PEIIEIE 3AIATAKA — 3ABPTAICKE BE3E
JIOJTATHU 3AJIAIIA 1-5

3agarak 1

VY OKBHpY I'pyIHE 3aBPTamkCKEe Be3e, MPUKa3aHe Ha LPTEXKY, OJAPESIUTH MPEYHUK 3aBPTH-EBA aKO je
MIO3HATO JIa ce TPYITHA 3aBPTambCKa Be3a CacTOjU O/ YSTHUPH 3aBPTHA U 11a je onTepeheHa cTaTHIKOM
cuiom ox F = 5000 N, ako je mo3Haro Aa je kiiaca yBpcTohe marepujana 3aBpTa 6.8, 1a je oaHoC
KPYTOCTH Cb/C; = 5, U 11a je Koe(UIMjEeHT TPpeHha Ha MECTy J0upa Lo = 0,2. 3aTUM OAPESIUTH CTEICH
CHTYPHOCTH 3aBPTa-CKE BE3€ Ha MPOKIIN3ABAbHE.

5[] 8[] 50

Penieme 3aparka:

[IpBo je moTpeOHO MOMEPHUTH CUILY y CpPEeIuHY paBHU 3aBpTH-eBa. CXoAHO ToMe mojaBuhe ce u
MOMEHT y paBHU 3aBPTH-EBA, KAKO j¢ MPUKA3aHO HA HAPEIHO] CIIUIIH.

50 80 50
[erleler]

[TorpeGHO je oApeauTH MPEYHHUK 3aBPTHEBA, MPEKO MOBPLIMHE €(PEKTUBHOI MOMPEYHOr MpeceKa
3aBpPTHA.

F

A, =——"— — rabenaMd
0,6-R,,

3are3Hy yBpCTOhy MOXEMO MpopadyHaTH U3 Kiace YBpCTohe 3aBpTH:a, JOK je CHIIy MPETXOIHOT
MpUTE3amka je MOTPeOHO U3padyHaTH Ha cieaehu HauuH.

F =5k
E_,p =1,75 — crartnuka cuia

IIpopauyH cuite y mio4ama.



F-S
F=——t

TR

[TorpebHO je oIpenuTH MaKCUMAJHy CHIy CMHIlamkha, OJHOCHO HajonTepeheHuju 3aBpTam y
CKJIONY, KaKo je MPUKa3aHO Ha CIUIIH.

FSTH=FSTSin450

N\
e

Fgmy=FgrCc0845°

Ca ciiike ce MOKe YOUuTH HajornTepeheHuju 3aBpTam (Cuita Fsmax) ¥ HAUWH H3padyHaBarmba CHIIC.

F= J(For)? + (Feg + Fory)? = /(Fey -5in45°)% + (Fy; + Fy -C05 45°)?

FF
SR
T
Frr=<—
dor-z,

Fory = Ry -Sin45°
Fsry = Fp -€0s45°

PemaBamem HaBeZieHUX (popMyia 1071431 ce JO NOTPEOHOT PEUHUKA 3aBPTHEBA.

I[a.]'be je HOTpC6HO OApPCANUTU CTCTICH CUTYPHOCTHU 3aBPTACKE BE3€C HA IMTPOKIIN3aBaALC.

F
S“:FZ

. F
FH=|.“0._b

p



VY 3aBpIIHOM NpopadyHy HEOMXOHO je u3padyyHaT HOBe BpeaHocTH 3a Fb i Fp u3 pasmnora mro cy
caJla MO3HaTH TaYHU [IapaMeTPH 3aBPTHEBA.

C
F,=F-——>—F
C, +C,

Kako je y oBoM mpumepy y311y>KHa CHIIa jeJHaKa HyJIH, CIeIH.
F,=F =0,6-Rg, - A

PemaBamem HaBCICHHUX q)opMyna J0J1a3u CE€ 10 CTCIICHA CUT'YPHOCTHU Ha IIPOKIIMN3aBabEe.

