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BH/IbI TOPHBIX H CTPOHTE/IbHBIX PABOT,
BbITTO/IHAEMbBIX CPEACTBAMH 'HAPOMEXAHH3ALIMHU

TpnBeserna KpaTKas HCTOpHYecKas cripaBKa O TMAPaBAHYEeCKOM Criocobe paspabGOoTKH
MecTopoxaeHuH. PaccMoTpersr paboTsl, BbITO/IHIEMble [/IaBYYHMH 3eM/IeCOCHBIMH
CHapsAaMH, M MpPHBEAeHbl CIIOCOOb! YBE/MYeHHs I/IYOHHBI pa3pabOTKH OOBOAHEHHbBIX
MecTopoxaeHuH. /laHa KpaTKas xapaKTepHUCTHKa 3eMCHapsAOB C Pas/IHYHBIMHU [PYHTO-
3a60pPHBIMH YCTPOHCTBaMH.

KrioueBble c/10Ba: ruapoMexaHH3aLMs, pa3paboTKa MeCTOPOXAEHNH, MTYOHHa pa3paboT-
KH, CXeMbl pa3paboTKH, [THEBMATHYECKHe KaMepHbIe HACOCHI, IKEKTOp.

Toneko ¢ momolbio a6CTpaKI_[I/II/I TeOPETUYEeCKOIro Mblll/IeHHUA TOPHAKW MOTIYT OTB/1e-
KaTbCA OT C[Iy‘-laI;IHbIX qDaKTOpOB, oT cnyanZHbe CBsi3el B H3ydaeMbIX fAB/I€HUAX, MOI'yT
TPOHUKHYTL B HX I'[Iy6I/IHy N YCTaHOBUTDL OOBEKTHBHbIC 3aKOHOMEPHOCTH, /1exallle B

OCHOBE HM3y4YaeMbIX SIB/IGHUM.

r WApOMEexXaHu3alis — 3TO TOT
crioco6 BefeHWs TOPHBIX U
CTPOUTEeNbHBIX PabOoT, KOTOPBIM Ipeao-
npeaenseT BLICOKHI YPOBEHb MeXaHH-
3alMM MPOM3BOACTBEHHBIX [TPOLIECCOB,
BBICOKYIO MHTEHCHBHOCTb Be/IeHUs pa-
OOT MpU CpPaBHUTE/IBHOM HU3KOM CTOH-
MOCTH Pa3paboTKy OOBOAHEHHBIX U MOA-
BOZIHBIX MECTOPOMKACHHM U TIOMYTHOTO
oboratieHus (ppakIMOHUPOBaHUsl) rop-
HOW MacChl, ¥ BBICOKO@ KaueCTBO BO3BO-
[VMBIX TEXHUUECKHUX COOPYHKEHHIA.

['MapoMexaHu3alMs MUPOKO TMpHMe-
HfeTCH Ha BCKPBIIIHBIX pabdoTax, A0OkI-
Yye CTPOMTeNbHBIX MaTepuasioB, pa3pa-
OOTKe  POCCHIIHBIX  MECTOPOKACHHH,
MpY CTPOUTE/LCTBE U YIIyO/IeHnH Cyao-
XO/IHBIX MYTeH, B TMAPOTEXHUUECKOM U
TPaHCIIOPTHOM CTPOMWTENbCTBE, B MPO-
MBIII/IGHHOM U TPakAaHCKOM CTPOU-
TernbCTBe, B Me/lMopallii U BOAHOM XO-
3AKCTBE, NP OOYCTPOMCTBE HETSHBIX
M Ta30BbIX MECTOPOXKIEHWH M MHOTHX
APYrHUX OTPaC/AsX.

['vapaBnyyeckuit criocod paspaboT-
KM MECTOPOK/ICHHN U3BeCTeH C IPEeBHUX
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Arazemuik AH CCCP, PAH
B.B. PxeBckriti

BpemeH. B Poccuu yrnomuHaHus 06
3TOM Crocobe pa3paboTKH OTHOCATCH K
1800 r., omHako TOoraa OH MPUMEHS/ICS
B OCHOBHOM Ha 30/I0TOHOCHBIX MPUUC-
Kax MPU HAIMUWKM eCTeCTBEHHOI'O Haropa
BOZIbI ¥ €CTECTBEHHBIX YK/IOHOB /151 CaMO-
TeyHOro (6e3HaropHOro) TMAPABINUECKO-
ro TpaHcriopta. Hauboree 6ypHoe pas-
BUTHE THAPOMEXAHU3ALIMKU [TPOU3OLLIO B
30, 40 u 50-x roagax. HecMoTpst Ha MHO-
roobpasvie CTPYKTYp [MAPOMEXaHHU3HPO-
BaHHBIX TPEANPUATHH B HApPOAHOM XO-
sarictBe ObiBilero CoBerckoro Coroza
ornpenesioIyio POk B TO BpeMsi, B OC-
HOBHOM, HWIpa/li T'MAPOMEXaHU3UPOBaH-
Hble OPraHU3aALIMM TPeX MUHHCTEPCTB —
a10: Cor03Hasi KOHTOpa «MOHTaKIHAPO-
MexaHu3allMs», OCHOBaHHass B 1936 T.
MuUHMOHTaXKCTPOS; XO3pacueTHoe bBropo

