622.831.3
Kacesu H.H. mokt. Texn. nayk (I'BY3 JouHTY), Caxuo W.I'. kaHxa. TexH.
Hayk ('BY3 JouHTY), N'magkuii C.1O. unx. OIT 1. «J{oOpomnosbckas»

CIIOCOB TTOBBIIIEHN A HECYIIEM CIIOCOBHOCTH
PA3PYIIEHHBIX T'OPHBIX ITOPOJ, OCHOBAHHBIN HA [TIPUMEHEHUU
CAMOPACHINPAIOININXCA COCTABOB

AHanmu3 COCTOSIHMSI COBPEMEHHBIX TOPHBIX BBIPAOOTOK ITOKA3bIBAET, YTO
noTeps MIOHIAAN MONEPEYHOr0 CEYEHHs ISl TOJITOTOBUTENBHBIX BBIPAOOTOK BHE
30Hbl BJIUSIHUS OYMCTHBIX padoT mnpesbimaer 30-40%, a Ha compsokeHUsx ¢
o4HnCTHBIM 3a00eM — pocturaetr 50-70%, yTo HMPUBOAUT K HEOOXOIWMOCTH HX
nepekperuieHuss U pemoHTta. OOIEen3BeCTHBIM (PakToM ABISETCS TO, YTO Ha
coBpeMeHHBIX rinyonHax pazpadotku 100% BeIpabOTOK, MOABEPKECHHBIX BIHSTHUIO
OUYMCTHBIX padoT, 3a MEPUOJ CBOETO CYIIECTBOBAHUS PEMOHTUPYIOTCS HE MEHEe
omHOro pasza. Ilpm 3ToM Ha mraxtax YKpawHBI B IOAABIISIONIEM OOJBITUHCTBE
CIIy4aeB MPAKTUYECKH HE MPUMEHSIETCS TEXHHKA, MO3BOJISIONIAsS MEXaHU3UPOBAThH
IpoLIECC PEMOHTAa TOPHBIX BBIPAOOTOK, UYTO OOBSCHSIETCS OTCYTCTBHUEM
HEOOXOMMBIX Pa3MEpPOB MOMEPEUHOTO CEUCHHUS M 3a30POB B BHIPAOOTKAX, a TAKKE
pPacoJIOKEHUEM B HUX TPAHCIOPTHOTO M BCIIOMOTATEIHLHOTO O0OpYJIOBAaHMS.
Kpome TOro, mpou3BOJCTBO PEMOHTHBIX padOT, BBIMOJHIEMOE, KakK IMpaBuUIIo,
BPYYHYIO, YacTO COMPOBOXKIACTCS BHE3AIMHBIMU OOPYIICHUSMH W BBIBAJIAMH,
JUKBUAALMS  TOCIAEACTBUH  KOTOPBIX TMPUBOJUT K YBEJIMYEHHUIO CPOKOB
BBITIOJTHCHUS, TTOBBIIICHUIO TPYAOSMKOCTH M CTOUMOCTH PEMOHTHBIX PaboT.

[Ipumenenue Oosiee METANIOEMKHMX KOHCTPYKIIMA Kpenedl U TMOBBIIICHUE
IUIOTHOCTH MX YCTAaHOBKM HE IMO3BOJSIET PEIIUTh YKa3aHHYIO Mpoliemy. OTO
OOBSCHSACTCS CIIOKHOCTHIO TIPEIOTBPAIICHUS W CICPKUBAHUS Pa3BUTHS BOKPYT
BBIPAaOOTOK HA COBPEMEHHBIX IIyOMHAX pa3paOOTKH 30HBI Pa3pyIIEHHBIX MOPOJ
(3PII). TpamuioHHbIC MOAXO0JbI K 00ECIICYCHHUIO IKCILTyaTallHOHHOTO COCTOSHHS

TOPHBIX BBIPAOOTOK, HAXOSIIMXCS B 30HE Pa3pyLIEHHBIX MOPOJ, O0a3upyrouumecs



HA  CWJIOBOM  MPOTHUBOJCUCTBHM  MpoOIEccCaM  TMEpPEMENICHUST  MacCHBOB
JTECTPYKTYPUPOBAHHBIX MOPOJ B MOJIOCTh BHIPAOOTKH, HA HAIll B3I, HE UMEIOT
TIEPCTICKTUBBI.

