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MpuBeaeHbl pe3ynbTaTbl UCCNEL0BaHWIA [ONTOBEYHOCTU
224 Bblweainx U3 cTpos CKBaXkMH 11 noA3eMHbIX BOAO-
3a60poB I. MuHcka. oka3aHo, YTo CpefHWIA CPOK CRyX-
Obl CKB&XXWH TWUMOBbIX KOHCTPYKUMIA cocTaBnseT 18—
22 10fia, & OCHOBHbLIMWU NMPUYMHAMU UX BbIXOAA U3 CTPOS
ABNAIOTCA MECKOBaHWE W OCTATOYHbIM KOMbmaTtax, He
yfansemblii 06bIYHBIMWU PEMOHTHBIMU MEPONPUATUAMMU,
NMPOBOAUMBIMU U3HYTPU (DUALTPOB. lNpefcTasBnieHa HO-
BasA KOHCTPYKLMSA BOA03aOOPHON CKBaXKMHbI, OCHALLEH-
HOV CUCTEMOI 3a(MbTPOBOW pereHepaLun, CoCTOsLLEN
"3 4-5 NOANITUNIEHOBbLIX 3aKauyHbIX TPY6OK (Nbe3omeT-
poB). Tpybku nmMeoT nepopaunio HanpoTuB PuabTpa
CKB&XXVHbI W BbIBE/IEHbI Ha e YCTbe, CMOHTUPOBAHbI B 3a-
Tpy6HOM NPOCTPAHCTBE CKB&XXMHbI Ha BHELLHEM KOHTYpe
rpaBuiiHOW 06CbINKK. peanoXKeHbl TEXHONOTNYECKME
CXeMbl peareHTHOW W 6e3peareHTHOM NPOMbIBKM CKBa-
XWH. T10Ka3aHo, YTO CUMMETPUYHOE PACMOoIOKEHNE TPY-

Ha 11 noa3emHbIX Bogo3abopax . MuUHCKa 6blin
npoBefeHbl UccnefoBaHnUa AOITOBEYHOCTN 224 Bbl-
WeAWmnX U3 CTPOS BbICOKOAEOUTHBIX CKBaXWH,
NPOOYPEHHbIX B PbIX/IbIX BOAOBMELUAKLWNUX MNO-
pogax. CpeflHUin CPOK CNyXObl CKBaXWH TUMOBbIX
KOHCTPYKUWiA cocTaBun 18—22 roga [1]. Bnuskue
3HaYeHMs 6bINN NONYYeHbl MPU U3YyYeHUU LONro-
BEYHOCTM CKBaXXWMH B HoBocubupckoin obnactu [2].
OCHOBHble NPUYMHBI BbIXOAA CKBAXWUH U3 CTPOS —
Konbmartax v meckosaHue [1; 2], npuyeM Hepenko
MecKoBaHMe CBA3aHO C KOJIbMaTaXeM OTAeNbHbIX
y4acTKOB (hu/bTpa, nepepacnpegeneHneM pacxofa
M HefoNyCTUMbIM POCTOM CKOPOCTU (huabTpayumu
Ha Jpyrunx yyactkax.

B npouecce nccnefoBaHuii 6b110 yCTaHOB/IEHO,
4TO B MOCMeAHWe Tofbl nepef NMKBuAauuel CKsa-
XVHbl paboTann C HU3KUM YyAe/bHbIM ebuToM "
cnabo nofAaBanncb BOCCTAHOBUTE/IbHbIM Meponpu-
ATmaMm. WX akcnnyataums ctaHOBUIAacb 3KOHOMM-
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60K No3BONAET OCYLLECTBNATL PaguasbHO HanpasfieHHoe
LBUXXEHVE NPOMbIBHOrO NOTOKa B 06CbINKe Npu OAHO-
BPeMeHHOIi paboTe apaudTa UM Hacoca, CMOHTUPOBAH-
HOro B UIbTPOBOI KOMOHHE. PaccMOTpeHa TeXHOMOrns
COOPYXXEHWA CKBaXKUHbl. lMpuBeaeHbl pesy/nbTaTbl Ha-
TYPHbIX UCMbITaHWIA CMCTEMbI 3aUNbTPOBOI pereHepa-
LMW HOBOW CKBaXMWHbI B PeXXUMe rMAPOAMHAMUYECKON
MPOMbIBKM TPaBUAHOA 06CbINKM OT 0CTaTKOB OYpoBOro
pactsopa U Wwnama. MNpegnaraemas KOHCTPYKLMS BOAO3a-
6OpPHOW CKBaXWHbI C FPaBUiiHbIM (UILTPOM OTANYaeTCA
NOBbILLEHHOW PEMOHTOMPUIOAHOCTbLIO, MPOCTOTON U MO-
XeT 6bITb PEKOMEHAO0BaHa A1 40ObIYM NOA3EMHbIX BOZ
13 PbIX/IbIX BOAOBMELLAIOLLNX NMOPOA.

KntoueBble €noBa: BOA03abopHas CKBaXWHa, rpaBUHBIN
hmnbTp, 3auabTpoOBas pereHepauus, 3akadHas Tpyoka,
npueuILTPoOBas 30Ha.

