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T'opHbIe BepIIMHBI B 30HE BEYHBIX CHETOB (BEIIIIE
CHETOBO JIMHIH) HEPEITKO YKPAIIICHEI CIUTOITHBIMHU JIe-
JIOBBIMHU KOPOHAMH HJTH OTACTBHBIMH JICIOBBIMH ITOJISI-
Mmu. [Tpu OaronpusATHBIX YCIIOBUSX, Oaroaaps peo-
JIOTMYECKUM CBOMCTBAM JIbJIa, JICJOBBIE IOJIS CIUBa-
FOTCSL M KaK FUTaHTCKUE ITOTOKU CTEKAIOT B JOJIMHBI
HaMHOI'0 HM)KE CHErOBOM JIMHMH. B 3aBHCHMOCTH OT
TIOBBIIICHUS WM TIOHVDKCHUS TEMITEPATYPhI, K3MEHECHHS
B Ty WIX WHYIO CTOPOHY KOJMYECTBA BBIIAIAIOIIECTO
CHETa B 30HAX [MUTaHMS JIEJHUKOB, JIEIOBBIC IIOTOKH WJIH
YBEIHUUHBAIOT CKOPOCTh U CIOJI3AI0T BCE HUKE U HIKE
10 JOJIMHAM, K00 OTCTYIAIOT K CBOMM HcToKaMm. Ho
OTCTYTaHUE JICTHUKA COBCEM HE TOBOPHT O IPEKpaIle-
HHMM TE€UYCHUS JIbJa BHHU3, U3-3a OOIIErO MMOBBIIICHUS
TEMITEpaTyphl OKPY>KaIOIIEH cpebl TaCT OOJIBIIIE JIbIA,
YeM IMOCTYMaeT CBepXy. Takue IBHKEHHS KOHIIOB JICI-
HUKOB JIOCTaTOYHO MEJUICHHBI, OTMEYAIOTCSI X U3MEPSI-
FOTCSl TIPY CHETIMATTN3UPOBAHHBIX HAOMIONCHUIX, HO
HMHOT/IA CITy4YaeTCs TaK, YTO CKOPOCTH JBIKCHHS JIbAA
BHH3 YBEJIMYNBAIOTCS B ACCATKH, COTHH, @ TO U B THICS-
9u pa3. B 3THX ciydasx mpoucXoauT He IIIaBHOE TeUe-
HHUE, 00yCIOBICHHOE PEOJIOTHUECKAMHU CBOHCTBAMU
JbJIa, HO ApoOJICHHE Telia JICTHUKA Ha OTASIbHBIE 010~
KH ¥ O0JIOMKH, KJKIBIH M3 KOTOPBIX ABHKETCS IO CBOCH
TpaekTopru. Bo3HuKaromie Ha JeTHIKaX KHHEMAaTHIeC-
KHe BOJHEI IBIKYTCSI HAMHOTO OBICTpEE, IeM caM JIe].

ABTOpaM CTaThH B JOCTYITHON MM JINTEpaType HE
yIaJI0Ch HAWTH MOATBEPIKACHHOTO PacyeTaMH OTBETa
Ha BOIIPOC, TIPH KAKWX YCIIOBHSX JICIOBOE TEIIO HA TOP-
HOM CKJIOHE MOJKET PE3KO N3MEHHTH XapaKTep IBUKE-
HUS IO AeHCTBHEM coOCTBeHHOT0 Beca (G) M B Kakoi
3aBUCUMOCTH HAXOJIUTCS TaKOE U3MEHEHHE OT yIJia Ha-
KJIOHA JIOXKa JienHuKa (a), ero Tommuak! (H).

Br16op MeTomKH pacdeTa JOCTaTOYHO CII0XKEH IO
MHOTHM IPHYHMHAM, @ UMCHHO:

— pa3HooOpasue myTei 00pa3oBaHUA K METaMOP-
(bmiecKkruX N3MEHEHUH JIbJIa B JICTHUKAX;
— HaJIMYHE MHOTOYHCIICHHBIX Pa3phIBOB JICJIOBBIX
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0 Bo3MOXHOCTH BbicTpOro

Pa3pyLIEHHA NEHMKOB
Ha FOPHbIX CKNOHAX

W.M. Bacbkos, M.A. [arkaes

TENl KaK TEHEeTHYECKOTo (3a CUeT Pe3KHX M3MEHEHHH
IUTOTHOCTH (PFIPHA 1 €HBITB/1A, JIb/IA PA3TIMIHBIX TeHepa-
LU, JIbZIa ¥ TOPHBIX MOPOJ), TAK U JTUHAMUYECKOTO
(BOZHUKAOIIMX U3-32 PA3HUIIBI CKOPOCTEH IBUKCHUS
OTJIEJIbHBIX YacTeH JIEI0BbIX IOTOKOB K HEPOBHOCTEH
JI0Ka B TIJIaHE, ITOTIEPEYHOM H MPOOTEHOM CEYEHHSX )
Xapakrtepa;

