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PROTECT WORKERS FROM OCCUPATIONAL HAZARDS FOR OIL
CRUSHED STONE

Poszenanymo npoyec 6uoobymxy webeno i mMemoou 3axucmy npayiéHuxKie Ha Kap'epi 6i0
WKIONUeUx i Hebe3neuHux akxmopis, 3 AKUMU BOHU CMUKAIOMbCA NPU BeOeHi 8UOYX08UX pOOIm.
3anpononosanuii Memoo U3HAUEHHS 3aOPYOHIOIOUUX PEYOBUH 6 AMMOCHEpHOMY NOGIMpI npu
pobomi na xap'epi. Ob62pyHmMoO6aHO OCHOBHI GuMO2U 00 3aAc00i8 I[HOUBIOYANLHO2O 3AXUCHY.
Ompumani pezyrbmamu  0aiomv MONCIUBICMb  NIOBUWUMU  3AX00U Oe3NeKU Npayioyux npu
8UO0OYMKY WebeHio.

Kniouosi cnosa: webinv, newaonicms, 8ibpayis, nui,  KOHYeHmMpayis,  3acio
IHOUBIOYANLHO2O0 3AXUCY.

Paccmompen npoyecc 0ooviuu webns u memoowvl 3auumsl pabomaruwux Ha Kapbepe om
BPEOHBIX U ONACHBIX PAKMOPO8, ¢ KOMOPLIMU OHU CIMANKUBAIOMCA NPU 8€0eHUU B3DbIBHBIX PAOOM.
Ipeonooicennvliti memoO onpeoenenusi 3a2pA3HANUWUX Beuecms 8 aAMmMOCHEPHOM B030yXe Nnpu
pabome Ha kapvepe. O60CHOBAHBI OCHOBHbIE MPeDOBAHUSL K CPeOCMBEAM UHOUBUOVATLHOU 3AUJUMbL.
Tonyuennvie pesyrbmamsi 0arOm BO3MONICHOCHb NOBLICUMb Mepbl De30NACHOCU PAOOMArUWUX
npu 000vlye webHs.

Knwuesvie cnoea: webenv, newjadHocms, eubpayus, nuib, KOHYESHMpayus, Cpeocmeo
UHOUBUOYATILHOU 3AUJUMbL.

The process of extraction of gravel and methods of protecting workers from the quarry of
hazards to which they are encountered in blasting operations. The proposed method for
determining the pollutants in the ambient air at work at the quarry. Substantiated the basic
requirements for personal protective equipment. The results obtained make it possible to increase
the security measures employed in the extraction of gravel.

Keywords: gravel, flakiness, vibration, dust, concentration, personal protection equipment.

Beryn.  Ilpu BugoOyBaHHI 1IEOEHIO OAHUM 13 TEXHOJIOTIYHHMX MPOLECIB €
OypoBuOyxoBi po6otu. Lleit BupoOHUUMIA TTPOIIEC MOB’SI3aHUM 3 JI1€F0 MPOMUCIOBOTO
nuily Ha npauiBHukiB. Ilin HOro BIUIMBOM BHMHMKA€E Take TsKKe Mpodeciiine
3aXBOPIOBAHHS, SIK CHJIIKO3 (IIPY HE3HAYHUX KOHUEHTpalisix — yepe3 6—10 pokis, a
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OpU BEIUMKHX Jl03aXx — uyepe3 2—3 poku). lLle 3axBoproBaHHA HaHOUIbILIE
NPOSIBIISIETHCST CEpeJl MPAIiBHUKIB TIPHUYOI MPOMHUCIOBOCTI Takux mpodeciid, sk
OypWJIbHUKH Ta MIAPUBHUKU.

Metorw po00TH € aHasi3 BIUIMBY LIKIAJUMBUX Ta HeOE3MEYHUX (PaKTOpPIB MpHU
BU00YBaHHI IIEOEHIO LUIIXOM 3aCTOCYBAaHHS METOJY BU3HAYEHHS IMUJIO-Ta30BUX
BU/IUJIEHD.

