JlaHHbIN (haitn TpeacTaBiIeH UCKIIOUYUTEIBHO B
O3HAKOMMTEJIbHBIX LIETISX.

YBakaeMbIi yuTaTEb!

Ecnu BBl cCKOMUpyeTe AaHHBIN (aii,

BblI 10/KHBI HE3aAMEJIUTENBHO YAAIUTH €r0
cpasy I10CJI€ O3HAKOMJIEHUS C COAEPIKAHUEM.
Konupys u coxpansisi ero Bel npuHumaete Ha ceos
BCIKO OTBETCTBEHHOCTb, COIJIACHO JIEMCTBYIOLIEMY
MEX/1YHapOAHOMY 3aKOHO/IATEJIbCTRY .

Bce aBTopckue npaBa Ha JaHHbBINA (aii
COXPAHSIOTCS 3a MPaBOOOIaAaTEIEM.

JIro00oe KoMMepUYeCKOe U MHOE UCTIOJIb30BAHUE
KpOME IPEABAPUTEIBHOTO O3HAKOMJIICHUS
3aMpPELICHO.

[TyOnukanus JAaHHOTO IOKYMEHTA He MPeCIeayeT
HUKAKOM KOMMEPYECKOU BbIroipl. Ho Takue
JTOKYMEHTBI CIOCOOCTBYIOT OBICTpEHILIEMY
po(heCCUOHAIBHOMY U IYXOBHOMY POCTY
qUTATEJIeH U ABJISIOTCS PEKJIaMON OyMa)KHBIX
U3JAHUM TaKUX JOKYMEHTOB.



YK 628.112.4
AHAJNU3 10JT0BEYHOCTH B0/103200PHBIX CKBAKHUH I'. MUHCKA
Maructpant leiiko A. M., kana. TexH. Hayk MBameukun B. B., unx. Xomogunckas H. B.,
nHx. Makaposa 2. A.

benopycckuii HaMOHANBHBIM TEXHUYECKUA YHUBEPCUTET

[lenbio CTaTUCTHUECKOTO aHaiu3a paboThl CKBAXHUH SIBJSETCS BBISBICHUS TEX HJIM MHBIX
(GakTOpOB WM 3aKOHOMEPHOCTEH, BKIIOYAIOIIUX T€OJIOTHYECKOE CTPOEHHE, KOHCTPYKIUIO
¢ubTpa, THAPOXMMUYECKHIA COCTAB MOA3EMHBIX BOJ, PEKUM IKCIUTyaTallud, KOTOPHIE BIUSIOT C
Pa3IMYHOM CTENEeHbIO HHTEHCUBHOCTU Ha MPOJOKUTEIBHOCTh UX PAaOOTHI.

Jlis  OLIEHKH JIOJITOBEYHOCTH ObUTM TPOAHAIM3UPOBAHbl JUKBUIUPOBAHHBIE U
JeicTByIONME CKBXXUHBI 11-TH Bo103a060poB . MuHcka. 13 604 ckBakuH, mpoOypeHHbIX ¢ 1932
I' 10 HACTOSAIIETO BpeMEHH, 224 CUUTAIOTCS MOJHOCTHIO BBIICAIINMHU U3 CTPOsi, ocTaiabHble 380
CKBaXWH - necTByrommmu. M3 380 nelictByromux, 337 CKBaXUH MOABEPTaIUCh PEMOHTY.
Cpennuii ux Bo3pacT paBHseTcs 25,3 roga, MaKCUMalbHBIH - 70 JIET U MUHUMAJIBHBIA - 6 JIET.
Ocranbuble 43 ckBaXUHBI paboTaroT 6e3 pemonTa. Cpeauuii ux Bo3pact 14,5 roga, MUHUMAaTbHBIN
-5 et u MakcuManbHbIl - 42 TOAA.

B xadecTBe OCHOBHOI'O KpUTEpPUs MPOJOLKUTEIEHOCTH PadOThl CKBAXXHUH NMPUHSITA CPEIHSSA
WX JIOJITOBEYHOCTb.

CkBaxkuHbl T. MHHCKa KalTUPYIOT BOAY U3 JIBYX BOJOHOCHBIX TOPHU30HTOB: BEPXHErO —
THETPOBCKO-COXKCKOI0 BOAHO-JIEAHUKOBOTO M HUKHETO — BEPXHENPOTEPO30MCKOI0 (OTJIOKEHHUS
BaJIAiCKON cepuM). DKCIUIYTallMOHHBIE 3amachl MOJ3EMHBIX BOJl JHEMPOBCKO-COXKCKOTO BOJHO-
JIETHUKOBOTO  BOJIOHOCHOTO TOpH30HTa Oonee yeM B 6 pa3 NPEBHIIIAIOT  3arachkl
BepXHernpoTepo3oiickoro ropuzonta [2]. [Tostomy nHa 11- T Bomozabopax ToJbKO 6% CKBa)KUH
KalTUPYIOT BOAY U3 BEPXHENPOTEPO30HCKOI0 BOJOHOCHOTO TOPU30HTA.

