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O TOYHOCTHU UBMEPEHHS MEPEMELWEHHUW
3EMHOHW NMOBEPXHOCTH W COOPY)XEHHMH

Beprukajabibie 0 ropH3oHTAJNbLHBIE NepeMellenns 3eMHON noBepx-
HOCTH MACTO HApyumaioT padory KpPyMHBIX HHMKEHEPHBIX COOPYIKEHHI,
a pabora NOCAEAHHX CKasLIBAGTCA HA COCTOSHHN OKpyzKaiouieil ux
seMuoil nopepxHoct, besycnosno, nepeMerienus 3eMHOI NOBEPXHOCTH
OTPHULATEJNLHO BJAHAIOT HA MJAHOBYIO M BLICOTHYIO reoje3HuyecKue oc-
HOBBI, TAK KaK C TEYCHHEM BPEMEHH NPOHCXOJAAT H3MEHEHHS BO B3aHM-
HOM TOJOMKEHHH TOUEK OCHOBBLI B MJIAHOBOM M BLICOTHOM OTHOLIEHHSX,

Beprukanbieie cMelleHns 3eMHOMl MOBEPXHOCTH H COOPYMKeHHH on-
peAessioTest NOBTOPHBIMH HHBEJAHPOBKAMH, N0 pe3ysbTaTaM KOTOPBIX
BLIABJAAIOTCS CpeAHHe BeJHYHHLI H HAaNpaBJeHHEe TaKHX CMEULeHHH,
MpOHCHICAUINX 33 BpeMsi MeKJy HHBegHpoBkamu. l3yuenne BricoT-
HBIX MepeMelleHtil no KOMINIEKCHLIM Te0le3HdYecKiM, TeoJOrHUYecKuM,
reoMop(hoJOTHUECKHM, IPaBUMETPHYECKHM, reoH3HYECKHM H APYIrUM
JanHbiM iMeer OoJiblIOe 3HAYEHHEe /1A NPABHIALHOH MOCTAHOBKH Ca-
MHX HHBEJHPHBIX paboT W NPaKTHYECKOrO HCMOJbL3OBAHHA HX Peaylib-
TaToB.

B raGn. 1 npusejens 3HaYeHHs OCANOK 3€MHOI NMOBEPXHOCTH H
COOpPYKeHHil B HEKOTOPHIX ropojax Haueii cTpansl um 3a py6exom,
13 KOTOPLIX BHAHO, 4TO BepPTHKAaJbHBbIe jaedopMalnud 3eMHOH NOBEpX-
HOCTH KPYNHBIX TOPOAOB BecbMa 3HAYHTENbHB (B CpPeiieM O0KO0JI0
4,5 mmM/roa), a B HeKoTOpPHIX paiioHaX 3THX TrOPOAOB JOCTHTAIOT
7,5 mm/ron. OG 3TOM rOBOPAT JaHHLIE NOBTOPHBLIX HHBEJIHPOBOK 3a
MapkaMu W penepami, sakjajblBaeMbIX, KaK NpPaBujo, B cTeHax Ka-
MATAAbHEIX 3/laHuil n HabalogaeMbIX B TeueHHe MHOTHX JecATHJEeTHI.

Ects npumepnl Gosee nutencusHoil ocaaxy ropopos, Tak, B HEKO-
Topuix Mecrax Tokno ocenaer na 10 m Gonee cautuMerpos, a Mexuko
B OraenbHble rofasl — 1o 50 ¢m B roa. Ocajaky 3eMHOH NMOBEPXHOCTH
B roporax BhI3BIBAIOTCH HHTEHCHBHBIM [ABHJKEHHEM TpaHCNOPTAa, Noes-
/OB METPO, MHOrO3TAXKHLIM CTPOHTENLCTBOM, OTKAYHBAHHEM I'PYHTO-
BLIX BOJL uepe3 apreanaHckHe cKBa:KuHbl. Meanenno oceanalor Bene-
uis u croanua Tannanaa Baurkok. MHorne paitoHbl 5TOro ropoaa npH-
MEPHO MHIIbL Ha MEeTp Bhlle YPOBHA OKeaHa, M UM yrpoKaer 3aToll-
JIEHHE, ecsiH He OyAyT NPHHATHl 3alUHTHLIE MEpPbI.