YeCKWM HEeBbIFO4HON, TakK KakK BO3pacTa/l Hamnop Ha-
COCa, W BCNeACTBME MOHUXEHUS YPOBHA B CKBAXWHE
yBennuymBanacb ce6ecToMmMocTb f0ObIBAEMOI BOfbI.
KofbmMaTaHT K 3TOMy MOMEHTY npuobpeTan BbiCO-
Ky NPOYHOCTb M B 60/1bLLOM 06beMe HakanuMBasn-
ca B NpUMNLTPOBOW 30He. CpeaHee KOIUYECTBO
KO/ibMaTaHTa Ha Of4MH MeTp (unbTpa y AUTENbHO
3KCNyaTUPYeMO CKBaXXMHbI gocturano 45—60 Kr.
MpupocCT yaenbHOro gebuta nocne Tekylliero pe-
MOHTa (B OCHOBHOM 3/1€KTPOUMMY/IbCHOW pere-
Hepauuun) coctaenan scero 20—30% wunu BooobLle
oTcyTcTBoBan. CKBaXUHbI nepebypuBanu, 4to Tpe-
60Bano BbICOKMX 3aTpaTr (CTOMMOCTb COOPYXXEHUS B
r. MUHCKe TUMNOBOI BbICOKOAEOUTHOW CKBaXKMHbI
rnyéuHoin 60—0 m ¢ NaBMNLOHOM COCTaBNsET 6onee
70 Toic. gonn. CLUA).

Han6onblwnm cpoKoM cnyx6bl XapakKTepuso-
Ba/ICb CKBaXWHbI, 060pyf0BaHHbIe (UIbTpPamm
rpaBMinHOrO TUNa CO CTEPXHEBbIMM Kapkacamu K
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Hep>XaBewLlei MPOBONOYHOI OOMOTKOI, C TON-
WMHON OfHOCNOMHON rpaBuiiHON 06CbLINKK 6Gonee
250 mm. 3TO cornacyetcs C AaHHbIMW, MPUBELEH-
HbIMW B paboTe [3, cTp. 227]: «OnbIT 3KcnayaTayum
CKB@XMWH C 0T60POM BOfbl M3 MecYaHbIX OT/I0XEHWI
NOATBEPXAaeT, YTO Haubosee AANTENbHASA 3KCMY-
aTaums CKBaXMH € 60/bLnM fe6UTOM B BOfax He-
YCTONYMBOr0 XMMWYECKOr0o cocTaBa obecrneynBaeT-
CA NpW yCTaHOBKe (hU/IbTPOBbLIX KapKacoB 60/bLLOA
CKB&XXHOCTW C KOHTYPOM rpaBuiAHOM 06CbINKK TON-
WwuHoi 200—300 MM Ha CTOpPOHY». B TO e Bpems
0OXugaemas noBblleHHas JONTOBEYHOCTb CKBaXUH
NOAOOHbLIX KOHCTPYKLUMWIA He OTMEHSAeT BbICOKMX
Tpe60oBaHWU K 3)(heKTUBHOCTM METOLOB UX pereHe-
paumm ans obecneyeHns AONTOBPEMEHHON Hafex-
HOW paboTbl.

BonblLoin BKNag B cOXpaHeHMe BbICOKO npous-
BOAWTENIbHOCTU BOA03a60PHbIX CKBaXWH B MnpoLec-
Ce MHOTO/IETHEN 3KCnyaTauumn cAenaH yyeHbiMu
BHW BOAIEO: B. C. AnekceebiM, B. T. [pe-
6eHHMKOBbIM, . M. KommyHapom, B. I Tecnei,
E. HO. Weronesbim, K. H. AHgpeeBbiM. Vimu pas-
paboTaHbl Hay4Hble ¥ NpaKTUYeCKMe OCHOBbLI pere-
Hepauuy CKBaXWUH WMMY/NbCHbIMUW, peareHTHbIMU,
BMO6PALMOHHBIMU, KOMOUHMPOBAHHBIMU U LIUPKY-
NALMOHHBIMW METOAAaMU, CO3f4aHbl TEXHONOMUU U
obopynoBaHue ans ux peanvsayum [3—6].

