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BBEJIEHUE

B mupe Oonbmias yacte pabOT MO MPOBEAEHUIO TOPHBIX BBIPAOOTOK Ha
MECTOPOXKIECHUIX TBEPJIBIX MOJIE3HBIX HCKOIIAeMBbIX BBITIOJTHSIETCSA
OypoB3pbIBHBIMH paboTaMu. B mpakTuke NpoBeAEHUS TOPHBIX BBIPAOOTOK C
MIOMOIIIBI0O OYPOB3PHIBHBIX Pa0OT €JUHCTBEHHBIM CIIOCOOOM IPOOJEHHUS TOPHBIX
nopoa B 3a005iX ABIAETCS METOJ UIIMYpPOBOrO 3apsiia, U MPH ATOM 0co0oe
BHUMaHUE CIIEAYeT YIeAUTh 3(()EKTUBHOCTU MPOBEACHUS OYpOB3PHIBHBIX padoT.
Pa3paboTka ontumanbHOM cxembl BpyOa NIpH MPOBEACHUHM B3PBIBHBIX padoOT
CUMTAETCAd  ONpeAeNsIomMUM  (AKTOpOM,  MOBBIIAIOIIMUM  KayecTBO U
b dexTuBHOCTH B3pbIBa. B pesynbTate, 0ocoboe 3HaUeHHE HMEET oOecredyeHHue
TpeOyeMoro pasmepa M KadecTBa IpOOJEHHOW TOPHOM MOPOJbI IMOCJE B3PHIBA,
BBICOKOT'0 KO3 (UIIMEHTa UCTIONB30BAHUS IITypa, OTACIEHUsS TOPHON MOPOABI OT
MaccuMBa B COOTBETCTBHM C MPOEKTHOW MOBEPXHOCTHIO MOMEPEYHOTO CEUCHUS
BBIPA0OTKH, a TaKXKe OIMPEJEICHHs PallMOHAIBHBIX MMapaMeTpOB OypOB3PHIBHBIX
paboT.

3a mocnegHWe AECATWIETHS BO BCEM MHpPE CTaOWIBHBIA POCT JOOBIYM
TBEP/ABIX IMOJIE3HBIX MCKOMAEMBIX MOJ3EMHBIM CIIOCOOOM YBEIUYHWICS B CPEIHEM
Ha 40 %. [1o mepe yrayOnenust MecTopoxaeHus ero 3G dekTuBHee pa3padaTbiBaTh
MOJI3EMHBIM CIIOCOOOM TIO CpaBHEHUIO C Jpyrumu crnocodamu. llpu sTOM
CTPEMHTENbHBII POCT CHOpOCa Ha YBEIMYEHHE CKOPOCTH TMPOBEIEHUS TOPHBIX
BBIPAa0OTOK CTaBUT TIEPE]l YYEHBIMU 3aJa4d CO3[aHUS METOJI0OB, HMMEIOIINX
TEOPETHUUECKOE U TMPAKTUYECKOE BaKHOE 3HAUY€HHWE U  O0EeCHeurBaroLUX
3¢ (HEKTUBHOCTH TPOU3BOACTBA OYPOB3PHIBHBIX PA0OT. DTH 3a7a4M aKTyaJbHbI IS
BCEX MECTOPOXKJIECHUN, KOTOPBIE BBIMOIHAIOT MPOXOAUYECKHUE pabOThl ¢ MOMOILBIO
OypOB3pBIBHOTO crtocoba. B ¢Bsi3u ¢ 3TM 0co00e BHUMaHHUE yemseTcs padboTe mo
MOBBIIEHUIO d(PPEKTUBHOCTH OYpPOB3PHIBHBIX padOT pa3pabOTKOW ONTUMAaIbHOM

cXeMbl Bpy0a ¢ yueToM (U3MKO-MEXaHMIECKIUX CBOWCTB TOPHBIX MOPO/I.
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B PecnyOnuke VY30ekucrtaH BBIIOJAHSAETCS psAd paOOT MO MOBBILIEHUIO
3 PekTUBHOCTU OYpPOB3PHIBHBIX PaOOT U CHUXKEHUIO 3aTpaT Ha MPOBEJCHUE
MOA3EMHBIX TOPHBIX BBIPAOOTOK C BHEJPEHUEM MEPEIOBBIX HAYYHO OOOCHOBAHHBIX
Mep Ha FOPHOJ00BIBAIONINX MPEANPUATUSIX U TIOJIYYEH Pl HAYUHO-TIPAKTUYECKUX
pesyabratoB. B IloctanoBnenun IIpesmaenta PecnyOmuku — Y30ekucraH
OTpENIeNICHbl BaXKHBIC 3aJauM M0 «JaJbHEUIlIeMYy pPa3BUTHIO M JUOEpaIn3aluu
AKOHOMUKH, CO3JaHUIO JOTOJHUTEIBHBIX YCIOBUN JJIsl IPUBJICUCHUSI MHBECTUIINI
B MOJICPHU3AIIMIO TPOU3BOJICTBA, MOBBIIICHUIO KOHKYPEHTOCITOCOOHOCTH KPYITHBIX
NpeANpUATHII TOPHO-METATypruueckoil orpaciu...» Mcxoas W3 3TUX 3ajad,
00JIbIIIOE HAYYHOE U MPAKTUYECKOE 3HAYCHUE UMEIOT MPOBOJAUMBIE HCCIICI0BAHUS
o pa3paboTKe ONTHUMaTbHOM CXeMbl BpYOOB Jyisi MOBBIMICHHUS 3(G()EKTUBHOCTH
OYpOB3PBIBHBIX Pa0OT MPHU MPOXOJIKE MOA3EMHBIX TOPHBIX BBIPAOOTOK.

JlanHnast mMoHorpadusi B OIpPEAEICHHON CTENEeHH CIIYXKUT BBITOTHEHUIO
3aja4, npeaycMoTpeHHbIXx B IloctanoBnenun Ilpesumenta PecmyOnuku
V36ekucran ot 24 uronsa 2021 roma Ne I1I1-5159 «O monoHUTENBHBIX Mepax IO
Pa3BUTHIO TOPHO-METAJUTYPIrHYE€CKOM MPOMBIIINIEHHOCTH U CMEXKHBIX OTpacieH,
paciipeHre MpOoOU3BOACTBA XUMUUYECKON MPOIYKIMU, HEOOXOAUMON JIsi TOPHO-
METAJLTYypru4eckoil mpombinuieHHocTH B 2022-2026 romax», IloctaHoBieHuu
Kabunera MunuctpoB Pecniyonuku Y30ekuctan Ne 498 ot 4 aBrycra 2021 roga
«O Mepax Mo peanuzaluu CTPATETUU JOJITOCPOUYHOTO PA3BUTHS T€OJOTHYECKOM,
TOPHO-METAJUTYPTHUECKO U MeJernepepadaTbIBaloeil MPOMBIIIUICHHOCTHY, a

Tak)Ke B JPYTUX HOPMATHUBHO-TIPABOBBIX JIOKYMEHTaX, MPUHATHIX B 3TOH cdepe.

! Tlocranosnenue Ipesunenrta PecryGmuku V3oekucran Ne ITI1-4124 ot 17 smBaps
2019 roga «O Mepax MO JAJbHEHIIEMY COBEPIIEHCTBOBAHUIO AEATEIBHOCTU MNPEANPUATUN
TOPHO-METAJITypruuecKOi OTpaciny
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I'TABA 1. COCTOAHHUE U CITOCOBBI ITPOBEJAEHUA ITOA3EMHbBIX
T'OPHBIX BBIPABOTOK HA JEVCTBYIOIIUX U CTPOALIAXCSA
I'OPHOAOBBIBAIOIIUX ITPEAITPUATHUAX

§ 1.1. O0mue cBeieHUsI 0 TOPHO-TEOJIOTHYECKUX YCJIOBUAX U COCTOSIHUU

TOPHBIX padoT HA PyIHUKAX

OnHol 13 OCHOBHBIX 3a/1ay TOPHOJ0OBIBAIOIIUX NpeanpusTuil PecryOnuku
V30ekucTan siBnsieTcs oOecrieyeHue HeOOXOAMMBIM ChIpbeM NepepadaThIBAOIINX
npou3BOJACTB. Pa3BuTue mMoa3eMHON J00BIYM pya B TMEPCICKTUBE Kak B
Pecniy6niuke Y30ekuctan, ctpanax CHI', Tak u B gaiibHeM 3apy0ekbe CBA3aHO C
NEePEX0/I0M TOPHBIX padoT Ha Oosblive rIyOuHbl. Ha psime pyIHHKOB JaibHEro
3apy0exbsi TOpHbIE PabOTHl y)KE€ JOCTUIJIM 3HAYUTENbHBIX TIyOwH. Tak, Ha
30JI0TBIX W MEJHO-HUKEJIEBBIX pyaHukax KaHaawsl ropHeie pabOThl BEAyTCs Ha
riyoune cBbiie 2000 meTpoB, Ha 3070ThIX W MenHbIx pynHukax CIIIA onum
nocturiu Tiyounsl okosno 3000 mMeTpoB, a Ha 30J0THIX M aJIMa3HBIX PyIHHUKAX
FOAP, bpasunuu u Unauu - 6oaee 3000 metpos [1; ¢. 14-17].

B Pecniy6nuke Y30ekuctan ropHbeie paboThl BeayTcs Ha riyouHax ot 300 -
600 meTpoB W B Omkailiue AECATUIICTHS] MOTYT JOCTHUTHYTH 10 1000 meTpos.
["'opHO-TeoIOTHYECKHE YCIOBHUS MPU pa3pabOTKe MECTOPOKICHUM B Y30eKHUCTaHE
CJIeIyeT OTHECTH K cI0XkHbIM. K mpumepy, Ha pyHUKaxX AKIIMOHEPHOTO 00IIecTBa
«Anmmaneikckuit I'MK» HaOmromaercst €XKEroaHblii pocT 00BEMOB TOPHO-
KalUTaTbHBIX H TOPHO-TIOATOTOBUTENIBHBIX padoT. B mepuos ¢ 2017 mo 2020 roas
MPOTSHKEHHOCTh €KErOJJHO MPOBOAUMBIX MOJ3EMHBIX TOPU3OHTAJIBbHBIX TOPHBIX
BBIPaOOTOK yBenuymiach Oosee yeM B 2 pa3a. B 3aBUCHMOCTH OT TeHe3uca
MECTOPOXKICHUM ¥ TEOTEKTOHMYECKOM OOCTAHOBKM MHOTHE MECTOPOXKICHUS
ABIAIOTCS  yAapoomacHeiMH  (pyaHuk  Kaynpapl) WM MOTCHIIMAIBHO
yAapOOIIACHBIMU HA OTPEICIICHHBIX TPaHWYHBIX TIyOnHax (maxta Kei3pur-AnMma,
mraxta Pa3Benmounas). B 3THX MeCTOpOXACHHSIX BMENIAIOIIME TOPHBIC IOPOJIBI

MMECIOT CBOMCTBA M3MEHSTH (PM3MKO-MEXaHHUYECKHE CBOMCTBA IO/ BO3JACHCTBHEM
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BHEIIHUX (akTopoB. Bce 3TH (akTopbl OKa3bIBalOT CYILIECTBEHHOE BIMSHUE Ha

BCKpPBITUE U TOJATOTOBKY MECTOPOXACHUH M B TOM YHUCJIE Ha BEJEHUE T'OPHO-

KalUTAJIbHBIX U TOPHO-MOATOTOBUTENBbHBIX paboT. CBenenust 00 oObemMax ropHO-
KalUTaJbHbBIX U TOPHO-MIOArOTOBUTEIBHBIX PAaOOT NpHBeAeHbI B Ta0I. 1.1.

Tabnuua 1.1

OO0bemMbl TOPHO-KANUTAJIBHBIX W TOPHO-TIOJTOTOBUTEIBHBIX paboT Ha

CTPOSIIMXCS U ICUCTBYIOMUX pyaHUKax PecyOnuku Y30ekucran

Ha pynnukax
AKIIMOHEPHOTO O0LIECTBA
HanMeHnoBaHue BHIOB paboT U .
«Anmansikckuit 'MK»
TOPHBIX BBIPAOOTOK
Kb13b111-
Kaynbabt Pa3zBegounas
Anma
TOPHO-KaUTaIbHBIC PAOOTHI:
BEPTHKAJIbHBIC CTBOJIBI:
— IPOTSHKEHHOCTh, M — 447 620
— 00bEM B IIPOXOIKE, M3 10594 14694
— CKOPOCTh MPOXOJKH, M/MEC. 64 41,2
TOPU30HTAIBHBIE BHIPAOOTKHU:
— MPOTSHKEHHOCTh, M 1460 8640 5480
— 00BEM B IIPOXOJIKE, M° 17520 33080 49320
— CKOPOCTh MPOXOJIKH, M/MeC. 51 96 75
BOCCTAIOIIKE BBIPAOOTKH:
— IPOTSHKEHHOCTh, M 50 465 180
— 00BEM B IIPOXOJIKE, M° 200 1860 720
— CKOPOCTh MPOXOJIKH, M/MeC. 70 45 45
HAKJIOHHBIE BHIPAOOTKHU
(TpaHCIIOPTHBIC YKIIOHBHI):
— IPOTSHKEHHOCTh, M 325 460 —
— 00BEM B TIPOXOJIKE, M° 4062,5 7176
— CKOPOCTh IPOXOJIKH, M/MeC. 70 70
TOPHO-TIOATOTOBUTENIBHBIC PAOOTHI
(ropu3oHTaIbHBIC BEIPAOOTKH):
— IPOTSHKEHHOCTh, M 10560 12416 17080
— 00BEM B NPOXOJIKE, M° 126720 196845 195648
— CKOPOCTh TIPOXOJIKH, M/MEC. 75 105 90




AHanu3 cOCTOSIHUSL TOPHONPOXOJYECKHX padOT MOKa3bIBA€T, YTO TOPHO-
KaluTajdbHble PabOThl COCTABISAIOT MO HpOTsKEHHOCTH 18127mM u mo o0bemy

139226,5m3, a ropao-noarorosutensueie — 40056m u 519213m° cOOTBETCTBEHHO.

§ 1.2. OcHoBHble TpeOOBaHMsA K OYpPOB3PBIBHBIM padoTaM HpH

NMPOBECACHUMU NMOA3EMHDBIX N'OPU30HTAJBHBIX I'OPHBIX BprﬂﬁOTOK

B 3aBucuMocTH OT THMa TOPHOW BBIPAOOTKH, TUIONMIANA ITOMIEPEUHOTO
ceueHHs] U KO3 (DHUIIMEHTa KPEIOCTH BMEIIAOIIMX MOPO o mKayie npod. M.M.
[TpoTOABIKOHOB, a TaKXkKe psia Apyrux (pakTopoB OYpOB3PHIBHEIC paOOTHI UMEIOT
CBOM CIeIM(PUIECKHE OCOOEHHOCTH.

[Ipy TpoBeNEHWHM TOJ3EMHBIX TOPHBIX BBIPAOOTOK OYPOB3PHIBHBIM
crtocoO0M ropHbie pabOThI IOKHBI 00ECIICUYNBATh:

— MAaKCUMAajJbHO BO3MOJKHBIC 3Ha4YeHUs Kod(PQHUIIMEHTa HCIOJb30BaHUS
IIMTYPOB B JIAHHBIX TOPHO-TEOJIOTMYECKUX YCIIOBHSX, IO3BOJISIONIME HaubOoee
3¢ ()EeKTUBHO HCTIONB30BATH ITTUHY IIITYPOB;

— TMIONEPEeYHbIE CEYEeHHUS BBIPAOOTOK C COOJIIOJICHHMEM MHHHUMAIbHO
JIOTYCTUMBIX ~ MEepeObOpOB  MOPOJ 3a TPOEKTHBIM KOHTYpOM  BBIPAOOTKH,
PEKOMEHIyEeMbIX JCHCTBYIOIMIMMH HOPMATHUBHBIMU JOKYMEHTAMHU, YMEHBIICHHEM
30HBI TPEHIMHOBATOCTH 3aKOHTYPHOTO MacCHUBa;

— ONTUMaJibHBIC pa3Mepbl (paknuii B30PBAaHHOM TOPHOW MAacCHI,
HEOOXOIUMBIX 11 PabOTHl YETKOH, PUTMHUYHOM PabOThI IMOPOJIONOTPY30UHBIX
MaIIuH C MAaKCUMAaJIbHON MPOU3BOIUTETHLHOCTHIO;

— KOMIAKTHOE pAaCIOJIOKEHUE B30PBAHHOW TMOpOABI B 3a0oe C ee
MUHUMAJBHBIM Pa3BaJIOM IO BBIPAOOTKE, CHUXKAIOIIEE HCIIOIH30BAHUE PYYHOTO
TpyJAa IpH MOrpy3Ke B30PBAHHON TOPHOM MAcCCHI.

[Ipu mnpoBeneHnn OypOB3PBIBHBIX pPa0dOT HEOOXOJWMO YUYWUTHIBATH TPHU
rpynmnbsl  (PaKkTOpOB: TOPHO-TEOJIOTHYECKHE, TEXHHUYECKHE M TEXHOJIOTHYECKUE.

Paccmorpum  ropHo-reosiorndeckue  (DaKTOpbl,  BKIIOYAIONIUME  KPEIMOCTh,



TPELIMHOBATOCTh, aOpPa3HUBHOCTb, CIOUCTOCTb, TBEPIOCTh, BA3KOCTb, XPYNKOCTb
TOPHBIX MTOPOJ.

B Hacrosimiee BpeMs B 00JacTM MEXaHUKH TOPHBIX MOPOJ JOCTUTHYTHI
OIpEJICIICHHbIE YCIIEXU B OLIEHKE BIMSHUS COCTOSHUSI MacCHBa Ha XapakTep HuX
paspyllieHus Mpyu NPUI0KEHUH BHEIIHENW Harpy3ku. OJIHaKO Ha TOPHBIX Yy4YacTKax
TrOPHOJOOBIBAIOIIMX MPEANPUATANA NPAKTUYECKH OTCYTCTBYIOT CBEIEHHUS O
COCTOSIHUM MAacCCHBa, IO3TOMY INpHU MPOEKTUPOBAHUM OYpOB3PHIBHBIX padoOT
UCIIOJIb3YETCS OJIMH HMHTETPalbHBIA MOKa3aTellb — KPEenocTh MOpPOJA MO IIKaje
M.M. IIpoToabIKOHOBA, KOTOPHIA HE YYUTHIBAET BCE MHOrooOpasue (U3MNKO -
MEXaHUYECKUX CBOMCTB MOPOJl M MaccHBa. DTO MOXHO OTHECTH K HEJOCTaTOYHOM
OLICHKE BJIMSHUSA (PAKTOPOB Ha MOKa3aTeau OYpOB3PBHIBHBIX PAOOT C MPSIMBIMH
BpyOamu [2; ¢. 166-172].

B pab6orax [3; c. 468; 4; c. 563; 5; c. 439; 6; c. 412; 7; c. 512; 8; c. 404]
yKa3blBa€TCd Ha HEOOXOIUMOCTh yYeTa MpPU MPOCKTUPOBAHUM OYpPOB3PHIBHBIX
paboT HEOJHOPOJHOCTEH MacCHBa, TaKMX KaK TPEIIMHOBATOCTh U CIIOUCTOCTD
OPOJI.

[Ipy  mpoBeneHWM  TOA3EMHBIX  TOPU3OHTAJIBHBIX  BBIPAOOTOK K
OypOB3pBIBHBIM paboTaM TMPEAbSBISIOT TMOBBIIIEHHBIE TpeOOBaHUS B YaCTU
oOecrieueHus: HEOOXOIMMOTO pa3Baja MOPOJbI MOCJE B3PhIBA U KAUECTBEHHOTO €&
npoOyieHus, oOecrieueHuss OKOHTYpHMBAaHHS MX B COOTBETCTBHHM C TPOEKTOM U
BBICOKMM KO3 duimentom wucnonap3oBanus mmypa (KHII). 3Otu  3amauwm
aKTyaJbHBl Ui BCEX PYJIHHUKOB, IJ€ BEIyT MPOBEIECHHUE TOPHBIX BBIPAOOTOK C
MpUMEHEHUEM OYPOB3PBIBHBIX PalOT.

JUiss yJIOBIIETBOPEHUSI BBILIETIEPEUUCIECHHBIX TPeOOBAaHUN HEOOXOIUMO B
KOKJIOM  KOHKPETHOM  cllydae  YCTaHaB/IMBaThb  IapaMeTpbl  MacnopTa
OypOB3pBIBHBIX PabOT M CpEeACTBa MEXaHU3allMu, Hanboyiee COOTBETCTBYIOIINE
JAHHBIM TOPHO-TE€OJOTMYECKUM YCJIOBHSIM M OOECHEYMBAIOIINE MAKCHMAJIBHYIO

TEXHUKO-IKOHOMUYECKYIO () PEKTUBHOCTH MPOBEACHHS TOPHBIX BHIPAOOTOK.



§ 1.3. Anaau3 Bpy0OB M 00,1aCTM MX NPMMEHEHHs] NPH NPOBEACHUH

MOA3EMHBIX NOPU30HTAJbHBIX I'OPHBIX BblpﬂﬁOTOK

Db dexTuBHOCTD pa3pylIeHUs] TOPHBIX MOPOJ B3PHIBOM B OCHOBHOM
omnpezaensaeTcs TOYHbIMU pacueTaMy pallMOHaIbHbBIX TapaMeTpoB bBP.

Haubonee pe3ynpTaTUBHOE WHUIMMPOBAHWE BO3MOXKHO TIPH YCIOBHUH
COBIAJICHUSl  HAIMPABICHUW PACIpPOCTPAHCHUS JACTOHAIIMOHHOW BOJHBI B
VHUIMUPYIOIIEM ¥ WHHUIMHPYEeMOM 3apsax. Takoil crnoco® WHUIIMHPOBAHHS
Ha3bIBACTCS HANPABICHHBIM, OH IIO3BOJISIET YMPABIATH MPOILECCOM Pa3pyIICHUS
TIOPO/I IIIIMTYPOBBIMH ¥ CKBAXHHHBIMU 3apsiiamu BB. Kpome onrcanHbBIX crmoco0oB,
Ui TOBBIMIEHUST 3(G(EKTUBHOCTH pa3pylIeHUs] TOPHBIX TIOPOJ MPUMEHSIOT
paccpeoToOueHHBIC 3apsibl, CO3/IAIOIINE MECTHBIC 30HBI IPOOICHHS.

JlomomHUTENbHAST  CBOOOJHAS TMOBEPXHOCTh CYIIECTBEHHO OOJerdaer
IpoIiecc pa3pylIeHus, a Jsi ee GOPMUPOBAHUS NMPUMEHSIOTCS Pa3TUYHBIC THITBI
BpYyOOB.

Jist moBbIeHus 3Q(HEKTUBHOCTH pa3pyIIeHUs] TOPHBIX MOPOJI B3PHIBOM Ha
3a00€e BBIPAOOTKM pa3MENIaloT BPYObl, KOTOpbIE MPU B3PBIBAHUH (POPMUPYIOT
JIOTIOJTHUTENIbHYI0 CBOOOJHYIO TMOBEPXHOCTh. B  3aBUCMMOCTH OT TOpHO-
TCOJIOTUYECKUX M TEXHOJOTHYECKUX YCIOBHM WX TMpPUMEHEHUs pa3paboTaHo
0OJIbIIIOE YHCIIO TUIIOB BpyOOB. OOJIacTH MPUMEHEHHS Pa3IUYHBIX THUIIOB BPYOOB,
UX OCOOCHHOCTH TMPHU Pa3pylICHUU TOPHBIX MOPOJ] 3aBUCAT OT THIA MPOBOIUMOM
TOPHOM BBIPAOOTKH, (POPMBI TIOTIEPEYHOTO CEUEHUSI M CBOMCTB B3PHIBAEMBIX TTOPOI.

OnHM U Te K€ CXEMbl PACMOJOXKEHHs WU B3PbIBAHUS IIIYPOB W THIIbI
IPUMEHSAEMbIX BpYyOOB B pAa3IMYHBIX MECTaX IOJY4YMIM pa3Hble Ha3BaHUs, He
MOJTHOCTBIO OTPaKaIOLME OCHOBHBIE MPHUHIMIIBI U OCOOCHHOCTH UX OypeHus M
B3peiBaHuA [11; c. 176].

B3pbiBHOW BpyO JomkeH ObITh 00pa3oBaH B3pbIBAHHMEM HEOOJBIIOTO

KOJIMYECTBA IIMYpPOB, MNPOOYPEHHBIX NEPHNEHIUKYJISIPHO WM HAKIOHHO K



MOBEPXHOCTH 3a00s1 BhIpaOOTKU. McX0ast U3 3TOro mMpU3HaKa, BpyObl JENSATCA Ha
TPH TPYIIIbL:

1 rpynna — BpyObl, oOpasyeMble MINypaMH, MPOOYpEHHbIE HAKIOHHO K
MOBEPXHOCTH 320051 (KIIMHOBBIE, BOPOHKOOOpa3HbIe, MUpaMUAAIIbHbIE, BEEPHbIE);

2 rpynma — mpsMble BpyObl, 00pa3oBaHHBIE ILIMypaMH, MNPOOYpPEHHBIMU
NEPHEHAUKYJIIPHO K MOBEPXHOCTU 320051 BEIPAOOTKH (IesIeBbIE, TPU3MATHUYECKUE,
CHOUpAJIbHBIE, CTYIIEHYAThIE);

3 rpynmna — KOMOMHUPOBAHHBIE BPYOBI.

CxeMbl pacroyIO)KeHHsl IIMypOB, KaK MPaBUJIO, BBINOJIHSIIOT B TPEX
MPOEKIUAX (PpoHTaTBEHON, OOKOBOH (BEPTUKAIBHOI), TOPU30HTATBLHOM.

BpyObl ¢ HaKkJIOHHBIMM WIMypaMu JEISIT Ha OJHOCTOPOHHHUE: BEPXHUM,
HWKHHUM, OOKOBOHM, BEEPHBINA; JIByXCTOPOHHHE: KIMHOBOH (FOPU3OHTAIBHEIE,
BEPTHUKAJIbHBIC), HOXKHUIIBI, TUPAMUAAIBHBIN U JP.

Knunosoti 6py6 monayuumn HIMPOKOE pacHpoCTpaHEHHE MpH MPOBEICHUU
TOpHBIX BBIpaOb0OTOK. BpyO o00pasyroT B3ppIBaHMEM OT JBYX [0 JECSATH Hap
IIIypOB, HAKIOHEHHBIX OJUH K Apyromy. Bo Bcex ciydasx paccTossHuE MEXITy

KOHIIAMH IIITYPOB KIIMHOBOTO Bpy0a q0/kHO ObITh He MeHee 20 cm [10; ¢. 16-21].

Puc.1l.l. BeprukajabHblid KJIMHOBOI BPYy0
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[IpeumyiecTBa KIMHOBOTO BpyOa COCTOMT B YIOOCTBE U MPOCTOTE
OypeHus, 6y1aroiapsi BO3SMOXXHOCTH PALlMOHATIBHOIO PACIOIOKEHUS 000PY10BaHUS
B 3a0oe. Hawmmydmme pesynbTaThl IpUMEHEHHUS KIMHOBOTO BpyOa MOTydYaroTcs
MpY TEPIECHIUKYISIPHOM HAIPaBJICHUM OCH Bpy0a K HAIUIACTOBAHHUIO TOPHBIX
TOPOI.

K HemoctatkaM KIMHOBOrO BpyOa MOXHO OTHECTH OOJBIION pa3dpoc
B30pPBaHHOW TOPOJIbI, HApYIICHHE IEJIOCTHOCTH Kpemu U OokoB. s OypeHws
KJIMHOBBIX BpPYyOOB 3HAYMUTEIBLHON TIyOMHBI HEOOXOJMMa JIOCTaTOYHAs NIMPHHA
TOPHOW BBIPAOOTKH, B Y3KHUX BBIPAOOTKAaX BPYObl TAaKOro THIA ITOJTYYAIOTCS
OCTPOYTOJIBHBIMH, W BCleACTBHE Bo3pacTaHus 3axxuma KU e npesbrmaer 0,7-
0,75.

Boponkxoobpaznvlii 6py6 TPUMEHSAIOT TJABHBIM 00pa3oM MpH MPOXOJIKE
BEPTUKAILHBIX CTBOJIOB IIAXT C KPYTJION (POpMOI ceueHus: B OpoJax pa3imyHON
KpernocTi. Bpy0O o0pasyioT B3pbIBAaHHEM ISTH-BOCHMH INITYPOB, PACTIOJIOKEHHBIX
0 OKPYXHOCTH M HamNpaBJICHHBIX K ocu cTBojia moxa yrioM 10-30°. Ilocrne
UHUIMUPOBAHMS BPYOOBBIX 3apsiOB B3PHIBAIOTCS BCIIOMOTATEIbHBIE MIMYPHI,
pacHmpsoIre BpyooByI0 BOPOHKY. B Kpenkux mopojax B IEHTPE BOPOHKU OypsIT
wnyp | = 0,7l ans pa3menienus: 3apsima BeIOpoca, MpPU B3pBIBAHHH KOTOPOTO
00pa3yloT TepBOHAYAIBbHYIO BPYyOOBYIO BOPOHKY, OOJIETrdaroIlyr0 gajbHenIee
dopmupoBanue BpyOoBOil monocTH. Ilpu mpoBeneHHH TOPU3OHTAIBHBIX U
HAKJIOHHBIX TOPHBIX BBIPAOOTOK HCHOJB3YIOT MUPAMHUIAIBHBIN BpyO, KOTOPHIU
sBIIsIeTCS. MourKanueld BopoHkooopasHoro [10; c. 16-21].