pane paiionos CLIA, rae yxe B Teuenne NpoAo/XKHTENbHOTO
BpeMenn no0biBaorT HedTb, NMPOHCXOANT OHICTpPOe ocelaHHe 3JeMHOMH
nosepxnocru. B Kanudopuun, nanpumep, e€ctb TEPPHTOPHH, ypOBEHb
KOTOpHIX 33 nocaenuue 20 mer nonusuacs ot 2 no 7 M. Berpeuaiorcs
NonoGHble NpuMepsl W B JIPYTHX MECTHOCTHAX, rae H3 Help 3eMJn H3-

3



preKkaercs MuHepaabHoe chippe, B raGu. 2 nokasaHl 00beMbl T0-
JeaHbIX HCKONaeMblx, A00LITEIX ueqosexom (Aanune A. I1. Bunorpajio-
pa). MoxHO NPEANONTONKHTD, UTO B 2000 r. nobuua HedTH JOCTHIHET
6 mapa., a xenesa — 1 MJApA tT/ron. Takosbel mMaciuTalsl ANTPONOreH-
yoit (mam TexHoreHHoi) JEATEJNLHOCTH 4eJOBeKa M ee BAHAHHE Ha
3eMHYIO NOBEPXHOCTD U HeApa.

M3 taba. 2 BHJHO, YTO TPOH3BOJACTBENHAN AEATEJbHOCTH MeJOBeKa
conaMepHMa 1o CBOMM MaciitabaM ¢ NpHUPOAHBIMH TE0JNOTHYECKHMH

Tabaunna |

3naueHHs ocajok 3CMHOH NOBEPXHOCTH
W COOPYKEHHil

- rlgnnnn Inavesie Cké)po:n.
] A= DCANKH;
e n:ln. Irnont-l e e TS
Mocksa 10 60 6,0
Onecca 10 70 7.0
Muicg 20 100 5,0
Capartos 20 150 7.5
Lhiopux 20 110 5,9
Bawnurron 30 100 a4
(Beanit Towm) 1 i
Beneunsn 50 140 2.8
Jlongon 100 300 3,0
B cpeanem 30 130 4,5

npoueccamu W cnocobua HapyluTh pasHosecHe B npupoae. Hobuiua
MHHEPAJLHOTO CHIPbSl BO MHOTHX CTpPaHaxX BbI3LIBAET lepeMelleHne
3eMHON DOBEPXHOCTH H, KaK CJEIACTBHE, BEPTHKAJbHBLIE [epemelienns
ce. Mx neo6xoanmMo namepaTh, Tak Kax Jobbua TecHo cBAsaHa ¢ ocal-
KamMH 3eMHOW IOBEpPXHOCTH.

lopH3oHTanbHBIE NepeMelleHns 3eMHOH TOBEPXHOCTH BhLI3LIBAKOTCS
B OCHOBHOM TEKTOHHYecKMMH cHiaamu. Hanpumep, co ckopocTbio 2 cM

Tatnnuwa 2
O6beM 10ae3HLIX HCKONaeMbX, AOOBITHX W3 wHenp 3eman

Moaesnpe Ioayueng nnﬂi‘im"gosfn Eweronuan

HEKonAeMDe BCEro, MAPI, 1. ity Al A00Owua, MApA.T
Yrodn 125 46,2/40 2,31
Keneso 10 5/50 0,25
Hedrsb 33 23,170 1,15
Tas 100 100/100 5.00

