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TEPMOCTAEIIJIII3AIJ.IHI CBAHHbIX <I>YHJ_I;AMEHTOB 
JIOKAJibHOro COOPY)J(EHII51 HA MEP3JlbIX rPYHTAX 

5£.B. ropeJIIIK, B.H. <DeKJIIICTOB, A .H. HecTepos 

Jfltcmumym JCpuoclfJepbl 3e.MJZU CO PAH, 625000, T10.Me11b, al R 1230, PoccuR 

Y,[(K 624.139 

B COOTBeTCTBl111 c yCTaHOBJJeHHblM11 HaM11 11pwrnHaM11 ):lecjJopMal.\1111 CBaHHblX cjJyH):laMeHTOB (He):IOCTa TO'l
Ha5! rny611Ha 11orpy)l{eH115! 11 TIJiaCTl1'1HO-Mep3JJOe COCT05!Hl1e TIY'll1Hl1CTOro rpyHTa) npe):IJJO)l(eH KOMnJJeKC 
Meponp115!Tl1H no TepMOCTa611JJl13al.\1111 rpyHTOB OCHOBaH11i1 3Tl1X cjJyH):laMeHTOB. KoMnJJeKC Meponp115!Tl1H BKJJIO
qaeT n nepnooqepe):IHOM 11op5!J:1Ke 11cnOJJh30naH11e cpe):ICTB no nott11)1{ett1110 TeMnepaTypb1 rpyttrn ):IO rnep):loMep3-
JJOro COCT051Hl151 (c I10MOII.\bl0 TepMOCl1cjJOHOB) 11 nocJJe):lyIOII.\ee 3a 3Tl1M 11p11MeHett11e neHHOro noKpblTl15! no 
nonepXHOCTl1 rpyttrn B npe):leJJaX KOI-!Typa cjJyH):laMeHTOB /1Jl5! yc11JJeH115! :icjJcjJeKTa OCTaTO'II-IOro OXJJa)l(11ett115!. 

BhmOJJHeHHhie pac'leThI 11 nocne):ly10ll.\11e 1-ia6n1011ett111I 110Ka3aJJ11, 'ITO 11pe11naraeMa5! cxeMa TepMo
crn611n113al.\1111 06ecneq11naeT Tpe6yeMoe 3Ha'lett11e oCTaTO'lttOro oxnalK11ett115! n npe):lenax -0,5 °C, '!TO c y '-!eTOM 
Ha'!aJJbHOH TeMnepaTypbl rpyttrn /IOCTaTO'-!HO llJl51 nepeBO):la 11X B rnep110Mep3JJOe COCT051Hl1e. 

Ilpone):letttth1e n 1996 r. 1-1a6JJ10J:1eH115! cpa3y norne 311Mttero nep11o):la oxnalK11ett115! TepMoc11cjJottaM11 11 
yCTpOHCTBa TenJJOl130JJ5ll.\1111 B Irn'-!aJJe JJen1ero Ce30Ha noKa3aJil1, '!TO B OCHOBaHl111 ncex CBaHHblX KYCTOB 
1-raKOnJJeHbl Cyll.\eCTBeHHbie 3anaCbl XOJJO/la 11 myforna ce30HHOro OTTal1BaHl15! rpyHTa B npe11enax CBai1HbIX 
cjJyt111aMeHTOB KOHI.\Y JJeTa yMeHbUll1JJaCb Ha 1,5-2 M no cpaBHemuo c npe/lbl/IYII.\11M rO):\OM. 1-ITo 1103BOJJ l1 JJO 
CHl1311Tb aKTl1BHblH CJJOH 11ei1CTBl15! Cl1JJ ny'leHl151 Ha cPYH/laMeHTbl 11 Ha COOTBeTCTBYIOII.\YIO BeJJl1'111HY y seJJ 11'-!11Tb 
):\Jll1HY aHKepHOH '-!aCTl1 CBai1. 

Ha6mo11eH115! 3a noBe):\eH11eM TepMOCTa611JJl1311ponaHHblX TaK11M o6pa30M OCHOBaHl1H cjJy H):laMeHTOB npO):IOJJ 
)l{aIOTC51. 

