BEJIOPYCCKUI1 HALIMOHAJIbHBIN TEXHUYECKHUH
VHUBEPCUTET

M.U. Hukumenko

NHXEHEPHO-I'EOJIOT'HYECKHUE
MN3bICKAHUA
B CTPOUTEJIBCTBE

Jonyuieno MunnctepctBoM obpasoBanust Pecyonuku benapych
B Ka4eCTBE yueOHOr0 MOCOOHUS JIJIsl CTYJICHTOB CICIIUAIBHOCTH
CAPXHUTEKTYpa» yUpEKIACHUH, 00€CIIEUNBAIOLINX TOJIyYEHHE
BBICILIET0 00pa30BaHUs

Muuack 2005



YK 624.131.1
BBK 26.3
H 64

PenieH3eHTsLI:
Kadeapa CTPOUTENFHBIX KOHCTPYKIUH, 37[aHUI U COOPYKESHUHT
Benopyccko-Poccuiickoro yHuBepcureta (3aB kadeapoi,
KaH. TexH. HayK, poueHT C.JI. CeMeHIOK);
kadenpa ocHOBaHUH, (hyHIaMEHTOB, MH)KEHEPHOU Te0JI0THH U T€0Ie3UN

BpecTckoro rocy1apcTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA

(3aB. kadempoit, 1-p TexH. Hayk, npod. I1.C. IToiira,

KaHJI. TeXH. HayK, nmpodeccop I1. B. IlIBeqoBckmit)

Hukurenxo, M.U.
H 64 VHKeHepHbIE U3bICKAHUSI B CTPOUTENBCTBE: yueb. moco6. / M. Huku-
TeHko. — Mu.: BHTY, 2005. — 224 c.: ni. 101.

ISBN 985-479-220-X

B yueOHOM mocoOuu, HCXO/s U3 COBPEMEHHBIX MPEACTABIEHUN O reo-
Joruu U 3emie, U3J0KeH MaTepual 1o reoJorHueckuM Mpoueccam, TpyH-
TOBE/ICHUIO, TOJ3EMHBIM BOJAM C yYETOM COBPEMEHHOH KOHLEMIMU KO-
JIOTU3allul MHKEHEPHO-T€0JIOTNYeCKUX HccieoBanuil. IIpuBeneHsl oc-
HOBHBIE MOJIOKEHHUs] MO OPraHH3allMM HHXKEHEPHO-TEOJIOTHYECKUX H3bI-
CKaHUil ¢ yueToM JeHCTBYIOIINX HOPMAaTUBHBIX JOKyMEHTOB. OTpa)eHbI
pEerHoHaNbHBIE MHKEHEPHO-T€OJOTMYEeCKHe U THIPOreoJorn4eckue ycio-
B, BOIIPOCHI OXpaHbl OKpY:Karolel cpeasl benapycu.

ITocobue mpenHa3sHaueHO Ui CTYIEHTOB BBICHIMX Y4YeOHBIX 3aBejie-
HUM, 00ydYarolUXcs MO CHEUUATbHOCTH «APXHMTEKTypa», TaKkKe MOXKEeT
OBITH MOJIE3HBIM CTYAEHTaM CTPOUTENIbHBIX KOJUICUKEH, MH)KeHepaM, Ha-
YYHBIM paGOTHI/IKaM " acliipaHTaM.

V]IK 624.131.1
bbK 26.3

ISBN 985-479-220-X © Huxurenxo M.H., 2005
© BHTY, 2005



IMIpeauciaoBue

Yuyebnoe mocobue mpeaHazHAYeHO IJIs CTYJACHTOB BY30B, 00ydaro-
HIMXCA 0 CIIEIMATbHOCTH KAPXUTEKTypa». B HEM oTpaskeHbI OCHOBHBIE
TeMbl 10 paszzueny <«MHKEeHEepHO-TeONOTMYeCKHe H3BICKaHUS» O00IIero
Kypca «/HKeHepHbIe N3BICKAaHHUS B CTPOUTEIHCTBE.

B mocobuu, ucxoiss U3 COBPEMEHHBIX MPEJICTABICHUN O T€OJIOTUH U
3emJie, U3TI0KEH MaTeprall IO TeOJIOTUYECKHM IpolieccaM, TPyHTOBEe-
HUIO, MMOJI3EMHBIM BOJIAM C YYETOM COBPEMEHHOW KOHIICTIIIHH JKOJIOTH-
3alUil MHXCHEPHO-TCOJIOTHUECKUX HCCclieoBanni. [IpuBelieHbl OCHOB-
HBIE TIOJIOKEHHSI 10 OPTaHW3alli{ MH)KEHEPHO-TEOJOTHIECKUX M3bICKa-
HUH C y4eTOM JEeHCTBYIOIIMX HOPMATHUBHBIX JOKYMEHTOB. OTpaske€HBI
pEeTHOHANTBHBIE MHKXEHEPHO-TEOJIOTHYECKHE U THUAPOTeOIOTHUECKHE yC-
JIOBUS1, BOTIPOCKHI OXpaHbl OKpYyxaromie cpeabl benapycu.