d'uapomMexaHuzalMs», OCHOBaHHOE B
1938 r. MuHTpaHCcCTpos; TPecT «IHep-
rorvApoOMexaHu3alivs», OCHOBAaHHBIA B

1946 r. MuHsHepro, a Takke MHOTHe
ApYyrue TpecTbl U KOHTOPBI, BbIIIO/HAB-
muve Gorblirie 0ObeMbl Pa3/TUUHBIX TOpP-
HBIX Y CTPOMTENbHBIX PaboT.



[Noapasznenennss MHHMOHTaXKCTPOs
(~2003 r.) u MunshHepro (~2005 r.)
CTa/li CaMOCTOSITE/TbHbIMH  OpraHH3aLIMs-
mu B hopme 3A0, OAO, OO0, a noa-
pasaeneHuss MUHTPaHCCTPOs,, B OCHOB-
HOM, obbearHeHbl B KoMriaHuio, koTopas
B Hacrosiiee Bpemsi HaskiBaercs QOO
Komrnanus «TpaHcrinapoMexaHysaLvisy.

['MapoMexaHU3aLMs ABASETCS OAHUM
M3 Tex HallpaB/IeHUI B OTKPBITBIX TOpP-
HbIX PaboTax U CTPOMTENbCTBE Pas3/Ivy-
HBbIX COOPYMKEHHH, KOTOopoe obecreyuu-
BaeT MUHHMa/IbHbIC TPYAOBHIE U /ICHEeXK-
Hble 3aTpaThl ¥ 3HAUMTE/IbHOE BBITO/HE-
HYe TpeGOoBaHUI IO OXpaHe OKpYyKalo-
mer npupoaHou cpeasl. Ha Teppuro-
pun Poccun cyiiectByeT oyeHb MHOTO
BUAOB pPaboT, BbBIMIO/THEHHE KOTOPBIX
BO3MOXKHO TO/BKO C HCIIO/IB30BAaHUEM
CpeaCTB ruapoMexaHuzaimu. K atum
paboTaM OTHOCSATCS:

- pa3paboTKa OOBOAHEHHBIX IIec-
YaHBIX W TeCUaHO-TPaBHUMHBIX MECTOPO-
KOEHUH;

- 1nepepaboTka
FPaBUMHBIX CMecel;

- gHoyrnyburtenbHele paboTHl Ha
pPeKax U 03€pax, B MopTax;

- OUKMCTKa BOJOEMOB U Ma/lbiX PeK
B UepTe ropoaa;

- paspaboTka OOBOAHEHHBIX Ca-
MPOTIeNIeBbIX MECTOPOKICHHH;

- HaMbIB THAPOTEXHUYECKHX CO-
opYKeHUH (MI7I0THH, AaMb, TepeMblyek U
T..);

- HaMbIB IVIOI@AeH, MO/IOTHa aB-
TOMOOW/BHBIX U Kele3HbIX A0pOr B
TPYAHOAOCTYITHBIX (OGBOAHEHHBIX) Mec-
Tax A48 APYrUX BHAOB OOOPYAOBaHUSA
(3KCKaBaTOPHO-aBTOMOGH/IBHBIX,  9KCKa-
BaTOPHO-Ke/1e3HOIOPOKHBIX Y IKCKaBa-
TOPHO-KOHBEMEPHBIX KOMIT/ICKCOB);

- paspaboTKa U TepepaboTKa
POCCHITTHBIX TIeCKOB;

- TPaHCIIOPTUPOBAHHE OTXOIOB C
oboraTuTenbHbIX PabprK B XBOCTOXPa-
HU/IWIIA.

recyaHoO-

Bce 3T BUABI TOPHBIX U CTPOUTE b
HbIX PabOT, B OCHOBHOM, BBITO/IHAETCS
C MPHMEHEHUEM II/IaBYUHX 3eM/ICCOCHBIX
CHapsiI0B.

