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JIOIIPHHOC OJIPE DHBAMby BE3OIIACHOLI 

PACTOJAMbA IPH H3BOBEMb5y MHHHPAMbA 

CONTRIBUTION TO THE DETERMINATION OF HARMLE.SS DISTANCES 

WHEN PERFORMING BLASTING 

SLOBODAN TRAJKOVIĆ! 
SANJA BAJIĆ! 

IVAN KRSMANOVIĆ? 
!Pyynapcko — reo:zmonikH (bakyarrer y Beorpajty 

?Tpajan - Kpymenan 

PE3HME 

V pany Je o0opabeHa rpo0areMaTHKa Be3aHa 

3a yTBpbhMBabe OGea3omacHor pacrojaba ca 

TIOCeOHHM OCBpPTOM Ha HeraTHBHe e(beKTe KojH 

npare MMHHCpcCKE paoBc. JemaH OJ THX 
HeraTHBHHX c(DečKaTa Be3aH Jjce 53a IHIOTpece 

HacraHe M3BODeĐeM MHHHpaba. MH3y TMX 
pa3nora H3BpmeHa cy oroBapajyha Mepemba 
Ha IIK „KaMaju” Kom MuoHHne y IIHJby 

3anrTHTe OKOJIHHX rpabeBHHcKHX O0jeKaTa KOJI 

yrBpbHBaba OesomacHor · pacrojaba · H 

MaKCHMaJIHEC KOJIHUHHC CKCIIIO3HBa KOJa CČ 
MOXKC aKTHBHpaTH a a HeMa OmrrehePa Ha 
rpabeBHHCKHM O0jeKTHMa. 

KijbyuHe peuM: MHHHpabć, CKCIJIO3HJA, 
TIOTpecH 0JI MHHHPpahba. 

1. YBOJI 

Koji B3Boljeba MHHHPpaMb5a IHOjaBJbajy CcC 

HeraTHBHH c(DeKTH KaO IHITO Cy: CeH3MHHUKO 
JVČJCTBO, 3ByuHH e()ekKTH, J\ČJCTBO 
BaaymmHor Tamaca, pa3OamaMBaRbe KOMAaJAa 
CTeHcKe MaCe, nojaBa racoBa H Jip. HM3 OBBHX 
pa3nora HeOIIXOJIHO je PHXOBO H3yuaBabc H 
cBOljebbe Ha rpaHHIe JIO3BOJBĆHHX, THM IIpe 
mro y CpOujH jomi yBEK He mMNOCTOJE 
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ABSTRACT 

This paper elaborates the problems 

connected with establishment of a safety 
distance paying a particular attention to 

unfavorable effects occurring during blasting. 
One of these unfavorable effects refers to 

seismic activity caused by blasting operations. 
Accordingly, the adequate instrumental 
measurements were carried out at the facility 

„Kamalj” – near Mionica mine with the aim to 

protect the surrounding building facilities 

when establishing the safety distance and the 

maximum quantity of explosive that may be 
initiated without damaging the surrounding 

building facilities. 

Key words: blasting, explosion, blasting 

vibrations. 

onroBapajyha mmpomHMcHM (3a BchHHy OBHX 

edekara) Koja OH perynHcanH OBy OOJacT, 

Beh cc cBaKH cJIyuaj nojenuHHauHo petntaBa H 
KOPpHCTe ce HHOCTDpaHH IIpOHHCH H HOpMe. 

EnacrauHe ned(opwmanuje 
IpOy3pOKOBaHC JICJCTBOM |CKCIIIO3HBHHX 
HyMeĐa | INpejiCTaBJbajy | OCIMHJIATOpHH 
TIpOHC,  OJHOCHO CCH3MHMUKO JCjCTBO 
MHHHPatlba. Hacraxte eJacrHuHe 
neQpopwManuje pocrMpy ce y  BHMy