Tupamuoanvroviii 6py6 cocTouT U3 4-6 MIypoB, 00pa3yIOMUX MUPAMUIY B
IEHTPAIIbHON YacTH 3a00si. YToi HakiIoHa BPyOOBBIX IIMYypOB K TOBEPXHOCTH
326051 65- 75° Ero npuMeHsIOT B JTI00BIX MOpOJax, HO Hanbojee 1e1ecoo0pasHo
NPUMEHSATh B KPEMKUX © OYCHb KPEMKUX TIOpOoJax TpHU MPOBEIACHHUH
TOPU30HTAIBHBIX TOPHBIX BBIPaOOTOK. KonmdecTBO BpyOOBBIX MIMYPOB 3aBUCHUT
TJIaBHBIM 00pa3oM OT B3PBIBAEMOW MOPOJBI - YeM TPYAHEE B3PBIBACTCS MOPO/IA,

TeM OoJbllle MIMYpOB MOJDKHO OBITh BO BpyOe. [lupamumanbHbIl BpyO
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CIIOCOOCTBYET TIOBBIMICHUIO J(P(HEKTUBHOCTH B3phIBA B KPEMKUX W BI3KUX
MopoJiax, He UMEIOIINX clIoucToCTU. [TupamunanbHblil BpyO mpeacTaBiseT co0oit
Pa3HOBUAHOCTh BOPOHKOOOpa3HOTro. BpyOoByI0 MoaoCTh 00pa3yioT B3phIBAHHEM
YeThIPEX IIMTYPOBBIX 3apsA0B, PACIOJOKCHHBIX I10 YIJIaM MPSMOYTOJbHHUKA H
HaIpaBJICHHBIX K OCH BbIpaOoTKH. [locie B3phIBa IIMTypOB MOMYdYaeTCs IMOJIOCTH
MUpaMUIATBHON (HOPMBI, CO3/Iar0Mast JOTIOJHUTEIBHYIO OTKPBITYIO TTIOBEPXHOCTD,
oOJieryaronryto paOoTy B3pbIBa 3apsiIOB BCIIOMOTaTEIbHBIX M OKOHTYPHUBAIOIINX
mimypoB. [Ipu 3HaYNTEIHLHOW TUTOMIAAM CEYCHHS BBIPAOOTKH, a TAKKE B KPEIKUX
Nopo/Iax, MEXIY BPYOOBBIMH M OKOHTYPHMBAIOIIMMH IIITypaMU pacrojiararoT J0
TPEX PSJOB BCIIOMOTATEIbHBIX. DTOT BPYO NPHMEHSETCS JOBOJBHO YacTO TPH
NPOBEJICHUN TOPHBIX BBIPAOOTOK MPSMOYTOJIBHOTO CCUCHHSI B MIOPOJIaX Pa3IuIHOU

KpEIOCTH.

Puc.1.2. IlupamuaajibHblii BpYO

Beepuviii  6py6  TpeOyeT COONIOACHUS TOYHOTO yrila HaKJIOHA IIpH
3a0ypuBaHUM M OypEeHUH, BEICOKOTO KadecTBa OypOBBIX paboT. 3aBepiasi aHAIN3

MNMPUMCHCHHA HAKIIOHHBIX BPY6OB, MOXXHO CACJIaTh BBIBOJA O TOM, YTO Ha IIaXTax M
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pynHukax Poccun HanOonblliee MPUMEHEHHE MOJIydesl KIMHOBOM BpyO, OJHAKO B
nocJieiHee BpeMsi Bce 0oJIblee pacIpOCTPaHEHHUE MOTYyYatoT IpsiMble BPYOBI.

K »atoifi rpynme oTHOcsATCA  BpyObl, 0OOpa3oBaHHbIE  UIypaMu,
NpOOYPEHHBIMU TEPHEHANKYJISAPHO IUIOCKOCTU 3a005. BONBIIMHCTBO MpsSMBIX
BpyOOB  COCTaBJISIIOT KOMOMHAIMIO  3apsDKaHHBIX M KOMIIEHCAIIMOHHBIX
(He3apspkaHHBIX) WypoB. [loaToMy B mpakTUKe BeOEHHUs B3PBIBHBIX PabOT HX
KJacCU(PUIMPYIOT B 3aBUCUMOCTH  OT  KOMOMHAIIMM  3apsDKaHHBIX U
KOMITIEHCAIIMOHHBIX IIMYpPOB (CKBaXXHH). bypeHue u 3apskaHue mImypoB B IPSIMOM
BpPyO€ TOJDKHBI MTPOU3BOIUTRCS ¢ OO0JIBIION TouHOCThIO [11; ¢. 176].

B 3aBucuMoOCTH OT 1MaMeTpa HEHTPAIBHOIO IIMypa U OCTAJbHBIX HIITYPOB B

KOMIIJICKTC U3MCHACTCA PACCTOAHUC MCIKIY HUMMU.

Puc.1.3. BeepHblii Bpyo

K nocromncTBaM mpsMbIx BpyOOB MOXKHO OTHECTH CleAyIolue: riayOuHa
3aXO/JKM HE 3aBUCHT OT IIUPUHBI BBIPAOOTKU; Malblii pa3Opoc MOPOJIbI;
MaKCHMaJIbHasi KOHIICHTpalus OypoBOoro obopyaoBanusi y 3a00s; 3 heKTuBHOCTD
MPUMEHEHUS BPYOOB B KPETIKUX MOPOJIaX.

OCHOBHBIC HEIOCTaTKH TMPSIMBIX BPYOOB — 3TO TPYAOEMKOCTH OypeHUs
IIMYPOB OOJBIIIOT0 JAWAMETPa W HEOOXOJUMOCTh B JOTIOJHUTEIHBHOM OYypOBOM

000pyT0BaHUM IS OYpEHHUS IIITYPOB OOJIBIIIOTO THAMETPA.
13



ll]enesoti 6py6 o00pa3zyloT 6-8 wmypamu, 3apsiKaeMbIMH 4Yepe3 OJIMH,

KoTopble OypsT Ha pacctosiHuu 0,1-0,2M.

Puc.1.4. lllesneBoii Bpyo

Ilpusmamuueckuti 6py6 cocTouT U3 3-6 mMapajuieNbHBIX IIITYPOB,
NpoOypEeHHBIX MEPHeHAMKYISIPHO K 32000 U pacrnojaraeMblx B IIEHTpE
BeIpaboTKU. KOHTYyp MX 00pasyeT mpusMy Tpex-, YeThIpeXrpaHHylo Hu T.A. Ero
IOPUMEHSIOT B BbIpabOTKax Jr000# IUIOIIAaM MO MapojaM CpeAHEeW KpEernocTH U

KPCIIKHUM.

Puc.1.5. llpusmaTudeckuii Bpyo
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Cnupanvro-wazarowui 6py6 TPUMEHIIOT B MOHOJUTHBIX KPEMKHUX MOPOJIAX.
[lepBbIM B3pbIBacTCS 3apsii WIMypa, PaclolOXKEHHBI OT xosoctoro «0» Ha

paccTosHUM He 0oJiee YeM JuaMeTp LIypa.

Puc.1.6. CnupajbHo-1Iaramiuii Bpyo

CmyneHuamuvie 6py0bl — ITO CUCTEMA KOPOTKUX U JUTMHHBIX MapaJlIeIbHBIX

IIITYPOB.

Puc.1l.7. Ctynenyarbie BpyObI
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Kombunuposannvie 6pybul npencTaBisitoT cOOOW KOMOWHALIUIO MPSMBIX U
HAKJIOHHBIX WJIM TOJBKO HAKJIOHHBIX CIBOEHHBIX BpyOOB. Ilpumenstorcs mpu
HaJIn4nuu BBICOKOITPOU3BOAUTECIIBHOT'O OypoBOTO 000py0BaHus,
0o0ecreynBaIIero  HEOOXOJUMbIE  CKOPOCTH  OypeHuss  IIMYypoB  H
KOMIICHCAIIMOHHBIX  IIMypoB  OONBIIOTO  JUAMETpa. HecmoTtps  Ha
MHOTOUYMCIICHHOCTh TMPSMBIX H HAKJIOHHBIX BpYyOOB, MPHUMEHSIEMBIX MpH
npoBefeHnn BbipaboTok, KUIII mpu B3phIBHOM pa3pylIeHHH KpPEMKHX M BEChbMa
Kpenkux mopoa He npessiinaer 0,7-0,8 [10; ¢. 16-21].

B cBsi3u ¢ 3TUM paccMOTpUM TpHUMEHsSEMbIE METOJIbI pacueTa MmapaMeTpoB

BBP npu npoxonke BeipadoTok [11; c. 176].

Puc.1.8. KomOunupoBanubie BpyObl (IBOIHOW KJIMHOBOI U 11eJ1eB0ii BPY0)

Anamu3 3¢dekTuBHOCTH OYypOB3PBHIBHBIX pabOT B KANMUTAIBHBIX U
MOATOTOBUTENbHBIX BHIPA0OTKAaX MOKA3bIBAET HA HU3KHUE 3HAUYCHHS KO3 duleHTa
WCIIOJIb30BaHUsl IIMYPOB, HEYJOBJIECTBOPUTEILHOE OKOHTYPUBAaHUE BBIPAOOTOK,

HHU3KHC CKOPOCTH IIPOXOAKHM H IIPOU3BOAUTCIBHOCTH Tpyda IIPOXOAYHKOB. C
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LEeIbI0 PEIIeHHs YKa3aHHbIX MpoOjeM aBTopamMu pa3paboTaH BpyO s
paspylieHus Kpenkux ropusix nopox [12; c. 114-118, 13; c. 99-105, 14; c. 24-27,
15; c¢. 511, 16; c. 93-101], KOHCTPYKTHMBHOE BBIIIOJHEHHUE KOTOPOIO
npeaycMaTpUBaeT CHIDKCHUE KOHIIEHTPAIMU HANpsKEHUN BHepeau 3a00si TOpHOM
BBIpAa0OTKH 32 cYeT KaMmy(JIETHOTO B3pbIBAHUS, M, OJHOBPEMEHHO, CO3JaeT
YCIJIOBUSI KAU€CTBEHHOTO (pOpMUpOBaHUs BPYyOOBOI MOJIOCTH.

C 1enbio TUKBUJALUA OTMEUYEHHBIX OTPHUIATEIBHBIX (DaKTOPOB, HAPSAY C
JPYTUMH MEPONPUATUSIMH, Ha TMPOTSHKEHUHM MHOTHUX JIET MPEINPUHUMAIOTCS
MOTBITKH COBEPIICHCTBOBAHUS COCTABJICHUS MACIIOPTOB OYPOB3PBIBHBIX PadOT, UX
ontuMM3anuu. B 3TOM HampaBieHMH NPOBEIEHO JIOCTATOYHO MHOTO padoT
Pa3TUYHBIMU UCCIIEAOBATENIIMH U MPOU3BOCTBEHHUKAMH.

BrickaszpiBaIMCH pa3IudHbIC PEKOMEHIAIIUH, KOTOPBIE TTO3BOJIMIIN TTOBBICUTD
3 PEKTUBHOCTH B3PBIBHBIX PA0OT B KOHKPETHBIX TOPHO-TEOJIOTUYECKHUX YCIOBUSX.
OcHOBHasi 4acThb PEKOMEHAAIMI TOCBSIIEHA COBEPIICHCTBOBAHUIO MapaMeTPOB
BpYOOBBIX IIIMypOB, KOTOpPOE TMOBIUSET Ha 3((PEKTUBHOCTH B3pbIBA BCETO
KOMIUIEKTa IIMYpPOBbIX 3apAnoB BB. belin mpoBeneHbl HWcciieOBaHUS U aHAIN3
nacnioptoB bBP, B ropnbix BeipaboTkax pyaHuka «Kayiababh» U cOMOCTaBICHUE UX
JAHHBIX C TMAacHOPTHBIMU JaHHbIMA bBBP, mnpuMeHseMblx B pa3iIM4HBIX
ropHogoObiBaronux mpeanpuatTusix AO «AI'MK» (maxra «Ksi3pur-Anmay,
«PazBenounas» APY).

Bbr110 ycTaHOBIIEHO, UTO TIPU MPOBEACHUHU TOPHBIX BRIPAOOTOK MO MOPOJaM C
KOApPUIMEHTOM KpermocTH Mo mmkaie mnpod. M.M. Ilporoneskonosa f=11-14
MpEANOYTeHHE OTAAeTCs NPUMEHEHHIO NpsiMbIX BpyoOoB. IlpuMeHenue xe
KIIMHOBBIX BpyOOB He Bcerma spuserca »ddextuBHbiM. Hampumep, ombiT
MIPOU3BOJICTBA B3PBIBHBIX pa0OT C MPUMEHEHUEM BEPTUKAIBHO KIMHOBOTO BpyOa B
TaKUX YCJIOBUAX IIOKa3al, 4YTo OH oOecrneuuBaeT Benuuuny KHII, =He
npessimatomuMm 0,75. Tax, npu riryoune mmmypos 1,6 M Takoit BpyO obecnieunBaeT
noaBuranue 3a6os Ha 1,2-1,25 M 3a nukin, a npu rayouHe mmypoB 10 1,8 aumb Ha

1,3-1,35 M. 3a cyer 3TOro MoOJdydaeMble TEXHHUKO-3KOHOMHYECKHE IT0Ka3aTeln
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HEJIOCTATOYHO BBICOKHE - BBIXOJ TOPHOW MacChl ¢ 1M COCTaBIs€T, MPUMEPHO,
3,6M3, a yaenbHbld pacxoa BB 2,9 kr/m°. TlombITKH KJIACCU(UIIUPOBATH CXEMBI
BpyOOBBIX IIMYPOB BCTPEYAIOTCS B PA3NUYHBIX NyOJUKAlUSIX, HO BCE OHH
OCHOBaHbI Ha 00BEJAMHEHUU B TPYIIIHI 110 B3aUMHOMY PACIOJIOKEHUIO IIMYPOB U
CKBQ)XMH OTHOCHUTEIBHO IUIOCKOCTH 32005, HAMpaBJICHUIO TPEUIMHOBATOCTH WU
HAIUIACTOBAHMSI TOPHBIX MOPOJ M HOCST OMMCATENIbHBIN XapakTep, HE pacKpbiBas
CYIIHOCTH MPOIECCOB, MPOUCXOIAIINX B MOPOJHOM MACCUBE IPU B3PBIBE 3apsiI0B
BB Bo BpyOoBBIX mimypax [17; ¢. 37-39].

Jlns coctaBieHus: Kiaccu(pUKaIUU CXeM BpyOOBBIX HIMTYPOB U 00pa30BaHUS
BpyOOBBIX TMOJIOCTEH, MpOaHAIU3UPYEeM paboTy 3apsiioB BB 0OCHOBHBIX THIIOB
BpyOOB, MPUMEHIEMBIX MPU MPOXOJKE FOPHBIX BBIPAOOTOK U JJISI 3TOTO Pa3AeiiuM
ux Ha jaBa tumna [18; c. 37-45, 19; ¢. 65-68, 20; c¢. 99-105, 21; c. 68-75, 22; c. 85-
87, 23; c. 204].

K nmepBoMy Ty OTHOCSTCS BpYyOBI, 3apsi/i KOTOPHIX JEUCTBYET TOJBKO Ha
OJIHYy CBOOOIHYIO TTOBEPXHOCTH - IJIOCKOCTH 3a005:

- C HAKJIOHHBIM pPAacCIOJIOKEHUEM IIMYpPOBBIX 3apsaoB BB oTHOcHuTEnbHO
TUIOCKOCTH 32005;

- C PacnoJIOKEHUEM HINMYpPOBBIX 3apsiAoB BB nmepneHauKysipHO MI0CKOCTH
3a00s1.

[Ipu mnpumeneHuun BpyOOB C HAKIOHHBIM PACIOJOKEHUEM IIITYPOBBIX
3apsiioB BB oTOoiiKka mopoapl MPOU3BOIUTCS B HANPABJICHUU TJIOCKOCTH 32005 U
oTOuTasi TOpHAs MOPOJia BEIOPACKIBAETCSI B3PHIBOM 3TOTO K€ 3apsana BB B Tom xe
HarmpaBieHrnr. D(OPEKTUBHOCTH B3pbIBA OMpPEENSIeTCs] BHIOOPOM YIjia HaKJIOHA
BpyOOBBIX MHIMypoB. MakcuManbHasi BeJIWYHHA OTOOWKH TMOPOJBI 10 MOMEHTa
B3pbIBAaHUS OCHOBHOTO KOMIUIEKTa IIIYpPOBBIX 3apsnoB BB 3aBucur ot
MpeAeabHON BEMYMHBI MPOOMBHOIO PACCTOSIHUS JI IOHHOW 4yacTu 3apsjoB BB
HAKJIOHHBIX IIITYPOB.

[IpenmymecTBOM BpyOOB C HAKJIOHHBIM PACIIONIOXKEHUEM IITYyPOBBIX

3apsI0B SBIISIIOTCS CIEAYIONIME: KAYeCTBEHHBIM BBIOPOC pa3pyIIEHHOW MOPOIbI U3
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oOpazyemoil BpyOOBOW TMOJOCTH; HE TpeOyeTcss BbICOKas KBatUdUKaIuUs
MIPOXOIYUKOB, TAK KaK OTKJIOHEHHUs IIIYyPOB HE3HAYUTENbHO CKa3bIBAIOTCS HA
nokasarensix B3pblBa. K HemocTaTkaM MOXHO OTHECTH HEMOCTOSHHOCTh HX
r€OMETPUYECKUX pa3MepoB, OOJNBIION pa30poc pa3pylIeHHOHM TOPHOW MaccChl U
MOBPEKJEHUS, BCJIEICTBHE 3TOr0, KpEmH BbIPAOOTOK, a TaKke OrpaHUYEHUE
BEJIMYMHBI TOABUTaHMS 320051 32 B3pbIB U3-3a HepoctaTounoro K.

BpyObl ¢ KOTJIOBBIM 3apsIOM U BOPOHKO 00pa3yromuii BpyO, B KOTOPBIX
MImypsl NpoOYypHUBAIOT NEPHEHAMKYJISIPHO IUIOCKOCTH 3a00si, OCHOBaHbI Ha
s dexre oOpa3oBaHMS BOPOHKH BBIOpOCAa 3a CUET B3PBIBAHUS YBEIUYEHHBIX
3apsanoB BB, pacnonoxeHHbIX B rinyOuMHe maccuBa. Pa3mepbl BOpOHKH BBIOpOca
(Bpy0OOBOIi 1MOJOCTH) 3aBUCST OT BEJIMUUHBI 3apsiga BB u rmyOunbl ero 3anoxeHus.
VYcnoBust pabotel 3apsigoB BB Menee OnarompusTHB, 4eM MpU HAKIOHHOM
pPacloyiOKEHUH IIIMypoB. DTWU BpyObl HE HAIUIM [IUPOKOTO MPUMEHEHUS B
NPAaKTUKE TMPOXOAYECKMX paboT H3-32 HHU3KHX TEXHUKO-DKOHOMHYECKHUX
nokazareneil. Haubonee 3p(HeKTUBHBIM ¢ TOUKM 3pEHUSI SHEPTUU B3PbIBA, SBHUIICA
OBI BpyO, cocTosiuil u3 3apsaa08 BB.

OcHOBHast ero wujaes COCTOMT B TOM, YTO C TIOMOIIBIO CIEUUATIBHO
pa3pabOTaHHBIX KM3TUOAOIIMXCS OYPOBBIX IITAHT MPOOYPUBAIOT KPUBOJIWHEHHBIE
HIMypsl TakuM 00pa3zoM. OCHOBHBIM MPEUMYIIECTBOM TaKOTO BpyOa SBIAETCA
MaKCUMaJbHO BO3MOKHast 3(P(EeKTUBHOCTh paboThl 3apsgoB BB, Tak kak oHu
paboTaroT Ha OOJIBIIYI0 OOHAXXKEHHYIO IOBEPXHOCTh B HE 3aKATBIX YCIOBHUSX.
Opnnako, 3TOT TUI BpyOa Tak K€ HE Haled MIHUPOKOro MPUMEHEHHUS H3-3a
CJIO)KHOCTH M3TOTOBJICHUS M OKCIUTyaTalluy U3rMOaromuXcsi OypOBBIX IITAHT.

Ko Bropomy tumy BpyOGa, 3apsa KOTOpPOro JIEHCTBYET B HampaBICHUU
HE3apsHKEHHOTO  IIITypa WM CKBAKWHBI KAk  JOTOJHUTENIbHAST OTKPBITAS
MOBEPXHOCTh B CHCTEME BpyOa, UYACTUYHO B HANpPABICHUU IUIOCKOCTH
noBepxHOCTH. 3apsaasl BB mpu sTomM pasmemaror B mimypax, HpoOypeHHBIX
MEePHEHIUKYJIIPHO IIOCKOCTH 3a00si. B aTom ciydae, mpu B3pbiBe 3apsiioB BB

paspylieHHas TOpHas Macca YaCTUYHO BbIOPACHIBAETCS B HAIIPABJICHUU IIOCKOCTH
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320051, a OCHOBHAas €ro Macca CIBHUIaeTCs B HalpaBICHUU JTONOJHUTEIBHOU
OOHa)KEHHON TMOBEPXHOCTH W 3alOJHAET KOMIIEHCALIMOHHOE MPOCTPAHCTBO.
[lonHbI BBHIOPOC pa3pylIEHHONM TOPHOM MacChl MPOUCXOAUT MPU B3PbIBAHUU
oT00itHbIX mnypoB. K aToMy Tuily BpyOOB OTHOCSTCS LIENEBbIE, IPU3MATHUECKHE,
cnupaibHble. B mieneBbix BpyOax 3apsasl BB pasMemaror B mmypax,
pacnojilaraéMbIX M0 OJHOW JMHUM (IMOO BEPTUKAIBHOM, TMOO TOPU3OHTAIBHON) U
3apsbkaeMbIx uepe3 oauH wmmyp. [locne B3peiBa 3apsanoB BB oOpasyercs
HIEJIEBUAHASA TI0JIOCTh, 3allOJIHEHHAS Pa3pyLICHHOW MNOpPOAON. 3aTeM B3phIBAIOT
3apsanel BB, pacnosioskeHHble HampoOTHB LEHTpa CO3JaHHOM Iiesd, BpyOoBas
HOJIOCTH IPU 3TOM YaCTUYHO OUYMIIAETCS OT 3aIPECCOBKH.

AHanmuzupyst paOoTy 3apsioB IIENEBOr0 BpyOa, MOXXHO OTMETHTh, 4YTO
BBIOPOC pa3pyLICHHOW TOPHOW Macchl 3aTPyAHEH BBUIY TOTO, YTO IIEJIECBHIHAS
BpyOOBasi TOJIOCTh 00J1alaeT TOBBIIIEHHBIM CONPOTUBICHUEM [JIsl BBIOpOCa
paspymieHHol  Maccel  moponbl.  IlleneBbie  BpyObl  007amar0T  TakUMU
IPEeNMYILECTBAMH, KaK yBEJIMYEHHE IOJBUTaHUS BBHIPAOOTKHU 3a B3pBIB 10 2,5 M,
BBICOKasl TEXHOJIOTMYHOCTh UCIIOJIHEHUS, HEOobIIOoN pacxon BB.

Ho Hapsany ¢ 3TuM UM NPUCYIIH U HEJOCTATKU, U3-3a2 KOTOPBIX HEBO3MOYKHO
nocTudb BbICOKMX 3HadueHud KUII npu yBenmuueHHoW T1iyOMHE IIMYpOB,
IOCKOJIBKY B ATOM CIIyyae MPOUCXOIUT HEMOJHas OYUCTKAa BpyOOBOW IOJIOCTH,
paspylleHHas [OpoJa HE IOJIHOCThIO BBIOpAchIBaeTCs, B JOHHOM dYacTu

IPOMCXONT €€ 3ampeccoBka, tadi. 1.2 [24; c. 15-22].
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Tabnuua 1.2

Krnaccuduxanus B3pbIBHBIX cI0COO0B (popMUpoBaHUs BpyOOBOIl MOJIOCTH

Tun BpyOOB
Cucrema
OpHEHTAIMN Bsanmo
acroJsox
Oyperus p Bun ucrionnenns | [IpuHImnmaneHas cxeMa OCHOBHOTO BapHaHTa U i dp
OTHOCH- eHue I'opHO-Teoorn4ecKkue ycioBus
OCHOBHOTO BapHaHTa BpyOa
TEJBHO 3apsI0B U (Tum)
IIOBEPXHOCTH moJjiocren
36051 (xmacc)
(cuctema)
o Ceuenue BbIpabOTOK OIpeesieTcs
& a) KBajIpaTHbIC .. KOJIMYECTBOM ILITypOB BO BpyOe U MOXKET
Q
2 . ObITh J1100BIM. ['1TyOuHa mimypos 1o 1,8m
=
o 0) IPAMOYTOJILHBIE L B nopoax f 10 7213 BBIPAOOTKAX C
= - ceueHuem 10 20 M“ 1pu IPUMEHEHUHU
Q
o B) LFJIMH/IPHYCCKHC IIpeloXpaHuTeIbHbIX BB.
= Jo 2,2 M B T€X K€ yCIIOBHUSX MPHU
‘2" NpuMeHEeHUH MOIHbIX BB 1 110
s ) riry6uHoi 2,5 M ipu S>30M2,
2. T') TpeyroJjbHbIE
) = pey WuunuupoBanue BCeMH JIOMYIICHHBIMU
= = CB
xR
e
= a) MpU3MaTUYECKUE
- ¢ ocnabiaeHueM *

2. Ilpusmartuyeckue
CIIO’KHBIE

MaccCHBa
CBOOOIHBIMU
HIIypamMu

' ' ' 1-1-r

0) cTyneHyaTbIe

I-2-a. Te xe, yto ans Bpy6os 1-1-a-r

I-2-a. Te xe, uro s BpyOoB 1-1-a-r
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[Tponomxenue Tadm.1.2

B) IpYCHBIE

I') aCHMMETPUYHBIE C
3aps7I0M BBIOpOCca

Te ke, uro st BpyooB 1-2-6

1) CHMMETPHYHBIE C
3apsiioM BBIOpOca

Kpenkue, MOHONUTHBIE, XpyIIKUE, HE
CKJIOHHBIE K YIUIOTHEHHUIO. [ ryOnHa
HInypoB 110 2,5M. MaunumupoBanue

obpaTHOe

Te xe, uto 1t BpyOOoB 1-2-1

€) C 3apsaamMu
3aIPECCOBKH YCThS

) SIPyCHO-
CTyIICHUYaThIe

Te ke uto ans BpyOa 1-2-r. ['myOuna
LIMTYPOB CMOXKET OBITh YBEJIMYEHA J10 3 M
IIPU IPUMEHEHHUH SIPYCHBIX KOHCTPYKIIMH

3) CIUPAIILHO-
CTyIICHUYAThIE

Kpenocte nopon u tun BB- He
TUMUTHpYIOTCs. [1yOuHa mmypos 110 3
M. IHunumnpoBanue - o0paTHOE: OTHEBOE,
OJK3-100+2 43 1, 94K3-300

Kpenkue moHonmuTHBIE TOPOIBI. MOIIIHbBIE
BB. I'mybuna mypos 110 2,5 M.
WuunuupoBaHue — OrHEBOE
DK3+D/13]]

1) CIIUPaIbHO-
CTyIICHYAThIE C
3apsiioM
TPEUIMHOOOpa30BaH
usi

3.11lcneBnie

a) IIeJIeBbIC
POCTHIE

Te xe, uto s BpyooB 1-2-3

0) meneBbie
¢ ociiabneHueM

[Topoap!l cpeaHelt TpelMHOBATHIE IPU
HAJIMYUHU CJIa0bIX IPOCIOEB U
BKJITOYeHUH. [ myOuna mmypos 10 1,8M,
Wunnuuposanue 3/1K3

IToponb! Kpenkue TpyIHO B3PBIBAEMBIE.
['my6una mmypos 10 2,0 M.
MuununupoBaHue BCEMU OMYIIEHHBIMU
CB
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[Ipononxenue tabdn.1.2

I1. ITpsimbie ¢ ocnabieHrneM MacCuBa He 3apsKEHHBIMH

MMOJIOCTAMHU YBCIIMYCHHOI'O CCUCHUA

4. C monocTsaMH IMIHHAPUIECKUX (popm

C 1eHTpaTbHBIM HAJIOXKCHUEM

a)

CIIUpAJIbHbBIC

I'myOuna mmypoB 10 2,0 M.
WHnnuupoBaHue BCEMU JIOITYCKAaeMBIMH

CB

0) mpocTeie

Kpenkue MmoHOIMTHBIE TOPOBL. [ TyOnHA
mypos 110 2,5 M. BB 1o BuiieHHoi
MoIHoCTH. B3pbiBanue ornesoe. J/1K3-
200+ 13 1, mm DIK3-300. [Topossr
moboit kpenoctu. BB cpenneii n
BBICOKOHM MOIIIHOCTH. [ TyOnHa mImypoB
0 2,5m

B) Te xe, uro s BpyOa [1-4-6. I'myObuna
CEKI[MOHUPOB- mypoB 10 3,0 m
aHHbIE
r) Te e, uro ns BpyOa 11-4-B
CEKIIMOHHOEe-
CTyIICHUYaThIe

1) C BHEIITHUM

[Topoasr kpenocThio He Oonee 14;
abpa3uBHOCTH HE BhINIe cpeaHei. Tun BB

3AIOKCHHACM mo6oit. ['myOuna mmypos 10 3,5 M.
fuiockocTer WuunuupoBanue BceMu criocodamu
= €) TUIOCKHE Te xe, uro mis Bpy6a [1-4-1. 'myOuna
, % HIYPOB 70 2,5 M
E % Te xe, uro mns BpyOa 11-4-B
ZE
23
2 =| X) oObeMHbBIE
et
© v
@]
S 5
3
™
Te xe, uto mst BpyOa 11-4-n.I'nybuna
3) LIMYpoB 110 3,5 M
KOMOMHHPOBAHHbBIE
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[Tponomxenue Tadn.1.2

[Topoabl kpenkue, MOHOJIUTHBIE. BB

=S Lo
a) IBOWHOM -
E 3 C)HII[/I ATBIO MOBBIIIEHHOW MOIIHOCTH. B3prIBaHue
g < P orresoe DJIK3-100+213/1. DJIK3-300
é E 6) ¢ MEXaHHYCCKIM ITopoap! Kpenkue U CpeaHer KPEenoCTH,
O § BHIOYpUBAHHEM He abpa3uBHble. BM — He muMuUTHpYIOTCS
- 3 Ieau
= CpencrBa HHUITUMPOBAHUS HE
= § a) MpoCThIe JUMUATHPYIOTCS
:E7
AT [Topoas! u Tun BB no0wie. Bee
S S8 onymennsie CB
S = é 0) ApycHbIE Fomy
N
° [Topoabl 0THOPOTHBIE, MOHOJIHUTHEIE,
2 TPY/IHO B3PBIBAEMBIE.
o § a) BEPTUKAIBHO PyA p
= = HaAKJIOHHBIE
s
o) o]
= Z 0) TOpPU30HTAIIBHO- Te xe uro nus Bpy6a I1I-7-a
= % KJIMHOBBIE
-
m. B) IMPaMUIQIbHbBIE Te xe, uro ms Bpy6a II1-7-6. ['myOuna
~ HIIYpPOB 10 2 M

r) «HoXXHUIIBI

Kpenocts nopona nrobast. ['mybuna
mnypos 1,5-1,8 m
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a) CTyIIeHYaTo-
KJIMHOBOM

8. HakJIOHHBIE CIIOKHBIE

0) cTyneHyaTbie
SIPYCHO KJIMHOBBIE

Kpenocts mopo mrobast. ['mybuna
mypoB 110 2,5 m.. CB- mo0bie

B) IlI€JIEBbIE

Kpeniocts mopo mobast. I'myOuna
1Imypos 110 2,5 M.. CB- mo0ble

Te xe, uro s BpyOa I11-8-a

[Ipn HanuuuK pa3BUTONW CHCTEMBI
TPEILNH CI0EBOr0 WU KIMBa)KHOTO
IIPOUCXOXKACHHUS, 3AJIETAIOIINX 110 YTIIOM
60-70°
I11-8-r — I11-8-¢.