B 710 Xe Bpems, HeCMOTpA Ha 6ONbLLOWA apceHan
VMEIOLLMXCA METOA0B [eKonbmartauumn, nosiHas pe-
reHepauus AAUTENbHO 3KCMNyaTUpyemblX BbICOKO-
[0EeOUTHBIX CKBaXWH C rpaBUHbIMU (PUAbTPaMK Npu
3HAYMTENbHBIX 30HAX KO/ibMaTaLMmn OCTaeTCs C0X-
HOW, He peLLeHHOl A0 KOHUa 3agadeit. VImnynbc-
Hble METOAbl B AaHHOM Cnyyae Mano3apeKTUBHbI,
npeanoyYTUTe/ibHee OLHOBPEMEHHOE WMMMY/IbCHO-
peareHTHOe M LUPKYNALNOHHO-peareHTHoe BO3-
fencTeme Ha oTnoxeHus [3, c. 328]. OgHako cTu-
My/MpoBaHWe BOLO0OTOOpPa, NMPOBOAVMMOE W3HYTPU
(hMNbTPOB JaXe TaKUMW WHTEHCUBHbIMU (U3NKO-
XUMUYECKUMUN MeTofaMu, He No3BonseT obecne-
YMTb NepBOHAYaNbHY NMPOHMLAEMOCTb (OUbTPA U
NPUMOUNLTPOBOIN 30HbI M3-3a2 BbICOKOW MPOYHOCTYU
CLLeMEHTMPOBAHHbIX KO/IbMaTUPYIOLMX OT/I0XKEHWUI
N 3HAYUTENbHOW TNYyOUHBLI MX pacnpocTpaHeHus.
[aneko He Bcerga MOXHO COOPYAWTb BbICOKOLEOUT-
Hble PEMOHTOMPUTOLHbIE CKBAXWHbI, CTabWUNbHO
paboTaloLine B TeYeHUe [/INTE/IbHbIX CPOKOB 3KC-
nnyarayuu, no3aToMy COXpaHeHue BbICOKOW npo-
N3BOAMTE/IbHOCTU CKBa&XXWH OCTAeTCA aKTya/lbHOM
3ajadvei.

B 37O CBA3W MpefIoKeHO YCOBepLLEHCTBOBATb
KOHCTPYKUMIO CKB&XWUH C rpaBUiHbIMU (DUIbTpamu
B 4acCTW MOBbIWEHNSA UX PEMOHTONPUIOAHOCTK My-
TeM pasMelleHns B 3aTpyOGHOM MPOCTPaHCTBE cre-
LnanbHOW CMCTEMbl NPOMbIBKK, 0b6ecneymnBatoLLeii
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BO3MOXXHOCTb BO3/IECTBUA Ha OTNIOXEHWUA CHapYXu
(hunbTPOB B AONOJSIHEHME K U3BECTHLIM MeTOLaMm pe-
reHepayumu, oCyLLECTB/ISEMbIM U3HYTPU.

C 37Ol uenbto B Benopycckom HauuoHan bHOM
TEXHUYECKOM YHMBEpPCUTeTe pa3paboTaHa KOHCT-
PYKLMSA apTe3naHCKON CKBaXXWHbI C 3a(inMIbTPOBOW
CMCTEMOI pereHepaLumn, CoCTOAWEA M3 HECKOSb-
KUX CreunanbHbIX 3aKayHbliX TPYy6oK (pasmeLleH-
HbIX B (DUNbTPYIOLLEN 06CbINKE), NpeAHa3HaYeHHbIX
Ans obecneyeHns LONONHUTENbHOW TMAPOAUHAMMU-
YeCKOM 1 peareHTHOW pereHepauumn gunbTpa U rpa-
BUINHOW 06CbInku [7—9].

KOHCTPYKUNSI CKBXKMHbI U €€ TEKYLLMIA PEMOHT

3adunbTpoBas cuctema pereHepauuy COCTOMT
13 4—5 NONNITUNEHOBbLIX 3aKauHbIX TPY6OK (Mbe-
30MeTpOB), CMOHTMPOBAHHbLIX B 3aTPy6HOM Mpo-
CTPAHCTBE CKBAXWHbl BO BHELLHEM KOHTYype rpa-
BUINHOW 06CLINKKN, MMEOWMX nepdopaunto Hanpo-
TUB (PUIbTPa CKBaXWUHbI U BbIBEEHHbIX Ha ee YCTbe
(puc. 1). B Tpybku MOXHO 3akaumBaTb NOJ faBfie-
HVWEM BOLY WU peareHT Ans yaaneHus Konbmatupy-
OLWMUX OTNOXKEHWUA. CUMMETPUYHOE PACMOOXeHNe
TPy6OK NO3BO/NIAET OCYLLECTBNATL pafuanbHO Ha-
npaBfieHHOe [BWXKEHVE NMPOMbIBHOIO MOTOKa B 06-
CbIMKe Mpy OLHOBPeMeHHON paboTe apaudra nam
Hacoca, CMOHTMPOBaHHOI O B PUIbTPOBOI KONOHHE.

Puc. 1. KoHCTpyKuusi BO03ab0opHOW CKBaXUHbI C 3a-
Tpy6HOIi cucTemoi pereHepauyum

1,2- cnaHubl; 3 - BeHTWUNb; 4 - UUPKYNAUMOHHAsA TPy6Ka;
5 - aKkcnnyaTauuoHHasa KOIOHHA; 6 - KOHAYKTOp; 7 - 3aTpy6-
Has uemeHTaums; 8, 11 - mydTsl; 9 - nepcopauyms; 10 -
hunbTpoBas KoMoHHa; 12 - OTCTOlHKK
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Puc. 2. Cxema npoBefeHust UMpPKySLNOHHON peareHT-
HOW pereHepauun BoA03ab0pPHOI CKBaXMHbI

