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WCOUIEQOBAHMUE BIUAHNA HALIPABOTKK
ANPEHAXHOIO LUTPEKA HA HAMPAKEHHO-
LEOOPMWUPOBAHHOE COCTOAAHWE KPEMEXHOW

KOHCTPYKLIUK

Bvinonnen ananus HanpaxenHo-0epopmupo8arHHo2o CoCmoAHUA KpenexHol cucmemsl. Bol-
ABJIeHbI 3KOHOMeEPHOCMU NepepacnpedeneHus HaNpAXeHul 8 PAMHOM U AHKePHOM Kpeniie-
HUU npu U3MeHeHuU paccmoaHus 04ucmHo20 3a60a do ebipabomku. Onpedenexsl 06nacmu
KOHUeHmpayuu HanpaxeHudl, onacHele ¢ MoOYKU 3peHUA nomepu ycmolyugocmu 31eMeHmos
KpenexHol cucmembl.

NOCNIQXKERHA BNNUBY HAIPOBKW APEHAKHOTO LUTPEKA HA HATIPYXEHO-
LEOOPMOBAHWNIA CTAH KPINMUBHOT KOHCTPYKLIT

BukoHaro ananis HanpyxeHo-0eopmosanozo cmaxy cucmemu KpinaenHs. Buseneni 3ako-
HOMipHOCMI nepepo3nodiny HANPYXeHs 8 PAMHOMY MA GHKEPHOMY KpinfieHHi npu 3miHi 8io-
CMaHi 04ucH020 8U60I0 00 8UPO6KU. BusHayeHo o6nacmi KoHyeHmpayii HanpyxeHo, Hebe3ne-
YHUX 3 MOYKU 30py 8mpamu cmilikocmi eieMeHmis cucmemu KpinjieHHA.

RESEARCH OF OVERWORKING DRAINAGE DRIGT INFLUENCE ON STRESS-STRAIN
STATE OF FIXING CONSTRUCTION

The analysis of the stress-strain state of the mounting system was made. There were detected
the reqularities of the stress redistribution in the frame and anchor fastening while changing
distance of the working face to the roadway. The areas of stress concentration, dangerous for
the loss of stability of the elements of the fastening system are defined.

AKTYANIBHOCTb PABOTDI

Ha coBpemMeHHOM 3Tame pa3BUTHS yTroJb-
HOW TPOMBINIICHHOCTH YKpPauHbl OCOOEHHO
aKTYaJIbHBIM SIBIISIETCSI BOIPOC BBIOOpA OITH-
MaJIbHOIM CXEeMbl KPEIUICHHs Ha JTare MpOoeK-
TUPOBAHUsI, YTOOBI N30€kKaTh HEOOXOAUMOCTH
JIONIOJIHUTEJIBHOTO YCWJICHHSI KPENu WM Tie-
peKperieHns: BEIpaboTOK. DTO MO3BOJIHUTH M3-
0eXaTh JOTIOJIHUTEIFHBIX MaTepHAIbHBIX 3a-
TpaT B MpOIECcce IKCIUTyaTallii CEeTH TOPHBIX
BBIPa0OTOK, B YAaCTHOCTH, TPH IOMNAJAaHWU B
30HY BIUSHHS OYHCTHBIX pabot. J{ms Gomee
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TOYHOTO OTIPE/CICHUS PAllMOHATIBHON CXEMBI
KpeIJICHUs MOMUMO TPaJULIUOHHBIX AaHAJIU-
THYECKHX METO/0B HEOOXOJMMO HCIIOJIB30-
BaTh 0Ooyiee COBpPEMEHHBIE TOAXOMbI, OCHO-
BaHHbIC HA TIPOBEACHHH BBIYMCIUTEIHEHOTO
JKcrniepuMeHTa. KOMIUIEKCHBIM MoaxoJ Io-
3BOJINT Oo0Jiee TOYHO NPOTHO3MPOBATH ITOBE-
JGHWE Kpenu B  KOHKPETHBIX  T'OPHO-
TEOJIOTHYECKUX YCIIOBUSIX M O0ECHEeYHTh Ha-
JIEKHOE TTOJI/IePKAHNE BBIPAOOTKH.



