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A. N. Mitrofanova, R. Sh. Kalita, A. D. Abitbayeva, S. A. Uxukbayeva

«The Institute of Geography» Ltd., Almaty, Kazakhstan

ANALYSIS OF GEOMORPHOLOGICAL AND
ENGINEERING-GEOLOGICAL CONDITIONS OF TERRITORY
IN CENTRAL PART OF TRANS KAZAKHSTAN CHANNEL

Abstract. Characteristics of geomorphological and engineering-geological conditions based on the principle of
engineering-geological classification of soils, which takes into account their composition, properties and condition
and behavior of deposits in contact with engineering structures. Surface deposits are represented by different genesis
of Quaternary formations. Quaternary relief formation stage is characterized by a widespread development of hazar-
dous processes. The main genetic types of Quaternary deposits are alluvial, lake, lake-alluvial, diluvial-proluvial,
eluvial. Pre-Quaternary deposits are represented by terrigenous variegated formation.

According to the geomorphological zoning of Kazakhstan the lane of proposed route of Trans Kazakhstan
channel central part crosses geomorphological regions of Central Kazakhstan. It lies from east to the north-west,
from the Ekibastuz town to Sergeyevsk reservoir, within the lowlands, small hills, socle plains of Kokshetau upland
and different wavy socle plains with low mountains massifs and small hills of the northern slope of Saryarka, Pre-
Tobyl and Pre-Esyl accumulative plains of southern part of the West-Siberian plate. Absolute heights of the main
part of the territory from Ekibastuz town to Sergeyevsk reservoir vary within 220-167 m according to hypsometric
indicators. Appropriate variants of location on the ground, the volume and structure of engineering surveys for the
initial quantitative data are defined on the basis of the data set. It is necessary for the individual design, for the calcu-
lation of slope stability of subgrade, natural slopes, the forecast changes of the geological environment during con-
struction and operation of the Trans Kazakhstan channel.

Keywords: geomorphological and engineering-geological conditions, soils, rocks, physical and mechanical
properties, hazardous processes

YK 624.131.1+577.4(925.22)

A. H. Murtpodanosa, P. III. Kanura, A. JI. AOurdaeBa, C. A. YkcykoaeBa

TOO «HucrutyT reorpadumn», Anmarsl, Kazaxcran

AHAJIM3 TEOMOP®OJJIOI'MYECKUX N
UHXXEHEPHO-IT'EOQJIOTMYECKHUX YCJOBUH TEPPUTOPUU
HEHTPAJIBHOU YACTHU TPAHCKA3AXCTAHCKOI'O KAHAJIA

AHHOTanusi. B OCHOBY XapakTepHCTHKH reoMOpP(OIOTHYECKUX M WHKEHEPHO-TEOJOIMYECKUX YCIOBUH I10-
JIOKEH TPUHLUIT HH)XEHEPHO-T€0JIOTMYECKOM KIIaCCU(PHKAIK IPYHTOB, KOTOPBIH YUYUTHIBAET UX COCTaB, CBOMCTBA U
COCTOSIHUE, a TAaKXe MOBEICHUE OTJIOKEHUH MPU B3aUMOJCHCTBUU C MHXKEHEPHBIMU coopyxeHusmu. [loBepxHOCT-
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HBIC OTJIOKCHHS TIPEICTABIICHB! PA3IMIHBIMU 110 TEHE3NCY YETBEPTUYHBIMU 00pa3oBaHUSAMH. UeTBEpPTUUHBIA 3Tall
penbedoodpa3oBaHus XapaKTepeH IMHUPOKAM PA3BUTHEM OIMACHBIX TporeccoB. OCHOBHBIMU T€HETHYECKUMH THITAMHA
YETBEPTUYHBIX OTJIOXKEHUU SIBISIFOTCS: AJUTIOBHAJIBHBIN, O3EpPHBIH, 03€pHO-aJUIFOBUANIBHBIN, IEIH0BUATBHO-IIPOIIIO-
BHAJIBHBIN, 3JIFOBHAIbHBIN. J[0UeTBEPTHYHBIC OTIOKEHHS MTPEICTABICHBI TEPPUTIECHHON MECTPOLBETHON (hopManuei.

KaioueBble ci10Ba: HHXEHEPHO-TEOJOTHYECKUE U reOMOP(HOJIOrHIEeCKUE YCIOBHS, TPYHTbI, MOPOABL, (PHU3UKO-
MeXaHHYeCKHe CBOHCTBA, OMTACHBIE ITPOIECCHI.

BBenenue. PaccmatpuBaemas TeppuTopus B 11esIoM ca0o HaKJIOHEeHa K ceBepy. FOkHas yacTb nMeeT
¢1a00 BCXOJMIICHHBIN peibed) C OTACIbHBIMU OCTAHIIOBBIMH BO3BBIIIICHHOCTAMHU. MaKCHUMaIbHBIE BBICOTHI
nmocturarot 431 M abcomotHOM BEICOTHI (T. KOsHIBI), K CeBepy OTMETKH MOHIKATCS 10 150-160 M.
Munumansable oTMeTKH (134 M) mpuypouens! k gonuHe p. Ecunbs. Kpynnas peka Ecunbs B cyOMepuamo-
HAJIBHOM HANpPaBICHUH W PUHUMACT 37€Ch KPYMHBIA NMPUTOK p. IMaHOYpibik. B paiioHe MHOTO JTOBOJIB-
HO KPYIHBIX 03€p, cojaepkamiux mpecHyto (03. Akbac, Kymmsikonp) u comonoBatyroo (03. TapaHkols,
JKanTeip) Boy, MHOTHE 03epa 3a000deHsI [1].