AHani3 crany npoosaemu. [lleGiHp - 11e Marepiay, SKUM OTPUMYIOTH 3a
JIOTIOMOT'OI0 APOOJIEHHS TIPChKUX MOPiJ, BaldyHIB a00 rpaBito. CUNKUHN 3 BETUKUMHU
3epHAMU MaTepiall, KPYIHICTIO OIbIIE 5 MM.

OpHa 3 HaMBaXKJIUBIIIMX XapaKTEPUCTHK MICOCHIO - 1€ JemannicTh. [lapamerp,
SIKUM BU3HAYAETHCSI CTYIIIHD IUIOMUHA MEOCHIO 1 HA3UBAETHCS JICTIAHICTIO.

BunobyTtok miebenro - 1ie nmepepoOka BHBEPKEHHUX TOPIJ, TaKUX SK 0a3albT,
rpa”it, aiada3, rabpo 1 kapOOHATHI OCaJ0OBl1 MOPOJAU - BamHAKM 1 gojoMmiT. [Iporec
BUJOOYTKY HEpPYIHOIO Mareplajgy CKIaJaeTbCcsl 3 JpOOJEHHS TBEPAUX T1PCHKUX
NOPIJI, 3 HACTYITHUM PO3CIFOBAHHSIM NPOAYKTIB APOOIICHHS.

Marepiaau Ta pe3yJabTaTH AOCHiIxKeHb. [IpoaHanizyBaBIIM TEXHOJIOTIIO
BUJI00YTKY IIEOCHIO BCTAaHOBJIEHO, 1110 aTMOocdepa Kap'epiB 3a0pyIHIOETHCS TTATIOM.

JlucnepcHicTh NULy, 0 YTBOPIOETHCA MpU poOOTI Kap'epHOro oOJIagHAHHS,
BUCOKA:, Outbie 90% NMUIMHOK MalOTh PO3MIpU MeHIe 5 MKM 1 jumiie 2,5% - noHaj
10 mxm. OcHOBHA Maca BHSIBJIEHOI B arMocdepl Kap'epiB muiy € "craporo", ToOTO
BIJIOKpeMJICHOT Bij MacuBy abo mpu BuOyxax. IloBitps po0Oo4oi 30HM MOBHHHO
mictutu 20% KucHio 1 He 6inbe 0,5% Byriaekucaoro rasy. BMicT iHITMX MIKIiTUBUX
ra3iB He MIOBUHEH NEPEBUIIYBaTH BCTAHOBJICHUX CaHITApHUX HOpM. Y  Tabm. 1
HaBeJICHI IPaHUYHO JIOIYCTHMI KOHIICHTpAIlli Tra30moAiOHuX JOMIMIOK B aTMocdepi
kap’epiB [1].

Tabnuusg 1. 'paHU4HO JOMYyCTUMI KOHLIEHTpALli ra30n0110HUX JOMIIIOK B
aTMocdepi Kap'epiB

['panuvnO KOMyCcTHMA
T'a3u KOHIISHTpAITisI
Mr/ M | % (3a 06'emom)
AKpoJtein 0.7 0,000028
dopmanberia 0.5 0,000037
Oxcuau a3oty (B nepepaxyHky Ha NOs) 5 0,0001
OKuC BYTIIEITIO 20 0,0016
CipuucTtuii anTiapun 10 0,00035
CipkoBOJIeHb 10 0,00066
Byrnekucnuii ra3 - 0,5

k1a1MBHI BIUIMB MUY HA OPTraHi3M JIFOJAWHM 3aJIEKUTh BiJ ii BIACTUBOCTEH.
[cToTHMI BIMB Ha O10J0TIYHY aKTHUBHICTh MUJIOBUX YaCTMHOK HAAIOTh XIMIYHUN