MOCTAHOBKA MPOBJIEMbI

IIpoGiiema 0OBOJHEHHOCTH —CcllaboMeTa-
MOP(H30BaHHBIX MTOPOHBIX CIIOEB 3aIaIHOro
JoHbacca CyIIeCTBEHHO OCIOXKHSCT IOOBITY

yrist. Otpaborka yromsroro miacra Cg Ha

T «Camapckasr» OCIOXKHSCTCS HAIAIHEM
OOBOJIHEHHOTO IIECYaHUKA B OCHOBHOW KPOB-
ne. B pesynbrate 4yero npu oOpylmIeHUH KOH-
COJIM OCHOBHOW KPOBJIM HPOUCXOJUT 3HAYH-
TENIBHBIA BOJONPHUTOK B JIaBY, JOCTHUIAIOIINI
62 mfu. Jls pelIeHus mpoOJIeMBbI 0TBOJIA BO-
JIbl M3 MOJrOTOBUTEIHLHOM BBIPAOOTKH MPOBE-
JICH IPCHAKHBI BEHTWIAIIMOHHBIN MITPEK Ha
rryouHe 8-9 M OTHOCHTEIBHO YTOIBHOTO
mwracta. s momaepikaHUS YCTOWYHBOCTH
BBIPA0OTKH HCIONB3YETCSl YepeAOBAaHHE aH-
KEpHOM M paMHOM Kpemnu € 11aroM yCTaHOBKH
1 m. IIpu otpaboTtke 545 maBbBl OYHCTHBIE pa-
00Tbl OyIyT MPOXOIUTH HEMOCPEACTBCHHO
HaJl JPEHAXHBIM IITPEKOM, YTO OOyCiaBiu-
BacT HCO6XO)II/IMOCTI) YCTaHOBUTH CTCICHDb
3¢ (GeKTUBHOCTH  pabOThl  CYMICCTBYIOMICH
CXEMbI KPCILICHUS U BBIIBUTH HEJOCTATKU.

OOPMYNIMPOBAHUE LIENN PABOTDI

OCHOBHO#1 1IeNTbI0 BBIYHUCITUTEIBHOIO JKC-
MEPUMEHTA SIBJISCTCS HM3YYCHHE H3MEHCHUSI
HAIPSHKEHHOTO COCTOSIHUSI PAMHOIO M aHKep-
HOTO KPEIUICHHS B 3aBHCHMOCTH OT MECTOIIO-
JIOKEHHUS TPy OYUCTHOrO 32005 MPU Haapa-
0OTKE IPCHAKHOTO BEHTHIIIL[HOHHOTO IITpE-
Ka. YUUTBIBAsI, 9TO BBIPAbOTKaA MPOBEICHA HA
riyouHe 8-9 M OT BBIHMMAeMOro YroJbHOTO
iacta, HEOOXOJMMO YCTAHOBHTH CTEIICHb
BJIMAAHUA 30HBI OIMOPHOI'O JAaBJICHUA BIICPECIU
320051 Ha KPENEeXKHYI0 CHCTeMY ILITpeKa; OIl-
pEAeNUTh ONacHble O0JACTH B JIEMEHTAX
KPEIUICHHsI, KOTOPBbIC MOTYT BBI3BaTh MOTEPIO
UX YCTOWYMBOCTH U BBIPAOOTKHU B LICTIOM.

U3NOMEHWE OCHOBHOTO MATEPUANA

B XOAC pelICHUs MMOCTaBJICHHOMN 3agavuu
HCIIOJB30BAJIOCH MPOCTPAHCTBEHHOC MOACIIN-
pOBaHUC MCETOAOM KOHCYHBIX 3JICMCHTOB.
HpI/I noMoumM CreuuaJIbHOro MmporpaMMHOIO