emacTHuHHX Tajaca pajMjaHHO OJL MecTa 

ČKCIIJIO3HJe. 
HHTeH3HTeT CCH3MMUKOT JICjCTBA MO)KC 

CC yCTaHOBHTH | MCpeMeM jeMHOT OJ 

OCHOBHHX JU4HaMHUKHX nmapaMeTapa 
moOyDeHe · cpemMHe, M TO: (Op3suHe 

ocuunogdatba (yV), yop3atba (a) unu noMepatba 

mjaa (x). OcrBapHBaMbe BC3C H3MCDy OBHX 

mapaMeTapa Moryhe je yrBpb}bHBaMbeM jeJIHOr 

mapaMeTpa HyTeM ojroBapajyher MepeMa, 
mro OoMoryhaBa a cc NpyrH HMapaMeTpH 
MOTJY OJIpenHTH pauyHCKOM ITyTeM. JeJlaH OJ 

HajuemhuHx mapaMcTapa KOJH Cc KOpHCTH 34 

OHCHy CeH3MHuKOr HHTeH3HTeTa je Op3HaHa 

OCIIHJIOBAHba no0ylbeHor Ta (V). 
MakcHMajiHa peaymrryjyha 6p3HHa 

OcIIHMOBaMba TJa (Vmax) moOuja ce Kao 

HHTCH3HTET | BCKTOpA | KOMNHOHCHTH · y 
npaBIiMMa X, Y a Z-oce, npeMa (bopMyjnu 

[455]: 

o =A +0 +PP (mm/s) (1.1.) 

Ta6exua 1.1. Pycka ceH3MHukKa cKaJIa 

TJe je: 

Vv -— BepTHKaHHHa KOMIOHeHTA Op3HHc 

OCIHIHJIOBaMba TJIa (mm/s), 

Vt — mnonmpeuHa KOMHOHeHTa Op3HHe 

OCIIHJIOBaMba TJIa (mm/s), 

VI - y3jmy)Ha | KOMNHOHCHTa | Op3HHc 

OCHHJIOBaMba TJIa (mm/s). 

Hs6op napaMeTpa 3a OHIeHy CeH3MHuKOTr 
JejcrBa MHHHpaĐa y 3A4BHCHOCTH je OJ 
g3Gopa KpHTepHjyMa Ha OCHOBy KojBHX he ce 
BPpITMHTH OICHa yrpOXKĆCHOCTH. 

*KpumepujyM IFZ AkaO0emuje Hayka 
Pycuje — JenaH o Hajuemhce KopHimheHHX 

KpMTepMjJyMa 302 OHEHy | HHTeH3HMTeTA 
noTpeca OJL MHHHPpalba, je Pycka ceH3MHuka 
cKaJa yCTaHOBJbeHa y HHcrHTyTy ODH3HKH 

3eMJbM AKameMujH HaykKa Pycuje. Pycka 

cKaza (raOezma 1.1.) je omicHor THma THma, a 

oJHOcCH ce Ha Op3HHy OcrHJIOBaMba uecTHIIA 
TJIa H CTCIIĆH COH3MHUKOT HHTCH3HTCTa H 

nara je y BHJIy XII ceH3MHuKHX CTEHICHH. 

BpsmuHa CreneH 

OCIIHJIOBaMb5a, HHTCH3HTCTa, I 

Tna, v (mm/s) 

Onuc nejcrBa 

/lcjcrBo ce oceha caMO HHCTpyMCHTaJIHO 

/lejcrBo ce oceha caMO y HEKHM CJIyuajčBHMAa KajTa jc IIOTIIyHa THIIHHa 

/lcjcrBo occha Bpano Ma:jH 0poj JbynH, H1H CaMO OHH KOJH ra OucKyjy 

Edekar ocehajy MHorH Jby/)H, uy]c CČ 3BČKCT IIpO3OpcKoT cTakJIa 

Ocumame Maitrepa, onrrehepba Ha 3rpajnaMa y c)14G0OM cTaBby 

30,00+60,0 

60,0+120,0 

240,0+480,0 IX 

IIojaBa d(MHHX IrpcHHHa y MajHrepy, omrehema darpama Koje Beh HMajy 

pa3BuHjeHe ne(popManuje 

Omreheme Ha 3rpanmaMa y JIOOpOM cTaMby, HYyKOTHHC y M4daJTCpy, JICJIOBH 

Marepa Orajmajy, (DHHc IIDpCJIHHC y 3HJIOBHMA, HyKOTHHC Ha 3HJIAHHM IIcChHMa, 

3HaTHe me(opMaje rpaleBHMHa, HyKOTHHcC y HOocehoj KOHCTPpyKHHjH H 
SHJOBHMA, BcChc IIyKOTHHC y IIpcrpajiHMM hMJIOBMMa, majaHc (paOpHukHx 

JUHMIPaKa, nađlapbe ra(boHa. 