1- HanopHblit 6ak; 2 - BeHTWNb; 3 - Tpy6a; 4 - 3pnudT;
5, 6 - wnaHry; 7 - ynnotHeHue; 8 - oronosok; 9 - nauTa;
10 - 3akauHble Tpyoku; 11 - koHaykTop; 12 - nakep; 13 -
xomyT; 14 - mygta; 15- nepcopauyus; 16 - cunbtp; 17 -
hunbTpytoLLas 3ackinka

MMapofMHaMmyeckasi MPOMbIBKa

3aunbTpoBas cucTeMa pereHepaumu MOXeT
6bITb MCNONb30BaHa ANA TUAPOAMHAMUYECKONR Npo-
MbIBKW BCEro 06beMa rpaBuMiiHON 0BCbLINKNM U UNbT-
pa YMCTON BOAON C OTKAYKOW BbIMbITOrO KONibMa-
TaHTa HacoCOM W3 CTBO/JAa CKBaXXMHbl Ha BblI6pOC.
rmapoguHamMuyeckas NMpoMbIBKa YMCTOW BOJON MO-
XeT NMPUMEHSATLCA MPU OCBOEHUM CKBaXXWMHbI Mocne
O6ypeHusa nyTem BblHOCA U3 MPUGPUIBTPOBONA 30HHI
WwnaMa, cCofepXaliero octaTku 6ypoBoro pacTBo-
pa, MeNKWiA MecoK, FMWHUCTbIE YacTULbl, a Takxe
Ha paHHWUX CTaguAX 3Kcnayataummu CKBaKUHbI, NO-
Ka KO/ibMaTaHT ele He Habpan NPOYHOCTb U UMeeT
nmacToo6pasHy WM PbIXNOMNOPUCTYH CTPYKTYpY.

PeareHTHasi UMPKYNSLUMOHHAsA pereHepawus

Xnmunuyeckas LMPKYNALNOHHAA NMPOMbIBKA akK-
TyasbHa Ha 6o/iee MO3QHUX CTaAMAX 3KCMayaTauuu
CKBaXWHbI, KOrfja rugpoguHammuyeckas npombiBKa
yXXe Hea(h(heKTUBHA. B 3akayHble TpyOKM M3 Hanop-
Horo 6aka (puc. 2) HenpepbiBHO MOAAKT peareHT.
Mpoliga rpaBuiiHy 06CbLINKY, peareHT BMecTe C
NpPoAYyKTamMmun pacTBOPeHUs nocTynaet B 3pAMdT u
nofaeTtca UM W3-Moj NakepHOro NPoOCTPaHCTBA Ha-
3af B 6aK, OTKyfia ero cCHoBa HanpaBnAlT B 3aKauy-
Hble Tpy6KM. TakK OCYLLeCcTBAAT LUPKYNALUI0 pea-
reHTa B NpuuUAbTPOBOW 30HeE.
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KoHTponb npouecca pacTBOpPeHUs MNpPOu3BO-
OAT NO CcTabuim3aunm 3M1eKTPMYecKoro conpoTmB-
NneHuna pacTtBopa [3]. 34eCb MOXET NMPUMEHATLCH
KOMM/eKCHas pereHepauusa: BHavane Mpou3BoAAT
UMNYNbCHYI0 06paboTKy BHYTPU (MIbTpa, 3aTem
nocpesCcTBOM 3a)U/bTPOBOW CUCTEMbI MOC/enO-
BaTe/IbHO OCYLLEeCTBNAKT LUPKYNALUOHHO-pea-
FEHTHYIO pereHepauuio M Ha 3aBepluatoLlem 3Tare
NPOBOAAT MMAPOAUHAMUYECKYHO MPOMbIBKY YMCTOM
BOZOM.

[Ons pesmH@ekunn CKBaXXUH M 60pbbbl C XKene-
306aKTepusiMn B TPYO6KM MOXHO NojaBaTb pacTBop
XNOPHOW M3BECTU UMM rUnoxopuTa HaTpus. B npo-
Liecce aKcnayaTaumm 3aKayHble TPYOKM MOXHO MC-
Nnonb3oBaTh B KayecTBe 3aTpybubiX Mbe3OMeTpoB
AN MOHUTOPUHIa CONPOTUBNEHUS (uUbTpa U Npu-
(MNbTPOBOWA 30HbI C LIENbI0 MIAHUPOBAHUSA Mepo-
NPUATUIA MO pereHepauun. Bce 3T0 ykasbiBaeT Ha
MHOTO(YHKLMOHANbHOCTb TPYOOK.

KOHCTPYKLUMA CKBaXWHbI, OCHALLEHHOW 3adubT-
POBOI CUCTEMOI pereHepauumn, BK/KOYEHA B Ael-
CTBYIOLLMIA HOPMATUBHbIN LOKYMEHT Pecny6iuku
Benapycb —TKI 17.04-21-2010 (02120) «[lMpasuna
NPOEKTUPOBAHUA, COOPYXEHUA (CTPOUTENLCTBA),
NUKBUALUN W KOHCepBaLun OYpOBbIX CKBaXXWUH
Pa3IMYHOro HaszHa4yeHUs (3a MCK/YEHMEM HedTs-
HbIX W Ta3oBbIX)». ITO MO3BONSAET MPOEKTUPOBATL U
COOpYXaTb CKBaXXWHbI HOBbIX KOHCTPYKLUWIA Ha BO-
f03abopax NMoA3eMHbIX BOA.