KOMIUIEKCA CO37aHa TpeXMEpHas MOJelb
CJIONCTOTO T'OPHOI'0 MaccuBa C 3aJIaHHBIMHU
(U3MKO-MEXaHUYECKUMH CBOWCTBAMH IOPOJ
COTJIACHO JITAHHBIM I'€0JIOTHYECKOM pa3BellKu B
OKPECTHOCTH JPEHAKHOTO BEHTHJISILIMOHHOTO
mrpeka LIT «Camapckas». OcoOeHHOCTBIO
paccMarpuBaeMoil TPOOJIEMBI SIBIISICTCS Me-
CTOHAXOX/JCHNE JPEHAXHOTO BEHTHJISIIMOH-
HOTO IITpeKa Mo 0TpabaThIBAEMbIM IIACTOM
Cs . 'opHast BelpaboTKa apo4HOii GOpMBI 1O/

kpenb KIIITY-11,7 pacnionoxxeHa Ha riryOuHe
8-9 M oT BBHIHMMAEMOro YroJibHOTO IUIacTa.
JUisi  KperyieHusl UCIOJIb30Baach —paMHast
Kperib, n3rotoieHHas u3 npoduist CBI1-22 u
BEEp CTAICTMOJIMMEPHBIX aHKEPOB, YCTaHOB-
neHHble ¢ marom B 1 M. CrucremMa aHKEpPHOTO
KPEIUICHUsI COCTOMT M3 JAEBATH CTaJCHOJIHN-
MEpHBIX aHKEPOB, CEMb M3 KOTOPBIX JUIMHOMN
2,4 M yCTaHaBIMBAIOTCS B KPOBIIE BHIPAOOTKH,
a emie aBa ATUHON 1,5 M — B 60Kkax BeIpaboT-
KA C KaXJOH CTOPOHBI, JAWAMETpP HECYIIEro
aneMeHTa 22 MMm. B pesynbrare nomyueHHas
Kpere)kHasl cXeMa BBbIPA0OTKH MOJHOCTBIO
COOTBETCTBYET JIAHHBIM T1aCHOPTa KPETUICHUS
BBIpa0OTKH, Npe/ICTaBIeHHOMY Ha puc. 1.

3 . aoe_HB1
3 9 3578@88
-
fut
2 . — ]
* A

Puc.1. Cxema pamHo20 U GHKePHO20 KpensieHus
sbipabomeku



B Xoze BBINONHEHUS BBIYUCIUTEIHHOTO
9KCIIEPUMEHTA MPOBOJMIACH UMUTAIMS Bejle-
HUSI OUYMCTHBIX paboT. B cBsi3u ¢ 3TMM Mexa-
HU3UPOBaHHAsI KpElb MOJIEIMPOBANACH KaK
LEJBHBIA MPSIMOYTOJIBHBIN OJIOK ¢ peakiuen
COIIPOTHBIICHHS TOPHOMY JIABJICHHIO, COOT-
BETCTBYIOLIEH HeCcylleld CIIOCOOHOCTH Kperu
K[I-80. Pa3mepsl 1o BeICOTE U TIIyOMHE COOT-
BETCTBOBAJIM BEIHUIMAEMON MOIHOCTH, JUTHHA
0JI0Ka paBHA JUIMHE CEKIIUH MEXaHU3HPOBAaH-
noit kperu KJI-80. 3a orpaxieHremM MexaHu-
3UPOBAHHON KpEIry MOJCIUPOBAIHNCH 00py-
LIEHHBIE TTOPO/Ibl B BBIPAOOTAHHOM IIPOCTPaH-
CTBE ¢ pa30MEHUEM Ha 30HY OECropsI0UYHOrO
OOpYIICHUS ¥ 30HY IIAPHUPHO-OJIOKOBOTO
C/IBHIKEHHSI C COOTBETCTBYIOIIMMU MEXaHUYe-
CKHMH XapakTepuctukamu [1-2].

