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Abstract

The article is a review of the «Electrochemical soil
solidification» monograph by S.M. Prostov, A.V. Pokatilov and
D.1. Rudkovsky published by Tomsk University in 2011.

The actuality of the monograph is justified, its content and main
conclusions are briefly described.
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emaBHO B M3parenscrBe ToMcKOro yHUBEpCHTETA

BBIIITA MHTEPECHAsI U aKTyaJbHas MOHOTpadus

«DNEKTPOXMMHYECKOE 3aKpeIUIeHHE TPYHTOB» . B
KHHUTE HM3JIarafoTCs Pe3yJIbTaThl HKCIIEPUMEHTAIbHO-aHa-
JIMTHYECKUX UCCIIEIOBAaHUH IO BBIIBICHHIO 3aKOHOMEP-
HOCTEH M3MEeHEeHUs! (PU3HIECKUX, (HU3UKO-XUMHUIECKHX H
(HU3MKO-MEXaHUYECKUX CBOWCTB BOJOHACKHIEHHBIX MaJIo-
MPOHHUIAEMBIX TIIMHUCTBIX IPYHTOB IPH JBYX- H OJHOpa-
CTBOPHOM 3JEKTPOXMMHYECKOM 3aKperieHuy. B nel npu-
BOZATCS 000CHOBaHME ¥ pa3pabOTKU TEXHOIOTMYECKUX H
TEXHHYECKHUX PEIICHUH M0 KOHTPOIMPYEeMOMY 3aKperuie-
HHIO TPYHTOBBIX MacCHBOB MPH MPOXOJKAX pa3IM4HBIX
FOPHBIX BBIPAaOOTOK H CTPOUTENBCTBE BCEBO3MOKHBIX CO-
OpyKeHHH B CJ1a0bIX IIMHUCTBIX TPYHTaX.

MerToz 25ekTpoxumMuyeckoro sakpervienns (9X3) cia-
OBIX TIMHUCTBIX TPYHTOB, OCHOBAHHBINH Ha IIPUMEHEHUH
HOJIA DNIEKTPHYECKOTO TOKA U COMPOBOMKAAIOIIUX €0 SB-
JIEHHSIX DJIEKTPOOCMOca, eKTpodopesa, HeKTPoIn3a,
SIEKTPOMHIPALIMH | T.IL., U3BECTEH B TEXHUYECKOH MEITHOo-
paluy rpyHTOB JAaBHO. PaboTamMu MHOTMX OTE€UECTBEHHBIX
uccnenosareneii (JI.C. Amapsna, H.®. Bounapenxko, B.E.
Bpouwreiina, b.I1. opbynosa, I'H. JXKunkuna, P.C. 3u-
anruposa, P.1. 3nouesckoii, B.®. Konranosa, A.C. Kop-
xyepa, B.A. Koponesa, A.W. Korosa, J.LU. Kypnenkosa,
I'M. Jlomuze, H.W. TutkoBa u ap.), BBIIOJIHEHHBIMH B
1930-1980-¢ rT., OBLTA 0OOCHOBAaHA MPUMEHUMOCTb JIaH-
HOTO METOMA JUISl 3aKPEIUICHHUs Pa3NHYHbIX AMUCTIEPCHBIX
rpyHToB. Ha ux ocHoBe TexHOnoruu 5X3 rpyHTOBR ObLIM
YCIIELIHO BHEJIPEHB! B CTPOUTENIBCTBO, TOPHO-TEOJIOTHYe-
ckHe paboThl, HHXKCHEPHYIO 3aIUTy TEPPUTOPHUIL, IIpakK-
THKY TEXHHYECKOH MeJIMopaluy rpyHToB U T.1. OnHaKo B
Hagane 1990-X rT. MHTEpeC K 3TOMY METOJy CHHU3MIICA B
ces3u ¢ pacnagom CCCP u nukBujanueil B ctpane MHO-
THX HMCIOIB30BABIINX €r0 IIPOU3BOJCTBEHHBIX H HAyYHO-
HCCIeA0BATENbCKUX opranusauuil. [IpuMenenye MeToza
OX3 Tora He NOIy4YuIIo T0JHKHOTO JabHEHIIETo pactpo-
CTpaHEHHs B CTPOHUTENIBCTBE H TOPHOM JENe, 3HAYUTCILHO

! IIpocmos C.M., IHHoxamunoe A.B., Pyoxosckuil J{. . DnekrpoXuMu-
veckoe 3akperuienue rpynTos. Tomck: U3n-so Tomck. yu-Ta, 2011. 294 c.