Boposmemaroniye nopoasl BEPXHErO JHENPOBCKO-COKCKOIO TOPU30HTA IPEJICTaBICHbI
Pa3HO3EpPHUCTHIMH ITECKaMH, FPaBUEM, TaTbKON. ["'OpPU30HT MepeKphIBAETCS COKCKUMU MOPEHHBIMU
OTJIO)KCHUSIMH, A TOJACTHJIAETCS THEMPOBCKOW MOpPEHOW. MOIIHOCTh BOJOBMEIIAIONIUX MOPO.]
konebsercst o 15 no 45 M, u 3aneraor Ha rayomne ot 20 no 70 M. Craruyeckue ypOBHH
yCTaHaBJIMBAIOTCS Ha T1youHe ot +1,5 1o 33 M, B cpennem - 12,4 MeTpoB, a TUHAMHYECKUE — OT
4,1 M 1o 58 M, B cpeaHeM — 19,4 m.

Bo/10HOCHBIN BaJIIACKUII TEPPUTCHHBIN TOPU30HT BEPXHErO0 MPOTEPO30s MPEICTABICH
Pa3HO3EPHUCTHIMH NIECUAaHUKAMHU, B PA3JIMYHOM CTENEHH TPEIIMHOBATBIMUA U CLIEMEHTUPOBAHHBIMH,

C MPOCIIOSIMU alIEBPOIUTOB. MOIITHOCTH 3TOro ropusoHTa konebnercs ot 20 no 100 M, u 3aneraer
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Ha rryouHe ot 220 no 315 m. Cratnueckne YypOBHHM yCTaHABJIMBAIOTCSA HA ri1youHe oT 12 10 43 M, B
cpenHeM - 25,6 MeTpoB, a AuHaMuyeckue — ot 21,5 M 10 65 M, B cpeaHem — 42 m [2].

[To marepuanam YII «MwuHCKBOJOKaHA» OBUIO MPOAHAIU3UPOBAHO PACHPEICIICHUE 10
JONTOBEYHOCTH (pHiC. 1) W OTHOCHUTENBHBIM YACTOTaM 3TOro pacmpeaeneHus (puc. 2) 224
MOJTHOCTBIO BBIMIEAMIUX W3 CTPOsl CKBaXHH, TpoOypeHHbx B 1932 — 1995 rr. Kpusas
pacupeneseHrs CKBakKMH I10 JOJITOBEYHOCTH XAPAKTEPU3YETCsl KPyTOU JIEBOM U IIOJIOTOM MpaBoi
BETBSAMH, a TAK)KE HAJIMUYUEM MakcuMyMa B UHTepBaie 18-22 ner.

HaunGonee OnmM3koM K HWCTHHE OKaszajlach MOJAEIb pachpeneicHuss ramma (QyHKIIWH,
0003HaUYCHHAsI KPUBOW JIMHUEH HA pHC. 2. DTO MO3BOJBIET MPEANoaraTh HATMIUE €IMHOTO 3aKOHA
raMMma pacIpeleieHus] AOITOBEYHOCTH CKBAXKMH, YTO JAET BO3MOXKHOCTH J€JaThb IPOrHO3 MX
JOJITOBEYHOCTH.

Jis npuHATOW MOJAENH pachpeneieHHs ObUIM BBIYKCICHBI OCHOBHBIE BBIOOPOYHBIE
YHCIIOBBIE XapakTepucTHKu (Tab. 1). IIpu 3ToM ycTaHOBIEHO, YTO OCHOBHOE YHUCIIO BBIIIEAININX U3
CTpOsi CKBaXHMH HMeeT riayOmHy menee 100 M M IOJNTOBEYHOCTh WX He mpeBbimaer 20 ner,
MaKCHMAIbHOE 3HAYCHHE yAeIbHOTOo aebmta cocraBmser 40 m/am, cpemmee 18 M/aM u
MuHIManbHOE 1 M%/d-M.

