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,II;E<l>OPMAQMM 3EMJlSIHOro IIOJIOTHA ,II;OPOr HA CMJibHOJib,II;MCTbIX 
BEqHOMEP3JlblX rPYHTAX M METO,Il;bl MX IIPE,II;OTBPA~EHM.s:I 

B.r. Kott.n:paTheB 

AKf.{UOHep1we o6Ulecmao MoczunpompaHc, 129278, MocKBa, yJL. n. KopwzuHa, 2, PoccuR 

,IJ:ecjJopMa1.11111 3eMJillHOro nOJIOTHa Ha seqHOMep3JiblX rpyHTax B OCHOBHOM CBll3aHbl c ,1:1erpa,1:1a1.1Heft Mep3JI0Tbl 
B ero OCHOBaHl111 BCJie,[ICTBl1e ysen11qeHl1ll KOJI11qecrna nOrJIOil.\eHHOM COJIHeqHOH pa,1:111a1.11111 TeXHOreHHOH nonep
XHOCTblO no cpaBHeHl1!0 c eCTeCTBeHHOH nosepxHOCTblO, npocaq11saHl1ll JieTHl1X oca,[IKOB qepe3 TeJIO HaCbITIH, 
ynen11qeH11ll TOJIIl.\11HbI cHei1rnoro noKposa B Hl1JKHeft qacT11 Hacbm11 11 Ha np11nera10I1.1ett Tepp11rnp1111 11 
cjJ11JibTpa1.11111 nosepxHOCTHblX 11 n0,[13eMHb!X BO,[I B Teno 11 OCHOBaH11e HaCbITil1 1rn KOCOrOpHb!X yqaCTKax. 

B coasrnpcrne c rpynnoil cne1.111aJil1CTOB HaMl1 pa3pa60TaHO HeCKOJihKO MeTO,[IOB yKpenJieHl1ll OCHOBaHl1ll 
3eMJillHOro nOJIOTHa Ha C11JlbHOJib,[111CTb!X rpyHTax ' OCHOBaHHblX Ha pery Jil1pOBaHl111 COOTHOIIIeHl1ll OXJiaJK,[laIOil.\11X 
11 OTenJilllOil.\11X cjJaKTOpOB c 1.1eJiblO coxpaHeHl1ll OCHOBaHl1SI B nOCTOllHHO Mep3JIOM COCTOllHl111 (c nOMOil.\blO 
CHerooq11CTKl1 11 0KpaCKl1, COJIHI.1eOCa,[IK03all.\11THOro Haseca, nonepeqHbIX OXJiaJK,[lalOil.\11X Tpy6, nJieHOqHoro 
3KpaHa, npO,[IOJlhHblX OXJiaJK,[lalOil.\11X yCTpoftcrn) 11!111 Ha npeneHTl1BHOM y,1:1aJieH1111 Jlb,[111CTbIX MaCCl1BOB rpyHTOB 
(Jie,[lllHb!X Jil1H3) 113 OCHOBaH11ll 11 3anOJIHeH1111 o6pa3ylOil.\11XCll nOJIOCTeft Henpoca,1:1oqHbIMl1 rpyHTaM11. 

Ha OCHOBe 3Tl1X 11306peTeHl1H pa3pa6ornHa pa6oqall ,[IOKyMeHTa!.111ll OnbITH0-3KCnep11MeHTaJibHbIX yqacTKOB 
3eMJillHOro nOJIOTHa CTpOllll.\eMCll JK .,[I. Jil1Hl111 liepKaKl1T - 51KyTCK (c HaBeCOM, nJieHOqHbIM 3KpaHOM, nonepeq
Hb!Ml1 11 np0,[10JlbHbIMl1 OXJiaJK,[lalOil.\11M11 yCTpOHCTBaM11). 3Kcnep11MeHTaJibHbJe pa60Tbl HaqaTbl TaKJKe Ha 
liattKaJIO-AMypcKOH (no CHerooq11CTKe) 11 Ha 3a6aftKaJibCKOM (no HaBecy, OKpacKe 11 ,1:1pyr11M TeXJmqeCK11M 
peIIIeH11S1M) JKeJie3HbIX ,1:1oporax. 

J(e</JopMaf.{UU 3eMJLJ!HOZO noJLOmHa, Be'iHGJ! Mep3J10ma, CHelOO'iUCmKa, OKpaclCa, HGBec, OXJla>KaalOUlUe 
mpy6bl, nJLeHO'iliblU 31CpaH, ycmpoucmBa aJlJ! aJCICYMYJlRf.{UU XOJloaa, yaaJLeHue JLeaJ!HblX Mace 

DEFORMATION OF ROADBEDS ON ICY PERMAFROST GROUND AND METHODS AGAINST IT 

V.G. Kondratiev 

Joint stock company Mosgiprotrans, 129278, Moscow, P.Korchagin, 2, Russia 

Deformations of roadbed on permafrost soils are connected mostly with permafrost degradation in the roadbed 
base main factors, causing thawing of permafrost in the base of roadbeds, usually are: increasing amount of absorbed 
solar radiation by the man-induced surface in contrast with the natural surface; infiltration of warm summer 
precipitation through the body of embankment; increasing thickness of snow cover in lower part of embankment 
and at the adjoining territory; warming effect of the surface and underground water on slope. 

In co-authorship with a group of specialists we have developed several methods of strengthening of roadbed 
base on very icy permafrost soils, which are based on adjustment of ratio of cooling and warming factors with the 
purpose to reduce average annual temperatures of soils and to preserve them in a permanently frozen state (snow 
removal and painting, sun and precipitation protective shed, cooling pipes, film cover, cold accumulation devices) 
or based on preventive removal of very icy masses (ice lenses) from a permanently frozen base and filling the 
cavities formed with a high consistency soils. On the basis of the above technological concepts with the purpose to 
test their efficiency in operation conditions and to try out the techniques Mosgiprotrans designs pi lot-experimental 
roadbed sections of Berkakit - Yakutsk Railway being under construction now. Experimental works have been 
started also on the Bailkal-Amur railroad with the use of some new ways, in particular, snow cleaning, and on 
Transbailkal railroad. 

Deformation of roadbed, permafrost, snow removal, painting, shed, cooling pipes, film cover, cold 
accumulation devices, removal of icy masses 

BBE,[l;EHME 

Il.e¢opMau.1rn: 3eMJI51Horo noJIOTHa ,n:opor Ha 

BeqHoMep3JibIX rpyHTax qam;e BCero CB513aHbI c .n:e

rpa.n:au.neil: Mep3JIOTbI B HX OCHOBaHHH. HanpHMep, 

Ha BAMe TaKHX .n:e¢opMau.nil: OKOJio 70 % [Ee.;w3e
po6, 1993; 5!1C06JZe6, 1992 ]. 06hI1IHO rrpnqnHaMH 

MHOI'OJieTHero OTTaHBaHH51 BeqHoMep3JibIX rpyHTOB 

IIO)J, 3eMJ151HbIM IIOJIOTHOM )KeJie3HbIX .n:opor 51BJI51IOTC51: 
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yBeJIH'IeHne KOJIH'!eCTBa norJIOIIJ.eHHOH CC)JIHelJHOH 

pa.a;HaIJ.HH IIOBepXHOCTbIO 3eMJI51HOro IIOJIOTHa no 

cpaBHeHHIO c ecTeCTBeHHOH IIOBepXHOCTbIO; HH

QJHJibTpaIJ.H51 TeIIJibIX JieTHHX oca,n:KOB qepe3 TeJIO 

HaChIIrn; yBeJIH'IeHHe TOJIIIJ.HHbI CHeJKHOro IIOKpOBa 

y OCHOBaHH51 HaCbIIIH H Ha IIpHJieraIOm;eM: Tep

pHTOPHH; QJHJibTpa:a;H51 IIOBepXHOCTHbIX H IIO)J,3eM-



/{Ec/JOPMAl_{HH 3EMJIJIHOI'O JJOJIOTHA /{OPOI' 

HbIX BO.!l, B TeJio H OCHOBaHHe 3eMJI5IHOro ITOJIOTHa 

Ha KocoropHbIX y l.laCTKax. 