3agarak 2

VY oKkBUpY TpyITHE 3aBPTAlkCKE Be3e, MPUKA3aHEe Ha IPTEXY, OJPEIUTH MPEUYHUK 3aBPTH-EBA aKo je
MO3HATO J]a Ce IPyIHA 3aBPTambCKa Be3a CaTOjU Ol TPU 3aBPTH-a U Ja je omrepelieHa CTaTHYKOM
cwiom ox F = 5000 N, ako je mo3HaTo n1a je kiace uBpcrohe Harepujaia 3aBpTma 6.8, 1a je ogHoC
KPYTOCTH Cb/C; = 5, U 1a je KoeHIIMjeHT Tpema Ha MECTy Joaupa o = 0,2 U 3aTUM OJIPEIUTH
CTEICH CUTYPHOCTH 3aBPTACKE BE3€ HA MPOKIIN3ABAbHE.

a0 40 40 50
>yt

‘ \ 100
F - - F

[IpBo je moTpeOHO MOMEPUTH CHUIIY Y CPEAMHY paBHM 3aBpTHeBa. CXoAHO ToMme mojaBuhe ce u
MOMEHT yIpaBaH Ha paBaH 3aBPTH-EBA, KAKO je MPUKa3aHO HA HAPEIHO] CIMIIH.

Penieme 3agarka:

F
-

—

_|‘<

M=100F Nm

[TorpeGHO je oApeauTH MPEYHHUK 3aBPTHEBA, MPEKO MOBPLIMHE €(PEKTUBHOT MOMPEYHOT MpeceKa
3aBpPTHA.

F

p

Ay = ———— — Tabena Md
0,6-Rg,

3are3Hy yBpCTOhy MOXEMO MpopadyHaTH U3 Kiace uyBpcTohe 3aBpTH-a, JOK j& CHIIy MPETXOIHOT
MpUTE3amka je MOTPEeOHO n3pauyyHaTH Ha ciefaehn HauuH.

3



Fp :’Y'Fr+E.:p'Fb
y=¢&, =175 — crarnuka cuia

[TpopauyH cuie y niao4aMa U pajiHe CHIIE.

M-y M -80

l:rmax: 2 = 2 2

’ > yi-z; 407148071
F-S

F=—2%
-k,

FoF
z

PemaBameM HaBeneHUX (OpMyIIa 10131 CE A0 NOTPEOHOT IPEYHUKA 3aBPTHEBA.

I[a.]'be je HOTpe6HO OApCANUTHU CTCIICH CUT'YPHOCTHU 3aBPTAlbCKE BE3€ HA ITPOKIIN3aBaAbLC.

S“ZFZ
R

S

VY 3aBpIIHOM MTPOPaYyHy HEOMXOIHO je U3padyHaTH HOBE BpeaHoctu 3a Fb i Fp u3 pasnora miro cy
caJia TIO3HATH TaYHU NIApaMETPH 3aBPTHCBA.

FH:i'Ho'

F=F-—2_.F
C, +C,
F =0,6-Ry,-A,

[lIto ce Thue pajgHe cujie, KAKO OHA HMj€ jeJTHaKa 3a CBaKU 3aBpTam MOTPEOHO j€ OJPEIUTH HEKY

Cpelilby BpeAHOCT. AKO Iorienamo aujarpam onrepehema MOXKeMOo 1aTH cieliehy arpokcumanujy
TE CHIIE.

F: r,max

' 2

Cb

—2 =5 3axaro

CZ
Cyp

c, _ ¢, 5 5

C,+C, G q S+1 6
C

z

PemraBamem HaBeAeHUX q)opMyna J0J1a3n C€ 10 CTCIICHA CUTYPHOCTHU Ha IIPOKIMU3aBambC.

3aparak 3



Y OKBUpY TpYITHE 3aBPTalkCKE Be3e, MPHUKa3aHE Ha IPTEXY, (a) OIpemuTH TMOTpedaH MPEUHUK
3aBpPTH-EBA aKO je MO3HATO Ja je TpyIHa 3aBpTamCcKa Be3a onrepehena crarnukom cuiiom F = 10000
N, aKo je Mo3HaTO J1a ce 3aBpTambCKa Be3a CaCTOju OJ] TPH 3aBpTH:a, Kiace uyBpcrohe 8.8, na je omHoc
KPYTOCTH Cb/C; = 5, U 1a je KoepHIHjeHT Tperma Lo = 0,2 u (0) oapeautu morpebaH MPEUHUK
3aBpPTH-CBA aKO CE padyyHa Jia je Hy/aTa JuHuja Ha N/4 011 10Hmhe UBHUIIE OCIIOHE MOBPIIIHHE.

v

2

Pemieme 3amarka:

[IpBo je moTpeOHO MOMEPUTH CHIIY Y CPEAMHY paBHH 3aBpTHEBa. CXOomaHO ToMme mojaBuhe ce u
MOMEHT yIpaBaH Ha paBaH 3aBPTH-CBA, KAKO je MPUKa3aHO HAa HAPETHO) CIIHIIM.