KHVDKHOE OBO3PEHVIE

YMEHBIIHIOCh YHCIIO IyOIUKaluii 110 Pa3sBUTHIO COOTBET-
CTBYIOIIMX TEXHOIOTUM M M3YYCHHIO CBSI3AHHBIX C HUMHU
3aKOHOMEPHOCTEH.

Mesxay Tem B cTpaHax 3anajHoi Esponsl (Huaepnau-
nax, Jauuu, ®pannun, Benukobpuranuu u ap.), CILIA, a
taxxke B Kurae u SInouuu B TOT ke TEPUOJ JaHHBIM METOJ
ITPOIOJIKANL AKTHBHO BHEAPATHCA B PA3IMIHBIX 00IACTIX
CTPOMTELCTBA, TOPHOTO JIeNa, TEXHUYECKOH METHOpaLini
W TIPH CO3MAHHMH CHCTEM MHKEHEPHOH 3allliThl TEPPHUTO-
pHif OT ONACHBIX TEOIOTHYECKUX NPOLECCOB. B 3THX cTpa-
HAX TPOMBILLICHHBIE MHHOBALMOHHBIE TeXHONorul OX3
VIIIM JaJIeKo BIepef 1o cpaBHeHMIo ¢ Poccuel, a Komu-
4eCTBO (pUPM M OpraHU3aIvi, 3aHMMAIOIIMXCS UX BHEI-
pEHMEeM H TIPOMBIILIEHHBIM MPUMEHEHHEM, HCUUCIIACTCS
B HACTOAIIEE BPEMsI COTHSAMH.

B 3701 CBA3M BBIXOI y HAC B CTPaHE PacCMaTPHBAEMOH
MOHOTpa(uy MO IEKTPOXHMHUYECKOMY 3aKpEIICHUIO
TPYHTOB SIBIISICTCS 3HAKOBBIM ¥ BaKHBIM COOBITHEM, CIIO-
COOHBIM BO3POIMTH HHTEPEC K MeToxy IX3.

Jannas MoHOrpadus HamyucaHa M3BECTHBIMU POC-
CHICKMMHM YUEHBIMH, paboTaoIUMH B 061aCTH 5X3,
yIIpaBJeHHs CBOHCTBAMU IPYHTOB OCHOBAHHI COOPYIKeE-
HM{, HHCTPYMEHTAIBHOTO Ie0()H3HIECKOTO KOHTPOIISL
IPYHTOBBIX MACCHBOB: JOKTOPOM TEXHHYECKMX HayK,
aneHoM-koppecnonaenTom PAEH, modernsimM paboTHH-
KOM BbICIIETO mpodeccrHonansuoro obpasosanus PO,
naypearoM mpemuu IIpaButenscta P®, mpodeccopom
Kys6acckoro I'TY C.M. IIpocToBBIM U KaHAMJATaMU
TexHMYecKux Hayk, corpyaaukamu Kys['TY A.B. IToka-
TraoBeIM 1 J[.W. PynkoBCKHM.

