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B 6powiope paccMaTPHBAIOTCA NMPHUHHB MPO-
pbiBa BEPXHHX BOJ, NPOPHAAKTHYECKHE MEpPONpH-
ATHA NMPOTHB NPOPHIBA STHX BOI, BIHAHHE OTAEADL-
HuIX $aKTOPOB H2 MNpPONECC LEMEHTHPOBKH CKBa-
WHHE H METOAK HCMPaBJIECHHA HeyNAYHbIX LEMeHTH-

POBOK.
Bpomiopa pacCuHTaHa Ha pabOTHHKOB 6y poOBBIX
6puran.
LI wl
Penaktop I". M. laxmaaues. Texn. penakrop A. M. Yiaauii.

Monnucano k newaru 29/1X 1950 r. [leu. aucra 2,25. Ya.-uan. aucra 1,9.
dr—04112. 3akaa Ne 479/C0O31. Tupax 2500 3ks.°

Ynpasnenne mo genaM NOAMrpapuUUECKOl TPOMAWIAEHHOCTH, HAZATEAbCTB
M xEKXkHOM TOproman npu Cosete MunucTpos A3epGaiamanckodi CCP,
Tunorpadua ,KpacHwii Boctok", Baxy, yn. Asn Acaanosa, 80.



[eonoruueckne U TexHUYECKHE NPHYHHBI
00BOJHEHHSA CKBaKHH

CkBaxHHa, B KOTOPO# NpH LEMEHTHPOBKE He 3aKpHITa Bepx-
#HAA BoJa, NMPEACTaBJSET OMACHOCTh A/ BCeil paspabaTuBaeMoil
nJoMma 4, TaK KaK OHA MOXET NOCJYXHTh NPHYMHOH 06BOIHe-
HHA Bcero HepTAHOro M/1aCTa, SKCIJIOATHPYEMOro AaHHOI CKBa-
KUHOH.

BepxHne BOAH MOT'YT NPOHHKHYTb B CTBOJ HJH K 33600
CKBAaXHHH C/IEAYIOLINMH IyTAMH.

1. Uepes HeNJOTHOCTH Pe3b6OBHIX COCAHHEHHIl, BCJeACTBHE
IJIOXOr0 CBHHYMBaHHA TPY6 HAH OcCaalieHds] HX NPH CIyCKe
KOJIOHHH H 4Yepe3 C/JIOM M/ TPeIIMHY B CTE€HKaxXx TpyO6, KOTO-
pEle MOTyT 06pa3oBaThCs NPH HEPaBHOMEDHOM CIIYCKE KOJIOHHHI,
0CO6eHHO B HAKJOHHHIX CKBaXXHHAX. Takoif NPUTOK BOAA OG-
HapyXHUBaeTCs NpPH HCOLITAHHM KOJOHHH Ha repMEeTHYHOCTb. B
3TOM CJydae ONPEJEJAIT MECTO IPHTOKA BOJABI H MPOH3BOIAT
COOTBETCTBYIOIME  PEMOHTHO-H3OJALUHOHHEE pabGoTH, IOCJe
KOTOPHIX TIIOABEpPraloT KOJOHHY IOBTODHOMY HCIIHITaHHIO.

2. Tlo sarpy6HOMYy NpPOCTpPadCTBY uepes O6amMaKk KOJOHHH
B pe3y./bTaTe HapymeHHs B 3aTPyOHOM IPOCTPAHCTBE Il@JLHO-
CTH LEMEHTHOTO KOJbHA MJH HEeNOCTATOYHOrO 3aTBEpPIEHHA Le-
MeHTa., Takoil NpUTOK MOXeT OHTb 06HapyXeH IIPH HCHOHTAHHH
Ha 3aKPHITHE BOAB! H NPH HCIHTABUH rEPMETHYHOCTH KOJIOHHH.

[TyTH NPOHAKHOBEHHs HHXHHX BOA CJAeAyIOLlHe.

1. Uepea meMeHTHHH CTaKaH B KOMOHHe, BCHEACTBHE Paspy-
IIeHHS €ro B Ipolecce 3KCMIOaTalHH CKBaXHHHL.

2. Ilo sarpy6HOMYy DpOCTpPAaHCTBY uepes 6amrMak KOJIOHHBHI.

B pesyiabTaTe pacCMOTpeHHs M OGCYXJAE€HHS MATE€PHAJIOB IO
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Tabauya 1

ﬂpoueHT CKBaXHH, JaBUIHNX Ty HJAH HHYIO XHIKOCTb

Uneras Hedts Kouryp- | Hedrb ¢ Bepxuas Hedrs Husksa
C KOHTYpHOI| Has BepXHeil ¢ HUXAEH
Re(TH Bonoil Boga | BOIOK BOAA | gonoit Bona
Bce 1 cksaxun
40,54 5,40 13,50 2,70 16,20 8,16 13,5
W3 n, poTOpHEIX CKBaXHH
50 6,89 6,89 6,89 — 6,89 22,44
M3 n, TypO6HHHBIX CKBaXXHH
34,72 i 4,34 17,36 — 26,04 8,77 8,77

3aKOHYEHHHM OypeHHeM CKBAaXHHAM OJHOTO H3 TPecTOB ofbe-
AnHenua AsHedTb OLIIO YCTaHOBJEHO CJeLYIOLIee.

B tpecte 6m0 3axkoHyeHO 6ypeHMeM R CKBaXKHH, U3 HHX
n,—TypOUHHKM Cnoco60oM U n,—pOTOpHHM. B Tab.aune 1 npu-
BeJeHb JAaHHHE O KOJHYeCTBe CKBaXXHH, JaBLIHX TY WJIH HHYIO
HHUAKOCTD.

PortopHoe 6ypenue

JleTanbHblil aHa/JM3 YCJIOBHE NPOBOJKH CKBaXKMH, Mpo6ypeH-
HHX POTOPHHIM CIOCO6OM, MOKasaJ, 4YTo npu G6ypeHHM H LeMeH-
THPOBKE HX He ORJIM OCYINEeCTBJIEHH T€ OCHOBHHIE MEpOINpHSA-
THSl, KOTOpHE HeOOXOAMMH A/s INpefylpexJeHHsd IPOpHBa
BeDXHHX M HHXHHX BOJ. Tak, Hanpumep, BH B OJHOH CKBa-
XHHEe He OblIM NMPHMEHEHH HanpasJifAlolue (oHapH, O6ecnedu-
BAIOIIHE KOHIEHTPHYHOE PACIOJOXKEHHE KOJOHHHE B CTBOJE
CKBAaXXHHHI.

MeponpuaTha N0 pacCIIMpPEHHIO CTBOJAA CKBaXHHH H OYHCT-
Ke ee CTeHOK mepej CNyCKOM KOJIOHHH OT 00pasoBaBuieficss B
nponecce O6ypeHHs IVIMHHCTOH KOPKH OHUIM  OCyLeCTBJEHH
B JOJXKHOH Mepe TOJbKO B GypoBux NeNe 8 m 9.
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Heo6xoanM0O OTMETHTb, 4YTO pPEKOMEHJOBaHHble B CBOE
BpemMa (1940 r.) H. K. DBaji6akoBuM mnpaBH/a INOATOTOBKH
CTBOJIA CKBAXMHLEl Iepej NEeMEHTHPOBKOH B IOCJE€ZHHE TOIH
He cobuwjanTca. B pesyabrare 3TOro uacThl CJAyyaH HOsSBJE-
HHUsSI BEPXHHX BOJ Jaxe B IPOLECCe OCBOCHHS CKBAXKHH, TOJb-
KO 3aKOHUYEHHHIX GypeHHeM.

CHHXeHHEe NJAacTOBOrO JaBJeHHSl yCyrybaser 3TO fBJAEHHE,
4TO NOJTBEPXKIAETCA pesy. bTaTaMH 3KCIJOaTalHH BepTHKAJb-
HEIX CKBaxHH, IPOGYPEHHHX HA MOPCKOM yuyacTke Tpecra. Tak,
BCe NepBHE CKBAXKHHH BCTYINAaJH B 3KCIJIOATalUi0 6e3 uyxAaoi
BoAH. B cxBaxmHax ke, npoOypeHHHX NO3Xe IIpPH TeX Ke
reoJIOTO-TeXHUYECKUX YCJOBHAX, CTAJH NOSABAATHCA UYHKIHE
BOJHI.

Jura noaydeyusl 6oJiee yGeauTebHREIX pe3yJbTaTOB aHAJAN3a
HEOOXOZMMO CPABHHBATL Mex Ay co60l, BO-NIepBHX, YCIOBHA
NPOBOJKHM CKBAXHH, AABIUHX YHCTYI0 He(Tb, U CKBAXKHH, JaB-
WIMX YyXAYI0 (BEPXHIOK HJH HHXKHIOW) BOALY, H, BO-BTOPHIX,
CKBaXXHMHH, IPOBEJEeHHHE HAa ONHOWMEHHHE F'OPH30HTH, PACHOJO-
JEHHHE B OJHOHM H TOIl Y€ 4acTH CTPYKTYPH H HE HMeKInHe
60JBLIIOTO pasphBa BO BPEMEHH CJa4¥ HX B 3KCIAyaTanuio.
[Ipu stoM (hakT NOAYYEHHSA B CKBAXHHE UYKJIOU BOLBI JON-
XKeH OHTb COBepUIeHHO OeCCHOopHHIM, T. €. JOJKeH OHTbL yC-
TaHOBJICH He TOJBbKO JaHHEIMH XHMHYECKOro aHa/aH3a Npob 3Toi
BOIH, HO H NOATBEpXKJEH [ApPYTHMH, Kak, HampuMmep, MecTo-
paclosOXeHNeM CKBAXXMHH HA CTPYKTYDE, COCTOSHHEM CocCen-
HUX CKBaXHH, 3KCIIOATHPYIOWUX TOT e FOPU3OHT, THAPOre0-
JOTHUECKHUMH YCJOBHAMH INpOABJEHHS IPHTOKA BOJIH (Le6HrT,
YypOBEHb), XapaKTepoM IPOBEIEHHHX B CKBaXHHE H30/ANHOH-
HEIX paboT W pe3yJbTarTaMy, NOJYUYCHHHMH IOC/TE NPOBEACHAA
aTuX palborT.

M3 cxkBaxun, npo6yperHnix craikom [1BA-800, NeNe 1, 2 u
3, pacno/oxeHHble B KYMOJBHOH YacTH CKJAIKH, NaJH YHCTYIO
HedTh, a pasBefoyHasd ckBaxxuna Ne 4, pacrnoJoxenHass Ha 3Ha-
YHTEJbHOM pACCTOAHHA OT HUX,—He(Tb M KOHTYPHYIO BOLY.
Bce 4 CkBaXuHE, B OTHOLIEHHH NOATOTOBKH HX CTBOJA H ApY-
THX MEDONPHATHH, NPOBEACHHHX NpPH HOEMEHTHPOBKE, OJHO-
THIIHHL

Pacmmpenne ctBOJa MX NPOM3BOAMJIOCH HE NHKOOGPA3HHIM
JA0os0TOM ¢ GOKOBOII 3ampaBKOH, @ NPOMHBKOH C mpopaGOTKOH
cTBosa 93,” TpexurapouleyHuM foa0ToM. POHapHU Ha 06CagHYIO
KOJIOHHY He HaJeBajaucCcb. M eciH B aTHX CKBa)XHHaX He OH.JIA
obpapyxeHa 4uyxJad BOjJa, TO 3TO OObACHAETCH, IJIaBHHM
00pa3oM, MECTOPACION0XKEHHEM MX: MOYTH BCE OHH PacIoJIO-
JKEHH B KYNOJbHOH 4YacTH CKJAAZKH. IJTO MHEHHE IOATBEp-
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XKJIAETCA M TeM OOCTOATeJbCTBOM, UTO B Da3BeJOYHOH CKBa-
wune Ne 5, KOTOpasf MO YCJAOBHAM NPOBOJKH HAYEM HE OT/IHYALT-
¢ OT YCJOBHH NPOBOJAKH JOPYTHX CKBaxmpH, ObJIa MOJyueHa
yyxjaa Boja. Heabss mpexmosarath, 4to ckBamuHa Ne & pana
YyX/yI0 BOAY NOTOMY, YTO OHA BCKDHJIA KakHe-au00 TOpH-
30HThl, HE BCKPHITHE NMpeIbAYIIHMH CKBa)XHHAMH, KaK 3TO BHI-
HO H3 TabJaAIH 2,

Ta6auya 2

N KoHeyupiii Paccrosnne oTBEpCTHI Paccronuue

. . B SKCIJIOATAHOHHOH KONORHE | or yuiHero

3aboit OT YCTh CKBAXCHHE, M OTBEPCTHA 10

CKBANMHHEL | cypawmm, 4 |— 3abos, M
BEPXHErO HHKHETO

1 638 598 601 37
2 625 588 602 23
3 625 574 587 38
4 682 657 659 23
5 627 598 602 25

[Ipo6ypeHHas Ha MoOpe CKBaxHHa N7 JaJsa YHCTYIO 0O
onpeleJeHHI0 Te0JOTMYECKOro OTAeNa TPeCTa HHIKHIOI BOIY.
dTa CKBaX{HHA HAXOJAHUTCA PAAOM CO CkBakuHoif Ne 9 u Ha pac-
crosiiu# 100 # or cxBamuHH Ne 8, naBUIMX YHCTYIO HE(Th.

Beugy orcyTcTBHA KakMXx-1n60 JaHHEIX, TPYIHO YCTa-
HOBHUTb HCTOYHHK NOCTYIIEHHS BOJN B CkBaxuHy Ne 7 (CHHE3Y
HJIH CBEpPXY), HO MOXHO NpennoJaraTb, YTO MOCKOJbKY CKBa-
XHHB, PAaCIONIOKEHHHIE DAJOM M HHXKE [0 MaJeHHIo, ajd
YACTYIO HedTh, BOZA B CKBaxuHe Ne 7 sBHO uyxaas. C meanio
H30JI0MM BOLBl B 3TOH CKBa)kMHe OHLIa NpPOM3BeNEeHAa 3aJABKa
noj jasaeHueM. B npomecce 3asnMBKH KOMIOpeCCOpPHHE TPYOH
OHJIM NMPHXBAYCHHl LIEMEHTOM, B CBS3M C YeM B HHX GHJIO IIpO-
H3BEJIEHO TOPNEIUPOBaHHe HA ray6unax 1792 n 1788 a, mocae
Yero CKBaXHHA BCTYNHJA B 3KCHJIOATaLHIO.

[Mpn paccMOTpeHHH NPHYMHH NOCTYIVIEHES B CKBAaXHUHY Ne 7
QYK AO0il BOAH HEOOX0AMMO O6GDATHTb BHHMAaHHE H3 MOMEHTHI,
XapaKTepU3yollHe II0XYI0 MOJArOTOBKY CTBOJIA CKBa)XKHHH IIe-
pel NEeMEHTHPOBKOH M HeyJ OBJETBOPHUTEAbHYIO IEMEHTHPOBKY,
NOBJeKIINe 33 COGOA MOCTYIJIEHHe B 3Ty CKBAaXUHY BOJIH,

1. Pacmupenue cTBO/IA CKBaXXHHH MHKOOOGPA3HEIM JOJOTOM
¢ GOKOBOH 3ampaBkO#l O6BLIO NMPOH3BEJEHO JHIIb B HHTEpBaje
130 # npu 3amaHHOf BhicoTe nmoabema uemenrta 400 #: daxtu-
YeCKM, N0 NOKA3aHHAM MHIWKATOpa BeCa, HMeJad MecTo He Mpo-
paboTKa, a MPOMBIBKA CTBOJIa CKBAXHHH,
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2. Tlocse cmycka KOJOHHH CKBa)XMHa TPOMHB2JaCh B Te-
yeHHe 42 yacoB (MepHOJHYECKH), YTO TAKKE MOrJI0 HMETb
JHUIIb OTPHIATE/NbHOE BJAHAHHE Ha COCTOSIHME CTEHOK CKBa-
JKHHBHI.