B CCCP 3zemcHapsiabl TTOAYYUIN Pas3-
Butre ¢ 30-X IT. IMPOLIIOrO CTO/IETHS.

['mapomMexaHU3NPOBaHHBIM  CIOCO6
MMPOM3BOACTBA TOPHBIX U 3eM/SHBIX
paboT C TMOMOIUBIO IIIaBY4YUX 3eM/ie-
COCHBIX CHapsAO0B B IIOC/IEAHHE TO/bl
HaXOAUT Bce Oorblliee paclipocTpa-
Henuve. Pacumpsiorcs obnacty rpu-
MEHeHUs1 3TOro criocofa MPOU3BOACT-
Ba, KOTOPBIM OXBaTbIBaeT HOBBHIE pe-
TMOHBI - OT CeBepo-3amnaaHbix obnac-
Teit 1o 3anaaHon Cubupu u [lanbHe-
ro Boctoka.

[IpoekTrpoBaHreM U U3rOTOB/ICHEM
3eMCHaPSIOB 3aHMMAIOTCS, B OCHOBHOM,
[T «Crneuruaporextrkar, OAO «Kom-
MepUeCKMii LIeHTpP, TPaHCHOPT U 71ec» (T.
Cankr-Tlerepbypr), OAO Ipomruapo-
MexaHu3zaLus» (r. Mocksa), LInmMnsHckmit
3aBO/ KOMITAHMU «TpaHCrUapOMexaHu-
3aums», Muacckuii, PoIGUHCKMIT 3aBOABI
1 OO0 «HI'1O I onbdpctpum» (r. Mock-
Ba).

C uenbio yBenuueHWst ryOHHBI OT-
PaboTKK OOBOAHEHHBIX IlecYaHbIX U
rec-4aHO-TPaBUMHBIX ~ MeCTOPOXKIeHUN
crieLianrctaMu MOCKOBCKOTO rocyaap-
CTBEHHOTO  TOPHOTO  YHUBEpCHUTETa
(MITY) u OO0 d onsdcrprm» BeayTcs
Hay4yHble U 1abopaTopHBIE HCC/Iea0Ba-
HUA BAWSHUA [/TYOHHBI  [IOTPYKEHUs
IPYHTOBBIX HACOCOB Ha 3eMCHapsdax Ha
KOHCHUCTEHIIMIO TUAPOCMECH, Pacxo/l
37IEKTPOSHEPIUU U IMIYOUHY OTPabOTKU
MECTOPOKACHUS C IMOC/IeAYIOUINM H3ro-
TOB/IeHHEM 3eMCHapsiZOB C TMOTPYKHBIM
rpyHToBBIM HacocoM [3, 4]. C wucrnons-
30BaHMEM TaKUX 3eMCHapsoB rybHHa
OTPabOTKU MeCTOPOXKAEHUI AOCTHUTraeT
30-35 m (puc. 1, 2).

[lo gaHHBIM /UTEpPaTYpPHBIX KCTOY-
HUKOB S INeCYaHBIX W T1eCYaHO-IpaBHi-
HBIX MeCTOPOXKAEHUI OOBOAHEHH (6]
(tabnuua)
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Pation Cyxue Yactuuno-o6soaHensl | INonHocTbio 06BOaAHEHbI

CeBepHbiit 33,3 47,2 19,3
CeBepo-3arnaaHbiit 48,5 48,5 3,0

LlentparnbHbiit 36,7 21,1 422
[ToBomxkckuit - 13 87,0
CeBepo-KaBkasckuit 44 4 22,2 33,4
Ypanbckuii 4.6 22,7 72,7
3anaaHo-Crubupckuii 11,8 11,8 76,4
Bocrouno-Cubupckuit 18,2 27,3 56,8
B uenom o Poccuu 25,4 24,6 50,0

[ToTpeGHOCTE B Tlecke, TIpaBUM U
meCHe A1l CTPOUTE/bHBIX paboT IocTe-
MeHHo pacTeT. [103ToMy 3HauMTe/bHbIe
7I0MAAN Ce/TbCKOXO3AMCTB@HHbBIX, /1ecC-
HBIX U APYrUX YroAui Yme OTUYMKASHb U
OTUYK/AIOTCS TO/T Kapbhepsbl /7151 A0ObIUN
riecyado-rpaBuiHbIX cmecert ([TTC).

