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A. N. Mitrofanova, R. Sh. Kalita, A. D. Abitbayeva, A. A. Bekkuliyeva

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

ANALYSIS OF ENGINEERING AND GEOLOGICAL CONDITIONS
OF INTERNATIONAL LOGISTIC CENTER TERRITORIES
OF ARAL AND TURKISTAN CITIES

Abstract. The engineering and geological conditions of logistic center territories of Aralsk and Turkistan citie’s
determined by the development of loose rocks. They related with the manifistations of numerous hazardous geolo-
gical processes like salinization, swamping, deflation, linear erosion, slope wash, the phenomenon of subsidence, etc.
Their development conditions significantly depend on anthropogenic factor.

Sand massifs are affected by active deflation processes and with the development of the territory can cover
large areas. In terms of construction and highway exploitation and related structures, deflation is an essential compli-
cating factor and should be considered as the most important. Natural conditions and geodynamic processes affecting
the linear structures, both in the construction and exploitation are very diverse. The increasing of salinity, gullying in
some places, locally — subsidence, corrosion activity and aggressiveness of pore waters concerning to the concrete
and metal are complicating factors.

The detailed quantitative assessment of soil properties and the impact of engineering-geological processes on
the territory of the logistics centers are examined.

Keywords: logistic center, soils, rocks, physical and mechanical properties, hazardous processes, risk exposure.

VJIK 624.131.1(574.1)

A. H. Mutpodanoga, P. III. Kanura, A. /I. AdutdaeBa, A. A. bekkyaueBa
TOO «HuctutyT reorpadum», Anmatel, Kazaxcran

AHAJIN3 UH)KEHEPHO-TEQJIOTUYECKHUX YCJOBUM
TEPPUTOPUU MEXAYHAPOJIHBIX JIJOTUCTUYECKHUX IEHTPOB
rr. APAJIBCK U TYPKUCTAH

KaioueBble cji0Ba: JOrMCTUYECKUI LIEHTDP, TPYHTHI, MTOPOIbl, PU3UKO-MEXaHUYECKUE CBOMCTBA, OMACHBIE MPO-
LIECCHI, PUCK BO3/IEUCTBHUS.

AnHOTauMA. PaccMOTpeHbl MH)KEHEPHO-TEOJIOTUYECKUE YCIOBHUS TEPPUTOPHM JIOTUCTHUECKUX IIEHTPOB IT.
Apanbck u TypkucTtal, KOTOpble ONPEAETSIOTCS pa3BUTHEM B OCHOBHOM IPYHTOB HecKaibHOro Tuna. C HUMHU CBs3a-
HBI TIPOSIBJICHUS Psijia OMACHBIX T€OJIOTUYECKUX IMPOIIECCOB (3acoieHue, 3abomaunBanme, esus, THHEWHAS 3PO-
3Ws, TUIOCKOCTHOHM CMEIB, IPOCAIOYHBIC SBJICHUS U T.1.). Ha UX pe:kuM pa3BUTHS CYIIIECTBCHHOE BIMSHHUE OKAa3bIBACT
aHTpororeHHbIil (akrop. IlecyaHble MacCHBHI MOJIBEPTHYTHl aKTHBHBIM IpolieccaM Ae(IsIHUU, KOTOPBIE MOTYT
OXBaTHUTh 3HAYUTEIBHBIC IUIOMIAIN IO MEpe OCBOSHHS TeppuTOpuu. Jledsiuus sBiseTcs CymecTBeHHBIM (DaKTOpOM,




Uszeecmus Hayuonanvuot akademuu nayk Pecnyonuxu Kaszaxcman

OCJIOXKHSIOIINM YCJIOBHSI CTPOMTENILCTBA M 3KCIUTyaTallMi0 MAaruCTpalk U CBSA3aHHBIX C HEHl COOpYXEHHH, 1 ee cie-
JIyeT paccMaTpHBaTh B 4Hcie BaXHEHINX [IpuponHble yCIOBUS M T€OAHMHAMUYECKHE TIPOIIECCH, BIMSIOIINE Ha JIU-
HEWHBIE COOPYXEHU, KaK MPU CTPOUTEILCTBE, TAK U MPHU IKCIUIyaTalllH, BEChbMa pa3HooOpa3Hbl. OCIOKHIIOMIMA
(daxTopamMu SIBISIOTCS TOBBIMICHHAS, B OTACIbHBIX MECTaX BBICOKAs 3aCOJICHHOCTH TPYHTOB, OBpParooOpa3oBaHME,
JIOKaJIHO-TIPOCAI0YHOCTh, KOPPO3NOHHAS aKTUBHOCTb U arpeCCHBHOCTH IOPOBBIX BOJ [0 OTHOLICHUIO K METAJLLY U
Oetony. JlaHa moapoOHast KONNYECTBEHHAS OLIEHKA (PH3UKO-MEXaHWYECKHM CBOHCTB IPYHTOB, pPACCMOTPEHO BIIHSHUE
HH)XEHEPHO-T'€0JIOTHYECKUX NTPOLIECCOB Ha TEPPUTOPUH JIOTUCTHUECKUX LIEHTPOB.

Beenenue. [IpenBapurenpHas OLiGHKA TEPPUTOPUH TPAHCIOPTHO-JIOTUCTUYECKUX LIEHTPOB B MpE/-
moJlaraeMbIX TIpejesiaX JO0JDKHA OCHOBBIBATHCS HA JaHHBIX HHXKEHEPHO-TEOJOTHYECKON W TeoMopdoo-
rudeckoil mHpopManuu. JIOTHCTHYECKHWA LEHTP — CHEeIHaJu3upPOBAHHOE MPENNpHUATHE, OCHOBHBIMHU
(YHKUMSMH KOTOPOTO SIBISIFOTCS 00pa0OTKa M XpaHEHUE TPy30B, TAMOXKEHHOE odopmieHne, nHdopMma-
IIMOHHBIE ycIyrd. Ha ocHOBE MONTyueHHBIX JaHHBIX YCTAHABIMBAIOT BO3MOXKHBIE BAPHAHTHI Pa3MeEIEHUS
Ha MECTHOCTH, a TaKkke 00beM M CTPYKTYPY MH)KEHEPHBIX M3BICKAHWH IS MOJYYEeHUS UCXOMHBIX KOJH-
YECTBEHHBIX JIAHHBIX, HEOOXOUMBIX MPU MHIUBUIYAIBHOM MPOSKTUPOBAHUY, JIJISl pacueTa YCTOMYHUBOCTH
OTKOCOB 3E€MJIIHOTO MOJIOTHA aBTOMOOWIJIBHBIX JIOpPOT, €CTECTBEHHBIX CKJIOHOB, NMPOTHO3a H3MECHEHHS
T€OJIOTHYECKOM CPeJIbl B MPOIECCE CTPOUTENHCTBA U HKCIUTYaTaIlHH.

Hean uccnenoBanns. OUeHUTs PU3NKO-MEXaHNIECKHUE CBOHCTBA TPYHTOB U JIaTh MPOTHO3 Pa3BUTHSI
OITACHBIX TMPOIIECCOB HA TEPPUTOPUN MEXKIyHAPOIHBIX JOTUCTHUYECKUX IICHTPOB IT. Apalibck U Typku-
CTaH.

PesyabTathl uccienoBanus. VHXKEHEPHO-TEOIOTUIECKHE YCIOBHS TOJ CTPOUTEIHCTBO JIOTHCTH-
YEeCKUX IICHTPOB OLICHEHBI KaK OTHOCHUTEIBHO OnarompusiTHeie. OCIOXKHIIOMUMH (aKTOpaMH SIBIISIOTCS
MOBBIIIICHHAST BBICOKAs 3aCOJICHHOCTh TPYHTOB, JIMHEHHas 3po3us, Oe(UIsus, IUIOCKOCTHOW CMBEIB,
JIOKAJTbHO — TPOCaI0YHOCTh, KOPPO3UOHHASI aKTHBHOCTH M arPEeCCHBHOCTH TIOPOBBIX BOJI ITO OTHOIIEHHIO K
MeTauy W OeroHy. llpupomHble yciaoBHS W T€OAMHAMUYECKHE IPOLECCHI, BIMSIONIME Ha JIMHEIHbBIE
COOPYXKCHHUS, KaK MIPHU CTPOUTEILCTBE, TaK ¥ MPH AKCIUTyaTalluH, BeChMa pa3HooOpasHsel. [Ipexe Bcero,
ClIeyeT BBIACITUTh HU3KYIO €CTECTBEHHYIO BIQXKHOCTh W BBICOKYIO 3aCOJIEHHOCTH TPYHTOB, M3 KOTOPBIX
OyImeT BO3BOAWTHCS MArucTpaidb W JIOTUCTHYECKHE IEeHTPHL. J[Is co3maHds HaJeKHOTO 3eMENTbHOTO
MOJIOTHA TPYHTHI YIUIOTHSIOT HPY BIAXKHOCTHU, OJIM3KON K ONTHMAaIbHOH (ONTHMAaIbHAS BIAKHOCTE 16 %).
VYknanka rpyHTOB TIPU BIQKHOCTAX 3HAYUTENHHO MEHBIINX, YeM ONTHMANBHEIE MIPUBOIAT K X HEIOYTI-
JOTHeHHIO. [IpW TIPOBENEHWH CTPOUTENBHBIX padOT HEOOXOAMMO YUYHTHIBaTh, YTO MEpPhl OOpBOBI ¢
MPOSBJICHUSIMH OTTACHBIX MPOIIECCOB TPEOYIOT 3HAUUTEIBHBIX MaTepHAIbHBIX 3aTpPaT.