1. BBEAEHUE
1.1. Ilean, 3a0a4u 1 MeTOHAOJOTHYECKHE OCHOBBI U CHUTLINHBI

NHKXeHepHO-Te0IOTHYECKHE ¥ THIPOT€OJIOTMYSCKUE YCIOBHS B 3HA-
YUTEJIBHONH MEpe OIpPEICISIFOT BHIOOP ILIOMIANIOK U TEPPUTOPUH s
KOMIIOHOBKM HAJ3¢€MHBIX M ITOJ3EMHBIX 00BEKTOB. Bce 3x1anus mnmm co-
OpY’)KEHHUS U UX (PYHIAMEHThI BO3BOJATCS B TECHOH YBSI3KE C I'€OJIOrHYe-
CKOM cpesioll M MpOTEKaBIIMMU B HEH MPOLECCaMH, B TOM YHUCJE C TEMH,
KOTOPBIC MOTYT IMPOM30UTH B XOJI€ CTPOUTENILCTBA U IKCIUTyaTallud 00b-
eKTOB. B COBpEeMEHHBIX YCIOBHSIX HH OJIHO 3JIJaHHE WJIM COOPY)KCHUE HE
MOXET OBITh CIPOCKTHPOBAHO, MOCTPOCHO W HAJEKHO SKCILTyaTHPO-
BaThCs (@ BIIOCIIEACTBUHU OBITH JTMKBHIAPOBAHO MIH PEKOHCTPYHPOBAHO)
0e3 TOCTOBEPHBIX U MOJHBIX HHXEHEPHO-TE€OJOTHUECKUX MaTePHasIOB.

CBeleHHs O TeOJIOrHUECKOM cpejie CayKaT OTHPaBHBIM yHKTOM Ipa-
JIOCTPOUTENILCTBA. be3 3HaHMs reOJOrMUECKUX YCIOBUH 3acTpanBacMbIX
IUIOIIAI0OK M TEPPUTOPHHM HCKIIOYCHO PAIMOHAIBHOE ILIAHUPOBAHHE
rOpPOJOB, OCOOEHHO C yYETOM HMX CTPEMHTEIBHOIO POCTAa U PEIICHUS
npobiem ypOanmzamuu. Ilpm 3acTpoiike Ha caMbIX XYIIINX YYacTKax
MPEHEOPEKCHNE T€OJIOTHYCCKUMH JaHHBIMH HAHOCHT CEPbE3HBIN 3KO-
HOMMYECKHUH ymiepo.

CnoxHBIN y3em Mpo0IeM B3aNMOJICHCTBUS COBPEMEHHBIX 00BEKTOB C
OKpYXarollle Cpesio, B TOM 4HClie C Fe0JIOTHYECKOM, ONpeenseT He-
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00XOIMMOCTB ISl CTpOMTENel 00lafaTh 3HAHUSMH B WHKEHEPHOU Teo-
JIOTHH, a JJISl TE0JIOTOB — B CTPOUTEIHCTBE. HBIHUE TONBKO Takoe «B3au-
MOTIPOHMKHOBEHHUE» TO3BOJSET TPaMOTHO M JKOJOTMYHO pemaTh Bce
3a/la4ud TPU CTPOUTENHCTBE, IKCIUTyaTallii, PEKOHCTPYKIUU U JTUKBHA-
UK CTPOMTENLHBIX 00BeKTOB [1-8].

Inasnas yenv» MHXEHEPHBIX U3BbICKaHWit [5, 6] 3akimouaercst B u3yde-
HUUW TPUPOIHON T€OIOTUIECKOH OOCTAHOBKHA MECTHOCTH JIO0 CTPOHTEIh-
CTBa, a TAaK)K€ MPOTHO3 U3MEHCHUI B T€OJIOTHYECKOi cpesie (B rpyHTax)
IIPH CTPOUTENBCTBE U IKCILTyaTalliy COOPYKEHHUH.

Bce ato ompenensier ocrosHble 3a0auu M3BICKATEIBCKUX paboT erre
JI0 HaJaJsia MPOEKTUPOBAHUS TIPU MIPUHATHHU PEUICHHUS O CTPOUTEIHCTBE H
WHBECTHPOBAHUH O0BEKTA!