Borbiag yacTh TakKMX MeCTOpOXae-
HUM HaXOAMTCH HHXKe YPOBHS I0A3eM-
HbIX BOA U HE MOXKeT ObITh OTpaboTaHa
SKCKaBaTOpPHBIM criocoboMm. OtpaboTka
TaKMX 3aracoB OBbIYHO OCYIIECTB/SETCS
3eM/IeCOCHBIMH CHapsiZiaMH, KOTOPbIe 13-
3a OrPaHUYEHHOM 10 TEeXHUYECKHM BO3-
MOKHOCTSAM IPYHTOBLIX HAaCOCOB, I7IYOHHA
OTPaboTKH He rpesbimaer 15-20 M.

OCHOBBIBasICh Ha MHOT'O/ICTHEM OIlbl-
Te CO3IaHMs HOBOM TEXHHKHU /s paspa-
OOTKM TIYOOKO3a/IeraiolMX MeCTOPOXK-
[IeHWI TBepbiX IMO/IE3HBIX HMCKOITaeMbIX
criocobom CI'/l (cKBaxMHHAs TMAPOAO-
Oblua) 19 paspabOTKH OOBOAHEHHBIX
MecTopoxaeHuit corpyaHukamu HILI
«["eoTexHonorus» paspaboTaHbl MOIIHBIC
TMAPO3/IeBAaTOPLl, TO3BO/IAIONINE  T10-
HUMaTh C OGOABIIMX T71YOUH Ba/lTyHHO-
ra/leyHbll MaTepyasn ¢ pasMepamy B I1o-
nepeurrke ot 150 MM mo 250 mm. K
Hactosiiemy Bpemenu B HIILI «[eorex-
HO/IOTHS» OCBOEHO ITPOM3BOACTBO TH-
POAOGBIUHBIX YCTAHOBOK (3eMCHApSAAOB)
YI'b, ¢ npousBoAUTE/IBHOCTBIO 10 BOZE
or 590 no 1250 m3/4, ray6uHoi pas-
pabotku 10, 15, 22, 36 u mo 50 m.
OTH  3eMcHapsabl IIPHU  OAMHAKOBOM
npousBoautensHocTd  (150-200  M3/u)

30

I10 TBEPAOMY C CEPHHAHO-BBIITYCKAEMbIMU
3eMCHapsaaMy 3a CYeT 3aMeHbl TPYHTO-
BOro Hacoca ¢ Maccort 9-12 T Ha ruapo-
371eBAaTOpP C BOASHBIM HACOCOM MAacCOM
1-4 T crosaTr B 5-7 pa3 memerne (6 maH
py0.), UeM CepUIHO BBITYCKaeMble 3eM-
cHapsasl (31-40 mau py6.) (puc. 3) [2].

Hanbonee ontumanbHbIM, Ha Hall
B3I/Is11, PellieHHeM BOIPOCca YBe/THUeHs
ryOUHbl Pa3pPabOTKY, TOBBIIICHUS KOH-
LIGHTPALMM THUAPOCMECHU M CHWXKEHHUS
3HEProeMKOCTH [poliecca AOObYU He-
CBSA3HBIX [10/1E3HBIX MCKOTIAeMbIX, B psizie
C/ly4aeB MOKeT ObIThb [PUMEHeHNe TPYH-
TOBBIX MHEBMAaTUYECKMX KaMepHBIX Ha-
cocoB ([TKH), obnagamonumx LensM ps-
IOM TIPEeUMYIIeCTB T[10 CPaBHEHHIO C
[PYHTOBLIMU TIOTPYKHBIMM M HU3KOHa-
rnopHeiMH  Hacocamu. Hacoce TIKH
MOXHO OTHECTH K K/IacCy TMAPOCTaTH-
YeCKUX U TTHeBMaTHUUeCKUX HaCOCOB Of-
HOBPEMEHHO, T.K. BCacChlBaHUE THUAPO-
CMecH B TIOTPYXKHbIE KaMepbl Hacoca
MPOMCXOAWUT 3a CUeT BHeIIHero Tuapo-
CTATHUYECKOTO /aB/IeHHs BO/bI, a ojada
TMAPOCMECH Ha TOBEPXHOCTh [MPOUCXO-
OUT 3a cyeT paboThl CKATOTO BO3AYXa
[1]. PaspaboTka 3anmexku (AOHHBIX OT/IO-
JKEHUH, carporiess) MOMXKeT IIPOU3BO-
[UTBECS THEeBMAaTUYECKUMH KaMepPHBIMH
HAacoCaMM  ITPOM3BOAMUTENBHOCTBIO 0
600 M>/4 ¢ eCTeCTBEeHHOM B/IaKHOCTHIO
(c noTHoCTBIO vy = 1300-1900 kr/md)
v raybuHort paspabotku a0 200 M.