3. 3aquBKa B CKBaxuHe He GHIa JgoBeleHa 1o ymapa. Lle-
MEHT B KOJIOHHe pasbypuBaJjcs Ha npotsxendu 85 x# (c 1817 no
1902 x). Uro kacaercsa ckBaxud NeNe 8, 9 n 10, masBmuX yHC-
Tyl0 HedTb, TO NMOATOTOBKA CTBOJA HX NepeJ LEeMEeHTHPOBKO
H NPOLECC LEMEHTHPOBKH OBLIM IpOBeAeHH NpaBuabHO. Tak,
HanpuMep, B CckBaxuHe Ne 8, Ha OCHOBaHMM NAHHHIX HHIHKa-
TOpa Beca, NpopaboTKa CTBO/IA CKBAXHHB NHKOOGDPA3HHIM HO-
JOTOM ¢ OGOKOBOH 3anmpaBKOH MPOM3BOAH/NACE B TEUEHHE IBYX
cyTok. Ilpopa6oTka crBoJa B ckBax(HHax NeNe 9 u 10 6m11a mpo-
H3BejJeHa 0c060 TILATeJabHO, C COOJI0LEHHEM BCEX YCTAHOBJ/IEH-
HBIX IpaBHJI.

[1pn onpo6GoBaHuM HEPTEHOCHOro TrOPH3OHTA M3 CKBAXHHH
Ne 11 6n1o moayyeno 80 m Boam, OKasaBLIEHCS, IO ONpene-
JEHHI0 TeOJOTHYECKOro OTAena, HuxHed. [locie 3anuBKH nOJ
JaBJeHHEM 33MEPHThb MOJbEM LEMEHTa 3JEeKTpPOTEPMOMETPOM
He y/JaBaJoChb H3-3a BHJeJeHus rasa. [locae 3ajguBKH 1OX
JaBJe€HHEM C TOro ke 00beKkTa NOJYUHJIH YYXAYI0 BOLY, OX-
HAKO HCTOYHHK IIOCTYIJIEHHS BOZHI OCTaJCHA HEBHACHEHHEIM.
Ecian cyzntb no BpemeHHn (20 uacoB), 3aTpaueHHOMY Ha pac-
mupenre 300-MeTPOBOrO MHTEpBasta, TO MOMXHO 3aK/IOYHTD,
YTO pacluppesne He OHLIO AoOpokadecTBeHHHIM. [locae chycka
KOJIOHHH CKBa)XMHa NPOMEIBaJach B TedyeHne 12 wacos. ¥Yiapa
IpH 3a/7MBKe He OHIO.

CkBaxmada Ne 12, pacnosoxeHHas B NpPHCBOJOBOI 4YacCTH
CKJAAKH, Jana ra3. [Ipy npoBoake 3TOH CKBaAXHHH TaKxe
HUMeJ MeCTO psJ HeHOpPMaJabHOCTEeH, YXYAIUINBWHX YC/JIOBHS
npoBoakH. Hanpumep, nocste crnycka KOJOHHH NPOH3BOAUIACH
IpPOMEIBKa B TeyeHHe 16 wyacoB; ApHJIOrpaMMma paclIMpeHHs
He coxpaHujack. llement nompusacs wa 550 # Bmecto 337 .
OTcyTrcTBHE BOOH B CKBaXKHHE OOBACHAETCH, IOBHIHMOMY,
MeCTOpacnoJ/IoJKeHHeM €ee B MNPHCBONLOBOH HaCcTH CTPYKTYPHL

TypOunnoe 6ypenne

B cuay cneunduyeckux YCJAOBHH TNPOBOAKH HAK/IOHHEIX
CKBaXMH TYpOUHHHM CNOCOOOM, HEKOTOphHE H3 OCHOBHHIX
MepONpHATHI, BIXSIOIIUX HAa YAauHHN HCXOJK LEMEHTHPOBKH,—
neHTpupylomue GoHApH M paclUIMpeHHe CKBAXHH—HE IPHMEHs-
JHCh; B CBfI3H C BTHM IPHILIOCL YJAEAHTb 0c060€ BHHMaHHE
KauecTBy paCTBOpa NPH INPOBOAKE CKBAXHH, OJHAKO MpUME-
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HABILIHICSA pacTBOp OBLI HM3KOrO KauecTBa. B Takux cayuasax
HEeOOXOOHMO IPUMEHSTb PAaCTBOPHl C MHUHHMAJLHOI BOZOOTHA-
yell, JJsf 4ero XUMHYeCKyw oO6paboTKy TJAHHHCTOTO pacTBopa
HaJ0 NPOM3BOAHTH YTUJ/ICLICJOYHBIM peareHToM no metroxy Jle-
HHCOBA.

Xumpyeckass 06paGoTKa TJIHHHCTEIX pPacTBOPOB MO Hpen-
aoxenuomy I1I, M. JleHUCOBHIM METOZRY 2aK/II04aeTCH B CTEAYIO-
mewm. B memanxy o6bemom 4 #3 3acemaior 200 x2 Gyporo yras,
3aTeM 3aauBalT 80 K2 KayCTHYECKOil COAbl M NepeMEelIHBAIOT
yrorb u coly B Tedenue 10—20 muuyt. He ocranasianBas
MEeIaJKH, €e HaMOJHAIT MODPCKOIl BOLOH H mocJae Henpo-
JOJDKHTEJNbHOTO NEpPEeMeIIMBAaHHA C YXe PAaCTBOPEHHHIM OYypHIM
yraeMm 3a06paCHBAalOT B MEIIAJKy BO3AYIIHO-CYXYyI0O TJIHHY.
[IpurorosieHue Takoro pacTBOpa 3aHHMaeT oOkoJao 1,5 uaca,
IpH uyeM JOCTHraeTca Takoe OepememuBasde 6yporo yrJjs,
YTO B JaJbHeHIeM OCafKa He oOGHAPYKHMBAETCA HH B NpHEM-
HOM 4YaHe, HH B Xejobax,

Yka3zaHuuii MeTox 6H mpuMeHeH B Tpecrtax OpLKOHHKUI-
3eHedTb (B ckBaxunHax NeNe 1315, 1321 u xp.), MosoroBHedTH
(B ckBaxxuHe Ne 846), KaranoBHuHedTh (B ckBammnnax NeNe 167,
159) u gp.

Crsaxcunst, Oasuue 8epxuiow 800y. TlpuBeneM naHHHE O
HBEKOTODHIX CKBaXHHAX, MNaBLIMX BepxHiolo Boay. [lo mcrounu-
KaM uXx o6BOAHeHHs (Ha OCHOBaHMM XHMHYECKHMX aHAJHM30B) 3TH
CKBaXWHH CrpPYyNNHPOBaHb ClAeRyOmHM o6pa3oM (tabauma 3).

[1Ipn 6.M3KOM 3a/eraiMu BOJOHOCHOTO H He(MTEHOCHOTrO ro-
PH3OHTOB, KaK 9TO MMeeT MecTO B ckBamuHax NeNe 17 u 18,
BOJa BOJOHOCHOrO FOpPH30HTA NOYTH He OTJHMYAeTCS OT BOJIbI
He(pTeHOCHOro IJacTa, W HX XHUMHYECKHMH aHAJu3 HE MOXeT
MOSTOMY CJIYIKHTb JOCTaTOYHEIM OCHOBaHHEM A/ OTHECEHHsA
BOXR K UYXJOH HJAM 1iacToBOi. [losaTomy npon3seneHHas B
o6enx CKBaXKHHaX NpOBepKAa BHICOTH NOAbeMa LeMEHTa Iocje
3a/IMBKH I10J, JABJCHHEM fBJISIETCA HECOMHEHHO [OJIOXHTE/b-
HHIM 06CTOATEJbCTBOM. Takylo NMPOBepKy, NpH PacloJOXEHHH
o6bexTa 6,3 BOLOHOCHOTO TOPHU3OHTA, CJAeIyeT PEKOMEHJIO-
BaTb NIPOHM3BOAHTL BO BCeX CAyHasX, KOrja ecTb Kakoe-auGo
COMHEHHE B IPHHAJJIC)KHOCTH BOJH K NJACTOBOH MJIH 4YKLOi.

JlaHHBIE XMMHYECKOTO aHa/l{H3a BOJAH MOIYT CJAYXHTb A0-
CTaTOYHHIM OCHOBaHHEM JJfi OTHECEHHd ee K BEepXHeHl miu
HH)XHeHl JHIb B TeX CJay4asax, KOTrJa BOJA MOABJAETCH H3
FrOPM30HTa, pPAaCMOJOXKEHHOTO 3HAYHUTEJbHO BHILIE HJIH HHXKE
SKCIJIOATALHOHHOrO O00BEKTa, YTO HMEeT MeCTO B CKBAaXHHAX
NelNe 13, 14, 15 = 16.

XapaKTepHo, 4YTO OCHOBHHE [apaMeTpH, Cayxamue AIf
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Tabauya 3

Ne CKBANHHBI

Paccronunc or

9KCII0aTALHOHHOMH

yeTesl po Gawmaka
KOJIOHHbI

Hurepraa

nepgopauuH

Paccrosiune Boas-

HOrO0 ropH3OHTa
OT 9KCmaoaTauu-
OHHOTO 05 heKTa

1ieMeHTa ot 6am-

Bricota moaneMa
Maka

M

Pesyabrater nocae 3a-

JUBKH IIOJ NaBJACHHEM

14

15

16

17

18

1913

2392

1777

2205

2124

1914

1824—1829

2253—2259 !

1766—1711

2183—2186

2105—2108—
—2121

1892—1893

400

400

600

260

25

297

320

358

377

391

123

[Moabem uevenra 3a-
MepHTb He ypaaock. C TO-~
ro Xe ropH3oHTa NOAy9IH-
Au He(Tb C BepxHeil Bo-
no#H.

lMogbem nemenra 3a-
MepuTb He ymanoch. Cyr-
KH CKBAaXHHAa HaBaja YyMC-
Tyi0 HedTb, 3aT€M BeEpX-
How Boxy. CxBawHHa
npo6ypeHa BTOPHWM CTBO-
JIOM.

lMonvem uementra no
salekTporepMoMeTpy—46 .4

[lopbem nemernrta 1o
aneKTpoTepMoMeTpy— 100
». Tloayunan sBepxHION0
BOAY. 3anuiH NOBTOPHO.
Moabem ueMenTa Mo vJaex-
TpoTepmomerpy — 130 4.
IMonyuuan BepxHIOO BOLY.
BruoBs 3aiMAH H BepHY-
AHCb Ha BHIUEJexawni
TFOPH30HT,

IMoaveM ueMenta mno
aNeKTpoTepMOMeTpY — 58
#. Tlonyunnu Bed1h.

Moavem wuemedra no
sJeKTpOTEpMOMETPY — 24
x. TlpocTpeanaun B uH-
tTepBane 1886—1888 x u
NOoAY9YHAH HedTh.



kiaccupukanpi BOJA, IOJYUEHHHIX H3 3THX CKBaXHH, Pe3KO
oTJHyaloTCd JApPYyr oT apyra. Ho B aTOM ciayuae Bo3nukaer
BONpPOC, IIOYeMy BOJa, 3aJjeramomas Ha GOJbLIOM PacCTOAHHH
(400—1200 #) oT 3KCHIOATAaUMOHHOIO TOPH3OHTAa, MOr/Ia Ipo-
HHKHYTb B CKBaXHHY IIO 3aTPYGHOMY OPOCTPAHCTBY, KAaK 3TO
HMeeT MEeCTO B NepeyHCJeHHHX Bhllle CKBAaXHHAX, NPH HaJi-
Yyud B pa3pe3e CKBAXHHH APYTHX BOLOHOCHHIX TOPH3OHTOB,
Oaue pAcHOJIOXEHHHX K O0BbEKTY 3kcmaoarauuu ©u obaaja-
IOIUX HE MEHbLIMM HanopoM.

B takux cayuasx, 4ro6bl y6eAHMTLCA B TOM, 4YTO BOJA I10C-
Tynaer B CKBa)XXHHy He 4dYepe3 H3bAH KOJOHHH, 3aJHBAIOT
OOBEKT 3IKCIJIOATANWH H NPOBEPSAIOT FeépPMETHYHOCTb KOJOHHHL
CHHJXEHHEM YPOBHf.

Takue paGotbl ¥ OblIH NpoBeleHH B ckBaxuHax NeNe 15 n
16. OnHako HH B OLHOH M3 3TUX CKBAXHH He OblJO NPOH3BEAEHO
3/IeKTPOTePMOMETPHPOBAHHA. ITO MOTJ0 OB 1aTh YeTKHH
OTBET Ha BONPOC, MMeeT JIH MeCTO B AEHCTBHTE/JbHOCTH IBHU-
’)KeHHe BOAB B 3aTPYOHOM NPOCTPAHCTBE HA CTOAb foJablIOE
paccTosHue.

Heo6xonuMo OTMETHTb, UTO Te0JOrMYEcKoi cayxGoit Tpe-
cTa He OHJIO OTMeYEHO HH OJHOrO CJy4as 3aTpyGHOro JBH-
XeHHd BOJH, YCTaHOBJEHHOrO 3JeKTpoTepMoMeTpoM. Bo Bcex
3THX CKBAXXHMHaX IEMEHT OB NOXHAT Ha BeicoTy 300—400 4,
a BOJOHOCHBEIE TOPH30HTH B OOJLUIMHCTBE H3 HHX OKAa3a/JHCh
3HAYHTEJbHO BHIIE YPOBHS NOJHATASA LiEMEHTa, C/Jei0BaTeJb-
HO BO BCE€X 3THX CKBAXHHaX HeOOXODUMO OHJIO NOIHATDH
OeMeHT Ha O60JbLIYI0 BHCOTY H IEPEKPHITb BepXHHE BOJHL.
¥YBeanueHne KOJHYECTB2 EMEHTAa, 3dAKAYHBAEMOr0 B CKBAXHHY,
MOrJ0 Ccrnoco6CTBOBaTL TaKXe M O6LIeMy yCnexy neMeHTHPOB-
KM, TAK KaK OYHCTKA CTEHOK CKBAXKHHH OT TJIHHHCTOH KOPKH
H KOHTaKT MEXJAYy LEMEHTOM H CTeHKAMH CKBa)XHHHl 3aBHCAT
OT KOJIHYeCTBa I€MEHTHOrO pacTBOpa, 3aKaYMBAEMOro B CKBa-
XHHUHY.

-Crsascunet, dasutue HuiCK0 800y. OCHOBHHE NAaHHLIE N0
pPALY CKBaXHH, JABIIHX HHXXHIOIO BOLY, NPHBOAATCA B Tal-
anue 4.

M3 paccmoTpenus rabaunu 4 NpuxoauM K CJAeAYIOIHM BH-
BOJLaM.

1. Bo Bcex ckBaxuHaX NpH MNOJYyYeHHH HHXHEH BOJAH nNoC-
Je 3aJMBKH IO JaBJeHHEM HeoO6XO0AMMO NPOH3BOAMTL DpPO-
BEepPKy mojabeMa IeMeHTa 8JexTpoTepMomerpoM. Ilpu orcyrcT-
BHM yGeJHTEeJbHHX JaHHHX O NOoAbeMe IEMEHTa HeOGXOAHMO
[IPOH3BECTH DOBTOPHOE ONPOGOBaHHE NEPBOHAYANbHOTO OOBEKTa
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Tabauuya 4

Pacctonnne
OT yCTb#l

2 [ay6una chay)qum Huteppan PaGors1, npousseneHnue

; 1o 6awmmaka nocJae NoJydeHHA HHKHeH

s 3abost sKcnaoarta- | nepdopauunu BOLBL, M TOAYYERHHE

2 LLHOHHO#

© KOJNOHHBI pe3yabTaThl

2 x

19 2327 2327 2286 —2290 [Moayuuan pony. 3annamn
NOA RaBJAGHHEM. JNeKTpo-
TEpPMOMETP MOALEMA LIEMEHTa
He moka3ana. Pasbypuan ue-
MeHT o 2300,5 #, mpocrpe-
Auan anmapatoM Koaoasx-
HOrO OAHY AWpY Ha ray6une
2300,5 #. Monyunam HedTb
n BOLY.