CTponTenbCTBO CKBAXKMH

TexHonornyeckas nocfief0BaTe/bHOCTb COOPY-
XEHNS HOBOW BOA03a0OPHOW CKBaXXWHbI Mpef-
cTaBneHa Ha puc. 3. MNocne 6ypeHus pa3BefoYHOro
creona / (puc. 3, a) v BbIMOMHEHNSA B HEM reou3mn-
YeCKMX UCCNefoBaHUM, BypsAT CTBON 2 MOL KOHAYK-
TOP NPakTUYecKU A0 KPOBAM 3KCNayaTalMOHHOr0
BOAOHOCHOI0 ropusoHTa (puc. 3, 6). B oTKpbITbIN
CTBON OMYCKAaKT KOHAYKTOP 3 (puc. 3, B) 1 Ha BCIO
ero BbICOTY NPOM3BOAAT 3aTPYOHYIO LiemMeHTauuio 4
(puc. 3, 1). LieMeHTHYt0 NpobKy 5 BbIGypMBaOT Npu
BCKPbITUM 3KCNAyaTauMoOHHOro BOLOHOCHOIO ro-
pu3oHTa (puc. 3, A). B ctBon 6 nocnefoBatenbHO
onycKatT ()MIbTPOBYKD 7 W 3KCMyaTauuMoHHY 8
KO/IOHHbI (puc. 3, €), npefBapuTesibHO NPUKPenus
K HUM NpU NOMOLLM XOMYTOB 9 3aKayHble Tpy6ku 10
c nepgopaumnein 11. dPunbTP 7 CKBaAXWHbI 06CbINa-
0T (DUNbTPYIOLLEN 3aCbINKON 12 40 Tex nop, noka
€e YPOBEHb He MOAHUMETCS Ha 5—6 M Bbllle ball-
Maka KoHaykTopa (puc. 3, >K). lNMocne nponssoacTsa
CTPOUTENIbHOW OTKAUYKN MeXTPYOHOe MpoCTpaHCT-
BO 3aCbiNarT MPOAe3NHMPULUPOBAHHLIM MECKOM U
yCTaHaBNMBaOT BBEPXY F/IMHAHbLIA MOCT. 3aTeM K
KOHAYKTOPY KpenaT nauty 13 And 3akpenieHus 3a-
KayHbIX TPY6OK, a K 3KCNayaTaLMOHHON KONOHHE
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Puc. 3. TexHonormyeckasi nocnefoBaTe/lbHOCTb GypeHnst BO403a60pHO CKBa-

XXNHbI

1- pasBefouHblii cTBOM; 2 - CTBOM MO KOHAYKTOP; 3 - KOHAYKTOp; 4 - 3aTpy6Has
uemeHTauust; 5 - uemeHTHas npo6ka; 6 - CTBON CKBaXUHbI A1s1 (hUSIbTPOBOM KO-
JIOHHBI; 7 - (hUNbTPOBAsi KOSIOHHA C OTCTOWHMKOM; 8 - 3KcnyaTauuoHHasi KO/IOHHA;
9 - 3axBaTHOe npucrnoco6nenune; 10- 3akauHble Tpy6ku; 11 - nepdopauus Tpy6ok;
12 - dmnbTpytowas 3aceinka; 13- nauta; 14 - dnadey; 15- pesb6oBasi 3axBaTHas

MydTa

npusapusaloT naHey 14 (puc. 3, 3). CTpouTens-
CTBO CKB@XXMHbl 32aKOHYEHO.

Ha puc. 4 npeacrtaBneH o6uwnin Bug punbtpa
(anametp d=2\9 mm) B cbope C 3a(nIbLTPOBON CUC-
TeMOW pereHepauuu nepes CnycKOM B CKBaXWHY
NPOM3BOANTENBHOCTHIO 25 MYY U TNyO6UHON 62 M

(noc. XXpgaHoBMYM MUHCKOro
paiioHa MuHcKoin o6nacTn).
B 3aTpy6bHOM MpoCTpaHCTBe
CKBaXXWHbl OblNM yCTaHOB/e-
Hbl YeTbipe 3aKauHble TPy6KM
{d = 32 mm) c unbTPOBOIA Yac-
Tbl0 U3 NephopupoBaHHON
e nonuatuneHosor Tpy6sl {d =
1 = 20 Mm) gnuHoi 9 m. Moga-
KnagoyHble GPYCKM TOJLLUHOW
60 mm obecrneuymBann pasme-
3) WeHne (UNbTPOB LMPKYNIALM-
OHHbIX CKB&XWH Ha BHELLHEM
KOHTYpe rpaBUiAHON 06CHIMKHY,
nmMeroLleld TonwmHy 100 MM,