Kuura coctout U3 BOCEMH 11aB. B 1epBoii rase aBTo-
paMu paccMaTpuBaeTcs B LIeNOM npodnema yrpasieHHs
CBOMCTBAMH HEYCTOHYUBBIX ITIMHUCTHIX TOPHBIX TMOPOL
IPH CTPOMTENHCTBE WWIAXT U TEXHHYECKUX COOPYKEHHH.
VMM aHAIU3UPYIOTCS pasiudHBIe CTydad HapylleHHs
YCTOWYMBOCTH MAaCCHBOB ITIMHUCTBIX TOPHBIX [IOPOZ TIPH
rOPHOTEXHMYECKOM, TIPOMBILICHHOM H TPakaHCKOM
CTPOUTEIECTRE, MECTOBI TEXHUUECKOH MEHOPAIH, IPH-
MEHAEMBIE IS YKPEIUICHH TPYHTOBBIX MaCCHBOB, 3JIEK-
TPOOCMOTHYECKOE OCYIICHHE U JIEKTPOXHMMHYECKOE 3a-
KpEIUIEHHE MATIOIPOHUIIAEMBIX INIMHUCTBIX TOPHBIX ITOPOLT
¢ M3IOKEHUEM (PHU3UYECKHX OCHOB M 3aKOHOMEPHOCTEHN
npoueccoB 9X3, a TakKe yKa3aHHEM TEXHOIOTHYESCKHX
napameTpoB DX3. 3aBepiuaeTcs Iaga pacCMOTPEHHEM Me-
TOZIOB I'€OKOHTPOIISL M TIPOrHO3a MapaMeTPOB 30H YKpPEI-
JICHHS ¥ OOLIMM aHATH30M COCTOSHHUS H3yJaeMoi mpodie-
MBI I OCHOBHBIX 3a1a4 CBSI3aHHBIX C HEil HCCTIeJ0BaHHM.

Bropas rnaBa KHUTH TOCBALIEHA HCCIEJOBAHUIO
CBOMCTB YKPETUIAIOUMX PACTBOPOB, NPUMEHIEMBIX NPU
X3, U CBOWCTB CaMuX 3aKpEIUIEHHBIX IPYHTOB. B Hei
KPATKO [PHBOASTCS NaHHBIC O QH3MUECKUX, HUIUKO-XU-
MHYECKUX H (DM3MKO-MEXaHUYECKHX CBOMCTBAX 3aKper-
JISIEMBIX U 3aKPETICHHbIX IPYHTOB, aHAIM3UPYETCs HCCIle-
IOBaHUE MPOLECCOB releodpasoBaHus 3aKPEIISIONIUX
pacTBOpoB mpH DX3, a TakkKe 3IEKTPONPOBOJHOCTD 3a-
KpETUICHHBIX TPYHTOB. B KOHIIe TTaBBI IPUBOASTCS IaHHbIE
00 JNEKTPOXMMHUYECKHX CBOHCTBAX 3aKPEILIAIOIIMX pac-
TBOPOB, MCITONB3YEMBIX TIpH DX3.

TpeThbs [1aBa MOCBALICHA KOMITHIOTEPHOMY MOACIHPO-
BaHWIO (PM3MUIECKNX [POLECCOB IEKTPOXUMHYECKOTO 32~
KpCILIEHHS TPYHTOB. B Heil MPHBOIATCS NaHHbIE MO TEO-
perugeckoMy 000CHOBaHMIO MoAemH X3, HCCIeN0BaHUIO
BJIAHWS HEOMHOPOAHOCTH 3EKTPHYECKOro MO/ Ha HH-

TEHCHBHOCTH Tiporecca DX3, MOIEIHPOBAHHMIO IIPOLIECCOB
06paboTKK IPyHTOB MHOTO3/IEKTPOIHBIMA YCTAHOBKAMM
X3, a B KOHIIE [JIaBEl — 10 ONPEACICHUIO AEKTPoOe30-
HACHBIX 30H IIPH PEaH3allii PACCMaTPUBAEMOTO METO/IA.

Ouenb 60bIIOE 3HAYEHHE HMEET YETBEPTasl I71aBa pa-
6oThl. B Heli mpuBoAMTCS aHAIN3 (PU3MIECKOTO MOZIEIH-
posanus nponeccoB X3, HaurnaeTcs riasa ¢ BOIPOCOB
060CHOBAHUS MMAPaMETPOB (PU3NYECKOHM MO ¥ METO-
JMKH MCCIIeNOBaHU, TapaMeTpoB M pa3pabOTKH IKCIe-
PUMEHTANBHON MOJENH 30H yKperuieHus. 3ateMm 000CHO-
BBIBAETCA pa3pabOTKa IPUMEHAEMBIX METOLHK LT IKCTIC-
PUMEHTAJIBHBIX HecienoBanuii. [locie 3Toro aBTopk! aHa-
JIM3UPYIOT PE3yJIBTAThl MOIEIUPOBAHHS MPOIIECCOB 08X~
pacmeoprozo DX3 1 N3yHeHHsA TEOMETPHIECKHX NapaMeT-
POB 30H 06pabOTKH, YCTAHABIMBAKOT B3AaHMOCBA3H MeXa-
HHYECKHX U (DH3MYECKUX TAPAMETPOB YKPEIUIIEMOT0 Mac-
cHBa, HCCIIEAYIOT BIHSHHE KOHIIEHTPALHH YKPEILISIOMEro
pacTBOpa Ha HHTEHCHBHOCTB DX 3. 3aBepiiacTcs 171aBa Bo-
NMPOCAMH MOJIE/THPOBAHHS TIPOIIECCOB 0OHOPACMBOPHO20
OX3 rpyHTOB.

