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NPEAUCIIOBUE

MHTeHCHDHKAUMA CeNbCKOXO3ARCTBEHHOro Npou3sojcTea s HeuepHosem-
Hoit 3oHe PCOCP, nosbilieHHMe ero npoiyKTHBHOCTH TpeOyIoT AaibHEHLero
YCKOPEHHs TeMIIOB ME/THOPaTHBHbLIX paboT, yiIyullieHHs KayecTBa CTPOMTENbCT-
B4, MOBLILUEHHA HAJIEKHOCTH MEJIHOPATHBHBIX CHCTEM.

B JlonroBpeMeHHO# NMpPOrpaMme MeTHOPAIMK NMOJYCPKHUBAETCA, YTO OCyle-
HHE 3eMeIb JI0/DKHO OCYLUECTBIIATHCA HA OCHOBE IKPOKOro BHEAPCHHA TEXHH-
YECKH COBEPLUICHHBIX OCYIUMTENbHBIX CHCTeM. Peanu3auMa 3TOr0 pelleHHA
Hepa3pbIBHO CBA3aHa C pa3spaboTKON H BHEJPCHHEM BLICOKOIPOH3BOAMTCIIBHbIX
MallUHH H MEXaHH3MOB [UIA CTPOHTEJIbCTBA 3aKPbITOrO [IPeHaxa, NporpecCHBHOH
TEXHOJIOTHH W NpPHMEHEHHEM HOBbIX MarepHanoB. 3HauMTenbHble 0OBEMBI pa-
BOT MO OCYIUCHHIO MepeyB/IXKHEHHbIX 3€ME/Ib  NPEACTOMT BBINOJIHKTL B O/IM-
xaiume roast B Heuepnosemuoin zone PCOCP, passutiio kotopod LK KIICC
1 CoBeTcKoe NMpPaBUTENILCTBO yIENAIT 0cODOC BHUMAHMKE.

B Hacrosuee BpemA B 30He H3ObITOMHOrO YB/IAKHCHHWA CTPaHbl OKONO
80 % pnpeHaxa CTPOAT TpaHilieHHbIM cnocobom. Ilpn 3ToM npeHaxHbie TPyObI
YKJIafIbIBalOT B TpaHiuewo wHpHHO# S0 cm, 06pasyowyocs B pe3ynbTaTe 3KCKa-
BAaLMHK I'PyHTa MHOrOKOBILOBbIM paboyuM OpraHom ApeHOyKIiaiuMKa.

[Tepexoji OT TPAaHIIEHHOrO CNOCOBA CTPOMTEILCTBA APEHAKHOH ceTtn K Go-
Jiee MpOrpeccMBHOMY — OecTpaHlueHoMY, fipn KOTOPOM TpyObl YK/a/bIBAKOT
B UIeNIb, ODPa3yIoULyIoCsH B pe3yJibTaTe paspe3’aHus IPyHTa NMacCHBHbIM pabouum
OPraHoOM [PEHOYKJIANYHKA, MO3BOJIMT B 3HAYHTE/IbHO DOJIBIUCH CTeneHu coxpa-
HHUTb TUTOIOPO/IME MOYBbI, COKPATHTh CPOKH CTPOHTEJILCTBA, YJIYULIHTh YCIOBHA
BEJ/ICHUA p350‘l' H HOBM.CHTL NPOHU3BOIHTL/IBHOCTD TPYJLA.

OcoGeHHO OMCBMAHLI NPEHMYUIECTBA DECTPAHILEHHOrO crnocoba CTPOMTENb-
CTBa [pCHaXa B C/IOXKHBIX THAPOr€OOrHYCCKHX YCIIOBHAX, B He)’C’l’Oﬁ‘lKBblx
rpyHTax, B TOpMAHMKAX, B IPYHTAX C HAIHUMCM KAMCHHCTBIX BKJIIOHYEHHH M
CJIOA NMPOMEpP3aHMuA.

B Hacroswee Bpems B Heuepnozemuon zone PCOCP na crpourenscrae
GecTpaHlIeHHOro JpeHaXa NPUMEHAT [ApPeHOYKIIA[0uHbiH KoMivieke M4,
MJII-5, xoropsiit GbuU1 pa3paboTaH B HayYHO-NPOM3BOJCTBEHHOM OObE/MHEHHH
BHUH3emMaiu 1 ¢ 1979 r. BoimycKaerca cepumto. 3a mepuoa 1978 — 1985 rr.
C NMOMOLUBIO ITOr0 KOMIUIeKca ynoxeHo bosiee 116 Thic. KM peHaxHbiX TpYO.

B 1985 — 1986 rr. npouten ucnoitaHus DoOJee NPOHIBO/MTENbHBIH PEHO-
yxknaguuk MI-12 ¢ psurarenem or rpakropa K-701 ¥ ¢ X010BOH 4acTeio OT
rycennynoro tpakropa T-130I-1.

OnbiT npuMeHeHHsa OGeCTPaHINEHHOroO [UTACTMAacCcOBOIO J/peHaxa B 30He
H30LITOYHOrO YBJIAXHEHHA HALIeH CTpPaHbl MMOKa3blBaeT, YTO MpPH ITOM 3HAYH-
TEJIBHO TMOBBILAKTCA TeMIbl MEIHOPATUBHOIO CTPOMTENIBCTBA, YCKOPAETCA
BBOJI MEJIMOPHPOBAHHBIX 3€MEJIb B CE/IbCKOXO3AHCTBEHHBIH 0DOPOT, NOBbILLIALT-
€A Ka4yecTBO BhINONIHAEMbIX pabot. BMecTe ¢ TeM, KaK CBHIETENBCTBYIOT Pe3ylib-
TaTbl HaOJIOJIeHHA 32 [CHCTBUMEM PAJIa CHCTEM, HOCTpOeHHbIX DecTpaHileHHBIM
cnocoboM, ero ocyluaiouee JeHCTBHE B Pa3/IHYHbIX MMOYBEHHO-IPYHTOBBIX YC/IO-
BHAX HeoAMHakoBO. Tak, npH ocyuieHud craboBojonpoxuuaemsix nous 6Hec-
TPaHIeHHbIA [ApeHaX He obecneuuBaer HeOOXOAMMOIO pexHMa OCYLIEHHA,
M €ro [ICHCTBHE CHHXKACTCA MO CPABHEHWIO C [CHCTBHEM TPAHILICHHOTO [peHaxa,
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TaK KaK B 3THX YCIIOBHAX He 0DecneyuBaeTcsa rufipaB/inyecKas CBA3b NaXOTHOTO
CJTIOf C JIPEHOH.

B panme ciyyaes noBbiCHTE 3ddexTHBHOCT GecTpaHILEHHOro peHaxa
yOaeTcs MyTeM MPUMEHEHUA pa3JIHYHbIX GWIBTPYIOLMX NIEMEHTOB, 3aKJalbl-
BaeMbIX B JPEHAXHYIO 11e/b OJHOBPEMEHHO C YKJIaAKo# TpyD, a TaKxe npose-
JeHUA AONMOTHUTENbHBIX MEPONPHUATHIA, NOBbILIAKIMX (HWIBTPAUMOHHbBIE CBOACT-
Ba APEHHPYEMBIX IOYBOrPYHTOB H YCHIMBAWIUKMX NPHUTOK BOAbI K [ApeHaMm.

B HacTosiee BpeMs O/IHA M3 aKTYa/TbHEHLUKX 32124 NPOEKTHBIX ¥ CTPOUTEIb-
HBIX OPraHH3aUMH, 3AHMMAIOUMXCA BOMPOCAMM OCYLIEHHUA W3OBITOYHO YBIaX-
HeHHbIX 3emesnb B HeuepHosemuoi 3oxe PCOCP, — paspaboTka KpHUTEpHEB,
KOTOpBbIE MO3BOJIMWIK Obl YeTKO yCTaHaBnMBaTh LeiecoobpasHocTs GectpaHiuei-
HOro CTpPOHTE/ILCTBA JIpCHAXA B 3TOM pPErHOHE, & TAKXKE MepO[lp}lﬂTHﬁ, Mo3B0-
JIAOUMX PACIIKPHTh IPAHHIbI IPUMEHEHHS 3TOTO crocoba.



Mnasa 1. ONbIT CTPOUTENLCTBA
BECTPAHWEAHOIO APEHAXA

[Tpr GecrpaHieHOM crniocobe CTPOMTENIBCTBA 3aKPHITOrO FOPH3OHTAIBHOIO
ApeHaxa JIpeHaXHble TPyObl YKIIAIbIBAIOT B LIENb, NMPOPe3aeMyi0 B TOJNLIE IPYH-
Ta HOXOM MpeHOyKJanyuMka, 6e3 orpwiBku TpaHuien. [Tocne npoxona paGoyero
OpraHa MalUMHBI L1eJIb CMBIKAETCH, @ HA MOBEPXHOCTH OCTAIOTCA BATHKH BCITy-
YEHHOrO rpyHra.

B nocnepuue ronsr GecTpaHIUCHHBIH [OpeHaX Nojyyaer Bce Oonbluee pac-
npocrpaHenue kak B CCCP, tak u B apyrux crpanax. K umciy ocHOBHBIX ero
NPEHMYLIECTB CJIe/lyeT OTHECTH MMHHMAIbHOE NMOBPEX/EHHEe NMaXOTHOrO ropH-
30HTa, BbICOKHE paboyMe CKOpPOCTH APEHOYKJIAJIOYHBIX MAllIHH, NPOCTOTY M Ha-
AEKHOCTh KOHCTPYKIUMH paboyero opraHa W arperara B IE/IOM, BBICOKYK CTe-
NeHb MEXaHW3alMH M aBTOMATH3alMM npouecca yknaaxku tpy6. IIpu Gecrpan-
IEAHOM JIPEHAXE YJIyUIIAKTCA YCIOBHA TpyHaa, oOecneyMBaercs BO3MOXHOCTD
HX pabors! B c1abOyCTOHUMBEIX M OIUIBIBAIOIUIMX IPYHTAX ¥ B FPYHTaX, Cofiepxa-
umx Menkue xKamHH. CylecTBeHHBIH HeaocTaTOK cnocoba — HeobGXoaMmocTs
NPWIOKEHHA 3HAYMTENBHBIX TATOBBIX ycunui (mo 25..30 xH u Gonee) mns
NPOTACKHMBaHHUA B IPyHTE MaccHBHOro pabGouero opraua, 4to Tpebyer npumexe-
HHA [ONOJIHMTE/IBHOrO TATavYa, HanmpHMep WiA ApeHoyknaauuka M4 — rara-
ya MJI-5. Kpome Toro, 3akphiThlif XapakTep yKjIaaku He nossonsaer obecrneyn-
BaTh JICHCTBEHHBIH KOHTPOJIb ee KayecTna.

OueBubie npeumymecTsa crnocoBa, npu KoTopom He Tpebyerca npejpa-
PHTENIbHAA OTPBIBKA TpaHllel, nobyaunu K co3jaHuio GONBLIOro uMcsia che-
IHAIBHBIX MAIUKMH H MeXaHHW3MOB. B euie Gonslueit crenenn stomy crnocoberso-
BaJIO NOABJICHHE ropPHPOBAHHBIX IUIACTMACCOBBIX JIpeHaXHbIX TpyO WIHHOM,
NPaK THYECKH PABHOH JUTHHE IPEHAKHON JTHHUH.

ITo cnocoby crponTenscTBa OGecTpaHIIEHHOro [peHaXa CyLeCTBYIOLHe
KOHCTPYKIMM MAllIHH MOXHO pa3/ie/IiTh Ha yeTbipe rpymmsi: 1) yKiaabiBaoo-
upe TpyOnl 3aBOJICKOrO M3rOoTOBJIEHHA B wWeNb; 2) BTArHBawume TpyOnl 3a-
BOJICKOIO HM3rOTOBJIEHHA B “KpOTOBYI0'' NONOCTs; 3) yKiIaasiBawoume B LIeTb
TpyOn1, dopMHupyemMbie NpH yKNaAKe M3 JeHTsl; 4) H3roraBnHBamoume TpyOs
B MpoOleCCe CTPOMTEILCTBA IMyTeM HarHeTaHWA B "KPOTOBbIE™ LUENH PadTHYHBIX
MaTepHaJIOB.

B npakTHKe CTPOHTENBCTBA MAILMHBI NMEPBOH M TPeTbed IPyINN OKa3aIHCh
Haubonee paboTocnocoGHBIMH K HAlUTH WMPOKOE pacnpocTpaHeHHe. MaumHb
BTOPOH I'pyNIbl OKAa3aJIMCh HENPHIONHBIMK BCIIeACTBHE GONBLIMX HANPAXKEHHHA,
BO3HHKAKLMX BO BpeMs NMPOTATHBaHMA TPyD B HaMMnaloumx rpyHTax, a TaKkxe
H3-33 TIOBPEX/IEHHA TPYDO KaMEHMCTBIMHM BKJIIOYCHMAMH K 3aWJICHHA BOJONPHEM-
HBIX OTBEPCTHH. MaumMHel YeTBEepTOH rpymmbl He TOJYWAIH PaclpoCTpaHEeHHA
M3-33 TPY/IHOCTH PABHOMEPHOH MOJIaYy MAaTEPHANa M ero YIUIOTHEHHA B KPOTOBH-
He.

PaccMOoTpHM KOHCTPyKuMH Haubosee W3IBECTHBIX OTeueCTBEHHbIX GecrpaH-
ILEHHBIX IPEHOYKJIA[YHKOB.

HauGonee pacmpoctparen npenoyxnaguuk BMJI-301A, pa3spaboraHHbii
BHHUHI'nMom. OH npeasasHaveH WiA yKJIaAKH Ha raybuHy no 3 m miacrmac-
coBbiX Tpy6 nuamerpoMm 10 125 MM ¢ GHWILTPOM M3 CHHTETHUECKOrO MaTepHana,



TECYaHO-TPABHAHON CMECH WIH M3 KOMOMHauMu 3TuX marepHanos. OcHoBHOE
oBopynoBanye — noabIK HOX, OyHKep, OTKHIHOH NpHemMHbIH KOBW K Dapabasx,
eMewaroup 1o 500 m 1py6. B Gynkepe ycranosnen subGponoGyaurens mis
pasHOoMepHOH nonayw ¢unbrpa. O6opynoBanHe CMOHTHPOBAHO HA MOBOPOTHOH
pamMe, IIaPHHPHO 3aKpervienHon Ha 6azosom tpaxkrope JIIT-250. Pabouni opran
COCTOHT W3 CTYIEHYaTO PpAaCNOJIONKEHHBIX TpeX HOXEeH M [BYX YCTaHOBJIEHHBIX
MeXIy HMMH OCTPO3arOveHHBIX paccexareneid. IDIockasa pexyuas KpoMka
JBYX BEPXHHX HOXEH KHM3Y YIUMpeHa, YyTo crocobeTByeT NyviuemMy pasphixiie-
HHIO I'PYHTA B NPUIIPEHHOHR 30HE.

InyGuny npeHs1 peryJHpyieT ImyTem NoBOPOTa paMbl C TOMOIIBIO ABYX IH/l-
POIIIHH/IPOE, OMOPHBIX JIBDK, CKONB3AIMX MO NOBEPXHOCTH 3EMIIH, T/l Hecy-
was cnocoBHOCTL rpyHTa Bhile. Ba30BbNi TPAaKTOp pa3BHBAaeT TATOBOE YCHIIHE
no 280 xH. Benomoraresnsueiid varau JI3T-250 B arperare ¢ ApeHOYKIAMUHKOM
‘ysenuuusser cwiy tary a0 500 xH. [Monessie nccnenosanus pabouero mukna
MalllMHBl TPOBOIIIY [PM CTPOMTENLCTRE 3aKPHITOrO JpeHaxa B paioHe I'o-
TIO/THOH CTemH.

[Tpouece crpoMrTenscTBa NpEeHaXa BKIIOYAET CHCAYIOLME ONEpanyH: pas-
OMBKa [peHaXHOH CeTH, YCTPOHCTBO KOPBITA 110 Tpacce NOK 3aJaHHBIM YTJIOM
¢ nomompio ckpenepos [I-374A, nocragka Tpyb M MaTepHATOBR HA TEJNEXKKaX,
npukpersiaemsix Kk Tpaktopy MT3-50 (2 wr.), OTphiBKa O/IHOKOBLIOBBIM
IKCK2BATOPOM 3aX0fHOro imypda, norpy3ka ¥ pasrpy3Ka rpaBHfA, YK/IalKa
Tpy®, yiiotHenne Bcmyvennoro rpyHta taravom II9T-250, ycTpo#cTBO yCThA
JpEeHB!, YCTAHOBKA MCTOKOBOrO KOJIOANA, 3aCHIIKA KOPHITA M JUIAHHPOBKA
HaUIPeHHOH Mosockl Oynbso3epoM. B cOCTaB MEXaHU3WPOBAHHOIO OTPAAA
Bxo/MT 30 mamwuH; obGcnyxmBamommui nepcoHan 67..74 €en.; CMeHHas NpoM3-
BOIHTEJIBHOCTS — He MeHee 2 KM.

WcceNorauMa NO3BOJIMNKM YCTaROBKMTE, 410 npy GectpaHmeiHom criocobe
CYPOMTENIBCTRA NMPOKCXONMT YIIIOTHEHKHE CTEHOK JPEHAXHOH LUeH, NPH ITOM
GuibTpalMOHHbIE CBOWCTB2 TPYHTOB B TPHAPEHHOH 30HE CHHXKAKTCA Ha
20..30 % no cpasuexuw ¢ HeHapyuieHHsiM crnoeM. [lo pesynbraTtaM KOHTPOJIb-
HBIX U3IMCPEHHil CTeNeHb VIUTOTHEHWS IPYHTa B 3aBMCHMOCTH OT €ro BHIA M
praxHOCTH KoneGnerca B npegenax 0,12...0,15 r/cm® ¥ COCTaBiAeT B CpEAHEM
3..5% WIOTHOCTH TPYHTZ eCTECTBEHHOIO C/IOXEHMA. 30Ha pacrnpoCTpaHeHHA
uamenenuit koadduimenta dUIBTPAUMY NPAKTHYECKM PABHA 30HE PacIpoCTpa-
qeHua yrororuenas (10...15 cm).

Hpenoyxrammmxn BIM-301A ycneumo paboraior B I'onopyoi, Kapunixc-
xoit 1 [hxuraxcxoit crenax. 3aecs ynoxeno Gonee 2600 xM ApeHaxa ¢ Kpyro-
8O OBCLINKCH rpasvem #3 TOPHPOBAHHBIX IUIACTMACCOBLIX TPYD AMaMeTpoM
63 ¥ 75 mm YcnonsaoBaHKe 3TUX MALIMH 1I03BOJIAET MOMTHOCTHIO MEXaHHW3HPO-
BATL MPOUECC VIAIKH Tpy® B pasIMuHbIX CHAPOTEOSIOrHYECKHX YCIOBHAX,
B TOM WACNE ¥ TPK BBICOKOM YPOBHE CTOAHHA [PYHTOBbIX BOA. ekt oT
SKOHOMME KAMMTATOB/IOKEHHH B CTPOMTENBCTBO COCTaBMI Okono 12 MuH. p.

Hccnegosanus  BO3IMOXHOCTH  GEeCTPAHLIEHHOro CTPOMTENbCTBA JIpeHaXxa
B 30HE OCYILIEHMS B HaweH cTpaHe mauanmch ¢ cepenubi 1950-x rogos. B artor
nepuos 8 omsitHom xodaiictee CesHUMI'MM  KpOTONpeHHOW MALUHHOH
(KAP-1100) 6wy 3am0KeHB! (1€pBble CHCTEMbI OECTPAHIEHHOTO ApeHaXa.

B gansueiries 'm i nazpaborager sapwantst HectpaHieHHbIX APeHOyKaf-
Wmixos Y00
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B 1971 r. Bo BHUHUI'uMe Bbinn cocraBiiensl arpoTeXHHYeckue TpeboBaHus
K JAPEHOYKIANMKKY 1A OecTpaHlIeHHOro CTPOMTENBLCTBA JIpeHaXxia Ha Ocyliae-
MbIX 3emiax. B coorsercrsum ¢ 3tumu Tpebopannamu 8 HITO BHUU3emMain
Dbl pa3paboTaH M M3rOoTOBJIEH ONBITHBIH oOpasen apeHoyxknagunka MIl4,
NpeaHa3HauCHHbIH UIA YKIAAKH [U1IaCTMAcCoOBBIX TPYD HapyXHbIM [IHAMETPOM
no 120 mm Ha rnybuny mo 1,8 m B rpyHTax L. Il rpynn ¢ HanuuHeM KameHMc-
THIX BKIIIOYEHHH pasmepom He Gonee 30 cM 1 norpeGeHHOR [IpeBECHHBI IHaMeT-
pom He Gonee 10 cm.

Maumsa npejcrasnaer coboi tpakrop T-130I-1, ycTaHOB/IEHHBIA Ha ryce-
HHMHBIE TEJICKKH, C HaBeCHbIM 0DOpy/IOBaHKEM, COCTOANIMM W3 HOXA H Henoc-
peacteeHHo Tpyboyknanudxka. OBGopy/loBaHHe CMOHTHPOBAHO Ha pame, liap-
HHPHO COEJIMHEHHOH C TPAaKTOPOM, H MEPEMEIE@ETCA C NMOMOILUbI IHAPOLMIHH/L-
pa nogsema. byxry 1py6 pasmewaror Ha GapabaHe, pacnoniokeHHOM Ha pame
TpakTOpa. B npouecce yxknaaku tpyba npHXUMAaercs KO [HY IIE/IH POJIHKOM.
Jna paspezanus fnepHa Ha rayOuny 10 30 oM ClyXHT JIMCKOBBIH JiepHOpes,
YCTaHOBJICHHBIH BIEpe/id HOXA TakXXe Ha pame Tpaktopa. JlepHope3s u Gapaban
NICPEBOAAT M3 TPAHCIIOPTHOIO B paﬁoucc MOJIOKCHHE C MMOMOLUBLIO FHAPOUWHITHH]L-
pa. Ilna yBenHueHHs TATOBOrO YCHIMA [PEHOYK/IANYHKA HMCMOJIb3YIOT TAraYy
MILS.

Cucrema perynMpoBaHus 11yOHHbI YKJIAIKH [IPEH COCTOHMT M3 ABYX CaMo-
CTOATEIBHBIX CHCTEM: CHCTEMbI PEryJIMpOBaHHA BBICOTHI [IPEHbI OTHOCHTEIBHO
KONHPa M CHCTEeMb! YIrJIOBOH CTabWIH3auMH HOXA, KOTOpas NOAAEPXHBACT
MOCTOAHHBIN Yrojl ero pezanua. B xauecTBe Konupa CHYXHT HAaTAHYTBIH TPOC
WIH ONTHYECKas OCb TEO/I0/IHTA, YCTAHAB/IMBAEMbIC NTAPULIIBHO YKIIOHY PEHbI,
a JIATYHKOM BBLICOTHOIO MMOJIOXKEHHA — wyn win muwueHs. [lo curnany maruxa
YIPaBAAOIIMA IMITHHAD MepeMeliaeT HOX M0 BePTHKAIH OTHOCHTEIbHO TpyGo-
YKJIa[l4MKa, paMa NpH 3TOM HAXOJIMTCA B TUIaBaoleM noJsoxeHuH. [Ipu ucnoms-
30BAHMH Tpoca riyOMHA YKIIQIKK [pPeHbl peryMpyerca aBTOMAaTHYECKH, a NpH
paboTe TEONOIMTOM CHrHANBI YNPABICHHA NEpelaloTcs ONepaTopoM BpYyUHYIO
C nynasrta ¢ noMouwbi KabenbHOH CBA3H. YinoBas crabwiM3auua ocyiuecrTs-
JIACTCA aBTOMATHYECKH M0 CHIHATAM JIATYHKA IH/IPOLIHHIPOM NOBOPOTA HOXA
OTHOCHTE/IBHO PaMBbl.

Jpenoyxnamuuk MJ1-4 obecneunpaer GeCTpaHIlIeHHYI0 YKIIAAKY rogpupo-
BAHHOW JIpeHaxHOi TpyObl npu pabounx ckopoctax aBwkenna 0,51...1,03 km/u
B cmewankpix rpyHrax L. kareropuit ¢ nanuuem xamueir 10 6 %. Makcy-
MaIbHbIE MECTHBIC OTKJIOHEHMA MO BEPTHKAIK OT CPEHEH JIMHHHM COCTABJIAIT
18...25 mm.

B npouecce pabor na rpynrax L..IIl kareropuii npu HUIMYHM KamHe# 10
6,7 % u rnybune yknanky aped 130 cm cpennsa NpoOM3BOAMTEIBHOCT yKJIIal-
YKKa cocTaBMna 554 m/u uucton pabothbl, a 3kciunyaraumonHas — 150 m/v Ha
rPYHTax, COJCPXalMX CKpbIThie KamHu auamerpom Gonee 30 oM, yknaaxa
ApeHbl He MpepbiBaach, B PA/IE CAYYAeB KaMHH BbIKOPYCBbIBAIMCH pabouum
OpPraHOM Ha MOBEPXHOCTb, OJIHAKO HAIMYKC KPYTHBIX KaMmHeHd OTPHUATENIbHO
CKa3bIBA/IOCh HA NMPOHU3BOAMTENILHOCTH MAILMHBI M HE NMO3BOJIAJIO BbIAEPXHBATD
NOCTOAHHBIH NPOEK THBIA Y KJIOH.

AHAJTH3 3aTpaT BpeMEHM Ha OT/ebHbIe ONepalMy nokasisaer, yro 28,7 %
ero NPUXOMTCA Ha 3anpaBky Tpybamu cryckHoro norka, 18,8 % — Ha 3anpaBxy
tpybamu Gapabana apenoyknajguuxa ¥ 25,5 % — Ha coenmnenune Tpy6, uro ces-
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3aHO C MPHMEHEHHEM PYYHOIrO TPY/Ia Ha ITOH ONEPAMH, @ TAKKE OTCYTCTBHEM
(ACOHHBIX COE[IMHMTE/IBHBIX JleTalleH; BPEMS, 3aTPaYMBAEMOE HENOCPECTBEHHO
Ha yknagky, — 27 %.

Hpernoyxnagukom MJII4 B arperate ¢ tarasom MJI-5 MoxXHO yknansiBats
ApPEeHBI B 3UMHHX YCJIOBHAX B MMHEDATIBHBIX M TOP(AHBIX IPYHTAX NPH ri1ybuHe
ux npomep3anua 10 30 cm co ckopoctsio 0,487 km/u. Tarosoe ycunue, pa3su-
BaeMOe [IPEHOYKJIA[INHKOM M TArayoM, JAOCTATOYHO UIA MPEOdOJIeHHWS OTIeNb-
HbIX CKPBITBIX KaMHEH, @ TaKXe KYCTapHMKOBOH pacTturesbHOCTH. JloGosoe
NONajJlaHHe KaMHeH Ha pexyulee Jie3BHe HOXA NPHBOAMT K OYKCOBaHHIO MalllK-
HBI.

C 1985 r. B pane obnacreir Heueprozemtoi 3ous1 PCOCP ucnonsayercs
yCcOBepIIeHCTBOBaHHbIA ApeHoyknanwK MJI-12. Ox npencrasnser coboi camo-
XO[THYI0 MALIMHY Ha I'yCEHHYHOM XOMy C HaBECHBIM INacCCHBHBIM pabouuM opra-
HoM. TsAray Bxuoyaer cwioByl ycraHoBKy Tpaktopa K-701 ¢ xabuwoit, xano-
TOM, OpraHamu ynpasjieHus. I'yCeHMYHas yieHTa COCTOMT H3 3JIEMEHTOB I'yCeHHY-
HOH uermu TpakTopa T-130I'. Cucrema BhIJIepKHBAHUA YKITOHA [IPeH CMOHTHPOBA-
Ha Ha Gase ammaparypsi [Ipodwns-20 u paboraer no xomupHOoMy Tpocy. Jlns
YNpaBJIeHMs YKJIOHOM MO JIydy Nazepa MoxerT GbITh MCNONB30BaHa annapary-
pa YKJI-1. O6cnyxuBatoupit nepcoHan — 4 ye. (2 — Ha ocHOBHbIX paborax, 2 —
Ha BCIIOMOTATENbHBIX) .

TexHHYEeCKan XapaKTePHCTHKA ApeHoyKknagunka M/1-12

CnyGuna yxinanKku apes, M 1,6..1,8
llxpuHa HOXE, MM 200
Cpemee nannenne Ha rpynT, Mlla 0,035
Tarosoe ycwiue, xH 300
MonmpocTs, xBr 220
PaGousne ckopocTH, M/u:

BIEpen 4000..4350

Hajan o 3270
JInamerp apedaxuoft TpyOnl, MM 75...90
Macca, T 35
ITpoM3BOAMTENBHOCTS, KM/TOA 450

B Hacrosmee Bpems wis GeCTpaHIIEHHOrO [IPeHaXka B OCHOBHOM NMpPHMeEH:-
I0T TUTacTMaccoBble TpyObi, KOTOpBIE MO CPaBHEHHIO C HauboJlee pacnpoCTpaHeH-
HBIMM B TPAaKTHKE OCyleHus kepamuyeckumu rpybamu (I'OCT 8411 — 74)
HMEIOT PAJL IPEHMYILLECTB.

Hcnons3aoBanue uiacTMAcCOBLIX APEHaXHbIX TPyD NO3BOser MNONHOCTHIO
MEXaHH3HPOBaTh MX YKJIAJKY, CHH3KHTh 3aTPaThl TPY/a, B HECKOJIBKO Pa3 yMeHb-
IKTh TPAHCTIOPTHBIE PacXojibl. BaxxHoe NMpeMMylecTso njiacTMaccoBoro jpeHa-
Xa M0 CPaBHEHHIO C KePAMHMYECKHMH — Bosee BbICOKAA BOJAONPHEMHARA CNOCO6-
HOCTb.
Ina wmaroromneHus Tpy6 MCNONB3YIOT MHOIME NOJIHMEPHBIE MaTepHAIbI.
HauGonbiuree pacnpocrpaHenue nonywwid Tpybsl K3 HeracTHHUHPOBAHHOrO
nonusuawnutopraa (HIIBX), a takxe M3 CBETO- M TEIUIOCTaOMIM3HPOBAHHOIO
noymaTwiena spicoxoi wiotHoctH (TIBIT) u Husko# mnorHoctu (TTHIT).

B MenMOpaTHBHOH NMPAaKTHKE MPHMEHAIT UEIBHOTAHYThIE B HOPMHPYEMbIE
IUIACTMACCOBBIE JIpeHakHble TPyObl CaMbIX PpasHOOOPA3HBIX KOHCTPYKIUMH.
[lepBsie MONY4a0T METOIOM HENMpPEPHIBHOH IIHEKOBOH IKCTPY3HH C MOC/eNyio-
me#t pa3paboTKOH BONONpPHEMHBIX OTBEPCTHH pPasHuHbIX $HOPM M pasMepos,
8



BTOpHiE — ITyTEM CIHMPAILHON CBAPKH NPOGHIAPOBAHHOM NOOCHI WIH MyTEM
CBEPTHIBAHHA JIEHTBI. JKCTPYIMpOBaHHbIe TPYObl M3rOTOBIAIT HA 3aBOMAaX
IUIACTMACCOBBIX M3/IE/IMH M TPAHCNOPTHPYIT K MECTY CTPOMTENbCTBA [pEHaXa
yKe MOJHOCTBIO NOArOTOBICHHBIMH JUIAl YKNAAKH B rpyHt. [neHounsie Tpy6si
MOXHO (OPMHpPOBaTh KaK B IPOMBILUIEHHBIX YCIOBHMAX, TaK M B lpouecce
CTPOMTE/IbCTBA M3 NPENBAPHTENIBHO HAPE3aHHBIX JIEHT, CBEPHYThIX B BOOMHBI.

Panee MCNONB30BATH IUIEHOYHBIE TPYOB! C COEMHEHMAMHA THNA B HaXJIECT-
Ky”, "Monnusa”, crpouxa”. OfHAKO OHM HE NOTYHWIX LKPOKOro pacnpoctpa-
HEHHA W3-33 HEeIOCTATOYHOM IIPOYHOCTH M BOJO33aXBATHOM CNOCOBHOCTH.

LensHOTAHYTHIE ApeHaXHbie TPYObl W3 NMONMMEPHBIX MATEPHAIIOB M3roTaB-
JIMBAIOT [ABYX BMAOB — [/IaJIKOCTeHHbIe W rodprpoBanHbie. [J1aaKOCTEHHbIE
Tpy6bl BBIMYCKAIOT B OTPE3Kax C NPOJOJIBHO-UIENIEBOR WM KPYITIOH nepdopa-
umeii. B nocnemrue romst s apeHaxHsix pabor B CCCP u 3a pybexom nprme-
HAIT B OCHOBHOM Tpybb! ¢ rodpupoBanHbiMK crenkamu. Onu obnajaioT ro-
pasfo Gonbluedl, YeM TJIafKOCTEHHbIE, NPOOILHOK rHOKOCTHIO, YTO obecrewn-
BaeT yMeHbIlleHHe HX raGapMTOBR M CHIDKEHME OCTaTOYHbIX AedOpMaumi npu
yKNajKe B TpaHlieH, a Takxe TpeOyT MeHbILUEro pacxoja marepHana Uisf
obecneueHns paBHOH MPOYHOCTH. [1pH OIHHAKOBOM MUIOWA/IM OTBEPCTHHA Ha 1 M
Tpy6sl BOHO3axBartHas cmocoGHOCT rogpupoBaHHbix Tpy6 ¢ nepdopatniei,
PACIOJIOKEHHBIX BO BMAJHHaX rodp, Bhillle, YeM rinagkocrenusix. Hepocrarku
rodpUpoBaHHbBIX TpYD: CHHXKEHHE NMPOMYCKHOH (TpaHCnopTHpYlOWeH) Crnocob-
HOCTH M YCIIOXXHEHHE TeXHOJIOTHM M3TOTOBJICHHA MO CPaBHEHHIO C H3TOTOBJIEHH-
eM IJIaIKOCTEeHHBIX.

®opma M pasmepbl oTBepcTHi B Tpybax, MX pacnonoxenue u oduias 1wio-
Wajlb OKAa3bIBAKT CYNIECTBEHHOE BJIMAHHE HA HAPABIMYECKHE XapaKTEPHCTHKH
TpyD, MX BO/I03aXBaTHYI0 CIIOCOBHOCTD M 3aWIAEMOCTD.

3a pybexoM HCMOMB3YIOT rNaBHbIM 06pa3zoM rodpupoBaHHbie TPYObI
n3 HIIBX c¢ 3aMkHYyTbIMH rodppamMy ¥ KOPOTKHMH TPOIOIBHBIMH LUEJIAMH Ha
BHYTPEHHHX WM Hapy>XXHBIX BBICTYMAX, a TAKXKe C ropamMu, HIYILHMH 1O O[1HO-
H OBYX3aXOAHOH BHHTOBOM iuHMM. OyepraHue NpHUHMMAEIOT MO CHHYCOMIE,
NPAMOYTONBHEKY, HBYM MNOJTYOKDYXHOCTAM WM Tpaneunn. AGcomoTHbie
3HAueHUA BbICOTHI rodpa, IIAra ¥ MX COCTABIAIOIMX KOJIeOMHOTCA B IUMPOKUX
npepenax. B CCCP npuMeHAKNT NpPeHMYILECTBEHHO rodpupoBaHHbIe TPYObI
u3 [1BI1.

Jpenaxubie roppuposantsie Tpyosi u3 [1BII Buimyckaior no TY 6-19-224 —
83, u3 [IBX — no TY 33-291 — 83 pmamerpom 50; 63; 75 u 90 MM ¢ KoIb-
ueBpiM KopobBuarsiM mnpodwriem rodpa. ITHMHM TEXHHYECKHMH YCIIOBHAMH
NpeycMaTpUBaeTCA TaKXe BHIMyCK TpyO mMamerpom 110 1 125 mm; TONUNHA
cresox 1py6 — 0,4...0,9 MM; macca B 3aBHCHMOCTH OT HX IHamerpa Konebnercs
ot 0,18 mo 0,59 xr/m.

Tpy6s1 s cTpoMTeNbCTBa GecTpanIIeHHOTO. ApeHaxka NocTaBaAoT B OyxTax
obueit o 200..600 M B 3aBHCHMOCTH OT AHamMeTpa, Haubosee LIMPOKO
HCIIONB3YITCA TPYOBbI MMaMeTpoM 63 MM.

B 3apyBexxHOH NMpakTHKe LIMPOKO NMPHMEHAWT roQpHpOBaHHbIE APEHAXK-
Heie Tpy6n1 w3 nonusmHwnutopuaa (I1BX). Haubonee m3sectnst Onexcnaiiin,
Jlembnexc (Aurnusa), Hpendnexc, Basun, Pexay (Iomnanaus), Bero (®un-
NAHOMA) M Jp.

B OPI' rodbpuposannsie apexaxsHsie Tpybnr w3 [IBX HaroraBnuBaoT Ha
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npeanpuATHAX upmbl "OnbrManc” B OCHOBHOM HA CTAalMOHAPHBIX NMOTOYHBIX
JIKHHAX, PAacCYMTaHHBIX Ha pabory B TpM cMmennl B Tevyenwe 7200 u/ron. Co3pa-
Ha nepeABwKHas ycraHOBKa JIpeHoMOOGHNbL I NMPOHM3BOJCTBA B IOJIEBBIX
YC/TOBHAX [PEHAKHBIX TpYD H3 NONMBHHWIXIOPHIHOH IUIEHKH CO ILEJIEBOH
nepgopaumeii. [IpOH3BOANTENLHOCTS YCTAHOBKH B 3aBHCHMOCTH OT [MaMerpa
py6 (50; 65; 80; 100; 125 mm) xonebnercs B npenenax 30..7,6 xm/cyr.

Ycrpo#cTBo fipeHaxa Hen3GeXHO CBA3aHO ¢ HEOOXOIMMOCTBIO COC/IHHEHHA
Tpy® pasnHuHBIX JHamMerpoB. JUIs 3TOH HENM MCHONB3YIOT COCMHHTENbHYIO
apmarypy. [IpuMenenue roToBbIX [eTaneit TaKol apMaTypsl NMO3BOJNAET 3Ha-
YHTENIBHO YCOBEPLIEHCTBOBATH JIpeHaXHble paboThl, NOBLICHTL IPOH3BOJIUTENb-
HOCTD TPYJIA ¥ YIYYLIHTh KaYeCTBO JIPeHaXa.

CoenMuuTebHAA PEHAXHAA apMaTypa /I0JDKHA MMETh OJIHHAKOBYIO MpOY-
HOCTH C coenMHsAeMbiMH TpyDamu, obecrieudBath HaIEXKHOCTb COENMHEHMS,
NpoCcTOTY M YAOOGCTBO €ro BHINOJIHEHHS, KOMIIEHCHPOBaTh TEMIIEpaTypHble
H3MEHEHHA UTHHBI TPYO, ObITH IKOHOMHYHOM.

IIp# cTpoHTENBCTBE APEHAXA M3 IUIACTMACCOBBIX TPYD NPHMEHAOT TPOHHH-
KH WIH CleIHaNbHbIe IEMEHThI [UIA COC[HHEHHA [IPEH C KOJUIEKTOPOM, BHINOI-
HEHHBIM M3 KEPAMHKH WIH TUIACTMACChl; MYPThl M NEPEXONHHKH UIA COC/IHHE-
HHA TPYO O/IHOrO WM Pa3HbIX [IHAMETPOB WIH NJIACTMACCOBBIX H KEPAMHYECKHX
Tpy6; KOHUEBBIE 3arIyINKH JUIA 3aKphITHA HcToka npenst (TY 6-05-1378 — 70).

IIpH NMPOEKTHPOBAHKKM M CTPOMTE/ILCTBE NOPH3OHTAIBHOIO JApeHaXxa Ha ocy-
IaeMBbIX 3eMIIAX MPEYCMATPHBAIOT ClCIHA/IbHBIE MEPBI 10 €ro 3alMre oT 3a-
WIeHHA. 3aWIeHHe 3aBHCHT OT IrPaHy/IOMETPHYECKOrO COCTaBa IPYHTAa, KOHCT-
PYKUHMH [IpEHaXHBIX TPyD, HX KauecTBa W TEXHOJIOTMH YKJIAJIKH, OT YKJIOHA
JIMHHM, MaTepHana (UIBTPOB, CTENEHM NMOJTOIUIEHHA JIPEHAXHBIX YCThER M AP.
Haubonpiuasik OMAacHOCTh 3aWICHHA BO3HMKAET [PH CTPOMTE/ILCTBE [peHaxa
B MEIKO3CPHHCTBIX H TBUIEBATBIX MNECYaHBIX rPYHTaX, IUIBIBYHaX M JIerKHX
cynecsx.

Marepuan ¢uibTpoB HOIDKeH obecreyMBaTh He3aWIAEMOCTh JpeHaxa B Te-
YCHHC HOPMAaTHBHOrO CpOKa IJKCIUTYyaTal|H, ObITH NPHIOHDbIM JUIA MEXAHM3H-
POBAHHOM YKJIAJIKH JIMHHH, HMETh Mayl0 maccy M HebGonbiume rabapurHbie pas-
Mephl, KpOME TOro, OH JA0JDKeH DbITh YCTOHYMBBIM K BO3/ICHCTBHIO ar peCCHBHBIX
IPYHTOBBIX BOJI, 3KOHOMHYHbIM. B OTeuecTBeHHOH H 3apybexHOH NpakTHKe
B KAYeCTBE 3AUIMTHBIX MPUMEHAOT OPraHMYeCKHe H CHHTETHYECKHE MaTepPHasIbl:
ONWIKH, CTPYXKKY, TOPPAHYI0 KPOUIKY, PACTHTENBHBIH CIIOH NMOYBsbi, nepdopu-
POBaHHYK IUICHKY M3 NOJIHITHIEHA, BEPECK, COJIOMY, MOX, JIepH, IIUIaKOBarty,
KOKOCOBO€ BOJIOKHO, PAa3jIHYHOIO pojaa CTEKJIOBOJIOKHHCTBLIC MaTepHalibl, BCIIe-
HEHHBIH MOMCTHPOJI-CTHPOMYIIb, NTECYaHO-I'PABHIHHBIE CMECH H J1P.

B CCCP namGonbiuee pacnpoCTpaHeHHe TMOMYYWIN CTEKIOBOJIOKHHCTHIE
xonerel Tina BB (BB-I' u BB-T). Crek/oX0/CT — MPaKTHYECKH eIMHCTBEHHbIR
MaTepHas, MPHMEHAEMBIH JUIA 3aIMThI [peHaxa oT 3awieHus. Pasmepn dun-
TPAlMOHHBIX XOJIOB CTEKJIOBOJIOKHHMCTBIX XOJICTOB KOJNeOMTCA B mnpeaenax
0,12...0,20 mm. Muorounciiennsie 1a6opaTopHbie W NOJNICBBIE HCNBITAHKWA, NpaK-
THKA CTPOHTENBCTBA MOATBEP/IHIN, YTO CTEKJIOXONCT — HAJEXHBIH H [I0/IroBey-
HbIH QHIBTP, OTIHYAKMIMACA XOPOIIHMH 3aILHTHHIMK CBOHCTBAMM, TPaHCIOp-
TabenbHbiil M HeoporocToAMA. OCHOBHOH HEIOCTATOK CTEKJIOXONCTA — HM3-
Kas MPOYHOCTh HAa Pa3phiB, YTO 3ATPY/IHAECT MEXAHH3AUMIO NMPONECcCca YKIANKH
dwrsTpos. Kpome toro, obpamenne ¢ vum tpebyer onpeaesieHHbIX Mep Mpefo-
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cropoxHoctd (paboune fOMKHBI ObiTh OOECTeyeHbl CHENOAEKAOH, OYKaMH,
nepyaTKaMH, MapiaeBbIMH MOBA3KaMH) . JIo yKnakH B IPYHT XOJICTHI Cie/lyeT
MpefloXpaHATh OT BJArH, TaK KaK NPH HAMOKAHHH OHHM TEPAIOT MPOYHOCTH.

K unciy HOBBIX OTEYECTBEHHbIX 3AIHTHO-PWIBTPYIOLIMX MaTepHAJIOB
CrIeNlyeT OTHECTH MOJIMITHICHOBBIE XOJICThI M MrIonpobuBHOE HETKaHOe MoJIoT-
HO, MPOYHOCTHbIE XAPAKTEPUCTHKH M HEBBICOKAA CTOMMOCTh KOTOPBIX N0O3BOJIA-
0T PEKOMEHIOBATh MX [UISl MCIOJIb30BAHUA NPH CTPOHTENBCTBE JIpeHaxa Oec-
TPaHIIeHHBIM criocoBom.

B 3apyGexHOW MpaKTHKEe IWMPOKO MPHMEHAIOT KpYroBbie (puIbTPbl M3
KOKOCOBOIO BOJIOKHA, BOJIOKHHCTOrO TOpda M HCKYCCTBEHHBIX MAaTepHanoB
(u3roTaBnMBaeMseIX, Hanpumep, pupmon "OnsTmanc™ u ap.) .