OcHOBHBIE BBIOOPOYHBIE XapaKTEPUCTUKHU JIOJTOBEYHOCTH CKBaXHMH  Tabmmna 1

Onucare/ibHble CTATHCTUKH 3Ha4YeHHUs CTATHCTHK

KonunuectBo HaOM01eHUHI 224
Cpennee apudmerndeckoe 29,17
JloBepurenbHblii nHTEpBa -95% 24,23
JoBepurenpHblii naTEpBaI +95% 34,12
CpeaHee reoMeTpuuecKoe 24,25
Menuana 27,5
MuHEMYyM 5
Maxkcumym 70
Jucniepcust 277,66
CpenHee KBaApaTUUYECKOE OTKIIOHEHHE 16,66
CraHmapt 2,46
AcumMeTpus 0,728
ITorpemHocTs acCUMMETpUU 0,35
Dxcuece 0,167
[TorpemHocTs Kcuecca 0,687

CornacHo NpoaHAIM3WPOBAHHBIM JIAHHBIM, OCHOBHBIMU IPUYMHAMHU BBIXOJA U3 CTpOs
CKBOXMH SIBIISIIOTCS KOJNbMAaTallMsi W TMeckoBaHue (uiabTpoB. B pesynbrare meckoBaHUs
HaOJII0AAJICSI U3HOC HACOCHOTO 000PYIOBAHUSI.

[Ipu ananu3e 3aBUCMMOCTH MEPBOHAYAIBHOTO YIEIbHOIO AeOUTa U MPOAOIKUTEIHHOCTH
paboThl  JTMKBUIMPOBAHHBIX  CKBaXXMH, HaOmomaeTcss o0mias TEHACHUUS  yBEITUYCHUS
JI0JTOBEYHOCTH TPU BBICOKOM NEPBOHAYAILHOM YyaAEIbHOM nebute. OueBUAHO, YTO OJHOW W3

MNpUYUH OJOJTOBCYHOCTH HO,Z[O6HI>IX CKBAXXHH ABJCTCA YMCHBIICHNUC 30HbI Typ6yn1/13au1/11/1 IIOTOKAa B
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npuGUIBTPOBOM 30HE U OTCYTCTBHE CY(H(PO3MOHHOTO BBIHOCA YACTHIl. TeM caMbIM CO3JIal0TCS
ycIoBHsl OJIM3KHE K YCIOBUAM THAPOXUMHUYECKOTO paBHOBecHs [1].

Jlnist M3yyeHust B3aMMOCBSI3U JIOJITOBEYHOCTH CKBAXHH W HauOoJiee MIMPOKO MPUMEHSIEMbIX
TUTOB (UIBTPOB OBUIM MPOAHATU3UPOBAHBI MOJHOCTHIO BBILIEANINE U3 CTPOSI CKBaXKUHBI (Ipyrma

A) ¥ CKBOXHMHBI, TPOJIOJDKAIOIINE paboTaTh rmocie peMoHTa (rpynmna b) (tad:. 2).

B3anMoCBsI3b TOJTOBEYHOCTH CKBAKUH U THIIA TPUMEHSIEMOTO (QUIbTpa Tabnuma 2
I'pynna A I'pynna b
Tun ¢puastpa | n Q, Mg q, M4 - m t n Q, M/ q, mMa - m t

Min| Cp | Max |Min|Cp | Max |Min|Cp | Max Min| Cp | Max [Min| Cp | Max [Min| Cp | Max

IpoBoaounniii | 86|24 | 66| 180 | 1 [ 8 | 40 | 5 (21| 70 |68|42|82| 140 | 1 |17 | 140 |19|35| 45

IIpoBoJi0uHBIIT
crpaBuiinoii | 23|28 |67| 130 |1 (8| 20 | 5 (19| 68 |148|/17|87| 165 | 2 (24| 260 | 6 22| 37
00CBLINKOI

Cervareiit |41 51|60 127 [ 1 | 9| 20 [ 7 |26]| 60 | 8 {35|68| 100 | 2 | 7| 12 |33|43| 70

Kapxkacho-

. | 6[12|72|120 | 1 (13| 40 |6 (25| 49 | 7| -|-| - |2 |16]| 45 |18|26| 56
CTep:KHEBOM

Kapxkacho-

crepanenoii ¢ | ¢ | 151611 108 | 3 (13| 31 | 6 (30| 47 | 6 |50(85| 120 | 4 [14| 20 |20|22]| 25
IPaBUITHOM

00ChIMKOI

IleseBoii 5120138 50 | 33| 5 |5 (14| 21 |3 | - |48| - 419 | 16 |32|37| 46

[Ipumeuanue: N- uucino ckBakuH, Q- HeOUT CKBaXXWHBI; (- yACHbHBIA 1e0uT; t-
JONTOBEYHOCTh CKBAYKUH, TOJIBI;

Pe3ynpTarel aHanM3a MOKA3bIBAIOT, YTO HAUOOJBIIYIO JOJTOBEYHOCTh UMEIOT CKBAYKUHHBI,
0o00OpyIOBaHHBIE  CETYATHIMHU, IPOBOJIOYHBIMH C TpPABUHHON OOCBHIMKONM W KapKacHO -
CTEP>)KHEBBIMH C TPAaBHIHOU 0OCKIMKOHN huibTpamu. Habmrogaembie psiibl JOJITOBEYHOCTH UMEIOT B
OCHOBHOM TaMMa ¥ JIOTHOPMAaJbHBIA 3aKOHBI pacHpelelieHus C Hauboliee BEPOSITHOCTHBIMU
JOJTOBEYHOCTSIME  cooTBeTcTBeHHO (20-30) ser st ceruatbix ¢uibTpoB, (20-25) ner aus
(UITBTPOB TPOBOJIOYHBIX C TPABHUHHOM OOCBHIMKONM W KapKaCHO-CTEPKHEBBIX C TPaBHIHOU
OOCBITIKOH.

