ €

[€u= ol (f-t) =dlat] - dilatactjo usled promene tewpecatuce
—— (ﬁﬂmpem.b.}mﬂ. el o)

8= E-& = Ed (,-1,))

}.'!LE{ =o (‘E,_-{:ﬂ{ : ol - termidis koe Sicijent Uﬁﬂan-é sirenya

Ddgovara \2dudenju Slopa dofine A ew pri
POVECON| U 'bewpemﬁura 2o Al
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ZADATAKBR. 1

{iEUErm. apmbm eFrL:uEJm. preénika, d=00mm T dusine £.=!.Oo|
\aleidana 1€ na wasing gq k.z:la_pﬂe Pri najvecem ﬂPi?erdenju od
Et-% 42 4 kN . Nlﬁna.. duzma po&.[ﬁ kt'domjb_ Enos | £4=£4‘?wM-
Kolika. je durstodr wateriplo. no. kidame 1 koliko g izduzenge ¢
3M=f_'1: Fu . _f424 - 45,95 i_f-%

iy 2
S R -

al=l,-0 = (,-10d =247~ 200 = 47 wm

ZADATAK BR. 2

EEL(EH’Q vie dizalice Lreba da nosy teret od F=400 kN .
Voliko Zica preénika d =443 mm treba da ima vie ako g
dﬂéuﬂllém' napon, nao f&fﬁ?ﬂ#‘j& Sde =05 ENfem" ?

8.2 8-E o £ o o0 |
de 2 A "I".Akéde 05 et

1
A=mh, ) "B'“-’é'fﬁ = A e = A0 " cne?

f=—=—7 = 400 kewada Fica

ZADATAK BR. 3
Karika Lomca dizalice prenost alu F=31,4 kN .
Odcediti precaik bruinog poprecnog preseka karike ako ge
&DHGI{EM NAPON oL fs’cemie She =90 kh%m:__
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ZADATAK BR. 4

Eukmm z2ico, duzine L=1Sm | povrEine poprecnog preseba 3 g2
zdv2i se pod dejstvom sile F=20N 2a al - 0,9 mm. .

Odrediky woduyl, efasbicaoeki .
F.l

.t 2 20 - 1,5-402
i!k - = E = -E-—-- = A= e 10_,_ — b £
E-A Asl oeygT a0 T 1.41-10 cwm?

ZADATAK BR. 5

Kotao tezine 29 kN obeen g pomocu Lamca 1@ kuky |
lomea cine ugao Q0%

o) Odrediky sile u delovima lanca ;
b) Dimenzionisabi barky lanaa kruinog preseka aj n: S1e=Gooo .
owm?

krr-:x&éw'

B=29 kN ;| S)=Cooo L. - g -2

LR '

a) G =K\
F = {—3— =0 N
=5 = 20506

ZADATAK BR. 6

Rorizootalny celicny stap | duzine 4 , badratnog poprecnog
preseko "ﬁcwl.l? i2du710 se pr zagrevanju 2oc A

Kolikive silama treba pritiskaki na kragevima stopa da
bi se izduzenje ponishily ? E=2.190" New?

L=bwm | A=Acw  Al= 4w . F=v

af. 7 04
= - - . = . . — . . 0 ml— N
F=Ad =A-E& =AE T A~ 240 %00 So00
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ZADATAKBR. 7

é&f.l'cum' 5&1{: AR Oboskranc é;: uues‘ﬁen pro tel.ﬂ.qa‘a,]:ur‘l- 0" .
Ddcedity napon. U Skopu ako ge WEthm porasla na 40°C.
Q{, = 0,0000125 ; E=2.407 N/m?

t,=0°C  +,=40"C = at=40°C

s=E-&-E-dat =2.0" b, 0000125 - 40 = A0000 Nz

ZADATAK BR. 8

Mo kowe razwaky trebo vawest it ,!i::rll t‘EWPEthn' -f:ﬂ -10°C |
krayeve ina. duiine 2w , da bise g bewgerakyri £, G0°C
dodirivale ne rzazivajuc napon ? Koliky se hapon qanlyal o
Sins ko tewpecakuro. poraske do t,=70°C ?

L =0,0000025 ; E=20"N/ 2

Ep = (-t = ‘”‘TL > al=Lod (1) = 0,6 cu =G wm

8‘-‘ E'ELT—E‘G‘LHE‘{Z) = 5000 H/':"“‘:
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1.2 Naponisko stanje aksijalno napregnutog Stapa

3 . totalng - v LI
P F {u kosoi. :ﬁstku{nm

63 dhsing,

LZN=0 : S.dA -4ydhwsd - SydA sin’l ~Teqdh0sdsind - TyedA Sindwosd = 0

0 5T=0: ToA-Sdhwsdeind +8yd ASind o5 +°E=,j A wos*d *qu dAsin’d = 0
. - ] E,"'}'l ' d =

3. 2Mp=0 + TugdA s - Gind ~Toe dA sind s - 0

:’j_ = Erx:jl '-"ttg:c
4. Sv: 8 astd + &ysintd + 2Tey coselsing
2.2 T = Be-25) sind wsol. — Ty (057 -5’ )

Xmgla{z.% (eos 24 +1) ) Sinld ='-él* (fT—ms.'Zo{) .