N _ M=2000F

VF

[TorpeGHO je oApeauTH MPEYHHUK 3aBPTHEBA, MPEKO MOBPLIMHE €(PEKTUBHOI MOMPEYHOr MpeceKa
3aBPTHA.

F

p

Ay = ————— — tabena Md
0,6-Rg,

3are3Hy yBpCTOhy MOXEMO MpopadyHaTH U3 Kjace uyBpcTohe 3aBpTH-a, JOK j& CHIIy MPETXOIHOT
MIpUTE3amka je MOTPeOHO u3pauyHaTu Ha cieaehu HauuH.

F =vy-F+&,-F,

y=§&, =175 cratnyka cuia

ITpopauyH cune y muioyama U pajHe CHIIE.



M.y M -1000

" T STy 2.z, 5007 1+1000° -1
K-S,

F o=
I Ho

F
Z

PemaBamem HaBeseHuX Gopmysia 0j1a3u ce A0 HOTPEOHOT MPEYHUKA 3aBPTHHEBA.

3anarak o b ce pemaBa Ha WACHTUYAH HAYMH, jeIMHA PA3JIMKa j€ Y pacTojarbuMa u3Mel)y paBHU
3aBpTHeBa (Y1,y2) unje ce HOBE BPEIHOCTH BPJIO JIAKO MOTY IPOpavyHaTH (MPUKa3aHO Ha CIIUIIH).

200
<
N

M=2000F

375
=

379

125

YF

3amarak 4

VY okBHpYy IpylnHE 3aBpTamCKe Be3e, IPHUKa3aHEe Ha LPTEXKY, (a) OJpeAuTH MOTpedaH MPEeUuHUK
3aBpTH-EBA aKO j€ MO3HATO J1a je TpyIHA 3aBpTamkCKa Besza ontepeheHa jeTHOCMEepHO NMPOMEHBUBOM
cwiom F = 10000 N u na je TexxmHa nena koju ce Besyje 3a moaiory G = 5000 N, ako je mo3Haro na
Cce 3aBpTamCKa Be3a CaCTOjU O LIECT 3aBPTH:EBA, Kiace YBpcrohie 6.8, na je 0HOC KpyTOCTH Cbh/C; =
5, ¥ 1a je KoeUIUjeHT Tpema o = 0,2 1 (0) OApEeIUTH CTETICH CUTYPHOCTH Ha MPOKIIN3aBaLE.

Penieme 3anarka:

[IpBO je moTpeOHO MOMEPUTH CUIIY y CPEeIMHY paBHU 3aBpTHeBa. CXOJHO TOoMe MojaBuhe ce u
MOMEHT yIpaBaH Ha paBaH 3aBPTHEBA, KAKO j€ MPUKA3aHO Ha HApPETHO] CIULIH.



M=2000F

0

[TorpeGHO je oApeanTH MPEYHHK 3aBPTHEBA, MPEKO MOBPIIMHE €(PEKTHBHOT MOMPEYHOT IMpeceKa
3aBpTHA.

F

p

A, = ———— —> Tabena Md
0,6-Rg,

3are3Hy uBpCTOhY MOXEMO MPOpavdyHATH U3 Kjace YBPCTOhe 3aBpPTH:a, JOK j& CHIIy MPETXOIHOT
npuTe3ama je MOTpeOHO U3pauyHaTH Ha ciieJichu HauKH.

F=y-F+& F,

Y= 2’;p =3 — gUHAMHWYKa CHIIa

[TpopauyH cune y rovyama U pajiHe cuie.

I:r = I:rM - FrG
M-y, .. M -1000
Fm = 2 = 2 2
> yZ-z, 500?-1+1000°-1
G G
F = — = —
G 7 6
F-S
F=—t
-l
p-F
z

PemaBamem HaBeJeHUX (OpMyIIa 10J1a31 C€ 10 MOTPEOHOT MPEYHUKA 3aBPTHEBA.