B Halue# cTpaHe MCITBITAHBI ¥ PEKOMEHJIOBaHBI K MPOM3BOACTBY WiA Gec-
TPaHIIeHHON YKIAAKH [IPeHaXa B CBA3HBIX rPYHTaX MOTTIOTHTE/IbHbIE KOJIOHKH
u3 TOpGOKPOIIKHK M PAINTHYHBIX OTXOMIOB NPOU3BOJICTBA (B YACTHOCTH, OTXOJIOB
UIBEAHOM NMPOMBINUIEHHOCTH) . U3roToB/IeHHe ¥ BBIITYCK MEIHOPATHBHBIX TOPhO-
6noxos (TBM) pernamentnpoBano TY 33-07 — 82. Topdobnoku usrorasnu-
BaloT M3 TOpdha, MOXOBOH U TPaBAHO-MOXOBOMH I'pymNI, CTENEHb Pa3NOXEeHHA KO-
TOpBIX He mnpesBbiuaer 15 %; MOMycKalOTCA JpeBecHble BKIIOMEHHA. Bioku
MMEIOT TpAMOYTonbHyl ¢opmy, npeaycMOTpeHo fBa THmopasmepa: 0,5 x
x 0,5 x 0,08 M maccoit 3 — 3,5kru1,0x 0,5 x 0,8 M maccoit 6...6,5 kr. bonee
JUTHHHBIA GNoK ucnosnb3ywT npu Gonewo#n rnybune aped. Koaddbuument dpuns-
Tpausn 6;10K0B 3...5 M/cyT.

OuUNbTPYIOUIKE FTEMEHTHI H3 CHHTETHUYECKHMX H XJ1I0MYATOOYMaXKHBIX TKaHEeH-
OTXO/IOB TEKCTWJIBHOIO WIH IIBEHHOIrO NPOM3BO/ACTBA B 000/I0UKE M3 [POHH-
1aeMOH TKaHH BbimyckawT B cooTBercTBuu ¢ TY 32-320 — 86. Ux pazmepst:
muHa 0,8 M, anamerp 0,12 m, macca 1...1,2 Kr'; OHM BbIIEPXHBAIOT HAr py3Ky
Ha cxarue 0,1 MIla; koaddmment punsrpaumu 20...30 m/cyT.

JIna ycTpoRCTBa NMOrJIOTHTENbHLIX KOJIOHOK Ha ipeHaxX 0ObIMHO HCNONb3YIT
oauH Topdobnok wiu ABa GHUALTPYOWMX JIeMEHTa, YBA3aHHBIX B TaKeT.
KONoHKH yCTaHaB/IMBAIOT ONHOBPEMEHHO C YKJIAJIKOW JIpeH, HCNONb3Yys cre-
UHAIbHBbIH OyHKEp-NPHUCTaBKY, MNPHKPEIUIACMbIH K 3ajHeH CcTeHke pabouero
opraHa ApeHoyk/anuuKa. KOMOHKH pacnonaraior no jUIMHe JIPEHb Hepe3s Kax-
apie 3...5 M.

B CesHUWUT'uMe pa3zpaboTtana KOHCTPYKIMA HENpPepsIBHOIO GUIBTPYIOLIEro
IEMEHTa M3 NMPOHHUAEMOr0 XIyTa, YKJaJbIBaeMOro B IPEHXHYI0 [IENb B BHIE
JIOMaHOH JIMHHK TaKKM 0Bpa3om, yToObl BOIONPHEMHAA YaCTh KOHTAKTHPOBAIA
C MaXOTHBIM CJI0EM, a IIPOBOJIAIANA — C JIPEHAXKHOH TpyDOH.

Mnaea 2. 3®PEKTUBHOCTHL AEACTBUA BECTPAHWEAHOIO APEHAXA

JddextuBHOCTL paboThl GeCTpaHUICHHOrO [peHaXa OUEHUBAETCA M0 cTe-
TNEHH ero BJIHAHMA HA BOIHBIH PEXHM OCYILAeMBbIX 3eMelb, 06ecneyeHHio onTu-
MaIbHBIX YCIIOBHI [UIA Pa3sBMTHS CEJIbCKOXO3AHCTBEHHBIX KYNLTYP M MO BO3-
MOXHOCTH NMPOBECHHA MOJIEBBIX paﬁor.

[lo nanubiM 3apybexuoli mnevatH, HaubGonee 3IHPEKTHBHO npUMeEHEHHE
BecTpaHiIeHHOTO fApeHaXka NpK OCYLUEHHH 3eMeb ¢ Bojee JIrKHMH 110 MeXaHH-
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yeckoMy coctaBy nousamu. Tak, B ToymanaMu TakoH [ApeHaX YKJIAIbIBAIOT
rybxe 1,2 M TONBKO B MecyaHbIX noyBorpyHrax. [IpH ocylueHHM CBA3HBIX
HepeyBIaXKHEHHbIX IPYHTOB BecTpaHIueHHbIH JIpeHaX JOMyCKaeTcs YCTpauBarh
Ha rnybune He Gonee 1,0 M. B Jlanuu atum cnocobom yknapsisaor 10...15 %
JipeHaXa, B OCHOBHOM B JIErKHX W TOP(DAHBIX NMOYBAX.

B CUIA 6bui# npoBejieHbl HCCIIENOBAHHA 10 M3YYCHHIO HeHcrBuMa OGecrpan-
IIEHHOrO [IpeHaXa MO CPABHEHHI0 C TPAHIIEHHBIM B CabONpOHMUAeMBIX IPYH-
Tax Ha OpOlUaeMbIX 3eMJIAX B HHM30BbAX JAONMHBI p. Puo-I'panpe, wrrar Texac.
Jpexs: yxnansBanu Ha rayouny 1,8...1,95 m. [Ipu 3aneraHum ypoBHA rpyHTO-
BhIX BOA 1,2 M MOAOYJNbh APCHAXKHOIO CTOKA@ Ha OIBITHOM Y4YaCTKeE COCTaBWII
0,013...0,020 n/(c - ra), Ha KOHTPOJIBHOM C TPAHILUEHHBIMH [pEHAXKAMH —
0,09...0,11 n/ (¢ - ra). Cumokenue ocyliawoLero AencTBua GecTpaHILeHHOro fpe-
HaXKa 110 CPABHEHHIO C TPAHIUEHHBIM OOBACHAIOT YIUIOTHEHHEM I'PYHTA B NpoOILec-
ce YKJIAIKH TpYD, 4TO BHI3BANO YMEHBLIEHHE K HUM NPUTOKA BO/bI.

B OTeueCTBEHHOH NPAKTHKE HMEITCA [aHHBIE, CBMIIECTENILCTBYIOLUME O CHU-
JKEHHH B CPe/IHEM B /1Ba Pa3a OCYIUALLEro JeHCTBUA DecTpaHLUeHOrO ApeHaxa
B IUIOTHOM TOpdAHHKE.

B 10 Xe BpeMs, KaK NoKa3aIH Hab/IONeHHA, MPH HATHIAHE QWILTPYIOLLEro
3anosiHeHMA B menu (MAKHHA) GecTpaHuIedHbIH ApeHaX, NMPOJIOXKEHHbIH Yepes
10 m B cyrymmMcThIX rpyHTax (fnoHuA), okasan Takoe xe ocyllawiuee ieHcT-
BHC, KAK ¥ TpaHIIeHHbId (MOY/Ib CTOKA B MEPHOJIbl HHTEHCHBHOTO BbINajeHHsA
ocaaxos cocrasun 0,4...0,5 n/(c - ra).

[To paHHBIM HMCCIeIOBaHWK, NPOBEEHHBIX 3a MOC/IEAHME roibl B HalleH
CTpaHe H 3a pybexom, apdekTHBHOCTD DecTpaHileAHOro apeHaxa onpenenser-
CA rnaBHbIM 0BpazoM BOIAHO-PHIMYECKMMH M HIBTPAUHOHHBIMKH CBOHCTBAMK:
MOYBOrpyHTa B OKOJIOJIPEHHOH 30HE, KOTOpbie OCOGEHHO B nepBbie rojibl nocie
CTPOMTEJILCTBA BO MHOI'OM 3aBMCAT OT XapakKTepa /1epOpMaHOHHBIX NPOLECCOB,
IIPOMCXOMALLMX B HEM INPH yKJaake 1py6.

YcranoBneno, yro npu GecTpaHiedHOW YKNajKe [ApeHaka B 3aBHCHMOCTH
OT reoMeTpHK pabouero OpraHa M NMOYBEHHO-IPYHTOBBIX YCJIOBMH (MeXaHuvec-
KOro COCTaBa, BJIAXHOCTH MO rnybHHE) MOryT npoucxomauts nubo pedopma-
[HH C[BHra, CKO/d, OTphIBa, COMPOBOXMAAKWLIMECA KPOLIEHHeM IpYHTa M ero
NEpeMEIlIeHHEM B CTOPOHY OTKPBITOH INOBEPXHOCTH, NHGO ynpyromiacruyec-
KHe nedopmaiiu, mH6O UX COYETAHHA.

Ormeueno, 410 BO3/EHCTBHE Ha rpyHT pabovero oprakHa [peHOyKJajuMKa
XAPAKTEPHIYETCA HAIWUMeM JIBYX 30H HedopMalMu: B BEPXHEH IPOHCXOMT
C/IBHI TIOYBEHHBIX arperaToB M pa3phiXJIEHHE MOYBOIPYHTa, B HHXHEH — ero
[onepeyHble MEepeMeleHHa W YIUTOTHEHHe. Y POBeHb Nepexoa JOMHHHPYIOLICTO
BH/IA BO3[IEHCTBHA OnpefesieH kak KpurHueckas rnybuna (KI'). Ha 3unavenme
KI' pimsor umpuHa pabGouero opraHa MalliMHbl M CBOHCTBA NOMBOIpPYHTA:
MEXAHHYECKHH COCTaB W €ro BJIaXHOCTh. B Gonee IIOTHBIX MOYBaxX TAXKENOro
MEXaHHYECKOro CocTaBa, 0COBEHHO HAXOMAUMXCA B NMEpeyBJIaXXHEHHOM COCTOA-
wun, KI', xax npaswio, ne npessiuaer 50..70 cm. TomuuHa ywioTHeHHOro
cnos Hwke KI' takxe HesHayurensHa — He Gonee 2..10 MM, HO ero NMpoHu-
1AeMOCTh CHHXXIACh NMOYTH B Bocems pa3 (mo 0,006 m/cyr) . [Tpoknanka apeuna-
xa Ha rnybune, menswedt KI', cozpmaer Gonee GnaronpuATHbIE YCIOBHA JUIA
ero paborsl.

B Jlanwu npu u3yuenun paborsl GecTpaHumIeHHOro ApeHaXa Ha MOPEHHbIX
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Cyr/IMHMCTBIX MOYBax BbiAB/IeHa meHee 3 dekTHBHAA ero pabora. yem yJIOXeH-
Horo B Tpanmern. OcoGeHHO 3aMETHOE CHIWKEHHE OCYILALIero neHcTBHa Oec-
TPaHLIEHHOrO [APEHaXa Mo CPABHEHHIO C TPAHIUEHHBIM OTMEYEHO B TeX CIIyvasX,
KOT/Ia IpeHbI YK/IA[IbIBA/IA B NepeyBAaXHEHHYIO NTOYBY.

B OPT" B MHCTHTYTE rHOPOTEXHUYECKOrO CTPOMTENLCTBA NpH TeXHHYECKOM
yuusepcurere r. BpayHusedra o6cnenoBadbl OCYUIHTENbHbIE CHCTEMBI, MOCT-
pPOeHHble KaK TpaHLUeHHbIM, Tak M BecTpaviueHHbIM cnocobom B 69 BOAOXO-
3AHCTBEHHBIX ymnpaBneHuax basapuu, Cepepnon Penn-Becrdamun, Huxien
Caxconun u lilnessur-Fonswiteitna, rae cocpeporoueno 70 % Bcex ApeHWpPOBaH-
HBIX MUowanek crpanbl. 3a nepuos 1978 — 1980 rr. B 3THX paioHax Ha IIOLIANM
oxono 41 ThiC. ra gpeHax Gbin 3anoxken HecrpaHileHbIM cnocobom, a Ha no-
wagu oxono 20 ThiC. ra — TpaHLWEHHbIM. B pesynbrare ObUIH YCTaHOBJIEHDI
MAOIWAAY OCYUIEHHBIX 3€MEb C HEYINOBICTBOPUTENLHOM paboToM apeHaxa npu
obonx cnocobax crpourenscrsa (1abn. 1), a TakkKe cenaH BbIBOJ, YTO OCHOB-
Hble TIPHYMHBI HEYMOBJETBOPHTENbHOM pabothl OecTpaHIledHOro apeHaka —
OTKJIOHCHHA OT CTaHapTa, JAONYUCHHDBIC BO BPCMA CTPOUTENIbCTBA (OTKnOHeHHe
OT NMPOEKTHBIX YKJIOHOB, CTPOUTE/ILCTBO B HeONnaronpuaATHOE BpeMsa rona, a Ha
00GbeKTaX PEKOHCTPYKUMH — lepeceyeHMe CTapbiX [peH Ge3 NMOAK/IYeHHA X
K HOBbIM). B ciyuasnx korma tpeGoBanusa Cramjapra He Hapylanucs, paboro-
ciocobHoCcTs GecTpaHuIeWHBIX ApeH He ornuuanacs ot pabotocnocobHocTH
TPaHILEHHbIX.

1. Peayasrars: onpeneneunn »pPexTHBHOCTH aApenarxka

Hanwuue sniMouex Becero
Crniocob cTponTenscraa
Her peikue HacTble
Becrpaniefinbift S/12 32/78 4/10 41/100
Tpaneipif 7/35 13/65 0/0 20/100

n PHMCECIAHHKEC B wcnurene — APCHHPOBAHHAR IDOoW@ns, ThiC. I'a, 8 3MaMeHaTC-
jle — ee OTHOLIeHHE K 061eMy o6neMy NOCTPOeHHOTO fipeHaxa, %.

1. 3dexTUBHOCTL AeHCTBMA GeCTPaHLWEHHOro APeHaXKa B nerkux
no4Ysax u TophAHNKaXx

HeficTBre GeCTpaHUIEHHOTO [peHaXa B MHHEpaNbHbiX M0YBax GbUIO M3yue-
HO Ha yuactke ''llpaBoGepexHpiit’” (coBxo3 “TlerpoBckmii” [pHosepckoro
paifora Jlenunrpanckoit 061.), nocrpoenHom nerom 1978 r. Yuacrox pacrnoro-
xen Ha npasom Oepery p. [lerpoexu. [Mnowans onbITHO-NPOU3BOUACTBEHHOTO
ydactka 3,5 ra, OH pacnosioXeH Ha [EpPHOBO-IIO/30/IHCTO-T/ICEBBIX [OYBAX,
CHOPMHPOBAHHBIX M3 MEIKO3EPHHCTbIX IECKOB M JIEFKMX CyNeced; YHYacrox
arMOoCepHOro BOMHOrO ITHTAHMA. 31ech 3AI0KEHbl CICAYIOUME BAPHAHTDI
ApeHaXa: OfIHHOYHbIE ApEHb! U peHaxxHanA cuctema 3K-39a nocrpoenst Gectpan-
IIEHHBIM CIOCODOM, NMPHYEM YacTh JpPeH M CHCTeMa YJIOXEHB! C NMPHMEHEeHHeM
u3onAIMK  creknoxoncroM. KoHTponbibIMK BapuaHTamK 6bUIH  OIMHOUHbIE
apenbl M cucrema 3K-42a, 3an0XeHHble U3 TIACTMACCOBBIX TPy TPaHLUIEHHbBIM
cnocoboMm axckasaropom ITII-202A. 13



2. Apenaxcuniii CTOK Ha ywacTke “[lpasoGepemusii”™

1978 r. 1979 r.
10-11 05-06
BapuauT
Gmaxs | MM K Gmaxs | . MM K
n/ (1) Tl @ e
OneiT (Apexs! B necKax u jer-
KHX Cyfnecsx) 0,48 55 0,53 0,80 85 0,60
Kourpons (pessi B neckax u
JICPKHX CyTeciX) 0,49 50 0,58 0,81 87 0,61
Omnuir (cucrema 3K-39a B nier-
KHX CYTTIHHKax) 0,47 53 0,51 0,70 70 0,49
Kontpons (cucrema 3K42an
JIErKHX CYT/IMHKAX) 0,50 58 0,56 0,75 78 0,55

OnsitHbie H KOHTPOJ1bHbIC OJHHOYHbBIC APEHDbI MPOXOAAT B MCJIKO3CPHHCTBIX
NeCKax M JIErKHX cymecsx ¢ koappuunentom dpuwibrpaumu (Ky) 0,3...0,5 Mm/cyT,
PacCTOAHUA MEXJY JipeHamy 12 m, ux jummHa 100 m. Cucremsr 3K-39A u 3K-42a
3AJI0XKEHBI B JIENKHX CYrNIMHKaX ¢ Ko3hduunentom punvrpawnu 0,1...0,05 m/cyr,
PacCTOAHUA MeX1y JipeHamMu Takoe Xe. B 1abn. 2 npuenexsr o6o6umennbie pe-
3y/IbTaThl M3MEPEeHMH [PEeHAKHOro Ccroka 3a nepuon Habmopennd (1978 —
1980 rr.). 3uauenne K np B BECEHHMH IEPHOJL BBIYKCIIEHO ¢ YYEeTOM BOJIOHAKOIN-
JICHHA Ha NOBEPXHOCTH NOYBBI HA HAYAIO JPEHAKHOro CTOKA 3a CYeT 3amacos
BQJIbI B CHEI'E,

Kax BuaHo M3 r1abnunsl, APeHaXKHbIH CTOK HAa ONBITHBIX M KOHTPOJIBHBIX
CHCTEMAX, 3WI0KEHHBIX B MECKAX M JIEFKHX CYNecaX, OT/IHYAeTCA He3HAYMUTeJIbHO.
Pa3zunua B ero obpeme He npesoicuia S %, Ha CHCTeMax, 3a/10XKEHHBIX B JIEFKHX
CyIJIHHKaX, OHa cocraBuia B cpefHem 20..30%. B nepsbiii rog nocne CTpoM-
TE/IbCTBA PA3HHULBl B JIPEHAXHOM CTOKE 110 BCEM BAPHAHTAM MNpPaKTHYECKH He
6su10. Ha Tperuit roj skciuyatalMu ocyliaouiee JeiAcTBHe ApeHaXxa, 3aJI0XKeH-
HOTO B JIEFKHX CyNecAX M NecKax, OCTaBAIOCh Ha MpeXHeM YpPOBHE, a Ha CHCTe-
Max B JIEFKHX CYIJIMHKaX OTMEYaJIOCh ero MajeHde B MOJITOpa-iBa pasa, IpH-
4eM Ha DGecTpaHileHHOM JipeHaXe OHO 0OKa3a/1oCch Gonee BbIpaXKeHHBIM.

B 1981 — 1985 rr. Ha yyacTke "[IpaBoOepexHbiii’” B nepHOIb! MPOXOXKACHUA
BECEHHHX H OCEHHHMX MNaBOJKOB MPOBOJHIKH KOHTPOJIbHbIE H3MEDPEHHA ApEHaX-
HOro CrokKa (no INATL-LICCTDL B COQOH) . MOMJIH APEHAKHOIO CTOKa Ha KOHTPOJIb-
HbIX H ONbBITHBIX JIPEHaX B CYyINeCAX NPaKTHYECKH ObUIH OJMHAKOBBIMH, a Ha
cucremax 3K-39a u 3K42 — B 1,2...1,8 paza menswe. [Ipn 370M ipeHaxHbIH
CTOK Ha CHCTeMe, YJIOXKeHHOH OecrpaHwedHniM cnocobom, Oeul B cpenHem
Ha 28...35 % meHblile, YeM Ha TpaHlleiHOM BapHanTe (3K42a).

B menom Ha yuyactke ¢ cymecAMHM BHIMMBIX CJIEIOB MepeyBJIaKHEHHs He
Habmopanocs. Ha yyactke ¢ ierkumu CyrIMHKaMH B MHK POTIOHMKeHUAX Habllo-
[AICA KPAaTKOBPEMEHHBIH 3acTOM TMOBEPXHOCTHBIX BOJl, OJHAKO BBIMOYEK
CeJIbCKOXO3AHCTBEHHbIX KYJIbTYP NPAKTHYECKH He Obuio.

HUccneposanus BOAHO-DHIMYECKHX CBOMCTB MOYBOTPYHTOB B MPHIAPEHHOH
30He ObUIH NpoOBe/IeHb! B NEPBbiH roOJl 10C/1e CTPOUTENILCTBA JIpeHaXKa Ha apeHe 8,
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1979 ; 1980 r
08 - 10 04 - 05 09 - 10
h, MM K q Y VTN K q v | A, MM K
a/ (m ra) £ n/ ('???a) | . i“/ ('é‘?’lfa) »
0,50 98 0,41 0.80 56 048 0.85 162 0,66

0,52 104 043 0,76 48 041 0,72 154 0,63
0.39 75 031 025 28 0.24 0,35 62 0,26

0,44 81 0,34 0.7 53 0,59 0.5 78 0,32

a TakXe Ha JipeHe 2 OCHOBHOTO BapHaHTa. B pe3aynsrare yCTaHOBJICHbBI
HEKOTOPbIE OCOBEHHOCTH PE3aHMA IPYHTA HOXOM ApeHoyxnasuuka MJ1-4 ¢ moc-
KOH nepeiHen pexylued Kpomkoi. Packonku Ha apeHe 8 (MeNKO3epHHCTbIA
MeCOK) MNOKa3aiW, MTO OT BO3/IEHCTBMA HOXAa Hal APEHOH ODpasoBanace pas-
PHIXJIEHHAA 30Ha KOHYCO0OpasHOH (OPMbI, HMEIIIAA Y OCHOBaHWA (Ha riybu-
He JAKNAJIKK ApcHaxa) wmpuny 0,25 M, a na noscpxnocry 0,60 m. Wens,
obpasyrowanca cpazy Xe nocne npoXo/ia HOXa, 3aNONHALTCA CMEChI0 TPYHTa ¢
rymycoM. [L1oTHOCTS | Pyﬂra Ha rayOuHe 60 cM 0T noBepxXHOCTH DbLla paBHa
Han apexon 1,34 r/cM”, Ha rpanuue pazpbxxncuuon 30Hbl 1,62...1,66 rfem?®,
a Hemapyuwensoro rpysxra 1,68..1,70 r/eM>, 1. ¢. Hd CPAHMUE LIEIH TPYHT He
YIUIOTHAJICA, 2 Hao00poT, HabNW0AANOCh HEKOTOPOE ero pas’yiIOTHEHHE.

Ha npenax, yloXeHHBIX B MEIKO3IEPHHCTBIX 11CCKaX W cynecax, xo3dpdu-
uMeHT GHIBTPauMM IpyHTa no ciedy paboyero oprana ysenwuwica po 1,0..
1,5 m/eyr; uepesz 2 rona 3KCIUIYATAUMH €ro [POHHUIEMOCTh YMEHBLIKWIACL 110
ucxomnon (0,3...0,4 m/cyt). B cBA3M ¢ yIWIOTHEHHeM TpyHTa ero IUIOTHOCTb
B NMPHIPEHHOR 30He BO3pocna 3a 7ror nepuon wa 18 % — ¢ 1,25 no 1,5 r/cm

AHAJIOTHYHBIE Pe3yJIBTATHI NOJYYEHbI HA yuacTKe "YeKphiKKuHo™, CRoXeit-
HOro H3 MenKo3epucTuIX neckos ¢ Ky =0,5...0,8 m/cyT (1abn. 3 u 4)

Yuacrox “TlpaBoGepexHpiii” CTPOIH B CYXO€ BPEMA roja IpH BIAXHOCTH
rpytra 18..20% (no macce), a na yyacrke “"YeKpbIKKHHO'' APCHAX YKITaabIBa-
nu B nepeysnaxHenusit rpyHT — 30..35 % (no macce). Tem He menee B 0Boux
CNy4asX 3aMeTHOTO YIUIOTHEHHA I'PYHTA B NPHUIPEHHOHR 30HE He Hbul0.

Packonku nokasanu, 4t0 AehOpPMAUMK CABHAIZ W OTPLIBA NPOHCXOAWIH
no raybunsr 0,3..0,4 M OT OTKPLITOH NOBCPXHOCTH, BHICOTA MPH3IMBI BCIYUH-
Banua Gema 0,25...0,30 m, wmpuna — 0,3...0,4 m. [lo Bcert BoiCOTE UIEAK NOCHE
npoxoxeHus pabouero oprana apernoyknanumka MJ14 Hememienno npoucxoau-
N0 BU3yaibHO HabnrojaemMoe oOpyuieHHe CTEHOK, IPYHT pasyIvIOTHAICH; OCTa-
TOYHO! AedopMaumMK NpakTHiecKH He 0OHapyxuBanocs. [lonyuenHbie naHHble
TOBOPAT O TOM, YTO j1ePOPMAUMHOHHBIE TIPOLECCH B M1ECHAHOM I'PYyHTE NPaKTH-
YECKH HE 3aBHCAT OT €ro BJI2XHOCTH, NIPH 3TOM KpHTHUYecKan rnybuHa focTHra-
er 0.3....0,4 M, @ HHXe, B 30He CxaTus, npeobnajaor ynpyrue aedopmaitiy.
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3. Mnorsocrs rpynTa B 30He cnema pabGovero oprana M/1-4
Ha ysacrkax "Cumuno™ x "Yexpuixxuno™, r/em’

Paccrosnme oT OCK ApPeHbI, CM
Cnoft, cm
0 10 20 40 60
0...25 1,11/1,10 1,34/1,12 1,43/1,20 1,42/1,27 1,42/1,25
20..40 1,44/1,25 1,48/1,28 1,52/1,30 1,50/1,40 1,56/1,43
40...60 1,50/1,22 1,46/1,35 1,63/1,37 1,58/1,43 1,64/1,45
60...80 1,24/1,30 1,48/1,30 1,55/1,45 1,62/1,45 1,63/145
80...100 1,30/1,25 1,50/1,35 1,57/1,45 1,63/1,50 1,64/1,45

[lpumevanue. B uncnurene — pannsie no yvacrky "Cwmmxo" (wons 1979 r.),
B 3HaMesiaTene — no y4acrky "Yexprokxuno' (oxtabps 1979 1.).

4. TBepAOCTS IPYHTA B 30HE crea pabosero oprana M/I-4 ma ysacrkax
"Cawmno” u "Yexpsoxxuuo”, MIla (8 cpeamenm no cnow 0...30 cm)

PaccTosiHHe OT OCH [APEHEI, CM
Yuacrox

0 10 20 25 30 35 40 45 50

"Cunuxo"'

(wons 1979 1) 1.8 2,2 23 2,0 2,0 2,0 50 6,0 59
"YexkproKKHHO"

(oxTabps

1979 r.) 1,0 1,0 1,5 2,5 43 4.6 4,5 4.6 4.6

Jna aHanu3a xapaxkrtepa /1epOPMALHOHHBIX NPONECCOB B CBA3HBIX IPYHTax
6LUTH MPOBE/IeHb! PacCKOMKH Ha JIpeHax Cpaly Mocie MX YIJIAJIKH Ha YYacTKe
"IlpaBoGepexubiii” Ha cucreme 3K-39 1 Ha yvactke “Cwinno™ cosxo3a Kpac-
HOO3EPHBIH™ (JIErKOCYT/THHHCTBIE IPYHTHI) . Y4acTOK “CHIHHO" CTPOHIIH OCEHBIO
(» centabpe 1980 r.) npu BnaxuocTu rpynros 30...33 % (no macce) .

Habmopenns 3a pabGoroit npenoyxnamunka M4 u packonku noxasanm,
YTO Mepejl pexymed KPOMKOH HOXa YacTHIbI I'PYHTa CTPEMATCA B CTOPOHY
orkpeiToit noBepxHocTH. [puuem rpynt B6M3n pabouero opraHa BCIyYHBAeTCA
u obpasyerca KoHyc psixvieHus. Hioke 30HbBI PhIXJICHHA 10 KOHTYpY NepeHeH
pexymei KpOMKH HOXa Beipe3aerca nosnoca. Takum oO6pasoM, HHKHAA YacTh
HOXa paboTaer B peXuMe CTpyra, a BepxHas obpasyer 30HY pPbIXJICHHA.

B npenenax KOHyca phIXJICHHA NMPOHCXONAT iepOPMAIHK CKOJIAa H OTpBIBA,
IPYHT PacnajaeTcs Ha OT/JEIbHbIC NEPEMEIAIOLIHEeCH KOMBSA M arperarsl, POHU-
3bIBACTCA CETHIO TPEIMH, YNPYTOIUIACTHYECKHE eOPMAlMK B HEM BbipaXKeHb
HesnauMrensHo. Hipke, B 30He COkarus, npeobnafganT ynpyromiacruyeckue
nedopmamyi. B 3aBHCHMOCTH OT MEXaHHYECKOro COCTaBa IPYHTa, CTEICHH ero
CBSI3HOCTH M BJIXHOCTH MEHAKTCA riyOuHa 30HbI PHIXJIEHHA, CTENeHb Pasphix-
JISEMOCTH ¥ COOTHOIICHHE YIIPYTHX K IUIaCTHYECKHX JeOpMalHit.

Packonku MOKa3aiH, YTO B 30HE KOHYCA PHIXJICHHA TPAaHMIbI JPEHAXHOH
M YeTKO He TPOCNIeXHBAKTCA, TaK KakK mnocne mpoxopaa pabodero opraxa
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APEeHOYKJIAYHKA 3/1eCh MPOUCXOJUT OOpylIeHHEe CTEHOK LWIEIH C YaCTHYHbBIM Iie-
peMEeIMBaHMEM TPYHTA MAXOTHOrO M moamaxoTHoro cioes. Ilo wieny pabouero
opraHa IUIOTHOCTh IpyHTa cocramymmra 1,19...1,31 rlem®, a K¢ 6bur paBen
08...1,1 m/cyr. B rpaummax KkoHyca IUIOTHOCTb H3MEHANAch B [pefenax
1,47...1,55 r/em?, Kq, — 0,6...0,2 M/cyT (110 HanpaB/IeHHIO K BHEIUHEH rpaHuie
konyca) . Jledopmammu casura HauGonee NOJHO NMPOABIISUIMCh B CPEJIHER YacTH
KOHyCa pbIXJIEHHA, KOTOpas Oblna 3amoiHeHa OT/e/NbHbIMH KOMBAMH [HAMET-
poMm o 50 mm u Bosee u coaepxana GosblIOE KOMHYECTBO HEKAHWUIAPHBIX
nop. Bawke x nepudepun nedopMalMH CABHra Bhipaxanuch ciabee; rpyHT
B OCHOBHOM HMMe]l TPELUMHOBATYH CTpyKTypy. I[JlyOHHa KOHYCa PBHIXJIEHHSA
cocrasnana 40...60 cm (MeHbluee 3HayeHue — Ui Gonee BIaXHBIX IPYHTOB).

B 30He cxkarus, rae npeofiagany ynpyromiactuyeckue aedopmaint, 11po-
MCXO/IWIO IJIaBHBIM 00pa3zom cOMMXEHHe CTEHOK ienu, npuyem Ges obpyuie-
Hua. Ee rpauuisl MpoOCMAaTpUBAIMCh YETKO, INMPHHA coctasnana 12..18 cm uc
rnybuson ysenuunsanace. [Tonocrs menu Gsina 3ackinaHa rpyHTOM H3 pa3pbix-
JICHHOH 30HBI C BKPAalUIEHUAMH Tymyca, NpOChINABLIErOCA U3 MAXOTHOTO CIIOA.

Ha yuactke "[lpaBobepexHbli’” IIOTHOCTb FPYHTa HENOCPEJCTBEHHO Y CTEH-
KH meny 6uia 1,55...1,59 rfem>, 1. e. Ha 5...7 % Menble IUIOTHOCTH OKPYKak0-
mero rpyHra; Ha paccrosruu 10...15 cm ot cTeHku rpyHT Gbu1 Gonee ymior-
Hen — 1,57...1,65 rfem®, win na 3..5 % Gonsine. Takum obpazom, Henocpep-
CTBEHHO Y CTEHKH I'PYHT HECKOJIBKO Pa3yIUIOTHWICS, @ Ha pacctofHuu 10...15 cM
OT Hee COXpaHMIach ocTaTouHas aedopmaums.

Ha yuactke "Cwiuno™, rae [ApeHax YKNaJbiBajJ¥ BO BJIAXXHbIE IPYHTHI,
rnybuHa konyca peixienus cocraBwia 30..35 cM, a B 30HE CXAaTHA IUIACTH-
yeckue nedopMalMM OKa3pIBATHCh Oomee BeipaxeHHsiMH. Ha paccrosnmuu
15...20 cM OT CTEHKH ILETH IUIOTHOCTh OKazanachk Ha 5...7 % Doibile, 4eM WioT-
HOCTH OKpYyXawouero rpynra. Ha crenke mo-npexseMy Habmojaiach TeHACHIHA
K pa3yIUIOTHEHHI0, OCOBEHHO B BepxHe# ee yacTu (cM. 1abn. 3 u 4).

MMnotHocTh rpyHTa M ero K, B TpaHuiee, BHINOJNHEHHOH 3IKCKaBaTOpOM
9TI-202A (cucrema 3K-<42a), Ha ydacrke “TlpaBoGepexibiii’ cpasy nocie
CTpOMTENsCTBAa ObUTH paBHbl coorBercTBenHo 1,20...1,25 r/fem® u 1,5 m/cyr.

PackONKH, BLIOIOIHEHHbIE HA TEX K€ [ApeHax yepe3 2 roja 3KCIUIyaTauMH,
MO3BOIWIA YCTAHOBHTh M3MEHEHHe BOJHO-PU3HYECKHX CBOWCTB TPYHTOB,
AedOpMHPOBAHHBIX B IIPOLECCE CTPOHTENILCTBA.

Ha npenax, MOCTPOEGHHBIX TPAHIUEHHbIM CIOCODOM, IUIOTHOCTh IPYHTA
APEHAKHOH 3aChINKH yBeJHUMBaIach A0 1.52..:3.56 r/c:w’, 3HAuYCHME Kq, CHH-
awitock 1o 0,5 mfcyT.

Ha Gecrpamweinsix apewax (3K-39) npenaxHas wienb INPOCIEKHBANIACH
MO BKJIOYGHHWSAM TYMYCHPOBAaHHOTO IpYHTa NaxOTHOro CJIOsA, pa3pbiXieHHas
30Ha OTCYTCTBOBaNa, IUIOTHOCTh IPYHTa MO ciefly pabouero opraHa cOCTaBHIA
1,62...1,65 rfcm?, K, Gbun pasen 0,2 M/CyT.

Tposenennsiit Ha yyactke “Tlpubpexnbii”’ B 1981 r. yuer ypoxas Kapto-
dena nokasan, yro Ha onbiTHOH cHcTeme 3K-39a B CyrJIMHMCTBIX IPYHTax OH
cuuawica no 180 w/ra Mo CpaBHEHHIO C YpOXaem Ha KOHTDOJIBHOH CHCTeMe
3K-42a — 230 u/ra. B jlerkux no MexaHWyecKoMy COCTABY MOYBAX Ha ONBITHOH
H KOHTPONIBHOH CHCTEMax PasHMUA B YPOXAHHOCTH OKa3anach Hecy LLIeCTBEHHOH
(cooTBercTBenHo 250 u 260 wra).

[IpuBeeHHbIE [JaHHbIE rOBOPAT O TOM, YTO B XOPOLIO MPOHHUAEMbIX IPYH-
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1ax ¢ Ky > 0,3 m/cyT pasHuus: B IefiCTBHM IpeHaXxa, y/I0XKEHHOTO TPAHIIEHHBIM
u GecTpanueRHbIM cnocobamu, He 0BHapyxuBaeTcs. ITOT BBIBOJ, MOATBEPKIALT-
cs HabnmroneHuAMHU Ha yuactkax "Yexpookxuno™ u ” Xapesa” (coBxo3 "Yaapuux”,
IMpuosepckuit paiiow), rue Kq, NMOANAXOTHBIX TIOPH3OHTOB TAaKXe COCTaBJIA
0,3...0,5 M/cyr.

B rpyHrax, meHee nponuuaemsix (npu Kq, menee 0,3 m/cyT), HaGmopaercs
CHIDKEHHE OCYIUAKIIEero [eHCTBHA OecTpaHilleHHOro MApeHaXa MO CPaBHEHWIO
C TpaHWCHHbIM 8 cpeHeM Ha 20...30 %. AHanoruuHele JaHHBIC 10 COOTHOLUCHHIO
MaKCHMATBHBIX MOJyJiel W 0OBEMOB [PEHAXHOTO CTOKA HAa KOHTPOJIBHBIX H
ONMBITHBIX CHCTEMAX MomyyeHsb! Ha yuactke 'Cwiuno” (K ¢ =01 m/cyT) .

Yuacrok "3onoras nonuna” copxosa "KpacHoo3epHb TOro Xe paHoHa
pacnosioxeH Ha toXHom Gepery o3. Kpachoe. Ha yuactke 3aneraor topdsHo-
GOJIOTHCTBIE MOYBBI, XOPOLIO PAIIOKMBILKACA TOpd HUIMHHOrO THNA ClIOEM
Donee 1 m MoJCTWIAETCA CYITIMHKOM — OT JIEFKOrO /10 TsoKennoro. Tl BogHoOro
NMUTAaHUA — TPYHTOBO-HAMOPHbIH Ha ywacTke N° 1 W armocdepHsit Ha y4acTke
N° 2. Oba yuactka OCYIUEHbl CHCTEMAMH O/IMHOWHBIX IUIACTMACCOBBIX ApeEH,
ynoxenusix uepes 20 m B cdespane 1978 r. Ombimisie apenst 4...7 u 13...21
ynoxensl OecTpaHuledHbiM cnoco6om, xoHTposbhbie — 1..3 u 8...12 — Tpan-
LIEHHBIM.

AHanu3 nedOpPMaIMOHHEIX NPOLECCOB, MPOHCXOAAUIMX B MPHAPEHHOH 30He
npy GecrpaniueiHON yKIaIKe ApeHaxa, MOKa3al, YT0 NpH Npope3aHuy TopdaHH-
Ka pabouum opraiom fpexoyxianunka MJ1-4 30Ha peixienus, B KOTOPO# mpouc-
xoaunu jlepopManmu CABHIra ¥ OTphIBa, ObUIa HE3HAYMTEBHON W U3MEHSIACh B
npeaenax 15...30 cM (MaxcuMainbHbie 3HaueHUs HaGMONANMMCh UIA MEPeXOIHbIX
¥ HH3MHHBIX TOPQAHHKOB C XOpOLUeH CTeNeHbio pa3noxeHus topda). B 3oHe
CXatusa noBcemecTHo Habmiopanuck ynpyrue nedopmaumy; OCTaATOYHOM nedop-
MaIlMH YCTaHOBJ/IeHO He ObLi0.

ITocne mpoxopa paGouero oprada B ropdaHbIX rpyHTax obpasyercsa npamo-
yrojipHasi mieflb, CTEHKH KOTOPO#t Cpa3y e cMbikawoTtcsa Ha Beicore 0,5..0,6 M
ot aHa. [Tpy 3anonHeHUH wienu BOJOH OTMeEYeHb! CTyYaH BCIUIbIBAHMA IUIaCTMAc-
coBpix Tpyb. [Ipx NOBTOPHBIX packomnkax 4yepes 3 Mec wienb BH3YanbHO He Mpo-
CIeXHBANach.

3navyenus K4 topdsaHOro rpynta no cneny paboyero opraHa COCTaBIIsUTH
0,2..0,3 m/cyT, rpyHTa B OKOJIO[PEHHOM 30HE Cpa3y MOC/e CTPOMTENIbCTBA —
0,3 m/cyT. B ycnoBHAX rpyHTOBO-HanmopHoro nutanua (yuactox N° 1) apeHax-
HBIl cTOK Habmropanca kpyrnoroauudo. B smernud nepuwon 1978 r. pasHuua B
MOy/IAX W B oObeMe CTOKAa KOHTPOJIBHBIX H ONBITHBIX JpPEH He MpeBbllliana
10% (0,40 n/(c - ra) u 206,5 mm — onsitHbie apensl; 0,42 nf/(c - ra) u
223 MM — KOHTPOIbHbIE) .

Ha yuyactke N° 2 ¢ atmocdepHbIM TUIIOM BOHOIO NMHKTAHHA CYLIECTBEHHOTO
Pa3NIMYMA B [PEHAKHOM CTOKE MEXILY ONbITHBIMK H KOHTPOJIbHBIMH CHCTEMAMH
obHapyxeno He Ooio. B nernuii nepuos 1978 r. makcumanbHble MOAYITH CTOKA
Ha omnbiTe M B KOHTpONe cocraBwu 0,6 # 0,63 1/ (c - ra) coorBercrBenHo, Ky, B
oboux cnyyanx Geu1 pasen 0,68. [IpH KOHTPONBHBIX H3IMEPEHHAX, CHCTEMATHYEC-
KM IPOBO/IMBILMXCA B TeyeHuwe 1979 — 1985 rr., pasuuupl B APEHAXKHOM CTOKE
Ha KOHTPOJIbHBIX H OMBITHBIX [IpeHax Ha yyacTkax N° 1 u 2, a Takoke cJiefioB nepe-
yBJIAXHEHUs 0DHapyXeHO He Bb1J10.
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Kak cnenyer U3 nNpHBefeHHBIX INAHHLIX, K3MEHEHUA NPUTOYHOCTH Npu Bec-
TPAHIIEHHOM CMOCOGE CTPOMTENBCTBA JIPEHAXA MO CPABHEHHIO C TPaHILEHHBIM
He MpOM30LWI0. AHAIOTHYHbIC PE3YJIbTaThl NOTy4eHsl Ha yyacrke “[ledrpansHoe
orfenenue” copxo3a “Paznonse” 1Oro ke paHoHa, rae APeHAX YKIAAbIBAIH
B rnyBokux (Gonee 2 M) ropdAnnkax.

Heo6xouMo OTMETHTh, YTO Ha yuacTKax ~300Taf [0NMHA” M B COBX03e
"Pa3nonse’ rpyHTOBBIE BOMIBI OTIWYAKTCA NOBBILIEHHBIM COAEPNKAHHEM 3aKHCH
XeJe3a ¢ KoHueHrpauwe# ero Gostee 14 mr/n. B mnacrmaccossix npexax GpuiH
OBHapyXeHbl OCAIKK KEIE3UCTBIX COCIMHEHMH, KOTOpbIE 3anoJIHAIH TpYyOy
NPHMEPHO Ha 3[4 cevenua. B mamsHeiimem NMpOLECC BHINAJIaHKA B OCA/IOK Ipe-
Kpawancs, X ApeHs! paboTand ¢ NONMHBIM 3anOJHCHMEM BONOH OCTABLUEHCH
4acTH cevenus. [Tocne NMPOYKCTKH [IpeH B TeYEHHE KOPOTKOro nepuoaa (obsruHo
B TedeHHe | mec) IpeHa BHOBb 3aMOJIHANIACH OCAJAKOM Ha MPEKHIOW BEICOTY.
HanGonee mHTeHCHBHO Mpolecc "BbiNaiaHUs KETEIUCTHIX COCMHEHHH B 0Can0K
MPOXO/WI B BECEHHHH Nepuon. B NPONOXeHHBIX Ha ITHX Y4YacTKax AOILATHIX
Aperax 3a Gonee yeM MBa/IMATWIETHHH CPOK IKCIUIYATAUNM CIIEJIOB 3ar pA3HeH!s
KEJIEIHCTBIMK COCIIMHEHHAMMU MPAKTHYECKH He Bbu10.

2. ApdexTHBHOCTE AeHCTBUA BeCTpaHWenHOro ApeHana B noysax
TAXENOro MEXaHWYECKOro CoCTasa

Ocymmrensioe geicTene GecTpaHinefHOro ApeHaxa B C1abornpoHHIaeMBbIX
NOYBOTPYHTAaX M3YyYalH Ha pajle 0bbexToB JIeHMHrpaacKon obacTy.

O6bext "Kurkoso-uenrp” cosxo3a Kurkoso” BwmiBoprckoro paiona
OCYyLUEH IUTaCTMAacCOBBIM /IPEHAXEM, YIIOXKEHHbIM oceHbio 1977 r. apenoykinan-
uukom MJII4; paccroanue mexiy apexamu 10..25 m. [nowans ncenemyemoro
ysacrka 8,0 ra, 3nece npeoGnajaioT 1epHOBO-NIOA30NMCTHIE IOYBBI JUTHTEIIBHOIO
H3I0BITOYHOTO YBNMaXHEHHA W HU3KOM OKY/IbTYPEHHOCTH, MOJACTH/IAEMBbIE IbUTE-
BaThIMH CyrimiKamy, Ky < 0,01 m/cyr.

Yyacrox HabmioneHHi OCyUIeH CHCTEMOH OJIMMOUYHBLIX [peH, YJIOXEHHBIX
qepea 16 M, BnaflalouMx B OTKPhiThie Kananbl. Ha yvactke N° 1 nnacrmaccosbie
apeust 1.7, 11..13] 15 3anoxens! becrpaniuernpIM ApeHoykaanuukom M4,
Kepamuyeckue — 8, 9, 14 — rpanumelnmm sxckasaropom ITIL-202. Ha yvacrke
N° 2 Bce apenst ynoxenst GecrpanuseixniM cnocobom. Ha spexax 4, 5, 6 B
1978 r. BBINOAHEHO PBIXJIEHHE NOMNAXOTHOrO ClOA Ha raybuny no 60 cm.

3a nepuon 1979 — 1980 rr. Ha ONBITHBIX yYacTKax NPOBOMMIH CHCTEMATH-
YeCKHe HabMIONEHHA 32 /IPEHAXHLIM CTOKOM M ONPEeNIf/IK BOAHO-DHIUYECKHE
¥ PwribTpauMoHHsle CBOHCTBA rpyHTOB. Becmoit u ocensio 1981 — 1983 rr.
BBITIONMHAIH KOHTPOIIBHBIE H3MEPEHUS JIPEHAKHOTO CTOKA.