— HaJIM4MEe PA3IMYHOTO KOJIMYECTBAa KAMEHHOTO Ma-
TepHasia B TeJe ¥ Ha IOBEPXHOCTH JISTHAKA BCIIS/ICTBHE
€ro HepaBHOMEPHOTO pacnpenenenus. Bee 3To mpuBo-
JIAT K 3HAYUTEIbHBIM pa30pocaM 3Ha4eHHH IPOYHOCT-
HBIX XapaKTePUCTHK MaTepHaa, CIararolero JieIHH-
KH.

Joist mosmyqeHus peicTaBIeH s O 3HAYEHHAX Mapa-
MeTpoB G, a U H B IepBOM NPUONMKEHUH 32 OCHOBY
B3AITHI CJIE/IYIOIINE OJIOKEHHS:

a) JIeT — XPYTIKOE, TBEPIOE TEIO (BCE UCCIIEMOBATE-
JI ¥ My TEIIECTBEHHHKH, OTIFICHIBASI IBFDKYIIIHECS JIH]IBI,
OTMEYAIOT KaK CaMylo TJIABHYIO ONACHOCTh HAINYHE
0O0JIBIIOTO KOJTMYECTBA PA3HOOOPA3HBIX TPEIIUH);

0) A7 pacueToB NPUMEHSUTUCH 3HaYEHHS e op-
MAaIMOHHBIX (IIPOYHOCTHBIX ) XapaKTEPUCTHK, TOTyYeH-
HbIE SKCIIEPUMEHTAILHO TPH MCCIIEIOBAHUSAX Pa3Iny-
HBIX TUTIOB JIbJIA [1], B UX MUHUMAJIbHBIX 3HAYCHUAX
UL TIOCTPOSHMSI HIDKHEH BETBH JIOBEPUTEIIBHOTO KOPH-
Jopa;

B) JUIsl YACTHOTO pacyeTa pa3Mephl B IUIAHE U YTOIl
JI0Ka JICJHUKA B3STHI B COOTBETCTBUH C pa3Mepamu
nenanka Komka, kak Hanbosee n3y4eHHOTO U3 JIEIHH-
KOB «HETIOCEI;

T') U3-32 He0OXOAUMOCTH a0CTParupoBaTh MPUOIIH-
JKEHHBIC PacyeThl IIMPHHA J0XKA, BKIIIOUAs HHKHIOK
4acTh OOKOBBIX TOBEPXHOCTEH, POEKTHPYETCS Ha Ha-
KJIOHHYIO TIJIOCKOCTB;

1) YYUTHIBAs PACWICHEHHOCTH TEJ JICAHUKOB Cy0-
BEPTUKAIBHBIMHU TPEIIMHAMY PA3JINYHBIX HATPABICHHUH,
MIPUHAMAETCS, YTO BEPTHUKAIBHBIE TIPU3MBI B MOMEHT
pa3pyuIeHns] IMEI0T MUHIMAIIFHOE B3aHMOJIEHCTBHE
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YCTOMYMBOE PA3BUTUE: SKOJIOI'MS, SKOHOMUKA, COLIMAJILHBIE OTHOILEHHUSA

nonpHOM cuitbl F = 58125 % 10° kr
O4eBUIHO, YTO MaJieifiiee mpeBbILIe-
HUe cuwiIbl F mpuBeaeT k nepenave Beeit
cwibl Ha ceyenue 2-2. Toraa miomanib
CEUEHWS TS TIPEICITEHOTO PAaBHOBECHS
JIOJDKHA OBITh:

S, =F:[s]=58125x10°kr: 5 kr
=11625 x 106cm? = 1625x% 10>m>. [4]

KakoBa goipkHa OBITH TOJIIIMHA
JbJ1a IPA COBMECTHOH paboTe cede-
Hult 1-1 1 2-2, mpu TUIOIIA M OCHO-
Bauus 1875 x 10%*m? (750 x 2500 m)?

CooTHOIIEHHE OITYCKAeMBbIX HATIPSI-
JKeHui t: s cocrapisteT 3,1 : 5, mm 38 u

Puc. 1. Tlosi0:KeHNe pacyeTHBIX CeYeHHIi U pacnpeesieHHe CHIL.

MEXIy co00# 1 ¢ OOKOBBIMH CTEHKAMH JIOXKa.