- BBIOOpP ONTHUMAJBHOTO (OJArOMPHATHOIO) B I'EOJOTMYECKOM OTHO-
[IeHUH MecTa (IUTONIAIKH, paifOHa) CTPOMTENILCTBA JAHHOTO 00BEKTA;

- BBIIBIICHHE WHXEHEPHO-TEOJOTHYECKUX W THUAPOTEOJIOTHYECKUX YC-
JIOBUH JUIS OTIpeJieNieHnsT HanOoJiee palioHaIbHBIX KOHCTPYKIHN (yHIa-
MEHTOB 1 O0BEKTa B IIEJIOM, a TaK)Ke TEXHOJIOTHUH MPOU3BOJICTBA paboT;

- BBIpabOTKa PEKOMEH[AINA M0 HEOOXOJUMBIM MEPOTPHUATHIM HH-
JKEHEPHOU 3alllUThl TEPPUTOPUN, N0 OXpaHE I'€OJIOTMYECKOH U OKpY-
JKaroIIel Cpebl IPH CTPOUTENHCTBE M IKCILTYaTaI[l COOPYKEHHIA.

YcToiuuBOCTh 34aHUM U COOPY>KEHUH 3aBUCUT HE TOJBKO OT IpPOY-
HOCTH WX KOHCTPYKIIMH, HO M OT TPOYHOCTH M YCTOWYMBOCTH OCHOBA-
uuii GpyrmamentoB [7]. Mcmonap30BaHne TOPHBIX MOPOJA Kak TPYHTOB B
WHXCHEPHBIX MeJsX 0a3npyeTcsl Ha 3HAHUH MX CBOWCTB U OCOOCHHOCTEH
MOBEJICHUS T10J1 HArPY3KOM OT COOPYKEHHI.

[Ipn HaNMYMK cIeNMANM3UPOBAHHBIX H3BICKATEIBCKIX OpTaHW3aIlHi
CTPOWTEIHN W apXHUTEKTOPhl CaMH HE BeIyT WH)XCHEPHO-TEOIOTUYECKHE
nccienoBanus. OQHAKO OHU JIOJDKHBI YMETh MPABUIIBHO MOCTaBUTH Te-
pexa reoyioraMM 3aJadd U ONpeeNuTh TpeOyeMblii 00beM HHKEHEPHBIX
H3BICKaHUI

ITo 3aBeprennto 00y4eHHUs CTYyIEHTHI CTPOUTENBHBIX BY30B JOJDKHBI
MIOJTyYUTh 3HAHUS 10 WHXEHEPHOW T'eOJOTHH, THAPOTEOIOTHH, TPYHTO-
BEJICHHUIO, WH)KCHEPHOH IreolMHAMHKe, PETHOHAIBHON WHXEHEPHOU Teo-
moruu. OHU JOJDKHBI BNAJETh TOJOXKEHHSIMH CTaHAAPTOB M HOPM IIO
KJIACCU(HKAIMHA TPYHTOB, HHXCHEPHBIM H3BICKAHUSAM ISl CTPOUTEIBCT-
Ba [5, 6, 9,11,12]. uHXeHEpHOU 3aIlUTe TEPPUTOPUN U OOBEKTOB OT
OITACHBIX T€OJIOTMYECKUX TporeccoB U aAp. OHU 005M3aHBI YMETH COCTa-
BHTh TPOTPAMMy M TEXHHUYECKOE 3aJaHHe Ha HHXEHEPHO-TEOJOTHYe-
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CKH€ M3BICKaHWs, KBAN(UITUPOBAHHO aHAJIM3UPOBATh MaTepHAIIBI OTUe-
Ta 1O M3BICKaHUAM. Takue 3HaHWS MMO3BOJIAT MPUHIMATh 0OOCHOBAHHEIE
WH)XCHEPHO-CTPOUTENBHBIE PEIIeHUs TS OOecTieueHns HaIe)KHOH HOp-
MaJIbHOW SKCIUTyaTaluy 3JJaHui U COOPY>KEHUH MCXOJ U3 OLEHKH J0J-
TOBPEMEHHOTO BJIMSHUS TIOCTPOSHHBIX 00BEKTOB Ha IPUPOIHYIO CPELy.

B HacTosmiee Bpemsi WHXKEHEpHasl T'eOJOTHs paccMaTpHBAaeTCs Kak
HayKa O CBOWMCTBAax TOPHBIX MOPOA (FPYHTOB), MPUPOTHBIX T'EOJOTHIE-
CKHX W TEXHOT'€HHO-T€OJOIMYECKUX (MHKEHEPHO-T€OJOHIECKUX) TPO-
Ieccax B 3¢MHON KOpe NMPUMEHUTENBHO K CTPOUTENLHONW AEITEeIHHOCTH.
I'eonornyeckast cpea — 3TO BEPXHSISI 9aCTh 3€MHOM KOPHI, CITy’Kalas
TEJIOM WJIM OCHOBAaHHWEM 3JIJaHUN U coopyxeHur. OT XapakTepa U cTere-
HU €€ B3aUMOJICHCTBHSI CO CTPOUTEIHHBIMU O0BEKTAMH BO MHOTOM 3aBH-
CHUT UX HaJI&KHOCTP U JIONTOBEYHOCTb.

