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B xuure pacemaTpHBaloTcA BONPOCH NJAOTHHOCTPOEHNA Ha TpHMepe
KOHKPeTHHX OOLEKTOB (OCHOBHMIX CPeAHEASHATCKHX THApPOY3aoB). Onm-
Calbl NpHPOAHME YCAOBHA H CHENAHA CHCTEMATH3AUHA THAPOYSNOB MO TH-
naM NJAOTHH, NAHW OCHOBHBIC NMOJIOXKEHHA PACYETa W KOHCTPYHpPOBAHMA.
Anannsnpylotca oTnenbHme owHGKH, AOMYLIEHHWE NPH CTPOHTEJILCTBE
THAPOY3JI0B.

PaccMoTpeno Bospefienne KAMEHHOHaGPOCHLIX NAOTHH cnocoGoM Ha-
npapaeHHoro B3pwBa. JlaeTca awann3 COCTOSIHMA GCTECTBEHHBIX KaMeH-
HHX 3aBajfOB HA OPHHEIX PEKaX H OCBEUIEHLl BONPOCH OCBETACHHA BOIAM
Ha TOPHBX peKax ¢ HeGO/BLWHMH PACXOAAMH ¢ MOMOLULIO (QHALTPYIOULEX
IJIOTHH.

Kunra paccunrana Ha HHIKeHePOB-THAPOTEXHHKOB, paboTAOIWHX B 06-
JAACTH NPOEKTHPOBAHHA, CTPOHTENLCTBA H SKCOAYATAUMH NAOTHHHEX rHI-
POY3a0B. : A i ;

Cneypedaktop xandudar Texnudeckux HAYK
doyent K. AHIBIJTORB
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'BBEJEHHE

B pemenusix XXIV cnesna KIICC yaenserca 6oablioe BHHMaHHE
paspaGoTke mpoGaeM BoAooGecneueHHOCTH OrpoOMHBIX reor apuue-
ckux Tepputopuii. OnHON H3 TaKMX TeppPHTOpHH sBaseTca LpenHAsn
Asus, npoctupatpomascsa ot Kacnufickoro Mops Ha 3anaje 10 Capui-
Koabckoro # Kokmaan-Tayckoro xpeGToB Ha BOCTOKe, OT XpeGTOB
Fuuaykywa Ha lore Ao TyprafickHX BOPOT Ha CeBepe. B npenenax
paccMaTpPHBAEMOro perioHa HaxoaaTcs GacceHknl pex Amynapbs,
Cupnapbu, Uy, Taanaca, Capeicy H pafla MeJKHX OeCCTOUHBIX' pekK.

Cpenusis Asus u Kasaxcran npeicrasnsioT co60i BecbMa IleH-
HYIO, ¢ TOYKH 3peHHs arposkoHoMukH, yacte CCCP. Sra TeppuTopHA
ABASIETCH OJHHM H2 OCHOBHBIX paiiOHOB OpoluaeMoro 3eMJedefHd,
GAaronpHSATHEIM [/ NPOH3PACTAHHA MHOTHX TEMJIOMIOOHBBIX Ky/b-
TYp, B TOM uHC/le XJOMYaTHHKa, pHca, BHHOrpaja, MJoAOBbIX, HHT-
PYCOBBIX, CaXapHOH CBEKJBI H JP.

PacemaTtpuBaeMas TeppPHTOPHSA NMpeAcTaBaseT cOGOH, B OCHOBHOM,
o6upnyio chaabopacuiieHeHHYIO PABHHHY, WHPOKHMH YCTyNaMH
CIYCKAIOULYIOCs ¢ BOCTOKA Ha 3anal K KacmHiicKOMy H Apanbckomy
mopsim. Topul sanuMaior okoao 20% Beeit nuoulauy.

Cpennss Asus OTHOCHTCA K 30He odeHb cjaboi ecTecTBeHHOI
yeaaxHennocti. Ha Goablieil yacTh TEPPHTOPHH HCNAapeHHE MpeBbi-
mwaeT nocrynJjende shaard. 'ojloBble OCafilkKH B PaBHHHHBIX 4acTaX
yacto He nocturaior 200 MM M BbIMALAIOT NPEHMYULECTBEHHO 3HMOI,
YTO leNaeT BO3MOMKHBIM 3eMJelesHe TOJbKO B YCJHOBHAX HCKYCCT-
BEHHOrO OpOLIeHHs!, 38 HCK/AlOYeHHeM He0OJbLIOA TOPHOH 4acTH, no-
ayobecneueHHON ocaaKaMH.

OrpoMusle TeppHTOpHH nycThinb KuisbinikymoB, Kapakymoe, naa-
To YeThiopT H Bernakiaana MCNoJb3yIOTCS TOJNbKO KAaK eCTecTBeHHbie
nacTOHlla ¢ APKO BhipaKeHHOiH cesonHocTblo. OpoluieHHe 3acyuuin-
BLIX 3eMeJib, MOMHMO PAa3BHTHA 3eMJelle/Hd, CaA0BOACTBA H BHHO-
rpajapcTBa, MOMOMKET CO3J4aHHI0 HalAeHKHOH KOPMOBOH 6a3bl HHUBOT-
HOBOIACTRA, YTO TaK:Ke ABJSAETCS OAHOH H3 BaXKHBIX XO3AHCTBEHHBIX
sajau.
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Haanune nonesnvix HCKOMaeMmbiX B JAHHOM pafioHe (uepHble H
BETHEIE METAJILl, He(Th, a3, KaMeHHBIH YroJab, cepa, MHpaGHJIHT
H T. J.) ABASIeTCS OCHOBOM AaJbHelllero pasBHTHH BeeX BHAOB HH-
AYCTpHH Kak AoObiBatolleil, Tak H nepepadaTbhiBalouiei,

OnaHaKko pasBHTHE NMPOMBILLIEHHOCTH BO3MOMHO TOJBKO NpH JO-
CTaTOYHOM BojooGecneyeHHH,

HecMmoTtpsa na orHocuTenbHo HeGoablioii cTok, pekn Cpenneir
Aaun, ocobeHHO B ropHOH 4acTH, HMeloT GOJblUHe YVKJIOHB H 00Ja-
AT BECOMBIMH THApPOSHEPTOpECYpCaMH,

Takum obpasom, BofHOE XO3ANCTBO MOJKHO cnocofCcTBOBATL pe-
[IEHHIO LeJoro psajila HHAYCTPHANBHO-ArPAPHLIX 34144,

[To coBpeMeHHOH H3YUEHHOCTH NOBEPXHOCTHHIE BOJHBIE pecypchl
paccMaTpHBAEMOro paHOHA MOTYT ObITh OXapakTepH30BaHbl CAeldylo-
LIHMH LIH(ppaMH:

bacceiin p. AmynapoH — 79,1 xm3/ron
Bacceitn p. Coippapbu — 35,6 kM3frox
Bacceiin p. Uy — 3,8 um®frog
Baccefin pex Tanaca u Acca— 2,1 km3/rog
Baccefin o03. HcchiKKyab — 3,3 xkm3/ron
Bacceiin pexk Cesepuoro

[Tpnapanes — 1,1 xm®frog

®opmHpoBaHHe cToKa pek Cpenneli A3 coCpefoTOYEHO B TOp-
HBIX paHOHax. PaBHHHHBle Y4YaCTKH XapaKTepH3YIOTCH HHYTOMHBIM
KOJIHYECTBOM o©OCajKoB H Ooublioil ¢uabTpauneli H HcmapeHHeM,
a Takie pasbopoM BOALI Ha opolleHHe H oOBOAHEHHE 3eMelb, IO-
STOMY OHH CTAHOBATCA 06/1ACTLIO pacCeHBAHHA CTOKA,

A uakuit crok pex CpenHeit A3un (opMHpPYeTcss ¢ NOMOILIBIO:
4) TasHHA Ce30HHBIX CHeroB; 6) TasiHHA BEYHBLIX CHEroB H JIeJIHHKOB;
B) JOMKAEeH H JIHBHEH, I') BbIKJHHHBAHHA TFPYHTOBBIX BOJ.

B naunGonee kpynHele pekd (Amynapsio, Ceipapeio, 3apadinan,
Unpuuk H Ap.) BoAa MOCTYOAeT BCeMH NepedHCAeHHEIMH crnocofamH,
OJIHAKO, OCHOBHad pOJdb B HX [HTAHHHM NPHHALNEHKHT CHEroTasaHHIO
B ropax.

B cpennem Aas BCeX peKk TasAHHe CHera JaeT nmHTaHHe Ha 90—
60%, seanukos — 159, noxaeroe nutanne cocrapaser — 10—209,
rpyutossie Boasl okono 10—209% roposoro croka.

JIGIHHKOBBIH CTOK KOHLUEHTPHpPYeETCs B HioJle — aBrycre M ygac-
THUHO B ceHTabGpe. CHeroBoii naBofoK NMPOXOAHT B MapTe — HIOJe,
Korja pekamu BeiHOcHTCA oT 60 no 809 roaoeoro croka.

K pome ce3oHHOIl HepaBHOMepHOCTH cTOKa pek Habmiogaercs
yepejloBaHie pALoB MAaJOBOAHEIX H MHOTOBOJAHBIX JIeT.

Ctok cambiXx KpynHeix pek Cpeanelt Azun (AMyzapen u Ceip-
JapbH) B HacTOfAllee BpeMsi HCNOAb3yeTcsi JAd OpolleHHs cleaylo-
iwHmM obpasom: nepBoil — Ha 25Y%, Bropoit —Ha 809 nas ronma
cpennell obecneyeHHoctH. Croxk OoabliMHcTBA peK TypKMeHHH
(Atpex, Tempmen, Myprab), a Takke pex Japadman, Kamkagapbsu
H ocobGeHHo Heboablux pevex Pepranckoit nosauw (AxGypa, Apa-
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Ban, Heopaitipam, laxumapnan, Cox, Hcapa w ap.) noutn noa-
HOCThIO paszbupaeTcs Ha opolicude; HeGonbiloil cGpoc HabnogaeTca
TONBKO B NepHOJ NPOXOMAeHHA 0c000 MHOMOBOJHLIX NABOJAKOB, NpPH-
yeM cOpocHble pacxoibl, KaK NPaBH/O, He AOXOAAT A0 IapHOM pexH,
TepAfick B pasjHBax H osepax (Hanpumep p. 3apadman ) win pac-
npejenssch Mo KaHajaMm XBOCTOBHX cHcrem (peku Myprab u Te-
JKeH) .

BojaonocHoCTh BCeX YKa3aHHLIX pexk no roAy cpeaneit BogooGec-
NeYeHHOCTH ABAAETCA HeJOCTATOYHOR IJAf HYXJI HAPOAHOro XO3fH-
CTBA, MOITOMY BONPOCH MOBLILIEHHs BoAo0oOecneueHHOCTH BOJO03a-
Gopa Ha 3THX peKax CTOAT OCTPO.

[lepepacnpenenenne cTOKa PeK B COOTBETCTBHH € MOTPeOHOCTBIO
CEJILCKOTrO XO3MIHCTBA M NPOMBILIJEHHOCTH BO3MOMHO TOJBKO NYyTeM
yCTPOHCTBA pfAjla BOAOXPaHHAHIL, obecneyHBalOUHX MHOTOJETHEE
peryiHpoBanHe CToKa,

C stoit neabio na tepputopuu Cpeaneit Azun u HOxuoro Kazax-
CTaHa MOCTPOEHO H HAMEYAeTCHd K CTPOHTENLCTBY PAL KPYNHBIX MJ0-
THHHBEIX THAPOY3JOB.

HEPET-IEHB OCHOBHBIX MJIOTHHHLIX THAPOY3a0B, CO3JAlOMWHX BOMAO-
XPaHHJHILA, C OCHOBHBIMH TNapaMeTpaMH eMKoCTeHd NPHBOAHTCA B
taba. 1.

[Mpuuateie XXIV cvezgom KIICC [IHpekTHBHE no AEBATOMY ndA-
THAETHEMY MJaHy PasBHTHA HAPOJAHOro X03AHCTBAa MOCTABHAH OJH-
JafilliHe KOHKpeTHble 3ajaauH mnepen ruapoctpoutenamu Cpenueit
Aszun,

Fupporexuuyeckoe crpoutenbcTBo B YabGexckoit CCP onpene-
AfeTcA KPYNMHBIMH 3ajaYaMH MO BBOJY HOBLIX OpoLIaeMbiX 3eMelnb
B Kapwnuckoit 1 lononunodt crenax, CypxaHn-lllepaGanckoit monnHe
n Kapakannakckoit ACCP. HanGonee KpynHEIMH 0GbeKTaMH IIJIOTH-
HOCTPOEHHS B COCTaBe BOJOXO3AHCTBEHHOIO CTPOHTENbCTBA SBJAIOT-
csi Yapeakckas I'SC, TwosMyloHCKHI rHapoysea H ARIHKaHCKoOe
BOJLOX paHHAHILLE.

B Kasaxcrane Gyler saBeplueHO CTpOHTenbcTBO Kanuaraickoi
I'3C u ceneszalHTHON MAOTHHE Ha p. Manaa Aamaarunka.

Ha p. Hapeine B Kupruackoii CCP Gyner npoaosaxeHo CTpoH-
tenbeTBo Toktoryabckoit [2C. CoopysenHe 3TOH MIOTHHL CBA3aHO
¢ HeoGXOAHMOCTBLIO pelieHHs BechbMa CJOMKHBIX TeXHHYECKHX npob-
Jgem, o6yCAOBJeHHBIX BBICOKOH CeHCMHYHOCTBIO padioHa H HeOnaro-
NPHATHEIMH TeOJOTHYECKHMH YCIOBHAMH.

B nesaToll mATHNeTKe HaMeuaeTcs HavyaTh CTPOHMTENBCTBO CJe-
Ayiollel crynend B Kackale HapwiHckux rulposiekTpocTaHlUHi —
Kypyncaiickoit '3C mownocteio 500 Thic. KBT.

¥Y#e BBefleHsl B AelicTBHe neppuie arperatel Hypexckoi I'2C —
MOlLHeHWwel rugposnektpocranuul B Cpefneii Asud, HMeioUuleH ca-
MY GOJLILYI0O B MHpe KaMeHHO-3eMJSHYIO NJOTHHY BelcoToH 310 M.

Boapiune rupporexHHueckye paboThl MO OPOLIEHHIO NaXOTHBIX
3eMeNb H OOBOJHEHHIO HOJKHBI ObTb BuinonHeHsl B TamHKCKOI,
Typkmenckoit 1 Kuprusckoit CCP.



Tabauya 1
OcnosHue NapaMeTpsl MAOTHHHBIX THAPOY3J0E

Ellll-l:ﬂ-l::‘fl'b;
HauMenonayue Hanmenon agme H‘]’E::ﬂﬂ' giibiic gﬁﬁiy:q
BOROTOKA BOAOX PAHHANILA P e fon ID Siiing
Had H4HA
1 2 3 4 5 6
Baccefin p. AMyaapen
p. Baxm Hypekckoe Ce30HHOe 10,5 4,5 | erpoutca
lonosnofi rHapoy3aen - — — 11 e
Poryuckoe mHorovier. | 11,8 8,6 | mpoekr.
Bafinaaunckoe —_ 0,22| 02 | 1968 r.
p. [anmxk Pymwanckoe ce30HHoe 55 | 4,1 | npoekr.
HawrnasymeKoe » 17,6 | 10,2 »
p. Amynapes | BepxueamyaapsuHcKoe muoroser. | 152 | 11,4 | npoexr.
Cazanakckoe CE30HHOe 5,6 4,0 »
TwamyoHcKoe ! 7.3 | 51 | crpontcs
KuizslianKcKoe -- 0,08| 0,03
p. Kagup- Paumutanckoe MHOTOJIET. 3,5 2,57 | npoekr.
HHTaH Borpkerasuckoe CE30HHOE 0,78| 0,58 ;)
Cucrema Kap- | Taaumapamanckoe » 1,27 11 »
IIHHCKOrO [Llopcafickoe » 2,0 1,69 »
MArHCTPaNb-
HOTO KaHaJa
Cherema Amy- | Kyiomasapckoe CE30HHOR 1,5 — | 1965 r,
Byxapckoro '
KaHaja
Cuerema 3HHTCKOE ce3oHHOoe 50 | 3,0 | npoexr.
Kapakymcko- | Xaysxanckoe » 1,6 1,6 »
ro Kauanaa Konerparckoe » 0,55 0,52 »
Hanatusckoe » 045| 04 »
Baccefin p. Cupaapen
p. Hapumn Toxroryasckoe muoroer. | 19,5 | 14,0 | erpourca
Kypyncaiickoe - - — | npoexr.
Yugypranckuit ruapoysen — — — | 1963 r.
p. Coipaapss Kalipakkymcroe cesoHHoe 4,161 2,6 | 1956 r,
Dapxanckuit ruapoysea —_ - — 1948 r.
Hapnapuuckoe MHOTO/IET, 5,7 4,7 | 1964 r,
p. UYnpung Hapeakckoe MHOTOJIET. 2,0 1,6 | crpoutes
p. Aurpen AxaHrapanckoe cezonnoe | 0,326 | 0,309 | crpourcs
TwaGyryackoe cesondoe | 0,250 0,224 | 1962 r.
p. Kapanapes | Angnxanckoe MHOTOJIET. 1,75 CTPOHTCA
p. AxGypa [Tananckoe MHOTOQJIET, 0,26| 024
p. Cox Coxckoe MHOTOJIET, 0,3 | 0,26| npoekr.
p. Kacancait | Kacancaiickoe muoroser. | 0,535 0,525 | npoekr.
p. Cansap Jxu3aKcKoe cezounoe | 0,09 | 0,088 | pexoncrp.
: 1967 r.
p. Kypacait | Kupkugaickoe muoroner. | 0,218] 0,215| 1964 r,
]



[[upokyio nporpaMMmy THAPOTEXHHYECKOTO CTPOHTENBbCTBA, HaMe-
gyenuyio JupektHBamMu XXIV cweagma KIICC, neo6xoaumo ocyuie-
CTBJAATH HCXOAA H3 TpeGoBaHHA MAaKCHMAaJbHOrO NOBBILIEHHS 3¢-
(PeKTHBHOCTH KaMHTAJNOBJOXeHHHA, ITo Ao/mkHO OhiThb obecneueHo
3a cyeT LIHPOKOTrO HCNOJb30BAHHA HOBEHIIHX JOCTHXXEHHH Hay4HO-
TeXHHYECKOro nporpecca, NMOBHILEHHA YPOBHSI NPOeKTHPOBAaHHA, Op-
raHH3allHH CTPOHTEeJNbCTBA H TEXHOJOTHH NPOH3BOACTBa paGoT npH
BCECTOPOHHEM HCIOJb30BAHHH NMEepeioBOro MpOH3BOACTBEHHOrO OMNbI-
Ta CTPOHTEJNLCTBA ¥ HAaC H 3a pybemom.

[uapoTexHHyeckoii Hayke NpeACTOHT B KpaTuadluil cpok pe-
UHTL HOBbIE CJ0XKHBbIE Npob/ieMbl, BOSHHKIIHE B CBA3H C Ka4ecTBeH-
HBIMH H3MeHEeHHSIMH B NPHPOAHBLIX YCJOBHAX CT]]EIHTE.I'!LCTBE H na-
paMeTpax rHIApPOY3JOB, -

B yacrHoCTH, AoAXHEI OBITE JMOBE/leHbl A0 BO3MOMKHOCTH Npak-
THYECKOTr0 HCMOJbL30BAHHA HayyHble HCCJAEJO0BaHHA, CBA3AHHBLIE C CO-
Opy#eHHeM BBICOKHX OeTOHHBIX NJAOTHH H MJOTHH H3 MeCcTHHIX Ma-
TepHaJIOB B FOPHBIX paHOHaX NMPH BHICOKOH CefCMHYHOCTH.

HanbHefimee pasBHTHe NOJAHBI MOJAYYHTB MeTOOBl HCKYCCTBEH-
HOrO YyJAYyulleHHS OCHOBAHHH T'HAPOTEXHHYECKHX COOpYXeHHH, Ha-
npasjeHHble Ha NpHIaHHe UM HeoOXOILHMBIX TeXHHYECKHX Xapakre-
PHCTHK H mo3soafionine GoJiblle HCNOJL30BATh CBOHCTBA CKaJbHBIX
OCHOBAHHH, BOBJeKasa HX B paloTy COOPYHeHHH.

Iaa pemenns safay, NOCTAaBIEHHBIX NMapTHel nepeji rHApPOCTPOH-
TeJAMH, IPH NPOEKTHPOBaHHH HeoOGXO[HMO NMPOABAATEL GoJbille TBOP-
YeCKOH HHHIHATHBBI, OTOHTH OT psAfa TPaJHUHOHHBLIX, HO HENOCTa-
TOUHO 3t (PeKTHBHBIX KOHCTPYKTHBHBHIX pelueHuii, Gojee TULATeNbHO
H rayboKO H3y4aTb NMPHPOAHBIE YCJOBHS CTPOHTENLCTBA H HCKJIO-
YyaTh OWHOKH B onpefeseHHH TeXHHYECKHX XapaKTepHCTHK OCHOBA-
HHI, B OleHKe BHelUHHX (aKTOPOB, BO3JEHCTBYIOLIHX HA COOpY-
KeHHe,

DxonomMuueckana 3p(PeKTHBHOCTE H JOJTOBEYHOCTL BOJAOXPaHH-
JHIHEIX THAPOY3/J0B BO MHOMOM 3aBHCAT OT palHOHAJALHOrO THIA
MJIOTHHBI,

[IpHHHMana Bo BHHMaHHe WIHPOKHI pasMax, pa3sHOCTOPOHHOCTb
naotHHocTpoeHuA B CpenHeflt A3HH H, B CBA3H C 3THM, HAKOMJIEHHBIH
OMBIT CTPOHTENBCTBA H NMPOEKTHPOBAHHA, B HacToAlled paboTte as-
TOPBl JaJdH CHCTEMATH3aLHIO MJIOTHHHBIX THAPOY3Ja0B, 0GOCLHE HX
KOHCTPYKIHIO H pacueT, AKUEHTHPOBAB BHHMaHHe HAa HEKOTOpHL®
OCOOEHHOCTAX KaMJA0ro COOpYIKeHHs,

* L]

3HAUHTENbHEIH BKJA4J B THAPOTeXHHUYECKYI0 HAYKY BHeCJH
M. M. I'ppmnn, H. H. Macaor, B. C. 3pucros, H. I1. Posasos,
C. T. Antynun, K. ®. ApraMoHOB H Apyrue yueHble.

B 1964 r. Gmaa wum3nana modorpadma C. T. Aaryuuua «Bo-
Ao3abopHEle y3JIbl H BOLOXPAHHJIHLIA», B KOTOPOH ONHCHIBAMHCH
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cpelHeasHaTCKHe IJOTHHHEIE THAPOYSJE, PacCMOTPEHEl BONPOCH
3auJeHHs BOAOXPAHH/INIL H PasMBIBOB HUIKHUX Gbedos. :

B nactosen patore pycaodopMHpYIONLHE NpOIecch, HaulealuiHe
IWIHPOKOe OCBellleHHe B BhlllleyKa3aHHOM TPYyIe, He paccMaTpPHBAKOT-
CH, aBTOPHE NOAPOCHO OCBETHJAH BONMPOCH KOHCTPYHPOBAHHA H pac-
YeTa NJOTHH, KAK OCHOBHBIX 3JIEMEHTOB THAPOY3JI0OB B CBETe COBpe-
MEHHBLIX NpeacTaBieHHii H TeXHHYECKHX pelleHHH.

Beenenne, ra. 1, § 1, 4 (a), 5 (a, 6); ra. II, § 1 (a) nanucanm
AOKTOpOM TexHHYecKHX Hayk, npodeccopom K. K. KasakGaepniM.

Fa. 1,§2 (r,m, x 3, u),ra. I, §1 (n),§2 (3, 6), rn. I, § 4
HAMHCAHBE KaHAHAATOM TexHuueckux Hayk H. P. XampaeBmMm,

In.1,§2 (a, 6,8,8,K),3,4 (6,8, 7),5 (B); To1. 11, § 1, 2, ron: T1IL.
§ 1, 2, 3, 5 nanucauel Kanaugatom texHuueckux nayxk B. I, Iuano-
BBIM.

ApTtopul Gaarogapupl uHxeunepam P. B. Iuanopoit u B. B. Ecn-
MOBHY, OKazaBWHM OOAblUYI0 MOMOWb B noafope MaTepHaJoOB AJH
KHHIH,



FJTABA I

MJAOTHHBI H3 MECTHBIX MATEPHAJIOB.
KAMEHHO-HABPOCHBIE
H KAMEHHO-3EMJISIHBIE MJIOTHHBI

§ 1. KOHCTPYKLLHA H PACHET

OAHHM H3 SKOHOMHYHLIX BHAOB NJIOTHH, B OCOGEHHOCTH B YyC=
JIOBHAX CJOMHOH HOCTAaBKH CTPOAMaTepHanoB, ABAAETCA COOpyHe-
HHE MJOTHH H3 MEeCcTHBIX MaTepHanoB. YcioBHa obecnevyeHHa ycToM-
YHBOCTH HX TIPH MHHHMaJbHOM oO0beéMe KaaiakH oO0ycJoBaHBaOT
HCMONb30BaHHe KaMeHHOH HaGpOCKH B KauecTBe TeJa MJOTHHE B CO-
YETAHHH C Pa3JHYHBIMH NPOTHBO(PHALTPAUHOHHLIMH KOHCTPYKILHSIMH.
ITo cToumocTH KaMeHHO-HaGpOCHbIe MJIOTHHBl YCNEIIHO KOHKYPHDYIOT
C AXMYPHBIMH THMaMH OeTOHHLIX NAOTHH. [loaoXxHTenbHOH uepToOf
TAKHX MJOTHH ABJAETCA BOIMOMHOCTE NO3TANHOIO BO3BEJACHHA H MO-
C/AeAYIOUero HapaluHBaHHA.

[InoTHHB M3 KaMeHHbBIX MaTepHaJoB MOryT ObITh KaMeHHO-HA-
OpOCHBIMH H KaMeHHO-3eMJAHBIMH.

Kamenno-naGpocHoOll MJOTHHON ciefyeT HasbiBaTh MJOTHHY, BbI-
NOJHEHHYIO H3 KaMH#, OTCHIMAHHOrO NMHOHEPHO SIpycaMH TOJ OTKOC,.
CO3/laHHYI0 MYTEM eCTeCTBeHHOro oOpylleHHA CKaJbHOIO OTKOCA HJH
o6pyLIeHHA ero NyTeMm B3pbiBa.

Kamenno-zemasHofi naoTHHO cielyeT Ha3bIBATbh MJOTHHY, BBbI-
MOJHEHHYIO H3 HAOPOCKH KaMHA B COYETaAHHH C rpaBeJIHCTO-rajeyHH-
KOBBIMH TPYHTaMH.

Kamenno-naGpocHble H KaMeHHO-3eMJSIHBIE NAOTHHLI COCTOAT H3
CJeYIOLHX 3JIEMEHTOB:

a) ynopHOTO MacCHBa B MJIOTHHAX € IKpaHOM H GOKOBBLIX NpPH3M
B NMJAOTHHAX ¢ AAPOM,

6) NpOTHBOQHIBLTPALHOHHLIX YacTell MAIOTHHBI, o6ecneyHBaIoLIHX
€€ BOJAOHENDPOHHUAEMOCTD.

YNopHBIAE MaccHB H OOKOBBIe NPH3MLI CONPOTHBAAIOTCHA CIABH-
ralouiuM cuaam, JeilcTBYIOUWIHM Ha NJAOTHHY, a ee BOJOHENpOHHILAe-
MOCTb JIOCTHraeTcs:

4) 3KpaHOM Ha BepXoBOM OTKOCE HJAH B mpefefiax BepXoBOro
KJAHHA,;

6) anpoM, pacnooMeHHLIM UeHTPaJbHO MO OCH TJIOTHHBI, HJIH
co cnaGblM HAK/MIOHOM B CTOPOHY BePXOBOi YIOPHOH MPH3MBIL.
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s sKpaHOB HJH Aflep, KaK NPaBHJIO, HCMOJb3YIOTCH TVIHHHCTHIe
‘KapbepHble TPYHTHL

[1n10THHE! ¢ NeHTPaJBHEIM AAPOM IO YCAOBHAM CONPAMKEHHA ¢ oc-
HOBaHHEM MOTYT HMEThb H3JIOM B npodune, a AJs pa3BHTHA rpalHeH-
Ta HANopa Mo KOHTAKTY ANPO-OCHOBAHHe MOMeT ObITh YIIHPEeHHBLIM
o nojJollBe.

B nioTHHax ¢ sKpaHOM YNMOPHHIA MAacCHB MOJHOCTHID Y4acTBYeT
'B COMPOTHBJIEHHH CIBHTalOLIHM CHJIAM, a B MJOTHHAX C ALpPOM —
‘“TOJILKO HH30BafA MpH3Ma,

B ycnoBHAX sHaYHTeNBHON CcefCMHYHOCTH HaHOoJbliHe omace-
'HHSl BbI3bBIBAET BOJOHENpPOHHIlAeMAs 4YacTh, BLINOJHAEMAas H3 TJIHHH-
‘cTBIX TpyHTOB. [losTOMy npH CTpOHTe/NLCTBE B CeifiCMHYECKH aKTHB-
'HBIX pafoHax MpeanoyYTeHHe cAeflyeT OTAaBaTh NAOTHHAM C SAPOM.
Kpome Toro, njotHHa ¢ ajpom oGecneyHBaeT Jyuylliee COMpAMKeHHe
C KpyThiMH GeperoBbIMH CKJOHAMH.

Kaxanplii u3 sneMeHTOB npoguis NJAOTHHEI ONpejesseTcs Ha oc-
HOBE pACYETOB, BHOCH B HHX KODPEKTHBLI MO ONBITY SKCHJAyaTallHH
fIOCTPOEHHBIX COOPYHEHHH B COOTBETCTBHH C BBICOTOMN, THIOM H Treo-
JTOTHYECKHMH YCJAOBHAMH CTBOpA IJIOTHHBI.

KpyTHsHa OTKOCOB npoH/is KaMeHHO-HAOGPOCHBIX H KaMeHHO-
‘8eMJIAHBIX NJIOTHH NPHHHMAaeTcs, Kak NpaBHAO, paBHOH yray ecre-
CTBEHHOTO OTKOCA KaMH#A, OTchinaeMoro B HaGpocky. Bennuuna sto-
TO yria 3aBHCHT OT pasMepoB OTAeNbHEIX KaMHef, CTeneHH OIHO-
'POOHOCTH H TLATENBHOCTH ynaoTHeHHA Habpocku. B cpemHem yroa
'€CTECTBEHHOr0 0TKOca HabGpockH cocraBiasier 37°—38°, ueMy cooT-
BeTCTByeT sanomeHHe otkoca |:1,3. Yepez 20—30 M mo BmicoTe
OTKOCA YCTpPaHBalOTCA OepMbl, € NMOMOULBIO KOTOPHIX OTKOCY MpH-
naercs ofllee 3ajoXeHHe, 0OYC/OBJEHHOE CTAaTHCTHYECKHM pac-
HETOM. :

[Tpu pacyerax yCTOHUYHBOCTH OTKOCOB NPHMEHSIOTCA METOMABI, OC=
'HOBAHHbLIE Ha YCJOBHH PaBHOBECHA 3JIEMEHTAPHLIX OTCEKOB HJH OT-
KOCa B LIeJIOM.