OcHOBHhIMH MepoITpH5ITH5IMH ITO o6ecITel.leHHIO 

ycTOHl.J:HBOCTH 3eMJI5IHOro ITOJIOTHa Ha CJia6oM H 

ITpoCa.!l,Ol.J:HOM ITPH OTTaHBaHHH OCHOBaHH5IX o6bil.J:HO 

5IBJI5IIOTC5I: C03.!l,aHHe 3aITaca ITO IIIHpHHe H BbICOTe 

HaCbIIIH' ITO.!l,'beMKa ITYTII Ha 6aJIJiaCT' coopy)KeHHe 

6epM, OTCbIIIKa HaCbIIIH CKaJibHbIM rpyHTOM, Bbipe3-

Ka Jlbil,OHaCbIIIIeHHbIX rpyHTOB OCHOBaHH5I c 3aMeHoii 

ITOCJIOHHO YITJIOTH5ICMbIM .u.peHHPYIOiliHM MaTepna

JIOM H .a.p. [lf3blCl<:aHU5l, 1977]. Ilepel.lHCJieHHbie 

MepoITpH5ITH5I HOC5IT ITpeHMYiliCCTBeHHO ITaCCHBHbIM 

xapaKTep, TaK KaK HaIIeJieHbI B OCHOBHOM Ha ITpe-

0,[(0JieHHe ITOCJIC,[(CTBHii .a.erpa.a.aIIHH Mep3JIOTbI, Tpe-

6yroT 6oJibIIIHX paCXO,[(OB Ha coopy)KeHHe H ITO,[(,[(ep

)KaHHe B pa6o'-leM COCT05IHHH ITYTH H He pernaIOT 

ITpo6JieMbI o6ecITel.J:eHH5I ycTOMl.J:HBOCTH 3eMJI5IHOro 

ITOJIOTHa Ha rpyHTax III H IV KaTeropn:ii ITpoca.a.o'-l

HOCTH [EyW.UH, 1992; 5JJCOBJteB, 1992 ]. 
0'-leBH,[(Ha Heo6XOJJ:HMOCTb pa3pa60TKH aKTHB

HbIX H 6oJiee 3¢¢eKTHBHbIX MepoITpH5ITHH ITO o6ec

ITel.J:eHHIO ycTOlll.J:HBOCTH 3eMJI5IHOrO ITOJIOTHa Ha 

CHJibHOJib,[(HCTbIX Bel.J:HOMep3JibIX rpyHTaX, HaITpaB

JieHHbIX Ha yCTpaHeHHe rJiaBHOM ITPHl.J:HHbI .a.e¢op

MaIIHH: .a.erpa.a.aIIHH Mep3JIOTbI B OCHOBaHHH 3eMJI5I

HOro ITOJIOTHa .a.opor. 

HaMH B coaBTOPCTBe c rpyITIToii cITeIIHaJIHCTOB 

pa3pa6oTaHO HeCKOJibKO CIToco6oB yKpeITJieHH5I oc

HOBaHH5I 3eMJI5IHOro ITOJIOTHa Ha CHJibHOJib,[(HCTbIX 

Bel.J:HOMep3JibIX rpyHTax, ITpe;:i:ycMaTpHBalOiliHX pe

ry JIHpOBaHHe COOTHOIIICHH5I OXJia)K,[(alOiliHX H OTeIT

JI5IIOiliHX ¢aKTOpOB c IIeJiblO ITOHH)KeHH5I cpe.a.Hero

,[(OBOll TeMITepaTypbI rpyHTOB H coxpaHeHH5I HX B 

MHOrOJieTHeMep3JIOM COCT05IHHH Ha ITPOT5I)KeHHH 

BCero BpeMeHH 3KCITJiyaTaIIHH ITYTH HJIH, Hao6opoT, 

ITpeBeHTHBHOrO OTTaHBaHH5I CHJibHOJibil,HCThlX Mac

CHBOB: yKpeITJICHHe OCHOBaHH5I 3CMJI5IHOrO ITOJIOTHa 

c ITOMOiliblO CHerOOl.J:HCTKH H OKpaCKH [KoH8pambeB 
u ap., 1992a ]; yKpeITJieHHe OCHOBaHH5I 3eMJI5IHOrO 

ITOJIOTHa c ITOMOiliblO COJIHIICOCa,[(K03ailiHTHOrO Ha

Beca [KoH8pambeB U 8p., 19926]; yKpeITJICHHe 

OCHOBaHH5I 3eMJI5IHOrO ITOJIOTHa c ITOMOiliblO ITOITe

pel.lHbIX OXJia)K,[(alOiliHX Tpy6 [KoH8pambeB U 8p., 
199 3 a]; yKpeITJieHne ocHoBaHH5I 3eMJI5IHoro ITOJIOT

Ha Ha y'-laCTKax c ITOITepel.lHbIM yKJIOHOM MeCTHOCTH 

c ITpHMeHeHHeM ITJieHOl.J:HOro 3KpaHa [KoH8pambeB, 
1993 ]; yKpeITJieHne ocHoBaHH5I 3eMJI5IHoro ITOJIOTHa 

Ha y'-laCTKax c ITOITepel.lHbIM YKJIOHOM MeCTHOCTH c 

ITOMOiliblO ITpO,[(OJibHbIX yCTpoiiCTB ,[(Jl5I aKKYMYJI5I

IIHH XOJIO,[(a [KoH8pambeB U 8p.,19936]; yKpeIT

JieHHe OCHOBaHH5I 3eMJI5IHOrO ITOJIOTHa ITyTeM ITpH

HY,[(HTeJibHOro OTTaHBamrn Jih,[(HCTbIX rpyHTOB 

[KoH8pambeB u 8p., 1994 ]. 

CHErooq11cTKA M OKPACKA HACbIIIM 
M qACTM IIPMJIEr AIOIIJ,Efi TEPPMTOPMM 

Ha yl.laCTKax ITpoca.a.ol.J:HbIX ITPH OTTaHBaHHH 

MHOroJieTHeMep3JibIX rpyHTOB B03BC1,[(5IT HaChlITb ITO 

TeXHOJIOrHH, ITpe.a.ycMaTpHBaIOilieii coxpaHeHHe 

rpyHTOB OCHOBaHH5I B MHOrOJieTHeMep3JIOM COCT0-

5IHHH: ITpoceKH ITpopy6aIOT 3HMOii 6e3 KOpl.leBKH 

ITHeii, MaKCHMaJibHO coxpaH5IeTC5I MOXOBo-pacTH

TeJibHbIH ITOKpoB; ITepBbIH CJIOH HaCbIIIH OTCbmaeTC5I 

MeTO.!l,OM ,,c rOJIOBbI"' He ,[(OITYCKa5I ,[(BH)KeHH5I Ma

IIIHH ITO ecTeCTBeHHOMY OCHOBaHHIO; ITpOH3BO.!l,HTC5I 

ITOCJIOHHOe YITJIOTHeHHe HaCbIIIH. 

B ITepBoii ITOJIOBHHe 3HMhI (c MOMeHTa yCTa

HOBJieHH5I ycTOHl.J:HBOrO CHe)KHOro ITOKpOBa H .a.o 

MOMeHTa HHBepCHH 3HaKa TCITJIOITOTOKa) ITpOH3-

BO.!l,HTC5I CHCTeMaTH'-leCKOe y.a.aJieHHe CHera c ITpOe3-

)Keii '-laCTH ITYTH, OTKOCOB HaCbIIIH H '-laCTH ITPHJie

raIOilieii TeppnTopnn. MoMeHT HHBepcnn 3HaKa 

TCITJIOITOTOKa ycTaHaBJIHBaeTC5I ITO .a.aHHbIM 6JIH

)Kaurneii MCTCOCTaHIIHH, Kor.a.a cpe.a.HeCyTOl.J:Ha5I 

TeMITepaTypa B03,[(yxa CTaHOBHTC5I ycTOHl.J:HBO BbIIIIe 

cpe.a.HecyTOl.J:HOll TeMITepaTypbI ITOBepxHOCTH ITOl.J:

BbI. IllttpHHa Ol.J:HiliaeMoii OT CHera ITOJIOCbI B03Jie 

HaCbIIIH ,[(OJI)KHa, KaK ITpaBHJIO, 6hITb 60JibIIIe IIIH

pHHhl 6oKOBOM ITOBepxHOCTH HaCbIIIH, o.a.HaKO He 

,[(OJI)KHa ITpeBbIIIIaTb MOiliHOCTb CJI05I rOJJ;OBbIX KOJie-

6aHHM TCMITepaTypbl rpyHTOB ,[(JI5I oroJieHHOM ITO

BepxHOCTH. CHeroo'-lHCTKa MO)KeT ocyilieCTBJI5IThC5I 

JII06bIM CITOco6oM: MexaHH'-leCKHM, ra30JJ:HHaMH'-leC

KHM c ITOMOiliblO aBHaIIHOHHOro ,[(BHraTeJI5l, ycTa

HOBJieHHOro Ha ITJiaT¢opMe HJIH .a.pe3HHe H ;:i:p. 

