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Br10Op 1 000CHOBaHNE KOHCTPYKIINU
CKBa>XUMH A4S TIOA3€MHOTO
BBIIIleAa4VIBaHIIsI ypaHa



wpymvm CKBCOKMHbI AAT FTOABEMHOFO—

" BbILLLEAQYMBAHMSA YPOAHO

OCHOBHbIe d)aKTOpbl, BINAOLWMNEe Ha Bbl60p KOHCTPYKUUN CKBAXUH NOA3EMHOIo BbilenavdynBaHuA.

reofiormn4eckume v rmgporeorsnorn4yeckme ycnoemusa mectopoxaneHus (cbu3wxo-mexaHqucxwe
CBOMCTBA cnararoLwmx nopoa, I'HYGVIHa 3arieraHmnsA NnpoaykKTuBHOro niacrta, BOAOHOCHOCTb

ropusoHTa u ap.);

NMPUHATaA CUCTemMa OTpﬂGOTKVI MeCTOpPOXAEeHUA N CXeMa pa3MeLlleHNA IKCNnNyaTaunoOHHbIX

CKBaXWH;
NpoeKTHas NPoOnU3BOAUTESNILHOCTL AOObIYHbLIX CKBaXKWUH;
TUnopasmep obcagHbIX TPyO;

TUMN U KOHCTPYKUMA hpunbTpa;

TUMN YCTbEBOro o6opyaoBaHUsA 3aKa4yHbIX U OTKAYHbIX CKBaXXWUH;

TUM U KOHCTPYKLUA PacTBOPONOAbEMHbIX YCTPOMUCTB.



&prmm CKBODKMHbI AAS FIOA3EMHOFO—

" BbILLLEAQYMBAHMS YOAHA

an Bbl60pe KOHCTPYKLUUUN SKCMJTYaTaUMOHHbIX CKBaXXUH ANA noaA3eMHOro BbilernavimnBaHUA ypaHa

C UCNOJSIb30BaHMEM KUCIOTHbIX pacTBopuUTenen ypaHa Heo6xoaAMmo y4YnTbiBaTbh cnegyrollee:

1) o6becneyeHne BbICOKOM CTOMKOCTU MaTepuarna oocaaHbIX TPYyO K XMMUYECKU arpecCUBHbIM
cpepam;

2) obecneyeHne MexaHU4YeCKOU NMPOYHOCTU 00CaAHbIX HEMeTaNTMYeCcKux Tpyod B yCNOBUSX FOPHOIO
AaBIieHUA N r’MAPOoANHAMMYECKUX Harpy3o0KkK;

3) BHyTpeHHee cevyeHue obcaaHbIX TPyOd AOMKHO obecnevynBaThb:
® MPoOn3BOACTBO PEMOHTHbLIX pPaboT,

* LeMeHTUpPOBaHMe CKBAaXXWH ANS co34aHnsi rmapons3onsiuum 30H ABMXKEeHUs pabouux m

NPOAYKTUBHbLIX PacTBOPOB,

* npoBeaeHVe HEOOXOAUMBIX reo(pPn3nYecKNX N rMaPOreosIorM4ecKMxX HabrnaeHMn 3a Xxogqom

npouecca lB;



»K;prm_wﬂ CKBODKMHbI AAS TOABEMHOFO—

BbILLLEAQYMBAHMS YOOHO

4) aNs npegoxpaHeHUs 3aTPyOHOro NPOCTPaHCTBa CKBAXXWH OT MPOHUKHOBEHMUSA C MOBEPXHOCTU

pabounx pacTBOpOB crieayeT Ucnonb3oBaTb cneuuanbHoe obopynoBaHue YCTbA,

5) npn obopyaoBaHUN HUXKHEU YacTU (punbTpa OTCTOMHMKOM C OKHaMu Ans obrer4eHnst 0CBOEHUs
CKBaXXMHbl HEOOX0AMMO NpeAycMaTpMBaTb BO3MOXHOCTb NMEePEeKPbITUS OKOH NOCIie OKOHYaHUA

paboT N0 0CBOEHUIO;

6) BO3MOXHOCTbL CO34aHUsl HaAEeXHON rMApPoU3oNALUM HaaPYAHOIro ropu3oHTa, 0COGEHHO B cry4yae

JKCnnyataumm MasrioMoOLWHbIX PyAHbIX TeJl, HaXxoaAalWwnxcAa B 30He BOOAOHOCHbLIX TOPU3OHTOB,

7) B npouecce OypeHUsi He AOMKHA HapyLaTbCs LeNnoCTHOCTbL HUXKHero Bogoymnopa, B criyyae
nepedbypuBaHus Bogoynopa Heo6xoaumo npeaycMmatpvmBaTh B AaribHeWuleM ero

TaMNOHUpoBaHUe,

8) yTaXenutesrib Ans cnyCcka B CKBaXXUHY NMOJNINITUNIEHOBbLIX o0cagHbIX KOJFIOHH Heobxoanmo

n3roTaBsimBatb U3 UHEPTHbLIX MaTepuasioB UJIN XKe OH O0J1XKeH ObITb U3BJIEKaeMbIM.



WYKLLMFI CKBOOKMHbBI AAS TOAIEMHOFO—

" BbILLLEAQYMBAHMA YPOOAHO

KOHCprKLIVIVI dKCnnyaTauunoOHHbIX (OTKa‘leIX n HarHeTaTeanbIX) CKBaXUH

° KOHCprKLWIVI OTKA4YHbIX U HarHeTaTeJ1IbHbIX TEXHOJIOTNYEeCKUX CKBaA>XUH OTJINHAKOTCHA
TOJNMbKO MO AnamMeTpPy NpuMeHAeMbIX IKCNNyaTalMOHHbIX KOJIOHH. OTKa4Hbleé CKBaXXUHbI

OObLIYHO 00OpPYAYHOTCA KOJIOHHaMU Oonbluero gMameTpa.

e ﬂMaMeprl CKBaXXH U IKCNnnyatTauMOHHbIX KOJIOHH orpeanesiaAroTcA pasmepamMmm

pacTBOpONOoAbEMHbIX YCTPOUCTB (3pnundThl, NOrpyxHbie HACOChI U Ap.).

- B NnpakTuke noa3emMHoOro BbiwenavimnBaHmAa metasnnoB B OCHOBHOM NPUMEeHARKTCA

OAHOKOJIOHHbIe U ABYXKOJIOHHbI€ KOHCTPYKUNUN TEXHOJIOTNYECKUX CKBa>XUH
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a) oTKa4yHas CKBaXXMHa, 0) 3akayHas CKBaXXMHa




KOHCTOYKLMSA CKBOXKMHBL AAT TIOA3EMHOLO—
“BbILLLEAQYMBAHMS YOAHO

KOHCTpYKLIVII/I JKCnnyaTauuoOHHbIX (OTKa‘-IHbIX n HarHeTaTeanbIX) CKBaXUH

NMpwu 3Ha4YMTEeNbHbLIX rNyoMHax 3aneraHna NPoOAYKTUBHbIX FOPU3OHTOB U HaNM4uKU B paspese
HEeYCTOMYUBbLIX NOPOL YCTbe CKBAXWHbI MOXET ObITb 0600pyAOBaHO HanpaBnAaKLWen Tpyoon n

KOHAYKTOPOM.

an COOpPYXeHUU IKCNNyaTauMOHHbIX HarHeTaTeJsibHbIX U OTKaA4YHbIX CKBaXXUH C FVI,D,pOVI3OJ1;|LI,Meﬁ
p360‘-II/IX N NPoAYKTUBHbLIX PaCcTBOpPOB C NOMOLWbLIO MaHXeT 40 PyAHOro nrjacta CKBaXXUHbI 6pr|T

aAnameTtpom 190-243 mm,
lNMepebypnBaHne pyaHoro nriacra ocywecTBrAeTCA A0NOoTaMM MeHbLUero amameTtpa.

JKcnnyaTtauMoHHas KoriloHHa anametpom 110-140 mm oGopyayeTcss OTCTOUMHUKOM, (PUNLTPOM,

MaHXeTOU U3 KUCNTIOTOCTOUKOU Pe3UHbI U YTAXKEeNUTENAMMN.

OOHOKOMOHHbIE KOHCTPYKLMM HarHeTaTesNbHbIX U OTKa4YHbIX TEXHONOIrM4Yeckux ckBaxuH MNB ¢
rmapousonsuuen ¢ NoMoLbI0 MaHXeT 0bnaaaroT NPOCTOTOM U UMEOT HebGonbLluMue 3aTpaTthl HA UX

COOpYXeHue.



~ KOHCTPYKLMS CKBAXKMHBI AAST TOASEMHOTO™ R
BbILLLEAQYMBOHMS YPAHO

KOHCTpYKUMA OOQHOKOFIOHHOM ABYXCTYyrNneH4YaTon 3KcnnyatauMoHHOMU
CKBaXXUHbI C rMApPOU30NALMEN NMPU MOMOLLU MaHXKETbI

1 — aKkcnnyaTauMoOHHaA KOJIOHHA,

2 — huneTp,

3 — OTCTOMHMK,
4 — pasobwarowan MmaHxeTa,
S — LeHTparTop,

6 — MaTepuan rugpounsonsuuu,

7 — NPOAYKTUBHbIW nnacT

8 — ueHTpaTop = %




/KOI:IQFDYKLLI/ISI CKBOXMHbI AAFFHOAIEMHOTO
BbILLLEAQYMBAHUS YO AHAO

KOHCTpYKUMA OOQHOKOFIOHHOM ABYXCTYyrNneH4YaTon 3KcnnyatauMoHHOMU
CKBaXXUHbI C rMApPOU30NALMEN NMPU MOMOLLU MaHXKETbI

* B mecTe nepexoaa Ha yMeHbLUEHHbIN AMaMeTpP CKBaXUHbI 3KCNJyaTalMOHHasA
KONIOHHA CHabXaeTcA MaHXXeToW C yAJIMHEHHbIM KOPNyCOM M BNasiHHbIM B

OCHOBaHuUe MeTajuiIn4eCKMM KOJNbLOM, KOTOpPOEe obGecneunBaer |-|906xop,umyro

NMPOYHOCTb U XEeCTKOCTb.

e OCHOBHO€e Ha3Ha4YeHue MaHXeTbl — co3aaHune rmapoun3onsAaunm Bbille 30HbI
ABUXEeHUNA NPOAYKTUBHbLIX PaCcTBOpPOB.

e lMoBepx MaHXeTbl 3aNIMBaeTCA rMAPON3ONALMOHHBLIA MaTepuan.

o I/IHTepBan rmapounsonsauum 0ObIYHO paBeéH BbICOTEe OT MaHXeTbl 40 ANHaAMN4YeCKOro

YPOBHA NoA3eMHbIX BOA.

e OcTanbHas 4YacTb 3any6HOI'O NPOCTpPaHCTBa CKBaXXUHbl MOXeET 3anOoNIHATbLCAHA

APYrMM MaTepuarnom, a yCTbe CKBaXXWHbI Ha rMyO6uHy 2—3 M LLeMeHTUPYeTCA.



~ MpoeKTMPOBAHME SKCMAYOATALMOHHbBIX CKBC>XMH

Pacuet KOHCTPYKLUUU CKBaXUHbI Npon3BoANTCA CHU3Y BBepPX

1. BbiOuparoT Tun counsTpa B COOTBETCTBMU C peKoMeHaauusamm (tabn.) B 3aBUCUMMOCTU

OT XapaKTepa nopoA, crnararowmx NnpoAyKTUBHbIA FOPU3OHT.