HecMoTpsi Ha MONTYYEHHYIO OTHOCHTEIHHO BBICOKYIO JOJTOBEYHOCTh CETUYATHIX (DUIIBTPOB,
ClIeIyeT UMETh B BUAY, YTO 3TH (QWIBTPHI U3 — 3a MaJbIX OTBEPCTUN CETYATOrO MOJOTHA MOTYT
paboTtaTh gonroe Bpemsi 0e3 MECKOBaHWS, HO C HU3KUMH YICIbHBIMU JIeOWTaMU. YMEHBIICHUE
MIPOU3BOJIUTEIILHOCTH CETUAThIX (DPUIBTPOB TaKKe OOBSCHSETCA M TEM, UTO OHM MMEIOT OOJIbIINe
BXOJIHbIE COMPOTUBIICHUS, OBICTPO PA3PYIIAIOTCS MO BIMSHUEM AJIEKTPOXUMUYECKON KOPPO3UU U
noj jaevictBueM arpeccuBHbIX BoOJ [3]. Takum oOpazom, NpUMEHEHHE CeTYaThix (QUIBTPOB
MOBBIIIAET CEOECTOMMOCTh J0OBIBAEMOW BOJBI U CHUXKAET 3(P(HEKTUBHOCTH HCIOIH30BAHUS

BOAOHOCHOTI'O T'OPHU30HTA.
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N3 49 ckBakuH, 000pYyI0BaHHBIX ceTYaTHIMHU (pritbTpaMu, 41 MOTHOCTHIO BBIILIN U3 CTPOS
B cpenHeM yepes 26 net, B 8 TpeboBacs peMOHT M X CpPeIHUI BO3pacT coctaBiseT 43 roaa (tadm.
2). BoceMb JAeHCTBYIOIIMX CKBaXWH, OOOpPYJOBaHHBIX CETYATBIMU (HIBTPAMH, HMMEIOT
(hakTU4YeCKUi yeabHbIi 1e0uT oT 2 710 9 M3/q-M, YTO B CPETHEM COCTABIISIET 5 M/aM.

[TpoBostounble (PHIIBTPHI  ACHCTBYIOIIMX CKBAKUH COCTOST W3 Mep(OpUpOBaHHOU TPYOBI
nuamerpoMm 12—-14 nioliMOB, ¢ NPOXOJHBIMM OTBEPCTHSIMH B KonuuecTBe OoT 656 nmo 1000 c
IMaMeTpoM oTBepcTuil 16-22 MM, cTanbHOM Hep)kaBerolel MPOBOJIOKK THAMETPOM 3 MM C IIaroM
HaMOTKH 0,5-2 MM.

N3 154 ckBakuH, 000pYIOBAaHHBIX MPOBOJOYHBIMH (PHIIBTpaMu, 86 TIOJHOCTHIO BBIIIUIA U3
CTpos B cpeaHeM yepes 21 rox, st 68 ckBakuH TpeOOBaAJICS PEMOHT IPH UX CpeiHEM Bo3pacte 35
net (Tabi. 2), u Tonbko 1 ckBakuHa paboTaer 6e3 peMoHTOB 32 roja.

[TpoBosiouHBIE ¢ TpaBHITHOW OOCHIIKOW (UIBTPHI, B HACTOSIIEEC BPEMS, MOTYyUUIN OoJee
HIMPOKOE PACIPOCTPAaHEHHE, TIOCKOIbKY HMMEIOT MPOCTYyI0 KOHCTPYKLHIO, MHHUMAaJbHbIE
TUAPABIMYECKUE CONPOTUBICHUS U BBICOKYIO KOPPO3HOHHYIO CTOMKOCTb. biaromapss xopomieit
MPOYHOCTH, 3TH (PUIBTPHI BECbMa YCTOWYMBBI MPH BOCCTAHOBJICHUM J€0MTA CKBAXUH C MOMOILBIO
KHCJIOTHBIX 00pa0O0TOK, a TaK)Ke JIEKTPOTHAPABINIECKOTO yaapa [3].