McnbiTaHne 3adnnbTPoBOM
CUCTEMbI pereHepalmm
MPU 0CBOEHUN CKBaXMHbI

WcnbiTaHMs nNpoBOAWMAUCH
Ha CKBa)XuHe fep. Y3na Mas-
[0enbCKoro paioHa MUHCKOW
obnactn. B 3aTpy6HOM Mnpo-
CTpaHCTBE ObINN YCTAHOB/IEHDI
yeTblpe 3aKauHble TPyOKM C
(hMIbTPOBOWA YacTbio M3 nepdo-
PUPOBAHHON MOMNITUNEHOBOIA
Tpy6bl (d = 20 mm). Teonoro-
TEXHUYeCKnii pa3pe3 BOLO03a-
GOpPHOIN CKBaXKMHbI W 00N
BWJ, ee OroJioBKa C BbIBEEHHbIMW Ha YCTbe YeTbIpb-
M5 Tpy6KaMu npeactaBieHbl Ha puc. 5.

Mpu BCKPbITUX BOJLOHOCHOIO rOPU30HTA MC-
nosfb30Bany TpexLiapoLieyHoe [0/10TO AvaMeTpoM
394 MM, B KOTOpoe 6YypOBbIM HAacOCOM HenpepbIB-
HO nofasann canpornenesblil pacTBop. CKBaXnHa

Puc. 4. CoopyxXeHune apTe3naHCKOl CKBaXMWHbI C 3adU/IbTPOBOI CUCTEMOI pereHepauumn B noc. XXaaHoBu4n MuH-

CKOro pavioHa MUHCKoO o6nactu

a,0 - o6wuit BUA cpefHeli 1 HkHelt yacTeli (bunbTpa ¢ OTCTOMHUKOM; B - YCTbe CKBaXKWHbI
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3)

Puc. 5. Bogo3abopHas ckBaxuHa B gep. Y3na Mapgesnb-
CKOro paiioHa MuMHCKol o6nactu

a - KOHCTPYKLMSI CKBaXXWHbI; 6 - 06WMiA BMA OrosioBka ¢ 06-
BA3KOI

obopyaoBaHa NPOBOMOYHLIM PUNLTPOM AVAMETPOM
168 MM 1 gnuHoit 9 m (B uHTepBane 34—43 M) u 3a-
(hnNbTPOBOWA CUCTEMON NPOMbIBKM. HarHeTaTesb-
Hble TPYOKM B HVDKHEW 4acTM MMEKT HanpoTuB
(hMnbTpa CKBO3HYK nepopauunto, BbIMOHEHHYIO
csepsiom gnametpom 1mm ¢ warom 100 mm. B Kaye-
CTBe MaTepuana O6CbINKN UCMOMb30BAIN KPYMHO-
3epHUCTbIV necok (ppakuma 1—1.8 mm). B unbtpe
nepej Ha4yanoM UCMbITaHWA 3aUNbTPOBOW CUCTe-
Mbl OCTaBanacb necyaHas npobka, KOTopas 3akpbl-
Ba/la HWXKHIOK MOMOBMHY (huAbTpa BbICOTON 4,5 M
(puc. 5, @). YaenbHblii 4e6UT CKBaXXWHbI COCTaBSA/
Bcero 0,1 MY4, UTo 0O6BACHANOCH HAIMUYUEM Mec-
YyaHoli NPOBKKN B (hMNbTPE M HEMOMHbIM YAANeHUEM
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0CTaTKoB 6YpOBOro Li/aMa v MaacToBOro necka u3
NPUPUNLTPOBOA 30HbLI. TeXHOMOrM4yeckas cxema
npoBeAeHna 3aMNbTPOBOM MPOMbIBKM M 06NN
BUg 060pyA0BaHMA NpeLCTaBieHbl Ha puc. 6.

lMpoMmbIBKa CKBaXXMHbI NMPOM3BOAMNNACE Clefy-
IoWwmM 06pasoM. BKoYanm Haxogsawmiica B CKBa-
XWHe norpyXHoi Hacoc / mapku 3AUB 5-10-50 Ha
OTKauKy BOAbl B eMKOCTb 4. [lpy ee HamosHeHuu
BK/OYA/IM LLeHTPOOEXHbI KOHCOMbHbLIA Hacoc 6
Mapku XM 32-20-125K-5 cuctembl NPOMbIBKU, KO-
TOPbIA U3 EMKOCTU Yepe3 rpebeHKy 9 mopasan Bogy
B 3aKauyHble TPy6ku ¢ pacxogom 0 =5 mYu. Tak Kak
NPON3BOAMNTENIBHOCTL NOrpyXHoro Hacoca 1 {Q =
= 10 mYu) 6blna 60/bLUE, YEM MPOU3BOLAUTENLHOCTb
Hacoca 6 cUCTeMbl MPOMbIBKWU, U3ObLITOK BOAbl CO
rnnaMom ygansnum n3 6aka 4 3a npegesnbl 30HbI CTPO-
roro pexkmma CKBaXXWHbl NO CAMBHOW nuHum 10.
[na atoro 6ak 6bIn pa3feneH Ha ABa 0TceKka. BeHTu-
NAMKU 3 Perynuposany npov3BOAUTENbHOCTb HACO-
coB 1un 61 nopfepXxuBany He06X04MMbIV YPOBEHb
B 6ake 4. Tpouecc NPOMbIBKY CKBaXWHbI MPOLON-
XXanm [0 NOMHOro NpekpalleHns BblHOCA Necka u
Wwnama. B pesynbTate UCMbITaHUS 3aUbTPOBONA
CUCTEMbI pereHepauuun ynanocb MOBbICUTb Y[Aesb-
HbI e6UT CKBaXXMHbI B 4 pa3a, YTo CBMAETE/bCTBY-
eT 0 paboToOCNOCOOHOCTM CUCTEMbI MPU TMAPOLUHA-
MUYeCKol 6e3peareHTHONM MPOMbIBKE NPUPUIbLTPO-
BOI 30HbI.