20 1123 1123 1076—1079 Berynuaa B 3kcnaoara-
uno ¢ jge6utoM HedTH, HO
BCKOpE O6BONAHAACH HHMCHEH
Bopoil. Cnenann BO3BparT.

21 2379 2379 2350—2354 [lonyunan HedTHb M BOAY.
O6BomHHAACh, 33IHAH TOJ
LaBJIEHHEM. Onpeneaenue
noAbeMa HEMEHTa S1EKTPO-
TEePMOMETPOM He [IPOU3IBOIH-
aocb. Coenany BO3BpAT.

IKCOJ0aTalMy, a He JeJaTh BO3BPATHL HA BHUIEJEKAIIME FOpH-
30HTH, KaK 3TO HMEJO MECTO B HEKOTOPHX CKBaXHHAX.

2. B pa3BefouHHX, a TaKXeé B HEKOTODHX 3KCIJOaTamUOH-
HHX CKBAaXHMHAX B TeX CJAy4asX, KOrja >SKCIJIOATAUHOHHHMT
06beKT, Ha KOTOpHM NPOBOLHTCA CKBaXHHAa, OKAa3HBaeTCA 3a
KOHTYpOM He{TEeHOCHOCTH, CJIEAYET HO CNYCKa KOJOHHH IPOH3-
BOJUTH 3a/UBKY 336051 I@MEHTOM.

3. B skcnJoaTanmMoOHELIX CKBa)XMHax, npu OJH3KOM 3aJe-
TAHHH HUXXHHX BOJ K 3KCIVIOTAHOHHOMY OOGDBeKTY, CKBaXXHHY
HeO6XOAMMO NPOBOJUTb TakuM 006pa3oM, YTOGH HE BCKpPHIBATh
BOJOHOCHHIX TOPH3OHTOB.

Ha ocHoBaHum BCero H3/JI0XKEHHOrO BHILE MOXHO CYHTATh,
YTO OCHOBHHIMH IIDHYHHAMH NPOPHBA BEPXHHX BOX SBJAIOTCH:

1) oTcyTcTBHE pacmIMpeHHs] CKBaXMH OHKOOGPa3sHHM JO-
JIOTOM HEepejx COYCKOM KOJIOHHHI;

2) cnyck o6cafHHX KOJOHH 6e3 Hampamisiomux ¢oHapei,
9TO He O6ecneydpao CIJOMHOrQ 3amnoJHEHUA NEeMEHTOM 3a-
TpYyOGHOTO NMPOCTPAHCTBA B HamboJee OTBETCTBEHHOM MECTE;
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3) HeZOCTAaTOYHO TINATE/JbHAA MOATOTOBKA CTBOJA CKBaXH-
HH ¥ HeJ00pOKAadecTBeHHAs LEMEHTHPOBKAa, B pe3y. bTaTe uye-
ro B psfie CKBAXKHH OCTaBJeHO MHOrO L eMEHTa B 06CajHHX
Tpy6ax.

Heob6xonuMo Takixe OTMETHTbL HEAOCTATOUHO yGeaHTe/ bHOe
omnpeneJeHHE HCTOUHHMKA YYXKALIX BOJ BCJAEICTBHE HEZOOUEHKH
TEPMOMETPHYECKAX H3MEpeHHH,

BausiHne KOHCTPYKUMH CKBaXXHHBI M HH3a
3KCMN0aTaUMOHHOA KOJIOHHBI Ha MPOpPLIB BOI

CratucTHueckHe JanHHe, cob6panHne M. A. 3asankmm [1]
0 CKBaXHHAX, 3aKkoHueHHHXx Oypenuem Ha I[1K 3a 9—10 mecs-
nes 1941 r. B Tpecrax OpaxoHukuaseHedrs, Karanosuuynedptnb
n KuposHeTh, MOKa3EIBalIOT, YTO pe3y/JbTaThl ILEMEHTHPOBOK
B CKBa)XHHAX ORHOKOJOHHOH KOHCTDYKUHH 60Jee NMOJOXHTEAb-
Hel. Tax, Hanpumep, U3 22 CKBaXHH OJHOKOJIOHHOH KOHCTPYK-
OuM npud onpo6OBaHHH JanH BOAY 2 ckBaxuHH (9,1%), a n3
20 cxBaXHH ABYXKOQJOHHOH KOHCTPYKIHM—9 ckBaxuH (45%).

B HekoTOpHX H3 3THX CKBaXXHH BepXHsAfl BOJa YyacTo Mpo-
pHBaJaCh Yepe3 HEeCKOJbKO JHEeH IocJe HadaJja ee SKCIoa-
Tamup, 4TO OODBACHAIOCHL 00pa3oBaHHEM KaBepHH, IPHYHHOIL
KOTOPOH ABJA/CA BBHIHOC He(TbIO 60JBIIOr0 KOJNYECTBA NEeCKa..
HOas 60pp6n C OOMJABHEIM BHIHOCOM IIeCKa H COXpaHEHHs
CKeJeTa IJ1acTa HeoOXOAHMO NPUMEHATh TIpPaBHHHHE QHALTD:
KoHCcTpykuun Kyaumesa [2, 3).

Mpensoxennnit npod. C. M, KyneBeiM rpaBUiiHEH QHIBTD.
uMeer caenywouylo koHcTpykuuio (pur. 1). B 83/," obGcagnyio
Tpy6y 2 pauHoil 10 # KOHUEHTPHUHO BCTaBJjeHa b9/ 6ypHIb-
Has Tpy6a I ¢ BHpe3aHHHMH Kowmamu. Ha o6caznoéi TpyGe
NpOCBEPJIEHO 110 OKPYHKHOCTH 1420 oTBepcTHH JAHAMETPOM
3,6 Mx (10 pagoB mo 142 oteepcrus B kaxaom). [Liomans
orBepcTuii—136,6 cM?, uro B 1,72 pasa GoJibue cedeHus 4°
HaCOCHO-KOMIIPECCOpPHOH TPy OHI.

Ha 6ypuabHoit Tpy6e mpoceepseno 1160 orsepcTHit nnaMe-
TpOoM 3 MM C CyMMapHOH miouwaneio 82 ca?, T.e. HECKOJbKO
OpeBHlIIamefl ceteHne 4° HACOCHO-KOMIpPeCccOpHOH TPYGHL

Kak BHAHO M3 uyeprexa, HMMHHUA KOHeI (uJIbTPa, COeXHHA-
ot o6e TpyOH, HMeeT Hampasasioulyio npobky 3. Koabme-
BO€ NPOCTPAHCTBO MEKAY TPy6aMu B BepXHEM KOHUE 3aKPHTO
maiiboi 4, uMemoweil 1’ oTpepcTue s 3anoJHeHAs (HAbTPA
rpasueM. ['paBuii, mo Mepe 3ano/Henus GHJAbTPA, AOJKEH B 10~
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CTaTOYHOH CTENeHM  YILJIOTHATHCS.
DTO JIerKO JOCTHTaeTcs ynapamu o

BHEIIHIO O6CanHyio TpyoOy.
Heo6xonuman ¢paxkuus rpasus
I NpaBHAbLHOH paboOTH GHIBTPa
onpenesseTcs N0 MeToAy, NpenJo- 1
xenHomy C. M. KyaneBum. Cyu- g
HOCTb 3TOrO METOAa 3aKJIo4aeTrcss B /
caeayromeM. OxaTtauHHi TpaBuii,
cnenuasbHO JOCTABJEHHHH H3 rpa- E |
T ]

4

Y7772 7%

By —
—L o5~

i

BHHHHX KapbepoB, CHayaJa IpoceH- /7
BaeTcs uepes 3-um curo. OcraBmas- >
cd Ha CHTE€ (paKnus NPOCEHBAETCH
yepes 4-mMm CHTO. 3epHa (Ppakimuu,
npomieAIine 4Yepes MmocnenHee CH-
TO ¥ HUMeloLiHe [AwaMeTp 3,5 mn,
TLATEJbHO IIPOMBIBAIOTCA BOJAOH, IIPO-
CYUIHBAMOTCA H 3aTeM 3aCHIAIOTCH B

2480

duabTp.

O6beM ¢uabTpa, NOJAJEKAUKI
3anoJHeHno, . cocrapasier 0,147 3.
®uabpTp BMemaer 264 xz rpasus.

105/5

Crenenb yN/JOTHEHHS TPaBHA UMELT
cepbe3Hoe 3HaueHHe a1 sdpdexTHs-
HOM pa6otel ¢uabTpa. Jlabopatop-
Hpleé HCCJIeNOBaHHS IOKAa3aJH, 4TO
o6pasoBaBliuiics 3a QUALTPOM B Ha- 2 -
YaJbHHHR NepHoL paGoTH CKBAXHUHBE
mecyaHblii ,MOCT", cocToAuHil H3 60-
Jee KPYNHHEX 3epeH M/JacTOBOro fec-
Ka, B JaJjbHeliieM, C H3MEHEHHEM B
[Jjacte CTPYKTYPHHX YCJOBHH H CKO-
pocTH QHALTPAaIHOHHOrO MOTOKA, NOJ-
BEpPraercs neperpynmupoBKe, BCJIEJ-
cTBHE dero Oosee MeJKHE 3epHa
NeCcKa MOTYT BKJMHHBAaTbCA HJH IIPO-
HHKaTh B CJIO# rpasusa. JT0, B CBOIO f
ouepelb, B TMOCJACAYIOLIEM MOXET
IPHBECTH K YaCTHYHOMY 3aCOPeHmo I
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[losTomy npn 3amoJiHEHHH (HJ/IBT-
pa HyxHO ofpamars 0cofoe BHHMa-
HHe HA CTeNeHb YNJIOTHeHHS TIpaBHA.
IMTonsTHO, uTO MeJKHe ppakuHuy NJiac- ®ur. 1
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TOBOrO I1€CKa, BHHOCHMbE (HIbTPALKOHHEIM IOTOKOM, GyAyT
NPOXOAUTL Yepe3 TPaBHAHBIA C/I0H B CKBAaXHHY H OTTyJa
caMHM TIOTOKOM HedTH YBJEKaTbCsd HA NOBEPXHOCTb. [Ipu
3TOM (HJIBTP HE JONYCTHT HApPYIIGHHA cKeJeTa IJacTa. TOT
NPHHOHUI TOJNOXKEH B OCHOBY METOJAMKH mojadopa CoCTaBa rpa-
BHHHOrO (puabTpa.

[Tocae 3amoaHeHHA (HJBTPA IpaBHEM OTBEPCTHA 3aBapHBa-
IoTcq. [af npenoTBpallEeHHs IIONAJAHHA DEeMeHTa B QHJLTP
NpH IeMEHTHDOBKE CKBAXHMHH Ha paccTosHuu 3,9 M Hal nepe-
BOAZHMKOM ¢HuiabTpa B 8°/y" 06cafHOil KOJIOHHE npeIBapUTENb-
HO yCTaHaBJAMBAaercs LeMeHTHasg mnpobka. [[1f meMeHTHPOBKH
CKBAXXHHHE HaJ 3TOH HEMEHTHOH npoOKOi HpOoCBep/IHBAIOTCA
3 3aquBOuHBIX OTBepcTHs auamerpom 1!/,”. Bo u3bexanse BO3-
MOXHOMH TJIMHH3AIHHK MIOP rpaBHsl IIPH COYCKE B CKBAaXHHY (QHJIb-
Tpa NMOCJEIHHH 10 COYCKAa B CKBaXHUHY 3aJHBaeTcs HedThIO.

Bausinve pa3anyHeix ¢aKTOpPOB Ha CHAY CLUeNJdeHHS
LLleMEHTHOT0O PacTBOpa CO CTeHKaMH o6GcaiaHbiX TPyO
H nopoaoii

Hccaenosanuamu AsHHH ycranosieno, 4to riaMHACTas KOpKa,
o6pa3ylomancs Ha CTeHKaX CKBaXHHH B Ipouecce OypeHHs,
yMEHBUIAeT CHJY CLENJEeHHS Mex Iy NeMEHTHRM KaMHeM H Io-
poAol, TOBOAA 3HAYEHHE €€ B HEKOTOPHX CJAydYdsxX A0 HYyJA.
Kpome Toro, omwramm A3HHM ycranosneno, uto BO BCEX
Cy4asX MOKPHTHA NOBEPXHOCTH O06CaAHHX TPyO KaK YHUCTHM
rJWHECTHIM PAacTBOPOM, TaK M C NPAMECHIO XHMHYECKHX pea-
TEHTOB CHJA CIENJeHHS MEXIY NOBEePXHOCTbIO O6CAAHHX TPY6
H IeMEeHTHHM KaMHeM yMEeHbINIAeTCd M YTO DPH MOBHIIEHHOH
temnepatype (75—80°11) cnensenne neMeHTa C MOBEPXHOCTHIO
o6CcagHHX Tpy6 M NOpPOJOHl MeHbIIe, YeM IIPH TeMmeparype
20—-25° L1.

.[/IMHH3aIHA CTEHOK CKBAaXXMHH NPOHCXOAUT MO ABYM IpH-
YHHaM,

1. B pesyabraTe NpPOHUKHOBEHHS TJIMHHCTOIO pacTeoOpa
B NOPUCTHE NOPOAH. B 3TOM ciiyyae Ha CTeHKax CKBaXHHH
obpa3yercsl IJIOTHAad, MOYTH HeCMHBAaeMas KOpPKA.

2. lox pefictBueM LEHTPOOEWKHKWX CHJ, BO3HHKAKOIINX IpPH
BpanmieHun OypHJABHHIX TpPyO, Ha CTEHKAX CKBaXHHH OCaX-
JAIOTCA YaCTHUH TJIHMHH H BHOYpPEHHOH HOpPOAH. DTOT OCaLOK
HOCHT COBEpINEHHO HHOH XapakTep, YeM TIJHHHCTAfl KOpKa, H
noaoGeH ocaixy, KOTOPHHA 06pa3yercs HA CTEHKAX LWHUPKYAALH-
OHHHX xeJs060B. Takoit ocajok, HE3@BHCAMO OT HPOXOAHMHX
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MOpOA, MoxeT 06pa3oBaTbCA HA BCEM NPOTHAMEHHH CTBOJIA CKBa-
JKUHH, NIPH YeM TOJIIHKHA ero 3aBHCHT OT CBOHCTB TJIHHHCTO-
ro pacTBOpa M CKODOCTH €ro JABHXEHHA B KOJbIEBOM NpOCT-
paHcTBE. DTOT CTyAMeoOpasHHH 0CaIOK JErko CMHBAeTCS HpH
6o/sbIIOH CKOPOCTH JABHXEHHS NEMEHTHOTrO pacTBOpa B 3aTpy6-
HOM IIpocTpaHcTBe. [103TOMY NpH HEeMEHTHPOBKE CKBaXHH Ie-
Jecoo6pa3Ho HMeTb 6OJbHIYI0 CKOPOCTH ABHXEHHA LEMEHTHO-
ro pacTBopa B 3aTPyOHOM IIPOCTPAHCTBE.

OcafoKk Ha CTeHKaxX CKBAXHHH MOXET IOCJAYXHTb IPHYH-
HOH NpOpHBA BePXHHX BOJ B HePTAHOI 06DBEKT BcCJayuae GJH3-
KOro 3a/jieraHus BOLOHOCHHIX TOPH30HTOB, TaK KaK, HAXOAACh
MEeXJAYy CTEHKOH CKBaXHHH H NEMEHTHHM KaMHeM, 3TOT Oca-
JOK YMEHBbINIAeT CHJAY CUelJIeHHSI MEMXAY HHMH H, KDOMe TOro,
MOXeT OHTb BHIAABJEH NepenajioM JaB/eHHs, B pe3yJ/bTare
yero nyTth JJs BOAHW OyJeT OTKPHIT.