Cpean MHOrOYHCIEHHBIX METOMOB pacyeTa YCTOHYHBOCTH OTKOCOB
HaHbosee ynoTpedHTENbBHE ClelyIOUHe:

a) Meroj KpYrJAOUHAHHAPHYECKHX TNOBEPXHOCTeH CKOJbIKeHHH;

METOJ cABHraeMblx 6JIOKOB, B KOTOPOM GOKOBbIe NMPH3MEI pac-
'‘CMaTPHBAIOTCA KaK NOANOPHLIE CTeHKH, YAepKHBaOUHe AAPO INJO-
THHBI;

B) METOJ NJOCKHX JJOMaHHBEIX NOBepXHOCTe,

BosmoxHbl Kak aHalHTHYeCKHe, Tak H rpadHueckHe peleHHS,
EGTF{)HE nopoOGHO paccMaTPHBAKTCA B CHeUHaAbHOH JHTepaType.
: epBuiil MEeToJ, MpPHMeHAeTCA NPAaKTHYeCKH BO BCeX pacueTHHIX
cAyyasix, BTOPOH -— B Tex cJy4asX, KOrJa MOMHO MNpeanoJararh,
yTo fipo OyAeT OKaseiBaTh 3aMeTHOe JAaBjeHHe Ha GOKOBHIE MpH3-
Mbl. TpeTHil MeTOL HCNOJb3YyeTCs B CJyyae, ecH OTKOC CJOMKEH M3
MAaTePHANOB C PA3JHUHBIMH CBOHCTRBAMH, HJIH B OCHOBAHHH IJIOTHHBI
JIEXHT TOHKHA ¢aof caaboro rpyHTa.

B HexoTOphIX cayuasx MOKeT OKasaTbCsa LenecoobpasHBIM pac-
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YeT No BceM TpeM MeroaaM. OnpenensaiouwluM Gylder cayual ¢ MHHH-
ManbHEIM Ko3dduuHeHTOM 3anaca.

Pacuer ycTOAUHBOCTH OTKOCOB MO MJIOCKHM JIOMAHHBIM MOBEpX-
HOCTAM CHABHra pekoMeHAYeTCH MNPOH3BOAHTL MO METOAY TOPH30H-
TaabHLIX npoexkuuit (Macaosa-Bepepa).

[Ipn cTpoHTenbcTBE NJOTHH B ceficMHYeCKHX paifloHax, uTo HMeeT
Mecto Ha Bceli Tepputopun Cpeaneit AsuH, HeoOXOAHMO NPOBEPATH
_YCTOHUYHBOCTL OTKOCOB C Y4eTOM ceficMHUecKHX Boafeiicteuil. o ce-
ro BpeMeHd HauboJibllee pacnpocTpPaHEeHHe MPH pacueTe ycTORYH-
BOCTH NpH ceililcMHKe HMeloT cTaTHYeckHe meToinl. OnHako npupone
_Gonee COOTBETCTBYIOT JAMHAMHYECKHE MeTOJbLl pacuera YCTOHYH-
BOCTH.
~ Jas obBocHOBaHHS pa3MepoB NPOTHBOQHILTPAUHOHHEIX 3JeMeH-
TOB NJOTHH H3 MECTHBIX MAaTepHa/OB MPOH3BOAATCA (HABTpPalHOH=
Hele pacyeThl. EcaH TakHe NJAOTHHB CTPOATCA HA HECKANLHOM OCHO-
BaHHH, TO AJfA OGOCHOBAHHA JpPEHaMHBIX MepOonpuATHA H raAyGHH
GeperoBLiX BPe30K OHH AOMNOMHAITCH (PUALTPALHOHHBIMH pacyeTaMH
TOJUH OCHOBAHHA NJAOTHHBEI.

dunbTpaUHOHHBIE pacueThl YCTAHABJHBAIOT YC/AOBHA [BHIKEHHA
(JHABTPALHOHHEIX BOA B IPYHTOBOM 3KpaHe HJAM sAllpe KaMeHHO-3eM-
JISHEIX NJAOTHH, B TOJLle OCHOBAHHA H B 00XOoX nnoTHHLI B Oepe-
rax, mno3poasilorT O6GOCHOBATE pauHOHAaJbHbBle (OpPMBI H pasMepsl
NpoTHBO(UALTPALHOHHEIX KOHCTPYKUHH, a TakKike [IpeHaMHBIX
 YCTpPOHACTB.

: B pacyerax nioTHHB HA (QHALTPALHIO NMOMAJEKAT ONpeae/eHHI0
caeayioulHe napamerpsl (PHABTPALHOHHOTO MOTOKAa B TEJe, OCHOBA-

. HHH 1 GopTax:

a) noaoMeHHe KPHBON [enpeccHH B Tedae NJOTHHB M GopTax;

0) (pHABTPAUHOHHBIH pacXol 4yepe3 TeJQ MJAOTHHBI, B TOJLIE OC-

. HOBaHHS H GopTax,

B) rpajiHeHTsl (HABTPALHOHHOrD MOTOKA B MeCTaX BEIXOMA B
JApeHa)X B HHMHeM Obede H B MeCTax KOHTAKTa FPYHTOB ¢ pPasHbIMH
. €T0 XapaKTepHCTHKaMH.

Pacuetsbl (uabTpauti BLINOAHAIOTCA MO METOAAM, H3J0MKEHHBIM
B CMeuHaJbHOH JHTEpaType, HJAH Ha OCHOBAaHHH HCCJAeJOBAHHH MO
merony DI IA.

PacueTbl ycTOHUHBOCTH OCHOBAaHHSA, 3KpaHa MJAH sApa MpH Jef-
CTBHH Ha HHX QHALTPALUHOHHOrO NMOTOKA CJEAVeT BLINMONHATH:

a) ANA TPYHTOB OCHOBAHHA, HAXOAALUMXCSH B 30HE BOCXOAALLEro
(PHALTPAIIHOHHOrO MOTOKA 3a NMOAOUIBOH HH3QOBOro OTKOCA M He 3a-
IHILEHHBIX (PHABTPOM ApPeHaMa HJAH NPHIPY3KOi.

: 6) Ann OTHeNbHBEIX KOHTAKTOB TPYHTOB OCHOBAHHA H Teaa MJo-
_THHBI C Pa3/HYHLIMH XapaKTepHCTHKaAMH.

PuALTPaUHOHHYIO YCTOHYHBOCTL [PYHTOB OCHOBAaHHA CJelyeT
 IPOBEPATL AAA CAeAYIOLUHX CAay4daes:

a) npH Hecy(p(posHOHHBLIX TPYHTaX — Ha BHINOP MO YCAOBHIO

Jonax < Jon
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0) npu cyddosnoHHEX TpyHTax — Ha yciaosHe cyddoznn
"‘fﬂux i‘;;ﬂﬂ!

rae Jyux —3HauenHe HaHGOJBLIEr0 BLIXOAHOTO IpajfHeHTa;

ji

non — AOMYCTHMBI BBHIXOAHOH rpajHeHT;

7on — JOTIYCTHMBIIl FPAJHEHT N0 YCIOBHAM cydidosum.

PHALTPAUHOHHYIO YCTOHYHBOCTE FPYHTOB OCHOBAHHS H Teja NJo-
THHBI CAELYEeT NpoBepATh:

4) Ha KOHTAKTHBIH BHINOP JAJA TPYHTOB B BOCXOAALIEM MNOTOKE:

0) Ha KOHTAKTHBI{I PasMBIB NpH (PHABTDALHOHHOM NOTOKe, HAY-
leM BAOJE KOHTAKTA;

: B) Ha BbIMLIBAHHE B HHCXOLALIEM MOTOKE, €CJH HMeeTca omac-
HOCTb BLIMBIBAHHSA TPYHTa H3 fiipa WM 3KpaHa B (QHALTPLI.

PUALTPALUHOHHYIO YCTOHUHBOCTE TPYHTOB OCHOBaHHSA, sjpa H
3KpaHa NJOTHHBI CJAeAYET NMPOoBepATh ¢ yueroM noabopa (HABTPOBR
HJH MepexoaHbIX 30H.

Ob6paTHeie GUABLTPLI HAH NEPeXOAHbIe 30HLE B KaMeHHO-3eMJAAHBIX
H HaOpOCHBIX NJOTHHAX SIBJAAITCA OJHHMH M3 OCHOBHBLIX YacTeil
COOpPYEeHHS, OT MPaBHALHOCTH noAbopa H BHINOJHEHHA KOTOPBLIX
3aBHCAT (PHALTPAUHOHHO-cY(P(O3HOHHAA NPOYHOCTE TPYHTOBOTO
3KpaHa HJIH filpa H YCTOHYHBOCTEL MJIOTHHEL,

OGpatubie GuABLTPH npefcTaBAAIOT coGON OTAENbHEIE CJIOH pa3-
HO3EPHHCTREIX FPYHTOB, CONpAraloliie CBA3HbIE 3alllHllaeMble TPYHTHI
(rMHHHCTBIE) SKpaHa HAH SAPAa OT BO3MOMKHOCTH HX MeXaHHYecKoil
cythdosun B Goslee KPYNHO2EPHHCTEIE FPYHTHL.

B oraHuHe oT MHOrocnoiiuelx o6paTHBIX (GHALTPOB NepexoiHble
30HBl COCTOAT H3 PAa3HO3EPHHCTLIX TPYHTOB B BHIe OJHOro HOCTa-
TOYHO MOLIHOTO CJIOH,

Has oGpatHeiX (PHABTPOB HCMOJAB3YIOTCH MPOMBITHIE H OTCOPTH-
POBAaHHLIE IECYAHO-PABEJNHCTHIE M TrajJeYHHKOBhIE TPYHTBI HJH
uieGeHb. :

Jas nepexonmelx 30H MOTYT OHITH HCIOJL30BAaHEI KaphepHhle
TPYHTB! TpeOyeMoro ecTeCTBEHHOrD cocTaBa HJH nocjae oGorauleHus
HX ¢ AobaBfieHHeM He[NOCTAlIMHX HJIH yiajeHHeM H30LITOYHEIX
(ppakumii. B uennx ynpoluenus npouseolcrea paGoT u yielleBJeHust
CTOHMOCTH CTPOHTENbCTBA MAOTHHBLI, HeoOXOJAWMO BO BCEX CJAyuanx
paccMOTpPeTh BO3MOMKHOCTb HCNOJAb30BAHHS MaTepHala Kapbepos,
HMEIOLWHXCA B pafdoHe CTPOHTeNbCTBA OJA BLINOJAHEHHS Mepexoj-
HbIX 30H.

Hna ycrpoifictea o6paTHeix (GUALTPOE AOAMHB NPHMEHATHCH
JMHUIb HECBSA3HbLIE eCTeCTBeHHble HJH HCKYCCTBEHHO NPHIOTOBAEHHBLIE
MaTepHaabl M3 TEEPALIX KAMEHHEIX MOPOX, He COLep:KAUIHX BOIO-
pPAcCTBOPHMBIX COJIed.

EcTecTBeHHble MAHM HCKYCCTBEHHO MOJYUYaeMble NECKH JOJMHLI
COCTOSAATh H3 TBEpPABIX H MVIOTHBIX MOPOJ: MOJEeBOro linata, KeBaplua
HJAH HX cMecH. ['paBHii, rajeyHHK H leGeHHCTLIE TPYHTH AOJAMKHLI
OBITE H3 TBEPIBIX, NJOTHBEIX, MOPO3OCTOHKHX NOPOM, He MOAAAIHX-

=
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cfl BHIBETPHBAHHIO H BHILenaunsaHHio. [Ipenen npoyHoCTH KameH-
HBIX TIOPOJL TIPH CXAaTHH AAs ycTpoiicTBa oOpaTHLIX (PHALTPOR 10J-
#eH OeTe He menee 300 kr/em?. [lpm ucnblTawHH HAa MOPO3OCTOMH-
KOCTh OHH JOJKHBl BLiAep#HBaTh He MeHee 50 IHMKNOB 3aMopanH-
BaHHA W OTTAHBaHHSA NpH Temnepatype =17°, mpu sToM norepd
B Bece He J0JKHa npeBuiaTth 5%. ;

O6paTthsle (HALTPE A0JKHB YIOBAETBOPATE CAEAYIOWHM Tpebo-
BAHHAM:

1. Boponponuiaemocts obpaTtHoro ¢GHABTpa HoJXKHA OHITH BO
MHOro pas 0oJblle BOJONPOHHUAEMOCTH (CYIVIHHHCTOrO) SKpaHa
HIH Anpa.

2. I'panynoMeTpHueckuii coctaB obpaTHoro ¢HALTpa J0JXKeH
ObiTh nogoGpan Tak, YToOH:

a) ofecrneuHBajach HeNpocHNaeMOCTh CKEJeTa 3aulHlilaeMoro
TpyHTa B BepXHHH CJOH (PHABTPA H HHMKHEro c/ofd (QHJALTPa B Ka-
MeHHYID HalGpocKy;

6) HegOMycKaJoch OTCJAaHBaHHE CBA3HOrO rpyHTa B 30HE KOH-
TaKTa C KPYNHO3EPHHCTBIM MaTepHasoM (uabTpa (cyddosnonnasn
NPOYHOCTE NPH NPOAOJLHON KOHTAKTHOR (HABLTPALHH).

[TpH KOHTaKTHOH (HALTPALHH H OMKHMAAEMbIX THAPOAHHaMHuE-
CKHX YCJOBHAX BBIHOC MedKHX cyQ(O3HOHHBIX YacTHII pasMepoM
der (cBOmOOGpasyiolHe) fonaxed GbiTh MeHbIUE AeHCTBYIOLLEro AHa-
merpa uyactHl guasTpa (Dio);

B) YAOBJETBOPAJOCH YC/AOBHE KOJbMaTHPYEMOCTH H 3ajeyHBae-
MOCTH TpellHH B SKPaHe HWJH flipe NAOTHHE,

r) coOaofanoch ycJOBHE HepasMbLIBAEMOCTH IO KOHTAKTY,

A) obecneunBajack HeKoJbMaTHpyeMocTh (HAbTpa MENKHMH
YACTHILAMH, BHIHOCHMBIMH (HALTPALLHOHIILIM MOTOKOM H3 3alllHlnae-
mMoro rpyHta. [Ipu STOM 4YacTHUBI TPYHTA, BHIHOC KOTOPLIX HE BbI3bl-
BAEeT CylUlecTBeHHBIX JedopMallnil 3allHillaeMoro TPYHTa H ABAAET-
€A JONYCTHMBIM, AOJIKHBI YHOCHTBCA 4epes (uabTp BMecTe ¢ (PHJb-
TPALHOHHBIM MOTOKOM.

3HauHTe bHEI NPAaKTHYECKH HHTepec NpeacTaBJsiOT Peosiori-
gecKHe CBOHCTBA TMVHHHCTHIX NPOTHBRO(PHABTPALHOHHBIX KOHCTPYKLHH
(3KpaHOB H slep) H BOMPOCH HX YCTOHYHBOCTH Ha CJLBHI.

Veaaxuennsle rJHHHCTHIE TPYHTH CnOCOOHB YNJOTHATBCA TIOJ
HArpPY3KOH BO BPEMEHH.

KoHcoanaauHsa rAHHHCTEIX FPYHTOB NOA HX COOCTBEHHBIM BECOM
H HArpy3xoil uJeT MeaneHHo H TpeOyeT [Js CBOEro 3aBeplueHHs
ANHTEABHBIX CPOKOB, H3MepsieMbIX MHOTHMH roflamu H ja)e Jecs-
TuaetuaMu. [TpH 3TOM YCIOBHH MHHHMAJbHBlE 3HAYCHHS CONPOTHB-
JIIEMOCTH CABHTY TIHHHCTBIX FPYHTOB Spp OTBEUYAIOT HX NPHPOLHOMY
COCTOSIHHIO TMAOTHOCTH-BAAXKHOCTH Wyp, 8 MakcHMajdbHble Sp — CO-
CTOSHUIO MJOTHOCTH-BJAAMKHOCTH, W 3KBHBAJNEHTHEIX Harpyske,

Hcnoassopanne B pacyeTax no oueHke npoyHocTH H oluleH yc-
TONYHBOCTH 3eMJISIHBIX COOpPYZeHHA MaKCHMaJbHbIX 3HavYelnil conpo-
THBJAEMOCTH CIABHIY Sp BO MHOMHX CjydafiX MOMeET OKa3aTbCHA Heo-
npaBAaHHBIM M BLI3BATH HeMKeNaTe/lbHBlE, JlaiKe KaracTpoduueckue
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nocnefcTsusa. Bmecte ¢ Tem, HCNOAB3OBaHHE B STHX LENAX HAYalb-
HOH (NMPHPOAHOM) CONMPOTHBASEMOCTH CABHTY Sp, MOMeT HepeiKo
MOBECTH K SKOHOMHYECKHM HeONpaBJaHHBIM pelleHHsM. B 3THx
YCJIOBHAX BO3HHKAeT BONPOC O COMPOTHBJAAEMOCTH TIHHHCTBIX TpyH-
TOB CABHIY Sy Ha TOT HWJIH HHON nepuox Bpemenu T, mpotexunit
C MOMEHTa NPHJAOXEHHA K TPYHTY YIJIOTHAIOLLEH HATrpy3KH.

B 3aBHCHMOCTH OT Tex WJHM MHBLIX YCJOBHIl BeJHYHHA Sy MOMKET
OblTb YCTaHOBJEHA ABYMS NPHHUHIHANBHO OTJIHYHBIMH JAPYT OT aApy-
rd METOOLAMH C YUYETOM:

a) BO3HHKAIOUErO B TPYHTE MPH NPHJAOXKEHHH K HEMY HArpysku
TaK HaszblBaeMOro noposoro gapienus Ug;

6) NOCTHrHYTOH NpH YNJOTHeHHH FPYHTA MOX STOH HATPY3KO
ero NJAOTHOCTH-BAaMHOoCTH W

Teopus nmopoBoro naBneHHs:, OCHOBOMOJONHHKOM KOTOPOil SiB-
asercs K. Tepuarn, HCXOAHT H3 MOMOMKEHHS, UTO NPH MPHAOKEHHH
K MOJHOCTbIO BOAOHACLIMleHHOMY rpyHTY (G = 1) Harpyaku P, ona
B HayalbHLIH MOMEHT BpeMeHH BOCNPHHHMAETCHA BOJOH, 3aKJIO4EeH-
HOH B mopax rpyuta, T. e. Ug = P, 4T0 BefileT K MOSIBAEHHIO B Heir
TOro HJAH HHOTO JaBJIEHHH.

QueBHAHO, YTO TMPH 3TOM HA CKEJET TPYHTA HATPY3KA COBCEM He
nepenaerca. B stom cayvae Pex = Po — Uy = 0. :

B sTor mepuon HauMHaeTcs YIJOTHEHHE TPYHTa, CONMpPOBOMKIAe-
MOE OTTOKOM 4YacTH BOJbl H3 HOP NOJ HANOPOM, ONpelefseMbIM Be-
JHYHHOH MOpoBoro AaBjenHs. B nanbHeiilieM, no Mepe OTTOKA BOAI
H YNJOTHEHHA TPYHTA, NOpOBOE JaBJeHHEe NMOCTeNeHHO YMEeHbLIAeTCS '
npo Hyas (Ur =0) B MOMEHT HOCTHXKEHHS TPYHTOM MJOTHOCTH-
BJaXXHOCTH, SKBHBAJIeHTHOM Harpyske. IIpuaoenHas K rpyHry Ha-
rpyska Gy/leT moJHOCTbIO BOCNPHHHMATBLCSA €ro CKeJeTOM H Npolece
KOHCOMHIAUHH 3aBeplIHTCH.

ConpoTHB/AEMOCTb FPYHTA CABHIY Ha MOMEHT NPHJOMKEHHs Ha-
rpysku npu U, = P, ocraerca Ge3 uaMenenus. Ilpu 3aBeplueHHH
npouecca YNJAOTHEHHA TPYHTAa, YTO oTBeuaer noJoxeHuiwo Ur = 0,
CONMPOTHBJAREMOCTb TPYHTA CABHry OyAeT COOTBETCTBOBATh CBOEMY
KOHEYHOMY 3HAa4YeHHID, SKBHBaJeHTHOMY Harpyske P,. B cootser-
CTBHH C NPHBEJEHHLIMH HCXOJMHBIMH NOJOMEeHHAMH TEOPHH NMOPOBOro
AABJICHHA, CONPOTHB/AAEMOCTb INIHHHCTOrO TPYHTA CABHIY B HeKOH-
COJHAHPOBAHHOM COCTOAHHH Ha MoMeHT BpemenH T (S:) nocae npu-
JMOXKEHHA K FPYHTY Harpy3kH MoxeT ObITh NPHHUHNHAJIbLHO VCTAHOB-
JiEHa MO BhIpaieHHio

S;=(P,—U)tgop' 4 C’,

rae ¢'— yroa BuyTtpensero Tpenus u C’— cuennenue rpymra, onpe-
JAeJieHHble crocobOM OTKPLITOrO CABHIra B COCTOSIHHH 3KBHBaJeHTHON
MAIOTHOCTH-BAaxkHoeTH Wy,  oTBevarollie NOJHOMY  YIIOTHEHHIO
FPYHTa NoOJ 3alaHHOil Harpyskoii.

Ur — nopoBoe nasnenne, BO3HHKINEE B BoOAe, 3aNoJHSIOLLEN
NOpbl B rpyHTe H BOCOPHHHMAaOUlel B TOH MJAH HHOH CTenmeHH Ha-
TPY3KY, NPHJIOMEHHYIO X IPYHTY (Ha Moment Bpemenn T).
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Takum o6pa3oM, B COOTBETCTBHH ¢ TeOpHeH MOPOBOTO JaBJeHHS,
NpUCyllHe FPYHTY yroJ BHyTpeHHero TpeHHs ¢ H ofllee cuensexue-
Cp’ OCTAlOTCA B Npollecce YNJAOTHEHHA MOCTOAHHBIMH H COOTBET-
CTBYIOLIHMH COCTOAHHIO NMOJHOIO YMJOTHEHHS IPYHTa MoA 3ajaHHOH
HarpysxkoH.

[1pn sToM ycn1oBHH H3MEeHEHHEe CONMPOTHBJAAEMOCTH rpyHTa CABH-
ry B Npollecce ero YnJOTHeHHs OT 3HaueHHA Syp X0 BeJHUHHB Sp,
HAeT JHIIL 3a CUeT H3MEeHeHHS BO BpPeMeHH BO3AeACTBYIOWLEro Ha
rPYHT HOpMaJbHOro Hanpsxenus ot O no Po.

Oanako ONLIT CBHAETENLCTBYET, YTO NOJOMEHHA TEOPHH NOPOBO-~
ro AaBJeHHA MMeT MeCTO JHIE NMPH onpefeneHHbIX YCAOBHAX,

[Ipesne Bcero, caeayer OTMETHTb, YTO MOBbILIEHHe NaBJeHHS B.
MOPOBOH BOJE OKAa3blBAeTCH BO3MOXHBIM TOJBKO NPH B3aHMHOM-
cOMHIKEHHH TBep/iblX YAaCTHIL, CJAraollHX FPYHT, HJIH NpH Henocpel-
CTBEHHOM BOCMPHATHH HArpy3kH BOJOH B LEJHKOM pasHKeHHOH
rPYHTOBOH Macce,

JlaGopaTopHble SKCNepHMEHTh H ONBIT CTPOHTENbLETBA MOKa3bl-
BAIOT, YTO NepeMelleHHI0 YacTHI B TPYHTE H BMecTe C TéM ero yim-
JOTHEHHID BO BpeMeHH B obLlleM cayyae npenaTCTBYIOT:

a) MecTKHe CTPYKTYpHble cBfA3H (CcTpykTypHoe cuenieHue Ce¢);.

6) BA3KOCTh FPYHTA, HaXoAsAlUlas CBOe Bhlpa’{eHHe B BOMAHOKO/-
JOHAHON CBA3HOCTH H OLEHHBaeMaa No BeaHuHHe Kos3ddHUHEHTOM:
BA3KOCTH 1);

B) HHM3Kas BOJOMNPOHHLAEMOCTb TJIHHHCTBIX TPYHTOB, MpenaT-
cTBylollan Gonee WAH MeHee OBLICTPOMY OTTOKY BOJBI, -:-T}_lu-maemuﬁ-
H3 ero nop B Mpollecce YNJOTHEHHA FPYHTa MOX HATPY3KOM.

B 3aBHCHMOCTH OT IPHPOAHHIX CBOACTB TPYHTA W CTeNeHH ero
BOJOHACLILIIEHHS, B NMPOLECcce YNJOTHEeHHN FPYHTAa Ha HEKOTOpo# ero.
cTajJHH MOTYT MPEBajHpoBaTh Teé WM [pPVIHe H3 YKasaHHBIX BbIlle-
(akTopoe. Hanpumep, npu Manoft BA3KOCTH TPYHTa:- H OTCYTCTBHH
B HEM MeCTKHX CTPYKTYPHBIX cBsseill nmepeMelleHHe YACTHIL MPOHC-

XOAHT mouTH OecnpenarcreeHno. [Ipy 3TOM YCAOBHH CKOpPOCTh:

. YIJIOTHEHH§ BOAOHACHIIIEHHLIX TJHHHCTHIX TPYHTOB B TeKywvenJac-
THYHOH u Tem Oosee B TeKydell KOHCHCTEHUHHM H € HapYIIEHHOMH:
CTPYKTYPO#H, KaK NMpaBHJIO, HAXOAHTCH B 3aBHCHMOCTH OT HX BOMO-
NPOHHILAEMOCTH 1l BeJHYHHE FHAPABIHYECKOro rpajHeHTa, BO3HH-
Kawlilero nol Harpyskoil B Bole, 3anoJHsfoled nopbl FpyHTa.

[NpuaoxeHHasa K rPyHTY Harpy3ka HefiCTBHTeJNLHO B NepBLIi MO-
MEeHT BOCNPHHHMAETCHA NOpPOBOil BOMOH H JHLIL NMOCTENeHHO Mnepe--
JIAeTCA HA CKeJIeTHYIO YacTh IPYHTA, BbI3LIBAA ero YNJOTHEHHe H Mo-
BbILIEHHE COMPOTHBAAEMOCTH CJABHTY.

B apyroMm noaoieHHn HAXONATCA MECTKHe THHHCTBIE FPYHTH B
TBEpAOiH, MOJAYTBepaoit W OTYACTH TYronJacTHYHOH H nJaacTHUHOM
KOHCHCTEHIIHH, Y NAOTHAEMOCTH MECTKHX mopoa OyaeT npensTcTBO-
BATh MpHCYLlEe HM CTPYKTYPHOE CHEnJeHHe.

CkOpoCTh YNJOTHEHHS CKPBLITOMJACTHYHBIX TIHHHCTHIX TPYHTOB
Gyder ompelensiTbes HX BA3KUM conporHeieHHem. OueBHAHO, 4TO
B JaHHOM cJiyuae OMHCAHHBI{ Bbille MPOLEce YNJOTHEHHS TPYHTOR
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Oyner uAtTH B oOpaTHoM nopsike. Harpyska B nepsoit cragnn
YINJIOTHEHHS TpyHTa Oy/er BOCOPHHHMATBECS €ro CTPYKTYDHBEIM CKe-
JIETOM H nepelapaThCsa Ha NMOPOBYIO BOAY JHIUB MOCTENEHHO, MO Me-
pe nedopmauuy CaAMOro rpyHra. 3Ta 3aKOHOMEPHOCTh, B KOpPHE Npo-
THBOPEUALLAA HCXOAHEIM NOJOMEHHSM TEOPHH MOPOROTO JABJCHHY,
Gbina BnepBoie o0Hapy#eHa OOKTOPOM TeXHHYECKHX Hayk, npodec-
copom H. H. MacnoBuiM.

B onuchBaeMbIX yCJOBHAX XOJL mpouecca YIJIOTHEHHS BOAOHACH-
HIeHHOTO rpyHTa OYAeT TOPMO3HTBLCH M ONpPenensiThCH He TOJLKO BO-
LOHENPOHHIAEMOCTLIO TPYHTA, HO H NPOsABJEHHEM erc BHYTPEHHHX
CHJ1 CBA3HOCTH.

PaGotamu psaa oTedyecTBeHHBIX H 3apyGerKHLIX aBTOpPOB Obljia
OTMeueHa HecOCTOATEeNLHOCTh TEOPHH NOPOBOro JABJeHHA MPHMeHH-
TeJbHO K rasocoflepmalliM H NJAacTHYHBIM TJIHHHCTEIM TPYHTaM C
MAJBIMH YIJaMH BHYTPEHHEro TpeHHs,

[Ipn wenosHOM BoAOHACHILIEHHH TPYHTa nNepejiavya JaBJeHHs HA
CKeJeT FPYHTa B NepBoH CTalHH Npolecca ero YNJOTHeHHS H JHIIb
NoCTeneHHoe Bo BpeMeHH HapacTaHHe NOPOBOro JAaBJeHHS — HecoM-
Hentipt. Ilo Teopuu nopoBoro AaBjeHHs CONPOTHBJASEMOCTh TPYHTA
CIIBHIY B Ha4aJbHOH cTaJlMH npolecca A0J#Ha ObITh BhIIUE, YeM Ha
NOCACAYIOIWHX, YTO B KOpPHe MPOTHBOPEYHT OMBITY CTPOHTEALCTBA.
BMmecte ¢ TeM B COOTBETCTEHH C 3TOH TeOpHeH YIJIOTHEHHE TpyHTa
Oyaer JHIL B CAMOH MaJoi CTeneHH CKa3blBATBCA HAa MOBLILIEHHH
CONPOTHBAAEMOCTH CABHTY OOHJBHO YBJAMHEHHBIX MHPHBIX CJHHH-
CTHIX FPYHTOB € MajJblMH YriaMH BHYTPEHHero TpeHHsi, UTO CHOBA
NOMHOCTLIO NPOTHBOPEYHT ONbITY. TPYAHO COrJACHTLCA C MOJOMNe-
HHEM O HEH3MeHHOCTH 3HauyeHHi yrJoB BHYTPEHHero TpeHus ¢’ H
cuennenis C' rIIHHUCTBIX TPYHTOB MPH PAa3iHYHOM COCTOSIHHH HX
NAOTHOCTH.

[TpuBenennsie Boillle gaHHLIe H coOOpaKeHHA CBHAETENLCTBYIOT
00 OrpaHHYEHHOM MPAaKTHYECKOM 3HAYEHHH TeOpHH MOpPOBOrO JIAR-
JIEHHA B YCTAHOBJEHHH CONPOTHBJAAEMOCTH CIBHTY FMIHHHCTHIX TPyH-
TOB B HEKOHCONHAHPOBAHHOM COCTOSIHHH H O SABHOM MpEHMYILECTBe
HCMONLIOBAHHA B pPAacCMaTPHBAEMBIX LEJdgX TeOpHH IJIOTHOCTH-
BAaMHOCTH.