KanuTanbHbIi PEMOHT CKBa>KNH

Mpn CHMWKeHUN 3PHEKTUBHOCTM TEKYLLEro pe-
MOHTa WK BbIXOAE U3 CTPOS (PUbTPa NMPUHUMAETCA
peLleHne O KanuTasbHOM PEMOHTE CKBaXXUHbI, KO-
TOpbIV NpegnonaraeT M3B/leYeHUe CTaporo uUnbT-
pa, ero 3ameHy, BblOypuBaHue CTapol rpaBuiiHON
00CbIMKM N YCTaHOBKY HOBOro thunbTpa. Hanbonee
3(D(heKTUBHbIM CMOCOO0M M3BNEYEHUS hTbTPOBON
KOJIOHHbI BNSeTCA COYeTaHWe TAr0BOro YCUIUS,
MPUNOXKEHHOTO Yepe3 MydpTy 8 (puc. 1) K HU3Y OT-
CTOMHMKaA, N BMOPALMOHHOIO BO34ENCTBUA HA KO-
NOHHY.

Mepen n3BneyeHveM (uUAbTPa NPOBOAUTCH €ro
MMMynbCcHas 06paboTka M 3akayka peareHTa yepes
TPy6KW. PeareHT pasMaryaet LeMeHTaLWOHHbIe
CBA3M Ha KOHTaKTe rpaBUiMHON O6GCLINKM U BOAO-
NMPMEMHON MOBEPXHOCTU (unbTpa. Mocne n3sne-
4yeHUs (UNbTPa B KOHAYKTOP Ha 3ab0il onyckatoT
nopojopaspyLuaroLinin UHCTPYMeHT. B npouecce
OypeHus ypanaT cTapyto 06CbinKy. HOBbIA nimn
BOCCTAHOB/EHHbIN CTapblil (PUALTP ONyCKalT B OT-
KPbITbIA CTBO/T BMECTE C OTCTOMHMKOM WM HOBbIMU
3aKayHbIMU TpybOKamun. W3BneyeHHble CTasbHble
o6cagHble TPyObl MCNO/b3YOTCA NOBTOPHO. Mocne
3TOr0 YCTPamBatoT HOBYHO (DU/IbTPYIOLLYHO OBCHIMKY.
CTpouTENbCTBO CKBaXKUHbBI 3aKOHYEHO.
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Puc. 6. 3adwmnbTpoBas

rmapognHamMmmnyeckas npomMbiBKa CKBaXWHbl B

nep. Yana Msgenbckoro paoHa MunHckoii o6nactu

a - TexHonoruyeckaa cxema; 6 - o6wwuii BUA ycTaHOBKM; 1- norpyxHoi Hacoc;
2 - BOAOMOABLEMHSIA Tpy6onpoBos; 3 - BeHTWNU; 4 - eMKOCTb; 5 - BcacbiBaoLLlas
Tpy6a; 6 - Hacoc CUCTEMbI MPOMbIBKW; 7 - HarHeTaTtesibHast MHus; 8 - MaHoMme-
Tpbl; 9 - rpe6erka; 10 - cnuBHaa nuHus; 11 - oTcek umctoit BoApl; 12 - oTcek
rpasHoit Boabl; 13- Tpy6ka N° 3; 14 - tpy6ka N° 1; 15- chunbtp; 16- oTCcTOMHMK

BbiBoabl

1 AHanu3 cpoka cnyxo6bl BblleWwnx U3 CTPoA
CKBXXMH (NpobypeHHbIX Ha Bofgo3abopax r. MuH-
CKa) C rpaBWiiHbIMW (UAbTPaMyU NOATBEPAWA Bbl-
COKYI MHTEHCUBHOCTb CTapeHUs BbICOKOAEOUTHbBIX
CKBa)XXMH, 3KCMNyaTMpyemblX B BOLAX HEYCTONUNBO-
ro XMMmyeckoro coctasa. OCHOBHblE NPUYMHbI Bbl-
X0fa UX U3 CTPOA —BbIHOC MecKa M Nporpeccupyto-
Las KofbMataums, o6ycnoBfeHHas HefoCcTaTouHOM
3 (EKTUBHOCTLIO NPUMEHSIEMbIX METOZO0B pereHe-
pauuun.