Heo0xomumocTs (GopMUpOBaHUS COBPEMEHHOW TPAaHCHIOPTHOW JOTHCTHYECKOH CHCTEMBI SIBISIETCS
OJTHUM M3 BaXHEUINX (HaKTOpPOB IKOHOMHYECKOTO pocta crpaHbl. Ha KazaxcraHckom ywyacTke MyibTH-
MOJTBHOTO0 3KOHOMHYecKoro mosica «Hosoro IllenkoBoro mytm» ot Xoproca a0 moptoB Axray u Kypsik
CO3JIAI0TCS TPAHCIOPTHO-JTOTUCTHYECKHE LIEHTPBI, KOTOPBIE MTO3BOJISAT HMOKPHITh TOTPEOHOCTH PETHOHOB B
COBPEMEHHBIX CKIIAJICKUX MOMEIIEHHUSIX MEXTyHAPOTHOTO KIIacca, a TaKXKe CO3AaTh LEHTPhI TUCTPUOYIIUU
C OXBAaTOM PETHOHOB COMPEIENBbHBIX TOCYAapcTB. MUPOBO OMBIT MOKAa3bIBAET, YTO AWHAMHYHBIA POCT
SKOHOMUKHU MPUBOIUT K 3HAYUTEILHOMY POCTY 00bEMOB TOBAPOJBIDKEHHUS U, COOTBETCTBEHHO, IPY30BbIX
MMOTOKOB, KaK BHYTPEHHUX, TaK U MEKAYHAPOIHBIX, B TOM YHCIIE, TPAH3UTHBIX.

WuxeHepHO-TEONIOTHYECKHE KapThl MEXITyHAPOIHBIX JOTHCTUYECKUX IEHTPOB IT. Apaibck u Typ-
KHCTaH [JAalOT MpPEICTaBICHHE O 3aKOHOMEPHOCTSX M PACIHPOCTPAHEHHH OIMACHBIX TIe€0JWHAMHYECKUX
MIPOLIECCOB U MPpeHa3HAUYEHBI Il OLIEHKHU MPOSBICHUS CTEIEHEN PUCKOB BO3JEHCTBHS Ha TeppUTOpHIo. B
Ka4yeCcTBE I'€0JOTMYECKON OCHOBBI aBTOPAMHU HCIIOJIb30BaINCh TOCYIAPCTBEHHBIE T€OJIOTHYECKUE KapThl C
MOSICHUTENIBLHBIMU 3alFCKaMU K HUM, TormoocHoBa Macitaba 1:200 000 u MaTepuaisl, paHee MoIydcHHbIC
aBTOpamu. Jlerenaa moctpoeHa Ha OCHOBE I'€HETHUECKOH KiIacCH(UKAIlMKM ONAacHBIX MpoleccoB. B neren-
JIe OTpaYKeHBI 3aKOHOMEPHOCTH PACIpPOCTPAHEHUSI U MHTEHCUBHOCTH Pa3BUTHS MPOIECCOB, TPOU3BEACHO
WX KJIacCU(UIMPOBAHUE M0 TEHETHYECKUM Tpu3HakaM. DakTopsl (HOPMUPOBAHUS TPOIECCOB C HX
TeHETUYECKUM T0/Ipa3JiefieHueM M OIEHKOW CTeleHel pHcKa BO3AEUCTBUS MOTYT UMETh HE3HAUMTENIbHO
omacHyto (1), mano omacHyto (2), ymepeHHo omnacHyw (3), omacHyto (4), BecbMa omacHyto (5) cTeneHwu.
Bce omacHble reommHamMuuecKne TpoIiecchl N300pakeHbl YCIIOBHBIMU 3HAKaMH KPacHOTO I[BETa OIperie-
neHHoW KoH(purypanun. Ha ocHOBE MH)KEHEPHO-TEOIOTUIECKOT0 CTPATHIPadUUECKOr0 pa3pe3a [BETHOM
3aKpacKOil KOHTYPOB BBIJEISIOTCS CTPATUTPAdO-TeHETUYESCKHE KOMIUICKCHI TPYHTOB. Pa3nuyHble BUIBI
TpaHull, nMeromre GopMaIbHOE U COIepPIKaTeIbHOE 3HaAUSHHNE [TOKAa3aHbl KPACHBIM M YEPHBIM IIBETOM.
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Tepputopus MeXIyHAPOTHOTO JOTHCTUYECKOTO IEHTpa I. APajbCK 1O TeoMOP(OIOTHISCKUM
YCJIOBHSIM IPUHAICKUT aKKyMYJISITUBHOU paBHUHE Topraiickoro pernosa TypaHCKOHN IIUTHL, IPEACTAB-
JIEHHOW OcaJKaMH COBPEMEHHOT'O, BEPXHCUYETBEPTUYHOTO-COBPEMEHHOTO BO3pacTa W MOPCKUMH OJIH-
TOLICH-30IICHOBBIMH OTJIOXKCHUSMHU TacapaHCKOW, CaKCcaylIbCKOM M deranckoi cBUT (pucyHok 1). Cospe-
MEHHDIU 03EPHO-XeMO2eHHbLIL uHJCeHepHo-2eonoeudeckuti komniexc (1hQpy) cnaraer qHWIA MeHYIAIIMOH-
HBIX TTOHWKEeHUH. OTI0XKEHHS MTPEICTABICHBl BA3KUMH IECYaHUCTHIMH TJIIMHAMH W TEMHBIMH WJIAMH C
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Figure 1 — Engineering and geological map of international transport logistic center of Aralsk city
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MMOBEPXHOCTH, TOKPBITHIX KOPOYKOH COJH. MOIIHOCTE COPOBBIX OTJIOXEHHA, (POPMHUpPOBaHHE KOTOPBIX
MpOoAOJIKAETCI U B Hacrtosilee BpeMs coctaBisieT 0,5-1,5 M. [7unbl KOMILIEKCa TIECYAHUCTHIE, BA3KHE,
TOHKOCJIOHCTBIC, HACKHIIEHBI BOJIOPACTBOPUMBIME COJISIMHE, COIEPIKAT THE3/IAa U JTUH3H rurica. [L1oTHOCTH
qacTHIl B cpeaHeM 2,79 r/em’, miotHocTs 1,90 r/cM’, yKa3hIBaeT HA TUIOTHOE CIOKEHHE TIHH B YCIOBHSX
ecTecTBeHHOro 3aneranus. Ilopucrocts 44 %, uncio mnactuaHocTH 18 %. ['pyHTHI 03€pHO-XEMOTEHHOTO
KOMIUIEKCa 3aCOJIEHBI, THIT 3aCOJieHUs Ccynb(aTHeA U XIopuaHbd. [lo kKadecTBy 3TO coleHBIE BOIBI U
paccobl, 00JaaarIIue Cyib()aTHON arpeCCUBHOCTHIO K OCTOHY.

Bozpl coBpeMeHHBIX COPOBBIX OTJIOKEHUH NIPUYPOYCHBI K 3aMKHYTHIM TTOHIKEHHSIM M COAEPIKATCS B
MIPOCTIOSIX CyTecel, MecKoB W WJIOB; TyOWHA 3ajeranus He npesbimmaer 1-3,5 M. [lutanme ocymiecTs-
JIIETCS 33 CUeT MHGUIBTPAIMA aTMOC(EPHBIX OCAJKOB M (UIBTPALIMH BOJ U3 OKPYKAIOIIUX OTIOKCHHA.
Bonasl BeicokoMuHepanuzoBannubie (0T 36 mo 119 F/Z[M3), TUI MUHEpaJu3aliy XJIOPUIHBIA U XJIOPUIHO-
CyJb(aTHBIH.

Cogpementulii 03epubili undiceHepHo-2eonocuneckuti komniexc (1Qry) BEIMOMHSAET KOTIOBUHY JKaKChI-
KBUIBIII. B OCHOBaHMU 3aleraloT YepHbIE€ WIIbI, BhIIIE MIACT KPUCTATUIMYECKON cou (TanuTa). MOIMIHOCTh
03EPHBIX OTJIIOXKEHHH JOCTUTAET 4 M.