B CyrNMMHMCTBIX MBUIEBATHIX TPYHTaX NPH BNAXHOCTH NMOANAXOTHBIX IOPH-
souToB 30..32% mnocne npoxoma pabouero oprada apexoyknamuuka MJI-4
ofpazoBanach NpAMOYrosivHas iwens WHpuHod 12...15 cm, koropas Gbuia
3ano/iHeHa CMEChI0 IPYHTa NMaXOTHOro cnos ¥ o6pywmsiuerocs rpywura. [Lior-
HOCTh IPYHTOB, OTODpaHHBIX HEMOCPeACTBEHHO B obnactu wenu, konebanacs
or 1,48 a0 1,24 rfcm®, no mepe yHAaleHHA OT WIETH OHA Pe3KO BO3IPACTANa,

a1 Ha paccrosnu 20..30 e ot ocu apenm 1,75...1,78 r/em®. Ky 1o
ciefly paboucro opraHa 3/€Cb M B TpaHlUiee Ha KOHTPONIBHOM yHacrke cpasy
nocye crpouTensCTea 6uut paBexr cootserctBerHo 0,06 1 0,20 m/cyT.
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[Ipy packonkax, MPOBE/IEHHBIX 4Yepe3 2 roja, LieNeBas 30HAa MO Cieny
pabouero oprawa MJI-4 BusyaibHO He OGHApYXKHBAIACh, TAK KaK IPYHT B HeH
JHAYMTENIBHO YIUIOTHWICA M 10 CBOMM XapaKTePHCTHKAM KaK Ha ONBITHOH Jipe-
He, TAK ¥ Ha KOHTPOJIbHOM NMPUONMU3WICA K XapaKTePHCTHKAM IPyHTa eCTeCTBeH-
HOTO CJIOXEHUA; Kq, cocrasun 0,2 u 0,1 m/cyr cooTBercTBeHHo. Ha ornenpHbIx
KOHTYpax 31010 e 00beKTa CYr/IMHHCThIE IPYHTBI HMENTH IUTACTHYHYI0 KOHCHC-
TEHUMIO; B TAKHX YC/IOBHAX WIENb Hal ApeHod BooOuwe He GopMHpOBanach,
a 33 HOXXOM JIPEHOY KJTa[JuMKa MOJTHOCTBIO “’3alUIbiBajia’ rPYHTOM.

HabniopeHns 3a BOIHBIM PEXXUMOM Ha KOHTPOJIBHOM M OMBITHOM Y4acTKax
noKasanu, 4to Ha ydactke N° 1 JpeHaKHbIH CTOK W3 FOHYApHBIX ApeH Obul 3Ha-
uutensHo Gonbuie, Yem W3 GecrpaHLUEHHBIX IDlacTMaccoBbiX. Tak, 3a mepHoa
Habmomenu#t B 1980 r. MakCHMIbHBIH MOMOYJIb CTOK2 Ha KOHTDOJIBHBIX H
ompITHRIX cucTemax cocraswi 0,15 u 0,08 n/ (¢ - ra), a o6bem cToKa COOTBETCT-
seHHo 51 u 28 mm. 3a 310 BpemA Bhinato okoyno 165 mm ocanxos. Cnenosa-
TEbHO, Yepes peHax b0 OTBEIeHO: Ha yyacTKe Ge3 ppixieHHs (Ha KOHTpPOJIb-
HOM Y4YacTKe rOHUYapHOTo ApeHaxa) — 31 %, Ha GecTpaHUIEHHBIX IUIaCTMACCOBBIX
npenax — 13 % obvema ocankoB. HecMoTpa Ha TO YTO YKJIOH NMOBEPXHOCTH
semuin He npessitaer 0,005, Ha yyacTKax, He MONABEPraBUIMXCA PHIXIEHHIO, 3HA-
YMTENBHAA YacTh OCa/IKOB ObUIa OTBe[eHa MMOBEPXHOCTHBIM CTOKAM, TOr/la Kak
Ha pa3spbIXJICHHOM YYacTKe CTOKa MOYTH He HabGmwopanocs. Bmecre ¢ Tem Ha
YYaCTKe PBIXJICHHS TMOUTH BeCh MepHojl HabiojieHHH MPOHUCXOMMIO MepeyBlIaXx-
HeHHe MaXOTHOrO CJIOf, ¥ MOTEPH ypOXas 3eJIeHOH Macchl OT BBIMOKAHHA COCTa-
swin B cpegiem 80 %. Ha octanbHbIX y4acTKax MOCEBbl BHIMOK&IM B MeCTax
CKOIUICHHs NMOBEPXHOCTHOH BOJIbl B 3aMKHYTBIX NMOHWXeHHAX. [ToTepH ypoxas
3pecs pocturany B cpeftem 30...40 %.

Takum o6Gpasom, B YCJIOBHAX HH3KOH OKYIJIBTYPEHHOCTH MOYB M HEAOCTa-
TOYHOH MHTCHCHBHOCTH OCYIUECHUA riyBOKOoe phIXJIeHHe NPHBENNO K YXY/IIEHHIO
BOJIHO-BO3/IYLIHOTO PeXHMa KOpHeOOHTaeMOro Cros pacTeHUH.

B nocnenyoumin nepuon (no 1983 r.) ocywaiwowmee aeicrsre becrpaHinen-
HOTO fIpeHaXa eie Honee CHU3WIOCH. M3MEHEHHA [IPEHAXHOIO CTOKA BO BpeMA
MUKOB MaBOAKOB MOKA3WIH, YTO MOIAYIIH JIPEHAKHOro CTOKa Ha 6ec1'panmeii-
HeIX ApeHax He npessicwin 0,05...0,07 51/ (c - ra), Ha TPaHUIEHHBIX KepamMHyec-
KHMX OCTAaBaIMCh B NPEeXHUX npenenax, 1. e. 0,12...0,18 5/ (¢ - ra) . Heo6xommmo
OTMETHTb, YTO OCYLIeHHA 00BEKTa KAaK Ha KOHTPOJILHOM, TaK W Ha ONBITHOM
YUacTKe JOCTHIHYTO He 6bu10. 3acTOM BOMBI B MOHMKEHHAX MECTHOCTH Habiio-
panca B tevenue 13...35 cyr. V36bITOK BO/IBI OTBO/IMIICA B OCHOBHOM NOBEpX-
HOCTHBIM CTOKOM, a W3 MOHM)XEHHH — 33 cyeT HenapeHus. [Inowans BeiMoyek Ha
obbexTe pocrurana 35...40 %.

B ompitHom xo3siicrBe CeBHUMI'uM Ha yuactke "Hosocense™ B 1979 —
1980 rr. BecrpaHiueitpiM ApeHoy knamuukom MJI-4 OGbuiH 3a/10KeHb! ONbITHbIE
CHCTEeMB! IUIACTMACCOBOrO MPEHaXa W KOHTPOJIbHBIE CHCTEMbl KEpaMHYeCcKoro
npeHaxa TtpaHuleiHbiM 3KkckaBatopom ITI-202. Kaxpmas cucremMa COCTOMT
13 mecrd aped umHo# 70...110 M, paccrosnre mexay KotopbiMu 10 M. pens
yJoxeHb! Ha rnyouny 0,9...1,0 m.

Yuactoxk npeicraBiieH B OCHOBHOM [epPHOBO-NOI30JTHCTO-T/ICEBbIMM MOYBA-
MH JUTHTENIBHOrO H3BBITOYHOrO yBJAXKHEHHA, aTMOC(HEPHOro BOAHOTO MUTaHMA.
3emsin CTapoONaxoTHbie, XOPOWIO OKYNbTYpeHHble. [louBeHHBIH NOKPOB BecbMa
necTpbifi. BerpevaiTes MOYBBHI OT JIEFKOTO /10 TAXKEIOr0 MEXaHMYECKOro cocra-
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B, @ TAKXE C [BYWIEHHBIM CTpoeHHem npodwis, MOUIHOCTL TPOHHIAEMbIX
MEeCcYaHbIX M CylecuaHbiX ciioeB Kotoporo konebnerca B npeaenax 0,2..0,5 m,
K<b =1,0...2,0 m/cyr.

B nepwon 1979 — 1985 rr. Ha IKCMEPUMEHTANIBHBIX CHCTEMax Besin Hablio-
JICHAA 33 BOHBIM PEXHMOM TPYHTOB M MX BOJIHO-DH3HYECKHMH H QmibTpa-
UHOHHBIMH CBOHCTBaMH (1abn. S u 6).

S. [lpenaxxuniit CTOK Ha IKCNIEPHMEHTANBHBIX CHCTEMAX TPAHUIEHHOTO
u Gecrpanwefinoro npenaxa wa yvacrke ""Hosocense™

Cucrema  |lMouseuno-rpyn-{ITepuon HaGmoaenust h, MM @max: K ap
TOBLIE YCIIOBHA n/(c - ra)

46/1/46/2 Npyxwiennwsit 12..28.11.1979r. 11,5/156 0,09/0.12  0,38/0,5
uacoc ¢ rnyGu- 20...28.11. 1980 r. 249/46,3 0,29/0,52 0,25/0,46

ust 0,5...0,6 m, 1..30.05.1981r. 17,6/16,9 0,22/0,22 045/0,43
noncrunaemsrt 1.09...25.10.1981 r.  35,2/56,1 0,21/049 0,30/0,49
CYTrIHHKOM Becua 1982 r. 329/64.0 031/042 0,18/0,34

» 1983'r; 21,4/28,5 0,69/0,73 0,26/0,35

47/1/48/2 To xe 1...30.05. 1980 r. 13,6/15,5 0,15/0,20 0,35/0,39

1.10..20.12.1980 r. 27.5/52,7 0,12/0,26 0,23/0,35
10/2/11/2 Taxensift cy- 1.10..20.12. 1981 r. 39,0/74,7 0,26/0,64 0,22/042
IJIMHOK C 171y~
Gl 0,2 M
19/18  Menxosepuuc- 1.10..20.12. 1981 r. 68,6/73.7 0,50/0,59 0,38/0.41
ThIl necox fo
rnyOuHn 1 m

NMpumevanus. 1.46/1,47/1,10/2,19 — onuImHbIC CHCTEMb! JIPEHAXA W3 IUTACTMAac-
coBbIX TPYG, ynokenneix GecrpanuieRubim cnocoGom; 46/2, 48/2, 11/2 — KOHTpONbHEIC
CHCTEMB! JIPEH@XA W3 KepaMHYeCKHX TPYD, ynoXeHHbIX TpaHmedusiM cnocobom, 18 —
TO Xe, W3 TUTacTMaccoBbix Tpy6. 2. Ha cucremax 46/1 w 46/2 10.11.1980 r. nponeaexo
rmyGoKoe phixiex#e.

lMpusenennsie B Tabn. S wHdpbl CBMICTENLCTBYIOT, YTO B NEPBBIA roJl nocrne
CTPOMTE/IbCTBA CHCTEM 3HAYHTE/IBHOH DAa3HMIbI MEX/Ly APECHAMM, NOMYYCHHBIMH
Ha OMBITHBIX M HA KOHTPOJNBHBIX yuacTKax, He obHapyxeno. 3a ocers 1979 r.
06beM ¥ MAKCHMATbHBIE MOJTYJIH APEHAKHOrO CTOKa Ha CHCTeme 46/2 TpaHei-
HOrO KepaMHuecKoro fpeHaxa coctaBwimd 15,6 mm u 0,12 n/(c - ra), a Ha cu-
creme 46/1 GectpanweitHoro apenaxa 11,5 mm u 0,09 n/(c - ra) coorsercr-
BeHHO. B nocnenyiowme rojpl ocyluawouiee neficrene GeCTpaHiIeHHOTO ApeHaxa
MO CPaBHEHWIO ¢ TPAHUICHHBIM CHH3WIOCH MOUTH B JBa pasa. Ha cucremax 19 ¥
18, 3a10XKeHHBIX B IECYaHBIX IPYHTAX, CHMXKCHMA OCYUIAWIIEro JCHCTBHA Ha
BTOPOH IOt Nocne cTpouTenscTBa 06HapyxeHo He Obulo.

'paduk CBA3IH MEXIY HANOPOM TPYHTOBLIX BOJ H APEHAKHBIM CTOKOM
Ha cucTemax 46/1, 46/2, 47/1 u 47/2 B nByuwnenHom Hacoce (pHc. 1) CBUAETEIb-
CTBYET O CHW)XEHMM MHTEHCHBHOCTH OCylieHusa npu GecTpaHuieHHOM JpeHaxe
B cnabonporuuaeMsix rpyHTax. JIpeHaXHbIH CTOK Ha KOHTPOJIBHBIX CHCTEMax
HawHancs npu Hanope 0,15 m, momyns croka cocrasnsn 0,15...0,2 n/(c-ra);
Ha OMbITHBIX CHCTEMaxX 3TH 3HaYeHHa coorsercrBexHo coctasnumm 0,20..0.25 M
u 0,01..0,02 n/(c - ra). lpu wanopax 0,6...0,8 M MOOYJIH CTOKa JOCTHIUTH
MAKCHMAIBHBIX 3HAYCHHMI, HO OT/THYanKes B 1,5...2 pasa. 21
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Puc. 1. 'padmK 3aBHCHMOCTH ApeHax- HM
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B tsokenbix cyrmmukax (cucrembt 10/2 u 11/2) cHMOKEHHE HHTEHCHBHOCTH
OCylUeHUA NPH DecTpaHIleHHOM [IpeHaXe N0 CPABHEHHIO C TPAHILIEHHbIM BbIpaxe-
HO Gonee aBHO. I'padukK 3aBHCHMOCTH [IPEHAXKHOIO CTOKAa OT HANOpa IPYHTO-
BbIX BOJI MeXJly JApeHamu (pHc. 2) noka3sbiBaer, YTo npH Hanope 0,9 M mosyne
cToKa Ha GecTpaHIlieHHOM JIPEeHaXKe TMOUTH B TPH Pa3a MeHbIlUe, YeM Ha TpaHIlUeH-
HOM; CJIOW CTOKa 3a nepro/ Habmonexun K K ap OBUIH NOYTH B [1Ba pa3a MeHblLe.

Haunsie 1abn. 6 xapakTepusywT H3MeHeHHe (DWIBTPAUHOHHBIX CBOWCTB
IPYHTOB THXEJIOr0 MEXaHWYeCKOro COCTaBa 32 4 rojla 3KCIUTyaTallMH CHCTEM.
Yxe K KoHuy tpersero rojga paborel BecTpaHllIeHHOro [peHaXa NPOHHLae-
MOCTb C/TOA 3ACBINKH LIEIH HE3HAYHTE/IbHO OTIMYATACE OT NMPOHKUAEMOCTH Jpe-
HHPYEMOTr'O FPYHTA,YTO ABWIIOCH CJIEICTBHEM €ro ymioTHenua — Ha 07.1983 r.
nmnotHocTs cocrapwna 1,6 rfem®, 1. e. Beero Ha 6 % MeHbLIe, YEM TUIOTHOCTH
HETPOHYTOrO I'pyHTa. 3aChINKA JAPEHAXHOH TPaHILIEeH 33 3TO Bpems YIUIOTHHIACh
IHAYMTEIILHO MEHbLUE: TUIOTHOCTL Obuta Ha 14 % Bblile IIOTHOCTH OKPYXKAKOLIEro
rpyHTa, Ky, 6611 Gonbuire noyuru B 60 pas.

Peaynbrarel obcnenoBanuit, nposeaenHsix Ha obObvexrax ocyuueHus ¢ Gec-
TpaHuweHbIM JpeHaxem B Jlewuurpaackoid obn. (Boponuno, banmaxaHoso u
ap.), ua yvacrke "TopeineBo-1" 8 Hosropoackoi o6i1. ¥ Ha pYrux y4acrkax
C CYI/IMHHHCTBIMM TIPYHTaMH, MOATBEPAWIH MONy4YeHHble BbIBOIAbI. Ha Bcex
obcneioBanHbIX 00bEKTaX MHTEHCHMBHOCTb OCYLUEHHA OKAa3anach HUXE NpPOEKT-
Ho#. Monynu croka ue mpesbiwanu 0,3..0,4 n/(c - ra), wiowaau BbIMOYEK
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cocrapisany 25...30 %, ormevanach 3ajiepXKa B CPOKax Hayana nojiesbix pador
ot 5 po 10 nuedt. [IpoHuuaeMOCTh rpyHTa B OKOJIOAPEHHOH 30HE HA TPETHH-YeT-
BEPThIH rof JKCIUIyaTallMH OKalanach G)IM3Ka K IUIOTHOCTH IpPyHTa ¢ HeHapy-
LIEHHOM CTPYKTypo# H Gbuia menee 0,01...0,05 m/cyT.

Takum oOGpasom, yXydlleHue OCylwialmero JAeHcTsus OecTpaHiIeHHOro
ApeHaxa MO CPaBHEHHIO C [CHCTBHEM TPAaHLICHHOrO (KepaMHYeCKOro M Iulacr-
MacCOBOro) B IpPYHTax C Ky < 0,2...0,3 m/cyT BBI3BaHO r/1aBHBIM 0Gpazom
ObicTpbiM (B TeueHMe MNEPBBIX ABYX-TPeX JeT IKCIUIYaTalMu) YyMeHbIUCHHEM
®WIBTPAUMOHHBIX CBOMCTB TIpYHT4, Pa3pbIXJIEHHOrO MpH NpPOKJIAAKe [peH.

3. Ycunenne pnencrena GecTpanlieMHOro ApeHaxa B noYBax TAXENoro
MEeXaHU4YecKoro cocraea

[IpuBeeHHBIE BbilUe JAHHBIC IOKA3bIBAIOT, YTO B MOYBAX TAXKCEIONO Mexa-
Huyeckoro cocrasa ¢ Ky < 0,3 M/CYT ApeHax, YJIOXKeHHblH OecTpaHIeHHbIM
cnocobom, pabortaer HemocTaTOuHO 3pPEKTUBHO, TAK KakK B obpa3ymouiencs
nocrne NpoXo[a HOXa [APeHOYK/AJYHKA IEIH He BO3HHKAET HaJIeXHOH IW1pas-
JIMYECKOMN CBA3W MEXJY OCYIIZeMbIM MaXOTHbIM CJIOEM W [peHaXHO# TpyGoH,
YIOXKeHHOH B c1abonpoHMI@aeMbii MOANaxoTHbIH ropu3oHT. [nyBokoe prxie-
HHE MOJANMAXOTHBIX FOPH30HTOB 0e3 HaIHYMA TAKOH ruupaauuqecxoﬁ CBHA3H HE
MOXET YNYUYLIHTh OCYLIMTENIbHOE [ACHCTBME JipeHaka, a2 B OMpeaesIeHHbIX yCio-
BHSIX, HanmpuMep IpH HH3KOH OKYJIbTYPEHHOCTH TMOYB, HaobOpOT, NMPHBOMKT
K TNEpPEeyBIIaXHEHHI0 CEIbCKOXO3AHCTBEHHBIX YTOOHA H K MOTEPAM YpOXKasi,
Kak 3710 ObUTO Ha OMBITHOM yuacTKe 'KHTKOBO-UeHTp . [IpU BHICOKOH CTeneHH
OKYJIBTYPEHHOCTH NaXOTHOIO C/IOA H XOPOLUEH IMPOHHI@EMOCTH I'PYHTA 110 Clieny
pabovero opraHa ykimafguMka raybokoe peIXIeHHe CrnocobCTByeT YCWICHHIO
OCYLIAIOUIEro AeHCTBHA GecTpaHILeHHOro ApeHaxa.

Takum 06pa3oM, npu OCYLIEHHH I'PYHTOB TAKENOr0 MEXaHHYECKOro CocCra-
BA 3aKpPbITBIM JIpEHRKEM, YKNa/blBacMbiM OecTpaHuieHHbIM crnocoboMm, Heob-
XOAWMO NpefycMOTPETh KOMIUIEKC MIONMOJHHTEbHBIX Mep Mo obecneueHuio
OTBOMAa H3OBITOYHOH BJIATH W3 MaXOTHOTO TOPH30HTa K [IPEHDKHBIM TpyDam,
Hanmpumep obecneyeHue rujipaBiIHyeCKOH CBA3H NAXOTHOIO FOPH30HTA C JIpeHaX-
Ho# TpyGo# C OfHOBpPEMEHHBIM NpoBefieHHem rybokoro poixieHds. [Ipu atom
APEHAXHAA [ETb 3aN0JIHACTCH XOpOoWo hHILTPYOUMHM MaTEPHAIIOM, AMEIOLLKM
fonee BHICOKYI0 NMPOHMIAEMOCTH, YeM OKpYXaoumit rpyHT. llens 3anonHsw0T
[0 MOMOILBLI MAXOTHOrO FOPH3OHTA, 3aMOJIHEHHE MOXeT ObiTh THOO CIUTOLIHBIM,
nubo myHKTHMpHBIM. B kavectBe ¢mibTpylowero 3anonHuTeNs MoryT ObiTh Mc-
MONb30BaHbl ChIMYYHE MATEPHAIbl, TAKME KaK MEeCYaHO-IpaBHHHAA CMECh WK
GWIbTpYOUME 3JICMEHTBI K3 MOPHCTHIX ONIOKOB, M3rOTABJIMBAEMBIX HHIYCT-
pPHAIBHBIM crocoboM. OUNBTPYIONIME JIEMEeHThbl 33aKJIANBIBAKOT B IEAb [TYHK-
THPHO ¢ 006pa30BaHHEM IOT/IOTHTE/IBHBIX KOJIOHOK.

C uenbio M3yUeHHA OCYUIKTENIBHOrO J[IHCTBMA MOTJIOTHTENbHBIX KOJIOHOK
npu OecrpaduleHoM crocobe CTPOMTENBLCTBA [UIACTMACCOBOTO [IpeHaxa Ha
yuacTke “AutkoBo-ueHtp” B oKTAOpe 1979 r. v "LenTpaneHbii’’ cOBX03a
"Kpacnoo3sepusiit” nerom 1980 r. 6buiH 3an0XKeHbl NOrNOTHTENbHBIC KOTOHKH
M3 Pa3IMYHBIX MATEPHAJIOB.

Ha yuactke “"KurkoBo-ueHtp” konoHku pacnonarand yepes 15..20 m no
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UTHHe ApeHbl B KOTJOBaHaxX, BBIPHITHIX OJHOKOBLIOBBIM 3KCKABATOPOM,
¢ TMOMOIBI0 METAUTHYECKOH onanyOku mwimHON 1 M, BoicoTon 0,5 M, LMpHHOR
15 cm. Jlnsa 3achiKH KOJIOHOK MCIIOJIb30BAIH [1CCHAHO-TPABUHHYI0 CMeECh C
Ky=6 m/cyT.

[puMeHeHHe MOITIOTHTEBHBIX KOMIOHOK Ha DecTpaHiliedHbIX [ApPeHax lpuae-
JI0 K YBETHUCHHIO MAKCHM@IBHOTO MOMYJIA CTOKA M 0OLeMa IpeHaXHOro CToKa
(ox1a6ps — HOAGPL 1979 r.) na 20...30 %. OaHako ApeHaXHBIA CTOK HA ONbIT-
HBIX CHCTEMaX OKa3aICA MOYTH B /1B Pa3a MEHBIUC, YeM Ha KOHTPONIBHOH CHCTe-
Me OHYaPHOTO JPeHaxKa, y/I0XcHHOro akckasaropom 3TL-202.

MaMepeHHs APEHaXHOro CToka, nposefennsie BecHod 1980 r., nokasany,
YTO 710 Hauwla oTTaMBaHuA rpyura (18 anpens) mMakcHMaIbHbIe MOIY/HM CTOKA
Ha y4acTKe C MOIJIOTHTENbHBIMM KOJOHKamu ObuiM noutd B 2,5 pasa Bbilue
M0 CPaBHEHHI0 € Y4YaCcTKOM 0€3 KOJIOHOK - COOTBCTCTBEHHO 0,04...0,05 u
0,015...0,02 nf(c - ra), HO NOUTH B JIBa pasa MCHbLIIEC, YeM HA KOHTPOIIBHOM
yvactke, — 0,08...0,1 n/(c - ra). [locne MONHOro OTTaHBaHWA NOYBbI Pa3HHUA B
croxe ymensumutacs 10 20...30 %. Takum obpazom, Hanbonee 3aMeTHLIM BIIKA-
HME MNOIJIOTHTEIbHBIX KOJIOHOK Hd npeuaxmblﬁ CTOK OKa3anoclh B YUIOBHAX IIpoO-
MEp3aHHA [PYHTOB, KOI[la BO/la NOCTYNana B jipeibl uepe3 GuisTpyioulyio
3aChINIKY KOJIOHOK. B uenoM Ha y4acTKe C IOI/IOTHTEIbHBIMH KOJIOHKAaMH
yepe3 15...20 M 1 gpeHaxkem uepes 10 M HEODXOMMAan HHTEHCHBHOCTb OCYLUCHHA
pocruriyTa e 6buta. Ihowaas BeiMovex cocrasmna 20..30 %. 3acTon Bo/m
Ha NIOBCPXHOCTH NOYBbI JlocTUran 25...28 cyT.

Yyacroxk “Llentpanshbiit” coBxo3a "KpacHoo3cpHbli’ PacnonokeH Ha ce-
pepo-3anaanom Gepery 03. Kpacuoe. Teppuropus npejcrasnser coBoH BCXONM-
NIEHHYI0 PaBHHMHY C OOLIMM YK/IOHOM K 03epy. O0iwas 1uiowais yyacrka 174 ra,
ONMBITHOIO — 3 ra.

OnbiTHBLIA YHaCTOK HpeCcTaB/ieH CYr/IMHHKAMH OT JIErKHX A0 TAXCIBIX.
[IdTanue rpyHTOBBIX BOJL # 00pa3loBaHKE BEPXOBO/KH B NMAXOTHOM C/lO€ NPOKC-
XONAT 3a cyeT MHWIbTPauMM armocdepHbix ocajikos. Ha yuacTke passurel
nepﬂOBO~ﬂ0113OHHCTO'”lCCBMC 110YBbI. Kq) MOJUIAXOTHOrO CJoA COCTaBiAer
0,03...0,01 m/cyr. IlaxoTHbii C/O# CPEAHEH OKYJIbTYPEHHOCTH, €r0 MOLIHOCTD
0,20 m, Kq, = 0,5 m/cyT.

OnbITHO-NPOKU3BOACTBEHHBIA YYaCTOK OCYLUeH CHCTEMOH OIMHOMHBIX IUIacT-
maccoBnix jipen (uepes 10 m) yxnamumxkom MJI4. Jlerom 1980 r. Ha yuacrke
GbUIH 3aI0KEHbI CaelylouMe BapuaHTbi onbitos. Ha spexax 1..5 ycTpoemsi
NOTJIOTHTENbHBIE KONOHKH € 3aChINKON MX TOPPOKPOLIKOH, Ha ApeHax 6..8 — ¢
3aCHINKON NECYaHO-IPABMIHONM CMEChIo, NMpuYem Ha fpenax 1 M 2 KOJNOHKH
BbUIH 3a10KeHBl 710 NMpokJiaiku japed. KoTioBanbl JUIA KOJIOHOK pPasMepom
1 x 1 M OTpBIB&IH OHOKOBIIOBBIM 3KCKaBaTopom. OTMETKa THA KOT/IOBAHOB
Ha JeRCTBYWMX ApeHax 3; 4; 5, 7; 8 Owbuia na 15...20 cm souuue riayBunm
3aknanky aped. [lepen 3achinkor QUITPYIOLMM MAaTCPHATOM JIpEHbI BCKPbIBa-
nu Bpyunyio. [nyBuna koriosaHos Ha Tpaccax apex | u 2 6pina Ha 20...30 cm
Gonbiue rnyOHHbBI 3aK/IAAKH MOCIEIHKX.

Pacctosinne mexiy kononkamu 6wuto mpumato 15 cm. Ha apesax 13 u
14 pwiIBTPYIOLIME TEMEHTDI H3 OTPE3KOB muiacTaaccosbiX Tpy6 minnoi 70 cm,
CBAIAHHBIX IYYKAMH NO YeThipe OTPe3Ka B KAKJOM, Pacloiaraiu yeped 5 M,
Ha jipere 15 ycranasnusanu ¢pwistpyloime iementsl (6710KH) U3 BCNEHEHHOTO
NONMCTHPOs1a. BIIOKH U3 MOMMCTHPO.1a H3rOTAB/IHBAIM NYTEM KHIAYCHHA B BOME
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HCXO/THOTO ChIpbA—BHcepa, 3arpyxaemMoro B cnetmanmyxo dopmy pazmepom
15 x 30 x 50 cm. IMnorHocrs Gnokos 0,10...0,20 r/em®, macca 300...400 r,

nopucrocrs 30...40 %, K¢ H3MEHAJICA OT 5 10 12 M/CYT B 3aBHCHMOCTH OT IIOT-
HOCTH.

BroKH ycTaHaBIMBATH ¢ NMOMOMUIBIO NPHCTABKH, NPHKPEIDIAEMOM K 3a/THEH
crenke paGouero oprasa M/14. Ha npenax 9 u 10 wens nocie mpoxona apexo-
YKJIAJIYHKA BPYYHYIO 3aChINAJIM FPYHTOM MAaXOTHOIO CNOA M0 IUTYXHOR NOAOI-
Bbl. Jlpennt 11...14 npeacrasniior coGol KOHTPONBHYIO CHCTEMY TFOHYAapPHBIX
ApeH, ynoxenusix IKckasaropom 3TI-202.

B nepHOmB! MPOXOXKAEHHMA ApeHaxHOro croka (¢ 15 oxrabpa no 25 woab-
pa 1980 r.), a TakKe BECHOH M OceHbio 1981 r. €ro CHCTEMAaTHYECKH H3MEPATH
(1abn. 7). [Ipumenenne GUIBTPYIOWIMX JTEMEHTOB Ha GECTPaHIIEHHOM JIpeHaxe
CNocoGCTBOBAIO YCHIICHHIO €r0 OCYLUMTEIBHOTO ACHCTBHA.

Kax Buano 3 T1abnuibl, IPeHaXHble CTOKH HA OMbITHBIX BapHaHTtax Gec-

‘l’lel.llCHHOl‘O IJ1IaCTMACCOBOIo [ApeHaxa C 6noxamMu M CIUIOLIHOWH anCbll'lKOﬁ
TPYHTOM NMaxoOTHOIO CJ10A, & TAKXE Ha KOHTPOJIBHOM BapHaHIC KOMOCKOI’O

peHaXa OTIMMATHCh MATO. 3HAUCHMS MAKCHMATBHBIX MOMYJIeH CNIOA CTOKa
Taioke GbUTH GTH3KH (B MepBbIi rOJL OCTe 3AKNAIKH) .

Ha apeHax ¢ NOrjIOTHTEIbMBIMH KonoHkamu (uepea 15..20 m), Bumonuen-
HBIMH B BHJIE KOT/IOBAHOB M 3aNMONHEHHBIX (QWIbTPYIWMM MaTepHaioM (me-
cOK, TOopd), C/IOH APEHAKHOIO CTOKA TAK XK€, KAK M Ha yuacTke "JKHTKOBO-
uentp”, Guu1 B 1,5 pasa HMXKe, 4eM HAa KOHTPOJNE, OIHAKO MAKCHMA/IbHbIE MO-
AyJM CTOKA Ha OMBITHOM BapHaHTe GbutH MeHblue b Ha 11 %, 4T0 CBA3AHO
¢ Gonee BBHICOKOH BOJONPOITYCKHOH CIIOCOBHOCTBIO NMOTJIOTHTE/BHBIX KOJIOHOK.
Mocneanue, B cBO0 Ovepens, obecneunBany GoicTpbii cOHpoc H3GHITOUHOH BOIBI
M3 30HBI paiMycom 2...2,5 M B NEPHOJL MPOXOXKACHHA NABOJAKA, XOTA BC/IEACTBHE
GONBIIMX PACCTOAHMH MEX/ly KONOHKamu obuiee ocyluawuiee ACHCTBHE Ha
ONMBITHOM YYaCTKE OKA3wI0Ch HWXKE, YeM Ha KOHTPONbHOM. Paguyc BAHAHWA
NOTMIOTHTE/IBHBIX KOJIOHOK, M3rOTOBJIEHHBIX M3 OTPE3KOB TPyD M BCHEHEHHOro
MOMMCTHPONA, He MPEBLICHT 2 M, W3 MeCYaHO-TPABHAHOR CMecH H TOpHOKpoLU-
kH — 3 M. Ocymasouice eHCTBHE TUIACTMACCOBOTO JipeHaxa 6e3 QuabTpyOLMX
IMEMEHTOB MO CPABHEHWIO C KOHTPOJbHBIMH OGbUIO CHHXXEHO MOYTH B 2 pasa.

Ha yuwacTkax, rjie NpOBOWIACH 3aChINKa FPYHTOM MaxXOTHOTO CJION, M Ha
KOHTPOJIBHOM KEPaMHYeCKOM JIpeHaxe YPOBHM MOUBEHHO-TPYHTOBBIX BOJ 33
nepuop HaGIIIONeHMH HAXONMIMCh B cpejHem Ha rnyGuse 15..22 cm or mo-
BEPXHOCTH, T. €. Ha 5...7 CM HH)Ke, YeM Ha OCTA/IBHBIX BApHAHTAX.

Ha Bropo# rog (1981) npeHaXHbIA CTOK HA ONBITHBIX Y4YacTKaX OKasajicA
HIDKE, YeM Ha KOHTPOJbHbIX, MOYTH B 2 pa3sa, NPHYEM BECHOH ITOrO rojia Ha Bcex
OMBITHBIX BAPHAHTAX MAKCHMATbHBIH MOMYJb W CJIOH [IPEHAXHOro croka Guum
GmaxkH. Ocensio 1981 r. Ha GectpanuieHOM ApeHaxe 0e3 QUIBTPYIOUMX
3MIEMEHTOB CMIOH CTOKA OKa3aicA npumMepHo B 1,5 palza MeHsiue, yem Ha ApeHax
¢ GwisTpamH, ¥ B 3 paza MeHblIE, YeM Ha KOHTPOJIBHOH CHCTEME TPaHILEAHOrO
npenaxa. MMocneayioume (1982 — 1985 rr.) KOHTPONBHbIE HIMEPEHHUA NOKA3a-
JIH, YTO ITO COOTHOLIEHHE COXPAHAJIOCH.

B 1981 r. Ha yyacTke BbipauMBan¥ 03uMyio poxs. [lo Bcem BapuanTam
OMBITOB YypoXKai 3epHa M3meHsncs B npeaenax 2,8..3,0 1/ra. Ominune Gooro

HecymecTBeHHbIM. Ha KOHTPONBHOM ydacTKe ypoxaiHocTs Bbina 2,5 1/ra, wiu
B cpeiem Ha 10...15 % HuxKe, YEM Ha ONBITHBIX CHCTEMAX.
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Taxum o6Gpasom, nanHbie HaGMIONEHHH HA OMBITHBIX y4wacTkax ~JKHTKOBO-
ueHTp” M "LIEHTpaIbHBIK” MOKA3bIBAKT, YTO NPUMEHEHHE QWIBTPOB B UEIOM
YBeNTHUMBaeT OCYIIalollee eHCTBHE GeCcTpaHIeHHOrO IpeHaXa 33 CYeT yCHIeHHA
NMPHTOKA BOMIBI H3 NMaXOTHOrO CJIOA B [IpeHaXHble TPYyObl Yepes NOrIOTHTE/IbHBIE
KONMOHKH. IIpn 3TOM CTeneHs yBeIHUEHHUA NPHTOKA K IPEHaM 3aBHCHT I/IaBHBIM
06pa3oM OT HaCTOTHI PACNONOKEHHA QHIBTPYIOIMX IIEMCHTOB K B MEHbLLeH —
OT HX pasmepa. ITO BbI3BAHO TEM, YTO BIIHAHME KAXKIOH OT/IE/IbHOH KONOHKH
HE3HAYHTENIBHO, JlaKe NpH YBE/IMMEeHHM ee napamerpoB. YMCNIO KONOHOK Ha
yuactkax “llentpansHbii” ¥ “KHTKOBO-UEHTP” NIPH PaCCTOAHHM MEXILy /peHa-
My 15..20 M ObUIO HENOCTATOMHBIM [UIA OTBOJA BOJIbI M3 MAXOTHOrO CJIOA B
[peHbl. YMeHbLUCHHE 11Iara MeXIy KOJIOHKaMHK /10 4...5 M Ha yvactke "LleHTpans-
HBIH” C IUTACTMACCOBBIMH JIpEHaMM CNOCOOGCTBOBAJIIO 3HAYHMTENIBHOMY YBelIHvye-
HHIO [IPHTOKA BOJIbI K HUM.

Ha ywacrke "HoBocense” B 1981 r. OGbuIM 3a/10%eHB! OIBITHBIE CHCTEMbI
GecTpaHuICHHOro [peHaxa ¢ GUALTPYHUMMH 31eMeHTaMM M3 CyOCTpaTHBIX
10ph0610KOB, HIrOTABTHBaEMBIX HHIyCTpHANbHBIM ciocobom (TY 214 PCOCP
9-153 — 78). Paamep Gnoxos 50 x S0 x 4 cm, macca 2,0...2,5 kr, K4 = 10...
1,5 m/cyT. Brloku CBA3BIBANK MO 2 1UT. ¥ YCTAHABITHBAIK Ha IPEHBI C MOMOLUIBIO
npucraBk¥ KoHCTpyKimH CeBHUMI'MM. Pesynsratel HaGnmioneHuA NpHBedeHbl
B 1abn. 8. Jia kOHTPONA B3ATHI JIaHHbIE MO cucTeme 46/2 TpaHIIEHHOro ApeHa-
xa.

Kak BuaHo M3 faHHbIX TabGnMibl, Ha ONbITHOH CHCTEME B IO CTPOMTENILCTBA
(ocenp 1981 r.) npexaxHbi#t cToOk GbUT 1aXe HECKONBKO BbIlUE, YeM HAa KOHT-
POJILHOM, 3a10KEHHOH JieToM 1979 r. B nocneaywoume rofsl OH BhIPOBHAICAH,

H 3HaYEHHS .y W h HA OMBITHOM H KOHTPONBHOM Y4YacTKaX OCTAaBATHCh G/u3-
KHMH.

8. [Ipenaxcusiit CTOK Ha ONBITHON M KOMTPOABHOM CHCTEMAX GECTpanwWweRHOro aApenana
¢ prABTPYIOLMMHE ITeMenTaMH K3 Topdobaokos Ka ysactke "Hosocense"

Ocens 1981 1. BecHa 1982 r.
Cucrema
Amax: | A ¥m K Qmax: | H, MM K
a/ " ra) ® € ) o
Omeimias 15/2 042 64,5 0,56 0,67 45,3 0,24
Koxrponenas 46/2 0,49 56,1 0,49 042 64,0 0,34
lpodonxenue
Ocens 1982 r. Becna 1983 r.
Cucrema -
Ln/ (c-ra) e n/(c-ra) ¥
Omurrvas 15/2 0,24 52 042 0,54 27,9 0,34
Koutponshas 46/2 0,29 48.8 0,40 0,73 28,5 0,35
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Packonku Ha apeHax, nposeaeHHbie B 1983 r., 1. e. Ha Tperu# rog nocne
3aK/IaJIKH ONBITHBIX CHCTEM, MOKa3awiH, 4TO TOPGOONOKH NPAKTHYECKH HE
paspylaliuch — pasnoxenue TOpGAHOH OCHOBBI HE npesbicHo 3..5 %, xoTa
M OTMEYEHO HEKOTOpOE CHWXCHME MX Boponponuuaemoctu (Ha 10...15%).

Bnusauue rnyGokoro pprxienus Ha pabory OecrpanilieHHOro apeHaxa uay-
yany Ha yyactke “Hossie marepuans” (OIIX CesHUUI'uM) B mepmon 1977...
1980 rr. 3mech pacnpOCTpaHeHbl TAXETOCYT.IMHMCTbIC [OYBbI, XOPOLIO OKYJIb-
TypeHHble, MOLHOCTs MaxoTHOro cos cocrasnser 30..35 cm, ero K4 =20...
4,0 m/cyt, conepkanue rymyca 4..7 %, peakuun cnaboxucnas, K¢ noanaxor-
noro cnoa < 0,01 m/cyr.

YyacTok OCYLIEH CHCTEMOW OJIMHOYHBIX IOJIKITHIECHOBBIX [OPEH, 3AJ0XKEeH-
HpIX Gectpanuledtbim criocobom (B 1959 r.) uepes 14 m. [l koHTpOnA He-
CKOJIBKO JIpeH YJIOXKEHO TPaHUIEHHbIM CrocoboM C MOMOMIbI0 KaHABOKOMATENA.
Cpennnan raybuna saknaaku 0.8 m.

Ko Bpemenu Hayana onbita B 1977 r. (uepe3 18 ner nocie CTPOMTENLCTBA)
BOIHO-pH3MYeCKHE ¥ DWIbTPAUMOHHBIE CBONCTBA I'PYHTa B TPaHLUEAX M NO OCH
AapeH Ha GecTpaHIleHHOM JipeHaxke CTabunusMpoBaiuch ¥ ObutH ONHM3KHK COOT-
sercreenHo 0,6 u 0,2..0,3 m/cyT. PasHums! B [IpeHaXKHOM CTOKE NMPAKTHYECKH
He Habmonanock, a 00IaA MHTEHCHBHOCTb OCYLIeHHA ObU1a BBICOKOH: B KpH-
THYECKHKE TIEPHOMBI MAKCHMAIbHBIE MOl NIM cToKa pgocturany 1...1,5 n/(c - ra),
nepeyBaXHeHHe KOpHeoOHTaeMoro cos ObUI0 KparkoBpemeHHbIM (He Bonee
2..3 cyT) M He OKa3bIBAIO BPEIHOrO BIMAHUA Ha PACTCHHA.

[lepsoe rnyGokoe poixiaedue nposoawnd 12.10.1977 r. peixaurenem
PY-65.2,5 Ha Gasze tpaxrtopa T-100, moBTOpHOE C OIHOBPEMEHHBIM H3BECTKO-
BaHHEM Pa3pbXJIEHHOTO cnosA — B oKTAGpe 1979 r. U3BecTkoBanue BHINOMHAIN
C NOMOMBI0 CreuxansHoro ycrpoucrsa (marorosnenHoro B CesHHHI'uMe),
MOAAKIErO MNOPOMIKOOBpa3HbIle XUMHYECKHE MEIHOPAHTHI OHOBPEMEHHO C
peixyienneM. BopHo-pusmueckre H QWIBTPaUMOHHbIE CBOMCTBA IPYHTOB Ha
yyacrke ¢ riybOKMM pBIXJIEHHEM H Ha KOHTPOJIBHOM, a Takxe JlaHHbie 00
YPOXaHOCTH NpuBeneHs! B 1abn. 9. Pesynbratsl M3MepeHui NOKa3aiH, 410 B
OPEHAXKHOM LUENH COMEPKHTCA BONbIIOE KONIKYECTBO I'yMYCHPOBAHHOIO IpyHTa

NMaxoTHOIO ClOA.
JlaHHbie M3MEPEHHM [PEHaKHOro CTOKA CBHICTENBCTBYIOT, 4TO raybokoe

PBIXJICHHE BBI3BATO 3HAYMTEIbHBIE W3MEHEHMA BO/HO-BOIAYUIHOIO peXHMa
noysst. B ocennmnr nepuon 1977 r. cTOK M3 [ApeH Ha KOHTPO/IBHOM YHacTKe
HAYa/ICA Ha JIBE HeMenH rnodxe. Moay/ib cToka B mMecTax rj1lyBOKOro phixyieHUs
611 Bosbie, HO 06beM CTOKA — HECKOJIBKO MEHBILE,
Becnoit 1978 r. ApeHax Ha pa3pbIXICHHOM YYacTKe Hauasx [eHCTBOBATh
Ha 6 cyT pansme. O6beM W MOy IPEHAXHOTO CTOKA 3/16Ch ObUTH 3HAYHTE/ILHO
BbIlIE, YeM Ha KoutponsHoM (B 3,2 ¥ 2,2 pasa COOTBETCTBEHHO), NPHYEM Ha
OMBITHOM Y4aCTKe MPaKTHYeCKH BCA Bojia Gbna cOpoluena yepes apenax (K, =
= (0,72), 3aro oceHsw painuuue GbUIO HE3HAYMTENILHBIM — COOTBETCTBEHHO 18
# 7%. Yepes npenax Obina cOGpollieHa NPUMEPHO NONOBHHA cToKa. BecHow
1979 r. pasuuua B JipeHaxHoM cToke Ha 0BOMX ywacrkax Obuia ewie mMeHbiue.
BbipaBHuBaHHe JPEHaXHOro croxa obycnoBIeHO NoTepeH ¢ TeyeHuem Bpe-
MeHH DWIBTPAUKOHHBIX CBOMCTB pa3pbixyieHHOro cnos. Jlannsie Tabn. 9 noxa-
3bIBAIOT, YTO BOJIHO-PHIHYECKHE CBOHCTBA Pa3phbIXJICHHOIO NMOAMAXOTHOro CJIoA
B TeyeHHe IBYX-TPeX JIeT BO3BPALAKTCA B MCXOJHOE COCTOAHHE. TaK, eciH
29



PIT LET 911 741 LT SIt 0€™"0

-8€T L9z $ZT 8€T 9¢7 (1[4 090
WS IM9OENEEORLY
I+'0 85'0 $€'0 790 S+'0 LY'0 w * (rordal ee yruHwodd) g 14

6¥'1 8€'T 15T 861 - 6€'1 090¢

€21 8I'T STT 62'1 - Tl 0€""0
B L TR B A5 T T T Ty

#0'0 500 - #0'0 - 900 09"°0¢

800 o - L0'0 - z1'0 0€"0
1l EneXLOOYOg

¥'0 (A4 100 £0 - 0's 09°0¢

(SO'v2) L'1 01°12)8'C - (60'8)6'T - 01+ $'T 0€£"0
LAo/wW .ek
FA%)) $0°0 ST0 $0'0 01'0 00 mm_?
£5'0 LE'O 6£'0 850 Lo 170 e
AR 61'1 04'0 SL'O 0+'1 $$°0 (8 - 0) fur *XEW
€79 'S L'61 6'vS v'66 I'61 W 'y

W2 09 °¢C ANNQAV2 D annavx19g
BHOGH 9H300 BHOOH THIO0 BHOOH” 9H320
HIRIZEEN O]]
"J0861 T 6L6T I 8L6I I LL6T

WJavendarew 21960F,, 010k BH

dA191r A3 ooHKEROAA ‘198K0U RELIKOHD IUNIIRHEHP-ONYOE *>MOL1) HITHKeHad)] 6



0'0%
£S

911
9T

1£°0
9'1
0€'l

$70'0
o

§00°0
8'0

81'0
§T°0
£9'0
I'ze

o'ty
0'9v

(THOWRE) OP'T
0'6€
0'LS

134
8¢T

150
£9°'T
8T'1

700
80°0

#00'0
§'0

ST’
92’0
0%'0
(4 43

(1HownE) OT'E
0'8y
0'ss

A4
870
191
0g'l

Lz
LZ'o

9'tl

0'0¥
o'Ly

L1 6L6T ¥ LL6T OMHA20 HuMTOROdU IHHILXIId 20%09A1 ] IHHERIWHA ]

(0910) 80°¢ = .
0'8€ 0'0% 0'6€
0'Ly S8y 0'6¥

Ll 811 0z1
0€T (444 (A4
$S0 Iv0 9%'0
¥9'l 19°1 £9'1
LTl I€'1 sT'1
S10'0 = 200
60'0 = o
$00'0 e 9000
8'0 - I'1
sT'0 SE0 1'0
8%'0 (441 v'0
9'0 #9'0 50
L'vy 8'8T 00z
W2 07 ANNQAv2 DH DXMDUIS KDHRING()

(2980) 06'E - =
'ty 0'Sy 8'6%
$'sy 0'6¥ 0'vS

BJI/1 ‘QL00HYyEXO0d £
090
om-.-o

19 ‘q10010mdoy]
0£0
090
IWKW ‘I9OBUBCOJRUY
w * (wordau e gHHIdd) €14
09°0¢
0£"0
: (WO/J *91O0HLOU]]
09"°0¢
om-co

rf EnBTILOOYIOH
09°0¢

le-nc
: b
wolrou

d
(vr-2) Ju axceuly

WKW 'y

eJ/1 ‘eroongexod £

09°0¢€

oml. l°
194 ‘qrooroudoyy

31



HEMOCPEJICTBEHHO M0C/IE PhIXJIEHHA K¢ B cnoe 30...60 cm 6bm1 B 500 pa3 Gonb-
lie, YeM B HEpa3phIXJICHHOM IPYHTE, TO 4Yepe3 rofl padjiHyMe He NpeBbICHIO
50 pa3, a B mioHe 1979 r. OH BepHYJICA K NEPBOHAYATIBHOMY 3HAYEHHIO.