BecHoii ITOCJie cxo;:i:a cHera ITpOH3BO,[(HTC5I oKpa

CKa OTKOCOB HaCbIIIH IO)KHOH, BOCTOl.J:HOH H 3aITa.a.

HOii 3KCIT03HIIHH, a TaK)Ke BepxHero CTpOeHH5I ITYTH 

B 6eJibIH IIBeT. 3KCIT03HIIH5I OTKOCOB HaCbIIIH OITpe

;:i:eJI5IeTC5I ITO ITJiaHy TpaCCbI HJIH Ha MeCTe B 3a

BHCHMOCTH OT opHeHTaIIHH ITO CTpaHaM CBeTa. Kpa

CKa MO)KeT 6hITb JII06o:ii, HO o65I3aTeJibHO 3KO

JIOrH'-leCKH l.J:HCTO:ii. IloKpacKy ITYTII MO)KHO ITpo

M3BO,[(HTh KpaCKOITYJihTOM JII06o:ii KOHCTPYKIIHH, yc

TaHOBJieHHhIM Ha ITJiaT¢opMe (.a.pe3MHe) HJIH ITepe

HOCHbIM. 0KpacKa ITYTM ,[(OJI)KHa xoporno OTpa)KaTb 

COJIHe'-lHYIO pa.a.HaIIHIO B BeCeHHe-JieTHHH ITepHO,[(, 

IT03TOMY ITPH 3arp5I3HeHMH 60 % 3aIIIHIIIaeMOH ITO

BepxHOCTH ee CJie.a.yeT o6HOBJ15ITb. 

IlOJIO)KHTeJibHbIH 3¢¢eKT JJ:OCTMraeTC5l TeM, 

l.J:TO ycTpaHeHHe TeITJIOH30JIHPYIOiliero BJIH5IHM5I 

CHera B ITepBOH ITOJIOBMHe 3HMbI pe3KO YCHJIHBaeT 

TeITJIOBOM ITOTOK H3 rpyHTOB TeJia l1 OCHOBaHM5I 

HaCbIIIH B aTMoc¢epy - ITPOHCXO.!l,HT HX HHTeH

CHBHOe OXJia)K,[(eHHe. 

CyilieCTBeHHoe yBeJIH'-leHHe aJih6e.a.o ITOBepx

HOCTM (a), ITOKpbITOH HOBOM (a= 75%) HJIH CTapoif 

(a = 55 % ) 6eJioii KpaCKOM, ITO cpaBHeHHIO c ecTeCT

BeHHOH ITOBepxHOCTblO Ma pH (a = 25.%) H B oco6eH

HOCTM 3al.lepHeHHOH Ma3yTOM l1 yroJibHOM ITbIJibJO 

ITOBepXHOCTblO ITYTH (a = 6 % ) yMeHbIIIaeT KOJIHl.J:e

CTBO ITOrJIOilieHHOM COJIHel.J:HOM pa.a.HaIIHM, COKpaITia

eT JieTHMM ITporpeB 3eMJI5IHOro ITOJIOTHa. y CHJieHMe 

3MMHero OXJia)K,[(eHH5I H yMeHbIIIeHHe JieTHero ITpor

peBa coxpaH5IIOT OCHOBaHHe ITYTM B Mep3JIOM COCT0-

5IHHH. Ilpe.a.oTBpaIIIeHMe ;:i:erpa.a.aIIMH Mep3JI0Tbl B 

OCHOBaHHM 3eMJI5IHOrO ITOJIOTHa HCKJIIO'-laeT pa3-

BHTHe ero MHOroJieTHeM OCa.!l,KH. 
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B.I'. KOH~PATbEB 

COJIHII,EOCA.il:K03Arn;MTHblfi HABEC 

y CTpOHCTBO Ha;a: HaCbIIIbIO COJIHil,eoca;a:Ko3a

IIIHTHOro HaBeca rrpe;a:oTBpam:aeT OTeIIJI5IIOII1ee 

BJIH5IHHe rrp5IMOH COJIHeqHoH pa;a:Hail,HH H JieTHHX 

oca;a:KOB, a TaK.)Ke pe3KO CHH.)KaeT TeIIJIOH30JIH

pyrom:ee BJIH5IHHe CHe.)KHOro IIOKpOBa. 

I1 pHHil,HIIHaJihHa5I CXeMa .)KeJie3HO,n:Op0.)KHOrO 

rryTM H306pa.)KeHa Ha pHC. 1. 
Ha yqacTKax 3eMJI5IHOro rroJIOTHa c ocHo

BaHHeM H3 CHJlbHOJib;>:(HCTbIX rpyHTOB HJIH c BKJIIO

qeHHeM rro;a:3eMHbIX Jlb;>:(OB OTChIIIaeTC5I HaChIIIb 

o6brqHoH KOHCTPYKU:HH 6e3 CH5ITH5I MOXOBO- pac

THTeJibHOro IIOKpOBa • .n:orroJIHHTeJibHO ycTpaHBaeT

C5I coJIHil,eoca;a:Ko3aII1HTHbIH HaBec. KoHCTPYKU:H5I 

HaBeca BbI6HpaeTC5I B 3aBttCHMOCTM OT reorpaqmqe

CKOH IIIHPOTbl H KJIUMaTHqecKHX ycJIOBHH MeCT

HOCTH, 3KCil03Hil,HH OTKOCOB H BbICOTbl HaChIIIl1. 

ilpo<fiHJib KpbIIIIH MO.)KeT 6hITb BbIIIYKJIOH 

(pnc. 1, A) o,n:Ho- HJIH ;a:BycKaTHoii: (p11c. 1, E 11 

1, B) <fiopMbI. 

HaBec ,n:OJI.)KeH 3am:mu;aTh ocHoBHyro nJiom:a;a:

Ky H OTKOCbl HaChIIIH, a TaK.)Ke qaCTb rrpHJierarom:e:ii 

TeppHTOpllli, BKJIIOqa51 BOJ1.03aIIIHTHbie BaJIHKH, OT 

A 

P11c. 1. Hp11mwmia11bHaY cxeMa )){eJie3Ho,11,opo)){ -

HOro nyTl1 c COJIHil,eoca,11,K033lll,l1THbIM HaBeCOM. 

A, B H B - c BhlllYKJJhIM, J:IBYCKaTHbIM H OJ:IHOCKaTHhIM npo

c:jmneM Kpb!LUl1 COOTBeTCTBeHHO. I - Cl1JlhH0Jlb):ll1CTOe OCHOBaH11e 

HaChmH; 2 - CTO):l3eMHblH JJe):I; 3 - HaCblllh; 4 - MOXOBO

paCTl1TeJlbHblH CTOKpOB; 5 - Hasec; 6 - peJJbChl; 7 - OTKOC 

HaChln11; 8 - BO):I03all.l,11THb!H BaJl11K; 9 - npOJ:IYX. a, 6, (j 11 G 

w11p11Ha HaCb!CTl1, OCHOBHOH CTJ!Oll.l,a):IKH, BaJ111Ka 11 !Q)KHOro OTKOCa 

COOTBeTCTBe1rno. 
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Jl.0.)l<Jl.5I H IIp5IMOH COJIHeqHOH pa;a:Hail,HM BeCHOH H 

JieTOM H rrpen5ITCTBOB3Tb HaKOITJieHHIO cttera 3HMOH. 