WnxenepHble M3BICKaHNS 0a3UPYIOTCS Ha 3HAHWW BaKHEHIINX 3aKO-
HOB U TIOHSTHHA TIO TEOJIOTHH, THAPOTEOJIOTHH, TPYHTOBEACHUIO, HHIKE-
HEpPHOW TeoAMHAMHUKE, PETHOHATLHOW WH)XCHEepHO# reojorun. OHHA Oc-
HOBBIBAIOTCS HA JIEMCTBYIONIMX HAI[MOHANBHBIX W MEXPECITy OJMKaHCKIX
HOPMAaTHBHBIX JOKyMeHTaX. CTPOHWTEIhCTBO M SKCIUTyaTallWs pa3iind-
HBIX OOBEKTOB BCETZla BHI3BIBAET OMpPEISIEHHBIC U3MEHEHHS B TE€OJIOTH-
4yecKoi cpeze. be3 3HaHWS 3aKOHOMEPHOCTEH TeXHOTeHe3a W MPOTHO3a
€ro TeoJOTHYeCKUX TOCIEICTBHUA HEpeAKO HAHOCHUTCS HEMONpPaBUMBIN
yiiepd reosoruveckoit cpene, e€ ruapocdepe U OKpyKaroleld cpene B
nenoM. [loatomy Oymymuii apXWTEKTOp IOJDKEH 3HATh OCHOBBI HHYKE-
HEPHOIl TeOJIOTHH W THAPOTEOJIOTHH, YMETh Paclo3HaBaTh CaMble pac-
MPOCTpaHEeHHbIE MUHEPAIBI M TOPHBIE TIOPOJIBI, CIIOb3YEMbIE B Ka4eCT-
BE TMPHUPOJHBIX CTPOUTEIHHBIX MATEPHAIIOB WM OOJIMIIOBOYHBIX H3[lE-
muii. OH 00s3aH WMeTh TpelCcTaBIeHne 00 MHKEHEPHBIX U3bICKaHMAX,
YMETh MPOYECTh TEOJOTHIECKYI0 KOJOHKY OypOBOW CKBa)XHMHBI, T€0JIO-
TUYECKHEe pa3pe3 WX KapTy, MPaBWIBHO aHAJIM3WPOBATH OTYETHHIE Ma-
TEepHasbl TI0 MHKEHEPHO-TEOJIOTHIECKUM H3BICKaHUSAM, JIeKallne B OC-
HOBE OIIEHKH HeCyIel CIIOCOOHOCTH OCHOBaHUWH. bymymmii apXurekrop
JIOJDKEH 3HATh W BEPHO OIEHUBATH BAKHEUIIIHE T€OJIOTHYECKHE MPOIEeC-
CBI, B OCOOCHHOCTH 00YyCIIOBIIEHHBIE TUHAMHUKON TOA3EMHBIX BOJI, OIAc-
HOCTh U CKOPOCTh UX Pa3BUTHS MIPHU CTPOUTENHCTBE U IKCILTyaTallly TeX
WJIM WHBIX OOBEKTOB C YIETOM HX B3aUMHOTO BIUSHUS. OH JTOIDKEH OBITh
3HaKOMBIM C WHXCHEPHBIMU MEPOIPHUATHSMH T10 TPEIOTBPAIICHAIO WIIH
JIOKAITM3allii OMAaCHBIX IMPOIECCOB, HAYYUTHCS COCTABIATH 3aJaHUS Ha
WH)XCHEPHBIE U3BICKaHUSI.



YurtaeMmblid Kypc JIEKIIUA 10 MHXXEHEPHO-T€OJIOTHYECKUM H3bICKaHU-
SIM BKITIOYAET CIIECAYIONINE Pa3eiTbl:

1. OcHoBHI 00IIEN U UHKEHEPHOM Teomorun (CTpoeHue 3eMid, oc-
HOBHBIE BHJBI MTOPOJI0OOPA3YIONIUX MHHEPAIOB U TOPHBIX TOPOJ, MPO-
11leCChl BHYTPEHHEN JUHAMHUKU 3€MJIH, CEMCMUYECKUE SIBJIEHUSA, Te0XpO-
HOJIOTHS).

2. I'eomornueckue TpolecChl W SBIEHHSI HA 3€MHOW MOBEPXHOCTH
(reosoruveckast JIEATEILHOCTh BETPA, OBEPXHOCTHBIX BOJ, PEK, MOPEH,
03ep, JISTHUKOB, TIPH TOPHBIX BBHIPAOOTKAX; OIMOJI3HH, Cy(]pdosns, kapcr,
MPOCAJIKH, y4YeHue, HabyXaHue, TUIbIBYHbI).