Ynyviienne BOMHO-BO3AYIIHOTO PEeXHMa CKa3aloch M Ha ypoxae OBCa H
AYMeHsA: npubaBKka B pe3ynbTaTe phiXJIeHUA cocTaBwia 23 %.

Inyboxoe poixjieHHEe NPHBENO K 3HAYMTE/IBHOMY MepepacnpeneneHuio
AperaxHoro croka. Ilo mepe crabuimsaumn BONHO-PU3HYECKMX CBOWCTB pas-
PBIXJICHHOIO Cnos npeuaxcm.lﬁ CTOK Ha ONBITHOM H KOHTPOJIBHOM y4acrkKax
BbIpOBHAICA. Tak, oceHbro 1977 r. Ha y4yacTKe C pBIXJIEHHEM MOBEPXHOCTHBIH
CTOK OTCYTCTBOBAJ, ¥ NpPaKTHYECKH BCE BhIMABUIME aTMOC(EpHbIE OCAKH MO-
LLTH Ha HachbILIeHHe c/10A. B nocnenyoume roas Ha 3T0M yyacTKe MOBEpPXHOCT-
HBIA CTOK BO3pactai, npuyeM BecHoi K., nocrur 0,15, a ocensio 0,05. Tocne
NMOBTOpPHOro phixyekus K., oceHsio Takxe cocraBun oxkono 0,05. Ha xomr-
ponsHoM yuactke K . mersncs or 0,35 B Becennuit mepwon no 0,1 oceHsio.

Takum obpazom, rnyboxoe psixjieHue, MPOBEIEHHOE HA CTapOMaXOTHBIX,
XOPpOILO OKYJIbTYPEHHBIX NMOYBaX B YC/IOBHAX JOCTATOYHON MX MPOHHLAEMOCTH
B NPH/APEHHOH 30HE W BHICOKOH WHTEHCHBHOCTH OCYLLUEHHA, CYLUECTBEHHO YIyuy-
IIHTO MX BOJHLIH PEXHM H MOBLICWIO YPOXAHHOCTH [OCEBOB.

[IpuBenenHbie JaHHbIE CBMOETENIBCTBYIOT O TOM, YTO ITyBOKOe phIXieHHe
MOXeT ObiTh 3P PEKTHBHBIM TONILKO NPH YCIOBMH HaleXXHOH paboThl ApeHaxa,
obecreynBaIIero pacyeTHy0 HHTEHCHBHOCTD OCYLLIEHHA.

Kak nokassiBaer npakTHKa, WIHPOKOE NMPUMEHEHHEe KaK MpPH TPaHIIEHHOM,
TaK ¥ GecTpaHILeHHOM [peHaXKe NMPHBO3HBIX ChIMYYHX MATEPHATOB (TaKMX, Kak
NeCYaHO-rPaBHAHHANA CMeCh, IPABHH, IOMEHHbIE LIUIaKH, TOpd M Ap.) cAepxuBaer-
CA BCneacTBMe GONMBUMX TPAHCMOPTHBLIX 3aTPaT, OTCYTCTBHA B HeobXxomumom
KOJIHYECTBE CPE/ICTB MEXaHH3auMH, NePHUATHOCTH CaMHX MartepuanoB. Kpome
TOIO, 3aTPaThl Ha YCTPOHCTBO [IpEHaXKa BO3pacTaioT B NMONTOpa-fBa pasa. Mcnons-
30BaHKe Xe GUIBTPYIOLLMX ITeMEHTOB, Hanpumep TOpdo6IOKOB WK GIOKOB H3
BCTICHEHHOI0 MOMKCTHPONa, 6ojiee nepeneKTHBHO, OIHAKO WIMPOKOE HX BHeMpe-
HHE TMOKA OrpaHWYeHHO, TAK KaK elle He HAAKEHO MX NPOMBILUIEHHOE NPOH3-
BOJICTBO.

Bmecre ¢ TeM OMbBIT CTPOMTENIBCTBA M SKCIUIYATAUMH TPAHILIEHHOTO JApeHaxa
CBHIOETECIILCTBYET, YTO INPH COOMOEHHUHM TEXHONO UK CTPOHTE/ILCTBA H NMpPaBWIb-
HOM HCNO/IB30BAHHH MECTHBIX IPYHTOB 3aChifKa TpaHlled obGecneynBaer yaoB-
NIETBOPHTEIbHYI0 paboTy fpeHaxa B .TeyeHHe UIHTeNbHOro nepuopa. Iloaromy
B pAfie Cly4aeB OKa3bIBAaCTCA, YTO B KAYECTBE MPOHHIAEMOMH 3aChINTKH 1LeH NPH
GectpanureiiHom crocobe LeecoobpasHO TaKKe HCIOb30BATh MECTHBIE IPYHTBI.
TAKIKE HCIOJIb30BAaTh MECTHbIC IPYHTLI.

Kak noka3ssiaiot /1aHHble NOJEBbIX HaONIONEHKH HAa MOYBAX TAXKENOrO Me-
XaHHYeCKOro cocraBa, HaubomblIeH mpOHMIAaeMOCThio oOnanaer naxoTHLIN
C/IOH. B 3aBMCHMOCTH OT OKYNIBTYPEHHOCTH, OCTPYKTYPEHHOCTH, a TaKXKe MeXa-
HHUYECKOro COCTaBA €ro MPOHHIAEMOCTh MOXET H3MEHATHCA B LIMPOKHX mnpese-
nax. B tabn. 10 npusenensr 3HaueHus KOIGOPUUMEHTOR DHWIBTPALMH MAXOTHOIO
cnos (K;;) 3achiNKy APEHAXHOH wWeNH NepeMellaHHBIM FPYHTOM NaXOTHOTO
H nofnaxorHoro cnoes (K,) u momuocTn naxorxoro cnos (k).

Pacuers! ¥ flaHHbIe HaTypHBIX HaGIIONEHMH NMOKA3BIBAIOT, YTO MPOHHMIIAEMOCT
FPYHTa JUIA 3aCHITKH IPEHaXHOH menu fomkHa Geime He ke 0,4...0,5 M/cyr.
M3 1aGmuust 10 BHAHO, YTO TOJIBKO HA XOPOILIO OKYJIBTYPEHHBIX NOYBAX C COfep-
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10. 3navenun K, K, ¥ A ANA NOYB PA3NMYHONA CTENEHH OKYILTY PEHHOCTH

Xapaxtepucruka | Conepxanue MomnocTts KoadduurexT GunbTpaumu, m/cyr
MaXOTHOI'O gactuy < 0,01 MaxoTHOIo
" 3 h.,
cno mm, % cnos g, m A K
Xopolio oKy ILTY- 30..40 0,25...0,3 2.3 08..13
pPeHHBIR 40...60 0,25..0,3 1...2 0,3..0,8
CnaGo- u cpejpie- 30...40 0,20...0,25 1,0...1,5 0,3..0,5
oxymwpwnbln 400--60 0’20“00'25 0'5--.1,0 0‘1"‘0'3

llpumevanne. Bonsumme 3wauchui xodpQuuMenToB QWIBTPALMK OTHOCHTCH
K Gonee nerkum noynam.

XaHHeM YacTHI GH3MYeCKOH TJIMHBI pasmepom menee 0,01 MM B KOIHuecTBe,
He npesbiuaomem 30..40% (nerkue ¥ CpeHMe CYrNHHKH), NaxOTHBIA CIOH
MOXET HMETh K(b’ ONMM3KMH K YKa3aHHBIM 3HaueHHAM. [1axOTHbIH CIIOH NMOYB
CPe/IHel CTEeNeHH OKYIbTYPEHHOCTH NIErKOCY/IMHKCTOrO MEXaHHYeCKOro cocra-
Ba NPK COJEPXaHHH YacTHL riauHbl He Gonee 30...40 % MOXHO CUMTaTh OrPaHH-
YEHHO NPHIOJIHBIM JUIA 3aChINKH. B OCTaNbHBIX CllyyaAX rpyHT NaXOTHOro C/10A
npu GecTpanieAHOM crocobe CTPOUTENLCTBA HENPHUIOIEH VIA 3aChINKH.

B HeuepHo3eMHOH 30He 3HAWMTENbHbIE IUIOLIANM CENbCKOXO3AHCTBEHHBIX
3eMe/b 3aHATHI MOYBAMH, HMEKIUMMK [ABYWIeHHOe cTpoenue npodwit. B atom
cllyyae C MOBEPXHOCTH 3&leraioT (IoBHOITIAUMAIBHLIC CYNEeCHaHO-Necuanbie
cnou, K, KOTOpBIX, IO JaHHBIM HAaTypHbIX HaGmiomenwi, konebnerca or
0,5 1o 2,5 m/cyr. MomHocTs 3THX croeB W3aMenserca B mpenenax 0,5...1,3 m,
NOACTWIAKTCA OHM CYTJIHHUCTOH MOPpEHOHM. [IpoHHMIaeMOCTb NecyaHbiX M cynec-
YaHpIX CJIOEB JOCTaTOuYHa A obecrneyeHuA nNpoNMycKa pacyeTHOro pacxoja
BO/Ib!, YTO NO3BOJIAET HCMONMB30BATh MX [UIA 3aCHINKH JPEHAKHOM LIEITH.

B 3aBMCHMOCTH OT YCIIOBMH, B KOTOPbIX NPOBOJMIH APEHOYKJALOUHble
paboTsl, B 1EIb NMPOCHINATIOCH ONMpEEeHHOE KOJIMYECTBO I'yMYCHPOBAHHOIO
rpysta. B 1abn. 11 npusenensl nanHbie (nero 1981 r.) 0 comepXaHHH rymyca
B peHaxHOH wenu npu GectpaHuieiiHom crnocobe crpouTenscTBa. [lia cpas-
HEHWA TpPHBENIeHbI [laHHBIE MO COMACPXKAHWMI yMyca B JPEHRXKHOM TpaHluee.

Kak BMIHO M3 JIaHHBIX TabNMIBI, HA XOPOLIO OKYNIBTYPEHHBIX MOYBaX
(ywacrxu OIIX CesHHHMI'uM u "[leHTpansibii’™) B meb MPOCHINACTCA 3HAYH-
TENBHOE KOJHYECTBO I'yMYCHPOBAHHOIO rpyHTa, 4ro obecneyusaer 6onee Bbico-
KYI0 POHHMIIAEMOCTH 3aCBIMKH W NMOBBILIAET OCyluaouiee aeHcTBHe GecTpaHuleH-
HOro JIpeHaxa.

Ha yuacrke ¢ BhICOKO#H BIaXHOCTbI0 noyBbl (" KuTkoBo-uentp”) duibrpa-
IMOHHBIE CBOWMCTBA 3aCHINKH HAa TPETHH rojl IKCIUTYaTalMK OKa3aIKCh BITH3KHUMK
K HEHApYIICHHOMY TPYHTY, YTO NPHUBEJO K 3HAYMTE/IBHOMY CHHXXGAMIO OCYIUM-
TEIBHOrO JIeHCTBHA GecTpaHIIeHHOro [PeHaXa 1Mo CPaBHEHHIO C TPaHUIEHHBIM.

Bmecre ¢ TeM HepaBHOMEPHOCTb paclpe/ie/IeHHA I'yMYCHPOBAHHOIO rpyHTa
B LIEJIA HA YYacTKax C XOPOLIO OKY/IbTYPEHHbIMH MOYBaMH Bhi3biBaer bGonee
HHTEHCHMBHOE yMeHbllIIeHHe DUIBTPAaUMOHHBIX CBOHCTB 3aChINKH, YeM B TpaHllee
(cm. 1aBn. 6 M 7), 4TO TaKXKe MPHBOMKT K CHIDKEHHIO OCYLIMTENBHOrO ACHCTBHA
GecTpaHiLIeHHOrO JIpeHaxa.
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11. Copepxanme ryMyca B rpyHTe APEeHAXHON WIC/IH HA YHACTKAX
"Henrpansuniii”, "Kurxoso-uenrp” u OIX CesHHHI'nM

Bnaxxocts Becrpanefiuniit Tpanefrsiit
FPYHTA NPH HApeHax Mex- JApeHaX
Yuactrox crpontens- | Crioft, cm ApeHbe
CTBE JipeHa- moocH | 25cm nooc | 25¢cm
Haxa, % ApeHsl | OT OCH TpaH- | OT OCH
(no macce) mex
"HenTpans- 25...28 0..10 3,82 5,0 4,10 4,0 38
HbIf" 10...20 2,64 2,83 3,50 - -
20...30 1,00 0,74 0 1,9 1,7
30..40 1,10 043 0 08 1,1
40...60 0,40 0,23 0 1,2 0,9
70...80 1,0 0,23 0 1,5 1,3
onx 25...30 0...10 2,50 2,55 2,76 3,30 2,7
CesHUHMI'eM 10...20 3,76 1,30 2,50 - -
20...40 2,1 0,20 1,67 1,7
40...50 1,25 0,13 0 1,20 1,1
50...60 0,56 - 0 - -
70...80 2,03 0,31 0 1,84 1,9
"KHTKOBO- 35...38 0...20 1,5 1,6 1,3 14 1,3
ueHTp”™ 20...50 0,5 0,2 0 1,0 08
50...80 0,3 0 0 0,5 0,6

H3yuenne BIMAHHMA 3aCHINKH JIPEHAKHOH LIETH MECTHBIM IPOHHIIAEMBIM
rPYHTOM NMPOBOHIM Ha pasie yuacTkoBs Jlenunrpanckoi ofnactu. OnbirHo-npo-
H3BOJICTBEeHHBI yvyacTok “CubeneBo” coBxo3a “KpacHocensckui’™ OCylIeH CH-
CTeMOii OJIHHOUHBIX [IpeH, YJIOKEHHBIX GecTpaHiueitbM cnocobom yepes 10 M u
BBIBE/ICHHBIX B OTKPBITHI KaHaln. YYacTOK C/aH B IKCIUTyaTamyio jieroM 1980 r.
Ha yuacrke pacrpoCTpaHeHsl [IepHOBO-TIO/30/THCThIE [T1eeBbIe MIOYBbI CYTIHHHCTO
0 MEXaHMYECKOrO COCTABa, BBICOKOM CTeNeHH OKYIIbTYPEHHOCTH CO C/IaBOKHCIION
peakumeit. Moumocts naxorHoro cios pocruraer 30..35 cm, cojepxkanune ry-
myca 2,5..4,5%, Ky =15..2,5 m/cyr. [IpoHunaeMocTs MOANMAXOTHOTO oA <
< 0,1 M/cyT.

[lpn packonkax Obuto OGHApYXeHO, WTO COMEpPXKaHWE I'yMYCHPOBaHHOIO
rpyHTa NMaxXOTHOTO CJIOA B LIEJTH NO BCEM FOPH3OHTaM JI0 AipeHsl Konebanocs B
npepenax 1,5..3 %. B roj CTpOMTENLCTBA Kq, saceink# cocrasuna 1,0...1,5 m/cyr,
motHoers 1,3..1,4 r/em®. Tlocne tpex ner akcmnyaramuu (nerom 1983 r.)
COCTOSIHME 3achINKH GbUIO Y/IOBJIETBOPHTENBHBIM, OTHEHHE He INPEBBICHIO
10...15 %, moTHoCTs YBenmHunnach 1o 1.4...1,5 r/cM“Y,“;1 Kq, HAXO[WICA B IOMyC~
mambix npepenax (0,5..0.8 m/cyr). K 1985 r. cymecTBeHHbIX H3MeHeHH#
BOAHO-PHIHYECKHUX CBOWHCTB TPYHTa B OKOJIOAPEHHOH 30HE He IPOHM3OLUIO,
K B wione aroro ropa cocrasnan 0,4...0,7 m/cyT, WIOTHOCTS B cpeHeM Obuia
6nm3koit 1,5 rfem’.

3a nepuop HaGmopenwin (1980 — 1985 rr.) Ha yuactke obecneuuBaiach
HeobXoIMMasn HHTEHCHBHOCTb OCYILUICHHS .

Tak, B ocennuit nepuon (15.09...30.10.1981 r.) cnoi ApeHaXHOro CTOKa
B cpefHem coctaBwyn 56 mm mpu ofbeme ocaaxos 3a 3TOT mepwon 137 mm,
Ha KOHTPOJIBHOW CHCTEME TPaHIIEHHOro ApeHaxa — 52 MMm. MakcHmalibHbIe MO-
Jly/TH CTOKA 1O OTAENBbHBIM JipeHam Konebanucs B npepenax 0,5...1,2 n/(c-ra).
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BhipaxkeHHBIX CJIE[IOB nepeyBiaxHeHHa obOHapyxeHO He BbuUIO, BIIAXHOCTH MOY-
Bol B cioe 0..20 cM xonebanacy B npenenax 46..62 %; ypOBHH TrpyHTOBBIX
BOJ1 332 ITOT NEPHOI Haxoauucs Ha ray6une 60...70 cm OT NOBEPXHOCTH 3EMIIH.
Ypoxait 3epHOBBIX KyNbTYp Ha 3e/IeHbIH KOpM coctaBwi okosno 15,0 1/ra, na
KOHTPOJIbHOM yuacTke — 15,3 1/ra.

Bonee neransHoe M3yueHHME OCyLIAOWEro JEHCTBHA OecTpaHILEHHOIro
APEHaXKa C 3aChINKOM WWEeNH I'YMYCHPOBAHHBIM TIPYHTOM IPOBO/IWIM Ha ONBIT-
Hoix ywacrkax “ansume nona” s OIIX CesBHUMI'MM, nocrpoenubix jierom
1983 r. Ombithbiit yyacrok N° 1 Obin oCyllieH CHCTEMOH OJIMHOUHBIX JIpeH, YIIo-
weHHbix wepes 10 m apenoyxnanuuxkom MJI4, juia 3achITKH WK I'yMYyCHPO-
BAHHBIM IPYHTOM MCIOJIb30BIM IPHCHINATENb CTYNEHYaTOr0 THNA KOHCTPYK-
win CesBHUUI'uM. Koutponbhbie niacrmaccoBbie ApeHbl YIOXKEHbl ITHM XKe
ApeHOYKIauuKoM  (6e3 npuchinarens), a KepamMMuCCKME — TPaHILEHHbIM
akckasaropom ITL-202.

[Ipuchinarens COCTOMT M3 JIByX BOKOBBIX CTEHOK CO CTYMEHYATHIMM BepX-
HHMH KpOMKaMH. Ha ropM3oHTaNbHbIX 4acTAX CTYMEHEH 3aKpPervieHbl HOXH-
npuchimuMkH. OBwasa wwnpuna 3axsara Hoxer 50...60 cm. Paccrosnne mexiy
CTEHKaMM COOTBETCTBYeT WmMpHHe paBovero oprana jpeHoyknamuuxa. Jlia
M]1-4 3azop mexuay cTeHkaMyu NpUHAT paBHbiM 180 mMm. B 3a1Hel HuXHe#H YacTH
CTEHOK C/e/laH HAKJIOHHBbIH cpe3 BO u3DexaHue 3aKJIMHMBAHMA TPYHTa MEXy
crenkamu. [Ipucpimarens kpenurea K 3amHei crenke TpyBoOyKIauKKa.

[IpH [ABHXKEHHH NPEHOYKJIANYHKA TPHCHINATENb MOCIOHHO CPe3aer rpyHT
no ofe CTOpOHBI OT [IPEHAXHOH LUENTH M MOC/Ie0BATE/ILHO NOJAET €ro B 1eNs.
[Ipu 3rom waubBonee npoHHUaeMbie, BEPXHHE CIOM, OKA3bIBAOTCA B HHMKHEH
YaCTH LIENH, HA [APEHE, HWKeJIeXKalHe, MeHee NPOHHIAeMble, — Pa3pbIXJIAITCA.
Cxema paboTbl NpHCHINATENA NOKa3aHa Ha pHC. 3.

Ha onbiTHOM yyactke N° 2 nipennr Obuin ynoxennt 6ea npuceinku. Ha oboux
yyacTkax npoBoawIy rnybokoe phixyieHHe H KPOTOBAHHE, TPETHH y4acToK Gbin
KOHTPOJIbHBIM.

Puc. 3. Cxema paboThl CTYneHuaToro npuckinarens:

@ — sua cBoky; 6 — swn caaum; /| - Hox, 2 - TpyBoyknanuuk; 3 — apenaxuas TpyGa;
4 — OOKOBax CTeHKa MpHCHIATEAR; 5 ~ Hoxu; [...JV — cperaembie CoM.
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12. CroitcTa rpyHTOB NpHAPEHHO#A 301b! Ha ywacrke N° 1 " dansuue nonsn”, 1983 r.

K ¢ m/cyT
Bua npenaxa Cnoft, c™

noock | 20cmor | 40cmor | B Mex-

MpeHsl |OCH ApPeHbI|OCH ApeHbl| NpeHbH
Bectpanredtuniit ¢ mpuesin- 0...10 24 1,6 1,8 1,9
KOR MECTHBLIM I'PYHTOM 30..40 1,3 1,1 04 0,1
70...80 0,8 0,7 0,08 0,09
90...100 0.6 0,3 0,02 0,01
Becrpanurettnnit 6e3 npu- 0..10 2,0 1,2 1.3 2,1
CBINKH 30...40 0,34 0,24 0,28 0,1
70...80 0,23 0,03 0,05 0,01
90...100 0,20 0,02 0,01 0,01
KoxTpons — TpaHmeftHsift 0..10 1,2 1,4 - 2,1
KepaMHyeCKHit 30..40 0,8 0,6 - 0,03
70...80 0,6 0,65 - 0,01
90...100 0,65 0,54 - 0,01

Packonku moxasaiM, YT0 MOC/e MPOXOX[eHHA paboyero opraHa ApeHOYK-
NaJlNMKa C MPUCHINIATeJIeM B IPYHTE BbIpE3aercs MNOJIOCTh LHWPHHON, PaBHOM
LWUMPHHE 3aXBaTa HOXCH -NMPUCHINMIMKOB, ¥ MO BbICOTE PAaBHOH PAaCCTOAHHIO
OT HHXXKHEro HOXa /10 NoBepXHOCTH 3eMiH. [onocTs 3achinaeTca pa3phIXiIeHHBIM
nepeMelllaHHbIM IPYHTOM NaXOTHOrO M NMOANAaXOTHOro cioes. lens oT HHXHEro
HOXa-MPUCHITILMKA [0 ApPEHbl 3aChIMAETCA MO BHICOTE B OCHOBHOM IPYHTOM
NaXOTHOTO CJIOA.

Haubonee 3¢deKTHBHLIM OKa3a10Ch NPHMEHEHHE CTYNEeHYaToro INpHChINa-
TeNA Ha NOYBaxX C JABYWICHHBIM IpodwieM. B aToM ciyuae nonocrs, Belpe3aHHas
HOXaMH-IIPUCHINMIUMKAMH, H JIPEHAXKHAA 11ENb 3aMOJIHAIOTCA MPOHKHUAEMBIM I'pYH-
TOM MaxXOTHOrO C/IOA W 3AIEraIIMMH MOJ HHM MPOHHUAEMbIX CYTIECYaHbIX W
necyaunix npocnoes. OnbiThl MO 3aCHINKE LIEIH MECTHBIM IPYHTOM IIpH IBY-
WIEHHOM CTPOEHHH NMOYBEHHOTo npoduwia 6butH npoBenens! B 1983 r. Ha yyacTke
"Curenka” copxosa "KommyHap”.

Pesyneratel onpesienieHnss BOOHO-PHU3HYECKHX CBOMCTB IPYHTOB MO paspe-
3aM M HaONM0OeHHH 3a IPEHAXKHBIM CTOKOM, BBINOJIHEHHBIX Ha yuwacTkax " Jlans-
HHe nona” u "Curenka”, npuseneHs! g tabn. 12...15.

Ha yvacrke “Curenxa” ocenspo 1983 r. MakcHMaIbHBIA MOMIY/Ib CTOKA Ha
[ApeHax ¢ NPHCHINKOHW INPOHHLUAEMBIM IPYHTOM M3 MECYAHOro CJI0A COCTaBHI
0,8 n/(c+ra) npu YI'B, paBHoM 38 cM OT NOBEPXHOCTH 3EMIIH, HA KOHTPOJIBHOM
cucreme coorsercresenHo 0,65 n/(c - ra) u 33 cm. KOHTponbHbIE H3MEpEHHA
Moyna B 1985 r. mokasaiu, 4TO CNYCTA /1Ba roja nocjie NOCTPOHKH Ha CHCTE-
Max C IPUCHINKOH OH OKa3aicA moutH B 1,5 pasa Gonslue, yem Ha cHCTemax,
nocrpoennsix Gea npuceinarena (0,32 u 0,21 n/(c - ra) COOTBETCTBEHHO).

Hanusie Tab. 12 ¥ 14 NMOKa3bIBAIOT, YTO NMPH KCIOIH30BAHHK CTYNEHYATOrO
MPHCBINATE/IA 30HA PBIXJICHHA YBENTHYHBACTCA HA riyOMHY pacCTaHOBKH HOXeH-
NPHCHIMUAKOB, T. €. 10 80 CM OT MOBEPXHOCTH 3eMJIH, ¥ HAa LUMPHHY, PABHYIO
UIMPDHHE ee 3axBarta, T. €. Ha 50 cm. B 30He pbIXVIEHHA MOCTHraeTcs CIVIOLIHOE
PHIXJIEHHE C YAaCTHYHBIM 3aI0JIHEHHEM MeEXarperarHbiX MPOMEXYTKOB MENIKO-
3EMOM ITaXOTHOI'O rOPH30HTA.
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ITnoTHOCTS, Ifem’

Conepxanne rymyca, %

nmoocu | 20cmor | 40cmor | 60cmoT | B Mex- noock | 20cmor | B Mex-

ApeHs! | OCH JIPCHBI |OCH APCHBI |OCH Apesbl| IPEHBH APEeHLI |OCH ApeHbl| pexHsy
1,15 1,01 1,06 1,14 1,12 2,8 1,8 4,2
1,56 1,60 1,55 1,68 1,70 - - -
1,35 1,50 1,69 1,75 1,76 1,0 0,4 0
1,43 1,90 1,80 1,85 1,87 1,6 0 0
1,25 1,24 1,30 1,25 1,18 2,6 3,2 38
1,43 1,69 1,66 1,80 1,82 - - -
1,44 1,71 1,93 1,82 1,82 0,8 0 0
1,43 1,90 1,80 1,82 1,80 0,7 0 -
1,21 1,22 - - 1,14 1,6 1,9 -
1,35 1,32 - - 1,70 - - -
142 1,51 - - 1,75 - - -
1,28 1,40 - - 1,76 1,3 1,5 -

HenocpejicTBeHHO Ha [IpeHe B MECTE 3aChINIKH LLETH OTMEYAIOCh 3HANHTENb-
HOe comepxaHue rymyca. [lo BeicOTe WeNH ero pacnpefielieHHe OKa3aloch
Gonee paBHOMEPHBIM, 2 C/IoH Gosiee BHICOKHMM, YeM Ha JpeHaxe 6e3 MPHUCINKH.

Ha KOHTPOJIBHOM BapHaHTE TPAHIIEHHOIO [peHaXa COJepXKaHHe rymyca
0Ka3a/10Ch HECKOJIBKO H¥XE, YeM Ha OecTpaHIlleWHBIX JIPEHaxX C MPHCHINKOH,
YTO BbI3BAHO MNEPEMELIMBAHHEM TIYMYCHPOBAHHOI'O M BBIHYTOI'O IPYHTOB MNpH
obpaTHo# 3ackinKe.

Ha yuactke "Curenka"” 30Ha phIXJIeHMsA M ipeHaXHaA wenb ObUIH 3anojiHe-
Hbl MEpeMelIaHHbIM IPYHTOM MAXOTHOrO M INPOHWIAEMOro MeCcYyaHoro mnojmna-
XOTHOrO CJIOEB C JIOCTATOMHO BBICOKHMH (HIBTPAaIMOHHBIMH CBOHCTBAMM.

Ynyuurenue GHIbTPAUMOHHBIX CBOHCTB B OKO/IO/IPEHHOH 30HE B Pe3ynbTa-
Te yBe/THYeHMs OOMacTH M CTeneHW PbIXJICHWA, YBEIMUEHHA (QHIbTPAMOHHBIX
CBOWCTB DPa3pbIXJICHHOTO TPYHTa M 3aChINKH WEIH CNOCOOCTBOBAIH YCHIICHHIO
MPHTOKA BObI B APEHbI H YIYHLICHHIO OCYIIAIOIIEro AeHCTBHA [IpeHaxa.

Janubie 1abn. 15 MOKa3bIBAKT, YTO B MEPBBIH IO MOCHE CTPOMTENLCTBA
ocywaoutee aeicTBue OecTpaHIIe{HOro NpeHaxa, MNOCTPOEHHOro ¢ NMOMOLUIBIO
CTYNEHYaTOro NPHCHINATENA, OKA3AIOCh /1aXe HECKOJIbKO BBIIE, Y€M HA KOHT-
POJIBHBIX TPAHIIEHHBIX [IpeHaxX: YPOBEHb I'DYHTOBBIX BOJ B Cpe[IHEM HaXOIWICA
Ha 4 cm Hike, K, Ha 18 % Gonsuwe. Ocywamouee xe neicTeue GecTpaHed-
Horo apexHaxa 6e3 mpuceimku GbU10 3HAUMTENBHO HHXKe: YI'B Ha 11 cm BEI-
e, MaKCHMaIbHble MO/YJIM JIPEHAXHOI'O CTOKAa NOYTH B 2 pa3ja MeHslue, a
Knp Ha 31 % HWXe, yeM Ha PeHaXe C NPHCHINTKOH.

Ha tpernii rojm mnocne CTPOMTENIbCTBA OTMEYATOCH 3aMETHOE CHHXKEHHE
OCYILIAOIIEro JCHCTBUA GECTpaHIIEHHOro [IpCHaXa, 3WI0OXKEHHOro 6e3 npuchin-
kH. Ocywaouiee aeicTere GeCTpaHILIEHHOrO JipeHaXa C MPHCHINTKOH OCTaBAIOCH
MPHMEPHO TAKHM Xe, KaK Ha KOHTPOJIBHOM BAapHAHTE TPAHILEHHOro ApPeHaXa.

3a Ba roja IKCIUTYATALHKM 3aMETHO CHHU3WIHCh BOJHO-PH3HYECCKHE CBOHCT-
Ba PYHTa B Pa3pbiXJIeHHOH 30HE OKOJIOAPEHHOrO NMPOCTPaHCTBa, OCOGEHHO BbI-
paxeHHbIM ObUIO YIUIOTHEHHe Ha cHcTeme 6e3 mpuchinkH, rae B cnoe 70...80 cm
Hajl IPEHOH IPYHT B LUEIH YIUIOTHWICA NOYTH [I0 €CTECTBEHHOrO COCTOAHHA.
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13. Ceoficrea rpynroB Ha ywacrxe N° | "[lansune nons'’, 1984 — 1985 rr.

Mecto K¢y m/cyT InotHocTs, rfem’
Bun nperaxa | ot6opa npo6 | Choit, cm

08.1984 r.|07.1985 r.{08.1984 r.|07.1985 r.

Becrpanwet-  [lo ocu npexs 0..25 2,6 2,1 1,22 1,26
HBIR C MPHCHIN- 30..40 0,30 0,18 141 1,43
KO MECTHRIM 70...80 0,29 0,1 1,48 1,49
TPYHTOM
Becrpanmet- To xe 0..25 2,2 0,86 1,31 1,29
Buift 6e3 npu- 30..40 0,53 0,06 1,48 1,49
ChITIKH 70...80 0,12 0,05 1,53 1,58
Mexnperse 0...25 1,1 1,1 1,26 1,27
30..40 0,07 0,01 1,69 1,68
Kontpons —  [lo ocu apesist 0..25 31 1,1 1,3 1,3
TpaHieAHuIf 30..40 1,5 0,7 1,51 1,51
70...80 1,05 0,52 1,54 1,55

Ha xOHTpONbHOM BapMaHTeé 3aChINIKa TPAHIEH MO BCeH BBICOTE OT [APeHs! /10
MaXOTHOrO CJIOA OCTaBA/IACh JIOCTATOYHO PpasphiX/IeHHOH. Pasnuuue B BOOHOM
peXHMe CKa3aloCh M Ha ypoxae 3eieHoH maccel. Ecnu Ha Bropo# rop (1984)
YPOXaHHOCTh Ha BCeX y4yacTkax Obuia mpuMepHO oimHakoBoH (cm. tabn. 15),
10 B 1985 r. Habmonanocs ee CHWXKeHHe HAa yyacrke 63 NpPHCHINKH NPHMEPHO
Ha 5...7 % 1O CPaBHEHHIO C KOHTPOJIBHBIM H YYaCTKOM C IPHCHINKOH.

Jns cpaBHeHMA MOXHO NPHUBECTH pe3y/bTaThl HaOMOJEHMH HAa YYacTKe
GecTpanieAHOro peHaxa ¢ GHUIBTPYIOLMMHA TeMEHTaMK H3 TOpDOIUIHT, yCTa-
HQBJICHHBIX B meNb Yyepes 4 M. Cucrema 3anoxeHa Ha OTHOM M3 y4acTkoB ' Jlais-
Hue nonsa” B 1983 r. Ha 3tom yuacrke B 1984 u 1985 rr. Bogusi# pexxum 6but
OIM30K K pexuMy Ha yvyacTKe C TNpPHCHINKOH, YPOXXaHHOCTb 3€JIEHOH Macchl
(1984 r.) cocrasuna 11,2 1/ra, sumens (1985 r.) — 1,8 1/ra.

Ha yvacrke N° 2 "JlanpHue nonsa’ usyvanu BIHAHHE rTy6OKOr0 phIXjICHHA
H KpOTOBaHHA Ha pabory GecTpaHlIeHOro ApeHaxa. Y4acToK oCyuieH CHCTeMOMH
OMHOYHBIX HpeH, NMPOJIOXEHHbIX 4Yeped 10 M ¢ MpHMEHEHHeM MpHChINATENs
(rabn. 16). Biusnue phixieHHs H KPOTOBaHMA Ha paboTy npeHaxa 6bUI0 BhIpa-
XEHHbIM. MakCHManbHbIE MOYJIH CTOKA HAa ONBITHBIX CHCTEeMax ObUIHM 3HAYM-
TEJIBHO BbILlE, YeM Ha KOHTPOJIBHOM, YPOBHHM I'PYHTOBBIX BOJI Ha 6...7 cM HIKe.
Pa3znuua B o6nemax croka Gbuta mensie, HanbGoNbLIMA ypoxai B 1984 u 1985 rr.
Gbu1 moNyYeH Ha yyacTke ¢ rIyOOKHM phIXJIEHHeM, Ha yYacTKe, NoBeprasiueM-
CA KPOTOBaHMI0, ypoxai O6bu1 Menbiue Ha 9,2 %, HO Gosnblue, YeM Ha KOHTPOJIb-
HOM, Ha 22 %.

Jinsa peleHHA BONMPOCAa O MPHIOAHOCTH IPYHTAa NMaXOTHOIO C/OA JUIA 3aChiN-
KH [IPEHOXHOH wenn HeoOXomumo oueHMBaTh CTpYKTYpy mousbl. [Ipu 3rom
PasNMuanTCs MHKpPOCTPYKTYpa (amMamerp wactuu 0,25 MM), MakpoCTpyKTypa
(0,25...10 mm) u meracrpykrypa (10 mm). Ipouecc crpyxrypoobpasosanus
B OCHOBHOM 3aKJINOYACTCA B TOM, YTO OTJE/IbHbIE MEXAHUYCCKHE 3/IEMEHTBI 10Y-
Bbl W I'PYNIBI YaCTHI MOKPBIBAKTCA KONBMATAUHOHHBIMH IUIEHKAMH, KOTOpbIE
CnocobCTBYIOT NOC/ENOBATeIbHOMY “~CKJIEHBAHHIO TPYNI YaCTHI B KOMIUIEK-
Cbl. BaXHOe 3HauyeHHe B ITOM MNPOLECCe WMEIT OPraHHYECKHEe KOJUIOW/IBI, OCO-
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15. Boamsiit pexum o ypoxait senesoit maccst Ha ywacrxe N° |
" Nansuue noas™, 1983 — 1985 rr.

1983 r. 1984 r. 1985 r.
Bua npexaxa IMokasarenu
1.10-5.12 |12.04-20.04| 10 05 08

Becrpaniuefinsift ¢ @max» M/ (¢ ra) 0,69 04 1.9 0,29 -
NPHCHINKOR MecTHRIM /1, MM 79 9 55 13,7 -
TPYHTOM K 0,67 - 043 0,62 -

yfB (cpen-

HHR) , M 38 - 31 . &

Ypoxa#t, 1/ra - - 11,8 - 21,3
Kontpoms — Gectpan- quayx, 71/ (¢ - ra) 0,46 0,13 091 0,18 -
wefnsit 6e3 npucein- A, MM 61 5 44 9,1 -
KK K 0,52 - 035 043 -

YF% (cpea-

HHf) , M 27 - 37 -

Ypoxah, t/ra - - 11,5 - 20,2
Kowxtpons — tpasiuet- ¢, 1/ (¢ - ra) 0,73 0,20 149 0,23 -
HBIA h, MM 97 6 69 12,6 -

K 0,83 - 0,54 0,56 -

YF% (cpen-

HHE) , M 36 - 38 - -

Ypoxa#t, 1/ra - - 11,7 21,8

GenHo BHOBb OobGpasyloumica neperiod (rymyc). B pesynbrare B3auMONpHTA-
XKEHHA ¥ CKJICHBAHHA MOYBEHHBIX YACTHIL MOCIEAOBATEIBHO BO3HHKAIOT MHKpOAar-
perarbl, KOTOpbIe COSMHAIOTCA B arperarsl pasHo BeninuuHsl. [Ipy TOM MX no-
CTOAHHAA BOJONPOYHOCTh CO3/IaeTCA NeperHoMHbIMH BewecTBamH. Yem Gosnblue
B MOYBE NEPErHoA, COCTOALIEro H3 r'yYMHHOBBIX H YJIbMMHOBBIX BELLECTB, TEM ar-
perarsl nopucree M npouree. Hauyne ryMyca B pauiHuHbIX IIOYBAX MOXET Me-
HATbCA OT poned mpouenta a0 10 %. Takum 06pa3om, HalTHUKE ONPENENIEHHOTO
KOJ/IHYEeCTBA TyMyca B NOYBe CJIY)XHT KDHTEpHEM €e CTPYKTYPHOCTH, a CJ1elo-
BaTeJIbHO, BOJIONIPOHHIIAEMOCTH H BOJONPOYHOCTH.

[IpoBefieHHBIE HCCIICNOBAHKA MO3BOIMIM YCTAHOBHTH, YTO IPYHT [1aXOTHOTO
CJ/IOA NpH cofiepxaHuu B HeM Gomee 1,5 % rymyca moxer ObITh MCIOJIB30BaH
[UIA 3achUNKH 1WenH. BaxHyio poJis HrpanT pacTBOpeHHbIe B Bojie conu (kap6o-
HaTbl, CynbGAaThl, XJIOPH/BI) , KOTOPbIE ACHCTBYIOT HA JIMCIIEPCHYI0 YacTh I'PyHTA
H cnocobeTBY0T 06pa3OBaHMIo arperaTos.

[IpuBenieHHbIE [aHHBIE NOKa3biBalT, 4ro npH OecrpanmenrHom crnocobe
CTPOMTE/IbCTBA HEODXOMMO HE TOJIbKO 3aNOJIHATH JPEHAXHYH IIe/Ib NMPOHHILae-
MbIM MAaTEpPHAJIOM, HO M CO3/IaBaTh TaKXKe B NPHAPCHHOM NPOCTPAHCTBE pa3-
PHIXJICHHYIO 30HY.

Hawnyumme pesynbrarst MOryT GbITh NOMTYYeHbI, CITH PHIXJIMTh HA/IpEHHbIE
NOJIOCH! NMpPEBAPHTENBHO, /10 3aKJIAJAKHK ApeHaxa, Ha riybunry 80...90 cM.

HUccnepnopanus, nposenenubie B copxose “[lobGepa” B cenrsabpe 1983 r.,
NoKaswM, 410 Haubonbumi 3dPeKT OT PLIXJICHUA HAIPEHHBIX MOJIOC JOCTH-
raercs npH ucnmonb3oBaHuH peoumutens PI-08 (koncrpyxims BHUMI'uMa).
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Ina crabwiMsanMe CTPYKTYphl IPYHTa OJQHOBPEMEHHO C PhDXIMTE/ICM B pas-
PHIXJICHHYI0O 30HY BHOCHIM M3BecTsb. [locsie mpoxona peixinrens GecrpaHiuei-
HBIM JipeHoyKnaguukoM MJI4 ¢ npuceinatesiemM yKIa/ibIBATH APEHbI.

Packonxy noxasanM, 4TO HHXKE 30HBI PHIXJICHHA [0 YPOBHA [peHb! Ha
rny6uny po 1,0..1,2 M rpysr He ymiotHsica. B 31o#f 30He OH BbITECHANCA
BBEPX B CTOPOHY 30HbI phixieHHsa. HesnaunrensHoe ynorHenue Habmiopanocs
B [He ApeHaxHOH wend. lllens ¥ 30Ha CIUIOLIHOrO PBHIXJIEHHA IO XOIY HOXKeH-
NPHCHIMUMKOB ObUIa 3aN0/THeHa XOPOLIO PAaCKPOIUMBIIMMCA IPYHTOM, liepeme-
WAHHBIM C ryMYCHPOBaHHBIM IPYHTOM NaxoTHOro cinos. U3secrs, Kotopas npu
ByBaHHH B MpOLECCe PHIXJICHHA OKa3alach B 30HE 3axBara HOXe#, 6bu1a paBHoO-
MEpHO pacnpefenena, cjieibl e¢ 0OHapyXeHbl M B JIPEHAKHOH LIEIH /10 CAMOM
JIPEHBI.

Heo6xo1uM0O OTMETHTD, YTO Ha yYacTKe MCIbITAHHH PacIIPOCTPaHEHbl I'PYHTbI
CYTJIHHHCTOr0 MEXaHWYeCKOoro cocrasa C Kd, =0,05...0,1 m/cyT. Ilocne npoxoa
PBIXJTHTEINIA B 30HE Pa3phiXJICHHA Kq, 6eu1 0,8...1,0 M/cyT, @ B 30He 3aXBaTa HO-
xedt — 1,0...1,3 m/cyT. Pactipenenenye rymyCHpOBaHHOIO rpyHTa B 30HE 3aXBaTa,
Mo BH3yalbHbIM HaGm0AEHHAM, GbUIO PaBHOMEPHBIM, B JIPEHAKHOH LIE/TH —
CIUTOLLHBIM.