B ropHOil mpakTHKe WMEETCS OIBIT pealu3allid Pa3IMYHbIX CIOCOOOB
MOBBIIIICHUS HECYIIEeH CIMOCOOHOCTH TOpPHBIX Topoa. CrnocoObl yHNpOYHEHUS
OCHOBAHHBIC HAa HATHETAHWU BSDKYIIMX CKPEIUISIONIUX COCTABOB B 3aKOHTYPHYIO
o6macte [1, 2], TpeOyIOT 3HAYUTEIBHBIX BIIOKEHHM, IIPH 3TOM HE 00ECIIEUHUBAIOT
HAIPaBJICHHOTO KOHTPOJHMPYEMOTO YKPEIUIGHHS TMOpoa. M3BeCTHBI Takke
CIOCOOBI, OCHOBAaHHBIC Ha B3PHIBHOM YIPOYHCHHMH [3], B KOTOPBHIX MOBBIIICHUE
HecyIIel cocOOHOCTH TOPOJ IOCTUTAETCS, KaK MPaBUIIO, 32 CYET YBEIUUCHUS UX
IUIOTHOCTH. B3pBIBHOE YyIIPOYHEHUE MOXKET OBITh PEATM30BaHO TOJBKO B YCIOBHSIX
MOpPOJ, CKJIOHHBIX K IUIACTHYECKUM AedopManusiM. YTPOYHEHUE pPa3pyHICHHBIX
TOPHBIX TIOPOJI C XPYNKUMU CBOHMCTBAMH 3a CUET HMX B3PBIBHOTO HArpy>XKeHUs
JIOCTaTOYHO CJIOKHO W TIPAKTHYECKH HEpeaTu3yeMo, TaK KaK JTUHAMHYECKOE
BO3JICHCTBHE HA PA3pyIICHHBIA MAaCCUB MPUBOJUT K €r0 MOBTOPHOMY JIPOOJICHUIO,
a TIOCJIC B3PhIBA HET COMPOTUBIICHUS OOPAaTHOMY JIBFDKCHHIO Pa3pyIICHHBIX MTOPOJT
B HampaBlieHWW IIIypa, YTO CHUKAET, a 3a4acTyl0 W BOBce CHUMaeT 3(ddext
MOBBIIIICHUSI HECYIIeH CIMOCOOHOCTH JeCTPYKTYpUPOBAaHHOIO MaccuBa. Kpome
ATOrO HM3BECTHHI CHOCOOBI B3PHIBHOTO 3aKpEIUICHUs TPyO4aThix aHkepoB [4], B
KOTOPBIX 3(PGhEKT yKperieHus JOCTHraeTcs 3a cueT paboThl aHKEPHOH KperH,
NpWwKaTol K CTEHKaM IIImypa B pPe3yJbTaTe B3pbIBa, a Takke 3a cUeT
COTIPOTUBJICHUSI CABWKCHUIO TIOPOJ, B HAMpaBICHUHM IIITypa OKa3bIBAEMOM
TpyOuaTbiM aHkepoM. OJIHAKO MPH peaau3aliuu dTUX CIOoCO00B OOJIbIas YHEPTHUs
pacxoayercs Ha AedopMUpoBaHue TpyOUyaToil aHkepHOM mTanry. [Ipumenenue xe
aHKepHOM  Kpemu, COIJIaCHO  CYIIECTBYIOIIMM B  HACTOAIIEE  BpeMs
PEACTaBICHUSIM, UMEET CMBICI B YCIIOBUSX HEHAPYIIICHHOTO MacCHBA.

