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ONPEJAEJEHUE OCHOBHBIX TAPAMETPOB AHKEPHOH KPEIH
MOJAIOTOBHTE/IBHBIX BHIPABOTOK

PasepuTie yrnenoOsiBatomieil oTpacid TpeOyeT NOCTOAHHOIO BHHMAHHA K pARY
npobiem, B TOM YHCTIE KACAKOLIMXCA HOA3EMHOT0 KoMmuekca pador. [loscemecTHoe npH-
MEHEHHe paMHEBIX nojatiuseix Kpened U3 CBII (00seMel 5TOr0 BHIA KpenmH Ha HIAXTax
Ionbacca cocrasmstor 91,5%) He no3BosAeT obecnedHTs OE3PEMOHTHOTO MOANEPIKAHUA
BEIpabOTOK, @ TPATHIHOHHOE YIIPaBIICHHE HX COCTOSHHEM 3a CHET H3IMEHEHHA ILIOTHOCTH
VCTAHOBKH PaM, TOBBILIEHHUs 10IaTIHBOCTH, TPHMEHEHHS TSKENBIX NPO(HICH JTHIIb IIPH-
BENO K POCTY MarepHalbHBIX W TPYIOBBIX 3arpar. IIpu aTOM Hecymias cniocoOHOCTE rop-
HBIX TIOPOJ, BEMTHYHHA KOTOPOH CyllecTBeHHA Iae 3a MPelelioM MPOYHOCTH, MOYTH He
HCITONIE3YETCH.

OCHOBHBEIM YCIOBHEM 00eCIieYeH s YCTOHYHBOCTH MOATOTOBHTENBHEIX BEIPA0OTOK
spJiseTcs OBICTPEIN BBOI KpenmH B paboTy u obecneyeHHe XOPOUIMX YCIOBHH HAa KOHTAKTE
«kpenb-riopoaa». Kak orMedaercs B pabote [1], 3T0 B HacTosAIIEE BpeMs OJWH H3 IMIaBHEIX
BOTIPOCOB B pelleHHH TMpobieMel obeclieYeHHs YCTOHYHBOCTH MOJATOTOBHTE/IBHEIX BRIpa-
OO0TOK.

AHanu3 W3BECTHBIX B OTEYECTBEHHOH W 3apyOekKHOH NMPaKTHKE TEXHONOTHYECKHX
pazpaboToK B 061aCTH KPenJIeHHs H NoAaepiKania BEIpadOTOK MOKAa3kIBACT, YTO OMHHM H3
NEepCIEKTHBHEIX HANpaBIeHHi pelieHHe Bompoca obecneueHs YCTOHYHBOCTH KanHTailb-
HBIX H MOJATOTOBHTEIBHBIX FOPHBIX BBIPaOOTOK ABIAETCA NPHMEHEHHE AHKEPHBIX CHCTEM,
[03BOJISIONIAX JOCTHYb BHICOKHX TEMIIOB MPOBEICHUS BRIPAOOTOK, CHHIKEHHSA TPaBMAaTH3-
Ma, OBECIeYNTh BEICOKHE TEXHMKO-IKOHOMMYECKHE [OKa3aTeny SKCILTyaTallud Bhipabo-
TOK.

Bmecte ¢ TeM, 00beMbl IPHMEHEHHNs] AHKEPHBIX CHCTEM HA INaxTax Y KpawHbI Ha ce-
rOJAHAIIHHI JeHb BEChbMa HE3HAYHTENHLHBI H COCTABIAIOT HECKOJNBKO KHJIOMETpoB. Takoe
TOJIOKEHHE CBA3AHO ¢ OCTOPOMKHBIM OTHOLIEHHEM TEXHHYECKOr0 PYKOBOJICTBA MIAXT K HE-
MPUBBEIYHOMY BHIY KpermH W o0bACHAeTCH pAAOM ODBEKTHBHBIX NMPHYHH, OJHA H3 KOTO-
PBIX — OTCYTCTBHE OOIIENpPH3HAHHOH METOIMKH pacyera NapameTpoB aHKEPHOH Kpenw,
OTpaKarollel pealbHble TeOMEXaHHYECKHE MPOLECCH, IPOHCXOAAIIHE B NOPOJAHOM Mac-
CHBE B OKPECTHOCTH BBIPabOTOK.
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Onpedenenue 0CHOGHbIX NAPAMEMPOE GHKEPHOU Kpenu ROO2OMOBUMENbHbIX 6bIPAGOMOK

CnoXKHOCTE HCCAEIOBAHMH B HATYPHBIX VCJIOBHAX COCTOSHHSA MPHKOHTYPHOrO Mac-
CHBA M JETATEHOTO H3YYEHHA HPOLIECCOB, MPOHCXOIAIIAX B HEM IIPH HAPYIUEHHH PABHO-
BECHHA, BEIHYKIAET HCIIOJIB30BaTh A PeHIeHHA MOCTABJEHHEIX 3a1a4 METO/Ibl MOIeNHpOo-
BaHHA (KaK MaTeMaTH4YecKHe, Tak H 1adopaTOpHEIE).