2. PaccunTtbiBaloT napameTpbl paboyeun yactu chunbtpa (ero padboyyro nnowaas F) no
NPOEKTHOMY Ae0UTY CKBaXXUHbI Q , MOLWHOCTM NPOAYKTUBHOIO ropusoHTa H un ero

(hMnbTpaLMOHHBbIMYU CBOUCTBAMMU, XapakTepu3yemMbIMU KOI(P(PULIMEHTOM (PUNbTPaLIMM Ky,

3. Mnowaab omnsTpa F, onpenensiowas ero BOAONPONYCKHYK CMNOCOGHOCTbL Npu
AOMYCTMMOW CKOPOCTU (hUNLTPaLUK V 4, XKMAKOCTH, HAXOOAUTCA B 3aBUCUMOCTY OT

Anametpa [, n AnuHel |, paboyen YacTu cpunbsrpa



OBAQCTb MPUMMEHEHUI C

___KOHCTPYKLMM

CocTtaB n POAYKTUBHbLIX NJacToB

NMonyckanbHble HEYCTONYUBLIE, WebeHNCTbIe U
rare4yHMKoBbIe NopoAabl ¢ npeobnaaaroLlen
KPYNMHOCTbIO YacTul, WwebHA un ranbku ot 20 o 100
MM (6onee 50 % no macce)

NpaBuK, rpaBennNCTbLIN NECOK C KPYNMHOCTLIO YacTul
or 1 o 10 mm n npeobnaparowen
KpynHoCTbI Yactuy (bonee 50 % no macce)

lNMeckun KpynHoO3epHUCTbIE C NpeobnaparoLlen
KpynHOCTbI Yactuy 1-2 mm (6onee 50 % no macce)

lNMeckn cpeaHe3epHUCTbIE C NpeobnaaaroLen
KpynHocTb YacTtuy 0,25-0,5 mm (6onee 50 % nono
mMacce)

Meckn menko3epHUCTbLIE C NpeobnagaroLLen
KpynHocTbo Yactuy 0,1-0,25 mm (6onee 50 % no
mMacce)

ODNABTPOB PA3AMHHDBIX TUTOL

PauuoHarnbHble TUNbI U KOHCTPYKUUNA (bMﬂprOB

TpyOuaTblie hunbTpbl € Kpyrnoun u wenesoun nepdgopaumen. CtepxHeBble
uneTpbl

TpybuaTtble hMnbTPLI C KPYrnoun u wenesBou nepdopaumen; ¢ BOAONPUEMHOWN
NOBEPXHOCTbLIO U3 MPOBONIOYHON OOMOTKM UIN U3 LUTAMMOBAHHOIO CTalflbHOro
nucta. CtepxHeBble PUNLTPbI C OOMOTKOW NPOBONIOKON U3 HepXXaBeloLen
cTanu unum ¢ BOAONPUEMHON NOBEPXHOCTbLIO U3 LUTaMMNOBaHHOIO NIUCTa

TpyOuaTblie hunbTpbl € Weneson nepdopauunen ¢ BOAONPUEMHON
NOBEPXHOCTbLIO U3 MPOBONIOYHON OOMOTKM, LUITAMMNOBAHHOIO JINCTa UM CEeTKU

KBagpaTHOro nrneteHuA

TpybuaTtble u cTepxHeBble PUNLTPbI C BOAONPUEMHON NOBEPXHOCTLIO U3 CETOK
rnagkoro (ranyHHoro) nrneteHus. Tpybyatble u cTepxHeBble (PUNbLTPbI C
OAHOCIIOMHON rPaBMUHON OOGCLINKOU

Tpyb4yaTble U cTepXHeBble (PUNbLTPbI C O4HOCNIOUHON, ABYX- UITU TPEXCIIOMHOWN
nec4aHou N nNecyaHo-rpaBUNMHON OGCLINKON (rPaBUMHbIE (PUNLTPDbI).

BrnoyHble hunbTpbI, WeneBble PUNLTPbI U UX Pa3HOBUAHOCTU: AUCKOBLIE,
Tapenbyartble, rodopmpoBaHHbIe, aHTUKOPPO3UOHHbIE C NecC4YaHO-rPpaBMMHOMN
o6cChbInKoun



~ MpoeKTMPOBAHME SKCMAYOATALMOHHbBIX CKBC>XMH

Pacyert KOHCTPYKLUUU CKBaXUHbI NPpon3BoANTCA CHU3Y BBepX

4. MpnHMMana pacTBOPONPONYCKHYI COCOOHOCTL hunbTpa paBHOM NPOEKTHOMY Aebuty O,
onpepensoT Heobxoaumyro nnowaab dounbTpa no copmyne: Q
F

— T
roe F — pa6oyas nnowaab ounsTpa, M2, V p
Q — NPOEKTHbIN AebuT, M3/cyTKM,

Vg — AONYCTUMAs CKOPOCTb (PUNbLTPaLmm, M/CYTKM.

5. CKkopocTb (punbTpaumm onpenenseTca V — 65 K
¢ ¢ !
6. Bbipaxaa pabou4yro nnowaab hunsTpa Yepes ero aonameTp v onuHy, cbopmyna F = V_ ,
NPUMeT crneayroLwmin BUA; Q ¢
THy =5
qu
lNpeobpa3yem n BbIOMpaemMm Ha OCHOBe pacyeTta auameTp puneTpa Gnvkanwmn dSonbLMA AN
BblOpaHHOro Tuna c¢punsTpa. Q
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~ MpoeKTMPOBAHME SKCMAYOATALMOHHbBIX CKBC>XMH

Pacuet KOHCTPYKLUUU CKBaXUHbI Npon3BoANTCA CHU3Y BBepPX

® D,MameTp 3KCI1]1yaTaLI,I/IOHHOl7I KOJIOHHbI 3aKa4YHON CKBaXXUHbI NMPUHNMAIOT, KaK npaBuio, paBHbIM

AnameTpy cunbtpa 4, .

e BHyTpeHHUN gnameTp 3KCnsyaTauMOHHOMU KONMOHHbI [], OTKa4YHOW CKBaXXMHbI AOJMKEH ObITb
AOCTaTOUYHbIM ANS pasMelleHns BblibpaHHOro Hacoca (no pebuty Q n BbicoTe nogbema H

pacTBopa ) u obs3aTensHo nposepsiercs no ycnosuo /[ = J[ + A,
rae A,- AmameTp Hacoca;

e A - 3a30p Ha CTOPOHY MeXay HAaCOCOM U BHYTPEHHUM AMAMETPOM IKCNJTyaTalMOHHOMN KOJIOHHBbI,

NnPUHUMaKOT A=5+10 mm.

e [locne onpepeneHns /. no ctaHAapTy BbIOMPAIOT KOMOHHY NO HapPY>XHOMY AuaMeTpy.



~ KoHcTpyKLMA CKBOW

BbILLLEAQYMBAHMS YOOHO

KOHCTpYKUMA OAHOKOSIOHHOM 3KCMNNyaTauMOHHON CKBaXXUHbI c
paclwmpeHuemM noa rpaBUUHYK OOCbINKY
B nocnegHee BpemMs TexXHornormyeckue ckBaxxuHbl NB obopyayrorca - . 6
9 1Y) ) |
dounbTpamu ¢ rpaBunHOn oo6cbINKou. C uenbio co3gaHnsa Ha 3aboe
CKBaXWHbI YLWWUPEHHOro KOHTypa rpaBUMHON OOCLINKKN Nnpu3abonHan
e al I L d
30Ha CKBaXXUHbI MOXeT npeaBapuTenibHO PacLUMPATLCA.
' 8
1 — aKkcnsnyaTauMoHHas KOJIOHHa, - -
2 — puneTp, 5 B G
o :o:o:o° 00000 2
3 — OTCTOUHMUK, R XXX 1T s IR
el | sz g -——7
4 — U‘EHTpaTOp, . gogo:o :ogo:og .'." .‘
v v POOC oo0o0 e
5 — necyaHo—-rpaBMMHasa oOCbINKa, MR 00 | (X
L $0%%% K
6 — maTepuan rugpousonsauuu, S| [l
"_'_'_ \J e o
7 — NPOAYKTUBHbLIN NNacT =T — 3
(<)




qum CKBO

KOoHCTPYKUMA OAHOKONMIOHHOM 3KCNJlyaTauMOHHOU CKBaXXUHbI C pacluMpeHuem
noAa rpaBUNHYIO OOCBLINKY
* [poBeaeHHbIe uccrnegoBaHUs NoKasanu, YTo NPMMeHeHue rpaBUNHbLIX (huUNLTPOB -
CnocobcCcTBYeT NOBLILWEHUIO MPOU3BOAUTESILHOCTU U YBEeNIMYEHU0 CpokKa CryX0Obl ' 6
TeXHONOrM4YeCKUX CKBaXKUH. |
e OO6opynoBaHMe HarHeTaTeNbHbIX CKBaXWUH rpaBUNHbLIMU hUnbTpaMu No3BonsieT yBeM4uTb ... s
IR
NPUEeMUCTOCTb CKBaXUHbl HA 20 %, Npu 3TOM TaKXXe YBeNM4YUBaKOTCA CPOK CIyXObl - - 8
CKBaXXMHbI N paboOTOCNOCOOHOCTb pacTBOpONoAaLWMUX YCTPONCTB, OCOOEHHO NOrpPyXHbIX P B 55
TR 50 R 05, AR
HaCoOCOB. R SO0 Il oo « -
:o:o:o " " :o:o°o RO 7
l. l.l oooo o - . -
e TuapounsonsiLmsa 30H ABMXKEHUS paboyunx U NPOAYKTUBHbIX PaCTBOPOB OCYLLECTBNSIETCA O 050 I o5 MO
ALy OOOOGO OOOOOO " " :
nocre co3gaHus BOKPYr (omMnbTpa necyaHo-rpaBUMHON OGCLINKA NyTEM 3anMBKU xR ". o]
R YO cood L.
rMapou3onsaLMOHHOIro MaTepuana noBepx crosi rpaBuUsA. D% " X
L (-]
~— o° ! ® —-~
* [Inf KOHCTPYKUUU CKBaXMUH, MOKa3aHHbIX Ha pUc. AnamMeTpbl 3KCNyaTauMOHHbIX KOJIOHH o | e 5

nMerT BennuinHbl 110-225 mm.



~ Koncrpykum CKBOXKVHbBI AAA MOASEMHOTO™

BbILLLEAOQYMBOAOHMA YOAHO

D,VlaMeprl JKCnnyaTaunOHHbIX CKBaXWH

¢ D,VlaMEprl JKCNNyaTauMOHHbIX KOJTIOHH BbI6VIpaI-OTCF| C y4eTOM Ha3Ha4YeHUNA CKBaXH U

NPUMeHsieMbIX BOObIYHbIX YCTPOUCTB (OTKa4YHbIX, HarHeTaTenbHbIX).

e [Mpun coopyxeHUU HarHeTaTesibHbIX CKBaXXVUH ANnamMeTp 3KCnJlyaTauMOHHbIX KOFIOHH
BbIOUpaeTcsa ¢ TaKNM pacyeToM, YTOObI pa3MeCTUTb BHYTPU KOJTIOHHbI
pacTBoponogarLme yctponctea u obecnevyntb Heo6xoaANMMYIO NPUEMUCTOCTb
CKBaXXUH (B NPOAYKTUBHbLIU NNAacT AOMKHO ObITb NOAAHO B eANHULY BPEMEHU

HeobxoaAnMoe KOnM4ecTBO pacTBopa).