ABTOpamMu TpemyiaraeTcs pecypcocOeperaroniasi TEXHOJOTHS TTOBBITIICHUS
HECYyIel CIMOCOOHOCTH pa3pylICHHBIX TOPOJ BOKPYT TOpPHOM BBIPaOOTKH,
OCHOBaHHAs Ha WCIOJIb30BAHNKM COOCTBEHHOW TIPOYHOCTH TOPHBIX IOPOJ U

CJIO’KHMBILIETOCS B OKPYKAIOIIIEM MacCHBE PAaBHOBECHOT'O COCTOSTHUS [5].



[Ipennaraemsplii MOAXOA CBOJUTCS K TOMY, YTO POJIb JOIIOJHUTEIBHON KpeIn
BBIIIOJIHAET UCKYCCTBEHHO CO3[aBacMasi U3 MOPOJHBIX OTAEIBHOCTEW B Ipenenax
3PII Hecymas koHCTpyKuusa. POpMUPOBAHUE FTOM KOHCTPYKIMU O0OECIEYMBAETCS
NyTEeM YBEIMYEHUS CUJI TPEHHUS MEXIy MOPOJHBIMU (pparMeHTaMu, B Ipejaesax
3PII, 4ro mocTuraeTcs npy MOMOILM UX CHIIOBOIO pacnopa.

Crioco0 peanuzyercs CleayOHMM 00pa3oM, Mo (aKTUYECKOMY KOHTYPY
BBIPa0OTKM B MAacCHB TOPHBIX MOPOJ OypsTCsS IIMypbl, B IIMTypbl MOMELIAIOT
CaMOpaCLIUPSIIOLUIUICS COCTaB, MOCJE YEero ITypbl FTepMETU3UPYIOT. B pe3ynbpraTe
YBEJIMYEHHS B 00bEME CAMOPACIIMPSIOIIETOCs COCTaBa OH OKa3bIBAET JIABJICHUE HA
CTEHKH ILITypa U C)KUMAET IIOPOJIbl BOKPYT BBIPAOOTKH.

Takum oOpa3om, pu apoyHOU popMe ceueHUs BbIpaOOTKHU, U BEEPHOU cXeMe
OypeHHs IIIypoB BOKPYr Hee co3JaeTcs ckatas CcBojooOpa3Has 30Ha.
IIpennaraemass cxema peanu3zauuu crnocoba obOecrneueHus yCTOWYMBOCTHU
BBIPa0OTKH, OCHOBAaHHOTO Ha paclope BMELIAIOUIMX MOpOJ, TMpeAcTaBieHa Ha
pucyHke 1.

OCHOBHBIM MapaMeTpPOM MpeIaraeMoro Crnocoda sBISIETCS HEOOXOAUMBIH,
C TOYKM 3peHHs] 0OecleyeHHUs] YCTOMUMBOCTH pa3pyLICHHBIX [OPOJ, pa3Mep
IIMPUHBl O0JIACTH BIUSHHS INIypa ¢ pacrnopHbIM nemeHToM (B). Ykazanusrit
pa3Mep 30HBI BIMSHUA IIITypa MO3BOJSET ONPEACTUTh HEOOXOIUMOE PaCCTOSIHHUE
MEXIy MImypamMu s peanuzanuu crnocoba. IIpoBeneHHbie s1abopaTopHbIE
uccnenoBanusi [6] mepemaum namieHuss P; OoT CTEHOK mimypa, COAEpIKaIIero
CaMOPACIIUPSIONIUNACS COCTaB, C paauycoM R; MenkoppakIMOHHBIM TUCKPETHBIM
MaTepuajioM Ha paccrosHue R; M03BOMWIM, MOIYYUTh SMIUPHUUYECKYIO
3aBHCHMOCTb, KOTOpas MO3BOIseT ¢ Kkoodduumentom koppemsimuu R? =0,95

ONpPENENIUTh IaBJI€HUE Ha paccTosiHuK R, ot ocu mmypa
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JVACKPETHOM MaTepHAJIE, ONPEAEIISIEMBIA SKCIIEPUMEHTAIBHBIM METOOM.



Jlis pemieHus NPUBEICHHOTO YpaBHEHHsI HEOOXOAMMO 3HATH JIaBJICHHE

camopaciupenus P; passuBaemoe B mimype.