MepJJZbtii ipyflm, CBaR, mep.Mocma6JZuJau,uR, mep.Mocul/Jofl, neHa, menJZouJOJl5!U,UOflHOe no1Cpb1mue 

STABILIZATION OF THE PILE BASIS OF THE LOCAL STRUCTURE ON THE FROZEN GROUND 

Ya.B. Gorelic, V.N. Feclistov, A .N. Nesterov 

Earths Cryosphere Institute SB RAS, 625000, Tyumen, 1230, R ussia 

According to the reasons, of deformation instablished by us, of the pile bases (insufficien t depth of imbedding 
and plastic-frozen state of the frost heave ground) a complex of measures on thermostabili zation of the groun d of 
these bases is offered. The complex of measures includes in the prime order use of tools on lowering tempera ture 
of the ground up to hard-frozen state (with the help of thermosyphon) and consequent applica tion of foam cover 
on the surface of the ground within the limits of outline of the bases for enhancing the effect of residual cooling. 

Our calculations and consequent observations have shown that the offered scheme thermostabilization 
provides the required value of residual cooling within -0.5 °C, which in view of initial temper ature of the ground 
is sufficient for changing them into hard- frozen state. 

The observations, carried out in 1996, immediatily after winter period of cooling by thermosyphon and 
thermoinsulation devices at the beginning of summer season have shown that in the base of all pile of bushes 
essential stores of cold are accumulated and the depth of seasonal thawing of the ground wi thin the pile bases to 
the end of summer decreased by 1,5-2 M in comparison with the previous year. This allowed us to decrease the 
the active layer of operation of frost heave forces on the bases and to increase the anchor leng1h of a part of piles 
by corresponding value. 

The observations of the behavior of thermostabilized ground bases are in progress. 

Ground freezing, pile, thermal stabilization, thermosyphon, foam, thermalinsulation, cover 

BBE,ll;EHIIE 

B p51,n:e cJiyqaeB rrpn 3KCIIJiyaTaU:HII rnaliHhIX 

¢yH,n:aMeHTOB JIOKaJihHhIX coopy:>KeHIIH CTaHIJ;IIH 

pa,n:nopeJJeHHhIX JIHHHH OTMeqaIOTC51 cy~eCTBeHHbie 

e:>Kero,n:Hhle .n:e¢opMau:nn. JlnKBII,n:au:mr rrocJJe,n:

CTBHH 3THX .n:e¢opMaU:IIH rrpnBo,n:IIT K y,n:opm1<aHIIIO 

3KCIIJJyaTaIJ;IIH CTaHIJ;HH II yxy,n:meHHIO KaqeCTBa HX 

pa60Thl. 

KaK rrpaBIIJIO, TaKIIe cTaHIJ.Jil'[ pa :a ;i YKeHhI B 

palioHax 3aJJeraHII51 BhICOKOTeMIIepa . HblX r p y H
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TOB, Haxo,n:51~HXC5I B IIJiaCTl'ftIBQ-_ (XL"I 

51HIIH. CJJmKHhie HH:>KeHepHo-reo iJOI'lI'J cJJo-

BHSI B coqeTaHHH c OTKJIOHeHl'I51MH a 
Tpe6oBaHIIH npII B03Be,n:eHRH CBail::BHx ' 



TEPMOCT AEI1JII13Al{I1Jl CBAHHhlX C/JYH/(AMEHTOB 

TOB np:irnem;i: K npaKnPieCKH aBapHHHOMY HX coc

T051HHIO Ha ,1:1aHHbIH MOMeHT. 

IT poBe,1:1eHHh1e B nepno,1:1 1995-1996 ro,1:10B 

06cJie,1:10BaHHe COCT051HH51 CBaHHhIX cPYH,l:laMeHTOB Ha 

o,1:1tto:H: H3 TaKHX cTami;n:H: B 120 KM ceBepttee r. Ho

BhIH YpeHro:H: noKa3aJio cpo•rny10 Heo6xo,1:1HMOCTh 

npoBe,Z:leHH51 cneIJ;HaJibHhIX MeponpH51THH no TepMO

CTa6HJIH3aIJ;HH rpyHTOB OCHOBaHHH c IJ;eJihIO npe,1:10T

BpaII1eHH5I ,1:1aJihtte:H:me:H: nx ,1:1eclJopMaIJ;HH. Ilpe,1:1-

BapnTeJihHhie pe3yJihTaThl no TepMOCTa6HJIH3aIJ;HH 

TaKHX cPYH,l:laMeHTOB H3JiaraIOTC51 B ,1:1aHHOH pa6oTe. 