Ha tepputopuu OydepHoii 30HBI IIEHTpaIbHONW YacTH TpaHCKa3aXCTAHCKOTO KaHaia MOPaXXCHHOCTh
OMACHBIMH TPOIECCaMU TMOKa3aHa Ha ()ParMEHTE HHKEHEPHO-TEOJOTHMUECKON KapThl MpeAroyiaracMoi
Tpacchl KaHayia (PUCYHOK).
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Engineering-geological map

Buvigempusanue — HETIpepbIBHO Pa3BUBAIOMIMNCSA MPOIECC, MHTEHCUBHOCTH KOTOPOTO 3aBUCHUT OT
CBOMCTB MOPOJ, UX CTPYKTYPBI, TEKCTYpPbI, TPEIIMHOBATOCTH, MUHEPAJIEHOTO COCTaBa, OT KIMMAaTHUYECKUX
ycnoBuii. llpu esiempusanuy TIMHUCTBIX TOPOJ MPOMCXOIUT PACKPHITHE CYIIECTBYIOIINX M 00pa3o-
BaHUE HOBBIX TPEIIMH, Pa3pbhIXJEHHE, COMPOBOXKIAIOIIEECS BO3PACTAHHEM ITOPHUCTOCTH, OOpa30BaHUEM
BTOPUYHBIX MUHEpasioB. BeiBeTpuBaHue yxyamaeT GU3NKO-MEXaHUIECKUE CBOWCTBA MOPOJ, U3MEHSET UX
BOJIONPOHUIIAEMOCTh. JIOMUHUPYIONIMM BHIIOM BBIBETpHBAaHUSA B OydepHOIl 30HE sBIseTCS (U3NIECKOE,
MIPH KOTOPOM TIPOUCXOIUT MEXaHWIECKOe pa3ApoOIeHre Ha COCTABIISIONINE KOMIIOHEHTHI 0e3 N3MEHEHUS
MUHEPAJbHOTO W XMMHYECKOTO COCTaBa. BhIBEeTpHBaHHE MOBEPXHOCTHBIX OTJIOXKEHHH TMPOSBISETCS Ha




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

mpejenax Ci1aOOBOJHHUCTHIX NEHYNAIIMOHHBIX paBHUH Oy(epHON 30HBI KaHama. 31ech JIIOBHAJbHbBIC
YETBEPTUYHBIE OTIIOXKEHHUS MOUTHOCTBIO 3-5 M MpeACTaBIeHB B OCHOBHOM OECCTPYKTYPHBIMH TIIMHAME U
CyrIMHKaMH. B pesynbTaTre momepeMeHHOTO YBIAKHEHHS U BBICBIXAHHSA, MPOMEp3aHMsl M OTTauBaHUS
TJIMHUCTBIE TIOPOABI OBICTPO TEPAIOT CTPYKTYPHBIE CBSI3H, IPEBPALIAIOTCS B APECBY M MyXJIAK. BiakHOCTD
CBSI3HBIX TPYHTOB IIOPOJI DIIIOBHATBHBIX OTIOKEHHUH Koneonercs oT 6,1 1o 36,6 %, 4ncio mimacTHYHOCTH
ot 8 110 38 %, mioTHOCTH OT 1,34 110 2,03 r/cm’ [2] .Ha uccrenyeMoit TeppuTOpHH OTMEYaeTcs i GU3HKO-
XMMHYECKOE BbIBeTpHBaHHE. OHO pa3BUTO Ha MOBEPXHOCTH CYXHMX COJIOHYAKOB, I MPHU KPUCTATN3ALUU
colieil TPOUCXOANUT pa3phIXJIEHHE TIUHUCTON MOBEPXHOCTH. XMMHUYECKOE BHIBETPHUBAHHE MMEET IOYH-
HeHHOoe 3HaueHHe. OHO CBOOUTCS K Pa3lIOKEHUIO TOPHBIX IMOPOJI M COMPOBOXKIAETCS CYIIECTBEHHBIM
M3MEHEHHEM MUHEPaJbHOro cocTaBa. B pesynbpTare XMMHUYECKOrO BBIBETPUBAHHS MPOUCXOAUT 00pas3o-
BaHUE M HAKOIUIEHHE MHUHEPAJIHHOIO BEIIECTBA B TOHKOAHUCIEPCHOM COCTOSSHMHM. Ha MHTEHCHMBHOCTH BBI-
BETPHUBAHMS 3HAYMTEIFHOE BIHUSHHE OKAa3bIBaeT CKJIOHHOCTh TIMHHCTHIX MOPOJ K HaOYXaHHWIO TIPH
YBIQKHEHUM M ycaJKe IMpPH BBHICYIIMBAHUM, a TaKKe IPOLIECCHl CE30HHOTO mIpomep3anus. Hawbomee
AKTUBHO BBIBETPUBAHHE IJIMH MPOUCXOAUT B CIIydasx, KOTJa MOpOJbl OKa3bIBAIOTCA B YCIOBHSX CPEIbI
MpH pe3Koil cMeHe (PM3UKO-XUMHUYECKOH 00CTAaHOBKH (OTKOCHI KAHAJIOB B PEXXHME MTOTIEPEMEHHOTO 00BO/I-
HEHUs W YBJIaXHEHHs, O0pPTa M CTEHKH KaphepoB, KOTJIOBAHOB W T.JA.). BEIBETpMBaHUE TECHO meperuie-
TaeTcss ¢ TaKUMHU TEOJIOTHUECKHUMH TpoleccaMi Kak KapcT, cy(ddo3us MeXaHWdeckas W XHUMHYecKas,
sposus [2, 3].