') BEpXHUI
@]
S
= .
z 1) HYODKHUI
2.
)
H
Q
S
T
B
@)
¢) 60KOBOM

[Tpy HAIMYMK CHCTEMBI TPEIIMH CIIOCBOTO
MPOMCXOXKIACHUS, 3AJIETAIOINX IO YTIIOM
60-70°. k HarpaBJIEHHIO IPOXOIKH 1
OPUCHTHUPOBAHHBIX MTPUOJIN3UTEITHHO
NEPIICHINKYJIIPHO HAIPaBJICHUIO
OypeHus BpyOOBBIX

[Ipy HaIMUKMKU HAPYLIEHUH UJIU CIIOEB C
YETKUM KOHTAaKTOM MEXIYIUIACTbS,
PacCIIOJIOKEHHBIX COOTBETCTBEHHO Ha
KOHTYpPE KPOBIIH, MOYBBI WK OOKa
BBIPAOOTKH
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a) MMpaMUAAIbHO-

ITopoael 0HOPOAHBIE, MOHOJIUTHEIE,
TPYAHO B3pbIBaeMble. [ TyOHHBI IITypOB
10 2,5 M. CB - ro0bIe omyIieHHbBIE.

To xe, uto s Bpyda [V-9-a

Te ke, uro st BpyOa [V-9-a. ['myOuna
mnypoB 110 2,8 M. OTHOPOIHBIE TOPOIBI
BEpPTHUKAJIbHbBIE CTBOJIBL. [ TyOMHa 3aX0AKH
110 3,0 M Ipy MaJTOMOIIIHBIX U MOITHBIX
BB. Uaununposanue 9J1K3-+3]]

TpemmHOBaTHIC, HO OJHOPOIHBIC
nopojsl. ['my6una 1o 15 m.
NuannuupoBanne 0HOM CTYTIEHBIO
AJIEKTPOJICTOHATOPOB

Te xe, uro nns Bpyoa V-10-a. ['myOuna
HIIYPOB 70 2,5 M

Te xe, uro ms Bpyda V-10-6

@]
Z KJIMHOBBIC
e o)
2 3
o jan)
o, am
S S
= 2
S
@ w
2 = 0) mpuU3MaTHIECKH-
2 @ KIIMHOBBIE
>
]
B) KOHUYECKH
[UTAHAPUIECKUE
S
= a) IIITYPOBBIC
: g
= S
e 0) KOTJIOBbIE
=
2 =
< -
L%' T
S =
; @]
S Z B) CKBa)KHHHBIE
H
= o
g =t
S 2,
m Q
. S}
> o r)
®) KOMOWHUPOBaHHbBIE
S
—

,Z[) CTYIICHYATBIC

[Topons! 11000i KpEenocTH.
ParmonanbsHas riryouHa mimypos 1o 2,5-
3,0 M.

Te e uto ans Bpyd6a V-10-r. I'myOuna
mmypos oT 2,5 10 4,0 m
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[Ipuzmatuyeckuii BpyO oTiaMYaeTcss OT IIEIEBOro TeM, 4To 3apsasl BB
pacnojiaratoT B IIIypax, NpoOYpPEeHHBIX MO yIJIaM KBajJpaTa, a He 3apsDKaeMblid
INyp WIA CKBaXHHA HAaxOAMTCS B LIEHTpe KBajapaTta. Eciam KonuuecTBo
3apsKaeMbIX LIIMYypOB 0oJiee YEThIpEX, TO UX paCIoiaraioT MO OKPYKHOCTH H
Takod BpyO Ha3bIBalOT OoukooOpasHbiM. [Ipu3martnueckuit BpyO, coxpaHsis Bce
MOJIOKUTENIbHbIE KauecTBa IIEJIEBOr0, UMEET Mepel HUMH MperuMylecTBa - Oonee
MOJIHBI  BBIOpOC OTOMTOM ropHOM Maccel Onarojapst Oosiee  yaoOHOM
KOH(UTrypauuu 00pa3yeMoi MoJIOCTH, YTO MO3BOJISIET MOAy4YaTh MOJBUTAaHUE 32005
3a B3pbIB A0 1,2-1,5 m.

Cnupanbhbiii BpyO Hambosee 3¢ (eKTUBHBIN U3 Bcex BpyOoOB 3TOro tumna. B
sToM ciyyae 3apsasl BB Bo BpyOOBBIX mimypax pacmojiaraloT BOKpYT HE
3apsHKAEMOTo Iy pa WM CKBKHUHBI 110 CIHUPATIU TAKUM 00pa3oM, 4TOOBI Ka)IbIi
u3 3apanoB BB pabGortan ¢ onTumManbHON /Jii HEro JWHUEH HaMMEHBIIETO
conpotusnenust (JIHC). BspeiBanue 3apsaoB BB npousBogst B Takoi
IOCJIEI0BATEIBHOCTH, YTOOBI IpPH B3PbIBE KAXKIOrO IOCIEAYIOLIEro 3apsia
oTOUTass TOpHas Macca BblOpachlBajach U3 BpyOOBOMl mosoctu. PackpbiTne
BpyOOBOH MOJOCTU MPOUCXOAUT MOCIEA0BATEIBHO U PABHOMEPHO IO BCEH JJIMHE
BpyOOBbIX 1IypoB. CrupalibHbIM BpyO MO3BOJISET MOJIydYaTh OOJBIIMN yXOA 3a
B3pBIB, YEM OCTaJIbHbIE BPYOBI 3TOTO THIIA, OJAHAKO CIOXHOCTh €r0 Pa3sMETKU B
3a60¢ 1 o0ypuBaHue TPeOYeT BRICOKOU KBaMM(UKAIIUN ITPOXOTINKOB.

DOTOoMy THITy, Haubojiee IMPOrPEeCCUBHOMY, OTHOCITCS BpyOBI, OTOOMKa
MOPOJIbI B KOTOPHIX MPOU3BOAUTCS B HAIIPABJICHUU JTOTOJIHUTEIbHOW OOHA)KEHHOMN
MOBEPXHOCTH U, YACTUYHO, B CTOPOHY IJIOCKOCTH 320051 onHUMU 3apsinamu BB, a
OCHOBHOM BBIOPOC pa3pyIIEHHOM TOPHOW MOPOJBI OCYIIECTBISETCS JPYTUMH
zapsgamu  BB. Ot BpyOOB BTOpOro THIAa OHH OTJIMYAIOTCA HAJIHMYUEM
JOTIOJIHUTENbHBIX 3apsiioB BB, KoTOpble HE TOIBKO MPOU3BOASAT OTOOMKY MOPOIbI,
HO BBIOPACBIBAIOT Pa3pylICHHYIO TOPHYIO MOPOIy W3 BpyOoBoi monoctu [17; c.
37-39].

K »stum BpyOam oTHOCAT Takwe BpyObl, Kak sIpyCHBI BpyO, BpyO cC

3alpecCOBKOM YCThEB IIMYPOB M BpyO C JOHHBIM 3apsiloM BbiOpoca. Bennunna
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MaKCUMaJIbHOTO TIOJIBUTraHusl 3a00si 3a B3pbIB M1 BpyOOB BTOpPOro THUMA
OrpaHMY€Ha HE MOJIHBIM BBIOPOCOM pa3pyLIEHHOW TOPHOW Macchl U3 BPyOOBOIA
nosioctd. C yBelnMYeHHEM TIyOWHBI IIIMYpPOB, KOrJa Ha BbIOPOC pa3pyLIEHHOM
TOPHOM Macchl MEPECTaeT OKa3bIBaTh BIUSHHE MOBEPXHOCTH 32004, pa3pylIeHHAs
rOpHasi Macca OCTAaeTcs BO BpPYyOOBOH IOJIOCTH B 3aIPECCOBAHHOM COCTOSIHUM,
npensaTcTBYs 3G ()eKTUBHON padoTe OCTANIBHOIO KOMIUIEKTa LIMYPOBBIX 3apsoB
BB npoxonueckoro 3a60s.

BpyObl 3TOr0 THIA MO3BOJISIIOT NOJYYUTh HAaUOOJIbIIEe TIOJIBUTaHuE 32004 3a
B3pBIB 32 CUET HAJMYUS JOMOIHUTENbHBIX 3apsiaoB BB, koTopbie npu B3pbIBaHUU
OUMINAIOT BpPyOOBYIO IOJOCTh OT pa3pyLIEHHOW TOPHOW MAacchl M CO3JA0T
HaubOosee OnaronpusiTHeIe yCIIOBUs i pabOThl BCeX IIMYypOBBbIX 3apsnoB BB.
Haunbonee nepcneKTUBHBIM W3 HUX SIBIIETCA BpyO C JOHHBIM 3apsiioM BbIOpoca,
KOTOpoe 00i1aaeT MHUHUMAJIbHBIM 00beMOM OypOBBIX paboT, a TakXke 4YeM

JOCTUIacTCs MOBBIMMICHHOC IMTOABHUTaHUC 3a001 3a B3PhbIB.

§ 1.4. Anaau3 npakruku Beaenusi BBP npu npoBeneHun moazeMHBIX

TOPU30HTAJBHBIX TOPHBIX BHIPA00TOK HA pyaHuKe «Kayababn

Jns  noBeimenus 3¢ dexkTuBHOCTH TpousBojacTBa bBP, Ha ocHoBe
pa3HOOOpa3HbIX TOPHO-TEOJIOTHYECKUX M TOPHOTEXHUYECKHUX YCIOBHUSX, OBLI
U3y4YeH OIBIT BEICHUS B3PBIBHBIX paboT Ha pynHuke «Kaynpne». Taxoke
NpoBeNEH aHalIu3 OCOOCHHOCTEW MPOBENEHUS TMOA3EMHBIX TOPU3OHTAIBHBIX
TOPHBIX BBIPAOOTOK, @ UMEHHO BBISIBICHHE OCHOBHBIX TOPHO-T€OJOTUYECKHUX U
TOPHOTEXHUYECKUX (PAKTOPOB, BIUSIOMUX HA d()PEKTUBHOCTH B3PHIBHBIX PaOOT U
uX (paKTUYECKUX TTOKa3aTeIeH.

Xapakmepucmuka  pyOOHOCHbIX 30H U  pyOHwvix mea. (OCHOBHOMU
PYJOKOHTPOJIUPYIOIIEH ¢  PYJAOBMEHIAIOMIECH CTPYKTYpOM  MECTOPOXKIACHUS
Kaynbapl siBisieTcs riaBHasi pyJOHOCHAs 30HA, KOTOpas IPOCIEKUBAETCS YEPE3
BCIO €T0 IUION[aJb C IOro-3amajga Ha CEBEPO-BOCTOK. Ee MpOTSKEHHOCTh 6,5 KM.

[Tagenne BocTOUHOE W 1Oro-BOoCTOYHOE TOJ yriiamu 10-45°. Ilo mageHuro 30Ha
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npocaexena 6onee yeM Ha 1 kM. MoutHocts 30861 — OT 40 10 10Mm. IlpencraBnena
KBapIIEBO-CEPUIIUTAMHU, KBAPILIEBBIMU U KBapI-KapOOHATHBIMU METaCOMATO3aMHU.

[IpencraBiena oHa KapOOHAT XJOPUT - TUAPOCITIOJUCTBIMHM, KBapL —
TUAPOCIIOUCTEIMU  METAacoMaTo3aMH,  MOCTENEHHO  MEpexXOoNdlllUMH B
MPOMWINTU3UPOBAHHBIE TIOpOALl Ha mnepudepun u Ha Guanrax. [aBHas
PYJIOHOCHAsI 30HA KOHLIEHTPUPYET B c€0€ BCE U3BECTHBIE TPOMBIILICHHBIE PYIHBIE
TENna,  KOTOpble  MPEACTaBIsAlOT  coOoil ~ Hambosee  mpopabOTaHHbIE
TUAPOTEPMATIbHBIMU PACTBOPAMHU YYACTKH METACOMATO30B C JIMH3aMU, THE3/JaMu U
OPOKUIIKAMU ~ KBapla,  KajbllUTa,  XapaKTepU3yIOIIUecs  TMOBBIIMICHHBIMU
KOHUEHTPALMSIMU 30JI0Ta.

Ha yuactke FOxHbIi1 Kaynbabl BBISBICHO U pa3BeaHO IIECTh PYAHBIX TEl
Ne 5, 6, 7, 8, 9,10, uz koropeix 7 u 10 — 3ab6anancoBbie. dopma pyAHBIX TeEl
MHOT000pa3Hasi, majeHue BocrouHoe noja yrinamu 10-30°, penko 45°. Pynnsie Tena
3aneratotT Ha riyouHe 230 - 310 M ot moBepxHOCTU. AOCONIOTHAS OTMETKA KPOBJIHU
ux 700 - 860 M. PynHble Tena ciokeHbl KBapIieM, KBapIl - KapOOHATHOM KUIIbHOU
opo/IoM U OPEeKUYHEBUIHBIMU OKBapIIOBaHHBIMH 3BGYyU3MaMu. Pyasl oTHOCSTCS K
CyJb(OUIIHOMY TUITY KBapIl-Xallllel0H-3010TOpyAHON hopmaruu. [lopoasl u pyabt
CWJIMKO3a OIaCHbIE, CIEKHBAEMOCTh MX He HaOmonmaercsa. CpeaHue 3HAUYCHHS
ko3 puineHToB kpernoctu mo mkaiae npod. M.M. IIpoTonbsSKOHOB s PyAbl
coctaBisitoT 11-14, B okBapIiOBaHHBIX 30HAX yBedwuuBaroTcs ao 15-20, B 30Hax
IpoOJIeHHsI TIOPOJ] CHIDKAIOTCS 110 2-4. BMmemaromue mopoasl U pyAbl YCTONYMBHI,
B 30HaX TEKTOHMYECKUX HAPYILICHUN U CUIBHOW TPEIIMHOBATOU CIEIYET 0KUIATh
BBIBAJIBbI, OOPYIIICHUS U OTCIOCHUS MOpo. Takue 30HbI TPEOYIOT KpEerIeHUs BCIe]
3a MOJBUTAaHUEM TOPHBIX pa0OT. ['paHUIIBl PyIHBIX TET C BMEIIAIONTUMHU TTOPOAaMHU
HEYETKHE U YCTaHABIUBAIOTCS IO TAaHHBIM OTIPOOOBAHMSI.

Du3uKko-mexanuieckas xXapakmepucmurka 2opHuvlx nopoo u pyo. Iloponsl,
ClIaralIyue MECTOPOXACHUS TMPEACTAaBICHB 0CaI0YHO-3()pPy3uBHON TOIIIIEH,
3aJieraronieil Ha U3BECTHIKAaX BEPXHETO JICBOHA — HIDKHETO KapOoHa. DT TOPOIBI
MpOpBaHbl  JaillkaMM  aHAE3UTOBOIO M aHAE3UTOJALMTOBOIO  COCTaBa.

3oJI0TOpYAHAss ~ MUHEpaM3alMs  JOKAIM3HpyeTCs B Opeaenax  30H
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METAacOMaTHUYECKOTO0 OKBAapLIOBAHHBIE, CEpUUMUTU3ALMM U KapOoHuzauuu. B
npenenax IepBol PyAOHOCHOM 30HBI pa3BenaHo Tpu pyaHbix Tena. [lo cocrasy,
TEKCTYPHbIM M CTPYKTYPHBIM OCOOEHHOCTSM pyJAHbIE Teiaa UAEHTHYHBL. [lo
Gu3uKo-MexaHu4eckuM cBoucTBaM (Ta0i.1.3) TOpHBIE MOPOIBI W PYIbl HE
OTJINYAOTCS.
Tabnuua 1.3
Du3NKO-MeXaHUYECKHE CBOMCTBA IKCIIEPUMEHTAIBHOTO 32005

Ha pynHuke «Kaynbabn

HanmvenoBanue pu3nko-
. 3HayeHue
1/ | MEXaHUYECKHUX CBOMCTB TOPHBIX MOPOJ
CraHupl KBapu-CIOAUCTHIE
1. Tun TopHBIX TIOPOJT METacOMaTUYECKue
W3MCHCHHBIC, AJICBPOJIUTHI
2. III0OTHOCTH NOPOABI, KI/M> 2450-2650
3 [Ipenen Mpo4YHOCTH TOPHBIX MOPOJ HA 90-140
cxkarue, Mlla
[Ipenen MpoOYHOCTH TOPHBIX MOPOJ HA
4, 6,8-7,8
pactskenue, MIla
5 [Ipenen mpo4YHOCTH TOPHBIX MOPOJ HA 12.3-13.2
casur, Mlla
6. Koaddurment kpenoctw, f 11-14
7. Koaddumment Ilyaccona, v 0,24
8. Moayns FOnra, E'104, MIla 3,2
Q. Koaddbunment pazpeixienus, K, 1,6-1,85
10. | Kareropus nopoj o B3pbIBa€MOCTH Il. Cpenne B3pbIBaeMbIe

byposoe obopyoosanue moaOMpParOT UCXOASI M3 TOPHO-TEOJOTHUYECKUX U
TOPHOTEXHUYECKUX ycioBuil. [lo TeXHMYECKUM BO3MOXKHOCTSAM OypOBOTO
o0opyI0BaHUS TUaMETp KOPOHKH MPUHUMAIOT CTaHIAPTHBINA (42 MM) TIpH JJIMHE
Oypenust or 1,6 m. Ha paccmarpuBaeMoM pyJIHUKE IJsi OypeHHUsS IIITypOB B
OCHOBHOM MPHUMEHSIOT NepeHocHbIe nepdoparopsl Tumna [111-63B.

Xapakmepucmuku BB. B 3aBUCUMOCTH OT TOPHO-TE€OJIOTMYECKUX U
TOPHOTEXHUYECKUX YCJIOBUM BbIOMpAlOT B3phiBUaThie MaTepuansl (BM). Ha
pyanuke «Kaynpapl» B HacTosilee BpeMs NPUMEHSIOT NAaTpoOHUpOBaHHbIe BB

TUMa AJIMaHUT, XapaKTEPUCTUKA KOTOPBIX MpUBe/ieHa B Ta0u. 1.4,

30



Tabmauua 1.4

XapakrepucTtuka npuMmensiemoro BB Ha pynauke «Kaysibapn»

XapakTepUCTUKU Hopma s
AnManuTta
1. Pacuernbie
1.1. Kucnopoausiii 6amanc, % -0,54
1.2.Tertora B3psiBa, /KT, (Ka/Kr) 2930(701)
1.3. OOGbeM Ta30B, MY/KT 921
1.4. TpoTui0BBIN SKBUBAJIEHT 10 TEIIOTE B3PbIBA 1,0
2. DKcTpeMasbHbIE
2.1. CKOpOCTh IETOHAIMH KM/C JJIsl IUAMETPOB, MM
31+1 4,3-4,5
50+1 4,7-5,0
60+1 4,8-5,1
90+1 5,2-5,4
120+1 5,4-5,6
2.2. Kputnueckuii uaMerp, MM 20
2.3. Temneparypa Bembimky, °C 375
2.4. PaBGoTOCIIOCOOHOCTD, CM® 430
[Ipoxonka TOpPHBIX BBIPAOOTOK OCYIIECTBISICTCS IO THUIIAM IacTIOPTOB
OypoB3pbiBHBIX pabor. [Ipumepsl Haubojee pacHpOCTPaHEHHBIX IMAaCOPTOB
OypOB3pBIBHBIX paboOT mpeacraBieHsl Ha puc.1.9-1.11, ananmm3 macnopToB

OypoB3pbIBHBIX paboT pyauuka «Kaympae», npuBeaen B tadm. 1.5 [25; c¢. 109-

117]. B Ta6n.1.6-1.8 mnpuBeaeHsl mapaMeTpsl OYpPOB3PBIBHBIX padOT is
Pa3IMYHBIX MACIOPTOB.
Tadomuna 1.5
Ananu3s nactioptoB bBP Ha pyanuke «Kaynbasi»
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BeprukajibHO- KJIMHOBAsi CXeMa PacIoJI0KeHus BPyOOBbIX HINYPOB

KoHcTpykuus 3apsiia mimypos

HMCKPA-LL
ANMOHKT 3aboitka BonHoeog AWl 30 MarucTpaneHslid NpoEog,

Mﬁw/ﬁ AP VAT
=

Puc. 1.9. Ilacnopt BBP Ha npoxoaky mrpeka rop +745 m Ha maxre «KbI3bLi-

n1uB-100

AJMa»
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[TapameTpbl OypOB3pBIBHBIX pabOT

Tabauua 1.6

. Enunnna
Ne HanmMeHnoBaHue mokaszaTeei KommuectBo
U3MEpEHUS
Koaddumment kpenoctu nopos no mkasne
1. 10-14
M.M. [IpoToapsikoHOB, f

2. | Ceuenue BbIpaOOTKU BUEPHE (IPOEKTHOE) M? 7,84
3. | Beicora 3a60s M 3,05
4. | lllupuna 3a60s5 M 2,7
5. | KoaudecTBo mmypos:

1o 326010 IIT. 20

BpYOOBBIX IIT. 6

BCITOMOTATEIbHBIX U OKOHTYPHUBAIOIINX TIT. 14
6. | AuameTp mmypoB (KOPOHOK) MM 40-42
7. | 'myOGuHa mmypos:

BpYOOBBIX M 1,6

BCITOMOTATEIbHBIX ¥ OKOHTYPHUBAIOIINX M 1,4
8. | CymMmapHas IjiMHa [Ty POB M 29,2
9. | Bennuuna 3aps0B MITYyPOB:

BpPyOOBBIX KT 1,0

BCIIOMOTATEIBHBIX M OKOHTYPHUBAIOIIUX KT 1,0
10. | KomnuectBo BB Ha B3phIBaHuE:

AnmaHuTt KT 20,0
11. | Crioco6 B3phIBaHUS 9J1. BOJIH.
12. | KomnyectBo CU:

3JIEKTPOJIETOHATOP IIT. 1

JETOHUPYIOIIEH IIHYP M 0,5

3axkurarenbHbiid matpon, MCKPA-III IT. 20
13. | KomngecTBO cepuii B3pbIBaHUS IT. 1-6

B T.4. IO 3aMEJIJIEHUSM (C, MC) 50
14. | IlonBuranue 3a00s 3a B3pbIB M 0,69
15. | Benmnuuna KU - 0,49
16. | Berxo1 ropHOM MacChl Ha B3pPBIB Mo 5,41
17. | Y nenbHbIN pacxo:

BB Kr/m° 3,7

IIITyPOMETPOB M/M3 5,4
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IMupamuaanbHasi cxemMa pacmoJioKeHusi BpyOOBbIX IIIYPOB

KoncTpykuus 3apsiia mmypos

Puc. 1.10. ITacnopt BBP na npoxoaky mrpeka rop +805 M Ha miaxre

«Pa3Begounas»
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[TapameTpbl OypOB3pBIBHBIX pabOT

Tabmuua 1.7

. Enunnna
Ne HanmMeHoBaHue mokaszaTeei KommuecTBo
U3MEpEHUS
1 Koaddumment kpenoctu nopos no mkasne 9-12
M.M. IlporoapsikoHOB, f

2. | Ceuenue BbIpaOOTKHU B MPOXOJKE (IPOEKTHOE) M? 4,0
3. | BricoTa 3a00s M 2,0
4. | lupuna 3a60s M 2,0
5. | KoaudecTBo mimypos:

1o 326010 IIT. 8

BpYOOBBIX IIT. 4

BCITOMOTATEIbHBIX ¥ OKOHTYPHUBAIOIINX TIT. 4
6. | Auametp mmypoB (KOPOHOK) MM 40-42
7. | 'myOGuHa mmypos:

BpYOOBBIX M 1,6

BCIIOMOTATEIBHBIX M OKOHTYPHUBAIOIIUX M 1,4
8. | CymMmapHas IjiiHa [Ty POB M 12,0
9. | Bennuuna 3aps0B MITYyPOB:

BpPyOOBBIX KT 1,0

BCIIOMOTATEIBHBIX M OKOHTYPHUBAIOIIUX KT 1,0
10. | KomnuecTBo BB Ha B3phIBaHuE:

AmMmonunt Ne6)KB - 200 KT 8,0
11. | Croco6 B3phIBaHUS a11. BouH.
12. | KomnyectBo CU:

3JIEKTPOJIETOHATOP IIT. 1

JNETOHUPYIOIIUN IIHYP M 0,5

3axkurarenbHbiid matpon, MCKPA-III IT. 8
13. | KomnyecTBO cepuii B3pbIBaHUS IIT. 1-4

B T.4. IO 3aMEJIJIEHUSM (C, MC) 50
14. | IlonBuranue 3a00s 3a B3PHIB M 1,19
15. | Benmnuuna KU - 0,85
16. | BerxoJ1 ropHOM MaccChl 3a B3PHIB Mo 4,76
17. | Y nenbHbIN pacxo: 2,1

BB Kr/m° 1,68

IIITyPOMETPOB M/M3 2,52
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BeprukajibHO- KJIMHOBAsi CXeMa PacIoJI0KeHus BPyOOBbIX HINYPOB

Puc. 1.11. ITacnopt BBP na npoxoaky mrpeka rop +860 M Ha pyaHuKke

«Kayababn»
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Tabmauua 1.8

[TapameTpbl OypOB3pBIBHBIX pabOT

. Enunnna
HanmMeHnoBanue nokasatenei KonunuectBo
U3MEPECHHUS
1. KoadduimeHt kpenoctu nopos 1no 11-14
mkane M.M. TIpoToassikoHOB, f
2. CeueHue BbIPaOOTKU B MMPOXOIKE 2 12
(mpoekTHOE)
3. BricoTa 32005 M 3
4. llupuna 3a60s M 4
5. KonnyecTBo mmypoB 1o 3a00t0 T 32
(8/24)
6. Auametp mimypoB (KOPOHOK) MM 42
7. I'mybuna mmypoB: BpyOOBBIX M 1,8
BCIIOMOTATEIbHBIX M OKOHTYPHUBAIOIITUX M 1,6
8. CymmapHas JyIMHa IITypPOB M 52,8
9. BennuuHa 3aps10B HIMTYPOB: BPYyOOBBIX KT 1,5
BCIIOMOTATEIbHBIX U OKOHTYPHUBAIOIIUX KT 1,25
10. KonuyectBo BB Ha B3phIBaHuE: o 42
B T.4. [0 Mapkam AJMaHUT
11. Crioco6 B3phIBaHUS KOMOMHHMPOBAHHBIH
12. KonuyecTBo:
AJIEKTPOJIETOHATOPOB T 1
Uckpa - 11 T 32
JIeTOHUPYIONIETO MIHYpa M 1,5
13. KonudecTBO cepuii B3phIBaHUS T 5
B T. 4. TIO 3aMEIJICHUSIM (MC) 500/3000
14. TlogBuranue 3a00s 3a B3PHIB M 1,2
15. Bemmunna KNI 0,75
16. BeIxo1 rOpHOM MacChI 3a B3PHIB Mo 14,4
17. V nensHbI pacxon BB Kkr/m® 2,9
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HaGnrogenust cooTBeTcTBUA MNPOEKTHBIX mNapameTpoB BBP ¢aktnueckum
NPOBOJIMIIKCH B IITPEKE 1O MOpojaaM, cpeaner kpernoctu f=11-14, ceuenuem 12,0
M? (3,0x4,0 M), AMHA OCHOBHOTO KOMILIEKTA IITyPoB |y = 1,6 M.