Ocenpio 1983 r., HENOCPEICTBEHHO MOCHE 3aKJIA/IKH, OCYIIAlomee eHCTBHE
ApeHaxa ObUIO JOCTATOYHO BBLICOKHM: OTMEYAIHCh MOJIYJIH APEHAXHOrO CTOKA
0,6...0,8 n/ (¢ - ra).

Uccnenosanus, nposepennsie Bo BHHUMI'uMe, nokasanu, 4yro npejsapu-
Te/IbHOE pBLIXJICHHEe TPacCc [IpeH ¢ OJHOBPeMEHHbIM BHECEHHEM B paspbixiise-
MYI0 30HY XMMMEJIHOPAHTOB IO3BOJIHT NpUMeEHATh GeccTpaHmedHsil cnocob
CTpoHTeNbCTBA B rpyHTax ¢ Ky = 0,1...0,05 m/cyT. Hatune pa3pbixyieHHOH 30-
HBI JIACT BO3MOXHOCTb 3 CYeT CHIDKCHHA TATOBOTO YCHIHA YBEJHUHTs paboune
ckOpocrr maumH 10 40 %, 1. e. Ha 12...14 % NOBBICHTH UX MPOH3IBOAMTEIIBHOCTD.

4. Pacyer napamerpos GecrpaHiweHOro apeHaxa

3a/1a9a OCYLUMTEIbHOH CHCTeMbl — OTBeJleHHEe BOJIbI C MOBEPXHOCTH MOYBbI
H M3 MAXOTHOrO CJIOA B CPOKH, YCTaHAaB/IMBaeMble B COOTBETCTBHH C CEJIBCKO-
XO3ANCTBCHHBIM HCIIONIb30BAHHEM OCYILaeMOH TEPPHTOPHH  COIJIACHO [eHCT-
BYIOIAM HOPMAaTHBaM.

Kak yka3ssiBajioch, yCHIeHHEe IIPHTOKA BO/bI B JIPEHBI B TAXEIbIX FPYHTaX
JIOCTHraeTcsi NMyTeM YCTAHOBKH (GWIBTPYOLMX 3JIEMEHTOR, OGecrneuMBalouMx
FHPABIIHYECKYI0 CBA3b MEXY MaXOTHBIM CJ/IOeM M JIPEHOH, W NPOBECHHEM
MEpPONPUATHHA, YBEJIHUMBAIOUMX BOJOIMPOHMIAEMOCTh MOYBEHHOrO mnpoduis
(rnyBokoe psixuieHue, KporoBanue). Boja nocrymaer B [peHsi rinasHbiM obpa-
30om uepes dwisTpyroume meMenTsl. [IpHTOK BO/BI ONpefenserca B OCHOBHOM
YAaCTOTOH PAaCCTaHOBKH /IEMEHTOB WIM PAacCTOAHHeM Mexay HuMH. Pasmepsi
CaMHX TEMEHTOB BJIHAIOT Ha BEJIMYHHY IPHTOKA B MEHBILECH CTEICHH.

Pesynsrarel onwimos, mnposemennbix B CesBHUMI'mMe Ha XMAKOCTHOM
npocrpancreennoit mouenu ITJA, nokasanu, YT0 3aKOHOMEPHOCTh H3IMEHEHHA
BOJIONPHEMHOH CNOCOBHOCTH [IpeHaXka HAXOMTCA B 3aBHCHMOCTH OT PasMepoB
dwisTpytonmx anementoB (®3) M pacCTOAHMA MEXAy HMMH Ha Jpenax. Tak,
mal, =45 mu by, = 0,2 m (rae l; — paccrosuue mexnay ueHtpamu ®3; by, —
HX UMHa) GunsTpauMoHHOe conporHBienue £ = 1,15, ¢ Apyro# CTOpOHbI, NpH
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Iy, =45mub, =1,0mE =1,73. CnepoparensHo, ymensiienue [y, B S pa3 yMeHs-
uwio £ B 2,3 pasa, a yBeNlHYeHHe Takxke B 5 pa3 b, ymensunuio £ B 1,54 pasa,
WK Ha 33 %.

Ipu yBenwuernu [, cHHXaeTcsi pacXoj QHILTPYIOLIEr0 MaTepHaIa H yMeHb-
wawnrcs obume 3aTparthi, HO YXYyJUIAETCA OCyllalulee AeHCTBHe ApeHaxa. Ta-
Kum 06pa3om, 3afavua onpenesIeHHs paccToAHKi mexay ©I moxer GbiTh pelueHa
TEXHHKO-IKOHOMHMYECKHM CnocoBoM, npH KOTOpPOM ONTHMAIbHOE 3HaveHHe [,
HaXOJMTCA M3 YC/IOBHA NONMYYEHHA MaKCHMIbHOrO M depeHuMansHoro fo-
xona ot ocymenus D.

PaccmarpuBas ®3 Ha fpeHax Kak CHCTEMY BEPTHKAIbHbIX CKBaXHH, IIPHHH-
MalIMX BOJY M3 MAXOTHOIrO rOPHU3OHTA, BhipaXeHue s D umeer Clie/y oLHA
BHI:

0.1125 750 C s
D=0675CAY +

Vv 4R* - 13 CAY ————— IR

e C — 1ena MRS NPOAYKIH, p. 32 1 1; AY — mpubaska ypoxas B pesy/sTarTe ocyiue-
HHA, T; C¢° 3aTparsl Ha 3axnanxy omHoro ®J, p.3a 1 wr.; R — panuyc BausHus O3, M

Il onpeaeneHHs ONTHMAIBHOTO 3HAueHHA [y, NMPH KOTOpPOM QyHKUMA

D = f(I,) nocruraer makcumMyma, HeoBXOMMMO pPeLIHTs Cleflyloulee ypaBHeHHe
OTHOCHTENBHO /4 -

(1)

dD|dl, =0. (2)
Iuddeperumpys Boipaxenue wisa D no Iy, nonyyaem
dD 011251, CAY 750 Cy,

dl, RAR -1 R )
Ha ocHoBanuu (3) 3amucbiBaem cliejlyiolee ypaBHeHue:

g . M3-1000 177 - 10¢
Nt Ay G T oA R 7O “
pewenne (4) OTHOCHTE/BHO I; HMeeT BHIL

=211/ IN R +M) + IN R - M) )

me N=Cly/C*AY?; M= \4,2-10°N+ R},

Jina onpeneneHus paauyca BIHAHKA Ry GubTpylowero nemMenta Heobxo-
[IMMO PeLLUHTH CIIeflylollee YPaBHEHHE PaJIHaIbHOIO NIPUTOKA I'PYHTOBOrO NOTOKA
K BEPTUKANBHOH CKBaXKHHE:

dF
Qr =2ﬂR—‘;R—=E1r(R%—R2), (6)

me Q - pacxon @nntpannonnoro MOTOKA B CEYCHHH, YlaneHHOM OT CKBAXKHHLI Ha pac-
crome R ot ocu ckpaxuHe!, M* [eyT; E — MHTEHCHBHOCTS HHQWILTPAUMOHHOIO IIMTAHMA,
Mm/cyT; R, — paMycC BIHAHKA CKBOXHHBL, M; F — norexuman I'HpuHcKoro.
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Hurerpupys ypaBrenue (6) B npegenax or F R, HO F — 3HaYeHHH MOTeH-
miana THPHMHCKOTO Ha KOHTYpaX NMMTAHHMA M CTOKA M OT o — PaMyca CKBaXH-
Hbl 10 R, NOMyYaeM ciieyiouiee ypaBHeHHe JUIA onpeneieHns Ry :

y “
| — ©)
2Iln o —:1

rae A = . (8)
2E

IU1s OIHOPOJHOTO IPYHTA, HanpHMep, B Cily4ae KOI/ia MOANAXOTHBIA CIOMH
CITYXHT BOJIOYTOPOM, @ NPHTOK K ®J MpOMCXOIMT TONBKO MO NaXOTHOMY COI0,
nmpH riy6uHe Boabl B CKBaXHHe, paBHOH 0, umeem F e = 0;, F Ry = K, h?*/2,
rae K, — xospduinient GwibTpaumu naxoTHoro cios, m/cyT; h — riayouHa
GWIBTPAUMOHHOrO MOTOKAa B 3TOM i0e, M. TOraa npH Maibix 7o MONYYHM

A=2Kh?|Em. (9)

JIna ABYXCNOHHOrO IPYHTa, HalpHuMep, NpH rIy60KOM pPLIXJICHHH WIH NPH
[ABYWICHHOM CTPOEGHHH IOYBEHHOIo NpodwisA, B CiydYae eC/lM KpuBas jenpec-
CHM MepeceKaeT JIMHHKIO pasfiena Ciloes,

K, Qhm+m®) +K,
F. =0; F= hwv®/c;
f. 2

TOrja NnpH MajibiX 7o

2[K, Qhm+m*) + K h? )
A= = M2, (10)

e K, u K, ~ coorsercTBedHO0 KOIDPHIMEHTH QHILTPAHH BEPXHErO MAXOTHONO W pa3-
pux.nanlom NO/NAXOTHOTO C/IOCB WIH MOACTHAAOLIENO NMPOHHUAEMOIO POCNON, M/CYT;
m — MOWMHOCTL MPOHHMUAEMOIO MPOCHONA, M; h — rny6HHa mMOTOKa B NAXOTHOM COE, M.

Peurenne TtpaHcueHaeHTHOro ypasHeHus (7)oTHocHTeNsHO R, OCyuiect-
sisierca nopbopom. [lns onpenenenns R, B 3aBUCHMOCTH OT napamerpoB A H
JUIA Pa3NTMYHBIX 3HAYEHMH Fo MOXKHO MCrons3oBath rpaduxy (puc. 4). na ©3,
[IOMNEepeyHoe CeYyeHHe KOTOPBIX OT/IHYAETCA OT KPpyra, ro NPpHOIHKEHHO MOXeT
Ob1Te OnpenesieHo no popmyne

ro =17/ 6,28, (11)
rae IT — nepumerp O3, m.

JUns NOACHEHUA M3JIOXKEHHOH METOIMKH pPacCMOTPHM IpHMep onpenanemm
paccToAHuH Mexay D Ha apeHax NpH CIeAyIOLMX HCXOMHBIX AaHHBIX: K|
= 2 mfeyt, hy = 0,3 M, E = 0,004 m/cyT, cenbckoXo3aicTBeHHOE ucnonbaoaa-
HHE — TMalIHA non oBoup, AY=14,0 1/ra, C=70 p. 32 1 T np# KTyGOKOM phIX-

nenuw u 6e3 nero. B xauecrse ®J npumenens TopdomwmHTE pasmepoM 0,5 x
x 0,5 x 0,05m,Cy,=1p.3alwr.
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i = ”"5::::: o
0
A A
40 -
47 /
30 -
’ e I W1 02|a
20 /////20 s —
/4 (T4 A ="
///' A
0 i
2
I A
0 0 20

Puc. 4. I'padux mns onpesenenns R, .

Bes 2ayboxo20 pyixaenus npuh=0,1 M, 7o =0,175 M, 4 = 2-2-0,1/0,004 =
10 M? (mo hopmyne 9),Ro =1,70 M (no popmyne 7 win 1o rpaduxy, puc. 4) .
Berucnaem NV:

= 1,04.107%; M=/42.105.1,04-107¢ +1,7* =30.

70° - 14?
Torpa ;
=2l,l\K3ﬁ04 .10™¢ (2,89 + 30 + \7 1,04 -107¢ (2,89-3,0) =25 M.

Ilpu 2ayboxom peixaenuu m = 04 m; K, = 0,5 mfcyr, by + m = 0,7 m;

npunumaem kA = 0,1 M.

A

Beiuncnaem A (no popmyne 10) :

2-[0,5 (2-0,1-04+04%) +2,0-0,1%]
= = 70Mz
0,004

ITo popmyne (7) Haxopum Ro = 3,7 M, TOraa

M=+42-10°-1,04-10"¢ +3,7* = 13,7;

!

= 211/ V1,04 10°° (13,7 +13,7) +/1,4-10°° (13,7 - 13,7) = 3,7 m.

B 1abn. 17 npHBeaeHb! PE3y/IbTaThl PaCUETOB MO ONpPEeJENeHHI0 PaCCTOAHMH

mexay O3 (b,) Ha mpeHax B 3aBHCHMOCTH OT CEIbCKOXO3AHCTBEHHOTO HCMOMb-
30BaHHA OCYIIAEMOH TEPPHTOPHH M CTENEHH OKYJIBTYPEHHOCTH NMOYBLI.
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17. 3uasenmne [, AR CENBCKOXOIARCTBENMBIX KYARTYD, M

Crenens oxynsTypen{ A, m Ry,m | Osoumnt | Kapro- | 3epno-

HOCTH MOMBbI dens Bbi€
Cpeauas 0,2 2 3 3 4
Beicoxas 0,3 3 3 4 5
[px rnyGoxom 0.4 - 4 4 6
PhIXJICHHH 0.5 h) - S 7

0.6 6 S 6 8

Mnaga 3. TEXHOJIONUA CTPOUTENBCTBA AAPEHAXA
BECTPAHWEAHBLIM CNOCOBEOM

5. Cnocobbi perynmpoBaHuA 3aaHHOM rnybuHbl yknankv apeH

Opm M3 BaXHEHIIMX 1eMeHTOB pabouero o6opynoBaHnsa GecTpaHIueHHbIX
[IPEHOYKIA[INHKOB — CHCTeMa pery/iMpoBaHMA r1yOubl yxtaaku nped. Hau-
Gonpluee pacnpocTpaHeHHe NOJMYYWIH KOMHUpHbIie, BecKomipHbie H KOMOGHHHpO-
BAHHBIC CHCTEMHEI. KOHlelble CHCTEMBI XApPaKTCPHIYIOTCA TEM, HTO HX JATYHK
onpeenser nonoxexwue paboyero opraHa 1Mo BHICOTE OTHOCHTEIIBHO KOMMPHOH
JIMHHHA, OPHEHTHPYEMOH Napa/Uie/IbHO YKJIOHY JipeHbl. B xavecTse kommpa npw-
MEHAKT ONTHYECKYI0 OCbh TEOMOJIMTa, HATAHYTHIH TPOC, ONTHYSCKHH HIH Jla3ep-
HbIA JTy4, JaTYMKOM CITYy’KaT COOTBETCTBEHHO I71a3 oneparopa, uryn # ¢oro-
JyBCTBHTE/IbHBIE JN1eMeHTbl. BeCKONMHpHbIe CHCTeMbl OT/IHYAITCA TeM, YTO MX
AaTYHK QUKCHPYeT YIJIOBbIe CMeleHHA pabouero OpraHa OTHOCHTENBHO TOpH-
30HTA.

KoMGHHHpPOBaHHbBIE CHCTEMBI COYETaOT B cebe /1eMeHThl KONMpHbIX W Oec-
KONMUpHbIX cucTem. C noMouLIbIo [IaTYMKA CHCTEMBI YCHIIMTEILHOE 3BEHO mnepe-
[laeT KOMaHMb! Ha IEKTPOrHAPABIIHYECKYIO CHCTEMY JIPeHOYKJIaJIuHKa, KOTO-
pas ycrpaHser BO3HHKIIME OTKJIOHeHHs pabouero opraHa W mo uemu obGparHoH
CBA3H BO3BPAILLAeT JATYHK B MCXOMHOE MosnoxeHHe. [TpH HCnonb30BaHUK Te0M10-
JIMTA KOMAaH/Ibl YNpaB/ICHHA Ha TEKTPOrHAPABIIHYECKYI0 CHCTeMYy repejlaer
OnepaTop ¢ nomMouIbio KabesbHOH WIH PaIHOCBA3M. '

Beicoty nosnoxenus pabouero opraHa U3MeHAKOT: 1) NPHHYOMTENIBHO MNepe-
Mellas ero OTHOCHTENbHO 6a30BOro TATaYa WIK JONOIHHTEIBHOH ONOPhI, ABHXY-
LIEHCA MO MOBEPXHOCTH 3€MJIH WIH 1O JHY wenu; 2) menaa Gananc cwi Ha pa-
Gouem oprase, MO AEHCTBHEM KOTOPBIX OH B MpOLECCe [ABHXEHHA camo3arnyb-
nAeTCA WK camoBeirybnserca; 3) nepemeinas OTHOCHTENbHO pabovero opraxa
ero HWKHIOK 4acTh; 4) NMyTeM COYETAHHA NMEePeYHC/IeHHbIX cnocoboB.

Kunemarnueckas cxema IpeHOYKIIaIMMKa J10/1KHA obecneunBarb, ¢ OHOH
CTOPOHBI, YCTOHYMBOCTh paboyero opraHa M ero MHHHMAIbHYI0 YyBCTBHTE/Ib-
HOCTh K BOIMYIIAKIIMM BO3IICHCTBHAM OT HEPOBHOCTCH 3EMJTH H IIEPEMEHHBIX
CHJI, ICHCTBYIOLMX Ha pabounit oprax, a ¢ pyroi — ero ynpasigeMOCTb.

M3 womupHbix cucTeM HaubonbuIee pacnpoOCTpaHeHHe B OTEYECTBEHHOM
NPaKTHKE MOMYYWIH cHCTeMbl Ha Gaze MCMONBIOBaHMA KOIMHPHOro TpoOca, Mo3-
BONAKIIME 2ABTOMATH3HPOBATh NPOIECC PEryJIHPOBaHHA TNYOHHBI KOMAHHA.
IHAPOYCHIHTENE CHCTEMBI MMEET VIEKTPOMArHWTLI, YNPAaBIAIUME VICKTPH-

45



YeCKHM JAaTYMKOM, KOTOpbIA B3aWMOMIEHCTBYET CO CKONBIANIMM MO TPOCY
mynom. KoMGHHHpOBaHHAA CHCTeMa, COCTOAIAA M3 TAaKOH KOMHPHOH W Gec-
KOITHPHOM CHCTEM C MasTHHKOBBIM [aTYHKOM, YCTAHOBJIEHa HA [IPEHOYKIIaj-
uuxax MJI-4 u MII-12. KonupHas cHCTema CIIYXHMT VIS aBTOMaTHIeCKOoro pery-
JIMPOBAHMA TOJIOXKEHHA HOXA MO BbICOTE, a GECKONMHPHAA — [UIA €ro aBTOMAaTH-
YeCKOH yI/I0BOM CTabWIH3aLMH.

OCHOBHO# UMK/ YKJIAJIKH JIpeHaXa HauMHACTCA C YCTAHOBKH YNOPOB M M0~
CITE/IYIOLIEr0 HATSOKEHHS KOMHPHOrO Tpoca. TpOC HATATMBAIOT CIPABA OT APCHBI
Ha paccrosnuy 200 CM OT ee OCH NO X0y ABMKEeHMs MaumHbl MII-4.

JINA HATAXKEHHA TPOCA M0 OCH NMHKETAXKHOH Pa3OMBKH CTaBAT OCHOBHBIC H
NpOMeXyTOuHbIe ynopsl. Paccrosnue mexy oCHOBHbIMHA ynopamu 20 m, Mexiy
npomexyroursiMi — 10 M. Jlna ycranoskH ynopa 6e3 npeJiBapuTeILHOro onpe-
feneHusa rnyOuHbl yKJIaAKHK PEKOMEH/IYeTC IPAMEHATH CICLHATBHYI0 2-MeTpo-
BYI0 PEHKY C CAHTHMETPOBBIMH [AE/ICHHAMH. YTIOP MOXHO NOJHHMATh HAa BLICO-
Ty, PaBHYI0 NPOEKTHOH riyGHHe 1eNH Ha MaHHOM mukere Tpaccel. [Tocne ycra-
HOBKH OCHOBHBIX YNIOPOB Ha HHX 3aKPeIUIAKT TPOC, HATAIHBAIOT €ro ¢ NOMOLIBI0
neBekH, a 3aTeM HABEIIMBAIOT HA MPOMEXYTOUHbIE YNOPbI. Y CHITHE HATAXKCHHA
TpOCa 10/KHO Gbith He menee 500 H.

JUNs COKpauleHHsa YMC/a yNOpoB NPH HATAXKEHHH KONMHMPHOIO TPOCa MpHMe-
HAOT 3aIaTYMK TOJNIOXKEeHHA paboyero opraHa MalllMHbl — JIOHET KOHCTPYKIMH
BHUHMBoanonumepa. JIoHeT peryMpyer BbICOTHOE NoJioxeHHe paboyero opraxa
M CIYXMT [UIA NPENOTBPaleHHA OWMOOK H3-3a MPOBHCAHMA TPOCA NPH YBEIH-
YEHWH PAcCTOAHMA MeXOy ero ynopamu. IIpHHIMN NEHACTBHA JTIOHETA 3aKIIIO-
YaeTcA B BO3GHCTBHM Ha TPOC CWIOH, PABHOM NO BeJIHYKHE ¥ ODpaTHOM MO Ha-
NPaB/IEHHI0 CyMMaM CWI, BbI3bIBAIOIMM ero nposucanie. [Ipu HCMONb30BAHHH
JTIOHETa PacCTOAHHE MEXIY YNOPaMK MOXHO yBeHaHTs 10 30...40 M.

OcHOBHBIE HEIOCTaTKH CHCTeM Ha Da3e MCNONb30BaHHA KOMMPHOrO Tpoca:
Gonsiuoi o6bem paboT, CBA3AHHBIX C YCTAHOBKOH, HATAXKECHHEM H MEPEHOCOM
TpOoca, 0cOOEHHOB 3MMHEe BpeMs; 3HAYMTENIbHbIC NMOrPEIHOCTH B pabore Ko-
MHPHO-ILYTIOBOM CHCTEMB! BC/IEACTBHE OUMBOK NMpH yCTaHOBKeE ONOP; NPOBHCa-
HHe Tpoca M konebanua uryna. Bee 310 yacTo npHBOAMT K HecobnioieHHIO Tpe-
6yemMON TOYHOCTH YKJIAJIKH [IPEH.

3HauYMTENTBHOE CHHXXEHHME 3aTpaT TPy[a H NOBbIUIEHHE TOYHOCTH 3aJlaHHOrO
YKJIOHA JIOCTHTAIOTCA B peaysibrare npumenenus paszpaborannoi so BHUUI'uMe
CHCTEMB! [HCTAHUHMOHHOIO Pa/MOYTNPAaBJICHHA 3alaHHEM KOIMHPHOH JIHHHH BH-
3HPHON OChbl0 TeojonuTa (BMECTO Tpoca). Anmaparypa BeINONHeHa Ha Gasze
CEPHIHO BhITTycKaeMo paguoctanips 20PTII-2-4M "Jlacrouxa™. Kpome nepepa-
YX CHIHAIOB YINPpaBJIeHHS BHICOTHBIM IMOJIOKEHHEM HOXa JIpeHOYKJIaMHMKa, OHa
NO3BOJIACT OCYIUECTBIIATH IBYCTOPOHHIOK CBA3b MEX/Y ONEpaTopoM H MallH-
HHUCTOM. [IpHeM CHIHAIOB YNpaBJICHHA PAJIHONPHEMHHKOM COMPOBOXIAETCA
CBETOBOH M 3BYKOBOM CHIHA/IM3AaLMeH, CBHJCTENILCTBYIOUIEH 00 HCNpPaBHOCTH
anmnaparypsi.

CHcTeMy JMCTAaHIMOHHOrO YNpaBJieHMsA MOAroTaBNMBalT K pabore B cie-
nytowem nopsanxe. Ha paccrosnmy 10...15 M OT MecTa Havana 3aKJIaiky [ipeHbl
B CTBOpE [PEHAXHOH JIMHMM YCTAHABJIMBAKT TEOJONHMT M 10 JMMOy 3ajaor
1pebyempiit yKIOH apenst. [To reoe3nyeckoi peike, HAXOAAUIEHCA Ha HY/IEBOM
NHKeTe, ONMpeeNAT HeOOGXOMMMYI0 A [AHHOrO MOJIOKEHHSA TEOHOJNIHTa Mo-
CTOAHHYI0 ApeHoyKnanumKa. 1o ee 3HaUEHHI0 HAHOCAT METKY Ha pabouem opra-
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He. 3aTeM [peHOyKIaauMK 3ariybiser pabouuit oprad 10 Tex Nop, NOKa UEeHTp
METKH He COBMAJEeT C BH3HPHOH OCbI0 TEO/OJIHTA.

Oneparop-reofe3nct HabMoOmaeT B TEOHOJIMT, KAK BbIIEPKHBACTCH YKJIOH
ApeHb! W CIEMT 3a MOJIOXKeHHeM pabouero opraHa rno BmicoTe. B ciyvyae ero
OTKJIOHEHHA OT 3a/IaHHOH JIMHHM ONEpaTop MOMaeT CHIHAJ HA MCIOIHHTEIbHYIO
YacTh CHCTEMBbI YNIPaBJIEHHA, KOTOPaA NMOJHMMAET WIH oNyckaer paboun# oprax
Ha HEOOXOMUMYI0 BEJTHUMHY .

KayecTso BhiiepXHBaHHA 3aJaHHOrO YKJIOHA [peHaXxHoro tpybonposoja
3aBHCHT OT CTEMeHH YTOMJIAEeMOCTH oneparopa. [IpHMEHHTENBHO K HCCIIeXy eMOM
CHCTeMe IOl YTOMJIAEMOCTBIO ONepaTopa ciejlyer NOHKHMaTh CHHXXEHHE TOYHOC-
TH PEryIMpOBaHHA MM mIyOMHBI 3aKNaiKH [peHaxa, KOTOpoe OmnpejenAercs
CNeIYIOIMMH MapaMeTPaMH: O — CPeAHEKBA[PaTHYHOE OTKJIOHEHHE NMpodHIsA
[IHa OTPHIBAEMOH WIENIM OT NPOEKTHOH; Al — OTKJIOHEHHE YKJIOHA [IHA IUETH OT
MPOEKTHOr0; @ — MAaKCHMAaIbHOE OTKJIOHEHHE NMPO(HIA [HA OT NPOEKTHOrO;
N — 4HCNO OTKJIOHEHHH.

DakTOphl, BIMAKIIME HA Pa3BHTHE YTOMJIAEMOCTH OIEPaTopa, MOXHO
YCJIOBHO pa3fe/IuTs Ha TpH rpymmsi: 1) obycioBineHHsle 06BEKTOM perynaupo-
BaHuA (ypOoBeHb BHEUIHMX BO3MYyIleHWH, paboune CKOpOCTH, lym, BUOpaums
M T. 1); 2) 3aBHCAUDME OT TEXHOJIOTHM mpoluecca (WIMHA JpeH, pacCTOIHHe
MeXy HHMH, pexum pabotsl); 3) Mereoposioruueckue ycroBusA (OCBelLeH-
HOCTB, TeMIepaTypa, BHAMMOCTb ¥ T. I1.) . OcoBoe 3HaYeHHe HMeeT JUTHHA IpeH,
YTO B COBOKYIHOCTH C pabOuYMMHM M TPaHCNOPTHBIMH CKOPOCTAMM MalUMHBI
ONpefeiAeT COOTBETCTBEHHO MPOJO/KHTEILHOCTD HENpPEPHIBHOIO YTPaBIeHHA
€10 ¥ MPOJIOJDKHTEJIbHOCTD OT/ABIXA ONEpaTopa.

C uenbio M3yYeHHA peXHMa Tpy[a ONeparopa Ha OIHOM M3 06bexTOB GbUT
BBIIOJTHEH XPOHOMETPaX ero pabouero BpeMeHH B TeueHue mecty auei (tabn. 18) .

18. Xpoxomerpax pabouero aus oneparopa

[Mapamerprr KouTponsinie THK
T.49; L, m; n,mr.*
1 3 3 B 5 6
Ty 8,26 8,10 8,33 7,23 793 7,96
7',‘.p 2,21 2,33 2,36 2,33 2,53 2,20
Toex 3,06 2,46 2,93 3,05 3,10 3,02
y P 0,98 1,88 1,66 1,43 1,25 1,23
r.0 0,96 0,16 0,16 0,91 0,33 0,53
Topr 1,05 1,27 1,22 0,71 0,72 0,93
L 1750 1300 1670 1800 2080 1700
n 12 11 12 14 15 15

* T, — ofwas nponomkuTensHocts paboret MI4; T, .p — TPOMOIKHTEBHOCTS
wHcTOR pabotel; 7.,, — TEXHONIOIHYECKHE MOTEPH BPEMEHH, }x_n — [OTEepH BpPEMeHH Ha
XOJoCThie mepee3sil; T  — BPEMK, 3aTPatMBaeMOe HA TEXHHYECKOe 0BCmy KuBaHKEe MalH-
Hel; T, .. — Bpems, 3aTpauMBaeMOe Ha MOATOTOBKY M opraHMsaiMo pabor; L — obuas
JUTHHE ngm. YTIOXKEHHBIX 32 BpeMA T; 7 — WHCIIO APEH, YIIOKEHHBIX 33 BpeMA T,

ITo mpuBeneHHbIM B TaGIHIE JAHHBIM MOXHO BBIYHC/IMTH PAJL NOKa3aTeneH,
XapaKTepH3YIIMX pexHM paboTsl oneparopa:
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CPe/IHION [JTHHY OJIHOH JIPeHbI ch =L/ Zn=10300/79= 129 m;
cpenHiol0 OOyl MPOMOJIKUTENBHOCTL YyINpaBiieHHeM pabouum opraHom
MJ14

tep.y = (ZT, o/ Zn) = 1396/79 = 0,1764= 10,5 mu;

CpeLHIo paboyyio CKOPOCTh MaLLMHbI
ch_p =(ZL/ ET”,) =10300/13,96=738 m/u;
CPe[HIOI MNMPOAOIDKUTE/IBHOCTD ynpaBjienus pabouum opraHom 3a cMeHy
Tin = ZT,p [6=1396/6=233y;
CPEIHHH MHTEPBAT BPEMEHH MEXy NepHONaMH yNpaBJeHUA
To= Tp=Topr = Tr.n, _ 48,81 — 13,96 -5,90-3,09

beon = 20 M.
N n 79

3a nepwon ., , ONEPaTop JIOJKEH MOJrOTOBHTH CHCTEMY YTpPaB/IEHUA K
pabore. Heobxomumoe A 3T0ro BpeMsA BKJIKOYAaeT BpemsdA, 3aTpauHBaemoe
Ha TEPECHOC M YCTAHOBKY TEOMOJIMTA, H3MepeHne NOCTOAHHOH MIPEeHOYKIIaluHKa
H PErYJIHPOBKY MOMOXEHHA Ero MapKH.

AHAIUTHYECKHUM TNOKa3aTeJleM KavuecTBa yKJIaaku /peH npu obpaborxe
pe3yNIbTAaTOB HUBENMPOBKH ObUIO BbIOPAHO CpefHee KBaJpaTHYHOC OTKJIOHEHHE
npopuns [Ha 1LIeNM OT INPOEKTHOH KaK MeHee TOJBEPKEHHOE CIy4YaHHBIM
xonebanuam. Pesynbrarhl KOHTPOJIBHBIX HUBEIMPOBOK 43 [pEH, BBINOIHEHHBIX
B pa3jMuHbIe NepHo/bl paboyMX CMEH 3a uYeTblpe [HA, NOKAa3aIH, YTO PEXHM
Tpyaa omneparopa Gnu3ok K onruManbHomy. [IpofoKHTENBHOCTS HeMmpephbiB-
HOTO peryJMpoBaHua riayOnHBI yKNanku apeHaxa ve npesblnuaer 10...15 muH,
NpH 3TOM OCHOBHBIE NMPOH3BOJICTBEHHbIE ONEpPalHK YEpeayTCa ¢ HHTepBalaMK
B pabore Z., ,, He Gonee 15...20 muH.

CucreMa NMCTAaHUMOHHOIO paJMOYMNpaBiICHHsI HMEET PA CYLIECTBEHHBIX
HeocTaTkoB. Tak, 3amMeHa aBTOMAaTHYECKOro YIpaBJIeHHA pyuHbiM Tpebyer
NOCTOAHHOTO TIPHCYTCTBHA paQouero [iA peryjiMpoBaHMa [ITyOHHB! YKIIaAKH
gpeH. TOYHOCTD YKNAAKH NpPH 3TOM 3aBHCHT OT CyOBEKTHBHBIX (aKTOpPOB
(ocTpoThl 3peHus oneparopa, CKOPOCTH €ro peakuMu H T. 11.). C yBennyennem
JaNbHOCTH YNpPaB/ieHHs, pPa3MepOB HEPOBHOCTEH Ha TPacce, CKOPOCTH ABHKEHHA
MallMHbl TOMHOCTh YKJIa[IK¥ CHMXXaeTcd. OTpHUATENBHO CKa3bIBAIOTCA TaKIKe
HeONaronpuATHbIE METEOPOJIOTHYECKHE YCIIOBHA, YXYALIAOUME BHAMMOCTD
H ycnoBua paborsl. Bce 3TO CyIeCTBEHHO OrpaHWYMBaeT NpPHMEHEHHE TaKoro
cnocoba peryiupoBaHUA.

HaubBonee mepcneKTHBHO NpPUMEHEHHEe JIa3epHbIX CHCTEM YIIpaBJIeHHS,
KOoTOpble Onarofapsd MOHOXPOMATHYHOCTH M Y3KOHAaNpaBJIEHHOCTH IeHepHpye-
MOro H3Ny4yeHus OOGECreyMBalT AaBTOMATHYECKOE peryJIHpoBaHHe IiyOHHbI
YKJIa[KH ipeH Ha paccrostHe no S00 M ¢ BbICOKOH TOYHOCTbI0. JIaTYHKOM
CHCTEMBI CIYXHT (POTONPHEMHHMK, KOTOPBIH npeobpa3yer na3epHOe H3TyuYeHHe
B anextpuyeckue curHanst. B CCCP cepuitHo Boimyckaercs ykasarens YKJI-1,
npejHa3HayeHHbIH 1A GopmMHpoBaHHA BeepoobpasHOi B IUIaHe IUIOCKOCTH
JIa3€PHOTO H3NYYEHMs C MPOEKTHBIM YKJIOHOM, MOMAKIUMH KOMAaHMIb! YIpaB-
JIEHUA Ha 3MTEKTPOr HAPABJIHYECKYH) CHCTEMY MALLIMHBI.
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B obwveauuenun “Pazansmenuopaums’ orpabGatana B IPOMIBOJICTBEHHBIX
ycnousax rexnonorus BHUUI'MM no crpouTenscTBy mpeHaxa ¢ MCIO/b30 BaLy-
eM JjlazepHoro yka3zartens. [Ipumenenue ykasarens obecneunsaer J0CTATOYHO
BLICOKYI0 TOYHOCTH YKJIA[IKH JIpeHaxa (MeCTHble OTKJIOHEHHMA He MpPeBbILLAKT
1..3 ¢M), npH 3TOM CHMXaeTCA TPYIOEMKOCTh Takux pabor, kax pa3bmBka
APEHAXHOH CEeTH M YCTAHOBKA KONMMPHOH JIHHHM (OcOGEeHHO 3MMOM), 3 TaKkxke
YNYULIACTCA KaYeCTBO CTPOUTE/ILCTBRA.

OcHOBHBIE YaCTH J1A3EPHOrO yKa3zareNns — CBeTOM3Nnyuaresns, GoTonpHeMHoe
ycTpoHCcTBO B BHie dorovyscTuTensHON ronoBki (QUIY) u 6nox BeipaboTky
xomany ynpasnesus (BBK). @oronpuemHoe ycTpoHCTBO YCTaHam/IMBAlOT Ha
aperoyxnauuke. OHO NO3BONSAET 3a1aBaTh TPeDYEMbIH YKIJIOH Ha paccrosiiue
1o 500 M; MHHHMaTBHBIA yron Haksowa Jiyya 0,0005.

lpu pabore GecTpaHileHHOTO JIPEHOYKIAMMKA € Hcnonb3oBankem YKJI-1
CBETOM3/TyuaTeNb pacrnonarawTt Ha paccrofnuu 30 M OT Hayana JApeHbl clieBa or
ee ocH. C uestbio NpaBwIbHOrO O PUEHTHPOBAHUA J1yYa MEXAHH3IMOM peryInpoOBKH
COBMEINAIOT MO BBICOTE Ha GOTOpeHKe OCh BHIHPHOH TPYObl CBeTOMAINYyuaTENA
¢ MeTKOR Ha paboueM oprase NpeHOYKJ/IAIYMKa (pacCTOfHME OT HOCKAa HOXa
no ueHrpaibHoro doronmonz) . PoTOpeHKy B 3aBHCHMOCTH OT CXEMbl YKJIAJIKH
MOMElaoT Ha [HO YCTbA JIPeHbI WIK Ha BepX TpyOm kosuexkTopa. Ilpun asuxe-
HHH [IPEHOYKAMMKA HOX aBTOMATHYECKH 3arnybnserca 10 TOoro MOMeEHTa,
MoKa UCHTpanbHLIH doTomMoj He Oyner BBesieH B CBETOBYI0 IUlockocTs. B npo-
uecce paborsl rayOMHa YKNAIKH peryyMpyercs aBTOMAaTHUYECKH M0 KOMaHIam,
MO/IaBaEMBbIM M3NTyyaTelleM.

Jina peryMpoBKH IMPOMIONIBHOIO YIKJIOHA JIpeH W OMEPaTHBHOTO KOHTPONA
KaueCcTBa MX YKJAJKH NMpH GCCTpaHIIeHHOM CTPOMTE/IbCTBE [PEHaXa MOXKeT
6b1Tb Mcnone3osad npubop IYJI-3A, B KOTOPOM NPHHIMIT HCITOJIB30 BAHHA OTITH-
YeCKOro Jlyya Halues JanbHekiee pa3BHTHe.

Yerpoierso [TYJI-3A obecrieunBaer aBToMaTHyecKoe BhINOJIHEeHHe npodwis
ApeHsl B BCPTHKAIBLHOH TUIOCKOCTH MO 3a/JIaHHOH NMPAMOH — TOPH3OHTAILHOK
WIK HAKJIOHHOW — C TOUHOCTHIO Bhilie 15 Ha pacctosuue 10 600 M (B AHEBHBIX
YCNOBHAX) .

[IpuHuMn fneAcTBUA ycTpodcTBa (pHC. 5) OCHOBaH Ha NMPHMEHEHHH OTITH-
yeckoro snyya 1 ¢ GosbuIMMm yriiom pacTBOpa, MOAYJIHPOBAHHOIO 1IBYMA pa3iin-
HbIMHM YacToTamu [, M f, Takum oOpa3om, 4TO Ha ocH nyya obpasyerca pe3ko
BbIPaXEHHAA PaBHOCHTHAIIBHAA 30HA.

B ycrpoiicree npeaycMoTrpeHo npucnocobnienne juia pyvHOro YnpasjieHHs
ABIKEHUEM MAIIMHBI 1O 33JaHHOMY HANPaB/IeHWI0 B FOPH3OHTAILHOH TUTOC-
KOCTH; JeHCTBHE NMPHUCNIOCOOICHHMA OCHOBAHO HAa Pa3IMYHOH OKpacKe NMpaBoH

H JIEBOH CTOPOH BHIIMMOH YacTH J1yva.
OGBeKTHB NIPHEMHOM YacTH 2, CKpeIUIEHHBIH ¢ pabouMM OpraHoM MalliMHbl,

NpH CMEILEHHMH JTy4a C OCH BBIJAET MICKTPHYECKHMH CHIHAI COOTBETCTBYIOLIEH
NONAPHOCTH, KOTOPBIH MOCHE YCWICHHS BO3JeHCTBYeT Ha pabouun opran J
MAllIMHB!I ¥ BO3Bpailaer o6beKTHB B PaBHOCHIHAIbHYI0 30HY. Takum obpasom,
paboumit OpraH aBTOMAaTHYCCKH BbINOJIHACT NPOGHIL APEHbI 10 NPAMON, Napa-
nensHOM ocK Jiyva. Boaurens, Habmoian 33 UBCTOM JIy4a, MOXKET BECTH MALLMHY
10 33/IAHHOMY HaMpaBJICHHIO.

Bnaropapa WCMONB30BaHHI0 HHGPAKPACHOID MOJY/THPOBAHHOIO Jiy4a M
HAIKYHIO B IPHEMHHKE OHOTO (oToIeMEeHTa TOYHOCT, paboThl YCTPOHCTBA He
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Puc. 5. Cxema neficreun npubopa MYJI-3A:
I — omrmuueckuit nyy; 2 — npuemHas vacts; 3 — paGoumit opran ApeHoy KIaINKKa.,

3ABMCHT OT BO3/IEHCTBHA NMOCTOPOHHHX MCTOYHMKOB CBeTa (Hanmpumep, CONIHUA) ,
HAKJIOHOB M KOjeGaHui MallMHbI, 3 TAKXe OT cTapeHusa oroanementa. Ornu-
uuTenbHan ocobennocrs cxembl ycrpoicrea [1YJI-3A — Bonsiuas 30Ha ynpasine-
uus (kpyr amamerpom Gonee 12 M) npu MaIoH MOIIHOCTH HCTOYHHKA CBeETa
(20 Br).

KommiekT yCTpoiCTBa COCTOMT M3 [IBYX OCHOBHbIX YaCTeH: yNpaBifoien —
CTAUHOHAPHOI'O NPOXEKTOPA ¥ NMPHEMHOM, YCTaHAB/IMBAEMOH Ha APEHOYKIIaIuH-
xe. [IpoXxeKTOp yKpelieH Ha Tpexore, CHab)XeHHOH MOAbEMHBIM MEXaHH3MOM
JUIA YCTAaHOBKHM OCH TNPOXXEKTOPa Ha 3aJlaHHYl0 BbICOTY. BHICOTY YCTaHOBKH
POXKEKTOpPa KOHTPOJIMPYIOT MO HHBEJIMPHOH peHKe C MOMOLUbK BMOHTHPOBAH-
HOH BHEro BH3HPHQH TpyOkH. Jlia npunaHMa xenaemoro yrjia HakJoHa Ha
NMPOXKEKTOpe MMEETCA YPOBEeHb, HAKJIOHAECMbIH ¢ MOMOLIBIO PeryJIHPOBOYHOIO
sHHTa. [TPOXKEKTOP MOXHO MMOBOpPaYWBaTh B TOPH3OHTAJIBHOH TUIOCKOCTH C
oTcyerom yrnos no aumMOy. K TpeHore kpenurcs Tak)Ke MyNbT YNpaBJIeHHA
IPOKEK TOPOM, NOAK/IYAEMBIH K HCTOUHHKY NUTaHHUA.

[IpueMHas 4YacThb COCTOMT M3 HENOCPEACTBEHHO NpPHEMHHKa (MMeroLuero
ceetopunbTp, 00beKTHB M (OTOINEMEHT), YCTaHaBIMBaeMOro Ha pabouem
OpraHe MauMHbl, ¥ NyJIbTA YIpPaBleHHA, pasMeElleHHOro B KabuHe BoaMTensA.
Ha nynbre Haxouures TakXkKe U ycunutens GoToToKa.

C nmomMoupio rubkoro xabens npueMHHK COEIMHEH C MYJIbTOM YNPaBJIeHHA.
K nymsTy nomsenmensi ewie aBa kabens: OOMH JUIA NMTAHMA NPHEMHON YacCTH
OT CeTH MalllMHbl H BTOPOH — IIO/IAIONIMK HA NEKTPOMArHUTH FHAPONpPOBO/A
YNpasJsiouMe CUrHaisl 1A MOAbeMa WIH ONyCKaHua paboyero opraxa.

Texunyeckan xapaxrepucTHka ycrpoicrsa MYJI-3A

JlansHocTs neHcTBHA, M 600 (me metiee)
TounocTs 3ananua yKiona, cm t3 .
Ycranapnusaemeiit yxiion, rpan +0,035 (¢ TouxocTsio 15 )
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Inamerp o6BeKTHBE IPOXKEKTOPA, MM 65

KpatHoCTL yBOJIHYEHHA BHIUPHOR TPy 6Ky 14
Monmocrts, norpebnsemas nmpoxexTopom, Br 30 (He Gomnee)
(6B, SA)
I"aGapumHiie pa3mMepsl MPOXKEKTOpa, MM 250 x 160 x 160
Macca npoxextopa (6e3 Tpenoru), kr 45
Ilramerp o6beKTHBA IPHEMHHKE, MM 40
Mone 3penun npHeMHOR HacTw, rpaj 6
I'abapuminie pasMepsl IPHEMHHKAE, MM 110 x 120 X 60
Macca npuemHnka, Kr 1
TFaGapuminiec pa3Mephl MyAbTa YNPABIICHUA, MM 220 X 150 X 100
Macca nynbra, Kr 4

Moumocrs, norpebnfeman mpueMHoR wacTeio (6e3
ATEKTPOMArHHTORB) , BT 10 (13 B, 0,75 A)

Ina noonepanMoOHHOro KOHTPOIA TOYHOCTH BbITIONIHEHHMA TMPOJIONbHBIX
YKJIOHOB f1peH pa3paboranb M onmpoboBaHbl B IMPOH3BOICTBEHHbIX YCIOBHAX
nsa crniocoba. llepBbid npeaycMaTpHBaeT HCNOJIb30BaHHE CNEUMAIBHOTO MpH-
cnocobnenua. Ha croikax tpyboyknanumuka BHYTpH paboyero opraHa MOHTH-
PYIOT LUTAHI'Y, HaxXOOAILYIOCA B IUlaBaloleM MonoxeHuu. HWwkHuit ee xouen
CKPEIUIAIOT C PE3HHOBBLIM MMPHKHMHBIM POJIMKOM, KOTOPbIH OITHPAEGTCA Ha Jipe-
HaXHBIH TpyDONMpOBOA M NBHXKETCA NO Hemy Bmecre ¢ pabounm opravom. K
BEPXHEMY KOHILY LUTAHTH NPHKPEIUIAIOT Fe0/Ie3HYECKYI0 PeHKY, N0 KOTOPOH ue-
pe3 onpefiejieHHbIe PaCCTOAHMA CHHMAIOT KOHTPOJIbHBIE OTCYeThl (puc. 6). Ilpn
BTOPOM cnocobe TOYHOCTH BbIIEP)KUBAHHUA YKJIOHOB OTIPCACHAIT C NMOMOUIBIO
sewrex (mHoK 1,5 M aMameTpom 5 cM), YCTAaHABIMBAEMbIX HENOCPEACTBEHHO
BCIE[l 32 MPOXOX/IeHHEM paboyero Oprava [IpeHOy KM Ka B MECTaxX KOHTPOJIb-
HBIX OTMETOK. HHXKHMH KOHEW BELUKH CTaBAT Ha TPYDONPOBO/L, ¥ CMBIKAWLMHCA
FPYHT IUIOTHO 3axumaer ee. [IpH HCIIONHUTE/IbHOH HHBEJIMPOBKE IreOe3HYCCKYI0
PEHKY YCTaHABJIMBAIOT HA BEPXHUH KOHEll BelKH.