BEPTUKAJIbHBIE HANPAMEHWA oy

IepBbIii mar pacuera ObUT BBIIOJIHEH MPU
PAacIoI0KEHHH OYMUCTHOTO 320051 Ha PacCTOos-
HuU 14 M OT JPEHaXHOTO MITPEKA, MPH STOM
BEIPA0OTaHHOE MPOCTPAHCTBO 33JaHO IIAPH-
HOit 15 M BIUIOTH A0 TpaHuIbl Moaenu. [lpu
aHaJIN3e SITIOPBl BEPTUKAIBHBIX HAMPSHKCHUN

oy (puc. 2, @) MOXKHO OTMETUTH JIBE 00IaCTH

pactpenenenust HampsbkeHuid. CBOJX  BbIpa-
OOTKM MOJBEPraeTcsi JABJICHHIO CO CTOPOHBI
MOpOJ KPOBIHM, YTO HATIAIAHO ITPOJEMOHCT-
PUPOBAHO PACTSHKEHHEM B BEPXHSIKE PaMbl.
Hanpspkenust 3mecs pocturarot 40-50 MITa.
Jlanee B MecTax pacrnooKeHUs y3/10B M0JaT-
JMBOCTH 00pa3yercst MPOMEXyTO4Hasi 00-
JIaCTh CMEHBI PACTATUBAIOIIUX HANPSKEHUH
Ha CXKUMAIOIIUE, KOTOPBIE JOCTUTAIOT CBOUX
MaKCUMAaJIbHBIX 3HAYEHHH B CTOMKAaX paMbl.
Pacnpenenenue Harpy3ok MMeeT HEOJHOPOJ-
HBIN XapakTep. B meHTpe croiiku obpa3yrorcs
MaKCHMaJIbHbIE KOHIIEHTPAINHU, 4TO 00yCIIOB-
JICHO JaBJICHHEM OOKOBBIX IOPOJ Ha pamy.
IIpu 3TOM XapaKTEepHBIM SBISETCS pa3ndue B
pacupelelleHUH HalpshKEHU B pa3HbIX CTOM-
kax. Croiika, HaxoAdIIascsa cO CTOPOHBI IMOA-
BUT@HMSI OYMCTHOTO 32005 Harpy>keHa HeMHO-
IO MEHbIIIE, YeM MPOTHBOMOJIOKHASA. Y UUTHI-
Bas, YTO Ha JIaHHOM dTalle pacyeTa BIMSHUSA
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OYHCTHBIX Pa0OT Ha BRIPAOOTKY MUHUMAIBHHO,
MOKHO MPEANOJO0XKUTE, YTO 3TO CBA3aHO TaK-
K€ M C BJIMAHUEM YyIJla 3aJICTaHUA TTOPOJHBIX
CIIOEB.

AHKepHOe KpeluleHue, cocrosmiee Hu3 7
aHKEPOB B KPOBJIE U 110 OAHOMY aHKepy B 0o-
KaxX BBIPAOOTKH, TAK)KE MMEET HEOTHOPOJHOE
pacripeziefiecHue  HanpspKkeHuil.  AHKepa B
KpOBJIE IIOJBEPTaIOTCS PACTATHBAIONINM Ha-
MPSOKCHUSIM B HENOCPE/ICTBEHHON OIM30CTH
OT BBIPAOOTKH, TIPH STOM HX 3ariyOIeHHBIC

Y4aCTK MTOABCPIrHYTHI CXUMAIOIUM Gy .

CymecTByeT TpOMEXyTouHas o0IacTh, TIe
MOCTENICHHO MPOUCXOJHUT TIEPEX0i OT pacTsi-
KeHusl K cxaruio. Kaxsas obnacte pacrpe-
JICTICHUS] Harpy30K, 3aHMMaeT I[PUMEPHO
TPeTh OT O0IIEi NPOTSHKEHHOCTH aHKepa, 4To
cootBerctByer 0,7 —0,9m. Ilpu sToM pacrs-
ruBaroiue HanpsokeHus jgocturaror 50 Mlla,
a coxumaromme 90 MIla. BokoBeie aHKepa
AMEeT 3HAYMTENIbHO MEHBIIMH JAWara3oH U
KOHIIEHTpaLMIo HanpspkeHnd. OHM TozaBep-
TafoTCd COKUMAIOIINM HANpPsDKEHUSM, KOTO-
poie kosiedsrorest ot 50-70 MITa.