3. UmkenepHoe rpyHroBefeHne (Kiaccupuranus, GU3NKO-MeXaHH-
YeCKHE CBOICTBA IPYHTOB U METO/IbI UX OIPEICICHHUS).

4. OcHOBBI O0IIIEH THIPOTEONOTHN U THHAMHUKH TTOA3EMHBIX BOJ.

5. UmxenepHO-TeOoMOTNIECKHE PAOOTHI TSI CTPOUTEIHCTBA.

6. PernonanbHbIe MHKEHEPHO-TEOIIOTHUECKHIE U THAPOT€OJIOTHYECKHE
YCIJIOBUSI, OXpaHa reoJIorHYecKoi cpenbl bemapycu.

Kypc nexkumii momonHseTcs IpaKTUYECKUM 3aHATHSIMH C H3yYeHHEM
TOPHBIX TIOPOJ], OCHOBHBIX MOPOA000PA3yIOIMINX MHHEPAIIOB, TOCTPOe-
HHUEM WHXEHEPHO-TEOJOTHYECKUX pPa3pe30B U KapThl THUIPOU3OTHIIC,
AHAIIN30M YCIIOBUH CTPOUTENBCTBA Ha IIIOMIAIKE.

1.2. O0mue cBeaeHNs 0 reoJJ0riH,
WH)KEHEPHOIi reoJIOruu ¥ THAPOre0JI0run

T'eonozua — KOMIUIEKC HAYK O COCTaBE, CTPOCHUH, HCTOPHU Pa3BUTHUS
3eMid, ABMXKEHUW 36MHOM KOPBI U pa3MElIeHUH B HeJpax 3eMITd ToJe3-
HBIX UCKOIMaeMbIX. OCHOBHBIM OOBEKTOM H3YUYECHHUsS, HCXOAS U3 MPaKTH-
YeCKHX 3a]a4 YeNIOBeKa, SBISETCS 3eMHast Kopa.

Haxkoruienrie aHHBIX O CTPOSHMM 3€MJIM HAYaJIOCh B TIyOOKOM JIpeB-
Hoctu. K xoH1y 18-ro cr. npu 6opiioM o0beMe cBelleH i 0 3eMiie U Mpo-
HCXOASIIMX B HEH SIBICHUX C(HOPMHUPOBAIACH HOBAsI HAYKA — 2€0J102U .

Pa3BuTHIO reooruu Kak HayKd COACHCTBOBAIM TPYAbl MHOTHX yue-
HbIX Mupa. Cpeny HUX BaXKHYIO poiib urpatot Tpyasl M.B.JlomonocoBa
(1711-1765), motnanackoro yueHoro Jl.Ilarrona (1726-1795) u nemeu-
koro A.I'.Bepuepa (1750-1817). M.B.JIOMOHOCOB OJIMH M3 TEPBBIX pa3-
BWJI BEpHBIC NPEACTAaBICHHUS O MJIUTEIBHOCTH Pa3sBUTHS 3eMIlH, O ee
CTPOEHHMH BOIIPEKH T'OCITIOJICTBOBABIINM IPEICTABICHUSIM O HEM3MEHHO-
CTH BCETO BOKPYT YEIOBEKA.
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Ecnu 18-t Bex sBHJICS TIEpHOIOM CTaHOBJICHHS T'€OJIOTHH KaK HayKH,
T0 19-i1 — BekoM pazBuTHs reosioruu. B Havane 19-ro Beka kpymHeHIINi
¢bpanmysckuii ecrectBoucnbiratens JK.B.Jlamapk (1744-1829) u anr-
mmiickuii Teomor Y.Jlaitens (1797-1875) BBIABHHYIH 3BOIOIHOHHYIO
TEOPHIO TIOCTENEHHOTO TIPe00pa30BaHUs 3eMIIH.

B BBIsIBIEHUN 3aKOHOMEPHOCTEH PAaCIpOCTPaHEHUS PA3IMIHBIX TOJIe3-
HBIX HCKOIIAeMBIX BaKHYIO pPONIb chirpanmu padotel B.U. Bepranckoro,
A.E. ®epcmana, A.Il. Kapruackoro, A.Jl. Apxanrensckoro, .M. I'y6-
KHWHA H JIp.