¢ anI COOPYXEHUNUN HarHeTaTeJibHbIX CKBaAXWUH ANaMETP IKCNNMYyaTaUuMNOHHbIX KOJTIOHH

MOXeT HaxoauTbcs B npegenax 7/0-150 mm.



~ KoHcTpyKUMA CKBOW

BbILLLEAOQYMBOAOHMA YOAHO

D,VlaMeprl JKCnnyaTaunOHHbIX CKBaXWH

* OunameTp 3KkcnsyaTaLuMOHHbIX KOJIOHH OTKa4YHbIX CKBaXWUH onpeaensieTcsl paamepamu
pacTBOponoAbLEeMHbIX YCTPONCTB, NOSIOXXeHMEM CTaTU4YECKOro YpOBHS pacTBopa B CKBaXXUHe U
3aBMCUT TaKXe OT maTepuana Tpyo.

e [lpun npyumMeHeHNN NOrpyKHbIX HACOCOB B Ka4YeCTBEe pacTBOPONOAbLEMHbIX CpeacTB U
Ns1acTMacCcoBbIX UMMM MeTansIonslacToBbIX TPYO AnameTp 3KCNsyaTauMOHHOWN KONMOHHbI
pekomeHAyeTcs BbIOMpaTb Ha oAMH-ABa TUNnopasmepa dornblue. ATO onpeaenifAeTca TeM, 4YTo
MOJSIN3TUNEHOBLIE TPYObl UMEIT 3HAYUTESIbHYIO €CTECTBEHHYHO UNN O0pa3yroLwyrocsd B MOMEHT
COOpPYXEHUA CKBaXXUH OBaNbHOCTb, 3HA4YUTESIbHbIe KONe0aHUA TONWUHbI CTEHKU MO AJIUHE TPYObl,
a Takxe yMeHbLlUeHMe None3Horo ce4yeHus Tpyobbl B Mectax coeauHeHUn Npu UCNOoNb30BaHNN
TepPMUYECKUX MeToaOoB coeaAnHeHUA TpyO. TonwmHa cBapHOro wBa MOXeT AoCTUratb 8 Mm un

Oonee.
e Kpome TOro, Heo6x0AMMO CTPEMUTLCHA, YTOObLI NOTEPU Hanopa Npu ABUXKEHUN PaCTBOPOB BHYTPMU
TpyO oT hbunbTpa K BcacbiBaloLeMy OTBEPCTUIO NOrPYKHOro Hacoca obINMM MUHUMarbHbIMM.

e [lpn npumeHeHUn 3pNUQPTOB B Ka4eCTBe PaCTBOPONOABLEMHbLIX CPeACTB YBEeNIMYeHUss AMaMeTpoB
3KCNNnyaTauMOHHbIX KOJIOHH He TpebyeTcs.



~ KOHCTPYKLMA CKBOXKMHbI At FOAIEM oro—

BbILLLEAOQYMBOAOHMA YOAHO

,El,uameprl JKCnnyaTaunOHHbIX CKBaXWH

D,MameTp CKBaXXUHbI noAg 3KCnnyatTauuoHHYH KOJIOHHY NP OAHOKOJIOHHbIX KOHCTPYKUUNAX

3aBUCUT OT.

* OuameTpa v Mmatepuarna npMmeHsieMbix Tpy6 (NnonuaTuneHoBble, CTEKNONNACTUKOBbIE, U3

HepXXaBelLwen ctanu u ap.);
* TUMNa, AuamMeTpa U MecTa YCTaHOBKM YTSXKeNnuUTens Afif Crnycka NoNMN3TUNEHOBbIX KONMOHH;

¢* NMpUMeHsAeMbIX cnocoboB HeMeHTUpoBaHUA u rmapon3ondaunm 30H ABUNXKEeHUA pa6oqux n

NPOAYKTUBHbLIX PacTBOPOB.



~ KoHcTpyKUMS CKBOW

BbILLLEAOQYMBOAOHMA YOAHO

,El,uameprl JKCnnyaTaunOHHbIX CKBaXWH

e [pu LeMeHTUpPOBaHUU 3aTPYOHOro NPOCTPaAHCTBA C UCMONb30BaHMEM 3aNIMBOYHLIX TPYOOK,
onyckaembIX B 3a30p MexAay 3KCnnyaTauMoHHOW KONIOHHOM U CTeHKaMU CKBaXXMHbI, BefIMYMHA 3a30pa

AOJMKHA NO3BOJIATbL CBOGOAHLIN CNYCK 3aJIMBOYHONO CTaBa A0 YPOBHSA MaHXeTbl UM TPAaBUMHOIO CJIOS.

e [lpu npMMeHeHUM B Ka4ecTBe 3aJIMBOYHOro ctaBa OypunbHbIX TPyO AnameTpom 42 MM HUNNENbLHOro

coeANHEeHUS 3a30p AOSKEeH cocTaBnATb nopsaaka 45-50 mm.

e [pu LeMeHTUPOBaHUU 3aTPYOHOro NPOCTPaHCTBA C NOMOLLLIO LLeMEHTUPOBOYHbLIX Y3I10B Yepes
3aNIMBOYHbIe TPYOKK, OonycKaeMble BHYTPb 3KCNyaTalMOHHOM KONTIOHHbI, BEeJIM4YMHA 3a30pa 3aBUCUT OT

NPUMEHAEeMbIX YTsXKenuTernen ans crnycka norimaTuieHoBbIX TPY6 u 06bIYHO cocTtaBnseT 20-25 mm.

e [nameTpbl CKBaXXUHbl OCHOBHOIO CTBOJSA, MNPU UCMNOSIb30BaHUUN B Ka4yeCcTBe 3KCNyaTauuoOHHbIX
KONMOHH NONUN3TUNeHoBbIX TPy6 anamerpamun 110x18, 140x18, 160x18, 210x18 mm kKonebrnoTca B

npeaenax 190-295 mm.



WDYKLLVISI CKBOXKMHBI AAT FIOAZEMHOTO™ ¢
BbILLLEAQYMBAHUS YO AHAO -

KOHCTPYKUMA CKBaXXMHbI C KOMOUMHUPOBAHHON 3KCNNyaTaLlMOHHON KOMMOHHON U
noaABLEMOM NPOAYKTUBHbIX PAaCTBOPOB C MOMOLLLIO MOrPyXHbIX HACOCOB

e B rnyboKux cKkBaxMuHax npv BbICOKOM AMHAMU4YE€CKOM YPOBHE NPOAYKTUBHbIX
pacTBOPOB 3KcnnyaTauMoHHasA KOJIOHHA MOXeT ObITb KOMOUHMPOBaHHOM.
BepxHsA 4YacTb KONOHHbI BbIOMpaeTca 6onbluero aonamerpa A YCTaHOBKU
NOrpy>HbIX HACOCOB.

e [InvuHa BepxHeu 4YacTu 3KcnnyatauMoHHOM KOJNMTOHHbI YBEeSIMMEHHOro AnameTpa
yCTaHaBJfIMBaeTCsl C y4eTOM AUHAMMNYECKOro ypoBHS pacTBopa B CKBaXXWHe, s
AJNMWHbI HAcOCa, rMYyOUHbI NOrpy>XeHUA Hacoca HUXXe AUHaAMMUYEeCKoro ypoBHS (3-5
M) 1 OMOSNTHUTENBbHOIo NOHUXXEeHUS1 YPOBHSA B pe3ynbraTe KofibMaTauuu
¢dunbTpa.

e CobupaeTtcsa 3Ta 4YacTb KONMOHHbI B OOMbLINMHCTBE Cny4vyaeB U3 NOSIN3TUNEHOBbIX

TpyO, ANIMHA KOTOPbIX onpeaenseTcsa npeaenbHoun rnyouMHoOu cnycka Tpyo
AaHHOro Tunopasmepa. HmxHsAA e 4acTb IKCNIyaTauMOHHON KONMOHHbI

COOTBEeTCTBYeT AnameTpy dunbrpa. 5

e MaTtepuan Tpyo HUXKHEN U BepXHen YacTen KONOHHbI pa3nuyaetcs. B HMkxHen
YyacTu ycTaHaBNMBalOTCA 6onee NpoyYHble TPYyObl, HaNpumep, U3 HepXxaBekLlen
CTanu. CTeKNonnacTuKoBkLIe U An.
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Wymm CKBOXKMHBI AAFAOA3IEMHOTO ™ ¢
BbILLLEAQYMBAHMA YO AHO

KOHCTpYKUMA CKBaXXMHbl C KOMOMHUPOBAHHON 3KCMNJTyaTalMOHHOWU KOFIOHHOMU U
NnogbLEMOM NPOAYKTUBHbLIX PAaCTBOPOB C MOMOLLbLIO NOrpyXHbIX HACOCOB

~

1 — aKkcnnyaTauyMoOHHasA KOMTOHHA,
2 — punbTp, ) N R :
3 — OTCTOMHMK, - B ‘, ~
- N < P
5 — yTAXenuTenso, o :EE
Q

o
~

|
|

6 — MaTepuan rmapounsonsauuu,

7 — rpaBUMHaN oOCbINKa,

oooooooooooooooooooooooooooo

8 — ueHTpaTop.

o
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~ Koncrpykum CKBOW

BbILLLEAQYMBAHMSA YDAHO

KOHCTpYKUMA CKBaXXMHbl C KOMOMHUPOBAHHON 3KCMNJTyaTalMOHHOWU KOFIOHHOMU U
3ApNUPTHLIM NOABLEMOM NMPOAYKTUBHbIX PaCTBOPOB

B HeKoTopbIX criy4yasax npuv apnm¢gpTHOM nogbemMe NPoAyKTUBHbLIX PpacTBOPOB

NPV UCNOSMIb30BaHNN B Ka4eCTBEe PacTBOPONOAbEMHbIX TPYO aKcnyaTauMOHHbIX
KONMTOHH BO3MOXHO YMeHbLUeHNe AnamMmeTpa KONMOHHbI MO CpaBHEHUIO C AUaMeTPOM
dunbTpa. TO ycTaHABNMBaEeTCA Ha OCHOBE pacyYeTHbIX COOTHOLUEHUN

AvnameTpa BO34yXonogarwmx 1 pactBoponoabLEMHbIX TPyO m

npon3BoanTerNibHOCTU CKBaXXUHbI.