Pabounit LMK/ TaKOrO HAcOCa MOXKET
GBITh pasaesieH Ha TpU pasbi:
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Puc. 1. Cxema oTpabOTKH yCcTyna niaaBYYHM 3eMCHapSAOM C NOTPYZKHBIM I'PYHTOBBIM
HacocoM 6e3 pa3s6GHBKH ero Ha sapychl: Hy - BricoTa paspabaTeiBaeMoro yctyra; Hu - Beicota
HaABOWMHOM YacTy ycTyra (MeHee 4-12 M. B 3aBUCHMOCTH OT TuIa 3eMcHapsiza); Hi - Beicota noa-
BoAHOM YactH ycTyra (1o 30 M. B 3aBUCHMOCTH OT THIIa 3eMCHapsaa); ZIl - rybuHa MorpyxeHus
IPYHTOBOrO Hacoca; I - pamMa 3eMcHapsiaa; 2 — BCachlBaOIIM TPYOGOMpOBOA 3eMCHapsiaa; 3 - Mo-
IPYXKHOM TPYHTOBBIM Hacoc; 4 - KOpIyc 3eMcHapsaa; 5 - HaACTPOriKa; 6 - HarloOpHbIK TpYOonpo-
BOZ; 7 — 3BEHO M/IaBYUero My/blonpoBoaa; 8 — TMAPOMOHUTOP

Puc. 2. Cxema oTpaGOTKH MeCTOPOXKAeHHs ABYMA ycrymamu: H, 1, - BbICOTa HAABOAHON
4acTH 71eBOro ycryra; Hy 1. - BblcOTa MOABOAHON YacTH MepBoro ycryra; Hy; - Beicota nepsoro
paspabatbiBaemoro ycryra; Hys - Beicota Broporo paspabatsiBaeMoro ycryma; Hy . - MOIHOCTh
TO/IE3HOTO HMCKOIMAeMoro Kapbepa; Z; - IyOuHa MOTrpyKeHNs TPYHTOBOro Hacoca; I - paMa 3eM-
CHapsiaa; 2 - BCcachlBaIOIIMI TPYOONPOBOA 3eMCcHapsiaa; 3 - MOrPYKHOM MPYHTOBBIN Hacoc; 4 - Kop-
Myc 3eMcHapsiaa; 5 - HaACTPOMKa; 6 - HarlopHbIM TPYOONPOBOA; 7 - 3BeHO I/IaBydYero My/blionpo-
Boaa; 35-45 - yron otkoca Hepabouero ycryna; 55-65 - yron otkoca pabouero ycrymna

[lepBas daza — Haro/HeHHe KaMephbl
[TKH ruapocmecsio noa aeiictBuem
BHeIIHero I'MAPOCTaTHUYeCKOro /aBlie-
HUS XKUAKOCTBIO Ha IyOHHe.

Bropas ¢asa — onycromeHue kame-
Pl U IepeKayka C IOMOLIBIO CXKaToro
BO3ayXa M10aBaeMoro B BepPXHIOI YacCTb
KaMephl.

Tpetbss dpasa — cOPOC CKATOro BO3-
yXa U3 MYCTOM KaMepbl U IOArOTOBKa K

nepeort pase [1]. TpuHimn paboThl
[NKH dupmet PNEUMA mokasaH Ha
puc. 4.

[ns obecrieyeHuss HeMpPepbIBHOCTU
rpoliecca BCaChiBaHUS U TOAauH THAPO-
CMecH Ha TMOBePXHOCTb, AUCTPUOBIOTED
BO3ayxa paboTaeT MoouepesHo ¢ TpeMsi
LIM/IMHAPaMU, TTPOU3BOAS A0 3-X LIMK/IOB
B Kaxayio MuHyTy. CTOMMOCTH Hacoca
['NKH Hranssrckoit dpupmer PNEUMA,
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Puc. 3. Cxembl pacnonoxeHHsa Y3108 OCHOBHbIX Moze/eH THAPOAOObIMHBIX YCTaHOBOK
cepun YI'B: 1 — goprnyc, cocrosimmi U3 Habopa CePUMHBIX MOHTOHOB (60KOBLIX (B) 1 mornepey-
Heix (I1)); 2 — pyGka ynpaeneHus;.3 — nopTanbHas paMa; 4 — rpysonoabeMHas neGenka A/s
CMYCKO-TIOMBEMHBIX OIepalvi; 5 — IMOrPYXKHOM THAPO3/IEBAaTOPHBIM CHAPAA C TTOABOAHBIM TH-
POMOHHTOPOM; 6 — HACOCHBIM arperar; /* — HalOpHbIN [MapHUPHBIM BOAOBOA; 8 — HarlOpHBIN
[APHUPHBIN MMYIBIIONPOBOA; 9% — MaruiboHaxkHbIe /1eGeKK ¢ OTK/AOHSIOMMMH YCTPOMCTBAMH C
PYUHBIM WM 371eK TporipuBoaoM; I0* — BcrioMorartesibHbIM BaKyyMHBIM HAcOC /71 3a/IMBKH OC-
HOBHOTO Hacoca; — 3HepreTuyeckoe oGopyaoBaHue; 12% — manyGHbIN TMAPOMOHUTOD;