HHTeHcHBHOE pa3BUTHE T'€OJOTHH MPHUBENIO K HAKOTUIEHUIO MHOMKECT-
Ba (paKTHUECKHX MaTEpPHANIOB, MOITOMY CTalIH OO0OCOOISATHCS B CaMo-
CTOATENbHbIC HAyYHBIC AUCIUTUIHHBL

MuHepaiozuss — HayKa O COCTaBe, MPOUCXOXKICHUU U CBOMCTBax
MPUPOJTHBIX COSAMHEHUI — MIUHEPAJIOB, CIAaralolnX 3eMHYI0 KOpPY;

nempozpaghusn — Hayka 00 arperarax MHHEPAJIOB — TOPHBIX MOPOJIaX,
UX COCTaBe, CTPOCHUH, MPOUCXOXKICHUH U YCIIOBUSIX 3aJICTaHMSI;

OuHamuuecKkasn 2eon02usa — Hayka o Tpolieccax Ha MOBEPXHOCTH U B
HeIpax 3eMy,

cmpamuzpagua — y4eHHUe O CI0SIX 3€MHOU KOPBI;

mMeKmOoHUKA — HayKa, U3ydaronas CTPOSHHE WIN CTPYKTYPY 3€MHOU
KOPBI B KX HCTOPUIECKON TIOCIEIOBATEIHHOCTH;

UCmopu4ecKan 2e0,102usa — VCCIENYONas UCTOPUIO 3€MHON KOPHI OT
Hayaja ee pa3BUTHUs J0 HACTOSIIEIO BPEMEHHY,

2uopozeonozua — HayKa O TIOJ3EMHBIX BOJAX, YCIOBHSX MX 3ajiera-
HUS, PSKUME JIBHIKCHUS;

UHICEHEPHAsA 2€0J102us — HAayKa O T€OJIOTHYECKUX YCIIOBHSX CTPOH-
TENhCTBA PA3UYHBIX COOPYKEHHH W XO3SHCTBEHHOTO HCIOJB30BAHHUS
teppuTopuii. OHa paccMaTprBaeT BOMPOCH MCIIONIB30BaHUS TOPHBIX I10-
pOIl B KadecTBE OCHOBAHWM, CPEIbl M MaTepuaia IJsl COOpYKEeHWH, a
TaK)Ke MPOIECCH, BIUAIOININE Ha yCTONYNBOCTD MOPOJ , U PSIT APYTHUX.

B pazButHm umoicenepHoll 2eonozuu OONBIIYIO PONb ChHITpaia Aes-
TEJIbHOCTh KPYIHOIro pycckoro ydenoro — akajg. @.I1. CaBapeHckoro.
Hecomuenno 6ompmioe 3Hauenne pabor K. Tepmarum. CymecTBeHHOE
pa3BUTHE WH)KEHEPHAs TEOJIOTHS TMONIyYHyIa B TPYJaX PYCCKUX YUEHBIX
H.B. Konomenckoro, N.B. ITonosa, B.A. IIpuknonckoro, H.A. lenuco-
Ba, E.M. Cepreena, B./l. Jlomranze, JI.JI. benoro, H.B. bo6kosa, H.H.
Macnoga, B.M. Ocunosa, B.Il. AnanseBa, B.T. Tpodumona, I".K. bon-
napuka, 1.C. Komaposa, I'.C. 3onotapesa u ap.



B pazsutuu eudpoceonocuu Baxkuas pons npuHamiexut O.I1. Casa-
perackomy, I'.H. Kamenckomy, A.H. CemuxaroBy, B.C. Umuny, O.K.
Jlanre, A.®. JlebeneBy u Ap.

IlepBblil ATan CTAHOBIICHUS UHIICEHEPHOU 2e002uu, KaK CaMOCTOs-
TEBHOM OTPAaCIIH TE€0JIOTHH, OTHOCUTCS K KOHIYy 18-To Beka m xapaxTe-
pu3yeTcs HaKOIUIEHHEM OIThITa WCIOJIB30BAHMS TEOJOTHYECKUX NaHHBIX
JUTS CTPOUTENBCTBA PA3IMYHBIX 00BEKTOB, 0COOEHHO JKEJIE3HBIX JOPOT B
MIPOMBINIUIEHHO Pa3BHUTHIX CTpaHaX MHpa, Ojaromaps dyeMy yAaloch Io-
3HAKOMHUTHCS C Pa3UYHBIMH TEOJIOTUYECKHMH YCIOBUSAMH Ha OOIIMp-
HBIX TEeppUTOpHsX. ['eosorns crana HaXOAWTh MPAKTHIECKOEe TpUMeEHe-
HUE B PEIeHNN KOHKPETHBIX CTPOUTENBHBIX 3aa4.