Puc. 1. Cxema co3ganus HeCyllled KOHCTPYKIIUU U3 Pa3pyIICHHBIX MOPOJ
1 — xoHTYp BBIPAOOTKH;

2 — IIIypbl C CAMOPACHITUPSIOIIUMCSI COCTABOM;

3 — pa3pylieHHbIE TIOPOIBI,

4 — npearoiaracmast 00J1aCTh BIIMSTHUS OJHOT'O HIITypa.

B kauectBe pabouero areHta s CO3JaHUSl JIaBJIEHUS B ILIIype
IPEUIaraeTcsl UCIOJb30BaTh HEB3PHIBYATHIE pa3pyLIAIOIIME COCTaBbl HA OCHOBE
OKCHJa KaJIbLIMs, B MPOLIECCE TUpaTalMii KOTOPBIX MPOUCXOJIUT pOCT o0beEMaA H,
COOTBETCTBEHHO, JaBJICHUS Ha CTEHKHU UIMypa, HApUMEpP, MOXKET HNPUMEHATHCA
IBYXKOMIIOHeHTHBIA Matepuan HPB-80 [7], Beimyckaemblii B HacTosIee Bpemsl B

VYkpaune. Jlaboparopusie ucciaenoBanus coiicts HPB-80 [8, 9] moxkasamu, uto



3TO BEIIECTBO CMOCOOHO cO3/aBaTh JAaBiieHMe Ha creHku mmypa no 80 Mlla.
PabGouass ~ xapakTepucTMka  yKa3aHHOTO  MaTepualia  [pU  OTCYTCTBUHU
IPEIBApUTEILHOTO HATPYKCHUS IPUBEACHA HA puC. 2.

B pesymprare = 00pabOTKM  pe3yibTaTOB  OIKCIEPUMEHTOB  TIPH
(UKCHPOBAaHHOM O0BEMHOM H3MeHeHHH Mmarepuana [9] Obur moaydeH rpaduk
(puc. 3) 3aBucumoctu gaBieHus passuBaemMoro HPB-80 uepe3 24 daca mocie
IPUTOTOBJICHHUSI COCTaBa OT €ro OObEMHBIX M3MeHeHuil. [1o cyTu, mpuBeneHHbIN
rpaduK SBISETCS OAHOW M3 OCHOBHBIX XapaKTEPHUCTUK MU3y4aeMOT0 MarepHala C
MO3UIMNA €r0 MPUMEHEHUS B IIMYPOBBIX U CKBAXKHWHHBIX 3apsiiax, OH IMO3BOJSET
000CHOBAHHO MOAXOAMUTH K pacyeTy mapamMeTpoOB U BHIOOPY CXEMbl PACIIONIOKEHUS

HITypoB (CKBaYKHH) B TIOPOJHOM MACCHUBE.
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Puc. 2. I'padux pocra nasnenus (P) camopacumpenus HPB-80 Bo BpemeHu

(T) mpu OTCYTCTBUU MPEABAPUTEIBLHOIO HATPYKCHHUS.



Anamu3 rpaduka (puc. 3) MOKas3pIBaeT, YTO MPU YBEIWICHUU OOBEMHBIX
nedopmalii Matepuana JaBieHUE, pa3BUBaeMOe UM, CHIDKaeTcs. IHTeHCHUBHBIN
pOCT JaBJ€HUs] HauMHAeTCa NMpU 00beMHBIX aedopmanusix cocrtaBa menee 1,5%.
ITockoneKy omnpenenenue nasieHus, pazsuBaecMoro HPB, mpoBoaumnocs uyepes
CMENIeHHUs TUIUT Tpecca, TO C JOCTaTOYHOM TOYHOCTBIO YJIajJOCh YCTaHOBUTh
JaBJICHUs, pa3BUBaeMble Npu 00beMHBIX Aedopmanusax a0 0,2%. Benuunna
JaBJICHUSI OT CaMOPACLIMPEHUsl MaTepuaia Mpu 3TOM cOocCTaBisieT okoyio 55 Mlla.
XapakTep KpUBOHM, NPUBEICHHOM Ha PUCYHKE 7, TMO3BOJSET C YBEPEHHOCTHIO
CKazaTh, YTO MPU OTPAHMUYCHUU O0BEeMHBIX m3MeHeHuir Oosee 0,2% naBrmeHue oT
camopacmupenuss HPB-80 nocturner 80MIla u Gosee.