[IpoBenénnble 3aMephl MOKa3adl Ha OTKJIOHEHHE OCHOBHBIX MapaMeTPOB OT
NPOCKTHOTO B CpeaHeM: JuiMHa wmmypoB (@0 14 cM), pacCTOSHHS MEXITY
OKOHTYPHBAIOIUMH M BCIIOMOTATENIbHBIMU HiypaMu (OTKIOHEHHE 10 15 cMm),
CpeIHsIsl BEJIMYMHA HE B30PBAHHBIX IIMTYPOB «CTakaHOB» (36 cM) U KO3 GUIIUCHT

ucnosib3oBanus mmypos (KUII) — 0,76 (puc.1.12).

Puc. 1.12. Cpennsisi BeJIM4YMHA «CTAKAHOB» B 32008X rOPU30HTAIbHBIX
TOPHBIX BLIPA0OTOK
OCHOBHOW TPUYMHON TMOJYYEHHBIX PE3YyJAbTATOB MOXET  CIYXHUTh
HEJIOCTATOYHAs] KOMIMETEHIHUs CIEIHAINCTOB, BBITOJHSIOMIMX PAcyeThl, a TaKKe
HEMOCPEACTBEHHO 3aHATHIX B IMPOXOJKE TOPHBIX BbIPAOOTOK PaOOTHUKOB
(POXOTYMKOB, MAaCTEPOB B3PBIBHHUKOB W T.II.), YTO B 3HAYUTEIBHON CTEHICHU

cka3biBaeTcs Ha 3pdexTuBHOCTH BegeHus bBP.
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I'TABA I1. UCCJIIEJOBAHUE U PASPABOTKA PAIITMOHAJIBHBIX
KOHCTPYKIMI BPYBOB ITPU TPOBEJEHUU MOJA3EMHBIX
I'OPU30OHTAJIBHBIX I'OPHBIX BBIPABOTOK

§ 2.1. Teopermueckoe mucc/jeI0BaHHE Pa3MepPoOB 30H pa3pyllIeHHst

TOPHOT0 MacCuBa B3PbIBOM 3apsiioB B3PbIBYATBIX BEIIECCTB B IIIIYPE

B Hacrosimee Bpemsa s obecnieyeHuss HamOosiee  3((PEKTUBHBIX
nokaszaTelsiell MPOXOYeCKUX padboT MpH MPOBEACHUH MOA3EMHBIX TOPU30HTAIBHBIX
TOPHBIX BBIPAOOTOK 0CO00OE€ BHMMAHHE YNEISIIOT B3PBHIBHBIM paboTaM, a MMEHHO
OTIPE/ICTICHUIO ONTUMANBHBIX MapamMeTpoB OypOB3pHIBHBIX paboT. Mertoanka
pacuéTa WX TMapaMeTpoOB [OJDKHA YYHTHIBATH HawOoJiee TOJNHBIA TEpeueHb
(GaKkTOpOB, WrparOIIUX 3HAYUTEIBHYIO POJb B MPOIECCE BO3ACHCTBHS SHEPTUU
B3pbIBa HA paspymaemMbiii MaccuB. Kpome Toro, mpemiiaraeMoe TEeXHOJIOTHYECKOE
pellleHre JOJDKHO TO3BOJIMTH YBEIHYUTh 3((OEKTHBHOCTH B3PBIBHBIX paboT ¢
COBOKYITHBIM CHIDKEHHEM BCEX MAaTEpHAbHBIX M HEMaTepHalIbHBIX 3aTpart.
[IpuHIIMNIUATBHO OTIMYAIOTCS METOAMKH, pacdy€T KOTOPBIX OCHOBAaH Ha
OTIpEeJICIICHUH TTapaMeTPOB 30H pa3pyIlIeHHs TOPOJIHOTO MaccuBa 3apsizamu BB.

[IpoBen€HHBIN 1TO HUM PACUET MO3BOJIIET ONPEJEITUTh MECTA PACIIONOKEHUS
mmypoB B 3a0oe ¢ y4€ToM (PU3MUECKO-MEXAHHYECKUX XapPAKTEPUCTUK
pas3pylaemMoro MaccuBa u ocobennocreii npumensemoro BB [26; ¢. 20-31].

OgHuMu U3 TEPBBIX NPEIJIOKUIU (QOPMYNBl JJsl  ONPEACIICHUS 30H
paspymernst B.H. Mocunen u H.I1. 'opbauesa [27; c. 640-647, 28; c. 641-670].

Panuyc 30HBI cMsATHSA:

,C
Rey = C—S-i/ﬁ, M, (2.1)
p

rie (g — CKOPOCTh pacIpoCTPaHEHUS MONIEPEUHBIX BOJIH B MAaCCUBE, M/C;

C

» — CKOPOCTb PacrpOCTPaHEHHs POJIOJIBHBIX BOJIH B MACCUBE, M/C;

g —Macca 3apsaa B TPOTUJIOBOM 3KBHUBAJICHTEC, KT

Pannyc 30HbI TpeIMHOOOPA30BaHUSA:
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’C
Ryp = C—p-i/ﬁ, M. (2.2)
S

Panuyc 30HbI ynpyrux aedopmaruii:
VG
Ryp=~—-3q m (2.3)
10
b.H. Kyty30B 1 A.Il. AHIpUEBCKUNA TPEII0KUIN CBOM METO ONPEICICHUS
pa3mepoB 30H paspymenus [29; ¢. 349, 30; c. 96].

Pannyc 30HBI CMATHS ONIPEAEIISIOT IO BBIPAXKEHUIO:
c-D?
8 Ocx

RCM = dLLI . B M, (24)

rae  d, — IMaMeTp MIypa, M;

p — mnotHocTh BB, kr/m?;

D — cxkopocTh IeTOHAIMH, M/C;

Oqx — TIPEIET IPOYHOCTH TIOPOJT Ha cxkaTtue, [1a.

Panunyc 30HBI TpemmHOOOpa3oBaHUs, (OPMHUPYIOMICHCS BOKPYT IIMypa B
MOHOJINTHOM CKaJJbHOM MacCHBE IPH €ro B3PHIBHOM HATrPyKEHHBIM YTHHEHHBIMU

3apsaaaMu, OIPCACIIAI0OT 110 CJI@IIYIOHIGP'I 3aBUCHUMOCTH.

RTP = 0,7 ' RCM . M, (25)

rae  Tgp — Tpefen NPOYHOCTH Pa3pylIaeMoro MaccuBa Ha cpe3  (mis

OOJIBIIMHCTBA TIOPOA T¢p, He npesbimaer 20 MIla. IIpuOAU3UTENBHO MOKHO Ty,
onpenenuth Kak (0,1+0,02)* o, [31; c. 359]), Ia.

Panmnyc 30HBI TpemmHOOOpa3zoBaHMs, (HOPMHUPYIOIIEHCS BOKpPYT IIIypa B
TPEIIMHOBATOM MACCHMBE TMPH €ro B3PHIBHOM HarpyXe€HUH YJIJIUHEHHBIMU

3apsiiaMu, PACCUUTBIBAIOT MO BBIPAXKEHUIO:

p'DZ'dm
8 7 Rom - K¢

RTPT = 0,7 - RCM - M, (26)
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rie K. — KOd(pQUUUEHT CTPYyKTYpHOro ociiabjaeHusi NOpOJAbl B3pPbIBAEMOIO

TPEIIMHOBATOTO MAaCCUBA, PACCUYUTHIBAEMBIi 1O PopMyIie:

1
K. = ,
‘097 + 0,13?

m

rae  l, — cpeaHee pacCTOsTHUE MEXKY TPEIIMHAMHU, M.

2.7)

A.K. KupcanoB u C.A. BoxmuH mnpemyiaraetr pacu€r mnapamMeTpoB 30H

paspyuienus. Paguyc 30HbI TpeMHOOOpa30BaHUs ONPEAEIIAETCS MO 3aBUCUMOCTU

[32; c. 396-405, 33; c. 5-9]:

pre 1—2v
M Ty 1—v w ’
Rtp = 3250 . d M
P Opac 1—V i ’

rie P — INIOTHOCTh 3apsKaHus, Kr/M>;
e — OTHOCHTEIIbHAs MOIHOCTH (paboTocrnocobHocTs) BB, cm?;
v — k03 dunment Ilyaccona ropHoit mopoibr;
d,, — IMaMeTp IIMypOB, M;
T, — IPEEN IPOYHOCTH TOPHOM MOPOJIBI Ha CABHT, Ila;

Op

Heckonbko wWHOM MmOAXOM TPEMIOKHWI  KOJUIEKTUB  aBTOPOB

pykoBoactBoM M.®D. JlpykoBannoro [34; c. 292-295].

Panuyc 30HBI cMsATHS:

Py
O (e B) 1

rae Ty — paauyc WiIypa, Mu;

RCM =Tu"

Pp, — naBnenue B mnype, I1a;

B — anuabaTtuyeckoe pacliMpeHre B3phIBYATOr O BEILIECTBA;

ac — PEAEN MMPOYHOCTU TOPHOM MOPOJbI HA pacTsikeHue, [la.

(2.8)

(2.9)

1 ()i

(2.10)
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k — xosppunuent cuerenus, Ila;

a — KO3(D(PUIMEHT BHYTPEHHETO TPEHUS;

Oy — NPEEI MPOYHOCTH MOPOJ Ha cxaTue, [1a;

Opac — IPEJIEN IPOYHOCTH TIOPOJ] HA pacTsikenue, I1a;

L — ontuMmanpHas JJIMHA 3apsia, ydacTByromias B (POPMUPOBAHMM 30HBI
paAualIbHBIX TPELIMH B CEYEHUH, MNEPHEHAMKYJISIPHOM OCH LUIUHAPUYECKOTO

ynauHEHHOTO 3apsiaa [26; c. 20-31].

E
[ =— M (2.11)
Inox
O-C)K (1 + Opac )
E — monynb FOnra, Ila;
v — koaddurment [lyaccona, I1a.
Pannyc 30HBI TPEIIMHOOOpA30BAHMS:
o,
RTP = = RCM' M. (212)

pac
B cBoux pabdorax B.P. Pakumes [35; c. 53-65, 36; c. 239] npemraraet uHoi
pacuéT mapaMeTpoB 30H pa3pylIeHUsI.
Pagmyc 30HBI CMSTHS B MOHOJMTHBIX TMOpPOAax B KaMy(JIeTHOW CTaauu

BBIYHCJIACTCA 110 YPABHCHUIO!

1

)/-CZ 2
Rep =mmp|lc—— |, M, (2.13)
5" Oux
rae Ip — UpPENeHbHBIA paadyC B3pPBIBHOW IIOJOCTH, ONPENCISEMBIN IO
BBIPAKCHUIO:
Py /4
= (o) (214)
Pc

rae Py, P — HadaJbHOE [aBJIEHHUE MPOAYKTOB JETOHAIMUA W NPOYHOCTHAS

XapaKTEPUCTHUKA CPEJIBI B YCIOBUAX B3PBIBHOI'O Pa3pyILICHUSI COOTBETCTBEHHO.

1
Py = §p-DZ, (2.15)
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1
4

y-C?

P, =0,y (2.16)

CXK

r1e Y — IWIOTHOCTh HOPOMBI, KI/M,

C — cKOpOCTh 3ByKa B MOPOJIE, M/C;

p — IUIOTHOCTS 3apsana BB, kr/m3;

D — ckopocTb neronaiuu BB, m/c.

Ha ocHoBe nomoxenudt Meroauku, npemioxeHHod A.K. KupcanoBeiM u
C.A. BoxvmuHoMm, Bkioyaromeid B ceOs O0O0dbIIOe KOJIUYECTBO TOPHO-
reoJIOTUYECKUX U  TOPHOTEXHHUYECKUX  (PAKTOpOB, 30HBI  JApPOOJEHUS W
TPEIMHOOOPA30BaHUS MPEJIIAraeTCsl ONPEEATh O CAEAYIOIHUM 3aBUCUMOCTSIM .

B nepByto odepenib ONpeAesitoTCsl OCHOBHBIE TOKA3ATEIIN:

— BCJIMUMHA paanycCa 30HbI CMATUSA:

ek
Ry = L-(l—

Ten

- ; 2.17
=) dw M (2.17)

— BCJIMUMHA paanycCa 30HbI TpGIHI/IHOO6pa3OBaHI/I}II

ek v
Rip= [P (1= =) dy, m (2.18)

Opac 1-—

I1€  Ygp — IVIOTHOCTH BB, kr/M3;
e — OTHOCHUTENbHAs MOIIHOCTH (paboTocnocobHocTs) BB, cM?;
k., — ko3 duMeHT 3aMoTHEHUS Ty POB,;
v — k03¢ unuent [lyaccona ropHoit mopoibr;
d,, — IuaMeTp WIMypOB, M;
¢, — Ipesen MpoYHOCTH TOPHOM MOPObI Ha cABUT, [la;
Opac — IPE/IEIT MPOYHOCTH TOPHOH MOPOJIBI HA pacTshkeHue, Ila.
VYcTaHOBJIEH MaKCUMAJIbHBIN paJllyC 30H TPEIIMHOOOpa30BaHUS B TIyOWHE

FOPHOTO MacCHMBa B 3aBUCUMOCTH OT H3MeHeHMs Kod(dduuuenra Ilyaccona.

[TonyuyeHHast 3aBUCUMOCTh XapaKTePU3yeTCsl 3aKOHOMEPHOCTHIO MapabOINYECKOro
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TUMA W3MEHEHUS MAaKCUMaJIbHOTO paanyca TPEIIMHOOOpa3oBaHUs B TIyOWHE
ropHoro maccusa (puc. 2.1).

004

003

003

002

002

MuHIMAaJIBHBI PaANyc 30H TPELIMHOO0Pa30BaHNs B IIIyOHHE
TOPHOI0 MacCHMBa, M

001
000 000 000 000 000 000

Ko3dpduunent Ilyaccona
Puc.2.1. I'padpuk u3sMeHeHUs MUHUMAJBLHOTO Pajnyca TPelMHO0OPa30BaHMsI
B I/IyOMHE TOPHOT0 MAaCCHBA B 3aBUCHMOCTH OT U3MEHEHUs KOI(PPumueHTa

IIyaccona

HccnenoBaHusiMA  YCTaHOBJIEHO, 4YTO C yBelWYeHHeM KoddduimeHTa
ITyaccona ot 0,22 no 0,32 pamgmyc TpenmHooOpa3oBaHUsS B TIIyOMHE TOPHOTO
MaccuBa Bo3pactaet oT 1,0 m 10 3,30 m.

Cpenu 3apyOeXHBIX YYEHBIX BOIPOCOM ONPEACIICHHS IapaMeTpPOB 30H
paspylieHuss mopojgHoro maccuna 3anumanuchk C.P. AiBepcon, H. [[xopmxeBudy,
C.C. Kanuub6otna, JI. Kexkcun, . Oneneppa, I'. C3ynanzunckuii, C. OceH u 1p.
[37; c. 17-23, 38; c. 485-495, 39; c. 1-11].

I'. C3ynag3uHCKU TPEJIOKUI PACCUUTHIBATH PAJUYC 30HBI CMSTUSA IO

cnenymoomieit hopmyiie:

212pQgr

O-C)K

Rey = M, (2.19)
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rie Ty — paauyc 1imypa, Mum;

p — IWIOTHOCTB B3PhIBYATOTO BEIIECTBA, KI/M°;

Qgr — 2pdexTrBHAsS dHEPIHsl B3phIBYATOrO BELIECTBA (IIPEANOIOKUTEIBHO
2/3 nonuHoi peakiun) [40; c. 5-6].

Panuyc 30HbI TpemuHooOpa3oBanus, npeanoxennbiii 1. Kekcunsim [41; c.

311-316] mpencraBisieT coO0M CISAYIONIYIO 3aBUCUMOCTb:

1

)8 C(10E)s, M, (2.20)

Rip =96 (
TP 100

II€  Ogy — NPEeaen NPOYHOCTH MOPOJ Ha OAHOOCHOE cxkatue, MIla;
E — Moayne ynpyroctu (monyns FOnra), MIla;
G — nnuHa 3apsijia, M.
H. Jxopmxkesuu [42; c¢. 213] pekoMeHAyeT pacCUHMTHIBATH PaJUyC 30HBI

CMATHA 110 BBIPAKCHUIO!

rIH
RCM =, MM, (221)

240p,3
Pp

rae Ty, — paauyc mimypa, Mm;

o pas — HPEJIEN IPOYHOCTH MOPOJ Ha pasphiB, [la;
P, — naBneHWe MPOIYKTOB JCTOHAIIMM B IMIMype, OMpeAciieMoe II0
dbopmyie:
p-D?
P, = g [Ma. (2.22)

Metonuka pacuéra pamuyca 30HbI cMmaTuss C.C. Kanunbotner [43; ¢. 137-

144] npexacrapisieT coOOM CISAYIONICe COOTHOIICHHUE:

Rom =Ty [——, MM, (2.23)

CXK

rae 7T, — paauyc mmypa, Mm;
Py, — naBiieHre npoAyKTOB AeToHauuu, [1a;

Ocx — IPEIIET MPOYHOCTHU MOPOJ Ha cxatue, [1a.
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JlaBneHue MpOAYKTOB AeTOHAIMU B mmype (Pp) ompenensercss COrjacHO
[44; c. 217].

Hcxonss w3 aHanmm3a TNpUBEAEHHBIX pPaHEEe METOIMK pacyéra 30H
pa3pylieHus, MOXXHO OTMETHTh, 4YTO BCE OHHM pabOTalOT B OMNpPEACIEHHBIX
ycnoBusix. Kpome Toro, psijg METOAMK TPUMEHHUM TOJBKO IS MOHOJHUTHBIX
MaccuBOB. TemM He MeHee, MOXHO CJieJaTh BBIBOJ, YTO MPOEKTUPOBAHUE U
HETMOCPEJCTBEHHOE BEJEHUE B3PBIBHBIX PAa0OT MPHU MPOBEACHUM TOPU3OHTAIBHBIX
TOPHBIX BBIPAOOTOK MOXKET OCYHIECTBIATHCA KakK M0 YK€ YCTOSBIIMMCS
meToaukam [45; ¢. 272].

[IpoBenéuupiii  aHanmM3 TMOKas3aja, 4TO paboTa 1O  ONpeeleHUI0
palnoHanbHbIX mapamMeTpoB bBP ocnoxHsieTcs TeM, 4TO HEOOXOIUMO YYUTHIBATh
BC€ MHOT000pa3ue TOPHO-TEOJIOTHYECKUX W TOPHOTEXHUYECKUX YCIOBHM TIPHU
IPOBEJCHUU TOPU3OHTAIBHBIX TOPHBIX BbIpaboTOK. JltobGast paspaboraHHas
METOAMKAa  OMNpeNeNieHus  paluoHaldbHbIX  mapametrpoB  bBP  momkna
paccMaTpHUBaThCS KaK ¢ TOUKH 3peHus 3 (PEKTUBHOCTH MCIIOIB30BAHUS PECYPCOB,
TaK M C TOYKU 3peHHs] O€30MacHOCTH M HDKOHOMHUKH TOPHOJ0OBIBAIOIIETO
npennpusitusi. CoBepUIEHHO OYEBUIHO, YTO CHEIMAINCTAM TOPHBIX MPEIPHUITHI
TPYJHO OPUEHTUPOBATHCS BO BCEM MHOr0O0Opa3uu MpejjiaraeéMblXx METOMK.
Heo6xonmumo, 4To0bl OHM YUYWTBHIBAIM BECh CHEKTP CHENMU(PUYESCKUX YCIOBUU U
(GakTopoB, MpU KOTOPHIX BEAETCS MPOBENCHUE TOA3EMHBIX TOPHU3OHTAIBHBIX
TOPHBIX BBIPAOOTOK.

COOTBETCTBEHHO BO3HHMKAET HEOOXOAMMOCTh TPOBECTH KOMIIICKCHBIN
aHaIW3 BEJICHUS B3PBIBHBIX pPa0OT C Y4YETOM BCEro MHOT000pa3us YCIOBHA,
MPUCYIINX KOHKPETHBIM O0BEKTaM MpPH MPOBEACHUU MOJ3EMHBIX TOPU30HTAIBHBIX
TOpHBIX BbIpaboToK. [l ompeneneHuss MpENCTaBICHUS O Pa3BUTHU B3pbIBa
3apsnoB BB B TBepmoi cpede paccMoTpuM (PU3MYECKYIO KapTHHY B3PBIBHOTO
pa3pyuieHus TOPHOTO MacCHUBa, B OCHOBY KOTOPBIX MOJIOKEHO IKCIEPUMEHTATBHOE

IIOATBCPKACHHUC M CTaBIIaA KJIaCCHYECKOM CXGMOfI, NpCaIoKCHHad aBTOPOM

pabotsl [45; c. 272, 46; c. 66-75].
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IIpy npanpHenmeM yAajaeHUWM OT ILEHTpa B3pblBA HHTEHCHUBHOCTH
HalpPsOKEHUM, BBI3BAHHBIX BOJIHOW CXKaTWsA, CHUDKAETCHA, U IPOLECC pa3pyLUCHUA
HOCUT MHOW Xapakrtep. YacTuipl MOpPOABI, BOBJICYCHHBIC B JABHUIKCHUE BOJIHOU
CXKaTHsl, IPOJOJDKAIOT IEPEMELIAThCA BIOJIb PAAUYCOB, UCXOMSIIUX U3 LIEHTpa
B3pbIBa. B pe3ynbrare Kakabplil 37eMeHTapHbIA C(EepUUYEeCKUi CIIOH, MBICIEHHO
BBIJICIIIEMBIN B CpElI€, PACTAIMBACTCS, YBEIUUNUBAs CBOM PaguycC, 4TO NPUBOIUT K
MOSIBJICHUIO CUCTEMBI PAaJUabHBIX TPEIIHMH, PACXOMALIUXCS BO BCE CTOPOHBI OT
3apsiga [47; c. 56-83].

WNHaye rOBOps, HapylLIEHHE CIOKHOCTH MaTepuajga II0poJ B 30HE
OPOUCXOJUT IMyTeM OO0pa30BaHUsA TPELIUH, HAMNpPaBICHHbIX IO HOPMAJSIM K
noBepxHocTH cdeprl. PaccMoTpum cedyeHue 3apsana, Haxojslleecs Ha
JOCTAaTOYHOM PACCTOSIHUM OT €ro KOHIoB. Cpeny, B HapaBiIEHUU pajguyca cios,
OyneM cuuTaTh OECKOHEYHO MPOTSKEHHOM. Pelienue, momxydyeHHOE TNpU ATUX
JOMyIIEHUsIX, OyJeT COOTBETCTBOBATh  B3pPbHIBY  JOCTATOYHO  JUIMHHOTO
HUIMHAPUYECKOTIO 3apsifa B HEOIPaHWYEHHOM cpexae. PaspymieHue ckanbHOU
IOPOABI IPEACTABUM IMPOUCXOIALIMM IIPU IOCTEIICHHOM HAapacTaHWU IaBICHUS

BHYTPH MOJIOCTH OT OECKOHEYHOCTH K ocH 3apsija (puc. 2.2).

Ynpyeas
30Ha

pacuanbHelx mpeuwuHr”
JLMm% S

pasﬂaﬁﬂuﬁaﬂug PP A A A drd
=, c VoSS S

e

flosaocme

Puc.2.2. 3oubl pa3pyumienusi B 6e3rpanuuHoii cpeae (nmo B.H. Poauonony)
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[Ipy MampIx [daBAEHHUSX B MOJOCTH  CKaJbHBIM MAacCUB  MOXHO
paccmaTrpuBaTh Kak yIpyryr cpeay. B aTom ciydae ¢ MOBBIIIEHUEM JaBJICHUS HA
IpaHUIE TOJIOCTU OYAYT PacTU PACTITUBAIOIINE TAHTCHIIMATIBHBIE U CHKUMAIOIINE
paguaIbHBIE HAMPSXKCHUS.

[Ipy  [OCTMKEHWHM  TAHTCHIMAJIBHBIMM  HANPSKEHUSIMH  HEKOTOPOIO
MPEAEIBHOTO 3HAYEHUS G, Ha TPaHULE TOJOCTH TNOSBATCS  TPEILIWHBI,
HanpaBJICHHbIE TI0 paaunycy. I[IpOTSIKEHHOCTh KaXIOW OTAEIBHOM TPELIUHBI
IPEANONIOKUTENBHO 3HAUYUTEIBHO MEHBLIE pajguyca 30Hbl TPEIIMHOOOPA30BAHMS.
DT0 HEOOXOAMMOE YCIOBUE COXPAHECHHSI CUMMETPUU 30HBI pa3pylieHus Jjisi TOro,
YTOOBI TPaHMIlA 30HBI ONPEEACTCS 3HAUYCHUEM TaHTCHIIMAIbLHOTO HAMPSIKEHUS,
PaBHBIM TIpeIeNTy TPOYHOCTH MOPO/Ibl HA PACTKEHUE.

[TosiBieHue paguanbHBIX TPEIIMH 00YCIOBIEHO HAIMYMEM TaHTCHIIUATBHBIX
paCTITMBAIONIMX HANPSKEHUH, MPEBBIIAIOMINX MOpeAea MPOYHOCTH MaTepuasna
TOPHBIX MOPOJT Ha pas3pbiB. [Ipu nanpHeleM yaaJieHHuH OT LIEHTpa KaMmyIeTHOTo
B3pbiBa  AedopMalvK,  BBI3BAHHBIE  PACTATUBAIOIIMMH  HAMNPSKEHUSIMH,
NPEeKpaIlaTcs, 1 HOBbIE TPEIIUHbI He oOpasyrorca. OJHAKO BO3HUKIIKE paHee
TPELIMHBI MOTYT PacHpOCTPAHSITHCS €Ille Ha HEKOTOPOE PacCTOSIHHE OJaromaps
[IEPEPACIIPEICIICHUIO  HAIPSDKEHUNM OKOJI0O MX KOHLOB, TIJ€ IPOUCXOIUT
KOHIICHTpALMs PaCTATUMBAKOIINUX YCWINK. Pa3Mepsl 30HBI paJHaIbHBIX TPEIIMH,
3aBUCST OT TPEIIMHOBATOCTH MacCHUBa MOPOJ, UX HU3HUKO-MEXaHUYECKUX U TOPHO-
TEXHOJIOTHYECKUX CBOMCTB, mepenayud >Hepruu BB B BOJHY HanpsskeHUM U
BPEMEHHU UX BO3JCUCTBHUS Ha CpENy.

[lo Mepe ynameHwst OT 3apsla HANPSOKEHUS B BOJHE CXKaThA OBICTPO
CHIDKAIOTCS. M HA ONPEAECIEHHOM PACCTOSHUM CTAHOBATCS MEHBIIIE COITPOTUBIICHUS
MOpOABl Pa3JaBIMBAHUIO, M3MEHSAETCA XapakTep naedopmaiuu, 4To MPUBOJIUT,
COOTBETCTBEHHO M K M3MEHEHHIO XapakrTepa paspyuenus cpensl. [lox neiictBuem
MPSAMOM BOJIHBI HaIpsXKEHUN, pacnpocTpaHsroniencs ot 3apsana BB, B mopone B
paJIHAIIbBHOM HANpPaBICHUM BO3HUKAKOT CUJIBHBIE CKUMAIOIINE HANPSKECHUSA, a B
TAHTE€HIIUAIbHOM—PACTATUBAIOINE, OOECNEYMBAIOIINE TMOSBICHUE PATHATBHBIX

TpeuiuH. B pe3ynbrare Takoro 1elCTBUSL B OPOJIE HAPYIIAETCS CBI3HOE CTPOCHHUE,
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M OHA pacmajgacTcsi Ha OTIAEIbHBIE KYCKM. OTYy 30HY Ha3bplBalOT 30HOU
paspbixiienus [48; ¢. 37-47].