Jig yaydmeHds kayecTBa LEMEHTHDOBKH, CO3JaHHA IJIOT-
HOM M IPOYHOH CBA3M MeXJAYy LEMEHTHHM KaMHeM, I[OBepXx-
HOCTbIO 06canBbiX TPYO H CTEHKAaMH CKBAXXMHH H NpEAOTBpa-
IeHHs TEM CaMHM MPODHIBA BEPXHHX BOJ B 3KCIJIOATALOHHHIH
IJ1IaCT HeO6XOAUMEl CJAEAYIOIUHEe MEPONPHATUA,

1. YMeHbIINTL TOJIIHHY TJHHHCTOR KODKH NMyTeM YyJayuine-
HHA KayeCTBa IVIMHHCTOrO PAacTBOPa H €ro OYHCTKH OT BHIOY-
PEHHOH TOPOXH.

2. C nespio yiajleHdss CO CTEHOK CKBaMHHHEI HEMJIOTHOTO
ocajnxa, mepen CnycKoMm KOJOHHH HeOo6XOJHMO PacCIIHPATH CKBa-
HHUHY CIeIHaJbHHMH J0J0TbAMH (MHKOOGPAa3HHIME C GOKOBOI
3anpaBKofi) TOro xke Aumamerpa, kakuM 6ypujach LEMeHTHpYye-
Mafd YacTb CTBOJA CKBaXXMHE. MakcumanbHas 3pEEKTHBHOCTh
paciiMpeHHss U OYHCTKH CTBOJ/A CKBAXKHHH JOCTH[AETCA MEJJ/ICH-
HOH H paBHOMEpHOH nojayeil 10J0Td N HHTEHCHBHOH IPOMHB-
Kofl. MexaHHuecKass CKOpPOCTb pACUIMPEHHA JOMKHA OHITH HE
Bute 10—12 /4ac.

Kak ObL10 yKa3aHO BHIIE, yCleX IeMeHTHPOBKH, B OCHOB-
HOM, 3aBHCHT OT CKOPOCTH [ABH)XEHHS ILE€MEHTHOTO pacTBopa
B 3aTpy6GHOM IIPOCTPAHCTBE, YAEAbHOTO BECAa H JHHAMHYECKOro
Hanpsi:keHHs CABHra T[VIMHACTOrO M LE@MEHTHOro pacTBopoB. Tak,
Hanpumep, NpH HAAUYUH B 3aTpyCGHOM DpOCTPAHCTBE pPACT-
BOpPa, KOTOpHI MO BSI3KOCTH H yJAE€JbHOMY BECY MaJo OTJH-
4aeTcsl OT IEeMEeHTHOrO pacTBopa, BeCbMa BO3MOXHO O0OKOBOE,
CcTpyHdyaToe ABHKEHHE LEMEHTHOTO PacTBOpPA, YTO OYEHb YACTO
4 Rab.aonaercda. B 3TOoM cJayuae IeMEHTHHI pacTBOp HmOJ-
HHMaeTCs BHIIE, W 3TO CBHAETEJIbCTBYET O TOM, YTO B JaHHOM
cAyuyae Ha OTAEeJhHbIX Y4acTKaX CTBOJA CKBAXHUHH HMeeT
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MECTO HE CIJIOIIHOE 3alO0JHEHHE KOJbLEBOro CEYEHHA IeMEeHT-

HHIM DacCTBOPOM,

[Mpu Basuumu B 3aTpyGHOM HPOCTPAHCTBE HOPMAJbHOTO I'JIH-
HHCTOrO pacTBopa 00KOBOE, CTpyfiuaToe IBH)KEHHE LEMEHTHO-
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HEPOBO KOJECO.
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ro pactsopa MOMET OHTb 00b-
AICHEHO OJJHOOOKHM 9KCIEeHTpHY-
HBIM PacHoJIOXeHHeM KOJOHHLI
B CTBOJE CKBaXWHHW. B 37OM
c1ydyae NOZHHUMaplleMycsa Iue-
MEHTHOMY pacTBOpY HE yJaaercs
CABHHYTbL C MeCTa TOHKHH CJOH
TJTMHACTOTO  PAaCTBOpPa  MEXJAY
KOJIOHHOH H 6au3nexanien
cTeHkoit ckBaxuHuw., OH 0OTe-
KaeT 3TOT CJIOH, BCJAeICTBHE
yero Mexay ofcagHoit Tpy6oH
H CTEeHKOH CKBAaXHWHH OCTaeTCHA
YIAJHHEHHAA y3Kad [I0a0ca IJH-
HHCTOTO pAaCTBOpA.
Heo6Xx0onHMO OTMETHTH, YTO
METOX  IEMEeHTHPOBKH uepes
ABIpH  BHI3HBAET NOCTYNJEHHE
11I€MEHTHOT0 pacTBOpa 3a KOJNOH-
Hy CTpYSMH, 4TO TaKXe CI0co6-
CTBYeT JaJjbHEdIIeMy CTpyiua-

'TOMY JABHXXEHHIO I€EMEHTHOrO

pacTBopa NoO KOJbLieBOMY Ceye-
HHIO.

3. ,[pasnoe“ cocrosHHe
CTBOJIA CKBaYXHHEL

[TpucytcTBHe Ha CTeHkax
CKBa)XHHBEl 3HAYKTEJbHOTO CJA0A
TyCTOTO  TJIMHHCTOTO  OCajaka
ycyry6/a4eT OTMEYeHHHE BHIIE
ABJA€HNA 00pa3sOBaHHA JHH3 H
A3KIKOB H, YMEHbIIasg IONepey-
HOEe CeyeHHe KOJbIA, BEJEeT K
yBeJHYeHHIO BEHICOTH INOAbEMa.

Ilas npenoTBpalleHNs cTpy it-
4YaTOro JBHXKEHHA LE€MEHTHOTO
pactBopa, HeOOGXOIHMMO YyBeJH-
YHTb CKOpPOCTb [BHIKEHHA Ile-
MEHTHOrO0 pacTBopa B 3aTpy6-
HOM NPOCTPAHCTBE M B HHXKHEH



YacTH KOJOHHH CO3JaThb BUXpeo6pasHOe ABHKEHHE ILEMEHTHO-
TO pacTBOpa NPH BHXONE €ro W3 KOJOHHH, YTO JOCTHraeTcs
NpUMEHEHHEM KOHCTPYKUMH HH3a KOJIOHHH, IPeJNJa0XeHHOH
O. MexayMoBHM ((Hr. 2), © 1DUMEHEHHEM CIe HAIbHEX Hampas-
JIAIOUIHX KO3HPBLKOB HajJ OTBePCTHAMH. lMes yeTmpe arperara
11A-150, MO#HO cO34aTh HOCTAaTOYHO BRICOKHE CKOPOCTH JBH-
XKEHAA LUEMEHTHOro PacTBOpPa B KOJbOEBOM MPOCTPAaHCTBE, UTO
BHAHO M3 TaOJHIK D.
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HaspHefimee yBe/HU€HHE CKOPOCTH ABHXEHHS LEMEHTHOIO
pacTtBopa B 3aTpYGHOM NIPOCTPAHCTBE MOXET OHTb JOCTHTHYTO
MyTeM BKJ/IOYEHHS B IIpOLECC NPOAABKH LIEMEHTHOrO pacTBOpa
TpA3eBHX HACOCOB OypOBOLi.

M3 n3/10KEeHHOTO O4EeBHAHO, YTO INpPHMEHeHHe Jpofpokaye-
CTBEHHOrO TJIHHHCTOrO pacTBopa NpH OypeHHH, YCTaHOBKa
HanpapasoOMUX ¢GOoHaped Ha SKCNN0ATaOHOHHOH KOJIOHHE, BHICO-
Kasg CKOPOCTh ABHMEHH#A LIEeMEHTHOTO pacTBOpA NMPH IEeMEeHTa-
Xe SIBJAAIOTCA pelaouiuvMu  (PakTopamH, OGECIeYyHBAOLUUMH
ychoex UEMEHTaXa M, CJeJOBaTe]bHO, 3aKPHTHS BEPXHHX BOA.

BausiHue nmaacToBbIX BOJA Ha CBOWCTBA LEMEHTHOroO
KaMHs 3a KOJOHHOM

HEKOTOPHE CIeOHaNAUCTH NpeAno/JarawT, 4TO OJHOH H3 npu-
YUH HEYJauHhX 3aJHBOK CKBAaXXHH HABJAECTCHA BJAHAHHE IJ1ACTO-
BHIX BOJ Ha nemeHt. Ho npexae 4YeM CYIAHTb O BJ/IHAHHH
1J1aCTOBBEIX BOJ HA CBOﬁCTBa_HQMEHTHOTO KaMHSl 332 KOJIOHHO#,
479—2 R ke 5w 17
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HY)KHO PEIIHTh BONPOC, MOXET JM 2Ta BOJA NONACTh B 3aTPy6-
HOe NIPOCTPAHCTBO (3a KOJOHHY) uam HetT. P. WU. I'poasobckas
[4] mosaraer, YTO MpOCayMBaHHWE NJIACTOBOH BOIH B KHAKHIi
pacTBOp BO BpeMsl NEMEHTHPOBKH CKBAXHUHH HE JOJHHO HMETh
MeCTa, TaK KaK 3TOMY LOJIXKHO NPENATCTBOBaTh JaBJeHHEe CTO.10a
AKUJAKOCTH, HaXOAAlleHdcs B CKBaXHHE,

HHaue 06CTOHT meq0 NPH SKCMJIOATamUH — B 3TOM CJIyHae,
6.naromaps nepenajy JaBJe€HHA B CKBAaXHHE M 3a KOJOHHO,
JOXOAfAIlEMY HHOrZd OO CpaBYHTEJbHO GOJBLIOH BeJHYHHH,
3TO NMPOCaYHBAHHE BO3MCIKHO IPH yCJOBHH, €CJIH LeMEHTHPOBKa
HeyjadHa, T. €. MMeeTcs IPOCBET MEXKAY I[J1aCTOM H 3KCIJoa-
TaOHOHHOH KOJIOHHOH He 3alIO/IHEHHHHA IEeMEeHTHHIM PaCTBOPOM.
Janbrejfimee yBeauueHue (pasMBIB) 3TOTO IPOCBETA B NEPHOL
9KCILIOATALAH CKBAaXXHHhI MOXXET IIPHBECTH K MPOpPHBY BepX-
HHX BOJX.

Ho mpakTika nokaseiBaeT, 4T0 GOJBIIMHCTBO CJYYaeB HpO-
pHBa BePXHHX BOJL NPOHCXOAHT CefHdac e nocae 3aJHBKH,
KOrja HHAKAakOro nepenasa LaBJeHHS He CyLlecTByeT HJH, ec-
JH HMeeTcs, TO BHPAXAETCA HE3HAYNTEJbHOH BEJHYHUHOH., ITO
6e3ycJOBHO MOXET OnTb O0DBACHEHO HEeJAOCTaTOYHOM NOATOTOB-
KOl CTBOJIa CKBaXXWHH IlepeJ] CHyCKOM 3KCHJOATalHOHHOH KO-
JIOHHH H HeCo6JI01eHHeM HeOOXOAHMHX YC/JIOBHA B mpomecce
L eMeHTHPOBKH.

EcJau Bc/eiCTBHE YKA3aHHHX BHIIE TPHYMH NPH 3BaaHUBKe
CKBAaXHHH NPOH30HAET NMPOCAYMBAHHE BOAK B MHUAKHH IEMEHT-
HHIl pacTBOp, TO MOCJEAHHIl, BHE 33aBUCHMOCTH OT XapaKTepa
npocayHBaeMoii BOAH, OyZeT HerofeH BC/IeJCTBHE Pa3KHUIKEHHS.
Taxkum 06pa3oM B HOPMAJbHHX YCJOBHAX, T. €. NPH OTCYTCT-
BHH NpPOCAaYHBAHMA INJACTOBOH BOAL B 3aTpy6HO€ MPOCTPAHCT-
BO MOCJe 3aJUBKH HMEET MeCTO TOJbKO COMNPHKOCHOBEHUES
NMOBEPXHOCTH IEeMEHTHOro KaMHA C nJjacToBoi Boxo#i. Bompoc
O BJHSHHA IJAaCTOBEIX BOJ Ha CBOHCTBA LEMEHTHOrO0 KaMHs
nayuasica B AsHHUUW no xobuue nedrtu P. U. 'poa3sosckoir [4].
HccaenoBannamu ORJIO YCTaHOBJAEHO CJEAYIONIEe:

1) memeHT 3aTBOPeHHHII Ha Boje KC, sHauuTe/IbHO CHHXAeT
CBOIO NMPOYHOCTH;

2) conpukKOCHOBEHHe LleMeHTHOro pacTBopa ¢ Bonoit KC ne
NPENATCTBYET €ro 3aTBepieBaHHIo; Bce 06pasibl, ONYILEHHLIE
B 3Ty BOAY B XHJIKOM COCTOSIHWH, 3aTBepjJeBa/jd LOBOJBHO
NPOYHO;

3) o6pasme!, M3rOTOBJEHHKE H3 IleMeHTa 3aBoja HM. Bo-
POBCKOTO, H& TOJBKO HE YMeHbIIAalT CBOeH MPOYHOCTH MNpH
xpanesud B nsactoso#t Boge KC, a, Hao6opoT, NOBHIWIAKT Ta-
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KOBYIO, H TeM GoJsbiie, 4dem OGoJubuie 6eJHTOB H (eppHTOB
CONEPXKHT JAaHHHH 1EeMEHT;

4) o6pasin, H3rOTOBJAEHHHE H3 IIEMEHTOB HOBOPOCCHIHCKO-
ro u 3aBoja ,Kacnm®, CHHXAIOT NPOYHOCTH NPH XpPaHEHHH B
nJaactoBoii Bofe KC B ToM cayuae, ecau meMeHTH COAEepiKaaH
6oJsblIOE KOJHYECTBO aJHTOB M aJIOMHUHATOB.

Ha ocHOBaHHH H3JI0XXEHHOTO MOXHO CJesaTh CJaeayIoUulUi
BHBOA. [lJf 3aJMMBKH rAyGOKMX CKBaXHH, NOAJEKAUINX H30-
aguuu ot BoAH KC, He06X0AHMO TNPHMEHSTL LEMEHT 3aBoja
HM. BOpPOBCKOro ¢ BO3MOIKHO MEHbLLIUM COJEpPXaHHEM aJHTOB.
Jna 3aauBKH BEeray6OKHX CKBaXXHH caenyeT BHOUDATb LEMEHT
JPYTHX 3aBOJOB, HO TaKXe C BO3MOMHO MEHbUIHM COJepiKa-
HHEM aJHTOB, TAK KakK 3aBOJ HM. BOpOBCKOro He BLINyCKaeT
OEeMeHT, TOAHHH AJaA 3THX ycaoBud. [Ipn Haanuud B nJacrax
BEICOKOMHHEPAJNH30BaHHOH BOJH, BPEAHO BAHAIOILEH Ha IPOY-
HOCTb H IJIOTHOCThb LIEMEHTHOrO KaMHSl, Heo6XOAMMO mpume-
HAATb CHENHaNbHEE I€MEHTH C I'MIPaBJIHYECKHMH J1005aBKaMH.
B kauectBe rmapaBsuHuyecKoli Jg06aBKH peKOMEHAYeTCSl aHHM-
ckas nem3a (cena Aun, Apmsuckoii CCP) B koanuectse 10,
15 u 20% ot Beca cmecn. J[lofaBka mneManl A1 HerayGOKHX
CKBa)XHH JOMXKHA COCTABJAATH: K HeMeHTy 3aBoiaa ,Kacnu®—
10%, x uemeHnty 3apoxa MM. BopoBckoro—15%, a mas ray-
60KHuX CKRaXHH—B 06Goux cayuasx 20%.