N3 213 ckBakuH, 000pyI0BaHHBIX TPOBOJOYHBIMU (DHIIBTpAMU C TPABUMHON OOCKHIMKOM, 23
MOJTHOCTBIO BBILIUIM W3 CTposi B cpeaneM depe3 19 ner, ans 148 ckBakuH TpeboBayics PEMOHT
yepe3 22 roga (tabm. 2), a 42 ckBaxuHsl padoTaioT 6e3 peMOoHTOB 13 jer.

KapkacHo — crepxHeBble GUIBTPHI [0 CPABHEHHUIO C MPOBOJOYHBIMU U CETYATBIMU UMEIOT
0O0JIBIIYI0 CKBaYKHOCTb, MTO3TOMY MEPBOHAYAIBHBIN YENbHbIN 1e0UT JTUKBUINPOBAHHBIX CKBa)KUH
C TaKUMH (UIBTPaMu cocTaBisieT 13 M/aM, a y AEMCTBYIOLIUX IIOCIE PEMOHTA U3MeEHseTcs oT 14
n0 16 M/a-um (Tabu. 2).

Cnoco6 cbGopa MaTepuaqoB BHOCHUT B TMOJIy4E€HHbIE pe3yJibTaTbl OMpPEIEICHHbII
CyOBbEKTUBU3M, IIOCKOJBKY JOCTOBepHass HWHopMalus JaeTcd MPEUMYIIECTBEHHO IO
JEeUCTBYIOIUM CKBaKMHaM. Hanbosnee OOBEKTMBHOI OIIGHKOH CleayeT CYMTaTh I10Ka3aTellb
CpeAHel J0JITOBEYHOCTH JCHCTBYIOIUX CKBAXKHH, a TAK)KE MPHUUMHBI BBIX0a CKBAKUH U3 CTPOSI.

XUMUYECKUH COCTaB MOJ3EMHBIX BOJ TaKKe BIMSET Ha JOJTOBEYHOCTh CKBaXKHH. B
pe3ynbTaTe HapylIeHUs XUMUYECKOTO0 paBHOBECHUS B MPUDUIBTPOBOI 30HE 3a CUET MOHUKEHHS
TaBJICHUS, TPOMCXOTUT AecOpOIMs CBOOOTHOW YIIEKUCIOTHl M3 MOA3eMHBIX BoA. Ilpm sTom
MHTEHCHUIIPYETCS THAPOTH3 GMKApOOHATA Kenesa, B pe3ynbTate gero Fe?* oxmcmsercs no Fe**
c oOpa3oBaHMEM THIPOKCHIA TpexBaJeHTHOTro jkene3a Fe(OH)s, OCHOBHOTO KOJIbMATHPYIOIIETO
coeauHeHus [3].

Kpome Tak Ha3piBaeMOl «CBOOOIHOW)» YIIIEKUCIOTHI, HAXOISIINECS B BUJE PACTBOPEHHOTO

B Boje raza CO; m HemuccoummpoBaHHbIX Mosiekyldl HpCOs, conepKuTcs «1omycBa3aHHas»
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yriekucinora B Buae OukapboHatHbix moHOB HCOs3, a B HEKOTOPBIX ClOydasx W «CBsS3aHHAs»
YITIEKHCIIOTA B BHE KapboHaTHBIX HoHOB COs? . B MOA3eMHBIX BOJAX CYIIECTBYET AHHAMHYCCKOS
paBHOBECHE MEXTy PasIHuHBEIMU (popMaMu yrombHoi kuciots: HCOs «—» COs” ™+ CO; + H,0
(1). U3 otoro ypaBHEHHs CIEAyeT, 4YTO JUIS TONJCPKAHHWS B PAcTBOPE OMpEACICHHON
KOHIIEHTpanuu OukapOoHaTHhIX MOHOB HCOj3 Tpebyercs, 4ToObl B BOJE MPUCYTCTBOBAJIO
COOTBETCTBYIOIIEE ATOW KOHIIEHTPALUU KOJIHYECTBO CBOOOMHOM yriekucnotrel CO; , Ha3bIBaeMOi
paBHOBECHOH yriekucioToi [4]. Eciu konrmuecTBO cBOOOTHOM YTIIEKUCIOTHI 00JIbIIEe pABHOBECHOM
KOHIICHTpAllud, TO U30BITOK CHOCOOEH BBI3BIBATH pacTBOpeHHE KkapOonara Kambmus. I[lpu
Hegocratke CO; OyAeT cyliecTBOBaTh TEHACHIUS K pacnagy 4yacTH OMKapOOHATHBIX MOHOB, T. €. K
caBury B mpaBo paBHoBecHs (1). DTO HpHBEZET K JOMOJHHTEIBHOMY obpasoBammio COsz”
KOTOpbIe OyIyT pearupoBaTh C MPUCYTCTBYIOIIMMH B MOJ3EMHBIX BOJAX KATHOHAMHU KaJbIs, C
BBIJICJICHHEM M3 PAaCTBOPA OCaJKa KapOoHaTa KaJbIlUsS B COOTBETCTBUH C YPABHEHUEM: Ca® +COs*"
— CaCOs] .