CKJIaJl, = PO3YMHHICTh MMy, JUCIEPCHICTh, (opMa YACTHHOK, 1i TBEPIICTh,
CJIICKTPO3apsDKEHHICTh,  CTPYKTypa (KpucraiaiuyHa, amopdHa), aacopOIliiiHi
BJIACTUBOCTI. Haiibinpiry HeOe3neKky CTaHOBHTH MWJI TMPU BAMXaHHI, MEHIIE
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3HAUYCHHS Ma€ BOHA MpHW TOMAJIaHHI B NUIYHOK. XIMIYHUUM CKJajJ MWy BHU3HAYAE

[lun MoOXe YMHHTH Ha OpraHi3M pi3Hy [i0: (IOpOreHHy, TOKCHYHY,
N0/IPa3HIOI0YY, TOLIO.

[Ipu mizpuBaHHI TIPCHKOT MAcH LIKIJIMBI BUKUAM (TIWJI 1 Ta3U) BUILISAIOTHCS B
aTMoc(epy y BUTIIAI MUJI0-Ta30Boi xMapH. [Iui 3 Takoi XmMapu ocifae Ha ycTynax,
OpOMMAaiIaHYMKaX, MPUIETJIUX TEPUTOPIAX 1 € JDKEepenoM  3a0pyaHEHHs
HABKOJMIIHBOTO cepepoBuina. [Ipu migpuBani 1 M~ ripHU40i Macu 3 BUKOPUCTAHHSIM
I'PaHyJbOBAaHMX BHOYXOBHX PEYOBHMH NHUTOME NWJIOBUILIEHHS cTaHOBUTH 30-100
r/M°, 3 BUKOPHCTAHHSIM eMyJIbCIHHX BHOYX0BUX pedoBuH -20 v/M°. [IpH oMy B
atMocepy BHUAUISIOTHCS HEOE3MEeUHI PEYOBHMHU TaKi SK akpojieiH, dopMmaibierii,
OKCUIM a30Ty (B mepepaxyHKy Ha N20S5), OKUC BYyIJICLIO, CIPUUCTUN aHTIIPHI,
CIPKOBO/ICHb.

JJist BU3HaUYCHHS 3a0pYIHIOIYHX PEYOBUH aTMOCGHEPHOTO TOBITPS MPU PoOOTI
Ha Kap’epi iCHyIOTh Taki MeToau [2,3]:

— BU3HAYEHHS IHTEHCUBHOCTI 3a0pyAHEHHS aTMochepu;

— BU3HAYEHHS MMUJIOBUX BUKHUIIB B aTMOCc(hepy Kap’epy;

— BHM3HAYEHHS MWJIO-Ta30BUX BUAUIEHb IPU MAaCOBHUX BUIICHB;

— BHU3HAQUEHHS 3arajbHOi I1HTEHCHBHOCTI MWJIO-Ta30BOIO YTBOPEHHS a
atMocdepi kap'epy.

[IpoanamnizyBaBiu 111 METOIU OyJI0 BCTAHOBJIEHO, 110 OLIBII TOYHUM € METOJ
BU3HAUCHHS MWJIO-Ta30BUX BHIIJICHb MPU MacoBuUX BuOyxax. Ha puc. 1 mokaszana
cXeMa yTBOPEHHS MIJI0-Ta30BUX XMap MPH MacOBUX BHOyXax Ha Kap’epi.
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Puc. 1. Cxema yTBOpeHHS MIJIO-Ta30BUX XMap MpHU MacOBUX BUOyXax Ha Kap’epi:
1 — nepBuHHA XMapa, 2 — IpyropsigHa xmapa, 3 — Xxmapa, yTBOpEHa 3a paXyHOK
yIapHOT XBWJI 1 CECMIYHUX KOJIUBAHb

MacoBi BHOyXHM € HaWOUIbII TOTYKHUM JKEpPENIOM BHAUICHHS NHIY Ta
YTBOPEHHS MIJIO-TA30BUX XMap B CEpEOBUII aTMochepHu.