1 — akcnnyaTauMoHHaA KONMOHHA, 2 — PpunbTp,
3 — OTCTOMHUK, 6 — MaTepunarn ruapoun3onsiuum,
7 — rpaBuMHas oo6CbINKa, 8 — UeHTpaTop.
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Wymm CKBQW

' BbILLLEAQYMBAHMS YOAHA

KOHCTpYKUMA CKBaXXMHbl C KOMOMHUPOBAHHON 3KCMNJTyaTalMOHHOWU KOFIOHHOMU U
3ApNUPTHLIM NOABLEMOM NMPOAYKTUBHbIX PaCTBOPOB

!
AN
§

]

e 3abypuBaHue CKBaXXWHbl U OypeHue A0 NPOAYKTUBHOIO ropu3oHTa OObLIYHO
OCYLLUEeCTBIAKTCA AonotamMu aguametpom 295 3; 349,2; 393,7 mm. 3aTpyoHoe =
NPOCTPaHCTBO 00CaAHON KOMOHHLI LleMmeHTupyeTtcs. [lanbHeuwee dypeHue ¢
Lesibi0 BCKPbITUS NPOAYKTUBHOIO ropu3oHTa OCyLLeCcTBNAeTCA AofIoTaMuU
AanameTtpom 190,5-244,5 mm.

e WHTepBan NnpoayKTMBHOrO NnnacTta, B KOTOPOM pacrnosiaraeTca Kapkac
¢mnbTpa C rPaBMNHOU OOCLINKOWN, NPU HEOOXOOAMMOCTHU pacLUMpAeTCH.

e OunbTp BMecTe ¢ HaA(PUNLTPOBbLIM NAaTPYOKOM U OTCTOMHUKOM OMycKaloT B
CKBaXXWHY Ha OypuIbHbIX TpybGax, CoOeAUHEeHHbIX C HaaUNLETPOBbLIM
naTpyoKkoM € NOMOLLLIO chneunaribHOro nepexoaHnKa, MMetroLlero neByto
pe3bOy. [Ina obecnevyeHns nydwiero LeHTpupoBaHua hunbTpa Ha 3aboe
CKBaXXMHbl OH CHabXaeTcsA ABYyMS1 HanpaBnAwLWMMKN (hoHapsAMM — Ha
OTCTOMHUKE U Ha Haa(UNLTPOBOM NaTpyoke (B BepXHEU YacTH).
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/I-K;FDYKLLI/IFI CKBOKMHBHAAT-HOAIEMHOFO
BbILLLEAQYMBAHMS YOOHA

KOoHCTpYyKUMA BbICOKOAEOUTHON OTKAYHOU CKBaXXUHbI

e [Mpun coopyxXeHnn BbICOKOAEOUTHbLIX OTKAYHbIX CKBaXXWH,
ob6opyaoBaHHbIX (hunkTPamMm ¢ necHaHo-rpaBUNHOM
00CbLINKON, HAXOAAT NPUMEHEHUe KOHCTPYKUUU, B

KOTOPbIX NpeaycMoTpeHa obcazka cTBosia CKBaXXUHbI 0
KPOBIY NPOAYKTUBHOIO ropM3oHTa Tpyb6amu us
Hep)XaBeloLeWn cTanu, CTeKNonnacTuka u gpyrux,
MaTepuan KOTopbIiX He NoABepXXeH pa3pyLUeHUo Npu

AOEeNCTBUU KUCIOTHbIX pacTBopuUTenen

1 — aKkcnnyaTauMOHHaA KOMIOHHA; 2 — XBOCTOBUK; 3 — PUNLTP; 4 — OTCTOMHUK; 5 — nakep;
6 — crnon rmnapousonauun; 7 — 3almTHas KOJIOHHA; 8 — IMUHUCTLIN pacTBop; 9 — rpaBuUM;
10 — yeHTpaTop




/I-K;FDYKLLI/IFI CKBOKMHBHAAT-HOAIEMHOFO
BbILLLEAQYMBAHMS YOOHA

KOoHCTpYyKUMA BbICOKOAEOUTHON OTKAYHOU CKBaXXUHbI

e [Mpun coopyxXeHnn BbICOKOAEOUTHbLIX OTKAYHbIX CKBaXXWH,
ob6opyaoBaHHbIX (hunkTPamMm ¢ necHaHo-rpaBUNHOM
00CbLINKON, HAXOAAT NPUMEHEHUe KOHCTPYKUUU, B
KOTOpPbIX NpeaycMoTpeHa o6caaka CTBOMa CKBaXXUHbI A0
KPOBNY NPOAYKTUBHOIO ropu3oHTa Tpybamm m3
HepXXaBewlLleun cTasnin, CTeKNonsfiactTuka n gpyrux,
MaTepuan KOTopbiX He NoABepPXeH pa3pyLueHUIo Npu

OEeNCTBUU KUCIOTHbIX pacTBopUTe. el




WYKLLMSI CKBOXMHBI AAFTTTOAZEMHOFO
BbILLLEAQYMBOHMS YOAHO

KOoHCTpyKUMA cKBaXXMHbI OONbLIOW rNyOUHbLI NPU HANNYUU HEYCTOUYNBBLIX
WHTepBasrioB cTBona

e [lpn coopyXeHnn BbICOKOAEOUTHbIX OTKaYHbIX CKBaXXUH, 000pyAO0BaHHbIX
cdomneTpamMm ¢ necyaHo-rpaBMMHON OOCLINKOWU, HAXOAAT NPUMEHEeHUue
KOHCTPYKLUMUU, B KOTOPbIX NpeaycMoTpeHa obcaaka CTBOMa CKBaXXUHbI 4O KPOBIU
NPOAYKTUBHOIO ropu3oHTa TpydbamMmm u3 HepXKaBerLllen cTanu, CTeKnonsacTtmka u
ApYyrux, Matepuan KOTopbiX He NoABepPXeH pa3pyLieHUIo Npu AencTtBumn

KMCNOTHbIX pacTBopuTenen

1 — aKcnnyaTauMoHHas KONMOHHAa,2 — puUnbTp, 3 — OTCTOUHUK, 4 — LeHTpaTop;
5 — maTepuan rugpousonsauum, 6 — sawmTHaa MeTansiMyeckasa KOrioHHa,
7 — TMAHUCTBLIU pacTBoOp, 8 — rpaBuMNHas obcCbInkKa




~ KoHCTpYyKUMA CKBOXKMHbI AAT TOAZEMHOTO™

BbILLLEAQYMBAHMS YOOHA

o rJ'IyGVIHbI JKCNNyaTalMOHHbIX CKBaXXUH NOA3€MHOro Bbillesria4ynBaHus onpeagenAaroTcs

NnoNnoXxeHnem npoaAoykKTtuBHOro ropm30oHTa, ANMNHOWU OTCTOMHUKA U Aap.

e [lonoxeHue pygHOro nnacrta onpegenseTcsa NyTeM B3iTUS reosiorM4ecknx npob (kepHoB) npwm
onepexarLlemM OypeHUM CKBaXXUH Marioro gMameTpa B NpoLecce COOPYKEeHUSA TEXHONOrMYeCcKux

CKBaXHuH, TaKXe no AaHHbIM I'EO(*)VI3VI‘-IGCKVIX uccneaoBaHUMN.

e [nunHa oTCTOMHUKA HarHeTaTenbHbIX CKBAaXXWH onpeaensieTcs KonM4ecTBOM B3BECEMN,
Haxo4sAWMXcA B paboyemM pacTBope, NogaBaeMOM B CKBaXXUHY, U BpeMEeHEM MexAay

I'IpO(bVIﬂaKTI/I‘IeCKVIMI/I PeMOHTaMUN CKBaXXUH.

e OO6ObIYHO ANIMHA OTCTOMHUKOB B pUNbTpPax, ycTaHaBrIMBaeMbIX B HarHeTaTenbHbIX CKBaXXMHax,
cocTtaBnset He 6onee 1 % HOMMHaNbLHOWU rMMYOUHbI CKBAaXXWH, 45151 OTKAa4YHbIX CKBaXXUH 3Ta

BesIMYMHAa He OoJkKHa ObITh 6onee 2 %.



~ KOHCTPYKUMA CKBCDKMHbI AAR IOAZEMHOFO™

BbILLLEAQYMBAHMS YOOHA

* B HeKoTOpbIX criy4yasix Npu HU3KUX YPOBHAX NSIACTOBOro pacTtBopa v 60nbLUIoN rnyonHe CKBaXXUH
ncnosnb3oBaHue IpNUGPTOB B Ka4yeCcTBe PaCTBOPONOABLEMHbLIX CPEeACTB BO3MOXHO TOMbLKO NyTeM
yBeriM4yeHuUs 3arnyoneHnsa cmecuTens Nnog ypoBeHb NNAcTOBbIX pacTBOpoOB. Ona 3Toro rnyounHy

CKBaXXH yBeJininBaroT.

e Ecnun npu nepedbypuBaHMM CKBaXXUHbI HUXKe PYAHOro ropM3oHTa NocrieAHANA BCKpbIBaeT
BOAOHOCHbLIN NMOPU3OHT, TO HEOOXOAMMO NPeAYyCMOTPETbL LleMeHTauul 3aTpyoHOro npocTpaHcTBa

OTCTOMHMKA A0 HUXXHEN rpaHuubl omneTpa.



KOHCTRYKLME OTKOYHOM 1 30KAYHOM CKBOKMHBIIAyKEHTCKOE [T1X

>

KOHCTPYKUMA M NMUTONOMMYECKan KONOHKa OTKaYHOWN M 3aKaYHON CKBAXUHbI
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OOcCaAHble TPYObI AAT OOOPYAOBAHMS
reOTEXHOAOTMYECKMX CKBAXKMH



OBcaAHbIe TOYObI AAT OBOPYACBOHMA

_ FEOTEXHOAOIMYECKMX CKBOXKMH

B GonblwmnHCTBE cny4vyaeB noAa3eMHoe BblllenavymMBaHMe pyAHbIX MNOfe3HbIX UCKONaeMbIX
OCYLUECTBMNSAETCA BO3AEeUCTBMEM HAa NMacT KUCNOTHbIX pacTtBopuTtesnen. MNMpu BbIoOpe KOHCTPYKLUN
3KCNNyaTauMoOHHbIX CKBaXUH AJ1A NOA3EMHOrro BbillesladmBaHUA NOSe3HbIX UCKOMaeMbIX C
MCNONb30BaHMEM KUCIOTHbLIX pacTBoOpuUTerien MmeTtansia Heo6xoanmMo yYnTbiBaTb psg TpedboBaHUMU,
CBA3aHHbIX C BbIOOPOM MaTepuarna obcagHbIX Tpyo U ¢ rmgpousonsaumen 30H ABUKEHUSA
NPOMbILUNIEHHbIX PacTBOPOB.

K o6cagHbIM prﬁaM AnA KpenmieHnAa n oﬁopy.qosal-mn reotTexHoJsiorm4eCKnX CKBaxxvmH
npeaAbLABIAOTCAHA cneuucbuqecxue Tp96OBaHVIFI, CBA3aHHbIEe C YCJTIOBUAMU COOPYXKEeHUA N 3KCninyaraumm
CKBaXXUH. OCHOBHbLIMU N3 HUX ABJIAIOTCSA cneanywwiue.

¢ BbICOKasA MeXaHn4yecCKas Npo4yHOCTb B YCJTIOBUAX NOPHOIo aAaBJrieHNA u rmnapoaAnHaMnNyeCKnNX Harpy3ok,

® CTOMKOCTb MaTepuana Tpyb K xumm4yeckm arpeccmBHbIM cpeaam (paboyuymm n NnpoaAyKTUBHbIM
pacTBopam), a TaKkxe npu paborte B yCNOBUAX HU3KUX U BLICOKMX TeMneparTyp;

* BbICOKMEe aAre3anoHHble CBOMCTBA UMK cuenfeHue ¢ Pa3nMN4YHbIMU TaMMNMOHAXHBbIMU U
rMmapoun3onaunoHHbIMU MaTepuariamm,

® MPOCTOTA KOHCTPYKLMU, HAAEXHOCTb B paboTe U BbICOKass repMeTUYHOCTb CoeaUHeHun Tpyo;
* HeBbICOKasi CTOMMOCTb TPyO, oOycnoBnuBawLlas pauMoHanbHY KOHCTPYKLUIO CKBAaXXWUH.