I[a.]'be je HOTpe6HO OApPCANUTHU CTCTICH CUTYPHOCTHU 3aBPTAKCKE BE3€ HA IMPOKIIN3aBaALC.

S~
R

S

VY 3aBpIIIHOM MPOpavyHy HEOMXOIHO je U3padyyHaTH HOBe BpeaHocTH 3a Fb i Fp u3 pasnora mro cy
caJia MO3HATH TaYHU MapaMeTpU 3aBPTHEBA.

FH:i'Ho'

C
F,=F-——F
C, +C,



F =0,6-Rg,-A,

[ITo ce THuYe pajHe cuiie, KAKO OHA HHUje jeHAaKa 3a CBAKU 3aBPTam MOTPEOHO je OAPEAUTH HEKY
Cpelby BPeIHOCT. AKO IOrieaaMo aujarpam ontepehiema MoxkeMo aaTu cienehy anpoKCHMAaIN)y
TE CHJIC.

A 4

F l:r,max F

r 2 G
C—b:5—>3anaTo

CZ

Cb
¢, _ ¢, 5 5
C,+C, Cp,q 5+1 6

c

z

PemaBameM HaBeIeHUX Q)opMyna A0J1a3u €€ 10 CTCIICHA CUTYPHOCTHU Ha IPOKIN3aBabe.

3agarak 5

Y OokBHUpY TpyHHE 3aBpTamCKe Be3e, NMpHKa3aHE Ha LPTEXY, OApeauTH (a) morpedaH Opoj
3aBpTHEBA aKO je IMO3HATO Ja je TpyNHa 3aBpTamCka Be3a onTepeheHa crathykoMm cuioM F =
100000 N, ako je mo3HaTO Jia ce 3aBpTamCKa Be3a CacTOjU O 3aBpTH-EBa Ha3MBHOTI npedyHuka M10,
KJ1ace uBpcTohe 6.8, ma je ogHOC KpyTocTH Cb/C; = 5,  1a je koeduimjeHT Tpewa o = 0,2 u (0)
OJIPEJTUTH CTETIEH CUTYPHOCTH Ha MPOKJIN3aBabE.



Penieme 3anarka:

[IpBo je moTpeOHO MPUMETUTH J1a Ha CKJIOMYy MMaMO JIB€ IpyIle 3aBPTAamCKUX Be3a, Kao IITO je
IIPUKA3aHO HA CIIMIIHU.

&

[IpBo ce pagu mpopayyH 3a MpBY IPYIy 3aBPTHEBA.

F=vF
y=¢&, =175 — crarnuka cuia
F,=0,6-Rg, - A
P F
Zl

N3 oBux (opmyna yOanuBameM MO3HATHUX BPEAHOCTH MOXeMo M3Byhu morpebaH Opoj 3aBpTHEBa
y TIPBOj IpyImu (Z1).

Cana je moTpeOHO OJpaUTH UCTO 3a JPYry IPYyILy 3aBPTHEBA.
F=¢"FK
&, =1,75 — craruuka cuna

K-S,

1Ko
F
ZZ

F, =

F =

S

N3 oBux (opmyna ybanuBameM MO3HATUX BPEIHOCTH MOXeMo M3Byhu morpebaH Opoj 3aBpTHEBa
Y ApyToj rpynu (22).

Capna je moryhe ozpenuTH yKymnaH Opoj 3aBpTHEBa y CKIOMY.
z2=2,+2,

Jabe je moTpeOHO OJIpeANTH CTENEH CUTYPHOCTH 3aBPTamkCKe Be3e Ha Mpokin3aBame. Kako oBaj
CTEMNEH CUTYPHOCTH MMa CMHCJIA CaMO 3a JIPYTy 3aBPTaCKY IPYIly, ClIeU Jajbu TPOpadyH.



F

S”:E:l
. F
n 0 ép

VY 3aBpIIHOM MTPOPAYyHy HEOMXOHO je U3padyHaTH HOBE BpeaHoctu 3a Fb i Fp u3 pasnora miro cy
caJia TIO3HATH TaYHH NTapaMeTPH 3aBPTHCBA.

C
F,=F-——>—F
C, +C,

Kako je y apyroj 3aBpTamCKOj TpyIH y3y>KHA CHJIA jeTHAKa HYJIH, CIISIH.
F,=F =0,6-Rg, - A

PemaBameM HaBeJEHUX Q)opMyna A0J1a3u €€ 40 CTCIICHA CUTYPHOCTH Ha IIPOKIIN3aBabC.