[Ipu panpHelieM TMOBBIIEHUHM JaBJICHUS B TIOJIOCTH, O0Opa3yeMble
paauanbHbIMU TPEUIMHAMH KOHUYECKHE KYCKH MOPOIbl HAUHYT pa3aaBiuBaTbes. C
pPOCTOM [1aBJIEHUs 30HA pa3JaBiuBaHus OyneT pacmupsatbesa. Ilpuuem, B KoHIE
30HBl  pa3laBIMBAaHMS  paJvalbHbIE  HANpPSKEHHUS JOCTUTHYT  HEKOTOpPOM
MPEAETBHON BEIUYUHBI Gy COOTBETCTBYIOIIEH 3HAYECHWIO HAIPSIKEHUS Ha
pa3IaBIMBaHUE MIPU OJHOOCHOM CKaTWUU. BHYTpHM 3TON 30HBI MaTtepral JOBOJBHO
CWJIBHO Ie€pe U3MEINIbUEH U 10 CBOEH CTPYKType MpUOIMKaeTcsl K 3epHUCTON cpefie
TUIIA TECOK C IUIOTHOM YNAKOBKOM 4YacTull. MeXaHM3M pa3pylI€HUs CKaJdbHOMI
MOHOJINTHOW TOPOJbI B3PBIBOM COCPEIOTOYECHHOro 3apsiaa BB mpuHuunuansHo
OTJIMYAETCs OT MEXaHU3Ma JIeHCTBUS B3pbiBa B rpyHTax [10; c. 16-21].

B ckanbHOl mopoae BOMM3M 3apsiia MOJ JACUCTBHEM YIAapHOM BOJIHBI U
BBICOKOW  TeMIlepaTypbl TIpPOJIYKTOB B3pbiBa oOpa3zyercs 30Ha CHUJIBHO

ne(OpMUPOBAHHON MTOPOABI. ITY 001aCTh Ha3bIBAIOT 30HOM cMsaTus (puc. 2.3).

Rew— paauyc 30HbI cMATHS, M; Ry — paguyc 30HBI TpenmHOOOpa3oBaHus, M;
D — nnameTp KOMIIEHCAIIMOHHOTO MITTypa, M; d — THaMeTp 3apsKacMbIX MITypPOB,
M; 8 — PaCCTOSTHHE MEXTy IIECHTPaMH 3apsiKaeMbIX M KOMIICHCAITMOHHOTO MITYPOB,

M
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Puc. 2.3. Cxema pacnpe/esieHnsi TpeIlMH B MOPo/ie, OKpY:Kawmei mmyp (mo

I'.U. IlokpoBcKOMY)

B cnosx, Gomee ypmaneHHBIX OT 3apsjaa, ylapHas BOJIHA BBIPOXKIAETCS B
YIPYTYIO BOJHY, PACTATHBAIONINE U TAaHTCHIMAIbHBIC HANIPSHKCHUS YMEHBINAIOTCS
U CTAHOBSTCS MEHbIIE BEJIMYUHBI COMPOTHUBICHUS MOPOJbI PACTSIKCHHIO, CBS3b
MEX]y YaCTHUIAMH CPEJbl HE HAPYIIAeTCs - UMEIOT MECTO JIUIIb KOJeOaTeIbHbIC
CMCIICHHUS 4YacTUll. Pa3pyiieHue mOpoJasl MpPSIMBIM JIEHCTBUEM BOJHBI 32
npenenaMu  3TOTO pacCTosHUS He npoucxoauT. CuibHO CkaTtas Mmopoja
CMEIIAeTCs B CTOPOHY IIEHTpa 3apsja M YYacTKA TOPOJbI, NPUIICTAIOIINE K
MOJIOCTH, UCTIBITHIBAIOT HAMPSDKEHUS PACTSDKCHUS B PajMaibHOM HAINPABICHUH: B
MOPOJIC  MOSIBIISIOTCS  KOJIBIICBBIC ~TAHTCHIMAIBHBIC TPEIIMHBL. JTa 30HA
Ha3bIBaeTCs 30HOU cotpsicenus [10; c. 16-21].

Mexay 30HAMH U3MENBYCHHUS, Pa3PbIXJICHUS M COTPSACCHHS HET YETKUX
rpanuil. Kaxxias U3 Ha3BaHHBIX 30H IUIABHO MEPEXOUT OJIHA B JPYTYIO U B LIEJIIOM
9TH 30HBI HA3bIBAIOT 30HOH pa3pylieHus. Paguyc 30HBI pa3pylICHUS] 3aBUCHT OT
BEJIMUMHBI 3apsna, napamerpoB BB. OueBumHO, 4To 4eM OoJjblie 3apsi U €ro
MOIIHOCTh, TeM OOJIbIlIe panuyc IeHcTBUs B3pbiBa. [Ipu B3pbIBe 3apsjia BOIH3H
OTKpPBITOH TMOBEPXHOCTH YaCTHIBI CPEIbl IOJ BIMSHUEM BOJIHBI HAIPSHKCHHI,
JAOCTHUTIICH ITOM MOBEPXHOCTH, HAYUHAIOT CBOOOIHO MEPEMEIIATHCS B €€ CTOPOHY,
BOBJICKasi B OTOT MpoIlecc Bce Ooiee OTHalICHHBIE YYacTKU cpeabl. CXeMbl

PaCIONIOKEHUSI 3apsA0B MPECTaBICHBI Ha puC. 2.4,

1 — 3apsn B3pHIBUATOrO BEUIECTBA B IIMYype; 2 — 3a00MKa;
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3-KOMITEHCAIMOHHBIN 1myp; W — JIMHUS HAUMEHBIIET0 CONMPOTUBICHUS, M;
/ — cTpenkamu MOKa3aHbl OTKPHITHIE IOBEPXHOCTH, IITYK
Puc. 2.4. Cxembl pacnosiokeHusi 3apsiioB NP OAHOM (a), ABYX () OTKPBITHIX

MOBEPXHOCTAX

C yBenMYeHHEM YHCIa OTKPBITBIX MOBepxXHOCTeH oT 1 g0 2-x (puc.2.4), y
B3pbIBAEMOI0  3apsiia  O0BbEeM  pa3pylleHHs  yBEJIMYUBACTCS  IPUMEPHO
OPOMOPLUOHATIBHO UX YKciy. pobiieHre mopoibl COMPOBOKAAECTCS YBEIMUECHUEM
€€ NIepBOHAYAIbHOT0 00beMa PU CMEILIEHNN B CTOPOHY OTKPBITHIX TOBEPXHOCTEM.

IlupuHa mpocTpaHCTBA MEXy HApYLIEHHON W HEHapYyLIEHHON dYacTsIMu
MaccuBa AoikHa ObITh nponopuuoHanbHa JIHC u koadduirienTy paspbixieHus
naHHOM mopojkl. HeoOxonuMas mupuHa IpocTpaHcTBa (M0 AKCIEPUMEHTATBHBIM
JIAHHBIM) JIJIS TIOJTyYEHUSI OTKPBITON MOBEPXHOCTH JIOJDKHA OBITh B mipeaenax (1/10-
1/30) *W [10; c. 16-21; 47; c. 119-126].

Jlist yciioBui MpoXOAKW IITpeka Ha pynHuke «KaynbIb» pairoHajIbHbIE
paccTOsTHUS MEXTy OKOHTPYPHUBAIOIIMMU HIITyPaMHU IIPUBEIEHbI B Ta0u. 2.1.

Taomuna 2.1

PanronanbHbie pacCTOSHUS MEX]1y OKOHTPYPHUBAIOUTUMU HITypaMu, M

Kosdduruent kpenoctu (f) mopoapl mo mkase
Tun BB M.M. IIpoToabsiKOHOBa
10-12 12-14 14-16
AnmaHut 0,75-0,70 0,70 - 0,65 0,65 - 0,60
Ammonur 6 KB 0,85-0,80 0,80-0,75 0,75-0,70

Vaensublii pacxon BB (kr/M®) npu riay6bune mmypos 1,6 M U auamerpe
mmypa 42 MM NIpUBEJIEHBI B Ta0J. 2.2,
Tabanma 2.2

Y nenbHblii pacxon BB, kr/m®

Tomas 32605 Koaddumuent kpenoctu (f) mopoabl mo mikaie
M.M. IIpoTobsIKOHOB
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S, m? 10-12 12-14 14-16
9,0 1,84-2,16 2,16-2,63 2,63-3,0
10,5 1,78-2,09 2,09 -2,55 2,55-2,90
12,0 1,68-1,97 1,97-2,41 2,41-2,74

OueBHUHO, YTO YeM OONbLIE 3apsA] U €r0 MOILIHOCTh, TEM OOJIbIIE pajHyC
neicTBus B3pbiBa. [lpu B3phiBe 3apsiga BOJIU3U OTKPBITOW MOBEPXHOCTU YACTHUIIBI
cpeapl IIOJ BIIMSIHUEM BOJIHBl HAIpPsDOKEHUM, JOCTUTIIEH 3TOM ITOBEPXHOCTH,
HauYMHAIOT CBOOO/IHO MEPEMEIIATHCA B €€ CTOPOHY, BOBJIEKAasl B ATOT IPOLIECC BCE

0oJiee OTaJIEHHBIE YYaCTKHU CPEABI.
§ 2.2. Metoabl yBeiu4eHHUs TJIYOMHBI KOMILIEKTA IIIYPOB

Jis  oTpeIBa TOpOJABI Ha 3aJlaHHYI0 TIIyOMHYy B 3a00¢ TOJ3EMHOM
TOPU30HTAIBHOW TOPHOW BBIPAOOTKH OypST KOMIUICKT, COCTOSIIIHA OOBIYHO U3
BpPYOOBBIX, BCIIOMOTATEIbHBIX M OKOHTYPHBAIOIIMUX IITypoB. Pacmonoxenwne u
YHCIIO IIITYPOB B KOMIUIEKTE 3aBHCAT OT TOPHO-TEOJIOTHUECKON XapaKTePUCTHKH
TIOpPOJT U CEYCHHsI BBIPAOOTKH, a Takxke Thma BB, riyOwHBI 1 auamerpa MImypoB,
KOHCTPYKITHH 3apsi/ia.

W3 mepednciaeHHBIX TapaMeTpoB TIIyOMHA IIMypPOB OKa3bIBa€T OCHOBHOE
BIMSSHUEC HA KOHCTPYKIIMIO KOMIUIEKTa. [IpaBUiIbHBIA BHIOOp TIYOWHBI IITypOB
obecrieunBaeT TpeOyemMoe TMOJBUTaHWE BBIPAOOTKM 3a HUKI. [IpuMeHeHme ke
TIIyOOKHUX IIITYPOB C OJTHON CTOPOHBI YMEHBIIAET YUCIIO MPOXOTIECKUX IUKIIOB, a
C Jpyrod CHHXACT OTHOCUTEIbHOE BpeMs Ha 3apspkaHue, B3PBIBAHUS U
MIPOBETPUBAHMS TIOCIIE B3PhIBA.

[IpakTueckoe ¥ TEOPETHYECKOE 3HAUYECHHWE W3YYCHHUS 3aBHCHUMOCTHU
MOBBIIIICHUST yIENBHOTO pacxona BB ¢ yBenwuenuweM TiyOWHBI TITYpOB
0TMEYaj0Ch MHOTHMHM HccaenoBaressamu [48; ¢. 24-25, 49; c. 67-71, 50; c. 37-41,
51; c. 91-110, 52; ¢. 11-12, 53; ¢. 70, 54; c. 22].

[Ipu wucnonp3oBaHuM OoJjiee MPOU3BOAUTEIBHBIX OYPHWIBHBIX MAIIIHH,

KOMIUICKTBI HIIMIYPOB CPABHUBAIOT MCKIY coOOM II0 TaKuM IIOKa3aTC/IsiM, KakK
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yAenbHbId pacxon BB, konuuecTBOM NpoOypeHHBIX ILIMYpPOB W ONTUMAIbHOU
BesmmurHOM KUIII.

Takum o00pa3om, BBIOOpP KOMIUIEKTa ONTUMAJbHOM TIyOMHBI UIMYpPOB
ClelyeT MPOU3BOAUTH C YYETOM MHOTUX (PaKTOPOB, BKJIHOYAsT S3KOHOMUYECKYIO UX
OLICHKY. PanuoHalbHOCTh BBIOpAaHHOM CXeMbl JIOJDKHAa ~ OOOCHOBBIBATHCS
MPaKTUKON WK onbITOM. Heo0X0IMMO COMOCTaBISITh KaK MOKHO OOJIbIIEE YUCIO
M3BECTHBIX B MIPAKTUKE CXEM KOMILUIEKTOB LIITYpPOB.

['myOuHy mnypoB NPUHUMAIOT TaKUM 0Opa3oM, IMPU KOTOPOM YENbHBIH
pacxoq BB wu uucino mmypoB mnpu 3aJaHHOM CEYEHUHM BBIPAOOTKH SIBISIETCA
MUHUMaJIbHBIM. Kak moka3aiau uccleloBaHMs, Takas IJIyOMHAa HAXOJIUTCS B
npenenax rIyOMHBI KIMHOBOTO BpyOa, paboTa KOTOPOTrO MOXKET OBbITh OIlCHEHA
cienyrouuM obpazom. [Ipu npoBeseHHH TOPHBIX BHIPAOOTOK CIUIONIHBIM 3a00€M
3¢ hexkTUBHOCTH PabOT BO MHOTOM OIPEAEIISIEeTCs TPABUIBHBIM BHIOOPOM TITyOHHBI
HImypa, Maccou 3apsiia U CXeMOH pacIoIOKeHUs: KOMIUIEKTa mimypoB. M3BecTHoO,
YTO MPHU BEJICHUM B3PBIBHBIX paOOT B 3a)kaTol cpene TpeOyeTcs AOMOIHUTENbHOE
yBEIIMYEHHE YAEILHOr0 pacxoja B3phIBYAaTOro Beriectsa [55; ¢. 63-67, 56; c. 11-
15, 57; c. 68-76, 58; c. 23-32, 59; c¢. 53-71]. Ilpu 3tom, Hanboee 3PPEKTUBHBIM
ABIIAETCS 3apsijl, PACIOIOKEHHBIN MapamieTbHO OOHAKEHHOM MIIOCKOCTH. Takum
o0pa3oM JOCTUTaeTcsi paBHOMEpHAs Harpy3ka Ha MOpPOAY IO BCeW JJIMHE 3apsja.
[ToaTomMy miist co3manusi BTOPOM OOHaKEHHOW IUIOCKOCTH TPH KJIMHOBOM BpyOe
UCTIOJIB3YIOT MPEUMYIIECTBA MapaIebHOTO IMITypa U OypsAT BpyOOBbIE HIMYpPHI
BO3MOKHO 0o0Jiee OTKIJIOHSIOIIMECS OT Ocu BbIpaOoTku. [Ipu pe3koMm yBenuueHuu
TIIyOWHBI MIMTYPOB - IEHTPAIBHBIA YroJl BPyOOBBIX IIMYPOB YMEHBIIACTCS U IO
CPaBHEHHUIO C MapaJUICIbHBIM pACIOJIOXKEHUEM 3apsAa, TaKXKe CHHKAETCS
BesmmurHa KNI n yBennuuBaercs yaenpHbll pacxon BB.

[Ipu yBenumueHuu rayOHWHBI MIMYPOB YUCIO MX M YJeNbHbIM pacxon BB
ClIeyeT OCTaBIATh TPEKHUM, UYTOOBI, C OJHOH CTOPOHBI, MPOBEPHUTH
MPaBWIBLHOCTh BHIOOpA dYHCIA IINIYPOB MPH MEHBIIEH TIIyOMHE W C JAPYyTrou
JI0Ka3aTh HEJOCTATOYHOCTh 4YHUCIA ULINYpOB U HEOOXOAUMOCTb YBEIMYEHHS

yaensHoro pacxoaa BB npu yBenmmuennn ux riayouns [60; c. 5-9].
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C yuyeTroM TOpHO-TEOJIOTMYECKUX YCIOBUM, CEUEHUs BBIPAOOTKU U
KoianuuecTBO BB MoryT ObITh HalJeHbl ONTUMAJBHBIA YIroj HakKJIOHa BpPYyOOBBIX
IIYPOB U MUHUMAJIbHBIN yJenbHbIA pacxoa BB u mmypomerp, koTopbie BooOIIe
MOTYT OBITh MOJYYEHbI NP UMEIOLIUXCS TEXHUYECKUX CPEICTBaX U OpraHU3aluu
BeJIeHUsS] OYpOB3pBIBHBIX padoT. [ 1yOuHa, mpu KOTOPOH JOCTUTaeTCs] HAUMEHBIITU T
yAenbHbINA pacxoa BB u mimypomeTp, Ha3BaHa riyOMHOM HOPMAJILHOTO KJIIMHOBOTO
BpyOa.

[Ipy MOCTOSSHHOM CEYeHUM BbIPAOOTKU C YBEIUYEHHEM TJIyOMHBI HIMYpPOB
ONTUMAJIHBIN KOMILJIEKT UX JOJIKEH TIIATENIbHO MOJAOUPATHCS MO PACIOJIOKEHHUIO,
quCIlly, KOHCTPYKIMU BpyOa u 3apsiaa. [lpu yBennueHuu riryOMHBI IIMTYPOB YUCIIO
UX U yHnenpHbI pacxon BB crnemyer ocraBnsiTh NpeXHUM, YTOOBI, C OJHOMU
CTOPOHBI, TMPOBEPUTH MPABUIBLHOCTH BHIOOpA YHWCIA IIIYpPOB MPU MEHBIIEH
rIIyOMHE U ¢ Ipyroil AoKa3aTh HEIOCTATOYHOCTh YKCIIA IIMYPOB U HEOOXOAUMOCTh
yBEJIMUEHHUS YAEIbHOTO pacxoja BB npu yBennyeHnu ux riryOuHBI.

Hcxonss w3 BBIMIEU3IOKEHHBIX OBUTM OTOOpaHbI U CHUCTEMAaTHU3HPOBAHbI
METO/IbI YBEJIMYEHUS TITyOUHBI IIITYPOB P MOCTOSTHHOM CEUEHUHU BBHIPAOOTKH.

Meron 3akitodaeTcst B cienaytonieM. Ecnu yBennuuBaTh riyOUHY IIITYPOB
OT HUCXOJHOM TIIyOMHBI HOPMAJILHOTO KJIMHOBOTO Bpy0Oa, OCTaBisisi HEU3MEHHBIM
tun BB u koHCTpyKumio 3apsaa mimypa, To 1 coxpanenus KUI mocrosHHBIM
HE0OX0IMMO TIOBBIIIATH yIEbHBIN pacxon BB.

[Ipu »oTOM, TOCIENOBATENBHOE YBEIMYEHUE TIYOWHBI MIMYpOB MIPH
HensmMeHHOM KUIII MmokeT OBITh TOCTUTHYTO:

— IIPOCTBIM YBEIWYECHUEM YHCIA IIIYPOB B KIMHOBOM WM AHAJIOTMYHO
paboratomieM BpyOe. YBenmuuuBas 4ucio MIMypoB BO BpyOe, Hampumep, ¢ 4 10 6,
CONMMKAIOT MIMYyphl BpyOa, KOHLIEHTpUpPYs 3apsia BB B meHbiieM o0bemMe MOpOIbL;

— IPUMEHEHUEM JBOMHBIX, TPOMHBIX M MHOI'O MHPAMUJAIBHBIX BpPYyOOB,
0COOEHHO pallMOHANIBLHBIX [IPH CEUYEHHHU BhIPabOTKU Gosee 10 M? M CPAaBHUTENBHO B
CKAJIBHBIX NIOPOJIAX;

— HCIOJIb30BAaHUEM IIWIMHIPUYECKUX BpyOOB, SBISIIOIIMUXCS Hauboiee

3G PEeKTUBHBIM METOJOM YBEJIHMYEHHS TJIyOWHBI IIMYPOB IMyTeM OypeHHs
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JOMOJMHUTENBHBIX ~HE  3apshKaeMbIX IIMYpoB, OCOOEHHO B  BbIpabOTKax
OTpaHUYEHHOI'O CEYEHMUS;

— MPUMEHEHUEM CHEIHAIbHBIX METOJIOB, CIIOCOOCTBYIOIUX YMEHBUICHUIO
pacxojia LIMypoOMETPOB MPHU ITYyOOKUX HIMypax 3a CUET YCIOKHEHUS! KOHCTPYKIUU
Wi BpyOa, WM 3apanoB umypa (mararomuid BpyO, spycHash KOHCTPYKIIHMS
KOMILJIEKTa HITYPOB U JIp.);

— YBEJIUYECHHMEM JUaMeTpa LINYypOB KOMIUIEKTa, MPU KOTOPOM TaK 3Ke
co3faeTcsl JOMOJHUTeNbHAass KoHUeHTpauus BB B HeOonbmioM o0beMe MmOpojibl,
3aKJIIOYEHHOM B Tpejienax Bpyo0a;

— OypeHueM BpyOOBBIX CKBa)KHH U LIEIEH.

CxeMBbl pacnoJio:keHus HIYPOB B 3a00€e NpH HeOONbIIOH UX IIyOnHe.

Mmypsl, pacnosiaraembie B 3a00€ BbIPAaOOTKH NPUHATO pasfeisaTh Ha
BpyOOBBIE, BCrioMoraTebHbIe (0TOOIHBIE) 1 OKOHTYpuBatoiue. C mpuOImKeHIEM
K CBOOOJHOW TMOBEPXHOCTHM M C YBEJIWYEHHEM UX 4Hcia 3(PPEeKTUBHOCTD
B3PBIBHOTO pa3pylIeHUsi TOpPHBIX Topoj Bo3pactaer. Ilepen B3pbIBaHHEM
KOMIUIEKTa IIMYyPOBBIX 3aps/ioB 3a00il TOpHOM BBIPAOOTKH UMEET TOJBKO OIHY
CBOOOIHYIO TTOBEPXHOCT.

st noBbiieHus 3¢ (PEKTUBHOCTH B3PBIBHBIX pabOT B3pPHIBAIOT BpPyOOBbHIE
3apsAnbl, KOTOpBIE TMpeaHa3HAueHbl sl (HOPMHUPOBAHUSA JIOMOJHUTEIIHHON
CBOOOJHOM TOBEpXHOCTH. MHOrga TpW TNPOBENECHUU TOPHBIX BBIPAOOTOK
cCMelnIaHHbIM 3a0oeM (MO pYIHBIM TelaM W TopojaM) BpyOOBYIO TIOJOCTh
bopMUPYIOT pa3ienbHON BBHIEMKOW (B3phIBAHHUEM 3apsOB WM MEXaHUYECKUM
CIIOCOOOM).

B3peiBHOIT BpyO GOpMHUPYIOT B3pBIBAaHHEM HEOOJBIIOTO KOJIMYECTBA
LIITYPOB, PACIHOJIOKEHHBIX HAKJIOHHO WM TMEPIEHAMKYJSIPHO MO OTHOUIEHUIO K
MOBEPXHOCTH 3a004. [103TOMY, B 3aBUCHMOCTH OT PACMOJIOKEHUS 110 OTHOILIEHHUIO
K IJIOCKOCTH 320051, HINMYPhI pa3JesaioT Ha TPU IPYMIIb:

— HAKJIOHHBIE;

— TIPSIMbIE;

— KOMOMHHPOBAHHBIE.
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Jlist pacumpenusi 00pa3zoBaHHOTO Bpy0Oa B3pbhIBOM 3apsiioB BB nmpumenstor
BCIIOMOrareabHble Mypbl. OCHOBHYHO OTOOHKY TOpPHOM Macchl B Mpefenax
CEUEHHUs TMPOBOAMMON  BBIPAOOTKM  MPOU3BOIAT  OTOOMHBIMH  IITypaMHu.
OxoHTYypHBaHHE TOPHOW BHIPAOOTKH MPOU3BOMAAT B3PhIBAHHEM OKOHTYPHBAIOIIBIX
HIYpPOB, KOTOpbIEe OypAT moj yriom 85°-87° K MiIocKocTH 3a00sl, YTOOBI TOHHAs
UX YacTh 3aXO0JMJIa 3a MPOSKTHBIA KOHTYp He O0ojee 10-12 cm [61; c. 89-91, 11; c.
176].

W3 Gonpiioro ymcia MPUMEHSIONUXCS BpYOOB C HAKJIOHHBIMH K 320010
mImypaMyu HamOoJee pacipOCTPAHEHHBIMU SIBIISIOTCS BEPTHKAIBHBIN KIWHOBOH,
LEHTPaJTbHbIN MUpaMUIaTIbHBIN, HUKHUNA, BEPXHUA U OOKOBOU BPYOBI.

BeprukanbHbiii KIMHOBOM BpyO - Haubosiee yIOOHBIM 111 OypeHus W
pacmipoCTpaHCHHBIN B MPAKTHKE. ET0 MOXHO MPUMEHSTH B TIOPOJaX CPABHUTEIBHO
HEOOJNBIIION KPETOCTH, KPENMKUX W Ja)xe OuYeHb Kpenkux. KinHOBOW BpyO
o0ecrnieurBaeT HaMMEHBIIIEE YMCIIO IIITYPOB B KOMIUIEKTE U yIeIbHBINA pacxoa BB,
eciu ri1yOrHa ero HeOoJIbIasl.

B 3a6o0e npu pazMeTke 1IMypoB HOPMAIBHOIO KJIMHOBOI'O BpyOa BbIpaOOTKa
[0 LIMPUHE JEJUTCS TPeMs BEPTHUKAIbHBIMU JUHHUSIMM Ha YETHIPE PaBHbIE YacTH,
LIEHTpaJIbHAsl JIMHUS CIIY>)KUT OCbIO Bpy0a, a IO JBYM JPYTUM JIMHUSAM HaME4aroT
yCThsl BpyOOBBIX IIMTYpoB. bypeHnro mogo0HOro Bpyd6a 0OBIYHO «MEIIatT» CTEHKHU
BBIPAOOTKH, MOATOMY JJIsl YI0OCTBAa BPyOOBBIE IIMYpPhI OypsT, OTCTyHas OT ATUX
nuHuii Ha 10-15 cM K TIEHTPY BBIPaOOTKH.

['my6buny BpyOOBBIX mimypoB mnpuHUMarOT Ha 10-20 cm  Oombiie
BCIIOMOTaTeJIbHBIX U OTOOMHBIX. [Ipy OIHOBPEMEHHOM B3pPHIBAHUHU BCEX LIMYPOB
Bpy0a UX MOXXHO OypHUTh C pacdeToM, YTOObI 32001 MX CXOIWIHCH B 1ieHTpe. [Ipu
pa3fesibHOM  B3pBIBAHUM B KPENKOW TMopoae 3abou BpyOOBBIX IIIYpOB,
HaANpaBJIECHHBIX K IIEHTPY BBIPAOOTKH, JOJKHBI OTCTOATH APYT OT Apyra Ha 15-20
CM.

Ha pyanuxe «Kaynapabp) OOBITHBIM IMyTEM OMPEIENIAIN HEHTPAIbHBIN Yroi
KJIMHOBOTO Bpy0a W UHCIO IIMYypOB B HEM, MPH KOTOPBIX JOCTUTAETCS

HaMMEHBIINN yaenbHbIH pacxoa BB mms 3amanHoro cedenust BboipaOoTku. [lpwm
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9TOM HCHOJb30BAJIM PA3JIUYHBIE CXEMbl, M3MEHSJIM TJIyOMHY LINYypOB U
ONpEeNeNsUId KOMIUIEKT LINYpOB C ONTUMAalbHBIMU Mapamerpamu. Ha rimyOuny
HOPMAJILHOTO KJIMHOBOI'O BpyOa OKa3bIBAa€T BIMSHHE HE TOJIBKO UIMPHHA, HO U
BBICOTA BBIPAOOTKH. YTOJ HOPMAaJIbHOTO KIMHOBOIO Bpy0Oa pEKOMEHIyeTcs B
CJIEIYIOLIUX Mpeenax:

Koadduruent kpenoctu mopoj, f 4-8 8-10 Bosee 10
VYroun BpyOa, rpanyc 40-45 45-50 60

[MupamuganbHbIi, HUOKHUN, BEPXHUA U OOKOBOM BpYOBI MO NMPUHIUITY UX
KOHCTPYHUPOBaHUS aHAJIOTMYHbI BEPTUKAJIbHOMY  KJIMHOBOMY  BpyOy.
[MupamuganbHbli BpyOd OOBIYHO MPUMEHSIIOT B KPENKHUX MOHOJIUTHBIX M BSA3KHUX
nopoaax. OCHOBHBIM YCJIOBUEM 3()PEKTUBHOCTH MPUMEHEHUS] MUPaAMUIAIBHOTO
BpyOa sBiIsETCS TOYHOCTh OOypuBaHHMS Bpyda ¢ pacyeToM oOecreyeHus
CXOJUMOCTH IIITypOB Bpy0Oa B BEPIINHE MTUPAMUJIBI.

Hwxuuii, BepxHuii U OOKOBOM BpyOBbl NPUMEHSIOT B MEHEE KpPENKHUX
NOpOJIax, C ABHO BHIPAXKEHHBIM HaIjlacToBaHUEM. BpyOoBbie mImypsl OypsT B 3TOM
cillyyae NEpIeHIUKYISIPHO HamlacToBaHWio. Yem Oo0Jjbllle HAKJIOH BpyOOBBIX
IIITYPOB K IUIOCKOCTH 320051, TeM 3(pPeKTUBHEE pe3ynbTaThl B3pbiBa [62; ¢. 9-15].

Bce sty Tunsl BpyOOB panMOHaNbHBI MPpU OypeHHH MIMYypOB HEOOJBIION
rIIyOMHBI, OrPAaHUYMBAEMOW CEUEHHWEM BBIPAOOTKM W BEIMYMHOM HAKIOHA
BpyOOBBIX IIMYpPOB K IUIOCKOCTH 3a00s. V3MeHeHue TIIyOMHBI HOPMAaJIbHOTO

KJIMHOBOT'O Bpy0a OT KPETNOCTH MOPOJ U CEUSHUs BBIPAOOTKH, MPUBEACHBI B TaOII.