TMO3WLIMH, TIOMeYeHHbIe * Ha CXeMax He MOKa3aHbl



Puc.4. MNpuuuun pabotsl no-

BK/IIOYasi pacripenenure/lb BO3Ayxa, CO-
craBnsier ot 60 000 no 600 000 EBPO

B 3aBHCHMOCTH OT IMPOU3BOAUTE/TBHOCTU
Y BUaa pacrpenenureris.

C poctoM riyGHHbI MOMPYKEHUs Ka-
Mep pacTeT M BHeIllHee T'MApOocTaThye-
ckoe mapreHue. [losToMy cosnaHuve He-
GO/BIION Pa3pekeHHOCTH B KaMepe Ha
ray6uHe 5-10 M cosnaeT HeOOXOAMMBIH
reperaa AaBAeHUl, CIIOCOOCTBYIOMINE
BCACbIBaHMIO IPYHTa Aaxke Ge3 ero phix-
nexusi. [lomaya mopoabl K BcCachiBaio-
emMy raTpyoky oGecrieunBaeTcs 3a cUeT
norpyxkenuss [ 3Y Hacoca B Tommy mo-
poabl oA cOBCTBEHHBIM BECOM IO Bep-
THKa/IM WM 3a CUeT YCH/Ws TMallk/ibo-
HakHBbIX 71e6e0OK Mo TropH3oHTaau. B
CBSI3M C TeM, 4TO Hacoc paboTtaeT B 3-X
CTaIMMHOM pexrMe, A1 YBe/INnYeHrs

IPYKHOrO IHEBMaTHYECKOro
kamepHoro Hacoca IIKH: 1 -
LMIMHAPHUYECKast Kamepa, 2 - Bca-
CBIBAIOLIMI [TATPYOOK, 3 -BXOAHOM
KnaraH, 4 - TpyGa rodadu u
cbpoca Bo3ayxa, 5 — TpyboIpo-
BO/I MTO1AYH TY/TBIThI (HAMTOPHBIH)

MMPOM3BOAUTENBHOCTU Hacoca
[IKH u cHmkeHus sHepre-
THUUYECKUX 3aTpaT, Cpa3y Tpu
KaMepbl OObeauHSIOT B eau-
HbIM O710K, TIOAK/IIOYEHHBIN K
obimemy pecuBepy (pacrpe-
flefITenno  BO3/AYXa), KOTO-
PBIi B @aBTOMaTMYeCKOM pe-
KHMe roouepeaHo 6e3 Impo-
crosi pabotaer ¢ 3-Ms Kame-
pamu cpasy.

[pu paspaboTke HIHCTO-
[WHKCTBIX [10PO/, Harpu-
Mep, canporienei, Koraa
TpebyeTcss BhieMKa M TpaHC-
MOPTUPOBAHUE TOPOAbl  C
©CTeCTBEHHOM B/IakHOCTHIO,
a rmybvHa pa3paboTKH MO-
xkeT coctarnsaTth o 0 o -25
M, 706BNY MOMKHO BECTH TOPH3OHTAllb-
HBbIM CMOCOGOM (MOC/IOMHas TOPHU30H-
Ta/lbHasg Cpeska C/10s TOMIMHOM a0 1,2
M). /laHHas cxeMa M30obpaxeHa Ha PUC.
5.

Ha 6onbumx rayoyHax W 6Gosblied
MOIIHOCTBIO 3a/Ieralolliero r/acra paspa-
OGOTKY PBIX/IGHHBIX TMOPOA MOXKHO BECTU
BepPTHKA/IBHBIM  CTIOCOOOM  (BOPOHKOBBIM
WM CTBO/IOBBIM B 3aBUCUMOCTH OT TeKY-
yecT Topoabl), Koraa Kamepsl [TKH 1o
Mepe rnopoaosabopa repeMenialTcs Bep-
THKa/IbHO Ha I7IYOMHY, PaBHYIO [yOHHE
pa3pabotky. [laHHasg cxeMa paspaboTKu
r3o0pazkeHa Ha puc. 6.