CymHoeTb 3TOro MeToda COCTOHT B YCTAHOBAEHHH MOKasaTenefl
CONPOTHBAAEMOCTH CABHIY TMIHHHCTHIX TPYHTOB (gw U Cw) Ha Heko-
Topoe BpeMsa T nocne NpHAOMKeHHs HATPY2KH NPHMEHHTEBHO K
TOTHOCTH-BJAAMKHOCTH TPYHTA, AOCTHTHYTBIM K 3TOMY MOMEHTY B
TpyHTe NOA Harpysko#, 1. e. ¢r 1 Cr.

Cama BeqMYHHA CONPOTHBASEMOCTH TPYHTa caBHry Sy Gynert
OIpPeleNaAThCS B 3aBHCHMOCTH OT:

S;=P-tge. 1+ (.

B srom cayuyae, B OTAHYHE OT TEOpPHH MOPOBOro AaBJEHHS, Ha-
rpyska, NpujaoMKenuas K TPyHTYy, B TeueHHe BCEro npoliecca ero
YIJAOTHEHHA NPHHHMAaeTcs NOCTOAHHONH, B NPOTHBOBEC 3HAYEHHAM
@r 0 Cy, KOTOpLlE NpPEeTepnesaioT H3MeHeHHsT B CTOPOHY MOBLILIEHHSA.
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Jaa Hcnonb3oBaHHS B pacueTax TEOPHH IJIOTHOCTH-BAAX{HOCTH ie-
00XOJIHMO YCTAaHABAMBAThL BesiMuuny @r H Cr Ha MoMeHT BpemeHnu T.

Takum obGpaszoMm, npH pacuere ycTOHUHBOCTH NPOTHROQHABLTpA-
LHOHHBIX 2JIeMeHTOB [MIOTHH H3 MEeCTHBIX MaTepHaton (CYIJHHHCTHX
IKPAHOB H AJEep), a TakiKe TVIHHHCTBIX OCHOBaHHi coopymenuit Go-
Jee NROCTOBEepHbLIE JdaHHble MOTYyT ObITh MOJYYEHBI ¢ MOMOIUBIO Teo-
PHH NJOTHOCTH-BJaMHOCTH, KOTOPYIO H caelyeT peKoMeHIOoBaTb K
WHPOKOMY MPaKTHYECKOMY MOJL30BAHHIO.

§ 2. KOHCTPYKUHH KAMEHHO-HAEPOCHEIX
H KAMEHHO-ZEMJIIHBIX NJOTHH
OCHOBHBIX CPEQHEA3ZHATCKHX THIAPOY3JIOB

a) IMaotuna Hypekckoro rugpoyzaa

Hypexkckuit ruzpoysen pacnoaoxen sropax [Tamupa na p. Baxu.
CpenneMHOroJIeTHHA pacxold pexkH B CTBOpe THApPOY3Aa COCTaBJASET
645 m*/cek, cpeanemuoroneruuii ctok — 20 km®, BuyTpuronosoe pac-
npeieneHie CTOKa, KAK MOYTH Ha BCEX FOPHBIX pexax, HepaBHOMep-
Ho. B naroakosulii mepuoa (c mas no asryct) mpoxoaut 60—709%
rojloBoro cToka. Peka HeceT 3HAaYHTeNLHOE KOJHYECTBO HAHOCOB,
CpelHEMHOTOJIETHHI CTOK KOTOPBIX B paccMaTpHBaeMOM CTBOpe co-
crasager 88,7 Touic, T.

Okoso 96% TBepaoro croka NPOXOAHT B MABOAKOBBLI NepHOAL.

CoopyeHus rujpoysia pacrnonaraloTes B paiioHe ¢ Kapkum
KAHMATOM: CpefliHerojloBas TeMmepaTtypa BO3JyXa COCTaBJseT
+14° C, exkeronno nabaionaemolii B HIOJE H aBryCTe MaKCHMyM Go-
aee +40° C. [IponomxuteasHocTs GeaMopo3Horo nepHona 226 aueir.

Hanuune vyawu co 3HauHTe bHON €MKOCTBIO CPeIdH TOPHBIX
xpefiTop 00yCJOBAHBAET BO3MOMHOCTh cO3MaHHf OOJLIIOrO BOJAO-
XpaHuanila, xKotopoe OYVAeT OCYIULECTBJAATh CE30HHOE H YACTHYHO
MHOroJeTHee peryJHpoBaHHe cTtoka p. Baxw. IMToauwit oGbem Bojo-
xpanuauula npu ormerke HITY coctasaser 10,5 km3. [loaesusti
obLem npu cpabotke Ha 53 M pasen 4.5 kKM% CTOHMOCTE Meponpus-
THil MO Yaue BOJOXPAHHAHLILA cocTaBaser Meiee |9 k obwef ctou-
MOCTH THApOY3Ja.

Hypexckuit ruapoysen nMeeT KOMIJIEKCHO® HPPHTAIlIOHHO-3HEp-
reTHuecKkoe HasHayenue. [lewepas snexkTposHeprus Oyier cmocoG-
CTROBATH PA3BHTHIO MPOMBILLIEHHOCTH H CeIBCKOro X03sHCTBa B pec-
nybankax Cpenueit Asun. THAPO3NEKTPOCTAHUHA YCTAHOBACHHON
MOLIHOCTBIO 2,7 MJIH. KBT. CO CpPefiHerofoBoil BhIpaGoTKOI 3JIEKTpO-
sHepruu B 11,2 Mapa. KBT.-u. GyaeT Kpynueiilleit B cpeaHeasHaTCKOl
3HepProcHcTeMe.

Hppurauuonusie nonycku BOAbl H3 BOAOXPAHHJHILE B MEPHOJL!
OCeHHe-BeCeHHHX NMPOMBIBOK H BJAro3apafKOBLIX MOJHBOB y¥Ke B me-
PHOA CTPOHTEJNBbCTBA THApPOYsaa obecneyaTt yBeJHYEHHE BaJOBOro
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cGopa xJonkKa-cLpla HA OpOLIAeMBLIX B HACTOsILlee BpeMs NJouianax
B HH20BLAX p. AMynapen Ha 8 = 10 1 ¢ ra. 1

B nepcnextuee Hypexckoe BoJOXpaHHJHILE COBMECTHO ¢ Tiosi-
MYIOHCKHM Ha p. AMylapbe AacT BO3MON(HOCTb HCINOJb30BATL HAa
HYJIbI HPPHrauHH B MaJIOBOAHLIE Toabl okosio 15 km® Boaw. 1o
NO3BOJIHT PacCIUHPHTL NJoOMann opowieHHa Ha 1 man. ra.

M3 pepxuero Oeetha BogoxpanHakila Gy1eT oCYLIECTBAEHA CaMo-
TeYHdfd TMnNoiavda BOIObl Ha .}IEHFHPHHCE{UE (IAdTO LA OpoOlleHdd
80 Thlc. ra zeMenb, NMOJOBHHA KOTODPLIX GyleT 3aHATa NOA NOCEBL
XAONYaTHHEA,

I_IUII}?['I-:EIMH H3 I'IFPEKEI{D]'G BOJOXPaAHHAHLILA 3HAYHTEABHO YJIY4-
WAaTCH YCJAOBHH Eﬂﬂ.ﬂEﬂﬁﬂpH Ha CYLIECTBYIOLILKEX OecnIOTHHHBLIX Hp-
pHrauHOHHbBIX TFHApPOY3JaX H obecneulTes [NDaRTHYECKH Kpyraoro-
AHYHOE CVAOXOACTRO Ha p. AMynapbe.

Coopyxennsa rHApOyaNia pACIOnaralTcd B y3KOM TOpHOM Yile-
Jdbe, CATOMCHHOM OC4QOHILIMH CRAJbBHBIMH NMOPOLAaAMH, YACTHYHO LIpPH-
Hpb[T]:IM}I AANOBHAADHLIMH H deNIOBHAJABHBIMH OTAOECHHAMH. i"L"lDH.[-
HOCTL 9THX oThokenufl noctHraer 40 m. CxaabHana rtoglla OCHO-
BANNA cOOpyxeuui npeacTtasaneT coboll vyepeayioumpecs CJIOM nec-
YAHHKOE I AaJeBpOJIHTOB HHAKHEMEeNOBOro nepHoia, n{}l;,‘l!aHHI{H
H ANeBPOJHTH TOJCTO- H CpeIHeCJIONCThIe, MeNKO3epHHCTLIE, CAWAH-
CThie, Ha I{Hpﬂﬂllﬂ‘l‘liﬂﬁi HeMCHTE. HHJEI‘EIHHE CAO0EB Ha V4aCTKe CO-
opy:eHHil BblAepaHHOe, NpeAcTasiseT [0XHoe KpLWIO aHTHKAH-
HaJgH, ¥Yron napeHua caoes coctabaser ot 30 ao 40° Tlazenne caoes
HallpakJeHO MNPOTHE TEUCHHHA P- Baxm. B TPpELIHHAX HANNACTOBAHHA
MecTamMi HMeeTCA rMTHHKa TpeHHSA. OcnoBuas TPEUHHOBATOCTL CBf-
3aHa € NJACTOBLIM XapakTepoM CKAaJLHOH TOJLLH,

M3 npyrix cHcTeM TpellHH cjaelyeT BbLIAeNHTh YCalouHble H TeK-
TOHHYECKHe, CBfisalHbie €O cKJaaakocoGpaszosanueMm. [lepeceuenue
VKA3aHHBIX cHCTeM Tpellun obpasyeT OJIOUHYIO CTPYKTYDY CKaJib-
HOfi Toauy ¢ pasmepamu Gaokos ot 1,5 M mo 20 cm. B npepenax
30Hbl HHTEHCHBHOTO BbiBeTpHBauHua (raybuuoft go 10 m) Tpewunb
NOJHOCTBIO MJAH YacTHYHO packpsiThl. ['ny0ie TpeliHHB, B OCHOB-
HOM, coMKHYTHl. Ha puc. 1 u3oOpaxken (parMeHT CTeHKH BbIpaGoT-
KH Ha Tpacce TypOMHHBIX BOLOBOZOB Ha rayGune 100 m oT nosepx-
HocTH. OTuernHpo BHIeH CcJAOHCTO-OA0UHBI XapaKTep CKaJbHOH
TOJLLLH,

OGpasun aJespoJHTOB MEHee YCTOHYHBL K BbLIBETPHBAHHIO, 4eM
oGpasub necyaHHkop. O0pasunLl aJespoJHTOBR Ha COJHUE Yepes CyT-
KH NMOKPEHBAJHCE CEThID TOHKHX TPeLLMH, a Yepes Heledio pacnana-
JHCE Ha KYCKH. YUaCTKH CKJOHOB JOJMHHB, CJOMEHHBIE AJEBPOJHTA-
MH, paspylialorca OnicTpee, YeM CKJJAOHBI, CAOMKEHHLIE AECUYAHHKAMM.

BOGauzu cTponteabHofl naowankn B paiuyce 10 KM pacnoaoxe-
Hbl MECTOPOMJIEHHS! TPaBeJHCTO-TaNeuUHHKOBLIX, CYIAHHHCTLIX H Ka-
MEeHHBIX MaTepHaJJlOB B ﬂ'ﬁ"’l:n't':MHK, JOCTATOYHBIX OJH BbIMNOJHEHHA
CTPOHTEJNbLHLIX paboT 110 rujpoysny.

B cocras Hypexckoro ruapoysaa (cm. puc. 2) BXOOAT MJIOTHHA
H3 MECTHLBIX MaTepHa/ioB, TyHHe/JbHble BOAOCOOpHLIE COOPYH<e-
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HHA, pacnoaoMkeninsle Ha Je-
BOM Oepery peks, W HANopHO-
CTAHUHOHHLIH KOMIJIeKe, pacno-
JOXKEeHHBIH Ha npasom Oepery.

Bonocbpocuuie coopyrxenns
THAPOY3/ia pacCyHTaHbLl Ha MpoO-
NYCK MAaKCHMAaJbHBIX DAacxon0B
BOALI B CTPOHTEJALHEIH NEpPHON
(5% ofecneyeHHOCTH) —
3200 m3/cex, B sKcnavataumon-
netit nepuon (0,019% obGecneuen-
HocTH) — 5400 m3/cex.

[Tponyck CTPOHTENBHHIX pac-
XOMOB OCYIIECTBJAAETCH MO CTPO-
HTeAbHBIM TYHHEJISM, pacnojo-
HMeHHBIM Ha JesoM Gepery peks
B TPH #Ipyca mo BLICOTE, MO On-
HOMY TYHHENIO B KaXKIOM fipyce.
Tyunenn wumeloT KopuitooGpas-
Hoe ceyeHHe C NMOJOrHM CBOILOM
Kpyrosoro odeptauuf. [lnomwans Puec 1. Cronero-Gaounsii XapakTep
ceueHHs Kaxmoro  TYHHeJNd  TOMUH AJcBPoaNTOs B OnLTHOR Kamepe
103 m% Ha wawanbhuix yqactkax 18 Tpacce TypGuHmmX Boposozos Hy-
BO BCeX TYHHEIHSX B NOJ3eMHBIX PSEEROR St
KaMepax pasMeuUlaloTCA 3aTBOpHL.

[lo yctOoBHAM KOMNOHMOBKH KaMepbl MOZTLEMHBIX MexaKH3MOB 3a-
TBOPOB CTPOHMTENLHLIX TYHHENE!! OPHEHTHPOBAHBLI BAOAL NPOCTHpA-

Pne 2. Hypexcxkuft riapoysen

I — nzoTHna W3 MECTALIX MaTepwanon: 2-—aganne [3AC; I — oronosox Karacrpodiineckoro
BofocOpoca ¢ rgﬁémnuﬂ Bofo3aGopoM: 4 — To HMe ¢ MOBEPXHOCTHMM ROAOIAGOPOM; 5 — BOXO-

npHeMHENEy '3 — NPOMEXYTOUHBA BOTOMNPHEMHNK; 7 — YPABHHTEALHLC WAXTH, CTPONTEAL-

Hhie TyHHea; § — 1 apyca; 9 — Il apyca u 10 — 111 apyca.
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Pue 3. Yepenneuue cred NOMEUEHHA ANOAEMHBIX MEXAHHIMOB 3aTBOPOB TyHlend.

HHua naactoB. anua BeipabGotok poctHraer 40 m, Beicota 25 M,
mwHpHHa 15 M. Ha puc. 3 nokasaHo nomelleHHe MoJbeMHbIX Mexa-
HH3MOB 3aTBOPOB TYHHEJs NepBoro spyca.

[Tpu Takoit opHeHTAUHH BHIPAGOTOK H HaJHYHA B CKaJje TpeulH-
HOBATOCTH HOPMAaJibHOH K MJOCKOCTSM HAaM/JacTOBaHHA, BO3MOMKHO

ofpasoBaHHe BLIBAJOB MOPOALI MO BCeH AJHHE CTeH CO CTOPOHHI ma-
NIeHHH MJ1aCTOB.
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P uc. 4. Pagpes no TypGHHHOMY BOAUBOLY.

I — poponpueming I'OC; 2 —maxta apapufiHyx 3aTeopos; 3 — npouesyTounuidl nogsoauxl
TYRHEeARb; 4 — Hadaao serannnveckofl oGAHNOBKH; § — YRpPENHTEeNLHAR UeMCHTAlHA] 6 — anaume
raC: 7 — ypanHeTeALHAA WAXTS,

Cayuan onoJ3anis OTAEJbHbIX CKaJbHBIX OJOKOB 10 MJOCKOCTAM
HAMJACTOBAHHA HMEJH MEeCTO NpH CTPOHTEJAbCTBE ABTONOpOr B cae
JlarepioM H Ha Tpy3soaspauHonuyio waxrty. Hs-sa maccoeoro onosn-
3aHHA NOLPEe3aHHbIX MJIACTOB CKaJbl NPHUIIOCH OTKA3aTbCA OT Mep-
BOHAYAJBHOH Tpacchl JOPOTH.

C uesablo JHKBHAAIIHH ONACHOCTH BLIBAJAOB MOPOAbLI H3 CTEH Bbl-
paGOTKH, IJ5 3aKpenJeHHs KpyTonaaaloulHX NJacToB NOPOALL B
noMelleHnsax MOoLbLeMHBIX MeXaHH3MOB 3aTBOPOBE CTPOHTENbHBIX
ryuHeneit Hypexckoro rujapoysia OBIH npHMeHeHbl aHKEphl [LJIH-
noit 10 M co WTaHraMH H3 ApMAaTYPHOH CTanH NMepHOAHYECKOro mpo-
¢una auamerpom 50 MM, KoHCTpyKUHA aHKepa mnpHBeJeHa Ha
pue. 3 (6).

IOnuua crpoutensusx tynuened I, II u 111 apycos cooTpeTcTEeH-
Ho pasia 1610, 1600 u 1400 M.

[Ipn mpomycke NaBOAKOBbIX PacxofoB CTPOHTEJNBHOTO NEepHOa
TyHHeaH paboTtaloT nonapho. [Tponyck naBoJKOBLEIX PacxoloB B 3KC-
NAyaTAIHOHHLIA TepHOA ocyllecTBaseTcAa IMyGHHHBIM H TMOBEPXHO-
CTHBIM KaTacTpoduueckHMH BojlocOpocaMH.

OroaoBoK rayGunHoro poaocOpoca sarayGaen na 100 M nHuke
HITY u odopmaen B Bujie noprana Tynueas. Peryauposanie nony-
CKOB MPOH3BOJAUTCA CErMeHTHBIMH 3aTBOPaMH, PacnooKeHHbIMH Ha
HAYAJABHOM YYACTKEe B NoJ3eMHOM MOMelleHHH.

OrosioBOK moBepxHOCTHOTO BoJocOpoca HMeeT JBa npoJeta BoO-
NOCAMBA MPAKTHYECKOro NpoQHis, nepekpuiBaeMbiX CerMeHTHLIMH
saTeopaMu pasmepom 12 X 12 m. OTBOA BOABI OT NOBEPXHOCTHOrO
OroJIOBKA OCVILECTRASeTCS HAKJOHHOH IITOJbHE, MNOJKII0YaeMOH
ctpouTesbHoMy TyHHemo 111 apyca.

HanopHo-craunuouuslii komnjaeke 'AC cocront u3 Tpex mnocro-
AHHLIX HAMOPHBLIX TOABOAAIHX TyHHeneli nuamerpom 10 M ¢ BOJO-
NpHeMHBIMH GallHAMH BbICOTOH 86 M H ypaBHHTEABLHLIMH LIAXTAMH
puaMeTpoM 14 M, MOA3eMHEIX BePTHKAJNbLHEIX PasBHJIOK H TYpOHH-
HBIX BOJOBOJAOB AHameTpoM nmo 6 m (pHc. 4).
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[Moaeoasmipe TYHHEAH 00 YpaBHHTeJALHBIX LIAXT paccuMTaHBl Ha
Hamop Ao 100 M ‘W BHNOAHAKTCH B Jerkofl OeToHHOH oGAHIOBKe ¢
NpHMEeHeHHEeM YKPENHTENbHON LeMeHTAUHH OKpyalolleil ropHofl no-
poabl. Passunku v TypOGHHHBIE BOJAOBOALI BHINOJAHAIOTCA B METaNJH-
yecKoil odaHLoBKe,

Ha nonxoae k agauuio I'IC, TaMm, rie MOWHOCTL CKaAbHOH TOJ-
I1H COCTABJAET MEHee NOJOBHHbl Hamopa, MeraJjHyeckasa o8JHLOB-
KaK pPaCCUMTAHA HA NOJHOE BHYTPEeHHee JaBJeHHe, MaKcHMaJbhad
BeqH4YHHA KOTOPOrO € Y4YeTOM NOBbilleHHA NpH cOpoce HArpyskH co-
crasnaer 380 m.

Ha ocTaabHblX yyacTKax NpH onpejiefleHHH TOJIUHHBLL ODAHIOBKH
VUHTLIEAJAaCch YACTHYHAA Nepeflaua JAaBAeHHS HA CKaay.

Snanne 'DC pacnonocieHo yYacTHYHO B pycje pPeKH, YacTHYHO
Ha npapoM ee Oepery, HenocpeiCTBEHHO ¥ HH30BOH rpaHH MJIOTHHLL.
3aaune umeer Aauny 200 M u pazieneHo JepopMaLHOHHBEIMH LIBA-
MH Ha TpH GJoKa.

I'SC obopyayercss 9 BepTHKAJBHBIMH PANHAJLHO-OCEBHIMH TYP-
bunamu, [ToHH:KeHHBII Maw3zan obcayiHBaeTca Hapy»HBIM KO3J0-
BBIM KPaHOM,

YuukanbHas KasmeHno-zemasinad naoruia Hypexcxoit T'2C ume-
et Bucotry 310 M. Bepxosas u HH30Bas YIOpHLIE MPH3MB NJAOTHHE
OTCLIIAIOTCH H3 HECOPTHPOBAHHLIX TPaBeHCTO-NecYaHblX TPYHTOB,
SIP0 — H3 JECCOBHIHBIX CYIJHHKOB, a JBYXCJOHHGLIE MepexofHbie
30HBEl M3 COPTHPOBAHHOro rpaBuiiHoro Martepuana. Ulupuua nJjo-
THHBL 10 TpeGHio 20 M, sajoXeHHe BEPXOBOro OTKoca m=2,25, Hi30-
Boro — m = 2,2, :

Bepxoeoil 0TKOC NJOTHHBI NIPHIPYIKAETCA KPYNHBIM PBAHLIM KaM-
Hesm. ToauwinHa chos Npurpyskx y rpedua 20 M, B HHXKHeA YacTH —
40 M.

I'pebenb nioTHHBI, B npexenax sepxuux 30 M, ¢ HH3QBOH CTO-
POHBI TAKME BLINOIHAETCA H3 KaMEHHOI OTCBHIKH, HHIXKe, IO HH30-
BOTO YNOPHOTO GaHKeTa, BHIMOJHAETCS MPUrPY3Ka H3 PBAHOrO KaM-
ua toauuuoil 5—10 M. [Ipogoabueiii H nonepeuHslfi NpoHAH NJ0-
THHBl MpeLCcTaB/AeHbl Ha pHC. & H 6.

OfocHoBaHHE MAPaMETPOB MAOTHHBI MPOH3BOAHJIOCH PacUeTHBIM
nyrem. Kpome Toro B HHCTHTYTe cTpouTenbHoro Aena AH I'pysun-
cxoit CCP npoeoguauch HecaeLoBaHHA ceHCMHYecKoll ycTOHYHBOCTH
pasJHUHBIX THIOB KaMeHHO-3eMJsHbIX naoTuH. Lleabio Hecneropa-
HH{I SBHJOCH BbIfIBAEHHEe CelCMOCTOHKOCTH TOro HJAH HHOrO THNA
NAOTHHE # oTpaGoTKa peKoMeHIauHil No NOBLILEHHIO ee ceficMHue-
CKOMl VCTOHYHBOCTH.

HMeenenopaiuch MOASAH, BenoaHennsle B macuwtabe 1 : 500 ¢ ra-
JIeYHHKOBEIMH M KaMeHHO-HAOpOCHBIMH IIPH3MaMH, C HAKJIOHHBLIM
H BEPTHKAJbHLIM SADOM, a TaK¥Ke OJHOPOAHLIE H3 rajleyHHKa H KaM-
Ha. B kauecTsBe MOAeNbHOTO MaTepHana aasa KaMmeHHOll HaGpOCKH
npHMeHsAIach MpPaMOpHas KpolKa KpynHocTbio 5—10 MM ¢ yriom
BHYTPEHHEro TpeHHsa 1 06LeMHbIM BecoM 0e3 yNJOTHeHHs H ¢ YnJoT-
HelHeM COOTBETCTBeHHO pasubiM 37°— 1,53 /Mm% u 45°— 1,67 1/m3,
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Puec 5 Paspes no naoTHie #3 MECTHHIX MATEPHANOB.

f—anpo N3 CyrauuKa; 2 — GHALTP; J — YNOPHLIE OPH3IMB 13 raneqdnuka; 4§ — npefpyika or-
KoCon: OTCHNEA (peldda o YNopHLil GaHKST H3 PRAKOMG KaMHA; 5 — BEpXOBAR CTPOHTEALHAR
fiepemMmyxa; & — cmotpoBse rajepen zan KHAD 7 — rnyOnHEAn UeMedTanua; § — GeToHHan
npofra. & =— MaoagEan neMeHTRIHeA]

MofenbHblM MATEpHAJAOM HAPYMKHBIX MPH3M TajeqyHHKOBOH IUIOTH-
Hbl Gbil CpelHesepHHCTHI1 necok ¢ napamerpamn 32°— 1,62 T/m?
B HEYIJOTHEHHOM COCTOSIHHH H 41° — 1,81 T/M® — B ynJAOTHEHHOM.

Hecnenopauuamu Gbl10 yeTaHOBAeHo, 4yTo HanGoJsee ceficMocTOl-
KHMH SBJASIIOTCA OJHOPOAHbIE IJVIOTHHBI, KAK H Cle/l0Balo 0KHLaThb.
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Puc. 6. Paspes no ocH UeMEHTAUHOHHOMN rajaepex.

¥ — wontyp rayGuunofl uementaumi; ? - NNOULAAHAA UEMEHTALNN; J = peMeHTAMHONHAR Ta-
Aepen; 4 — cMOTPOBLIE Tadepen AaX KHMA: 5 — tpyGuinse BOSOBOAL; & — CTpPOHTCALWLIE TYH-
nean; 7 =— rpededs nepboll ovepean nAOTHHLL § — GOpTORME WeMEeHTAHOMNKE AXTh.

BaugHue VNJAOTHEHHSI HAa CONPOTHBJEHHE CEHCMHYECKHM BO3/eil-
CTBHAM: MOJeAH MAOTHH Ge3 YNJOTHEeHHS TOJHOCThIO AedopMHpoBa-
auch npn yckopenusnx Menbminx 0,05 — 0,2 m/cex?, B To BpeMs Kak
€ VYNJIOTHEHHEM TOJbKO HauYHHAOT /Je(opMHPOBATBCH MPH YCKOpE-
HuAx Ke—=>0,2 = 0,34 mfcex®

OnHOBpEMEHHO clelyeT OTMETHTH, UTO HCC/Ie/lOBAHHAMH npodec-
copa H. H. Macaopa, OCHOBONOJIOXKHHKA (GHALTPALHOHHOH TEOPHH
YCTOIYNBOCTH BOJIOHACHIIEHHBIX 3ePHHCTBHIX TPyHTOB, ObLIO etlle
B 50-x roaax ycTaHoBJEHO MOBbILIEHHE ceHcMHUeCKOi YCTOHYHBOCTH
3ePHHCTHIX TPYHTOB MOJ NPHrPY3KO¥, najeHne sHAUHMOCTH IPHrpYs-
¥H kax ¢axtopa, obecneunBaiOUIero MOBLILICHHE ceffcMHYECKOR
YCTOMUHBOCTH 3EPHHCTOTO TPYHTA € YMEHBINEHHEM €ro MJAOTHOCTH.
Tlostomy 3naumieansioe BHHMaHHe AOJMKHO OLITL YJJN€HO moJiyue-
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HHIO ONTHMAABHOM MJOTHOCTH MAaTepHana YnopHLIX NPH3M, B CBf3H
c ueM oOGbeMHbIA Bec ux npuuat 2,1 + 2,2 1/m3,

Xapakrep nedopMauHd npH CeHCMHYECKHX BO3JMEHCTBHAX a4
KaMeHHO-HaOpoCcHOH M rajJeyHHKOBOH NJAOTHHLI OAHOTHNEH H BLIpa-
)aeTcsi B Pa3phIXJIEHHH YacTH OTKOCOB Yy rpebuH#, B npejenax Mma-
A0i1 TOALMHBLL H PE3KOM OcelaHHH MaTepHaja MpH3M Ha KOHTaKTe
¢ sapoMm. OTMeueno, uTo ocelaHHe KaMeHHbIX MPH3M 3HAYHTEABLHO
GoJbllle, YeM raJeyHHKOBBIX.

Pasputne nedopmaunii oTkocos Hypekckoilt nJoTHHBI BO3MOMKHO
npu pacuerHoil ceificMuuHocTn Gonee § Gaanos. B kadecTBe Mepsl,
rapanTHpyoleii naoTHHy ot Aedopmanuil, Obila peKOMEHIOBaHA
NpHrpy3Ka OTKOCOB KaMennoil HabpocKoi.

ILns BbIABAEHHA POJH NPHTPY3KH B YCTOAYMBOCTH BEPXOBOTro OT-
KOCa NpH ceillcMHYeCKHX BO3JEHCTBHAX OBbIIH NPOBEAeHbl pacuyeThl
NIpH 3aJ0KeHHH Bepxosoro oTkoca | : 2,25, maTepHan ynopHoi npua-
Mbl — rajgeuddx ¢ ¥y = 2,2 1/M® u ¢ = 35°, npurpysxka nepemeHHOi
toaunusl o1 20 no 40 M.

Marepuan NpHUrpyskH NPHHAT € OTHOCHTEALHO OAHOPOAHBIM CO-
craBom (n = 4,5 + 5). Munumansnaa gkpynuocts = 100 mm, conep-
yanue dpakuuii = 100 MM ne goaxuo npesocxoants 10%.

B pesyabraTte pacuera NoJyueHbl:

a) oTkoc Ges npHrpy3kH Kaopm = 134, Keeiiem = 1,04;

6) otkoc ¢ npHrpyskoit Kuopm = 1,54, Keeiien = 1,22,

3TOT pacueT CBHAETENALCTBYET O HeoOXOAHMOCTH KaMeHHOH mnpH-
FPY3KH [Jsi TapaHTHH HOPMAaTHBHOH YCTOHYHWBOCTH MJOTHHEL TpH
NposiBJIeHHH ceficMa.

BausguHe NpUrpyskH Ha YCTOHYHBOCTL OTKOCA TPH NPOSIBJAEHHH
«IlyHAMH»; BLIAABJEHO pacueToM AJf CJy4aeB MrHOBeHHOH cpaboTkH
BOJOXpANHHJHILA (3a CYeT OTKATHIBAHHA BOJIHBI € OTKOCA) Ha pas-
Jauynylo raybuny. Pacuer nmoxasaj, 4TO OTCYTCTBHE NPUIPY3KH Bbl-
spiBaeT npu rayoune cpaGotku jo 30 M yMeHblleHHe YCTOHYHBOCTH
orkoca na 7—10%.

HeobxonumoeTs npurpyskn moxasanan oneitl HMCa Tuaponpo-
eKTa, NpoBeleHHble B KaualolleMmc:s JOTKe AJf pas/iHYHbLIX MaTe-
pPHaNOB.

Mecaenosanca mebeus kpynuocTeio 40—60 mm, raneunnk tofl xe
KPYMHOCTH H MecuaHo-rajeuyHHKoBasi cMech KpynuocTbio 0,15—
60 .

B pesyabrate Guisio ycraHoBiaeHo, uTo npu yckopenun 0,1 g
H KoadduuuenTe 3anaca Ha YCTOHYHBOCTbL pPABHOM eJHHHLE,
VIJALI 3aJ10MeHHs OTKOCOB MOJKHBI OLITh HE MelHee NpPHBELeHHBIX
B TabJ. 2.