Ha Btopom stame, Bo BTOpoi monoBuHe 20-TO Beka, MH)KEHEpHas
TeoJIOTHs YTBEPAMIACh KaK CaMOCTOSTENIbHAs HayKa W cTajla HeoOXou-
MOU ¥ HEOTHEMJIEMOH YacThIO0 CTPOHMTEIHHOTO MPOM3BOJCTBA. MHKeHe-
PBI-CTPOUTENHN pa3paboTaii METOIUKH OIICHKH CBOWCTB TOPHBIX TOPOI
(rpyHTOB) HE TOJBKO KA4eCTBEHHO, HO M KOJIMYECTBEHHO, YTO OCOOECHHO
Ba)KHO JUIS MPOEKTHPOBaHUS OOBEKTOB. [[0SBUIMCH HOPMBI M TEXHHYE-
CKH€ YCIIOBHUS Ha CTPOUTENBCTBO B PA3IMYHBIX, TIOPOI BEChMa CIIOKHBIX
reoJIoro-KIMMaTHIeCKUX YCIOBUSAX M MPH Pa3BUTHH OMACHBIX MPUPO-
HBIX MPOLECCOB (BeUHas Mep3/I0Ta, CCHMCMHYECKHE PallOHBI, JICCCOBBIC
[POCaI0YHbIe TPYHTHI, OMOJI3HEONACHbIC PailoHbl U T.11.). CO31aHbI cre-
[HMATA3UPOBAHHBIE WH)KEHEPHO-TEOJOTHUECKNEe HW3BICKaTeNbCKUEe Opra-
HH3AIMH, OCHAIEHHBIC HEOOXOAMMBIM O0OpYyIOBaHHUEM, NMPUOOpaAMHU U
BBICOKOKBAJTU(UITPOBAHHBIME KaJIPaMH.

Iocnennsist Tpetb 20-T0 Beka SABHIIACH BKHEHITUM JTAllOM B Pa3BH-
THU WH)KEHEPHOW T'e0JOTHH KaK caMOCTOSTENFHOTO pa3zienia KOMIUIeKca
HayK O 3emile, CIIOCOOHOTO pemaTh CIOKHEHIIne 3a1a4uH, obecreunBas
CTPOUTEIHCTBO OOBEKTOB B PA3IUYHBIX YCIOBHAIX.

Celiyac WHXEHEpHAsI TEOJIOTHs M3y4daeT T'eOJOTHYECKYI0 Cpemy s
[eneld CTPOUTENhCTBA, PAIMOHAIBFHOTO WCIIOJNIb30BAaHUS W OXPaHBI OT
HEOIarONpUATHBIX JUIA YeJI0BeKa MPOIECCOB U SIBIEHHH., YTO CIIOCOOCT-
BYET COJNIMKEHUIO €€ C KOMIUIEKCOM 3KOJIOTHYECKUX HayK.

COBpeMeHHafI WHXCHEPHAA I'€OJIOrusa 6a31/1pyeTc;{ Ha 3HAHHUAX B 00-
JIaCTU €CTCCTBCHHBIX HAYK, TAKHUX KaK (1)I/I3I/IK3, XHUMM, BbBICIIAsg MaT€Ma-
THKa, 6I/IOJ'IOFI/IH, OKOJIOTuA, reorpa(blxm, ACTPOHOMUS, U MPUKIIAAHBIX —
TUApaBJIMKa, TCOAC3Usl, KIIMMATOJIOT U, I/IH(I)OpMaTI/IKa " ap.



WmxeHepHast Teosorus BKIIOYAe€T TPU TJIABHBIE CAMOCTOSTENBHEIE,
TECHO CBS3aHHBIE MEXAy c000i Hay4Hble NUCIUIUTAHBI, W3ydalolle
TJIaBHBIE DJIEMEHTHI T€0JIOTUIECKON Cpebl:

2pyHmogedeHue — TopHbie MOpo bl (TPYHTHI) ¥ MOYBHI;

UHIICEHEPHAA 2e00UHAMUKA — TIPUPOHBIE U aHTPOIIOT€HHBIE I'e0JI0-
THYCCKHUEC MMPOLICCCHI U SIBJICHUSL,

PECUOHAIbHAA UHICeHEPHAA 2e0102UA — CTPOEHNE U CBOIICTBA Teo-
JIOTHYECKOH cpenbl onpeieieHHONH TepPUTOPHUH.

B cocTtaB coBpeMeHHON WH)XEHEPHOW T'€OJOTMH BXOJAT CHEIHabHBIC
pazlensl, UMEIOIINe YPOBEHb CaMOCTOATENIPHBIX HAYK: MEXAHUKA ZPYH-
mMO06; MeXAHUKA CKAIbHBIX NOPOO; UHMHCCHEPHAA 2UOPO2eON02UA; UHIICe-
HepHaa zeoguzuka; 2eoxkpuonozus (mepznomosedenue). VHTEHCHBHO
Pa3BHUBAIOTCS MOPCKAA UHMCEHEPHAA 20102, a TAaKKe KOMIUIEKCHAS
JTUCLUITIIMHA TI0 OXPaHe OKpydcaiouieli cpedbl, OCHOBOM KOTOPOU SIBIIAETCS
IKONO2UA.

