TapaHTHH TPYISIIUXCS, B paMKax pabOThl KOTOPOTO TOXKE OOJIBIIOE BHUMA-
HHUE yJemsieTcs BOIpocaM OXpaHbl Tpya [5].

3HaUNTEIbHBIE PECYPCHI I MOMOIIM PaOOTHUKAM, MOCTPaJaBIINM Ha
MIPOMU3BOJICTBE, COZEPKATCA B | €HEPaTbHOM COTIIAIIEHHH, KOTOPOE 3aKITIO-
YEHO MEXIy npodcoro3amu, HAHUMATEISIMH 1 IPAaBUTEILCTBOM CTPAHBI.

3akiiouenue. J[ns yiydimeHus kKadecTBa paboThI 0OMIECTBEHHBIX WH-
cnexktopoB ¢ 2019 1. B CTpYKType KaKA0ro pailOHHOTO 00beTMHEHHS PO d-
COI030B MOSIBUTCSl BHEINTATHBIN NPO(COIO3HBINH MHCIIEKTOP 10 OXpaHe Tpy-
na.

JlaHHBIH crieNUaIUuCT OyIeT BO3IJIABIATh OOIIECTBCHHYO KOMUCCHIO IO
OXpaHe TpyZAa paiioHHOTO 00BeIUHEHHs MPOPCOI030B U OyAET KypUpOBaTh
paboTy Bcex 00IIeCTBEHHBIX HHCIIEKTOPOB paioHa.
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BBenenne. OCHOBHOH MPUYMHON TpaBMaTH3Ma IPHU MPOM3BOJICTBE 3€M-
JSIHBIX paboT sIBIsIETCS] OOpYIIEHHE IPYHTOBBIX MacC B IPOLIECCE UX paspa-
OOTKH U TIPH MOCIEAYIOMHX paboTax B KOTJIIOBaHAX U TpaHmesx. OOpymre-
HHUE TPYHTA MPOUCXOAUT M3-3a MPEBHIIICHHS TIIyOUHBI pa3padoTKu 6e3 Kpe-
IUICHUH, HEYCTOWYMBOCTH OTKOCOB, OONBIIONH MX KPYTH3HBI, HEAOCTATOU-
HOM TIPOYHOCTH KpEIUICHWS] TPYHTAa, HEMPaBHIBHOW pPa30OpKH Kperuie-
uwuii [1].

OcHoBHast yacTb. O0ecneynTh YCTONYUBOCTE TPYHTa U NIPEAOTBPATUTh
0oOpyIIeHne MOKHO ABYMsI CIIOCOOAMHU: YCTPOWCTBOM OTKOCOB U yCTaHOB-
Koii kperutenuit. [Ipu BeJeHUU 3eMIIIHBIX pabOT TPYHT pa3phIXJIIeTCs, Ha-
pyLIaeTcs €ro CTPYKTypa, TEPSIETCA CBA3ZHOCTh MEXAY YaCTHI[AMH, YTO CO3-
JlaeT MOTEHLIUAIbHYIO ONACHOCTh OOPYILEHHUSI B MPOLIECCE €ro pa3paboTKy,
€CcIM He NPHUHATH COOTBETCTBYIOIIMX Mep. OmacHOCTh OOpyLIEHUs TPyHTa
BO3pACTacT C YBEIMICHHUEM TITyONHBI pa3paboTKy.

Bce 0coGeHHOCTH MPOM3BOACTBA 3EMIIIHBIX pabOT IOJKHBEI OBITH YBS-
3aHBI MEXIy cOOOH B MPOEKTE, KOTOPBIH COTMIacyeTcsi C COOTBETCTBYIOMIH-
MU opraHm3anusiMu. [Ipn Hanmmunu NEHCTBYIOIUX ITOJ3EMHBIX KOMMYHH-
Kanuil (3MeKTpHYeCKuX Kabelel, ra30mpoBOIOB), PACIIONOKCHHBIX BOJIU3U
MECTa MPEACTOAIMNX 3EMITAHBIX pa60T, HeO6XOI[I/IMO MOJIYYHUTH Pa3spCUICHUC
Ha TpoBefeHHne paboT OT OpraHU3alM{, OTBEvaromied 3a SKCIUTyaTaIlHio
3THX KOMMYyHuKanuil. K paspemenuio mpuxiaapBaeTcs IUIaH (cxema) C
yKa3aHUEM PACIOJI0KEHUS U INTyOHNHBI 3aJI05KEHISI KOMMYHHUKAITHH.