[To cpaBHEHHIO C TIEPBBIM 3TAllOM JKCITe-
pUMEHTa OYEBHJIHO IiepepacipeieiecHle Ha-
NPsOKEHUH B PAMHOM M aHKEPHOM KpeIUIeHH-
X BeIpaOoTKH. CTOWKM paMHOW Kpemu IMpak-
THYECKH ITOJTHOCTBIO, BILIOTH JI0 y3JIa MoJaT-
JIMBOCTH, TIO/IBEPralOTCsl BBICOKUM CHKHMalo-
MM HaNpsDKEHHUSIM, KOTOpBIE 3HAYNTEIBHO
NPEBBIMIAIOT MpPEAeT NPOYHOCTH CTalM Ha
cxarue. Takoe BIMSHUC BBI3BAHO 3HAYHUTEINb-
HBIM YCHJICHHEM JaBIICHUS Ha KpPEIb CO CTO-
POHBI KPOBIJIH, YTO MPHUBOAUT K Aedhopmarun
CTOEK M CIIOCOOCTBYET BIIABIMBAHUIO KPEIH B
MOYBY BBIPAOOTKH, YTO TAKKE OTOOPaXKEHO Ha
snrope (puc. 2, 6) B BUJE 0Y4aroBbIX HAMpsDKe-
HUHN y OCcHOBaHus crToiiku. Harpysku B Bepx-
HSIKE paMbl OCTAINCH MPAKTUYECKH HJICHTHY-
HBIMH C NPEIBIYIIMM n1arom pacyera. [Ipo-
UCXOJUT TpeolIiajiaHie pacTAruBaloInX Ha-
npspkeHni B muamazone 20 —50 MlIla, xoro-
pBIE XapaKTEpU3yIOT OKa3bIBAEMOE Ha IPO-
(uIe 1aBIICHNE TTOPO/] KPOBJIH.



(@)

()

Puc. 2. Intopbl 8epmuKanbHelx HANPAXeHUl Gy pamMHOU U aHKepHOU Kpenu: npu paccmoaxuu 14 m
om 2pydu 04ucmHo20 3a604 00 8bipabomku (a); 2pydb 04UCMHO20 3a604 CPABHANACH € 8epMUKANbHOU

0Cblo cummempuu 8vipabomku (6)

B aHKepHOM KpPEIUICHHH HPHCYTCTBYET
CMEHA PACTATUBAIONINX HANpPSHKCHUH, obpa-
3YIOIIUXCS HA KOHIIAX AHKEPOB, BHIXO/IINX B
BBIPA0OTKY, Ha CKUMAIOLINE HANPSDKCHUS Ha
MPOTHBOIOJIOKHBIX KOHIaX. Ha ranHoM ata-
e pacyera CXKHUMAIOINE HArpy3KH pacrpese-
JSIFOTCS 3HAYMTEIBHO HMHTCHCHBHee. B Haw-
OOIbIIICH CTEIICHH BIHMSHHUIO OMOPHOTO JaB-
JICHUS TTOJBEPraeTcs psiJi LCHTPaJIbHBIX aHKe-
POB, YCTaHOBJICHHBIX B KpOBJIC BBIpaOOTKE,
YTO BIIOJIHE 3aKOHOMEPHO, YYHUTBIBas pacrio-
JIOKCHHE OYHUCTHOTO 3a00si HAJ IITPEKOM.
VBenudeHne IUIOMAIH PACIPEACICHUS CHKH-
MAIOIMX HArpy30K B IEHTPAJbHBIX aHKEpax
yBenuumioch npumepHo Ha 30-35%, npu Ha-
npspkenusix nopsiaka 220-250 MITa. B To ke
BpeMsi GOKOBBIC aHKepa MPAKTHICCKH HE yda-
CTBYIOT B pacrpe/IeieHHN TOPHOTO TaBJICHHS,
TaK KaK Ha HUX MPAKTHYCCKH HE OKa3bIBACTCS
HHUKAKOTO JIABJICHUS, PACTSDKCHHE 3leCh HE
npessimaer 10 MITa [3].