[Ipu 3TOM BHIHO, YTO HCCIeAyeMasi 3aBUCUMOCTh MOXKET OBITh JIOCTATOYHO
HAJIe)KHO omucaHa Jiorapupmuueckum 3akoHoM. [locTpoeHa nuHus perpeccu,
anmnpOKCUMUPYIONIAs JaHHBIE SKCIEPUMEHTOB C KOA(D(PHUIIMEHTOM KOpPENSIIU
R> =0,94, 5T0 TO3BONSAET C YBEPEHHOCTBIO CKa3aTh O HAACKHON CBS3H
IOKa3arTesen.

Takum o0pa3om, sMmmpuYecKkas 3aBUCHMOCTh BEITUYHMHBI JIaBIECHUS OT
camopacimpenus marepuaia HPB-80 (P,4) B Bo3pacte 24 dvaca OT JOMYyCTHMBIX

00beMHBIX aehopMarniuii (Vo) nMeeT BUA

P, =-6,837In(V,) +39,78
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Puc. 3. I'paduk 3aBUCHMOCTH pPa3BHUBAEMOr0 JABJICHUS CaMOPaCIIUPCHHS
(P2s) or BenmmuuHbl oObemHOU aedopmammm (Vo) yepes 24 waca mocie

npurotoBieHus cocraa HPB.

Takum oOpaszoM, 3Hasi JaBlIeHHE co3JaBaeMoe Ha cTeHku mmmypa HPB u
HOJIB3YSCh ypaBHeHHEeM perpeccuu (1) moctpoum o0siacTH BIUsAHUA 1 HITypOB C
camMopacIpsIonMMcs coctaBoM 2 (puc. 4), Ha KOTOpbIe HAaHECEM JIIOPHI
HampspDKeHUl 3 B J€3MHTErPUPOBAHHOM MaccuBe. Jlnsi mpumepa paccMOTpuM
cilyyal, Korja nopojbl HEMOCPEACTBEHHOW KPOBIIM MPEICTABIICHbI aJEBPOJIUTOM C

npeaesnoM npouyHoctu o, =35Mlla, npu panuyce mmypa R;=0,042 M, naBnenuu

CaMOpaCIIMPCHUA B HIITYPC Pl =0, , MUHUMAJIbHOM JAaBJICHUM HA I'PAHUILIC 30HEI

BiusiHust mimypa P, =0,05-0,,, npuHuMas N paBHBIM 2, MOXEM CKa3arh, 4TO

palMOHAIIBHOE PACCTOSHUE MEXKY LIypaMu cocTaBuT 0,5M.



Y/

Puc. 4. Cxema B3auMojeHcTBUS 0OJacTed BIMSHUS IIIIYPOB C
CaMOPAaCHIUPSIIOIIMMCS MaTEPUAIIOM U 3IIOPbl HANPSKEHUA B TUCKPETHOM cpefie

BOKPYT LIITypa

[Tockonbky mopoasl B npeaenax 3PII moryT ObITh OTHECEHBI K TUCKPETHOM
cpene ¢ OoJbIION J0Jeil YCIOBHOCTH HCCIENOBAaHME IMepefadyd JaBJICHUS OT
CTEHOK IIIypa BriyOb MacCHMBa TakXe ObUIO MPOBEIECHO METOJOM KOHEUHBIX
amemenToB [10]. 3amaga pemramace B 00beMHOWM MOCTaHOBKE. MoOJeIMpOBaHHE
npoBoamwiock B Macirtadbe 1:1. MonenupoBancs mmyp conepxkariuii 3apsin HPB;
Ha BHYTPEHHIOIO IIOBEPXHOCTh MOJAECIUPYEMOIrO IIIypa MPUKIAAbIBAIACH
pacrpeaeneHHas Harpy3Ka, COOTBETCTBYIOIIAS AABJIECHUIO OT CAMOPACILIUPEHHUS.