Ipoyecc peunoii spo3uu MWUPOKO PAaCHpPOCTpaHEH Ha Tepputopuu OydepHOH 30HBI TpaHCKazax-
CTaHCKOI'0 KaHaja, MPUYpOUYEeH K pyciaM peK, pyciaM BPEMEHHBIX M MEJNKHX MOCTOSHHBIX BOJIOTOKOB.
Pa3BuTHe 3pO3MOHHBIX TMPOLIECCOB MPOUCXOAUT HepaBHOMepHO. Hamboree akTUBHBI OHHM B BECEHHUI
MABOJIKOBBIM MEPHOJ UHTEHCUBHOTO CHErOTasHU, KOTJa YPOBHHU BOJBI PE3KO MOJHUMAIOTCS, U COOTBET-
CTBEHHO yBEJIMYMBAETCS HEPTHS PYCIOBOTO MOTOKA. B MEXEHHBIH MepHoa YpOBHHU BOJBI, PacXOIbl PEeK
3HAYUTENHHO COKPAIIAIOTCA M K KOHI[Y JIeTa MHOTHE M3 HUX MEPeChIXaloT, 00pa3ys BHITSHYTYIO BIOJIb
pycia mems Menkux 1ecoB. Hanboee spo3noHHOE BO3/IEHCTBIE PEKH OKAa3bIBAIOT HA BBITYKIIBIX H3THOAX
pycen, Te aKTUBU3HPYIOTCA MOIMBIB M OOKOBOE OOpyIIeHHe OeperoB, pa3MBIBAIOTCS YCTYITBI PEUHBIX
Teppac ¥ 00pa3yroTCs TPEUIMHBI OOPTOBOTO OTHOpa. Mopdonorus pedHbIX JOMWH (BBICOTA, KPYTH3HA
CKJIOHOB, HaJIM4WE€ Teppac), MEaHIPHUPOBAHHOCTh pycesl 00yCIOBIIEHA THAPOTEOIOTUYECKIMH XapaKTe-
PUCTHKaMH TIOTOKOB, IJIUTOJIOTHEH pa3MbIBAEMBIX TIOPOJl, AKTHBHOCTHIO HOBEHIIMX TEKTOHUYECKHX
HOIHITHH.

s Bceit OydepHoii 30HBI TpaHCKa3aXCTAHCKOTO KaHAIa 068paco00pa3zosanue SIBISACTCS XapakTep-
HBIM M HIHPOKO PaclpoCTpaHEHHBIM IporieccoM. Bemymue (hakTopsl pa3BUTHS MPOIEcca ONPEAeIISIOTCS
JIUTOJIOTHYECKUM CTPOCHUEM, pelbe)oM THEBHOM MOBEPXHOCTH, XapaKTepOM PACTHTEILHOCTH U KOHTH-
HEHTAJBFHOCTHIO KiMMarta. OBparu mpuypoyeHsl, Kak MPaBHiIo, K JIETKOPa3MbIBAEMbIM U Pa3MbIBA€MbIM
CyIeCYaHO-CYTJIMHUCTBIM TOpOJaM aJUTIOBHAJIBHBIX CpEIHE-BEPXHEUETBEPTUUHBIX OTIIOKEHUH (aQqpm)
cnararomux I, II, III HapmoiiMeHHble Teppachkl B AojauHAX pek. I IMHHUCTBIX TPYHTOB XapaKTEpHBI
HEBBICOKasl KOJUTOMIHAS aKTUBHOCTD, Pa3InYHAs KOHCHCTEHIIHUSA, CPABHUTEIHHO OBICTpas pa3MOKaUMOCTb.
VYron BHYTPEHHEr0 TPEHHs I HUX COCTaBiseT B cpemneM 20°. Jluama3oH 3HAYEHHH (HU3HKO-MEXaHU-
YEeCKHX CBOMCTB IIMPOK B 3aBUCHMMOCTH OT JIUTOJIOTMYECKOTO COCTaBa TpyHTOB. IIIOTHOCTH yacTuIl uzMe-
HSeTCst OT 2,66 IS MeCUaHbIX pasHOCTeH 10 2,74 r/cM’ — IS TIMHACTBIX; KOOQ(HIHEHT ITOPUCTOCTH — OT
0,8 mo 1,0 (mst perxabIx TpyHTOB) 1 OT 0,4 10 0,5 (U1t oTHBIX). Koadduument punpTpaum cocTapuser
B cpeHeM 22 M/CyT AJisl KPYIHBIX MTECKOB, 5 M/CYT — AJisl MeNKuX, 1 M/cyT — anst cyneceid. [loBepxXHOCTb
AITIOBHANIbHBIX HAATIOWMEHHBIX Teppac M3pe3aHa MHOTOYHMCIICHHBIMH OBparaMu, peITBUHAMHU U OJtolle-
00pa3HbIMU MOHMWKEHUAMHU CY(h(HO3UOHHO-TIPOCATIOYHOrO reHe3uca. Ha akTHBH3alMI0 OBParoB CyIIeCT-
BEHHOE BIIMSHUE OKa3bIBAeT XO3sIMCTBEHHAs AesTenbHOCTh. llpu cTpoutenscTBe TpaHCKazaxCTaHCKOTO
KaHaja BO3HHMKAaeT HEOOXOAMMOCTH 3alllUThl HWHXEHEPHBIX COOPYKEHHH OT BO3JEHCTBUS OBpAXKHOM
aposui [2, 3].