2. Ana nosbllWeHNa 3 {PEKTUBHOCTM BOCCTAHOBU-
Te/IbHbIX MepPONpUATUIA, OCYLLIECTBNASEMbIX BHYTPU
(bMNIbTPOB CKBXKMUH, Hapsaay € 06bIYHbIMK MEeTOLamMu
pereHepauumn npeasiodXeHo NPou3BoAUTb 3aUNbT-
POBYI TMAPOAUHAMUYECKYIO U LUPKYALUOHHO-
peareHTHy0 pereHepayuto. 310 TpebyeT BHeCeHUA
N3MEHEeHWI B KOHCTPYKLMUIO TUNOBOM BOA03a60p-
HOW CKBaXXWHbI C rpaBUinHbIM (hmunbTpoMm. [ns pea-
nm3aunn 3aunbTPOBOIN pereHepaunn npesnoXxeHo
yCTaHaB/NBaTb B 3aTPyOHOM MPOCTPAHCTBE CKBa-
XXWHbl BO BHELUHEM KOHTYpe rpaBUiHON 06CbINKY
YeTblpe—AATb 3aKa4HbIX MOJINITUNEHOBbLIX TPYOOK,
nepopmnpoBaHHbIX HAMPOTUB (YUNbTPA N BbIBEJEH-
HbIX Ha YCTbe CKBaXXMHbI. B npouecce akcnayarta-
LMW 3aKavyHble TPYOKN TakXKe MOXHO MCMOb30BaTh
B KayecTBe 3aTPYOHbIX Mbe30METPOB AN MOHWUTO-
pUHra CONPOTUBAEHUS PUNbTPa U NPUPUILTPOBON
30HbI C LieNIbI0 NNaHMPOBaHMA MePOnpUATHIA Mo pe-
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reHepaunu, a Takxe Ans 60pb0Obl € Xenesobakrepu-
MU NyTeM MoJayn pacTBoOpa X/0PHON M3BECTU WK
rmnoxnopuTa HaTpus. Bce 3T0 yKa3blBaeT Ha MHOIO-
(PYHKUNOHANIBHOCTb TPYOOK.

3. PaspaboTaHbl TEXHONOTMWN eTPOUTENLCTBA, TEKY-
LLero ¥ KanutanbHOro peMoHTa CKBaXKUHbI. [poBe-
[eHbl cepun n1abopaTopHbIX UCCNeL0BaHNA U Npo6-
Hble OMbITbl N0 MPOBepke PaboTOCNOCOOGHOCTN CUC-
TeMbl 3a()UIbTPOBOW pereHepaLmn B HaTYpPHbIX YC-
NOBUAX NPW y[aneHn octaTtkos 6ypoBoro pactsopa
n wnama 6espeareHTHbIM MeTofOoM. KOHCTpyKuma
CKBaXXMHbI, OCHALLUEHHOM 3a(n/IbTPOBOIN CUCTEMOM
pereHepauuu, 3anateHToBaHa W BK/IIOYEHA B [eil-
CTBYIOLINIA HOPMATUBHbLIN LOKYMEHT Pecny6imku
Benapycb, 4TO M0O3BONAET NPOEKTUPOBATb U COOPY-
XaTb CKBaXXUHbI HOBbIX KOHCTPYKLMIA Ha BOL03a60-
pax NoA3eMHbIX BO/.

4. Tpepnaraemass KOHCTPYKLMA BOA03ab60PHONA
CKBXWHbl C rpaBUiAHbIM (UNLTPOM OT/IMYaeTCs
MOBbILEHHON PEMOHTOMPUTOAHOCTbIO, NPOCTOTOM
N MOXET OblTb PEKOMEeHA0BaHa AN A06blun noj-
3€MHbIX BOA M3 PbIX/IbIX BOAOBMELLAKLLINX MOPOL.
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Durable wells with built-in downstream of the filter regeneration systems
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The results of the studies of the durability of 224 unserviceable wells of 11 underground water intakes of Minsk city are
presented. It is shown that the average service lifetime of the wells of typical design is 18—22 years, and the main causes
oftheir outage are sanding and residual colmatage that cannot be removed by traditional repair works within the filters. A
new design of a ground water well equipped with a system of downstream of the filter regeneration consisting of 4—5 poly-
ethylene injection tubes (piezometers) is presented. The tubes have perforations opposite the well filter and are lead out
onto the wellhead, installed in the hole clearance on the external boundary of the gravel package. Process flow schemes
of chemical and chemical free well washing are suggested. It is shown that the symmetrical arrangement of the tubes
provides for the radial directional washing flow in the gravel package at simultaneous operation of an airlift or a pump
installed in the filter column. The technology of well construction is considered. The results of field testing the system of
downstream of the filter regeneration ofa new well in the mode of hydrodynamic washing drill mud and sludge out of the
gravel package are presented. The suggested design ofa water well with a gravel filter is specified by improved repairability,
simplicity and can be recommended for underground water abstraction from soft water bearing rock.

Key words: water well, gravel filter, downstream ofthe filter regeneration, injection tube, near filter zone.
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