10



PELLEHA 3ANATAKA U3 3ABPTAlLCKUX BE3A — NIOAATHU 3ALALIU 6-9

6. Y okBMpy rpynHe 3aBpTarCKe Bese, NpukadaHe Ha LPTexy, ogpeantn (a) notpebaH 6poj 3aBpTHEBA, aKo je
@520 No3HaTO Aa Ce 3aBpTarCka Be3a CacToju 0f 3aBpTHEBA

N 2500 R ™ HasuBHor npedvnuka M10, knace yspctohe 6.8, ga je

5 2480 . OLHOC KpyTOCTU Ch/C; = 5, Aa je 3aBpTamCka Besa
| ~ onTepehena 06pTHUM MomeHToM T = 1000 Nm u ja je
‘ i ‘ koeuumnjeHT Tpewa Lo = 0,2 n (6) cTeneH curypHoCTu
, T , Ha NPOKNM3aBat-e.
Ll

4_
|
-]

Y nuTakby je rpynHa 3aBpTamCcka Besa ca NPETXOAHO NPUTErHYTUM HEMOAELLEeHUM 3aBpTHWMa, onTepeheHa MOMEHTOM Y
paBHu crnoja. Kako 6u ogpeaunn notpebaH 6poj 3aBpTheBa kpehemo o4 u3pasa 3a M3padyHaBare CUNe MPETXOgHor
npuTesatba npema npeTxoaHoM npopadyhy: Fy =y -F + &, - F,

1
<

Kako Hema y3ayxHor ontepehetba papHa cuna F je jedHaka Hynu n tapa je: F, =& - F,
Ha ocHoBY no3HaTuX kapaKkTepucTika 3aBpTha oapehyjemo:
M10 — A, =58 mm?

6.8 >R, =480 —
mm

W U3padyHaBamo cuny npeTxofHor nputesarwa: F, =0,6- A, - Ry,
(fp =1,75 3a cratuuko ontepeherse.

2T . . . .
F = npu Yemy je Bpoj 3aBpTHEBA Z HenosHata. [Jobujamo 3aBUCHOCT cune cMuLara 1 poja 3aBpTHEBa.
d uZ

3 3
u= % 352 g‘; Mpeynuk npoknn3asarba oapefyjemo npema ckuuy rae je dg =520 mm u d, =480 mm.
s~ Mu
_ Fs 'S,umin :
F, = ———— [0bujeHy 3aBUCHOCT YBPCTUMO Y 3pa3 3a U3padyHaBare cune y nrovama.
I Ho

Ha kpajy 3aBuCHOCT cure y nnovama of 6poja 3aBpTHeBa YBPCTUMO Y M3pa3 3a u3padyHaBake cure npeTXHOAHOT
nputesatea F, = & - F, 1 Ha ocHoBY oBe 3aBicHOCTY ofpefyjemo noTpebaH 6poj 3aBpTHbeBa.

PauyHcku 6poj 3aBpTHEBa 3a0KpYXyjeMo Ha npeu Behw Leo bpoj (Hnp. 11,4 Ha 12).

0) CTeneH cUrypHOCTM NPOTMB NPOKNMU3aBakb-a:

F
npema obpacLma 3a npopavyH 3aBpTHeBa cregu: | S, = F—” > S,mn=12..18(3)

. F
Cuna Tpetba ce u3padyHaBa npema uspasy: F, =i - i, b
p

Cunay nrovama je: F, =F, - % F. npu yemy Hema y3ayxHor ontepehera 1 Taga je pagHa cuna F, =0.

C, +Cy

Cvna npeTxogHor npuTesara Ce U3padyHasa npema uspasy: F, =06R,, A (Beh u3pauyHaTo y NpBOM Aeny 3agatka u

MOXEMO NPey3eT! BPEAHOCT).
Kapa nspauyHamo cTeneH CurypHOCTM MOpeauMOo ra ca NpenopyyeHoM BpeaHOCTM U 1ajeMo KOMEHTap.