Bucotry migiioMy TWIO-Ta30BUX XMap MNPUHAHATO pPO3PaxoBYyBaTH 3a

dbopmyiioro:

At

0= Gan—co/q@mrR-13] ¢ )

At — pi3HUI TeMIepaTyp IPOAYKTIB BUOYXY HABKOJUITHLOTO CEPEAOBHINA HA

Bucoti 10-15 ™M Big mMOBEpXHi, SKa TMiApUBAETHCS, C; Y — BEPTHKAIbHUM

Temmeparypuuii rpagient, “C/100 M, M; § — HPHCKOPEHHS BiIbHOTO MAmiHHI, M/C’)
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¢,B — po3mipHi ekcnepuMeHTalbHi KoHcTaHTu (c=11.5, B=0.2); R —
NEPBUHHUHN PajilyC ra30-MIJIOBOT XMapH, M.
JIisi BU3HAYEHHSI NEPBUHHOTO PaJIlyCy ra3o-NMUJIOBOI XMapH, BHUKOPHUCTAEMO

HACTYyIIHY 3aJIEKHICTD:
3 ,3V
R = E' oe: (2)

V — e 00’eM rasiB, IKMil BUAUISIETHCS TPU BUOYXy BUOYX0BOi peuoBuHM (BP),
M.

Hamni, mo6 po3paxyBatu 00’eM rasiB, 1o € HachigkoM BuOyxy BP 3actocyemo
HacTynHy Ghopmyy:

V=mAV, , oe: (3)

M — Koe(iIieHT, KUK BPaxoBY€ MIMCHY KUIBKICTH Ta3iB, IO HAIXOMISTh B
atmocdepy (0.6+0.75). Bimomo, 1m0 yacTuHa Ta3iB MOXKE 3aJUIIATHCS y TiAipBaHiA
YaCTHHI CKBOKHUHU; Vo — 00’eM rasiB, 1110 yTBOPUBCA IIpHU po3kiagaHHl. Bigomo,
mo Ha | Kr BHOYX0OBOI pedoBHHU 06’€M rasiB mpuiimae criBsigromenns 0.6+1.1 M
A — maca BUOYXOBO1 peYOBUHH, KT.

3MIHU AMCHEPCIMHOTO CKIIAly OCIIaluoro Muily 3ajJekarh BiJ MICIs BUOYXY.
BcranosieHi Bijcrani HaBeaeHi B Ta0i. 2 [4].

[Ipu po3MOBCIOKEH] MUJIO-Ta30BOI XMapU YTBOPIOETHCS MEBHA KOHIEHTpPAII1S
IIKIJIMBUX PEYOBHH, SKa MOXKE OCIJaTH Ha IMOBEPXHIO 3eMii. J[Js BHU3HAYCHHS
OpPIEHTOBHOTO 3HAYCHHS 111€1 KOHIIEHTpAIlii 3aCTOCOBYIOTh HACTYIHY (OpMYITy:

_ e .‘91.9 .
C=Core (2.92192+497.519—500)’ de. (4)

. C : 3.
Cy — TOdYaTKOBAa KOHIIGHTpAIlisl MWy B Tra3o-MUAJOBIA Xmapi, mMr/m;, ¥ —
MIBUKICTH BITPY Ha TIOBEPXHI 3€MJIi, M/C;

Tabnuus 2. 3anexHicTs AMPPAKUIAHOTO CKIAAY MUY BijJ Miclsl BUOYXy BUOYXOBOI

pE€YOBUHU
Biacrass Big Micig Judpakmiitauii ckiaam, %
BUOYXY, M 110 (PAKIIiSIM THITY, MKM
14 | 1,4-4 | 4-15 | 15-50 | 50
40 63,09 | 23,46 | 9,03 | 1,12 | 1,3
60 68,79 | 23,13 | 6,76 | 0,92 | 0,4
90 65,74 | 22,69 | 9,89 | 1,66 |0,02
120 70,21 | 19,9 | 862 | 1,24 |0,03
200 74,31 | 17,52 | 7,33 0,8 |0,04
300 75,11 | 195 | 4.8 0,57 | 0,02
600 79,87 | 15,77 | 3,7 05 |0,16