Inockocmmotl cmbig SBIAETCS CYIIECTBEHHBIM penbeoo0pa3yomyM IpoueccoM B (GOPMHUPOBAHUH
MOBEPXHOCTH. VIHTEHCUBHOCTh CMBIBAa BO MHOTOM 3aBHCHUT OT COCTaBa CJIaraloIlluX MOpPOJ, 3aJepHOBaH-
HOCTH yKJIOHOB. Pe3yJIbTaToOM IJIOCKOCTHOTO CMBIBA SIBISIOTCS CEPUH METKUX 00p031, pHITBHH, IPOMOUH.
[loBrIlIeHHOE coaepKaHKe TIMHUCTON (paKIMK YBETHUHNBAET IIOTHOCTh U CLEIJICHHE TPYHTOB, CHHXKAas
MPU 3TOM Pa3MBIBAEMOCTh Mopoa. I'py0006i0MOYHBIE TPYHTHI OONagaloT Ci1a0ol pa3MbIBAEMOCTBIO U
MeHee TMOABIKHBL. Hambomnee mMpocTeIM CpeACTBOM MpEeAyNpeKACHHS IUIOCKOCTHOTO CMBIBA SIBISIETCS
OJIEPHOBKA U YCTPONCTBO BOJIOOTBO/IOB M IUBHECTOKOB.
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Ilpocadounvie aenenusi CBA3aHBI C TIEPUONUIESCKIM HEPABHOMEPHBIM YBIQXKHEHHEM H yCHIXaHHUEM
OO B Tpezaenax OECCTOYHBIX JacTel paBHUHBL [lo MHEHHIO OONBIIMHCTBA WCCIIENOBATENCH, OHU SB-
JSIFOTCSL IPUYMHONM 00pa30BaHusI OTPUIIATENBEHBIX MUKpodopM penbeda. XapakTepHo, UTO CepUM 3anauH
(crenmHbIx Omrozen) M OMOasKOB HanOOJee YacTO BCTPEYAIOTCSA B MECTax, IJle MOLIHOCTH MPOCAJ0YHBIX
MopoJl MakcuManbHas. KapcTomposBIeHHsT OTMEYEHBI B TOJIOCE Pa3BUTHUS HUKHE-CPEIHEOPIOBHUKCKUX
M3BECTHAKOB. [lorpeOeHHbIE KapcTOBbIE BOPOHKH, KaK MPaBWIIO, BBHITOTHEHB! TJIMHHUCTHIM MaTepHUAIIOM.
HecKOoIbKO OTKPHITHIX KAPCTOBBIX MONOCTEll ceueHneM okoao | M® M JUIMHOM CBBIE 3 M BCTPEUEHO B
W3BECTHSKAX JIEBOTO OeperoBoro ycryma aonuHbel p. Ecwib. [Ipocagodnple SBIEHHUS W KapcT CO3JAIOT
OCJIa0JICHHBIC 30HBI, KOTOPHIE OOBIYHO CIIOCOOCTBYIOT (DOPMHPOBAHUIO WHTEHCHBHOTO Pa3BHTHS 3PO-
3MOHHBIX TporeccoB. HambGonee yacto mpocagounbie (OPMBI BCTPEHAIOTCS HA MOBEPXHOCTH O3EpPHO-
AJUTIOBHATILHBIX BEPXHEIUIMOIICHOBBIX HUKHEUETBEPTUUHBIX (1aN»-Q)) M JeNoBHATBHO-TIPOIFOBHATBLHBIX
CpEIHEUETBEPTUIHBIX-COBPEMEHHBIX OTIOXEeHUH (dpQyry), TPEACTaBICHHBIX TIWHAMH, CYTJIMHKAMH,
CyImecsMH, TIeCKaMH pa3HO3epHUCTHIMU. CyTIIMHHUCTBIE OTJIOXKEHHUS MbIJIeBaThle U MaKpPOMIOPUCTHIE B BEPX-
Hel yactu paspesa (miotHocts 1,75-1,87 F/CM3, YHUCJIO MIACTUYHOCTU — 7-16 %) mpu BOJOHACHIILIEHUU
OBICTPO Pa3sMOKAIOT W OOHApYXUBAIOT MPOCAJOYHBIE CBOWcTBa. OMHAKO BCTPEYAOTCS PAa3HOCTH TIWMH
0eiIeIITUTOBOTO MIIN KaONIHHUT-MOHTMOPHJUIOHUTOBOTO COCTaBa, MPOSIBIIIONINE HAOyXaroIne CBONCTBA
(BenmmunHa cBoOOgHOTO Habyxanws ot 4,8 mo 27,3 %, mnotHocTts — 1,77-2,04 r/CM’, 9HCIIO TUIACTHYIHOC-
™ — 34-49 %, nmopucrocts — 34-49 %). Ilecku OT TOHKO- 10 KPYITHO3EPHUCTHIX, KAPOOHATHBIE, TJIMHHUC-
ThI€, HEPEAKO OXKeJie3HEHHbIe. [[IIOTHOCTh YacTuil MecKoB u3MeHsaercs ot 2,60 no 2,68 F/CM3; IUIOTHOCTH
TIPM MHHHMAJIBHOM YIUIOTHeHHH — oT 1,38 110 1,44 r/cM’; IIIOTHOCTB IIPM MAKCUMAIbHOM YIUIOTHEHHH —
1,69 nmo 1,88 r/em’ [3, 5]. Ha yyactkax pa3BUTHS HOPOJ OTMEUAIOTCSI KOHTHUHEHTAJbHOE 3aCOJICHUS
TPYHTOB, NIPOCAJ0YHBIE SBICHU, JIMHEHHAS dPO3HS U IJIOCKOCTHON cMBIB. [Ipu cTpouTenscTBe KaHaida U
XO03SIICTBEHHOM OCBOCHHMH TEPPUTOPHUH CIIEAYET YUUTHIBAThH CIEIU(pUUEcKHUe MIPOCaTOYHbIE TaK U Haly-
XaroIlue CBOMCTBA TIMHHUCTHIX TPpyHTOB. CozepkaHHue JIETKOPAaCTBOPUMBIX COJICH B CBSI3aHHBIX TPYHTax
KoMIulekca He npessimaet 0,4 %.