Cnyqaﬂ IMPOU3BOACTBEHHOI'O TpaBMaTU3Ma BO3MOXKHBI IPU SKCILJTyaTa-
MM CTPOMTEJIFHBIX MAlIMH M MEXaHH3MOB, HCIIOJb3YEMbIX Ha 3€MILTHBIX
paborax. OHM MOTYT NMPOM30HTH IO CIEAYIOUIMM NPHYMHAM: HOTEpsl Ma-
IIMHAMH YCTOHYMBOCTH; CaMONPOU3BOJIbHOE IMEPEMENICeHHEe MAIIMH M X
TIOJIBIDKHBIX YacTel; HEHCIIPABHOE COCTOSHHE MAIlWH, MX JeTaneH, Take-
JKHBIX IPUCIOCOOJIEHUH; HeZOoCcTaToOuHas KBalIM(pUKamus padbodux,
YIPABJISIOIUX MAIIMHOM.

ITepen pa3zpaboTKko¥l TpaHIIeH U KOTIOBAHOB HEOOXOIUMO 3apaHee Oll-
penenuTh KPyTU3HY OTKOCOB, 00€CIEeUnBAIONIYI0 0€30TIaCHOCTh TIPOU3BO/I-
cTBa paboT, C yueToM IITyOMHBI TPAHIIECH WK KOTIIOBaHA M BEIOPATh CIIOCO0
(opMHupOBaHUS OTKOCOB. PHIThE KOTJIOBAaHOB M TpaHIIEH ¢ OTKocamu 0e3
erHJ’[eHHﬁ B HCCKAJBbHBIX T'PYHTaxX BBIIIC YPOBHA I'PYHTOBBIX BOJ WA B
IPyHTaX, OCYLIEHHBIX C MOMOIIbI MCKYCCTBEHHOTO BOJONOHMXKEHUS, J0-
ITyCKAaeTCsl MPH TITyOnHE BBIEMKH U KPYTH3HE OTKOCOB COTJIACHO TaOJIHIIE.
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JlomycTHMBIe KPYTH3HA 0TKOCOB H ITy0HHA BbIEeMKH

KpyTusHa oTkoca (OTHOILIEHUE €ro BBICOTHI K 3a-
JIOXKEHHIO) IPU TITyOMHE BBIEMKH, M, HE Oosee
Bunpl rpynTos
15 3 5

HacplInHble HeYIIIOTHEHHBIE 1:0,67 1:1 1:1,25
Ilecuanbie U rpaBUiiHbIC 1:0,50 1:1 1:1

Cyrmech 1:0,25 1:0,67 1:0,85
CyriauHok 1:0,0 1:0,50 1:0,75
Tnvna 1:0,0 1:0,25 1:0,50
Jleccel 1 J1ecCOBUIHBIE 1:0,0 1:0,50 1:0,50

C 1esbi0 UCKITFOUCHHSI pa3MbIBa IPyHTa, 00pa30BaHUs OMOJ3HEH, 00py-
[ICHHS CTEHOK BBICMOK B MECTaX IPOHM3BOJCTBA 3EMIISIHBIX paboT 0 UX
HavaJjla HeoOX0AMMO 00ECIIEYUTh OTBO NOBEPXHOCTHBIX M MOJA3EMHBIX BOJ.

MecTo npou3BOACTBA PabOT JOJHKHO OBITH OYHUILEHO OT BaJyHOB, Je-
PEBBEB, CTPOUTEIBHOTO MyCOpA.

[Tpon3BOACTBO 3eMJISHBIX PabOT B OXPaHHOH 30HE PaCIONOKESHHS IO
3eMHBIX KOMMYHUKAIIM{ B CIIy4asX, YCTAHOBJICHHBIX 3aKOHOIATEIbCTBOM,
JOITyCKAETCSI TOJBKO MOCIIE TOJyYeHHs! IUChbMEHHOTO pa3pelieH sl OpraHu-
3allMi, OTBETCTBEHHOW 3a HKCIUTYaTallHI0 THX KOMMYHHUKALMHA, U COTIaco-
BaHUS C HEil MEPONPHUATHI MO 0OSCIICYCHUIO COXPAHHOCTH KOMMYHUKAIIMN
u Oe3omacHocTH paboT. [Jo Hadama MPOHM3BOACTBA 3eMIISTHBIX paboT HEoO-
XO/IMMO YTOYHUTH PAcIOJI0KeHHe KOMMYHHUKAINII Ha MECTHOCTH M 0003Ha-
YUTh COOTBETCTBYIOIINMHU 3HAKAMH WIIM HAAMHCAMH. [IpH MPOM3BOJICTBE
3eMJISIHBIX Pa0OT Ha TEPPUTOPUH OPraHU3ALNN HEOOXOIUMO TOJYIHUTh Pas3-
pellieHre OpraHu3aliy Ha POU3BOJICTBO 3EMIISTHBIX paloT.

