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CTpouTenbLCTBO a3pOoaApPOMOB: YCTPOMUCTBO
B3JIETHO-NOCAA04YHbIX MNOJZIOC HA MHOIOJIeTHEeH
Mep3noTe C NpMMeHeHMeM MaTepuasioB
TEXHOHUKOJIb

bonblasa YacTb TeppuTOopUM Poccninckon ®egepaumm HaxoamMTcsa B 30He pacnpoCcTpaHeHNs

MHOroneTHen mep3noTel (MMI). B CBA3U C 3TUM CTPOUTENLCTBO Ha TaKUX TEPPUTOPUSAX aKTyaslbHO.
0na DanbHUX CeBEPHbIX pernoHoB Hanbonee yaobHbIM, @ 4aCTO e AMHCTBEHHbLIM BUAOM TpPaHCAoOpTa
ABNAETCHA aBUALMOHHbIN, YTO ANKTYeT HeobXo4MMOCTb Pa3BUTUS a3PONOPTOBON NHPPACTPYKTYPLI.

OcobeHHOCTHU CTpouTEeNbCTBA HAa MHOTOJIeTHEe! Mep3sioTe

PaccMaTpuBas BOMPOChl CTPOUTENLCTBA a3PONOPTOBOMA MHPPACTPYKTYpPbl B CEBEPHbIX PEFMOHAX,
Heobxoaumo 0603Ha4nTbL 0COBEeHHOCTU CTpouTeNbCTBa Ha MMT.

OnacHOCTb OTTaMBaHMA BEYHOW Mep3N0Tbl. B paoHax pacnpoCTpaHEHNS MHOMOJIeTHEN
Mep3JI0Tbl CYMMapHOoe KJIMMaTU4Yeckoe TeMnepaTypHOe BO3AEeNCTBNE Ha 3EMHYI0 MOBEPXHOCTb UMeeT
HYJIEBYIO UKW OTPULLIATESNIbHYIO BENNYUMHY. lNpoLe roBops, 3MMON rPyHT BOCMPUHUMAET 6onbLue
Xonopa, 4eM Tenna, NocTynatLiero seTom. BossegeHne Ha MMl nobbIX KOHCTPYKLMIA, Byab TO
L0POru, 30aHUSA AN APYrMe COOPY)KEHMS, MPUBOANT K HApyLUEHWIO Ten0BOro 6anaHca, N3MeHeHMo
TOJILLMHBI CHEXHbIX OTJIOXKEHUIN Ternodu3nyecknx npoueccos. MNosBngaeTcs onacHOCTbL Aerpagaumm
BEYHOM MepP3/0Thbl, TO eCTb €€ OTTanmBaHue.

Manoe Ko0siM4eCcTBO y4acTKOB C AONyLLEHUEM OTTauBaHUA OCHOBaHUA. Ha y4acTKax, rae npu
OTTauBaHUN OCHOBAaHUSA HeCyLlMe CBOMCTBA ero rPYHTOB YXYALIATCA HE3HaYNTeIbHO, CreLmanbHbIX
MeponpuaTui 0bbl4HO He TpebyeTcs, npegycMaTpuBaeTCa Tak HasbiBaeMbld |l npuHLMN
npoekTuposaHnsa Ha MMl — ¢ gonyuwieHnem oTTanBaHMs 0CHoBaHMA. O4HaAKO TakMX Y4aCTKOB He Tak
MHOr 0.

BONbLUMHCTBY Y4aCTKOB XapaKTepPHO HapyLUeHne HecyLiux CBOMCTB FPYHTOB Npu
oTTamBaHuu. OTTanBaHNEe MeP30Tbl MPUBOAMUT K CEPbE3HbIM M3MEHEHUAM HECYLLMX CBONCTB
FPYHTOB, YTO NPsSIMO BAMSET Ha 6€30MacHOCTb BO3BOAVMBIX KOHCTPYKLMIA. B ycnoBusx
pacnpocTpaHeHns cnaboHecyLmx Npyu 0TTanBaHNM OCHOBaHWIA, paLoOHaNbHee BCEro Ncnosib3osaTh |
MPUHLMN NPOEKTNPOBAHNSA, KOTOPbINA 3aK0YAETCA B COXPAHEHUN MEP3IOTHOTO COCTOSIHWSA FPYHTOB.
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HeobxoaMMOCTb COXpaHeHUA BE4HOM Mep3n0Thbl. KntoyeBoe TpeboBaHMe Npu CTPOMTENbCTBE MO |
npuHUKMny, 3To obecneyeHune 3a4aHHOr0 TEMNEPATYPHOr0 PeXUMa OCHOBaHNSA A1 COXPAHEHUS ero
YCTONYMBOCTUN N HAAEXHOCTW. ITO PeLLaeTCs NyTeM MUHUMK3ALUN TEMN0BOr0 BO3AENCTBUS Ha
Mep3/10Ty, NpefoTBpaLleHUs eé oTTanBaHus.