Pyutewe rpabeBHHa, Behe IIyKOTHMHC y 3HJIOBHMAa, PpacjOjaBaMbbe 3MJIOBAa, 

Behe ojr 480,0 X+XII 

06py1uasau>e HEKMX JIeJ1OBa 3HJIOBa 

Beha pasaapama, crpororttraBaPbe uHTaBHX KOHCTPpyKLHja HTJIL. 

OmrrehePa Ha OOjeKTHMA, KaO IHIITO CČ 

BHJUH H3 TaOcMe 1.1, Hacrajy ako Op3MHa 

OCIIHJIOBaFba yCJIC) MHHHpabba HIipeMamu IV- 
TH CTCHCH CCHSMHUKC CKajJIe. J3a IIpOHeHy 
CČH3MMUKOT - JCjCTBa | MMHHHpaĐba ” Ha 
rpabeBHHcKe oOjeKTe, HoTpeOHo je y3eTH y 

o03up crabe o0jeKaTa, KapakTepHcTHKe TJIa, 

Kao H Opoj H HauHH H3BOljebba MHHHPp2aMb54. 
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*KpumepujyMu »y CP Hewaukoj — 

IIpomMcaHe Ccy MaKCHMAaJIHE JIO3BOJbEHC 
Bpe)HOCTH Op3HHe OCHHJOBAaMA TJJa, y 
3aBHCHOCTH OJI 3Hauaja H craPba o0jekaTa, 3a 

(DpeKBeHTHM oubcer om 5 mo 100 Hz. 
MakcgmainHe J\O3BOJbEHC Op3HHe 

OCIIHJIOBaMba TJIa IipeMa DIN-4150 nare cy y 

Ta0enu 1.2.



Ta6e:a 1.2. Jlo3BoJbeHe Op3HHe ocriHOBaMba Ta to DIN-4150 

OpuHjenranuoHe Bpe/jiHocTH 3a Op3uHy BHOpanuja (v) y mm/s 

TanaHurie HajBHIIcCr 
: TeMeJ 

Pen | Bpcra oGjekra cripara 

“DpekneHunja, Hz CBe (DpeKBeHuHje 

<10 10 - 50 50 - 100 

1. O0jekTH KojH ce KopHcTe 3a. 40.0 _ 
3aHaTCTBO, HHJIyCTPpHJCKH H 20,0 20,0 – 40,0 50'0 40,0 

CJIHuHH CTpyKTypHH OOjeKTH , 

2. CraM0ene srpajne H mo 15.0_ 

KOHCTPJyKIIHJjH HJIH HaAMECHH 5,0 5,0 – 15,0 20)0 15,0 

cCHHuHH OOjeKTH , 

3. Od6jekTn kojH 36or cBoje noceOHc 
OCCTJBHBOCTH Ha BHOpatiHje Hc 

npumantajy onMa 3 rpyne102 |a0 · |30 8, |8,010,0 |8,0 
MB KOjH Cy IIOCeOHO Ba)KHH 30 
OMyBaPbC (HIIp. KaO KyJITypHO- 

HCTOpHjCKH CIIOMEHHIIH) 

2.0. YCJIOBH H3BOĐEMbA TBOXDa · JyX  IYyKOTHHCKO-HPCJIHCKHX 

MHHMHPAMTbA H MEPEMbA CHCTEMa H paBHH cJIOjeBMTOCTH. IIpeMa 

#* JIokauuja neycuwma — Jlexuwurrc 

Kpeumaka „KaMajb” HamasaH ce y -c. 