ITpon3BOACTBO 3eMIISIHBIX PabOT B 30HAX JCHCTBYIONIMX KOMMYHHKAIIHHA
ClIelyeT OCYLIECTBIISITh MOJ] HEMOCPEJICTBEHHBIM PYKOBOJICTBOM JINHEHHOTO
pyKoBOAMTENS PaboT, MPH HAIWYUHM Hapsga-AOMyCcKa, OINpPEICISOLIETo
Oe3omnacHble YCIOBUsI paboT, U B CIIy4yasX, YCTAHOBICHHBIX 3aKOHOJATEIb-
CTBOM, MO/l HAOMIOAeHHEM PabOTAIOIINX OPraHU3aLH, IKCIUTYaTUPYIOIUX
9TH KOMMYHHKAIIUH.

Pa3paboTka TpyHTa B HEMOCPEACTBEHHOW OJIM30CTH OT NCHCTBYHOLIHMX
MOA3EMHBIX KOMMYHHKALMKA TOMYCKASTCS TONBKO TIPH IIOMOLIX JIOMaT, 0e3
NPUMEHEHHUS YIapHBIX HHCTPYMEHTOB.
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Brlemkn, pazpabarsiBacMble Ha yJIHIAX, IPOE3axX, BO ABOPaX HACEICH-
HBIX ITyHKTOB, a TAaKXK€ B MECTaX, IJ¢ NMPOUCXOANT JBIDKCHHE JIIOACH WIIN
TPAaHCIIOPTA, JOJDKHBI OBITh OTPaKACHBI 3alIUTHBIM  OTPAXKICHUEM.
Ha orpaxneHnn HeoOXOIUMO yCTAHOBHUTH MPEAYNPEIUTENbHBIE HAANUCH U
3HAKH, @ B HOYHOE BPEMsI — CUTHAJIbHOE OCBEILCHHE.

Mecra npoxoja yepe3 BBIEMKH JOJDKHBI OBITH 00OpYIOBaHBI IIEPEXO-
HBIMH MocTHKamHu. He nomyckaercss mpou3BOACTBO paboT oaHHUM pabdo-
TaIOIIMM B BbIeMKax TTyOuHoit 1,5 M u 6onee. He paspemaercs paspabarsl-
BaTh IPYHT B BBIEMKAX «TIOJKOTIOM).

IIpou3BoacTBO paboT, CBI3aHHBIX C HAXOXKACHHUEM PabOTAIOIIUX B BbI-
€MKaX C BePTHKAJIbHBIMH CTEHKaMH 0€3 KpeIUICHUH B HECKaJbHBIX U He3a-
MEp3LIMX TPYHTaX BhIIIE YPOBHS IPYHTOBBIX BOJ U MPH OTCYTCTBUY BOJIU3U
MIOJI3EMHBIX COOPYKEHHH, TOMYyCKaeTCs MPH UX IIyOnHE He Oonee:

B HACBIITHBIX HECJISKABIIUXCS U TTecUaHbIX rpyHTax — 1,0 M;

B cynecsx — 1,25 m;

B CYTJIMHKaX U rinHax — 1,5 m.

Kperurenns HeoOX0IMMO yCTaHABIMBAaTh B HAIPAaBICHUH CBEPXY BHU3
o Mepe pa3pabOTKH BEIEMKH Ha riryouHy He Oomee 0,5 M. Pazbopky kper-
JICHUH CIIeAyeT MPOU3BOIUTH CHU3Y BBEPX II0 Mepe 3aChIIKH IPyHTA.

IIpu pa3paboTke, TPaHCHIOPTUPOBAHWH, BHITPY3Ke, IUIAHUPOBKE U YII-
JIOTHEHUHU TPYHTA ABYMS M O0Jjiee CaMOXOJHBIMH WJIN NPHUIETTHBIMU Mallu-
HaMH (CKpenepsl, rpeiaepsl, KaTKu, OyIbI03epsl U JIp.), HAYIIMMH OJHA 3a
JPYTOH, pacCTOSTHUE MEXIY HUMHU JOJDKHO ObITh He MeHee 10 M.