Ucxonnpie paHHBIE 18 MOJEIUMPOBaHUsSI ObLIM B3ATHI U3  KajacTpa
¢bu3nUecKnX CBOMCTB TOPHBIX Topoa s ycioBuil JloHemnko-MakeeBcKoro
YIJIEHOCHOTO pailoHa. OCHOBHBIE JAHHBIE O TOPHBIX NMOPOJAX, BMEIIAOIIUX LTy,
WCIIOJIb3yEeMbIC TPY MOJICTHMPOBAHUN TMPUBEICHHBI B Tabmuile 1. 3amaua pemanach B
JIBa dTala - B YNPYroM JIMHEMHOW NOCTAHOBKE, U B HEJIMHEHMHOW MOCTAaHOBKE C
ucrionp3oBanueM  kpurepusa  Kynmona  Mopa, 4TO ~ COOTBETCTBOBAJO

JNECTPYKTYPUPOBAHHOMY MAaCCHUBY.



Ta0omuna 1

[IpouHOCTH
VYron
Ha O0beMHas | Mouyib
No I'opnas BHYTpEHHETO | CrierieHue
OJTHOOCHOC | Macca y, | ympyrocTH )
n/n| mopoaa , | Tpenus ¢, | C, Kkrc/em
cKaTHe xre® | E, krclem
25 Tpan
o,., MIla
1 | AneBpoaut 35 2400 258000 25 95

OOpaboTka pe3yJbTaTOB MOJIETUPOBAHMS TO3BOJIMIIA MOJTYYUTh Tpadukw,

XapaKkTepU3yrouue U3MEHEHHE ko3 purenTa nepenayn JABJICHUS
caMopacIIMpeHus 4Yepe3 MNOpOAHbIA MaccuB (puc. 5), rme mo ocu abcimcce
OTJIOKEHO OTHOILIEHHUE PACCTOSHUS OT LIEHTpaJbHOM ocu wmmypa R2 k paauycy
mmypa R1, mo ocu opauHaT - OTHOIIEHHME AaBlieHUsT P2, BO3HHKaiOLmIero Ha
pacctostanu R2 x gaBnenuto P1 okazpiBaemomy HPB Ha crenku mimypa.

3anaBasich HEOOXOJMMBIM JABJICHUEM Ha TPAaHULE 30H BIUSHUSA COCEIHHUX
HINYpOB, Hanpumep, 5% OT JaBJIEHHs] HAa CTEHKH LIMypa, MOJIb3YsCh IpadukaMy,
IPUBEICHHBIMU HAa PUCYHKE 5, MOXEM YCTaHOBUTb HEOOXOJUMOE PpaCCTOSHUE
MEXAY LIIMypaMH JIJIs MOAEIHPYEMBIX MOPOJ. YKa3aHHOE pacCTOSHUE COCTaBUT
0,4m u 0,6M mpu pemieHMH 3aJadd B YIPYroil JIMHEWHOW W B HEIWHEWHOUN
MIOCTAHOBKE COOTBETCTBEHHO, YTO JOCTATOYHO YJIOBIETBOPUTEIBHO COTIIACYETCS C
pe3ybTaTaMu JJA0OPaTOPHBIX HCCIEOBAHUM.

AHanu3 rpaguKoB MMO3BOJSET CAENATh BBIBOJ, YTO KOAI(PPUIUEHT NEeperadn
JABJICHUSl CHUKAETCA MpU YAAJICHUH OT CTEHOK IIIypa BIUIyOb MaccuBa IO

3aBUCUMOCTH OJIM3KOU K DKCIIOHEHIIHAIBHOM.
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Puc 5. I'paduku, 3aBucuMocTr koddduimenTa nepenaun aapienus (P2/P1)
BIUIyOb MaccuBa mopoJ1 Ha pacctosane R2/R1

1 — npu nuHEHOM ynpyroil MoCTaHOBKE 3a/auH;

2 — MpU HEJIWHEHHOW TMOCTAHOBKE C MCIOJIb30BaHWEM kputepus Kynona-

Mopa.