TpGGOBaHMH K TeXHOJIOrmaMm M MmatTepuasziaM aAssa so3seneHus
B3JIETHO-NOCAA04YHbIX MOJIOC HA MHOrOJIeTHEH Mep3noTe

Ce30HHble 0TTauBaHNs OCHOBaHUS MO B3/I€THO-NMOCAA0YHBIMY MOMOCaAMU, PYNIEXHBIMUA AOPOXKKAMM U
neppoHaMm a3ponopToB MOryT NPMBOANTbL K Aerpagauny Mep3noThl, YTO BbI30BET AedopMaLnm nau
[la)Xe paspyLleHne NoKpbITUS. TEXHOMOMMM 1 MaTepraibl CTPOMTENLCTBA Ha MEP3/10TE A0/IKHbI
obecneynBaTb 3alUUTy OCHOBAHMWS OT TEMJI0BOr0 BO3LAENCTBUS.

Tennousonsauusa B KOHCTPYKLUU NONOC. 3aLLUMTUTL OCHOBAHNE OT OTTaUBaHUA B NEPBYIO 0Mepeab
MOMOXXET YK/aAKa B KOHCTPYKLuK B TennonsonupyoLlei Npocnonku. Tennonsonaums B
KOHCTPYKLMK BMMM Ha BeYHOW Mep3/10Te MUHUMU3NPYET Tensonepenayy oT noBepxXHOCTU NOKPLITUSA
K Mep3/I0Te B IETHNIA Nepuo, YTO NOMOraeT COXPaHUTL ee B 3aMOPOXKEHHOM COCTOSHUN,

MoBbiWeHHanA MPO4YHOCTb MaTepuasos. Tak Kak Harpy3kun oT BO3AYLWHbIX CyJ0B CYLLEeCTBEHHDI, a
B 30HE NpusemMmneHmna MMeKT eLle 1 NOBbILLUEHHbI AMHAMUYECKNIA XapakTep, HeobxoanMa BbiCOKas
MPO4YHOCTb TEMJION301ALNOHHOI0 MaTepKnana, 4TObbI BblAEPXNBaTb BO3HUKaOLWMe HanpsaXeHns,
obecneynBaTb AONTOBEYHOCTb KOHCTPYKUUW.

OTBOA BOAbl 3a npeaensl BMIM. Kpome Tennounsonaumm, BaxxHo obecneunTb cbop 1 0TBOA
NOBEPXHOCTHbLIX N FPYHTOBbLIX BOA, 3a npefenbl 3a npegessl BrM. Boaa ABngeTCsa OTANYHbLIM
NPOBOAHMKOM Terna, U HECMOTPS Ha HaM4me TEenJon3onsaunn, MoXXeT oKasaTb CUbHOE TENIoBoe
BO3[eNCTBME Ha Mep3Jibll MacCUB rpyHTa.

MaTtepuansl TEXHOHWUKOJIb gna npuMeHeHusa B
KOHCTPYKLUUAX B3JIETHO-NOCAA04YHbIX NOJN10C

INs coxpaHeHus Mep3/10Thl 1 obecnevyeHns HageXXHOCTN KOHCTPyKumu BN Hanbonee noaxoasaiinm
TENNON30NALUMOHHBIM MaTePUANOM ABNIAETCSA IKCTPY3NOHHbIN neHononmcTmpona XPS TEXHOHUKOJ1b
CARBON SOLID. OH yknagbiBaeTCa Ha NOArOTOB/IEHHOE OCHOBaHWeE MoJ HecyLUne CJIoM KOHCTPYKLUK
BIIT.
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XPS TEXHOHWKOJ1b SOLID obnanaet psaaoM NpenmmyLLecTs:
BbicoKas Npo4HOCTb. BuigepxunsaeT Harpy3ky 8o 700 kla, 4To 3kBMBasieHTHO 70 T Ha M2,

YCTOWYUBOCTb K AMHaAMU4YecKuM Bo3aencTtBusaM. XPS TEXHOHUKOJIb SOLID obecnedymBaeT
Ha[EeXXHOCTb M OONrOBEYHOCTb KOHCTPYKLUMK Bl ga)ke npu MHTEHCUBHOW 3KCNayaTauumn C
MOLLHBbIMA AUHAMUYECKMWN BO3OENCTBUSAMU, XapaKTepHbIMK O B3IETHO-NOCaA04HbIX NO0C.