MH)KEHEPHO-rEOJIOrMqECKA51 
XAPAKTEPMCTMKA IIJIOrn;A,U:KM 

CTaHIJ;H51 pacnoJio:>KeHa B 120 KM ceBepttee 

r. HoBhIH Ypettro:H: Ha Bo,1:1opa3,1:1eJihHOM Y'IaCTKe 

,l:IOJIHHbl p. IJyp. 

TeppHTOpH51, npttJiera10II1a5I K nJIOII1a,1:1Ke, 6yr

pnCTa51, paCTHTeJibHbIH noKpOB npe,1:1cTaBJieH Kyc

TapHHKOM KapJIHKOBOH 6epe3bl, 51ro,l:IHHKOM, MXOM. 

IloBepxHOCTb xapaKTeptt3yeTC51 6JIH3KHM pacnOJIO

:>KeHHeM rpyHTOBhlX B0,1:1, BCTpeqaIOTC51 TepMOKap

CTOBhie o6pa30BaHH51. IloBepxHOCTb HMeeT YKJIOH B 

ceBepHOM ttanpaBJieHHH, npeBhimettne Bepxtte:H: 

TOqKH Ha,1:1 HH:>KHe:H: B npe,1:1eJiaX nJIOIIJa,Z:IKH COCTaB

JI51eT npnMeptto 1,2 M. Pa:H:ott pacnoJIO:>KeHH51 nJio

II1a,Z:1KH OTHOCHTC51 K 30He HeCnJIOillHOro pacnpocTpa

HeHH51 MHOroJieTHeMep3JihlX nopo,1:1 [Eay11w1., 1995]. 
B npe,1:1eJiax nJIOII1a.L1KH MOXOBOH noKpoB 3HaqnTeJib

HO HapymeH, MeCTaMH noKpbIT Bb16ypeHHbIMH 

nopo,1:1aMH, cTponTeJihHhIM MycopoM. B6JIH3H KYCTOB 

CBa:H: pacTHTeJihHbIH noKpOB OTCYTCTByeT, noKpbIT 

CJIOeM Bh16ypeHHhIX nopo,1:1. B6JIH3H cBa:H: HMeIOTC51 

KOHycoo6pa3Hbie nOHH:>KeHH51, 3anOJIHeHHbie BO,l:IOH, 

,1:1peHa.1K OTCYTCTByeT. 

Jia6opaTOpHoe HCCJie,Z:IOBaHHe KepHOB, OT06-

paHHhIX B npe,1:1eJiax KOHTypa nJIOIIJa,l:IKH c pa3-

JIHqHhlX rJiy6ttH, noKa3aJIO, qTo rpyHTbl OCHOBaHH51 

HaX0,1:151TC51 B nJiaCTHqHo- Mep3JIOM COCT051HHH. I1x 

TeMnepaTypa Ha rJiy6ntte 3a,1:1eJIKH HH:>KHero TOpIJ;a 

CBa:H: He npeBhimaeT -0,6 °C (Ta6JI. 1). 

Ta 6 n 11 ~a 1. <l>HJHqecKHe xapaICTepHCTHKH rpyHTOB 

06'heMHhIH TeMnepa-
fny611Ha 

Knacc11- sec 
CyMMapHaSI Typa Ha-

oT6opa 
qrnKa~11S1 

snaJKHOCTh' qana 3a-
npo6, M CKeneTa , 

,11on11 e,11 . Mep3aH11S1 , Kr/M3 
' C 

0,75-1,5 Cynech 1200 0,35 -0,04 
CTh!fleBaTaSI 

3,5-5 Cyrn11HOK 1400 0,31 -0,06 

CorJiaCHo [CHuII 11-18-76, 1997], TeMnepa

Typa nepexo,1:1a ,1:1aHHOro THna rpyHTOB B TBep,1:10Mep-

3JIOe COCT051HHe COCTaBJI51eT - 1 °C. 

XAPAKTEPMCTHKA <DYHJJ:AMEHTOB 
COOPY)KEHM51 

Cl>yH,Z:laMeHTbl CTaHIJ;HH npe,1:1cTaBJI5IIOT co6o:H: 

n51Tb KYCTOB CBa:H:, y,1:1aJieHHbIX ,1:1pyr OT ,1:1pyra Ha 

pacCT051HHe 40-50 M. 0,l:IHH H3 KYCTOB 51BJI51eTC51 

IJ;eHTpaJihHOH onopo:H: MaqThl, OCTaJihHhie - aHKep

Hhie cPYH.z:laMeHThI OTT51:>KeK. KycT IJ;eHTpaJihHo:H: 

onopbl HMeeT 6 nOJihlX MeTaJIJIHqecKHX CBaH, nor

py:>KeHHbIX Ha my6ntty OT 4 ,1:10 6 M. KycThI ciJyH,1:1a

MeHTOB OTT51.IKeK HMeIOT no 8 aHaJIOrnqHbIX CBa:H: c 

ciJaKTHqecKOH my6HHOH norpy:>KeHH51 OT 3 ,LIO 6 M. 