7. Y OKBMpY rpyrnHe 3aBpTamCKe BE3e, NpuKa3aHe Ha LpTEXY, 04peaunTy (a) JO3BOSbEHO CTAaTUYKO onTepehere —
200 200 200 300 F, v (6) cTeneH curypHOCTM Ha NpOKNM3aBake Crnoja ako
>l l—> je nosHaTo da Ce rpynHa 3aBpTakbCka Be3a cacToju of
ocam 3asptieBa M10, knace uspctohe 6.8, fa je ogHoc
KPYTOCTU Cb/C; = 5 1 Aa je KoeULMJEHT Tpetba Ha MeCTy
500 | KOHTaKTa jo =0,2.

F €= -
Cuna Huje y TeXuLTy 3aBpTarkCKe BE3e M U3 TOT pasnora je noMepamo y TexuwTe. ocneauua je nojasa MOMEHTa Koju je
300 ynpasaH Ha pasaH croja, M =F - 500.
200 200 200 |—|
R gl o
F €= - - 2

Cuna F n3asvBa nonpeyHo ontepehere 3aBpTHEBa (CMULare), a MOMEHT M y3ayxHo onTepeherse. [pema Tome 3agaTak
NO4MHEMO 0/ M3pa3a 3a M3padyHaBarbe cine npeTxoaHor nputesamwa: F, =y - F + §p -F ,roeje y= (fp =175 3a crar.

onTepehetse.

Cuna npeTxoOHor NpuTe3ara Ce M3pavyHasa Kao: F, =0,6-A - Ry, 3a kapaKTepucTiKke 3aBpTH-A:

M10 — A, =58 mm?
N
mm
Ca cTaHoBuLLITa y3AayXxHor onTepeheH:a NnocTaBbaMo K3pas 3a onpehMBaH:e 3aBUCHOCTW MaKC. pagHe cune n cune F.
MY F -500- 600
Fr max — 2 = 2 2 2
D yZ-z, 2007-2+400°-2+600° -2

Ca cTaHoBwwTa nonpeyHor ontepehewa ogpefyjemMo 3aBUCHOCT cune y nnoyama v cune F.

6.8 >R, =480 —

F
F-S,... g °
- S_ pmin _ 8 ,Toe je FS:E:E
Ry7A 1.0,2 z 8
OBako fobujeHe 3aBUCHOCTM YBPCTUMO Y MOYETHW U3pa3 3a Cuny NPETXOAHOr NpuUTe3atba;
F, =7-F +¢&, - F, nHaocHosy Tora oapef)yjemo uHTeHsuTet cune F.

Fy

0) CTeneH cUrypHOCTM NPOTMB NPOKNU3aBakb-a:

F
npema obpacLima 3a npopayyH 3aBpTHeBa cneau: |S,, = F—” > S, =12.18(3)

. F,
Cuna Tpetba Ce uspavyHasa npema upasy: F, =i -y, —
p

. c . . F
Cvnay nnovama je: F, = F, ——2—F,, npyu 4emy y3ayxHo ontepenere NocToj 1 paaHa cuna je F, = —'gax .

C, +Cy
Co
. Cy . Cy c 5 5
OpHoc KpyTOCTH je 3aAaT TEKCTOM 3aaTka — =5, a yBpLUTaBaMOo ra Ha crefehn HaumH: =—2 = ==
c, C,+C, G, S5+1 6

C

z

Cuna npeTxoAHor npuTesata ce u3padyHasa npema uspasy: F, =0,6R,, A, (Beh u3payyHato y npBoM [eny 3apatka U

MOXEMO Npey3eTi BPEAHOCT).
3pauyHaTy CTENeH CUrypHOCTM NOPEAMMO Ca NPenopy4eHOM BPeaHOCTM U AajeMO KOMEHTap.



8. Y okBupy rpynHe 3aBpTamCke Be3e, MNpukasaHe Ha LpTexy, OApeauTu (a) LO3BOSbEHO jeAHOCMEPHO
200 npoMeHbLMBo onTepeheHe — F, v (6) cTeneH curypHoCTH Ha
= MpoKNu3aBake crnoja ako je Mo3HaTo Aa ce rpynHa

3aBpTak-CKa Be3a CacToju Of WeCT 3aBPTHEBA NPEeYHuKa

M16, knace uBpctohe 9.8, fa je ogHOC KpyTOCTH Ch/C; =

5, 1 [a je Koe(ULMjEHT Tpewa Ha MeCTy KOHTaKTa Ho =

0,2.