3eMcHapsabl C TOTPYXKHBIMHM  HACO-
camy fIBAsieTCs Haubo/iee eCTBeHHBIN
crioco6  rnyOGOKOBOAHOM — pa3paboTKu
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ropoda. OnHako wu3-3a pPdAda TexHH4e- CKHX M 3KCI/TYaTallMOHHBIX CI0KHOCTEH

34



9 9
10 11
: A
\ | >
e ] Z
12 e
._.5 ”f
I' 1 8 ,1’
4 rad
' . 13
[ ,’
' o) -
Ny ,r’
| 3 2',' 8
,I
”
1 f’
I,
- 13

Puc. 5. BapuaHrisl noc1oHHONH pa3paboTKH MOpoa ¢ MOMOIIBIO MOPCKOIO0 CaMOOTBO3HOIO
3eMcHapsaaa, obopyaosanHoro Hacocom INKH (A - npu rayéunax ao 30 m, B - npu ray-
6unax ceoiie 30 m): 1 - kameps! [1KH; 2 - T13Y; 3 - BcacsiBatommit Tpy6onposos; 4 - yeTpou-
CTBO, perynuvpyioliee ropusoHTanbHocTh [13Y; 5 - HaropHble rnozaoye U Bo3ayiiHbie TpYGonpo-
BOAbL; 6 - Tpoc noaBecku Kamep [TKH; 7 - TpioMHBIH MOPCKO# 3eMcHapsia; 8 - TPOC TOPU3OHTa/Tb-
Horo niepementerus [13Y; 9 - noasemHoe ycrpoiictBo; 10 - BeirpyxkHOM TpyGorposoa; 11 - ne-
Genka nosvumonuposanus [13Y; 12 - ruapocmecs B Tpiome; 1.3 - pa3pabaTbiBaeMast [opoaa

Puc. 6. Paspabotka 3anexu
BopounossiM cnocobom ¢
npumeHenHeM Hacoca INKH:

1 - norpyxHbie kKamepsl [TKH; 2 -
[3Y; 3 - HanopHbIH MYIBIIO-
npoBoa; 4 - manyCHBIA pacripe-
fieniTernb BO3AYXa; 5 - TMApaBIv-
yeckas r1ebeqika /1S Tepe/IBrxKe-
HUSl CHapsaa; 6 - TMapaBAnvecKast
nebenka MoOrpykeHUs Hacoca; 7 -
KOMITpeccop; & - ruapaBanveckast
neGeska /151 TIepeIBKEHUs CHa-
pAna
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Puc. 7. 9xKeKTOpHO-THAPOPA3PIX/IAIOIIHI IPYHTO3a60pHbIA Oro/I0BOK 3eMcHapsaaa C
rpyHTOBBIM Hacocom 3I'M-2M: 1 — eonoBon /JH = 426/6; 1.1 — otoa 90°, [Iu = 426 mwm; 2
— BoasiHOM Komnekrop [IH = 426/6; 3 — Hacaaka ruapopasmeiBa dg - 135 wan 74 mm; 4 — mHa-
caaka axektopa dg= 130; 5 — roHdysop axkerropa 530 x 377; 6 — Kamepa cmeienus /1 =
377/10; 7 — nudpdbysop 377 x 426; 8 — srpaH; peietka: 9.1 — pebpo manoe, 9.2 — pebpo

6orbioe, 9.3 — KonbLo

TaKWe 3eMCHapsiabl He Hall/I MIHPOKOrO
pacripoctparenyst. HauGonbiee nprMe-
HEHVWe B HacToslllee BpeMs TO/MYUU/IN
3eM/IeCOCHble CHapsiibl C  YCTAHOBKOW
3KEeKTOpa Ha BCaChIBaoLIeH /TMHUK TPYH-
TO-3a60PHOrO  YCTPOMCTBA, UTO CIIOCOO-
CTBYeT [OBBIIIEHHIO BCACHIBAOIICH CIIO-
COBHOCTM TPYHTOBBIX HACOCOB Ha 3eM-
CHapsiie. JTOT MNpveM siBasercs Ooriee
MpUeM/ieMbIM /171 yiKe  [eVCTBYIOIINX
3eM/1ecOCHBIX cHapsaaos [7] (puc. 7).