B npe,1:1eJiax Ka:>K,1:1oro KycTa CBaH o6B513aHhI poCT

BepKoM. Ba:>KHOH oco6eHHocThIO cBaHHhIX KYCTOB 

51BJI51eTC51 HX OTHOCHTeJibHO MaJia51 npOT51:>KeHHOCTb 

B IIJiaHe 3x3,5 M. CorJiacHo npoeKTHOH ,1:10KyMeH

TaIJ;HH npe,1:1JiaraJIOCb ocyIIJ;eCTBJl5ITb OXJia:>K,1:1eHHe 

rpyHTOB OCHOBaHH51 nyTeM npHHY.z:IHTeJihHOH IJ;Hp

KY JI511l;HH B03,l:lyxa qepe3 IIOJIOCTh CBaH B 3HMHee 

BpeMH ro,1:1a B TeqeH11e Bcero cpoKa 3KCnJiyaTaIJ;1111 

CTaHIJ;HH, qTo B ,1:1eHCTBHTeJibHOCTH He 6hlJIO ocyII1e

CTBJieHO. B pe3yJihTaTe Ha npoTH:>Kemrn: ,1:1ecHTH JieT 

3KCnJiyaTaIJ;HH CTaHIJ;HH Ha6JIIO,l:laJIHCb ,1:1ectJopMaIJ;HH 

nyqeHH51 CBaH cPYH,l:laMeHTOB OTT51:>KeK MaqTbl c 

HHTeHCHBHOCThIO np11MepHO 30- 50 MM/r. 3TH ,1:1e

clJopMaIJ;HH HOCHJIH HepaBHOMepHbIH xapaKTep, qTo 

Bhl3hIBaJio 3aMeTHbie If3rH6hI pOCTBepKOB . ,IJ;eciJop

MaIJ;HH cPYH,l:laMeHTOB IJ;eHTpaJibHOH onopbl BH3yaJih

HO He cPHKCHPYIOTC5I, HO 3aMeTHhl npH HHCTpyMeH

TaJibHOM Ha6JIIO,Z:leHHH H 51BJl51IOTC51 oca,1:1KaMH c Ma -

JIOH HHTeHCHBHOCTbIO (< 1 MM/ r) . 

IlpHqHHhI, Bhl3hIBaIOIIJHe pa3BHTHe ,1:1ectJopMa

ll;HH cPYH,l:laMeHTOB, 3aKJIIOqaIOTC5I B Heco6JIIO,l:leHHH 

TeMnepaTypHoro pe.IKHMa rpyHTOB OCHOBaHH51 H He

,1:1onorpy:>KeHH5I qacTH CBa:H: ,LIO npoeKTHOH OTMeTKH. 

KOHCTPYKl..I,H51 CMCTEMhI 
TEPMOCTAEMJIM3AII,MM 

B cooTBeTCTBHH c ycTaHOBJieHHhIMH npnqn

HaMH ,1:1ec1JopMaIJ;HH, pa3pa6oTaHHhIH KOMnJieKC Me

ponpmITHH no ycTpaHeHHIO HeraTHBHhIX npoIJ;eCCOB 

BKJIIOqaJI B nepsooqepe,1:1HOM nop5I,1:1Ke HCIIOJih30-

BaHHe cpe,Z:ICTB no IIOHH:>KeHHIO TeMnepaTypbl rpyH

TOB ,LIO TBep,1:10Mep3JIOro COCT051HH51 H ee CTa6n

JIH3aIJ;HIO Ha 3a,1:1aHHOM ypOBHe. IlpHHIJ;HnhI TaKOH 

TepMOCTa6HJIH3aIJ;HH H3JIO.IKeHbl B MOHOrpaciJHH 

[Epuwe u ap., 1991 ]. OcHOBHhlM cpe,1:1CTBOM ,Z:IJI5I 

IIOHH:>KeHH51 TeMrrepaTyphI rpyHTOB BbI6paH Tep

MOCHcPOH Ce30HHOro ,1:1e:H:CTBH5I, 3cPcPeKTHBHOCTh 

,1:1eHCTBH5I KOTOporo B aHaJiornqHbIX CHTyaIJ;H5IX 

MHOroKpaTHO npOBepeHa [B5ZJZ06 u ap., 1979; Tap
ZYJlflH, 1976; MaKapoe, 1985 ]. 0,1:1ttaKo CJIO:>KHOCTh 