Bepxneuemsepmuunviii-cospemennulii. 3010861l UHIICEHEPHO-2eonocuyeckuil  komniekc (VQurry)
MepPEeBEBAEMBIX MECKOB LIMPOKO PACIpOCTPaHEH Ha TEPPUTOPHH. 3/1€Ch 0JIOBOM mepepaboTke MoaBep-
JKEHBI TIeCUYaHbIe OTIIOKEHHUSI BEPXHEIUIMOIICHOBO-CpeIHeYeTBEpTHYHOTO Bo3pacta. [lo cocTaBy so0ioBbie
MECKH CXOMHBI C MATEPUHCKUMH M OTIMYAIOTCSA OT HUX JIMIIH CBOEH OKATaHHOCTBIO W JIydIed OTCOPTH-
POBAaHHOCTBIO 3€PEH 3a CUET yNaJeHHsS IMBUICBATHIX YACTHIl. B OCHOBHOM TECKM cCllaraloT OyrpHCThIC
(dopMbI penbeda OTHOCUTEIBHBIC MPEBBIMICHUS, KOTOPBIX 2—12 M, pexe 18 M. MOIIHOCTH 30JI0BOTO
MOKPOBa KONEOIETCS OT MEPBBIX A0 JECATH METPOB. /lecku KBapIeBbIe, MOJIEBOINTAT-KBapIIEBEIEe, Tpe-
MMYIIECTBEHHO MENKO- M CPEAHE3EPHUCTHIC, MbLIEBaThIe, caoaucThie. CoaepikaHnue MECYaHblX YacTHIl
87-95 %, neieBaThiXx 3—4 %, rMUHUCTEHIX 10 5 %. [ImoTHOCTH yacTHIl meckoB 2,65-2,69 r/em’ ,JJIOTHOCTh
pU MaKCHMAIbHOM yIUIoTHeHHH 1,58—1,67 r/cM’, mopuctocts 35-44 %. YTom eCTeCTBEHHOIO OTKOCA B
3aBHCUMOCTHU COZIEPIKAHUSA COJIEH M TblLIeBaThiX yactui 30-36°, mox Bomoit 24-33°, kosddurment duib-
Tpamuu 1o jgabopaTopHbiM qaHHBIM 0,65—8,5 M/cyT. [pyHTOBBIC BOJBI KOMIUIEKCA 3aJIETal0T HA TITyOHHAX
5-20 M, 00pa3yst enuHBIA BOJOHOCHEIN TOPU30HT C BOJOHACHIIIIEHHBIMIA BEPXHETIHOIEHOBBIMH TIECKaMH.
MuHepanuzanusi 1 XUMAYECKANW COCTaB MeCTpble (MpeodiIagaroT CHIIBHOCOJIOHOBATHIE W COJIEHBIE 5—
50 r/mM’, cynbhaTHO-XTOpHAHBIE HATpHeBbic). [10A3eMHBIC BOIBI 00NANAlOT CYIb(paTHOH arpeccus-
HOCTBIO.

CoepemenHblll MOPCKUU UHIICEHEPHO-2eon02uyeckull komniieke (mQpy) ciaraer akKyMyJSATHBHYIO
paBHUHY ObIBIIEro 3anmBa bombmroit CaprelibiraHak M BEITIONHSET TMOHI)KEHHWE HAa MECTe JPEBHEr0 WH-
TPECCHOHHOTO 3aJIUBa MOPS K IOTY OT ropbl JKaKCHIKBUIBIIIL

Ocanku apanbCKOW TPaHCTPECCHH IPENICTABICHBI CpeHe- U KPYITHO3EPHUCTHIMU KBapIIEBBIMHU TEC-
KaMH C IJIOCKOH TalTbKOM CephIX aleBPOIUTOB M KBAPIIEBHIX NMECYaHUKOB. Ha OTIENbHBIX yHacTKax NEecKH
XapaKkTepu3yloTcs KOCOM M IUaroHaJbHOW CIOMCTOCTBIO, MECTaMH OTMEYAlOTCSl IMPOCIOM CHHEBATO-
YEpHBIX WIOB. Bes Tonia nmepenoiHeHa CTBOPKaMHU PaKOBUH. MOIIIHOCTh COBPEMEHHBIX MOPCKUX OTJIO-
JKEHUH B palioHe T. Apanbcka koieonercs ot 0,5 no 4 M. B HacTosmee BpeMs Ha JHE ApaibCKOTO MOPS
OTKJIQIBIBAIOTCSI MEJIKUE TIECKU. B CBSI3M CO CHIDKEHHUEM YPOBHSI MOPS U3-110/T BOJBI BBIXOIAT YIACTKH JTHA
C TOHKO3EPHUCTHIM MaTepuasoM. Ha MOBEpXHOCTH MOJOI0M OCYIIKM Pa3BUBAIOTCS TUIUYHBIC ITYCTHIH-
HbIe JaHIMIA(TH C 3aCOJCHHBIMH TPYHTaMH U TOJBIXKHBIMHU OapXaHHbIMH TeckaMu. Ocagkd OCYIIKH
CJIO)KEHBI B OCHOBHOM IIE€CKaMH U QJIEBPUTAMH 1 X KapOOHATHBIMH pa3HOCTAMU. 1107 BIMSHUEM 30JI0BBIX
MIPOIIECCOB TIECUAHO-AICBPUTUCTHIM MaTepHall TMEPEBUBACTCS, W3 HErO BBIHOCHUTCS MEJKO3EM, a TECKU
cobuparorcs B OapxaHbl BbICOTOM 3—4 M u Oonee, oOpazyst OapxaHHbIe Tpsanbl. [lopoasl coBpeMeHHOM
OCYIIIKH COJICHOCHBI, B CPETHEM CO/Iep KaHHe BOJOPACTBOPHMBIX colieil mpeBsimaeT 7%. CTpOnUTEeNbCTBO
Ha 3aCOJICHHBIX TPYHTAaX SIBJSIETCS CIOKHOM mpobiemoit. [lpu 3aMaunBaHuy 3aCOJICHHBIE TPYHTHI, BCIIE/-
CTBHE pa3pyIICHUS COJECBBIX IIEMEHTAIMOHHBIX CBSI3EH, PE3KO CHUKAIOTCSA CBOU IMPOYHOCTHBIC CBOMCTBA U
MOJT HATPY3KOH MPOSBIIIOT XapaKTep MPocaaku. Boapl COBpeMEHHBIX MOPCKHX OTJIOKEHUH MPUYPOUYCHBI
K II0JIOCE MOPCKOW M aKKyMYJSITHBHOW Teppachl W K IUIOMIAAM JIPEBHETO HHTPECCHOHHOTO 3aJNBa
Apansckoro Mops. Bopocoaepxamumu SIBISIOTCS MEJIKO3CPHHUCTHIE KBaplEBble MECKU. VCTOUHHKOM
MUTaHUA CITy’KaT atMochepHble ocanku. [ryOnHa 3anmeranust ypoBHS TPYHTOBBIX BOJ OKoJio 1,5 M, MUHE-
panm3anmst ot 3 10 6 r/aM’. BoIbl IperMyIEeCTBEHHO CyIbhaTHbIE i CyIbhaTHO-XI0pHAHbIE [1—4].

— 102 ——




ISSN 2224-5278 Cepus ceonocuu u mexuuyeckux Hayk. Ne 5. 2016

Bepxnuii nauoyen u mudicnecpeOneuemeepmuynvll (7) HEPACUICHEHHBIN 03€PHO-ANIIOBUAIbHBLU
uncenepno-eonozuueckuii komnaexc (1aN,’—Qyp) BBIMOTHSIET aKKYMyJISTHBHYIO PABHHHY OCJIOKHEHHYIO
MHO>XECTBOM 3aMKHYTHIX TaKbIPHBIX TOHIKEeHUN. KoMIuieke 3aneraer Ha JeHYIMPOBAaHHON MTOBEPXHOCTH
najeoreHa. OTIOXKEHUS MPEACTABICHBI NIECKAMU C MPOCIOSMU TPaBUS U JIPECBBI aJICBPOJIIUTOB, KBapIIU-
TOB, 0’KEJIE3HEHHBIX MMeCYaHUKOB MOITHOCTBIO 10 41 M. Ilecku, paznozepuuctsie (ppakmus 0,1-0,01 mm
cocraBisier 70-80%) moneBommaT-KBapiieBble, C 3HAYUTEIBHBIM COJEepKaHneM KapOOHAaTHBIX 3epeH. B
MECKaX BCTPEUAIOTCS MPOCIION (10 3 M) MaJeBBIX H CEPO-3EICHBIX KapOOHATHBIX INnH. CyIecH, UMEIOIIue
B OTJIOKEHUSAX TIOJYMHEHHOE 3HaYCHHE, KBapIeBhle, peke KBapl-TojeBomnaroBeie. C MOBEPXHOCTH MO~
BEPraloTCsi HHTCHCUBHOMY Pa3BEBaHUIO. [/ecku KOMILIEKCA B YCIOBHAX €CTECTBEHHOTO 3aJIeTaHUs CHIIb-
HOYIUTIOTHEeHHBIE. [ImoTHOCTE WacTun 2,63-2,69 r/cM’, IUIOTHOCTb peixioro cnmoxenus 1,40-1,48 /e’
nnotHOro 1,56-1,70 r/cM’. YToM eCTeCTBEHHOrO OTKOCA B 3aBHCHMOCTH OT COCTaBa B CYXOM COCTOSIHHH
31-33°, B BomoHackimenHom 24-29°. Bogonponumaemocts Bapeupyer ot 2,4 mo 15,2 m/cyr. Cynecu
OTJIMYAIOTCS TBEPAOH U moNyTBepAod KoHcucTeHiueil. Comepkanue riauHucToi ¢pakiuu 0,1-9,8 %,
neuieBaroit — 0,5-17,7 %, necuanoit — 76,7-97,3 %. Jlns cyneceil xapakTepHa IJIOTHOCTH YacTull 2,63—
2,74 F/CM3, mioTHocts 1,35-1,53 r/em’. VIJIBl €CTECTBEHHOTO OTKOCA COCTaBisior 21-34° B CyXoM
cocrostHu ¥ 19-28° mox Bomoit. KoohpuuuenT GpuapTpanuu Mo pe3yibTaTaM HAIWBOB U3MEHSETCS OT
0,1 mo 2,1 m/cyt. ConeprkaHue JErKopacTBOPUMEIX colieil B TpyHTax uzmensercs ot 0,13 no 4,7 %. Ipe-
oOnamaronuii THI 3acOJCHHA CYlb(aTHBIA. Boapl KOMIIEKCa WMEIOT HIMPOKOE paclpOCTpaHEHHE.
BopoBMerniaromumMu mopogaMu CIIyKaT TOHKO- H MEIKO3epHHUCTHIE, TPEHMYIIIECTBEHHO KBApIEBBIE TIECKH.
I'myOuHa BCKpPBITHS TPYHTOBBIX Boj Konebnercs oT 3 no 10 m. Boasl ropu3oHTa mpecHblE ¢ MUHEpa-
nusarmeit 0,3-2,5 /M’ rHAPOKapGOHATHOTO M THAPOKAPOOHATHO-CYIH(ATHOTO COCTABA.