CKIJIOHHOCTB BOJIBI BBIICTISITh  OCAJOK KapOOHATa KaNbIHs WM PACTBOPSATH €ro
ompeNesieTcss HMHACKCOM HachllleHus, npenaoxkeHHsiM Jlamwxkense B 1936 rtomy. Munaekc
HACBIIICHHS PAaBHACTCS Pa3HHIIC MEXTY 3aMepeHHOM ((haKTHIECKOW) M pacueTHOH (paBHOBECHOM ),
JUTS TaHHOM THAPOXHUMHUYECKOM cucTeMsbl, Bennuraamu pH: J = pH - pH s [4].

Hns pacuera pH s M. D. AnmenbuuHbIM cocTaBieHa Homorpamma [4], B kotopoit pH
ompenensiercs Kak (GyHKuus Temieparypsl fi(t), comepxkanms kambims fo(Ca®), BenmuumHsI
wenounoctu f3 (1) u obwero conecopepxkanus fx (p): pH s = fi(t) + £,(Ca®") + f5 (1) + 4 (p).
[Tpu onpenenenunn BenuunHbl pH s, o0miee conecoaepxanue «p» IPUHUMAETCS PaBHBIM BEJTMUHUHE
CyXOT'0 OCTaTKa, ONPEAEICHHOT0 XUMHUYECKUM aHATU30M.

Ecmu pH > pH s, To Boga ckioHHaA K BbIAETICHUIO KapOoHaTa Kaiblus, a npu  pH < pH s
BOJIa CIIOCOOHA PacTBOPSATH KapOOHAT KaJIbIIUS.

Wnnekc Jlamxenbe He sBIsSETCS 00BEKTUBHBIM MMOKa3aTeleM CTaOUIbHOCTU BOJbI, TaK Kak
pa3IuYHbIe pacTBOpBI, XapaKTEpU3YIOIIUECS OJMHAKOBHIM HWHIAEKCOM JlaHkenbe, MOryT
3HAYUTENBHO OTIUYATCS M0 BEIMYMHE KUCIOTHOCTH (LIEIOYHOCTH). bojee 0ObEKTUBHYIO OILICHKY
yCIIOBHH cTaOMIBHOCTH pacTBopa aan Pusnep B 1944 rony. Unaekc crabuiabHOCTH 1O PuszHepy
omnpenensercs mo ¢popmyie: Ri = 2pHs - pH. Ycranosneno, uro npu Ri < 7,0 Boabl Bceria CKIOHHBI
K BBIJICJICHUIO KOJIbMAaTHPYIOLINX 00pa3oBaHuii [3].

CoctaB TOA3EMHBIX BOJ HCCICNOBAICS IO JAaHHBIM XHMHYECKUX aHAJU30B,
BeimoyTHsIEMBIX B YII «MuHckBogokaHan», mo 317 ckBaxuH 11—t Bomo3abopoB r. MuHCKa.
XuMuyeckuit COCTaB MO3EMHBIX BOJ  THUIPOKapOOHATHBII KaJIbIITNEBO—MAaTrHUEBBIM,

MuHepanu3auus usmensercs ot 104 1o 749 mr/m.
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Haubonee BeposTHble 3HAUYEHHUS MApaMETPOB XUMHUYECKOIO aHaINW3a, I[OJIyYeHHBIE

CTaTUCTHYECKUM METOJIOM, a TaKXe 3HaYCHHUs Toka3zareseii J u Ri, mpuBeneHs! B Tabnuie 3.

3HaveHMs NapaMeTPOB XMMUYECKOTO aHAIN3a BOJIbI Tab6mumna 3
Tapamerper KosmuectBo Cpennee Josepurensnslii | Jlopepureabnblii | Munu-|Makcn-
XMMHUYECKOro aHAIN32 .. | apudmeru-
HA0.II01eHHIT unrepsai -95% | unrepBaa +95% | mym | mym
BOJIBI Yeckoe
Fe 061, Mr/a 317 0,6098 0,5088 0,7108 0,05 | 9,95
pH 317 7,7192 7,6943 7,7442 7,15 8,4
Obmas MENChA T, 317 263,571 253,6979 273,444 104 | 749
Cyabdarsl, Mr/ia 317 13,8592 12,4362 15,2822 0,11 98
Ca, mr/a 317 55,6621 53,7794 57,5447 8 112,2
Cl, mr/n 317 13,8725 11,5071 16,2379 1,6 | 2119
OKHCISIEMOCTD, MrO,/a 317 1,1729 1,0686 1,2772 0,3 8,4
IMoka3areas Ri 317 8,0532 8,0229 8,0834 7,12 | 8,76
Hupexc Jlanxesbe 317 -0,1614 -0,1769 -0,1458 -0,65 | 0,39