B pesynbrare aHanmuza SMIOP BEPTHKAIb-

HBIX HaHpSI)KeHI/Iﬁ o y TOCJICAHCTO JTara pac-

YeTa [PU PacIIONOKEHUH OYUCTHOTO 320051 HaJl
JPEHAKHBIM  BEHTWIMOHHBIM  INTPEKOM
MOXXHO OTMETHTH CYIIECTBEHHOE HM3MEHEHHE
HaIPsDKEHHO-Ie()OPMHUPOBAHHOTO  COCTOSHUS
TOPHOTO MaccyBa. 3HAUMTEILHO YBEIMYUIACH
30Ha OMOPHOTO JNABJICHUS, YTO B CBS3M C TEKY-
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MM MECTOTIOJIO’KCHHEM JIaBbl OKA3bIBAET Cy-
IIECTBCHHOE BIHMSHHE Ha BBIPAOOTKY. ITO
MPUBOJIUT K YBEIMYEHUIO HArpy30K Ha Kpe-
MIEKHbIE CHCTEMBI, BCJIEICTBUE YETO CTOWKU
paMbl TIOJIBEPratOTCs BBICOKUM CHKUMAIOLIUM
HAIpsDKEHUSIM  BIUIOTH JI0  JiehopMUpoBaHHUs
npopwuinst CBII. AHkepa, ycTaHOBJICHHBIE B
KpOBIIE, 3aILEMIIAIOTCSA B CBA3U CO CIOBHKCHH-
€M Ppa3ylIpOYHEHHBIX IOPOJ, TEM HE MEHEe,
BBITIOJTHSIIOT CBOIO HENOCPEACTBEHHYIO (DyHK-
ILIMIO ¥ HECKOJIBKO PasTpy KaloT BEPXHSIK PaMBbI.

WHTEHCMBHOCTb HANPAXEHNNA o

AHanu3 SMIopbl MPUBEJCHHBIX HAIPsIKe-
HUI KPEMEeXHBIX KOHCTPYKIUN JIPEHAKHOTO
mrpeka (puc. 3, ¢) noaTBepikaaeT ooIyIo 3a-
KOHOMEPHOCTh pacTpe/ieiICHusT HaIpsuKEHHUH
C YYEeTOM TPOCIHPOBAHUS SIIOP TOPH30H-
TaTBHBIX U BEPTUKATBHBIX HAPSKCHHI.

Ve Ha JaHHOM 3Tale MOKHO OTMETHUTDH BbI-
COKYK KOHLEHTPALMIO HAIPSDKEHUH B CTOM-
kax pamsl (250-270 MIIa), 4To CBUACTENHCT-
BYET O YaCTUYHOM MPEBBIIICHUH PEJIeNa Te-
Ky4ecTd MeTajlla U, KaK CJICICTBUC, UHUIMHU-
poBaHuK JIepOpPMAIMOHHBIX TporeccoB. [Ipu
9TOM BEPXHSIK paMbl XOTh H MOJ[BEPracTcs He-
CKOJIbKO MEHEE HMHTCHCUBHBIM HAarpy3Kam,
TeM He MeHee, oOpa3oBanachk 007acTh C MaK-
CHMAJTBHBIMH HANpPsKEHUSIMA Ha TPOTHBOITO-



JIO’)KHOHM CTOPOHE OT 30HBI AEMCTBUSI OYUCTHO-
ro 3abosi. EcTb Bce oCHOBaHMsI ITpeAIoarars,
4TO B 9TOM MECTE TaK¥Ke MPOUCXOIUT Jedop-
Mallysi CTIbHOTO TPOQUIIS IaBICHUEM TT0PO/]
KkpoBnu. Ha fpyro¥i mMoJIoBUHE BEpXHSIKA KOH-
LCHTpAIMs HANPSDKCHUH KOJIeONeTCs B Jua-
nazone 140-180 MIla. AHkepHOE KpECILUICHHE

(a)

MO/IBEPraeTCsl 3HAYMTEILHO MEHBIINM Ha-
rpy3KaMm, IpH 3TOM Ha KOHI[AX aHKEPOB Ha-
HPSDKEHUST BO3PACTAIOT, YTO TOBOPHUT O 3a-
IIEMIICHUH CTAIBHBIX apMaryp B [OPOJE, a K
cepe/IMHe 3HAYUTENbHO CHIKaroTCsl. KoHIleH-
Tpanus HanpspkeHud B nuanaszone ot 30 10
60 MITa.