BuniuieHHs TOHKOJMUCIIEPCHOTO MWy € HalOUIbIl BUPAXKEHE 13 MEPBUHHOI
XMapH Ta croctepiraetbes Ha Bijcradi 200-300 m Big micus BUOyXY.

BceranoBneHo, 0 JpyropsiiHa NUJIO-Ta30Ba XMapa BUHUKAE MICHS MIAPUBY B
30H1 BIIKUIAHHS TUAJTY Ta rasy.

MoXMBI BUIAJIKH, 110 Y Kap’€pHOMY TOBITPI, K€ BIUXAIOTh MPAIIBHUKHU T
gac OypoBHUX pOOIT, MPUCYTHI OJIHOYACHO JACKUJIbKA IIKIMBUX cywimei. Tomi
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BU3HAYAETHCSA ITpaHMYHA  KOHIIGHTpAIlisl IUX CyMilleid, sKa TOBUHHA
H1MOPSAIKOBYBATUCH CITIBB1IHOIICHHIO:
C C C
L+—2 4 4+ Qe (5)
TAK; TAK, LK,
C1,Cy, ... G, —  ¢akThyHI  KOHLEHTpauli  WIKIJJIMBUX  pPEYOBUH;
I'AK;, TAK,, ...T1K, — TrpaHu4YHO-IONMyCTUMI KOHIICHTpAIlli, 3HA4YCHHS SKHUX

HaBeJeHO B Ta0. 1.

MeTta 1aHOTO PO3paxyHKY IOJIATaE y BU3HAYECHI MWJIO-Ta30BUX BUUICHb MpHU
BUOYXOBUX po0OTax Ha Kap’epaX, SKI HEraTUBHO BIUIMBAlOTh Ha 3J0pOB’A
MPALIOI0YHX.

BcraHoBieHO, MO0 3ampoNOHOBAaHUN METOJ BH3HAUYEHHS 3a0pyAHIOIOUYUX
peyoBMH B aTtMmocdepl Mmpu poOOTI Ha Kap’epi Ja€ MOXKJIUBICTh OIIHUTH CTaH
atMoc@epHoro noitps. OTpumaHi  pe3yiabTaTH  JaAyTh 3MOTY  po3paxyBaru
JOMYCTUMY KOHUEHTpAII0 LIKIJJIMBUX PEUYOBUH B aTMOC(EpPHOMY CEpeAOBHIII
Kap’€piB 3 BUIOOYTKY IIEOCHIO.

Crniz 3a3HAYMTH, 110 Y TIPHUYOBUIO0OYBHIN MPAKTHUIll ICHYIOTh Kap'epu, ¢ HE
BEyThCS TIJIPUBHI POOOTH, HE BUKOPHUCTOBYETHCS aBTOMOOUIBHHH TPaHCIIOPT.
3aBAsSKA LOMY KOHIICHTpAIllsl MUYy AyXe HHU3bKa, a OTPYyHHI Ta3d MPaKTUYHO
BIJICYTHI.

BuninenHst nuioBUX YaCTMHOK Ta ra30BUX JOMIIIOK B Kap'epax 3MEHIIYIOTh 3a
JIOTIOMOT'O0 OPTaHi3allIiHUX, TEXHOJIOTIYHUX Ta 1HKEHEPHO-TEXHIYHUX 3aXO0/IiB.