TIonanuh, jJyxxHo on MuioHune Ha OKO 7 KM H 

aJMHHHCTDaTHBHO | NpHmaa · OHIHTHHH 

MuoHuima. 

· Teonouke Kapakmepucmuke 

Juterecutama | — | BaHKOBHTH | TaMHOCHBH 

KpeuMPball KOHCTaTOBaHH Cy Ha HH)KHM 

JenOBMMa  OTBOpeHMX mnpo(pMma crapHx 

eraxa H y JUyOJBHM JIČJIOBHMa HCTpa);KHHX 

OymoTHHa. IIpeKO MMX, y - BHIHMM 

XOpH3OHTHMMa Cy H3JBOJEHH MaCHBHH PpeTKO 

OaHKOBHTH, JOCTa | HCHyHaNH · CHBH JO 
CBCIJIOCHBH | KpeuPamM. „OcHoBHa (oja 

Kpčukbaka, BapHMpa OJ „TaMHOCHBC, y 
TIOJUMHCKOM JeHHy JO CHBC y BHIIHM 

JeHOBHMA MacHBa. V Č#đ!KpcupanMMa je 
youjbHBa INIpoMeHa Ooje KaO MNOCJIeJMHIIA 
enMHTeHeTCKe KOJIOpH3anuMje y CBETJIO CHBE, 

HpBeHC H UuaK UdCJMUHO CHBC HHjaHCC. 
Pasmmunre OGoje KpeumbaKa BEpOBaTHO Cy 

H3a3BaHe 6r3OreHHM IIDHHOCOM KOMIIOHECHTH 
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CTpyKTypHHM H TeKCTypHHM 
KapakTepMcTHKaMa y  CTČHCKOJ | MacCH 

TipeB1abyJy MHKpokpHcraacTe cCTpyKType H 

MaCHBHC  TEKCTyPpče. Kpeumam · cy 

XOMOTCHOT CaCTaBA, OHITpMX HBHHA JOMA, 
uuje cy TIpeJIOMHeC TIOBPIHIHHC 
TIHTMeHTHpaHje XHJIpOKCHJIHMa TBO:>I}a. 

#+  „HuHcehepckO -  20O0J0LMKe 

Kapakmepucmuke jecuuwama — OBe CreHc 
npHnajajy IpyrnM Be3aHHMX CTCHa, KOJC Cy 

HHTC3HBHO HcIyIaHc H KapcrTHQ)MMKOBaHe. 

HcenarTHBaMbeM je yTBPpleHOo a Cy yCJIOBH 30 
paji, Kao H BHIHCTOJHIHH4 CKcIIJOATALIHJA jc 

moKa3aa a Cy  HH)KEHbCDpCKO-TCOJIOHIKC 
KapaKTepHcTHKe JIc)kHIITa KpeuMbaKa JlaMajb 
TIOBOJBHC 3a eKcHMOaATaLHjy H H3rpajmy 

nparehuHx o0jekaTa. 

+ O0u3uuko - JexaHuuke 
Kapakmepucmuke paOMe cpeOuHe — 

TeoMexaHMuka HcHHTHBaDba KpeuPbaka ca 

nexxuirra „jKaMaJb" o0aBJbeHa y 

naOoparopujaMa, HMajy cue,nehe mapaMeTpe:



* SarpeMHHcka Te;KHHa 

* JenHoocHa uspcroha Ha rIpHrTHcaK 
* Uppcroha Ha s3aTe3arpbe 

* KoxestJa 

* Vrao vHyrparnmser Tpebba 

* Bp3HHa TOHTHTy/a:tHHXx Tamaca 

* Bp3HHa rpaHcBep3a:rHHx Tamaca 
* TiHHaMHuKH MOJIy:1 e:1aCTHHHOCTH 

* TiHHaMHHKH IIOHCCOH-OB Koe(bHIHjeHT 

% VcCJOBH H3BOLEba MHHCDpCKHX pajlOBa 
— 3a KpcuMbaKC KOJH CC HaJa3C Ha OBOJ 

JokKamjH, a HpeMa Koc(bMIMjeHTy upBpcrohc 

npema IIporobakoHony (f =7,32), creHcKka Maca 

cnama y CpcFbC WdBpCTC CTeHC. IIpeMa 
rpaljeeEHHCKHM HOpMaMa I H-200 a MMXOBOJ 

KnacH(puKalujH, OBC cTreHc Hpunamajy VI-oj 

KaTeropnHjH, Ia ce H3 THX, HCKOII CTEHCKe Mace 
3aXTeBa | „IIpHMMCHy OyuraukO-MHHCPpCKHX 