(©)

Puc. 3. Intopsl uHMeHCUBHOCMU HANPAXeHUU 0 pamMHOU U aHKepHOU Kpenu: npu paccmosHuu 14 m
om 2pyou 04ucmHo20 3a604 00 8bipabomku (a); epydb 04UCMH020 30604 (PABHANACH ¢ 8ePMUKANbHOU

0Cblo cummempuu 8vipabomku (6)

Ha 3aBepatomem srare npoaHaTu3upy-
€M DJIIOpY TNPHUBEACHHBIX HANPSDKCHUH pam-
HOTO W aHKepHOTro Kperuienus (puc. 3, 6). Io-
JIy4eHHBIE aHHBIC MO3BOJAT COCTaBHUTH HaM-
OoJiee MOJTHYIO KapTHHY BIMSHUS T€OMEXaHH-
YECKHX IIPOLIECCOB B MacCHBE TOPHBIX MOPOJ
Ha KPEIEKHBIC CHCTEMBI.

Croiiku paMHON Kpemnu IMOJHOCTHIO MOJ-
BEpraloTcsi BBICOKMM Harpys3kaM, IIpeBbI-
LIAIOMIMM TIpEJeNl TEKy4ecTH CTalld, 4YTO To-
Boput o nedopmanuu npoduis. Hacronbko
CHJIbHOE JaBJICHWE HA CTOWKM 00ycIaBiIMBa-
eTcs HE TOJBKO Harpy3Koi Ha BEpXHSK, KOTO-
poe pacripenensercs Ha CTOWKH, HO JaBJICHH-
eM ¢ OOKOB BBIPAOOTKH, UTO SBISCTCS CIICA-
CTBHEM paclpeleleHHs HalpsDKEHUH BOKPYT
mtpeka. IlonoxeHue o4ncTHOrO 3ab0s mpe-
JONPEETHIO MECTO HAaHOOJIBILErO IaBICHUSL
U B BEpXHSKE paMbl. B oTinune ot npenpiny-
IIMX ATAIOB, TENEPh BHICOKUE HArpy3KH o0pa-
3yIOTCSl TIPAKTUYECKH IO IEHTPY CBOJA Kpe-
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I, TJIC YPOBEHb HAIPSKCHUM CBUICTEIBCT-
ByeT 0 aedopManuu MeTajia, T.e. POUCXO-
JIAT MPOTHO BEpXHSIKA BHYTPh BEIpabOTKH [3].

3HAYUTENBHO YBEIHIMINCh HATPSUKCHUS B
aHKepHOM KperuieHnu. [IpakTnueckn Bce aH-
Kepa, YCTAHOBJICHHBIC B KPOBJIE LITPEKA, ITOA-
BEPraroTCsl MOBBILICHHBIM [PHUBEACHHBIM Ha-
npspkeHusiM. OCOOCHHO MPOSIBISIETCST HA KOH-
[[aX aHKEPOB, 3aKPEIUICHHBIX B MACCHUBE, TJIE
MPEBBILIAETCS TIPE/IEN TeKydecTd crand. JlaH-
HOE SIBJICHHE XapaKTepH3yeT aKTHBHOE yd4a-
CTHE AHKEPOB B DACIPEICIICHUU BIHSHUS
OIIOPHOTO JIABJICHHsI OYKCTHOrO 3a00si, KOTO-
poe OKa3bIBaeT MAKCUMAJILHOE BO3/ICHCTBHC Ha
BEIpabOTKY. AHKepa (OPMHUPYIOT OIOPHYIO
UTHTY, CKPETLISist TOPO/IBI KPOBIIH, TS CHIKE-
HUSI TABJICHKST HA CBOJ BBIPAOOTKH. YUHTHIBAsK
XapaKTePUCTUKU CTajd, HCIONIb3yeMOil s
AHKEPOB, MOYKHO OTMETHUTH Je(pOPMHUPOBAHHE
apMarypbl, BCJIEACTBUE C/BHKCHHS CJIOEB OT-
HOCHUTEJBHO ApyT Apyra. [Ipu npubimkenun K