3aconenue epynmos — oguH M3 HanOOJee PACIpPOCTPaHEHHBIX M XapaKTEPHBIX IPOIIECCOB Ha BCEM
TEPPUTOPHH 30HBI BIUSIHUA TpaHCcKa3axCTaHCKOTO KaHajla. IHTEHCHBHOCTD pa3BUTHS MpoIlecca HEpaBHO-
MepHa. lllupokoMy pa3BHTHIO 3aCOJEHHS CIIOCOOCTBYET ciadas APEHHUPOBAHHOCTH, BBICOKAs HcHapsie-
MOCTb C BOJHOH MOBEPXHOCTH, OJIM3KOE 3aJeTaHne K TTOBEPXHOCTH BHICOKOMHHEPATU30BAaHHBIX TPYHTOB.
Copep:xaHre BOJIOPACTBOPUMBIX COJIEH M 3aCOJIEHHE TPYHTOB BO MHOTOM 3aBUCHUT OT TMIICOMETPHUECKOTO
nojoxeHus. Ha Gomee BBICOKMX OTMETKax cyMMa BOAOPAacTBOPHMBIX cOjed B rpyHTax coctasiuser 0,1-
0,5 %, no mepudepun nenpeccuil penbeda 3Ta BeTMUMHA mpeBblmaeT 2 %. Bricokas 3acoleHHOCTbH
TPYHTOB CYIIIECTBEHHO CKa3bIBAETCS Ha YBEIWUCHUH UX KOPPO3IUPYIOIIEH CIOCOOHOCTH.

3aconeHre TPYHTOB HanOoiee akTUBHO MPOTEKAeT B OHIDKEHHUAX pelibeda ¢ Oau3kuM (1o 3 M) 3ane-
TaHHeM K MOBEPXHOCTH TPYHTOBBIX BOJ. B TBepmoii (paze comoHUaKOB HaKaIITMBAIOTCS HaUMEHEe pac-
tBOpuMBIe coin CaCOs;, MgCO;, CaSO4 u ap. B Mecrax OiHM3KOTO 3ajeraHus YPOBHS TPYHTOBBIX BOJ
3aCOJIEHUE CBS3aHO C MPOIECCAMU HCMApUTENbHON KOHIIGHTpPAIlMM B 3aCyNUIMBOE BpeMs Tofa M HaKoOIl-
JICHUsI COJIeH Ha MOBEPXHOCTH ITOYB.

B OydepHoii 30He kKaHaIa MOKHO BBIICITUTE JIBA THITA 3aCOJICHUS:

— COJIOHYaKH, (hOpMHPYIOLIHECS B MOHIKCHUAX pelibeda B MecTax OJM3KOro 3ajeraHus BOJIOYIOp-
HBIX IMMH. CIoJja ¢ TOBBIIEHHBIX YYaCTKOB CHOCHUTCS OOJIBIIOE KOJTMYECTBO PACTBOPUMBIX COJICH;

— 3aCOJIEHHE MTPUYPOUYCHO K JHHUIIAM O3€PHBIX KOTIOBHH U CBA33aHO C Pa3rpy3Koil U OMu3kuM (10 3 M)
3aJleTaHueM YPOBHS MHHEPATM30BaHHBIX TPYHTOBBIX BOJ. 3/J€Ch IPeo0NIafaloT MOKpBIE W ITyXJIbIe
COJIOHYAKHU C COOOIIIECTBOM COJISTHKH, cojiepoca. B cyxoe Bpems rojja moKphIBaIOTCS KOPOUYKOH CONH OT 2
10 2,5 cM, IO/ KOTOPOH 3aJIeraroT MIIMHUCTBIE TPYHTHI [2, 3].

Ha mpuneratomeil Kk kaHamy TeppUTOpUH OyIeT MPOUCXOIHUTH IMPOIECC 3aCOJEHHSI TPYHTOB 30HBI
aspanmu. [IpupoHbie ycnoBus OyIyT ClIOCOOCTBOBATH AKTHBHOMY Pa3BUTHIO TIpoIecca.