,1:1aHHOro KOHKpeTHOro CJiyqa51 3aKJIIOqaeTC5I B Ma

JIOH rrpoTH:>KeHHOCTH CBaHHhIX KYCTOB B nJiaHe. KaK 

noKa3aHo [I'opeJZUK u ap., 1984; Gorellik, 1996 ], 
ocTaToqttoe oXJia:>K,1:1ettne B KOHIJ;e JieTHero nepno,1:1a 

B OCHOBaHHH IIJIOII1a,Z:1KH c pa3MepaMH B nJiaHe 

Mettee qeM 12x 12 M MO:>KeT OKa3aTbC51 He,l:IOCTaToq

HhlM ,Z:IJI51 nepeso,1:1a rpyHTOB B TBep,1:10-Mep3JIOe coc

T051HHe. ,I:l;JI5I yrnJieHH51 3cPQJeKTa ocTaToqttoro 

oxJia:>K,1:1eHH5I rryTeM npe,1:10TspaII1eHH5I pa3orpeBa 

rpyHTa c ero IIOBepxHOCTH B JieTHee speM51 ro,1:1a 

HCnOJib30BaHO neHHOe IIOKpbITHe no ero nosepx-
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51.E. TOPEJIJfK, B.J-!. cJJEKJ!JfCTOB, A.H. HECTEPOB 

P11c. 1. 06UJ,HH BH,D, cflytt,D,aMettTa IWHTpaJJbHOH onopb1. 

HOCTH B rrpegeJiax KOHTypa cPYHAaMeHTOB. TieHH Oe 

IIOKpbITHe HaHOCHTC5I no rpyHTY B BH,D,e )[(H,ll,KOM 

IIYJibIIbI, KOTOpa5I rrpeBpaIIIaeTC5I B TBepgyIO rreH

HYIO Macey B Tel.IeHtte l.faca. 3¢¢eKTHBHOCTb rreH

HOll: TeITJIOH30JI5I1IHH H ee ycTOMl.fHBOCTb K BHeIIIHHM 

B03,D,eMCTBH5IM rrpoBepeHa B ycJIOBH5IX IJOJIHroHa Ha 

IJOJiyOCTpOBe fbI,IJ,aH [CfJeKJlUCmOG U 8p., 1989; 
Feclistov et al., 1996 ]. 

TieHHblM 3KpaH rrpeg cTaBJI5IeT co6oll: CJIOM IIO

JIHMepHOM rreHbl Ha OCHOBe Kap6aMHAOcPOPMaJib

AerH,D,HOM CMOJihI MapKH K<D-MT. YcrnHOBKa 3Kpa

HOB Ha Ka)[(,ll,OM H3 CBaMHbIX OCHOBaHHM ocyIIIeCTB

JI5IJiaCb c IIOMOIIIblO rrepe,D,Bll)[(H OH rreHoreHepn

PYIOIIIeM ycTaHoBKH. 06IIIa5I rrJioIIIaAb ycTaHOBJieH

HhIX rreHHbIX 3KpaHOB COCTaBHJia 250 M 2 (no 50 M 2 

Ha KycT). 

IIAP AMETPbI CBE.IKEIIOJIYqEHHOti IIEHbI 

KpaTHOCTh .... • 

Tom1-11-1Ha CJIOll . . . 

,I1_1-1cnepcHocTh neHhr . 

IlJIOTHOCTb neHbl . 

Ha'IaJihHall BJialKHOCTh 

IlJIOTHOCTb neHhl B B03):1YWHO - cyxoM 

COCT051HHH . ... .. . . . 