OCHOBHMMH OprasizalliHUMHM 3aXOJaMH IpPH BEIECHHI BUOYXOBUX pOOIT €
nepexij Ha JIBO3MIHHY pOOOTY Ta BUKJIIOUEHHS IIUX POOIT BHOY1, KOJIM MOBITPOOOMIH
y Kap'epax MiHIMaJIbHUNA, OCOOIMBO B MEPEICBITAHKOBUH Yac.

OCHOBHUM TEXHOJIOTIYHMM 3aXOJOM TMpU BeACHHI BHOYXOBHX pOOIT €
3MEHIIECHHS KIJTBKOCTI YTBOPEHMX 1 BUAUIEHUX IKIUTMBUX JTOMIIIOK MiJ] 4ac MPOIECY
BuOyxy. Ciija 3a3HaUUTH, 10 HEJOUUIBHO BUKOPUCTOBYBATU HAOWBKHU, SIKI MICTATH
nUJI0B1 (ppaKiiii.

OnHuM 13 METOAIB 3aXHCTy Ta Oe3meKku poOOTH MPAIIBHUKIB MPU BUAOOYTKY
niebeHo € eeKTUBHE 3acCTOCYBaHHS 3aco0iB iHAMBIAYyanbHOrOo 3axucty (3I3), mo
3aJIeKUTh BIJ 1X MpaBUJIBLHOTO BUOOpPY 1 ymoB ekcruryaramii. [Ipm ix BuOGoOpi
HEOOX1/IHO BpaxOBYyBaTH KOHKPETHI YMOBU BUPOOHHUIITBA, BUJ Ta TPUBAIICTH BIUIUBY
MIKiAIMBOTO (DaKTOpy, a TaKOXX 1HAWBIAyallbHI OCOONMBOCTI JroAuHMU [ 1mboro
pOOITHUKY TOBUHHI OyTH 03HAHOMIICHI 3 aCOPTUMEHTOM Ta nMpu3HadeHHsIM 313.

BucnoBknu

[IpoananizoBaHO  TEXHOJOTiIO BHUAOOYTKYy ImieOeHto. BusiBieno, 110
HAWTOJOBHIII (DaKTOpW IMIKIAJIMBOTO BIUIMBY Ha 3JI0POB’S POOITHUKIB IMPHU BEJNCHI
BUOYXOBUX POOIT € MHIL.

3anponoOHOBAHWM  METOJ  BHU3HAYEHHS  3a0pyJHIOIOYMX  PEYOBHH B
aTMoc(epHOMY MOBITP1, TAKHUX SK MU MPU BUOYXOBUX poOOTaxX Ha Kap epi.
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PesynbraTti po3paxyHKy MUJI0-Ta30BUX BHJIUJIEHH MPU MAaCOBUX JAAyTh 3MOTY
OTpUMATH [JAHHI MpO JONYCTUMY KOHILIEHTpAUll0 MIKIJUIMBUX pPEYOBUH B
aTMOC(EepHOMY CepeIOBHIIl Kap €piB.

Po3risHyTO METOMM 3MEHIICHHS BUIJICHHS MIJIOBHX YAaCTHHOK Ta Ta30BUX
JOMIIIOK TpHU MIIPUBHUX poOoTax. BcTaHOBIEHO, 110 pallioHAJILHUMH METOJaMHU
3MEHIIEHHS BU/IJIEHHS TWJIOBUX Ta Ta30BUX JIOMINIOK € OpraHi3aiiiHi Ta
TEXHOJIOTIYH1 3aX0/IH.
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ASSESSMENT OF THE STATE OF LABOUR OF SAFETY AT THE
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3anpononosano nioxio 0o nobyoosu mamemamuyHux mooenell 015 OYIHKU CMAHY OXOPOHU
npayi Ha 8UPOOHUYMEI 8 36APIEATILHOMY BUPOOHUYMEL.

Knwuoei cnosa: mamemamuuna mooenv, GUPOOHUYI YUHHUKU, CMAH OXOPOHU Npayi,
36aprO6AIbHE BUPOOHUYMEO.
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