3abonauueanue pacipoCTpaHEHO B THHUIIAX KPYMHBIX O3€PHBIX KOTJIOBHH, HA PEUHBIX MoHMax. Pyc-
JIOBBIE BPE3bI JOJMH U 03€PHBIE KOTIOBHHEI SABJISIOTCS PETHOHAILHBIMA 0a3ucamMu pasrpy3KH MOI3EeMHOTO
CTOKa. AKTHUBH3AINHU 3a00JaYUBaHUsS CITIOCOOCTBYIOT MOIEMBI YPOBHEH BOJIBI B MTOJIOBOJABSIX U MABOJIKH,
MIPY KOTOPBIX 3aTOIJICHUIO U OCTaTOYHOMY 3a00J1auMBaHMIO TIOABEpPraeTcsa O0MMpHas HU3MeHHas Y 6araH-
Typraiickas 10KOMHA, MMECYAHO-TIIMHUCTYIO TOJIIY, KOTOPOU BBIMOIHSIOT 03€PHO-aJUTIOBHAIILHBIC CPEJl-
He-BepxHeueTBepTHUHbIe oTiHokeHUs (laQquyp). 3meck mpeoOilamaroT TIWHBI B Pa3IMYHOW CTEMCHU
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MECYAHUCTBIE C TPOCIIOSMH TIECKOB, aJI€BPOIIMTOB, CYTIMHKOB, cyrneceid. [ TMHBI KOMIUIEKca MpH IOpHC-
toctH 35-48 % MMEIOT IIOTHOCTD yacTwIl 2,68-2,87 r/cm’, uncio mractuaocTd — 17-46 %. Bennunza
CBOOOJHOTO HAa0YXaHUWs TJIMH TPUPOTHOU CTPYKTYphl 0T 6 1m0 40 % B 3aBHCHMOCTH OT MUHEPAJIOTH-
YEeCKOI'0 COCTaBa JUCIEPCHOM (pakimu. B ecTeCTBEHHOM COCTOSHUM YroJl BHyTpeHHero TpeHus ot 11 1o
24°, 1ipy TI0JIHOM BOJOHACHIILEHUH OT 6 10 16°. 3abomaunBaHKe XapakTEPHO IS TUIOCKUX O3€PHBIX KOT-
noBuH (03. Tapankoinb, Kok, KymmypyH u T.1.), CIOXKEHHBIX CpeIHEYETBEPTUIHBIMH-COBPEMEHHBIMHU
oTnoxkeHMAIMHA (1Q.1v). O3epHBIE OCaAKW TPENCTABICHBI CYTTTMHKAMHE, TIIMHAMH, ITECKaMH, WIBI C TPO-
CJIOSIMU U JIMH3aMU CyIeced, MeCYaHUKOB, rpaBequToB. CYIIIMHKH KOMIUIEKCAa OTJIMYAIOTCS CaMOW pas-
JUYHOU KOHCUCTEHIIMEH — OT TBEPIOM M0 MATKOIIACTHYHOM, YTO BO MHOTOM OMPEIEISICTCS PEKUMOM
YBJIQOKHEHHs] O3€PHBIX KOTJIOBHH. B YCIOBHSX €CTECTBEHHOTO 3ajieTaHUs CYTJIMHKA WMEIOT IUIOTHOE
cioxenne — 1,74-1,83 r/em’. TIIOTHOCTH YacTUI M3MeHsieTCs OT 2,64 1o 2,79 r/cm’. CyTJIMHKY TIBLTE-
BaThI€ OT JIETKUX O THKEIBIX C YKUCIOM IutacTUyHOCTH 7-15 %. ['IUHBI mecyaHUCThIE ¢ YHUCIOM IIac-
THYHOCTH 18 % WMEIT IUIOTHOE CIOXKEHHE W XapaKTepPH3YITCS CPEIHMM 3HAaYeHHEeM IIOTHOCTH
1,80 r/cM’. Yrom BHyTpeHHEro TpeHmsi 19° B eCTECTBEHHOM COCTOSHHM U 14° B BOZOHACHIIICHHOM. J{s
TPYHTOB KOMIUIEKCAa XapaKTepHO 3acojieHHe, CyXoi ocraTok mocturaer 6,4 % Ha 100 r cyxoil HaBecku
[3-5]. Ha pexxum pazButus mporiecca 3a00J1a4nBaHUs CYIIECTBEHHOE BIMSHUE OKAa3bIBa€T aHTPOIIOTSHHBIN
¢akTop. XO3MHUCTBEHHBIE MEPONPHUATHS 3aYacTyI0 TPUBOAAT K BO3HWKHOBEHHIO 3a00JI09€HHOCTEH B
MecCTax, T IPUPOIHBIE YCIOBHUS UCKITIOUAIOT BO3MOXKHOCTh X 00pa3oBanHusl (MPOPHIBEI BOJT U3 OOBOIHHU-
TENBbHBIX KaHaJOB). Pexum 3abonaunBanus 3eMellb BHE c(hepbl BIMSHHUS aHTPOIIOTEHHBIX (PaKTOPOB OMpe-
JIENSeTCsl KIMMATHIEeCKUMHU YCIOBUSMH, PEKUMOM BBINIAJICHUS OCaIKOB U (POPMHPOBAHUS TIOBEPXHOCT-
HOTO CTOKa. B psne cimydaeB MCTOYHHKOM 3a007TadMBaHUS SBISIFOTCS TPYHTOBBIE BOABI. JI0KOMHBI 3a00-
JIOUEHHOCTH U MOYaKWHBI IMPUYPOUYCHBI K OYaraM pasrpy3Ku TpyHTOBBIX BoA. [3, 4]. Ha teppuropun
pacmipoCTpaHeHUs TPYHTOB KOMILIEKCOB CJEIyeT OXHAaTh aKTHBH3AIMIO IMPOIECCOB 3aCOJCHHS M 3a-
OomaunBanus B chepe BIHSHUSA TpaHCKa3aXCTAaHCKOTO KaHaa.

Passumue noonopa epynmogvix BoA B 30HE BIUSAHMS KaHaja TakKe MOXKET NMPUBOAMTH K 3a0oia-
YUBAHUIO TEPPUTOPUHU U 3acOJeHHUIO. Pa3BuTHE ATOro mporecca BO3MOXKHO B IpeneiaX COBPEMEHHBIX
AJUTIOBHATILHBIX TTOWMEHHBIX OTIOXKeHUH pek YoOaran, Kynnys3npl, Yarnmunka, Cenersl, Mimm, [lbrim,
Teneke. B muTomoruyeckoM cocTaBe MECKU pa3sHO3EPHUCTHIE, CYTIIMHKY, CYIIECH, TJIMHBL.