2.3.

Tabmanma 2.3
['my6uHa KIMHOBOTO BpyOa B 3aBUCUMOCTHU OT KPETIOCTH MOPO M CEUCHUS
BBIPa0OTKHU
Koadpumment ['my6una LIypOB NPU MAHMMAILHOM Vron spy6a,
KPEMOCTH MOTIEPEYHOM JIMHEHHOM pa3Mepe BRIPAOOTKHU, M ATV
nopoy, f 2 3 4 pany
2-4 1,85 2,8 - 30
4-6 1.4 2,0 2,75 40
6-9 1,2 1,8 2,4 45
9-12 1,1 1,6 2,0 50
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>12 | 0,9 | 1,3 | 1,7 | 60

KiaunoBoii Bpy0 ¢ yBeaumyeHHOW  riayOuHo mmypos. [lpum
HE3HAYUTEILHOM YBEJIMYEHUU TIYyOUHBI IWIMYypOB XapakTep BpyOa MOXKET He
MEHATHCS, HO TIPU TOM K€ YHUCJIe IIYypoB U yaeiabHoM pacxoae BB, KU Oyxaer
MeHbIlle TiepBoHadanbHOTO. [[ns coxpanenus KUII mocTtossHHBIM HEOOXOIUMO
YBEIIMUUTH yACIbHBIN pacxod BB u xonnuyecTBo mmnypos.

Takum oOpazom, yBeIMUECHHE TIyOUHBI IIIMTYPOB MO CPABHEHUIO CO IIMTypaMH
HOPMAaJILHOTO KJIMHOBOTO BpyOa BelleT K MOBBIMICHUIO yJEJIbHOro pacxona BB u
mmypomeTpos, eciii KM coxpaHsieTcst TOCTOSIHHBIM.

CrnenoBatenbHO, TIPU MOCTOSSHHOM CEUEHHHU BBIPAOOTKH M MPOYMX PaBHBIX
YCJIOBUSIX BBIABJICHHAs TJIyOMHA (HOPMAJIbHOTO) KJIMHOBOTO BpyOa sBISETCS
JEUCTBUTENIPHO TaKOW, MPHU KOTOPOW oOecTieurBaeTCS HAUMEHBIIUN yACTbHBIN

pacxon BB.
§ 2.3. UccnenoBanue BPyOOB CO INMMYPaMH YBeJIHYE€HHOTO THAMETPA

VYBenuueHue auaMerpa UIMYypOB BCEr0 KOMIUIEKTa WM IEHTPATIbHOTO
mmypa (60-75MM) MoxeT o0ecreuynTh HEOOXOIUMOE CHHUKEHHE PACCTOSHUS
Mexay ImypamMud Bo BpyOe. [lpu OypeHun mImypoB YBETWYEHHOTO IuameTpa
TOSIBJISIETCS] BOBMOXKHOCTh YBEJIMYUBATh UX YMCJIO, YMEHBIIATh PACCTOSTHUE MEXKTY
IIypaMu, KOHIEHTpUpys 3apsa BB B HeOompimoMm o0beMe mopoasl. Pacxon
JIOTIOJTHUTEJIBHOTO BPEMEHM Ha OypeHue IIIMypoB OOJBIIOTO auaMeTpa Oyner
KOMITEHCUPOBATHCS SKOHOMHUEH BPEMEHH, IMOJy4aeMOUW 3a CYET OTHOCHUTEIHHOTO
COKpAIleHUs BpEMEHU MOATOTOBHUTEIBHO-3aKITFOYUTEIbHBIX oreparui,
3apspKaHus, B3PHIBAHUS W MPOBETPUBAHUS, MOBBIIICHUEM TPOU3BOIUTEILHOCTH 110
oTiepaIysM IHUKIJIA PU OypEeHUU TITyOOKHUX IITYpPOB.

Hcnonp3oBanue BO BpyOe MIMypOB YBEIMYCHHOTO JIUaMETpa SIBISETCS
3G ()EKTUBHBIM  CPEJCTBOM  YBEIWYEHUS  TIyOWHBI  IIMYpOB. Y CIOBUSA

HCIIOJIB30BAHHA 3TOI'O MCTOAA 3aKIIH0OYACTCA B CIICAYIOIICM.
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B cnydae BO3MOKHOCTH MPUMEHEHUS PA3IUYHBIX METOJIOB PAIIMOHAIBHOCTH
WCIIOJIb30BaHUsl TAHHOTO METO/a OMPENEeNseTCs] CTENEeHbI0 M3MEHEHUSI CKOPOCTH
OypeHusi MNypoB OOJBIIOTO JWaMeTpa MO OTHOLICHHWIO K IIMypamM Malloro
nuametpa. O4eBUIHO, YUUTHIBAsI CHUKEHUE CKOPOCTH OYypEeHHS MPU YBEIUUYCHUU
auaMeTpa IImypa, 3TOT IIIyp JOJDKEH IO CBOEMY JCHCTBUIO TMPU B3pHIBE HE
TOJIbKO KOMIIEHCUPOBaTh 3aMEHy IIIypPOB MaJIOro JuUaMeTpa, HO M JaBaTh
HEKOTOPYI0 DKOHOMHUIO BO BPEMEHHM OypeHHUs 3a CYET COKpAIeHHUS KOJIUYECTBa
IIITYPOB.

Pemaroriee 3HaueHue AJis MOTYYCHUS MOJOKUTEIBHBIX PE3YIbTATOB UMEET
NpaBUJIBHBIA  BBHIOOp KOHCTPYKIIMUM BpyOa. B OoCHOBHOM mpuMeHseTCs
nupamMuaanbHbii  Bpy0o. OOHa)XEHHOW TMOBEPXHOCTBIO M KOMIICHCAITMOHHBIM
POCTPAHCTBOM B ATOM CJIy4ae CIY>KUT OJHA WM HECKOJIbKO HE 3apsrKaeMbIX
mryp [63; ¢. 31-33].

[TpruMepoM MOXKET CIY)KUTh YCIICITHOEC MPUMEHEHHUE JITMHHBIX IIITYPOB MPH
IPOBEJIEHNU BbIpaOOTOK Ha pynHuke «Kaynpas»y. CHavala Ha 3TOM pyAHUKE IS
yBEJIMUYEHUS TIIyOUHBI mimypoB oT 1,6 no 1,8 M HCMonb30BaNu UUIUHAPUYECKUIMI
BpyO co mimypamu auametpa 42 mm. B nanbHeieM 71 yIpOIIeHUs] CXeMbl CTalu
OypuTh IWIMHIPUYECKUNA BpPyO C OJHUM MIMYPOM MO LEHTPY YBEIUYEHHOTO
nuametpa 70 mm.

I[lo cpaBHeHutro ¢  OypeHuem  Immypa  OOBIYHOTO  JMaMeTpa
IPOJOJIKUTEIBHOCTh YUCTOTO OypeHus mimypa nuamerpoMm 70 MM yBeIHUYMIIACh B
2 paza. OIHaKO paccTOsSIHUE MEXAY IImypamMu Bo BpyOe Bo3pocio 10 260-300 mm
(mpotuB 185 MM), YMCIO TIMYPOB YMEHBIIWIOCH OT 8 10 6 0e3 yXyAlleHHS
MokKaszaTejaed B3pblBa. B JaHHOM cllydyae € Y4eTOM MPOJOKUTENbHOCTH
BCIIOMOTATEJIbHBIX  ONEpAIMii  YBEIWYEHHUE TMPOJODKUTEIBHOCTH  OypeHus
LIEHTPAIBHOTO IIMypa ObUIO MOJHOCTHI0 KOMIIEHCUPOBAHO COKPAIIEHUEM BPEMEHU
OypeHHS 3a CUeT YMEHBIICHHS YKciia ImypoB [64; c. 11-12].

PanyioHanbHOCTh MNPHUMEHEHUSI JAHHOTO METOAA OMpeaeiseTca OOMUM
MPEUMYIIECTBOM OypeHus TIIyOOKHX IIMypOB, YKOHOMHEW BPEMEHH U CPEJCTB,

KOTOPBIC OHHU MOI'YT JaTh B Ka>KAOM KOHKPCTHOM CJIIydac (321 CUYCT OTHOCHUTCIIBHOT'O
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CHIW)KCHHS BpPEMCHHM 3apsOKaHUs, B3PBIBAHUS, IPOBETPUBAHUS, IMOBBIIMICHUS
MIPOU3BOUTEILHOCTH TPyAa MpU yOOPKE MOPOIBI U Ip.).

KoMImiekTel  1ImypoB  YBEIMYEHHOTO JAWaMeTpa OypAT OOBIYHO C
MWIMHAPUYCCKUM BpyOoM. B jmTepaType OMHMCaHO MHOTO  IMPUMEPOB
WCIIOJIB30BaHUs BO BpyOe HIMypOB OOJBIIOTO AUaMeTpa.

B Hacrosmiee BpeMs TPHUMEHEHHE IIITyPOB YBEIMYCHHOTO IHAMETpa Kak
CpeICTBa YBEJIWUYCHUS TITyOWHBI HE CTOJIb OOIIUPEH, HO MPU ITOM MPAKTUUCCKUE
JAaHHBIC CBUJICTEIBLCTBYIOT O TOM, YTO YBEIMYCHHUE AMAMETpa IIMTypPOB MOXKET B

OTIPEJICTICHHBIX YCIOBUSX SIBISITHCS OJIHUM U3 METOJIOB YBEJIIMUEHUS UX TITyOUHBI.
§ 2.4. OcHOBHBIE KOHCTPYKTHBHbIE 0COOEHHOCTH NMPSIMbIX Bpy0OB

JlanpHelee yBenudeHre riiyOuHbI IMTyPOB MPUBEACT K YBEJIUUSHHUIO YUCIIa
mnypoB B 3a00¢ W UW3MEHEHHMIO Tuma BpyoOoB. Eciu riayOuHy wImypoB
YBEJIUYMBAIOT 110 OTHOIICHWIO K TIEpBOHA4YaibHOM He B 1,5 pasza, kak B
IPUBEICHHOM BbIlIe TpuMepe (pyaHuka «Kaynbaby), a B 3 pasa, TO IEHTPaIbHBIHI
yTOJI KIIMHOBOT'O BpyOa yMeHbiaercs 10 20° u MeHee.

JIisi yMEHBIIEHHs] 110 CPABHEHMIO C TIyOOKHM KIMHOBBIM BpYOOM 4HCIIa
HIMTYPOB KOMIUIEKTA, OYpSAT CEpHUI0 MapaJIeNbHBIX IIMYPOB (LMUIUHAPUYECKUN U
mieneBbie BpyObl). OMHAKO MO CPaBHEHHUIO C KOMIUIEKTOM IIMTYPOB HOPMAJIHHOTO
KJIMHOBOTO BpyOa MpY MCIOIB30BAHUN MPSIMOTO BpyOa (LIMIMHIPUYECKOTO) YHUCIIO
IIMTYpOB B KOMIUIEKTE BCerja OOJbINE M, CIEAOBATEIHHO, OH PAlMOHAICH IPHU
rIIyOMHE, 3HAYUTENLHO MPEBBIIIAIONIEH TIIyOUHY IITypOB MEPBOTO.

Ha pyanuke «Kaynpasy mpsmbie (HIATUHAPUYECKHUE) BPYObl IPUMEHSUIH B
pPa3IMYHBIX TOPHO-TEOJIOTUYECKHX ycioBuAX. K mnpumepy, mnpu MNpoBEIECHHUU
mTpeka B Oepe3oBhIX JalKaxX yBEIMYECHHE TIyOuHBI mmypoB ot 1,6 1o 2,0 M
MPUBEJIO K YBEJIMYCHUIO KOJIIMYECTBA MIMYpOB Ha 3aboi ot 28 mo 32. Hambomnee
pallMOHAJIBHBIM B 3THX YCIOBUSX OKa3zalicsi NPUMEHEHHH BpyOa Cc AByMsl He

3apsKa€MbIMU T10 LIEHTPY LIIYpPaMHU.
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C yBenuueHueM riyOuHbl mmypoB a0 1,8 M gus coxpanenns KUII
MOCTOSIHHBIM YHUCJIO LIITYPOB Ha 3a00i npunuiock yBenuuuth 10 30. BpyO cocTosin
U3 IIECTU OJI3KO PaCMONOKEHHBIX HITYPOB.

Oco0OEHHOCTH KOHCTPYKIMH IWIMHIPUYECKUX BpyOOB 3aKIIOYaeTcs B
CJIEIYIOLIEM:

1. Crporo obecneunBaeTcsi NapaJlIeIbHOCTh BCEX BpPYOOBBIX UIMYPOB.
HecoOmtonenne kputepun mapaiielbHOCTH BPYOOBBIX MIMTYPOB (OCOOCHHO €Ciu
HITYPbI PACXOJSATCS) OTPULIATENBHO BIUSET B 1IEJIOM Ha paboTy BpyOa.

2. Yacte wmmypoB BpyOa He 3apsiKaercs, SBISACH JOMNOJHUTEIbHON
OOHa)KEHHOM TMIOCKOCThIO, obseryaronieil padboTy riayOOKUX BpyOOBBIX LIMYpOB.
Yucno He 3apspkaeMblX HIMYPOB BpyOa MOXHO MPUHUMATH OT OJHOTO O MSATH U
6onee. B 3ab6oe mrpeka Ha pyaHuke «Kaynapabl» u3 mectd BpyOOBBIX HIMYPOB
HE3apsKEHHBIM OCTaBJISLIU OJIUH LIMYP.

3. C yBenuueHweM TayOMHBI HIMYPOB MPOUCXOJUT POCT YHCIA LIMYpPOB
BpyOa. CHauana 4YucliO IHIMypOB BpyOa HE NPEBBIIIAET YETHIPEX-TISTH, 3aTEM
YBEJIMUMBACTCS JI0 CEMHU, a NPU HEOOXOAMMOCTH JAIbHEWINIEro YBEIMYECHHUS
TIyOWHBI IIITYPOB U 00JIee IEBSTH.

4. B 3aBUCHMOCTH OT (U3HKO-TEXHUYECKUX CBOMCTB TOPHOM MOPOIBI U
TEXHOJOTUU B3pPHIBAHUS KOHCTPYKIHIO BpyOa MOXKHO H3MEHUTh. B xopoiio
IpoOUMOI MOpojie MPUMEHSAETCS BpyO C OJMHAKOBBIM PACCTOSTHUEM MEXIYy HE
3apsbKaeMbIM U Apyrumu  mmypamu  BpyOa. Iltpex mmupunoin 4,0 meTpoB
OPOBOAMIM MO PYIHOM JKMjle, TOCTOSIHHO MepeMelarouieiics mno 3a0oro.
Koaddumment kpenoctu mopox mo mkaie M.M. [IporoassikoHoB coctasiseT f =
11+14. Tlpm rny6une mmypoB 1,6M, pacCTOSHHE MEXKIY IEHTPAIbHBIM
HE3apsDKEHHBIM U TEPBBIM IIIYPOM MPUHUMAIN HauMEHbIINM, paBHbIM 0,05M.
IIpu B3pbIBE mnepBoro miypa oOpa3oBajach IOJIOCTb, KOTOpas MO3BOJMIA
YBEIMYNUTh PACCTOSHHUE JIO CJeayoulero mmnypa. Takum o0pa3oMm, mOpu
MOCICIOBATEIbHOM  B3pPBIBAHMM UIMYPOB MOJOCTh OOHAXXEHUS pPAcTeT, uTo
MO3BOJISICT YBEIUYUTH PACCTOSIHIE MEXY IIMypaMU U YMEHBIIUTh YUCIIO HITYPOB

B KOMIIJICKTC.
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5. Ha npaxTtuke BpyO Bcerja pacronararoT B LIEHTpe 320051 BBIpaOOTKU. A
IIPY B3PbIBAHUU B HECKOJIBKO MPUEMOB BpyO pacroiararoT B HUKHEN 4acTu 3a00sl.
TexHOIOrn4ecKkn 3TO ONMpaBIaHO, MHAUE HENb3s 3apAIUTh 3aBAJICHHBIE B3PHIBOM
Iy PBHI.

6. Hwxnue, nouBeHHbie mmmypbl. OQHAKO pacroyiokKeHUue BpyOa B HUKHEHN
yacTh 32008 HMMEET HEKOTOpble HeAOoCTaTKU. HukHue mmypbl HaxoAsTcs B
HauOosiee HEONaronpuaTHOW JJIsi B3phIBaHUA 3a)kaToil yactu 3abos. Ilocne ux
B3pbIBa JOIMOJHUTENIbHAs OOHa)XE€HHasi MJIOCKOCTh B 2 pa3a MEHbIle, YeM MpH
pacroyioKeHu IIypoB B 1eHTpe 3a6os. Illnyper mo 3aborw (mpu HUKHEM
pacnoyioKeHUH BpyOa) pacrnosioKeHbl HEPABHOMEPHO U YHCIIO UX YBEJIMYUBAETCA.
[lo 5TUM MpUYMHAM HIKHEE PACIOJIOKEHHUE BpyOa ClielyeT MPUHUMATh TOJIBKO B
UCKJTIOYUTENBHBIX CIIydasiX.

N3meHeHne paccTOSsHUSI MeXKAy BPYOOBBIMHM IINMYpPaMH B KPenkou
nopone. PaccrosiHue mMexay IHEHTPaTbHBIMU IIIypamMu UJIWHIPUYECKOrO0 BpyOa
JIOJIKHO OBITh TAKWUM, YTOOBI MEPETOPOIKU MEXIY 3apsSKEHHBIM U HE3apsHKEHHBIM
HImypamMu ObUIM pa3pylIeHbl MOJHOCTHIO M BHIOPOC MOPOABI MPOU3OIIEN MO BCei
riyoune BpyOa. [Ipaktuuecku oHo m3mensiercss ot 3 10 20 cm. C yBennueHueM
KPEIMOCTU IMOPOJbI 3TO PACCTOSIHUE yMEHbIIaeTcs. [Ipu cOXpaHEHUM pacCTOSTHUSA
MEXIy IIIMypaMu BpyOa U YBETUUYECHHUH TIIYOUHBI IIMTYPOB MOPOa BHIOPACHIBACTCS
TOJILKO YAacCTUYHO, BOJM3U YCThsl IIIIYPOB, YTO CIHOCOOCTBYET K CHHKCHHIO
BenuuuHbl KUII. B kpenkoit, xoporo ApoOuMoi Mopojie 3TOro MOKHO H30€XKaTh,
€CJIM COKPATUTh PACCTOSIHUE MEXY LIITyPaMHU U YBEIIMUNUTH yAENbHbIN pacxon BB.

PaccTrosHue Mexay X010CThIM U MEPBBIM LIITYPOM, KakK MPaBUIIO, HE JOJKHO
npessimate 0,7-0,8 aumamerpa mmypa, HO He Ooible enuHUIBl. B 3TOM ciydae
o0ecneuyrBaeTcsl TOJHOE pPAa3pylLICHHE IEPEropofoK MEXIy IIIMypaMH, U BC
mopojaa BbIOpachiBaeTCA M3 BpyOa. AHanmorndHbid 3P ¢GeKT BBHIOpOca MOPOILI U3
BpyOOBO¥ IIEIN B KPEMKHUX MOPOIaX MOXKET OBITh TOCTUTHYT 32 CUET YBEITUICHUS

qrciia He BpyOOBBIX, @ BCIIOMOTATEIBHBIX MITYPOB B KOMILIEKTE [65; ¢. 61-62].
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I'TABA 11I. COBEPIIEHCTBOBAHUE TEXHOJIOI'MHU ITPOBE/IEHUA
HOA3EMHBIX I'OPU3OHTAJIBHBIX 'OPHbBIX BBIPABOTOK

§ 3.1. Metoanka npoBeeHNUs: UCCJIEI0BAHUI

B Hacrosimee BpeMs OJHHM M3 OCHOBHBIX IMOKasaTeleidl 3((eKTHBHOCTH
B3PBIBHBIX Pa0OT NpH IPOBEACHUH IMOA3EMHBIX TOPHBIX BBIPAOOTOK CUHTAETCS
K03 PHUIMEHT HCIONB30BAHUA IIIIypa, OTPAKAIOIIMI OTHOIIEHWE BEIUYHUHBI
HOJBUraHKs 32005 3a B3PBIB K ITyOHHE MPOOYPEHHBIX IIMypoB. TakuM 06pazoMm,
HEOOXO0IUMO BBIIEINTH P (PaKTOPOB, BO3AEHCTBYIOIIMX HA 3TOT IapamMeTp.

OnHUM W3 HampaBJIEHUI COBEPINEHCTBOBAHUS TEXHOJIOTHH OYPOB3PBHIBHBIX
paboT mpH MPOXOAKE BHIPAOOTOK SBISCTCS NPUMEHEHHE KOMILIEKTOB TIIIyOOKHX
urmypoB (1o 3-4 u 6osee metpoB) [66; c. 8].

Ilpy [OpHUMEHEHHUH KOMIUIEKTOB TIYyOOKHX IMIIYpoB 3(PQPEKTHBHOCTE
npousBoicTBa BBP B mepByro oudepenb 3aBHCHUT OT BLIOPAHHON KOHCTPYKIIUH
Bpyba. B Hacrosiiee BpeMs IpH IPOXOJAKE BbIPAOOTOK HaWOOJbIICE
pacmpocTpaHeHHE TTOTYUHITH CICIYIOIHe KOHCTPYKIIMH BPyOOB:

- IBa TIPSAMBIX C OJJHUM KOMIICHCAI[MOHHBIM IIIITyPOM;

- YeTHIPE MPSAMBIX C OJHUM KOMIIEHCAIIMOHHBIM IIITYPOM;

- YeThIPE MPSAMBIX C IBYMsI KOMIICHCAI[HOHHBIMH IIITyPaMHU;

- IIECTh MPSIMBIX C TPEMS KOMIICHCAIIMOHHBIMY mimypamu (puc. 3.1).
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@ — PacCTOSTHUE MEXKIY LIEHTPAMHU 3apsAKaeMOro NpsIMOrO U KOMIEHCALIMOHHOTO
mypos; d — auameTp 3apsbKaeMbIX MImypoB, M; D — muamerp KOMIICHCAITMOHHBIX
HImypoB, M; H ijk— paccTosiHre MeXy 3apsiKaeMbIX MPSIMBIX IIITYPOB, M;

h — paccTosiHue MEX 1y IICHTPaMU KOMITCHCAIIMOHHBIX IIITyPOB;

a) ZIBa MPSIMBIX C OJIHUM KOMIIEHCAIIMOHHBIM HIMTYPOM; 6) YETHIPE MPSIMBIX C
OJIHUM KOMITIEHCAIIMOHHBIM IIITYPOM; 8) YEThIPE MPSIMBIX C ABYMS
KOMIIEHCAIIMOHHBIMHU LIITYPAMH; 2) IIECTh NPSMBIX C TPEMsI KOMIIEHCALIMOHHBIMU
LIIIypaMu

Puc. 3.1. KoncTpykiuu BpyooB U cxemMa pa3BUTHA BPYOOBOIi M0JIOCTH

B omenke 3ddexkTuBHOCTH TPEACTaBICHHBIX KOHCTPYKIHMHA BpyOOB U
ONpe/IeTICHNE YCIOBHUM WX PAIMOHAIBHOTO HCIIOJIB30BAHUS  CYMIECTBYIOT
pasznu4Hble TOYKH 3peHHus. OCHOBBIBASICh HA KPUTEPUH CTOMMOCTH OOpa3oBaHUS
Im® BpybOBOM MHONOCTH, JOKa3aHa MakCHMaibHasg S(P(EKTHBHOCTD ILEJIEBBIX
BpyOOB, MpU 3TOM HAUXYIIINE PE3yIbTaThl OTMEUAIOTCS MPHU HCIOJIb30BAHUU
CEKIIMOHHBIX W KJIMHOBBIX BpyOOB. [lpu oreHke 3¢h(HEKTUBHOCTH MIENEBBIX U
MpU3MaTHYECKUX BPyOOB MO KpUTEPHUIO yAeNbHOro pacxona BB, HeoOxommmoro

nans obpazopanus 1 M3

BpyOOBOW TMOJOCTH, MOJY4YEHO JOKa3aTEIbCTBO UX
paBHOLIEHHOCTH. [10 ONBITY MPUMEHEHUS] CEKIIMOHHBIX BPYOOB MOYEPKUBAETCS UX
MPEUMYIIECTBA 10 CPAaBHEHUIO C MPU3MATUYECKUMH BpyOamu, mpudéMm, 3a

Kputepuii 3()QPEKTUBHOCTH NPUHAT CYMMapHbBI 00BEM OypeHus IIypoB C
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KOMIIEHCALlUOHHBIMU ~ 1ImypamMu. [IpoTMBOpEYMBOCTH BBIBOAOB OOBSACHSAETCS
cnenyomuM. [IpuMeHeHrne pa3aMyHbIX KPUTEPUEB U BBIAEICHUE OAHOTO U3 HUX B
KaueCTBE INIaBHOTO MPUBOJUT K YIPOIIEHUIO 33a/1a4U U TIOJYYEHUIO B PSJI€ CIy4aeB
HEaJIeKBATHBIX PE3yJIbTaTOB.

Metoauka oneHku 3(P(HEKTUBHOCTH KOHCTPYKIMM BpyOOB Oa3zupyercsi Ha
MPUHIMIAX MHOTOKPUTEPUATBHON ONTUMU3ALMU C PAHKUPOBAHUEM KPUTEPHUEB 11O
uX 3HauumocTu. Ilo Mepe pasBUTHSA  B3PBIBHOM  IOCJIENOBATEIBHOCTHU
o0ecreynBaeTcsi BBIXOJ BTOPOTO OOHAXKEHHsI pa3MepoM JJIMHON He MeHee 1 M,
HEOOXOUMBIM U JIOCTATOYHBIM JUIsl TTOCIIEAYIOIIEeH paboThl OTOOMHBIX IIITYPOB C
noctostHHO# JIHC.

Cxema pa3BuTusi BpyOOBOW TOJOCTH MpPU YBEJIMYEHUU OOHAKEHUS OT
nepBoHavaiabHOro pasmepa Hi j «k A0 oxoHuarenpHOro pasmepa H, =1 m.
[IpumeyarenbHO TO, YTO KOI(Q(PUIMEHT MNPOMOPIUOHAIBHOCTH N MEXKIY
oOHaxxenneM H ¥ BenmuumHON a XapakTepusyeT B3phIBAEMOCTb T'OPHBIX MOPO,
MOCKOJIbKY mpu ycioBuu H=1 M N uyuciaeHHO paBeH @ OTOOMHBIX MIMYpPOB, MO
BEJIMYMHE KOTOPOH, OTHECEHHOW K auameTpy Imypa O, OICHHMBAIOT peaabHOe

COIMPOTHUBJICHHUC MAaCCHUBa paspymaromecmMy ,IIGIZCTBPIIO B3pbIBaA.

§ 3.2. OnpenejieHue pPalUOHAJBHONH KOHCTPYKUMH NUPAMHUIATBHBIX

BPY0OOB ¢ KOMIIEHCAIIHOHHBIMH LIIyPaMHu

[Ipsimpie  BpyOBI  CO3MAFOTCSI  KOMIUIGKTOM  IIIYpOB, NPOOYPCHHBIX
MEPHEHANKYIAPHO TUIOCKOCTH 3a00s. IlosTromy wux mapameTpbl 3aBHUCAT OT
pa3MepoB MOMEPEYHOTO CEUCHHUS BHIPAOOTKH.

KoncTpykiuu npsiMbix BpyOOB BechMa pa3HooOpas3Hbl. M3 Hux Hamboiee
3G ()EKTUBHBIM ABISAECTCS MUPAMUIATBHBINA, COCTOSIINN U3 MEHTPAIBHOTO IIMypa U
OKPYXAIOIUX €ro 4YeTbipex miypoB. [Ipu 3TOoM B3pbIBaHWe BPYyOOBBIX MIMYPOB
MOXXET TPOM3BOAUTHCS JBYMS BapuaHTaMH: BHAJalle B3pPBIBACTCA  3apsjl
[EHTPAIBHOTO TIMypa, KOTOPBIA pa3pylIacT OKPYKAMIIYI0 €ro MOpoay, a 3aTeM
B3PBIBAIOTCSI OCTAJIBHBIE IITYPHI, KOTOPhIE OKOHYATEIHHO BBIMOTHSIOT BPYO, WU

LUEHTPaJIbHBIN Iyp OYpUTCS YBEJIMUYEHHOTO JUAMETpa U HE 3apsKaeTcs, a €ro
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MOBEPXHOCTh CIYKUT TONOJHUTEIbHON OOHAKEHHOM MIOCKOCTBIO JIs1 OCTaTbHBIX
BpYOOBBIX LIMTYPOB, KOTOPBIE B3PHIBAIOTCA 10 OYEPETHOM.

Opnako 06a 3TH croco0a MMEIOT CYIIECTBEHHbIE HeIOoCTaTKu. B mepBom
cilly4yae B3pBIB 3apsijia B LIEHTPAJIbHOM LINMype MHOrJa oOpa3zyeT Ha IUIOCKOCTH
320051 BOPOHKY BBIOpOCA, MOJPBIBAsI COCEAHNE BPYyOOBbIE LIMYPhl U 00YCIOBIMBAs
ATUM HX OTKa3bl. Bo BTOpoM ciyuyae Ha OypeHue 1imypa YBEIUYEHHOr0 JUaMeTpa
3aTpayrBaeTcsl OOJIbIIEE KOJIMYECTBO BPEMEHHU.