C mensio H3yuyeHHs Xapakrepa Aeh)opMHPOBaHHSA MPHKOHTYPHOTO MacCHBa MOPO H
ompeze/ieHHs TapaMeTpoR aHKepHOro KperleHus Oblla IpoBejieHa cepusa 1abopaTOPHEIX
MCHBITAHHI Ha CIEIHAIEHOM IUIOCKOM cTeHIe Kadeapbl CTPOHTENBHEIX TE0TEXHOIOIHH H
koHeTpykuui HaumonaneHoro ropHoro yHuweepcHtera. Macmrad MoﬂanpGBaHHH —
1:50. MccneaoBaHis BEITOJTHAIACE 1S BEIpaOOTOK ¢ ceyeHHem 13-15 M°. B kauecTse Mo-
JICIbHOTO MaTepHana NPHMEHSUINCE lecqaHo-napa(uHo-TpapuTOBEIE CMecH [2].

Ha nepBom sTane ucclieioBaHHs BHINOJHATHCE HAa MOJENAX M3 DKBHBAICHTHERIX Ma-
TEpPHANIOB A OJHOpoaHOH cpeasl. Ha BTOopoMm 3Taie MoaendpoBaiachk CIOMCTas cpeja,
KOTOpas BOCIPOM3BOJHIA TOPHO-TEOJIOTHYECKHE YCIOBHA INAXTEl «AIMa3Has», ABIIO-
HIHMHCH THOWYHBIMEH Ui waxt [ocynapcTeeHHOH XoaaMHroBoH komnaHuu «/loOpo-
NONALEYTONEY. B pesyiibraTe MOAENMPOBaHHS OBUTH ONpPE/IeNeHbl PAlMOHATIbHbIE JUIMHE]
AHKEpOB M IIOTHOCTh HX YCTAHOBKH TIPH HEOJHOPOIHOM MOPOIHOM MACCHBE.
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Prc. 2. M3MeHeHHe nonepeyHoro ceueHHs BeIpabOTKH B 3aBHCHMOCTH OT JITHHBI AHKEpa

Kak cienyer U3 pHCYHKOB, 10CTAT0YHas IIOTHOCTE YCTAHOBKH aHKEPOB HAXOMUTCA
B npeaenax 1...1.2 H.HKJ"ME, panMoHanbHas juMHa ankepa — 2,2...2,5 M. OTHOIIEHHE 3Ha-
yenuii nedopmanuii MaccMpa B GoKax W KpOBIE BhIPabOTKH, 3aKpeNIeHHOH aHKEepHOH
KpElb M He3aKpennenHo cocrapnseT 2,3 u 2,8, COOTBETCTBEHHO.
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Jls ompedeneHHA NapaMeTPOB aHKEPHOIO KPENJIEHHS, MOMHMO IKCIEPHMEHTAb-
HBIX METO/IOB HCCIIEJOBaHHA, HCIOIb30BATMCH H aHANHTHYeCKHe MeTonbl. [TpH pemexun
YIIpyronjiacTHYecKoif 3a7aud HCIOJb30BalCs METOI KOHeuHbIX aneMentoB (MKD). Oa-
HMM H3 HanOoJiee yJAa4HbIX MAKETOB MPHKIAIHBIX MPOrpaMM, MO3BOJIAIOMIHX PEATH30BATE
MK?, senserca [1I1I1 Cosmos/M, KOTOpbIH MOXKET OBITh HCIONB30BAH HAa OCHOBE HTEpa-
LIHOHHOTO MOAX0Ja: npH 3...4 uTepanusx OTIHYHE YHCJICHHOTO PelleHHs OT TOYHOrO Co-
crasiseT He Gonee 8% [3].