[ecuaHple OTIOXKEHUS 1O TPAHYIOMETPHUECKOMY COCTaBY PasHOPOJHEI, YTO CBS3aHO C OCOOCHHOC-
TaMu ux ¢opmupoBanus. Coxepxkanue rnuHuctor ¢pakuuu 0-4 %, meeBaroi 5,0-55 %, mecuanoit
22-94 %; mmoTHOCTH dYacTul 2,66-2,75 r/em’. TIIOTHOCTD TECKOB NpY MHUHUMAJIBLHOM YIUIOTHEHUHU
m3Mensercst ot 1,22 1o 1,58 r/em’. CpaBHHUTETHFHO BBICOKOE 3HAUEHHWE MAaKCHMAaJIhHOW BIArO€MKOCTH
(9,0-26,0 %) 0OBsICHSICTCS MOBBIICHHON TJIMHUCTOCTHIO OTJIOXKECHHA. YTOJI €CTECTBEHHOTO OTKOCA TIECKOB
B CYXOM COCTOSIHUH cocTaBisieT 26-32°, mox Bomoit — 18-22. Koaddumnment dunbrpanuu, mo JaHHBIM
OTIBITHBIX HAJMBOB, JOCTHUTAET 5 M/CyT, pexke Oomnee. CyTIMHKH TOPHUCTHIE, CPABHUTEIHHO OJHOPOIHBIE,
C BBICOKHM coJepkaHueM TmbiieBaThix dactui (mo 45,0 %). IlnotHocTs wWactuil rpyHTa ot 2,71 1o
2,78 r/em’, mnotHOCTH cyxoro TpyHTa 1,30-1,66 r/cM’ npu mopuctocty 10 47 %. Kospduuuent pub-
Tparuu He npesbimaeT 0,3 m/cyT. I1o KOHCHUCTEHITMH CYTJIMHKH SBIISIOTCS TBEPABIMU. UMCIIO IIacTHd-
HocTU 8-14%. CyriaMHKH OTHOCATCA K CNabo- U CPEeIHE3aCOJIEHHBIM: COAEp)KaHHE BOIAHO-PACTBOPUMBIX
coneir cocraBmser 0,21-1,04 %. B cocraBe coneii mpeobnanaioT cynbdatsel (10 Mr-skB), XJOopHaoB B
noponax oobraHo He Oonee 0,3-1,2 Mr-skB. B cocTaBe MONMEHHBIX OTIIOKEHWH OTMEYAIOTCS MPOCION U
JUH3EI TJIMH aJIeBPOJUTUCTHIX C COJAEpPKaHUEM TIMHUCTHIX (pakiuii 54-78 %. ILmOTHOCTH YacTUIl UX
coctaBisteT 2,71-2,83 F/CM3, IUIOTHOCTH cyxoro rpynHra — 1,41-1,54 r/em’. Tnuebl 10 KOHCHCTEHITUHU
OTHOCSTCS K TOIYTBEPIbIM, CPEAHEYIUIOTHEHHBIM, TIOPUCTOCTH HE TIpeBhImaeT 52 %. BenmuunHa mioTHOTO
ocTaTka B BOJIHBIX BHITSDKKax jocturaer 4 %, TUO 3acoiieHWs TIWH KapOoHaTHO-cymbdatHbid [1, 5].
AJTIOBUANTBHBIE OTIIOKEHHSI XapaKTepH3yeTcs CyIb(aTHOW arpecCMBHOCTBIO, YTO CO3/IAeT BHYTpPEHHEE
HanpsDKEHNE, BEAYIICe K pPa3pylICHUI0 OSTOHA U METaJlIa.