ITpn 3aceinke BBIEMOK, a TaKk)Ke MPHU pasTpy3Ke Ha HACHIIAX aBTOMOOH-
JIM-CaMOCBAJIBI CIIEyeT YCTaHaBIMBATh He Onmke 1 M OoT OpOBKM ecTecT-
BEHHOT'0 0TKOca. MecTa pasrpy3Ky aBTOTPAHCIIOPTA JA0JDKHBI ONIPEAEISTHCS
PETYIHPOBIIUKOM.

He nomyckaercsi MpoM3BOACTBO PACKOINOK 3€MIIEPOMHBIMH MallMHAMH
Ha paccTOSHUM MeHee | M M NpHMEHEHHe KIMHA-0a0bl M aHAJIOTHYHBIX
YIapHBIX MEXaHU3MOB Ha PACCTOSTHUHM MEHEe 5 M OT Kabeei.

[Ipu BBITTOTHEHNH 3€MIITHBIX paboT Hax KaOersiMu NMpUMEHEHHe 0TOOMH-
HBIX MOJIOTKOB JJISl PBIXJICHHUS TPYHTA M 3€MJICPOMHBIX MAIIWH I €TO BBI-
€MKH, a TaKXKe JIOMOB M KUPOK JOIYyCKaeTcs TOJIBKO Ha IIyOHUHY, IPH KOTO-
poit o xabenei ocraercsi cioi rpyHTa He MeHee 0,3 M. JlanpHeimas BbI-
€MKa IPyHTa J0JDKHA TPOM3BOIUTHCS JIOTIATaMHU.

[Tpn mosiBieHUM BpeOHBIX TI'a30B PaOOTHI JOJDKHBI OBITH HEMEUICHHO
NIpEKpalieHbl, a paboTarolye yJaJeHbl U3 OMAacHBIX MECT JI0 BBISBICHUS
HCTOYHUKA 3aTa30BAHHOCTH U €T0 YCTPAHEHMUS.
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[Ipu pabote 3KCKaBaTOpa HE pa3pemaeTcs MPOU3BOIUTH APYTHE PabOThI
CO CTOpPOHEI 320051 M HAXOTUTHCA PabOTAIOIINM B paanyce NeHCTBHS SKCKa-
Baropa 1ioc 5 M [2].

[Ipy HEOOXOAMMOCTH HCIONB30BAHUS MAIIMH B CIIOKHBIX YCIOBHUSIX
(cpe3ka rpyHTa Ha YKJIOHE, paCUMCTKa 3aBaJIOB) CIIEAyeT IPUMEHATH MaIllH-
HBI, 00OPYAOBaHHBIC CPEICTBAMH 3AIIUTHI, IPEAYIPEKIAIOIINMI BO3ICH-
CTBHE Ha pabOTAIOIIUX OMACHBIX POU3BOICTBEHHBIX (pakTopoB [3].

3axurouenue. CoO0/IcHHE BBINICU3IOKCHHBIX MPABII MO3BOJUT CHU-
3UTh HEOJATONMPHUATHOE BO3ICHCTBUE OMACHBIX MPOM3BOJCTBCHHBIX (PaKTO-
POB Ha pabOTAONIUX U MUHUMHU3UPOBATh CIy4Yad TPaBMaTH3Ma MPH IPOU3-
BOJICTBE 3eMIISIHBIX PaloT.
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OBOCHOBAHME KOHCTPYKTHUBHBIX IIAPAMETPOB
YCTAHOBKMU JJI51 TACTEPU3AIIMU MOJIOKA
C HHAYKIIMOHHBIM HAT'PEBATEJIEM

C. B. COJIOBBEB, kana. TeXH. HayK, TOIEHT
P. B. TUMOIIIEHKOB, maructpast
OI'bOY BO «Benukonykckas I'CXA»,
Benuxue Jlyku, Poccus

Beenenne. TeroBas 00paboTka MOJIOKa MPOBOJUTCS C 1IE€JbI0 OakTe-
puaTbHOTO 00€33apaKMBaHMs TP MAKCHMAJIbHO BO3MOXXHOM COXPaHCHUHU
CBOCTB B CIICIUANIEHBIX MTACTCPU3AIMOHHBIX YCTAHOBKAX.

[TacTepm3annio OCymIecTBISIOT Ipu Temneparypax ot 63 °C ¢ BblIepx-
kol Bpemenu 10 95 °C 6e3 BoiAepkKH. TeMIepaTypHO-BpeMEHHbIE KOMOH-
HaIliU peXHMa TEIIOBOH 00pabOTKH BHIOMPAIOTCS B 3aBUCHMOCTH OT 00-
pabaThIBaeMOro MPOAYKTa M TEXHOJIOTHYECKOTO 000pynoBaHus. B mobom
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