Ll,JI5I 3TOro ycTpaHBaIOT rrpo;a:yxH B HH.){(HeH qaCTH 

ttaBeca, cnoco6cTByrom:ne Bhrnocy CHera 3a npe,n:eJibI 

rryTM B03Jl.YIIIHblM IIOTOKOM rrpH npOXO.)KJl.eHHH 

rroe3,n:a HJIH BO BpeM5I MeTeJIH. illHpHHa HaBeca 

,n:OJI.)l<Ha 6bITh tte MeHhme cyMMbI nonepeqtthIX pa3-

MepoB HaChIIIl1 (a) H BOJl.03aIIIHTHblX BaJIHKOB (13) 

rrp11 MepH,n:HOHaJihHOM HanpaBJieHHH nyTM H He 

MeHhIIIe cyMMbl nonepeqHbIX pa3MepoB OCHOBHOH 

IlJIOII(a,n:KH (6)' IQ.){(HblX OTKOCa HaChIIIll (z) n BOJl.0-

33IIIHTHOro B3JIHKa (6) rrp11 IIIHpOTHOH opHeHTail,HH. 

BhrcoTa ttaBeca ,n:OJI.)Ktta 6hITh He Mettee cyMMhI 

BblCOTbl ra6apHTa npH6JIH.)KeHH5I CTpoeHl1H n on

Tl1MaJibHOH BbICOTbl HaCbIIIl1, orrpe,n:eJI5IeMOH no pe-

3YJihTaTaM TeITJIOTeXHHqecKHX pacqeTOB Jl.Jl5I KOHK

peTHbIX yqacTKOB Tpacchr. ITptt 3TOM yKa3aHHhIH 

ra6apHT ,n:OJI.)KeH BXOJl.HTh BO BttyTpettttee rrpoCTpatt

CTBO HaBeca. 

HaBec MO.)KeT rrpHMeH5IThC5I He TOJibKO Ha yqa

CTKax HaCbIIIeH, a TaK.)Ke Ha HyJieBbIX MeCTax rrpo

Jl.OJlbHOro rrpo<fiMJI5I H B BbieMKax. 

ilOJIO.)KHTeJihHbIH 3<fi<fieKT Jl.OCTHraeTC5I TeM, 

qTo HaBeCOM rrpH coxpaneHHH B03M0.)KHOCTH MHTeH

CHBHOro 3HMHero OXJia.)K,n:eHM5I 3eMJI5IHOro IIOJIOTHa 

H ero OCHOBaHH5I MCKJIIOqaIOTC5I MHcPMJibTpau;H5I JieT

HHX oca,n:KOB H rrp5IMa5I COJIHeqHa5I pa,n:ttail,H5I, 5IBJI5I

IOII1MeC5I 06b1qHO OCHOBHbIMH rrpttqMHaMM ,n:erpa

,n:ail,MH Mep3JIOTbl H ,n:e<fiopMail,Mll 3eMJI5IHOro IIO

JIOTHa Ha OTHOCMTeJibHO poBHbIX yqaCTKax MeCT

HOCTH. 

I1pH coxpaHeHMH BbICOKHX rrpoqHOCTHbIX 

CBOHCTB Mep3JiblX rpyHTOB OCHOBaHH5! B Te11eHMe 

Bcero rrepno,n:a 3KCnJiyaTail,MM ,n:oportt onra,n:aeT He

o6xo,n:HMOCTh B Jl.OIIOJIHMTeJihHbIX npoTHBO,n:e<fiop

Mail,MOHHbIX Meporrptt5ITH5IX, yrrpom:aeTC5I KOHCT

PYKU:M5I ttachmtt, B03pacTaIOT rrporrycKHa5I crroco6-

HOCTh JIHHHH 11 CpOKH CJiy.)K6bI 3JieMeHTOB IIYTM. 

IIOIIEPE1iHbIE OXJIA)K.il:AIOrn;ME TPYBbl 

YKperr11eHtte ocHoBaHH5I 3eMJI5IHOro rroJIOTHa 

Jl.OCTMraeTC5I nocpe,n:CTBOM pa3Mem:eHM5I CMCTeMbl 

OXJia.)K,n:arom:ttx Tpy6 B Htt.){(HeH qacTM HaCbIIIH TaK, 

qTo rpyHTbI OCHOBaHM5I coxpaH5IIOTC5I B MHOrOJie1"

HeMep3JIOM cocT05IHMH. KoHCTPYKU:M5I HaChIIIM cox

Jia.)K,n:arom:e:ii CHCTeMOH IIOKa3aHa Ha PHC. 2. 
0xJia.)K,n:arom:a5I CMCTeMa COCTOHT H3 o,n:noro 

MJIH HeCKOJibKHX p5IJ1.0B Tpy6, YJIO.)KeHHbIX rrorrepeK 

HaChIIIH, qepe3 KOTOpbie nycKaeTC5I XJia,n:oareHT (xo

JIOJl.HbIH HJIH OXJia.)K,n:eHHbIH B03,n:yx, B03,n:ymHo-ra-

30Ba5I CMeCb) rryTeM ecTeCTBeHHOH HJIH rrpttHy

Jl.HTeJibHOH BeHTHJ15II.l,HH. ,Il,HaMeTp Tpy6, mar HX 

yKJia,n:KM M KOJrnqecTBO p5IJ1.0B orrpe,n:eJI5IIOTC5I c rro

MOIIlhIO TenJioTexHHqecKttx pacqeTOB . BeHTMJI5IU:M5I 

ocym:eCTBJI5IeTC5I c IlOMOIIl,bIO MarttcTpaJibHbIX Tpy6 , 

BXOJl.HOro H BbIXOJl.HOro naTpy6KOB. Ll,JI5I ycttJieHM5I 

eCTeCTBeHHOH BeHTHJI5II.l,Hl1 OTBepCTH5I BXOJl.HbIX H 

BbIXOJl.HbIX naTpy6KOB pacnoJiaraIOTC5I Ha pa3Hb!X 
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Puc. 2. CucTeMa oxJia)K,IJ,aiow,ux Tpy6 B ocuosauuu 

uachmtt: B pa3pe3e (A) u B nJiaue (E). 

1 H 2 - OXJia)!()jaJO~He H MarttCTpaJibHhie Tpy6hl; 3 H 4 -
BX0)1HOH H Bb!X0)1HOH naTpy6Ktt; 5 - BeHTHJlllTOp. 

ypoBtt51X. 3ToMy :tKe crroco6cTByeT yKJia,IJ,Ka Tpy6 c 

HaKJIOHOM B HM30BYIO CTOpouy 3eMJI51HOro ITOJIOTHa 

unu rrpuMeueuue Tpy6 KOHJIIIecKo:ii ¢opMbI. B cny

qae rrpMHYAMTeJihHOH BeHTMJI51QMM AOITOJIHHTeJihHO 

rrpeAyCMaTpHBaeTC51 BKJII04eHHe BeHTHJI51TOpa, 4TO 

rro3BOJI51eT TaK:tKe B cnyqae ueo6xoAHMOCTH rrpo

H3BOAHTh OXJia:tKAeHHe rpyHTOB OCHOBaHH51 JieTOM c 

rr0Mo:ru;n10 B03Aymuo-ra30BhIX cMece:ii, uarrpttMep, 

B03AYIDHO-a30THO:ii, H o6ecrre4HTb CTa6HJibHOCTb 

3eMJI51HOro ITOJIOTHa Aa:tKe B aHOMaJihHO TeITJihie 

rDAbI. 

IIJIEHQqHbIM 3KP AH 

Ha KocoroptthIX yqacTKax AJI5I coxpauettH51 

rpyHTOB OCHOBaHH5I 3eMJI51HOro ITOJIOTHa B MHOro

JieTHeMep3JIOM COCT051HHH ueo6xo,IJ,HMO rrpeOAOJieTh 

OTeITJI5IIO:ru;ee BJIH51HHe He TOJibKO COJIHe4HOH pa

AHaQHH H aTMoc¢epHbIX oca,IJ,KOB, HO TaK:tKe rro

BepXHOCTHbIX H HaAMep3JIOTHhlX BOA, CTeKaIO:ru;Hx K 

HaCbIIlH c Haropuo:ii CTOpOHbI. 