pajloBa. 
MuHcke OyHIOTHHC KOJI CBHX H3BCJUHHX 

MHHHPaM5a pacnopelbjeHe cy y BHie pe/jloBa (3 

— 5) ca Hara6oM OymoruHa o 85 — 90% a 
TIIpeuHHKOM OJ 89,0 MM. Pacrojabe H3Melby 

OymroTHHa y pe/ly H3HOCHIO JE 3,5 M , JIOK je 

pacrojabbe H3Meby pejoBa OMMO 3,2 M, ca 

JIMHHJOM HajMaMber oTmopa o 2,8 — 3,0 M. 
/lyxxuHa OymmoTHHa H3HocuHita je 10,0 M. 

Oxn ČKCIIJIO3HBHHX cpejicraBa 
yn0OTpOJbaBaHe Cy TpH BpCTe ČKCIIHO3HBa H TO: 
/leMyatekc osHake 65/2000; AMoHekc-1 oa3HaKe 

60/100 a AHĐO-J y uakoBMMa oJ 25,0 kr. 

KomauMHa · CKCIJIO3MBAa | KOJU | H3BCJCHHMX 
MHHHPaMba OHia je: 1.715, - 2.539,0 kr, ca 

KOJIHUHHOM IO HHTepBajnty OJ 34,0 — 37,0 kr. 

AKTHBHPpaMe CKCIIIO3HBa y OyIIHOoTHHaMa 

BpHTeĆHO je HoHeH ·CHCTeMOM JIO 

ycropempe, osHaKe 25/500. [1]. 

# Hncmpyuenmu 3a pezucmposdatbe – 
Mepeme ceM3MHMuKHX ec(pbčKaTa, OJIHOCHO 
Op3MHcC OCIMHOBaFba | uecrHma TJa - () 

moOGybeHor MHHHpaMbeM, BDpHIČHO je MCpHHM 

HHCTpyMcHTHMa Vibralok, rpoa3Boji IIBeJICKe 
KoMmaHHMje  ABEM M HHCTpyMeHTHMMa 

Micromate — Instatel kaHaJicKe IIpOH3BOJUC. 

MepHa Mecra cy cc HaHMŽa3HMJIa -KOJI 

HajOnmMmDKHMX rpabeBHHcKHx oOjeKara y 

OKOJIHHH KOIIa. 

3. IPOPAUYH 

PACTOJAMbA 

BE3BEJIHOLI 
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27.16 kN/mš 
732,06 daN/cm? 
66,64 daN/cm? 

70,63 daN/cm? 

34021 

4.031,0 m/s 

1.964.0 m/s 

27.86  DN/m? 

0,324 

IIojaM OCe3CeHor pacTojaba yBceH je 

cCa HHJbEM Jla ce 00e30e)H aamrunra oOjekaTa 

OJL CeH3MMHMUKOTr JICjCTBa MMHHMHPpaM4, KOjeE 

yrhaBHOM 3aBHCH OJL pacrojaPa o0jekTa OJ 

MCCTa MHHHPpaMa (T), yKyHUHeC KOJIHUHHC 

ynoTpeOJbeHor eKCIIO3HBa (Q) 
„KapakTepHCTHKe TJa, yCHOBa MMHHMHpaMa, 
BpCTe eKCIIJIO3HBa, HauHHa nnnunpaH,a, 

Tumna rpajibe o0jekTa H Jpyro. 3a ıpopauyH 

3aKOH2a OCLHHJIOBaPba TJIA y 3OHH eJIaCTHUHHX 
nebopmamuja,  jemHa OR - Hajuemrhe 

KopHnihcHHx CMIIHpHJCKHX (pyHKnuja MaTa 

je oJR crpaHe pyckor HcrpaxuBau M.A. 