F¥

Osa 3aBpTarCKa Be3a Ce MOXe nofjenuT Ha aee nocebHe W cBaka ce nocebHO npopadyHaBa. Cuna Huje y TeXuLTy
3aBpTabCKe Be3e 1 13 TOr pasnora je nomepamo y Texuwre. [ocneguua je nojasa MOMeHTa.

200
<> MpeaBes3a

F ¥

lNpBa 3aBpTarCka BE3a Ce cacToju of 4 3aBpTHba Koju npuuspLwhyjy aga J1 npoduna 3a nognory (mnadoH). 3aBpksi Ucnog
He y4ecTBYjy ¥ npeHocy onTepehera 1 Hehe ce pasmatpatu. Y okeupy lNpse Bese cuna F nsasuea y3ayxHoO ontepehere
3aBpTHEBA, @ MOMEHT j€ ynpaBaH Ha paBaH cnoja 1 Takohe 13asnea y3ayxHo ontepeherse.

lMpema Tome, 3a [lpBy 3aBpTakCKy BE3y MOXEMO HanmWcaTW W3pa3 3a u3padyHaBawe Cure MPeTXOAHOr npuTesatba:
F,=7-F . 3a andammdko ontepehetse jey =2+4 — 3. Caja MoXemo noyet ca oapefiBarbem [03BOSbEHOT

ontepeheta 3a MpBy Be3y.

PaaHa cuna F, je nocneauua fejcta cune u momenta: F =F  +F.

, M-y F.100-200 F F_F , F F F
Mpu yemy je: F = max_ — =—nkF.=—=—cregnpaje F =F +Fr=—+—=—
p yJ r max Z:ylz 'Zi 20022 4 rF 7 4 an 4 J r r max rF 4 4 2

Cuna npeTxoaHor npuTesarba ce U3padyHasa kao: F, =0,6- A, - R, , 32 KapakTepucTuke 3aspTba:

M16 — A, =157 mm?

N
m2

9.8 >R, =720
m

Cafia 3aMeHOM Y MPBM 13pa3 MOXEMO M3pauyHaTH J03BOTbeHO onTepehetbe 3a MpBy Besy F, .

[pyra Be3a
Cvna Huje y TEXWLWTY 3aBpTarbCKe BE3e 1 13 TOT pasnora je nomepamo y TexuwTe. [Nocneaunua je nojasa MOMeHTa.
200
> nNpyra sesa
P — —
T

F ¥

[pyra 3aBpTamCka Be3a ce cacToju of 2 3aBpTha koju npuuspLuhyjy nnovy uamefy gga J1 npocuna. 3aBpThiK U3HaL He
y4ecTByjy y npeHocy ontepehera 1 Hehe ce pasmatpati. Y okeupy [pyre Bese cuna F u3a3usa nonpeyHo ontepehere
3aBPTHEBA, @ MOMEHT je y paBHM Croja v Takofe u3aavea nonpeyHo ontepehere (cMuLare).



lMpema ToMme, 3a [lpyry 3aBpTakCKy BE3Y MOXEMO HanMcaTy U3pa3 3a u3padyHaBare cure NpeTXoqHor npuTesara:
Fp = §p -F,. 3a auHamuuko ontepehewse je cfp =2+4—3. Caga MOXemMo MoyeTn ca ofpehuBarbeM [LO3BOIbEHOT

ontepehetsa 3a fipyry Besy.
Cuna cmuuatba uMa e KOMMOHEHTE, jedHy oA cune F u jeaHy og MoMeHTa T.

F F
/FSF:;:E:O’SF FsT
FS
\FST: 2T 2:F100 oo . Fe
d,-z 200-2 s F
[Mpema ckuLy 3aKrby4yjeMo [a je yKynHa cuna cMulara: y
Fs = FsF + I:sT
F .S
F, = w 3aMeHOM BPeaHOCTM Y M3pa3 3a cuny y nnovama, 4obujamo 3aBMCHOCT Cune y nnodama O Cune yKynHe
)

cune cmuuarba. bpoj paBHu cMuuatba je 2!
3ameHom fobujeHux 3aBucHOCTY y u3pa3F, = &, - F, Aobujamo noseorbeHo ontepehetbe 3a Aipyry Besy F .

Pesyntart cy aBa Ao3sosbeHa ontepehetsa. [1oTpebHO je ynopeanTn buxoBe BPEAHOCTM U 3aKibyunTH Koje je A03BOSbEHO
ontepehere. [103BOrLEHO OnTepeherbe je cuna Koja Mma Makby BpedHOCT M3 pasnora WTo obe 3aBpTakCke Be3e MOry da
NPeHecy Matby cury.