Wnpexkc Haceimenus J B u3ydaemMod Bojae Haxoautcss B mpenenax -0,65 + +0,39,
nokasarenb PusHepa komebnercs ot 7,12 mo 8,76 (tabn. 3). Ilpu Takux 3HAYCHHSIX HHACKCA
HACBILIEHUS U MoKa3aressi PusHepa BoJibl ClIOCOOHBI KOJIBMATUPOBAaTh (GMIBTPBI U MPUPUILTPOBBIE
30Hbl CKB&)XHUH TJIABHBIM 00pa3oM COEIMHEHHSIMH >Kejle3a U B MEHBIICH CTENeHH COJIIMU
KECTKOCTH. DTO MOATBEPIKIACTCS UCCICTOBAHUSIMUA COCTaBa KOJIbMATUPYIOIINX OTJIOKEHU [5].

3nauennie pH uccrnenyemoil Boasl Haxonutcs B mpexpenax 7,15 — 8,4. B coorBercTBUU C
kinaccudukanueit B. B. IBanosa u I'. A. HeBpaeBa BoJibI SIBISIOTCS CIIA0OIIECIIOYHBIMH, TaK Kak pH
HaxoauTcd B npenenax 7,2 < pH < 8,5. Ilpu Takux 3HaueHusix pH 3akucHoe kene30 MUTPUPYET B
noHHOM (opme. IloaTomy KompMaTax (QHUIBTPOB M MPU(PHUIBTPOBBIX 30H THAPO3AKHCHIO KElle3a
ManoBeposaTeH. Ho TpexBasieHTHOE kee30 OyaeT B hopMe KOJUIOH 1A WIIH MIPEUMYIIIECTBEHHO JaKe
B BUJIE CYCII€H3HH, TOCKOJIbKY KOAryJIsIlHsl KOJUIOUJAIbHON THIPOOKUCH Kejle3a B 3aBUCUMOCTH OT
COJIEBOTO cocTaBa Boabsl mpoucxomaut npu pH = 6 — 7. Ilpomecc kompmaranuu (GUILTPOB
COCTMHEHUSMU Kelle3a Oy/eT UATH TOJIHKO B OKHUCIHUTEIHHOW OOCTAaHOBKE MPHU HAIMYUHU B BOAAX
KHCIIOpOJia, HEOOXOAMMOro Ui TMEepeBoJa HMOHA JKele3a B TPEXBAICHTHYIO ¢opMmy. Alpanus
MO/I3€MHBIX BOJI HanboJiee NHTEHCUBHO MPOUCXOUT B HEMOCPEACTBEHHOMN OJIM30CTH OT CKBa)KUHBI.
B otrnenbHBIX ciydasx OKHCIEHHE 3aKHCHOTO JKejle3a IPOUCXOIUT 3a CUeT KHUCIopoja,
COJIEpIKaIIerocsi B HE3HAYUTENbHBIX KOHIICHTpPAIUSAX B BOJE, NMpU TypOynmH3aluy IOTOKA B
rpaBuiiHOM 00CHITNIKe U huabTpe. KpoMe Toro, HaChIIIIEHHBIE KUCIOPOIOM O€3HAMOPHBIE TPYHTOBBIS

BOABI MOI'YT IIPOHHUKATh B HaHOpHBIﬁ IJI1aCT 4€pPE3 TaK HA3bIBACMBIC «THAPOrCOJOTMYCCKUE OKHA»

[3].
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Coneprkanne cyab(}aToB B MOI3EMHBIX BoJiaX u3MeHseTcs B ipeaenax ot 0,11 mo 98 mr/im.
DTO yKa3bIBaeT Ha TO, YTO BOJBI [0 OTHOLICHHUIO K Cylb(aram siBisiercs cinaboarpeccuBHoit (< 300
mr/im). Comep:kaHue B BOJAE CYNb(aATOB MPEANOIaracT BbIICICHHUS Ocaaka Ha (QUIbTpax B BUIAC
MajopacTBOpuMoro cyibdara kambiusa CaSQOy, a Takke NMpU HAIMYUU CYIb(aTpeaylHpyIOIIuX
OakTepuii emie u 00pa3oBaHuE CyIb()HUIOB Kemesa.