OBCaAHbIE TOYObI AAS OOOPYAOCBOHMA
__ FEOTEXHOAOTMYECKMX CKBOXKMH

NMpaBunbHLIM BLIGOP TMNA TPYO ANA 06caaHbIX U AKCNJTyaTauUOHHbIX KOMOHH

reoTeXHONOrM4YeCKnMX CKBaXKuH onpeaenset paboTtocnoCoObHOCTbL U CPOK CNYXKObl CKBaXUH.

B HacTosiLlee BpeMsA ANsi KpensieHMsa n 060pyaoBaHUA reoTeXHONOrM4YeCKMX CKBaXKUH LUMPOKO
NPUMEHSAIOTCS LUMPOKO NPUMEHSIIOTCA cTanbHbie (B TOM YMCIie U3 HepXKaBeloLwlen ctanu) u

NorinaTuneHoBbIe TPYObl. Pexxe ncnonb3yroTca TpyOblI :
* MONUMNpPONUNeHoBbIe,
* BUHMNNACTOBbIE,
e GunnacTtmaccoBble,
* TpyObl U3 0ObIYHOM cTanu, chyTepoBaHHbIE NONINITUIIEHOM,
® CTeKnonnacTukoBble,

¢ MeTannonnacTtoBblie U Ap.



OBcaAHbIE TOYObI AAT OBOPYACBAHMA

_ FEOTEXHOAOTMYECKMX CKBOXXMH

CranbHble TPyObI

e CrtanbHble TpyObl, nsrotoensembie no NOCT 632—-80, LLMPOKO NPUMEHAIOTCA Npu obcaake u
obopyaoBaHMM pasrniM4HbIX BCNOMoOraTenbHbIX CKBaXUH (OapaXHble, Ana ruapopaspbiBa nNnacros,

BOAOMNOHU3UTENbHbIE U Ap.).

e [lpu pobObl4ye MeTansoB METOAOM NOA3EMHOIo Bbillerla4ynBaHUA C UCMNONb30BaHNEM KUCIOTHbLIX
pacTBOpUTesien cTtaribHble TPyObl U3 OObLIYHOU CTanM NPUMEHSIIOTCA B KayecTBe 00CcaaHbIX,
3alWMTHbIX KONMOHH. B npouecce ocBoeHUA U aKcnnyaTaumMm TeXHONOINMYeCKUX CKBaXXUH OHMU

AOJMKHbI ObITb N30NMMpoBaHbl OT KOHTAaKTa C NPOAYKTUBHbLIMU U paGO‘-IVIMI/I pacTBOpaMM.

e O6cagHble Tpyobl FOCT 632—-80 BbInycKkaroTCcs 6€CLUOBHLIMU, MY(PTOBOro cCoeaAUHEHUS C KOPOTKOM,

HOPManbLHOM N pexe yaArMHEeHHON pe3b0oMn.



OBcaAHbIE TOYObI AAT OBOPYACBOHMA

_ FEOTEXHOAOTMYECKMX CKBOXXMH

CranbHble TPyObI

e [lpn poObivye MeTannoB MeTOAO0M NOA3EMHOIO BbilesNiauynBaHUA C NCNONb30BaHUEM KUCIIOTHbIX
pacTBopuTerien Hanbornee NOfHO TpeboBaHUAM TEXHOSIOMMN O06OpPYAOBaHUA CKBAXXUH OTBEYaloT
TPYyObl U3 KOPPO3UOHHO-CTOMKOMU cTann. OgHaKo NnpuMeHeHne TPpyO U3 HepXXaBerLwen cTanu ans
KpenneHns 1 o6opyaoBaHMA TEXHONMONrM4YeCKUX cKkBaXKmH lNB o4yeHb orpaHNn4YeHo BCreacTtBue UX
3Ha4YnUTerNIbHOM cToMMOCTU. N03TOMY B HacTosiLee BpeMsi TPyObl U3 HepXKaBeKLen cTanum
NPUMEHSAIOT TONbLKO ANSA U3roToBNeHns (pUnbLTPOB rMyOOKNX CKBAaXXUH U CKBaXXKMHHOIO

obopynoBaHus, a TaKKe B Ka4yecTBe pacTBOPONOgbEeMHbIX KONTOHH.



OBCaAHble TOYObI AAT OBOPYAOBOHMA
_ FEOTEXHOAOTMYECKMX CKBOXKMH

CranbHble TPyObI

e CTtanbHble TPYyObl U3 OOLIYHON CTANN NPUMEHSAIOTCA:
* npu obcaake n obopyaoBaHUN pa3fiIMYHbIX BCIOMOraTesibHbIX CKBaXXWUH:
e OappaXxHbIX,
e AOnA ruapopaspbiBa NNacTos,
e ONsi BOAOMOHMXEHUA u ap.;

* B KayecTBe 00CcaAHbIX, 3aLlUUTHbIX KONMOHH Npu Aob6bIYye ypaHa MeToA4OM NoA3eMHOro

BbilesiadynBaHusa C MCNoJsib3oBaHUeM KUCJIOTHbIX paCTBOpMTeﬂeﬁ.

e Ucnonb3oBaHMe OObLIYHbIX CTallbHbIX TPYO B Ka4yeCcTBe pacTBOpPONoAbEeMHbLIX BO3MOXHO Npu
NOBbILWEHNEe X KOPPO3UOHHOU CTOUKOCTU C NMPUMEHEHUEM MOKPbLITUM NOBEPXHOCTU TPYO

KUCITIOTOCTOMKMMU obonoykamu (cpyTepoBaHme, MCnornb3oBaHUe NakoB U T. A.).



OBCaAHbIE TOYObI AAS OOOPYAOCBOHMA

__ FEOTEXHOAOTHYECKMX CKBOXKMH

CranbHble TPyObI

e CranbHble pr6bl U3 0ObIYHOM cTanNU NMPUMEHAIOTCAH.

npu ob6cagke U o6opyaoBaHMM pPa3fiMYHbIX BCNOMOraTenibHbIX CKBaXXUH:
GappaXxHbIX,

Ansa rmapopaspbiBa NsacToB,

Ans BOAOMNMOHWXEHUA U ap.;

B KayecTBe 00CaaHbIX, 3aWMNTHbIX KONMMOHH npu AoObIve YpaHa MeToaAOM noaA3eMHOro
BbilwesriadynBaHnA C MCnNoJib3oBaHNeM KUCITOTHbIX paCTBOpMTeHeVI.

* Ncnonb3oBaHue 0ObIYHbIX CTaNbHbLIX TPYO B Ka4eCTBe pacTBOPONOAbEMHbLIX BO3MOXHO NMpU
NOBbILWEHNEe X KOPPO3UOHHOU CTOUKOCTU C NMPUMEHEHUEM MOKPbLITUM NOBEPXHOCTU TPYO
KMCNOTOCTOMKMMMU oborno4vkamu (hpyTepoBaHue, UCNOSIb30BaHME NMMakKOB U T. A4,.).

e JKcnnyaTauMoHHble UCNbITaHUA Ha oobekTax MNB nokasanu, YTo Hauny4wWuMKu, He UMeBLUNMU
NPU3HAKOB KOPPO3MOHHOIro pa3pyLlueHusi, ABUNTUCb Criegylolme NoKpbITUS:

3MOKCMAHO-KaMeHHOYronbHoe,

NONMIUCTUPOSIbLHO-KAMEHHOYIOJIbHOE,

MeTannonosiMmmepHoe,

nepxropBUHUIOBOE (3NOKCUAHbLIA FPYHT B CMECU C XMMMUYECKN CTOMKUM JTaKoM),
3ManupoBaHHble (CUSTMKaTHO-LIMHKOBbIE).



OOBCaAHbIE TOYObI AAT OOOPYACBOHMA
_ FEOTEXHOAOTMYECKMX CKBOXKMH

TpyObl n3 HepxxaBerowen (KOpPO3MOHHOCTOMKOWU) CTanum

Han6onee nonHo cooTBeTCTBYIOT TPEOOBAaHMAM TEXHONOrMU 060pyaoBaHUsI CKBaXWH ( B KayecTBe
pacTBoponoAbLeMHbIX) Npy AoOblYe MeTansioB METOA0OM NOA3EMHOIo BbilerniaynBaHuA C

ncnosfib3oBaHmMeM KUCJIOTHbIX paCTBOpMTeHeﬁ .

* [lpMeHeHMe Taknx cTanbHbIX TPYO NO3BONAET YNPOCUTb KOHCTPYKLMM CKBaXUH, 0ONerYnmTb

obopynoBaHue CKBaXXUH.
Ho npu atom!

* [MpumeHeHMe TPyO U3 HepXKaBeloLWeWn cTanu ana KpenseHnsi U ooopyaoBaHUA TEXHONOMMYECKNX

ckBaxuiH B o4yeHb orpaHn4yeHo BcneacTtBune uUXx 3Ha4YnNTEsIbHON CTOMMOCTM.

e B HacTosilwee BpeMA TPyObl U3 HEepXKaBeKLwWen CTanm NPpUMeHsoT B OCHOBHOM Ans

N3roToBneHunst ounbTPOB rMYyBGOKMX CKBAXXKUH U APYroro CKBaXXMHHOIro o6opyaoBaHUSA.



OOBCaAHbIE TOYObI AAT OOOPYACBOHMA
_ FEOTEXHOAOTMYECKMX CKBOXKMH

TpyObl U3 HeMeTanIM4YecKMx MmaTepuarnoB

* TpyObl U3 NONMMEPHbLIX MaTepuanoB 06s1agaloT BbICOKOW XMMMUYECKON CTOMKOCTLIO Npu paboTe B

Pa3JIN4HbLIX arpecCUBHbLIX cpenax, AOCTaTOYHOU MeXaHN4YeCKOM NMPOYHOCTbLHO, BOSMOXHOCTbLIO

MeXaHU4YeCKOM U TensioBon oopadoTKu.

¢ MCI'IOHb3yI-OT npn COOPYyXEeHNN TeEXHOJNTIONTMYeCKNX CKBaXXMH noa3eMHOro BbillenaviymnBaHumA C
McnoJyib3oBaHNeM KUCJIOTHbIX paCTBOpMTeHeﬁ B KayecTBe obcaaHbIX U JKCNNyaTalMOHHbIX KOJIOHH,

HanopHbIX TPyOONpoBOAOB ANA NOA4Aa4YM CXKaToOro Bo3Aayxa U paboumx pacTBOpOB B CKBAXXUHY.

Tunbl TPYO6 M3 HemeTannMyYecKMx maTtepmanoB
* nonumMmepHble (MONU3TUMEH, NONUNPONUIIeH, BAHUNNACT),
® CTeKNonsacTuKoBbIe,
* MeTannonnacroBble,

e OunnacrtMaccoBble U Aap.