KOHTYpPY BBIpaOOTKYy Harpy3ku B aHKepax
yMeHbliatoresi, onHako He Hike 30 MIla. bo-
KOBBIC aHKEpa Harpy»KeHbl OTHOCHTEJIBHO CJla-
00, KOHIIEHTpAIMSI HATIPSHKEHUH KosieOneTcs: B
nuaraszone 25-50 MITa.

BbIBOAbI

[ToxBons urorn ananmusa BCEX TPEX ITAIOB
BBIYHCIIUTEIILHOTO 3KCIEPUMEHTa, MOXKHO BbI-
JICIUTH 3aBUCUMOCTh W3MEHEHUSI HAIPsHKEHHO-
J1e(hOPMUPOBAHHOTO COCTOSIHHSI TOPHOTO Mac-
CHBA ¥ JIABJICHHS Ha KPETICKHBIE KOHCTPYKIINU
JIPEHAKHOTO BEHTWJISIIMOHHOTO INTpPEeKa OT
MTOJIBUTAHUS OYHCTHOTO 3a00s. C mpubmrmKe-
HHEM OYHCTHBIX PadOT K BBIPAOOTKE YBEIMIH-
BaeTCs 30HA OIMOPHOTO JAaBJICHUS BOKPYT Me-
XaHM3MPOBAHHOTO KOMIUIEKCA, YTO CKa3bIBACT-
cst Ha HJIC maccuBa BOKpYT BBIPaOOTKH M Ha
Harpy3ke Ha PaMHOE M aHKEPHOE KpeIlICHHE.
V3MeHeHus: MMEIOT KayeCTBEHHBIH W KOJIMde-
CTBEHHbIM mokazarenu. C yMeHbIIEHHEM pac-

cTostHMA 32005 10 BBIPAOOTKM HANPSHKECHHUS B
KPENEeKHOW CHCTEME IITPeKa HE TOJIbKO BO3-
pacTaroT, HO U MEHSETCS] XapakTep UX pacrpe-
JCIICHUA. Ecmn na IMEPBLIX JIBYX OTarax pacye-
Ta, ObLI IIEPEBEC B JIABJICHUM HA TOH CTOPOHE, C
KaKoM HOJIXOAUT JIaBa, TO Ha IOCJIeJHEM dTalle
HAIpsDKEHUST BBIPOBHSUINCH, M BCE KpEIUICHHE
NPUHSJIO HArpys3Ky. OTO BIIOJHE OYEBHJIHO,
YUHUTBIBAsI, YTO MOCIIETHUH 3Tall pacyeT Xapak-
TEpU3YETCS TIOJOKEHHEM IIIOCKOCTH 32005
HETIOCPE/ICTBEHHO HAJl BBIPAOOTKOM, 4TO HpH-
BEJIO HE TOJBKO K PABHOMEPHOMY paciipesiene-
HUIO HANpPsHKCHUH, HO IIOJIyYEHUI0 MAaKCu-
MaJIbHO BO3MOJKHBIX Harpy3o0k Kak Ha TOpOJ-
HbIC CJIOH, 3aJICrarommre MCEXAY YIOJIbHBIM
IUIACTOM M BBIPAOOTKOHM, Tak U Ha paMHOE U
aHKepHOe KperuleHue. B pesynbrare gero mpo-
U30IIII0 Pa3ylIpOYHEHHEe MaccuBa U 0Opa3oBa-
HHE TPEIIVH, a Takxke AeopMannuy KOHCTPYK-
THUBHBIX 3JIEMEHTOB paMbl M CJIIOM psijia aHKe-
POB B MECTax CIBH)KCHHUS ITOPOJTHBIX CIIOEB.
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Coykos Badum Anekcandposuy — acnupanm kageopsl
nodzemHol paspabomku mecmopoxdeHuli HayuoHanbHozo
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