BausiHne mexaHuyecKux Bo3aeicTBuit
Ha CBOHCTBA UEeMEHTHbBIX PacTBOpPOB B npolecce
CXBaTblBaHUA H TBEpIAEHHA HX

[Tlocne OKOHYAHHUS IEMEHTHPOBKH CKBAXHHLH padoTbl B Hell
BPEMEHHO IMpPEeKPallldlOTCA B OXHWIAHHH TBEDAEHHUA LEMEHTA.
JUTenbHOCTh OXKHAAHMA 33BHCUT OT Ha3HAYeHUS LeMEHTHpye-
MO# KOJIOHHHI. 3ampelieHue Kakux-au0o pa6oT, CBSA3aHHHX CO
CIIYCKOM B CKBAa)XXHHY MHCTDYMEHTa, HMeeT Leablo O0ecneyuThb
3aJUTOMY 33 KOJIOHHY LUEMEHTHOMY pacTBODY IOJHHII NOKOH B
IepBH NepHoj TBEPJACHHA U NPEIOXPaLHUTb €ro OT BO3MONX-
HHIX JHHAMHYECKUX Harpy3OK, COTpSiCeHHH, YyZapOB H3HYTPHU
KOJIOHHHI, MOTYUIHX HapyLIUTh NPOHECC TBEPACHHA 1 Te€M ca-
MEIM YXYAIIHTh M@XaHHUYECKHE CBOHCTBA UEMEHTHOTO KOJbIA,
OC/a0HTb €ro CBA3b CO CTEHKOH KOJIOHRH H CKBa)XMHH.

COBpEMEHHhIe CPOKH OXHIAHUA TBEDACHHA lNEeMEHTa 3HadH-
T€JbHO HHXKE MO CPaBHEHHIO C paHee NMPaKTHKOBAaBIIHMHCS. Ho
HECMOTpA Ha 3TO, B 6anaHce BpeMeHH, Hayuiero Ha CTpOHTE/b-
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CTBO CKBAXHHH, OHM COCTaBJAIOT NOBOJIBHO GOJBINOH IPOLEHT
H 3HAUHTEJLHO CHHXKAIOT CKOPOCTh OypeHus. [loatomy Bompoc
O BO3MOMKHOCTH COKpAalleHMsl 3TOr0 CpOKa BeCcbMa axKTyaJjeH.
JlaBopaTOpHHEIMH HCC/IE€LOBAHHAMH NPOUECCA CXBAaTHBAaHMA Ie-
MEHTa M e€ro TBepAeHHS B IIepBHIE YacChl IIOCJAE CXBATHIBAHHSA
yCTaHOBJIEHO [D], YTO 3TOT NPONECC MAET HACTOJBKO OHICTpO,
YTO CHATHE KOJOHHBl C KJHHBEB CNYCTA 24 yaca HOC/e 3aKad-
KH MEMEHTHOTO pacTBOpa He MOXKET NOBJHATbL Ha €ro TBephe-
HHMe, TaK KaK BeC KOJOHHB, HaxojafAmeica HaJX NEeMEHTHHIM
KOJbIOM, MOIVIOWIAeTCs CaMOi BepXHell 4acThblo 3TOr0 KOJAbIA,
BHICOTA KOTOPOH MOMeT OHTbL Olpexe/eHa mo gopmyJe:

L= L
1000 =d (s—p)

rie p—BeC MOroHHOTO MeTpPa MJHHH KOJOHHH, KZ;
[—nanuHa cCnyILeHHON KOJIOHHH HajJ HEMEHTHHIM CTONGOM, M;
d—HapYXHHH AMaMeTpP KOJOHH, CM;
G—CHJa CHeMJeHHd MeXAY IOBEPXHOCTbIO TPYOH U Ie-
MEHTHHM KOJbIOM, K2/cM2.

Pacuer noxa3nBaeT, YTO YaCTh LLEMEHTHOIO KO/IbIA, Y AePKHU-
BAlOIlass BeC KOJOHHB, Haxondueics Hag HeH, COCTaBJAET
3—4 M, 9TO N0 CpPaBHEHHWIO C BEICOTO#l ILEMEHTHOTO cTos6a
BeCcbMa He3HauHTeJbHO. [103TOMY MOXHO CKasaTb, 4TO yYepes
24 yaca mocse 3aKaykH IEMeHTHNTO pacTBOpa BEC KOJOHHH,
HaxXOLALENCA HAJ IEMEHTHHIM KOJbIOM, HE JEHCTBYET Ha Hee
U, CJeJ0BaTeJbHO, HE BJHAET HA NPOIECC TBEPLEHHS lLleMeHTa.

OnXHakO yJgape 3aMKOB U COTpDSCEHHE HHCTPYMEHTa IpH
pa3bypuBaHHH OeMeHTHOH Npo6KH paHee YCTAHOBJEHHHX CpO-
KOB MOTYT BHI3BaThb MNOfABJEHHME TpPeIHH B I[eMEHTe H OTCTa-
BaHHE €ro OT CTEHOK KOJOHHBI; NMO3TOMY M3 OmaCeHui Hapy-
LIATH NPOYHOCTb TBEPIEIOIEr0 LeMeHTa NPAHATO COYCKaTh
HHCTPYMEHT B 3aleMEHTHPOBAHHYIO KOJIOHHY CIOYCTA HEKOTO-
poe BpeMs IOCAe LEeMEeHTHPOBKH.

Ha ocnoBaHHM pe3y.IbTaTOB HCCJAEJOBaHHH CAeJdH BHBOJ,
YTO BpeMs OCTaHOBKHM paboT B CKBaXHHEe IOCJAE LEMEHTHPOBKH
KOJIOHH MOeT OHTh COKpaleHO A0 24 yacos, BMECTO IpPHHS-
THIX paHee 48—72 yacos.

I‘nnpaB.nm(a OEMEHTHPOBKH

Ha ocsoBauuu onmros, npoBexennuix B AsHWUM Ha na6o-
paTopHO#l ycTaHOBKe [6], BRHIIBJEHO, UTO OCHOBHHIMM (paKTOpa-
MM, BJUSIOIIHMH HAa pe3yJbTaT LEMEHTHPOBKH, SIBJIAOTCS:
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a) pasHOCTb YAEJbHBIX BECOB LIEMEHTHOrO H IVIMHUCTOTO PacTBO-
poB; 6) cTaTHYecKoe HampsXeHHe CIABHra TAMHUCTOTO pacTBO-
pa; B) pacCTOsSIHHE MeXNY CTeHKOH TpyGH M CKBaXXHHH. B pe-
3yJbTaTeé TEOPETHUECKOH pa3paGOTKM BONpPOCa YCTaHOBJIEHO,
YTO KPHTEpHEM, ONpeAensiOUIHM XapakTep NBHXKEHHS IEMEHT-
HOTO pacTBOpPa B 3aTPyOHOM INPOCTPAHCTBE, MOXET CJIYXHUThb
OTHOIIEHHE:

D=7 (u=1r)
1 ’
¥y
rae Ar—MHHMMAaJbHOE PACCTOSIHHE MEXAY CTEHKaMH CKBaXH-
Hel ¥ 00CajHHX TpYG;
Ya—7Yr—Pa3HOCTb yJe/JbHHX BECOB LEMEHTHOI'0 H TJIHMHUCTOro
pacTBopoB;
—craTnyeckoe HaOpsKEHHE CABHra TJHHHCTOrO pact-
BOpa.
OnuTt nokasniBaeT, 4TO AJAA YCHENIHOrO IpPOBeJEHHs Ipo-
11ecca LeMeHTHPOBKH BEJHYHAHA 3TOro 6e3pasMepHOro napaMer-
pa moxHa OHTb He HEXe 30.

[loaroToBka CKBay{HHbI K IHEMEHTHPOBKE
H l'lpO(pPlJlal(TH'-leCKHe MeponpHusaATUa
NPpOTHB MNpOpbiIBa BEPXHHUX BOJ

TosallHHA IEMEHTHOrO KOJbLA B CKBAXHHE CUHWTAeTCA HOp-
MaJpbHOH, KOrZa pasHOCTh MEXAY AMaMeTpOM CKBa)XHHH H Ha-
PYXKHHIM JHaMETpPOM ClyckaeMoil koJaoHHH paBHa 3%/,". Ecau
HOPMaJbHHI pPa3pe3 CKBaXXHMHBH COCTOHT M3 YCTOHYHBHIX IOPOJ,
TO 3330p MeXIy AHAaMeTPOM CKBaXHHH H HOMHHAJBHHIM JHa-
MEeTPOM KOJOHHE MOXEeT HMeTb MeHbL1YyI0 BeaHunny. Ecuu xe
B paspe3de CKBa)XMHH HMEIOTCA NOPOAH, oOO6Jajatouiue cBoficT-
BOM BHIIYYHMBaHHA, TO YKAa3aHHAss BeJHYHHA 3a30pa JOJIKHA
OnlTh COXpaHeHa.

Onnitamu, npopesensnmMd B AsHHHW no pobuue nedtn
H. A. Jlynenko [7], ycTaHOBI€HO, YTO IVIHHHCTas KOPKA Kak
HCPMAJIbHBIX, TaK H YTAXKEJEHHHX pacTBOPOB HE CMHBAeTCA
€O CTEHOK CKBAXHHH NpH NPOKAYHBAaHHH LEMEHTHOrO pacTBO-
pa B 3aTpy6HOe mpocTpaHcTBO. IloaTOMy npopa6oTKa CTBOJa
CKBaXXHHH mepen CHyCcKoM o06CafHOH KOJIOHHH KpanHe Heo6-
X0/HMa.
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C uenp0 yJAYulIEHHS KA4YeCTBa NEMEHTHPOBKH CJAEAYeT
YMeHbIATh BEeJHYHAHY 3a30pa MexAY CTEHKaMH CKBaXXHHB H
06CcafHOH KOJIOHHOH, TaK KaKk YMeHbIIEHHE 3a30pa INPUBOIUT
K YBEJHYEHHIO CKOPOCTH HBMXEHHS IEMEHTHOrO pacTBOpa B
KOJbLIEBOM CEYEeHHH, 4TO CIoco6cTByeT 60Jee NMOJHOMY 3amo.i-
HeHHI0 3aTPy6HOTO TIPOCTPAHCTBAa IE@MEHTHHIM  PaCTBOPOM
H YMEHbLIIAET BO3MOXHOCTh O6pa3s0OBaHHA ,MEPTBOI'O NMPOCTpaH-
ctBa“. [lpakTHueckH BEJHYHHA 3330pa B KaXJIOM CJayuae
onpeje/aeTcs BO3MOXHOCTBIO HOBEAEHMS OGCAMHON KOJOHHEL
JO TPOEKTHOH TIJyOHHH.

HesaBucuMo oT XapakTepa NOpOJX, CJAAralollHX paspes CKBa-
KHHH, Tepen CIYCKOM OO6GC3mHOi KOJOHHH HeoO6XOAMMO MpO-
paboTaTb CTBOJ CKBAaXHHH INHKOOOGPAasHHIM [JOJOTOM C HaBa-
PEHHHIMH KPOMKAMH HJH IIAPOII€YHHM pacmupureneM. Ouucr-
Ka CTEHOK CKBAXXHHEI OT TIJIHHHCTOH KODKHM BOCCTaHABJIHBAET
pasMepH CTBOJIA CKBAXHHH H YJYYIIAET CIENJICHde IeMEHTa
C IIOPOAOH.

[Tlepen cnyckoM 06cafzHOR KOJIOHHH CKBaXXMHY HYXKHO IPO-
MHTb A0 [O0JHO# 3aMeHH OTpabOTAHHOTO TJHHHCTOrO pPacTBO-
pa. Ilpa aTOM HYXHO NPMMEHATb TJHMHHCTHI pacTBOp, OTBE-
yawmuid Tpe6OBAHNAM TIe0JOro-TeXHu4eckoro Hapsjga. llpu
HaJHYHH Ta30-BOAONPOSABJACHHH NPOMBIBKA CKBaMHHH JOJKHa
NPOAOJAXKATECA AO IOJHOH JHKBMJALuM HX. B caydae, ecan
IPOMHBKOA HOPMaJbHHM TJHHHCTHIM pACTBOPOM HE YIAeTcs
IpPEeKPaTHTb a30-BOAONPOABACHHH, TO JAaJbHEHIIYIO NMPOMHBIBKY
cjeyeT BECTH YTAMEJNCHHBIM TJHHHCTEIM pacTBOpOM Tpebye-
MOro (B KaXJAOM OTAENbHOM cJ/ydae) yAeJbHOTO Beca.

Ecau B mpomecce MPOMEHIBKH CKBa)HHH HBabawogaercs mo-
TJOLleHHe [VIMHHCTOTO PacTBopd, TO AJS IPEKpalleHus 3TOro
SIBJEHHA MaJbHEHIIYI0O NMPOMbIBKY CJA€AYEeT BECTH CHEIHAJbHBIM
pacTBOpPOM, 06pabOTaHHLIM COOTBETCTBYIOIIUMH J00aBKaMU J1J1%
HOBHINEHHA BA3KOCTH PACTBOPA A0 TpebSyeMOl BEJHYHHEL, NpH
yeM IIPOMEIBKY B 3TOM CJydae HEOOXOAHMO IpOA0JAXaTh A0
npekpauieHusa norjomedus. Ilocie oxoHuanust cnycka obcai-
HOH KOJOHHM, Nepejs LEMEHTHPOBKON CKBaX(HHH, HEOOXOZHMO
BOCCTaHOBHTbL HUPKYJALMIO H IPOJO/IKATH €€ A0 TeX Nop, IOKd
yIeIbHHE Beca [VIMBACTOTO pPacTBOpa NpH BXOJAE M BHIXOAE
03 CKBaXHMHH OyLyT OIHHAKOBHI.

B nexoropex cayyafix, HanpHMep NpH HAJHYHH CaJIbHUKOB
B 3aTpy0OHOM [pOCTPaHCTBE, LUPKYASUUS TJAHHHCTOTO pPacTBO-
pa MOXeT HTTH He II0 BCeMY KOJbIEBOMY CEUQHHIO, a 1O OTAe/b-
HHM Y3KHM KaHa/JaM BOKPYT KOJOHHH. Bo H36exanue atoro cae-
JyeT BO BpeMsl LHDKYJSIHH 0O BO3MOXHOCTY Bpamlatbh 06Cai-
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HYIO KOJIOHHY H BpeMf OT BpPeMEHH NDUIOZHHMATL €€, YYH-
THBas NDH 3TOM YCJOBHA NPOYHOCTH MY(TOBHX CcOeJHHEHH.

Huorxa ycraHoB/ieHHass Ha OypOBO#i MOIIHOCTb HACOCHBHIX
JBHTaTenell He B COCTOAAHHH NPEOJOJETb JaBJeHHe, BO3HHKAIO-
mee B Npolecce NPOMHBIBKH. Torga TNPOMEBKY CJAeAyeT BeCTH
[eMEeHTHPOBOUHLIM arperatoM. OJHAKO C MOMEHTa CHHXEHHS
JaBJeHUs Ha [eMeHTHPOBOYHOM arperate 10 BEJHYHHH, He
NpeBHINIAKIIE!l MaKCAMaJbHOE paboyee JaB/eHHe TIpsA3eBOro
Hacoca, HeOGXOAHMO HeMeLJIeHHO mepefTH Ha NMPOMEBKY CKBa-
JKHHEL I'DS3€BBIM HACOCOM, TaK Kak NOCJAenHui, obsaanas 60/b-
O I POM3BOAUTENbHOCTBIO, CO3LaeT OOJBIIYK CKOPOCTb JABH-
JKeHHd TJAHHHCTOTO pPAcTBOpPa B KOJbIEBOM CEYEHHH M TeM
caMblM ofecneyHBaeTr Jy4IIyH OYHUCTKY 3aTPyGHOrO NPOCTPAH-
CTBa.

Jlag ychoemHOro 3akpHTHA OJ4aCTOBHIX BoJ HE06XO0IMMO,
yTo6bl Ha HHTEpBaJax 3aJeraHus IJ14CTOB KOJOHHH He COIpH-
KacaJHCh CO CTeHKaMH CKBAaX(HHH, a OHJH IOJHOCTBIO OXBaye-
Hbl LleMEHTHHIM PacTBOPOM, 4 TakKXe UYTOGH [eMEHTHOe KOJb-
U0 He HMeJO JHMH3 U SI3EKOB, 3alOJHEHHHX TIJHHHCTHM pacr-
BOpOM. /[l HCKJIIOYEHHA BO3MOXHOCTH COOOILIEHHA MEX1y
BOJASHHIM MJaCTOM H CKBAaXHHOH CBfA3b I€eMEHTHOrO KOJbIA
CO CTeHKaMH CKBaX»HHBI M KOJOHHBI JOJXHA OHTh HIJOTHOH
H MPOYHOI, a MEMEHTHOE KOJbIO AOJXKHO GHTb BOJOHENPOHH-
11aeMBIM.