CaJOBCKOT, Koja rzacuH [2,3]: 

v=-K,R .1 

ede cy: 

– Op3uHa ocnuJIoOBabba uecTHIIa TJIA 

V MHHMHpabeM no0yleHe cpejiHe, 
cm/s 

– KOCOD. H ČKCHOHCHT KOJH 3A4BHCC OJL 

IŽ“ yCHOBa MHHHpaMba H KapaKkTepHcTHKa 
pajiHe cpejuHe, 
- pejNlyKOBaHO pacToOjaĐe, KOje CC 

R MOXE H3pa3HTH OJIHOCOM 

R=r/{Qa 
p pacrojape OJ MeCTa MHHHpaMba 

Jlo MecTa MepeMba, (m) 
o – yKyI(HO yroTpeOJbeHa KoJIHuMHa 

EKCIIJIO3HBAa, (kg). 

3a onpebuBabe mapaMerpa (Ky) ı (n) 

yrMaBHOM CC | KOPpHCTH MeCTOJA HajMaMHX 

KBajipara [3]. JenHaugHa 3.1 ce norapaTMyJe 

H TaKO CE CBOJIH Ha O0JIHK: 

log v=log K, — nlog R(3.2) 

YpBobePeM 3aMeHe: v=y;Ky=a;R=x; 

n = b; jenHaunHa Jno0unja curentehH OOJTHK: 

loga-blog x=log y (3.3)



HopmamaH  cHCTeEM | jemHauMHa · 3a 3.1. IIPOPAUYH 3AKOHA 

Hajta)KePbe HapaMeTapa (a) M (b) y OBOM OCIIHJIOBAMbA TJIA 

cJryuajy rnacH: 

PerHcrpoBaHe BpeHocTH Op3MHa IO 
KOMIIOHCHTAMA, H3pauyHaTa MAaKC. 

(oga )ž logx; — bš (ogx,)? = ž logx, ·logy; peaynrryjyha 6p31«1·Ha, yKyHIHa KOJIHUHHa 

i=1 i-1 i-1 eKCIIJIO3HBa, pacToOjaPbe, KaO H peJIyKOBaHO 
(3.4) pacrojame Jaro je y TaGemu 3.1. [1]. 

rne je: N – opoj H3BpIeHHxX Mepehba. 

N N 
Nloga - bžXlog x; = Xlog y; 

i=1 i=l 

Ta6ejna 3.1. VnaaiHu nojtarıı MUHHpalba H Mepebba 

P. | Mwumnp. | Mepno r Qu Vy M MI Vimax 
R 

0p. 0p. 

__L..J | MM-IL | 529,46 | 2.539,0 | 0O,701 | 1,005 | _1,026 | _1,59%| . 38,8102 
2. 34,3241 

3. 1 32,2057 

.J | MM-4 | 463,69 | 2.539,0 | 0O,857 | 2,185 | _2,300 _| _3,286 |__ 33,9891 | 
5. 29,4144 

___43,1009 
37,8702 

35,4358 

Ha ocHoBy nojaraka H3 TaGene 3.1, a 3a pemraBabbe jeiHauHHe 3.4 KpeHpaHa je TaOe;ma 3.2. 

Ta6e:a 3.2. 
Pejn. 
0p. Ri 

1. 38,8102 

„2853 

45,4159 
40,2875 
_37,9897. 
40,9193 

. 35,3981 
Yiynuuo: 23,8427 | 36,7988 – 10,6451 – 16,7258 

Ha GaxH ya3HMX mojmaraKa JaTHX y 3.4 a raOema 3.2) ne0MHMcaH je 3A4KOH 
TaCemH · 3.1. MaTeMaTHUKMM · IIOCTyIKKOM OCIHIHJIOBaMba TJ, KOJH TJIaCH: 
(TeOpHjOM HajMaMbHX KBajpaTa, jejHauHHa V =80,239 R % (3,5.) 
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/loOHjeHa jemHauHHa (3.5.) Kopeumrc 