[Tpu pacueTe NCTIOIB30BAINCH CIIEAYIOIINE MTapa-
METPBI 1 X 3HAYCHHUS:

KacarenbHble HanpspkeHus — t = 3,1 kr/em?, mpu
T = - 3,1°C (MakcuManbHOE 3HaueHue t = 9 Kr/cm?
mpu T =— 12°C);

HOpMAaJIbHBIC HANpPSDKEHUS — s = 5 Kr/cm? npu

= —3,1°C (MakcuMmaibHOe 3Hadenue s = 13,7 kr/cm?
npu T = —2°C);

yAENbHBIN BeC baa — g = 916,8 kr/m°.

I1pu npssMoyroneHO# popMe HOMepedHOro U Ipo-
nopHOTO cedeHuit (mmpuHa 750 M u aimaa 2500 M)
1 yKIJIOHE JToxka 8,3° cpesatomast cuna (F) mo ceuennro
OCHOBAaHMS IIPY HE3aKPETUICHHBIX BEPXHUX M OOKOBBIX

JacTsx Oy/eT paBHa:
F = [t]x bx 1= 3,1 xr/em*x 75000 cm x250000 cm
= 58125 x 10°kr . [1]

Bec nbaa (G) B 3TOM cily4ae COCTaBHT:
G =F : sina = 58125%x10% xr : 0,14435 =
402667,1x10°kr . [2]
[Tpwu aToMm Tommumna meaa (H) Oymer paBHa:
H=G: (S x g) =402667 -10° xr:(750 x 2500x
0,9168) =234 m . [3]
ITpuauMas, 9T0 00BEM OOCTEH PA3TNIHOTO r'eHe-
37Ca BHYTPH JICTHUKA (TPETIIHBL, KAaHAIBI CTOKA U T.11.),
cocranset 10 10 % oT 1uromaan BEIOPAaHHOTO ceve-
HHS, TO TOJIIMHA JIbJIa COCTABUT:
H=234:0,9=260m .
OmnpenennM, KakOBO OYET MOTIEPEIHOE CEUCHHUE
2-2, paboTatoliiee Ha OTPBIB, KOTJ[a JIEI0BOE TEJI0 HaXo-
JUATCS B TIPEICTIEHOM PABHOBECHH IO ICHCTBHEM IIPO-

62 %. Pasmepnl miomianei cedeHuit
1-1 1 2-2 06paTHO MPOOPIMOHATIBHEL

Torma: S, :62=S, .38

S,,= (1875 x10*x 38) : 62 = 1149 x10*m*  [5]

TonmuHa J1bJ1a TIPH 3TOM JIOJKHA ObLTa OBI COCTA-
BuTh: H=1149x10*M?: 750 Mm = 15350 ™, uro Hepe-
AITBHO.

Ha ocHOoBaHUM MIPUBEICHHOTO pacyeTa MOKHO Clie-
JIaTh BBIBOJL, YTO ceueHue 2-2 He padoTaeT, TO eCTh CKa-
3bIBAa€TCS BIMSHIE IONEPEYHBIX PA3PHIBOB JIEJOBOTO
Tea.

YuuTHIBAs, YTO KPUTHIECKAs TommuuHa nbaa (H, )
3aBUCHT OT yIJla HAKIIOHA JIOXKA, JUISl XapaKTEePUCTUK
JbJIa ¥ CEYCHUH, IPUHATHIX IIPH PacyeTe, MOXKHO pac-
CUNTATh BEIMUUHY KPUTHUECKOHN TOJIIMHBI JIbJA TIPH
Pa3MIHBIX YKIIOHAX (6€3 ydeTa TPeIiH).

I'padmk 3aBUCHUMOCTH ITPpEAETBEHOM TOJIIMHBI JIbIa
OT yIJla HaKJIOHA JIOXKa MPEICTaBIIeH Ha puc. 2.

[NoyueHHast KprBast 1O CBOEMY BHJTY, OTBEUACT PaB-
HOOOUYHOI rHIepOorie, KAHOHIMIECKOE YPaBHEHHUE KOTO-
poii UMeeT BUJL;

xy=a2:2. [6]

B nanHoMm ciyuae a = 66.

s pacuera mpenensHO#M TonmuHE ibaa (H) B 3a-
BUCHMOCTH OT YIUIa HaKJIOHA JIoXKa JieHuKa (O) dop-
Myna [6] MOXeT OBITh NMPEICTaBlICHA B CICIYIOIIEM
BUJIC:

H=2a%:2a [7]

[Nony4yeHHOE BBIpaKEHUE OMKCHIBAET COCTOSHUE
JbJIa KaK XPYIKOTo Telna, 0e3 y4era ero peoioruiec-
KHUX CBOMCTB.