BJIH51HHe rroBepxuocTHhIX H ttaAMep3JIOTHhIX 

BOA MO:tKeT 6bITb ycTpaueuo rryTeM ycTpO:iiCTBa rrpo

THBOcPHJibTpaQMOHHOro 3Kpaua (pnc. 3) H3 ITOJIH

Mepuo:ii rrnettKH ua rpattHQax Mep3noro 51Apa co 

CJIHBHOH rrpH3MOH H c 6epMo:ii c BepXOBO:ii CTOPOHbI. 

,Il;JI51 HaAe:tKHOH KOHCepBaQHH Mep3JIOro COCT051HH51 

rpyHTOB TeJia H OCHOBaHH51 HaChlITH 6epMa COCTOHT 

H3 TeITJIOH30JI51QHOHHOro H rrpoTHBOcPHJibTpa

QHOHHOro CJIOeB H Bpe3atta B OCHOBaHHe Ha rny6nuy 

rrpeBbima10:ru;y10 MO:ru;HOCTb ce30HHOTaJioro CJI051. 

0TKOC HaChIIlH c HH30BOH CTOpOHbI yKperrJieH Ka -

Meuuo:ii ua6pocKo:ii, TaK:tKe crroco6cTBy10:ru;e:ii ox

na:tKAeHHIO rpyHTOB TeJia H OCHOBaHH51 HaChIITH. B 

cnyqae lO:tKHO:ii 3KCI103HQHH OTKOCa KaMeHHbIH Ma -

2 I 3 1 

Puc. 3. KoucTpyKQM51 uachmtt c nJietto4tthIM JKpa

HOM. 

1 - CTOJIHMepHall nJieHKa; 2 - Mep3JIOe 1111po HaChmtt; 3 -
CJIHBHall nptt3Ma; 4 - 6epMa; 5 - CHJlbHOJlb)jHCTOe OCHOBaHtte 

HaChmtt; 6 H 7 - TenJIOH30JlllL\HOHHb!H H npOTHBOcjJHJibT

paL\HOHHb!H CJIOH 6epMbI; 8 - no11ourna ce30HHOTaJIOro CJ!Oll; 

9 - KaMe1rna11 Ha6pocKa. 

TepHaJI AOJI:tKeH HMeTh ecTeCTBeHHbIH HJIH crre

QHaJihHO C03AaHHhI:ii CBeT00Tpa:tKa10:ru;n:ii QBeT. Oc

uoBaune CJIHBHOH rrpH3MbI AOJI:tKHO HMeTh yKJIOH B 

HH30BYIO CTOpouy AJI51 CTOKa aTMoc¢epHbIX BOA. 

Texuonorn51 coopy:tKeHH5I uachmH cneAy10:ru;a5I. 

B KOHQe JieTa-oceHhlO B03BOA51T HaChIITb H3 CB5I3-

HbIX rpyttTOB (cyrJIHHKOB, cyrrecn) H c uaropuo:ii 

CTOpOHbI ocy:ru;eCTBJI51lOT Bpe3KY B OCHOBaHHe Ha 

rny6nuy' rrpeBbima10:ru;y10 MO:ru;HOCTb ce30HHOTaJIO

ro CJI051 (OT ITOBepxHOCTH BOAOOTBOAHO:ii KaHaBbI) Ha 

0,5-0, 7 M. Htt30BOH OTKOC HaChIITH ITOKpbIBalOT 

ua6poCKOH H3 ¢paKQHOHHOro KaMH51 co cpeAHHM 

AHaMeTpOM 0,3-0,5 M. Ilo OKOH4aHHH ITOJIHOro 

rrpoMopa:tKHBaHH5I HaChIITH HJIH B KOHQe 3HMbI BO 

Bpe3KY H Ha Mep3JIOe TeJio HaChIITH HaCTHJialOT 

ITJieH04HbIH 3Kpau. <DopMttpyeTC5I BepxoBa5I 6epMa 

H3 TeITJIOH30JI5IQHOHHOro H rrpoTHBOcPHJibTpaQHOH

HOro CJIOeB. TerrJIOH30JI51QHOHHbIH CJIOH OTChmaeTC5I 

H3 rrecqauo-:ru;e6eHHCTbIX rpyHTOB, a rrpOTHBO

cPHJibTpaQHOHHbIH CJIO:ii - H3 yKaTaHHbIX rJIHHHC

TbIX HJIH cyrJIHHHCTbIX OTJIO:tKeHHll:. 06:ru;a5I MO:ru;

HOCTb CJIOeB AOJI:tKHa rrpeBhrmaTb rny6nuy ce30HHO

ro OTTaHBaHH51. ,Il;JI5I yMeHhIIIeHH5I rrocneAtte:ii Qene

coo6pa3HO ITOKpbIBaTb 6epMy MXOM, AepHOM, TOp

cPOM H ApyrHMH TeITJIOH30JI5IIJ;HOHHbIMH MaTepna

JiaMH. 3aTeM ¢opMnpyeTC5I OCHOBHa51 ITJio:ru;aAKa 

HaChIITH CO CJIHBHOH rrpH3MOH. ECJIH HH30BOH OTKOC 

uachrnH o6pa:ru;eu B IO:tKHYID CTopouy, a ua6pocKa 

BhlITOJIHeHa H3 TeMHOQBeTHOro KaMH5I, TO AJI5I 

yMeHbllleHH5I BJIH5IHH5I COJIHe4HO:ii paAHaQHH Otta 

0KpamHBaeTC5I B 6eJihlH QBeT. 

IIPO,IJ;OJihHbIE YCTPOMCTBA 

,IJ;JI5I AKKYMYJI5III:JIM XOJIO,IJ;A 

OcuoBHhIM HeAOCTaTKOM orrncauuo:ii Bhime 

KOHCTPYKQHH c rrpoTHBOcPHJihTpaQHOHHhIM 3KpauoM 

H3 ITOJIHMepuo:ii ITJieHKH 5IBJI5IeTC5I TPYAOeMKOCTb 

pa6oT B ycJIOBH5IX 3KcrrnyaTttpy10:ru;nxc5I AOpor H 

orpaHH4eHHe rrpHMeHeHH5I rrpettMy:ru;eCTBeHHO HO

BbIM cTponTeJihCTBOM. XapaKTepn3yeMa5I HH:tKe 

KOHCTPYKQH5I 1rnmeua yKa3auuoro tteAOCTaTKa. 

y CTpaueune OTeITJI5IIO:ru;ero BJIH5IHH5I ITOBepx

HOCTHbIX H HaAMep3JIOTHbIX BOA Ha KOCOropHbIX 
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B.I'. KOH4PAThEB 

A 

3 5 2 5 

6 4 

PHc. 4. KoHCTPYKQHSI Hachrrr11 c ycTpoiicTBOM ,[J,JISI 

aKKYMY JISIU:HH xo110)1,a: A - B nonepe1.1HOM, E - B 

npo)J,OJibHOM pa3pe3ax. 

1 - yCTpOHCTBO ):\Jill aKKYMYJJlll\1111 XOJJOAa; 2 - HaCbIITb; 3 11 

4 - B03AJUIHblH 11 rpyHTOBblH Terrnoo6MeHHl1K11; 5 - rrpo

Tl1BOqll1J1bTpa11110HHall 6epMa; 6 - ITO):\OIIIBa ce30HHOTaJJOro CJ!Oll; 

7 - KaMeHHall Ha6pocKa. 

y1.1acTKax MO)KeT 6bITb AOCTHrHyTo nyTeM C03i':(aHHSI 

npoTHBOcPHJibTpau;HOHHOI'O 3KpaHa H3 Mep3JibIX 

rpyHTOB (pHC. 4) c nOMOID;bIO ycTpOHCTB i':(JISI aKKy

MYJISIU:HH XOJIO;r:(a THna TepMOCBaH JloHra, faneeBa, 

MaKapoBa H AP· , pa3Mem;aeMblX BAOJib HacbmH c 

BepxOBOH CTOpOHbI. TipH 3TOM B03AYIDHbIH Ten110-

06MeHHHK ycTpOHCTB ycTaHaBJIHBaeTCSI BepTHKaJib

HO, a rpyHTOBbIH - Bi':(OJib HaCbIIIH noi':( yrJIOM 

95-100° K BepTHKaJIH. L(JISI Hal:(e)KHOH KOHcep

BaIJ;HH B Mep3JIOM COCTOSIHHH rpyHTOB TeJia H OCHO

BaHHSI HaCbIIIH coopy)KaeTCSI npOTHBOcPHJibTpau;HOH

HaSI 6epMa, KOTOpa.si: Bpe3aeTCSI B OCHOBaHHe Ha 

rny6HHY, npeBhlma10m;y10 MOID;HOCTb Ce30HHOTaJio

ro CJIOSI. 0TKOC HaCbIIIH c HH30BOH CTOPOHbI yKpen

JISieTCSI KaMeHHOH Ha6poCKOH, TaK)Ke cnoco6cTBYIO

m;e:ii OXJia)Kl:(eHHIO HaCbIIIH, npHl.leM B c11y1.1ae 

IO:>KHOH 3KCn03HU:HH OTKOCa KaMeHHbIH MaTepHaJI 

i':(OJI)KeH HMeTb ecTeCTBeHHbIH HJIH cneu;HaJibHO C03-

i':(aHHblH CBeTOOTpa)KaIOru:H:ii IJ;BeT. 