NoOuHjeHe BDpCHHOCTH a IIpeyiCTaBJba 34KOH 

THpoOMeHEC Op3HHe OcCHMMOBaMba THa y 
3aBHCHOCTH OJL KOJIMUHMHC CKCIMO3MBa (Q), 

pacrojaP»a (r), ycyoBa HM3BODema MHHHpaMa, 

KaoO H KapaKTepHcTMHKa TJIa. OBajJ 34aKOH HaM 

oMoryhaBa ma cc yHaNpc)N 3a CBaKO 
MHHHP2aMb6 IIporHo3Hpa Op3HHa OCIH;IOBaMba, 
OJIHOCHO JIA CC HpCJIBHJUH CTCHCH CCH3MHUKOT 
yTiejcrBa KojH he OaTH H3a3BaH MHHHpaMbeM. Ha 

OBaj HauHH, MHHHpaba CC y BNOrHey 
CCH3MMHUKOT JICjCTBa CTAaBJPajy IOJ KOHTPOJIJ, 
nrTO yjeyiHo rpy>Ka H MoryhHocrT Jla ce OTpecH 
HC CaMO KOHTpomMmiy Bch H đ„yHapem 

mnaHHpajy. Ha craanma 3.1. nar je rpabiuku 

2.0 

1.8 

HpHKa3 alpOKCHMaTHBHC KDHBC 342 YyCJIOBC 
H3Bolbjeeba MHHHpaMba Ha IIK „Kavajb“. 

Tpeoca HcrahH a 34KOH OCIHJIOBaHMRba 

Ta ne(oHHHcaH jenHauHHOM (3.5), oJHOCHO 

yTBpbeHe BpecHOcTH Koe(pMmujeHTa (Ky) H 

ČKCHOHCHTa (n), Ba)KC CaMO aKO CC MHHHPpaHbC 
H3BOJUMH Ca TCOMCIDHJOM H TEXHOJIOTHJOM 

MHHHPpaHba „NpHMCMCHOM  KOJ - Hape 
OrmcaHHX. VKoMMKO OM «ce MHHHpaHba 
M3BOmMMa | Cca  pyrMM - mapaMeTpHMa, 

HHTCpBaJIOM Yycnopetba, KOJIHUHHOM 
CKCIIHO3HBa TIO HHTCPpBaJIy, yTBpDeHHM 3aKOH 

Tipecraje /A Ba)KH, Jep uHHHOIIH KOJH yTHuy Ha 

HHTEH3HTeET JNIOTpecCa Cy MHOrOOpojHH H 

pasnauuru [1]. 

1.6 

1.4 

1.2 Br
zi
na
 
os

ci
lo

va
nj

a,
 
cm

/s
 

1.0 

0.8 

0.6 

0.4 

0.2 + 

0.0 

O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 

Redukovano rastojanje, R 

Cnaka 3.1. T pa)nuku rnpHKa3 attpoKCHMaTHBHC KDHBC 32 yCJIOBE MHHHPpaFba Ha IIK „KaMaJb“ 

Ha OocHOBy aHajmMTHuUuKC 3aBHCHOCTH 
Op3MHe ocHMHMOBaĐa TJa, Koja je aTa 

jeMHauHHOM (3.5), s3amrHTa rpabeBHHCKHX 
o0jeKaTa OJL CCH3MHUKOT JICJCTBa MHHHDpaMba 

y OKOJIHHH O0e30ebDeHa je y3 ycJloB: 

r>15,797 3/Qa, „(m) (3.6.) 

rnmeje: r—-— (OesonacHo pacrojabe,(m) 
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Quk — yKyHHO yHnoTpcOJbeHa KOJIHUHHA 
eKcIIo3HBa, (kg). rpH MeMy TpeOa BOJIHTH 

pauyHa, Ipe CBaKOTr | MMHHHpaPa, a 
pe)nyKoBaHo pacrojaec (R) Oyne Behc HHH 

jemHako R > 15,797 rama he oueKHBaHa 
Op3HHa OcIIHJOBaMa Ta yCIĆ}L MHHHpažba 
OgTH Malba HH jeyiHaKa Op3uHu oJ v = 0,8



cm/s, a HHTCH3HTET OUCKHBaHMX IIOTpeca 
Ouhe y noMeHy IV-or ceH3MHukor crTereHa. 