IlpO'IHOCTb B B03,LIYW HO-cyxoM 

10-14 
20 CM 

0,1-0,25 MM 

70-100 Kr /M3 

,1.10 400 Bee. % 

14-20 Kr/M3 

COCT051HHH . . . . . ):10 0, 1 Mila 

Ko:icjJcjJHI\HeHT Te n JionpoBO):IHOCTH 

B B03).IYWH O-cyxoM COCT051HHH . . . 0,03 BT/M. rpa,1.1 

BbIITOJIHeHHhie pacl.IeThI TeMrrepaTypHoro pe

)KHMa rpyHTOB IIOKa3aJIH, '-ITO rrpegJiaraeMa5I cxeMa 

TepMOCTa6ttJIH3aIJHH AOJI)[(Ha o6ecrrel.J:HT.b Tpe6ye

MOe 3Hal.feHHe OCTaTOl.J:HOro OXJia)[(,D,eHH5I B rrpege-
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Jia X - 0,5 °C, '-ITO C Yl.J:eT011 Haq TeMTiepaTy-

pbI rpyHTOB ,ll,OCTaTOl.J:HO ,!l.lli! II BO.:I HX B TBep g o-

Mep3JIOe cocT05IHtte. KoHCTp 'TKBBoe H CIIOJIHeHtte 

CHCTeMbl TepMOCTa6HJIH3aIJ;K11[ B ;noqae-r rrapO)[(H,ll,-

K OCTHbi e TepMOCHcPOHbI ,!].Ha lfeTpo ' B KO-

JIJl'-IeCTBe 1 TepMOCHcPOH Ha ~ B IO CBaIO 

H rreHHbIM TepMOH30JIHp yroIIIl'l:H 3 ' pan no lIOBepx

HOCTH rpy HTa c BbIXO,!l.O 1 33 rrp e I K OHTypa 

cPYHAaMeHTa 1,5 M n TOJIIIIJIBOH 0,2 M. TepMo

CIIcPOHhI ycTaHOBJieHbJ B c eHTsIDpe 1995 r. , a rreH

HbIM 3KpaH - B Hal.fa e HIOlli! 1996 r. 06IIIHM BHA 

ncrro JIHeHtt5I KOHCTPYKTHBH:hIX •re porrpR5ITHM rroKa-

3aH Ha cPOTOr pacfJHIDC (p HC. 1, 2) . 

,ll;I1HAMI1KA TEMIIEP TYPHOro PE)KI1MA 
I1 ,ll;E<DOPMAII,I1M <DYH AMEHTOB 

l!l.HCTpyMeHTaJibHbie Ha6JI10gemm Ha cPYH,D,a

MeHTax CTaHIJHH rrpOBO,ll,RJIHCb 4 pa3a : B Hal.faJie H 

Ta 6 JI 11 I\ a 2. Pe3yJibTaThr H3Mep emr i1 ,L1ecjJopMal.\HH cnaif 

,Il_arn l13Merrnrme IlOJIO>Kemrn MeTOK tih (MM) ):\Ji il CBai1 B 

l13Me- KYCTe n o OTHOWeHH!O K n p e):lb!,Llyll.\eM}' llOJIOlKeHH!O 

peHl151 tihy M~ M~ M~ M 1 M~ ti hi tih~ M~ 
24 .09.95 - 40 - 1 +4 +1 3 +4 +4 -15 - 4 -1 
23.06.96 +18 +21 +63 +66 +13 +15 +3 2 +53 0 
21.09.96 +4 +2 +6 +6 -4 +2 -2 +l 0 

II p 11Me'IaH11 e. Bepxt111i1 11H,1.1_eKc o603rrn'IaeT HOMep 

rnai1, H l1lKHl1tt - HOMep Kycrn; 3HaK ,,-" COOTBeTcrnyeT oca,[IKe, 

3HaK ,,+" - IlO).l'beMy CBai1 OTHOCHTeJibHO Ha'IaJibHOro llOJIO

lKeH115! ; Ha'IaJ!hHOe llOJIO>Ke!·!l1e MeTOK coorneTCTByeT H3MepeHHIO 

Ha 25.06.95. 



TEPMOCTABJ1JJJ13AL(Jf5! CBAHHhlX <PYH4AMEHTOB 

PHC. 2. 06w.11u BHjl, cfJyttjl,aMeHTa OTTSDKeK. 

Kottu;e JieTttero rrepHOJJ:a B 1995-1996 rr. IlocKOJib

KY rrpoeKTHbie TeMrrepaTypHbie CKBa)l<HHbI oKa3a

JIHCb 3a6HTbI JibJJ:OM, H3Mepemre TeMrrepaTypbI rrpo

H3BOjl,HJIOCb B IIOJIOCTSIX HaH60Jiee rJiy6oKHX CBaH. 