Jas obecneyeHuss 5THX YCJIOBHH MOrYT OHTb peKOMEHAC-
BaHH CJelylollHe MeponpHaTus [8).

Ilo pomopromy Oyperuw

1. MakcuMa/JibHO NMOBHIIATE CKOPOCTL JBHXKEHHA LEMEHT-
HOTO pacTBopa B 3aTpy6HOM mpocTpaHcTBe (He MeHee 1,5—
2,0 m/cex). ITo MOxeT OHTb JOCTHTHYTO YMeHbIUEHHEM 3a-
30pa MeXIY CKBAaXWHOH M KOJOHHOMH, IIOBHIIEHHEM KOJIHYEeCT-
BA 3a/HBOYHHIX arperaToB NpH NpOAaBKe IEeMEHTHOro pacTBOpa
B BKJIOUeHHeM B pabOTy HacocoB OypOBOiHl BMecTe C IEMEH-
THPOBOYHHIMA arperataMd. [loBHIIEHHE CKOPOCTH IPOKaYKH
croco6¢cTByeT Kak GoJsee NOJTHOMY OXBaTy KOJOHHH I€MeHT-
HHM PacTBOPOM, TaK H oOpa3oBaHuiO GoJiee IJIOTHOro, BOJO-
HENPOHHNAEMOr0 KOJblla [EMEHTHOI'O KaMHS, TECHO CBA33HHOTO
C KOJIOHHOH W CT@HKAMH CKBAaXHHH.

2. DKcmaoaTaOHOHHYIO KOJIOHHY CHOYCKAaThb ¢ HalpaBJsMOIIH-
mu ¢onapamu kKoHcTpykmun AsHHMH no no6riue nHedpTH [9]
‘(pur. 3). donapp npencrabiaser coboit TpyOy AamHoi 40 cx
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H /IHAMETPOM, NPEBHINAIONAM IHAMETP CHYCKaeMO#H KOJIOHHH
Ha 1". Ha HapyxHy10 IIOBEDXHOCTb 3TOH TPyOHI-C 4 NPOTHBO-
IOJIOKHKIX CTOPOH NPHBAPHBAIOTCA 4 NJIAHKH ToAwMHOK 10—20
MM, CBEPX KOTOPHX IpHBapHBa-
I0TCA [NJIAHKH TOJLIMHOH 5 M,

7 i
i‘.: ;‘\ f  ®orape nmeer o6Tekaemyio hopmy,
Q; ;\ HCK/I0YAIoMYyI0 BO3MOXHOCTbL OG-
%, :§ pa3soBaHHMsL BOKPYr HEro caJbHH-
@%‘ ;\i KOB.
;\\\5 ;§: 3. donapn ROMKHH yCTaHaB-
] AN
YWY TN JHBaThCs HaA paccrosHuu He 60-
Ny’ 4
:%g ) %’ Jee 5—6 M apyr oT jpyra, a
N i YUCAO HX JOJKHO OHTH He Me-
!
1

ik

380

Hee 4. MeCTO UX YCTaHOBKH BH-
6upaeTca C TaKUM pacyeroM, 4To-
On 2 (hoHAps HAXOLHAHCh HHIKE,
a 2 BHINIE KPOBJH BOASHOTO NJa-
cTa.

4. Hapyxumii pmamerp ¢o-
Haped JOOJKEH pPaBHATLCA HO-
MHHAQJbHOMY JHaMeTPy CKBaXHH
MHHYC 2",

5. Tlpy HEeBO3MOMXKHOCTH yCTa-
HOBKH (boHapell (Korjga HOMHHa-
JbHHU JHaMeTp CKBaXHH TOJbKO
Ha 3%/, 60/blIe FHaMeTpa KOJIOHHB!)
KOJIOHHY B IpejeJiax KPOBJH KC-
NJ7102aTANHOHHOrO TOPH30HTa CO-
CTaBJAATb H3 KOPOTKHX TpyO Aau-
HOH 5—6 M. Uncao takux Tpyd

"~ noaxHo 6unTh He MeHbwe 10 (7
Tpy6 HAaJ KPOBJeH 3KCNA0aTaluoH-
HOrO rOpH30HTa KM 3 moj Heil).

6. [Ona obecneyeHusa BUXpeo6pasHoro JBUXKEHHSA LEMEHTHO-
ro pactsopa B 3aTpyGHOM NPOCTPaHCTBe HeOOGXOAHMMO IPHUIATH
LIeMEHTHOMY pacTBOPY BHHTOOOpa3HO€ [BHIKEHHE IO BHXOJEe
ero mn3 OGammaka. [as sTOro ciaejyer mnpHMEHATb KOHCTPYK-
OHI0 HA3a KOJOHHH, mpejjoxeHHyw O. MemxayMOBHIM.

7. Ilpopa6oTKy CTBOJIA CKBAXHHH CJIeAYyeT NPOH3BOIHTHL Ha
HHTepBaJe, COOTBETCTBYIOLUlEM BHCOTe NOgbeMa IEMEeHTa, 3a
HCKJIOYEHHEM CJy4yaeB, KOrjga Heo6xoAuMmo npopaboraTh Bech
CTBOJ CKBaXHHH—OT 0aliMaka npejuiyuieii KOJOHHH 1O 3a-
605 (¢ mesbio GJAromoOJYy4HOrO CHyCKa KOJIOHHH M JOBEIEHHA
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ee 10 3a60s). [Ipn 3TOM HYXHO NpPUMEHATH DHKOOOpasHoe 1o-
JOTO ¢ OOKOBOH 3anpaBKOH.

8. Ilogaya uHCTPyMeHTa NpH MPOPaGOTKE CTBO/IA CKBAXHHEL
JoJxKHA OHTh paBHOMepHOH M 6e3 mpomyckoB. MexaHuyeckas
CKOPOCThb NPH IpopaboTKe N0/xHa 6rTh He Buie 10—12 a/4ac
H CONPOBOXJATbCA MHTEHCHBHOH NPOMBIBKOH.

9. KadecrBo riMHHCTOrO pacTBOpa Ipu mpopaGOTKe LOIIKHO
06eCneynTh YHCTOTY CTBOJA CKBAaXHWHHL

10. Jla1si CMBHIBaHHSI CO CT@HOK CKBaXXHHbI TVIMHHCTO# KODKH
Heo6X0AHMO Nepea NPOKAYKOH [EMEHTHOrO pacTBOpa 3aKauaTb
B CKB2XXHHY INIPECHYIO BOAY ¢ J0OaBKOH IIEJNOYH B KOJHYECT-
e, obGecneunBawomeM 2—3% KOHLEHTDPALHIO,

11. Tlpy HaauuuM B BepXHEH 4acTH paspe3a CKBAXKHHH CHJb-
HHIX BOJOHOCHHX TOPH30HTOB HEOOXOZHMO ©OCJe OKOHYaHHS
IIeMEeHTHPOBKH CO3/aBaTh 3aTPy6GHOe AaBJEHHe.

12. B caygae 6JM3KOTO 3ajleraHAsl BEPXHHX BOJX OT KDOBJH
3KCIIIOATAUMOHHOTO OOGBEKTAa NeJecoo6pasHo INpHMEHAThH Ie-
MEHTHPOBKY IIOJ HABJIEHHEM.

13. [lpH NpOHHKHOBEHHH BEDXHHX BOJA B 3KCIJOATAIMOH-
HHA 00BbeKT CaeAyeT NyTeM 3JEKTPOMETPHUYECKHX H3MepeHHi
TOYHO ONpejeJ;HTh HCTOYHHK 3THX BOJA.

14. Tlpu BaJANYHH KAKMX-ATHOO COMHEHHA B IDHHAAJIEHHOCTH
BOJH, IPOHHKIIEH B SKCNJMOATANHOHHHIH OOGBEKT, K CBOEH HJH
yyxJof, H BO BCeX CAy4Yaax BO3BpaTa H3-3a OOGBOJHEHHA
3KCOM0ATAaHOHHOrO O0bekTa HeOo6XOAMMO INPOH3BOJUTHL IIpH
Y30JIALHOHHBIX paboTax 3aJKUBKY NOJ OaBJeHHeM M HemnpeMeH-
HO NIPOBEpATH 5JIEKTPOTEPMOMETPOM BHICOTY MOJbeMa LEMEHT-
HOTO pacTBOpa 3a KOJIOHHO.

ITo HaxaomHOMY OGypeHuro mypOuUHHLM CHOCOOOM

1. OuHncTKa CTEHOK CKBAXXHHH JO CHOYCKA 00CafHOH KOJIOH-
HH YBe/JHYHBAEeT YHCJO YAAYHHX 3aJHBOK B CMHCJE 3dKPHTHSH
BepxHUX BOZ. [loatoMy pist 60ppOH C BEDXHHMH BOAAMH HEO6-
XOJHMO M TIpH TYpPOHHHOM OypeHHH NPOH3BOAHTbL OYHCTKY
CTEHOK [0 CchmycKka o0caZHO# KOJOHHH. BBHAY OTCYTCTBHS
B HacTosllee BpeMs pacmupHTe]sl, OTBEYaloUIero TpeGOoBaHHAM
HaKJOHHOrO 6ypeHHs, Heo6X0xHMO OOpaTHTh BHHMaHHE Ha Ka-
YeCcTBO TJMHHCTOrO pacTBoOpa.

2. Beagy OTCYTCTBHS B HacCTOsINee BpeMs NpelHasHad4YeH-
HOH JJif HAKJOHHOTO O6YpEeHHS KOHCTPYKIHH HANPaBJASIOUIHMX
¢onapeit maa o6CamHOH KOJOHHH HEOOXOAUMO CIYCKaTb B
HaKJOHHYI0 CKBa)XHHy 00CagHYyl0 KOJIOHHY, COCTABJEHHYIO
H3 KOPOTKHX TPy6 AJHHOH 5—6 M.
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3. InA yMeHbINEHHs 3arpA3HEHHOCTH CTEHOK CKBaXHHH
cJeflyeT nepej NPOKAYKOH II€MEHTHOrO PacTBOpPA 3aKAauyHBATh
B CKBaXXHHY He MeHee 5 4% mpecHOi BOAH ¢ J06GaBKOH IeJO-
yd B KoJaHYecTBe, obecrneunBamwmeM 2—3% KOHUEHTPAUHMIO.
MH pekoMeHayeM 3aKauMBAThb B CKBaXXHHY NJAaCTOBHE BOAH
ropusoHToB KC mau T1K.

4. lleMEeHTHPOBKY SKCIOATALHOHHKX KOJMOHH B riay60Kux
CKBaXXMHax HeOOXOJHMMO NMPOHM3BOAHTb, Kak mpaBuao, 4—5 ar-
peraTaMi C TaKHM pPacyeToM, YTOOH CKODOCTb LEMEHTHOro
pacTBOpa B 3aTpy6HOM mnpoOCTpaHCTBe Onija He MeHee 1,5—2
M[cex.

5. B cayyae 6.u3koro sajeraHus BepXHHX BOJ OT KPOBJH
3KCIJ0ATALHORHOr0 00beKTa HAAO0 IPHUMEHATh NEMEHTHPOBKY
NOA [aBJEHHEM.

6. B oTaesbHHX c/aydYasx, IpH HaJHUHH B BepxXHell wvacTH
pa3pe3a CKBaXXHHH CHJBHRIX BOJOHOCHHX TOPH30HTOB, Hepe-
KPHBaeMHX LEeMEeHTOM, NOCJe OKOHYAHHS NEMEHTHPOBKH CJe-
JAyeT €cO31aBaTb 3aTpybHoe JAaBJjeHHe.

7. Ilpn HaIM4YHMH BHICOKOHANOPHHX BE€PXHHX BOJ HeO6GXOAH-
MO YBeJHYHTb BHCOTY HOABEMa ILEMEHTa H NePeKpPHTb 3TH
BOABl NyTeM IpUMEHEHHs ABYXCTYNEHYATOH I eMEeHTHPOBKH.

8. Ilpy NPOHHKHOBEHHH B 9KCIJIOATALIMOHHHI OOBEKT Bepx-
HEUX BOJ M3 BHOIEJEXAUIHX MJAaCTOB CJAeAyeT OlpefesaTh
HCTOYHHK STHX BOJ, MOCPEACTBOM 3/JIEKTPOMETPHUYCCKHX H3Me-
peHHun.

9. lNpn HaMMYMH KAKHX-JH60 COMHEHHH B NPHHAAJEXHOCTH
BOJbl, MPOHHKIUIEH B SKCIJIOATALHOHHHA OOBEKT, K CBOEH HJH
Yy¥JAOH, U BO BCEX CJy4dasX BO3BpATA H3-32 OGBOLHEHHS IKCIIO-
aTaLHOHHOTO 006bEKTa HEOOXO0AMMO NPOW3BOLHUTHL IPH H3OAALH-
OHHHIX paboTax 3aJHBKYy 004 JaBJeHHeM ¢ 06A3aTeabHOHA
TPOBEPKOIl BHCOTH NOZBEMA [ICMEHTA 3JEKTDOTEPMOMETPOM.

HMcnpaBnienue HeyNayHHIX 3aJMBOK

Bo Bcex cayuasx HerepMeTHYHOCTH KOJIOHHH H cTON0a Ie-
MEHTHOTrO KaMHA 33 KOJOHHOH Heo6X0AUMO Ipex e BCero ycra-
HOBHTb MECTO NPHTOKAa BOAH B KOJIOHHY H NPHHAL/IEXKHOCTb
ee K onpeaeseHHOMY BOZOHOCHOMY ropu3oHTy. Has artoro
NPHMEHAIOTCA 3/EKTPOTEPMOMETP H DE3HCTHBHMETP, Jamoliue
Haubosee spdexTHBHHE pe3y bTaTH B 60Jee KOPOTKHE CpOKH,
49eM JApyrue cnoco6u. DJeKTPOTEPMOMETPOM 3aMepsAercs TeM-
nepatypa XHUIKOCTH BHYTPH KOJOHHH. B ycJoBuax crartuuec-
KOTO COCTOSIHUSI CKBaXHHHI TEMIeparypa KHAKOCTH, HaXojid-
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meiica BHYTPH €e, JO0JIXKHA M3MEHATHCHA B COOTBETCTBHH C TE€O-
TepPMHUYECKHMM IDaJHEHTOM JAaHHOTO MECTOpOKIAeHHs!.

Bopga, nocrynawomas B KOJOHHY U3 IJacra, OyjgeT HMeTh
TeMIepaTypy BOIOHOCHOTO FOPH3OHTA, M3 KOTOPOrO OHA MOCTY-
maeT, OTJIAYHYIO OT TEMNEepartyphl KHAKOCTH B CKBaxcHHe. B
pe3yJ/bTaTe 3TOr'0 B HHTEpPBAJe NMPHTOKAa BOX B KOJIOHHE TEM-
nepatypa pacTBOpa pe3kKO H3MEHMTCHd, H BeJuuHHa ee OyIeT
3aBMCeTb OT Pa3HOCTH TEMIEePAaTyp MKHUAKOCTEH, HaxoAAmeHCs
B KOJIOHHE M IOCTYyNalolleff B Hee U3 IL1acTa. DTO H3MeHeHUE
TeMnepaTypu GyneT 3aUKCHPOBAHO H3MEpPHTEJBHO{I YACTbIO
npubopa.