Bepxnesoyenosbiii u HUNCHEONULOYEHOBbII UHIICEHEPHO-2e0NI02UHECKUT] KOMnAEKC omaoxcenil (£,°8g
ye2aHCKas ceuma) OOHAXKaeTCs Ha CKJIOHAX BO3BBIMIEHHOCTH Xp. KaKCHIKBUIBIIL. OTIOXKEHHS HHUXKHE-
YETaHCKOM CBUTHI MPEICTABICHBI MIMHAMH C IIPOCIOSIMHU AJEBPOJIUTOB B HUXKHEH yacT. [ TMHBI cephie,
3elIEHOBATO-CEPhIE, CBETIIO-KOPUIHEBBIE, YUCTHIE U cIa00 aleBPUTUCTHIC, B PA3TMYHON CTENICHH U3BECT-
KOBHUCTHIE. B rIMHax oTMeYaroTCa MEPrelrucTbie KOHKPEIMU Pa3InYHbIX pazMepoB. MOITHOCTh CBUTHI 10—
36 M. BepxHeueraHnckasi cBHUTa, ciararomias BepimuHy xpedTa XKaKChIKbUIBIII, TPeACTaBIeHa TIIMHAMU 3€-
JICHBIMU, 3€JIEHOBATO-CEPHIMU, ITPH BHIBETPUBAHNH JKEITOBATO-3€JICHBIMHU, MTAJICBBIMH, C TIATHAMH U Pa3BO-
JaMH SIPKO-OPaH)KEBOTO M MAJIMHOBOTO IIBETA C MPUMa3KaMHU SPO3UTA M OXKEJIE3HEHHEM I10 TpPEeIIMHaM C
KOHKpeusiMUA Mepresneid. MomHocTh ¢cBUTH 22—50 M. [7iunsl TOHKOTUCTIEPCHBIE (ColepKaHue (pakiuu
< 0,001 MM nocturaer 60 %) OeliaeIUTOBOTO, MOHTMOPHUILTIOHUTOBOTO cocTtaBa. Conepkanue rurca 3,6—
5,6 %. I'muHHECTBIE OTJIOXEHHS XapaKTEPU3YIOTCS CIEAYIOIMMH TOKa3aTeNsIMH CBOMCTB: IUIOTHOCTH
vactur 2,70-2,86 r/cM°, TIOTHOCTH rpyara 1,70-2,25 r/cM’, IOTHOCTD cyxoro rpynata 1,32-1,76 r/em’,
MaKCHUMaJlbHas MOJICKYJIsipHas BiaroeMkocTh 10,9-38.,9 %; uucno mmactuanoctu 17,7-45,5 %, Koaddu-
ueHT nopucroctu BapeupyeT ot 0,560 mo 1,940. [IpeobmagatoT Habyxaromiue pa3HOCTH TIUH: BEITHYHUHA
cBOOOHOTO HAaOyXaHHs B YCIIOBHSIX €CTECTBEHHOTO 3amauuBaHus 6,5-52,3 %. [lokazaTenn compoTus-
JICHHsI CABUTY: B €CTCCTBEHHOM COCTOSIHHM YTOJ BHYTpeHHero TpeHusi 50—44°, mom BOIOH COOTBETCT-
BeHHO 20-28°. CozaepxaHue BOJHOPACTBOPUMBIX coiieil 3—4 %, THIT 3aCONCHHS XJIOPHIHO-CYIb(ATHBIMH.
I'muebl 00MamaroT cpeaHe KOppPO3UMHHOCTHI0. OTIOKEHUS MPAKTHICCKH Oe3BOAHBI. BepXHEIOIEHOBBIN
VHKEHEPHO-TeoNIOrHuecKuil kommneke (£,°sk) OTIOXKeHMil cakcaylNbCKOH CBHTHI ClIaraeT OGLIMpHEIE
npocTpaHcTBa B ypouunriax JKaiinak, [lamangsioorer, Kapakons, Capbioit v CKIOHBI Xp. YKaKCHIKBUIBIIII,
MIPEJICTABIICH TIMHAMH U aJeBpUTaMH C ITOAYNHEHHBIMH ITAYKaMU TIECKOB M PEIKHMH JIMH3aMH KBapIIUTOB
Y TIECYAHUKOB. MOMTHOCTH mocturaeT Mmectamu 30 MmeTpos [1-4].

[lo maHHBIM MHHEPAJOTHYECKOTO aHalW3a TJIUHBI COCTOAT M3 MOHTMOPWUJUIOHHTA, B MOJYMHEHHOM
3HAYCHWHU KAOJMMHUT U Tuapocirona. CoaepikaHue TIIHHUCTON Qpakiun B cpenHeM 38 %, meuieBaroit 34 %,
recyanoii 16 %. mIoTHOCTH YacThil 2,64—2,82 r/cM’, INIOTHOCTS rpynra 1,61-1,99 r/em’, wucio mwiacThy-
Hoct 12,5-55,1 %. Koaddunment mopucroctu Bapeupyer ot 0,38 mo 1,438. Benmumna cBoOGOAaHOTO
HaOyXaHUs B YCIOBHSIX €CTECTBEHHOTO 3aMadyMBaHUs B CpeHEM cocTaBisieT 16,5 %. ['uHbl oTHOCATCS K
CWJIBHO YIUIOTHEHHBIM. B yCIIOBHSX €CTECTBEHHOTO 3aJIeTaHHUsS UMEIOT TBEPAYIO, MONYTBEPAYIO U MSATKO-
TUTACTUYHYIO0 KOHCHUCTEHIMIO. [ THHBI HempocagoyHbl, 00JaaloT BHICOKON CTENEeHBI0 KOPPO3UHHOCTH.
[Tokaszarenu COMPOTHUBIIEHHS CIBHUTY: B €CTECTBEHHOM COCTOSIHUH yroJl BHYTPEHHETO TpeHust 6—27°, moj
BOJIOH cooTBeTCTBEHHO 6—20°. ['IMHBI pakTHUECKH 6€3BOIHBI. BOIBI IPHYPOUYEHBI K TIPOCIIOSIM H JIMH3AM
MMECKOB CpeIu TIIMH. MOITHOCTh OOBOAHEHHBIX MpOcioeB mecka oT 5—7 mol0 m. I'myOwHa 3ameranus
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M3MEHSETCS OT MEePBBIX METPOB 10 150 M. Munepanusamus Bog 27—70 I/AM’, MPEHMYIIECTBEHHO CyIlb-
¢aTHOTO U CyNb(PaTHO-XIIOPHUIHOTO COCTaBa. ATPECCUBHOCTH OJ3EMHBIX BOJ| CyJIb(aTHasl.

Bepxnesoyenosuiii unscenepro-eeonoeuteckuti komnaexc (£,°ts”) omuoocenutl 6epxnemacapanckol
nooceumsi, OOHa)KaeTCsl Ha CKJIOHAX Xp. JKaKCHIKBUIBIII U MPEACTABICH TIIMHAMH U aJleBpUTaMU C OA4YH-
HEHHBIMH MPOCTOSIMU TMECKOB U aJE€BPOJUTOB. [ 1uHbl CBETIIO-CEpBIC, 3€JCHBIC, B PA3IMYHON CTEMEHU
AJIeBPUTHCTEIE, JINCTOBATHIE, C KPYITHOPAKOBUCTBHIM M3JIOMOM, C 9acThIMU mpociosmu (o 0,1 M) aneBpu-
ToB. O0mas MomHocTh m3Mensercs ot 130 go 160 m. Coaepxanue rimmaucTor Gpaknuu 30-50 mo 85 %.
Hanee mpuBomsaTCcs 00OOIIEHHBIC MMOKA3aTENH CBS3HBIX TPYHTOB KOMILIEKCA: IDIOTHOCTH YacTuil 2,68—
2,78 r/eM’, mnoTHOCTH TpyHTa 1,75-1,89 r/em’, uncno mmactuunoctd 32-42 %. Kospduiment mopuc-
toctu 0,903-1,514. B npupogHOM COCTOSIHUH TPYHTHI UMEIOT TBEPIAYIO M MOIYTBEPAYIO KOHCHCTCHIIUIO,
YCTOMYMBEI K Pa3MbIBY U Pa3BEBaHUIO. | THHBI IPU BOJOHACHIIIEHUH CIIOCOOHBI K HA0YXaHUIO, B CpeIHEM
32 %. B eCTeCTBEHHOM COCTOSIHUM yTOJI BHYTPEHHETO TPEHHsSI COCTaBisieT 5—26°. Xapakrep 3acoieHus
TPYHTOB PEUMYIIECTBEHHO CyIb(aTHbIi. 3aconenue cpennee 0,1-4,8 %.