IlsTas miaBa MOHOTpa(HH MOCBALNIEHA HATYPHBIM HC-
clleloBaHHAM IporieccoB DX3 TPYHTOB Ha pa3iu4HBIX
oObekTax. OHa HAYHHAETCS C XapaKTEPUCTUKH PHMEHSIe-
MOif aBTOpaMH OTIBITHOH YCTAHOBKHU M OTIHICAHHS METOIUKH
HCCIIeIoBaHM. 3aTeM H3IIaraloTcs Pe3yabTaThl HCCIe0-
BaHHUs NPOLECCOB JBYXPaCTBOPHOTO U OJ[HOPACTBOPHOTO
5X3 rpyHToB. B jaHHOM I1aBe IPUBOAMTCS MHOTO MHTE-
PECHBIX (aKTHYECKUX JAHHBIX, KOTOPbIE MOTYT OBITH HC-
TOTB30BAHB! YATATEIMHE U1 000CHOBaHHS IIPOMBILIIICH-
HBIX TEXHOJIOTHI TIpUMEHEHUsT DX3 IPYHTOB.

Jlanee, B ECTO# IIaBE, aBTOPBI aHAIM3HPYIOT CIIOCO-
OB M TEXHHUYECKHE YCTPOHUCTBA IJII KOHTPOIHPYEMOro
5X3 rpyHToB. Bonpoc 0 KOHTPOJIE KayeCTBa 3aKPeIIeHH
TPYHTOB NPH pealm3aLui MeTosa 9X3 umeeT 04eHb 60Ib-
I0€ 3HAYEHHUE, H TO, YTO aBTOPHI YICIHIN €My BHUMAHUE
B MoHOrpaduu, He crydadno. OHn aHATH3HPYIOT OCHOB-
HbIC HAIPABICHHS U TEHJCHLHH Pa3sBUTUS TEXHUYCCKHX
pemieHuii B paccMaTpHBaeMoit 06;1acTH, paspaboTKy crio-
c0oGOB M yCTpOHCTB A7l KOHTPOIS mpoueccos DX3,
YCTPO#CTB JUisl H3MepeHHs mapameTpoB OX3, crocoba
KOHTpOJIs KayecTBa DX3, crI0c060B KOHTPOIMUPYEMOTO
HMHBEKIMOHHOTO M JIEKTPOXUMUIECKOr0 YKPEIUIEHUs IVI1-
HHCTBIX TPYHTOB, YCTPOMCTB 3J1€KTPONOB-HHBEKTOPOB,
HIEKTPOCHIIOBOH yCTaHOBKH i X3 IPYHTOB.

CeznpMas riiaBa MOHOTpauH MOCBAIIEHA METOJHKE
pacuera HecCymeH CIOCOOHOCTH YTIPOUHEHHOH 000109KH
rpyHTa. B Heii aBTOpBI H371araioT GU3NIECKUE IPEmoChll-
KH pacyeTa HanpspKeHHOTO COCTOSHHMS 3aKPEIUICHHOro
MaccHBa, 000CHOBBIBAIOT MTAPaMETPBI 3aKPETLICHHOH 060~
JIOYKH B YHPYTOM» PEIKHME, a TAKKE TapaMeTpsl KoMOu-
HUPOBAHHOM KPETH B «YIPYTOILIACTUYECKOM» PEIKUME.