[Ipouecchl XMMHUYECKOTO KOJbMaTaxa, MPOUCXOMANINE B NPUQPUIBTPOBBIX 30HAX
CKBaXKHH, UHTECHCUPUIUPYIOTCS JESITEITBHOCTHIO KeIe3o-, MapraHIeBbIX u
cynbdarpenynupyromux Oakrepuid. [ pa3BuTHS 3TUX OakTepuil HEOOXOAMMO YTOOBI BEJIMYWHA
pH naxomunace B mpenenax 5,4 — 7,2, coaepkaHue xenesa Fe? JIOJDKHO HaXOAUTCS B Mpeaenax
1,6 — 12,0 wr/n. [lon3emHas Boja qoDKHA colepkaTh yriekucnoty [3]. Takum oOpazom, ycioBus
IUIE OOWTaHMS M Pa3BUTHS OaKTepHil B CKBa)XWHAX BOJ03a00pOB I'. MMHCKa SBISIOTCS BIOJHE
MIPUEMIIEMBIMH.

PacTBopeHHble B BOAE  XJOPHUIBI SIBISIFOTCS YCKOPUTEISIMH KOPPO3HH BCIIEACTBHE

paspymatoniero neiictBust xiaop uoHa (Cl) Ha 3ammrebie twieHku. CojepikaHue XJIOPHUIOB

cocrausier 1,6 — 211,9 wmr/m (tabn. 3). Ilo oTHOmIEHHMIO K XJIOpUIaM BOAAa CYHTACTCS
CpeaHearpecCuBHOM.
Huskas oxucimsemocts (0,3 — 8,4 mrOy/in) CBHACTEABCTBYET O TOM, 4YTO B BOJE

COJZIEPKUTCST HEOOIBIIIOE KOTUYECTBO OPTaHUIECKUX BEIIECTB.
Ha ocHOBaHMHM CTAaTHCTHYECKOTO aHalW3a CKBAXHH T. MMHCKa MOXHO CHeJaTh
CIICAYIOIINE BHIBOIBIL:
1. OCHOBHBIMU TTPUYMHAMHU CHIDKEHHSI JIOJITOBEYHOCTH CKBAYKUH SIBIISTFOTCS XMMHUYECKHUN
KOJIbMATaX H TIECKOBAHUE CKBA)XMH, BCJICJCTBUE HAPYIICHHUS TUAPOXUMUYIECKOTO
paBHOBECHSI, EATEIBLHOCTH OAKTEPUil U HECOOTIOACHMS PEXKIMa IKCILTyaTaI[|H.
2. Haubonee s>¢hdexTuBHBIM CITOCOOOM OOPHOBI ¢ XMMHUYECKUM KOJIBMATAXKEM SIBIISICTCS
COOpPY)KEHHE CKBXHH C BRICOKUMH MTEPBOHAYAIBHBIMH yJEIbHBIMA 1EONTaMU.
3. OCHOBHBIM CPEICTBOM OOPHOBI C IECKOBAaHNEM CKBAKHH SIBIISICTCS TPaBHITHASI OOCHITIKA
(GUIBTPOB COOTBETCTBYIOLIUX TOJIIIHMHBI M TPAHYJIOMETPUUECKOTO COCTaBA.
4. OCHOBHBIM KOJIBMAaTHUPYIOIIUM COEJAMHEHUEM (UIBTPOB M NPHPHUIBTPOBBIX 30H
SBISICTCS THUAPOKCHA TpexBalieHTHOro kene3a Fe(OH)s, wm npyrue kene3zocomaeprxanine

COCIMHCHUSI.
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PEDOEPAT

CratucTu4ecKkuil aHaIu3 MPOJODKUTEIIBHOCTH paboThl CKBaKMH U (DaKTOPOB, BIMSIOIINX HA UX

crapenne. //llleiiko A. M., UBameukun B. B., Xonoaunckas H. B., Makaposa 3. A.

CraTbst TOCBSIIIEHA CTAaTUCTHUYECKOMY aHAIU3y paboThl CKBaXUH 11-TH KpYIMHBIX
B0J103a00poB T. MuHCKa, a TaKke pacCMOTPEHBI BONPOCHI  BIUSHHS THUIPOTEOJOTHYECKUX
YCIOBUH, TEPBOHAYAIBHBIX YJEJIbHBIX JE€OMTOB, THUIIOB IPUMEHSIEMBbIX QWIBTPOB H

XUMHUYECKOI'o cocraBa BOJbI HA JOJITOBECYHOCTh pa6OTBI CKBa’>XHH.

ABSTRACT

Statistical analysis of well operation longevity and factors influencing well
deterioration.// Sheiko A. M., lvashechkin V. V., Holodinskaya N. V., Makarova A. A.

Statistical analysis of well operation for 11 large scale water intakes in the Minsk city
area is given. Such well longevity factors as hydrogeological conditions, well initial specific

yield, well screen type and chemical contents of the water are examined.