B ron nepemeiaiores xpebrst B paitone I'apma na [Tamupe, pudro-
Bble 30HB B paiione o3. Dafikan, anroctepHble MIATE Ha paajome
Cau-Anapeac B Kaaudopaun (CIIA). Ecan ocaiku 3eMHOH moBepx-
HOCTH CPABHHTEJIBHO JIEFKO H3MEPHTh reOMeTPHUECKHM HJIH TPHTOHO-
MEeTPHYECKHM HHBEJHPOBAHHEM, TO IOPH3OHTAJbHBIE CMELIeHHS H3Me-
pHTL TpyaHee. Ilnsi 3TOro npuUXOAHTCA TNPHMEHATbH TPHAHTYJAIHIO,
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rpuJaTePaHIo, NOJHTOHOMETPHIO HJIH JNHHEHN0-YTI0BbIE TIOCTPOCHIIS.
Onpejejente KOOPJAHHAT H BLICOT NYHKTOB B OMOPHLIX CeTAX Hal0
HPOH3BOJIMTE € TOUHOCTHIO 2...3 mM, uroGBl OcajikH H CHBHUI'H H3Me-
pATL € TOUHOCTHIO 3...4 mMm. OJ'I.HH.KU, Gnaronaps GuicTpoMy pasni-
THIO COBPEMEHHOH H3MEPHUTEIBHON TEXHHKH, MOMKHO CTABHTL 3ajauy
oUpejeNents OCAL0K H CABHIOB C [OrPEIHOCTBIO ... 2 MM,

B npouecce npeobpasyloulei JedaTejbHocTH na 3emie, B 4acTHO-
CTH NPH CTPOHTENLCTBE MHOTOITANHBIX 3/AHHH H KPYNHBIX HHZKEHep-
HBIX COOPYKEHNH, YeNOBEK HAPYIIACT OT/a)KeHHLII MeXaHnusm ecrect-
BeHHBIX COCTOSAHHIE NpupoiAbl H B 0COGEHHOCTH 3eMHOH NMOBEPXHOCTH,
[Tpouece 9TOT HEH30EMHHBIH, H NMOITOMY HAM HAJ0 HAYUHTLCH Tpej-
BHAETh BO3MOMKHBIE €ro nociaeacTus [2—4].

Ha okrabpbckom (1984 r.) ITanenyme ILK KIICC 6Goiio obpatueno
BHUMAHHE Ha TO, UTO «OCYILECTBJIASA LWHPOKYIO MEJIHOPALHIO, Mbl TaK
WM Mpauye propraemcsi B npupoay. Iloctynath HYMKHO OueHL OCTO-
poxno, uToGel, npeobpasys 3em/io, He TONLKO He HaHeCTH eil mBpexa,
a yJydllHTh €€, o0JaropoiuTb, YMHOXKHTL BO3MOMHOCTH TNPHPOALL.
Bece Mul 00s3aHbl 2KHThL HE TOJNBLKO CErofAHAIHUM JIHEM, HO W 3aBT-
paliHHM, HE JONycKas MOCHelIHbIX, HeMmpoAyMaHHLIX pewenuii» [1].
Mup Oynyuiero — 3TO MHP KOHTPOJHPYEMBLIX, a He yXYALIaloUWux
MpHPOAY AEHCTBHH.

Ha stom Ilaenyme noarsepikjaeHa 3agaua nepeGpOCKH 4acTH CTO-
Ka cesepHbIX pek uepe3 Bouary. BesycnoBuo, orpoMHble Macchl Jo-
NOJIHHTENBLHON BOJbl 3HAYHTENbHO H3MEHAT THAPOTe0JIOrHYecKyio o6-
cTanoBky B Oacceitne Bouru, uto B KakKoii-T0O Mepe MOMKET OTpas3uThCH
Ha YCTOHUYHBOCTH 3acTpoeHHuX TeppuHropuil. [lostomy nepeGpocka
CTOKa JIOJDKHA OCYLIECTBJAATLES Tak, 4TOOL He Oblia HapylleHa yCTOH-
YHBOCTL 3ACTPOEHHBIX KPYNMHBIMH HHMKEHEPHBIMH COOPYIKEHHAMH Tep-
puTopHil,