B npakTuke BeneHus MpoOXOAUECKUX padoT MOTYT OBITh Ciydad, Korja Bce
HIMYpbl UMEIOT OJIMHAKOBBIA JUAMETpP, KOTJa CPEAHHMM IIMyp HMeeT OOJbIINi
nuametp. PanuoHanbHble pacCTOSHHMS MEXJIy HUMU OyayT pasHbeiMU. B
uccienoBanusax [67; c. 95-96] nokazaHo, 4yto HauOosblas rIyOWHA pa3pyIICHUS
[eJIMKa MEXy HIIypaMu 00ecTieunBaeTcs Mpu pacCTOSHUN MEXAY HUMU 6-8 CM.

[TocTOSHHBIN POCT MOTPEOHOCTH B PA3TMUHBIE POJIA TIOJIE3HBIX MCKOIMAEMbIX
TpeOyeT yBeau4yeHHs OOBEMOB JOOBIYM MHHEPATBHOTO CHIPbS, YTO, B CBOIO
ouepesib, MPENOIpenessieT POCT TOPHOMPOXOAUYECKHX paboT. B cBs3u ¢ stum
BaXHOE 3HAUEHHE NMPHOOPETAET COBEPIICHCTBOBAHME TEXHOJOTUU MPOXOJKH Kak
y’Ke Ha JEHCTBYIONINX, TaK U Ha IPOCKTUPYEMBIX PYJHUKAX. AHAIU3 pPe3yJbTaTOB
UCCJIEIOBAHUN PA3JIMYHBIX aBTOPOB TOKA3bIBAET, YTO MOMAABIAIONINN 00BEM
POXOTYECKUX padOT HA MOJA3EMHBIX PYJAHUKAX OCYIIECTBIAECTCS C MPUMEHEHHUEM
OypOB3pBIBHBIX pabOT, W B OJKaWIed NEpPCHEKTUBE ASTOT CHOCOoO ocTaércs
OCHOBHOW TEXHOJOTHMEH TMPOBEACHMS TOJ3EMHBIX TOPU3OHTAIBHBIX TOPHBIX
BbIpaboOTOK. B mocnennue rojapl akTUBHO BEAYTCS HCCIEJOBAHUA MO pa3pabOTKe
HOBBIX TEOpMA M METOAUMK pacy€ra ONTUMaIbHbIX IapameTpoB bBP wu
COBEPILIEHCTBOBAHUIO UX KOHCTPYKTUBHBIX 3JIEMEHTOB.

Haubosee OTBETCTBEHHBIM 3JIEMEHTOM B3PBIBHOTO Pa3pyIlIECHUs MOPOJ MPH
MPOXOJKE TOPHBIX BBIPAOOTOK sBIsEeTCS (OpPMUpOBaHHWE BPYOOBOM TOJOCTH.
O¢ddextruBHas padbora Bpyda BoO MHOTOM mnpenonpenesieT 3¢ HEeKTUBHOCTh B3PhIBa
B 1eJIoM. Tak Kak BpyOoOBasi TIOJOCTh SBISIETCS HAaMOOJee BAXKHON COCTABIISIONICH
Bcero nacrnopra bBP, koropas BO MHOTOM U ONpeiesisieT OCHOBHBIE KaUECTBEHHbIE

XapaKTEPUCTUKU TPOU3BEAEHHOIO B3pblBa — IIAr IMOJBUTAHUS 32008 3a IUKII,
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TpeOyeMbIil pa3Ball MOPOJbl U KAYECTBEHHOE €€ ApOoOJIeHUE, OKOHTypHUBaHUE €€ B
COOTBETCTBHH C ITPOCKTOM SIBIISICTCS BECbMa akTyanbHOU [8; c. 404].

Ha cerogusimnuii IeHb U3 BCEX MHOTOYMCJICHHBIX TUIIOB BpyOOB Haubosee
MIPOTPECCUBHBIMU SIBIISIOTCS MPSMbBIEC BPYObl C KOMIICHCAITMOHHBIMU IIITypPaMH.

Kak mnoka3biBaeT mpakTHKa BEICHHUS B3PBIBHBIX pPabOT, Takue BPYyObI
XapaKTepU3yrTCcss HauOoabIIeh 3)PEKTUBHOCTHIO B KPENKUX MOPOJAX, SBISIOTCS
MPOCTHIMM B HCIOJHEHUM M TIO3BOJISAIOT OOECMEYUTh BBICOKUN KOd(PhULIHEHT
WCIIOJIb30BAaHUS LIITYpa.

Ha nmnpakTuke Yacto TPUMEHSIOTCS METOJAMKH, Oazupylomuecs Ha
NEPBOOYEPEITHOM OIPEAECIEHUN YyAENbHOro pacxona BB. Hcnonbs3oBanue B
dopmynax pacuéra ynenpHOro pacxoaa BB koadduimeHToB, nMenmux BecbMa
IIUPOKUHN JTUara3oH WU3MEHEHHs, U MPUHUMAaEeMble UX 3HAUYCHHs B OOJbIIEH Mepe
3aBUCSAT OT YPOBHS NOATOTOBKM M MHTYUMUMM CcHenUaIncTa. B pesynbrare
napameTpsl BBP ycTaHaBiMBarT 10 yCpeHEHHBIM 3HAYEHUSIM, YTO OTPULIATEIHLHO
cka3biBaeTcss Ha 3((PEKTUBHOCTH B3PBIBHBIX paboT. Kpome Toro, ymomsHyThie
METOJIMKM HE YYHUTHIBAIOT HEOOXOAMMOCTh HM3MEHeHus mapamerpoB bBP mpu
U3MEHEHHUH TTyOUHBI IITYPOB.

B cBa3u ¢ atuMm, Juia pernieHust AaHHOW 3anayu Tpebyercs pazpaboTka
anropuTMa pacdéra mapaMeTpoB MPSIMOro BpyOa ¢ KOMIIEHCAIIMOHHBIMU IIITypPaMHu.
JIns co3maHusi METOAMKH pacuy€ra mapamMeTpoB U KOHCTPYKIMU IPSMOTO
NpU3MaTUYECKOTO BpyOa ObUIM MPOAHATU3UPOBAHBI TPYAbl BEAYIIMX YYEHBIX,
3aHUMAIOIINXCS UCCICIOBAHUSMU B 00JACTH U3YUYCHHUS ONTHUMAIIBHBIX TTApaMEeTPOB
bBP.

OnHoit 13 0cCOOCHHOCTEH TpeaIaraeéMoil METOIUKN pacuéra SBISETCS yuéT
3aBUCUMOCTH 30H DPa3pyLUCHUS MOPOJHOTO MAacCHBa IPHU B3PBIBE YIIMHEHHBIX
UMJTUHApUYEeCKUX  3apsaoB, npennoxkeHHoit Bb.H. Kyryzoeim u  ALIL
AHnpueBcKUM. ABTOpPHI OOBACHSIIOT MPOIIECC Pa3pyIHICHUS TOPHOW TOPOABI MPHU

B3pbIBE ()OPMHUPOBAHUEM JBYX OCHOBHBIX 30H: CXKAaTWs WM pa3pbixiieHus [ 8 67; c.

95-96, 29; c. 349, 30; c. 96].

67



MMy mpeno’keHpl 3aBHCHMOCTH, TIO3BOJIIIONINE C BBICOKOW CTEMCHBIO
TOYHOCTH OIPEICTUTh ONTUMAJIBHBIC TApaMETPhl TMPSMOTO MPU3MATHIECCKOTO
BpyOa ¢ KOMITICHCAIIMOHHBIMH IIIITYPAMH.

[Ipennmaraemasi MeETOIWKA OIPEACIICHUS TAapaMeTPOB IMHPAMUIATHLHOTO
B3PBIBHOTO BpyOa 0Oa3zupyeTcsi Ha MOCIEIOBATEILHOM BBIMOJHEHUHN CIETYIONUX
orepanuii: TpH OTKJIOHCHHWH IIITYPOB OT IPOCKTHOTO ITOJIOKEHUS BO3MOXKHA
HEKOppeKTHasi paboTa B3PBIBHOTO BpyOa, BCIEICTBHUE YETO MOYKET HaOIIOIATHCS
HEJ0CTaTOYHOE Pa3pyIlICHHE M BBHIOPOC IJI0OXO MPOPAO0OTAHHBIX OCTATKOB TOPHOM
maccel 1 ymenbinenus KHUIII, a B ciiydae 3Ha4YMTEIHLHOTO COJMMKCHHS IITyPOB
NPOUCXOJUT 3alpeccoBKa COCCAHHMX MIMypPOB WM IOBPEXKJACHUE 3apsIoB,
B3pBIBAEMBIX ¢ 3aMe yieHneM [68; ¢. 58-65, 69; c. 1923-1930, 70; c. 436-437].

Taxkum oOpa3om, ISl STOrO THIA B3PHIBHOTO BpyOa KIIHOUEBBIM (pakTopoM,
ONPECISIFONIMM  €r0  padOTOCIIOCOOHOCTh, SIBJIICTCS BBIOOP ONTHMAJIBHOTO
PACCTOSIHHSI MEXKTY 3apsKaeMbIMU U KOMIICHCAITMOHHBIMHU Ty PaMH.

[Tpu pa3HBIX AUAMETpax MITYPOB 3apsDKAIOTCS JBa KpalHuX. CpeHUN IImyp
HE 3apsHKACTCS U CIYKUT KOMIICHCAIIMOHHBIM IIPOCTPAHCTBOM JJISl KPAHKUX U €T0
auameTp OoJbllle KpaHHUX. PaliMoHaIbHOE pacCTOSHUE MEXIY IITypaMH 3a CUYCT
YBEJIMUCHUS JUaMETpa OJHOTO W3 IIIypOB, CIIY)Kallero KOMIICHCAIIHOHHBIM
IIPOCTPAHCTBOM, MOXKET OBbITh MOBBINIEHO. OOBEM IIITypa YBEIMUCHHOTO JUaMeTpa

ompenensercs mo hopmyiie:

Vo = 250 0%, 3.1)

rae  V, — 00beM HIMypa yBEIHYEHHOTO JHAMETpa, M°;
D — nuameTp X0JIOCTOTO HIMypa, M;
l,,— nnuHa mimypa, M.
OOBeM B3pBIBAEMOT0 MaCCHMBA MEXKAY IIITypaMH Majoro M yYBEJINIEHHOTO
IMaMeTpa COCTABHT:
Vy=1(a(d+D) =2+ + )1, , v, (3.2)
rre  Vy, — o00beM B3pBIBAEMOr0 MAacCHUBa MEXIy IIIypaMH Majoro u

YBCIMYCHHOI'O JUaMeETpa, MS;
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a — pacCTOSTHUE MEXAY LIEHTPaMHu Majoro U OOJbUIOrO MIMYPOB, M.
d — mnameTp 3apsKaeMbIX IIITYPOB, M;
N3BecTHO, 4TO KO3(PPUUIMEHTY KOMIEHCAUUU OOpaTHO MNPONOPLUOHAIECH

KO3 (PULIMEHT pa3phIXJIECHUS:

1V

K=—=-1 (3.3)

K ’
p M
rac Kp' KOE)(I)(I)I/IL[I/IGHT Pa3PLIXJICHHA.

JI1s MOHOJIMTHBIX CKaJIbHBIX MOPOJ KOA(DGUIIMEHT pa3phIXJIEHUS MacCHUBa
pu B3pbIBHON OTOOMKE B cpeiHeM paBeH 1,6.

[IpeobpazoBaB ypaBHeHus 3.1-3.3 u pemMB UX OTHOCUTEIHHO BEJIWYHHBI
«a» MOJTYUYUM:

a =2D,/K, + ==, w. (3.4)

CrnenoBatenbHO, MpU OOJIBIIEM JUAMETPE LEHTPAIBLHOTO HE 3apsKaeMOro
mmnypa MOXXHO 3HauutelbHO (1m0 30-50 %) yBEeNWYUTh PACCTOSHHUE MEXIY
ImypaM. DTO TMO3BOJIMT YBEJIUUUTh 00hEM BPYyOOBOM IMOJOCTH, 0Opa3yroencs
IIpU B3pBIBE.

[Tocne oOpa3zoBanus BpyOOBOil MMONOCTH OypsITCS BCIIOMOTaTeNbHbIE MITYPhI
B TakoMm mopsanke, yroOsl JIHC kaxgoro mmypa Obuta HOpMaibHA K CEepeArHE
IUIOCKOCTH OOHa)XXKeHUs, a €€ BelnyumHa He mpesblmana 0,7 1MHbB OOKOBOM
TUIOCKOCTH OOHa)keHus. 3aTeM OypsTcs 0TOOIHBIE mITyphl Ha Takoil sxe JIHC.

['my6una BpYOOBBIX HITTYpPOB ompenensieTcs BO3MOXHOCTSIMHU
TEXHOJOTUYECKOTO O00OpYyIOBaHUS U, Kak TMpaBWiIO, paBHA [JIMHE IITAHTH.
['myOuHa OKOHTYpUBAIONIMX K BCIIOMOTATENbHBIX IIMYPOB MEHbIIE BPYyOOBBIX
npuMepHo Ha 5-15%.

Ha puc.3.2 npencraBieHa cxema MOCTPOCHUS MPSIMOroO MPU3MATHYECKOTO

BpyOa, 1o mpejiaraeMoi METOIUKeE.
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a)

3apsiKaeMbl
[IITYPEI
Paccrostnue mexny
KomrmiencanmoHHbIN KOMIICHCAIIUOHHBIM 1
HInyp 3apsiKAEMBbIM LIITYPOM
0)

@) cxema 00pa3oBaHUS B3PHIBHOTO BpyOa 1Mo
NpUBEICHHBIM (hOpMYyIIaMm;
0) cxeMa pacrojioKeHHUsI B3PBIBHOTO BpyOa B 3a00¢
Puc. 3.2. Cxema o0pa3oBaHusl NUPAMHUIAIBHBIX

BPY0OB ¢ KOMIIEHCAMOHHBIM LIMYPOM

[Ipennaraemass MeToAauka pacdyéra ye Mpollaa anpoOaluio Ha PYyJIHUKE
«Kaynmpnp»y AO  «Anmansikckuit I'MK», 1€ mnokazana MOJOXKUTEIbHBIC

pe3ysbTaThl, 4TO ToATBepkaaeTcs mnoBeimenuem KUII, cHmwxeHueMm o011ero
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pacxona BB u CB, pacxona OypeHus ¥ yMEHBIIEHUEM pa3jiéTa MOPOJbI MOCTe
B3pbIBA.

N3 BBIIEU3IIOKEHHOTIO CIEAYET, YTO NMPUMEHEHUE KOHCTPYKLUHH MHPSIMOTO
MPU3MaTUYECKOro BpyOa oOecneduT BBICOKYIO 3(()EKTUBHOCTH B3PBIBHOTO
crnoco0a MPOXOJKH MOA3EMHBIX TOPU30HTANIBHBIX TOPHBIX BBIPAOOTOK, MOCKOIBKY
obecrnieunBaeT Ka4yeCTBEHHOE (hOpMHUpPOBaHKE BPYOOBOM MOJIOCTH M ONTUMAJIbHbBIC
BesmmurHbl KT

Ananu3 tunoBbix macnoptoB BBP mokasan, uro Ha pynHuke «Kayibab»,
NPUMEHSIOTCS CIAEAYIOIINE TUIIbI BpyOOB: BEPTHKAJIbHO-KIMHOBOW, BEPTUKAIBHO-
KJIMHOBOM C KOMIIEHCAIUOHHBIMM IIMypaMyu U MUPAMHUAAIBHO-TIPSMbIE BpYOBbI C
KOMITCHCAITMOHHBIMU HITyPaMHU.

[Ipu Oypenun mnpumensor nepdoparop tuma [1I1-63B, xoTtopwsie Oypar
HIIYpbl AUaMETpoM 42MM, a JJIs1 KOMIIEHCALIMOHHBIX IIITYPOB - fuaMeTp 70 MM.

[Tacnopta BBP ¢ 30 mmypamMu nNpuUMEHSAIOTCS NPU MPOXOJKE MOA3EMHBIX
BBIpaboTOK ceueHueM 12,0m% Jlmamerp mmypos cocTaBisier 42 mm. CpejcTsa
unutuupoBanus — MCKPA-III u snexrpoaetonaropsl 3/I3H. Criocob 3apspxaHus
U1l TaTpoHMpOBaHHBIX BB — pyuHoii (AnManuT). Y AenbHbIN pacxoa AJIMaHUTA B
CpeIHEM COCTaBJISIET 2,9xr/m3, NunuunpoBanue IPOU3BOIAT
anektpoaeronaropamu J/[3H, cuctemamu Heanexkrpuueckoro B3psiBanus NCKPA
U ucrnonn3dyercs B3pbeiBHas MammHka KIIM. Ilo dakry, cpemHee OTKIOHEHHE

OCHOBHOT'O KOMIUICKTA IIITyPOB IO ITyOHHE cocTaBmio 13 cwm.

§ 3.3. Pe3ybTaThl 3KCIEPUMEHTOB

Ha pyngauke «Kaynpab» TpOBENEHBI OMBITBI  TPOBEPKH  CIIOCOOOB
oOpa3oBaHus BpYOOBBIX TIOJOCTEH TpH TMPOBEJACHUU INTpeKka rop.+860m.
HcnpiTansl ciaenyrone KOHCTPYKITUU BPyOOB:

— MUPAMHUIATTEHBIX BPYOOB ¢ KOMIIEHCAIIMOHHBIMU TIITypPaMHu,

— 1 KKJIOM KOHCTPYKIHU MPOBEIAEHO 5 cepuil HCIBITAHUI B BbIpaOOTKaX

ceueHueM 12 M2
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— COIOCTaBJICHHE TOJYUYCHHBIX JTAHHBIX OCYIIECTBISUIUCH C MPOBEICHUEM
BBIPAa0OTOK B AQHAJIOTMYHBIX MO NPOYHOCTH MopoaaM (aHIE3UT-IOBUTOM H
nopdupurom).

KonmuuecTtBo mimypoB W BelWYMHA 3apsaoB AJMaHHUT OCTaBAINCH 0Oe€3
n3MeHeHus. M3MeHsI10ch TOMBKO MX B3aMMHOE pacmnoliokeHue. MHummupoaHue
npou3Bouiock aeronaropamu DJI3H ¢ 5-10 cepusimu 3amenniennii (1-s1 cepusi-2
mT., 2-9 cepusi-4 wr., 3-a cepusA-2 wr., 4-1 cepusa-6 wr., 5-1 cepuA-16 mwryk
AIEKTPOIETOHATOPOB). Bee koHCTpykimu BpyOoB nocturatot Bennurnabl KU Bo
BpyOoBoit mosoctu 0,90-0,93, a mo 3a6oro B cpeannem 0,89-0,90, mpu sTom
yaenbHbIA pacxoq BB Bo BpyOOBBIX IImypax oOCTAlOTCS MUHUMAIBHBIM TI0
CPaBHEHHUIO CO CXOJHBIMU TOPHO-TEOJIOTUYECKUMH YCIOBUSMH PyIHUKOB AO
«Anmanbikckuit 'MK».

Pexomennyemass onTumainbHas TIyOWHA IIMYPOB [JIsi MHUPAMHUIATBEHOTO
BpyOa cocramiser B npezaenax 1,6 < | < 2,0 m. JlaHHBII 3KCIEPUMEHT MMO3BOJIET
clelaTh BBIBOJ, YTO Tocjie oOpa3oBaHMsl BpYOOBOW MOJOCTH B JOHHOM 4YacTH
KOMIIEHCAIIMOHHOTO 1Mypa, s nepBoro cocrosinust JIHC cocrasnsier W=0,7wm.
@opMHUPOBAHME CYMMApHON 30HBI pPA3pyUIEHUs MPOUCXOIUT IMOJ ACHCTBHEM
mexanu3zMa otpbiBa (90 - 95% obObema pazpymienus). [as BTOporo cocTosHUs
JIHC cocraBiser W =0,6M, a MeXaHHU3Mbl OTpbIBa M CIBHIa IPAKTHYECKU B
PaBHOW CTETIEHU OTBETCTBEHHBI 32 KOHEUHBIN PE3YJIbTAT B3PhIBA.

B Tpetbem cocTosiHMM 00BEMBI pa3pyIICHUS BO3PACTAIOT MO CPABHEHUIO C
YCHOBUSIMH THIPOCTATUYECKOTO CHKATHUSA, MPUYEM JTOMHUHUPYIOIIUM MEXaHU3MOM
paspymienus craHoButcst caBur (70-80% oO6wema paspymienus), a Beaununna JIHC
coctaiasier W = 0,65M, T.e. 3aHMMaeT NPOMEXKYTOUHOE 3HAYEHUE MEKIY
ontumanbibiMu  JIHC mepBoro m Broporo cocrosiHuid. IIpoxoaka TOpHBIX
BBIPa0OTOK Tpom3BOAsTCS coriacHo macnopty bBP. Ilapamerpsr macnoproB EBP

pynuuka «Kaymsaeny npuBeaeHs: B Tadm. 3.1.
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Tabmuua 3.1

Jlannble nacriopta bBP Ha 31 mmyp

O 5 E
o = s =R > -
= = s n N i~ 2 - o
% m o = = % 5 E‘ E & = 3)
E 2 2 o o == = g E =} %
5z | g| & & =g | fg| g| =| £| &
= § = 2| g s | gz| £ 5| 8| E
A S =5 =|

S o) o = = a = % Q S

o % 5 < 8‘ s B o = < 8
T = 3) o 5 0 < < & T =
=4 5 9 S 2 c:: T = < 9
a8 = = | 5| g = aa 2 = :r
- < S-S - 2

M [}

M
0 1 18 | 70 1,8
1 1-2 2 18 | 42 0 1,5 3,0 0,24 | 3,6
2 3-6 4 18 | 42 500 1,5 6,0 0,24 | 7,2
3 7-8 2 16 | 42 1000 1,25 2,5 0,30 | 3,2
4 9-14 6 16 | 42 2000 1,25 7,5 0,30 | 9,6
5 15-30 16 16 | 42 3000 1,25 20,0 0,30 | 25,6
p 31,0 39,0 5 51,0

BrlensnoskeHHble pe3ysbTaThl HCCIEIOBAHUN TO3BOJISIIOT OCYIIECTBUTH
000CHOBaHHBIM BBHIOOP PAIIMOHAIBHBIX CXEM PACMOJOKEHUS KOMIUIEKTa IITypPOB
BO BpyOoBOoW mojoctu C yderoM KoHkpetHoro HJIC  (mampspkeHHO-
ne(hOpPMUPOBAHHOTO COCTOSIHMSI) MacCHBa, a TaKXKe TMOJYyYUTh PEe3yibTaThl HE
XyXKe, 4YeM TpU HCIOJb30BAHUU TPATUIMOHHBIX KOMIIEHCAIIMOHHBIX IITypPOB
YBEIIMYEHHOTO INAMETPA.

OHU  yYUTHIBAIOT  pa3WYHbIE AaCHEKThl ©U  OCOOEHHOCTH TOPHO-
rCOJIOTUYECKUX M TOPHOTEXHUYECKUX (PAKTOPOB, BIUSIONIMX Ha KauyeCTBEHHOE
BeJieHre OypoB3pbIBHBIX paboT. Ilpu coctaBnenun nacnoptoB BBP HeoOxoaumo
YUYUTHIBATh BCE OCHOBHBIE TOPHO-T€OJIOTMYECKHE, TOPHOTEXHUYECKUE U
SKOHOMHYECKHE (HaKTOPHI, OOECIEYMBAIONINE BBICOKYIO A(H(HEKTUBHOCTH pabOT

MIPY MIPOBEJICHUH TI0JI36MHBIX TOPU30HTAITBHBIX TOPHBIX BHIPAOOTOK.
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Kak wu3BectHO, KoneOaHHEe HEOOXOAMMOrO KOJMYECTBA IIMYpPOB B
neictBytomiemM nacnopre BBP Bieuér 3a co0o0il M3MEHEHHE YAENbHOIO pacxoja
BB. B sToMm ciiyyae HEOOXOAMMO HCIOIb30BAaHUE MUHUMAJIBHOIO YKCIA IIITYPOB,

IIPU KOTOPOM O0ECIIEUNBAIOTCA TPEOyEeMbIE OTPBIB U IPOOJIEHUE TOPHOU MACCHI.

Puc.3.3. CpeaHsisi BeJIMYMHA «CTAKAHOB» B BbIPa0oTKe (IITPEK)

Kak BumHO u3 pucyHka (cm.puc.3.3), HaIMYUS «CTaKaHOB» B 3aboe
IPOBOAMMOTrO IITPEKAa IMIOKAa3bIBAET HA HECOOIIOACHUE PACCTOSHUS MEXKIY
OKOHTYPHUBAIOIIMMU M BCIIOMOTATEIbHBIMHU IIMMypaMH, CPEIHEE OTKIOHEHHE OT
npoekTHoro coctaBmiio 20 cm. Takke cama KOHCTPYKIHSI B3PBIBHOTO BpybOa He
COOTBETCTBOBaJO TMpoekTHOMYy. [lo pesynpTaTam B3pbIBa CpeaHss TiyOuHA
«crakaHoB» coctaBmiio — 15,0 cm [71; c. 36-44].

Brimenepeunciennbie GakTopsl B IEITOM MOBIUSIOT Ha 3(PPEKTUBHOCTH
Benenuss bBP mpu nmpoxojke MmoA3eMHBIX FOPU3OHTAIBHBIX TOPHBIX BBIPAOOTOK,
MTOCKOJIBKY TIPH 3TOM HE 00eCTIeUnBaETCsl KaueCTBEeHHOE (popMupoBaHue BpyOOBOI
MOJIOCTU W HE JOCTUraercs 3aJaHHbIE CKOPOCTH MPOXOAKH U ONTHUMAaJbHbIE

BesimurHbl KU1, CpaBHeHMs pe3ysbTaTOB MPUMEHSIEMOIO U MPEAIAracMoro
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BapUaHTOB NacHOpPTOB OYpPOB3PBIBHBIX paOOT NpuBeIeHbI B Tab1.3.2 u 3.3.

Tabmuma 3.2
PesynpraTel npumensemoro (1-3-5-7-9-11) BapuanToB nNacrnopToB OypOB3PHIBHBIX
pabot
Homepa onbiToB KHII
ombIT 1 0,76
OIBIT 3 0,71
OIIBIT 5 0,78
OIBIT 7 0,74
OIIBIT 9 0,75
onnbIT 11 0,77
Cpennuii nokaszarejb 0,75
Taomuna 3.3

PesynbpraTel npenaraemoro (2-4-6-8-10-12) BapuaHTOB MacrnopToB
OypOB3PBIBHBIX padOT

Homepa onbiTOB KNI
OIIBIT 2 0,86
omeIT 4 0,89
OIIBIT 6 0,91
OIIBIT & 0,92
omneIT 10 0,90
omnbIT 12 0,91
Cpennuii nokaszarejb 0,90

Takum o6pa3zoM, 3¢hGEKTUBHOCTh BEICHHUS OYpPOB3PHIBHBIX padOT IpHU
MIPOXOJIKE TIOJI3EMHBIX TOPU30HTAJIBHBIX TOPHBIX BBIPAOOTOK 3aBUCUT B TEPBYIO
ouepesb OT TOYHOTO COOJIIONECHUS] Pa3pabOTAHHBIX TEXHOJOTUYECKHUX PpEIICHUH,
KOTOpPBIE OCYIIECTBIIAIOTCS HAa OCHOBE PA3JIMYHBIX METOJMK pacué€Tra mapaMeTpoB
bBP, a_takxxe nmpoBeneHUs] JOMOIHUTEIBHBIX 3KCIIEPUMEHTAIBHBIX HCCICIOBAHUN
M0 ONTHMHU3AIMU TIAPAMETPOB B3PBIBHBIX PabOT C IETbIO0 MOBBLIIMICHHUS KayecTBa
BBP npu npoxojike ropHbIX BHIPAOOTOK.