B c¢Bf3H ¢ He3apeplleHHOCTBIO MOCAeIHHX HCCNeAOBaHHI KOJH-
yecTBEHHAs CTOPOHA He MOXKET NpHHuMaThes GesoroBopouHo. Bume-
CTe ¢ TeM, KayecTBEHHAas CTOPOHA BJAHAHHS NPUrPY3KH Ha CelcMH-
YeCcKylo YCTOHYHBOCTBL OTKOCA OYEBHJIHA.

[MaoTuHa uMeer 2 ynopHbiXx GaHKeTa: cO CTOPOHLI BepxHero Gbe-
(ha — Bepxopas CTPOHTeJbHAA NMepPEeMbIYKa, B COCTaBe HH30BOH ynop-
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Tabauya 2

XapakTepnerisa Cyxoi aTEoS lNoaommull orkoc
rpynTa
g i [+ 5 I e
Mletens d = 40 = 50 un 40° 1,2 37° 1,32
Faneunur d = 40— G0 mm 39° 1,2 34° 1,5
NPHrpy#. webnem
lFaneunnk d = 40 = 60 mu 20° 1.8 20° 27

HOMl rajJeuHHKOBOH NMPH3MbL HMeeTcA HH30BOIl ynopHbelli GankeT H3
PBAHOIO KAMHA,

LlenTpanbHoe CYrJHHHCTOR sApO MAOTHHB HMEET LWHPHHY 10
OCHOBAHHID B MakcHMaJbHOoM ceuenHH 150 M u 3anoeHHe OTKO-
cop m = 0,25,

[lepexon ot sapa u3 cyramHka K GOKOBBIM NpH3MaM BHINOJ-
HAeTCA B BHAe oDpaTHOroO (PHALTpA.

[TonGop cocrara nepexofHEIX 30H B BHAe o0GpaTHLIX (PHJILTPOB:
OBl NpOH3BE/eH H3 YCAOBHA CaMO3ajeYHBAHHA TPellHH B anpe, oG-
pasoBaHHEe KOTOPLIX NMPeAnofaraerTca BOSMOMHBIM,

HauGonee otpercrBenHa paGora duiabTpa B cOnpsxeHHH aApa
C TaJeYHHKOBBIMH NMPH3IMaMH CO CTOPOHBI HizHero Obetha W B npe-
Jenaax cpaboOTKH BOAOXpaHHHILA CO CTOPOHL Bepxuero Obeda.

B sTHX 30HaX NpHHHMAeTcs ABYCHORHBLIA o6GpaTHuIl (HABLTP.
ITepsuiil cnoit aagan ¢ AuamMeTpoM 3epeH 10 5 MM, BTOpoifi Ao 40 M.

Kosppuunent neolHOPOAHOCTH NEPBOrO H BTOPOro CJOA He npe-
BhilllaeT 9.

Humxe ropusonta cpaGoTKH BOLOXPAHWJHLLA CO CTOPOHE! BepX-
Hero Obeda npHHHMAaeTcs OJHOCAOHHBIA DUALTP ¢ AHAMETPOM 2epen
no 40 mm u xosdpunrentom neoanopoinoct 100, boabmon koag-
(pHUHEHT HeoAHOPOAHOCTH OJHOCJAOAHOTD (PHALTPA NO3BONAET MNO-
JYYHTH €ro nyteM otcesa (ppakuuii Gosee 40 MM H3 KapbepHOro mia-
TepHaaa. PHABTP yKNaIbIBAGTCA OCACHHO C YBIAMHEHHEM H YMJIOT-
HeHHeM 10 Yex = 2 4+ 2,2 7/M53,

B unpenenax ocHoBaHHf NOA BEpPXOBVIO H HHIOBYIO YNOpHLIE
MPH3MbLl TMAOTHHBI CO CKJOHOB YAAJAOTCH Ae/JI0BHAJIbHLIE OTJ0KEHHA,

210 OblJI0 BHIZBAHO TEM, YTO JEAlOBHI HMeeT B OTHeJbHbLiX Me-
CTax 3HAYHTEABHYIO MOLIHOCTE (o 20 M) H pe3xko oTaHuaeTcs or
MaTepHana YNOpHBLIX NPH3M MO CBOHM (PHAHKO-MEXAHHUECKHM CBOIl-
creaM. Haanune GoablIoro KOAHYECTBA MeJKO3eMa Onpefeiafser ma-
Jble YIasl BHYTPCHHEro TPeHHdA H 3HAYHTEABHYI0O CHHMAeMOCTh
NeNBHANLHEX OTJAoxeHHA. Bosnnkaa onacHocTe notepH ycTofuu-
BOCTH OCHOBaHHA YNOPHLIX MPH3M, MPH YCJAOBHH YKAAAKH HX Ha ne-
JIOBEHiH, 8 TaK¥e BO3ZHHKHOBEHHS 3HAYHTENLHBLIX BEPTHKAMBHLIX 1e-
(hopmaLHii.

Hanexnoe conpsiienyue CyrJaHHHCTOTO ffipa CO CKaJdbHBIM OCHO-
BaHHeM HLOCTHraeTcs CAefyIOLLHM nyTeM:
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a) CheMOM aJJIIOBHAJBHO-AEMIOBHANBHEIX OTN0OMHeHHA H BepXHed
BLIBETPEHHON YacTH CKankl Ha rayOuny ot 4 po 10 m;

6) yeTpoiicTBOM MAOWAAHOH UeMEHTAUHH N0 BCeMY OCHOBAHHIO,
BKJl0YaA OGeperoBble 4acTH;

E) yeTpoicTROM rJIyOHHHOH IleMeHTauHH,

Kot/0BaH nod AApO MAOTHHB BbINOAHEH NMpaBHABHLIMH NJAOCKOC-
TAMH Ge3 pe3kux nepenomoB. B nonepeunom HanpabBJeHHH nepeno-
MLl B OCHOBAHHH NJAOTHHE BooOlle OTCYTCTBYIOT, B NMPOAOJLHOM —
06pa3oBaHbl NJAOCKOCTAMH ¢ HeGoNbUuINMH nepernbamMu.

C uenbio npenotTepailienus cypposHOHHBIX #ABJeHHH B KONTAKT-
HOH 30HE CYIJMHOK-CKaJla MpelycMOTPeHo YCTPOHCTBO HBYX Ouepe-
el naowalHoH HeMeHTalHH,

OcHoBaHHe NJAOTHHL CJAOMKEHO Mepec/aHBaloliledca ToJIen Tpe-
HIHHOBATHIX NEeCcYaAHHKOB H aJeBpOJHTOBR, NPOHHIAEMOCTb KOTOPHIX
uamenserca ot 0,1 a/mun B eepxunx cnoax go 0,01 a/MuHH B HHXK-
HHX, KOTOpble yCaoBHO OLLJIH MPHHATH 33 BOAOYNOP.

Hdaa npenorspatteHna cyddoziontbiXx ABAEeHHA B nopojax c no-
BEIIIEHHOH NPOHHUAEMOCTbIO MOA HAPOM I[IOTHHbBl YCTpPaHBAeTCH
ravOoKas UeMeHTAallHOHHAA 3aBeca, BhINOJHAeMas H3 [eHTPa/bHOH
LEMEHTAUHOHHOH MNOTEPHLBI H TOPH30HTaMbHBIX UEMEHTAIlHOHHLIX
LITOMNEH,

Boaelwie naGopaTopHbIe H NOJEBLIe HCCAENOBaHHA, NPOBEeHHEIE
PA3JHUHBIMH OpPraHH3auHAMH AAs oDOCHOBaHHA MpoeKTa NJAOTHHBI
Hypekckoit ['2C, no3Boauan noayuHTh AaHHble 006 yraax BHYTpeH-
Hero TPeHHA MaTepuanos, kos(duuHentax (UALTPALHH, KOMMpec-
CHOHHBIX CBOHCTBAX TPYHTOB, PpPEKOMEHAOBATL [JIOTHOCTL Mare-
pHAJIOB, YKJIaAblBAeMbIX B TeJO NJOTHHLI, BHISBHTE ONTHMAaJALHYIO
BJAMHOCTL CYIJIMHKA NPH BO3BelleHHH anpa # nogoGpaTb coCTas
oOpaTHBIX PHALTPOB IJIOTHHBL.

OnbT NPOEKTHPOBAHHA M CTPOHTeNbeTBa Hypexkckol NJAOTHHGI
“TPYAHO NepecleHHTh B FHAPOTEXHHYECKOH NpaKTHKE.

8) Maotuna Porysckoro rugpoysna

PoryHckuil ruipoysen npeanosaraerca pacnojoHuTb Ha p. Baxiu
HHKe cTposueroca Hypexckoro. mjipoysen uMeeT KOMILJIEKCHOE
(MppHTaUHOHHO-9HEPTeTHYECKO.) HasHAYueHHe.

[Tpu npuusatoit B npoekte ormerke HITY Porynckoe sonoxpanu-
auue OyAeT HMeTh nodHbiil oObem 11,8 mapa. m® u3 xoropwix no-
Je3ublii cocrasaser 8,3 mapa. M3 3TO NO3BOJHT PETryJHPOBATL B
MHOTOJIETHEM paspese cTOK p. AMylapbu H coBMecTHO ¢ Hypekckum
H TIOAMYIOHCKHM THApPOY3JaMH CO34aTh eMKOCTh JOCTATOUHYIO I8
yioBjgeTBOpenus notpebHocTeil B Bode Ha yposHe 1985 r.

Cuaposornyeckuil pexkum p. Baxm B crBope PoryHckoro ruapo-
‘Y34 XapakTepH3yeTcs CJAeAyIOUHMH NoKasaTesAMH: CpelHeroXoBoil
pacxon — 620 m3fcex; memennblii pacxon — 100—200 m3/cex; mak-
cHMaqbHBI naeojakoseit — 3900 m3/cex.
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Poryuckunit rugpoysen pasmeulaeTcd B TOPHOH MECTHOCTH B CJIOMK-
HbiX Tonorpaf)HYecKHX, reoJIOTHYECKHX H CelCMHUYECKHX YCJOBHHX.
CeficCMHUHOCTL pafiloHa CTPOMTENLCTBA OLEHHBAETCH BO3MOMKHOCTLIO
seMJeTpAcCeHHA cunoit B 9 6annos.

Pafion cTBopa ruapoysna npeicrapsaser coboit  V-obpasnoe
yilleabe ¢ KpyThiMu Gopramu. Beicota GeperoBmix cknonos 350—
500 M, KpyTHaHa — Ho 55°

B reosiorHueckoM OTHOLUEHHH YYACTOK CTBOpAa CJAOXeH ocalovHbi-
MH FOPHBIMH TOpOAAMH HHXKHekapOoHoBoro nepuona. Ms unx unam-
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Prec 7. Poryiuckufi ruapoysen.

J o= gaMeHo-3eMARMAaN MaoTiina: 2 — amarne T30 F — Doponpuespmg:
4 — KatacTpoduycckne BoAOCOpOch; 5 — CTPORTEAMIBE  TYHHCAH] b —
OTBOARLIHE TYHHeAn [HC; F— OPY.

fonee WHPOKO NMpelcTaBiedsl NecHaHHKH, YepeayioliHecs ¢ ajaespo-
antamu B apruantamu. Ilo renesucy n cBOHCTBaAM TOpPHbIE MOPOLI
HIEHTHYHL MOPOLAM OCHOBaHHA coopyxkeHui Hypexckoro ruiapo-
yaJaa.

ANnoBHaNBHBIE H JIENIOBHANLHEIE OTJOMEHHA HMET OrpaHHueH-
HOe pacnpocTpaHeHHe H HeGoJbLIYIO MOWHOCTL 1o 10 M.

lopHble MOpoaLl CHABHO AHCAOUHpOBaHbl. B6auau paiiona crpou-
TeJLCTBA OTMeueHbl TNPOfABJAeHHA HeOTEeKTOHHKH (ropAuHe HCTOYHH-
KH H T. A.). 3HauHTeJbHOe pa3BHTHE MOJYYH/Ja TEKTOHHYeCKasa Tpe-
wHHoBaTocTh, MMeloT MecTo paspoiBibie JHCAOKAIHH,

OcHOBHbIE COOPYMKEHHS THApOY3Ja HamMeuaeTcs PacnoJOXHTh B .
npeaejax ckafJpHoro 6J0Ka, OrpaHHYeHHOro ¢ ABYX CTOPOH pasno-
mamu 1l mopanka.

B cocrase 3anoannrens OAHOrO H3 pasjoMOB, HaXOLALlEMCH B
500 m Bblllie OCH NAOTHHEI, Ha raybHHe 20 M HHXe ype3a BOAW B pe-
K& BCKPHIT NJACT COJH, KOTOPLI najaer NMouYTH BEPTHKANABHO B TAYy-
Guny Ha 2,5—3,0 kM H HMeeT moiwuHocTh OT 15 mo 100 m.

TekTonnueckHe NMpPoABAEHHA H HalHyHe MjacTta CoOJAH B OCHOBA-
HHH CO3HAlOT TAMEbIe HHA{eHePHO-reo/JOTHYECKHE YCAOBHA.

B cocTaB OCHOBHBIX COOpYMeHHii rugpoysaa (pHc. 7) BXOMAAT:
NJOTHHA H3 MECTHBIX MaTepHaJsoB, ABAa CTPOHTEJbHLIX TYHHEAR H
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TYHHe/IbHEIE KaTacTpoduYeckHe BoAocOpochl ¢ TAYOGHHHBIMH H 1O-
BEPXHOCTHLIMH BOJAONPHEMHHKAMH Ha npapoM Oepery, HanopHo-
CTaHIHOHHBIH KOMIJIEKC COOPYXKEHHH ¢ nojzeMHbiM 3faduem [3C
Ha JjesoM OGepery. MakcumanbHas CTPOMTEBHAR BLICOTA MAOTHHH
350 M. ITlnotuna oTchimaeTcsi H3 TOPHOM Maccsl € VHJOTHeHHEM
ykaTkod. BomonenmpoHHUaemoCTb MJIOTHHLI oOGecrneyHBaeTcs I1eHT-
pajJbHbIM, cAa00HAKJIOHHBIM SAAPOM M3 MCKYCCTBEHHOH cMecH cCy-
rMIHHKa co uebHeM.

Has conpaxeHns CyTIMHHCTOTO Sifipa CO CKAJIBHBIM OCHOBAHHEM
B caMoH rayBoKoil YacTH KaHboHa ycTpaHBaerca OeToHHas npobka.
CraabHoe ocHOBaHHe GeTOHHOI NPOGKH H CYNJHHHCTOTO AApa yKper-

Mpogune nromubs |
i 'I;E-ﬂnrepegu

Puc. 8 Tlonepeunwii paspes no niaoTHHe.

J - Aflpo Ha CYrAHHKAS 2 MepeXoAnbkie 30HE M3 FAACHUHHKR: 4 — YIOPHAR MPHIME
HI FaACYiHED; 4 — DepXoBad M HHIODAH YHopHLe NPpHIME HI YEATAHHOID KAaMHA;
§ — feToHHas npobEa,

AAetcs naolllafHoi uemenraudei. [lo koHTypy saiapa ycTpaHpaeTcs
rayOuHHas NPOTHBO(PHALTPALHOHHAA UEeMEeHTALHOHHAS 3aBeca.

Conpsaigenne CyrjHHHCTOrO sipa ¢ YNOPHBIMH MpPH3MamMu npen-
MoJaraeTcs OCyUEecTBHTb ¢ NOMOIULIO 00paTHLIX (PHALTPOB H pasBH-
TOi Mepexo[HOH 30HEI H3 IrPaBeIHCTO-TaJeYHHKOBLIX TPYHTOB.

[lonepeunoe ceueHHe NJOTHHE NMPEeACTABAEHO Ha pHc. 8.

B nepuoj cTpouTenbeTBa pacxofbl pexkH NPeAnoaraercs OTBeCTH
C MOMOILBIO CTPOHTENBHBIX TYHHE e, pacnoJoXeHHblX B [ABa sapyca
Ha npasoMm Gepery.

[TponycKk naBoAKOBBIX pPacXONOB B 3KCNAYATAUHOHHBI MepHOX
Gyner NpoOH3BOJAHTBCHA Uepe3 JABA TYHHEJLBHBIX KaTacTpodHyecKnx
pofocOpoca. Oaun Bofoc6pOC HMEeT NOBEPXHOCTHLI BOJONPHEMHHK,
apyroi — raybuunntii. [Tocneannit conpsraeTcss €O CTPOHTENBHBIM
TYHHe/eM NepBoro fpyca HakJOHHBIM TynHenem. O6Ga BojocGpoca
HMEIOT KpyrJjoe ceuenHe auamerpom 11,6 m. CymmapHaa nponvck-
Haf cnocoGHocTk BogocOGpocos 3600 m¥/cek.

Karacrpojpnueckne sopocGpocs cosmecto ¢ I'2C  noseoasart
NnponycTHTL Yepes rugpoysen 4580 m*fcex (pacxon 0,1% obGecneuen-
HocTH). [laBogkosuit pacxon 0,019% obecneuennoctn — 6000 m3/cek
YACTHUYHO AKKYMYJHDPYeTCsl B BOAOXDPAHHAHKIIE ¢ NOABLEMOM FOPH3OH-
Ta BoAk Ha 1,0 = 1,5 M.

Hanopuo-cTanUHOHHEIT y3ea NPOEKTHPYETCS M3 BOJAONPHEMHHKOB
OalleHHOTO THNA BbICOTOH 35 M, HANOPHBIX MOABOLMALIHX TYHHeNIe,
noasemuoro spanua '3C w aByx oTBoAAlMX Ge3HANOPHBIX TYHHe-
neii kopoOxkoBoro ceuenusn 10 X 21 M.
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B) Maornuwa Yapeaxkckoro ruapoysna

Uappakckuil BOJOXpaHHIHULHBIA THAPOY3ea pPACNOJOXEeH B cpel-
Hem TeueHHH p. UHpuHK, cTpOHTeNbCTBO KOTOpOro navato s 1963 r.
H BelleTCs MO HacTofAllee Bpems.

'ugpoyses HMeeT KOMMJIEKCHOE HPPHTauHOHHO-3HEPTeTHYecKoe
sHaueHHe. C ero nomMollubio OCYILECTB/AAETCH CEe30HHOE peryjupoBa-
HHE CTOKa peKH, rapaHTHpyetrcA BOHoOOeCneyeHHe 3eMeNb HOBOro
opowlenns Ha naowagn 164 Teic. ra, BeipalaThiBaeTca OKOJO
2.2 MJApHA. KBT.-1 3JIEKTPOIHEPTHH B rofl, YTO NMO3BOJISIET PEryJaHpPO-
BaTh MOIIHOCTH [/5 MOKPBITHA MHKa HArpyakH sxeprocucremul, Coa-
faHHOE TMJOTHHONH BOJAOXPAHH/IHILE 3aperyJqHpyeT naBoAKH H CejH,
a B aHMHHI nepHoa obecneudT wWyrosajepxanue Ha p. Uupunk.

3oHa BOZOXpaHMAHILA HCMOJAb3YeTCA /AAA MAaCCOBOrO OT/bIXa
TPYAALIHXCH.

[To xapakrtepy nuTanusa p. UHpYHK OTHOCHTCA K pPeKaMm CHEroBo-
JNeIHHKOBOTO MHTAIINA C MeMeHHbLM NepHofAoM ¢ OKTAOpA no

MapT.
MakeuManbuslii nHabGmiolennsiil naBoAKOBBIN pacxon npuban-
waetca k 2000 m3/cex, Mmemennwiit — 150 m¥fcex.

Paiion cTponTeAbcTBa XapaKkTepPH3YeTCH CAOKHBIMH TIeoJorHuc-
CKHMH YC/NOBHSIMH, T. K. OH HEOLHOKpPaTHO nojBepraJcsa ropooGpaso-
BaTeJLHBIM NpOLEccaM, B CBS3H C YeM ropHble nopojsl copMHpoBa-
Hbl B CJOMHBIE CKJaA4aThie TeOJIOrHUYECKHE COOPYMKEHHA H PaspLiB-
Hble JIHCJOKAUHH (pasioMbl).

[Moponsl manec3os — H3BECTHAKH, MOP(HPHl 3aJEraloT B HHIKHEM
CTPYKTYPHOM sIpyCe, CMATHl B H3OKAHHAAbHbIE CKJAAAKH LIHPOTHOTO
MPOCTHPAHHA H MPEPEIBAIOTCA PALOM TEKTOHHYECKHX pazjioMOB.

Ko BTOpOMYy CTPYKTYPHOMY HPYCY OTHECEHLl KPACHOLBETHLIE H
necyaHo-rAHHHCTHIE MOPOALI KapOOHOBOrO MepHoja H 3aJeraloT b
30He JleHydallHH NOpoja NepBoro apyca.

Bee coopyxenns HapBakckoro rHjpoyaia pacnojioeHbl Ha ma-
Ne030fiCKHX H3BeCTHAKax, ciaaramouiux siaech oba GopTa M0JHHB H
Kaubou p. YupuHk.

HapecTHAKH CNOMEHB B KPYMHYIO CHHKJAHHAABHYIO CKJAIKY LWH-
POTHOrO MPOCTHPAHHSA, OChb KOTOPOH NPOXOJAHT APHMEPHO no JAHY
PEKH, a KPhlabaA caaralor Oopra yulenbs. HspecTHsKH Kak MaccHB-
Hble, TAK H TOHKOCJOHCTbIE HMEIOT B cpelineM oGbemublii pec 2,7 1/m3
H XapaKTepH3YIOTCS BbICOKOH MPOYHOCTBIO Ha cikaTHe ( OFF = 1200+

= 2400 kr/cm?). MspecTHAKH pas30HTH pa3JaHuYHBIMH CHCTEMaMH Tpe-
IIHH, HAJOMHMBIIHMHCH OJHA Ha JPYryio H pasOHBUIHMH CKaJbHbIH
MACCHB Ha OTAEeALHOCTH pasinuHoi kpynnocTH. lllupuna packpeiTus
TpelllHH 3a NpeleJaMH 30HbI BHBeTpuBanus pasua |—3 mm. Hacrts
TPeLlHH COMKHYTA, YacTb HMEeeT Ka/JbLUHTOBbLIH HJIH CYTJIHHHCTHIH 3a-
NOJHHTE b,

Tpewnnuan nycrotHocTb coctasaser 1,5 = 3%.

B oThoeiabHbIX 30HAX HM3BECTHAKOB MNpeHMyllecTBeHHO B GopTax
yllenbs OTMeueHo KapcrooGpasoBaHHe.
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B pycae pexu M Ha noBepXHocTH GeperoBhiXx Teppac HMeEIOTCA af-
MOBHAABHBIE OTJA0MeHHs, MolIHOCTL BaJVHHO-TaJeYHHKOBOrO rpyH-
Ta B pycae cocrasaser 3—5 M. Ha Geperopsix Teppacax MOLLHOCTh
KOHTJIOMepaTo-rajJeyHHKoBoil Toay procruraer 20 m.

B paiione cTsopa rHApOy3Jda WHPOKO PAa3BHTHI ONOJ3HH H OOKO-
Ban 3sposua. OnojasHy H ONABIBHHL IIHPOKO PasBHTHl HA CKJIOHAX
B YeTBEPTHUHLIX OTJOMEHHAX.

Jpoaua npogsasercs B oOpasopanuy rayGOKHX OBParoB H y3KHX
pyceJl pex.

Kapbepsl MeCTHBIX CTPOHTeNbHLIX MaTepHaJoB (CYriHHKa, KaM-
HA B T. 1.) HaXOMATCA B ocHoBHOM, BOAH3H O0BLEKTA CTPOHTE]LCTBA
Ha paccToAHHM 4—D> KM. Kapuep rpaBHHHO-MeCHaHOH CMeCcH Ans
VKJ4[AKH TMepexofHBlX 30H Tela MJIOTHHbl pacnojarajica B 22 KM
B YCThe p. AKCakarTsl.

Pafion rpapoysaa Xapakrtepusyerca 8-Ganabuofi  ceficMHu-
HOCTbIO.

[lpu puiGope pauUHOHAABLHOrO THNA MAOTHHHE AJA AaHHBIX YCJO-
piit B npoexTe GLIIH pPacCMOTPEHb! HECKOJbKO BapHaHTOB.

[Mo HHMKEeHePHO-TeOJOrHUECKHM YCICBHAM, CeHCMOCTOHKOCTH, TPO-
CTOT@ BHIMOJHEHHMS H SKOHOMHMHOCTH INpeinoureHue ObiI0 OTAAHO
BAPHAHTY CTPOHTENLCTBA KaMEHHO-HaOPOCHOH MJIOTHHEL.

COCTAB OCHOBHLIX COODYIKEHHH rHAPOY3Ja BXOAAT I[NIOTHHA
MakcHManLHoil BeicoToil 167 M, katacTpodHuecKnii Bogochpoc maxT-
MOTD THNA, NOAKJIOUEHHBI K CTPOHTENLHOMY TYHHENIO NepBOro Apy-
ca. ananue 'DC orkpuiToro THna wa 4 arperara, rayOHHHDIE BOIO-
NpHeMHKHKA | 1Be HHTKH MOABOARIINX HANOPHBLIX TYHHEJEH.

[lponyck CTPOHTEALHBIX PAacXo/iOB OCYLLECTB/AETCA M0 IBYM
CTPOHTEbHBIM TYHHEARM, PacnofiOyKeHHBIM B JiBa Apyca Ha JeBoM
Oepery. -

CrpouteabHutil TYRHEIb BTOPOro fipyca HCMOJB3YETCA Kak HppH-
ralHoHHBI BOAOBLINYCK H XoJocToll Bojocbpoc [3C.

Konerpykuua niaotHHbl Yapsakckoro rujipoysia npeicrasieHa
Ha pHc. 9.

[MnoTuHa umeeT CHMMETPHUYHEIHR Npoduib ¢ UEHTPAJbLHBIM AIDOM
M3 CYrJAHHKA, OOKOBEIMU YMOPHBIMH NPHSMaMH H3 KaMeHHOH Ha-
6pOCKH H MecYaHO-TPABeNHCTRIMH NEepexoAHbIMH 30HaMH Meay
HHMH.

B xaubLOHHOI uaCTH B OCHOBaHHe fApa yaomena GeToHHas npood-
ka, JLus cozfanna HaleHoro conpaxenHa OeTOHHOH MpOOKH ¢ Tpe-
LHHOBATHIM CKaJbHBIM MACCHBEOM B OCHOBaHHMH npobGkH npobBeieHa
YKpenHuTeNbHasa LEMEHTAHA, '

[lenTpanbHoe CYrVIHHHCTOE SIPO ABJAAETCH MPOTHBOMH/ALTPALH-
OHHBIM 3JeMEHTOM MAOTHHLL Jlif yMeHblIEHHs TPYAOEMKOCTH B YK-
najke CYrJHHHCTOrO TFPYHTa SIAPO HiMeeT oOyiKeHHbIH npodHIb,
B npuckaabHOll 30HE AAPO pacnaactano, 4ro odecneyHBaeT BoJsee
HafeMHBI KOHTAKT CYMJHHHCTOrO TFPpyHTa CO CKa/lbHBIM OCHOBaHH-
eM. B cpgsH ¢ GoJbLIOH OTBETCTEEHHOCTbLIO COOPYMEHHA H OTCYT-
CTBHEM [IPH NMPOEKTHPOBAHHH aHaJoros ObLIO y/eJeHO 3HAYHTe/IbHOE.
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BHUMaMNHEe Ha3HAYEHHIO (DH3HKO-MeXaHHYeCKHX MNOoKasaTesef] CYrJH-
HHCTOTO TFPpYHTAa, YAOMEHHOro B HacwLinNb, IJasa oGecrneyeHHd ero cra-
THYECKOH H (PHALTPaMHOHHON yeTofiunBocTH. Cormacho TEOPHH [JIOT-
HOCTH-BJAAYKHOCTH CTaTHYeCKas H (PMJAbTPAalLHOHHAS YCTONYHBOCTB
flpa MOCTHTalOTCA NYTeM YKAaAKH TPYHTa NPH ero OnTHMAaJbHO!
NIOTHOCTH-BAAKHOCTH, ITOMY CHOCOBY YKAAAKH CYMJIHHHCTOTO FPYH-
Ta, obecnevyHBamwLleMy 3ajlaHHble (H3HKO-MeXaHH4YecKHe MoKasaTe-
JH, NpHIABAJIOCh cepbezHoe 3Hayende., B kauecrsBe ocHOBHOro cno-
coba BosBeaeHHs aApa OGLJIO NPHHATO MOCJACIHOE MeXaHHUeCKOoe
YOAOTHEHHE KATKAMH H IPYEeHHBIMH aBTOCAMOCBAJaMH NpPH TOJLIH-
He ynaornaeMoro cqaod 30 cm. OneiT nokasan, YyTo NpPH YIJAOTHEHHH
rpyita jo obhemuoro Beca 1,75 T/m® oGecneunsasics yron BHYTpeH-
Hero tpeina 24° w cuennenmne 0,2 krjcm? — moxasateqin AoCTATOY-
Hple 1a51 TApAHTHPOBAHHON CTATHYECKONH H (HALTPAUMOHHON YCTOl-
YHEOCTH siapa.

[loBbilIenHaa BAaXKHOCTL FPYHTA B Kaphepe B oceHHe-aHMIHIT me-
PHONL H JKejaHHE YCKOPHTb H YNPOCTHTb Mpouecc YKJAafKH Nocay-
HHAH NOBOAOM A MPeANioeHHA cnocoda YKAalAKH CyriHHKa oOT-
CHLITKOH B BOLY.

Has obocHoBaHHs 3TOro cnocofa ykAafKH Ha CTPONNIOILA TKe
ObIIH NPOBEeHBl CMEHAJbHbIC NOJIeBble HCCACLOBAHHS, MOKA3ZAEB-
lune, uTO NpH Cnocobe OTCHINKH CYNIHIKA B BOAY HE BblJep:KHBAIOT-
Cs1 OCHOBHbLIE KOHAMLUMH B 4YacTH MJIOTHOCTH-BJa:KHoct#. Henoerar-
KOM STOro cnocoda yKJTaAKH HAachiNM SIBULJIACH M MOCAO/HAN Hepas-
HOMEDHOCTE INIOTHOCTH-BJAXHOCTH, Hapymaiomas oaHooGpazte
FEOTEXHHYECKHX H (HALTPAUHOHHBLIX nokasaTteded. [lpunumas Bo
BHHMaHHe yKasaHHOe, NPH BO3BEJCHHH AAPA IJAOTHHBE O HCNOJbL-
30BaH cnocod NOCJAOHNON YKAalKu IPYHTA, VBJAaKHCHHOTO 10 ONTH-
ManbHOH BaaxkHocTH (15—I17%), ¢ MexaHHUECKHM VIIJIOTHEHHeM.