TexH011orm1 coopy)KeHHSI HaCbIITH c11eAy10ru:asi. 

B KOH!J;e 11eTa-oceHbIO B03BOASIT Hachmb H3 TaJihrx 

CBSI3HbJX rpyHTOB (cyrJIHHKOB, cynecH) H c Harop

HOH CTOpOHbI ocym;eCTBJISIIOT Bpe3KY B OCHOBaHHe Ha 

r11y6HHY, npeBhlmaroru:yro MOru:HOCTb ce30HHOTaJIO

ro CJIOSI (OT i':(Ha BOi':(OOTBOi':(HOH KaHaBbl) Ha 0,5-
0, 7 M H ycTaHaBJIHBaIOT ycTpOHCTBa i':(JISI aKKYMY

JISIU:HH xoJIOAa no cxeMe, yKa3aHHOH Ha pHc. 4. 
3aTeM ¢opMHpyIOT npOTHBOcPHJibTpau;HOHHYIO 6ep

MY H3 ynJIOTHeHHblx rJIHHHCTblX HJIH cyrJIHHHCTbIX 

OTJIO)KeHHH. L(JISI yMeHbmeHHSI rny6HHbI ce30HHOI'O 

OTTaHBaHHSI rpyHTOB u:e11ecoo6pa3HO noKpbIBaTb 

6epMy TenJIOH30JISIU:HOHHbIMH MaTepHaJiaMH nocJie 

npoMopa)KHBaHHSI HaCbIIIH, nepel:( HaCTynJieHHeM 

nepHOAa OTTaHBaHHSI. y CTaHOBKa OXJI3)Kl:(aIOru:Hx 

ycTpOHCTB MO:>r<eT 6hlTb BbIIIOJIHeHa H nocJie coopy

)KeHHSI BepXOBOH 6epMb1 c noMOru:bIO BepTHKaJibHOI'O 
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H HaKJIOHHOI'O 6ypeHHSI HJIH OTpbITHSI cneu:HaJibHbIX 

KaHaB (npope3e:ii). 

Te110 HaCbIIIH MO)KeT 6b1Tb coopy)KeHo H H3 

cKaJibHOro (ApeHHpy10m;ero) rpyHTa. B 3TOM c11y1.1ae 

OTCbIIIKa rpyHTa BblnOJIHSieTCSI B 3HMHee BpeMSI, a 

JieTOM c HaropHOH CTOpOHbI OTpbrnaeTCSI TpaHme.si: Ha 

0,5-0, 7 M HH)Ke KpOBJIH MHOI'OJieTHeMep3JibIX 

nopoi':\. B Hen ycTaHaBJIHBaIOTCSI ycTpo:iicTBa AJISI 

aKKYMYJISIU:HH XOJIO;r:(a. TipOH3BOAHTC5I 3aCbIIIKa 

TpaHmeH TaJibIMH rJIHHaMH HJIH cyrJIHHKaMH, KOTO

pble npH 3TOM TI.IJ,aTeJibHO ynJIOTHSIIOTCSI. 113 TaKHX 

)Ke rpyHTOB ¢opMHpyeTC.sI npoTHBOcPHJibTpau;HOH

HaSI 6epMa. 

HH30BOH OTKOC HaCbIIIH noKpbrnaIOT Ha6poCKOH 

H3 ciJpaKU:HOHHOI'O M0p030CTOHKOI'O KaMHSI CO 

cpeAHHM AHaMeTpOM 0,3-0,5 M. Ec11H 3TOT OTKoc 

HaCblnH o6pam;eH B IO)KHYIO CTopoHy' a Ha6pocKa 

BbIIIOJIHeHa H3 TeMHOU:BeTHOro KaMHSI, TO i':(JISI 

yMeHhmeHHSI BeceHHe-JieTHero nporpeBa HacbmH 

COJIHel.IHOH pal:(Hau;HeH OTKOC noKpbIBaeTCSI 6e11o:ii 

KpaCKOH (CBeTOOTpa)KalOI.IJ,HM noKpbITHeM). 

IIPHHY )J,HTEJihHOE OTT AHBAHHE 
CHJibHOJibL(HCThIX rPYHTOB 

OCHOBAHH51 3EMJI51HOro IIOJIOTHA 

B HeKOTOpbrX CJ1y1.1a.si:x, B oco6eHHOCTH Ha y1.1a

CTKax c TeMnepaTypo:ii rpyHTOB 6JIH3KOH K 0°C, 
MO:>KeT OKa3aTbCSI u:e11ecoo6pa3HbIM BMeCTO nOCTO

SIHHOI'O nOl:(l:(ep)KHBaHHSI OTPHU:aTeJibHOH TeMnepa

TYPbI rpyHTOB npHHSITb npeseHTHBHbre Mepbr no HX 

OTTaHBaHHIO H ynpo1.1HeHHIO. L(JISI 3TOI'O cneu:HaJib

HO pa3pa6ornHa TexH011om.si: pa3pymeHHSI H yAa-

11eHHSI CHJibHOJibi':(HCTbIX Bel.IHOMep3JibIX rpyHTOB 

HJIH 3aJie:>r<e:ii Jlbi':(a B OCHOBaHHH 3eMJISIHOro nOJIOTHa 

rHAPOAHHaMHl.leCKHM cnoco6oM 1.1epe3 cneu;HaJibHbie 

CKBa:>KHHbI, no KOTOpblM npOH3BOAHTCSI TaK:>r<e OA

HOBpeMeHHOe 3aMem;eHHe B03HHKaIOI.IJ,HX noJIOCTeH 

TaJiblM Henpocai':(Ol.IHbIM rpyHTOM c Heo6xOi':(HMbIMH 

CBOHCTBaMH, HanpHMep, necKOM HJIH rpyHTOBo-u:e

MeHTHOH cMeCbIO. B TaKOM c11y1.1ae HCK11101.1aIOTCSI 

onaCHbie ocai':(KH HaCbIIIH npH JII06bIX TenJIOBblX 

B03Ae:iicTBH.si:x H H3MeHeHHSIX npHpOAHOH cpeAbI. 

OllbITH0-3KCIIEPHMEHT AJibHbIE P AEOTbI 

Ha ocHoBe H3JIO)KeHHbIX Bhrme TeXHHl.leCKHX 

pemeHHH c u:eJiblO nposepKH B npOH3BOi':(CTBeHHbIX 

ycJIOBHSIX HX 3¢¢eKTHBHOCTH H 0Tpa60TKH TeXHO

JIOrHH CTpOHTeJibCTBa H TeKyru:ero COl:(ep)KaHHSI npo

THBOAe¢opMaIJ;HOHHblX coopy)KeHHH 3anpoeKTHpO

BaHbl OnbITH0-3KCnepHMeHTaJibHbie y1.1aCTKH 3eMJISI

HOro nOJIOTHa CTpo.si:ru:e:iic.si: :>r<eJie3HOAOPO:>KHOH JIH

HHH BepKaKHT-TOMMOT-5lKyTcK. 