Ha 6a3g ycoBa JnaTHx jey(HauHHOM (3.6), 

a3a namrmHry rpabeBHHcKMx oOjeKara y 

OnM3HHH OJI CeH3MHuKOT JICjCTBa MHHHpabba 

Ha JIOKAHHJH HOBPIHHHCKOT KoOMNa „KaMajb“ 
MOXKE CC HapaBHTH KpHMBa (Oec3OMlacHOTr 
pacTojabba (BHJIeTH CJIHKy 3.2.), Koja ce 1naKO 

KOPpHCTH IHDHJIMKOM KOHCTDpyKIIHje MHHCKOT 
TIOJba IIpe CBaKOT H3BCJIĆHOT MHHHpaba. Ha 
Taj HauHH CBH OOJeKTH y OKOJIHHH uHja Cy 

pacrojapba Beha MNM jeMHaKa Oec3OHmacCHOM 

pacrojaby (r) OBhe moTmHyHo OcaOcJIHH OJ 

HoTpeca H32a3BaHHX MHHHPpahbcM [1]. 

4. BAKUbBVJAK 

OnpebeH 3aKOH OCHMJOBaĐa TJIA 
oMoryhanBa Jla ce OJIipeiH CeCH3MHuKO JICJCTBO 

MHHHPpaPba y IHNipaBIy HCKOr TpabcBHHCKOT 
oOjeKkTa HJ HaccJba, KopHcTehH HpuH Be3y 

H3MCDy Op3HMHC OCHMIOBaMa H IOCJICJIHIIA 

KOje Ce MOTy OJIpa3HTH Ha OKOJIHe O0jekTe. 

r= 15.797 Q 

B
e
z
b
e
d
n
o
 

ra
st
oj
an
je
, 

r 
(m
) 

O 250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250 3500 3750 4000 4250 4500 

Kolicina eksploziva, Q (kg) 

Cimka 3.2. KpaBa Oe3onacHor pacrTojahba (r) y 33BHCHOCTH OJI KOJIHUHHC CKCIIJIO3HBa (Q) 

3a HnpaBMJHO H CHTypHO peuaBaMbc 
Ipo0OJfeMa CeH3MHUKOT JIČjCTBa, HEOIIXOJIHO 
je ca OJrTOBapajyhdaM čKCHeCpHMCHTaJIHHM 
MHHHPpaMHMa OJipenMTH mapaMerpe (Ky) H 
(n) B3 jenHaunHe (3.1.) To npakruuHo 3HaulH 

JioJ1a3MO no 3aKOHa pacnojeJe 
HHTeH3HTeTa IHIOTpeca, y 3aBHCHOCTH OJ 
pacrojaba (), yKyTIIHe KOJIHUHHC 

eKcnMo3HBa (Q) B HauMHa HgW3Boljeba 

MHHHP82?ba y IIpaBIly CTAaMOeHH OOJeKTH KOJH 

Ce IITHTe. 
Ms pesaynrara | HHCTpyMeHTaJIHHX 

onHna)Kaba Ha JIOKANUHJH IIOBDHIHHCKOT KOIA 

„KaMajJb“ BHJIH ce a rpaljeBMHcKH OOjeKTH 

y HemocpenHoj OJM3HMHH HHCy yTpOXxKecHH 
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HpH OBaKBOM  „pe)KHMy | MHHHpabba H 
yrIOTpeOJBe6HOj KOJHUHHMH CKCIIMIO3HBa. Koj 

onpebHBaba JO3BOJbeHe Op3HHe (v = 0,8 
cm/s) y3eTro je y oOsMp a Ce MHHHPpalHba 

H3BOJIĆ J(Ba JIO TpH y TOKy TpHJIeCeT JIAH4, 

CTaHC OKOJHHX OOjeKaTa KaO H JpyrH 
(jakTopH, KaKo He Og Mmominmo o omrehema 

OKOJIHHX O00jekaTa. 
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