3aBepmaeTcs MOHOTpadHs PacCCMOTPEHHEM OCHOB-
HbIX T1aPaMETPOB TEXHOJIOTHH 3IEKTPOXHMHYECKOIO 3a-
KpEIUIEHHs] TPYHTOB, Pa3IUYHbIX PealH3yeMbIX Ha MPaK-
THKE TEXHOJNOrHYeckux cxeM DX3, a Takke pacdeTa U
aHaNH3a TEXHUKO-2KOHOMUYECKOit 9(PPEKTHBHOCTH TaH-
HOM TEXHOJIOTUH.

B Monorpauy OpencTaBleHbl CIEIYIOLIe HayIHBIC
JIOCTIDKEHHS €€ aBTOpPOB.

1. BBIMONHEHHBIE aBTOPAMH TEOPETHYECKHE UCCIIETO-
BAHWS M KOMIILIOTEPHBIE PACUETHI [I03BOJIMIM pazpaboTath
PaIMOHANILHBIE CXEMBI PACTONOKEHHUS AATYHKOB JUIA -
arHOCTUPOBaHMs (UIHIECKOTO COCTOSHUS 30H YKperuie-
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HUsI, YCTAHOBHTH 3aBUCUMOCTH MHTErPAJIbHbIX [OKA3aTe-
1neit kauecTBa X3 OT TeOMETPUUECKUX TTapaMETPOB JICK-
TPOIOB-MHBEKTOPOB H Pa3Mephl 3IEKTPOOIACHBIX 30H.

2. JaboparopHble 3KCIEPUMEHTANLHEIE HCCIIEN0BAHHS
ABTOPOB, BKJIIOYABIIHE (PU3NYECKOE MOJIETUPOBAHHE, T03BO-
JTUITH OTIPEIENHTh AMATIA30HE! H3MEHEHHs BPCMEHH refeod-
pasoBaHus B YKPEIULTIOMINX CHIMKATHBIX PACTBOpAax M OC-
HOBHBIE BIFSIONINE HA 3TOT apaMeTp (pakTopkl, yCTAHOBHTh
3aKOHOMEPHOCTH M3MEHEHHS (PU3MKO-MEXaHMYECKHUX, HIEK-
TPOMArHUTHEIX U 3eKTPOXUMHYECKHX CBOKMCTB I'PYHTOB B
30He DX3, a TaKke B3aHMOCRBS3H MKy HHUMH, UTO MOXKET
obecreunts yeenruerne Ha 10—15% TouHoCcTH IporHosa mno-
BBILIEHHMS [IPOYHOCTH 3aKPETIIAEMOr0 MaCCHBA TPYHTA.

3. PaspaboraHHast aBTOpaMy METO/MKA KOHTPOIHUpYye-
Moro DX3 HeyCTOHUYMBBIX 30H IPYHTOBBIX MACCHBOB, YBS-
3BIBAIONIAN B €MHOE LIEI0e TEXHOIOTHYECKUE ONepariiy
U JIHATHOCTHPOBAaHNE (PUIMIECKOTO COCTOSHUS TPYHTOR,
HO3BOJIMJIA UM JIETATU3HPOBATh KOHTPOIHPYEMBIC HHTET-
paJIbHEBIE H JIOKANbHbIC TTApaMeTPhl MACCHBA, YCTAHOBUTh
MPOCTPAHCTBEHHOE PACTIONOKEHUE 30H MOHUTOPHHTA K
BpEMEHHbIE CTaJ1H IpoIecca.

4. O6padoTKa U aHAIN3 PE3YILTaTOB HATYPHBIX HCIIBI-
TaHWI 110 PeaI3aLH TEXHONOTHit KOHTPOIHPYEMOTO IBYX-
U OIIHOPACTBOPHOTo JX3 MO3BOJIMIIM ABTOPAaM yCTAHOBHTh
JMANAa30HEl OCHOBHBIX (PM3HKO-MEXAaHUYECKHX CBOMCTB
YKPEIIEHHOTO MACCUBA I'PYHTA, OLPEAE/IAOIINX YBEIHYe-
HHe ero Hecyiel crocobrocTi. [Ipy 3ToM BEIOOp paumo-
HaJILHOTO JMAIa30Ha BpEMEHH resieo0pasoBaHus odecedr-
BaeT MOBBIIIEHHE KOHEUHOM npodrocTd Ha 10-15%.