Hu3koe BoponornoweHue. Y XPS o4eHb HU3KMI NOKa3aTeNb BOJOMNOroLlLeHns. BogonornoweHue
no obbemy cocTaBnsieT 0,2%. Mo3ToMy MaTepuan He BNUTLIBAET BAry, He paspyluaeTcs noa eé
BO3[ENCTBMEM U COXPAHSAET HU3KYIO TEMJIONPOBOAHOCTb aXKe BO BIAXKHbIX YC/I0BUAX B FPYHTE.

Bbicokas xmuMuuyeckasa u bmonoruyeckas CTOMKOCTb. MaTepran He NOABEPXKEH THUEHMIO U
pa3pyLleHunIo NoS BO3LeNCTBMEM MUKPOOPraHW3MoB, BakTepuii U rpyHTOBbLIX BOL.

Hu3kas TennonpoBOAHOCTb. BLICOKOE TepMUYeCcKoe CONPOTUB/IEHNE MaTepUaia No3BonseT
MCNOJIb30BaTb AOCTAaTOYHO TOHKME TEMJI0Bble NPOCAONKM, YTO CUSIbHO CHUXXAeT MaTepnanoeMKoCTb,
06beM 1 CPOKU BbINONHEHNSA paboT.

Hu3skui Bec. M10THOCTL MaTepuana A5 mapku SOLID He npesbiwaeT 80 Kr/M°. PaboThl M0 yKamgKe
MJNT BbINONHATCA BPYYHYI0, 6€3 cneymanbHOM rpy30nN04bEMHON TEXHUKW, YTO CHMXXAET CTOMMOCTb
N yMEHbLUAEeT CPOKU yKIaaKMW.

Ina cbopa n 0TBOAA NOBEPXHOCTHOM BOAbI, B Ka4eCTBe APEHAXXHOW CUCTEMbI

NCMo/b3yeTCs APeHaXHbI reokoMno3uT MJIAHTEP 2[1, koTopbin 3heKTUBHO cobnpaeT n oTBOAUT
BOAY, NpefoTBpaLlas e€ HakonaeHne nog KoOHCTpykuuen BN,
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JpeHaxHbI Fe0KOMMNO3MT nNpeacTasiseT cobon Mos0THO U3 NOJIMITUNEHA BbICOKOW NJIOTHOCTU C
OT(POPMOBAHHbLIMUN BbLICTYMaMM BbICOTON 9 MM, K KOTOPbIM TEPMUYECKN MPUKPEneH (GUSibTPYIOLNiA
TepMOCKpernieHHbI reoTekCcTub Typar SF27. JInwHas snara oTguabTPOBbIBAETCS Yepes
reoTeKCTW/b, a MocJsie YXOA4MUT B MOArOTOBJIEHHbIE MECTa NpuemMa Yepes ApeHa)KHble KaHabl,
obpa3oBaHHbIE BLICTYNaMM.

Ncnonb3osaHme XPS TEXHOHWKOJIb SOLID 700 n apeHaxHoro reokomnosuta MJIAHTEP 2[] B
KOHCTPYKUmMax BN npegoTepalwaeT pacTennsLlee BO3A4ENCTBME Ha MEP3/I0€ OCHOBAHME,
nomoraeT m3bexaTb ero paspyLleHns 1 NPoaJsiIeBaeT CPOK Cy>Xbbl B3IETHO-NOCaA0YHON
MoJI0Chl.

Peanun3oBaHHble NPOEKTbl B3JIETHO-NOCAAO4YHbIX MOJZIOC HA
MHOroJiIeTHe’ Mep3noTe

06beKT. B ropone MupHbin Pecnybnmkn Caxa (kyTns) peann3oBaH NPOeKT CTPOUTENLCTBA HOBOMO
a3poNopTOBOro Kommnaekca. 114 Bo3BeeHNs B3/1I€THO-NOCaL04YHON NOMOCHl @3POBOK3aJIbHOro
KoMMekca B MMPHOM UH)XeHepaM-CTPOUTESIAM MPULLIIOCE CTONIKHYTbCSA C PAAOM CIOXHbIX 3afay. Ux
YyAaJI0Cb PEeLNTb C MPUMEHEHNEM COBPEMEHHbIX N HafeXHbIX MaTepunanos TEXHOHUKOJb.