NHxeHepHO-TeoIoTHYecKUe YCIOBUS TEPPUTOPUM JIOTUCTUYECKOTO LIEHTPA T'. ApanbCK ONpenestoT-
Cs pa3BUTHEM B OCHOBHOM IPYHTOB HECKaJIbHOTO TUMa. C HUMU CBA3aHBI MPOSIBICHUS Psiia OMACHBIX I'eo-
JIOTHYECKHX TIPOLIECCOB (3acoieHne, Aedsaius, TMHeHHas 3PO3Hs, TUIOCKOCTHOW CMBIB U T.1.). Jloructu-
YeCKUH IEHTp TOMajaeT B TPaHMIIbI 30Hbl HOPMAaTUBHON MHTEHCUBHOCTH 3EMIIETPSICCHUH OKOJIO 6 OauioB
no mkane MSK-64. [lecuanbie MacCHBEI IOJBEPTHYTHl aKTHBHBIM TTporieccaM JIeIsIue, KOTOPhIe MOTYT
OXBaTUTh 3HAYUTEIHHBIC IUIOMIAAN TI0 MEPE OCBOCHUS TeppuTopui. CHIIbHBIE BETPHI BBIHOCAT OTPOMHBIE
MAacchl COJIeH U MbUIEBATO-TIIMHUCTOTO MaTeprala ¢ OCyIIEHHOro THA OBIBIIEr0 ApajbCKOTo MOpS Ha Or-
POMHBIE PAcCTOSIHHUA. AKTHUBHON AeIsIUMU MOABEP>KEHBl BEPIIMHBI HanOojee BO3BBILICHHBIX OYTPOB.
Hednsauus (omacHOW CTENeHW pPUCKa) SBISETCS CYIIECTBEHHBIM (DAKTOPOM, OCTOXKHSIOIIMM YCIIOBUS
CTPOMTENHCTBA U IKCILTyaTalli MarucTpaid M CBA3aHHBIX ¢ HeH COOpY)KEHUH, U ee cleayeT paccMaTpu-
BaThb B YHCIEe BakHeWImmx. PasButue mponecca AeIsALMU 3aBHCUT OT MHOTHUX MPUYMH U YCIOBHH
(TEXHOJOTHsI CTPOUTENHCTBA, MACIITA0BI PabOT, SKCIMO3UIHMS OTKOCOB M CKIIOHOB JOPOXKHBIX HACHITIEH
OTHOCHUTENFHO TOCIIO/ICTBYIOMIMX BETPOB W T.n.). [IpencraBnsercs HeoOXOIMMBIM Ui pailOHOB Tepece-
YEeHUS JOPOTOI KPYIHBIX Y0JIOBBIX MACCHBOB MPOBECTH CIEIUANBHBIC UCCIIEAOBAHUS U BBIOOpa Oaro-
MPHUATHBIX TEXHOJOTHYECKHUX CXEM CTPOHTEIhCTBA M KCILTyaTallli WHXXEHEPHBIX coopykeHni. Heobxo-
MO TPEyCMOTPETh KOMIUIEKC 3aIUTHBIX MEPONPUATHN HANpPaBICHHBIX Ha 3aKpelyieHue NeckoB. [
TPYHTOB 03€PHO-XEMOTEHHBIX U MOPCKHX OTJIOKEHUM YCTOWYMBBIA PEKUM KOHTHHEHTATBHOTO 3aCOJIEHUS
00yCJIOBJIEH PE3KO BBIPAKEHHOM apHIHOCTBIO KIIMMaTra, 3HAYUTEIbHOW HCHapseMOCTBIO ¢ BOJHOW TO-
BEPXHOCTBIO M HEJOCTAaTOYHON APEHUPOBAHHOCTHIO TEPPUTOPHU. 3acOlieHUE (OMACHOM CTETeHH) MPOUC-
XOIWT 3a CUET UCHApUTEIbHOM KOHIEHTpauuu coyied. Ha TeppuTopun pacnpoCTpaHEHHsI KOMILIEKCA
TUTMOLIEHOBBIX OTJIOKCHUH pPa3BUTHI Ae(IALUS ONACHOW CTENEHH, JIMHEHHAas 3pO3Hs, B MOHMKCHUSIX —
3aCOJICHHE M TaKbIpOOOpa3oBaHUE OMACHON M YMEPEHHO OMAacHOW cTereHH. B cBs3u ¢ majeHneM ypoBHS
ApanbsCKkoro Mopsi BO3MO>XKHa JaJIbHEWINAsl 3HAYUTENIbHAsE aKTUBU3aLUs 3TUX IpoueccoB. Ha ckioHax xp.
JKaKChIKBITBIII, T/I€ Pa3BUTHI 0IEHOBBIE OTJIOKEHHUS, OTMEYAIOTCS MPOIECChl MIIOCKOCTHON M JTMHEHHOMN
9pO3UH HE3HAYUTEIBHOM U MaJOONAacHOH cTerneHu. OCIOKHIIOMIM (akTOpOM IPH OCBOSHHUH SIBUTCS CIIO-
cOOHOCTP TNIMH K HaOyXaHWIO U MHTEHCHUBHOE 3aCOJICHHE B MOHWKEHHUAX penbeda. BozMokHO akTHBHOE
pa3BUTHE JIMHEHHOMN 3pO3UHN.

TeppuTtopus MeXIyHApOIHOTO JOTHCTHYECKOro HeHTpa I. TypKueTan mo reomMopdosiornueckum
YCIOBUSM TPUHAIIEKUT TIOCKOIM CTOIOBOM XOIMUCTON W yBAJIMCTON PaBHHUHE C (pparMeHTaMH MEIKOCO-
mouyanka CeBepo-KBI3BUIKYMCKOTO pernoHa TypaHCKOW TUTHTHL. B TeoornaeckoM CTpOeHUH MPUHUMAIOT
y4acTue MOpOJbl YETBEPTHUYHBIX OTIOKeHUH. OHM TpefcTaBIeHbl MOPCKHUMH OCaJKaMU COBPEMEHHOTO,
CpeIHe-BepXHEUETBEPTUIHOTO BO3PACTa U KOHTHHEHTAILHBIMU OTJIOXEHUIMH (PUCYHOK 2).

Cospemennvle annosuanvhsie omaodcenuss (aQry) crararoT MOMMEHHBIE Teppachl W TOMUHBI CYXHX
pycen apeBHux npoTok Ceipmapbu, Tamapiosek, pex Kapammk, basnneipozen, Kanrarm, Tamumakcaid,
opnak, apeikoB benpapeik, Cynak, barbipbac. JIutonornueckuii COCTaB OTIOKEHUHM MpeACTaBlIeH Iec-
KaMH MEJIKUMHU, CPEOHUMH U MbUIEBATHIMU C MPOCIOSIMU MECYAHUCTBIX CYyNECed U CYIJIMHKOB MECTaMu
JIECCOBUIHBIX, peke IeOHeM, TpaBueM. MOIIHOCTH KOMILIEKCAa M3MEHSIOTCS B IIMPOKUX IIpelenax OT
<5 no 20 m u Gonee. [lecku MeIKO- U TOHKO3EPHHUCTHIE, CIarallie NOHMEHHbBIE TEPPaCchl OTINYAIOTCS
npumecblo mioBatelx (pakuuil. Coxepxanue rimHUcTOW ¢pakuuu 0—4 %; mbeuteBatod — 5,5-55 %;
necqanoit — 22-94,5 %. Ilecku 001aalOT PBHIXJIBIM CIOKEHHEM, pPeXe OHU OIEHHBAIOTCS KaK TPYHTHI
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PucyHok 2 — MlHxeHepHO-TeosIornuecKas KapTa MeXIyHapoJHOrO TPAHCHOPTHO-JIOTHCTHYECKOr0 IieHTpa I'. TypKucTaH

Fig. 2 — Engineering and geological map of international transport logistic center of Turkistan city

cpenneii yruiorHeHHocTH. [ImoTHOCTS yacTwi rpyHra 2,66—2,77 r/em’; wiotHOCTh 1,22-1,45 r/em’; mMak-
CHUMaJjbHasi MOJICKYJISIpHASL BIAroeMKOCTh 9-26 % CBUAETENHCTBYET O MOBBIIICHHON TTIMHUCTOCTH TIECKOB
Ha OT/JIENIbHBIX yYacTKaX. YTOJ €CTECTBEHHOI'O OTKOCA B CyXoM cocTosiHud 31-34°, mox Bomoii — 22-25°.
[To rpaHyTIOMETPHYECKOMY COCTaBY CYTVIMHKH M CYIECH OTHOCSTCS K IblieBaThiM. ComepxaHue Ghpakinuii
0,05-0,005 MM mpesbrmaet 45 %. Yucno miactuuHocTu coctaBiseT oT 4 go 13 %. Ilopoasr sBasttoTcs
cmabo 3aconeHHbIMH. IIIOTHOCTH YACTHII IPYHTA BapbHpyeT B mpeaenax 2,72-2.75 r/cM’, MOPHUCTOCTH
koiebaetcs ot 43 1o 47 %, ecTecTBEHHAs BIIAXKHOCTh cocTaBligeT 14-27 %. ANTIOBUATILHBIC OTIIOXKCHUS
BOJIOHOCHBI B TIpEJeNIax PEUYHBIX AOIWH. KOIMYeCcTBO BOJMBI HEMOCTOSIHHO. PacXobl BOMBI COCTaBISIOT
0,5-1,0 /e, [IpeobmanaroT CONIOHOBATHIC U COJICHBIE BOJIBI C MUHEpaU3anue 10 3—5 F/,E[M3, OTJINYAIOT-
cs cynbdaTHON arpeccuBHOCTRIO. Koadpumment pumprparum komednercs ot 0,1-0,5 mo 15 m/cyT.