Conpsaente CYriHHHCTOrO $1Apa € KPYMHO3EPHUCTHIM Marepua-
JIOM KaMEHHBIX YMNOPHBIX NPH3M OCYIIECTBJAGHO C MOMOLLLIO Mepe-
XOOHLIX 30H H3 TPABENHCTO-NEeCUAHLIX TFPYHTOR AKCAKaTHHCKOrO
Kapeepa. [lepexonusie 30HBE NpenoxpansioT MeJIKO3epHHCThe (pak-
LLHH silpa OT MeXaHHYecKoil cy(Qo3uy, BHMOOpa u pazMuiBa cy-
TIHHKA 10 KOHTAKTY BbicAauHBaHHs  QUIBTPALHOHHOTO MOTOKA.
Benencrsue nepaBHOMepHBIX medopMainii Allpa B HEM MOCYT BO3-
HHKHYTb TPEIUHHBl H BBIHOC YACTHL CKeJeTa TPyHTa sfpa CTaHO-
BHTCs elle OoJiee OnacHbIM,

Hs ycaoBuit caMo3ajeuynBaHHs CKBO3HBIX TPEelHH, BOZHHKAIOUIHX
B si/ipe, NEpPeXo/iHEle 30Hb! NPHHATH ABYXCAOHHBIMH. [lepsuifi cuaofl
IPHHAT H3 KAPLEPHOrO rPYyHTa ¢ OTceBOM (pakuuil Kpynuee 10 mm,
BTOPOIi — ¢ oTceBoM (pakuuii kpynuee 150 mm.

CneunanbHo mocTaB/ieHHble ONLITHI NMOKA3adH, YTO HeGOJbIIHe
TPeIHHEl B Afpe (nopsiaka 1—2 mM) OyayT sakpeiBaThes 3a cyer
HabyXatus cyraHHKa. [IpH BOSHHKHOBEHMH CKBO3HBIX TPeUlHH LIH-
PHHOH pacKpbITHA > 4 MM Ha6/I0aJCsA BHIHOC CYrJIHHKA., BblHOCH-
MBIE€ HACTHLB CYIVIHHKA KOJNBMATHPYIOT NepBuIi CJOH mnepexomHoil
30HBI, YTO NPHBOJHT K GLICTPOMY CaMO3a/JeuHBAHHIO TPELLHH B Alipe.
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Momusie nepexoanLie 30HE CO3AaI0T MOCTENCHHLI Mepexom Me-
KAy OTIHYAKOUIHMHCA MO HECTKOCTH YacTAMH IJIOTHHLI H CJayKar
KOMMEHCATOpPOM B pacnpefejeHHH HanpsMeHHN, BO3HHKAIOLIMX
NpH OcajKkax MeXAy KaMeHHBIMH YNOPHLIMH TIPH3MAMH H CYIJIH-
HHCTBLIM SIPOM, UTO OCOGEHHO BAMHO NPH BHCOKOH CcelCMHYHOCTH
paHoHa.

B kauectBe MarTepHana GOKOBHIX YNOPHBIX NMPH3M HCMNOJb3OBaH
H3BECTHSKOBBIH KaMeHb, NOJYUYeHHLIH B3pbiBAHHEM B Kapbepe.
B ceasn ¢ He#noCTATOMHOCTBIO HA CTPOHTEJNBCTBE KPYNHOrO KOH/IH-
UHOHHOrO KaMH$ OblJIO NPHHATO pellleHHe OTCHNaTh BO BHYTpeHHHe
30HB YNOPHBIX NMPH3M TOPHYIO Maccy MafbLIMH CAOAMH € YKaTKOM
10 yos = 1,95 7/m3. Hapyuole 30HB OTCHINAJMHCh H3 KPYMHOro
KaMHSl H HTPaJH PoJib NPHTPY3KH,

30Ha MeAKOro KaMH$ BO3BOAHJIACh OJHOBPEMEHHO C SAPOM H
NepexoAHbIMH 30HAMH C CO3JaHHEM MO BBLICOTE BHELIHHX YCTYMOB.

Hapyxuan sona Mownoetsio 15 <~ 25 M BO3BoAHAACh MHOHEPHOI
OTCHINKOH cnosMu B 10 M.

B okonuatenbHOM npoduae naoTHHL oGpasoBajuch RPYCE, paz-
JeneHnsle GepMaMH, 3anoxeHHe OTKOCOB Mex/1y sipycaMH cOOTBeT-
CTBYeT YIJy ecTecTBeHHOr0 OTKoca KameHnnoii HaGpocku 1:1,3.
C yuetom WIHPHHBI NPOMEKYTOUHBIX Gepm ofllee 3ajo0XKeHHe Bepxo-
BOr0 OTKOca coctapnaser 1 :2, Husosoro 1: 1,9, uro ofecneunBaer
06LIYI0 YCTOHUYHBOCTD OTKOCOB INPH PAacueTHOM CcefcMHYecKOM BO3-
neficteHH. Kak ykasuiBasock B ONHCAHHH TeOJOTHYECKHX YCJOBHI
paiioHa TrHApPOYsJa, B CKaJbHOWH TONIIE OCHOBAHHA COOPYMeHHM
HMeeTCH PAN TPelUHH CO 3HAUHTEeNBHOH IHPHHOM pacKpLITHH, 3a-
NOJHEHHBIX TIHHHCTHIM 3aMOJHHTENEM H KapcTroBele nojoctH. aa
CHHXKeHHs (HALTPAUHOHHOrO pacxola H rpajHedTa B cKaJbHo#i ToJ-
lle OCHOBAHHA COOPYIKEHMH co3flaHa npoTHBO(HALTPANHOHHAN I1le-
MeHTalHOHHaA 3aBeca ray6unoit no 80 M. [TporuBodmabTpaunonnan
3aBeca BBIMOJHEHA H3 KejesobeToHHON rageped (nMoTepHel), BpezaH-
HOH B OCHOBaHHMe Apa Mo NepHMETPY ero KOTJOBAHA.

PHALTPALHOHHBIH MOTOK YACTHYHO NMEPEXBATHIBAETCH Pa3rpysou-
HEIMH JApeHaXXHEIMH WToAbHAMH, Ha npaeom Gepery B kauecTBe
JApeHaMHBIX HCNMOJB30BAHLI JIBE MOAXOMHBIE WITOJNLHH JAS pazpaboT-
KH TYpOHHHBIX BOAOBOJAOB AauHOH mo 150—160 M. Ha nesom Gepe-
ry nmpoHieHsl JiBe ChneluHajibHbie ApeHaxHble WTOJALHH MJMHOH NO
100 m.

Crenbl M CBOL IWITOJIEH OG/JHLOBAHEI TOPKPETOM IO MeTasaHue-
ckoit cerke. IlpuToK rpyHTOBHIX BOX oGecrnieyHBaeTcs YCTPOMCTBOM
BAOTb WITOJEH BEEPOB JpeHaXHblX CKBaMKHH raybunofi 5—10 M.

[lrotHHa ocHamexa GOABLWHM KOJHYECTBOM KOHTPOJbHO-H3Me-
PHTENILHON anmapaTypel, NpeaHasHaueHHOH B OCHOBHOM AJs HabJio-

ACHHA 3a Je(OPMAUHAMH IVIOTHHBL H NOJOMEHHEM KDHEOj Je-
NpeccHH.



r) Kaccancaickaas naoruHa

ITnotuna pacnonoxena Ha p. Kaccancaili B Hauajge cKaiHCTOro
yuleaess. Iln0THHA, KAk H BOAOXpaHHJHILE B LEJOM, HaXOJAHTCS B
npeaenax AnakyGuhckoro paitona KuprCCP. 'mapoysesn BBoauTcs
B 3KCMNJAYaTALHIO OYepemsMH.,

OGvem Bomoxpamminina nepsoit ouepean (1945 r.) coctasaan
81 man. M® npu BeicoTe npusmbl cpabotku 11,5 M u nuowanu aep-
Kana 2,75 km2,

O61em Bofoxpanunuiia BTopoit ouepean (nocae 1952 r.) cocras-
ader 106,7 man. m® npu BbicoTe nmpuambl cpaGotku 28,5 M u nsoma-
An sepxana 5,88 km2 Mepteblit 06beM Bofoxpannania — 10 man. me,
Cpennemecauuasa MyTHOCTh He npesbimaer 0,65 kr/m®. Makcumanb-
HolH  pacxon B p. Kaccancait B 19 obecneuennocth pageH
130 m*/cex. Cpenneronosoit pacxon 10,5 m3/cex (cuer u CHEZKHHKH),

Yuease, no kotopomy nporekaer p. Kaccancaii, B mecre CTBOpA
NIOTHHBI HMEET WHPHHY no HH3Y okojo 20 m. Bricotra Gopros yuie-
b paoxoaut o 100 m. Jleswift Gopr yuwenws Gosiee mOJOrHii, uem
npaBbli, H HMeeT B Npefenax BBICOTH IJIOTHHEI oTkoc 1 : 2,8, a npa-
Buifi 1 : 1,5. Buite Gopra umeercss Gosee KpyToil oTKOC.

OcHoBHO# noponoii, caaraowei aHo U GopTa yileJdbs B npene-
Jlax BBICOTBI MOCTPOGHHOH INVIOTHHEI, ABJAAIOTCA KBapleBhle Mop-

(HpbL.

Pue. 10. Kaccancaiickan naoTuna.

I — ponocann popochpoca; 2 — nectnua; 3 — kamepa nofsemuENKa: 4 — Eopora;
5 — racHTens BOROBMOYCKa; 6-— cTeHKa M3 KaMenuof KASAKH; 7 — ROgOMED
BertypH; § — otROAAUes pycao.
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Puc. 1l. INonepeunstit npoduas no Kaccancafickoil nioThHe.

1 — gamennan - naGpocka; 2 —cyxasm Kaaaxa; 3 — rpasnflnan noaroToBka; 4 —
ApyxcaofiHMA MencioleTOHHMA SKpaH.

Ha nepom, nosorom, Gepery KBapuesble nOopdHpbl MecTaMH Me-
PeKPHITHl MOKPOBOM OChINeH MOIUHOCTEIO Ao 8 M. B pycine nopdups
obHaMaloTcA H yXoIAT nof gHo pekH. [lopdmpsl naoTHeie, pasGHTH
TpelllHHAMH MO TpeM HanpasieHHsaM. [Io AHY OHH NPHKPHITH rajaey-
HHKAMH MOLLHOCTbIO 10 3—4 M.

[Mpapwiii kpyTOil GOPT TaKkKe MOKPHIT OCHINAMH TOMIIHHOH 10
10 m. [eosordueckue ycJoBHS B CTBOpe MJAOTHHBI OGJaronpHATHLL
Ocwind ¢ GOpTOR yuienba B pailOHe CTBOpPAa MMJIOTHHBL YIaJeHsl.

B coctaR coopy:eHHil BOLOXpaHMIHIHOro rugpoysaa (puc. 10)
BXOAAT: 4) NMAOTHHA H3 KaMeHHOH HalpockH c¢ skpaHoMm; 6) TpyG-
yaThi BOAOCNYCK; B) KaTtacrtpodHyeckHi cbpoc.

[IpuHuMas BO BHHMAaHHe oOHAHe KaMEHHOro MaTepHaJjia, NJAOTH-
Ha MPHHATA M3 KaMeHHOH HaOGpocku. BojoHenponHulaeMOCTb NJIOTH-
Hbl JOCTHraeTcs ¥ene3obeTOHHbBIM 3KpaHOM, YJOMEeHHBIM MO BEpPXO-
BOMY OTKOCY H YNHpaliolWyMcs BHH3y B OeTOHHBIA 3y0, BpesaHHBIH
B cKaJy ocHOBaHHs H Gopra yulenbs. [IIupuna nnotHusl no pepxy —
6 m; BepxoBoil oTkoc maoTHHe 1 : 1,6; HusoBoit oTkoc — 1 : 1,4

I[To BricoTe OTKOC pasfieneH Gepmamu WHpHHo# 2 M. Bricora no-
CTPOEHHOH MJOTHHE paBHa 59 M. [lonmepeunoe ceyeHnHe NJIOTHHEL
nsobpaxkedo Ha puc. 11. HanGoapias WHpHHA MJIOTHHEL 10 OCHO-
BaHHio paBHa 236 m.

Ob6was naowaiak skpana 14 660 M2 IKkpan OoT OCHOBAaHHA TJIO-
THHBI 40 BRICOTH — 15,4 M KeCTKHil, ABYXCAOHHBI, BLile — FHOKHA,
W3 ABYX CJAOEB eJe300eTOHHBIX NJHT [ = 15 eM KaMABIf, YyI0oMeH-
HEIX mo OeTonHofi moaroroBke [ = 10 cM H NMOKPBITHX caoeM OHTY-
Ma. TIAHTBEl SKpaHa yJoXeHbl TaK, UTO BepXHHe IMepeKpLIBAlOT LUBLI
HHMHHX.

B nepBoHauyaJbHOM NpOEKTe OCHOBHYIO 3ajauy sKpaHa BBINOJ-
_HAN TOJLKO BepXHHH CnOH xese300eTOHHBIX NJNHT, AJs Yero WBE
MeXAY HHMH YIJIOTHHAHCH MEIHBIMH TJACTHHKaMH, H3OTHYTLIMH
r-o6pasio B BepTHKaJbHBIX WBaX H INIOCKHMH B rOpH30HTaJbHLIX.

B nocaeayiomeM OGblJo pellieHo BMECTO BOMOHENPOHHUAEMBIX
MIBOB C ME@IHBIMH IJIACTHHKAMH MOKPLITL BeCh HAXKHHH cJOfi 3Kpa-
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Ha MEIIKOBHHOH, NMPOMHTaHHOM OHTymMHO#i MactHkoii. [Ipu stoMm 1o
BbICOTHl 40 M — B ABa cao0s, a Boilie — B ofAuH. [na ofecneuenis
rHOKOCTH sKpaHa OwblJia cOXpaHeHa paspeska ero Ha OTHedbHble
NJIHTHL pasmepom 7.5 X 7,5 m.

JKpaH conpaxen ¢ 6G0pTaMH H OCHOBAHHEM IJIOTHHEI 3yGoM, Bpe-
SaHHLIM B cKajay. ApmaTtypa HHXKHHX IJIHT, PacHoOJIOMeHHbIX Mo
KpadaM 3KpaHa, sajlejlaHa B 3TOT 3y0.

B nepeonayanbHOM npoekTe Oblia NMpeaycCMOTpeHa TilaTeqbHas
yKkaanka kaMmus no pecy He menee 100 xr. lo 1946 r. B naoruny
Gbiio yaoxeno 120,7 tuic. M® KaMHA M HaNOJHEHHe BOJOXPaHHJHILA
6u10 JoBefeHo A0 2 MJAH. M3,

B nocaenyiomem H3-za TpyaoemKkocTH paGot (pyuHO#l Tpym) H c
YYETOM HeIOCTATOYHOrO 3anaca KaMHi B Kapbepax BEcOM He Melee
100 kr, Gblla NPHHATA OTCHINKA TeAAa MJAOTHHB CAOAMH A0 5 M KaM-
IbiH ¢ ycaoBHeMm, 4ToGBl MO €010 MEJKOro KaMHA BecoM oT O [o
50 Kr yknagsiBasca OGbl CAOR KpPynHOro KaMmHa BecoMm Gogee 50 kr.
Onnako u 10T cnocob He HCMOJbL30BAJCA B TOJHOH Mepe HMEeB-
wyiocss B TO BpeMms TeXHHKY. [Tostomy on Guii 3amenen HaGpocKoil
pasiHYHOro KaMH#A ¢ AONYCKOM KapbepHOH Meo4H,

B xonue 1947 r. Gbl10 NPHHATO pellleHHe BHIMOJAHHTL HH30BVIO
UaCTh MJIOTHHBI € NOMOLUBLIO HANPABJEHHOrO B3pLIBA CKAJbHOH nopo-
Jbl, pacnofoxeHHoR Bollle rpefGHa naoTHHL. BspoiBom 6blio yiao-
Keno 69,4 Toic. M® nopoasl. OaHako B3pLIB MOBpedH] 3KpPaH Bep-
XOBOro OTKOCA,

B teuenwe apyx Jaer (c 1956 nmo 1957 r.) ocagka naoTHHBI co-
craBuna 1—6 em.

JKemayaTauMs IIOTHHEI NPH 3aKOHYEHHOM 3KpaHe MNOKasaJa,
uTo (QUAbTpaLUsA vepes SKPaH H CONpsKeHHe ero Co CKaJol MpH
MAKCHMAJbHOM HaNOJHEHHM BOAOXPAHHJHILA HE [PEBOCXOJHT
300 n/cex.

O6beMbl paGoT, BEIMOJHEHHEIX B NpOlEcce CTPOHTENLECTBA BOJO-
XpaHHJOHILE, COCTABJAAIOT: 3eMJAsHbIX — 430 Thic. M%: GeToHHBIX H
senezobetonnbplx — 12,4 Teic. M3 kKamenublx — 536,2 Thic. M3 Me-
TAJJOKOHCTPYKUHH — 51,7 Thic. M2,

B pesysabraTe nocTpoilky BOAOXPaHHJHKILA YBEeJHYHJIACH OpOLIAe-
Maf njaoulaib Ha 7960 ra (mo cpaBuennio ¢ 1940 r.).

Jo 1947 r. pns HakonaeHHa BOAbI HCMOJb30BAJCH MOCTPOEHHBIN
B 1941 r. BpemenHbiil AepeBaHHbll skpaH. C 1947 no 1949 r. wakon-
JIEHHE BO/bI BeJIOCh NMOJ 3alHTOH TOJBKO GeTOHHOI NMOArOTOBKH NOJ
menesobeToHHbIe NJHTLEI 3KpaHa.

C 1950 no 1954 r. nnotHHa pafoTaja NpH OJHOM HHIKHEM Clioe
Heneao0eToOHHBIX NAaHT. HenopMmaabHas sSKCNAYATaAUHA MAOTHHBL
NpHBeJa K Bbillle]auHBaHHIO GETOHHOH NOArOTOBKH BO MHOTHX Me-
cTax. BolllenauynBanuio NoABepraHchk TakiKe HHMKHHe DAMNBL XKeneso-
GeToHHbIX mauT. B 1953 r. naGnionanace QuabTpauHs uYepes nJao-
THHY € pacxojoM jo 3—7 m3/cek,

Has yerpanenus ¢uabrpauus B 1955 1 1956 r. Guin npoussenen
PEMOHT OTAeNLHEIX YacTell 3KpaHa H YyJOXeH ero BTOpoil cJjof,
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B peayawTaTe 3THX pabor ¢uAbTpauHA yMeHbIIHJace mo (03—
0,7 m3/cexk.

B 1946 r. nnotuna peicoton 30 M noasepraack 8-6anabHoMy 3eM-
NeTpACeHHI0 H HabmoganHch OCHIMH Ha HH30BOM OTKOCE MJOTHHBIL.

B npouecce skcnAyaTalHH BOAOXPAHHAHULA B OTAe/bHBIE TOIH
BO3HHKANA HeoOXOAMMOCTE cOpoca H3OMTKOR BOAL. IDTO YKAa3klBANO
Ha BO3MOMHOCTb YBe/lHUeHHS eMKOCTH BOJLOXpPaHMJ/IHILA, NMPHHHMAaHA
BO BHHMaHHe MOTPeOHOCTL B YBENHUEHHH PEeryJHpyeMBIX TONYCKOB.
B nepuon c 1962 no 1967 r. coopymenusn KaccaHcalicKoro BolLo=
XpaHuaullla OwliH pexoHcTpyHpoBanw B ormerka HIIT nogusrta
Ha 10 M.

B mnpouecce pekOHCTPYKUHH OLIIH BHIMOJHEHH CJAeIYIOIUIHE OC-
HOBHBIE paboThl:

a) HapallMBaHHe BBLICOTH MJIOTHHE Ha 10 M, yunpenne ocHoBa-
HHs Ha 40 M co cTOpoHBl HHMKHero Gweda; 6) HapallHBaHWe cylle-
CTBYIOLLEro Keae3o0eTOHHOrD 3KpaHa W YCHJeHHe ero TopkperbHero-
HOM; B) YANHHeHHe TpyOwl BomoBeinycka Ha 39 M (B cBfsH C
VIIHpEHHEM MNJAOTHHBEI); T) YCHACHHEe H HapalllHBaHHe CTeH IMaXTHI
BofochHpoca.

Paborel GuliH HavaTH ¢ yAJHHeHHs TpyOw Bojpoeminycka. Kawme-
Py 3aTBOpPOB, pPacnoJOXeHHYI) B KOHIe BOMOBHINYCKA ([0 peKoH-
CTPYKIIHH), OBIIO pellleHO OCTABHTL B TeJe MNJOTHHBI, YCHJHB ee
CTeHbl H NepeKpLITHE C YYeTOM BOCIpPHSITHS Harpy3kH OT cJofA Ka-
MeHHOH HaOpocku TommMHoiK 17 M.

KamernHuiit MaTepHas An18 HapallMHBaHHA TNJOTHHE NOGHIBANH B
2-x xapeepax. Ogun (Manwlit) kapbep 6wl pacnonoxen B 180 m
OT NJOTHHBI, Apyrod (OCHOBHOH) HaxomHACH Ha JesoMm OGepery
p. Kaccancait B 1500 M or naotuuel. Prixaende ropHoit mopomst
B OBOHX Kapbkepax OCYILECTENAJOCE C MOMOUILI0 MHHHEIX KaMep.

Yknanka wkameHHoli HaOpocKH B Telo MJIOTHHBI NMPOH3BOJHJACH
nospycHo (BelcoTa spyca no 16 M) ¢ noMomeic aBTOCaMOCBANOB,
YnnoTHeHHe KaMeHHOH HaOpocKH B Tele MJIOTHHHE NPOH3BOAHJIOCE
€ MOMOLLBIO THIPOMOHHTOPHON YCTAHOBKH.

C uenpio yeTpaHeHHs eXeroAHBIX 3KCMAYATAlHOHHBIX PEMOHTOB
#ene306eTOHHOTO 3KpaHa CyLlecTBYIOWHA 6wl ycHAeH Topkpetbe-
TOHOM MO apMaTypHO# ceTKe. ¥YcTpolcTBy xene300eTOHHOro sKpana
B mpelesiaXx HapallHPaeMOl YACTH NJAOTHHE TNPeilliecTBORANO BHI-
paBHHBAalHe BepXOBOTO OTKOCA CJOeM TraJedHHKa TOJANIHHOH OT
IBYX Ho ofHoro Mmerpa. Ilo BeIpoBHeHHOMY OTKocy 6Llia yJaoxeHa
Geronnasa moArotoBka ToawuHod 10 cM, a 3aTeM ocHoBHo# GertoH
SKpaHa, apMHpPOBaHHBIA ceTKolt H3 apmatypul d = 12 MM nepHOaH-
yecKoro npoduns,

B nacTosilee BpeMs paccMaTpPHBAeTCs BO3MOMHOCTE YBesHue-
HHS BBICOTEl MJOTHHBI ¢ LENbI) CO3IAHHSA BONOXPAHHIHILA eMKOCTLIO
000 man. ma.

Haxopawmufica B HeyIOBRNETBOPHTENBHOM COCTOAHHH TpyOuaThif
BOLOBRINYCK (TpeluHooGpA30OBAHHE) TNPeAnoJiaraercd 3aMeHHTh
TYHHEJbHHIM BOHLOBHINYCKOM.
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; n) Karracafickas nioTuna

Katracafickast BOJOXpaHHAHINHAA MIOTHHA HaXxOIHTCA B ceBep-
HON_4acTH Tepputopun Tamkukckoii CCP.

OcHoBHOe HasHaueHHe BOLOXPAHHJIHILE — aKKYMYJHpPOBaHHe
croka p. Kartracail, HeHcnonb3oBAHHOIO 3HMHEro cToka p. Bacman-
apicai M p. Ilaxpucrancail.

BropuiM HemanoBaxHBIM HasHaueHueM BOMOXPaHHAHILA SBJSET-
€A sajepianne ceneBblX pacxonoB. CakkyMyJHpOBaHHbLI ceeBoft
CTOK B NOC/JELYIOUEM HCMOJb3VeTCsl Ha OpOILeHHe.

EmrocTs Bomoxpanuauma 55 man. m®, Ha Gase BOJOXPaHHJHLILA
TIpe/inonarajnoch: a) noBblIeHHe BOAOOGECNeYeHHOCTH Ha CyllecT-
BylOLleH naowani opowenus 4,03 Toic. ra; 6) npHpPOCT HOBOro opo-
lens na naowann 8,4 Teic. ra; B) 3awmura r. Ypariobe or paapy-
HIHTENBHOH NeATeJbHOCTH cenefl. -

Haweii BoLoXpaHHIHLA CAYIKAT HOMHHBL pek Kapacakan, Kyn-

wax 1 Katracait, kotopsie B 3TOM paifioHe CAHBAIOTCH B ORHY JHO-
JIHHY. .
[laotuna nocrpoena B cTBope, rie PevHoil MOTOK Mpope3aer rop-
HYI0 BOSBHIIIEHHOCTb Y3KHM ylleabeMm, llupuna yweans B cTBOpE
230 m. Bospbiwennocts npepbiliaer OKPYaloUlyi0 MecTHOCTb Ha
100—150 M u chaoxena CJNOHCTOH, CHJIBHO TpPeNIHHOBATON ToMalLedl
fIECYAHHKOB, CNAHLEB, H3BECTHAKOB ‘H KOHIVIOMEPATOB, MPHKPLITHIX
CYFJIHHKOM €O lleOHeM H rajeuyHHkoM. Mectamu KopeHuble MOPOAEI
obnaxkensl. Jlonuuel pedex, o6pasyiouiux p. Karracait, B paiione
POJOXpaHHJIHLIA HMEIOT ' 3HAYHTEe/NbHBIE YKJIOHBI nopsiika -0,02—
0,035. Pycna peuexk uHMmeloT XapakTep Xopowo paspaGoTaHHBIX
JOJJTHH.

‘B paiione Bonoxpanuauua BeeNsIOTCS IBA OCHOBHLIX BOJIOHOC-
HBIX TODH3OHTA: BOJLI, MPHYPOYEHHbIE K KOPEHHLIM MOPOJAaM, H BO-
bl HeTBEPTHUHBIX OTJAOMKEHHIL. T
< B KopenHBIX mopojax oHH ColepxaTca B necyaHHkKax H cJaH-
uax, NpeAcTaBAsloOUHX co6Oli TPeLUHHOBATYIO TOJLLY.

Cpenu TpeTHUHBIX OT/IOKEHHIT BOAOHOCHBIMH SIBASIOTCS KOHIJ10-
MEpAaTHl.

B ueTBepTHUHBIX OTNOKEHHSX FPYHTOBBIE BOMABI MPHYpPOUEHHl B
OCHOBHOM K TrajieyHMKaMm, CJaralouiHM peuHble Teppachl. CayGuna
sajleranus rpynToBbix Bos — ot 0,5 a0 10 m. I'pyuTosble n nosepx-
HOCTHbLIE BOJLI 10 CTENEHH MHHEPAaJH3alUHH OTHOCATCS K MPECHLIM.
Ilo ornowennio k Getony Boab He ArpeccHBHBI,

Hoaunbl peuek, obpasyiomux KaTracail, HMelOT msTh Teppac.
Ilepeas Teppaca — (noiimeHnas) umeer wHpHay 20—100 M, caoxe-
Ha TaJeuHHKAMH ¢ IPHMECDIO rpaBus W necka. Bropas teppaca cuo-
#EHA CHILHO 3arpPSSHEHHBIM MEJMKO3EMOM, TaJeYHHKAMH H CYIJIHH-
KaMH. Buaumas MomHOCTL OTAOMKeHHH — 2.5—3 . Tperbs Teppa-
€4 — CYIVIHHKH C DE/IKHM BKJIIOYEHHEeM raJibKH, KOTOpble Ha ryOHHe
3—8 M MOACTHAAIOTCA rajeuHHKaMu. YUersepras u nsatas Teppackl
HMEIOT CTPOEHHe, aHAJOTHYHOe TPeTbei.
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B cTBOpe MIOTHHEI KOPeHHbIE CKJIOHB H OCHOBAHHA YIUEAbsd CJ10-
WeHbl CHAYPHHCKHM NecYaHHKOM H C/IaHIaMH, pexe — H3BeCTHAKa-
MH, KOTOpbIE C MOBEPXHOCTH MOKPHITEH YeTBEPTHUHLIMH OTJIOMEHHS-
MH. B ocHOBaHHH MOJHHEI OHH MOKPEITH AJJIOBHANLHEIMH raJed-
HHKaMH H CYIMIHHKaMH, a mo GopraM — aJJioBHAJBHBIMH H MpPOJIO-
BHAJBHEIMH CYIVIHHKAMH ¢ O0GJIOMKaMH KOpPeHHBIX Mopof.

. B jaHe nonuHBI, Nojd OCHOBaHHEM IJIOTHHBI, MOLLIHOCTH a/IIOBH-
aNbHHIX OTAoMeHHl coctasnser or 1 go 10 m. Mecramu wkopennbie
MOpo/ibl BEIKJHHHBAIOTCA HA MOBEPXHOCTD.

[lo neBoMy GOpTY MOLIHOCThL CYTJIHHKOB He mpeBbilnaer 3,5 M; 1o
npaBOMY — B CTBOpe IJIOTHHBI — KOpeHHble NopoAbl o0HaXeHbl Ha
BeicOTY Gosiee 36 M. :
~ BononponHuaeMocTh NECYaHHKOB H caaHleR HeBolcoKas. Koadg-
duunent QuasTpauun — 0,006—0,7 m/eyr. TaneuHHkH J0JAHHBL
CH/BHO 3arpssHeHbl, Gaarofaps ueMy MaJo BojonponHuaems. Ko-
sppuument uabTpauun — 4,1—32,5 m/eyr. HauGonee soaonpoHH-
naemMbl rajJeqyHHKH NnofiMbl, YaCTHYHO CUEMeHTHpPOBAHHLIe TJIHHHCTHEIM
MaTepHanoM.

CyriHHKH B pailoHe NMJOTHHBI OTHOCATCH K NBIJIEBATHIM.

duabTpalHOHHLIE NMOTEPH H3 BOJAOXPAHHJHINA NMOA OCHOBaHHEM
H B 00X0J NJAOTHHBI MPOHCXOAAT B OCHOBHOM uepe3 rajeuyHHKH mpa-
goro Gopra AOJHHBLI, Takme HMmeer MecTo (HABTpalUHA 4epes Ko-
peHHBIe MOPOJLbL.

B paiioHe cTBOpa MJOTHHBL H 4alld BOJXOXPAHHJHILA KOpeHHOE
JOMe AOJHHBL CJAOMEHO KOHIJIOMepaTaMH, TMIHHAMH, H3BECTHAKAMH
H pakylleYHHKaMH, KOTOphie ABAAIOTCH €7afo BOJAONMPOHHLIAEMBIMH.
B cBsA3H ¢ 3THM (PHALTPALHOHHbBIE NOTEPH BOMAL H3 BOJAOXPAaHHJAHULA
He3HAYHTENLHEI.

M3 MecTHBIX CTPOMTENBLHLIX MaTepHa/oB B pafloHe CTBOpa HMeeT-
Cfl B 3HAYHTENBHOM KOJHYECTBE rpapBe/HCTO-rajleuHHKOBLIA TPYHT B
CMECH ¢ MecKOM H NpHMecblo cyrjiHHKa. MoimHocTe OT/MOMeHHE —
4—15 M.