Pexomenmyembiii macopT OypOB3pBIBHBIX pabOT Ha MPOXOIKY IMITpeKa 26,
rop. +860m Ha pyanuke «Kaynpnbpl» u mapameTpbl OypOB3PBIBHBIX pPadoOT

npuBesieHbl Ha puc.3.3 u tabn.3.4.
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Puc. 3.4. Pexomenayemblii nacnopt bBP Ha npoxoaky mrpeka 26, rop +860 m

Ha pyaHuke «Kayiababb»
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[TapameTpsl OypOB3pBIBHBIX padOT

Tabauua 3.4

KonudecTBo BapriaHTOB
. Enunuma 1 2
HaumeHoBaHMe noka3aTesen
HU3MEpEHUs Tumnosoii macnopr, PexomeHnnyemblii
puc.1.11 nacroprt, puc.3.4
Koadduuuent kpemnoctu mopos mo mkaie £ 11-14 11-14
M.M. IIpoToapsiKOHOB
1. Ceuenne BHIpabOTKH B TIPOXOAKE 2 12 12
(mpoekTHOE)
2. BricoTa 3a60s M 3 3
3. lllupuna 3a00s M 4 4
4. KoardecTBo Iy poB 10 320010 T 82 81
(8/24) (0/6/24)
5. Anamerp mmypoB (KOPOHOK) MM 42 70/42
6. 'myOuna mmmypoB: BpyOOBBIX M 1,8 1,8
BCIIOMOTATEILHBIX 1 OKOHTYPHBAIOIITHUX M 1,6 1,6
7. CymmapHas JyTHHA [Ty POB M 52,8 51
8. BenmmuuHa 3apsA0B IITyPOB: BPyOOBBIX KT 1,5 1,5
BCIIOMOTATEIFHBIX ¥ OKOHTYPHUBAIOIIIX KT 1,25 1,25
9. Kommuectso BB Ha B3prIBanue:! o 42 39
B T.4. IO MapKaM AJIMaHUT
10. Crioco0 B3pbIBaHHS KOMOMHHMPOBAHHBIH
11. KonnuectBo:
3JIEKTPOJETOHATOPOB T 1 1
HUckpa - 111 T 32 30
JleToHHpYIOMIETO IIHYpa M 15 15
12. Koau4ecTBO cepuii B3phIBaHUS T 5 5
B T. 4. IO 3aMeIEHUSAM (MC) 500/3000 500/3000
13. Iloapuranus 3a00s 3a B3pHIB M 1,2 1,44
14. Benmmuuna KNI 0,75 0,90
15. BeIxo ropHO# Macchl 3a B3phIB M 14,4 17,2
16. V nenbusii pacxon BB Kr/m® 2,9 2,4

B pesynpraTe wuccienoBaHus B3pBIBOB YCTaHOBIICHO,

3¢ ()EKTUBHBIM B JAHHBIX YCIOBUSAX SBISETCS 21 BapUAHT B3PhIBA.

yro Hambosee
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§ 3.4. MaremaTnuyeckasi MojieJib 00J1aCTH onpe/ieIeHUs TUIIOB Bpy0oB

Jlanubiii  maparpad mocBsIieH pa3paboTKe anropurMa pacuera U
ONTUMM3ALMU  [ApaMeTpOoB  OYpOB3pBIBHBIX  paboOT A MOJA3EMHBIX
TOPU30HTAIBHBIX TOPHBIX BbIPAOOTOK. PaccMOTpeHbl HEKOTOpbIE BOMPOCHI
aBTOMAaTHU3aLMH pacyeTa C IPUMEHEHHEM COBPEMEHHBIX CPEJICTB BEIUYMCIUTEIBHON
TEXHUKH. OcymiecTBieHa oOmas OLICHKA TEXHUKO-2KOHOMUYECKOU
3G (PEeKTUBHOCTH NPHUMEHEHHs] NapaMmeTpoB OypoB3pbIBHBIX padoT. [IpuBeneHs
CBEJICHUSI O NPUMEHEHUSX MapaMeTpoB OYpOB3PBHIBHBIX padOT B MpaKTUKE
NPOBEJICHUSI TOA3EMHBIX TOPU3OHTAIBHBIX TOPHBIX BBIPAOOTOK B YCIOBHUSX
pyanuka «Kaynbabn.

Ilo pe3ynbTaTaM ucCCIEOOBAaHUW, MPOBEACHHBIX B NPEABIAYIIMX pa3aenax
MoOHOrpadguu, OyaeM OmpenessiTh 3HAYEHUS MapaMeTpoB OypOB3PHIBHBIX PaboOT.
CymectByromue METOAUMKA pacyeta mnapamerpoB bBP  mpenycmarpusaror
NEPBOOUYEPEIHOE OIPEEIEHNUE yAEIbHOro pacxona BB, KoTopeie paccunThIBatOT
0 HMIUPUYECKUM GopMylIaM WM NPUHUMAIOT MO TaOJUYHBIM JaHHBIM,
NPUBEIEHHBIM B ClIpaBOYHUKaX. HegocTaTkoM Takoro moaxona sBISIETCS, TO, YTO
UCTIOJIb3yeMble KOA(h(DHUIIMEHTHl UMEIOT BEChbMa IIMPOKHUM JAMana3oH U3MEHEHUS U
OPUHUMAEMble MX 3HAYEHUS, KaK MPABUIIO, 3aBUCAT OT YPOBHSA MOJITOTOBKHU H
WHTYHUIIUM CIIENHAINCTA, BBIMOJHAIOMIETO pacuérhl. B pesynbraTe napamerpsl bBP
YCTaHABIIMBAIOT MO YCPEAHEHHBIM 3HAYEHUSIM, YTO OTPULATEIBHO CKa3bIBAETCS Ha
3 PEKTUBHOCTH B3PBIBHBIX Pa0OT.

[Ipennaraemass  knaccuduKamms  B3PBIBHBIX  CIOCOOOB  00pa3oBaHUS
BpyOOBOH MOJOCTH MpH MNPOBEACHUM TOPHBIX BBIPAOOTOK C Y4eTOM pabOThI
3apsI0B BPyOOBBIX HIMYPOB WM CKBXKUH IO Pa3pyLISHUIO TTIOPOJTHOTO MacCUBa M
OYUCTKH BPYOOBOH MOJIOCTH OT pa3pylI€HHOW TOPHOW MAacChl, MOXKET CIyKHUTh
OCHOBOM JJI1  BBIOOpa KOHKPETHOW KOHCTpykumum BpyOa. Ilpum sTowm,
o0ecrneunBalOTCs TpeOyeMble MOKa3aTeIu MPOXOAYECKUX padOT B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHI MTPOXOJIKHU:

— FOPHO-TE€OJIOTUYECKUX YCIIOBUN;
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— TITyOUHBI B3pbIBAHUS;

— TUna OypoOBOM TEXHUKHU;

— CEYEHHMSI U Ha3HAUCHUSI BBIPAOOTKY;

— KBaJIM(DUKAUU TPOXOTUUKOB.

OO6nactu NpUMEHEHHUs NMPSAMBIX U HAKJIOHHBIX BPYOOB 3aBUCAT OT IJIyOHHBI
miypoB (1), cedenus Beipadotku (S), koaddunuenra kpenoctu nopox (f) u moryr

OBITh ompeiesicHbl U3 rpaduka [72; c. 248], npeacraBieHHoro Ha puc. 3.5.

I, m
2

83

1,8 Haksonnsiit Bpyo
\6
1,6 —— Ilpamoii Bpy0

1,4 |
0 4 8 12 16

| — nuna mmoypos, M; f — k03 PHUIHEHT KPETOCTH TOPHBIX ITOPOJI

Puc. 3.5. I'paduk 3aBucuMoCTH onpeaeeHus 00,1aCTH NPUMEHEHHsI TUIIA

BpyOa

Paspaborannbplii rpaduk aabTepHATHBHBIX BAapUAHTOB, MPUMEHUTEIHHO B
yCIIOBUSIX pynHuKa «Kaymbaph», MpeacTaBieHbl HA puC. 3.6, KOTOPOE COMCPIKHT
YeThIpe OCHOBHBIX ypoBHS [73; ¢. 94-98]:

| — 3HAaYeHus1 KpenocTu ropHbIX nopoa no mkaie M.M.IIpoTonbsikoHosa: 9 -

11; 12-14; 15-18;
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Il — Turt BB. Yurensl n18a Buga natponupoBaHHbix BB (Anmanut, AMMOHUT
Ne62KB); (nuametp mmypos 0,042 m).

Il —koHCTpYKIHS BpyOOB (BepTHKAIBLHO-KIMHOBOW U MUPAMUAAIBHBIA BPYyO
C KOMIICHCAIIMOHHBIM IIITyPaMHu);

IV — rny6una mmypos (1,4-2,0 m).

Puc.3.6. I'paduk anbTepHATHBHBLIX BAPDUAHTOB

AHanM3 3KCTICpUMEHTAIBHBIX JaHHBIX 110 PUMEHEHUIO PU3MATHUECKUX U
IIETICBBIX BPYOOB B Pa3IMYHBIX TOPHOTEXHUUECKUX YCIOBUSAX CBUICTEIHCTBYET O
TOM, YTO TIpU TJIyOMHE IIIypoB /10 2 M BO3MOXKHa cTaOwibHas pabora BpyOa ¢
BenuurHoi N= 0,86 - 0,93 (B cpennem 0,9).

[IpumeHeHne KIMHOBBIX BPYOOB XapaKTEpPU3YeTCsl CHUKCHUEM BEIIMYUHBI 1|
¢ pocroMm |, mpruem Hane)KHOCTH PabOTHI BpyOa B auama3one m3meHenus | = 1,4-2
M HE VYAOBIETBOPSIOT YCIOBHUIO. AJTOPUTM TMO3BOJsAeT (opMUpOBATH B
COOTBETCTBHHM C TpadukoMm 000N TEXHOJOTHYECKHH BapHWaHT, MPOU3BOJIUTH
pacdeTr BceX ero mapaMeTpoB U KPUTEPHUEB, OCYIIECTBIISITH CPABHEHUE BAPUAHTOB C

YCTAaHOBJICHHUCM OIITHUMAJIBHBIX I1apaMCTPOB.
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I'TABA 1V. DQKCIIMIYATALHUMOHHBIE UCCJIEAOBAHUA U
NPAKTUYECKHUE PEKOMEHJIALIUU 110 IAPAMETPAM
BYPOB3PBIBHbIX PABOT IIPHU ITPOBEAEHHUHU INIOJA3EMHBIX
I'OPU30OHTAJIBHBIX I'OPHBIX BBIPABOTOK

§ 4.1. IlpoMbllLIeHHBbIE HMCNBITAHUS TEXHOJIOTMM IPUH INPOBEACHUM
MO/I3eMHbIX FTOPU30HTAJIBHBIX TOPHBIX BHIPA0OOTOK

[IpoMbIlIIEHHBIE UCTIBITAHUS TPEAJIaraeMoil TEXHOJOTUU MPH MPOBEACHUU
MOJI3eMHBIX TOPU30HTAJIBHBIX BBIPAOOTOK MPOBOAMIMCH Ha pyAHUKe «Kaynbiabn».
Jlst mpoBeieHNs] UCTIBITAHUM BBIOpAH Y4acTOK, Ha MIPOXOJAKY HITpeka rop. +860 m
pyanuka «Kaynbabn.

OcHoBHOe pyaHoe Teno MomHocThi0 30-60 M wumeer cyOmmpoTHOE
npocTupaHue u ceBepHoe mnazeHue mnoxa yrinamu 70-90°, yCTOWYMBOCTH MOPOJ
CEBEPHOro KOHTAKTa (aHAE3UT-AUOPUTOBBIN MOphUp) cpeaHss npu KodhpuimenTe
kperoctn f=8-14, 00BOAHEHHOCTH HE3HAUUTENbHAs. B pailioHe mepeceyeHus
HITpEKa MO0 BCEMY HOKHOMY KOHTAKTy PYIHOTO Tejla ¢ BMEHIAIOIUMU TMOPOJIaMHU
NPOCJIeKHUBACTCS Ocla0JeHHass 30Ha, MpPEJCTaBJICHHAs B OCHOBHOM aHIE3UT-
JTHOPHUTOBBIM mopdupom ¢ kodpdunnentom kpernoctu f=11-14,

[Toponbl HeycTOWYMBEHIE, TpenuHOBaTHIe. [IPOEKTOM MOATOTOBKH OJIOKOB
npeaycMaTpuBaiach Mpoxojka mTpeka 26, rop. +860M, cedeHue BBIPAOOTKH
tumnosoe 12,0 M2,

B xoxe mpoBeneHusi ucciaeaoBaHWs HAMU PAacCUMTAH U UCIBITAH MACMOPT
BBP (puc. 1.11 u puc 3.4 napamerpamu, npuBeAecHHBIMA B TaOn. 3.4). ['myOuna
IITYpOB BeIOpaHa paBHOM 1,6 MeTpa U3 yCIOBUI YCTOMYMBOCTUA TOPHBIX MOPOJI.

AHanu3 THNOBOrO (Mcrosib3yemMoro Ha pyaHuke «Kaympaepy), a Takke
pa3paboTaHHOTO W TMpejyiaraeMoro Hamu macnoproB bBP mokasanm cHmkeHue
yAenbHOro pacxoga BB B mpennmaraeMoM HaMM BapHaHTE€ 10 OTHOUIEHHIO K
ucnosb3yeMoMy BapuanTy Ha 0,5 kr/mM°, T.e. yaenbHbli pacxon BB cokparuics c
2,9 1o 2,4xr/m3. Tlpu 5TOM pacxoj NaTPOHUPOBAHHBIX BB (ANMaHHT) cocTaBHII

39xr Ha muki [74; ¢. 111-112].
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[IpumeHeHue mnpsMoro BpyOa C HE 3apspKaeMbIMH KOMIIEHCAIMOHHBIMU
mmnypamd  guamerpoM 70 MM MO3BOJIMJIO IUIAHOMEPHO YCOBEPUIEHCTBOBATH
napamMeTpbl M TEXHOJIOTHIO OYypOB3pBIBHBIX pabOT MNpU MNPOBEACHUU TOPHBIX
BbIpaOoTOK. OOypHuBaHue 320051 BHIpaOOTKHU MPOU3BOAMINCH KOMOMHUPOBAHHBIMU
koponkamu tuna BKP-K, npegnaznaueHHbiMH 111 OypeHHsT 0CO00 KpEIKHX,
XpYIOKUX TOPHBIX TMOPOJ BBICOKON aOpa3suBHOCTU. Pe3ynbpTaThl NpoOBeAEHUS
ONBITHO-IIPOMBILUIEHHBIX MCHBITAaHUM U mnacnopra bBP, orHOocuTenbHO paHee
UCIIOJIb3YEMBIX, HAIILJIM CBOE OTpaXkeHusl B Tao. 4.1.

Tabnuua 4.1
JlaHHbI€ pe3yIbTATOB CYIIECTBYIOMIMX U MPEAJIaraéMbIX MacnopToOB

OypOB3pBIBHBIX pabOT

[TapameTpsr
BBP, [TapameTpsr bBP,
MOJTyYCHHBIC U
UCIIOJIb3yEeMBbIC
ITokasarenu . anpoOupoBaHHble | Pa3zHuria
Ha JaHHBINA
B ITPOMBITIIUICHHBIX
MOMEHT Ha
YCIOBUSAX
pYJAHUKE

OO611ee KOTUYECTBO IIYPOB, 32 31 1
IIIT.
KonnuecTBo BpyOOBBIX HITTYPOB, 8 5 9
IIIT.
KonnuecTBO KOMIIEHCAIIMOHHBIX 0 1 +1
IIITypPOB, IIT.
KonmnuecTBO BcrmoMoraTeiIbHbIX 3 8 0
IIITypPOB, MIT.
KonnuecTBO OKOHTYPHUBAIOIINX 16 16 0
IIITyPOB, IIT.
Pacxon BB, kr: 42 39 3,0
AJnMaHuT
O06BEM OypeHwus, III.M 52,8 51,0 -1,8
ITogBuranue 3a00s 3a B3pbIB, M 1,2 1,44 +0,24
O6beM opoIbl, 3])33pI>IBaeMI)IH 3a 144 173 2.9
OJIHY 3aXOJIKY, M
daxtnueckuun KNI 0,74-0,78 0,89-0,91 +0,15

AHanu3 CpaBHEHHsI TMOKAa3bIBAET, YTO NPU MNPELIATAEMONM METOJUKE

MPOUCXOJUT pallMOHAIbHAs PACCTAHOBKA IIIYPOB MO IUIOIMIAAM 3a00s, 3a CUET
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4ero ymMeHsblnaercs oO0ObéM OypeHus, CcHikaeTcss oOumui pacxogq BB mnpu
onHoBpemeHHOM Bo3pactanun KUIII va 10 — 12 %. [Ipu pacuére nacnoproB bBP
TAaK’K€ OLEHEHAa KayecTBa IPOU3BOJMMBIX B3pPBIBOB, CEUYEHUE BBIPAOOTOK
COOTBETCTBOBAJIM MPOEKTHOMY, a IPOOJEHHE TOPHOM MacChl — MPEAbSIBICHHBIM
TpeOOBaHUAM JJIsl TOTPY3KU U JalbHEHIIEeH TPaHCTIOPTUPOBKH.

B pesynbraTe mpoBenEeHHBIX KOMIUIEKCHBIX HCCle0BaHUN 3()DPEKTUBHOCTH
Ipo0OJIeHHs] MaCCUBA FOPHBIX MOPOJ] MPEAJIOKEH KOHKPETHASI KOHCTPYKIIMS BpyOa ¢
UCIIOJIb30BAaHMEM  KOPOTKO3aMEJJIEHHOIO  B3pbIBaHUA,  KOTOpas  MOJXKET
NPUMEHSTHCS B PA3JIUYHbBIX 110 KPEMOCTH U TPEIIMHOBATOCTH TOPHBIX MOPOJAX.

Takum o006pa3oMm, MOXXHO KOHCTaTHPOBaTh, YTO MpejjiaraeMblii Ccrocoo
BefeHusi bBP obGecneunBaer 3agaHHBIE CKOPOCTH MPOXOJKH C YMEHBIICHHEM
KOJIMYECTBA B3PHIBOB, CHWXEHHS 00BEMOB OypeHUss 1o 3a0010, KauyeCTBEHHOE

Ipo0OJIeHHEe TOPHBIX MOPOJ] C COXPAHEHHEM MPOEKTHOTO0 KOHTYpa BHIPAOOTKH.

§ 4.2. Ouenka TEeXHUKO-IKOHOMHUYECKOM 3¢ pexTHBHOCTH
OypoB3pBIBHBIX pa00oT NpPH NPOBeJIEHUH TMOJ3€MHBIX TOPH30HTAJIbHBIX

TOPHBIX BLIPAOOTOK

Opranuzanus MPOXOAYECKUX pabdOT NpH B3PHIBHOM OTOOIKE MOpPOABI B
mpolecce MpH IMPOBEASCHUM TOJ3EMHBIX TOPU30HTAIBHBIX TOPHBIX BBIPAOOTOK
OCYILIECTBIIICTCS MO  IUKJIOTpaMMe,  YUYWTHIBaIollee BpeMs Ha  BCe
IIPOU3BOJICTBEHHBIC TIPOIIECCHI: OypEHHE, 3apsyKaHKe, B3pbIBAaHUE, TPOBETPUBAHNE,
yOOpKy 3a00s1, BO3BEJICHHE Kpemnu W T.J. PaOOTHl BEeIyT KOMIUICKCHBIC OpHUTaIbI,
YTO TMO3BOJISIET COKPATUTh UUCIECHHOCTh TPYIALIUXCS 3a CYET COBMEIICHUS
mpoieccoB BO BpeMeHH. OCHOBHBIMU HAINPABJICHUSIMH IO COBEPIICHCTBOBAHUIO
TOPHOMIPOXOAYECKUX paboT Ha OMKAWIIYyI0 TEpPCIEeKTUBY  SBISIOTCA -
COKpalmieHue pacxomga OypeHus Ha eauHuIy oObeMa U  TIOBBIIICHUE
3 GeKTHBHOCTH PabOTHI OYPOBOTO M MIOTPY309HO-IOCTABOYHOT'O 000PYIOBAHHS.

Cepusi TIPOMBINIJICHHBIX AKCIICPUMEHTOB, HANpPABICHHBIX HAa HCIIBITAHHUE
nacrnoptoB BBP, pazpaboTaHHbIX 10 mpesiaraeMoil MEeTOJUKe, 1aeT BO3MOKHOCTD

NoBbIIeHUS 3(PPEKTUBHOCTU BeleHUsI OypOB3pBIBHBIX padoT yBenuuenrneM KUIII
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70 TIPOEKTHBIX 3HAYEHHUH MpPU OJTHOBPEMEHHOM COKpalleHUU o0bEMa OypeHHs U
CyMMapHoOro  komuyecrsa  BM. TexXHUKO-DKOHOMUYECKUE  MOKa3aTeln
palMOHANIBHBIX NapaMeTPOB OypOB3PBIBHBIX PadOT MpU MPOBEAEHUU 1 M TOpHOM
BbIPAOOTKH TPAJAMLIMOHHBIM U IIpeAjiaraeMbIM ClIOCOOaMu pUBEAEHbI B Ta0I. 4.2.
Tabnuua 4.2
TexHUKO-3KOHOMUYECKHE MOKa3aTeNld palluOHAIbHBIX apaMeTPOB

OypOB3pBIBHBIX pa0OT NpHU MPOBEACHUH | M TOpHOI BRIpaOOTKHU

[Ipu npoBeneHnmn
IToxa3zarenu HpH 1Y
CYNIECTBYIOIIIEM | TMpejjaraeMoM | pa3HHUIa
nacniopre bBP nacnopre bBP
Ilena ncnonp3zyemoro BB:
749490 695955 -53535
Anwmanut, 17845,0 cym/kr
Hckpa 0-3000 mc, 18036
577152 541080 -36072
CyM/IIT
JUID-12, cym/m 5037,4 5037,4 -
Onexrpoaeronarop IJ1-3H,
P p I 15024,0 15024,0 -
CyM/IIT
BypoBbix kopoHOK 70 MM,
- 2327,3 2327,3
153605 cym/mT
Croumocts Oypenus 1 m
345840 334050 -11790
mmypoB, 6550 cym/m.m.
Croumocts BM, 3apsixanus u
1346703,4 1242072,4 -104631
B3pbIBAHUSA, CYM
OxoHomMuYeckui A3 (PeKT Ha 3aX0/IKy, CyMm/3ax. 114093,7
DxoHOMUYeCcKui dPpdeKT mpoBeaeHU 1 M TOPHBIX BEIPA0OTOK,
be P P P 79231,7
CyM/M

Ha ocHoBe mpeminoxkeHHON cXeMbl BpyOOB M MAacmOpPTOB OYypOB3PBHIBHBIX

paboT OBUIM MPOBEACHBI OMBITHO-MPOMBIIUICHHBIE HUCIbITaHUA B 1ITpeke Ne26

84




maxtel  «Kaynbpap» — AkumoHepHoro oOmectBa  «AnManbikckuih  IMK».
[loka3zatenun kadecTBa pe3yJbTATOB B3PBIBHBIX pPaOOT OLICHUBAIMCH HAa OCHOBE
3HA4YE€HUH, IOJIYYEHHBIX B PE3YJIbTaTE MPOMBIIIJICHHBIX UCITBITAHUH.

Buenpenue pas3paboTaHHOW CXeMbl TpPU BEIEHUM B3PBIBHBIX paboT
oOecrieumiu: MojBUraHue 3a0ost 3a HMUKA yBenuuuBaeTcs Ha 0,24m; yBenuueHue
kod(punmenta ucnonbp3zoBanus mmnypos ot 0,75 mo 0,90; cHuxkeHUE yAETHHOTO
pacxoma OypeHHss HAa OJMH METp Ipoxojku Ha 1,2m u pacxoma BB na 1,8kr;
yJIy4llIeHHE KaueCTBAa U3MENbUECHHS TOPHBIX TTOPO/I.

OneHka SKOHOMUYECKOHM 3(P(EKTUBHOCTH PpPe3yJbTAaTOB HUCCIEIOBAHUS
IPOBOAMIACH HA OCHOBE CTOMMOCTH, ONPEAEIECHHOW MO OTHOIICHHUIO K €IUHBIM
[IeHaM TpPU TPOBEJACHUU TMOJ3EMHBIX TOPU30HTAIBHBIX TOPHBIX BBIPAOOTOK, H
COOTBETCTBYIOIIMX TOCYAAPCTBEHHBIX CTaH/IapTOB OLIEHKH 3JIEMEHTOB.

Texymuii u pa3paboTaHHbId TacnopT OypOB3PHIBHBIX PabOT MO OIEHKE
HKOHOMHYECKOU 3P(HEKTUBHOCTH PE3YyJIbTATOB HCCIIEIOBAHUMN BBIIIOJIHEH C YUETOM
CpaBHEHHS 3aTpaT, KOTOpble OBUIM OIpEIeNeHbl MO EAMHUYHBIM paclEHKaM.
Pacu€Tthl pe3ynbTaToB HUCHBITAHUN MOKa3adu, 4TO (akTU4yecKas IJOCTUTHYTAs
sKOHOMHYEcKass 3(P(GEKTUBHOCT, Ha 1 MeTp MNPOXOAKHM TOPHOU BBIPAOOTKH
cocTaBisier 79232 (cembpaecsT ACBATHh THICSY JIBECTH TPHAIATH JBa) CYyM, TO €CTh
54700000 (TAThAECAT YETHIPE MUJUTMOHA CEMBCOT THICSY) CYM B TO/I.

OneHka 2KOHOMHUYECKOW A()PEeKTUBHOCTH OCYIIECTBICHA Ha 0ase
MHOTOKpPUTEPHAILHON onTuUMHU3anuu. Pa3paboTaHHas METOIWKA IMO3BOJSET TPH
pa3sTUYHBIX ~ BapHAlMsIX  [apaMeTpoB  MOJIETIH,  BBHIOpaTh  HAWITydIIUe
TEXHOJOTUYECKHE TapaMeTphl TIPOBENICHUS TOPHBIX BhIpaObOTOK. PaspaboTtannas u
mpeasiaraemMasi cxema BpYyOOBBIX IIIITYypOB MPH MPOXOJKE TOPHBIX BBIPAOOTOK

anpobupoBana B ycioBusax pynnuka «Kaynpaem» AO «Anmansikckuit ['MK».
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SAKVIIOYEHUE

B nanHoil MoHOrpaduu NpHUBEAECHBI MaTEpHANbl MCCIEIOBAHUS IMOIYUYEHHUS,
MOATBEPAKACHHOTO MHOTOJIETHEN MPaKTUKOW OYpOB3PBIBHBIX PadOT, ONMpPEAETICHO,
YTO MpPaBWIBHBIA BBIOOp TUINA BpyOa MOXKET MOCITY>KUTh OJAHUM M3 OCHOBHBIX
(¢akTopoB TmOBBILIEHU A((PEKTUBHOCTH OYpPOB3PBIBHBIX paboOT, a TaKxke
pa3paboTKa HOBOI'O THUIA CXEMbl BpPYOOBBIX IIIMYPOBBIX 3apsAJIOB U CO3/IaHUE
METOJIMKM pacyeTa IMapaMeTpoB OypOB3PBIBHBIX pabOT € UX HCIOJIb30BAHUEM
ABJIAETCS OJHMM W3 aKTyaJbHBIX BOMPOCOB. M3ydeHbl TOpHO-T€OJOTrHYECcKUe,
TrOPHO-TEXHUYECKHE, SDKOHOMHYECKUE U OpraHU3aluOHHbIE (PAKTOPHI U UX BIUSHHE
Ha 3((EeKTUBHOCTH  B3PBIBHBIX  pabOT TpH  NPOBEJECHUU  IMOA3EMHBIX
TOPU30HTANBHBIX TOPHBIX BBIPAOOTOK. AHANU3 MacloOpTOB OYpPOB3PBHIBHBIX padboT
Ha pyaHuke «Kaynpae» AkiuonepHoro oOmiectBa «Anmanbikckuii MKy,
nokasall, 4YTo K03 (UIMEHT UCTIOIb30BaHUS LIMypa ABJISIETCS OJHON U3 OCHOBHBIX
HOPM KauecTBa B3pbIBa, B cpeaHEeM OH B naaHHoe Bpemsi paBeH 0,74-0,78.
OmnpeneneHo, 4To €cTh PaKTOPhI MOBBIIAOLIUE 3TOT 10KA3ATENb.

OmnpeneneHo, 4TO paguyChl 30H CMATHS U TPELIMHOOOPA30BAaHUS MPSIMO
OPONOPIMOHAIBHBl IUIOTHOCTH 3apsiia W KO3(PQPUIMEHTY YUYUTHIBAIOLIETO
OTHOCHUTEJIbHYIO  paboOTOCIIOCOOHOCTh  B3pbIBUATHIX  BemecTB. Ha  ocHoBe
NPOBEACHHOTO aHAJIUTUYECKOIO HCCIENOBaHMUs pa3paboTaHbl palMOHAJIbHbIE
napaMeTpbl 3a)KaToW cpeabl NMUPaMHUAAIbHOW (OpPMBI MpU IPOOJIEHUU TOPHBIX
HOpOJ B3PHIBOM INIYPOBBIX 3aps/iOB B3pbIBUATHIX BemiecTB. Pa3paborana
METOJIMKAa pacyeTa IMapaMeTpoB NUPAMHUIAIBHOIO BpyOda C KOMIIEHCALMOHHBIM
LIIYpOM YYWTBHIBAKOWIAs] NPOYHOCTh M BA3ZKOCTH TOPHBIX MOPOJ, a TaKXKe
KOA(h(DHUIMEHT, YUYUTHIBAIOMUNA OTHOCUTEIBHYIO MOITHOCTH (paboTOCIIOCOOHOCTH)
HCIIOJIb3yeMOI0 B3pBIBUATOTO BellecTBa. Paspaborana pacuerHas dopmyna s
OIPEIEIICHNS] PACCTOSTHUS MEXAY 3apsyKaeMbIM U KOMIIEHCALIMOHHBIM LTy PaMHU.

OnTuMalibHOE KOJIMYECTBO BPYOOBBIX IIMYPOB HEOOXOJUMO OMNPEACINSTH C
Y4€TOM TOPHO-T€OJOTMYECKNX, TOPHOTEXHHYECKHX CBOWCTB TOPHBIX IOPOJ,

JMAMETPOB MIMTYPOB, a TAKKE APYTUX (HaKTOPOB.
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