B ypouuiie Bocarankonb cospemennvie ozepro-xemozennvie (IhQry) OTIOKEHUS MPEACTABICHBI TJIH-
HUCTBIMU MECKaMH, C PEIKUMU MPOCIOSAMHU CYIIECei U CyTIHMHKOB. [IIOTHOCTh 4acTHI mecka KoJeOeTcs
ot 2,68 mo 2,75 r/em’. YTon ecTeCTBEHHOrO OTKOCA CyXOro MecKa B 3aBUCUMOCTH OT MUHEPAJIBHOTO U
IpaHyJIOMETPUYECKOrO cOCTaBa M3MeHsercs ot 37 no 44°, BogoHackimeHHoro — ot 27 no 39°. Kospdu-
nueHT QuiabTpanuu cocrapiseT 2,4—3,8 M/cyT. [pyHTBI 03€pHO-XEMOTCHHOTO KOMILJICKCA 3aCOJICHBI, TUII
3acoieHust Ccynb(haTHRId U XJIopuaHbIA. [lom3eMHbBIE BOIBI, cOMepIKaIIuecss B OTIOKEHHUSIX KOMILIEKCA,
3ayreraroT Ha TimyouHe He 6osee 5 M. [1o kadecTBY 3TO MPEHMMYIIIECTBEHHO COJICHBIE BOABI M PACCOJIBI, 00-
najarolme cyibhaTHONH arpecCHBHOCTBHIO MO OTHOMICHHIO K OeToHy. MuHepammsarms ot 49 mo 113 r/am’,
usorna 200 r/am’. Bomsl Cynb(haTHO-XJIOPUITHOTO, XJIOPUIHO-HATPUEBOTO W XJIOPUIHO-CYIb(haTHO-
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HaTPHEBOTO cocTaBa. B mpenmenax mepBbIX HaANOHMEHHBIX (TyrailHbIX) Teppac pPeK TEPPUTOPUHU JOTHC-
THUYECKOTO IIeHTpa I. TypKecTaH, pacIpoCTpaHeH aJIIIOBHAIbHbIN KOMIIJIEKC BEPXHEUETBEPTUIHBIX-COBPE-
MeHHBIX (aQqrrv) oTioxkeHuH. [IpeuMyIIecCTBEHHO OHHM CJIOXEHBI IMeCKaMH C MPOCIOSAMHU JIECCOBHUIHBIX
cyrnecel, CYrJIMHKOB M TJIMH, MECTaMH TPaBUMHO-TAIEYHUKOB. [/ecku MEIKO- U Pa3HO3EPHUCTHIE, MbLIE-
BaThIC, CIIOAMCTHIC C JIMH3aMU M MPOIUIACTKAMH CyIeced W CYTIMHKOB MIoBaTbiX. CIOXKEHHE PBIXIOE,
peXe MEeCKH cpe/lHel MIIOTHOCTH. [ pyHTHI OTJIMYAIOTCSl HEJOYIUIOTHEHHBIM ClloKeHHeM. [leckam cBOCT-
BeHHa Oouiblnasi BenmuurHa BomooTnayn 13,5-21,5 % npu nmomHoi Baaroemkoctu 21,5-32 %. IIpounoct-
HBIE CBOIICTBa NECKOB NP HACHIILICHWH BOJOH YXYALIAIOTCS, OHM OOJIAAalOT IMOBBIIIEHHOW CXKHUMae-
MOCTBI0. MEIKO3EPHUCTBIE ITECKH 00JIAIAI0T YIIIOM €CTECTBEHHOI'O OTKOCA B CYXOM COCTOSTHHMHU 34 1 25° —
TIpU BOJOHACKIIIEHNHN. [IIOTHOCTH YacTHIl rpyHTa 2,66 r/cM’, miotHOCTh — 1,78 T/eM®. KosurmenTs!
¢unpTpanmu coctaBnsioT 0,1-17,16 m/cyT. Cyerunku npeacTaBieHbl JETKUMH, CPEIHUMH, TSHKEIBIMHA U
IIBUIEBATBIMHU Pa3HOCTAMU. XapaKTepU3YIOTCs ONPEAEICHUSIMHY, IpuBeIeHHbIMU B Tabmuue 1. Cynecu mo
IpaHyJIOMETPUYECKOMY COCTaBYy MPEACTaBICHBI B OCHOBHOM TSKEJIBIMH KPYIHBIMH U IBUIEBATHIMU pa3-
HocTsiMH. [IpocagodyHbiMu cBoWicTBaMH 00J7aJaroT cymecd Tsbkenble W mbuieBaThle. Cpeanuit k03ddu-
LUEHT OTHOCUTEIBHON MPOCaJOYHOCTH MbLIeBaThIX cyneceil coctaBisieT 0,027, tsoxensix — 0,310. I'pyn-
TOBBIC BOJBI 3ajerafoT Ha riayonne 1-20 m (mpeobmamaet 3—10 M). Boasr comenbie, MuHEpaIu3amus — 3—
10 /M’ ¢ pe3Ko BBIPaKeHHOI CyiIb(aTHOIl arpeccueii k 6eToHy 1 Metamty [5 ,6].

I'panynomerpudeckuii cocTaB U GH3UKO-MEXAaHHIECKHE CBOMCTBA CYTIIMHKOB HHXKEHEPHO-T€0JIOTHYECKOr0 KOMITIIEKCa
BEPXHEUECTBEPTUIHBIX-COBPEMEHHBIX AJUTIOBUAIBHBIX OTIOKECHUH

Bunel onpenenenuii IIpenenst
Coneprkanue ppaxunii, %
[Tecuanbie 11-57
I'munucteie 31-76
[TeineBaThIC 11-15
BepxHuwuii mpenen mIacTHIHOCTH, %o 19-32
Yucno mactuaHoCcTH, %0 3-12
Biaroemkocts MakcumalibHasi MOJIEKyJIsIpHast, %o 9,7-17
[InoTHOCTE YacTUI TPYHTA, r/em’ 2,62-2,75
[LI0THOCTB, T/cM> 1,68-1,97
IInoTHOCTH CyXOrO IpyHTa, r/em’ 1,39-1,86
[Mopucrocts, % 35,3-57,10
Koadpdunuenrt nopucroctu 0,54-0,78
Yron BHYTpEHHET0 TPEeHUsI, Tparyc 27-31
Crerrenne, 10° ITa 0,01-0,31
KoaddurpieHT BooHACHIIIICHHS 0,8-0,95
Habyxanue, % 2,6-17,5