OBCaAHbIE TOYObI AAS OOOPYAOCBOHMA
__ FEOTEXHOAOTMYECKMX CKBOXKMH

Tpy6bl NONN3aTUNEHoBbIE

e NIna obopyaoBaHUA reoTeXHONIONrMYeCKMX CKBaXXMH Hanbdonee LWUMPOKO MPUMEHAITCA TPYyObl U3
nonuaTuiieHa HU3KOU U BbLICOKOU NJIOTHOCTM.

e Hambonee WMPOKO MPUMEHSAIOT NonunaturieHoBble TPyObl M3 32 u M3 63. TpyObl n3 NI — 32 meHee
NpPo4HbIe, HO bonee rMoKMe U UMerT MeHbLUYH CTOMMOCTbL. lpumMeHeHue aTnX Tpyod BO3MOXHO
TOJNIbKO B FOPHOTEXHUYECKUX YCITOBUAX C BbICOKOU YCTOMYNBOCTHI CTEHOK CKBaXXUH.

* B npouecce coopyxeHusi U aKcnyaTauum Hea4onyCcTMMbl OCeBble Harpy3ku, npeBbilialoLme
nepenagbl rugpocraTnyeckoro aasneHuns conee 1 MMa.

e 310 ycnoBue orpaHnyimBaeTtT BO3MOXHOCTb NpMMeHeHnAa AaHHOro Tuna pr6 B CKBaXXMHax rny6>Ke
100 m.

e [1na obopyaoBaHUA reoTeXHONMOrMYECKUX CKBaXXUH UCMNOSb3YHOT B OCHOBHOM ob6caaHble TpyObl U3
nonuaTuneHa mapku N3—-63.

e MonunatuneHoBble TPyObLI ¢ HApYXHbIM agnameTpom 110 — 200 MM M TONLWKMHOU CTEeHOK 018 MM no
NMPOYHOCTU HE3HAYNTENIbHO YCTYNarT HEKOTOPbIM TUMaM MeTarifin4ecKux U, HeCMOTpA Ha bonee
BbICOKYH) CTOMMOCTb, YeM [13-32, nx WumpoKo NpuMeHAT Npu coopyxeHnn ckBaxkuH MB.

e OcobeHHO LenecoobpasHoO X BHeApPeHUe TaMm, rae oHU 3aMeHAT gepuuuTHbIe U aoporue TpyobI
U3 HepXkaBelowen cTanu.



OBCaAHbIE TOYObI AAY OOOPYAOCBOHMA
_ FEOTEXHOAOTMYECKMX CKBOXKMH

Tpy6bl NONN3aTUNEHoBbIE

MPOYHOCTHbIE XapPaKTEePUCTUKN NONNITUIIEHOBLIX TPYO

nonl\::f:zeﬂa OnutenbHaa npo4yHocTb, MlMa ‘uonyCTMMo:\en;:"meeHMe ’
N3 32 3,20-3,99 2,5
N3 63 6,30-7,99 5,0
Pa3mepbl Tpy®6 13 nonunatuneHa
HapyXHbIn anameTp,Mmm TonwmHa CTeHKNU, MM
N3 32 10-160 2,0 -20,8
N3 63 16 —355 2,0-32,2

OpgHako TpyObl U3 NONM3TUNEHA MMEIOT CYLLeCTBEHHbIN HeJOCTaTOK — HU3KUe aare3anoHHble CBOMUCTBA.
9To BeAeT K He4OCTaTOYHOMY CLENJIEHUIO LLeMEHTHbIX U APYruX pacTBOPOB C NOBEPXHOCTbLIO TPYO.




OOCAAHBIE TOYOLI AT OOOPYACBOHMA

SOTEXHOAOTMYECKMX CKBOXKMH
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OBCAAHLIE TOYOLI AAT OGOPYACBOHMA =

SOTEXHOAOIMYE CKMX CKBA>XKXINMH




OBCaAHbIE TOYObI AAS OOOPYAOCBOHMA
__ FEOTEXHOAOTMYECKMX CKBOXKMH

Tpy6bl NONN3aTUNEHoBbIE

e NIna obopyaoBaHUA reoTeXHONIONrMYeCKMX CKBaXXMH Hanbdonee LWUMPOKO MPUMEHAITCA TPYyObl U3
nonuaTuiieHa HU3KOU U BbLICOKOU NJIOTHOCTM.

e Hambonee WMPOKO MPUMEHSAIOT NonunaturieHoBble TPyObl M3 32 u M3 63. TpyObl n3 NI — 32 meHee
NpPo4HbIe, HO bonee rMoKMe U UMerT MeHbLUYH CTOMMOCTbL. lpumMeHeHue aTnX Tpyod BO3MOXHO
TOJNIbKO B FOPHOTEXHUYECKUX YCITOBUAX C BbICOKOU YCTOMYNBOCTHI CTEHOK CKBaXXUH.

* B npouecce coopyxeHusi U aKcnyaTauum Hea4onyCcTMMbl OCeBble Harpy3ku, npeBbilialoLme
nepenagbl rugpocraTnyeckoro aasneHuns conee 1 MMa.

e 310 ycnoBue orpaHnyimBaeTtT BO3MOXHOCTb NpMMeHeHnAa AaHHOro Tuna pr6 B CKBaXXMHax rny6>Ke
100 m.

e [1na obopyaoBaHUA reoTeXHONMOrMYECKUX CKBaXXUH UCMNOSb3YHOT B OCHOBHOM ob6caaHble TpyObl U3
nonuaTuneHa mapku N3—-63.

e MonunatuneHoBble TPyObLI ¢ HApYXHbIM agnameTpom 110 — 200 MM M TONLWKMHOU CTEeHOK 018 MM no
NMPOYHOCTU HE3HAYNTENIbHO YCTYNarT HEKOTOPbIM TUMaM MeTarifin4ecKux U, HeCMOTpA Ha bonee
BbICOKYH) CTOMMOCTb, YeM [13-32, nx WumpoKo NpuMeHAT Npu coopyxeHnn ckBaxkuH MB.

e OcobeHHO LenecoobpasHoO X BHeApPeHUe TaMm, rae oHU 3aMeHAT gepuuuTHbIe U aoporue TpyobI
U3 HepXkaBelowen cTanu.



OBCaAHbIE TOYObI AAS OOOPYAOCBOHMA
__ FEOTEXHOAOTMYECKMX CKBOXKMH

MeTtannonnacTtoBble TpyObl

e OgHUM N3 HanpaBrieHUU NOBbIWEHUS NMPOYHOCTU 00CaAHbLIX NMOSIMITUNMEHOBLIX TPYO U yBerIuYeHuUs
rMyOuHbI X CNYCKa B CKBAXXWHY SAABJISIeTCA apMUpPOBaHMe MNONMIMITUSIEHOBbIX TPYO MeTannmyeckumm
cnupanamMmm unm ceTtkamu.

e [Ina KkpenneHusa TexHonornyeckmnx ckeaxuH NB HANnnacTtmacc paspaboran obcagHble
meTansnonnacrtoBble Tpyob! (MIT) Ha ocHOBe NONMM3TUNEHOBON 0OONMOYKN U MEeTanMN4YeCcKom CeTKN U3
npoBonoku gnametpom 1,5-2,0 mm. CoeamHeHue obcagHbIX TPyO ocyliecTBNsAeTCA NPy NOMOLUMU
pe3b00BbIX MeTarnIons1IacToBbIX My(T.

e BaXHbIM npevmMyLIeCcTBOM METannonsnacToBbIX TPYO ABNAETCA UX BbICOKME NMPOYHOCTHbLIE NoKa3aTenu
U KOPPO3UOHHAas CTOUKOCTb. MyOuHbI cnycKka Tpyo B HacTosiwee Bpems npesbiwarT 600 m.

e OCHOBHbIM He4OCTaTKOM MeTannonnacToBbIX TPyO ABNsieTcA pasnuune KoacgdpunumneHToB
TemMrnepaTypHOro paclimpeHus Matepmana apMmatypbl U1 NONIN3TUIIEHOBOMW O0OOSIOYKN, YTO MOXKET
NPUBECTU K PacTPECKMBaAHUIO Tena TPyObl U, Kak crnencTtBue, K nocrneaylolemMy paspyLlieHuto Tpyb B
MecTax NoBpeXaeHus.



OBcaAHbIe TOYObI AAT OBOPYACBOHMA

_ FEOTEXHOAOIMYECKMX CKBOXKMH

MeTtannonnacTtoBble TpyObl

e OcTpast Heo6Xx0AMMOCTbL B OCBOEHUMU A00LIYM ypaHa meTtoaom B o6ycnoBmna Boctpe60BaHHOCTbL
o6cagHoro matepuana, cCnocobHoro BbligepXxXuBaTb ropHoe AaBneHue Ha rmyouHax ao 700 m, a Takxke

obecneymBaTb 6e3aBapuiHyHO paboTy B TeYeHUe BCero cpoka pabdboTbl TEXHONOrM4eCKOMN CKBaXXUHbI.

e OOGcagHble HepXxaBelLwMe U NoNIMMepHbIe TPYObl UMEKOT onpeaenieHHble HeaocTaTku. HepxxaBerowue
TPyObl B TEXHONMOMM4YEeCKNX KUCNbIX cpepax odbecne4ynBaloT paboToCcnoCcoOOHOCTbL CKBaXXMHbI He Oornee 1
roga, a nofiuMepHble TPYObl U3-3a HU3KMUX (PM3NKO-MEeXaHNYEeCKUX CBOUCTB He obecnevynBaloT

Oe3aBapunHyo paboTy CKBaXUH rinyomnHoun 6onee 350 m.

e [lpeanpuatuem «Menoc» (¢ 1977 r.) Obinn paspaboTaHbl U BHeApEeHbl B NpakTuky npouecca lNB ypaHa

nosiuMepHo-apMmupoBaHHbIe TPyObl (MeTannonnactoBblie — MIT)



OBCcaAHbIE TOYOBI AAY OOOPYACBOHMA

_ FEOTEXHOAOIMYECKMX CKBOXKMH

MeTtannonnacTtoBble TpyObl

MeTannonnacrtoBble pr6bl MMerT pAaa npevmMmyllecTtse nepeg TfpaaAMiMNOHHBbIMU aHAaNoramu, a UMeHHO.

manyro maccy (p = 1,70...1,85 ricm?®);

BbICOKasi CTOMKOCTb K BO34EMUCTBUIO KUCIOT, KOPPO3UOHHbIX FPYHTOB, 6aKTepuKn, NNacToBbIX BOA;
He noaBepXeHbl ANEeKTPOXNMNYECKON KOPPO3Uu;

COXPaHAKT PaboTOCNOCOOHOCTbL NMPU HU3KUX TeMnepartypax;

UMEIOT rMaaKyo rmsHUeBy0 BHYTPEHHIOO NOBEPXHOCTb, YTO CHMXXaeT ruapaBnuyeckue norepu (aHanor
amManupoBaHHoOM TpyObl) Ao 25 %;

NPenATCTBYOT 3apacTaHUIO BHYTPEHHEro CeYeHus;
Jlerko HaHocuTcs PyTepoOBOYHBLIN COCTaB ANA NepeKkavyku abpa3mBHbIX COCTaBOB (Mynbnbl);

CPOK cnyX6bl B 3—5 pa3 6bonblue 4YemMm y MeTanfim4eckmux Tpyo, 4to obecneymBaeT HageXHYH 3KCnsyatauuio B
TeyeHue aecATKoB net (go 50 net) 6e3 peMOHTa;

HU3KUe 3aTpaThbl MPU MOHTaXe N PeMOHTEe;
ManbIn KO3 PUUMEeHT TennonpoBoOAHOCTM.