BHOBb o6opyJJ:OBaHHbie TeMrrepaTypHbie CKBa)KHHbI 

B KOJIH1IeCTBe 2 IDT. 6hIJIH ycTaHOBJieHhl B ceHT5!6pe 

1995 r.' a H3MepeHHSI B HHX BbIIIOJIHeHbl TOJibKO B 

1996 r. Oii;Ha H3 HHX ycTaHOBJieHa B 30He ):leHcTBHSI 

TepMOKOJIOHKH Ha paCCTOSIHHH 0,5 M OT Hee, BTO

pasi - BHe 30Hbl HX BJIHSIHHSI Ha paCCTOSIHHH 15 M 

OT 6JIH)Kattmero KYCTa. Ll:HHaMHKa TeMrrepaTypbI B 

OCHOBaHHH OJJ:HOro H3 KYCTOB cPYHJJ:aMeHTOB OTTSl

)KeK H u;eHTpaJibHOH orropbl IIOKa3aHa Ha pHC. 3, 4. 

7,0 Z,M 

• - 1 

• - 2 

o - 3 

• - 4 

Puc. 3. Lf:uttaMUKa TeMrrepaTypbI B OCHOBaHUH 

CBaHHbIX cfJyttjl,aMeHTOB OTTSI)J{eK Ma'ITbI. KycT 

NQ 1, CBaSI NQ 8. 

1 - 25.06.95; 2 - 25.09.95; 3 - 25.06 .96; 4 - 22.09.96. 

Pe3yJJhTaTbI H3Mepemrn TeMrrepaTypbI B Tep

MOCKBa)lmHax rrpHBe):leHbl Ha pHC. 5. 
Ll:HHaMHKa H3MeHeHUSI rJiy6HHbl CJIOSI ce30HHO

ro OTTaHBaHHSI B IIJiaHe KYCTOBbIX IIJIOIIJ;a):IOK IIOKa -

3aHbl Ha pHC. 6. IlpHBe):leHHbie Ha 3THX pHCYHKax 

pe3yJihTaTbl xapaKTepttbl JJ:JISI Bcex CBaHHbIX KYCTOB 

IIJIOII!aJJ:KH CTaHIJ;HH. 

LI:aHHhie no H3MepeHHIO JJ:e¢opMau;tti1: rnali B 

cPYHJJ:aMeHTaX rrpHBe):leHbl B Ta6JI. 2. 

BblBOLf:bl 

Ha ocHoBamm rrpeJJ:CTaBJieHHbIX ii;aHHbIX MO)K

HO CJJ;eJiaTb CJieJJ;yIOII!He BbIBOJJ:bI: K KOHIJ;Y 3HMHero 

- 1,25- 0,75- 0,25 0 0,25 0,75 1,25 

t,°C 

Puc. 4. Lf:uttaMUKa TeMnepaTypbl B OCHOBamm 

cpyHjl,aMeHTOB ~eHTpaJihHOtt onophI, CBasi NQ 5. 

Yrn. o6o3H. CM. Ha p11c. 3. 
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a tr 

-1.~5 - 0,75 -0,25 0 0,25 - 0 ,25 0 0 ,25 0,75 1,25 1,75 

t,°C t,'C 

1,0 

2,0 

8,0 

4,0 4 ,0 / 5,0 Z,M 5,0 Z,M 

P11c. S. ,rt:11uaM11Ka TeMnepaTyph1 B TepMocKBa)Jrn

uax: a - B 30He BJIHSIHHSI TepMOKOJIOHOK; 6 - BHe 

30Hbl BJIHSIHHSI TepMOKOJIOHOK. 

Yen. o6o3H. CM. Ha pHc. 3. 

rrep1rn;::i;a 1995- 1996 rr. B OCHOBaHHH Bcex CBaHHbIX 

KYCTOB HaKOl1JieHhI cym;eCTBeHHhie 3a11ach1 XOJIOJJ;a. 