Haubospliasn TOYHOCTH BbIJICPXKMBAHHMA 33/JaHHOMO YKJIOHA OTMEYae¥CA NpH
pabore jpeHOyKJIA/NMKA MO TEXHONOTHYECKOH CXeMe OTKPBITBIH KaHal —
apeHa. [Ipu cxeme 3aKpbITHIH KOIUIEKTOP — JIpeHa MHOTrAa HablIoNanTCA OTKIIO-
Hewusa. [losromy npuamox s 3arnybnenus paGouero opraHa cieflyer oTpbl-
BaTb C BbICOKOH TOYHOCTHIO.

LLLULL LR T
-, -,

Puc. 6. Cxema KOHTPOA MPOSIONILHLIX Y KIIOHOB JIPeH :

! — wrranra; 2 — reonesuveckas pefika; 3 — mpwxuMHON pormak; 4 - npeHaxHas TpyGa;
5 — TeonoMmMT.

52



edoy WOnAIT K HONYIH
SIUuoX eI -Hr Enpadowen ‘edordauuoM

duwoou K 3009Mody g eNSOdHIEHH KEHIUALHHIOUD Y

Hox
Hody K edonior -god M WOLHIWADLOHH WIIDOh
-uoxM eI A  off -Heowoas ‘goxrauid sunadowey

BOMPOHHL KHH
wady mirreIif oy 2dowen ‘diowoo ymmswelcng
wongodA 5 UM

-god M i gad ‘eLHOWAdIOHM O

20edl  -OMOORHEIOAI OIITIONOL O IHH

W) ()7 33HaW oH
einAdl xoud cuoHIAWAL Winmoundn BHHMUOL (r9d0u
-0l 19HKAHM ©/ JOHIW IH BIIMLD 10 WOE MOOLON IHH
AMmawd (9gAdL MIRALY MHMMLOL /, 29u0Q 9H gAdL
EHHIMIWD (W 7 20100 9H XEXIMLD & rdocee morotex
-0Auox 9K HamuedL eHY 19HOINIA arHLedQo ‘W ¢'0F U
-0Q 9H OHELM € BdOLNILLON MO0 KHHIHOLMLO WD § 9l
-0Q 9H HOMHEdL BHY KHHIHOINLLO JMKINW ¢ $000'0+
291109 9H BHOINIA osorqIorod 10 BHEOHOIMLO

Wil

UOQ IH HHHEOLIOEd KHHIHOIILO ‘W ()] 22U0Q 9H HW
-edous Amxaw anHEoLdoed (W 7'() 29L0Q 9H IHEL € ML
-OOHEIHHLOWEAL LO KHHIHOINILO ‘WIW § 2d1/0Q 9H Bo0dL

olordrHuoyd godoud XI9GHEOHOO IML00IME KHHIHOINLY)
WO € goaradeed ‘rmody ‘HALEWH ‘dogu.1odolt LIOWH 9H

=WUOU 9K 1994AdL {WITHHEY WITHINI0dI 91EE0EIOII L1000
MHXUOY BOLRIIY XMHIUALHHKINO0Y W gAdi rdoweeg

o£ 99U0Q 9H HOIDIA YraHhadonon (WD ()7 99L0Q oM

edOIMOLIION BXIRINI L

eo0dl OJOHAHUON EXHOHRID L

gorrendarew xrixerady eXERLOOY

wigodunel auwdo)] -odowen dIOWOO HIHIUEAEHE HOLOOHEOJOH BLOOIME W § QOHOW OH I9d0UON BHHAM sordy exaodunel]]
doardeed 91aWH BHXLOY OH
QAdy 1 HOMYOHHU BEMH W@OE €H BMhOLOQO ‘WO C 30HIW 9H 09AdL BH ILHIL ML
~LOWQO 210U H Off -odower ‘diowoo grmaweleng -radxadou ‘et 7 99HW 9H WO E Tredeed vH woornod]] WOE 94dL exiiomg
eaELO9IRIHOALD
suodinod ¥wadg | suodinod oalowadd H gooou) | AR15aneX M dMWIKrardady ‘KHHREOQIdL IIHEOHI() HHITedoUIO IHHRHOHIWHEH

exeRadl O10E0IEWLIENY BRLIIILHOALY BRLOOhEN ¥KIOdiHON OJONRHONNEdILOOU BEWAX)) *6]



IDNI0RE LO0]]

X 0]

A sumLwdodo
a0 B saoonodn g

readYr ot

WO (€07 YOLOOME MHIRE KILIEERL
00 HOXIIOY PoomEEdL B WONWERAI IEH INUMIRE IUDO]]
WOE HONIOWQO 5 HOM

edordauLON
pomueds H €oxwERdL EXUMOEE
MHadY YOHKOHHIIO HIMM

drowo0 grangire ey -mALLIRE LOREINLAEE ORLOLT 9QAdL Xoroenk yosonHo)y] edorNauuon eoLoH suHoLwdodO

WK 7 99U0Q 9H HHHX K100
€ docee WO (O 99OHOW OH BURHEX WOHY WeH 1MgAdL ey

WOILANI ‘YONHOHHL KHH oMuomgeadn ‘Meady HiM edOLMALION BHOIIA OJOH
Adowen ‘drowoso yramaueleng -1100dlOHIW OH LLINQ HOWUOY 1MQAdL YORILLOA HOIDI L

EJLOMMOANOY 9H MHOIMA orHLed
Q0 ‘W §'()F 29U0Q 9H SHELU € MHIAY HOO IHHIHOLMLO

MEady (WD 73 90110 9H MEIdY EHHOHOINILO OMKHLOW 60000+

MgAdy MM

vdomorron  w0A  odloyodisg

-reIiA sooomnodn g eXEOodHIR EHH ¥RHILOdLIHOY 29110Q 9H BHOINA QIoRTuONodl 1O OHHIHOINL) 9Ady exmeIDL L
vdorxairon g
exwEHdn -Ady exdo’ am9E WO (TS TH 4L OHXUON eXWrHdL
miEr9do aus0]] goxiauAd suradowe)] OHY ‘W ()'C 20HOW OH BHHLN ‘W §'() SOHOW OH BHHAM gowxndu exandip
eaLOqIIHOdLD
BuodiHoN ¥wodg | ¥urodiHoM ofIoMRdo M QOoOIY) | AGIOIKEM X AMWINLERLIRdl ‘KHHEEOQIdL OIMHEOHI() HHITRdILI0 JHHEEOHIWHEH

annaxvopodyy



OcHOBHBbIE NPUYMHBI OTKJIOHEHHH B TOYHOCTH MPOKJIAJIKH [peH: HaIHYHe
Ha Tpaccax GONBLIOro KOJIMYECTBA KAMEHHCTBIX BKiWueHuH (paamepom Bonee
30 cm), kpynueix (Gonee 30 cM) [peBecHBIX OCTAaTKOB WM PE3KO BbIpaxeH-
HbIX HEPOBHOCTEH; TNpH BWKEHHWH MAlUMHbI C MOBbILEHHOH CKopocTbio (6o-
nee 800 m/4), oueBmaHo, 3ana3jpiBaeT cpabarbiBaTh rMAPABIHYECKass CHCTeMa
CJICKEHHA, HECKOJIBKO CMELAETCA HOX MO BBICOTE BO BpeM#A YCTAHOBOK JIPEHO-
YKJIauMKa, OCOOEHHO Ha rpyHTaX ¢ HU3KOH Hecyled cnocobHoCThIo.

[Ipu Gectpaniueinom cnocobe GopmHpOBaHMA ApeHaXHBIX TpyOGonposo-
[10B HEBO3MOXHO BH3ya/IbHO KOHTPOJIMPOBaTh YKJIANAKY TPYD M CBOEBpPEMEHHO
HCIpaBJIATL JleheKThl, MOITOMY K paboTe CHCTEMbl BbIJICPXHBAHMA 3aJ1aHHOTO
YK/IOHa H TpyBOYKIIaoYHbIX MEXAHH3MOB MPeIbABIAIT NOBbILIEHHbIe TpeboBa-
HUA.

OcHoBHbIE aKTOpPbi, BAKHAKILUKE HAa KOHEYHYI0 TOYHOCTh YKJIAAKH ApeH,
creayoummMe: 1epOpMauMA rpyHTa NOJL ONOPHOH JIbIXKEH NPH ABHKEHHH JIBDKH
MO AHY WWENH; TOUHOCTh (POPMHUPOBAHUA N10KA OTHOCHTE/IBHO KOMMPA H Y KJIA[lKH
Ha Hero TpyD B aApeHaxHylo IMHMIO;, cnocod crabwin3zaumu nonoxeHus rpy6
B JIPEHAXXHOH JIMHUM cpaly nocsie MX yxknankH. [locneauuit paxrop npuobpe-
Taer ocoboe 3HaYeHHMEe NPH BCKPBITHH JIPEHOYKJIAAYMKOM BOJOHOCHOIO COSA
B HEYCTOHYMBBIX IPYHTaX C BbICOKHM ypoBHem crosnua Boa (0,7..0,9 m yan
[IPEHOR) . 3/1eCh MOJ [eHCTBMEM BHICOKOrO HAMopa BOMAbl B NMPHIPEHHOH 30HE
U1aCTMAccoBbIe TPYOb! MOryT BCIUIBITH, T. €. HAPYIUHUTCA HX NPOJONLHAA YCTOH-
YHBOCTb. ITO ABJIEHHE OOBACHACTCA TeM, YTO MPH NPOXOJE PEXylero HoXa
pabouero opraHa B HIKHEH YaCTH LUEJIM Ha HeKOoTOpoe Bpema obpalyercs cBo-
Bo/Has 10N0CTh, MIHOBEHHO 3anOJIHAeMasn BOJIOH U IPYHTOBOH CyCNeH3HeH.

B Muuypunckoi [IMK ob6bvenunenus "JIeHMeIHOpaUMa™ MCNBITAH pauMo-
HaNbHBIA CNOCO6 CTabWIM3aUMM NMOJIOXKEHHA TUIaCTMAccoBbIX TpyD nmyTem npu-
CHITKH MX IPYHTOM, CPe3aeMbIM CO CTEHOK LUE/IH CNEeUHAIbHBIM MOAPe3aouHM
YCTPOHCTBOM, MOHTHPYEMbIM B KOHLEBOH yacTH Tpyboyxnamuuka. [Ina ymwior-
HEHMA TPYHTa Hajl LUEIBI0 JIOCTATOYHO OJIHOrO NPOXOJa I'yCEHWYHOro Tpakropa
knacca tarn 100 xH. [Ipu 2TOM IUIOTHOCTE TpYHTa, 3aKphIBAIOLIErO LUeNb,
HCKJIIOYaeT CKBO3HYI0 (HIBTPAUMI0 TMOBEPXHOCTHLIX BOJ. YCTAHOBJIEHO, YTO
CpenHaAs MJIOTHOCTb TPYHTZ B TAKOHW LUENH Ha riybune 25 CM OT NMOBEPXHOCTH
MeHbIIIE IUIOTHOCTH TPYHTa eCTECTBEHHOW CTPYKTypbl B cpeaxem Ha 15...20 %.

PeaysibTaThl H3MepeHHH NOKa3anH, 4to Haubosnee onacHblii MOMEHT — OfHO-
OCHOE C/1aBJIMBaHHE TPyObI B C/Iyyae CMbIKaHMA CTEHOK LUEIH Cpa3y nocie Bbl-
xona Tpybnl M3 yknamuuka. [lpu wmpune wenu 160 MM N0 NHHHM KOHTaKTa
Tpybbl C ee CreHKamu nepBoHavaibHoe faBsieHue nocruraer 0,4..0,5 Mlla,
3atemM No mepe yaaneHus pabouero opraia OHO YMEHBIUAETCA 32 CYeT pellakca-
LMK FPYHT2 M CHHOKEHHA [IMHAMHYECKOTO BO3/1EHCTBHA CHJI PE3aHMA.

TounocTs GOpMHUPOBAHMA J10XKA [IHA LIETH OTHOCHTE/IBHO KOMMPA ¥ YKIAAKH
Tpy6 obecneunBaerca HanexHoH paboTOH crneasAiel CHCTEMbI APEHOYKJIa/IYHKa,
KOTOPYI0 NEPHOIHYECKH TIPOBEPAIOT M HATDKHUBAIOT NMYTEM TILATENbHBIX KOHT-
POJIBHBIX HUBEJTHPOBOK NPOJIONIBHOIO MOJIOXKEHHA APEHAKHBIX JIMHUA.

B 1abn. 19 npusenena cxema noonepauHoOHHOrO KOHTPOJIA KayecTBa CTpOM-
TeILCTBA IU1ACTMACCOBOIO IpeHaxa.



6. TexHonornyeckme cxembl yknagkw GecTpaHWenHoro ppexnaxa

B 1978 r. Ha o6bexTax mMennopauus B JIeHHHI panckoi ofnacT# IPOBOIMHIH
HCC/TE/IOBAHHMA C LE/TBI0 YCOBEPLIEHCTBOBATL TEXHOJIOTHIO CTPOKMTE/ILCTBA 3aKPhI-
TOro apeHaxa apeHoyknanyukom MJ14 B arperare ¢ rarayom MJ1-5. [IpH BrIGO-
pe 00BEKTOB YUMTBIBAIH Cleywuume TpebOBaHMA: THIMMYHOCTL NPHPOAHBIX
YC/IOBHH CEBEPO-3aMaJHOH YacTH CTpaHbl; IUIOWAAb OCYLUeHHA He MeHee
150 ra (yuis McCeNOBaHKA B OCTATOYHOM OObeMe) ; HAIKMUKE rpyHTOB PA3IHY-
HOro MexaHuyeckoro cocrasa (rabn. 20).

20. XapaxTepHcTHK2 OGBEKTOB HCCACROBAHMA

OnuITHO-NMPOK3IBOMCT- Penved Mexanuyeckuh co- | [UtuHa aped, m | 'nyGuxa
BEHHBIM YHaCTOK CTaB I'PYHTOB YKIULKH, M

"Cwruuo " HuaauHbIA CyriecH, NCCKH, 120...150 08...1,2
CY I'TIHHKH

"KpacHooacpHuft™ PaBHHHH LIl Cy ImHHKH 100...120 08..1,1

"lerponcxkuft™ w Cynecu, necksu, 100...120 08...1,2
Cy I'JIHHKH

"Kurkoso-uentp” Hu3uHHBIA Cyrnecu, Cy ITIHHKH 130...150 09...1,2

lMpumevanua. 1. Omioxenns — o3cpHO-TIEIHHKOBBIE. 2. UHCI0 CMeEN, B KOTOpBIE
NpoOBOAMICA XpoHOoMeTpax, — 10...20.

B npou3Bo/ICTBEHHBIX YCIOBHAX ObutM OnpoBOBaHbBI TPH TEXHOJIOIHYECKHE
CXeMbl, IpH 3TOM ODeECneUHBAIH OJIMHAKOBBIE YCIOBHA paboThl [1PEHOY KI1auu-
Ka (nojroToBKa TPacc, HAIMUME JIPEHAKHLIX MAaTepHAIOB); (PHKCHPOBAIH
eXEIHEBHY 0 CMEHHYI0 BbIpabOTKY MAlMH M MEXaHH3MOB; BbIMOJIHAIK NOOIe-
PaUHOHHBIH XPOHOMETPaX TEXHOIOIMYECKOro npouecca, a takxe Qororpaduu
pabouero AHA APEHOYKIANOYHBIX H KOMIUVIEK TYIOUMX MALIMH.

[To nepeo# TexHomoruueckon cxeme (puc. 7, @) npeHax yksanmsaiwor Ges
KOJUIEKTOPOB C BbIBOJOM KaX/I0# J1PeHbl HEMOCPEACTBEHHO B OT.CPbIThIH KaHaJl.
PaboTp! HAYMHAOT C YCTAaHOBKHM KOIMPHOIO TpOCa M MOArOTOBKH MallIHHbI
(nepeeayt Ha apeHy, ycraHOBKa OyXTHI IUIACTMACCOBBIX TPYO M pyJ1IOHA 3aLMTHO-
buibTpylomero MarepHania Ha JpeHOYKJIAuMK, 3arTybnenne paboucero opraxa
B KaHaj, 1ojiaya KoHua tpy0Oui yepe3 nanpasnsawume konbua 8 Bynxep Tpybo-
YKJIaJIYMKa C BBITYCKOM Hapyxy Ha juinny 0,5...1,0 M).

Ilpn pabouem xone npenoywsajumka Tpyba cxomur ¢ Byxrojepxarens,
MOCTYNAeT B H3OJIAUMOHHOE YCTPOHCTBO M Jlasiee — uepe3 GyHkep B wens, 0b6pa-
3yemy10 paboYHM OpraHom.

Orpesxu 1py6 npu "oxonuanum’ ByxTbl (WM NpPH YAAIEHHM YYaCTKOB C
nedeKTaMH) COCMHAIT My)TaMu MPOMBILLUTEHHOrO K3rOTOBICHUS WIK NPe/Ba-
PHTEIBHO Hafpe3as KoHub! TPy Ha umny 20...25 cm.

HUcrox npenaxuoro tpyBonpososia GopmupyoT 10 Bbirybnenus paboyero
oprana. TpyGy ob6pe3aor M 3akpeiBawT 3arnylikoi. B mecte Bnajenus xax-
JIOH [IpeHbl B OTKPBITHIA KaHal ycrtaHasnuBawot yctee. [lpemnaraercs koHcr-
PYKIMaA 00/IErYeHHOro YCThA M3 IJ1aIKHX 1U1aCTMAcCOBbBIX TPYD.
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Puc. 7. TexHOMOIHYECKHE CXEMBI Y KJTAJIKH [ApeHaXa:

@ — ¢ BHITYCKOM KaXJOR [IpeHb! B OTKPHITHA KaHan; 6 - C BRINYCKOM B 3aKPhIiThifl KoJI-
nexkTop M 3arnybnenuem paGouero oprana JpeHOyKIaIMMKA Yepel NPHAMOK, 6 — ¢ 3a-
rmy6Gnennem pabouero opraHa; —-— XOJNOCTOH XOI HpeHoyknanuuka; — paGoumit xon
JpEHOY KJTANHM KA.

ITpuMeHeHHe TaKOH TEXHOJIOrHYECKOH CXeMbl MOTPeOOBANO BHECEHHA HIMeE-
HeHHH B npoexTHble peutenus. ITo cornacoBanmio ¢ mHcTuTyTaMu CesHUMTuM
# JlenrunpoBo/ixo3 Gbu10 MOKOOGPaHO HECKONBKO 06GBLEKTOB, Ha KOTOPBIX B IUIa-
HOBOE MMOJIOXKEHHE OCYLUMTLIBHON JIPeHaXXHOMH ceTH 6butH BHECEHB! KOPPEKTHBBI,
MO3BONAIONUIME BHIBECTH KAXMAYI0 JAPEHY B OTKPBITBIH KaHaj, NPH 3TOM JIpeHbl
IPOEK THPOBAIH MaKCHMA/TbHO BO3MOXHOM JUTHHBI. Beero yennoynsim cnocobom
Obu10 ynoxeHo 39 KM [peHaxa, CPeHAA NMPOH3BOJIMTEIBHOCTD APEHOYKIa/IqH-
Ka 3a cMeHy cocraBwia 1950 m.

OCHOBHBIE NMpPEeMMYLLECTBA HOBOH CX€Mbl M0 CPaBHEHWI0 C INPHUHATHIMH:
paboTa ApeHOYK/Ia[YHKa TEXHOJIOrHYECKH He CBA3aHA C IPHMEHEHHEM MeXaHW3-
MOB JUIA YCTPOHCTBa NPHAMKOB; BO3MOXH2 OLeHKa paBoTocnocoGHOCTH Kax-
JIOH NpeHs! B TeYeHWe BCEro nepuosa IKcrutyaraiMd. OCHOBHbIE HEIOCTATKH:
YBENTHYEHHE NMPOTAXKEHHOCTH OTKPBITOH OCYLIMTEJIbHOH CeTH; HeoOXOaMMOCTh
ycTpoicrea GONBLIOTO YMCIA YCTHEB; HeNpPOM3BO/MTENbHbIC 3aTPAThl BPEMEHH
Ha mepee3/] K Havaly ApeHbl, KOTOpbIe, MO JaHHBbIM HccneoBanun (Tabn. 21),
cocrapnAwT 00 22 % BCEro BpeMeHH CMEHBI.

[To Bropol TexHonorwyeckom cxeme (cMm. puc. 7, 6) 3IKCKaBaTOpoMm
ITH-202A yxnaibiBaT KOUIEKTOP H3 FOHYAPHBIX TPYD, 3aTeM OJIHO- HITH MHO-
FOKOBILUOBBIM JIKCKAaBaTOPOM pa3pabaTbiBalOT NPHUAMOK JUIHHOW S M UiA 3a-
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21. Bananc cMEHHOrO BPEMEHH MPH CTPOHTEILCTRE ApeHaxa
aperoyxknaHKOM M4 no pasnHIHBIM TEXHONOIHYCCKHM

cxemam (cm. puc. 7), %

TexHonoruyeckas cxema
lMoxka3arens

a (7] 8
Yucroe BpeMs yKIAIKH K} | 25 38
[ToBOpoOTH ¥ mepec3ibl K Hauanny [ApeH 23 20 9
Ycranoska 6yxr tpy6 H pynonos 3OM 9 7 12
3arnyGnenne paboucro oprana u 3anpaska Tpy6 B Marmmy 7 8 8
Yerpanetine nedex1oB Tpy0 M HIONAUMH 12 9 9
Coemunenne Tpy6 7 5 8
Becero 89 74 84
TO u peMOHT MaltHHbI 10 8 11
[IpocTou Mo OPradKuIaANHOHNBIM IPHYHHAM 1 18 5

riny6nenus pabouero opraxa npedoyknaguuxka MI-4. Inybuna npuaMka AOCTH-
raer BepXHeH TOYKYU KoJieKTopa ¢ Hegobopom rpynra 5...10 cm. [Tocne 3arny6-
NeHHa pabouero oOpraHa OJHOBPEMEHHO C YKJIAJKOH TpyObt nopabarbiBaior
MPUAMOK BPYUHYIO H MIPHCOEIMHAIOT IPEHBI K KOJUIEKTOPY.

[To 3toit cxeme BbUIO YNOXKEeHO 32 KM ApeHaxXa Ha ABYX obbekTax. Cpeuas
CMEHHAA NMPOU3BOAMTENIBHOCTS cocTaBmia 1560 m.

K OCHOBHBIM HEJOCTATKAM BTOPOH CXCMbI CNIEyeT OTHeCTH: Heobxomu-
MOCTb HCIMOJIb30BAHMA [OMOJIHUTEIBHOTO MeXaHH3Ma Ul OTPBIBKH NPHUAMKOB
H TEXHOJIOTHYECKAA 3aBHCHMOCTb OT HEro JIPeHOYKJIaJNMKa, yBelHyeHHe obbe-
Ma pY4YHBIX paboT nMpH MOJCOeIMHEHWH JIPEH K KOJLIEKTOpY, OCODEHHO B Heyc-
TOHYMBBIX IPYHTAaX; 3HAUKTEIbHbIC HENMPOM3BOAMTE/IbHBIE 3aTparhl BPEMeEHH Ha
nepeesast K Havany papesnt. [fo manHpiM XpoHomerpaxa, npocrou MII-4 u3-3a
HEMCIIPABHOCTH MEXAaHH3Ma, BbHINONHAIIIEI0 NPUAMKH, a TAKXKE M3-3a 06pyiie-
HUA B HUX rpyHTa cocrannsaot 10...12 % cMEHHOro BpemMeHH.

Jlna ycTpaHeHua HEJOCTaTKOB, NMPUCYIMX oBeum cxemam, Bpina paspabora-
Ha ¥ onpoBoBaHa Ha obbexTe "CHIMHO NPUHIMIMAIBHO HOBAA CXEMa YKITa[IKH
IUIaCTMACCOBOr0 jpeHaxa OecrpanmeitisimM cnocobom (cm. puc. 7, 8). B orm-
yHe OT ODIENPHHATON CXEMBI 3aKPHITHIH JAPEHaX PEKOMEHJIYercs BBHITIONHATE
ceflyrouM 06pazom: CIHpaTbHBIM COCOBOM yKiafbiBaTh ApPeHbl MAlUMHOH
MJI-4, a 3arem skckaBatopom ITII-2025 — komIeKTOp C OIHOBpPEMEHHLIM
MOJICOE[IMHHEHHEM K Hemy JIpeH.

[Tpu yxnanke KONIEKTOPa IKCKABATOP paspe3aer paHee YJIOXKEeHHYI0 TpyOy
B MECTE e¢ mnepeceyeHHA C KOeKTopoM. IIoficoeHHAIOT IpeHy K KOJUIEKTOpY
cnenyoumm ofpajom: B CTeHKe TpaHlled BOKpPYr oOpe3aHHOH KOBLUOBOH
uensro TpyObt Aenator yrnybnenue 10..15 cm, 3areM K OuMINEHHOMY KOHILY
TPyObl BHaXJIECTKY MPHCOCHHHAIOT NAaTpybOK, KOTOPBIH HENOCPEACTBEHHO
coenuHAnT ¢ KoutekTopoM. CoeuHuTeNnbHbIi NaTpyboK M MecTa ConpaXeHun
H30THpYIT GuIbTpywiMM matepuaiom. Ha nopcoepmHeHue [ApeHbl K KOJI-
NeKTopy 3arpaynBaercs 4...6 MHH.

IMpu crpourtenscTBe 110 AaHHOH cxeme 3armyOnenne paboyero opraHa ApeHo-
yknapuika MJI-4 HauMHaOT ¢ MOBEPXHOCTH 3eMJ/IHM Ha MTyOuHy 4...5 M OT Hayana



Puc. 8. Cxema ycTed oiMHOMMOR peHs!:

I - noToK M3 rnaakofl muacTMaccoBoR TpyOui; 2 - cBapHas pewierka; J - 3amyiuxa
notka; 4 - o/lepHOBKA OTKOCA; J — HackinMOA Batuk; 6, 7 — TpyGonposon; & — mnacr-
Maccopas Tpyba.
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Puc. 9. lpuamox:

1 — GyHkep ApeHOyWIaAuKKa; 2 — KO/NEKTOp; J — mnacrMaccopas Tpyda; 4 — OpHXHM-
HaA BHIIKA.



ApPeHB! C TAKKHM pacyeToMm, YTobbl K MOMEHTY NpHOIMKeHUa MallMHBI K Havany
npexsl paboudii OpraH HaxomwicA Ha mnpoexkTHOM riTybuue. [locne yxmagxu
pabounit opraH BHITTYONAKT ¥ pa3BopauMBaT JpeHoyxiaquuk. Cpemuas
CMEHHas NMPOMU3BOMTENBHOCTD MPH YKJIAKe [IpeHaXka N0 ITOH CXeMe COCTaBHIIA
2300 m.

Ha puc. 8 noka3sana cxema ycrba OJJMHOYHOH JIPEHBI, @ HA PHC. 9 — NPHAMOK.

[Ipn rinybuHe 3aknanku fapeHaxa Gonee 1,3 M B HEyCTOHUMBBIX IpyHTax
NpH BBICOKOM CTOSAHWM YPOBHA TIPYHTOBBIX BO[, 2 TaKXe€ B 3HMHHH IEpHO
Haubornee nenecoobpasHO yKIaBIBATh KOJUIEKTOP OJIHOKOBILOBBIM 3KCKABATO-
pom. JIBmkeHne KOBIA B MeCTax INepeceyeHHs [IpeH C KOJUIEKTOPOM JIO/DKHO
ObITh Mapa/uTeNIbHO MOBEPXHOCTH 3eMJIH, YTODBI B Cilyyae pa3pbiBa TpyObl KOB-
LIIOM OHa He NMOAHWMAJIACh.

[To pesynbraraM XpOHOMETpaXa, NPOBEJEHHOrO Ha yyacTKax ' BepHbli
myTs” B "3apa”, cpenHAA NMPOU3BOAMTEILHOCTh GpHraibl M3 YeThipex YeslloBeK,
3aHATOH YKJIAIKOH KOJMJIEKTOPOB Ha CcTe/llaxax (3a O/IHOKOBILIOBBIM IKCKaBa-
TOPOM) C TMOJCOEMHEHMEM paHee YJIOXKEHHbIX OecTpaHIelHbIM crnocobom
IUTaCTMacCoOBBIX JIpeH, cocrasnser B JietHWi nepuon 300...320 M, B 3UMHHHA —
160...200 M.

Yxnagka mniaacTMaccoBoro apeHaxa GectpaHiledHbIM criocobOM Mo JAaHHOM
TEXHOJIOTHYECKOH CXeMe HMEeT pAfl npeuMyuiecTB: paboTa ApeHOYKIIaguhKa
TEXHOJIOTHYECKH He CBA3aHA C NMPHMEHEHUEeM JIPYTHX MEeXaHW3MOB; YBEIHUYM-
BaeTCA BPEMA YHCTOM YKJIaIKM TpyD 3a cyer COKpALIeHMA XOJIOCThIX Mepees-
JOB K Hayany [ApeHbl; MMOBBILIACTCA NMPOM3IBOAMTCIIBHOCTL JPEHOYKJIAAUMKA;
COKPALUACTCA YHCIIO 3aHATHIX pabouMX.

Haubonee nonuo 3¢pdex THBHOCTL HCCIIEIYeMBIX TEXHONOIHH ONpejiensaercs
K03 HIMEHTOM HCIONb30BaHuA paboyero BpemeHu cmens! K, KOTOpBIH
BbIPAXACTCA OTHOIICHHEM MPOJO/DKHTEILHOCTH uYHCTOH paboTel f, K cymmap-
HbIM 3aTPaTaM BpeMeHH Z 1,

K,=t/2t.

CreneHb TEXHONOIMYHOCTH IpOLECca XapaKTepuayerca Ko3hduumeHToM
K'rx
Kex =tq] (tq +15x),

Tae I, — MPOJOIKHTENBHOCTE MPOCTOEB MO TEXHONOTWYeCKHM npuuMHaM. Kosdduumenr
paboumx Xopos K, , yWMThIBaCT WIHTEIBHOCTE WHCTON PaboThl fg M XONCCTRIX XOMOB £y :

Kp.x = tq! (t‘l + tX)'

22. 3aBHCHMOCTS HCTIONB3OBAHKA Paboyero BpemMeny
OT NMPHMERAEMONR TeXHONOrHK (cMm. puc. 7)

TexHonoruyeckas cxema
IMoxasarens
a 6 8
K = 0,30 0,25 0,38
K“ 0,36 0,34 045
Kp.x 0,57 0,55 0,80



Pesynbrarbl MCCIC[IOBaHMH [03BOJIAIT CHOENaTh BLIBOO, 4JO Haubosee
MEPCNeKTHBHA [UTA CTPOMTENLCTBA DecTpaHlIeHHOro ApeHaxa TeXHONOrHyecKan
cxema 8 (71abn. 22), KOTOpas NaeT BO3MOXHOCTD MAKCHMAIBHO MCIOJIb30BaTh
BO3MOXHOCTH GecTpaHiueiiHoro apeHoyknaaudka MJ1-4 B coueranuu co CTpOM-
TE/JIbCTBOM KOJUIEKTOPOR TpaHilueHHpiM crniocobom. B Hacroswee spema B Jle-
HHHIpPaJICKOH ODacTH 110 ITOH CXeMe YJIOXKeH ApeHax Ha miowanu bonee
4000 ra, ¥ npouecc BHeNPeHHA NPOIOIIKALTCH.

7. CrpourenscTeo GecTpaHenHoro ApeHaxa 3uMon

CTPOMTE/IBCTBO JIPEHaXa He TONBKO B JIETHHH, HO M B 3MMHHA NepHOA
HMeeT PAA NPEeHMYILECTB: COKpauiaeTcs (Wi MONHOCTBI0 YCTPAHAETCA) CE30H-
Hocts paborsl, obecrneunsaercs Bosiee paBHOMEpHas# 3arpy3Kka M 3aHATOCTH
paBOouMX, YMEHBLIAETCA TEKYYeCTh KajlpoB, YNYUILAKTCA YCIOBHA DHUHAHCHPO-
BaHMA CO CTOPOHBI CTPOMTE/bHBIX OPraHM3aluMi, 06neryaeTcsa BHINOTHEHHE Nia-
HOB [peHaXHbIX paboT, CO3/1aeTCA BO3MOXHOCTD YK/A[AKH Ha obbexiax, rie
0 TeM WIKX HHBIM TNPHYMHAM JIETOM 3TO 3aTPyAHEHO, NPaKTHYECKH Ha roa
paHbLUe OcCyuaemMble 3eM/TH BBOJIATCH B SKCIUTYaTaluMro.

CTpOMTENbCTBO [peHaxa TpaHUIeHHsIM CnocoBOM W3 rOHYapHbiX Tpyb B
JUMHHX YCNIOBMAX CONPAXKEHO C PANOM TPyAHOCTEH: Heobxoaumo Bonbuioe
KOJIMYECTBO TEXHHKH M JIIOJIeH [UIA JIOCTABKH M yKIAIKH TpyD; pasnoxeHHbie
no Tpacce TpyObl YacTO NPHMEP3AKT K 3eMJIE, 3 HX TOPLbI MOKPBIBAKTCA JIBIOM,
KOTOpbIH MPHXOOMTCA CUMLIATH, YTO CHMXKaeT Temmbl ykiaaxu. ObmeneHenue
KOHUOB TPyD, CIOXHOCTH 3aWUMTBI IDEH OT 3aW/ICHHA W ApYyrue NpHUMHbI CHH-
AT KauecTBO 3UMHEro JApeHaxa.

Mpu raybuxe npomepaanua Gonee 5..7 cm TpebywTCA IOMONHHTENbHbIE
CPE/ICTBA MEXAHM3AUMM [UTA Pa3pbIXIeHHA Mep3/ioro rpynra. Pesxo Bospacrair
HArpy3KH Ha BCE YaCTH MHOrOKOBLIOBOI0 3KCKABATOPA, YTO MPHBOIMT K HaCThIM
ero nooMKam. B peaynbrate NPOM3BOAMTENIBHOCTD YKJIJIKH FOHYaPHOrO IpeHa-
Xa TpaHlUeHHbIM CmocoboM B 3WMHMH MEPHOIA COCTaB/AeT B CpedHeM BCEro
200...300 M 33 cMeny.

Kak mnoxasanu HccienoBanua, rodpupoBaHHbie [peHaxHble TpyObl H3
noauaTwieHa obnazanT JI0CTaTOMHOH THOKOCTBIO NpM TeMIeparype BO3jlyXa
10 —20 °C. ByxTh! Ierko pa3BopayMBalOTCA, NPH 3TOM nepernbos, nepenoMoB
u TpewnH Tpy6 Ha Habmonaerca. Mayuenue npouecca CTpOMTENBCTBA APEHOYK-
naguukoM MJI-4 B 3MMHMI NTEpHO/L TPOBOAWIH Ha paje 00beKTOB 06be/IMHeHHA
 lenmennopamma” (rabn. 23).

Ipenoyknanuuk MJ1-4 B arperare ¢ tarasom MJI-5 obnajaer 10CTaTouHBIM
TATOBBIM YCWIHEM V1A Pa3pbiNIeHHA MEp3/Ioro MHHEpaJbHOro rpyHra Ha riay-
ouny 0 30 cm, a mepaioro Toppa — Ha 40 cm. Obpasyiowanca 3a pabounm
OpraHoOM LIe/lb CMBIKACTCH CPa3y XKe MOCIe ero NPOXOKIACHHA.

TexHonorusa yknaaku ropHpoOBaHHBIX MUIACTMACCOBBIX TPYD 3WMOWH NPHH-
UMITHAIBHO HE OTJIMYaeTCs OT YKAaaku ux sneroM. OcoGenHocts npouecca obyc-
nossieHa HeobxoauMocTsio pa3paboTku 3amep3uiero cos rpyHra. [Ipu rinybune
npomep3anus 10 20 cm (yyacrok "MaAkpena’) ApeHax yKIJaabIBalK Ha NPOEKT-
Hyio rybuHy 3a oauH npoxoi 6e3 NpeaBapHTENbHOr0 pPbLIXJIEHHA Mep3noro
rpyHTa. [Ipou3BOaMTENBHOCTS ApeHoyKanyKKa Gbuta 650 M/4 uMCcTOH pabots,
CpeaHAs CMeHHasA IPOU3BOMTENLHOCTS cocTaBria 1120 m.
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Ha ywacrke 3onoras nonuHa”™ uayvanu cnocol nmpeaBapHTeIbHOrO Mpoxoa
JPEHOYKJIAIOYHOr0 KOMIUIeKca mo Ttpacce 6e3 ywnanku tpybompoBona s
MPOpPEe3aHuA CJIOK MepaloTel. B peaynsrare Ha Tpacce 06pa3oBLIBANIMCH XaOTH-
YeCKHe HarpoMoxJieHus ristb mepanoro rpyura. Ineibn ynanam 6ynsnosepom.
3a Bropoi#t npoxon npeHoywanuukom M4 ¢ tarasom MII-S yxnansisanu
Tpy6el Ha mpoexTHyw IMyGuHy. CmeHHas NPOM3BOJMTENIBHOCT KOMIUIEKCA
cocraBnna B cpepem 850 M, MakcHManbHAs TPOM3BOMMTENBHOCTE — 720 M/
UHCTOH paboThl; INpPH 3TOM MOTEPH CMEHHOrO0 BPEMEHHM Ha NpeBapHTeNbHOE
PBIXJICHHE Mepasioro rpyHra cocraswiu Gonee 20 %. YuursiBas 310 oberos-
TEJIBCTBO, TaKOH CHOCO6 BCKPBHITHA MEpanoThl MOXeT ObiTh peKOMeH0BaH
B CTyYasiX, KOIfla y9acTkH ¢ riy6unoit nmpomepaanuna Gonee 20 cm BerpevaoTcs
TONBKO Ha OTHAENBHBIX JpeHax (B MecTax nepecedeHus JOPOr, HEPOBHOCTEH
penseda M T. 1),

Bropoii uccneyemsii criocob npeBapHTENBHOIO PhIXJICHHA CIIOA Mep3Jlo-
Thl — npuMenenue psootHTens MI'-1-40, HapemMBaeMoro Ha 3ajJiHHH MOCT Tpak-
topa T-130I'-1 ¢ Gynspo3epom. ITOT Ke TPAKTOP HCMONB3YIOT UIA YHATCHHS
I7Is16 MEP3JIOro rpyHTa M PacyMCTKH Tpace ot cHera. Ilpu rnyGune npomep3aanus
Bonee 35 cM 1A BCKPHITHA MEPAIOTH HEOOGXOMMMO JIeNaTh ABA-TPH MPOXOJA.
B pe3ynbraTe NPOH3IBOIMTENBHOCTh PhiXaHTENA He npessiiuaer S00 M 3a cmeny.
IIpu raxoit riybune npomep3anusa, Yrobbl HCKITIOUATH NPOCTOR APEHOYKIIANYHA-
Ka Ha obBeKTe, pEKOMEH/IyeTCs B KOMIUIEKCe MALUWH IIPHMEHATH IBa PhIXIHTE-
na. Jlanweie XpoHomeTrpaxa paboTsl [ApeHOYKJIaOuYHOro xomiuiexca MJ4,
M5 na yuactke "3aps II” moxasanu, 4T0 NpH MPeIBAPHTENIBHOM PBIXTEHHH
MEp3ZIOTHl NACCHBHbIM phixnuTeneM (tuma MI-1-40) npou3BOAMTENBHOCTD
ApeHoykIamuuKa 3a 1 9 wMcToif paboThI MOXET B 3UMHMH NEpHOJ [OCTHraTh
TOrO. JX€ YpOBHA, 4TO H JsieroMm. OyHako w3-3a HeGNaronpHATHBIX MOTOIHBIX
YCIIOBHH H TEXHONOIMYeCKOH 3aBMCHMOCTH OT MEXaHM3MOB, BBINOIHAIIMX
PACYHCTKY JIPEHKHBIX TPACC OT CHEra M PhIXJICHHE MEp3JIOro rpyHTa, CpefHAs
IIPOM3BO/IMTENIBHOCTh IPEHOYKJIAMUMKA CHWKaerca. B 1abn. 24 mnpuBeneHs!
CPe[lHHE [aHHble O IPOM3BOJIMTENIBHOCTH W pacrpeesienuu paboyero Bpemeru
NPH JIETHEM M 3HMHEM CTPOHMTE/IBCTBE JIPEHAXA MO TEXHOJIOTHYECKOM CXeme @
(cMm. puc. 7,a)

23. XapaxrepucTHka 0GBeKTOB HCCICAOBAHNA

Yuaacrox Mecsu n ron Cpynr Tmncparyga I'nyGusa npo-
CTPONTEILCTBA BO3ayxa, — C |Mep3aHus rpys-
Ta, t™M
“"Maxpens” 12.1978  Topd (mom- 5..10 8...10
HOCTH 2 M, TeHKC-
TocTs 4 %)
"Pazgomse™ 01.1978 To xe (mom- 5..20 10...12
_ HocTh 1,5 M)
""3onoras nomxa" 03.1978 To xe 5.8 30...35
"Xonomueift pyuest” 11.1978  Cynecu (Ges xa- 7...10 25...30
MCHHCTBIX BKITIO-
qeHuit)
“3aps II" 02.1980  TIMecku-cynecu (xa- 5..10 20...30
MEHHCTRIC BKITIOYe-

HHA KPYITHOCTRIO
62 no 30 cm)



24. TeXHHKO-3KCTTYaTaMORHBIE NOKA3ATEN
CTPOMTENIBCTEE IPEHANAE HA MHHEPANIBHBIX FPYHTAX

CrponTenscrso
Noxasaresmn
NeToOM 3HMOR
3arparsl Bpemenn, %:
Ha NOAANOTOBKY H OpraHH3a-
o pabor 17 36
Ha MPOCTOM MO TeXHOJIOTHYeC-
KHM [MPHYHHAM 53 41
[MponomxuTensHoCcTs WHeTOR pabo-
™, % ’ 30 23
IpOoRIBOAKTENBHOCTS, M:
3a 1 9 yucroit pabornt 782 730
3a cMeHy 1900 1280

W3 cpaBHeHMA NPOM3BOAMTENBHOCTH CTPOMTEIbCTBA [peHaXa B JICTHHX
H 3HMHHMX YCJIOBMAX BHIHO, 4TO 3a | 4 uMcrod paboThl OHa CyLIECTBEHHO He
OTIHYAeTCA, ONHAKO JieToM 3a cmeHy oHa Ha 30% sbiwe. [lo cpaBHerHio ¢
YKJIaJKOH KepaMHMYEeCKOro MApeHaXka TPaHIUCHHBIM CnocoboM B 3MMHHX YCNIO-
BHAX YCTPOHCTBO BecrpaHIIeHHOro ApeHaxa B 3TO Xe BpemsA rojia Nno3Bojifer
NOBBICHTb IPOH3BOAMTEIBHOCTS B YETbIPe-MATh Pa3 M 3HAUMTENHHO OOIEerYuTh
YCJIOBHA Tpyna pabounx.

Ina crpoutenscrBa GecTpaHIIEHHOro [peHaxa B 3WMHHH NEPHOJ Mpemia-
raeTcA C/IeAylouias TeXHONOTHA: MO TPACCaM 3aKPhITOr0 KOJUIEKTOPa OHOKOB-
IWOBBIM 3KCKABATOPOM pa3pabarsiBaloT OTKPHITbIH KOJUIEKTOP, @ 3aTeM JipeHo-
yxnamnkoM M4 yknansiBaoT ApeHsl ¢ BuimyckoM B Hero. [Ipu atoM Heobxo-
aumo coGmoaars CleAyolMe YCIOBHA: PaspblB BO BPEMEHH MEX/Y BbINONHE-
HHEM OTKPBITOrO KOJUIEKTOpa H YKJAJIKOH ApeHaXa He [O/DKeH IpeBbilliaTh
1..2 cyt BO n3bexanue MpOMEp3aHMA OTKOCOB KOJUIEKTOpa. YKJIaAbiBaTh 3a-
KPbITBIH KOJUIEKTOP W NOAKIIOYaTh APEHbl MOXHO, €CJIH MO3BOJNAKT YCIOBHA,
ONTHOBPEMEHHO C YKJIAZIKOM [IPEeH WIH Xe Nocie NPOXOXICHHA BeCEHHEro naBo-
Ka.