B oranune oT a3/JeKTPOTEPMOMETpPA, pPE3UCTHBHMETP (HUK-
CHPYEeT H3MEHEHHE 3/EKTPONPOBOAHOCTH XHUAKOCTH HA Pas’HBIX
rayOHHax, B 3aBUCUMOCTH OT CTENEHH MHHepaau3anuu. Tou-
HOCTb OnpejejeHHs IpH NPOYUX paBHLIX YCJIOBHAX Oyner
3aBHCEThb OT PAa3HOCTH COJEPXKAHUA COJell B HHAKOCTAX, HAXO-
AAuleiics B CKBaXHHe M NOCTYNAUEH B CKBaXKHHY, U HHTEH-
CHBHOCTH IPHTOKA IMIaCTOBOH BOJHI B CKBaXKHHY.

Ilpy cHIBHEIX NPHTOKAaX BOALI MECTO Te€YH B KOJOHHE OIl-
pefenseTcd NyTeM NPOTaJKHBaHHS BepxHell IeMEHTHPOBOYHOH
npo6Kd BHYTPb KOJOHHH. [10X AaB/JeHHEeM NPOKaUYUBAEMOH XU~
KOCTH npo6ka OnyCKaeTcs BHH3, NIPOTAJKUBAas IMIMHHCTHIA pacT-
BOp (BOLY) M3 CKBaXXMHH B 3aTpy0HOE IPOCTPaHCTBO uepes
JepexkTHOe MecTO KOJOHHH., Korma mnpo6xa HpORJET MECTO
TeYH, NPOKAuMBaeMas MHUAKOCTb OyAET DPOJABJIHBATLCA B 3d-
TpyOHOE NpOCTPaHCTBO NOBepX NpPOOKHM, mNpoOka OCTAHOBUTCHA
H TOrJa MEeCTO TeUHM ONpeieauTCs H3MepEeHHeM pacCTOSHHA [0
npoOKH.

[Ipn cnabuix NpPHUTOKAX OTTapTHBAIOT CKBAXHHY H MECTO Te-
YH B KOJIOHHE ONpejensiOT [PH NOMOLIM NPOOHOH BOPOHKH
(cnenuanbHOe BeAPO C MAHXKETaMH), CIYCKaeMOH B KOJOHHY
yepe3 2—3 9Yaca [oc/J€ OTTapTHBaHUA. BHadajae BOPOHKY OCTa-
HaBJMBAIOT HA MOJOBHHE [VIYOHHH OT YCTbsi JO OTTapTaHHOrO
YDOBHAl XHIKOCTH B KOJOHHe; uepes 20—30 MHHYT ee NOAHH-
MaloT ¥ NO pe3yJbTaTaM 3amnoJHeHHd CyJAAT 06 uHTepBale
Teym: €C/M BOPOHKA 3aMOJIHHJACh, TeYb HAXOABTCA B BEDXHEM
MHTEpBaJe KOJOHHEI, BHIIE MECTa OCTAHOBKH BODOHKH; €CJIH XK€
OHa He 3al0J/HHJach, CAeAyeT Teub HCKAaTb B HHXHEM HHTEp-
Ba/ie, HHXe MeCTa OCTaHOBKH BOPOHKH.

Kpome ompenenennst mecra Tedd B KOJIOHHE, BO BCE€X Cay-
yasgx Heo6XOoguMO Ompefe/uTb HCTOYHHK BOAM, NPOHHKAIOWEH

i KOHC‘IHO. OpH YCJI0BHH, €CJH CKBAaKHHA LOJro HaxoHHuTCcA 8 CTaTHUE-
CKOM cOCTOsHHH, Peo.
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B ckBaxuHy. C 3T0#i mesanio GepyTt 06pasubl BOL HENOCpeicT-
BEHHO H3 30HH Teud (IPOOGHOII BOPOHKH) HJIH, €CJIH 3TO HEBO3-
MOJHO, C pasJHuYHHX IJIYyOHH IO CTBOJY CKBaXHHEB, NPOH3BO-
I s 9TOrO HEKOTOpOe OTTAPTEIBAHHE YPOBHA XHIKOCTH B
KOJIOHHE ¢ IeJbI0 YCHJEHHS NPHTOKA BOAH M3 maacta. [Ipoba
BOJAH C HAWOOJBIIHM COJEpKAHHEM COJell GJHMKEe BCEero pacno-
JIQJKeHd K MeCTy IPOHMKHOBEHHS BOALW B KOJOHHY. [lytem
CpaBHMBAHUA MAHHEIX XHMHMYECKOTO aHas{3a B3ATHIX 1pO6
¢ JaHHEIMH BOJOHOCHOCTH Pa3pesa, YCTaHAB/JHBAIOT HCTOYHUK
(m1acT), H3 KOTOPOro MOCTYIaeT BOJAA B CKBAXUHY.

YecrpaHeHne HerepMeTHYHOCTH KOJOHHH NPOH3BOAAT OJHHM
H3 cJelyrmux cnocobos. )

1. [lyTem mOBepTHIBAHMSA KOJOHHH, €CJAH €CTb OCHOBaHHE
Npeino/arath HErepMeTHYHOCTh KOJIOHHH B Pe3bOOBEIX CO€IH-
HeHusx. JloBepThlBaHHE KOJIOHHH HeOo0XOJAHMO HNPOHM3BOAHTH
BeChbMa OCTODOXHO BO H306€XKAHME CKPYYHBAHHA KOJOHHHE U
cprBa pe3b0OBLX coefuHeHH#. [l03TOMY IpPH NOBEPTHBAHHH
HeJsb3d IONYCKaTh YCHJHH, NPeBAHINAIOMINX YCHJAHA, NIPHMEHSB-
IIHEeCHd NPH CBUHYHBAHHU KOJOHHB JJad cnycka. [locae posep-
THBAHHS HEOOXOJHUMO KOJOHHY NPOBEPHTb HA TE€PMETHUYHOCTB.

2. IlyrteM neMeHTHPOBKH KOJIOHHH Yepe3 CHEelHanbHO Hpo-
CTpeJIeHHbIE ABIPH, €C/JIH HerepMEeTHUYHOCTh HABJSETCS pe3y/b-
TaTOM TPEUIHH B Teje TPyOHW HMJAH ec/JH JOBepThiBaHHE He JaJ0
HOJIOXHUTE/bHEX pe3yapraToB. [Ipw memeHTHPOBKE HE0HXO-
JHAMO He TOJIbKO YCTPaHUTb TeYb B KOJOHHE, HO M H30JIHpPO-
BaTb OOHAapyXeHHLIH BOAAHOH muaacT. Ilocae peMOHTHBIX paboT
cjeIyeT MOBTOPUTb HCIHTAHHE KOJOHHH Ha [€DMETHYHOCTD.

Ecan peranpHEe HCC/IeL0BaHHA He OOHApYXHJIH MeCTa NpH-
TOK2 BOJAH B KOJIOHHY, TO INOBHIIE€HHE YPOBHf XHAKOCTH B
KOJIOHHE TIpH UCOLITAHHH €€ Ha epMEeTHYHOCTb CJAeAyeT CUH-
Tarb CJEACTBHEM HErepMETHYHOCTH OaillMaKa KOJOHHH, YTO
BO3MOXHO B pe3y. bTaTe HeyZayHoH LEeMeHTHPOBKH. B stom
cJyyae MOJHOCThIO pa3lypHBAOT LEMEHTHYIO MNPOOKY B KOJIOH-
He, NPOMEIBAIOT CKBAXHHY M 3aTe€M IPOH3BOIAT Te XE HCC/Ie-
JIOBAHHs, YTO M IIPH HErepMETHYHOCTH KOJIOHHH.

ITyreM 3amMepoB pe3HCTHBUMETPOM HJH 3JIEKTPOTEPMOMET-
pOM M aHaJu3a DPOOH BOJAH, B3ATOH ¢ 3a60f, YCTaHABJAUBAIOT
HCTOUHHK IOCTYILIEHHS BOJH B CKBaXxuHy. Ilo sJekTpoTepmo-
rpaMMe M aHaJu3y B3ATHX H3 3a60d CKBaxuHbl 06pa3mos
HEeMEHT2 ONPEeLe/SAIOT KOJHYECTBO LEeMEeHTHPOBKH HHXHEeH YacTH
KOJIOHHHL.

PemonTHHEe paGOTH N0 HCHPABIGHUIO HEyIAYHOH IeMeH-
THPOBKH mnpouspogar no cnoco6y H. K. Bait6akosa [10], cyut-
HOCTh KOTOPOTIO 3aKJ/ioduaeTcs B caenyomem. [locae Toro kax
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CKBa)XMHAa B NpOIECcCe NMyCKa ee B 3KCIIOATALHUIO HIH B IIePHOT
SKCMJIOATAlMH Ha HedTh NepemJsa Ha BOALY, €f HeoOXOnu-
Mo jath mopaboraTh 2—3 OIHA C HOEJbI0 CO3LAaHHA JpeHaxa
BOJAAHOTO N/acTa HJAHM KaHaJ/Ja, 0 KOTOPOMY BOJA NPOXOLHUT IIO
3aTpy6HOMY IpOCTpPaHCTBY RO uabTpa. [lociae 3TOro CKBaxH-
Hy HeoOXOJMMO NPOMHTH BOJOH H CIHYCTHTh 0amIMak KOMIIDEeC-
COpPHHX Tpy0, KOTOPHIMH 3KCIJIOATHPOBaJNach M NPOMHIBaJIaCh
CKBAXKHHA, HHXe (DUABTPA 3KCIJNQATALUOHHOH KOJNOHHEI Ha Xe-
JaemMylo riayOuHy, B 3aBHCHUMOCTH OT TOTO, Kaxkofi KapMmaH
HYXEeH JJfi 3KCIJOATalluh H [O03BOJAET JU 9TO 3ymnd ckBa-
KHHBL

3aTeM HYXHO NMOCaJUTb KOJOHHY TPYO Ha KPEeCTOBHK (DOH-
TaHHO-KOMIIPECCOPHOH TOJIOBKH, IIOMECTHB MEX Iy HHMY IJIaH-
maiby, v 3akpenuts ux O6osraMu. [locse aToro, coeAUHHUB HJaH-
mafdy ¢ BEpPTJIIOrOM NPOMBIBOYHOH CHCTEMH IIpH NOMOLIK
rpAa3eBOro Hacoca HMJIM 3aAMBOYHOIO arperarta, HyKHO 3aKauyaTh
B CKBaMHHY >XHAKOCTb H ONPENe/HThb CTeINeHb MNOrJOUIeHHs
BOJASHOI'O MJacTa, H3 KOTOPOro BONA NMPOHHKAET B CKBaKAHY.
Ecap oxaanBaeTcsi, 4TO INOTJOUIEHHS HET HJIM OHO He3HAuH-
TeJbHO, TO CKB2XHUHY HYXXHO CHOBA NYCTHTb B 3KCILIOATANUIO
KOMIIPECCOPOM C IeJbl0 CO3NAaHHA JYUllero JpeHayka BOASHO-
TO NPHUTOKA, 4 3aTeM NOBTOPHTb TO XK€ camoe.

JloOuBIUIHCh IOTJIOUEHMA BOJASHOrO IIIacTa, HeoOXOAMMO
000py0BaTh YCThe CKBAaXHHBI COOTBETCTBYIOUIHMM 3aJHBOUHBIM
maHudoapaom (ur. 4). Ilosepx naaHmafibul 3aJIABOYHEIX TPYO
HYXHO H4BepHYTh OOBYHYIO 3aJHBOYHYI) TOJOBKY CO CTaJb-
HEIMH KpaHaMu BEICOKOTO 1aBJeHUs, a 3aTteM cob6paTh BeCh
MaHH(DOBI, KaK yKa3aHO Ha cxeMe. [las Manudoiabia HCNOMb-
3yI0TCsl TPYOH C 3aABHXKaMH 4 ¥ 5, CAYKHUBIIHE AJA ILeJei
9KCIJ0aTauuu. Ha BeTBIX, HAYIMIBX K 3a/JUBOYHLIM arperaram,
HYXHO pasMecTHTb 2 MeJHHE WM CTaJbHBE KPaHH, KaK yKa-
3aHO Ha cxeMme. BepxHusA BeTBb JOJXKHA HMETb 2 OTBETBJECHHA,
CHA6XeHHBle JNBYMS 3aZBH¥KKAMH 3 HJIH BEHTHJISMM HI0OJBYATO-
ro THOA, HO He KpaHaMU. BepxHsAsi BeTBb MXECTKOH CHUCTEeML!
IOJMXKHA OHITH COeIUHEHA C 3aTPyOHOH JHMHuMelH, Ha KOHIE KO-
TOpO#l HMeeTCAd 3aIBHXKKa 7.

J1a meMeHTHPOBKH HeOOXOAMMO HMeThb 2 arperata, U3 HHX
OJIMH IJf HENOCpeJCTBEHHOH 3a/JMBKH, a APYrodl Kak peseps-
Helf. [lepes mpomeccoM 3anHBKH HEOG6XOLUMO NPENBAPHTEAbHO
QUpeccoBaTh BeCb MaHM(POJIbI U NOABOISINHE JHHHUM K arpe-
raty IO IaBJEeHHs BHINE NpejgnoJaraeMoro npu 3aiauske. Iloc-
Jle 3TOro Iepej MPOKAYKOH IIEMEHTa €lle pa3 MPOBepPHTh CKBA-
JKHHY Ha NOIJIOIIeHHE INYTEM MPOKAYKH BOJAH B IJACT H Ha
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3TOIl OCHOBE CTPOHTH YK€ pacyeT BCeli 3aJHBKH, a 3aTeM mpH-
CTYNHTb K CaMOMy IpOIECCY.

Ilpn npoxayxe nemeHTa B 3aJUBOYHHE TPYOH Kpansl I n 2
H 3a1BHXKH 4, 5 n 7 manudoabZa OTKPHTH, a KpaH 6 H 3a-
JBHXKKH S M 8§ 3akpuiThl. [IpokauuBaeMuit B TPyOH LEMEHT BH-

b4

2-3m
[ .

dur, 4

71— 8—3aaBnakn; 9 1 10— ANHMA K 3aAMBOYHOIL
mauune; II—puabTp.

TECHSET BOAY M3 CKBaXHHH, KOTOpasf uepe3 3aABHKKY 7 CBO-
601HO BHIXOJHT uYepe3 HHXHIOI Tpy6y. Uro6m u3bexaro npo-
KAaYKH LIEMEHTHOTO PacTBOpa B KOJbLUO MeXAY 3aJIHBOUHLIMY
Tpy6aMn H KOJIOHHOH 3aIBHXKY O 3aKDHBAIOT B TOT MOMEHT,
KOrJa IO pacueTy IEeMEHT HaXOANTCH elle B 3aJHBOUHHX TPY-
6ax n He jpocrtdr OammMaxa. IDTO NMOJOKEHHE cOo3faeT Ge3omac-
HOCTb OT npuxBata Tpy®6 nementoMm. Ilocae uepekpmTHA 3a-
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JOBHXKH 5 TNPOH3BOJAAT HENOCPEACTBEHHYIO NPOIABKY IEMEeHT-
HOTO pacTBOpa 4yepe3 (PHJAbTP KOJOHHB B BOASHOM MJIacT M Ka-
HaNMH, IO KOTOPHIM BO/Ia NPOPBANACh B CKBAKHHY.

Bo Bpems npOaaBkH LieMeHTa HEOOXOZMMO CTPOTO CJACIHUTH
3a JAaBJEHHAMH Ha 3a/JHBOYHOH TrOJIOBKE M 3aTpyGHOH JHMHHH.
[To mepe mpoxoxiaeHHs LeMeHTa B IJAaCT OOGLIYHO MaBJICHHE
HapacTaeT X0 GoJbuminx BeanunH (cBuiwme 10 am). He gonyckas
9TOTO, €CJH Ja)ke pacyeTHOe KOJHYECTBO ILEeMEeHTa He NpOUJo
B mJaCT, MNPOJAaBKYy HeOOXOAHWMO MNPEKPaTHTb M NMPHUCTYIHTb
K BBIMHEBAHHIO OCTaBLIErocs B Tpy6ax IeMEeHTa.