5. YcraHOBIEHHBIE aBTOPAMHU 3aKOHOMEPHOCTH H3Me-
HEHHs HECYIIEeH CrIOCOOHOCTH 3aKperuieHHoH 06010ukH

0 AIOJAX
0 3eMAETPACEHUAX
0 HEyCTOMYHBbI
0 ByAKaHax

0 HAaBROJHEHHsIX M yparaHax

0 IPOrHO3MPOBAHUM H TIpeAyHpe:KaeHAn UC
0 Ba:kHOCTH PaboThI H3bICKATEAEH ‘

BOKPYT BHIDAOOTKH B «YNPYIOM» H «yNpyroliacTHae-
CKOM» PeXKHMMax I103BOJIAIOT obecnednTs 6e30macHss
YCIOBHS CTPOMTENHCTBA ¥ IKCIUIYATAIlMH COOPY/KCHHI 1
CHM3UTh PHCK TEXHOTEHHLIX aBapuil.

6. Vicronb30BaHue pe3yisTaTtoB HCCIeIOBAHMIA aBTOPOB
B CTPOHUTENBCTBE U APYTHX 00NACTAX TMO3BO/IAET 32 CYET He-
TIPEPHIBHOTO TMATHOCTUPOBAHNS H3MCHEHHUIT CBOHCTB 1 Q-
3MYECKOTO COCTOAHMS TOPHBIX [IOPOZL B 30HE 00pabOTKH MO~
BBICHTb KA4E€CTBO paboT METOaMHU IEKTPOXHMHUYECKOTO 33~
KperuieH s, He MeHee 4eM Ha 10-15% cHusnTh MaTepHaib-
Hble (PAacXoJ 3aKPEMUISIOHX PACTBOPOB, HMEKTPOIHEPTHH)
1 TPYIOBBIE 3aTPATHI HA POBEICHHE YKPEIUTEBHBIX PA0OT.

Mouorpadus xopomo ohopmiIeHa, CONEPKHT MHOIO
PHCYHKOB ¥ TpaMyecKuX MaTepuaios ¢ (GakTH4eCKuMH
JaHHBIMHI 06 ocobeHHoCTsX DX3.

B nenoM ciemayer 3aKIo4YnuTh, 9T0 paccMaTpHBaeMas
momorpapust C.M. IIpocrosa, A.B. ITokarunosa u J1.1.
PyJIKOBCKOTO SIBJIAETCSA BEChMA TOJIE3HBIM U aKTyaIbHbIM
u3nanueM. OHO MOKET C YCIIEXOM HMCIOJIB30BaThCs U Ha
NpPOM3BOACTBE NMPH 000CHOBAHUM NIPUMEHEHUS METOMa
X3, u npu yaeGHOM MPOLIECCE BO MHOTHX By3aX, B 4acT-
HOCTH B yueOHOM Kypce « TexHHuecKas MennOparus rpyH-
ToB». OTIHYUTEIbHON 0COBEHHOCTBI0 MOHOTPA(HH SAB-
JIAeTCS aHAJIN3 BOIPOCOB KOHTPOJIS Ka4eCTBa 3aKPeILIeHUA
IPYHTOB, 4ero He OBLIO B MPELITYINUX aHAIOTHIHBIX H3-
nanmsx. C TOUKM 3peHus PELCH3eHTa, IaHHoe n3anue Oy-
JIET ¢ HHTEPECOM BOCIPUHSATO MHOTMMH HHKEHEPaMH-TE0-
noraMu, pabOTHUKAMH CTPOMTENIBHON M TOPHOLOOBIBAKO-
el oTpaciei, COTpyIHHKaMH Hay4HO-HCCIEN0BATEIb-
CKHX U [[POEKTHBIX OPraHH3aIMH, CTYICHTaMK 1 aCTIHPaH-
TaMH yHHBEPCHTETOR 1 T'€0JIOTHIECKMX BY30B. &

CKAOHAX M OIOABHAX

I WNHXXEHEPHAA TEQNIOTA Uionb 2012