TouyHOCTS BBIAEPXHUBAHMA NPOMOJIBHBIX YKJIOHOB APEH, YIOXKEHHBIX B 3HM-

HHA TNepHOM, ONpeleNnsaid NMyTeM KOHTPONBHOIO HHBE/IMPOBAHMA 1O peHKe,

YCTaHOBJNICHHOM Ha Tpyboyknaguke (1abn. 25).

M3 ananu3a fNaHHbIX KOHTPOJIBHBIX HMBENHPOBOK BH/HO, YTO TOYHOCTB
MPOKJIAJIKK JIPEHAXA 3aBHCHT KaK OT TeMMNepaTypbi BO3MyXa, TaK H OT riyGuHbl
mpoMep3aHHa rpyHra. OBobumennbie pe3ynbTaThl CBMAETEILCTBYIOT, YTO KOI/a
npu raybune npomepaanna Gonee 20 cM He NMPOBOMWIN NPEABAPHTENBHOTO PhIX-
JICHHA, OTKJIOHEHHE OT NPOEKTHOIO YKJIOHA BbILUEC AONYCTHMOIO COCTaBNAIO
5...7 % o6wero yucna H3MeEpeHHn.

llocne mpeaBapHTENIBHOrO BCKPBITHA CJIOA MEp3NiOThi WIH NpH riyOune
npomep3aiua N0 20 cM OTKNOHEHHA NPOPUIA [APeHbl OT MPOEKTHOIO 3HAYCHHA
HaXOIWIHCh B Npejienax MOMycka. YCTAHOBNEHO TaKXXe, NTO NpPH Temrneparype
BO37yXa Hiwke — 15 °C ¥3-3a NOBBILICHNA BA3KOCTH Macia B paboTe rumpasny-
YeCKOM CHCTEMbI KOHTPOJIA ITyGHHBI yKNaJIKH BOHHKAIOT NOT PEIIHOCTH — MaK-
CHMaJbHbIC OTKJIOHEHHA OTMETOK JIHa LIe/IM OT NMPOCKTHBIX Ha §...14 MM Bbille
OMYCTHMBIX. 63



25. PeaynisTarsl KOHTPONAbHLIX HHBEIHPOBOK

Temneparypa |'ny6una npo-| Yncno | Makcumans-
Yuacrox Boanyxa, — C| Mep3anus apex | Hoe oTKIIOHe- | - [IpuMeyaHus
IpyHTa, CM HHe, cM*

"Maxkpens” 5...10 8...10 S 15...18  Be3 npeasapu-
TEJTLHOIO phiXJle-
HEA

"Pasnonse” 15...20 10...12 7 34.37 Toxe

"3onoras nony- 5.8 30...35 6 27..34 ”

Ha" 5..8 30...35 6 10...15 IMocne peixnenus
MEp3NIOro IpyHTa

"Xonomini py- 7..10 25...30 S 8..14  TIlocne pebutesing

yeit" MI-140

"3apsa 11" §27 20...30 5 15..18 To xe

8§59 20...30 6 40..45  Bes npeasapi-

TeJTBHOIO phiXJie-
HHA

* Uncno oTKIIOHeH!H BRIIE JONYCTHMOIO 3HaYeHHA cocTaBnaio 7.9 Ha 100 M ape-
Haxa.
Heobxonumo OTMETHT, YTO HaTHUMe NOrpeGeHHOM JpeBECHHBI THAMETPOM
Gonee 20 cm (yuactox "Msakpens™) He OKa3ai0 3aMETHOrO BIMAHHMA Ha NPOU3-
BOJIMTE/IBHOCTD APEHOY KITA/IMHKA M HA TOYHOCTH ero paboTsi.

AHanu3 pabors npenoyknanunka MII4 B 3umHmit nepuon noxasan 3ddex-
THBHOCTb €0 MCIOJIb30BAHHA HA YYAaCTKaxX, r/le B APYTHe Ce30HBI CTPOHTEIBCTBO
Apenaxa 3arpy/Heno. Tak, Ha yuactke "Msaxpens” u B JerHee Bpems M3-3a
HEMPOXOJMMOCTH TEXHHKH HEBO3MOXHO GbUIO CTPOMTENIBCTBO flakKe OTKPBITHIX
KaHanoB. B CBA3W C 3TMM JIpEHaX YCTPaMBWIM NOC/IE NMPOMEP3aHHA BEPXHEro
cnos Topda Ha rmybuny 8...10 cm. Hamwume 3amep3uiero cnos obecneunBaer
MPOXOAMMOCTS APEHOYKJIA/INHKA, 8 THOKOCTh M HENpPEePLIBHOCTH IJIaCTMACCOBBIX
TPY6 — BO3MOXHOCTD HX YKJIaaAKH 6e3 creuiaxei.

8. Crpourenscreo GecrpaHwedHoro apeHaxa
8 cnabonpoHuuaemeIx rpyHrax

Kak ysxe yxaspiBanocs, addextuBHan pabora peHaxa B rpyHTax TAKEIOTO
MEXaHHYECKOrO COCTaBA BO3MOXHA TONBKO NMPH HAIHYHM HALE)KHOW IMPABITH-
YECKOH CBA3H MEX/Ly MaXOTHBIM CNIOEM M JIpeHaXHOH TpyGOH, 9T0 MOXer GbiTh
obecneyeHo myTeM yCTpOHCTBA CIUIONIHOH WM ITYHKTHDHOM 3aChilIKH ILe/H
DHILTPYIOLMM MaTEpHAJIOM.

Ha yuacrke “llentpanshoe otaenenue” cosxo3a “KpacHoosepHsii” 6bun
HCIIBITAH CMEHHBIH paGoumit OpraH CreuManbHOM KOHCTPYKIMH K JIPeHOYKIIal-
wky MJI-4, obopynosannsiit Gynkepom Bmectumoctsio 0,8 M*, s mopauw
B wens GuisTpylomero marepuana. B xauecrse TaKoM 3aChINKH HCHONB3OBAIH
meGeHb, KOTOPBIH 3aBO3MIH HA YYaCTKOBBIN CKJIal aBToCaMocBanamu. [Torpys-
Ky mwebHA Ha CKnaje, TPAHCIIOPTHPOBKY K MECTY YKJIAIKH APEHaXa H 3arpy3Ky
B DyHkep pabouero oprana IpeHOYKJIa[uMKa BBITIONHAIH TPAKTOPHBIM NMOrpy3-
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uukom [13-08 ¢ npuuenom. Pacxon webus cocrasnsan npumepto 0,08 M /v
JIpeHbl NTPH BBICOTE CJIOA 3achiNKH Haj apenoi 0,4...0,5 M.

B npouecce CTPOMTENLCTBA MOTPY3YHK C MPHUENOM JIBHIAICA MapajuleibHo
nperoyknamuuky M4, Tak xaxk BmectumocTs OyHkepa HeBeNHKa, TO 4Yepes
kaxaple 9..10 M /IpeHOYKNA[NMK [ieNlajl OCTAHOBKY UIA HOBOH 3arpy3kH.
lMotepr ppemenn Ha 310 cocTaBwiK 10 30 % CMEHHOro BpeMeHH M 3HAYHTEIbHO
OrpaHHYMIIK [IPOH3BOMMTENBHOCTD PEHOYK/AMMHKA, B Pe3ysibTaTe Yero OHa He
npesbitana 900 m 3a cmeHy. [Ipy TaKkoH NPOK3BOMTETBHOCTH eXEHEBHBIN pac-
Xon GunsTpylolero marepuana cocrasun 70..80 m?, mwia ero 3arpysxu Tpebo-
Banock 35...40 peiicos aBrocamoceaa MM3-500.

Pe3ysnibTaThl MCHNBITAHMA TMOKAa3aJH, YTO 3HAYKTENbHBIA 0GbemM Marepuana
dwrTpyromeit 3acsinkk (50...100 m? [ra), ero BhiIcOKas CTOMMOCTS, HEOBXOMH-
MOCTB NpHBJICYeHHA BOJIBLIOro WHCIa MAlUKH V1A ero AOCTaBKH K LIeNH, @ TaKxXe
HeH36eXKHOe CHHXKEHHE TPH 3TOM IPOM3BOJMTENIBHOCTH [APEHOYKIIaJIMMKa NpaK-
THYECKH MCKITIONaeT MaccoBoe BHeNpeHHe paboyero opraHa Tako# KOHCTPY KLMH.

Ha atom %e o6bexTe HCClIeloBaIM TEXHOJIOTHIO CTPOKTEICTBA BAOb TPace
KOJIOHOK-TIOTJIOTHTENIEH [UIA Y/YHIlIeHWA NPHTOKA BOJIbI M3 MNaxXOTHOTO C/IOs K
[IpeHaM, YJIOKeHHbIM GecTpaHlleHHbIM crnocoboM. KOOHKH CTPOHIH NO ABYM
Pa3fienbHbIM CXeMaM — TIOCIe M 10 YKJIaAKH [ipeHaxa. B nepBom criyuae uepes
pacyeTHble NPOMEXYTKH OJHOKOBLIOBBIM 3KCKaBaTOpOM pa3pabarbiBany
NPHAMKH ¢ HefoGopom o Tpy6et 5...10 cm M ¢ nocneaymouel 1opaboTKOH KX
BpYuHy10. 3aTeM NPHAMKH 3aNONHANH MaTepHATOM GWILTPYOIUEH 3aCHINTKH
C TPAKTOPHOW TEJIEKKH WIH C META/UIHYECKOTO aucTa. B KauecrBe 3achINKH
WCIIONb30BAIH TIpaBHH M TOphAHy Kpouiky. Pacxon Marepuaia COCTaBMI
60 m?/ra. Io BTOPO# CXeMe BHayale BAOJb TPACC YCTPAHBAIH KOJIOHKH-NOIJIO-
tareny (npu 3rom rnyGuHa moroTHrene# Obula HeckonbKO Bonbiue riyGuHbI
3aKNIafiKH JIpeH), a 3arem OecTpaHIUCHHBIM CrocOBOM YKIIA[bIBaI¥ JAPCHBI.

Kak nokasanM pacKONKH [PeHKHBIX CHCTeM, MPH YCTPOHCTBE KOJIOHOK
10 MPOXOAA APEHOYKIANOYHOTO KOMIUIEKCA NMPOHCXOIMT CMEIUMBaHHUE (QHIIBbT-
pylowei 3achilKH C OCHOBHBIM IPYHTOM, YTO PE3KO yXyauIaeT GuiIbTpalMOHHbIE
CBOHCTBA KOJNIOHOK. B ciiyyae yCTpOHCTBA KOJIOHOK MOCJI€ MPOKJIAAKH [ApeH NpH
orpeiBKe wWypda nospexnanrcs ruiacTMaccosbie TpyObi, a 310 Tpebyer gonon-
HUTE/IbHLIX PaboT 1O 3aMeHe NOBPEX/ICHHOrO Y4acTKa HOBBIM.

JIng CTPOMTENBCTBA [APEHaXKHbIX CHCTEM C KOJOHKamH He Tpebyerca cme-
UHATHHBIX MALUMH UIA 3aCBINKH B NPHAMKH QHWIBTPYIOIMX MaTEPHAJIOB, KpOMe
TOr0, He CHHKAeTCA MPOU3BOMTENILHOCTD JAPEHOY KJIAUHKA, TAK KaK MOIJIOTHTE-
MM MOTYT ObITh BBINONTHEHBI KAK 10 HaYala CTPOMTEIbCTBA APEHAXa, TAK H MOC/Ie
Hero. Opxako GonplOH pacxon GWIBTPYIOLMX MATEPHANOB, 3HAYMTE/IbHBIC
06BeMBI MepeBo30K, HeODXOAHMOCTh NPHUBJICUEHHS MOTIONHUTEIbHbIX MEXaHH3-
MOB V15l YCTPOHCTBA MPHAMKOB CYIIECTBEHHO Or pAHHUHBACT IPHMEHEHHE TAKOH
KOHCTPYK LMK JIPEHAXHBIX CHCTEM.

Haubonee coseplieHHa ¥ NEPCNEKTHBHA [UIA MACCOBOIO BHEPEHHA NpH
OCYUIEHHH rpYHTOB TAXKEJIOr0 MEXaHM4eCKOro cocrasa ApCHaXXKHaA CHCTEMA C
GWIBTPYIOIMMHA JIeMEHTaMH, H3rOTaBJIHBAEMbIMH HHJ1yCTPHA/IBHBIMH METO/Ia-
mu. Takue 3nemeHTs! B BHIOE roToBsIX GNOKOB YCTaHaBNIMBAKT B LIEJTb HEpe3
pacyeTHble IPOMEXYTKH 110 HenpepbiBHOH TexHonorny (puc. 10).

JIna yCTaHOBKH 3NEMEHTOB Ha pabouMit OpraH ApPEHOYK/Ia[AYMKAa HaBellH-
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Puc. 10. Cxema y ke QHISTPYIOLEX JICMCHTOB:
! — npucraska; 2 — dwisTpyousdi anement; J — apenaxnas rpyGa

BAJOT JIONONMHMTENBHEIA OyHxep co cnyckumm xenobom. [locne sarnybnenus
paboyero opraa Ha IDIOWAJIKE CKIAJMPYIOT QUILTPYIOUIHE JIEMEHTh! B KOJIH-
yecTBe, HEOOXOMMOM JUIA YKIIAJIKH Ha JIAHHOW jipeHe. MecTa yCTaHOBKH 3ne-
mMenToR 0603HAYa0T Ha KONMMPHOM Tpoce. B mponecce ABHXEHHA [IpeHOYKNajl-
yna pabounit B 3THX MecTax 4epe3 IMPUCTABKY ONyCKaeT JIEMEHTHI B IUeNb.
Yuurpsas, uro paGouas ckopocrs mawmusr 0,2...0,4 m/c, 70 nipy pacnonoxeHun
ayemMenToB uepe3 3...5 m y paGouero umeercs 8...25 ¢ Ha yCTAHOBKY KaXJoro.

- B Hacrosmee Bpema B JIeHMHrpajiIckoH oOnactd npejycMOTPEHO CTPOHM-
1eN5CTBO GECTpaHIIeHHOrO JPeHaXka MO HENPEpLIBHOH TEXHONOrHH C NpHMeHe-
HueM GWIBTPYIOUMX TemMeHTOB M3 Topdobnokos Ha niowaayu G6osee 2000 ra.

Kak yxe yxassisanocs, Haubosee 1enecoobpazno [uis 3anonHeH|s ApeHax-
HOM MIEJIM HCNOJIb30BaTh MECTHBIC IPYHTHI, 3aNETaIHe HENOCPeACTBEHHO Ha
obrexre crpomrenscerea. Ha msoxenbix rpyHrax HauGonbiued NMPOHHIAEMOCTBIO
obnajaer naxoruni C1oi. OOHAKO B 3aRMCHMOCTH OT OKYJIbTYpPEHHOCTH, OCT-
PYKTYPEHHOCTH, a2 TAaKXe MEXaHHYeCKOI0 COCTaBa NPOHKHIAEMOCTh 3TOr0 CJIOf
MOXET MEHATHCA B LIMPOKHX ITpeJienax.

[Tponecc 3acChINKU APEHAKHOH 1IENH MECTHBIMH TPYHTAMM JIErKO MEeXaHH3H-
POBaTH C MOMOLIBIO CTIENMANIBHBIX IIPHUCHINATENIeH, HaBeluMBaeMbiX Ha pabGoumi
opran OecrpanweiHoro ppexoyknajyuka. Tak, pa3paboraH mnpHChINarTenb
IUYXKHOTO THIA, CPE3aoLMi M NMONAIINMA IPYHT NMAXOTHOrO CNOS HA CKONb3A-
LYI0 CTEHKY, KoTopas obecneunsaer paBHOMEpPHOE 3aNO0JTHEHHE IIeITH.

B crnyyae NBYWIEHHOro CTPOEHMA MOYBEHHOTO MPOQWIA PEKOMEHyercs
MCIIOIS30BATH MPHCHINATE/b CTYNeHyaToro tuna. ITpH IBMKEHHH ApPeHOYKIaIuH-
K2 OH MOCJNONHO cpe3aer rpyHT no obe CTOPOHB! INETH U NMOC/e0BaTe/IbHO 110-
fiaer ero B nonocrs. Bepxuue, nanGonee npoHHIaeMBbI€ CJIOH NPH 3TOM OKa3dbl-
BAIOTCA B HWXKHCH YacTH LIENH, d@ HIDKHME, MeHee MPOHHIAeMble, — pa3pbiX-
NAITCA.
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3anonueHne APEHAKHON IIETH MECTHBIMM NMPOHMIAEMBIMH I'PYHTAMH He06-
XOIMMO COYeTaTh C rNyBGOKHM phIXjIeHHeM npraperHo#H 30HbL. [lia atoro HanGo-
nee uenecoobpa3Ho MCMONB30BaTh V-00pasHbli pPLOUIMTETE KOHCTPYKIHH
BHUHWT'uMa, arperatupyemsiit ¢ tpaxtopom K-701 wm T-130. Arperar oGecre-
YHBAET PHIXJICHHE NOJNAXOTHBIX FOPHIOHTOR 10 riybusnt 1,2 m.

Ilpn HeoGXOMMMOCTH BO3MOXHA npeasapurensHas oOpaborka rpyHra B
NPHAPEHHOH 30HE PATHYHBIMH XHMMEJIHOPAHTAMM, YTO NO3BOJIHT YIYYIIHTEL
H crabWIH3KMpoBaTh ero BOJIONPOHHUUAEMOCTL (HANPHMED, C OMOLLUBID PHIXITH-
vena PI'H-1,2 xoncrpyxmin BHUMI'uMa) .

9. Cnocofbi 3auinuTst ApexaxHbiX Tpy6 or 3annenna

HeoGxompmoe yciioBHe npu crpourtenscree GecrpaHumiefiHOro [peHaxa
W3 IU1aCTMACCOBBIX TPYO — uX 0GepThIBaHNME 3AIMTHO-DHIBTPY IOIHMHE MaTepHa-
namu (3®M). KauecrBeHHO BBITIONHEHHMOC NOxKpmrTHe obecneumsaer paboro-
cnocoBHOCTD TakuX TpyD B TeYeHHE BCEro PacyeTHOro CpPOKa 3KCIUTYaTalMM.

B CBA3K C TeM YTO 33aBOJBI-M3rOTOBMTENH TMOCTABIAKT [IpeHaXHbIe TPYOnI
HeoGepHyThIMH, ObUTH HCCIENOBaHBI CNOCOOB! HMX TOKPBLITHA Pa3jInHBIME
MaTepHaIaMH.

HUccneposanms npoeomwmm Ha ycranoske CHY-I (¢ xoncramu mapok BB-T'
u BB-H), a takxe ¢ ucrnonp3oBanMem npucnocobnedus MIA NMOKpuITHA TPYD
crexnoxoncrom mapku BB-AM HenocpenctBenno Ha apeHoywknanuuke MI-4.
Ha ocHOBaHMM NMOJIYYEHHBIX PE3YNbTATOB MOXHO CHENaTh CIEYIOUME BHIBOMIbI:

crexnoxoncrsl BB-I' 1 BB-H umeioT HeBbicOKME NMPOYHOCTHBIE XAPAKTEPHC-
THKH, B CBA3M C YeM NPH TPAHCMOPTHPOBKE, MOTPY304HO-pa3rpy30uHbiX pabo-
Tax W ycraHoBke Tpyb Ha Oyxrtojepxarens, a Takke B MPOUECCEe HX YKIIAJKH
nospexaaercs 10 S0 % obiuel mIowanM nOKpaiTHA;

NPH BBINOJIHEHHH BCEX TEXHONOTHYECKUX onepaiuni ¢ 06epHyThIMH ITHME
XOJNCTAMH TPyDaMK BbIIENIAETCA 3HAUMTE/ILHOC KOJTHYECTBO CTEKJIAHHOW MbUIM,
YTO CO3J1aeT BpPe[HbIe YCIIOBHA TPyNa;

nokpsitee Tpy6 Ha. 6aze [IMK nosxkio BoINONHATH 3BEHO B COCTABE HE Me-
Hee 3 ven.;

nmpH obepToiBaHKMM TPYD Ha IPeHOYKIAMMKE PYYHOH NpHBOA npHcnocobiie-
HHA OrpaHMuMBaeT cxopocts mpomecca no 0,20 m/c, wan no 720 m/y, uro, B
CBOI0 Ouepesib, OrpanuyuBaer pabouyw ckopocTs mawuHsl. Kpome Toro, orcyr-
CTBME CHHXPOHHQCTH B pabore npenoyxnanumxa W npucnocobneHns npuBoanT
K YacTeiM OOpbIBaM JIEHTBI, MOTEPH BPEMEHM HAa MX YCTPaHCHHE COCTABNAWT
5...7 % cMenHoOTO.

JIns ycrpaHeHus nepeuMcieHHbiX HeocraTkoB Obuto paspaboraHo u ycra-
HOBJICHO Ha Apenoyiiaauuke MII-4 ycrpoiicrso juis oGepreiBanus miracrmac-
coBbix Tpy® crexnoxoncrom BB-AM. YcrpoiictBo He MMeeT NpUBOAHBIX MeXa-
HH3MOB M MO3BOJIAET NOJIHOCTBIO MEXaHH3IWPOBaTh npouecc npu mobuix pabousx
CKOPOCTAX [PEHOYKJIa[uNKa, NPHYEM [IOCTHI'aeTCA XOpollee Kauecrso MOKpbI-
tva. [lepen Havanom paBoThl JIGHTY CTEKJIOXOJICTA BPYUHYIO C IIOMOUIBIO Kanpo-
HOBO# HHTH 3aKpemnfapnT Ha rodpupomanHoi [ApeHaxHOH Tpybe mexny Oessi-
HEPUMOHHOH KAaTYWIKOH W TOPMO3HBLIM YCTPOHCTBOM (HMTh NpEABAPHTENBLHO
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HaMaThIBal0T Ha Karywky). B npouecce yknaaku tpy6a taHer 3a coboit nenry.
Jlenta, npoxosa yepe3 popmoBaress, 06epThIBaLT ApeHaXHYI0 TPYOY N0 CMpaiy
¢ maroM 15...20 cM ¥ 3aKpelIAeTcA Ha HeH HHTHIO, CMaTbIBAEMON C KaTYLUKH.
Heobxommmoe HaTsKeHHe HUTH 0GecneyuBaeT TOpMO3HOE YCTpOHCTBO.

[locre HenBITaHMHA aHANOTHUHBIE YCTPOHCTBA OBUTH YCTAHOBINEHBI HA NATHAIL-
uaTH apexoyxanyukax MJI4 u g0 HacTOAIEro BPeMEHM C YCTEXOM MCIOJb-
3yWTCH B pas3iuuHbIX oBnacrax Heveprosemsuoi 3ous PCOCP.

Hapany co cTex1o0XoncToM HCCeNoBanH BOIMOXHOCTD IPUMEHEHHsA HETKa-
HOT'O MNOJIOTHA, H3rOTOBJIEHHOro U3 0TX0n0B Ha CyBopoBckoi dabpuke obbem-
HOH IIPSAXH.

YuuThIBas, 4TO [UTHHA NOJIOTHA B pysoHe Beero 50...60 M (Tonumna 4...5 MM) ,
HCIOJIb30BaHHE ero UiIA NOKPBITHA pr6 HEMOCPEACTBECHHO Ha [ApeHOYKJan-
YHKe Heuenecoo6pa3HO B CBA3H C TEM, YTO B TEYEHHE CMEHbI UIA M3OMNAIMH
1,5..2,0 xM Tpy® npuxoaMTCcA CMEHATh Karywky ¢ pynoHom 30...40 pas. ITo-
TepH CMEHHOrO BPEMEHH Ha YCTAHOBKY DYJIOHOB M HX COC[IMHEHHE COCTABIAKT
no 20...25 %.

B Hacrosuiee BpeMsa MIacTMaccoBble APEeHAXHbIE TPy Obl NIOKPHIBAIOT 3aLIMT-
HO-QHIBTPYIOIMMH MaTepHaiaMHK Ha JIeHHHr pasickoM 3aBojie Xene306eTOHHbIX
M3/Ie/IHH Ha CTalMOHapHO# ycraHoBke koHcTpykimu BHUMImMa. lna saxpen-
nexusa 3OM B npouecce NOKPLITHA TPyObI Ha Hee CBEPXY OJIHOBPEMEHHO HATATH-
BAOT TOHKYK IUIACTMAcCOBYIO CeTKy. YCTaHOBKY 06CnyXuBaioT 3 yesl., Npous-
BOJIMTEIBHOCTH 3...3,5 KM 3a CMeHy.

Ina 3aumsrel Tpy6 GecTpaHieHOro ApeHaxxa peKOMEHIOBaH pAJl MaTepHa-
nos (Tabn. 26).

26. Kparkas XapaKTepHCTHKA 3aUMTHO-PHALTPYIOLIHX MATEPHAIOB

Xoncer — Herkanoe nonorso Monustwne-
IMoxasarenu CTCKJIOBOJIO K~ HOBBIA XoncT
Ho (BB-AM) | urnonpo- KkineeHoe | kapkacuoe | (L13-xoncr)
GHBHOC 32- | MEJTHOPATHB- MEJTHOPATHBE-
ngETHO-#30- | Hoe (HKJIM) |Hoe (HKM)
NHpyolLee
(CHU3H)
Tommma, MM 0,7 4.5 0,8 0,9 1,0
lxprHa, Mm 150...500 Ilo 1600 150...500 150...500 150...500
[InotHocts, rim? 100 200 100 246 -
JIlsamerp BONOKHA,
MM 15 15 15 15 40...60
IpounocTs Ha pas-
PBHIB MONOCKH K-
pHHOM 5 cM, H 40 50 50 50 75
JUtiHa X0ncTa B py-
JIOHE, M 60 60 60 60
OpresrTHpoBOYHaN
croumocts 1 M?, p. 0,22 0,406 0,387 0,572 0,28

Mpamevanus. 1. lNonepeunas ycanka npu pacTsikeHHu ¢ Harpyako# 20 H cocras-
NEET JUIK BCeX MarepHanos 5 %, opansHoCcTs pynoHa — 10 %; nmamerp pynona — 500 mm.
2. BB-AM npumenum TONbKO npH obeprie mnacTMaccossix Tpy0 B npouecce yKIaiKH.

68



Jlyuiume peaynstaThl MOryT GbITh JOCTHIHYTBHI NIPH HCNONB3OBAHKM HA 3TOMH
Xe yCTAaHOBKE NMpHCNocobNeHHa UIA MOKPLITHA [ApeHaxXHbIX TPYD obnemubim
GHIbTPOM, COCTOALIMM M3 IUTACTMACCOBOH CETKH M OPraHHYecKoro 3anoHHTeNs
(ropdpa, mynnausr) .

B nepcnexTHBe OnepauMio NOKPLHITHA HEOBXOMMMO BHINOIHATL B 32BOJICKHX
YCJIOBHAX B NMpouecce H3roTosseHua Tpy6. 310 no3Bonur cHH3MTL X cebecron-
MOCTS H oBecreyn s BBICOKOE KaYeCTBO MOKPBITHA.

3HaAUMTENIBHBIA pe3epB TNOBLIUCHHA NPOHIBOMMTENIBHOCTH JIPEHOY KIIANK-
ka MI1-4 — cokpauieHHe BpeMeHH OT/IeJIbHBIX ONEPALHA TEXHOJIOrHYEeCKOro npo-
necca. Mo nanubiM 1abn. 22, NMpPOMOIKHTENBHOCT YCTAHOBKH ByXT M pYJIOHOB
MOKPBITHA, a TakXe coefiMHenusa Tpy6 M ycrpanenua nedexkrToB cocramnser
21...27 % cmeHHOro BpeMeHH. 3TO BpeMA MOXeT ObiTh CBEMIEHO 10 MHHHMYMa
B Cliyvae nocraBxu Ha o6vexT 06epuyTnix Tpy6 B cmennbix Gapabanax Gonsuion
BMecTHMOCTH (2 kM) koHcrpyxumu BHUMBommomumepa. Ilocrasxa 1py6 B

rakux Gapabanax MO3BONMT, KPOME TOro, COKPAaTHTh TPAHCIIOPTHLIE PAaCXOfibl,
BpeMs Ha JOCTaBKY TpyD X MeCTy yKNanKM, a TakXe yNyWlIUHTh YCJIOBMA MX
XpaHeHHA.

Mnasa 4. OPFAHU3AUMUA PABOT U TEXHUKO-3KOHOMWYECKHE
NOKASATENW CTPOUTENLCTBA AAPEHAXA BECTPAHWEAHLIM
Cnocosom

10. Opraunszaunn pabor

Bonbiuge noTeHuMansHbie BOIMOXHOCTH M CPaBHHTEIBHO BBICOKAA CTOM-
MocTs aApenoyxanunka MJ1-4 npennonaraior ero 3 pexKTHBHOE HCNONIL30BAHKE.
OnHako nNOBbBIILEHHE €ro NPOH3BOMMTENIBHOCTH 33 CYeT yBenWueHus pabounx
CKOPOCTeH YKIAAKH ¥ COKPAlIeHHA TeXHONOMHYECKHX MOTeph BPEMEHH HMmeer
npegensi. [ToatoMy pesepBsl CllelyeT HMCKaTh B yMeHbLICHHM 3aTpaT Tpyja H
COBEPLUICHCTBOBAHHHK OpraHK3aiiK pabor.

XpoHOMeTpHYECKHE [JaHHbIe MOKA3bIBAKT, YTO OCHOBHBIE NoTepH pabouero
BPEMEHH [IPEHOYKJIANOYHbIX OpHraja CBA3aHBl C OTCTABAHHEM MOArOTOBKH
¢ponTa paboT Ha OGbEKTaX MEIHOPALMH, TOr/IA KAK MOIrOTOBHTE/BHBIA LMK
[OIDKEH MTH ONEPEXAOUIHMH TEMIIAMH N0 YeTKO CIUTAaHHPOBAHHBIM rpadmxam.
Jlo Havana yKnagku ApeHaxa MO/DKHbI OGbiTb BBIMOMHEHbI CCAyloUMe paboTsi:
pexorHocuuposka obbexra, cocrasienue rpapuxa pabor ApeHOYKNIALOYHOIrO
KOMIUIEKCa; MOAroToBKa 00beKTa K CTPOMTENLCTBY; PACYHCTKA M IUIAHHPOBK2
Tpacc; MpeBAPHTEIbHOE OCYILUEHHe; Ornpe/iesieHHe NOTPeOHOCTH B JIPEHAKHBIX
Marepuaiax, HX A0CTaBKa Ha OOBbeKTbl CTPOMTENLCTBA M CKIIAMPOBAHME; Bbi-
Gop TeXHONOruYecko# cxemsl pabor, OCHOBHBIX MEXaHH3IMOB M JIONOJTHHTEJILHO-
ro oGopynoBaHns.

PexorHocuMpoBKy 0ObeKTa BHINONHAIT MOCNE H3YyYeHHA MPOEKTHO-CMeT-
HOM JIOKYMEHTAlMK 32 2...3 MeC /10 Havala CTPOHTE/ILCTBA C LEJTbI0 CBOeBpeMeH-
HOTO BHIABJICHHA NMPHPOIHO-XO3AHCTBEHHBIX YC/IOBHHA, BIHAIOMMX Ha 3 dexTHs-
HocTs paboT. [Ip 3TOM YTOUHAITCA: KIHMATHYECKHE yCIOBHA OGbeKTa; HaIH-
YHe MOBEPXHOCTHOrO M CKPBITONO KaMH#A; YCJIOBHA MPOXOAWMOCTH [UIA CTPOH-
TENBHBIX M TPAaHCMOPTHBIX MAILUMH; HATHYME JIPEBECHO-KYCTAPHMKOBOH PacTH-



TENRHOCTH, [JEPHWHBI; pa3Mepbl W xkondurypaums obvexra; ymanenHocts OT
Da3hi; Ha/IHWHE MOABE3IHBIX NYTEH.

[lo Marepuanam peKOriOCIIMPOBKH C Y4YeTOM CpPOKOB BBOJa OOBCKTOB
" OONCIUTYaTalHio 0/KeH ObiTh COCTaBAeH KalCHAAPHBIA IaH-rpaduK Npou3-
noiecrsa pabor. Eciin ropgoBok o6bem ykiaiky peraxa B oguoi [IMK nejocra-
eI JUIA NOJIHOK 34arpy3KH JIPCHOYKJIA/NMKa, IUIaH-TPpadMK cocTaBisfoT C
VICTOM Menonb3oBatua Mauminl B Heckonbkux [IMK. Hamwume takoro nzana
IOIBOJIKT NPOHIBOMKMTENI0 PaboT CBOEBPEMEHHO BLITIOJIHHTH KOMIUIEKC MOAro-
TOBHTCJILHBIX OMEPAUMA H 3a8eCTH Ha 0OBEKT HeOOXOAHMBIE HpeHaXHble Ma-
repuannl. OmBIT nokassiaer, 4to ApeHoyianink MJ1-4 uenecoo6pasno wenons-
11037k Ha 00bEKTAX TONBKO NpH Hanuuuu PpponTa pabor He menee 20...30 kM.
{ Teneib rOTOBHOCTH ODLEKTd K CIPOMTENBbCTBY JIpeHaXa ONpemenser KOMMC-
cHi B cocrase raasHoro vixeHepa IIMK, npomssopurenn pabor u Gpurajupa
JipetHaXKHO! OpHUrab.

B nersuit mepHoa ipH 60NBULIOM NPOTAKEHHOCTH CBETOBOTO [JHA, KOra ycjio-
REA V1A YKNaAKH Haubonee BraronpuaThel, Hanbonee uenecoobpasxo pabortars
o cKonb3fdmemy rpaduky (NpH yUIHHeHHOM paboueM OHe), YTO NO3BOJNHT
JIONCCTH MECAYHYI0 NMPOH3BOJIMTENIBHOCTE ApeHoyknajuuka MI4 no 60...70 km.

Opraumsaums Tpy/ia NPH (TPOHTIILCTBE JipeHaxa OecTpaHlIeHHbIM CNOCO-
oM B 3HAYMTENIBHOW Mepe 32BHCHUT OT MpaBWiIbHOro nopbopa oovekros. [lus
CYPOMTC/IBCTBA B 3MMIMH uepiosy Heobxopumo nonbupars o6beKTHl ¢ MaNno#
ryOnIoH NPOMEP3aHMA W BHICOK M CTOAHKCM YPOBHSA I'PYHTOBBIX BOJ, 4T0bbI
K navany nonesntX pabor obecneunts cpaboTKy ypoBHEH, a Takxke Te 06beKTH!,
IPOXO/IMMOCT [IPEHOYKJTA[IMHKA H2 KOTOpPBLIX B /PYIHE CE30Hbl 3aTpy/IHEHa.
Becyor M OCEHBIO, KOI/A NAXOTHBIH CII0K 3HANMTENLHO MepeyBIarkKHeH, APeHaX
CJIelyeT YKAaabIBaTh Ha OOLEKTAX C YCTOHUMBLIM [IEPHOBBIM NOKPOBOM, KO-
TOpbiH OBeCNEYHBAET XOPOLIYI0 11POXOAMMOCTy MalMHEL. Ha TaxenbiX rpyhrax
Jpenax OecrpaniienpiM cnocobom Haubonec uenecoobpasHo CTPOUTH J1eTOM
NPH HAWMEHBILCH BJIAXOCTH NOJLNAXOTHBIX TOPHIOHTOB OJHOBPEMEHHO C Iy-
BOKHM PBIXJIEHHEM IPYHTOB.

[Toaroropka o0bekTa K (IPOUTENLCTBY BKJKYACT: MPEABAPHTENIBHOE OCY-
MIEHHE MYTeM INPOKIAAKH RBPEMEHHBIX OCYUIMTENICH;, YCTPOHCTBO MPOXONOB
JUIS JIDCHOYK/IZJUHIKOB B HEpa3paBHEHHbIX KaBajlbepax; MOArOTOBKY MNyTeH
JUIR JIBHXKCHHUA CTPOMTEIbIBLIX MALLIME ¥ [UIA JIOCTABKH [PEHAXHBIX MaTepHaIOB
K MECTY YKJIAJIKH, BBIHOC JIPOCKTA B HATYpy; PAacUMCTKY H IUIRHUPOBKY Tpacc;
VCTPOHCTBO ""KOpbiTa™ B MCCT4X, /i€ NPOeKTHAA rnybuHa apenst 6onsuie ray6u-
Hbl KOTAHAA APENOYK/IaaNnica; MMPEABAPATC/ILHbIA MPOXOJ TPACC PLIXJIMTENEM
C nenvio obnerdyeHMa nocnejlywuies paspaboTky rpyHTa, VAANCHHS KaMHeH W
ANYrux NPEenATCTBHA.

Mepeuncnennbie pabOTh BHNOAAT B KOHKPCTHLIX CAYYAsAX B 3aBHCHMOCTH
OT NOTPCOHOCTH B HHX, OT MECTHBIX YCIOBHH, NPHMEHAEMBIX MEXaHH3MOB
H TEXHONIOTHYECK HX CXEM.

IpeaBapyIC/ibHO  pACHHILAOT M TUIAHMPYIOT 1PAacChl, €CITH HEeBO3IMOJKHO
OWHCTHTH BCIO TUTOLJANb ODLEKTa OT APEBECHO-KYCTAPHHKOBOM PACTHTENIbHOCTH
¥ MOBEPXHOCTHBIX KamieH. TpacChl OUMIAIOT 1a WIMPHHY 6 M OT [1ePeBbEB K
KYCTAPHMKOB, NHEH H KaMmHed; cCpezaioT HepoBHOCTH cBhlwe 30 cm. SMbi,
KaHasb! M IPYrHE NOHHKEHHA JAChIMAW0T.
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BbIHOCHTE MPOEKT B HaTypy menecoobpa3Ho B pBa rana: pa3buBKa B IUlane
[0 PacUHCTKH M IUIAHHPOBKH TPacc IyTeM Pa3MeTKH OCeH KOJUIEKTOPOB H peH
BeXaMM; BEpPTHKaIbHasA pa3bMBKa noc/ie OYMCIKH M IVIAHHPOBKH TPacc ImyTeM
YCTaHOBKH IMHKETHBIX TOYEK H HX HHBEIIHPOBKH.

[lo peaynbrataM BBIHOCA NPOEKTa B HATYPY Mactep BbIJaeT APEHaXKHOH
Opurazie BeIoMOCTH Pa3GHBKH C yKa3aHHEM NPOEK THOH ryGHibI IpeH, HaHHBIX
0 pa3sMelleHHH ¥ KOHCTPYKIMH COOPYXKEHHH, 2 TakXXe PpparMenTsl 1aHa ape-
HaXKHOM CHCTEMBI ¢ YKAa3aHHEM ¢¢ BH/IA, KOJIHYeCTBA HeoBXOAMMBIX MaTepHanos
H KOHCTPYKIHH.

JlpexaxKHbie Marepuanbl U KOHCTPYKIUMH OOMYHO [IOCTARAAIOT TAKXNE B /184
JTana: BHavasie Ha NpHOGREKTHBIH CKNaj, a 3aTeM K mecTy yknanxu. [Ipensaps-
TeNBHO Ha 0BBexT crapawrca 3aBeat okono 30..40% Bcex marepuanos, a B
XO[e CTPOMTENbCTBA INOJIEPXKHBAIOT HMX 3anac M3 pacyera He MeHee |eM Ha
7...10 nueit paborsl.

IInacrmaccossie ApeHaXKHble TpyObl B 3aBHCMMOCTH OT ycnoBHi paBors
[OCTABJIAKT K MECTY YKJIAAKH B OyXTax H pasBo3sAT 10 TpaccaM WIH O y3no-
BoIM MyHKTaMm. COeNMHMTE/IbHBIC [ETANH, KOHCTPYKIMH W pynoHHbie 3OM
Ha NMpHOOBEKTHOM CKJIaZle KOMIUIEKTYIOT MO pasMepaM H aCCOPTHMEHTY M Ji0-
CTaBJIAIT B YNMAKOBAHHOM BMJI€ HEMOCPEACTBEHHO K APEHOYKIaAYMKY. Bmuors
JI0 MOMEHTA YKNaJlK¥ OHH JIOJDKHb! ObiTh 3amMinens OT BO3ACHCTBHA BNArd
H COJTHEYHBIX JTYYeH.

J¢pdexTHBHOE HCNONB3OBAHUC OECTPANUICHHBIX JIPLHOYKIAMYHMKOR B 3Na-
UMTEJIBHOH Mepe 3aBHCMT OT COrJaCOBAHHOCTH MX paboTsl C TpaHUWIEHHBIMH M
OJIHOKOBLIOBBIMH IKCKaBAaTOPaMH, NMPOKIAMABIBANUMME KO/JIEKTOPbl H rOTO-
BAIKMMH NMPHAMKH.

27. INepeqenb MAIUHH, NPHMEHRCMBIX /Ul CTPORTEABCTA MUIACTMACCOBOTO APEHANY

Yneno mManoa Ha
yKnanke apex or
Haumenosanue' marumu KOnnexropa Bunonnsemas pabora

IAKPbI- | OTKPM-

TOrO TOTrO

Bynuosep 1493 03 0,1 [nausponka Ypace, 3achinKa
MPHAMKOB M KOJUIEKTOPOB

Tpaxrop ¢ npuuenom AT-75BB 0.3 0,7 JlocTaska JApcHaXXHBIX MaTepwa-
nos

Jpenoyxknammk MJ14 1 1 Yxoiaika Ape 53 IIaCTMACCORBIX
pYyo6

Tarau MJI1-5 1 1 By kcupoBka JIpeHOY KaIuKHKa

MHOrokoswonbid (WK OJIHOKOBILO- 1 ~  Yxnanka KONIEKTOPa, OTPbIBKA

Buf) skckasarop 30-262] NPMAMKOB, HIBJICYCHHE BATYHOB

Npumeuanne lNpu pabore B 3uMHMA NEPHOL B KOMIDIEKC MAAH AOJKHEI Bnimh
BKINOYCHB] PRIX/IHTETH (MO Tpaccam Jpex) .
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TexHONOrMYEeCKHHt NPOLECC CTPOHTENILCTBA OECTPaHILEHHOro JpeHaxa
COCTOMT H3 TpeX IHKJIOB: MOArOTOBHTENBHOIO, OCHOBHOIO M 3aKJIIOYHTE/IBHOTO.
Onepans¥ OCHOBHOTO WMKJA BHINOJHAKT JPEHOYKJIAOUHBIM KOMIUIEKCOM,
NOArOTOBHTE/IBHOIO H 3aK/IYMTESIBHOTO — KOMIUIEKTYIOLMMH MAalIHHAMM,
B YMCIIO KOTOPBIX BXO[AT MHOrOKOBIUOBBIH 3KCKAaBaTOP-APEHOYK/IAJUHK
ITII-202A, 6ymspo3ep 11493 u tpaktop IT-75.

Pacuer neoOxomumoro umcna mMammuH MOXeT ObiThb BBINOJIHEH JIMHEHHBIM
METOJIOM 110 CIIeYIOLIeH 3aBHCHMOCTH:

1/,
' e fllfg - 2
L, /T, +L,|1T,

me n — yHcno GecTpaHiefHBIX JpeHOYKIATHHKOB, NMPHXOJALICCCH HA OOHH TpaHiueHHbIH,
wr.; f, — MPOMOIKHTENBHOCTL paboThl GecTpanieHBIX JIPEHOY KITIANYHKOB MPH ycTpoftcT-
Be npen, 9; X! — obwas wmua Apex, m; /1, — NPOHIBOAMTENBHOCTH GecTpaHiueHnbIX
APEeHOY KNAAYHKOB Ha CTPONTENILCTBE AipeH, M/4; L, — CyMMapHas [UIHHA KOJUIEKTOPOB, M;
L, — ofmas mmana npuAMKOB, M; /7, — NPOH3BOMMTEIBHOCTS TPAHILEHHBIX APEHOY KIIAIH-
KOB Ha CTPOHTEIBCTBO KO/UIEKTOpPOB, M/4; /T, — TO Xe, Ha OTPHBKE NPHAMKOB, M/4.

Cpennue 3HaueHHs nokKasaresied CHCTEMbl, NPUBEJCHHBIE TIO JAHHBIM 110J1e-
BBIX HCCIIE[IOBaHMM, NpuBeneHsl B 1abn. 27, cocras Opuransi — B tabn. 28.