OGbeMHBIfI BeC raJeyHHKoB B Kapbepe —y = 1,84 = 2,15 1/m3
H Kos(duLHeRT puabTpannn — 4 -+ 32 M/cyT.

v=22 /M3 Kb =2 m/cyr.

CyrAHHHCTHIl TPYHT 3ajleraer mo NOBepPXHOCTH BCEro paioHa
CTPOHTEJIbCTBA MJAOTHHHI.

[pyuTE cnaGonaacTHunsle, ¢ uncaom nuaactauHoctH 8—9%. IMwi-
nesathie ppakuun — go 85%, ranHncTHEe — OT 5 Mo 28%.

[Mopucrocts n = 37% = 529%, npuuem, na BepxHHX Teppacax
rpyHTH Gosee mpocafouHble W MOPHCTHIE, YeM Ha HuXHHX. [Ipoca-
poynocth — 70 ¢m Ha 10 M MOLWHOCTH TOJLLH.

VienbHulil Bec cKkeseta rpyHta — yyz = 2,7 /™%

Yroa BHyTpeHHero Tpennsa — ¢=30°.

Conpotusiaenue capury — Cep = 0,06 kr/em?,

Kosdbduuuent GpuapTpausy B ecTecTBeHHOM 3ajeranuu — K¢ =
= 0,4 M/cyT.

[panuna texkyuectn — Wr = 25.89%.
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I'pauuuna packateiBanus — Wp = 17%.

[lnowans opoluaeMbIX 3eMelb, NOJAKOMAHAHAA BOAOXPAHHIHINY,
MeHee 25 ThIC. ra.

Paiion otHocHTea K 8-0an/bHON cefiCMHYECKOH 30He.

Pacxojt BOAOBEINYCKA B OPOCHTEJNbHBIA KaHal Qpaca = 6 m¥/cek,
pacxon BogocGpoca — ¢ = 50 M3¥/cek.

[1pn HaJAHYHH HA MecTe CTPOMTe/NbCTBA B HEOrpaHHYEHHOM 3ana-
ce CYrJIHHHCTHIX H TaJIeYHHKOBLIX I'PYHTOB HaHOoJiee SKOHOMHYHOM
OKa3anach SeMJfiHas IJIOTHHA C CYTMJIHHHCTBIM SIPOM.

OcHOBHEIE pasMephl MJIOTHHE: a) MJIHHA MJOTHHBI No rpefHI0 —
857,5 M; 6) wHpHHa rpebHA — O M; B) MAKCHMAJbHAdA BHICOTA
(B Kaubone) — H = 62,5 m.

[lpopoabusi npodHAb NPHHATOrO BapHaHTa NJOTHHB C ALPOM
H3 CYTJHHKa NpeAcTaBJeH Ha pHe, 12,

Teno NAOTHHLI BLINOJHEHO H3 YKATAHHOrO raJleYHHKOBOTO TpyH-
T4, AJPO — H3 YKATAHHOTO CYTJIHHHCTOrO FPYHTA.

BepxoBoii W HH30BOH OTKOCHI #AJpa MNPHHATEL C 3aj0XKeHHEM
m = 0,75. Kpennenue BepXOBOro OTKOCA NJOTHHBI OCYLUIECTBJEHO H3
nabpocku kamus cioem 1,0 M mo chaoio rpasus ToawuHol 05 M.

Iis conpsiKeHHs CYTJIHHHCTOro sflpa ¢ rajeuyHHKOBbLIM TPYHTOM
NpH3M CJAYIKHT nepexoiHasi 30HAa H3 MeCKa. OHa cocToHT H3 JABYX
CJIOEB TOJUIHHOA no 25 cM Kam b,

KosthdHruHeHT hHABTPpALHH rajeyHHKOBOTO rpyHTa Tejaa NJOTH-
e B 20 pas Gosbiue KosddHuHeHTa (PHABTPALHH YKATAHHOrO Cy-
rniHHeroro sgpa. [Mostomy kpuBas NenpeccHH, BbIAAA H3 fAlpa B
raJeyHHKOBBIfi TPYHT, 3HAUHTEJNbHO NMOHHMaeTcs.

OTeoj BOABI, NpodHABTPOBaBILefica Yepes PO B rajJeyHHKOBbIH
TPYHT TeJa NJOTHHbI, OCYLECTBJAETCA MO NPH3ME, YCTPOeHHOH B BH-
ne GaHkeTa B HH30BOM OTKOCE H3 KaMEHHOH M 1WeOeHOYHOH Ha-
6 pOCKH.

OcHopanHe TeJa TJOTHHLI fABJSETCA MecTaMH CKaJja, MeCcTaMH
necyaHo-TPaBeJHCTHIH HJIH CYTAHHHCTHIH rpyHThl. ConpsiMeHHe Tena
MJIOTHHB C OCHOBAHHEM TPOH3BOMAHTCA C MOMOILBIO YCTPOHCTBA TJIY-
Gokoro 3yGa. 3arayfaeHHe ero B CKajJy NpoH3BOAHTCS Ha 7 = 12 M,
T. K. BePXHHI CJOH CKafkl Ha rAyGHHY D M HMeeT 3HaYHTeJbHEIE Tpe-
HIHHBl BHIBETPHEAHHA,

OcHoBaHHeM [Jifi TejJa TMAOTHHBI Ha 2-M y4acTKe CJAYXAT CYIJH-
HHCTBIE TPYHTE MOLIHOCTRIO A0 10 M, noAcTHAaeMble rajJedHHKOBbIMH
CPYHTaMH, NOXOAALIHMH O CKaJbHOTO Bojpoynopa OoJbuloR MOIl-
HocTH. JIJIfl cONMpAMKEHHS Ha STOM y4YacTKe NMPOH3BOAHJACh 3aMOUKa
ocHoBanufa. CyranHKH TNOA BepXOBOH H HH30BOH rajedyHHKOBBIMH
NpH3MaMH He CHHMAJIHCh, 8 HCIIOJAb30BaNKCh KaK nonyp. [1pn nanoa-
HeHHH BOLOXDaHHJHILA STOT CAOA Jan ocalKy, B CBA3H € 4eM Ol
npuusit Goabiuoi sanac nan HIIT (8,7 m).

laneyHHKOBEIE TPYHTBH OCHOBaHHA, NONCTHJAAKOIIHE CYTJIHHOK,
uMeloT mMotHocts no 30 M. Cpenuuil Kosgduunent ¢uabTpamus pa-
sen 7,7 Mfeyr. ITorepn BoAbl Ha QuUAbBTPaLHIO Yepe3 rajedyHHKOBLIE
PPpYHTHl B MepBhle TOMLI SKCMIJAYaTalMH OKasalHCh PpaBHLIMH
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23,6 afcek, uto cocraeaser 178 tmic. M%/rog. 3a cuer KoJbMAaTaLHH
BeJHYHHA NOTepPb Ha (GUJILTPALNIO C KaMIAbIM rofoM YMeHblIAETCH,
MO3ITOMY MEpONpPHATHA NO yMeHblIeHHIO (HAbTpaUMH Yepe3 rajed-
HHKH B OCHOBAHHH IJIOTHHBI He 00A3aTeIbHEL.

Ocp 3yba saapa cMelleHa OT OCH NJOTHHLI Ha 25 M B CTOPOHY
BepxHero Obedra. Hanpasnenue 3y6a — mapaJijiefibHO OCH IJIOTHHE,
3a HCKJIOYeHHEeM NpHMbIKaHHA K GopTaM, rie ocb 3yba coefiHHAETCA
€ OCbI0 MIJIOTHHBI, TOCTENeHHO YMeHbllasA cBO ryOGuny.

[MnoTHHa BBeleHa B skcnayaTtanuio B 1964 r. u mo Hacrosaulee
Bpem#fl paboTaer HOpPMaJbHO.

e) Iaoruna OproToKoiicKOro BOAOXPaHHIHIIA

OproTokofickoe BONOXpaHWAHIe nocTtpoeHo B HMcechKkyabekoi
o6aactu Kuprusckoit CCP.

OproToKkofickagd KoTJoBHHa o6pasyeT uYally BOJAOXPaHHJHILA
noansiM o6bemoM 470 man. M3 n3 xkoropuix 20 maH. M* cocraBasier
MepTBBIH 00BbeM.

CTeOp NJAOTHHEl pacIOfioXeH B HavaJe YIIeJbsl ¢ KPYThIMH CKallb-
HEIMH GOpTaMH, MeCcTaMH NOKPHITHMH [MEOGeHHCTEIMH OCHIIIAMH,
B cTrBOpe NJIOTHHBI WHPHHA yileabsa 0o gny — 130—140 M, no rpe6-
HIO TJIOTHHBL — 365 M.

CpeanemHoroseTHHii pacxoa p. Uy B 3TOM CTBOpE COCTaBJAET
28,8 wm¥/cek, MaKcumaabHueli pacxox — 0,01% oGecneueHHOCTH —
370 m®/cexk.

Yilenbe cA0MKeHO MarMaTHUYeCKHMH TOPHBIMH MOPOJAaMH: CHEHHT-
nopdupaMy, MHKPOCHEHHTaAMH H NOp(pHpPaMH.

[Ipagbiii Geper B pailoHe CTBOpa NAOTHHBI — CKAJHCTHIN, JeBbIA
NPUKPLIT MOUIHBIMH JAeNIOBHAABHBIMH OTJOXKEHHAMH MebfeHHCThIX
FPYHTOB.

[NoiiMennasi yacTh KaHbOHA 3anoJHeHa aJlBHAJbHO-AENIOBH-
aJbHLIMH OTJOXKEeHHAMH ¢ of6beMubIM Becom 1,98 == 2,05 1/m2,

B cTeope nAOTHHEL Ha JeBOM Gepery HaxoAHTCH KpynHbIi ocTanen
CKaJbHbIX NOPOJ, OTAEJeHHbIH OT OCHOBHOIO CKaJIbHOIO MacCHBa ILUH-
poKoil TpeulHHOM, 3anoanenHoll HeGeHHCTHIM MaTepHaIoM.

CraJbHBIl MacCHB CHJIbHOTPeLIHHOBATHIH, KO3(pQHUHEHT (PHABLT-
paliy B HeM A0X0AuT 1o 5 M/cyt. Koadduupent puasrpauun anno-
BHANBHEX oTnoxenuit — ao 130 mfcyr. Coopykeune BO3BeJeHO B
pafioHe ¢ pacueTHOM ceficMHYHOCTBIO B 9 GannoB.

[TanoTHHHBIA THAPOY3eN COCTOMT H3 CJAeAYIOLUIHX COOpYXHeHHH:

a) semMJfHasa MJOTHHA BbICOTOH 52 M; 0) TYHHeABHLIH BOJOBHI-
nyck Ha pacxon 125 m*/cek; B) OTKpHITHIE KaTacTpoduyeckuii cGpoc
Ha pacxon 240 m3fcek.

[IpaBoGepeHLIM NpHMBbIKAHHEM MJOTHHB CAYIKHT CKaJbHBIA OT-
Koc, nepobeperHblM — CKaJIbHBLIH OCTaHell.

TyHHeNbHBI BOJOBEINYCK pacnonoyen Ha npasom Oepery. Jlan-
Ha ero 560 m, ceueHne Kpyriaoe auamerpom 4,5 M. OGNHUOBKA TYHHe-
A5 NMPHHATA KOMOHHHpOBaHHAs: BHEWHsAA — GeTOHHAA — TOJLIHHOM
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32 cM, BHYTPEeHHAA — JKeJe3oTOpKperHad Tonauuuof 8 cm. [das
yMeHbIUEeHHA AaBJeHHs Ha 00NeNKy H CHHXKeHHS (HAbTPALHH Npo-
H3PeleHa YKpenHTelbHaf LeMeHTalHA [0 KOHTYPY BrIpaGOTKH.

Karacrpodnueckunii cfpoc pacnonomxeH Ha JepoM Gepery. Bxon-
Haf yacTbk KaTacTpojuuyeckoro cOpoca BueiNoJHeHa B BHIe BOAOC/AHBA
npaktuueckoro mpoguasa. I'peGens BomocnHBa pacnojiodeH Ha OT-
metke HIII' runpoysna. Bomocans nepexofiut B OGBICTPOTOK, KOTO-
pPHIA 3aKaHYHBAETCA pacCeHBAIOUIHM YCTPOHCTBOM.

IlepsoHayanibHo nAOTHHA OGblNa 3anpOeKTHPOBAHA H3 rajievHH-
KOBOIO FPYHTa € CYIJIHHHCTHIM 3KpaHOM HAa BEePXOBOM OTKOCEe H Ape-
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Pnc. 14, IlpenenbHas KpHBas rpancocrasa rpysra Teaa Opro-
TOKOACKOR MJI0THHLI,

HaxHOM npusMoll — Ha Hu3oBoM. [lonepeunoe ceueHHe 3TOro Bapu-
AHTA MJOTHHEI NOKAa3aHO HA pHe. 13a.

CorsiacHO JHPEKTHBHOMY YKasaHHID CMeTHas CTOHMOCTb THIApO-
vaja jfojaxna Gblia ObThb cokpaulena na 25%. He umes Bo3zmoXx-
HOCTH CHeJaTh 5TO 34 CUeT MCKJIOYEeHHS 3anacos, Gblia mepecMoTpe-
Ha KOHCTPYKLHS IJIOTHHE H COKpallleHbl 06Benst pator. Ilpeanona-
rajioch, 4To yCTPOHCTBO SKpaHa H NOHYPA NPH CHABHONPOHHIIAEMOM
OCHOBAHHH He JlaeT 3HAYHTEeJbHOTO CHHMKeHHA 06llero guAbLTpaLHOH-
HOTO pacxoja, Tak Kak a0 909% storo pacxoja npoxoJHT yepe3 OcC-
HOBAHHE TJIOTHHBEI,

HMcxons 13 3TOro, K CTpOHTeALCTBY Oblia NMpHHATA OLHOpPONHAA
aeMJfiHAfA IJIOTHHA H3 JeJlOBHAJbHBIX TFPYHTOB MECTHHIX Kapbepos
Ge3 sKpaHa H NOHYpa, 4TO YIpPOLLaAO NMPOH3BOACTBO paloT, YyMeHb-
maJsio 06beM H B HTOTE CTOMMOCTEL MJOTHHLEL. ['paHcocTaB Teqaa NJOTH-
HBl MOKAa34aH Ha pHC. 14.

[TnoTHHa HMeeT pacmylacTaHHBIA MPOHIL H OTKOCH NMepeMeHHOH
KpyTH3HLI, BoaBesena naoTHHA NyTeM NOCAOHHOH OTCHINIKH H YKaTKH
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KapbepHhX MaTepHaJioB ¢ yiaanenueM ¢pakuufi xkpynuee 200 mm.
[Tpn oTchinKe Tesa MAOTHHE! GBI JOCTHIHYT BHICOKHH 0OBEMHBIN Bec
v = 2,1 7/m%, npu cpenueii naorhocty n = 0,22 = 0,24. B cBsisu ¢
9THM BO3MOMKHaf (HJABTpPALHA NPH HANOJHEHHOM BOJAOXpPAaHHIAHIILE
olleHHBaaach pacxonom 1 m/cek.

'pebenb NAOTHHE YKpendeH ¢ o6eHX CTOPOH CYXOH Kaalkoil H3
pBaHoro kamus TonauiuHoii 80 cM Ha ciaoe rpaeBuiiHO-lleGeHOYHOM
noAroToBKH ToamuHoH 20 cMm. Kpensenne Bepxosoro otkoca 6blio
NPOHSBEeHO TaKiKe H3 pBaHoro xamus. Hu3sosoill oTkoc ykpenasics
caoeM mebus ¢ = 20 oM.

Jpenaxnasi npu3Ma M3 PBAHOrO KaMHA NPHKPBIBAJIACE CO CTOPO-
HBl MAOTHHBE H OCHOBAHHA TPeXCHOHHEIM 0OpaTHBIM (QHABTpPOM, TOJ-
IHHa KoTtoporo cocrasiaser 60 cMm: caoit necka — 0,5 = 2 mm; rpa-
BHA — 2 =~ 10 MM n KpynHoro mebHA-rpaeusa — 10 = 50 mm.

KotnoBaH NAOTHHH B pycle peKH pacyHINeH OT cynecuaHbIX
¥ HJOBATHIX OTJIOMeHHH, KoTophle OBLIH ynaneHsl B orBaj. Bopra
KOTJOBAHA ObLIH 3a4YHILEHb! A0 CKaJlbl.

[MnoTrHHa caana BO BpeMeHHVIO sKcnayaTauuio B 1956 r., 1. e. noc-
Jie TOro Kak oHa Gblia Bo3BeJeHa J0 OTMeTKH 743,0 HEeMmOJHHIM TMpo-
¢duaeMm u Oe3 HH30BOH ApeHaxKHOH npuaMmul. [1pu ropusonte Boawsl B
BepxueM Gbede 738,2 Orlu oTMeueHBl BEIXOAH BOAL HA HH30BOM OT-
Koce MJOTHHBI Ha oTMeTKax 730 = 732 u no KopeHHBIM GopraMm H0-
JIHHBI ¢ HUKHero 6eeda naoTHHEL,

[lpennonaranoch, 4TO NnoOcJe COOPYIKEHHS JPEHAXHOH NPH3MbI
KpHBas JaenpeccHH OyleT NMOHHMeHa, BHIKJIHHHBaHHe BO/AbI Npexkpa-
THTCH. :

Jast yerpaHeHHs BBIXOAA (PHABTPALHOHHOIO NOTOKA Yepe3 KopeH-
Hble MOPOJALI BJA0JE DOKOBEIX OTKOCOB HH30BOH YacTH NMJAOTHHGLI GblJ
3aj10eH TpyO4yaThiii ApeHax B rpaBuilHoll oOcuinke (1 pax no npa-
BOMY GopTy H 4 pafa no JesoMmy). TpyGuathili ApeHax Gbla BuiBeleH
B IpeHaXKHYIO NPH3IMY.

Onnako B nmocjaelyiollHe oAbl NOCJAe BO3BeleHHH MJIOTHHBI Ha
NOJHBIH NPOQHIE H COODPYHEeHHA JpeHaXHOH NPH3IMBI BLIXOI BOILI
Ha HH30BOM OTKOCe BO30GHOBHJICH, a OTMETKHM BHIKJIHHHMBaHHA Tepe-
MECTHJIHCh BBIIIEe COOTBETCTBEHHO INOBBILICHHIO OTMETOK TOPH30HTA
Bogoxpanuanuia. I'lpn nHanosHeHHH BOJOXpaHHJHILA 10 OTMETKH 752
Gb1710 OOHADPYKEHO BHIKIHHHBaHHe (PHABTPALHOHHOIO MOTOKA uYepes
LenloBHaJbHBe OTJOMEHHA OCHOBAHHA B KaHaJjle KaTacTpoHUeCKoro
BogocOpoca Ha oTMerke 750.

BEIIH NPHHATH MepH MO YCTPAaHEHHIO BO3MOMKHBIX BpeHLIX TO-
cJe/IcTBHH BbIX0Aa ()HABTPALHOHHOTO NOTOKA HA HH30BOM OTKOCE.

[To Bceil WHpHHE HH30BOrO OTKOCA MeXAy orMmerKamm 730 u 740
Bbillle ApeHaXKHOH npusMbl B 3 psajaa Obll BhinonHed TpyGuaThlil ape-
Hax u3 Tpyb ¢ rpaBuiiHON 0GCHINKOI, 3a/0XKeHHBIH HAa TaAyOHHy 1,5 M
OT MOBEPXHOCTH OTKOCA.

I penauble TpyOs o0belHHeHB TPeMA KOJIEKTOPaMH, BEIBOAMA-
WIHMH BONLY KBepXy ApeHamuoil npuambl. HabGnwogenne sa paGotolt
ApeHaxa OCYUIeCTBJAMJOCh C IOMOLLLIO CMOTPOBLIX KOJIOALEB.
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BEl1 npeAnpHHAT KOJABMATAMX BepXHEro OTKOCA TNYTEeM OTCHIMKH
CYIJIHHKA,

B 1960 r. B nepuoj CTOSIHHS MaKCHMAJbHOTO FOPH3OHTA BOJE B
BepxHeM Obede (ormerka 753,20) oTMeuanoch cieayioliee COCTOSTHAE
(HAbTpPALLMH: HAHBLICILHE BLIXOABI BOJbl HA HH30BOM OTKOCE COOTBET-
CTBOBAJIH OTMeTKe 745 =~ 747, DTH BHIXOABl OTMeYaJHCh B BHJAE POJ-
HHKOB H CTpyeK, pasfbpocaHlbLIX 1Mo Bcell nJolllaiH oTKOca.

OTO CBHIAETENLCTBOBAJO O HENOJHOM nepexsBate (GUJABTPALHOH~
HOrO NOTOKA NOBEPXHOCTHHIM JIpeHaxeM HH30Boro otkoca. He Guao
O0OHapYyXeHO OLULYTHMOro CHHIKEHHs KPHBOIl JeNnpeccHH B Teje IJO-
THHBI IIPH KOJbMAaTa}e BepxoBoro orkoca. OGuinii pacxon QuiabTpa-
LIHH B HHXHeM Obede naoTHHE coctaBaan 700 afcek.

ITocaeayouine saMepebl NpH ropu3oHTe BepxHero Gbeda 754,0 M
N0Ka3aJH yBeJn4eHHe duabTpanuonHoro pacxona mno 1100 afcex.

[Tonoxenne Kpusoit fenpeccuu GbLIIO YCTAHOBJEHO MO NMBE30OMET-
paM, sajoxeHHbLIM Ha rpefHe H GepMax HH30BOTO OTKOCA Teaa IJIO-
THHBL. HacTh NbesoMeTPoB OTpaxana NoJoxenne GHALTPALHOHHOTO
NMOTOKAa B TeJe MJOTHHBI, 4acTk — B aJIJIIOBHAJbLHEIX OTJOMEHHAX OC-
HOBaHHA.

ConocraBjleHHe NOKasaHHi Nbe30OMETPOB IMO3BOJMJIO MPEeLIN0J0-
JHTb O CYUIECTBOBAHHH CaMOCTOATEJbHEIX ()HAbTPALHOHHBLIX IOTO-
KOB B TeJie NJOTHHBI. _

B peayabrate nposenennoro obeaenosanus Komuccus locerpos
NpHILIA K 3aKJI0Y9eHHIO, YTO BHIXOALI BOJBI Ha OTKOCe CBA3aHBI CO
CJIOHCTHIM CJIOMKEHHEM TeJla INIOTHHEL, NPH KOTOPOM Hapfly ¢ maoT-
HEIMH MaJoNnpoHHIaeMEIMH HpﬂEﬂDﬁHaMH 3aneralwT nNpocjaoHd H JHH-
3bl KpYyNHO3epPHHCTOrO, CHABHONPOHHLIAEMOrO MaTepHana, cayiKaliue
NyTAMH BhIXOJa (HILTPAUHOHHOrO NMOTOKAa Ha HH30BOH OTKOC MJ0O-
THHEL.

[IpuunHOfl 3TOrO ABHJIOCH, BO-NMERBHIX, HEJLOCTATOYHOE COMEpIKAa-
HHe B KapbepHOM MaTepHaJe MeJKO3epHHCTOro MaTepHana, BO-BTO-
PHIX, cnocol OTCHINKH TeJa MJAOTHHE CAOAMH TojuiHHOH 60 cMm, npd
KOTOPOM NPOHCXONHJA Ccerperainisi MaTepHala NPH BLIPY3Ke H BHl-
najeHHe B NepBYI0 ouyepellb KPYNHO3EPHHCTOrO MaTepHaJia, CO3flaB-
[Iero BOLONPOHHILAEMble IPOCAOHKH.

Jamep AeificTBHTENbLHBIX cKOpocTell (GHALTPALHA B MecTax ee co-
cpenoTtovuenus, npoussegeHupli KuprHHUHMBX, nokazan, 4to ona co-
crapafer 150 = 240 mfcyT n MOXKHO OBLIIO OKHAATHL YBeJHYEHHE
MaxkcHMaabHbiX cKopocteit 1o 500 m/cyT (0,6 cm/cex).

Baaronaps ToMy, uTO TEJO IVIOTHHBEL CJOMEHO H3 CKEJeTHOro
rpyHTa cpefiHeil KPYNUOCTH, YIJIOTHEHHOrO [0 BLICOKOH CTeneHH, ae-
(popmauunii HH30BOro otkoca He HabGawopanaock. Tem He MeHee, OBl
YCTAHOBJCH HesHAYHTe I bHBIH pacxol B3BelleHHLIX YacTHI, 3acTaB-
JAIOUIHA NpeanojaraTb BO3MOMKHOCTE cydposHH MeAKHX dpakiuui
NPH AJHTEJNBHON SKCIYATALHH COOPYIKEHHS.

Komuccusa locerpos npusHana HeoOXOOHMBIM IIPOBeeHHe CHelH-
anbHBIX MepONpHATHH MO YCHJIeHHIO BOJAOYNOPHBIX CBORCTB BepXoBO-
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ro K1uHa Bo H3bemaHHe PA3BHTHA ABJCHHA (HIBTPAIHH H MeCTHHIX
pa3MBIBOBE I'PYHTA.

Breinn paccMoTpeHHl pasiHuHbie MeTonbl Gopbbbl ¢ ¢uAbLTpa-
1Heid:

a) co3faHHe BOJOHENPOHHILAEMOTrO SKpaHa Ha BepXOBOM OTKOCe;
6) OeToHHO-CBafiHble CTEHKH, NepepessiBaioliHe Tea0 HJIOTHHEL,
B) CO3laHHe HHBEKIHOHHOH 3aBechl H3 LEeMeHTHO-TJIMHHHCTOrO pacT-
BOPA Yepe3 TPyOBl ¢ MaHMKeTaMH.

paccMaTpHBaeMBIX YCJOBHAX npeinoyTerne ObIO OTAAaHO CNO-
cofy c€o3[laHHs HHBEKUHOHHON 3aBecHl MO chaedyOUIHM coobpaxe-
HHSIM:

1) npH HHBEKUHH PACTBOPOB HA IVIMHHCTOH OCHOBE B T&JO IJOTH-
HLl BHOCHTCS MaTepHaJ, ABNAIOMIHACA POACTBEHHBIM MaTepHany Teja
NJAOTHHEL H He HAPYIIAIIIHH KOHCTPYKILHIO TIOTHHET;

2) KaK mokasaJl ONLIT CO3NaHHS NMPOTHBO(MHABTPALHOHHEIX 3aBec
Ha nnotuHax Cepp-lloncon, PeccenxeiiM, CuabpeHiirenn, MuuioH,
Kaparauauuckoit TP3C-2 n HMpkyrckoit TP3C, npH HHBEKIHH CO3-
LaeTcd WHPOKOe, MJACTHYHOe W MaJONpOHHLlaeMoe SiApo, He Bbl3bl-
BalOLlEEe COCPeNOTOYMEHHA TpajHeHTOB (PHALTPALHOHHOTO IOTOKA B
TeJe MAOTHHEL,

3) paGoTul NMo HHBEKIHH ABJAIOTCA NOCTATOYHO THOKHMH, MO3BO-
JSIOWHMH COCPEeLOTOUYHTh HanboJblllee BHHMAaHHE TaM, rle NPOHCXOo-
IHT Haunboabinasa GuabTpallus,

4) HHBEKUHOHHBIE pabOTEl He CBA3aHL C OMOPOXKHEHHEM BOAO-
XpaHHAHILA H MOTYT BeCcTHCh [0 3TanaM, Bo3oOHOBAAfACH nMpH Heol-
XOJIHMOCTH,

Hubexnnonnas zapeca Guljla o0pa3oBana HarHeTaHHEM pacTBoOpa
B Apa paga ckeaxuH. Husosolt pax Gypuiacsa c¢ rpeGHA NJIOTHHH B
NepRYI0 ouepelb Naa obpa3zoBaHud Oapbepa, NPEnATCTBYIOUIETO pac-
NPOCTPaHeHHIO PAcTBOPA B HHIOBYIO NPHAIMY IJIOTHHLI NMPH CO3HaHHH
OCHOBHON uacTH 3apechl. CKBaMHHBI 3TOrO paAfla pacnojarajuck ¢
maroM 2 M H obpabGaTbiBaJHCh IEeMEHTHO-TIHHHCTBIM pPacTBOPOM.
KoanuecTso pacTeBopa, HAarHeTaeMoro B CKBAX{HHBl 3TOrO psala, co-
crasuao 30% oOGbema pacTBopa 3aBecHl.

BepxoBoil psaa cKBaXXHHE 3aBechl Obli cMellled Ha 6,2 M oT HHK-
Hero B cTOpOHY BepXHero OGbeda.

CrBamuHBLl pacnoJjarainck yepes 4 M W obGpabaThBajHCE TaH-
HHCTHIM PACTBOPOM.

Tonmuna sasecul cocrapasfeTr B Bepxned vactd 10 M, Ha rayGuHe
or 15 1o 30 M — 12 M 1 HHiKe (B TeJe MJOTHHLI H AEJIOBHANLHOM OC-
HoBaHHH). MakcumanbHas rayGnHa sasechl cocrasiser 80 m. Has
HexoToporo ocaabieHns BAHAHUA HA 3aBecy (GHALTPALHOHHEIX TOKOR
B TPELHHOBATBHIX CKAaJbHBIX TNMOPOAdd4dX 3aBcCa Owliia 3aBejiecHa B HO-
clefHHe Ha TAyGHHY & M.

OcyiecTeeHne BOAOHENPOHHLLAEMOTO pAjla ¢ MOMOIUBIO WPOTH-
BOHABTPALHOHHOH 3aBeChl MO3IBOJHAO HODMAJH30BaATE paboTy rHi-
poyasia: HH30BOH OTKOC OKasajcsi OCYWEeHHBIM, (HAbLTPALHOMHLIN
pacxof cHH3HJCA Oojee yeM B 2 pasa.
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[MopBONS MTOT H3JOMKEHHOMY, CJAefyeT OTMETHTb, YTO SKOHOMHY-
socTh npoexta 1952 r. no cpaBHeHuiO ¢ npoekTom 1941 r. sa cuer oOT-
Kaza OT BONOHENPOHHILAEMOro SKpaHa — NIPH JAaHHOM crocobe mpo-
H3BOACTBA paGoOT IO BO3BeJleHHIO Tesa IVIOTHHBL — OKasajacbh He-
OnpaplatHoH.

#) Maotuna Twoadyrysckoro BOAOXPAHHAHING

Tion6yrysckoe sogoxpannauile (TamkenTcKoe MOpe) MOCTPOEHO
s Tawkentckoi o6Giaacth na p. Aurped B 1962 r. H COyXKHT AAA ce-
30HHOTO PEryJ/JHpOBaHHs CTOKA.