Bepxueuemsepmuunuiii anmoguanvuviii komnaexc (aQy), pa3sBUTHIA Ha BTOPOH M TpeTheH HaIIOM-
MEHHOU Teppacax IMPEICTaBJICH MEeCKaMu C MPOCIOSAMHU CyIeceil, CyTJTMHKOB U TIUH O0IIeil MOIIHOCTHIO
12-30 m; MecTamMu MEPEKPHIT JIECCOBUAHBIMU CYNECSIMU U CYINIMHKaMu MOIIHOCThIO 1,5-3,0 M. Ilecku B
OCHOBHOM MEJIKO- M CPEIHE3EPHHUCTHIC, MblUIeBaTble. [lecku METKO3epHHUCTHIE XapaKTepU3yIOTCsl He3Ha-
YUTEIHHBIM COJIEpKaHUEeM TIIMHUCTHIX Ppakuuii (Menee 2 %). CpenHee KOIMYeCTBO MbUIEBATHIX (Dpakiuit
6-15, pexe 22%, a necuanbix — 84-93 %. I'pyHTHI cyxue, eCTeCTBEHHAsI BIAXHOCTb COCTaBiseT 2-3 % u
Hike. CpeiHIe 3HAYEHHS [UIOTHOCTH YacTuIl 2,68—2,70 r/cm’. TInoTHOCTB cyxoro rpynTa 1,55-1,68 r/ev’.
[Mopuctocth BbicOKast 45,448 %, koadduument nopucroctu 0,694. Yron BHyTpeHHero TpeHus 32—34°.
Koadpdumnmentsr pumbTpanu isi BOAOHACHIIICHHONH YacTH IMECKOB 1O JAaHHBIM OTKA4eK COCTaBISET
1,013-23,6 m/cyr. Ilecku oO6BomHeHbI. ['TyOuHa 3aneranusi TPyHTOBBIX BOJ OT 2 M. Boabl BEICOKOMHHE-
panu3oBaHbl, 001aJal0T PE3KO BHIPAKEHHOH Cynb(aTHOH arpecCUBHOCTBIO MO OTHOLICHHIO K OETOHY U
MeTaIy.
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Cpeoneuemgepmuunslii anLI0BUAILHO-NPOTIOBUAILHBIU UHIICeHepHOo-2ceon0eudeckuti komnaekce (apQr)
pacIipocTpaHeH B IepU(EepHIHON 30HE KOHYCOB BBIHOCA MPEATOpUil IPEICTABICH CYTIIMHKAMH JIECCOBHI-
HBIMH, TPaBUIHO-TaICYHUKAMH, pexe neckamu oOmel MomHocTeio 50 M u Ooznee. B rpanynomerpu-
YeCKOM COCTaBe CYTJIMHKOB IpeobianaroT neuieBaTsie ¢pakiuu (ot 70 10 80 %). I'muHucThIX (ppakumit
conepxxutcst ot 10 mo 25 %, ¢ riryOMHOM MPOLIEHTHOE coaepkaHue X yBennunBaeTcsa. KonmndecTBo mec-
YaHbIX (pakiuii u3mensiercs ot 3 10 13 %. Cyenunku cpeane- u cnabosacosienHbie. O0Iee copepikanue
coneii He npesbimaer 0,1-0,5 %. Tun 3aconenus cynbdaTHbIil Kanbiuesblid. [lopucrocts > 45 % yka-
3bIBa€T Ha HEIOYIUIOTHEHHOE COCTOSHUE JIECCOBHIHBIX HMOPOA M 3HAYMTENBHYIO NIPOCAJOYHOCTh B yCJIO-
BUSIX MX €CTECTBEHHOTro 3ayieraHus. Ko ¢uuueHT oTHOCUTENbHOH MPOCaTOYHOCTH NPU BEPTUKAIBHOM
Harpyske 3-10° I1a B npezenax BepXHei maTHMeTpoBoil Tommu gocturaet 0,15-0,20. MomuocTs poca-
nmouHoi Tommu 15 M. CHibHOIIPOCaOYHbIE CYTIIMHKA ¢ Ko3ddumuenToM nopucroctu Oonee 1,0 3ame-
Tar0T NPEeUMYIIECTBEHHO Ha BOAOPA3AeibHBIX ydacTkax. C riryOMHON MIIOTHOCTH MOPOJ YBETUUMBAETCS,
YMEHBIIIAETCSI TOPUCTOCTh M MOKa3aTeNlu MPOCaAOYHOCTH. YTOJI BHYTPEHHETo TPEHUS He MpeBhIIaeT 25—
30°, cuemenne — 0,560—0,740-10° T1a. TIpu MOJTHOM BOJOHACHILCHHH YIJIbl BHYTPEHHETO TPEHHS YMEHb-
marotes g0 20-22°%; cueruieHne mamaet 10 Hyus. I pasuiino-zaneunuxu ciabo CIieMEHTHPOBaHbI. [ albka
CpelHeH OKaTaHHOCTH IPOJOJITOBAaTON, peXke YIUIomEeHHOH (opmbl. Pazmep ee He mpeBbimaer 6—8 cMm.
ConepxaHue Tajlbk K odmeMy oobemy mopoasl — 60 %. 3anoiaHuTens TpaBUHHO-CyNecyaHbld. Xapak-
TEpHBII TPaHyJIOMETPUYECKUH COCTaB 3alOJHUTENSA: COAEpKaHME TIUMHUCTHIX dYacTul (MeHee 0,05-
2,0 Mm) — 10,90 %; rpaBuiinbix (2—20 mm) — 37-89 %; ranpku menkoit (20-60 mm) 30,01 %. I'pyHTOBBIE
BOJIBI 3alieraroT Ha TimyOuHe ot 10 M 10 40 M B TpaBuitHO-raneynukax. OHE 001aaI0T MeCTpoil MUHEpa-
nu3anueit 10 4 r/AM’; O THITY IPeo6IataroT Cynb()aTHO-XIOPUIHBIE.

B mpenenax 3po3MOHHO-IEHYJAIIMOHHBIX CKJIOHOB IMOYTH TOBCEMECTHO PA3BHUT BEPXHEIOYEHOBbIl-
HUMICHEONUEOYEHOBbL MOPCKOU Komniaeke (ML, 3), MOIMTHOCTRIO 10 50 M. JluTonmorudecku mpencTaBiieH
OJTHOPOJHOM TONIIEH TJIMH, C MAaJTOMOIIHBIMU U PEAKUMHU JIMH3aMHU U IPOCIOSIMH TIECKOB, aJI€BPOJINTOB U
MECYaHWKOB KBapIIEBBIX HAa KPEMHHCTOM IIeMEHTe. /iuHbl TOHKOAMCIIEPCHBIE (coaeprkaHue (pakiuu
menee 0,001 mm gocturaer 60 %). Comepkanue rumca 3,6—5,6 %. [THHHUCTBIC OTIOXKEHHS XapaKTepH-
3YIOTCSI IIOTHOCTBIO YacTull rpyHTa — 2,70-2,86 F/CM3, IUIOTHOCTBIO — 1,7-2,25 F/CM3, YHCJIOM MJIACTHY-
Hoctu — 17,7-45,5 %. Koadduiuent nopucroctu Bappupyer B mpenenax ot 0,560 mxo 1,940. IIpeobdia-
JA0T HaOyXarolye pa3HOCTH TJIMH: BEJIMYMHA CBOOOJHOTrO HaOyXaHHs B yCJIOBUSAX €CTECTBEHHOI'O 3aMa-
ynBanus 6,5-52,3 %. Conepkanue BOZOpacTBOPUMBIX cosiell 3—4 %. Tumn 3acosieHus XJIOpHIHO-CYIbpaT-
HBIH, pexe Cynb(QaTHeId W XJIOPHAHBIH. [JTMHBI 00JNamaloT cpenHeld KOppO3UHHOCTHIO. OTIIOXKEHUS
MPaKTUYECKU O€3BOIHBI.

Boixoasl soyenoso20 Mmopckozo umdicenepHo-ceonocuueckozo Komniekca (m£L£;) BCTpEUaroTCs B
mpeaenax mpearopHoil paBHuUHBI xpebTta Kapartay. OTnokeHHs] MpencTaBlIeHbl NMECKaMH, TMECUYaHUKH B
TOJILE TTUH MOIIHOCTBIO OT 30 no 70 M. /7iunbi KOMIUIEKCA IUIOTHBIC, HECTIOUCTHIE, IECUaHUCTHIE, CO-
CTOAT U3 MOHTMOPWJIOHWTA, B NMOAYMHEHHOM 3HAUY€HUHU KAOMMHUT U citofa. CoaepiaHWe TIIMHUCTON
¢bpaxuu — 73,0-22,8 %, neuteBaroii — 61,2-23,6 %, necuanoii — 48,5-0,8 %. [InoTHOCTE YacTHUI| TPyH-
Ta — 2,64-2,82 r/cM’; IIIOTHOCTD rpyHta — 1,61-1,99 r/CM’; 9HCIIO TUIACTHYHOCTH — 12-55 %; K03 hu-
ueHT nopucroctu — 0,38—1,438. Bennunna cBoO0o1HOTO HAOYXaHUS! H3MEHSETCS B INUPOKHUX Mpeenax oT
0 mo 54,5 %. I'muHBI OTHOCATCS K CHJIPHO YIUIOTHEHHBIM. B €CTECTBEHHBIX yCIOBHSIX OHH UMEIOT TBEp-
Y10, TOJTYTBEPAYI0 M MATKOIUIACTHYHYIO KOHCHUCTEHLMIO. | JIMHBI HENpOCagoy4HBI, 00JIafalOT BBICOKOM
cTeneHbpr KopposuiiHocTy — ot 0,99 no 12,9. Koaddunuent punprpanuu cocrasusier 0,009-0,003 m/cyr,
YTO OTHOCHT IVIMHBI K IPAKTUYECKH BOJOHETIPOHUIIAEMBIM. 3aCOIEHUE IVIMH NPEUMYILECTBEHHO CyIb(ar-
Hoe. OTNOXeHUs! KOMILIEKca 0OBOIHEHBI CIIOPAANYECKU: MOA3EMHbBIE BOJBI NPUYPOUCHBI K MPOCIOSAM H
JIMH3aM TMECKOB cpeau mivH. [lo MUHEepaim3anuu oT cliaboCcoIOHOBATHIX 0 paccosioB (10,9-46,0 F/Z[M3),
[0 COCTaBy CyJb(aTHO-XJIOPUIHBIC M XJIOPUAHO-HATPHEBbIE, XJIOPUIHO-CYIb(aTHbIE HATPUEBBIE U XJIO-
pUIHBIE. ATPECCHBHOCTH IMMOA3EMHBIX BOJ Ccynb(darHasd [5, 6].