28. Cocran Gpuraas:

Yucnen-
[Mpodeccus Paspan | HoCTs, Brinonuaemas pabora
qe.
MaumMHHCT IpeHoy KA Ka Vi 1 TO, noAroToBKa APEHOYKIANYHKA K
paGoTe, YNPaBJICHHC [APCHOYKIAAYH-
KOM
Mammsmuer Taraua Vi 1 TO, cuenka MaumH, yrnpasineHne Tara-

YoM, MOAroTOBKAa TArava x pabore u
HATHOKEHHEe KOMMPHOIO Tpoca
[ToMOUHAK MalAHKHCTA \' 1 Yyactne 8 TO apenoyxnaunka, ycra-
HoBKa OyXThI, KOHTPONL NPOABHXE-
HHA TpyObl, COeHHEHHEC OTPEL3KOB H
odopMIeHHE HCTOKA JIpeH bl
Yinauaux tpy6 v 1 Saxpemnenue TpyOhl NPHXKHMHOR BN~
KOR, COC/MHEHHE ApeHbl C KOJUICKTO-
pom (yCTpoHCTBO yCTheB)
» n v 1 YcraHoska ynopoB H HATIXEHHE KO-
MPHOIO TpOCa, YCTPONCTRO YyCTheR
1 JlocTapka JpeHaXHLIX MaTepHaNIoB
TO, ynpasnestwe Oyma03epom IMpH
IUVIAHHPOBKE Tpacc, MOCTaBKe [pe-
HXKHBIX MaTepHanoB # obparHoft 3a-
Chinke Tpanures
MaumsHCT IKCKaBaTopa Vi 1 TO, ynpasnesue 3KCKaBATOPOM MpPH
OTPHIBKE NPHAMKOB

MaumHKCT TpakTOpa
ManmHHCcT-6y Ieo3epHeT

<<

INpumesanune. lpu paGore ¢ nazeproft ycranopkoft YKJI-1 win ¢ cucremoft pajgmo-
YUpPaBJIeHH cocTas OpHraibl COKparHTcs Ha ofHoro pabodero, 3aHATONO Ha yCTaHOBKeE
KOIMPHOIO TpoOCa.
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11. TeXHNKO-IKOHOMMYECKHE NOKAIATENW CTPOUTENLCTBA

OcHOBHbBIC TEXHHKO-3IKOHOMMKYECKHE NOKA3aTe/IM CTPOMTEILCTBA 3AKPHITOTO
JIpeHaxka: COCTaB 3BEHHEB M YMCJIO B HMX pabouMx, COCTaB MaluMH M 0Bopyuo-
BaHMA, YacOBAaA M ro[OBasf NPOM3BOIMTE/IBHOCT, YeNbHbIE 0Obemsl pabor
#Ha 1000 M npenaxa, nmotpebHOCTL B TeXHMKe M pabouer CWie, YHC/IO 3BEHbEB,
croumocTs | MaumHO-4 ¥ 3apaboTHas rUTaTa, a TakXe OTNYCKHAA [leHa MallMH
# obopynoBanus, uX ceBeCTOMMOCTD, Y/le/IbHbIC KANUTANILHBIC B/IOKEHUA, TPYNIO-
emkoctb Ha 1000 M ipeHaxa U NPOH3BOUTEIILHOCTD TPYNA.

ITa/IOHOM [UIA CPaBHEHMs KayecTBa yKJIAJIKH JipeHaxa yxnaauukom M4
MO PalIHYHBIM TEXHONOTHYeCKHM cxemam (CM. puc. 7) ClyXuia CyumecrBywo-
WAas TEXHOJNIOrHA CTPOMTE/ILCTBA JIPEHAXKA TpaHIUeHHbIM cnocobom ¢ npumeHe-
HHeM 3kckaparopa JTL-202A. OGbem paboT OMpENens/IH pacueTHbIM MyTEM
HCXOMA W3 TeXHHMECKHX TpeboRaHMH K BBINOJHMEHHIO OT/IE/IBHBIX OMEepanyn.
3a ocHoBy pacycra npuHMMaIH 00bembl paboT, NPHXOAALUMECH HAa | KM 3aKphi-
Toit penaxoit cer (0,07 kM — konnextopHo# # 0,93 KM — JpeHAXHOM) .

[INaHupoBKY Tpace ApPeH W KOJUICKTOPOB PACCHMTLIBAIN C YYETOM IIMPHHbI
Tpacchl ¥ MpHHUMaTH paHoit 4000 M? (4 x 1000 m).

Yucno npuAMKOB coorBercrByer wucny aped (7 wr.). Jlimwa ommoro
npuAMKa S...6 M, jutHa komnekropa 70 m.

[Torpy3ka, pasrpy3Ka u JIOCTABKa MarepHaJioB:

a) pacxoj Kepamuueckrx Tpy6 Ha 70 M KOJUIEKTOpa COCTaB/IAET

3x70x 1,1 x4,03=931 «r.

3necy 1,1 ~ koadpduument, yunrmsaoumst 10 % Gos tpy6; 4,03 ~ macca ommoft
100-mm TPy6nt, KI'; &
6) pacxon kepamuyeckux Tpyb Ha 930 m npenaxa nuamerpom 50 mm:

3x930x 1,5 x 1,1 =4603 kr.

Maccy npeHaxHOH apMaTypbl M CTEKJIOXOJICTA NIPHHHMAeM YCIIOBHO PaBHOH
10 % maccsl OCHOBHOrO CTPOMTENbHOrO Mmartepuasia. B 3tom ciywae pacxon
MAaTepHa/IOB NPH CTPOMTENBCTBE [lpeHaXxa TpaHlleHHbIM criocobom (CywecTByio-

LIas TEXHOJIOIMA) COCTABHT
(4603 + 931) x 1,1 = 60874 wr.

Pacxol MarepHasioB NpH CTPOMTENBCTBE [0 HOBOM TEXHOJNIOTHH paBeH
(931 + 250) x 1,1 = 1290 kr.

3achinKa, M° ;

komnekropos 70 x 1,8 x 0,5 = 63;

NPUAMKOB 42 x 1,7 x 0,5 = 36;

JIpeH 930 x 1,2 x 0,5 = 558.

Cebecroumocts crpoutensctea 1000 M napeHaxa BK/IKOMZET CTOHMOCTD
marepuanoB (Tabn. 29), sxcnnyaraunorusie pacxoast (Tabn. 30) u croumocTs
BOCCTAHOBJEHHA TUTOJ0POJIHA MOYBbI, HAPYIUIEHHOro B mpouecce pabor.

Pacxoapt Ha BOCCTaHOBNEHME IUIOOPOAMA MOYBbI cocraBnawTr 1954 x
x 0,1 = 19,5 p. na 500 M npenaxa, NOCTPOCHHOrO TPaHLUEHHLIM crOcOBoM,
rae 1954 p. — pacxossi oprannueckux ynobpenwit (Ha Topdamnoi ocHOBE),
npuxonaumecs Ha | ra, B o6nacrax Heueproaemuoit 3onst PCOCP; 0,1 — xoad-
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29. Pacxop MaTepHaioB H KX CTOHMOCTH

Ba3opas TeXHONOIHA HoBas TexHonorus
Tpy6s1 u MmarepHansl pacxop Ha CTOHMOCTE, p. pacxox | CTOMMOCTB, p.
1000 m HA
a eiuHK-| Ha Bech | 1000 M pa enumu-|Ha pech
ny obsem ny obsem
TpyGur nuamerpom,
MM:
KepaMuyecKHe
50 3069 Tpy6 53,5 164 - - --
100 231 145,0 334 231 145,0 33,40
IIaCTMACCoBhIC
: 63 - - - 936 300 280,0
Crexnoxonct s
Tpy6 mmMamerpom, Mm:
53u63 936 X 400 :
To00 - 372m 0,22 81,8 372 0,22 81,8
100 70 X 600 "
1000 =42 m 0,22 9,2 42 0,22 9,2
Bcero: 288.4 4044

Mpumeuanne. Pacxon Tpy6G mpuuAT ¢ yuerom noreps 10 % Ha KepaMHNCCKHME M
0,7 % na nnacTmaccosble.

DUIMEHT CHIKEHUS IUIOJOPO/MA MOYB B CBA3M CO CTPOMTEIbCTBOM JIPEHAXKHOH
cerd TpaHwenHbiM cnocobom ("HopmaruBHO-MeTOOMYECKHE H CIPaBOYHbIE
MarepHabl i 0BOCHOBaHMA TeXHOpabouux MpoexToB”, yTBepXIeHHble MuH-
soaxosom CCCP).

[TorpebHOCTD B TEXHHKE ONMPENENAIN B 3aBUCHMOCTH OT NMPOH3BOUTENIBHOC-
TH MalllMH W yJenbHbIX 00beMOB paboT. Y[eNbHbIE KalMTAIbHBIE BJIOXKEHHA
PaCCUMTHIBAIM C ydeToM KoId@HuuMeHTa nepexosia OT ONTOBO-OTMYCKHOM 1eHBI
K pac4eTHO-0a/1aHCOBOM CTOMMOCTH TEXHHKH.

l'onoBo# IxoHOMHYECKHH 3P PeKT OT BHEJPEHHA HOBOH TEXHOJIOTHH OIpe-
aensnu no popmyne

3=[C.—C,+0,15 (K, —K,)] 1,

rae C,, C, — cebecroumocts crpontenscrsa 1000 M ApeHaxa COOTBETCTBEHHO MO CYUIECT-
BYIOILEH M MO HOBOH TEXHOJIOTHH; Kc. Ky, — yNelbHbIE KalHTaNbHbIE BIIOXEHHS IIPH CTPOH-
TENILCTBE IPEHAXKA COOTBETCTBEHHO [0 CyIIeCTBYOlIed ¥ no Hoeo#t rtexHonormu; 0,15 —
HOpMaTHBHBIH KoaQduument; [I. — rofoBas MPOH3IBONMTENBHOCTE MAIUKMH NpH paGoTe
0 HOBOH TEXHOJIOI'HHM.

AHUTHIUPYA MOJIYYEHHBIC TEXHHUKO-IKOHOMHMYECKHE IOKa3aTelld CTPOH-
TE/bCTBA IUIACTMACCOBOrO JPEHaXa C NpUMEHeHHeM OecTpaHILEeHHOro ApeHo-
yknagunka MJI-4, MOXHO cienats ClieflyiolHe BbIBOIbI.

[To cpaBHeHHI0 ¢ CYLIECTBYIOLUEH TEXHOJIOTHEH CTPOMTENIbCTBA Kepamuyec-
Koro apeHaxa sxkckasaropom ITI-202A npumenenue GecTpaHLIeHHOro ApeHo-
yxnaguuka MJI-4 nMo3BONHT COKPATHTh B 3aBHCHMOCTH OT MCIIOJIb3YEeMOH TEXHO-
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JIOrHYECKOW CXCMBI TPYHOEMKOCTh CTPOHTEILCTBA B TPH — IATH Pa3, CTOMMOCTD
CTPOMTENbHBIX paboT ¥ pacxo/ibl Ha 3apaboTHYIO IUIaTy B [IBa-TPH pasa, NOBbI-
CHTh NIPOM3BO/IMTENIBHOCTD 33 CMEHY B YeThIpe-NATs pas.

lonosoit IxoHOMuuecKHit 3 dexT, paccyuTaHHbii Ge3 ydyera CTOMMOCTH
MAaTepuasioB, B 3aBHCUMOCTH OT NMPHMEHAEMOH TEXHONOTHYECKOH CXeMBI, KOTO-
pas oOycroBAMBAaeT IKCIUTYATALMOHHYI0 TPOH3BOOMTENIBHOCTb, IMOBBICHTCA
B Tpu-yeTnipe pas3a. IIpu stom sxonommueckuit 3¢GexT B pe3ynbrare BHeMpe-
HHA [OpeHoyxiazouyroro kommiexca M4, MJI-5 moxer Obite MnojiyyeH MpH
ycnosuu, 4ro Oyner obecrneyeHa pacyeTHas rojioBas NMPOU3IBOMMTENBHOCTD.

3nauutenbHoe (B MOJITOpa-/iBa pa3a) YBENHUYEHHE TOJIOBOr0 IKOHOMMYEC-
koro 3ddexTa o npumeHenus japenoyknaaurka M4 Moxer ObiTh MOMyyeHo
B TOM CJlyuae, eciiy CTPOWTesbcTBO Oyayr BecTH 6e3 MCNONb3OBAHMA TAraya

MII-5.

nasa 5. OCHOBHbLIE CBEAEHWA Ob OGOPYAOBAHUM,
NPUMEHAEMOM AJIA CTPOUTENLCTBA BECTPAHIWEAHOIO
APEHAXA 3A PYBEXOM

BecrpaniuedHpl# ApEHAX B 3apyOexHbIX CTPaHAX MOJYYMT AOCTATOYHO LIM-
poxKoe pacnpocTpaHeHue. Huxe nanbl kparkue cBefeHusa o HaubBonee H3BeCT-
HOM 3apybexHom oOopynoBanuM, npHMEHAeMOM /If I3T0r0 BHIa CTpo-
UTE/IbCTBA.

Cucrema Bajkep anrnuickont ¢upmbr “Xamcsenn ieire Jlepesonment
JUIT” nmpepcrasnser coboi KoMIUvleKe MalluuH ¥ 060pyoBaHus, NpeaHasHayeH-
HbIX U1 yKnaaku rubxux tpyb u kabena puamerpom7io 200 MM Ha riyOuHy
mo 1,7 M, a Takxke RKeCcTKHX WIH nonyxectkux tpy6 nuamerpom go 600 Mm Ha
rnybudy no 3,0 m. B cucremy Bxonar npesoyxnamuumku bBamkep Mainep,
Bamxep Meitpkep u Bamkep Kneiton.

Pabouee oBopynopanne npeHoyknaguukos Bamkep — HOX ¢ HaKJIOHHOH
mon yrinom 35..50° pexymei kpomkoit, HEMOCPEACTBeHHO TPyObOoyKamouHoe
obopynioBanKe B BHIE CITYCKHOTO /IOTKA WIM ipeHaxepa (YUWIMpPUTENs), 3aKpen-
NIAEMOro CHU3Y M C3a]M HOXa, H ByHKep /uia npHema 1 moayK Chimyuero QuibT-
pyiowero marepuana. Tpyba, ykiajibiBaeMas Ha [IHO LIETH, NOJNyYaeTca 3aum-
LEHHOH OT BO3MOXHBIX Y/IaPOB H PABHOMEPHO 06XaTOM IPYHTOM NOCIE CMbIKa-
Hus wend. Hox npu pesanun rpynra obpasyer B HeM TpewmHsl, ciocoBeTByio-
UMe NPOHHKHOBEHMIO B [IpeHbl Boabl. [Uia obecnieyeHus rHAPABIIHYECKON CBA3M
MEX/y MaXOTHBIM CITOEM M [IPEHOH NPUMEHACTCH (PHIBTPYIOLWMA 3aNONHHTEIS
(rpasuit) . B pesynbrare oHOBpeMeHHO ¢ riyBOKHM pbIXIEHHEM, paspyuuaw-
KM BOJIOHENPOHHLIAEMBIH c10#, obecneuuBaerca ObicTpoe NMPOHHKHOBEHWE
BO/IbI B 3aMOIHKTEITH, A Yepe3 Hero — B JIpeHy.

TpyBbi yknaasiBaior myTeM ONyCKAHWA WM 3aTacKMBaHuA. B nepsom cny-
yae rubkyo TpyOy B mnpouecce mepememtenus paGoyero 06opyaOBaHUA Omyc-
K3I0T Ha [IHO MPOPEe3aeMOH HOXOM lIeH CBEpPXY MO cycKHOMy s1oTKy. [Tepen
YKITaAKOH KOHell TpyOsl 3aAKOPHBAIOT B MIPEBAPHTENBHO OTKPHITOM 32XOTHOM
urypge. Bo BTopom ciyuae XecTKyio WM NOJNYXeCTKYio Tpy6y npoTacKuBaioT
CHM3Y 3aXOJHOro urypda HeMOCPeJICTBEHHO B TPYHTOBOHN MOJIOCTH, Mpope3ae-
Mo apexepom. [Tepen yxaxoi kKoHew Tpy6bl CKPEIUIAIOT ¢ ApeHepoMm.
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Mawmuna Bamxep Maiinep yknaavisaer rubkue tpyber anamerpom 100 mm
u xectkue auamerpom 1o 300 mm Ha raybuny no 1,7 m. PaGoyee oBopyaopanue
HaBCLIMBAIOT Ha rycedmysi Tpakrop BJIT-20 dpupmer "Unreprewnenn Xapaec-
Tep” ¢ nu3ensHbiM aBurarenem Ponsc-Poitc mowoctsio 100 kBt wan Ha Tpak-
Top Karepnuwnep J1-8H ¢ gasurarenem 199 xBr. [IpoxssoaurensHocTs arperara
npu yknaake tpy6 nuamerpom 150 Mm merosiom onyckanusa — 6...10 xm 3a
CMEHY, a METOIOM 3aTackuBaHusa Tpy6 nmamerpom 300 mm Ha raybuuy 1,7 m —
13 KM B J1eHb.

Hpenoyxknanuuk bamkep JIMHKWAX — nocnenHMi BapHaHT pa3paboTKH
cucrempr Bapkep — npenHasHaveH s yxiaaxku tpyb nuamerpom o 110 mm
Ha rny6uny 1,7 win 2,13 M. Ba3o# nis HaseumBanua pabGouero oGopynoBaHus
cnyxur ryceumunmin tpakrop Karepnwinep J1-8, Hurepnewenn Xappecrep
THO-25 wim Asnnc Yanmepc HI-21 maccon 20..27 1T, MOWHOCTbIO [ABHIraTens
166...240 xBr1. Ixcnoprupyerca 8 CUIA, Kanany u paa 3analHoeBpONERCKHX
CTpaH.

KOHCTpYKUMA HABECKH aHAIOTMYHA [IPUMEHCHHOH Ha [pEeHOYKNaluHKe
Bapxep Maitnep. Tarosoe conporusienune paboyero o60pynoBaHus uamMeHsaerca
B mpeaenax 200...600 xkH B 3aBHCHMOCTH OT TONMHB! HOXKA, )1y OHHbBI pe3anus,
a TaK)Xe OT rPYHTOBBIX YCNOBHH. TArosoe ycunue Ha 1-i nepenaye npH CKOPOCTH
1 xm/y cocrasnser 300..500 xH, npoH3BOAMTENLHOCTD 33 CMEHY [OCTHraer
11 kM.

Vknon ppen npu pabore OGecrpaHuierHsiX jpeHoyknanuukos baikep
pery/IMpyerc aBTOMaTHYeCKH C NOMOLUbIO /1a3ePHOH annparypbt Jlan3epruienH-
CHCTEM, COCTOALUEH M3 MEPEHOCHOIO H3JyyaTellA C BPAIAUMMCA JIYUOM, MpH-
€MHHKA, PacrnoJIOXKEHHOI0 Ha TENECKONMYECKOH CTOMKE HOXa, M NyNbTa yipas-
NeHHs, Haxomsuerocs B kabune TpakToOpa; AAIbHOCTb NEHCTBHMA J1a3€PHOH CHC-
tembl 300 m. [IpeaycmMoTpeH TakXe NojyaBTOMAaTHYECKHH Crnocob peryiMpoBKu
N0 KOMaHJaM OMeparopa, CAEAALIEro 1o TEOo[ONKTY 33 NONOXEHHEM MHILUEHH,
3aKperUIeHHOR Ha Hoxe. Oneparop nepejgacT KOMaHIbl YNpPaBJEHHA C NyJsbTa
Ha pabowmit ruapounnHHAp no kabenwo mwuKoi 230 M, cmarbiBaeMoMy ¢ Hapaba-
Ha PEHOYK/Ia[I4MKa, WK C MOMOLLLIO PAILMOANTIAPaTyPhl.

B KOMIUIEKT MalllMH CHCTEMbl BXOMMT TaKXKe MNOJYINPHIENHOH NOrpy3uHK,
CMOHTHPOBaHHbIA Ha [IBYX KOJIECaX K arperaTHpyeMsiH ¢ KONECHbIM TPAKTOPOM.
CpaBui TpaHcmoprepoM mojaerca u3 GyHkepa norpy3uHka B OyHKep [ApeHOYK-
najuMKa. B npouecce BBITPY3KH NMOrPY3YMK ABHXKETCH PALOM C [PEHOYKIIA[IMH-
KOM, YTO MCKJII0YaeT MPOCTOH IPK 3arpy3Ke W MOBbILIAET NPOH3BOAMTENBHOCTD
MAlLIKHBI.

Oupmoit "Bpadd Menbtodexuypunr JIMT” (AHIIHA) CKOHCTPYHPOBaHbI
cnenyomme GecrpaHiuerubie ApeHoyxnaguuky: TI-1 mna yknaaku iacrmac-
cOBBIX M Kepamuyeckux Tpy6 muamerpom 120 mm wa rny6uny no 1,1 m; TI-3
mna rubkux Tpy6 M xabena auamerpom no 200 mMm Ha rayGuny a0 1,65 M u
TI-5 nns xabens, nnactMaccoBsix Tpy6 nauamerpom no 200 MM ¥ Kepamuuec-
kux Tpy6 auamerpom no 150 mMm Ha raybuny no 2,1 m.

Hpenoyknamuuk TI-1 N0 KOHCTPYKUMH aHIOrH4YeH MalUKHE Bamxep
Kneiiron. Bazoi TI'-3 cnyxur xonecubiit TpakTop. TI-5 — nojHOCThIO rHApo-
¢umpoBaHHan camoxonHas maiumHa. Ee pabouee obopynoBarne: BEpTHKaIb-
HBIH HOX, TPYBOYK/IAIUMK U ByHKep, H3 KOTOPOTO NOMAAETCA CHUTYUHH MaTepHan

A dunstpa. Hox obpasyer B e wenu yrny6nenne V-06pa3noi Gopmbi, 4To
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MOBBILIAET TOYHOCTH YKIAAKH TPpy® M mpenorsBpamaer uX G0KOBbIE CMeEIICHHA.
TomumHa 3aCBINKH PEry/HPYETCA MyTeM mnepemenieHns OyHKepa ¢ MOMOIIBIO
ruaponpuBosa. [TockoNbKy wenb NoayyaeTca y3KOH, pacXo/l MOPHCTOrO 3anon-
HUTENA yMeHsllaerca Oosjee YemM HaANOJIOBHHY MO CPaBHEHHK C TPAHIUCHHBIM
cnocobom ycrponcTBa fpeHaxa. Boicokas Toynocts yknanku (0,01 %) nocru-
raercs ¢ MOMOIIBIO Ta3ePHOH CHCTeMBbI, ObecreunBaoLel aBTOMAaTHIECKOE pery-
NTMpoBaHKe npouecca 6e3 yyacTs MaUIMHHCTA.

['paBwit B Oynkep npenoyknamumka TI-5 3arpyxaior morpyswuxom Ipei-
Best Tpeinep, KOTOpbIR MO KOHCTPYKLMH aHANOTHYEH norpy:mncy Bamxep.
Bmec'nmom crpaupaptHoro Gynxepa Ipeitsen Tpeitnep 3 M° (4 1), yumpen-
Horo — 4 mM> (5,25 7). MommocTs GasoBoro TpakrTopa 44 KBT. Tpaucnoprep
MOXer noBopaunBathca Ha 160°. [lopady rpaBus perynupyior ¢ NMOMOLIBIO
34CNTOHKH, cHabxeHHOMH FHAPONPUBOAOM.

B Hacrosumee spema ¢upma "Bpadd’ nepeuwra Ha Beimyck Gonee MOUHOA
monend TI-7 ¢ taravom mouHocTeio 206 xBr. PabGounit opran M3roToBneH w3
Bonee MPOYHOro H H3HOCOCTOMKOIrO MaTepHala, MalllMHA YKJTabIBaeT IU1acTMac-
coBsie TpyOs! mamerpom 70 MM, TIPOU3BOIHTENIBHOCTE 6 KM 32 CMEHY.

B AHIIIMH IUMPOKO NPHMEHSIOT TaKXe cneayroume GecTpaHiuerHble ApeHO-
yknamunku: Bapr T3-82 (Hunepnaupsi) ¢ tArasom Karepmwinep ¢ wiecTH-
UHIHHAPOBBIM ABHratenem moutHocteio 239 kBr; Unrep peitn 203-211 ¢ Typ-
GoHalyBOM M HE3aBHCHMBIM THIPONIPHBOIOM TIyCEHMI, MOLIHOCTBIO 214 KBT.
PaGounit opran nocneaHen MalllMHbl TaKXe OT/IHYAETCA BHICOKOH H3HOCOCTOHKO-
CTBIO: CMEHHBIH HAaKOHeYHHMK M Gammak 3amensior nocne yknanku 600...700 km
ApeHaxa. MaiuHa umeer OyHkep /1A GWIBTPYOLIEr0 MaTepHaia ¢ MEKTPOH-
HBIM YCTPOHCTBOM Uil KOHTpOnA rnyOuHbl cnos npuceinkd apexbl. Ocoben-
HOCTb J1a3ePHOH CHCTEMBI — pAacClOJIOKEHHE NMPHEMHHKA HENOCPEACTBEHHO Ha
HOXe.

IIna 3achINKH ApPeHaXHOH wienH GWILTPYIOLMM MaTepHasoM GHPMOH
"Caddonk™ paspaboran npuuenHoi Tpeinep ¢ OGYHKEpOM BMECTHMOCTHIO
4,1 M, pacxol marepuana, NMoJIaBaeMoOro B LIE/b, PEryJIHPYIT CHEUHATbHBIM
yC‘rponchOM NMPHBOOMMBIM OT I'HAPOCHCTEMBb! TpakTopa. ['myBHHa 3achinku
KOHTPONTHPYETCA THIAPABJIMYECKOH CHCTEMOH C ABTOMATHYECKHMM J1a3ePHBIM
obopynosanuem.

OnbIT NPHCHINKH IpeH NPHUBO3HBIM QHUIBTPYIOWMM MaTepHanom npu Gec-
TPaHILEHHOM CTPOMTEJILCTBE MNOKA3bIBACT, YTO OCHOBHOE NPENATCTBHE [UIA LUK-
POKOro NMpHMeEHeHHA 3TOro cnocoba — TpyaHOCTs CHHXPOHHOIO JIBH)XEHHA NpH-
1ena C MaTePHAJIOM M [IPEHOY KJIaIMHKa.

Y1061 ycTpaHuTh HeOGX0MMOCTB B MPHBO3HBIX GWIBTPYIOLMX MaTepHaiax
H COKpPAaTHTh 3aTpaThl HAa CTPOHMTEJICTBO JIpeHaXa, B AHITIHM [/IA 3achin-
KH LIe/TH HAYHHAIOT NPHMEHATH MECTHbIE TPYHTbI H3 NPOHKLAEMbIX CJIOEB MOYBbI.
C sTo¥ uenvio co3nana HaBecHas MalMHa MUHHApPEHHEp UIA YKIaAKH IU1acTMac-
coBbix Tpy® nmamerpom 0 60 mm Ha ry6uny 0,76...1,07 m. Ona cnabxena
3yOuaThIMHM TMCKaMH, PacriosIoOKeHHbIMH COOKY M Crhepeds ONMOPHOH CTOHKH,
IUIA Pa3pPhIXIEHHA MOBEPXHOCTHOTO MOYBEHHOrO CJIOA M 3ANONTHEHHS MM LUETH
no yposua apensi. IlpowssomurensHocts yxnagumka S50 M/MHH, MOWHOCTD
112 xBr.

B CHIA paspaborano oBopynoBanue Wi yKJIaaKH JApeH GecrpaHiueiHbiM

cnocobomM ¥ HX NPHUCHINKH NPOHHIIAEMBIM TOYBOTPYHTOM TMAXOTHOTO CJIOA.
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PabGoumit opraH — HOX BBINOJIHEH B BH/E CTOHKH UIMPHHOH 23 CM C IUIOCKOH
nepejHen rpaHbio umMprHOH 26...28 cm. 3aHAA NOBEPXHOCTh HOXKA HAKIIOHEeHaA
non yrmom 60° K ropusonTanu ¥ O6THIOBaHA MONMITHIEHOBOH MONOCOH JUIA
JIYYIIEro COCKaIb3bIBAHMA PHIXJIOH IOYBbI B LIE/Ib.

'pyHT cpesaerca M MOJACTCA B LIEIb ABYMSA CHNAPEHHBIMH [HCKOBBIMH HO-
XaMH, YCTAHOBLJIEHHBIMH 1O OOKaM OT mENH Ha IUAPHHPHBIX KPOHIUTEHHAX,
NOBOPauYHBaeMBbIX THApOWMIHHApPamMK ¢ pabouum pasnenwem 2000 xlIla. [lpu
BCTpeue C KaMHeM JIaBjieHHe B ruapocucreme nosbimaercs 1o 2400 xIla u
BKJIIOYAETCA NPEeJOXPAHHTEIbHBIH KJIAMaH, NMPH 3TOM COOTBETCTBYIOWIAA Mapa
IMCKOB BHIrTYONAETCA M NepeKarbiBaercs uepe3 npensarcree. Kaxmasa napa
OHCKOB COCTOHT M3 BHYTPEHHEI0 KOHMYECKOroO JIHCKOBOIO HOXa [MaMeTpoM
60 cm 1 3y6YaTOro TapebyaTOro AMCKa HaMeTpoM 45 M. JIHCKH pacnosnoxeHsl
Ha paccTosiHuy 30 CM OIHH OT APYTOro.

HpeHoyxnaguuKH, BeIycKaemble 3apyOexHbIMH (HpMaMH, OTIHYAIOTCA
BonbumM paszHoobpaszHeM THIIOB W MMEIOT PAaIHYHbIE TeXHHYECKHE Xapakre-
puctuky (MOWHOCTB, rNTyOMHA YKJIaJIKH [peH, Y/eJbHOE [AaBJIEHHE HA IPYHT,
NPOM3BOMMTENBHOCTE M /1p.) . OHM, Kak npaBwino, cHabXxeHsb! J1azepHbiM 06OpY-
JIOBaHHEM 1A BBIJACPKHBAHHA IPOEKTHOIO YKJIOHA H YCTPOHCTBAMH JUIA MOJa-
i B wens GHIbTpyIomero Marepkana. B Kayecrse Takoro MarepHana MCrnosb-
3yercA rpaBHil, nojaBaemblif B OyHKep yKIaguuKa OOKOBBIM TPaHCHOPTEPOM
NPUIENHOrO NMOrPY34YHKaE, a TAKXKE CTHPOMYIb (BCNEHEHHBIH NOTHCTHPON) , 3a-
NaKOBaHHBIA B MEIIKH (ero 3acemaiT B GyHKep BPyUHYIO) .

PaGoune opraHel K APEHOYKIAAY¥KaM H3rOTABJIMBAIOT B OCHOBHOM [BYX
tunoB: V-o6paszHoit ¢opmbl cucremsl BuwisHep (paspabora B I'eTTHHreHCKOM
MHCTMTYTE Ce/IbCKOXO3AHCTBEHHbIX MAIMH) H B BHJIE HOXa-CTOHKH, BEpPXHAA
PEeXYIas 4acTh KOTOPOro HaKJIOHEHa K FOPH3OHTAIH MO YIJIOM 10 60...70°,
a HWKHAA, BBUIONHEHHas B BWIe KiMHA, — Moj yrmom 22..25°. Cornacuo
onyGIMKOBaHHBIM JaHHBIM, paGoyne opransl V-06pa3Hoit Gopmbl Jryyuie pa3s-
PHIXJIAIOT TPYHT, JIyMlIe ero YIUIOTHAIT B 30He 3aleranda TpyOsl, npu 3tom
OHH MEHbILEe M3HAUIMBAKTCA N0 CpaBHEeHHI0 ¢ pabouMMHM OpraHamMu B BMJIE HO-
XKa-CTOHKH.

B OPI' mmpoko mpuMeHsoT Mawuksl Jipesomar (ABCTDHA), MOLIHOCTH
neurarens 85...246 kB, ry6una yxnanxs 1,5...2,0 m.

lFomnanpckon ¢upmoi “Creenbepren Toynanpapern” cosnan 6a30BbiH
GecrpaHiuennbii ApeHoyknanuuk loyanpapein (macca 30 T, MOIHOCTD JIBHIa-
tens 220 xBr) mna yxnaaku tpy6 Ha rimy6uny no 2 m. Pabouee oGopynioBanue
yHHbHuHpoBaHo ¢ pabounum oGopyoBanueM Apyrux mojesned. Maiumxa cHabxe-
Ha ryCeHMUAMM HH3KOrO JlaBjieHua oT Tpakropos Karepnwuiep, pabouni opras
V-obpasxon ¢opmsi ("aensramnay”), paboyas ckopocts 2,55 km/y. B Hacros-
mee BpeMa ¢HpMa BCe WIHPE HAYMHAET BBIMYCKATh JAPEeHOYKJIANYHKH 6ONbIIOH
mowHocTH. Tak, mouHocTs nocneguer mouen BCX-cynep 280 xBr, npousso-
aurensHocts g0 1500 xm napenaxa B rop. Ilpu paspaborke HOBBIX MAlIHH
Pe/lyCMaTPHBAETCA BO3MOXXHOCTh MCIONb30BaHMA paboyMX OpraHos Kak fac-
CHBHOIO, TaK M aKTHMBHOTIO THNOB, MCIBITHIBACTCA TaKXKe KOMOHHHPOBAHHBIA
pabouuit opraH, KOrjia NOBepXHOCTHBbIH CNOH pasphbixnserca GecTpaHileHHbIM
MAaCCHBHBLIM OPraHOM, a HiDKe, N0 ITyOHHBI 3aK/aikK¥ [PEHBI, — AKTHBHBIM
HeITHBIM.
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B l'onmnangmm Ha Beimycke GecTpaHILeHHBIX [PEHOYKITAIYMKOB ClIEHATHIH-
pyerca takxe ¢dupma “"Bapr”, Koropas npoH3BOINMT pAL MOJENEH, OTIIHYal0-
ILMXCA MO MOIIHOCTH, Macce, TATOBOMY YCHIHIO, rTyOHHE YKJIa[IKH [IpeH U T. 1.
IIpu crpoutenscree apeHaxa OGecTpaHIUEHHBIM CnocoBOM MPOH3BOIMTENIBHOCTD
B cpeaHem goctrraer S00 km/rop (400 m/v).

B cnabonponnnaemMom rpyHre tpy0Obl ykiaanpiBaloT Ha raybuny a0 120 cm
nocne ero NpeBapHTE/ILHOX MPOCYIIKH, UIA Yero nepei npoXoJoM IpeHOYK-
JIANMKA TUTY)KHBIM KAHAJIOKOIATE/IEM OTPHIBAIOT IMHOHEPHYI0 TPaHllIel, B KO-
TOPYI0 3aTe€M YKJIa[bIBAOT 3aKphiTyi0 ApeHy. Tpy6si Ha rybuny Gonee 120 cm
YKJIaApIBAKT B MecYaHblX rPyHTax ¢ kKoddpodHumeHTOM QHWILTPAUMH He MeHee
0,5 m/cyr.

Bo Opaniu pupma “Tloxien™ Boimyckaer 6ecTpaHilelHbIe IPEHOYKITa/TIH-
KH JIByX THIIOB — MOIHOCTbIO aBurarena 94 u 116 xBr, yxnanssaoume oiacr-
maccoBble TpyBbl amamerpom coorBercrBedHo 10 100 u 160 MM Ha rnyGuny
1,65 u 2,2 m. [TpoexTHbii YKIJIOH ApeH obecrneudBaercs ¢ MOMOLIBI0 aBTOMATH-
YeCKOH J1a3epHOH CHCTeMbI HITH 10 criocoby ONTHYECKOro BH3HPOBAHMA.

C uenswo yBeJIMUEHHs TATOBOIO YCHIMA MAIUHH M JIYYlIEro paspbIXJIeHHA
rpyHTa paspaboran Gecrpanurednsii jpeHoyknamuuk EBpoppeitn ABR, oBopy-
NOBaHHbIH (DPOHTAILHOH (pe3oH ¢ wecTbio 3yObAMM ¥ 3aIHMM NACCHBHBIM pa-
Goumm opraHoM. Mofiesib BbITYCKaeTCA C 3alHAM PaciioyioKeHHeM poTopa.

[Ipu ocywenun cnabonpoHHIIaeMbIX IPYHTOB TpyObl yKIaabiBawoT Ha riyOu-
Hy He Gonee 0,8...1,0 M ¢ OITHOBpEMEHHBIM PBIXJICHHEM NOANAXOTHBIX FOPHU30H-
TOB KPbUIBYATBIMH HOXAMM, NPH 3TOM OPraHM3yIOT NMOBEPXHOCTHBIH CTOK.
Jna 3auMThl ApeH OT 3aWieHHA NPUMEHAT QWIbTPhI U3 BOJIOKHHCTOrO TOopda
HITH JIBHAHOH COJIOMBI.

B CHIA u Kaunane nasecHoe obopynoBanue wia GecTpaHileHHON yKITaIKH
nped seimyckawt Gupmbi Jluaxo”, “Kanrexko JITI”, “3op uupactpais”,
"JIMI” w pp. OBopynoBaHue H3roTaB/IMBAIOT NPUMEHHTENIBHO K TPAKTOpam
PATHYHLIX THIIOB HA KOJIECHOM MJIM I'YyCEHHYHOM XO[y. B 3aBHCHMOCTH OT riy-
6unbl yxnanku 1py6 mmamerpom 100...300 mm mowmocTs asurarens 6a3oBbix
MalHH Konebnerca B npenenax 116...330 xBr. Ilpu rayGune yknanku Gonee
2,5 M u nuamerpe tpy6 g0 250...300 MM NpHMEHAIOT OTOIHKTENIbHBIA TPaK-
TOp-TATau.

B I'lP misa crponTenscrsa JpeHaxa GectpaHiuiedHsiM cnocobom paspabo-
TaHbl ApeHoyknanuuku Menuomar Cranmapr B710-10/101, Mennomar-Yrusep-
can B710C/02 u B710-A/11. [lo cpaBHeHHI0 C TPaHLLIEHHBIM CIOCOBOM yKIaIKH
NPHMEHEHHE 3THX MaIlMH MO03BOJIAET NOBBICHTH ITPOM3BOAMTEIIBHOCTD TPYJa
B TPH-4eThIpe pa3a, YJIyYIUHB YC/IOBHA paboThl, COKPAaTHTh CPOKH CTPOMTE/Ib-
crea Ha 30%, a texHonoruyeckue usnepxku Ha 50%. C MomMeHTa BHeIpeHUA
(1970 r.) npesoykiaguuky ycnewHo paboraor B 13 okpyrax pecnybnuk.

Jpenoyxnamunk Menuomar-Crannapr B710/1/101 npeanasnauen mis yxnan-
KH roppHpoOBaHHBIX IUIacTMaccoBbix TpyO auamerpom 53 u 60 MM Ha riyOuHy
1,3 M, Menmomar-Yuusepcan B710C/02 yxiaabiBaer Kak MiacTMaccoBbie, TaK
H Kepamuyeckue TpyOnr muamerpom 50 Mm Ha rnybuny no 1,4 M. Tpybe nua-
MerpoM 150 mMm Ha rnybuny a0 1,4 M yknaasiBanoT MaluMHo# Mennomar-Y Hu-
Bepcan B710A/11.

HpeHoyknanuuks MejnuoMar npeaHasHauyeHp! UIA YKNAJAKH JIpeHaXa B

rpynrax I, Il kareropmii (2...5-r0 xnacca no kinaccupuxamuu I'JIP) na npeapa-
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PHTE/IBHO OCYIUEHHBIX 3eMJIAX C HeCyuied cnocODHOCTBI0O TPYHTa HE MeHee
0,35 xkr/cm?. MaluMHbl HABEIUMBAIOT HA COBETCKHE TpakTOopsl T-100MITI u
T-100MI', onu paboraloT B KOMIUIEKCE C [APYIHMH MAlIHHAMM, 3aHATBIMH
Ha NMOAroTOBHTE IbHBIX paborax.

B 3aBMCHMMOCTH OT THMNA [pPEHOYKJAIuMKa MenMoMar M npuMeHseMOoM
TEXHOJIOTHH YKJIAAKH IPOH3BOAMTENIBHOCTD OLIOH MalllHHbI COCTaBIAeT
1200 ra/rop mMpH HEBBICOKHX 3KCIUTYaTaUMOHHBIX PAacXofax H KalMTaIbHbIX
3aTparax, CTeneHb MexaHu3auuu cocrapnaer 24...66 %.

B mponecce akcrutyarauuu ObutM ODHapyKeHbl ClieflylolMe HeAOCTaTKH
apeHoyknamuuka Menuomar-Yuusepcan B710C/02: 6wictpoe ucTHpanue pabo-
Yero OpraHa M creHok OyHKepa, CTauMBaHMe pexylued KPOMKH (depe3 TpH He-
nend paGorsl MaumHy Ha 3.4 OHA NPHXOAWIOCH OCTAHABIIMBATDH [UIA PEMOHTA
M 3aMeHBI ITHX YacTeH) .

AKajieMuel CebCKOXO3AUCTBEHHBIX HayK M HayuHo-HccnenoBarenbCKHM
uenTpoMm miopopomia noys I'JIP paspaboraHa H HCNIBITaHa TEXHONMOTHA YKITAAKH
BecTpaHIIEHHOTO peHaXa ¢ GUIBTPYIOLIeH 3aChINKOH Ha CTabONPOHHIIaeMBIX ITe-
peyBJIaXHEeHHbIX noyBax. JUIaA MOJauM 3aChHINKH B LIE/Ib HCIONB30BAIM ClICIHATb-
HOe HaBecHOe 06OpyIOBaHHE K ApeHOYKIaquuKy MeMomar-YHusepcas, cocTos-
uiee M3 3arpy3oyHOH BOPOHKH H TpyObl, uepes KOTOpPYI0 3achillKa MOMACTCH K
apeHam. QWIBTPYOLIMH MaTepuHasl MOCTYNaeT B BOPOHKY M3 JIBHXYIIErocs
PAZOM arperara, npeficTaniAwmero coboit GyHKep BMECTHMOCTBIO 5 M?, CMOH-
THPOBaHHBIA HA pame MOABHXHOrO waccH. OHAKO CKOPOCTDb YKJIA/IKK C ITpHMe-
HeHHeM Takoro ycrpoucrsa Ha 10...15 % Hwke, ueM npu OOBIMHOH TEXHOJIOTMH.

B UCCP GectpaHuwedHy yKIAIKY JpeHaXa U3 IUIACTMACCOBBIX H KepaMH-
yeckux TpybO BeAyT C NMOMOLIBK KaK MMIOPTHPYEMOro, TaK M OTEYECTBEHHOIO
obopynoBanus. Tak, ucnons3ywTt yxknaguuk Musespa-150 (OPI'), npencras-
JIAIOUMAA COBOH I'yCeHHYHbIR TPAKTOP C HAPONPHBOIOM ATIOHCKOTO NMPOU3BOACT-
Ba u pabGounm obopynosanuem dupmbl “KopHenuyc” (CKOpPOCTh yKITaKu
1 xm/4), a Takxe " dpesomar” (Ascrpus) .

Ha 6ase cepwmitnoro taraya 8 YCCP cosnan npenoyknamumk TBKII-120. On
YXNa[bIBaeT KepaMHYECKHE M TMOJMITHIIeHOBBIE TpYObl Auamerpom a0 100 MM
Ha rny6uny 1,2 m, npoussomurensHocTs 400...1000 m/u.

BoiutM npoBeieHbl CPABHMTENIBHBIC MCMBITAHMA TPAHIUEHHOIO 3KCKaBaTo-
pa ITI-202A u GecrpanuieiHoro npexoyxsaguuka TBKJI-120 na nBeHamuat
yvyacTkax npu riybume yxnaaxu tpy6 0,8...1,2 M. [Ipu GecrpaHiueiHoi yknanke
MPOH3BOJIMTE/IBHOCTD IO CPABHEHWK ¢ TPaHILUEeHHOH Bo3pocna B 3,5..5,0 pasa,
a 3aTpartsl COKpaTwinch Ha 40 %.

B ITHP navato nmpou3BOAcTBO 060pYAOBaHHA [UIA CTPOMTENbCTBA GecTpaH-
LWEHHOro MpeHaXka C MOMOLIBI0 TYCEHHMYHBIX TPAKTOPOB OONBIIOH MOLIHOCTH
(103..210 xBrt). CKOHCTPYMpOBaHHbIH CaMOXOMHBIH 3KCKaBatop YA-160
(MoumocTs nsurarens 162 xkBr) umeer pabGouee oBopymoBanue B BHIE HOXa
C KJIHHOM Ha KOHIE, MOHTHpyeMOe Ha napajulejlorpaMMHOR HaBecke. [yOuny
YKJIaAKH TpY6 MOXHO peryMpoBaTh JAMCTAHLHOHHO C NMOMOLLBIO CHCTEM pPaJIHO-
yTpaBJIeHHA.

K tpaktopy Cranosa Bona TII-15 u3roraBiuBanT 3KCKaBaTopHOoe 0BOpy-
posanue [Monapen KJ-20 ¢ QMCTaHUMOHHBIM YINpaBJieHHEeM ITyOHHbI KONaHHSA.
310 060pYyIOBAHHE MOXHO TaKXe HABEIIMBATh HA T'yCEHHW4YHbIE TPAaKTOPbI BOMb-
e mMoumocTH. Paboyas CKOPOCTh YKJIA[IKH IUIaCTMAaccOBbIX Tpy6 MaMeTpom
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50...75 mm — 2,8 xm/u, maxcumanbHas raybuxa — 1,2 m. OBopynosanue cHab-
XKEHO yCTPOHCTBOM, NO3BOJIAIOIMM B rnpouecce paborsl 3ackinars TpyObi Guib-
TPYIOLIHM MATEepHAJIOM C NpHUeNna. YKIaAKy KepaMuuecKuX Tpyb Takxe MOX-
HO MexaHusuposarts (cxopocts 1,2 xm/u). BecrpaHiueiHbii ApeHOYKIaIUHK
AP-160 yknageiBaer nnacrmaccosbie TpyObi auamerpom 50; 75; 100 u 125 mm
na riyGuny o 1,8 M, paboune cxopocts 1...6,7 kxm/u.

B fAnonmn ucnons3ywor obopynosanue Canko nain macrep (ABCTpasins)
A GecTpaHILEHHOrO CTPOMTENBCTBA JIPEHAXA M3 MONMITHWICHOBOH nepdopH-
POBaHHOM JIEHTBbI, KOTOpasA B IOJIOCTH, OCTaBJIAeMOH B rpyHre pabouum opra-
HOM KPOTOBOro miyra, GOpMHpyerca B fApeHaxHyio Tpyby muamerpom S0 mm
mrHoR no 100 M. Bapaban ¢ HaMOTaHHOM Ha Hero nephOPHPOBAHHON JIEHTOM
3aKPEIAIOT Ha KapKace B yCTbe [peHaXKHOH JiMHuM. [Ipy ABMKEHHH yKiIauMKa
JIEHTa MPOTATHBACTCA B KPOTOBHHY M dopmupyercs B apeny. [lnyr npusojmrcs
ot BOM rpakropa.
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