[axTHbIE UCTIBITAHUS Pa3padOTaHHOrO croco0a yKperIeHUs! TOPHBIX MOPO/T
OBUIM IIPOBEACHBI TIPH IEPEKPEIUICHHH IPY30BOTO XOIKa YKIOHA L. M,  Top.
450m na OIl «IlaxTta «/loOpononbckas»» Ha ydactke mummHOM 16 m (ITK 9-10).
Peanuzanuss nanHOro cmoco0a TpU MEPEeKpEervieHMH BBIPAOOTOK MO3BOJISET
NPEIOTBPATUTh HEXKENATENbHBIN BBITYCK MOPOJBI U3 3alpPOEKTHOTO KOHTYypa IpH
JIEMOHTaXe JAe(QOpPMUPOBAHHOW paMbl Kpemu, 4YTO OOeCHeYUT MHHHUMAJIbHOE
HapyLICHUE CIOKHBILETOCs B OKPY>KaIOLIeM MaCCUBE PaBHOBECHS U CIIOCOOCTBYET
OoJsiee yCTOMYMBOMY COCTOSIHUIO BBIPAOOTKH B TOCIEPEMOHTHBIN IEPUOI.

['opHO reojoruyeckue yCiaOBHS Ha OKCHEPUMEHTAJIBHOM  y4dacTKe
cliefyiomie. YTOmbHBIH MIacT M.’  CIOKHOTO CTPOGHHS COCTOMT H3 ABYX
YTOJBHBIX Mauyek pa3zesieHHbIX mpocioeMm aieBpoiuta 0,02M. MomiHocTh 1uiacta

1,15-1,20m. VYronp muacta 4YepHbIA, KPEMKHUM, TOJIOCYATHIM, TPEIIMHOBATHIN.



HenmocpencrtBenHot KpoBied Iuiacta ABISETCA  apTWUIAT — TEMHO-CEPBIH,
KOMKOBATBIH, C Pa3HOOPHUCHTUPOBAHHBIMHU TUIOCKOCTSIMH CKOJIBKEHUS, CIIa0BIi,
NepeMSThIN, pa30UT MHOTOYHUCIEHHBIMHU TPEIIMHAMY, HE UMEIOIUN CLIETVIEHUN MO
HACJIOCHUIO, cpefHel kpernocTu 2,2-2,8, momHocTh cios 0,8-1,4m. Beime 3aneraer
apryiuT ¢ MomHocThio  2,0-2,4M, cephlii, TOPU30HTAIBLHO-CIOWCTBIM, C
BKJIFOUCHHUSIMU OOJIOMKOB HM3BECTHSKA W TMPOCIIOWKamu yried momHocThio 0,07-
0,15M, cpemueii kpemoctu f=3. OcHoOBHast KpOBIS ILIacTa MPEACTaBIICHA
ANIEBPOIUTOM MOIIHOCTBIO 2,0-2,5M cepbIM, TOPU30HTAIBHO-CJIOWCTBHIM C
IPOCIIOSIMH CUAEPUTA, cpenanei kpenoctu f=3,5-3,8. 3aneranue mopox crokoiiHoe,
MOHOKJIMHAJIbHOE, CJTA00BOJIHUCTOE, YTOJI ITaICHUS KOJIeOIeTCs B Mpeenax 10°,
I'py30BOii XOHOK yKIOHA L. M4 rop. 450M mposeaeH mox yrimom 10 rpa.
IUIOLIA/IBIO [IONEPEYHOro cedeHust 13,8 M B CBETy 10 MOAPHIBKH, LIAT KPEILICHHS
0,5M. B BeIpaOoTke pacrojokeH OJUH pelabCcoBbI NyTh Ha Kosieto 900 mwm.
Mupuna BeipaboTku g0 nepekpervieans 3000 mm, mocne nepexperienus — 4750
MM, BbicoTa 2400 MM, 3440 MM — cOOTBETCTBEHHO. PaGOTHI IO pEMOHTY BEJIUCH B
HaIpaBJICHUN CBEPXYy-BHU3. [loApbIBKa MOPOJ MOYBBI U MEPECTHIIKA PEITHCOBOTO

ITYyTHU HC ITPOBOJUIINCD.