B 1.1acTHOCTH, Ha 708 KM JIHHHH, Me)KAY pa3'b

e3l:(aMH BoTTOMa H KHpHM, npel:(no11araeTc.si: HCnhr

TaTb COJIHu;eocai':(K03am;HTHbIH Hasec. 3KcnepHMeH

T3JlbHbIH y1.1acToK pacnoJIO)KeH Ha A6a11axcKo:ii Tep

pace p. JleHa, CJIO)KeH Ha rny6HHY 10-15 M 03ep-



J(EC/JOPMAL{J!Jf 3EMJI5IHOI'O flOJIOTHA J(OPOI' 

H0-60JIOTHbIMH, 03epHO-aJIJIIOBHaJibHbIMH H aJI

JIIOBHaJibHbIMH c y rrecllaHo-cyrJIHHHCTbIMH rpyH

TaMH c rrpOCJI05IMI1 H )KHJiaMH Jlb}:(a H Jib}:(OrpyHTOB. 

0THOCHTeJibHa5I TeIIJIOBaSI oca}:(Ka COCTaBJISieT 0' 1-
0, 7. 11pHro}:(HbIX J:(JI5I coopy)KeHH5I HaCbIIIH rpyHTOB 

B6JIH3H rrpaKTHlleCKH HeT. )J,aJibHOCTb B03KH Hy)K

HbIX rpyHTOB COCTaBJISieT 20 KM, a CKaJibHOro rpyH

Ta - 48 KM. 

11pe}:(mecTBYIOIIJ,HM rrpoeKTHbIM pemeHHeM 

coxpaHeHHe OCHOBaHH5I B Mep3JIOM COCT05IHHH Ha 

J:(aHHOM yqaCTKe rrpe}:(yCMaTpHBaJIOCb ocyIIJ,eCTBHTb 

c IIOMOIIJ,blO rrapO)KHJ:(KOCTHbIX TepMOTpy6, ycTa

HaBJIHBaeMbIX qepe3 2 M y IIOJ:(OillBbI HaCbIIIH, H 

rreHOIIJiaCTa B OCHOBaHHH. 

B OIIbITH0-3KcrrepwMeHTaJibHOM rrpoeKTe rrpeA

JiaraeTCSI pemHTb 3TY 3a}:(ally, T.e. o6ecnellHTb MHO

roJieTHeMep3JIOe COCT05IHHe rpyHTOB, c IIOMOIIl,blO 

HaBeca, rrpe}:(CTaBJI5IIOIIJ,ero co6oii D;HJIHHAPHlleCKOe 

IIOKpbITHe rrpoJieTOM 9,5 M J:(JI5I OJ:(HOIIYTHOro )K.):(. 

rryTH c rrpSIMOJIHHeHHbIMH OKpbIJIKaMH AJIHHOH 4 M, 

KOTOpoe ocyIIJ,eCTBJI5IeTC5I rryTeM ycTaHOBKH apoK 

rrpoJieTOM 9' 5 M H CTpeJIOH IIOJ:('beMa 4' 7 5 M Ha 

TpeyroJibHbie orropbl c IIOJ:(OIDBOH 3 M H BbICOTOH 

3,5 M. Me)KAY apKaMH ycTaHaBJIHBaIOTCSI CBSI3H. B 
KalleCTBe orpa)KJ:(aIOIIJ,ero 3JieMeIITa rrpHHSIT rrpo¢

HaCTHJI, KOTOpbIH YKJia}:(bIBaeTC5I Ha rrporoHbl c ma

roM 1,5 M. B Ka11ecTBe cPYHAaMeHTa apoK rrpHHSITbI 

MOHOJIHTHbie 6eTOHHbie CJia6oapMHpoBaHHbie 6Jio

KH, ycTaHaBJIHBaeMbie Ha IIOJ:(CbIIIKe. 

KaK IIOKa3aJIH paclleTbl, CTOHMOCTb )K.):(. rryTH 

c HaBeCOM OKa3bIBaeTC5l Ha 20 % HH)J(e, lJeM c 

rrapO)KHJl:KOCTHbIMH ycTaHOBKaMH. TexHw11ecKoe )Ke 

rrpewMyIIJ,eCTBO OlleBHJ:(HO, IIOCKOJibKY ITO}:( HaBeCOM 

Ha}:(e)KHO 06ecrre11wBaeTCSI coxpaHeHI1e Bcero ocHo-

BaHH5l HaCbIIIH B MHOroJieTHeMep3JIOM COCT05IHHH, 

TOr}:(a KaK rrapO)KHJ:(KOCTHbie ycTaHOBKH, HMeIOIIJ,He 

paA11yc AeHCTBHSI Bcero 1,5 M, oxJia)J(J:(aIOT JIHIDb 

KpaiiHHe yqacTKH rroAomnbr HaCbIIIH, He ycTpaHilSI 

orraCHOCTH OTTaHBaHH5I rpyHTOB B cpe}:(HeH llaCTH 

IIOJ:(OillBbI. 0'-IeBHJ:(Hbl rrpewMyIIJ,eCTBa HaBeca TaK)J(e 

B 11acTH rrpocTOTbI H Ha}:(e)J(HOCTH rrp11 3KCIIJiya

Ta11HH JIHHHH. 

Ha 383 KM, B paiioHe ToMMOTa, rrpe}:(rroJiara

eTcsr IIOCTpOHTb OIIbITH0-3KCrrepHMeHTaJibHbIH yqa

CTOK }:(Jill rrpoBepKH H cpaBHeHH5I Tpex J:(pyrHX 

TCXIIHlleCKHX pemeHwii: rrpoeKTHOH KOHCTPYKD;HH B 

BHJ:(e HaCbIIIH H3 CKaJibHOro rpyHTa c rJIHHHCTbIMH 

1I3CTHD;aMII He 6oJiee 20%' c rreuorrJiaCTOM B OCHO

BaHHH TOJIIIl,HHOH 0,1 M ua IDHpHHY 3,5-4 MOT OCH 

IIYTH, c KaMeHHOH na6poCKOH H3 J:(OJIOMHTa CJIOeM 

0,8 Mc pa3MepaMH KYCKOB 0,2-0,4 M ua OTKOCax; 

OIIbITII0-3KcrrepnMenTaJibHOH KOHCTPYKIIHH H3 

J:(JIHHHOMepubIX ceKD;HOHHbIX TepMOCTa6HJIH3aTopon 

B COOTBeTCTBHH c rraTeHTOM Ha H306peTeHHe 

N«? 2059752, ycTaHaBJIHBaeMblX y BepxoBOH (crrpa

Ba no XOAY KHJIOMeTpOB) IIOJ:(OillBbI HaCbIIIH, 

HCKJIIOllliB rrpH 3TOM KaMenuyIO ua6pocKy c 3TOH 

CTOpOHbr; OIIbITH0-3KCIIepHMeHTaJibHOH KOHCT

PYKI~HH B cooTneTCTBHH c rraTeHTOM Ha H306pe

Tem1e NQ 2010919 c oxJia)J(J:(eHHeM HaCbIIIH H rpyH -

TOB OCHOBaHHII rryTeM rrpHHYAHTeJibHOro rrpo

BCTpnnaHH5I no 11yryHHbIM Tpy6aM J:(HaMeTpOM 

150 MM, YKJia}:(bIBaeMbIM B HH)J(Heii llaCTH HaCbIIIH, 

HCKJII01IHB KaMeHHbIC na6poCKH c o6eHX CTOpOH 

HaCbIIIH H rreHoIIJiaCT H3 ee OCHOBaHHII. 