D 35ind cesd = sinPdl ; tos?f — sintd = s B D =
_ Ox & _
‘an = ‘—E%“L + i'p_—mgQQL + %,&ELH'ZOL

Ay -
Ct% = ‘%ﬁ‘gl‘sfnﬁoi -"Txf&ﬁnaﬂné
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ZADATAK BR. 9

Normalnr napon O PopreECHom *PFESEW Eﬂtﬁgwb‘a Steea. (2nesi Goo F)"Ig’w_:_
Za ekt bos presek ge !zu\genr.zgib.ﬂm' vapor, 260 Nf,z.

Odcedit 1):}[931:%' kosoi presela. | izeaépnatt brojng vrecinost ﬂ:}rmfnoﬂ
noapowa u bow spreseky |

l)" }-I-q

’F=5 ws'f :::EE s

il

A= e
Qnaq::mslp 82 cos?Y

T = Poin¥ =Sz sineosy = 4, 5in2 Y

&

sinY = %"f—= £.-26o

. Goo  T0866 = =30

<§“_-_- Bo0 - ws® 30° = Goo [ %)1: 450 N/ .=

ZADATAK BR. 10

Betonski stub poprednog presela 20x20em pribisngy t ge sifom F.
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1.3 Aksijalno naprezanje - stati¢ki neodredeni sluéajevi
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2. UVIJANJE (TORZIJA)
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ZADATAK BR. 14
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ZADATAK BR. 19
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ZADATAK BR. 21
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ZADATAK BR. 25
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ZADATAK BR. 26
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ZADATAK BR. 27
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Greda AB , rospona. Bm | popreénog preseka 'PredstﬁvtjenoQ na slicy,

opterecena ge teretima, F=2 EN i 9 =0,5 kN/pwm .

o) Odredity m_\'vec'e normalne napone (ivicne) v opasnom fprese.ku
grede 1 nacr{:a’cn‘d\jagmm normap.nog napona. .

b) U presel:g greole na udalyenju 4,5 m od levog oslonca odredity
normalay | tamgencu‘_;aﬂm' napon. v tackama ;Preselea. na, rasto -
Jdﬂj‘u AOcem od nevtralne ose.

¢) U tim tockama (zadatak pod b) odrediti veliciny glaviih mapona .

F e |F >Y=0: FaFe =2F+49
A HHHHHHE B S EFE.Q_F.C-4o. L-F.D =
iy ZMp=0: R8-F 6 hh-F 20
2 Aw 2m K Simebrija ge potpona, pa ge
: & Fa=Fe = F+22 =2+2:05 = F=F,=3 N
el ll4h|]]6€ DR
UIT| wonnrs = oo
) M Ma= F-4-2F ~22-4 = 3-4-2.9-2-0,5+4 = A2-4-A
] ( opasan presek)
AN
F Fe

TV:Q
ot . Dma) A=Ayrho v Ay =10-2446:2+ 284
L AL G 20mm : A = 80 em?
ASwm @ g« ZAi%  2045-3245 9
,0‘ G > mm " ’U,C_ =“'2.QS Cim,
" ‘A X S Yr=A6+U, =16 +2,25 18 25 cem
Ths
L T 20 M, =G-8, =16 -2,25= 43, 7S cm
Z 2 Y.
| P + e

> 3 498>
I, - (2 0 +2.m.-\7,252) + (2771:5_4, 046 4«2_“?51)-\- ( 2 +&-28-2,251)

A2

I, = /2144 667 cm”
‘___’_,‘__,_\_,.._J—M_N/\.

WX _ IX {-5’\!-1‘“%7 _ \720:,\0‘“3 _?

= e~ s ————— T

AZ

WX _I_“.-M; SSS'VG cm®

2= ndz—

13,95

waﬁ‘"— Wx,‘ r\_:—vx/-\_/“\-—'
8 . Mfwax  Miuaac V- 100 LN
= = = 3
win s Wxi 555 76 O1v 2 o
P N e

78



TEHNICKA MEHANIKA - OTPORNOST MATERIJALA
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a) Zo. nosac na sbier odrediti obpore oslonaca 1 nacrtats stakicke dijpgome .
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