Tak, sanpumep, B OO0 Kommnanus
«TpaHcrMapoMexaHu3allis» B OCHOBHOM
3KCIVIYaTUPYIOTCH 3eMcHapszan! Tvra 180-
60 u 350-50 /1. KoHcTpyKiwst 3eMcHapsi-
[IOB TIO3BO/ISICT C HeBO/MBIIMMY 3aTpaTaMU
YBE/IMUMUTDh [VTMHY TPYHTO3a0O0PHOM paMbl
Y, Ce[0BaTeNbHO, YBeMUMUWTh [YOHHY
paspaboTki MectopoxaeHus a0 30 M.
[lns sTOro CcreayeT YCTaHOBUTH HEobXo-
OVMBIA OTIO/THUTE/IbHBIM TIOATIOP 3KeK-
TOpa, YTOOBI OBECIIeUUTh TaKVIO Ke MPOo-
M3BO/IUTENIBHOCTh 3eMCHapsiia 1o TOpo-
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fie, Kak U Mpu 111youHe paspabotku 15 m
(6e3 aerTOPA).

[lononHyTeIbHEBIN MOATIOP BO BCACH-

Balolllell /MHUM (9:KeKTopa) onpesaerns-
eTCsl U3 PaBeHCTBA:
H.=Z1Yrew~ ¥s/Vs, M., TOe Z1 — yBenuye-
HYe ryOuHBI rpyHTO3abopa 10 15 M;,
Ys — COOTBETCTBEHHO I/IOTHOCTh THAPO-
cMecu U Bozsl (T/MP).

[ToactaBMB BO3MOXKHBIE —3HAUCHUS
10THOCTH ruapocMecu 1,2 1/M%; 1,25
/M0 u 1,3 1/M°, nonyuuM Harops
axerropa (H,) coorBercBenHo 3,0 m;
3,75 M u 4,5 M. Takum o6pasom, npu
T/IOTHOCTH THAPOCMECH Yrew =1,2 T/M°
Ha Kaxkabld MeTP YBe/IMUeHUS BaKYyM-
METPHUeCKOM BBICOThI BCAChIBAHUS (3a
CUeT TOATNOpa 3KEeKTOPOM) MOXKeT ObITh
[O/IYUeHO 5 M AOIOMHUTE/ILHOM T1YOH-
Hbl I'pyHTO3ab0pa 6e3 notepy IMpoOH3BO-
[WTeIbHOCTH  3eMcHapsiza.  Cosaatb
9KEKTOP (BOMOCTPYMHBINM HAcoC) C Ha-
ropoM 3-4 M Npu Ha/TMUWK SHEpreTuye-



CKMX BO3MOKHOCTE Ha 3eMCHapszie He
npencTas/seT TPYAHOCTeN.

HcnonssoBanve 3emcHapsiaa 180-60
(c rpyHTOBBIM HacocoM ['pYT-2000/63)
C 9XEKTOPHBIM TPYHTO-3a0OPHBIM YCT-
porcTtBoM (cM. puc. 7) mo3BoasieT pe-
ILUTH crieayionve sagauu [7, 8):

— YBe/TMUUTh [MTYOUHY PaspabOTKU 10
30 m;

— YBE/MUUTh IIPOU3BOAUTEILHOCTD
3emcHapsaa Ha 30-50% 3a cuer yBenu-
YyeHUs1 KOHLIGHTpaLIMK ruapocMect [7].

[Tpu pabote Ha Boae Harop (OKOMO
3,5 M), cosnaBaeMblil 3:KEKTOPOM paBeH
[OoTepsM Haropa BO BCACHIBAIOIIECH /TU-
HUM, TIOKa3aHue BaKyyMMeTpa [Py 3TOM
paBeH Hymo. [Ipu nepexoae Ha ruapo-

CMeCh BaKyyM MOXKeT ObIThb [O0BEAeH A0
[IOMYCTUMOM Be/MMUWHbL  6-7 MeTpoB,
obecrnieunBasi BHICOKYIO KOHLICHTPALIMIO
ruapocmec — 1,2+1,3 1t/m°. Hanbheit-
llee yBe/IMUeHre Haropa 3XKeKTopa He-
LiesiecoobpaseH, TaK KaK [Py TakOH
KOHLIGHTPALIMM HacCTyIaeT OrpaHHuueHre
[0 CIOCOOHOCT TPaHCIOPTHPOBAHMS
TUAPOCMECH B HAIlOPHOM AuHUK. KpoMme
TOrO 3MeKTopbl uMeloT Hu3kui KI1/1
(orono 25%) u TpebyioT GOMBLIIMX 3a-
TpaT 3Hepryy. 3eMcHapsabl CHabXKeH-
Hble 3KeKTOpoM, 3a ce3oH 2008 r. B yc-
noBust 3anaaHor Cubupu (TiomeHckomn
obnMacTy), AOCTUIIM obbeMa JA0OBIUU
necka 1,5-2,0 MaH. M° npH CHYKeHHH
37IeKTPO3Hepruu [7].
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