KaK BHAHO 113 Ta61111u;hr, Ha yqacTKax CHJib

HOJibJ:I:HCThrx rpynTOB Bee rrpe}:(JiaraeMbie pemeHirn 

5IBJI5IIOTC5I u;eJiecoo6pa3HbIMH H MoryT KOHKypH-

CMenmSI CTOllMOCTb 1 rroronnoro MeTpa 3CMJIS!HOro IIOJIO.THa 

pa3JJHqHbIX rrpOTHBO,[ICcpOpMal\HOHHLIX KOHCTPYKL(HH }l{,,[1. JIHHHH TOMMOT-51KyrCK 

KoHCTPYKL\HSI 3eMJrnHoro rronoTHa 

HaCblIIb BbICOTOH 1,5-2,5 M c KaMeHHOH Ha6pOCKOH Ha OTKOCax H rre11orrnaCTOM 

0,1 M B OCHOBaHHH Ha Y'laCTKax: 

TOMMOT-AMra 

DOTTOMa-KHDHM 

Hacbmb BbICOTOH 1,5-2,5 M c sepTHKaJJbHbIMH rrapo}l{HJIKOCTHbIMH ycrn11osKaMH 

rny6HHOH 7 My IIO,[\OIIIBbl 1.1epe3 2 M H rre1mrrnaCTOM 0,1 MB OCHOBaHHH Ila y1.1aCTKC 

DOTTOMa-KHDHM 

Hacblrrb BbICOTOH 1,5-2,5 M c ,t1JJHHHOMepm .. 1M11 ceKL(HOHHbIMH TepMOCTa611n11-

3arnpaM11 y BepxOBOH IIO,[IOIIIBbl Ha y1.1acTKe TOMMOT-AMra: 

c rreHOIIJJaCTOM 0,1 MB OCHOBaHHH H KaMeHHOH na6pOCKOH Ha HH30BOM OTKOCe 

6e3 rreHomracrn 

6e3 rrenorrnacTa 11 KaMe1-mo1'1 na6oocKH 

HaCbJIIb BbICOTOH 2-4 M c rrpm1y,[IHTe.%HblM rrpoBeTpHBaIIHeM ITO 1.1yry1IJibIM Tpy6aM 

1111aMeTpOM 150 MM, yno}l{eHHbIM 1.1epe3 3 M B HH}l{Hei"1 <1acT11 n<1Cbm11 11a y1.1acTKC 

TOMMOT-AMra: 

rrpH )1JIHHe y'laCTKa 70 M 

rrpH ,[\JIHHe y<1aCTKa 280 M 

rrp11 ,[IJl1-rne y1.1acTKa 700 M 

IIDH HaJJH4HH Dll,[\OM IIVHKTa o6orocsa 

HaCbIIIb BbICOTOH 1,5-2,5 M c COJIIIL(eoca,[IK03U~HT!lbIM H'.l.necoM 

Ha y1.1aCTKe TOMMOT-AMra 

Ha y1.1aCTKe DOTTOMa-KHpHM 

CTOHMOCTb B L(enax 1991 r., py6. 

210 
320 
1120 

502 
390 
340 

415 
250 
200 
190 

790 
900 
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B.I'. KOHl{PATbEB 

poBaTb c 3aJIO%eHHbIMH B npoeKT 3eMmrnoro nOJIOT

Ha %eJie3HO,ll,opo%Hoii JIHHHH ToMMOT-.5IKyTcK 

KOHCTPYKU:H.srMH c napo%H)l,KOCTHhIMH ycTaHoBKaMH 

y nO)l,OIIIBhl HaCbIIIH HJIH c KaMeHHOH Ha6poCKOH Ha 

OTKOcax HaCblIIH H rreHOIIJiaCTOM B OCHOBaHHH. 

Hal.laThI orrhITH0-3KcrrepHMeHTaJihHbie pa6oTbI 

H Ha 3a6aliKaJihCKoli %.,!I,. B l.laCTHOCTH, pa3pa60Ta

Ho TeXHHK0-3KOHOMmieCKOe 060CHOBam1e B03MO)l(

HblX TeXHHl.leCKHX pemeHHH no ycTpaHeHHIO H rrpe

)l,OTBpa111eHHIO )l,aJibHelimero pa3BHTH.5l ,ll,e¢opMaJJ;HH 

3eMJI.5lHOro IIOJIOTHa Ha O)l,HOM H3 yl.laCTKOB MHOro

JieTHeH )l,erpagau;HH Bet.J:HOH Mep3JIOTbl B OCHOBaHHH 

nynr. KoMnJieKc npegJio%eHHhIX Meponptt.srTHH H 

pemem1li oKa3aJic.sr 6oJiee u;eJiecoo6pa3HhIM KaK B 

TeXHHt.IeCKOM, TaK H 3KOHOMHt.IeCKOM OTHOmeHH.srx: 

ero CTOHMOCTb, a COOTBeTCTBeHHO H cpoK OKynae

MOCTH, OKa3aJIHCb B 1,8 pa3a MeHhme COOTBeTCTBy

lOII(HX noKa3aTeJieli paHee pa3pa6oTaHHoro rrpoeKTa. 

B 3TOH CB.sr3H HHTepeCHhI 3KcnepHMeHTbI 

)],. 3apJIHHra H A. Bp3Jie.sr [Zarling et al., 1986], 
npoBe,ll,eHHbie Ha AJI.srcKe gJI.sr pa3pa60TKH Hatt6oJiee 

3KCTpeMaJibHblX MeTO)l,OB Jiel.J:eHH.5l 3eMJI.5lHOro rro

JIOTHa (oxJia)l()l,eHH.sr OTKOCOB aBTO,ll,OpOrH B palioHax 

Bet.IHOH Mep3JIOTbI). ITpoBep.srJioch TPH MeTOga: coo

py%eHHe Ha OTKOCax )l,OpOrH HaBeca H3 gepeBa H 

¢aHepb1 gJI.sr 3aTeHemrn rpyHTa B Tet.IeHHe JieTa H 

rrpegoxpaHeHH.5l OT BJIH5IHH.5l CHera, KaK TenJIOH30-

JI.5lU:HOHHOrO IIOKpOBa 3HMOH; rrepHO,ll,Ht.IeCKa.sr (1 pa3 

B Mec.sru;) 01..IHCTKa OT CHera B Tet.IeHHe 3HMbl yt.IaCTKa 

6epMbl aBTO)l,O'porH H ycTaHOBKa Ha OTKOcax HaCbIIIH 

TepMOCHQJOHOB. 

HaH60Jihmyro 3QJQJeKTHBHOCTb noKa3aJIH HaBe

CbI. 0HH, no MHeHHIO )],. 3apJIHHra H A. Bp3Jie.sr, 

MoryT 6bITb )l,OCTaTOt.IHbIMH )l,Jl.5[ OXJia)l()l,eHH.5l rpyH

TOB HaCbIIIeH Ha 3-5° B Tet.IeHHe HeCKOJibKHX JieT. 

CHerool.lHCTKa TaK%e noKa3aJia 3Hat.IHTeJihHYIO 

IIOJlb3y, O)l,HaKo OHa, KaK Ct.IHTaIOT aBTOpbI, MO%eT 

noTpe6oBaTb 60JibillHX ycHJIHH B rO)l,bl o6HJibHbIX 

CHeronagoB. 

AJI.srCKHHCKHH OnbIT nO)l,TBep%gaeT nepcneK

THBHOCTb pa3pa6oTKH cnoco6oB yKpenJieHH.5l OCHO

BaHH.sr 3eMJI.5lHOro IIOJIOTHa Ha Bet.IHOMep3JibIX rpyH

Tax , OCHOBaHHbIX Ha peryJIHpOBaHHH COOTHOmeHH.5l 

OXJia%)l,alOII(HX H OTeIIJI.5llOII(HX ¢aKTOpOB c u;eJiblO 

110HH%eHH.5l cpe)l,Hero)l,OBOH TeMrrepaTypbI rpyHTOB 

H coxpaHeHH.5l HX B MHOroJieTHeMep3JIOM COCT0.5lHHH. 
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HamH TexmrLieCKHe pernemrn rrpe)l,cTaBJI.srIOTC51 

6oJiee 3QJQJeKTHBHblMH, nOCKOJihKY HaBeCOM rrepeK

pbrnaeTc.sr BCe 3eMJI.5lHOe IIOJIOTHO, a He TOJlbKO OTKOC 

HaCbIIIH, KaK B 3KCnepHMeHTax )],. 3apJIHHra H 

A. Bp3Jie.sr; CHerooLIHCTKa BbIIIOJIH.sreTc.sr TOJihKO Tor

ga, KOrga TeIIJIOIIOTOK HMeeT HarrpaBJiem-1e B aTMOC

¢epy' a B JieTHHH rrepHO)l, TeIIJIOIIOTOK B rpyHT 

yMeHbmaeTC.sr CBeTOOTpa)l(aI0111e:i1: IIOKpaCKOH. 
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