Kak moka3bpIBaroT 3KCIIepUMEHTaIbHBIC UCCIIE0BA-
Hus [1]: «KosdhuuueHT BI3KOCTH JIbaa 3aBUCHT OT

VYTl HAKIIOHA JI0Ka, Tpajl. 8.3

15 30 45 60 75

Tonmuua npaa, M. 234

130 67 48 39 35x
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BEJIMYMHBI HATPY3KHU (HANPSKEHUH ), yMEHbILAACH U
MIPUTOM He JIMHEHHO, a 110 CTETICHHOMY 3aKOHY C YBe-
TYeHNeM HanpsokeHuin» . «[Ipu Harpy3ke, He IPeBbI-
maromeit 50 % ot paspymatoieii, HanOOIbIIeH CKO-
POCThIO IIacTHUeCKuX Aedopmartuii (20 x107cM/cex
W OKOJO 7 M/TOA) M HaWMMEHbIIEH BA3KOCTHIO
(1,36 x 10"*mya3) o6ragaet MOJTUKPUCTATITHIECKUH
€1 co CpelHHUM pa3MepoM JUaMmeTpa KpHCTaIoB
4-5 MM mipu Temriepatype — 3°Cy»

MHOrouKCIeHHBIE H3MEPEHHUS CKOPOCTEN JIBHKECHHS
npaa negankoB Kaskasa [2] moka3bpIBaroT, 9TO OHU KO-
JeONFOTCS B IIMPOKUX TPe/ieNiax, JOCTUTas IECATKOB H
COTEH M/TOJI, HAMHOTO TPEBBIMIast CKOPOCTH IIIACTH-
gecKuX Ae(opMariuii, onpeneneHHbIX 1Ja00paTOPHBEIM
myTeM. V3MeHeHWe CKOPOCTH JABIKSHHUS JIbJ]a HAaX0-
JIUTCSI B IPSIMOI 3aBUCUMOCTH OT YIJIOB HAKJIOHA O-
BEPXHOCTH U JIOXKA JICTHUKA, TEMIIEPATyPhI U TOJILIHUHBI

HmeHHOo MoATOMY HIKHIE YaCTH (SI36IKA ) TOPHO-I0-
JMHHBIX JICTHAKOB UMEIOT CPETHIOI0 TOJIINHY OKOJIO
130 M [2], 9TO TOYTH B JiBa pa3a MEHbIIIEC PACUCTHOM
KkpuTHuecKoi Tommuasbl (H).

B T0 ke BpeMs TONIHMHA JIETHUKOB, KOTOPBIE pac-
oJIararoTcs Ha BhicoTax okoso 4000 M, T.e. 3HaYUTEIIh-
HO BBIIIIE CHETOBOW JINHUY U TPU 3HAYUTEIBHOM Kpy-
TH3HE JIOXKA, JTOCTATOYHO OJIM3KO MPUOIMKACTCS K Pac-
YETHOU KPUTUYECKOM BETMYUHE, YTO XOPOILIO BUHO Ha

¢doro (puc. 3).

Puc. 3.
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Bucsuuii lefHUK Ha CEBEPHOM CKJIOHE TOpBI YHII-
nara HaxoauTcs Ha BeicoTe 4100-4600 M, ykiioH 45° u
TOJIIKHA (IO OIMCAHUIO AILITUHUCTCKOTO MapIIpyTa)
35-37 m.

Ha ocHoBe npuBegeHHBIX JaHHBIX MOXHO CIeNIaTh
CIICAYIOLLEE TPEATIONIOKEHUE.

[Ipu yBenu4eHny TONIIMHBI JIbAA Ha CKIIOHE IPOUC-
XOJUT yBEIUIECHHUE Cpe-
3ar01leil Harpy3Ku B 0C-
HOBAaHWHW TOJIIH, YTO
MPUBOAUT K YMEHBIIIE-
HUIO BSI3KOCTH JIbJa U
YBEIUYEHUIO CKOPOCTEN
TEYCHHS;, YBEIUICHNE
TeMIIEpaTyphl JIbAA TaK-
K€ BEIeT K yMEHbLIe-
HHUIO €T0 BA3KOCTH.
Bcenencreue aToro, Tom-
LIMHA JETHUKOB, HaX0-
IALIUXCA B Ipezenax
CHErOBOW JIMHUU WJIH
HIDKE Hee (B YCJIOBHSX,
KOTJa CpeIHEerofoBas
temrepatypa — 3°C u
BBIIIE), B I MOXKET
JIOCTUTaTh KPUTHIECKOM.
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