CocrostHue BbIpaOOTKH A0 MPOBEACHHS PEMOHTA IPUBEACHO Ha puC. 6.




Puc. 6 OOmmii BuA Trpy30BOro XoJKa YKJIOHA IL. m40 rop. 450 m 1o

MEPEKPEIIICHUS

CornacHo pa3paOOTaHHOMY MACIOPTY MEPEKPEIJICHUS] IPy30BOTO XOJKa
ykimoHa . M, rop. 450 M Ha SKCIEPUMEHTAIBHOM YYaCTKe B KPOBIIO ObLIA
npoOypeHbl MIMyphl AHaMeTpoM 42 MM ¢ paccTosiHueM Mexay mmypamu 0,5 M B
MOTIEPEYHOM CEUYEHHH BBIpaOOTKM W ¢ mmarom 1,0 MeTp BIOIb BBIPAOOTKH.
I'myOuHa mmmypoB - 2 metpa. [Ipurotosiiennsiii cornacHo [7] pactBop HPB-80 nipu
INOMOIIM CIIELMAJIbHOrO IINPHUIIA HAarHETAJICs B IOJIMATWICHOBBIE aMIysbl. B
KK/l IIITyp MOMEIIAIOCH MO ABE aMITyJbl ¢ (pUKCalUeld B JOHHOW YacTH LImypa

32001KOH.

W WO

Puic. 7. O6mumii BUI KPOBJIH IPY30BOr0 XOAKa yKIoHa 1. M,  rop. 450 m
mociie JIeMOHTaxa JehOpPMHUPOBAHHON pamMbl KpPenmu Ha OSKCIEPUMEHTAIHHOM

y4acTKe



AHanu3 COCTOSHUS TPY30BOTO XOJKa YKJIOHA . My rop. 450 M Bo Bpewms
NEPEeKPEIUICHNs MMOKa3all, YTO MPH JIEMOHTaXe AePOPMHUPOBAHHBIX paM Kperu Ha
IKCIIEPUMEHTAIFHOM y4acTKe HE MPOU3O0ILIO HU OHOTO BhIBAja U3 3alPOCKTHOTO
KOHTypa BbicOTOM Oonee 0,35M, mpu OSTOM CpeaHss BBICOTA BBIBAJOB Ha
AKCIIEPUMEHTAITLHOM y4acTke coctaBmia 0,27M, B TO BpeMsi Kak Ha KOHTPOJIbHOM
y4acTKe MakcuMajbHasi BbIcOTa BhiBasia coctaBmwia 0,50Mm, a cpemHsis BbIcoTa
BeIBaJIOB — 0,35M.

Takum oOpa3oMm, pa3paboTaH HOBBIA CIOCOO TOBBIIEHUS HECYLIEH
CIIOCOOHOCTH pa3pylIeHHBIX TOPHBIX IMOPOJ, OCHOBAHHBIH Ha WX CXKATHH,
NPOBEJICHBI €T0 JIA0OpaTOPHBbIE M AHATIMTUYECKHE MCCIEJOBAHUS, YTO TO3BOJIUIIO
OTIPENICTUTh pallMOHATIBHBIC MapaMeTpsbl criocoba. [IpoBeneHHbIe TPOMBITIICHHBIE
UCTIBITAHUST ~ pa3paboraHHoro  cmocoba B ycmoBusix  OIl  «Illaxra
«J106POIIONBCKAs»» MPH MEPEKPEIICHHH IPy30BOT0 XOAKa YKIOHA I M,  Top.

450 M TOATBEPIUIN €TI0 PabOTOCTIOCOOHOCTD.
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