TMonubili o06beM BomoxpaHuaniia 250 wmaH, M®, NOJe3HbLIH —
294 mau. Mm% MaxcHMaabHbIF HaGuaioflenHbil pacxon p. AHrpeH B
cTBOpe THApoy3na — 559 m¥[cek, Memenuni — 4—>5 M%/cek. JKnaxni
roJl0BOil CTOK PEKH B YKas3aHHOM cTBOpe Kojeljercs oT 335 MJIH. M¥
B MaJOBOAHBbIE TOAB M oo 1444 man. mM® B Muorosoambie. I'onoBO#
CTOK BaBelleHHBIX H AOHHLIX HAHOCOB B cpeiHem cocrasuser 1,340
MJIH. M3,

[1JOTHHHBIH THAPOY3eJ PACNONONEH B Joaune p. AHTpeH y BO3-
poimesHoctd Tionbyrys. B cTBOpe NJOTHHBL J0JHHA HMCEET IIHPHHY
9250 M. Beepx M BHH3 10 TEYEHHIO PEKH OJHHA pacUIHpsAercs 10 I kM.

I[IpaBuiii Geper pekH BBICOKHA M OODBIBHCTBHI BO3BBLILIAGTCA Hall
rpe6reM muoTuHbl Ha 5>—10 M.

[lnoTuHa pacnoJoikeHa B Tpeiejax MofiMbl, YeTBEPTOH H MATOH
teppac p. Aurpen. Ilaras teppaca Ha oGonx Oeperax cjoxeHa néc-
caMi MOLIHOCTBIO 10 75 M, KOTOpHIe NOKpPLIBAIOT rajeyHHk. Hersep-
Tas Teppaca BJOMKeHA B NATYIO H COCTOHT H3 MaKPONOPHCTHIX JIECCO-
BLIX IPYHTOB. B mpeienax noiiMbl Ha rajJeyHHKaX YeTBepTOH Teppa-
chl pacnojaralorcs Yepeayiomiuecsi CJIOH TIECKOB, cyneceid m
cyranikoB. [ajsedinnKi 4eTBepTOH Teppachl HaXOAATCA B IJIOTHOM CO-
CTOAHNHN, FAJeUHHKH MOHMBI — PBIXAbIE,

B coctaB BOMOXPaHMJIHIIHONO FHAPOY3Ja BXOAAT cAelylOlHE CO-
opyienusi: a) HACHINHAS TIJOTHHA H3 TajeYHHKOBHIX IPYHTOB C CY-
rAHHHCTLIM LEHTPAJbHLIM AxpoM; 6) aeBoGepexiblii H npaBobepex-
Hblit TpyOuaThiil BOLOBLINYCKH; B) BogocOpoc.

Bongc6poc na pacxon 950 m¥/cex mannof 440 M mocTpoeH B BH-
ne GeicTpoToka ¢ najennem 34 M. Bxonunas yactb OLICTPOTOKA BHITION-
HeHa B BHJe TOJOTOil BOAOCJHHBHOR CTEHK IPaKTHYECKOro npoduas
seicotoil 16 M. Ha rpefHe BOMOCJAHBA YCTAHOBJEHO 3 CErMEHTHLIX 3a-
teopa. BojlooTBOnALIM{ TPAKT B Npejenax Tejaa MJIOTHHLI NPEACTAB-
afer coboit TpyGy, MO BHIXOAY Ha HH30BOH OTKOC OH IepexXolHT B
GLICTPOTOK, KOTOpPHIfl pasaejeH MO LIMPHHE MIECTbIO pasie/bHLIMH
cTeHKaMu. YxiaoH 6uicTpoToka uamensercs or 0,01 no 0,143. B KoHue
GHICTPOTOKA HMEeTCsl YHACTOK C MOBLIIEHHOH 1I€POXOBATOCTDLIO B BH-
ne malieK B maxmatHoM nopsake. PucOepma OBICTPOTOKA YKperie-
Ha HaGpoOCKOM H3 pBaHOro KaMus dep = 25 cMm.

[Mnotuna pasmenena Ha 4 yuactka: 1) sesoGepexHbiii ¢ nk 0 A0
nk 13 4-50; 2) nofimennnii ¢ nk 13 + 50 no nk 20 4 00; 3) pye-
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goBoii ¢ mk 20 - 00 no nk 24 4 00; 4) npasoGepexHublii ¢ nk 24 + 00
10 nk 26 4 10. KoumeBsMH y4acTKaMH MJOTHHLL cayaT AaMOsl 00-
pagoBanns obuteil nannoi 1,06 Km.

HanGoabiuas BbiCOTa NJOTHHEL 43 M, AauHa no rpebHiO —
981 kM. Jlam6m oOBaNOBaHHA MMeOT HaHOOJBLUIYIO BLICOTY —
16,5 M. I'pefent NJOTHHLI IIPEBbllIAET OTMETKY MAaKCHMalbHOro
ropusonta pepxmuero Obeda Ha 2,5 M. Bepxopoil OTKOC YKpemieH
Hene300eTOHHBIMH IHTAMH TOAIHHOH 20 cM.

JlepoGepexublii yuyactok. OcHOBaHWe — MOUIHBIH TJIACT Jecco-
BHAHBIX CYFMHHKOB. C NOBEPXHOCTH 3ajeraeT MaKpoONOPHCTHIH Jéce
¢ obbeMHbM Becom 1,23—1,35 1/m3. [NonbiTEn AOOHTBCA YIIOTHEHHRA
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Puc. 15 [Monepeunwit npoduas naoTuus ToaGyrysckoro BoAOXpaHHIHULA.

nyTeM AJHTEJbHOH 3aMOYKHM OKasanuch Gespe3y/bTaTHBIMH. [Toato-
My Obuio peiieno Ao rayGuHbl 3,0 M TPYHT B OCHOBAHHH IVIOTHHBI
yOpaTh (HHKe oObeMHBIH Bec MOpAAKA 1.4—1,5 t/m3). 3anoxeHHe
oTkocos 1 : 3.

Teno MJIOTHHE BO3BEIEHO H3 CYIVIMHKOB C YIVIOTHEHHEM KaTKaMH.
Jlpenax HH30BOTO OTKOCA OCYIIECTBJSETCH NpPH NMOMOILH NMPH3MLI H3
rajeynnkosoro rpyuta. Ilpuama oxafimaena QuibTpoOM H ABAACTCH
yacThio Teqaa maoTHHEL, OTBOA npodHALTPOBABIIEHCS BOIBI NPOH3BO-
JHTCA € TOMOILLBID NPOaOMeHHOR BAOJb NJOTHHGI BOAOOTBOIALLEH
Kapapsl co cOpOCHBLIM COOPYMEHHEM Ha KOHLe.

Beitile npH3Mbl HH30BOH OTKOC NPHKPBIBAETCS C/I0EM rajeuHHKO-
poro rpyurta { = 0,2 M. ‘

NMoiimennutit yuactok (pue. 15). Haunnas ¢ nk 13 - 950 T nuio-
THHLE MeHfeTcs. YIJOTHeHHBH CYINJIHHOK OCTaeTcs TOJLKO B BHIE
gapa ¢ mupuHoit no Bepxy 6 M u otkocamn m=0,8. C oGenx cropon
SpO TPHrPYIKAETCS T'a "AUHHKOBBLIMH NpusMaMH. I'pyHt npusm yn-
noTHAeTes Ao ob6beMHorw Beca 2 /M3 B Mecre KoHTaKTa raJed4HHKo-
BOCO TPYHTa TPH3M C CYTJIHHKOM SApa YKIaAblBaeTCs nepexojaHbA
caoft rpyuta £ = 1,0 M (d.:p =2 MM; ;;i= 10 = Eﬂ)[{ VIJIOTHASTCA

L]
COBMECTHO ¢ cyranHKoM siapa. TIpu3ambl oGecneunBaioT yCTOHIHBOCTL
NJIOTHHbLI H pelaloT Bompoc ApeHaxa. Ha BceM NpOTSIKEHHH noii-
MEHHOro y4acTKa MJOTHHA YNHpaercid HH3O0BHIM OTKOCOM B Gyrop
Tioa6yrys u Mbic Jesoro Gepera. ConpsieHue C JieBbiM Geperom npo-
HA3BOAATCH OTKocoM ¢ 3anoxennem 1:5. Hannmmuas, Ha nepBbii
B3rJiA[, Bpeska B Geper onpapibiBaeTcd HeoOXOLHMOCTBIO Nepeceih
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JUH3Y Necka, KOTopas nmpope3aeT MbIC H OOHaKaeTcd B BepXHeM H
HHXKHeM Obede.

B ocHoBaHMH BCEro y4yacTKa, ¢ NOBepPXHOCTH, 3ajeraloT, nepeme-
Waach, MOJIOJIblE MOAMEHHEIE TeCKH, HIHCTHIE CYTJTHHKH H TaJeuHHKH.
[Tepeyncaennble ciabble TPYHTH OLIJIH yAadeHb H SAPO MJOTHHLI
BO3BeJeHO Ha OJHOPOJHHIX CYIJIHHKAX YeTBEePTOH Teppachl.

C ofenx CTOPOH OTKOCHI MMeIOT 1o 2 GepMbl — OJHa Ha OTMETKH
79,88, apyras — 69,0. Jo ormeTKH 69,0 xKosdpHUMEHT 3aN0KeHHs
HH30BOTO H BEPXOBOrO OTKOCA paBeH m=23.

OTMeTKa HH3a KpelieHHs ¥ NOJOTHii BePXOBOH OTKOC HasHaueHbl
no cooGpaxkennsaM BO3MOXKHOH cpabOTKH BOAOXPaHHJHILA HHIKE OT-
MeTKH MepTBoro obnema — 71,65. B paiione nuketoB 12—15 00pl-
BHCTHI Geper ynoJaxueaeTcs 10 M = 6 H NPHKPHIBAETCH METPOBLEIM
cioeM rpasus. DTHM npejoTepallaercsi nepepabotka bGepera BeTpoO-
BOI BOJIHOH H BO3MOMKHOCTb paspyllIeHH: IIJOTHHDBI.

PycaoBoii ysactok. Pasnuila ¢ nofiMeHuslM y4acTKOM 3aK/04aeT-
¢ B TOM, YTO JJIfl COKpalleHHA (QHJABTPaUHOHHLEX NOTEPE B OCHOBA-
HHH NOJHOCTHIO yianasercsi 5—7 MeTpPOBbIH NJIaCT PBLIXJIOro rajeu-
HHKa ToiiMbBl, BMecTo raJiedHHKOBOTO FPYHTa YKJaJLBaeTCH CYTIJH-
HOK C YIJIOTHeHHeM KaTKaMH.

NMpasobepexHuiii yuacTok. B npefesax 3Toro y4yacTka MJIOTHHBL
pacnoJiaraloTcst BOAOBBINYCKH H BomocOpoc. CyriMHHCTOE SIPO HamL
COOPYIKEHHAMH YIIHPAETCS € LEeJbi0 NpeloTBpallleHHs COCpPeloTo-
yeHHON (PUALTPAIHH BAOJbL GETOHHBIX NOBEPXHOCTEH. 3nech ke nao-
tuia conparaerca ¢ Geperom. OGpPLIBHCTHIH Oeper Bbllle MJOTHHB
ynonaxuBaercs A0 oTKoca m=0 M 3aKpenaaeTcs OTCBINKOH rajeu-
HHEKA.

JIlns naGaiofeHss 3a ocajlkaMH INIOTHHLI YCTaHOBJeH psl ray-
GHHHBIX perepoB M NMOBepXHOCTHHIX Mapok. [lonoxenHne KpHBOH Ze-
NpeccHH B TeJe IJIOTHHB GHKCHPYeTCsA ¢ MOMOLUIBIO Nbe30METPOB.

3) Maoruna [Maukamapckoro ruapoysia

[MTaukamMapckuil BOLOXPAHHJHIIHBIH THAPOY3ead DpACNONOMeH Ha
p. l'yzapaapbe B ropHOii MECTHOCTH.

['yaapaapbsi HMeeT CHEro-f0MAeBOe NMHTAHHEe CO CPelHerojloBbiM
crokoM okono 0,2 mapa. M3 CToxk pekH XapaKTepH3yeTcsl HepaBHO-
MEpPHBIM Ce30HHLIM pacrpejiejenneM ¢ Pe3KHMH KoJebamusiMH pac-
X0JIOB BOMALL. 3HAUHTEJbHAS YACTh CTOKA NPOHOCHTCHA C NABOJAKAMH B
MapTe — Mae. Makcnmanbhbiit pacuernbiit pacxon 0,01% oGecneuen-
noctn coctaBasier 2200 m¥/cek. MakcuMmanbHLIH 3apericTpupoBan-
MBI MaBoAKoBLIT pacxon — 664 M3/cek.

B nepuoji pasrapa BereTallHOHHLIX NOJHBOB PacXoll PeKH maaaer
no 1,5 m¥fcex. lns nepepacnpeliefieHnsi CTOKa B peKHMe HPPHTalHH
na p. Fysapaapbe 6o noctpoeHo Ilaukamapckoe BOLOXpaHHJHILE
noJubM obbeMomM 260 MAH.M3, H3 KOTOpPBIX NOJe3HblH 06beM COCTaB-
naer 250 MaH. M3,
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OcnoBanneM COOpYMKeHHI BONOXPAHHJIMIIHONO rHApPOY3Jia Ccay-
¥HT pasHOpomHas nepecjauBalomlafacs TOJNla OCANOYHLIX CKallb-
HHIX H NONYCKadbHbIX nopofd. OcHOBHOH NOpo#Oll fABIAIOTCA KpH-
CTaJlJIHyecKHe H3BeCTHAKH, uepelyioliHecsl C NPOCIAOAMH aprejiHToB,
MVIHH, Mepresedl H necyaHukon. I'opHLIe NOPOAK OCHOBaHHA CHJABLHO
TpeutnnoBatel. Ha yuacTke CTPOHMTENLCTEA HMEJH MECTO BCE BHIB
TPeUHHOBATOCTH, B TOM 4YHCJe CHJAbHO pasBHTO BLIBETPUBAaHHE.
OcnoBanneM 3HAYHTENLHON YaCTH CYTIHHHCTOTO AApA NJOTHHL ABH-
Jach Nayka FIHHHCTHIX apreJHTOR, XapaKTepH3yollasca oyeHb Ma-
JIOH BOMIONPOHHILAEMOCTRIO.

B cocras coopymeHHil BONOXPAHHJAMIIHOIO KOMILIEKCAa BXOIHT:
a) KaMmMeHHO-3emMaAsHas IJOTHHA BeicoTOH Ao 70 m; 6) TpybGuatuii
BOAOBLIMYCK B TeJie NMJAOTHHB; B) KartacTpoduueckuit BoaocGpoc;
r) soaomenanTeas Ha p. ['ysaprapbe B HHmHeM Obedie BOJOXPAHH-
JHILLA.

KamenHo-zemMnfiHaA IJIOTHHA BHINOJAHEHA ¢ MAaCCHBHHIM LEHT-
pajbHBIM CYTAHHHCTBIM SIIPOM, HMEIOLLIHM 3aJ03eHHe oTKocos | : 0,5,
[Tonepeunoe ceuenne MJAOTHHB H300paxeno ua puc. 16.

Co croponbl Bepxiero u Humnero 6bedoB SAPO NPHIPYHKEHO CO-
OTBETCTBEHHO BEDXOBOH H HH30BGH OOKOBLIMH NMpH3MaMH H3 rpase-
JHCTO-Ta7eMHHKOBOro rpyHTa. BoKOBLle NpHaMBl HMEIOT BHEIIHHE OT-
Koch! 3asoXKeHHeM 1 : 2 ¢ npoMexyTounsimu Gepmamn. Bepxoroit or-
Koc 00NHIOBAH MOHONIHTHEIM enezoDeToHoM TOMUHHOMN 25 oM.

B Teso HHM30BOrO OTKOCA BKJWYeHa ynopHas npHsMma (oHa e
JipeHaKHaf) M3 PBAHONO H3BECTHAKOBOTO KaMHA C TIPHBELEHHBIM
cpenunm anamerpom 30—B80 cm.

LlenTpaabHoe CYIVIMHHCTO® AAPO COMpAXKeHo ¢ GOKOBHIMH rpasbe-
JAHCTO-TraIeYHUKOBLIMH TPH3MAMH NPH NOMOLIH TepexXOAHbIX 30H.
B cKanbHOM OCHOBAHHMH SJIpAa BHINOJHEHA NMJOLLAAHAA UeMeHTAaLHs
Ha raybouny 2,50—3 M non npurpyskofl GeTOHHON NMAHTH TOJLIHHON
0,5 M. Kapbepsl MeCTHEIX CTPOHTEJBHBIX MaTepHaaoB ObLIJIH pacnoJo-
#eHbl Ha paccroannn 2—6 KM ot ctBopa naothubl. JlocTaBka rpyH-
TOBE H3 KapbEePOB K MECTY OTCHIUIKH B TEeJO IJIOTHHBI OCYILECTBISI0CH
B OCHOBHOM aBToTpaHcnoproM. PaspasHuBanHe NpPOH3BOAMJIOCH
6y/bAO3EpOM, a YNJOTHeHHE TPYHTOB, OTCHINAeMBIX B TeJ0 IJOTH-
Hbl,— aBTockpenepom J1-357 I'.

CyrannoK, ykiaasiBaeMblii B AP0 NJAOTHHBL, YIJOTHANCHA CJAOAMH
no 30 cM po naornoctu 1,8 T/M® npu onTHManbHol BaamHocTH. ['pa-
BeJIHCTO-TAJIeYHHKOBBEIA TPYHT, YKAaJbiBaeMblli B OOKOBLIC IPH3MbI,
ynjaotHsaca caoamu no 60—70 em no naornoctn 2,25 1/m3, Coprupo-
BAHHBI TPaBEJNHCTO-NecHYalbii TPYHT MNepeXoiHLIX 30H OTCHINAJCH
cnoamu no 40 cM B yKaThHBaJACHS A0 naoTHocTH 2,1 1/M3,

HeoGxonumocTs npopsejenns HeMeHTalHOHHBIX pabor (ocobenno
p Goprax) caepxuBaJH oOGHIH{ TeMNn OTCHINKH Tena mAoTHHW, [las
JHKBHAAUHH 5TOr0 HelOCTaTKa Ha cTpoHTeabeTBe (HHM. B, M. Illu-
nyJnH) OblJI0 NpefjoKeHo NPOH3BOAHTh LeMeHTauH GOpTOE B
MeCcTax CONpSIMEHHS C CYTJHHHCTBIM SPOM €O CHNEUHAJBHBIX TFOPH-
30HTAJBHBX MJAOLIAA0K C NOMOMBIO IAYyBOKHX HAKJOHHBIX CKBAMHA.
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BrejfipeHHe STOrO NMpefaoiKeHHs NMOBBICHA0 TEMILI paGoT H ynpoCTH-
JIO HX NPOH3BOJICTEO.

Jlas ocyllecTBJIEHHS PEryJTHPYEMBIX MOMYCKOB H3 BOJAOXPaHHIH-
la B COCTABE COOPYMKEHHH BOJOXPAHHAHILHOrO THAPOY3Jia HMEETCH
BOJAOBHITYCK, PACTIONOMKEHHBIA B nepobepeskHON YacTH MI0THHBL Bo-
JIOBHIMYCK TpejicTaBiser cofoil HaMopHylo CHCTEMY H3 MeTajjHie-
ckux Tpy6 d = 1600 MM B ABe HHTKH. MeTaaHuecKune TpyGLl IPOJIO-
JKeHbl Yepes Teso NJAOTHHL B JIBY XOMKOBO# Keae300eToHNHOkH rajepee
¢ ceyenmeM Kaxaoro ouka B cBery 3,0 X 4,3 M. Manna rajnepen
080 M. MakciManbHasi NPONycKHas CHocoGHOCTb KayKAoH HHTKH
tTpyGonpoBoia, Npu OTMETKe HIII B pepxuem Obede, cocTaBiser
30 m3/cex. TpyGonporog oGopymoBai aBapHiiHBIMH 3aJBHIKKaMH B
rOJIOBHOI YacTH W PaGOUHMI KOHYCHBIMH 3aTBOPaMH B KOHIEBOH.

Iasi c6poca H3OLITKOB MaBOAKOBOrO CTOKA Ha JIEBOM BopTy njao-
THHBI TOCTPOEH KaTacTpodHuecKHH EojocGpoc, Tpacca KOTOporo npo-
XOIHT TIO ecTecTBeHHOM Jonutiie. JIOWHHA HOCHT NPAMOJIHHEHHBIH Xa-
paKTep H MPOCTHPAETCS OT OTMETOK rpeGHA MAOTHHBL 10 pycJa pexH.
MakciMaabHas NPONYCKHasn cnocofHOCTh KAaTacTPOGHUECKOTO BOJLO-
c6poca 480 m/cex. KaTacTpopuueckui BOA0COPOC BHITIOJAHEH B BHIE
mecTHouKopofl KenezobeToHHoR TpyOBnl B Tede MJIOTHHB C OroJOB-
KoM, cHaGeHHOM muTaMn. B mpeaenax JOUHHEL Tpy6a nepexojiut
B OTKPHITHIA GLICTPOTOK, KOTOPbIH 3aKaHUYHBAETCH KOHCOJBHBIM copo-
coM. BOBIIYIO CJI0XKHOCTh A5 TPOH3BOACTBA paboT NpeLCTaBs
BONpPOC pas3paboTKH KOTJIOBaHa mol 3y6 BomoOGOHHOH YacTH KaTacr-
poduueckoro cpoca. [IpoekTom nperycMaTpHBaJIOCh YCTPOHCTBO B
ckaabHOfl TOpole TpaHIleH WHPHHOH B cpeaneM 2,5 M, rayOnHOR
11 M u anunoit 30 m. [IponasoacTeo paboT OCNOMHANOCE HAMHIHEM
rpyHTOBOf BOLLI Ha TIy0HHE TPeX METPOB OT NOBEPXHOCTH.

[lo mpentoKeHHIO CTPOHTENeH, KOHCTPYKIHS HH30BOTO ayba Obl-
1a waMeHeHa. BMecTo Hero B cKaje GbuiH mpoGypeHbl CKBAXKHHBI
nuamerpoM 400 MM, B CKBaMKMHBI yCTaHABJIHBAJHCh apMarypHbie
KapKachl, TOcJje Yero HarmeTtaJjach fGeToHHad CMech Ha MEJKHX
HHEPTHHIX 3aMOJHHTENAX. DTO H3IMEHeHHe KOHCTPYKIHH CyLIeCTBEH-
HO YNMPOCTHJIO € BLIMOJAHEHHE.

PacnpelejeHie BOAbl B MaricTpajbHble KaHajabl NMPOH3IBOAHTCH
Ha THApPOY3Je, PacnojioXKeHHOM Ha P, ['yaapnapbe B 7 KM HHX¥e BO-
IOXpaHHIHIILA.

[TaukaMapcKnil BOLOXPaHHIHUIHBIA KOMIIEKC MOCTPOCH H C/aH B
skenayatauuio B 1969 r.

u) Maoruna KapkuaaHcKoro BOAOXPAHHAHILA

KapKnjianckoe BOJOXPaHHJIHIILE NOCTPOCHO sl HYHIL HPPHTALHH
na p. Kysacae B i0:HOH yacTH PepraiHckoH LOAHHEL Hanoaunenne
BOZOXPAHHJIHIILA NPOUSBOMMTCA 34 CUET NABO/IKOBOrO CTOKA P. Kygsa-
cali W M3AHIIKOB BOAH, cOpacmBaemux us lOxHo-Deprancroro Ka-
wana. EMKocTh Bojloxpanuanma — 218 man. mM*. B cocras ruapoyadna
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BXOOAT f]}ﬂBEHHET'D"I'EI.TlE‘IHHI{CIBEIH NJOTHHA C CYTMHRHCTBEIM 3KPAaHOM
H TpyGuateli BoaoBbinycK. TpyGuaTheifi BOAOBBLINYCK Ha pacxol A0
50 m*/cex pacnonomeH B npaBoM GOPTY MJAOTHHEL

ITnoTuHa pacnonaraercsi Ha aJJIOBHAJbHO-NPOJIOBHAABHON TOJ-
e pedyHOH NMOHMBI, NMOACTHJIAaeMOH KOHIJIOMepaTaMH, colepXKaluliMH
HP{JCJ‘IGH H JHH3H TaJedYHHROB H TIEeCHAHHEKOB. KﬂHFﬂﬂME]’JEThI, pac-
NOMOMKEeHHble B OCHOBAHHM M GopTax MIOTHHBI, CUEMEHTHPOBaHbBI
FAHHHCTLIM H YacTHYHO KapOoOHATHBIM ueMeHTOM. MOIIHOCTE amJIo-
BHAJILHO-NPOJIOBHAJNBLHON TOJNUH B OCHOBaHHH MeHsercs ot 12 mo
17 M. Ona canoKeHa U3 CJIOBB M JIHH3 JIETKHX CYTVIHHKOB, CYIECH,
rpaBusi H ranednukos. Ilo rpancocrasy 409 Toamu cocrapasior
MEJKO3EMHCTBIE TPYHTLI, PaBeJIHCTO-TaJeYHHKOBLIE OTIAOMKEeHH: —
609%.

'pyaTIl ocHopanusi 1 GOPTOB NMJIOTHHBEI XapaKTepH3YIOTCA Cje-
AyviomuMy Kospduurentamu (uALTPAUMH: PYCAOBbIE TaJedyHHKH

P ne. 17, [lonepeunwii paspes no naotHie Kapknaauckoro
BOAOXPaHHIHILA.

5—20 m/cyr; mepeciaHBaloliHecd CYIJIHHKH — CyNMecH H TOHKO3ep-
HHcThle meckn — (0,7 M/cyT: KOHrAoMepaThl M rajedyiHKoBas ToJlLa —
0,5—20 mfcytr. KoHCTpyKUHA NJAOTHHEL npejicTaBieHa Ha pHc. 17.
MaxcuMasbHas BHICOTA PYCJOBOH YACTH MJOTHHBI cocTaBiaser 69 M,
AAHHA TJAOTHHBL No rpeGuio 420 m. IlnoTHHa HWMeeT pacniacTaHHBIA
npoduie: 3anoMedne Bepxoporo otkoca ot 1:2,50 mo 1: 4,5, Huso-
goro—oT 1:2 go 1:4. B Mecrax H3MeHeHHSl KPYTH3HL OTKOCOB
yCTpoeHsl GepMBbl.

s npepoxpatedns oT BoaHoO0s B 30He KoaebaHHS FrOpHIOHTOB
BOJAbl BEpPXOBOH OTKOC NOKpHLIT OGeTOHHOH OGJHUOBKOH TOJIHHOMN
20 cm. B npHMBIKauuH NJOTHHBLI K OopTraM, JAad CHHMKEHHS BO3HHK-
el B HaYaJbHBIH NEpHOJ IKCNAYaTalHH KOHTAKTHOH (uabTpauuy,
K GeToHHOI 0OJHIOBKe NPHMBIKalOT GeToHHbIC «(PAPTYKH», YIOHKEH-
Hele No peabedy. Has oTBoga (HABTPAUHOHHOTO NOTOKA CJAYIKHT
BHYTPEHHHI APeHa) NIOTHHEL, 3aKpbLIThid TpyOuaTelil fpeHa< B npa-.
BOM Jlore, BAOJL npasoro 0opTa OTBOASLLEro KaHajaa, BIOJb JeBorc
Gepera JOJIMHBI, a TaKikKe 3aKpBITHH TpyOuaThlil W OTKpPLITHIH agpe-
HaxHbIH KOJJEKTOPHI.

CyrJAMHHCTBI 3KpaH MJOTHHBLI TOJIMHOH 25 M M NONOWIBLEL 5 M
y rpe6GHa npopesaer HanocHole o6pasoBaHHsl B Bpe3aeTcsl 3y60M B
KOHTJIOMEpPAaTOBYIO TOJILY ocHoBalina H Oeperoe. Martepunan skpaHa
COCTABJAIT CYTJHHKH H CYNEeCH ¢ YHCAOM NJAacTHYHOCTH oT 5 go 11
H kosppunuentom duantpaunn ot 0,13 no 0,7 mfeyr. DKkpan BosBo-
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ANTCA OJHOBpPEMEHHO ¢ NJAOTHHOH mnyTeM [OCAOHHOH YKaTKH 0
o6beMHoro seca 1,7 /m3.

B Hn3oBoM KJHHE NJAOTHHBE YCTpOeHa 3aKpeiTas ApeHamHasn MpHs-
Ma ¢ JBYXCJOOAHBIM 0OpAaTHBIM GHALTPOM (TOJNUHHA KAXI0TO CA0R
1 M) u nepdopHpoBaHHOl KesesobeTonHoR TPyOOH B UEHTpe. Hna-
setp Tpy6m 1,1 M. 3akpuiTuifl Apenax (anuHa 144 M) Bpesaicsa B
ToAILy OTaoMeHHil ocHoBanus. [lepBuiit (HapyXKHbii) CAOH (QUALTPA
6Bl yeTpoeH M3 necka Kpynuoctsio 0,1—5 mM. B oTaenbHBIX MecTax
BMECTO Hero ykiaabiBaacs Gapxauublit mecok. B kayecrse BToporo
BHYTPEHHEro ¢10f (GHAbTpa OB HCNOJAB3OBAH IPaBEJHCTO-TAJICUHH-
KOBLIfI MaTepHaJ KpynHocTbio 5—80 mM.

CTponTeNbCTRBO Besoch B iBe odepenn. [lepsas ouepenn Ouiia 3a-
pepmena B 1963 r. C storo BpeMenH HayajoCh HanojHeHue BOJO-
XpaHHJHILA ¢ OAHOBpeMeHHBIM BefeHuem paGor II ouepenu, xoro-
puie Guain 3aBepuiensl B okTsGpe 1967 r.

B KauecTBe MaTepHaja JAJA Teja NJOTHHBL H MPHIPY3KH 3KpaHa
1 ouepenn CTPOHTEJALCTBA MPHMEHAJICS Necuano-TaeyHHKOBBI TPYHT
¢ 25% comepiKaHHEM HJAHCTHLIX H FIHHHCTBIX YaCTHIL

IIns ykaanku Ttena niaoThibt [I ouepenn nMpHMeHSJICA paspbix-
JeHHBI B3PLIBOM KOHrJIOMepaT ¢ HeOOJbLIIHM cOAepKaHHeM IJIHHH-
cthix uactn (2 = 8%). B npouecce paspaboOTKH, NMepeBO3KH H YK-
Jajiky TPyHTA NPOHCXOAMAO ero paccaoeHue. Ilpn ykaaake B TeJio
IJIOTHHB TPYHT pAasrpyxalcs aBTOCAMOCBAaJaMH C eCTeCTBeHHOH
PACKNAJKOH Y MOAHOMbS OTCHIMAHHBLIX KOHYCOB KPYMHBIX Trajediy-
KOoBHX (pakumit. PaspaBnuBpanve H YIJOTHEHHe HACBHINMHOTO FPYyHTA
Besoch Ge3 mepeMemHBAHHS CKOMVIEHHS KPYNHBIX (ppaxuuit c Oosee
MeaKuM rpyuTom. B pesyabTare 3Toro B Teje IJIOTHHEL 00pasoBa-
JHch «rHesna» Oea Mmeakoro sanojnurtens. HeomnopoaHocTb rpam-
cocTaBa OTAeJbHBIX 30H Teaa IJIOTHHB OOYC/JOBHIA pasjHYHBE
ko3(uinenTH (UILTPALUMH MaTepHana, KOTOPbie COCTABHJH OT 3
no 150 mfcyt H Goaee.