[TponaBuB pacueTHOE KOJHMYECTBO LEMEHTAa B IJIACT H OCTa-
BHB HE3HAaYMTEJbHOE KOJHYecTBO ero B Tpybax (0,5—1 cu?)
A5l H30eXKaHHA NepeKaykH BOAH B IeMeHTHpPyeMBIH NJacT,
HY>XHO IPHCTYIOHTb K IPOMEIBKE Tpy6 crmoco6om o6paTHOU mpo-
MBIBKH. I 3TOro HEO6XOAMMO KpaHBH 2 3aKPHTh, 4 3aJBUX-
KH 5, 8 1 3 ¥ KpaH 6 OTKPHITh.

BuMEBaHHE II€MEHTa NPOHUCXOAHUT IIPU [ABJIEHHH Ha 3a/u-
BOYHOH ro/IOBKe Ha 3—5 am HMXKe KOHEYHOTrO JaBJeHHA IIpH
npojaBKe lieMeHTa B MmJaacT. J[lejsaerca 3To AJs TOro, 4ToOH,
He co3faBasg GoJBLION AENPECcCHH Ha roJIOBKEe, HIEeMEHTHHH pa-
CTBOP, NMPOAABJAEHHBIA B IVIACT H HAXOMNALIHICA TaM B KHIKOM
COCTOfiHMH, NIPH NPOMBIBKE HE BXOJAHJ OOPATHO B CKBaXHHY.
[1poMBIBKYy HEOOXONHMMO BeCTH B TEYEHHE BpPEMEHH, NOTPeGHO-
ro AJs CXBATHIBAHHSA ILEMEHTAa, M pasyMeercs, A0 OKOHYATeJ]b-
HOro BHIMLIBaHuA ero u3 Tpyo.

Heo6x0anMO OTMETHTB, 4YTO IO Mepe BHIXOAAa LEMEHTHOTO
pacTBOpa 4e€pe3 YyCTbe CKBAaXHHH JaBJCHHE HAa TOJNOBKE U B
3aTpYGHOM NIPOCTPAHCTBE HYXKHO COXPAHAThL A0 Hayajaa CXBa-
THBaHNA LEMEHTAa U JHIIb [IOC/Ae 3TOTO B TEUEHHE HECKOJb-
KAX MHHYT CHHMaThb JaBAeHHE IyTE€M OTKPHTHS 3afBHKKH 3.
3aTeM HYXHO pa3obpaTb 3aJHBOYHHIA MaHUDOJIBA M IPHCTY-
IUTb K Moabemy TpyO, HE JOXHAAACH 3aTBEpDAEHHA IEeMEHTA.
YTo6H NpOBEPHTb YXOJA LieMEHTa B BOLSHOH NJacT 4epes CyT-
KH MOC/Je 3a/dBKH CKBAXHHH HYMHO CIOYCTHTb 3/IEKTPOTEPMO-
MeTp M ONpeneNHTb MECTO HAXOXJEHHS UEeMEeHTa 3a KOJOHHOI.

B ckBaxuHax, rie ecTb ONMacHOCTb NEMEHTalHH HEePTAHOTO
nJsacTa mpm 3ajuBKe Yepe3 (UILTP, B CHIY €1a60Oro njaacroBo-
ro JaBJE€HH H JPEHAPOBaHHS €ro, CJAeAyeT INPHMEHATH 3a-
JIUBKY uY€pes JBIpH, IPOCTPeseHHble BHINE HedTAHOTO OGbex-
Ta. [lna 9TOH ImenM 3KCII0ATalHMOBHHE (uJABTP 3aChHIIaeTCH
DeCKOM, 3aTeM IIDOH3BOJMTCA HCHHTAHME Ha TepMeTHIHOCTb
H NPOCTpPeJ AHDP B MepeMbluKe MexAy HedTAHHMH O06beKTaMH,
[ocje 4Yero Ompenesasercs TNOrJIOLEHHE BOAAHOIO MNJacTa M
OpPOM3BOAHTCS 3aMMBKA YKA3aHHBIM BHINE CIOCOGOM.
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C nesnbio n3bexarb pa3bypuBaHHSA LEMEHTHOIT KOPKH, MO-
rymei o6pa3oBaThCs Ha HacCHIOHON npobke, HeOGXOAUMO MOC-
Jie BLHIMEIBAHUS OCTaBluerocs B Tpybax ueMeHTa u pasbopa
3aJMBOYHOrO MaHH(OJbJa HApacTHTb OJHY TPYOy H IPOMHTH
2-—3 m HacLIMHOK NPOOKHK, He BCKPHBas (DHJIbTPa H He co3xa-
Bas TEM CaMBIM NOTVIOIIEHHS HedTAHEIM IJIaCTOM.

[Togusie 1—2 koJeHa 3aJHBOYHHIX TPYO, HEOOXOAHUMO OCTa-
HOBHTb CKB2XXMHY Ha ABOe CYTOK AJf 3aTBEpACHHS IleMeHTa,
a 3aTeM NpONTH NPOMHBKOH A0 3a060s, BCKPHBAasg TE€M CaMHM
HehTAHOHK 06beKT. EcaH OKamercs, 4yTO IpH BCKPHITHH MHIbLTPA
Oyner uUMeTb MeCTO IOrJOILEHHE H, CIen0BaTeNbHO, C006-
[IeHHe C MJAacTOM, TO CKBaXXHHY HeOOXOJHMO NYCTHTh B 3KC-
MJ0aTALMIO, HE MOJHMUMAs 3aJHBOUHHX TPy, paHee CJAYKABIINX
A1 KOMIIPeCcCOpHOH MM (DOHTAaHHOH SKCIJOATALMH; HYKHO
TO/JbKO CIIyCTHTb IOAbeMHEIe TPYOB! M BKJYHTb BO3AYX AJd
3KCIJIOATALINH.

Ecau xe okaxercsd, 4TO IPU BCKPHITHH (DHJABTPA HOrJIOIILe-
HUA He NPOHCXOAHUT, TO HYXHO NOAHATH BCE 3aJMBOYHLIE TPY-
66l W mepecTpesuTh (GUALTP B CTapOM HHTEpBAJe, a 3aTeM yKe
MYCTHTb CKBaXUHYy B 3Kcmioaranuio. [lepectpesa pguktyercs
TEM, 4TO IIpH 3a/JMBKE Yepes BHIIE MPOCTPe/ICHHEIE IRDH 4acCTb
IeMeHTa BMECTO IOAbeMa €ro HaBepX N0 BOAAHHM KaHa/aM
BO3MOXHO [0mnajia B HedTAHOH o0OGDbEKT U 3aleMeHTHpOBaJa
bHIBTP.

[lpn paspadoTke HePTAHEIX MECTOPOXICHHH MO CHUCTeMe
,CHU3Y BBepXx“ HHUXKHHME BOJBl NPEACTaB/JSIOT (OJBIIYIO Onac-
HOCTb B CMBIC/Je OOBOJZHEHHS NPOLYKTHBHEIX FOPH3OHTOB. JTH
BOAH OOHYHO UPOABJAIOTCA B CTAPHX CKBaKHHAX, u 6opnba C
HHMH BeIeTCHd HEeJO0CTaTOYHO 3(h(hEeKTHBHO.

B tpecte OpzmxonukuA3eHe(TL NPH BO3BPATE Ha BHIIEJE-
Xamnye TOPHU3OHTH 60JBWYI Yrpo3y oOBOAHeHHA HpenCTaBJs-
0T HHXHME BOJLH, B YAaCTHOCTH BOAH VI rOpH30HTa, KOTOpHE
IPOHUKAIOT BO MHOTHX CJy4Yasx BHIIE VB TOPH30HTa, YTO
3HAYHTEJBHO 3aTpylHseT NOJydYeHHe HedTH K3 YKA3aHHBIX
TOPH3OHTOB. [l0ofiBJeHHe 3THX BOJ B CKBaXXHHAX HMEJO MeECTO,
HECMOTPSl Ha TO, YTO H3OJALHS HX BO BCEX CJAYyYasxX NPOHU3BO-
IHJacCh 3aJHMBKOH moJx pnaBieHHeM. TakuMm o06pa3oM 3a/HBKH
oA AaBjeHHeM OOBYHHIMH METOJAAMH IIPH 3aKPHTHH CHJABHBIX
HHXHUX BOJ HE JaBaJi IOJOXHUTEJABLHOIO pesy/bTaTa.

HMsnickupas 6o/iee addexTHBHEE METOAB e PEKPHITHSA CHJb-
HbBIX HHXHHEX BOJ, TpyINNa CHELHAJHCTOB INPEIJOKHJIA MEeTOX
LHEeMEHTHPOBKHK CKBa)XHH, B KOTOPHX NPOABIAIOTCA HUMKHHE BO-
Abt [11]. CyuHocTh 3TOrO METOZA 3aKJAOYAETCR B CJEAYIOLIEM.

B mpomecce BO3BpaTHO-H30/MSMUOHHHX PaGoOT IPOH3BOJAUTCHA
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3a/1HMBKa yepe3 OTBEpCTHA (PHIbTpa. 3aTeM OOCJe 3aMepa 3Jek-
TPOTEPMOMETPOM, yOenuBUINCh, YTO IlEMEHT TOoIIel N0 MNyTH
JBHXEHHA BOAH, B 2—3 MecTax nepdopHpyIOT KOJOHHY H ue-
pe3 3TH ClelHaJbHEe OTBePCTHA NOCIeL0BaTENbHO, CHU3Y BBEDX,
NPOH3BOAAT 3aJMBKY MOJ LaBJAHHeM, UeM CO03JalT IeMEeHT-
HEIE M0SCa HA pa3JMYHHX HHTEPBaJax MYTH MABHXKEHHA BOJXHI,
npeaoxpaHgole IMOCTyNJEeHHe HHXHHX BOJ N0 3aTpyOHOMY
NPOCTPAHCTBY B 3KCMNJI0ATALlHOHHEIA OGBEKT.

dtum cnocofom OHJIA NpoM3BeNeHa H30/AuMA BOA VIropu-
30HTA Ha IIPOMEC/TAX Opaxonuxkuasesedtd. HyxHO oTMeTHTB,
YTO CTATHYECKHH ypoBeHbL BOAH VI ropusonta xo.eb.aercs
8 npeaesaax 150—-180 #, B To BpeMa KakK BO3BpaTHHIE FOPU30OH-
TH HMMeIOT CTaTHUeCKHEe YPOBHU B mpepesax 450—550 .

Bogger VI ropusonta uMeroT Hamop B Tpu pasa 6oJbLIHi, UeM
HANOp BHIUEAEXKAMUX IPOAYKTHBHEIX TOPH3OHTOB, H IO3TOMY
Boza VI ropHsonTa BecbMa akTHBHa. CO BTOPOH IOJOBHHB
1948 r. B Tpecte OpaxonuxuasesedTs usoasuns sBox VI ro-
pH30HTa NPOHM3BOAHMJIACh B cKBaxxuHax NeNe 4739, 1210, 1252,
1362, 1167, 1004 u 820.

Oco6eHHO pa3UTEe/NbHEE Pe3yJbTaTH ORIIH HOJYYEHH B CKBa-
xuHe Ne 1210, npoBesesHON B KayecTBe Ay6Jepa CKBaX(HHHI
Ne 1021, kotopas npn onpo6oBaHnu V ropusoHta nocse ot6o-
pa 9465 m nedtn o6sonHuaach Bonoil VI ropumsonta. [locae
3a/JIMBKHM IIOJ JABJCHMEM uepe3 oTBepcTHs ¢usabrtpa B V ropu-
30HTe BepHyJaucb Ha |Ve ropusonrt. [Ipn onpo6oBannn OGH.ia
nosyuyeHa HMxHsAf Boja VI ropusonra. Bosspat wa IVd ropu-
30HT C NpeABApHTeJbHON 3aAMBKOH IIOL JaBJEeHHEM uepes
tuapTp [Ve ropusoHTta Takxe He u30aBHUJI CKBAXHHY OT NpO-
HUKHOBEeHUA BOAKl VI ropusoHra.

Haxonen ckpaxuna Ne 1021 6niia BosBpameHa Ha IVe ro-
PH3OHT C 3aJHBKOH IIOA HaBJeHHEM, HO H 3TO MEPOIpPHATHE HE
yBeHYaJoch ycnexoM. TakuM o6pasoM, TpexkparHasd H30JAUHS
HHXHell BOAB C 3aJMBKOH MOJA JaBJeHHEM M BO3BpPAaTOM Ha
BHIIIEJI€KAINHE TOPH3OHTH He MOIJa H30JHPOBATh CKBAXKHHY
OT NPOHUKHOBEeHHs BOAH VI ropusonTa.

s MCOHTAHHST HOBOTO MeTOAa HIONALUH HHMHEH BOJBI
Onaa BoiOpaHa cxBaxkuHa Ne 1210. 3rta ckBaxpHa BcTymuJja
B 3KCI/0aranuio nocsae 6ypeHus B aBrycre 1948 r. ¢ ge6utroM
Heptn 7 m u 87% HuxHed BoZbl VI ropusonra; x oxrabpio
ae6ut cuuausaca go 1,2 m sedru n 96% Boabl. a1 H30ASLKH
OT HHXHeH BOJH CKBax(HHA ObiJa OCTaHOBJIEHa H IepejaHa
B KOHTOpDY KaIMTAaJbHOrO PEMOHTA CKBAaXHH.

Kouctpyxnus cxsaxunn: 10" koaykrop cnyuied Ha 150 »#,
6" skcnJjoaTallmOHHAs KoJIOHHa cnymeHa Ha S00 x u 3amemeH-
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THpoBaHa g0 508 ., ¢HALTP HaXOAHUTCA B HHTepBase 863 —
864,5 u.

Pa6ota mo H30490UH HUXHeil Boau OnlJa NPOBeAeHa B cJje-
AyIOIieil noc/ae10BaTeabHOCTH:

1) sasuau yepe3 OTBepPCTHS HAbTpa B HHTepBaste 853—
864 m 25 Gouek neMeHTa npu gabaeHuu 70—72 am;

2) uepe3 30 yacoB OHWJ NMPOH3BEAEH 3aMep 3JEKTPOTEPMO-
MeTpOM; B 32aMEpEeHHOM HHTepBaje IeMeHT He Ol o6HapyxeH;

3) pa3dypu.u 3a6oit 10 rayOuHn 896 w;

4) npocTpensan cnenuaJbHee ALPH B HHTepBaJae 883 —885 x
B nojounise V ropr30HTa;

5) B ABa mpuema uyepes 3TH JHPHl 3aJHAH 35 GOUeK LIEeMEH-
Ta npu AaBaeHnH 75—78 am;

6) uepe3a 30 yacos BHOBb OHJ IPOH3BENEH 3aMep 3JeKTPO-
TePMOMETPOM; B 3aMepPEHHOM HHTepBaJje IeMEeHT He OHJ OGHa-
py)KeH (He BO BCe€X CJayd4asix OTCYTCTBHE NOAbEeMa lLieMeHTa yKa-
3HIBA€T Ha NPOHHKHOBEHHE LEMEHTa BHH3);

7) ompeccoBaiM KOJOHHY Ha TepMETHYHOCTb Ha D6 am u
KOJIOHHAa 0OKasajach repMeTHYHOH;

8) nepectpenuau GuabTp B MHTepBaJe 863—866 .

CKBa:KuHa 10C/e H30JAIMOHHOIO pPEMOHT3 BCTYINHJA B 3KC-
nyoatanuio ¢ geéutom 20—24 m nedptH (6€3 BOLH).

[TpuMeHeHHe MeTOZa W30OJSILUH CKBaX(HH OT NPOHHUKHOBEHHS
HUJKHHUX BOJX HECKOJbKHMH NOSCaMH (IeperopoaxKamH) MO3BOJH-
JIO TMEePEKPHTb NMyTH NPOHUKHOBEHHH HHXHHX BOJ, HMEIOLIUX
CHJBHBI HaIop.

OnuncaHnblii MeToJ peKoMeHAyeTcs Kak 3((EeKTHBHHI CIO-
€06 H30/NAIHH HHXHBHX BOJ, \UMEKOLIHX CHJIbHHIH HAmop.
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