6) CTeneH cUrypHOCTH NPOTUB NPOKNIM3aBatba:

CTeneH cUrypHOCTM NpPOTUB NMpOKNM3aBawa ce u3padvyHaBa camo 3a [IPYI'Y 3aBpTamCKy Besy 3aTo LITO Y H0j
noctoju nonpeyHo ontepeheme.

F
npema obpacLuma 3a npopayyH 3aBpTHeBa cneau: | S, = F—” > S,mn=12..18(3)
. F,
Cuna Tpetba ce uspadyHasa npema uspasy: F, =i - i, g—
p
Cunay nnovama je: F, =F, - % F. npw 4emy Hema y3ayxHor onTepeheta 1 Tapa je pagHa cuna F, =0,
+C

z b

Cvna npeTxodHor npuTesara ce W3pavyHasa npema uspasy: F, =0,6R,,, A, (Beh n3padyHaTo y npsom Aeny 3ajatka u

MOXEMO Npey3eTy BPeaHOCT).
Kapa nspauyHamo cTeneH CurypHOCTM MopeauMo ra ca Npenopy4eHoM BpeaHoCTM 1 1ajeMo KOMEHTap

9. Y okBupy rpynHe 3aBpTakCKe Be3e, MpuKasaHe Ha LPTEXY, koja Ce CacToju Of YeTMpU 3aBpTha, Knace
uBpcTohe 8.8, ogpeanTn notpebaH NpeyHuK 3aBPTHERA,

50 ako je Mo3HaToO [a je 3aBpTawCka Besa onTepeheHa

° ° F jenHocMepHo npomMeHsbrBoM cunom F = 5000 N v ga je

° ° 100 " OOHOC KPYTOCTU Cplc; = 5 U KoeduUMjeHT Tpera Ha
600

MecTy goampa o = 0,2.



Cuna Huje y TEXULITY 3aBpTatbCke BE3E M NoTpebHo je npebauut je y TexuwTe. Kako je cuna nog yriom, npeo je notpebHo
PasnoxuTy je.

50
—
° ° Fu
° ) F
100
600

M:=Fv- 600
o o \ Mz = Fy- 100
[ ] [ ]

YTuuaj 06ptHMx momeHaTa My n M, Moxe ce y3eTn y 063up 3ajeqHo, na je ykynHu momeHt M = My + M, = Fy- 600 + Fy - 100.
lMpeyHuK 3aBpTHa oapehyjemo Ha 0CHOBY epeKTUBHE NOBPLLMHE NOMPEYHOr Npeceka 3aBpTha As npema cnegehem uspasy:

F
As_oe R,
roe je Ry, =640 Nz.
mm

Cuvna Fv n3asnBa nonpeyHo onTtepehewe 3aBpTHEBA (CMULaE), @ MOMeHT M i cuna Fy y3ayxHo onTepehetse. MNMpema
TOME 3aJaTaKk MoYMeMO O M3pasa 3a u3padvyHaBame Cune MPeTXOAHOr npuTesara: Fp =y-F +§p -F,, roe je

y =&, = 332 NPOMEHIBLUBO onTepenetse.
YKynHa pagHa cuna ce u3pavyHasa:

Fr :FrFH +Frmax
F, F

F. =_H__H

rFy 7 4

M-y, M-100
Fimax >yl +z 10072
Kaga pasmatpamo nonpeyHo ontepeherse napadyHaBamo Cuily CMuLatba 1 Cuity y nnovama npema cnegehum uspasuma:

A
z 4
I:H
_ Fs +S,min _ 7'15
° i 1-0,2

3ameHoM J0GMjeHNX BpeOHOCTY Y 13pa3 3a U3padyHaBake ciune MPETXHOAHOr NpUTe3akha MOXEMO M3padyHaTH eheKTUBHY
MOBPLUMHY NOMPEYHOT Npeceka 3aBpTHa As.

F
Aq _W’ Ha OCHOBY pauyyHCKe BPEAHOCTW ycBajamo npBy Befy CTaHOapAHy BPESHOCT W YCBajaMO MPEYHMK

3aBpThba. (47. cTpaHuua, Tabena 3.1)
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