B cpsisn ¢ arnm neobGxoaumo paspaloraTh KOMIUIEKCHYIO Mpo-
rpaMmy uccaepoBanuil obOuell yCTOHYHBOCTH TEPPHTOPHH, B KOTOPOii
A0JIHBL OBITH TPEAyCMOTPEHBbl [OBTOPHBIE BBLICOKOTOYHBLIE TE€0/e3H-
uecKue HaMepeHHsa B miaane w 1o Beicore. [Ipasuabnad Hayuynas HH-
TEpHperauns pe3yiabTaToB TaKHX H3MepPeHHil NO03BOJANT HaMeXKHO Ipo-
FHO3HPOBATL COCTOSIHHE 3E€MHOIl NOBEPXHOCTH: ONOJ3HH, OCAJNKH H
Apyrue Bosmoxkuble gedgopmaunn n apaenns. Murepsan BpemMeHs MeK-
1y NOBTOPHBIMH H3MCPEHMAMH HeoOXOAMMO YCTAHOBHTL TAKHM, YTO-
Obl MOTPeMIHOCTH ONpeAeNeHHs CKOPOCTH IlepeMellennii B naane u
10 BbicoTe OLIJIM pasa B NOJTOpPa-ABa MEHLIE BeJHYHII mepeMereHHil.
Takue wusmepenuss GyayT cBoero pojfa ceficMHYECKHM [030poM 3a
COCTOAIHHEM 3eMHOH MOBEPXHOCTH H KPYNHBIX COOPYKEHHH W Hanpas-
JCHL! 1 1IeJI0OM Ha OXPaHy OKpY:Kalouiel cpejsl.

[leonesnueckne MeTo/Abl H3IMEpPEHHs INepeMELleHHd coopyKeHuil H
OKpyzaoulefi HX MECTHOCTH SBJASIOTCA OCHOBHLIMH METOLAMH HaTyp-
HLIX HcesegoBaHWil W HCNHITAHMI, AA0WMMH BO3MOMKHOCTL NOJIY4aTh
abcomoTubie 3navyenus TNepeMenieHnit (cABHros, ocajok M Ap.), KO-
TOPLIe NUKAKHMIL APYTHMHE MeTOdaMH OnpelesiHTh I0Kda HEeNb3H. [Tos-
TOMy paspaborka Bonpocos HeoOXoZHMOH # jocTaTouHol TOUHOCTH
laMepenns aedopmaunil B HATYPHLIX YCJAOBHSIX, HOBBIX METOMOB HC-
CleloBaHuA COOPYIKEHHIl ¢ yYeToM MOCHeIHHX AOCTHXKeHHil HayKH H
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TexHHKH (MEKTPOHHKH, PaJHOTEXHHKH, CBETOJOKAUNH, (poTorpammer-
piti H Ap.), BONPOCOB PASMCILIEHHA M 3AKPEINICHHS MYHKTOB HCXOAHO-
ro reojesnueckoro 0GOCHOBANNS, KOHCTPYHPOBAHHA H CBOEBPEMEHHON
3aKrJgaAKH KOHTPOJILHO-H3MEPHTENLHONH anmapaTtypel 1a MeCTHocTH
B coopysKenns, MpaBHiaLHON 0GpaGOTKH W HHTEPNPETALHN KOMINIeKC -
HBIX MAaTepHAJOB M3MEpeHHil, aBToMarHsauny paboT — akTyaJsbHas
3ajgava, o

OAHHUM H3 HepellenHblX BONPOCOB H3MCPEnHd NnepeMeuleHnii coopy-
JKeHUi M 3eMHON NOBEPXHOCTH ABJAsSieTCHs TouHocTh Habmopeduii. Ilo-
CKOJIBKY 3a/Ja4a yCTAHOBJEHHH HOPM TOYHOCTH HaOMIOAeHHH HE TOJMb-
KO aKTyajbHa, HO M TPYAHA, TO K €e pelieHHio CACAYET HATH Hoc/ie-
aoBaredbno. Ha nepeom stane maMu 3710 cjenaHo, Hexojsi us obo0-
uieHust onbiTa HAOMIOACHHIT 38 COOPYIKEHHSIMH H 3eMHOI NMOBEPXHOCTLIO
H aHaJn3a TOYHOCTH 3THX pabor,

Bonpocel namepenns jaedopmaunit coopymenuii (cABHIOB, OCalOK,
HAKJOHOB W JIP.) FeOAe3HYECKHMH METOAaMH CTaJil WHPOKo paspalba-
THIBATL COBETCKHE FEOAe3HCTHI,
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