Kpome Toro, aonvHa Tpybbl orpaHn4YMBaeTCA TONIbKO BO3MOXHOCTbLI TPAHCMOPTUPOBKU K MECTY MOHTaxa.
HeorpaHnyeHHas gnuHa paet BO3MOXHOCTb U3rotaBnmMBaTb 0ecCcTbIKOBOM TpybonpoBoa. Cneayet oTMeTUTD,
YTO 3aMeHa MeTansIM4ecKnx TpyoonpoBoaoB NOSIMMEPHBLIMU, B T. 4. CTEKITOMNNAaCTUKOBbIMU, ABNSIETCA
ooLweMnpoBon TeHOAEeHUUen.



OOCaAHbIE TOYOB! AAT OOOPYACBOHMUA
_ FEOTEXHOAOTMYECKMX CKBOXKMH

MeTtannonnacTtoBble TpyObl

* MeTannonnacrtoBas Tpyb6a — 3To nofimmepHas Tpyoa,
apMUpOBaHHas XeCTKUM CTalfibHbIM KapKacowm,
CBapeHHbIM BO BCeX ToYKax nepeceyeHus
NPOAOSIbHLIX U NONEepPeYHbIX 3/IEMEHTOB UK

MeTaruindyeCKuMmum cnumpansdammn Ui CeTKkamMm.

e Kapkac BHYTpPU CTEHKMU TPYyObl N30NMNpOBaH OT
BO3EeNCTBUS1 BHELUHEN U NepeKkaymBaeMomn cpeabl

NoOSIMMEpPOM.

O6pa3ubl kKoHcTpyKuun MIMT ¢ coeanHeHnaAMHU



OOCAAHbIE TOYObI AA OBOPYACBAHMA
_ FEOTEXHOAOTNYECKMX CKBOXKMH

MeTannonnacTtoBble TpyObl TexHonorusa narorosneHuna MMOT

CBapouHas MalluMHa Ceapka

OpgHOBpEeMeHHO U HenpepbIBHO BbIMNOTHAKTCA BCe HeOOXoauMbIe onepauuu:
® 3KCTPY3uUA U nopgaya nonummepa B 30HY chopmMoBaHuA,
e ¢hopmMupoBaHue U cBapkKa KapKkaca U3 npoBOSIOKMU ,
* norpyxeHue Kapkaca B nonummep
e copmoBaHUue n oxnaxageHue apMmMpoBaHHOWN TPYObI



OOCAAHbIE TOYObI AAY OBOPYACBAHMA
_ FEOTEXHOAOTUYECKMX CKBOYXKMH

MeTannonnacTtoBble TpyObl TexHonorusa nsrotoeneHus MIMT

Bbixog TpyObl U3 30HbI OXJTaXAEeHUNA Pe3ka TpyObl

Onsa noBbIWEHUA OONIFTOBEYHOCTU TPYO OCYyLUECTBIIEH MEeTO/, Pe3KOro ABYXCTOPOHHEro oxnaxaeHusa nofimMmepHou
TPyObl 6€3 ucnosfib3oBaHUsA OXraXaarLWwmUX BaHH.

Cucrtema ObICTPOro oxnaxaeHusi npegoTBpaLlaeT obpasoBaHue KPYNHOKPUCTANSIMYECKON CTPYKTYpPbI Nonumepa.

B pe3synkTaTe pe3Kkoro oxnaxaeHus ogHOBPeMeHHO BO BCeW Macce 3KCTPyAUPOBaHHOro pacnsiaBa obpasyeTtcs

MenKOKpUCTannmyeckasa CTpyKTypa, npyaarowas 3f1acTU4HOCTb NONMMepPyY M NoBbilwakLwas A0NIroBeYHOCTb U
CTOMKOCTb K pacTpeCKMBaHUIO.



OBcaaHbIE TOYOb! AAT OBOPYACBAHMA
_ FEOTEXHOAOTNYECKMX CKBOXKMH

MeTannonnacTtoBble TpyObl TexHonorusa narorosneHuna MMOT
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OBCaAHbIE TOYObI AAY OOOPYAOCBOHMA
__ FeOTEXHOAOTMYECKMX CKBAXKMH

MeTtannonnacTtoBble TpyObl

C cozgaHuem metannonnactoBbix Tpy6o (MIT) n TexHonorum nx npomsBoAcTBa pelleHa npobnema

obecrnevyeHns1 Ka4eCTBEHHO HOBbLIM BUAOM TpyO, obnagarowmx ogHOBPEMEHHO:

¢ BbICOKMMMU NPOYHOCTHbLIMU KavYeCTBaMMU, Onun3Kue K cTanbHbIM prﬁaM (6narop.ap;| MeTanJsin4yeCKomy

Kapkacy). TnybuHbl cnycka Takux Tpy6 npesbiwaroT 780 m.
® BbICOKOM KOPPO3UOHHON XMMCTOUKOCTBHIO U NSHOCOCTOMKOCTbLIO (bnaropaaps nonumepy).
e Ha npeanpusatusax B peakoszemenbHbIX MeTansnoB aKkcnsyaTupyetca 6onee 1500 km Tpyo MIIT.

e MeTtannonnacroBble TPyObl UMEKOT CTOMMOCTb 3KBUBAaJIeHTHYIO Tpy6aM U3 YepHOro metasnna v B pasbl
felweBrie HepXxaBerwLwmx TpyoO.
e MeTannonnacroBble TPyObl AOMKHbI BblaepXxuBaTtb 50 rnet 6e3aBapumnHon paboTbl. 3a BeCb nepuopg,

akcnnyatauum MIT (okono 30 neTt) He ObINO NpeaAbLABIEHO NPETEH3UN K UX Ka4eCTBY.

e CooTtHoweHUe macchbl nonumepa n metanna B MIMNT coctaBnsaet npumepHo 50:50. MIMT nerye metannnyecknx

Tpyb6 no4ytn B 3 pa3sa.



OBCaAHbIE TOYObI AAY OOOPYAOCBOHMA
__ FeOTEXHOAOTMYECKMX CKBAXKMH

MeTtannonnacTtoBble TpyObl

e [nNAHUeBas NOBEePXHOCTb U Ka4eCTBO MaTtepuana, u3 kotoporo cocrtout MIMT, no3BonseTr
yBenMuYnTb 06bem TpaHcnopTUpoBKKU Ha 20-70% npu Tom e nepenaae AaBneHUs Nno

CcpaBHEeHUIO C MeTansimn4eCKMmun pr6aMI/I.

e [lo cpaBHEeHUIO ¢ OObIYHLIMUY NNacTUKoBbiMU Tpydoamm MIT nozBonseT yBenuuntb paboyee
naeneHue B Tpybax B 4-5 pa3. A yBenmuyeHue pabo4yero gaBrieHUA NO3BOJIUT NPUMEHATb TPYObI

AnaMeTpoM B 2-3 pa3a MeHblLue .

e MIT umetoT B 4 n 6ornee pa3s 60nbLUYH N3HOCOCTOUMKOCTbL MO CPAaBHEHUIO C MeTanIM4eCKumMmn

Tpybamum .

e B HacTosawee Bpema O0OO0«Menoc» npounssoaut MIT 6onee 240 km B roa. nsa Tpyo
npoussoacTtea OO0 «Menoc» B HacTosiLlee BpeMSA UCMOSb3yeTCA NMOSIN3TUIIEH BbICOKOW
nnotHoctu (M3BI1), B yactHocTn mapok ELTEX komnaHum «Solvay Polyolefins Europe»

(Benbrus) u ctanbHasi NPOBONOKa O00Lero Ha3Ha4YeHnsi AuamMmeTpom 3 Mm.



OOCaAHbIE TOYObI AAS ODOPYAOCBAHS
__ FeOTEXHOAOTMYECKMX CKBAXKMH

CteknonnacTukoBble TPYyObl

CTOMKOCTU TPYy6. CTeknonnacTtukoBble TPYyObl NPUMEHAIOTCA AN 06opyaoBaHUA
TEXHONOrM4eCKNX CKBaXXuH rnyonHon 6ornee 300 m ana TpaHCNOPTUPOBaAHNA Pabo4YnX U
NPOAYKTUBHbLIX PacTBOPOB B HanopHom pexunme. OHM obnagaroT BbICOKOU MPOYHOCTLIO U
KOPPO3UUHOU CTOMKOCTbLIO NMpPU padboTe B arpecCUBHbIX cpeaax, a TakXKe HU3KUM

Ko3achhpuLuMeHTOM rugpaBrinyecCKMX CONnpPoTUBIIEHUMN.

e CTteknonnacTtukoBble TPYyObl ANl HANOPHLIX TPyOonpoBoAoB pa3paboTaHbl Bcecol3HbIM
Hay4YHO-UuccnegoBaTesibCKUM MHCTUTYTOM MO CTPOUTESNIbCTBY MaructpasribHbIX TpyoonpoBoaos
(BHUWNCT) Ha akcnnyaTaumMoHHoe aaBneHue 2,5-3 Mla npu ganametpax Tpy6 100, 150 n 200 mm.
Ona o6opyaoBaHUA TEXHONOINMYECKUX CKBaXXUH Ha NpeanpUATUAX NOA3EeMHOro BblilleriaymBaHus
MeTannoB pa3paboTaHbl U U3rOTOBJIAOTCA CTEKIIONJIACTUKOBLIE TPYObl C pe3b00oBbLIMU

MbeTOBbIMI/I coeaNHEeHUnsimu.



OBCaAHbIE TOYObI AAY OOOPYAOCBOHMA
__ FeOTEXHOAOTMYECKMX CKBAXKMH

CteknonnacTukoBble TPYyObl

U3rotoBneHue Tpyo

* B npouecce HaMOTKU, BONTIOKHa OPUEHTUPYIOTCS Mo
Heob6XxoAMMOMY AN ONTUMaNbHOro BOCNpuUATUSA

Harpy3okK HanpasJieHUHo.

* TpyObl BOCNPMHUMAIOT B CKBaXXMHE NOMUMO
BHYTPEHHEero AaBfieHMs pacTArmBarowme Harpy3kKm,
NO3TOMY UMEIOT 3HaYUTENIbHOE KONM4ecTBO
NPoAoONbHbLIX CII0EeB B Npouecce HAMOTKMU, BONMOKHA
OPMEHTUPYIOTCHA NO Heobxoaumomy Ans

ONTUMaNbHOIo BOCNPUATUA HAarpy3ok

HanpaBlEeHUIO.



OOCaAHbIE TOYObI AAT OOOPYACBAHMA
__FEOTEXHOAOTUYECKMX CKBOXKMH

CteknonnacTukoBble TPYyObl

pe3bLb0BLIMU COeANHEHUAMM.

* Tpy6bl U hacoHHbIe U3aennsa N3roTaBrIMBalOTCS C \"}‘

e B pe3bboBOM coegnHeHUM «HUNNenb — mydta» pe3bba
COOTBETCTBYET pa3mepam U npocusio TpeyroribHOu
pe3bObl MeTannMYeckux HaCOCHO-KOMMNPECCOPHLIX U

o6cagHbIX TpyO C Warom 8 HUTOK Ha AONM .

e OCHOBHOE€ OTNMYUE 3aK/4YaeTcAa B TOM, YTO oowian

AJTIMHa pe3b6bl CTeKnonnacTtnkoBbIX pr6 ANMNHHee, YeMm

Y dHaAJTIOrMYHbIX MeTarnJin4yeCkKkux.