C BBOJAOM IJIOTHHEI B 3KCIMIYATAaIlnIO H CO3MaHHEM 3HAYHTEJbHO-
ro nanopa B gespaje 1965 r. uepes JpeHax MJIOTHHLI MOLLIA MYTHASA
BOJA, YTO CBHAETEJLCTBOBAJIO O PASBHTHH MeXaHHYeCKOH cydhosum.

B umione 1965 r. Ha HH30BOM OTKOCE BhIlIe JPEHAMKHOH NMPH3MBEL
Hauanoch ofpazoBalHe MPOBAJbHLIX BOPOHOK, KOJHHYECTBO KOTOPBIX
K KOHLLY cpaboTKu Bogoxpanuanuia B 1966 r. cocrasuao 23 wr. ¢ 06-
wum ob6semom 200 M3,

[Tepuons obGpasoBanus BOPOHOK CONPOBOMKIAJHCH PE3KHM TMO-
myTHenneM ¢uabTpannonnoi Boinl. [Ipn pacxone uepes npenax
naoTHHe 240 J/cek MYTHOCTH B OTHAeJbHble JHH focturaia 6 rpfa.
CymMMapHOe KOJHYeCTBO BhIHECEHHOTo FPYyHTa 1O 3aMepaM MYTHOCTH
cocrauiao 850 w3,

CJe/yeT OTMeTHTb, YTO NPH CTPOHTEJLCTBE APEeHaXKHOH NPHIMLL
B KOTJOBAHe Ha6Ja0MaJdHch MecTHble rpH(ONLI, KOTOpPLIE B NpOLecce
ycrpoiicTBa (pHALTPA 3a0HBaAJH rajJeuHHKOM H NECKOM.

Ha BropoM roiy sKcmiyaTalHH JpeHaX BbllLe] H3 CTPOS H HOP-
MajbHafl SKCIJyaTauHs NJ0THHB Obljia NocTaBleHa Nnojl COMHEeHHE,
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Iasi oneHKH AefiCTBHTEJLHOTO COCTOAHHA INIOTHHBI OBl IIPOBe/leH
KOMMJEKC HecsenoBanHil. B cocTaBp KOMIJIeKca BXOMHJAH Teo(Hanye-
CKHe, HaTypHble H JadopaTopHble HCCeLOBaHHA COOPYIKEHHH. Hccae-
N0BAHHA TIOATBEpPAHJH CHIbLHOEe pasBHTHe cy((o3nn BCeX 3JIEMEHTOB
naoTHiE. Bo B3BecH HABTPALHOHHOTO NMOTOKa ObIIH OGHAPYHKEHLI
CYMNVIHHKH NPOTHBO(GHABTPALHOHHOTO YKpata, Cynech OCHOBAHHA H
MeJKO3eM TrajedHHKOB, HCIOJb30BAHHBLIX B KayecTBe TeJa IEpBOil
ouepeu MAOTHHbI.

M3 noxkasannii nbeaoMeTpoR ObLIO YCTaHOBJAEHO, 4TO HanbOJbLIHE
rpajiHenTsl B TeJe IVIOTHHLI 0,7—0,8 oTMeueHs B paHoHe mMepBOHa-
yajbHOrO ApeHaxa naortHHol; 1,6—2,0 — B Mecrax ofTeKaHna Kpa-
Ha ¢ Gokoe (xoutakTtHasi ¢uabrpaumda); 0,6—0,8 —sa sxpanom.
Cpeanne rpajlHeHTbl B TeJe NJOTHHEl COCTABJIAIOT 0,2—0,3, B ocHOBa-
Huy non apenaxkem — or 0,3 no 1,1,

Hannuue B rajedHHKOBBLIX TPYHTaX TeJa NMJAOTHHBI rHe3l Oe3 med-
KOTO 3anoJHuTens, o0pa3oraBIIMXCA B Npolecce BO3BeLeHHS HAaCH-
nH #u HaGaogaeMad MexaHHdeckada cy@d¢osuda, nand OCHOBaHHE
NPEANONOKHTh, 4TO B Tese IVIOTHHbI CYIHIECTBYIOT COCpPeAoTOUeHHLIe
Tpy6oo6pasnble npoTokd. B 30He 3THX NMPOTOKOB Ha KOHTaKTe ¢ MeJ-
KO3eMHCTHIMH TPYHTAMH OCHOBAHHS HECOMHEHHO NPOHCXONHJ pas-
MBIBE NOCJeHHX, a TIpH JHaAYHTeJIbHBIX CKOPOCTHAX TeueHHA H BbIMLbIB
MEJIKOTo MecKa W3 CMeXHBX NecuaHo-rajJleYHHKOBBIX TPYHTOB.

MurencueHas MexaHHueckas cyddosna npHeena, no-BHAHMOMY, K
06pasoBaHHIO B TeJie MJIOTHHbLI, KPOME SIBHLIX MPOBaJ0B Ha HH30BOM
oTKOce, OOLIMpHBIX 30H 6e3 MEJKOro 3anojiHuTens. DTHM MOXKHO
0GbACHUTL pasHHIly B oObemax BHIHECEHHOrO TPyHTa H BOPOHOK
npoBaJa.

HccaenoBanus (MALTPALHOHHONH YCTOHYMBOCTH FPYHTOB IJIOTH-
Hbl, OCHOBaHHSI H JpeHaxa CBHIACTEJBCTBYIOT O cy(po3zHOHHOCTH
nepporo c¢nosi (UAbTpPa, paspylleHHe KOTOPOro MOBJEKAO BhHIHOC
rpyHTa M3 Teaa nAoTHHB i ee Aedopmanuio. Cy(pgOo3HOHHBIMH OKa-
34JIHCh H rajedHHKOBbie IPYHTH ¢ OOJBLIHM COlepHaHHEM MeJKo3ep-
HHCTHIX ()paKUHil, H3 KOTOpbIX Obijla BBINIOJHEHA MepBas Ouepelb
naotuisl, Cyddosus naunnanachk yxe npu rpaanente 0,4, a mpu

= 0,6 neOpMHPOBAJICH CKEJIET,

Takum oGpa3oM, r1aBHOH NPHYHHOH Je(OpMallHi INIOTHHBI ABH/I-
cs HempaBHJbHO NojoGpaHHLlil cocTaB 0OpaTHOrO PUILTPA NMPH SIBHO
cyd(O3HOHHBIX TPYHTAX M HAJMYHE COCPEJOTOYEHHBIX TOKOB dhuab-
TpAalHH N0 30HAM H3 KPYNHBIX dpakuuil rpyHTa Ges 3anoJHHTE.

Jlas yayullenusi COCTOSHHSI NJIOTHHLL oceHblo 1966 r., mo pexo-
smennannn CAHUHMPH, 6mn Buinosnen Hosuiil Apenax. On pacnono-
el BhllIEe CTaporo, BHE HanocHof ToauiH. HoBblil ApeHak npejacras-
nsieT coBofl OTKPHITYIO TPaHLIed ¢ NepBbiM CJI0eM (HABTPA TOJLLH-
Hoil 1 M M3 KPYINHOTO necka, OTCeHHOTO H3 Pa3phIXJeHHOTO B3PBIBOM
koursJoMmepata kpviioctbio 0,15—20 MM, # BTOPBIM C/10EM TAKOH e
MOLLHOCTH H3 rajeunnka Kpynuee 20 MM, nojgy4eHHOro H3 OTXOLOB
rpoxodeHus Ajs mepeoro caos. Mexiy c/I0SIMH NPOJIOMKEHa CTEKI0-
tkanb Mapkn CCT3I-6. '

26



ITocne yerpoficTBa OTKpHITOR IpeHaxHol TpaHmen pabora co-
OPYKEeHHA 3HAUNTENbHO yayumniaack. OaHaKo nox JeilcTBHEM cocpe-
NOTOYEHHLIX TOKOB (HABTPALMOHHOH BOALI CO CTOPOHBI HH30BOrO
KAHHA Ha CTOMETPOBOM YYACTKE IO OTKOCY TpaHUWEH NPOH30UWLIO:
onoJ3aiHe MNPHCPY3KH BTOpOro ciod (UJAbTPa, MeCTHBIH pPaspbiB
CTEKJOTKAHH H MOBEPXHOCTHOE HapylleHHe MepBOro CJ0f (HILTPA.

B naoTnHe NOCTOAHHO NPOHCXOAAT BHYTPHCY(P(O3IHOHHLIE NpO-
Hecchl, CBA3aHHbIE ¢ MOCTOAHHEIM NepeMelleHHeM MeJJKHX MAHHHCTLIX
YaACTHIL KAK B MOpax, TaK H no «TpydamM» B rajJeynHkax.

B MOMEHTHl KOJbMATALHH OTAEJbHBIX YHUACTKOB Teja MJIOTHHBL H
AANIOBHAJBHEIX TPYHTOB OCHOBAHHA CO3JAIOTCHA BpeMeHHbe Mperpa-
IBl NOTOKY, KOTOpLIE BINOCJAENACTBHH MOTYT IOCTENEeHHO paspyllaThes.

B nansHeiimeM NpeicTOHT NPHHATH Mepbl Mo cTaldHAH3aUHH CO-
CTOSMIHHA NMJAOTHHB M ofecnedeHHI0 ee HOPMaJbHOH MHOroJeTHel 3K-
cnjayaTaltii.

k) NMaoruna Yuxypramuckoii I'dC

I'unpoysen Yukyprauckoit [9C noctpoen B 1962 r. na p. Hapuine
npH BeIXOAE ee¢ M3 rop B JojanHy. PacueTHHH NaBoOAKOBLIH pacxof
0.019% o6ecneyennoctn cocrapasier 3870 wm3/cex. CpenmHeronoBbie
pacxoisl Bojsl KoaeGawoTtes ot 770 m3/cex no 270 m3/cek u B cpeanem
coctasasioT 429 m¥/cex.

B reosornuyeckoM CTpoeHHH pafioHa CTBOPAa TFHAPOY3Ja NMPHHHMA-
I0T Y4acTHE KOHTJOMepaThl € BKJIOUEHHEM TaJeUHHKOBLIX NPH3IM.
Kournomepato-rancunukosas Toqia oGnajgaer AOCTATOYHOH npouy-
HOCTBLIO H MaJIOH BOJONMPOHHILAEMOCTRIO.

B coctaB coopy:eHHH THIpoysia BxonAat: afaHHe I'9C, cosme-
meHHoe ¢ AOHHBIMH BojaocGpocamu; GeTOHHAA BOAOCAHBHAA NJAOTHHA
¢ OJIHHM OTBEPCTHEM WIHPHHON B ceeTy 12 M; NeBoOeperKHas 3eMmJs-
Hafd MJIOTHHA, LJHHON 2.8 KM, MakcHMaiabHOH BbicoTOH 34 M; JeBoDe-
peXkHbIf H mMpaBobepeiKHbIH HPpHralHOHHbIe BOLOBBINYCKH.

Boau p. Hapeita necyTt GonbLioe KOJHYECTBO JOHHBIX H B3BellleH-
HBIX HAHOCOB, CPeJHErojloBOil CTOK KOTOphIX coctapaser 12,8 mau. T,
NOHHBIX Hanocos — 1,1 mMaH. T,

[Ipu BuiGope tThna '2C M KOMNOHOBKH THApPOY3Jia mpennojara-
nock ofecne4ynTsb, Nocje 3aHeceHHs BepxHero Obedpa, nMponyck AoH-
HBIX HaHocoB uepes coopyxenne. INostomy ananne [2C, cocroauee
u3 Tpex GJOKOB, COBMEILEHO ¢ JOHHBIMH HAMOPHLIMH BOAOCOpOCaMH-
NPOMBIBHHKAMH, PacrnoJOKEHHbIMH B MOABOJHOM MacCCHBE Bbille OT-
cachBalolWHX TPyG.

B asyx GnoKax CTaHLHH YCTAHOBJEHO IIO JiBa arperata B Kax-
ZI0M, a TPeTHil 3aHAT MOHTaXHOH naowankol. QKoo KaXaoro arpe-
rata, Mexay oTrcachBaollell Tpy6oil H CnHpanabHON Kamepow, pas-
MellleHh BOAOCOGPOCH-MPOMBIBHHKH NpPSMOYTroJbHOro ceveHus. as
npeaoTBpallleHns HeTHpanus Gerona Hanocamu TpyOnl BogocGpocos
o6AHILOBBIBAIOTCA YYTYHHBIMH INIHTAMH TONLIHHOH 6 cM.
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ITocne OKOHUAHHS CTPOHTENbCTBA TOKTOTYJBCKOIO IHApPOY3JIa B
CBSISH C Oca¥JeHHeM HAHOCOB B BOJAOXPaHHJIHIILE — BONPOCH H3HO-
COYCTOHYHBOCTH OBGMHILOBOK JOHHEIX BOAOCGPOCOB YUKYPraHCKOH
I'2C noTepsioT OCTPOTY.

Iasi cTPOMTENLCTBA 3eMJSAHOH IJIOTHHBI OBUIH HCNOJIB30BAHBI
TONLKO TPABEIHCTO-TAJEUHHKOBLIE TPYHTHI aJIIOBHANBHBIX OTJOHE-
Huit p. Hapein ¢ conepaHueM necka B cpeaHeM 17% u ¢paxuui
kpynsee 150 mMm go 15%. dast HemonylleHHA cerperauun OTChinae-
MOTO MaTepHaJa, uTO HMEJO MecTo npH BosseiennH OPTOTOKOHCKOH
n Kapkupanckoii mJOTHH, B npolecce IPOGKTHPOBAaHHA H CTPOH-
TeJbCTBa GLIJIM NpeinoXkKens H OTpaboTaHbl METOALI OTCHIMKH H YII-
JIOTHeHHs TPABEJHCTO-TaJIeYHHKOBOTO TPYHTa VA Teja NJOTHHEL,
obecneudBlIne NOJyYeHHe JONYCTHMBIX KO3 @HUHEHTOB (QHILT-
paili.

Jemasnnas naoTHHa (pHe. 18) mporsikeHHeM OKoJIo 3 KM pacrno-
naraercd Ha GeperoBoM yuacrtke, aaunoi 2,6 kM, B 00BOAHOM KaHaJje
M conpAramuEx yuactkax obuei anunof 0,3 kM. BpicoTa mAOTHHEL
B Geperoroii wacTu cocrapisier 5—12 M, B o6BoaHOM KaHaje 35 M.
O6muil o6beM Tesa nioTHHL oKoso 1400 Teic. M°.

ITpoduab NJAOTHHLI MPHHAT H3 YCJAOBHA YCTOHYHBOCTH OTKOCOB
npu ceiicMuKe B 9 6a//10B B HMeeT 3aJ10XeHHe OTKOCOB: BEPXOBOTO —
1:3 u uuzoporo — 1 :2,5. Ha paune 1,6 KM BepXoBOH OTKOC IJIOTH-
Hbl YKpeIJieH NpoTHBO(HILTPAUHOHHLIM OJHOCHOHHLIM THOKHM JKe-
Ne306eTONNBIM 3KpaHOM ¢ ac(albTOBOH MACTHKOH, YK/IaJblBaeMbIM
o GeToHHOIl MOAroTOBKe H3 Oetona M-75.

Ha ocTanbHoil AJAHIE TPHHAT 3KpaH ¢ NOHYPOM H3 CyIecH, Kpen-
Jenne KOTOPOro NMPOH3BeJeHO BaJYHHEIM TPYHTOM H KPYNHBIMH OT-
el bHOCTAMH KOHTJIOMEPATA.

OcHopaHHeM NJOTHHLE B 00BOJHOM KaHaJjle CJAYKAaT Kourjomepa-
TO-TaJcUHHKOBLIe TIOPO/L], Ha OCTaJAbLHOH YaCTH — IpaBeJIHCTO-raJjled-
HHKOBbIE TPYHTHI, MOACTHJAaeMble KOHIVIOMEPATO-TaJeYHHKOBOH TOJ-
mieit, OTcHNKa Teaa IJOTHHBEI IPOH3BOJAHJIACH H3 NOJE3HOH BBEIEMKH
oOGBOIHOrO KaHAaJa, KOTJIOBaHa THAPOY3Ja H H3 CNElHaNbHOTO Kapb-
epa. Cpeannit auamerp cocraBuin d = 60 MM npH KoshduunenTe
pasnopoanoctn 1 = 103.

O6beMHEBI BeC IPYHTa B eCTECTBEHHOM 3aJleTaHHH COCTaBJAET 10
9 2 1/m?, xosdpPuuuent Guasrpanun pased 10 m/cyt. B cBasu ¢ 60ib-
wHM cofepxanuem ¢pakunii 6onee 150 MM OBIIO MPHHATO pelleiHe
o6 uX yAajJeHHH M NOCJOHHBIM YIJIOTHEHHEM OTCHINAeMOoro rpyHta
KatkaMmyu. B ecTecTBeHHOM 3aJieraHHH TPYHTLI HMMeJNH papHOMepHoe
pacnpejenenue BaJYHOB H TajbKH C HelOCPeJCTBEHHBLIM KOHTAKTOM
MKy 3epHAMH M NOUTH NOJHBIM 3aN0JHeHHeM NOp necKoM. PHibT-
paunonnan anusoTponusa Obljia He3HAYHTEIbHOH. B0 BHICKA3aHO
NpeanosoMKeHHe, 4TO 3TO ABACTCH Pe3yAbTATOM YKJIaAKH TPYHTA BO-
100l — rugpopackiaanku. B cBAan ¢ 9THM ObLIO pellieHO OnpoboBaTh
cnoco6 HCKYCCTBEHHOH THAPOPacKIaJKH TPaBeuCcTO-rajledHHKOBOro
rpyHTa ¢ Baaysamu. Jlas onpejeneHns HeoOXOMMMOCTH yAaJjeHHs
dpaxunit Gosee 150 MM, ONTHMAJILHOH TOJUIHHLL OTCHIMACMLIX CJI0EB
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H MeTO/a YIJIOTHEHHS TPABeJHCTO-raJeuHHKOBLIX TPYHTOB ObIIH Npo-
BeJeHbl cliellHajbHibie HecaeaoBaHua. C 5Tofi Heasio OLIH OTCHINAHE
YeThlpe ONLITHLIE HACBINH H OflHA 3aMKHyTas KoJabuleBasi nambGa. Oc-
HOBAHHEM ONBLITHBIX HACBINEH CAYIKHI BOLOYNOP H3 HCKYCCTBEHHOrO
VIIOTHEHHOTO CJIOA CYIECH.

[lpn wnecnenoBanun nposoAuanck HaGJIONeHHs 3a pa3paboTKoil
Kapeepa, 3a OTCLIMKON TPYHTa M 3a paspaBHHBAHHEM €ro B HACHIMb.
PaspaGoTka rpynta npoussoiuaach skckasatopom C3-3 ¢ morpys-
Ko# B aBTocamocBaasl MA3-205 u SIA3-210. Bricota 3a6os1 1ocTHra-
aa 8—10 m. Ilpn paspaGoTke rpyHT ockinaics u paccaansadics. Pac-
CTOSIHHE BO3KH FPyHTa cocTapiasio oxoqao 2,5 km. OTceinka rpymnra
H3 MallHH B HACHIIL NPOH3BOJWJACL B LWaXMaTHOM nopsaake. [Ipu
BHITPY3Ke H3 Ky30Ba CamMOCBaJIOB NMPOHCXOAHJO paccioeHHe (pak-
uui: OoJjiee KPyNHble CKanJHBaJHCh B OCHOBAHHH OTCHINAHHLIX KOHY-
coB. PaspapHuBaHHe KOHYCOB NpoH3BoAnJoOCh Oyabnosepom J1-157
BOJMb HaceimH. [euenune Gyabnosepa GLIIO NPHHATO MOA YIIOM
20—30° x ocn HackimH B 06Ge CTOPOHLI, YTO HCKJOUaA0 o6pasoBaiue
CKBO3HHEIX XOMOB H3 KPYNHOH TaJbKi H BaJyHOB Ge3 3amoJHHTEJA.
IlepeoHauanbHo AJHHA XoaKH OyJabJo3epa NPHHHMAaJach Ha BCIO
JUTHHY HACBINH MapajjedbH0o OCH, YTO NPHBOJAMAO K 06pasoBaHHIO
CKOIIIeHHil BaJYHOB H FaJbKH B KOHIE XOJOK NONepeK IJAOTHHLL, T. €.
B HanpapJeHHH JABHMKeHHA (PHABTPAIHOHHOTO MOTOKA.

B nanbHefilleM npu BO3BeleHHH ONBITHBIX Hackimeil B cooTEeT-
CTBHH ¢ TeXHHYECKHMH YCJAOBHAMH Ha BO3BejeHHe IJIOTHHBI JUIHHA
XoAKH Oyabaosepa orpanHuneatace 5—10 m. a5 yacTHUHON JHKBH-
AAUHH HEOJHOPOAHOCTH OTCHIMAHHOTO rpyHTa GyJbJA03ep cpesal Bep-
XYWKH KOHYCOB H MeJKHe (paKUHH IPYHTA 3aNOJHSJIH NYCTOTH
Me Iy BaJYHaMH H raJbKOH.

Hast Gojiee TILATENLHOrO NepeMeIIHBaHHA TPYHTA NPHMEHSJCS
PLIXJINTENb, KOTOPLIH KaK Obl npocenBal MefKHe ()PAKIUHH BHHZ B
BbIOpacEBal KpyNHble (JpakuHH HA NOBePXHOCTb CJIOS,

¥niaotHeHHe rpyHTa NPOH3BOAMJIOCH JABYMS PasjHYHEIMH CHOCO-
Gamu: ruapopacknaikoil H yKaTkoii asTocamocBajgamu. [mapopac-
KiaJKa IPOH3BOMHJACE BONOH H3 NOXAPHHX OpaHacnofiToB ¢ mno-
MOLIBK NOMADHBIX IJIAHTOB AHaMmerpoM 2,5 nwiiMa, nojcoeaHHeH-
HEIX K MATHCTPaJbHOMY TPYOONpOBOAY H3 CTaJbHBLIX TPyO AHAMET-
pom 150 mim. Bona B maructpanb nonasanack Hacocamu 4-HIB uan
5-HIB. JauHa noxapHeIX WJIAHFOB AocTHrana 50 m; nasienue B
HayaJe WaHra noajep:HBajgoch 2,5—3 artM, uto ofecneuusano
BBIXOML BOJABI H3 Opanacnolta noa pasneHHeM 2 atm. Hacanka
OpanpcnoiTa norpy:aJnack B rpyHt Ha ray6uny mo 10 M Bpyunyio i
B TAaKOM NOJIOXKEHHH nepesmelllasack 10 YNJAOTHAeMOMY caolo. Bouio
OTMEUeHO, 4TO IIPH THApPOpAacK/JajKe NPOHCXOAHT DAaBHOMEpPHOE me-
peMeliHBaHHe (pakuHii BaJyHHO-raJe4HHKOBOro TPYHTA.

KonTposb KayecTBa YJOMKEHHOro TPYHTa ¢ MOMOUIBIO ypdos
nokasaJ, 4To CTeHbl Wyp(os npeacrasasin coboil NPOUHYIO pelleTKy
H3 CKeJIEeTHOrO MaTepHaJja ¢ NOPaMH, 3aN0JHeHHBIMH MeCKOM H MeJ-
KHM rpaBHeM. ¥NJIOTHEHHEe TPYHTa NPOHCXOAHJIO NMOA JAeHCTBHEM [1aB-
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JIEHHS CTPYH H MOCTedylollell YKaTKH caMocBaJaMiu TP 3aBo3e TPyH-
Ta A4 caenyiouero cunos. I[Mocne npoesia rpymennsix aBTocaMocBa-
J10B (He mo3xke, 4eM uepe3 4—5 wacoB nocJje rUAPOpacKAagKH) TOJ-
IHHA C10fl FPYHTa yMeHbllanach Ha 4—5 ¢M, 4TO COCTABAANO NpH-
6ananTensHo 109%.

Bbljio yCcTaHOBJIEHO, YTO NMPH FHAPOpACKIadKe C AONOJHHTENbHBIM
YOJAOTHEHHEM IpYMKEeHHLIMH aBTOMallHHAMH NpPH Nojade TPyHTa B
rPY30BOM HalpamJeHHH JOCTHraeTcs JOCTAaTOYHAd NJOTHOCTh TeJa
IJIOTHHBI, KOTOpas OJIH3Ka K MJICTHOCTH I'PYHTa B eCTeCTBEHHOM 3a-
Aeraiud. B nanpnefilieM, Kak npH OTCHINKE OMBLITHBIX Hacbineil, Tak
H NPH BO3BEJeHHH TeNla NJIOTHHEI, IPOH3BOANIOCH YaJdeHHe HAH pas-
OpachiBAHHE TOJBKO OTAEJbHBIX JHH3 CKONJACHHI KPYNHBIX (paKLui,
Kax nokasanu MHOrOYHCAEHHbLIE ONBITE! 110 ONpeNeIeHHI0 06heMHOro
Beca # KosgppHuHeHTa QHALTPALLHH FPYHTA, YIOKEHHOTO B ONLITHEe
HACHIH H TeJ0 MAOTHHBI, 3TOT0 0KAa3aJ0Ch AOCTATOMHO IJA JNOCTH-
MEHHA HeOOXONHMBEIX BeaHYHH 00BEMHOro Beca H Kos(duiuuenta
(HABTpALLHH.

YKaTKa ONBITHHIX Haceinell TPOH3BOAHJIAChL ABTOCAMOCBAJTAMH
MA3-205 u MA3-525. Hachinu oTCHIMasuch Pa3jHUHBIMH CJAOSAMH H
AeNHJAHCh HA NOJOCE PA3JHYHEIM KOJHYECTBOM NPOXOIOB MO OJHOMY
mecty 4, 7 u 10 pas. ITepex ykaTkoil TPYHT YBJAAMKHAJICH BOMON H3
Opanacnoiita; Ha 1 M® rpynra momamanock ot 150 no 250 a1. B mpo-
Lecce HCOBITAHHA OBIIO YCTAHOBAEHO, YTO ONTHMAJLHBEIM KOJHYECT-
BOM BOMIbl Obls1o 180—190 /M3,

OGcaenosanne wypgos NOKasano, 4To npH yKaTKe aBToCaMoCBa-
aamMu MA3-205 ynioTHAeTcs pasauyHas TOJALUIMHA CJAOS COOTBETCT-
BEHHO YHCJIY NMPOXOAOK NMO OJHOMY MECTY: 4eThipe NpPOXONKH — T—
10 cM; ceMb npoxonok — 10—15 cM u gecats npoxogok — 15—20 cm.
Huike 3THX nmpocnoexk IpyHT NpaKTHYeCKH He YNJAOTHSJCH. YKaTka
asTocamMocBasiaMi MA3-525 nana monoxnTeNbHBIEe PesyabTaTH NPH
Toamune cios 0,4 M M BOCBMH nmpoxojax mo oanHoMy Mmecry. Taxoii
MeTofi H OBl peKoMeHIOBaH A BO3BeleHHA TeJa MJOTHHBI Ha
yyacTKe ¢ JKeae300eTOHHLIM SKpaHOoM.

B pesyabrate 06paGoTKn METONOB OTCHINKH H YIIOTHEHHS T'paBe-
JIHCTO-Ta/IeYHHKOBLIX TPYHTOB B TeJO INIOTHHBI YuKyprauckoit I'9C
BEIABHJHCh NMPpeHMYyLlecTBa cnocofa rHApopackaaikH ¢ LONOJHHTE b-
HBIM YNJOTHEHHEM TCpPYXeHHBIMH aBTOCAMOCBAJaMH TIPy30nofAbeM-
HOCTbIO He MeHee 20 T, ABHMKYIIHMHCA B FPY30BOM HanpasJeHHH.

ITOT METOA OTBeYaeT YCAOBHAM YAOBJIeTBOPHTEJbHOTO KadyecTBa
OTCHIMAHHOrO TPYHTA, & TaKXe ABJAAETCHS SKOHOMHYECKH leaecoob-
pasHbIM. _

JKCnayaTalHs rHApoyasa nokasasa, YTo yCTPONCTBO BOJOHENpo-
HHIlaeMOro 3sKpaHa noAHOCTBIO ceba onpaBpano. Ha Beeit anupe
y4acTKa MJIOTHHAEL C SKPAHOM HET HH OJIHOTO BHIXO/IA HA MOBEPXHOCTH
¢uabTpaunonnuix Boj. JpenaXkHan KaHaBa, YCTpOedHasl BAOJb HH-
30BOTO OTKOCA, BCeria cyxas, a YPOBHH BOJBI B NLe30MeTpax, 3aj10-
HMEHHBIX B MJIOTHHE, MOKAa3BIBAIOT, YTO KPHBAS [ENPECCHH CTOHT
JOCTATOYHO HH3KO H HE BHLIKJIHHHBAETCS Ha IOBEPXHOCTh. DKpaH
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HAXOAHTCHA B YAOBJAETBOPHUTEJbHOM COCTOSHHH, HECMOTPS Ha OTHO-
cHTeNblo ObICTphie KoaeOaHus YPOBHS BOAB NPH CYTOHHOM peryJH-
posanun. HepaBHoMepHBbIX ocafoK 9KpaHa He oTMmeueno. Ha ydacrke
¢ 3eMJSHBEIM KPenJeHHeM BepXOBOr0 OTKOCAa CTPOHTENbHAasd BLICOTA
INIOTHHB 3HAYHTEALHO MeHblle, a MpodHab NAOTHHE BBINOJHeH (o-
Jiee pacnjacTaHHEIM.

[Tocne wunanonneunss pomoxpaunanma ao HIIY na xonnesom
yyacTKe MJIOTHHBEI H3-3a HapylIeHHA TeXHOJOrHH paloT OQTKPBLIHCH
O4ard COCPeNOTOYEHHOH (HJALTPALMK: 3a MecAll (PHIALTPALHOHHBIA
pacxon yeeanuuacs ot 1,83 afcex po 13,3 afcek. llocne cHuXeHust
ypoBH#A BoAL Ha 4,5 M BAoAbL rpebuA naoTHHbl Ha ydactke 100 M
Gyabposdepom Owlsia npopesaHa tpaHwes raybudoi 1,5-+-2,5 M, 1WH-
puHoft 3 M, KOTOpaf Nepecexasia HaAMETHBIIHECS NYTH (QHUALTPALHH.
Tpanies 6bia 3ackinala CyNeckio H NPHrpy:KeHa rajleyHnkom. Baa-
rofaps ycTpoHCTBY cynecyaHoH auadparmbl, nyTH GHAbTPaUHH ObLIH
NepeKprITh H (HALBTPALLHA IIPEKPaTH/IACS.

B saxkmioueHHe caelyeT elle pa3 OTMETHTb HeoOXOAHMOCTb IOHC-
Ka TakHx crnocoGoB NnpoH3BoAcTBa paboT NpH BO3BeleHHH Teja IJIO-
THH H3 TPABEJHCTO-TAJNEUHHKOBBIX TPYHTOB, KOTOphie 6nl ofecnevyHBa-
JIH OAHOPOAHOCTb YKJAaALIBAEMOI'0 IpyHTa. DTOro He OLIIO MOCTHI-
HYTO Ha crpouTeakerBax