Hccnenopanne HanpsKeHHO-AeGOpMHPOBAHHOIO COCTOSHMS FOPHOIO MaccHsa B
OKPECTHOCTH TO/ITOTOBHTE/IBbHOH BEIPAOOTKH apo4HOM (JOpPMBI BBEITIONHAIOCH TaKkKe B JiBa
sTana: ajid 0JIHOPOJHOTO H HEOAHOPOAHOTO [OPOAHOIO MaccHEa.

B xose pacHeTOB NPHHHMANOCH pacnojokeHne BeIpaboTka Ha raybune 800 M, yro
COOTBETCTBYIOT FOpHOMY JaBiieHHIo, ipumepHo, 21 MIla. B pesyasrare pacueros Onuin
ompeneneHbl pasMepsl 00nacTH Heympyrux nedopManuit (paspeIXJIEHHS) H €€ 3aBHCH-
MOCTB OT YHC/Ia M /UIHHBI aHKepoB. MaKcHManbsHEIE pe3yIbTHPYIOIIHE MIEPEMEIIEHUS TIPH
ycTaHOBKE 7 aHKEpoB JUIHHOM 2,5 M ymenbmatotes B 1,47 u 1,49 pasa, a onyckanne 3aMka
cBojia BeIpaboTkH — Ha 45,6 u 44,9% 1A ONHOPOAHOIO H HEOJHOPOJAHOTO MOPOAHOIO
MaccHBa COOTBETCTBEHHO. J[ocTaTOYHASA MIOTHOCTE YCTAHOBKH AHKEPOB HAXOIWTCA B Ipe-
nenax 0.8...1,0 aHK/M® W 0,8...1,2 ank/mM2, a pauHoHanbHas AnHHa — 2,3...25 M H
2.2...2.5 M, JUIA COOTBETCTBEHHO.

ConocTaBjieHHe Pe3YJILTATOB, MOIYYEHHBIX JUI OJHOPOAHOTO M HEOAHOPOAHOIO
(CTTOMCTOT0) NOPOIHOrO MAcCHBa, MOKA3bIBAET, UTO pa3Mepkl o6iacTH Heynpyrux aedop-
Mal[Mil, MaKCUMaJbHBIE pPe3yJbTHPYIOIIHE MepeMelIcHHA Ha KOHTYpe BeIpabOTKH, MJOT-
HOCTh QHKEPOBAHHMA M IJIHHA AHKEPOB MPAKTHYECKH OJIHHAKOBEL JTO TO3BOJSET CAENATh
BBIBOJI O HECYLIECTBEHHOM BIHAHHH CIIOMCTOCTH Ha HaNpsiKeHHO-Ie()OPMHUPOBAHHOE CO-
CTOSHMS [IOPOJHOTO MAacCHBa H ITAPAMETPEI AHKEPOBAHHA.

IIpH HHCTPYMCHTANBHBIX MapKIOEH/IEPCKHX HCCICAOBAHHAX Ha JKCNEPHMEHTAb-
HOM Yy4acTKe BhIpabOTKH ¢ aHKEPHOH Kpelbio (HKCHPOBAIMCH BEIHYHHBI CMELICHHH 3Jle-
MEHTOB KOHTYpa BeipaboTku u Kpenu Bo BpeMenH. lllaxTHble Habmofenus nokasaim, 410
YCTAHOBKA AHKEPHOI KpenH NMPaKTHYECKH He BIHAET Ha CKOPOCTh M BEJMYHHY CMELICHHH
MOYBBI BHIPAOOTKH, YTO NMOATBEPIHIO Pe3yIbTaThl AHATHTHYECKHX M JIaDOPaTOPHBIX HE-
cnenoBaHuil. BeauuHHa cMeleHus MOpoJ KPOBIH YMEHbIIKIIACH B 2...3 pasa no cpasHe-
HHIO C KOHTPOJIbHBIM YUACTHOM.

Ha ocHoBe nabopaTopHbIX, aHATHTHYECKHX M HATYPHBIX HCC "IE,II,GB&HHH MOJKHO
c/lenath BBIBOJ, YTO NapamMeTpbl aHKEPHOH KpPenH: MIOTHOCTE | ank/M* ¥ Jumna 2,5 M sB-
JIAIOTCA JOCTATOYHBIMH JUIS TOAAEPKAHHA [OATOTOBHTENbHBIX BHIPAOOTOK B YCIOBHAX
waxt ['XK «Jobpononseyrons» B 3KCIUIYTALHOHHOM COCTOSHHH, 4 TAKXKE BECbMa 3HAYH-
TeJIbHO CHHKAIOT YPOBEHb HANPAKEHHIA ¥ NepeMellieHHH Ha KOHTYPE BbIPabOTKH.
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