OBCAAHBIC TOYObI AT OOOPYACBOHMA

___FEeOTEXHOAOTHYECKMX CKBOYKMH

CteknonnacTtmkoBble TPyObl lNMpenmyLwiecTBa CTEKNONIACTUKOBLIX TPYO

* TpyObl U3 cTEeKNonsiacTUkKa He NoABepPrarTCA KOPPO3MK B CUIy TOro, YTO MaTepuran MHepTeH K
LLiesioyam, CosfiiM, KUCJIOTaM, a TaKXe K KUCINIOPOA- U CepOBOAOPOA-CoAepKaLLUM
coeAuHeHUsIM, napadMHOBbLIM U UHLIM TBEpPAbIM OcaaKaM;

e Hebonblaa macca Tpyo rapaHTUpPYeT UX BbICOKYHO NMPOYHOCTL (B cpegHeM macca Tpyo u3
CTeKnonsiacTvka B NATb pa3 MeHblUe MacCbl aHarIoOrM4YHOro MeTasniIM4ecKkoro usgernus);

* He NoABeprakwTcs OTNIOXEeHUAM napacdhurHOB, TBEPAbIX OCAaAKOB U Pa3NIMYHbIX CONew;
* rnagkKas BHYTPEeHHSS NOBEPXHOCTb ob6ecneynBaeT HU3KOe rMapaBriM4yeckoe CONpPoOTUBIIEHME;

* yMeHblleHue nepenaga AaBrneHus no BbICOTe KOMOHHbLI (MPU 3TOM BO3MOXHO UCMNOMib30BaHUe
TPy6 MeHbLuero pasmepa no cpaBHEHUIO C aHanoraMmym U3 Metanna);

® COKpalleHue 3aTpaT Ha obGcnyXXnuBaHue U 3KCcnryaTaunuio KONMOHH;

® CHUXEeHUe KorimyecTtBa aBapUMHbIX CUTYyaLUM;

® OTCYTCTBME HEOOXOAUMOCTU MPUMEHEHUS UHTMOUTOPOB KOPPO3UMU;

° fnaxe npuv TPaHCMNOPTUPOBKE arpecCUBHLIX XXUAKOCTEN CPOK CIyXObl cocTaBUT bonee 25 nerT;

* Macca TpyO M3 cTeknonsiacTtvka B NSiTb pa3 MeHblUe, YeM Macca aHarorm4yHom Tpyobl n3
cTanw;

* npoceccnoHanbHas U onepaTMuBHasa yCTaHOBKAa KOHCTPYKLUM He TpedOyeT 60onbLUMX 3aTpar.



OOCAAHbIE TOYObI AAF OOOPYACBAHMA

__FeOTEXHOAOTMYECKMX CKBOYKMH

CteknonnacTukoBble TPYyObl

TexHM4YecKasa XxapaKTepucTuka Tpy6

Ne MapameTp BennunHa
1 mybuHa norpyxeHus, m. Ho 1000

2 KoadcpumumeHT 3anaca npoyHocTu He meHee 2.7
3 TemnepaTypa TpaHcnopTupyemoun cpeabl, °C Ao 110

4 AnuHa TpyObI, M no9




OBCaAHbIE TOYObI AAT OOOPYAOCBOHMA
___FEOTEXHOAOTMYECKMX CKBOXKMH

CteknonnacTukoBble TPYyObl

B HacTosiLee Bpemsa U3rotaBrMBaroTCs cnegyrowme Buabl Tpyo:
® CTeKJIonJflaCTUKOBbIE€ C BHYTPEHHUM NOACIIOEM U3 MOJSIMMEPHbIX NJIEHOK;

¢ CcTeKnonmnactukoebié C BHYyTPp€éHHUM U C BHELWWHUM noAacsnoemM m3 0a3anbToBbIX

BOJ1IOKOH,

® CTEKJIONJIaCTUKOBbIe C BHYTPEHHUM NOACNOeM U3 rpachMTM3npoBaHHbIX

BOJIOKOH,
¢ CcTeKnonmnactukoBbieé C BHYTPeHHUM noacinoem m3 yrinepoaHbiX BOJIOKOH,

® CTeKNnonmacTuKoBble C NOBbILLEHHOW NMPOYHOCTbBLIO C AoodaBrneHnemM BOJSIOKOH

opraHunyeckux tnuna Apmoc, CBM, Kesnap.



OOCAAHbIE TOYObI AA OOOPYACBAHMA =
__FEOTEXHOAOTUYECKMX CKBOXKMH

TpyObl u3 nonuBuHunxnopuaa NBX

O6capgHble TpyObl NBX npegHasHavyeHbl ANA CTPOUTENbLCTBA
TeXHOJIOrM4YeCKUX CKBaXXUH AJif TPAaHCNOPTUPOBKU PaCTBOPOB, K
KoTopbiM MmaTtepuan NBX xMumMn4yecku ctoek.

NMpenmywectBa o6caaHbix Tpyo NBX ona cKkBaXuH:
e CpokK cnyx6bl 6onee 50 net

e Koppo3nnHaa CTOMKOCTb

e Xnmmnyeckasi CTOMKOCTb

e HeOonbLOM BeC B COYEeTaHUU C BbLICOKOU MEeXaHNYeCKOM
NPOYHOCTbLIO

e AOconloTHasaA repMeTUYHOCTb U HaZ4EeXHOCTb pe3bboBOro
coeAuHeHudA

YoenbHaa nnotHocTb Tpyo6 HIBX (1,4) 6onble nnotHocTn BoAabl (1).
Bcnencteue atoro tpyba us matepunana HINBX He BcnnbiBaeT B BoAe.




OOCAAHbIE TOYObI AA OOOPYACBAHMA
__FeOTEXHOAOTMYECKMX CKBOYKMH

Tpy6bl 13 nonuBuHunxnopuaa MNBX

Cepwna-Clly
TexHMnYecKas XxapakTtepucTmka Tpyo
%Hapym:uhlii- BHYTpeHHHA- | TONWMHE- !:!M!!ﬁ!! Hﬂm Macca-| Bwg- ;U
avamMeTpx aunameTpx CTEHKHEI pammpyﬁyn mﬂlﬂﬁﬂﬁ Kr/muo pE.'EI:hEIhIIé
Q0= 74u 8,0= 106= 3m 3,252 | T/Trgm= =
125 107 = 9,0= 129= 4u 4,90%= T/Tar= i
140= 120= 10,0m= 156m= 5o 6,42m T/To= =
160= 140x= 10,4= 178x 5,5u 7,00 | T/Trm= =
165 141x 12,0= 185m 5,51 8,60x T/Tag= o
195= 167= 14,0= 214 bx 12,25=| T/Trg= =
200m 172m 14,0= 218xm /o 12,45u| T/Trg= o
225m 196= 14,5= 250= 8x 19,10=| T/Trg= =
= 280= 243m 18,5¢= 309xm 10= 22,21xm T/Ta =
':TEIH,EI,EIDTHEIH JANHHA-TPpYE-13-HIBX—-1000mMM,-2000MM,-3000MM,-4000MM.- D pyrve-ANUHE MO 3E|I'I|'JL':IC'5.-“ o

T-— -TpaneuenganbHan-peznba;y

II[ -~TpaneueunansH4A '['.'E?-I:lﬁl':l,' HapesaHHAA-B-TONUWMWHE-CTEHKH.'



OBCaAHbIE TOYObI AAY OOOPYAOCBOHMA
__ FeOTEXHOAOTMYECKMX CKBAXKMH

BbunnacTmaccoBble TPyObl

e K HMM oTHOCATCA TPYObl, B KOTOPbIX BHYTPEHHMUN CNON obecrnevynBaeT TpedyemMyro repMeTUYHOCTb
M XUMUYECKYH CTOMKOCTb 00CagHON NN 3KCnlyaTauMOHHOWU KOJIOHHbI, @ CBA3aHHbIA C HUM

HapYXHbIN CIION CRYXUT AnAa obecnevyeHUss HEOGXOAUMOMN MPOYHOCTU U XKECTKOCTMW.

e Ponb BHYTpPeHHero (byTepOBO‘-IHOFO CJ1051 OObIYHO BbINOJSIHAET MNOJNINITUIIEH, a4 HAPYXHOrIo Crnos —
cTeknonnacTuk. lna noBbIWEeHUA aare3vumn beTepOBO‘IHOFO C5ioA K CTeKNOonacTuky

NOSIN3TUNEHOBYIO NJIEHKY 06Ny4aloT 3NIeKTPOHaMN BbICOKOMN 3HEpPruu.

e OpHakKo NpuMMeHeHne 6MNacTMacCcoBbLIX TPYO NMPU COOPYKEHUU reOTEXHONMONMYECKUX CKBaXXUH
3aTpygHeHO U3-3a NoTepu repMeTUYHOCTUN B COeAMHEHUAX TPYO Npu NnoBpexaeHum
NONMU3TUNIEHOBOMN 000MOYKM B pe3ynbTaTte OTCllaMBaHUA ee OT cTeKknonnacTtuka. McnbitaHusa
nokKasanu, YTo Hauny4uee npuMeHeHne BMnnacTMaccoBbIX TPYO — YCTPOMCTBO HaNOPHbIX

MarnCtpasibHbIX TpYGOnpOBOAOB AnsA nogaydn B CKBaXXUHbI pa60tmx PaCcTBOPOB.



~Bonpocs! s COMOKOHTPOAR

1. Kakme ocHOBHbIe haKkTopbl BUAIOT Ha BbIOOP KOHCTPYKLUN IKCNNyaTaLMOHHbLIX CKBaXXUH?
2. YT0 HEOOX0ANMO YUMTbIBaTh NPU BbIOOPE KOHCTPYKLUM IKCNNyaTaLMOHHbIX CKBaXXUH?.

3. OxapaKTepwsyFlTe TUNOBbIe KOHCTPYKLUUUN OAHOKOJIOHHbIX 3KCMNJNTYaTaUMOHHbIX CKBaXXUH
noa3emMHOro BbilesfiadynBaHnsa MetarnsoB.

4. OxapakTepusynTe TUNOBble KOHCTPYKLUN BbICOKOAEOUTHBLIX 3KCNyaTaLuMOHHbIX CKBaXuH MNB.

5. TpeboBaHuA NnpeabABNAeMble K 06cagHbIM Tpybam Ansa KpenrieHna n obopyaoBaHus
reoTeXHONIOrM4YeCKUX CKBaXXUH.

6. Obnactb PaunOHaNIbHOIro NpunMeHeHnA, npenmyuiectea, 4OCTOUHCTBA, HEAOCTATKN, CTallbHbIX

TpyoO.
7. ObnacTb pauMoHaribHOro NPMMeHeHus, NpenmyLlecTBa, AOCTOMHCTBA, HEAOCTaTKM,
MeTannonnacTtoBbIX TPyO.

8. ObnacTb pauMoOHanNbLHOro NPUMEHEHUA, NPEMMYLLECTBA, 4OCTOMHCTBA, HEAOCTaTKW,
NONMU3TUNEHOBLIX TPYO.

9. ObnacTb pauMoOHanNbLHOro NPUMEHEHUA, NPEeMMYLLECTBA, 4OCTOMHCTBA, HE4OCTaTKH,
CTEKITIONNacTUKOBbIX TPYO.



Cnacubo 3a BHMMaHue |