Bepxnemenosoil konmunenmanvhwulli U MOPCKOU unICEHepHO-2eonocudeckuti komnaexc (Ky) pa3But Ha
I0r0-3armagHoM ckioHe xpedra Kaparay, ciaras ocTaHIOBO-ICHYAAalMOHHYIO paBHUHY. B cocTaB BXomsT
MECKU U MIECYaHUKH C MPOCIOAMU TTIUH ¥ MEIKOTaJIeuHBIX KOHIVIOMepaToB. [ TONIIM XapakTepHa Kocast
cnorctocTh. MomHocTh kKonebaercs ot 20 go 100 M. /7unbsi MOHTMOPHIUIOHUT-THAPOCITIOUCTHIC, MOHT-
MOPHWJJIOHUTOBBIE, THAPOCIIOINCTO-KAOJINHUTOBBIE XapaKTepU3YIOTCSl TPaHYJIOMETPUYECKUM COCTaBOM:
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necyaHbIxX gacTui — KpymHbix (0,5-0,25 mm) — 0,1-7,0 %; cpennaux (0,25-0,1 mm) — 0,4-9,4 %; menkux
(0,1-0,05 mm) — 5,6—-16,7 %; mpeBatbix — 11,9—44,0 %. I'nuaucteix — 30,8-63,5 %. B 3aBucumoctu ot
TPaHyJOMETPUYECKOTO U MUHEPAJIOTHYECKOT0 COCTaBa MOPOA MJIOTHOCTh YAacTHUI[ TPYHTa U3MEHSETCS OT
1,66 1o 2,83 r/cm’; muotHOCTH rpyHTa — 1,92-2,05 T/cM’; mIoTHOCTH cyxoro rpyHTa — 1,49—1,87 r/em’.
BraroemkocTs MakcuManbHas MoJeKyispHas BapepupyeT oT 11,1 mo 32,9 %, momnas — 14,3-37,8 %.
IIpenen Texydectu ramH — 25-68 %, uncno mnactuaHoctu — 16—45. KoadduureHnt nopucroctu nzme-
usercs ot 0,391 mo 1,310. MakcumanbsHOe 3HaueHue Kodddurmenta ¢puapTpanmu cocramsier 0,083 m/cyT.
I'muHBl pakTHYeCKH BOAOHENpoHHLaeMble. Benmunna Habyxanus usmensiercs ot 0,8 mo 28,5 %. Cno-
COOHOCTh BEPXHEMEINIOBBIX IJIMH K HaOyXaHHIO OOBSCHSETCS MpeobiaJaHueM B MX COCTaBE MUHEPAIIOB
rpynnsl MOHTMOpWIIoHHTa. OHHM 00J1aZafoT BBICOKOW CTENEHBI0 KOPPO3UIHOCTH, B CPEIHEM CTENEeHb
KOPPO3UHHOCTH nocTuraet 4,8. 3aCoeHHOCTh BEpXHEMEIOBEIX OTIIOKCHHM ciabas. BemndmHa mIoTHOTO
ocratka uzmensiercs ot 0,11 no 1,43%. ['myGuna 3aneranusi ypoBHs IpyHTOBBIX BOJl KojieOnercs oT 2,5 1o
18,0 M. Boapl oTnnyaroTcs BBICOKOM MuHepanuzauuen 4,9-17,4 F/ILM3. [To xuMH4eckoMy COCTaBy BOJBI
XJIOPUIHO-CYNIb(aTHbIE HATPHEBbIE, 00JaAal0T CyIb(ATHON arpeccuei.

Ha Ttepputopun noructuyeckoro mneHtpa r. TypKHUCTaH pa3BHUBAIOTCS TaKWe WH)KEHEPHO-TEOJIOTH-
YecKre MPOoIecChl Kak 3acoJieHue, 3a00siaunBaHie, TaKbpooOpa3oBaHue, MPOCaI0YHbIC SIBICHHS, OBParo-
o0pa3zoBaHHE, 3PO3UOHHO-IEHYJALIMOHHBIE OOPBIBBL, INIOCKOCTHON cMbIB. Ha MX pexum pas3BuTus cyiue-
CTBEHHOE BIIMSHHUE OKa3bIBAaCT aHTPOIOI'CHHBIN (akTop. Bogoperyiaupyronme MeponpusTHs MOJAUBHAS U
KOJUIGKTOpHAs IpeHaKHasl CHCTEMa KaHaJOB MPUBOAUT K PACIIMPEHUIO TpaHML mpoueccos. IIpodumnak-
TUYECKUM MEPONpPHUATHEM [0 NPEIOTBPALICHUIO Pa3BUTHS MPOLECCOB SBISIOTCS COOIIONEHHE ONTHU-
MaJbHBIX HOpPM TIOJHBA, CHUCTEMAaTHYECKHH JpeHax (MOJ3EMHBI W TOBEPXHOCTHBIN) OpOIIAEMBIX
miomaneil. Ha ammroBuansHOM moiiMeHHOH Teppace p. Kapammk ¥ BAOIb UPPUTALIMOHHON CUCTEMBI
Pa3sBUBAIOTCS YPO3UOHHO-/ICHY AALMOHHBIE OOPBIBBI BECbMa OMAacHOH cTeneHu. PacnpocTpanenue mpouec-
ca crocoOCTBYET PACLIMPEHUIO JOJIUH, OCOOCHHO aKTUBHO B IAaBOAKOBBIN MEPHOA, KOTAA YPOBEHb BOJBI
PE3KO MOJHMMAETCs M YBEIMYMBAETCS SHEPTusi pycioBoro motoka. [Ipomeccamu oBparoodpasoBaHUs
OIACHOM M yMEpEeHHO ONacHOM CTENEeHM MOpa)KeHBb! IMJIOCKHUE aJUTIOBHaIbHBIE paBHUHBEI Kapartay B ypoun-
max AmpiOynak, Xaiteipma, Jlogaran u Toinak, mo cyxum pycnam JlomOakcait, AmaHTo0e, Aracaii.
OBparu npuypoyeHbl K JETKOpPa3MOKAaeMbIM M Pa3MBIBAEMBIM CYMECYaHBIM U CYTJMHHCTBIM TOpOJaM
BEPXHEUETBEPTUYHBIX AJUIIOBHAJIBHBIX OTJIOKeHUH. Ha akTMBM3aIMIO OBPa’kKHOW 3PO3UH CYILIECTBEHHOE
BJIMSIHUE OKa3bIBaeT MHKCHEPHAs U XO35ICTBEHHAS NEATENbHOCT. B moHmkenusx penseda HabmogaeTcs
3aCOJICHHE TPYHTOB OT YMEPEHHO OIACHOW 0 BEChMa OIACHOM CTeneHel (¢ 00pa3oBaHMEM COJOHYAKA B
ypounie bocarankons). Ha moBepxHocTH conmoHuyaka o0pa3zyeTcsi CIUIOLIHAS KOPKa COJIM MOITHOCTBIO JI0
2-3,5 cm. Ilox weit 3ameraer 8—10 cM myXJblii MBUIEBATHIM M TJIMHUCTO-TIECUAHBIA CIIOH, copep Kamiuit
JIETKOPACTBOPHUMBIE COJIM OT AOJEH J0 AECATKOB IpoleHTa. 1lo AeHyaalnoHHBIM XOIMHUCTBIM M YBaJIHC-
TBIM PaBHUHAM C (pparMEHTaMH MEJIKOCOIOYHHMKA PACHPOCTPAHEH IJIOCKOCTHOM CMBIB MAalOONAacHOM
CTEIEHH pUCKa. JIorucTHUecCKuil eHTp momajgaeT B IPaHUIbI 30HBI HOPMAaTHBHOM MHTEHCHBHOCTH 3€M-
netpsiceHuit < 6 6amnos o mkaiae MSK-64.

[IpoBeneHHbI aHANN3 WHKEHEPHO-TEOJIOIHYECKUX YCIOBHI yKa3bIBaeT Ha OOJbIIoe MHOTOOOpasue
reoMHaMUYEeCKUX MPOLIECCOB, N3MEHEHNUE CBOMCTB TPYHTOB MPHU pPa3HOOOPA3HBIX HArpy3Kax, Pa3BUTHIX B
Oy(depHOit 30HE JTOrMCTUYECKHUX IIEHTPOB IT. Apanbck U TypKUCTaH.
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A. H. Mutpodanosa, P. III. Kanaura, A. JI. AGutéaeBa, A. A. Bekkyaunena
TOO «I'eorpadus uHCTUTYTHD, ANIMaThl, KazakcTan

APAJI 7)KOHE TYPKICTAH KAJIAJIAPBIHBIH XAJIBIKAPAJIBIK
JIOI'NCTHUKAJIBIK OPTAJIBIKTAPBI TEPPUTOPUAJIAPBIHBIH
VWHXEHEPJIIK-TEOJIOTUSLJIBIK KAFJTAMBIHA TAJIJIAY KACAY

AnHoTanusi. Tay KbIHBICTAPBIHBIH KACHETTEPiHE CAHJBIK Oara OepuIiln, MHKEHEPIIK-TeoNOTHIIBIK YAepicTep-
JIIH JIOTUCTUKAJIBIK OPTAJIBIKTApFa TUT13ep dcepi MeH KayilTi yAepicTepIiH JaMybIHa OOJKaM yKacasibl.

TyiiiH ce31ep: JOrHCTUKAIBIK OPTAJIBIKTAp, Tay YKBIHBICTAPHI, (PU3UKO-MEXaHUKAIBIK KaCHETTep, KayilTi ye-
picTep, acep eTy Kayiii.
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