MaTepwuansbl. [ Tenson30a94U1n MepP310ro 0CHOBaHUSA b1 ynoxeHsl nanTsel XPS TEXHOHNKOJ1b
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CARBON SOLID 700 TonwuHoit 200 MM 1 06wmm obbemom 6osiee 50 000 M>. [IpeHaxHYI0 hyHKLMIO
Ha cebs npuHsano 650 000 M° opeHaxHoro reokomnosuTa MJAHTEP 2],

OcobeHHOCTH cTpouTenbcTBa. Cpean 0cobeHHOCTEN NpoekTa, No pesyabTaTaM U3blCKaHWin bbina
BbIsiB/IeHa MOBbILIEHHAs XMMUYeCKas akTUBHOCTb BOAbl, KOTOPas cnocobCcTByeT pacTernieHuno
MEep3J10ro 0CHOBaHMs. YTobbl NpefoTBPATUTb HEraTUBHbLIE MOCNEACTBUS, MPODUANPOBAHHYIO
MeMbpaHy BbIBENW JANIEKO 3@ NpeAesbl CaMoN NOM0Ckl — Ha LWMPUHY 0KO0 50 M C Kax Ao
CTOPOHBbI.

Takoe pelweHne npn3BaHoO yYBEINYNTb CPOK 3KCMyaTaunn B3JIETHO-N0CaL04HOWN NOOCHI U NOBbLICUTb
YPOBEHb HaAEXHOCTUN aBNanepeBO30K.

CTponTenibCTBO B3/1IETHO-N0CAA04YHOM M0J1I0CbI HA MHOIM0JIETHEN Mep3/10Te B ropode MupHbiv

3aga4y no COXpaHeHUo MHOrosleTHEN Mep3/0Thl NPU BO3BEAEHUN B3JIETHO-NOCAL0YHON NONOCHI C
npuMeHeHVeM MaTepuanos KoMnaHuy pelann Tak)Xe B X04e PEKOHCTPYKLMK a3ponopTa ropoaa
OnékMmuHck Pecnybnunkn Caxa (9kyTns). B oCHOBaHMM B31€THO-NOCaA04YHOM MNOAOCHI 6bI0 Y10)KEHO
0kos10 10 000 M* Toro xe XPS TEXHOHUKOJIb CARBON SOLID 700.




3aKo4yeHue

cnonb3oBaHune maTtepunanos XPS TEXHOHUKOJIb CARBON SOLID v MnaHTep 21 npu rpaMOTHOM
NPOEKTUPOBAHNM 1N CTPOMTENLCTBE 0becrneymBaeT HaAeXHOCTb U JOJFrOBEYHOCTb B3/1€THO-
Nocafo4HbIX NOJIOC Ha BEYHOM Mep3sioTe. T MaTepuasbl NOMOratT:

* COXPaHMTb TEMMEPATYPHbIN PEXUM,
* NpefoTBpaTUTL AedopMaumnio OCHOBAHUS,
* 3(pPeKTUBHO OTBECTU BOLY.

Takune CBONCTBa AeNalOT MaTepUuasbl HE3aMeHVMbIMU MPU CTPOUTENILCTBE a3pOMOPTOBOA
MHDPACTPYKTYPbI B CEBEPHbLIX PErOHAX.

Pa3BuTMe a3pornopToB B CEBEPHbIX PErMoHax — Ba)KHOE U MepcrekTUBHOE HanpasJsieHne. na Taknx
cTpaTernyeckmx o6bekToB Kak asponopTbl HeobxoanMo obecneynTb HaLEeXHOCTb, 6€30MacHOCTb 1
LLONrOBEYHOCTb BO3BOAMMbIX COOPYXKEHUIN. BeCKOMNPOMUCCHOE KavyeCTBO NPOLYKTOB
TEXHOHUKOJ1b, noaTBep)X4eHHOE MHOr04YMC/IEHHBIMU UCC/IeA0BAaHNAMM M OMNbITOM UCMOJIb30BaHUS,
CnNocobHO BbINOHUTL 3TK TpeboBaHus.

ABTOp CcTaTbMm:
fipocnas XOMSKOB

TexHMYeCcKnn CNneunanunucT HanpasneHnsa «Tennon3onsaumoHHble MaTepmanbl XPS.
TpaHCNOPTHO-[OPOXHOE CTPONTENLCTBO»
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