BoiBoapl. PazBuTre WHKEHEPHO-TEOJIOTHYECKUX MPOIECCOB MOXET OBITh YMEHBIIEHO C MpHUMeEHe-
HUEM CHCTEM WHXXEHEPHBIX COOPYKEHUN U MEPOIIPHUATUH 110 3aIMUTE MPUJICTAIOIIUX TEPPUTOPUN: TPEHAXK
3a HACBHINIBIO KaHaa, aMObl OOBAJIOBAHMSI, TUIAHUPOBKA TEPPUTOPHH, KOJUICKTOPHO-IPSHAXHAS U cOpoc-
Hasi CeTh C WCIIOJB30BAaHHMEM ECTECTBEHHBIX pycel peK B KaueCTBE MAaruCTPalbHBIX KOJUIEKTOPOB.
[IpumeHeHne «IamAIIei» TEXHOJOTHH CTPOUTENbCTBA. HeEmomycTHMBI Cyxue CcIocoObl pa3paboTKw,
MepPEeMEIICHUS, TUIAHUPOBKU M CKJIAJUPOBaHUs TPyHTOB. CTPOUTEIHHO-TIAHUPOBOYHEIC PaOOTHI JTOJIKHBI
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3aBepIIaThCs TUIONIATHON JiecoMenuopaluei. B cdepe BIUsSHHS KaHala IMepeyCcTPOHCTBO CUCTEM OTTOH-
HOTO XKMBOTHOBOJICTBA JOJKHO OCYIIECTBIISATHCS HE TONHKO C YUETOM CaHHUTAPHBIX TPEOOBAHWMA, HO U C
LEJBI0 MPEIOTBPAIICHUS 09aroB AeqUIsIUU | 3p03ud. B yCIOBHIX 3KCIUTyaTallii KaHajla yPOBEHb BObBI
0OJBIIMHCTBA 03ep (YaCTO MEePECHIXArIUX) MOBBICUTCS. C MOSIBIICHUEM (UIBTPAIIMOHHBIX 03€p yBEIIHU-
qarcs TUIOMIAU 3aTOIUIIEMBIX, 3a00J1a9nBaeMBIX M 3aCOJSIeMbIX TeppuTopuii. [lonmop rpyHTOBBIX BOJ B
cthepe BiusaMs TpaHCKA3axCTAHCKOTO KaHala OKaXXeT CYIIECTBCHHOE BIMSHHE HAa M3MCHEHHUE CIIOJKHB-
IIET0Cs BOJIHO-COJIEBOTO pekuMa. CHUKCHHUE TIPOYHOCTHBIX U JIe(OPMAaIMOHHBIX CBOHCTB OyIeT HaOI0-
JAThCSI TMPAKTUYECKH Y BCEX Pa3HOBHIHOCTEH MBIICBATO-TIIMHUACTBIX TPYHTOB, OCOOCHHO CO CTENEHBIO
BraxkHoctu meHee 0,8. BojoHachlllleHHe TPYHTOB 3aMETHO yMEHbIIaeT BEJIWYUHBI clieruieHus. M3Mene-
HUS TIPUPOJHBIX CBONCTB U COCTOSIHHI TPYHTOB OyIYT OMPENENSIThCS OCOOCHHOCTSMU TpaHC-(GOopMaIuu
TUIPOTEOJIOTHYECKOTO pexuma. Hanbomnbime n3aMeHeHus BOTHO-(DU3HUECKUX, MPOYHOCTHBIX U Aedopma-
IIMOHHBIX CBOKHCTB IMOPOJ OYIyT HMPOWUCXOTUTH B 30HE KOJeOAHWH YPOBHEHW TOIMOPHBIX BOIO-HOCHBIX
ropu3oHTOB. HamOonee HeOIarompusATeH TaKOH PEXUM I YYacTKOB, CIIOKEHHBIX Ha0yXaro-IIUMHU
rpyHtamMu. Hanmuune Ha HEKOTOPBIX YYAaCTKOB MPOCATOUYHBIX TPYHTOB, OTPULIATEIBHO BIMSIIONIUX Ha
YCTOMUYHMBOCTH OTKOCOB, CO3IACT ONpPEAEICHHBIE TPYIHOCTH MPU CTPOUTENHCTBE U SKCILTyaTal[Ml KaHala.
B 6ydepnoii 308 TpaHcka3zaxCTaHCKOTO KaHaa MAPOKO PA3BUT PSJT SK30TEHHBIX TCOTHHAMUICCKUAX
MIPOIIECCOB, CYIIECTBEHHO BIIMSIONINX Ha (DOPMHUPOBAHUE HMH)KCHEPHO-TEOJIOTHUECKUX YCIOBUH (KOHTH-
HEHTAJIFHOE 3aCOJICHUE TPYHTOB, dpO3usd, 3a0onadnBaHue U T. 1.). [log BIUsHWEM aHTPOMIOTEHHBIX (ak-
TOPOB BO3MO’KHA aKTHUBU3aIIMs MPOLIECCOB, O YEM CBUJIETEIbCTBYIOT IKCILUTyaTUPyEMbIE KPYITHbIE THIPO-
Texanueckue kKomiuiekcrl (Mpteim-Kaparanna-Keskasran, @epranckuii, Kapakymckuii u np.).
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A. H. Mutpoganosa, P. III. Kanaura, A. /I. A6Gur6aeBa, C. A. YkcykdaeBa
TOO «I'eorpadus mHCTUTYTE, AnMaThl, Kasakcran

TPAHCKA3AKCTAH KAHAJIBIHBIH OPTAJIBIK BOJIII'T AYMAT'BIHBIH
TEOMOP®OJIOTUAJIBIK JKOHE WHKEHEPJIK-T'EOJOTUSAJIBIK JKAF JAWJIAPBIH TAJIJIAY

AnHOTanusi. ['eoMOp(hOIOTHSIIBIK KoHE MHIKEHEPIIIK-TEOJIOTHSUIBIK KaFaiaap/AblH CHIIATTaMachIHBIH HeTi3i
peTiHie TPYHTTapIbIH KYpaMblH, KacHeTTepi MEH KAaJIblH, COHBIMEH KaTap HHXXCHEPJIK KYpBUIBICTApDMEH e3apa
dpeKeTTeCcyiHAe MeTiHAUIePAiH KaFJaillapblH ecelke aJaThblH TPYHTTAPAbl HHKEHEePITiK-TeOIOTHSIIBIK JKIKTEy KaFu-
JTachl aNbIHFAaH. beTki meriHaijep reHe3uci OOWBIHINA OPTYPIi TOPTTIK Ty3uUriMaepmeH Typanbl. bemep Ty3imymig
TOPTTIK KE3€HI KayinTi yIepicTepIiH KeH IaMybIMeH cHmarTanaabl. TepTTiK Ty3iUTiMepiH HETi3ri IeHeTHKAIbIK
TUTITEPiHE KeJleciiep KaTajpl: aJTIOBHMIIK, KOJIIK, KOJIIK-aJUTFOBHIIIIK, JSIIOBHUIIIK-TIPOTIOBHIAIIIK, DITFOBHIIIIK.
TepTTik Ke3eHre NeHiHri MeriHaIep TePPUTEeHAIK KaHbIK 00synbl popMarusiiap 606 TaObUIaab!.

TyiiiH ce3aep: HHKEHEPIIK-TEOIOTMIIBIK KOHE TeOMOP(OIOTHAIBIK JKaFAaiiap, TpyHTTap, Tay >KbIHBICTaphl,
(hU3UKO-MEXaHUKAJIBIK KACHETTEP, KayilTi yaepicTep.
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