Cpe;::i;m1S1 110 rJ1y611He Htt:>Ke OTTaS1Brnero CJIOSI TeM -

11epaTypa rpyHTOB COCTaBJISleT -0,75 - -1,0 °C , 

IJTO 11p116J111:>KaeTCS1 K TeMrrepaType 11epexo;::i;a B 

TBep;::i;oMep3JIOe COCTOSIHHe. c yIJeTOM 3aMep3aHMSI 

IIIJiaMa, 11011aBrnero B CKBa:>KMHbI 11ptt ycTaHOBKe 

TepMOKOJIOHOK, 3TOT ::i¢¢eKT SIBJISleTCSI Bl10JIHe 

yJJ;OBJieTBOpHTeJibHbIM; TeMrrepaTypa B KOHTpOJib

HOH TepMOCKBa:>KMHe, HaXOJJ;Slm;e:H.CSI BHe 30Hbl BJIHSl

HMSI TepMOKOJIOHOK, 3a 3MMHMH 11epMO):( He 011yc

TMJ1aCb HM:>Ke 0 °C. :::ho 03Ha1IaeT) lJTO Ha rn10m;a;::i;Ke 

CTaHU,MM 11pOIICXOJJ;SIT OTeIIJISIIOm;Me rrpou,eCCbI, 

BJIMSIHIIe KOTOpbIX HeB03MO:>KHO 6hIJIO 6hr II36e:>KaTb 

6e3 BbJIIOJIHeHHbIX TeXHIIIJeCKIIX MeporrpIISITIIH; K 

KOHU.Y JieTHero 11eptto;::i;a 1996 r . cpeJJ;HSISI no rny-

6ttHe HII:>Ke CJIOSI ce30HHOro OTTaIIBaHMSI TeMrrepaTy 

pa r pyHTOB cocTaBMJia MttHyc 0,5 °C. Bhrrne OT

MeTKII 3,5 M , 110-BMJJ;IIMOMY B11epBbie 3a IIOCJieJJ;HIIe 

HeCKOJlbKO JieT) o6pa30BaJIC5J. CJIOH Mep3JIOro rpyHTa 

MOm;HOCTblO 1 ,5-2 M. 3TO cym;eCTBeHHO yBe

JIMlJIIJIO ):(JIIIHY aHKepHOH IJaCTII CBali; rJ1y6ttHa ce-

30HHOro OTTaIIBaHIISI rpyHTa B 11pe;::i;enax KYCTOB K 

KOHD,y JieTa 1996 r. CHII3IIJiaCb Ha 1 ,5-2 M 110 

cpaBHeHIIIO c 11pe;::i;rnecTBy10m;ttM ro;::i;oM. CooTBeTCT

BeHHO CHJ13MJICSI aKTIIBHbIH CJIOH ;::i;e:H.CTBIISI CHJI 11y

'leHMSI Ha cPYHJJ;aMeHThr; cym;ecTBeHHhre ;::i;e¢opMa

U,MH nyIJeHMSI 3acPIIKCIIpOBaHbl Ha KOHeu, 3IIMhI 

1996 r . c Harnett TOlJKII 3peHIISI, OHM SIBJISllOTCSI 

ecTeCTBeHHbIM CJieJJ;CTBIIeM aKTIIBHOH pa60TbI Tep

MOKOJIOHOK, pa6oTaIOm;Mx B TeIJeHIIe rrepBOH 3I1MbI, 

B rrepByIO 01Iepe;::i;h, Ha 3aMopa:>KIIBaHIIe IIIJiaMa II 

JIMIIlb 110CJie):(HIIe ee MeCSIU,bI - Ha OXJla:>KJJ;eHIIe 

ocHoBaHIISI. KaK OTMeIJeHo Bhrrne , 60J1hIIIaS1 IJaCTh 

IIOBepxHOCTM CBaH B 11epMOA MHTeHCMBHOrO rrpoMep-

3aHMSI ;::i;eSITeJibHOro CJIOSI HaXO):(IIJiaCb B T3JIOM rpyH

Te, Hecym;a.51 crroco6HocTb KOToporo MIIHIIMaJihHa. 

BcJieJJ;CTBIIe 3TOro aHKepHbie CMJlbI He MOryT CKOM

rreHCMpOBaTb CIIJlbI rryIJeHIISI , pa3BMBaIOm;MeCSI IIO 

6oKOBOH IIOBepxHOCTM B CJIOe ce30HHOro rrpoMep -
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CTeHKa Ocb 

0 

0 ,8 

1,6 

2,4 

3,2 

Z,M 

P11c. 6.rny611Ha ce3oHEono HillI Ha IlJIO-

ID,a)J,Ke cpyttLl,aMeHTa OTI.HJKeK =-"· "'~'""· 

TyHJipa, HeHapyrneHHhii1 yqa 
OCTanhHh1e yen. o6o3H. CM . H 

3aHMSI, lJTO BbI3bIBaeT Haip j'Il!t"i'ille 

cPYHJJ;aMeHTOB Ha ;::i;e11CTB 

ro;::i; pa60TbI TepMOK0;1 H 

HeHHhie pacIJeTbI Ha yciie>i'I'IllBOCI'b 

CTaHU,IIII 

1997 r . 

·111epa ) a 

-; 6 - 25 .09.95. 
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