Hwmxe octanoBuMcCs Ha HEKOTOPLBIX MMOHATHUAX I'COJIOTUH.

Munepanamu Ha3pIBAIOTCS MPUPOJHBIE XUMHUIECKUE COSANHEHUS ITH
CaMOpOJIHBIE IIEMEHTHI, 00pa3yIoIIHecs B pe3ybTaTe eCTECTBEHHBIX (H-
3WKO-XMMUYECKHX TIPOIECCOB B 3€MHOM KOpE, Ha MOBEPXHOCTH 3EMITH.
Topnbte nopoost MOTYT OBITH TI0 WX BHEIIHEMY BHIy pa3JelieHbl Ha!
cKkanvhble (TPAHUT, IECUAHUK U T.JI.) U pbixiible (IIECOK, TIIMHA U T.I1.).

Cornacno B3rnsagam H.A. L{piToBHYa, phIXible TOpHBIE MOPOABI Ha-
3BIBAIOTCS SPYHMAMU.

C TOPHBIMH IIOpOAaMU M CllararomivMu HWX MHUHEpajlaMKU Y€I0BEK
MMEET JIeJI0 HE TOJIBKO MPH pa3BelKe U T00bIUE MMOJIE3HBIX HCKOMAeMBbIX.
Bce, umo cmpoum uenosek, cozoaemca Ha 20pHbIX NOPOOAX, 8 HUX,
AUBO 6 Mol unu UHOIL Mepe U3 20PHBIX HOPOO.

WmxeHeppl-u3bICKaTeNN ISl W3YYEHHS TEOJIOTHYECKON CpEeIbl FHC-
MOJTB3YIOT METO/BI!

I'eosiornyeckuii MM €CTECTBEHHOUCTOPUYECKUM.
DKCrIepUMEHTAIbHBIN (7Ta00paTOPHbIE U MOJIEBBIC UCCICIOBAHN).
AHanoru — o onpITy IPEABIIYIIUX UCCIIEIOBAHUH.
MozenupoBanus (BEIIECTBEHHBIE MOIEIH).

. PacueTHOo-TeopeTrHueckuil.

Hpn M3BICKaHVSIX TPUMEHSIOT CIEAYONINe BUABI OOHAKEHUI TOPHBIX
nopox (TPyHTOBBIX HAIUIACTOBAHMM): TOpHBIC BBIPAOOTKH, MHIyp(dBI,
MITOJBHY, 3aKOMYIIKH, OypOBBIE CKBAKIHEI.

agrwdPE



1.3. 3naueHne JaHHBIX 0 FOPHBIX MOpoAax (FPyHTAaXx),
HCIOJIb3yEeMbIX B KAY€CTBE OCHOBAHUI COOPY KEHHMIl H UX CPeabl

B 3aBUCHMOCTH OT CBOWCTB TOpHBIX MOPOA (IPYHTOB) BO3BEICHHBIC
Ha HHUX COOPYXXEHHS MOTYT HCIIBITBIBATh OCAOKY WIH HOObEM CaMoOu
pa3HOIl BETUYUHBI.

Ocanka BO3HUKAET BCIEACTBUE YIUIOTHEHUS TPYHTOB WJIM UX BBIIAB-
JTUBaHUA W3-TI0J (YHIAMEHTOB 3[aHHUS WIM COOpYXeHHs. BrinaBmiuBa-
HUE TPYHTa MOXET CIYKUTh NMPUYWHOW TOJHOTO pa3pyLIeHHs OCHOBA-
HUS, a 0CaJKa — He BCeT/a.

Jedopmanmy 0CHOBaHUH MPOUCXOIAT TAKXKE M OT YBIAKHEHHS Jiec-
COB WIJIM HaOyXalolIMX I'PYHTOB, BOSHUKHOBEHHS OIOJ3HEH, 3eMIIETpS-
CEeHUH U T.J.

BaxxHo Taxxe 3HATH yCIIOBHS 3ajleraHUsl MOJ3E€MHBIX M HAJA3€MHBIX
BOJ M MX MPUTOK B CTPOUTENBHbBIE KOTIOBAHBI NMPH BO3BEIEHUH COOPY-
skeHul. Hampumep, npu cTpOUTENbCTBE HEKOTOPBIX CTAHLUN METPOIO-
nuTeHoB B MockBe, MUHCKE U JPYTHUX TOpOJiaX pacxo]l BOJABI JOCTHTA
JECSITKOB MIJUTHOHOB KyONYECKHX METPOB B MECSII.

['eonornueckue ycioBusi CTPOUTENBHBIX TUIOMIAI0K IMPEACTABISIOT Ha
Te0JOTHYECKUX pa3pe3ax C Pa3sHBIMH BEPTHUKAIHHBIMH M TOPU30HTAIb-
HbIMH MacmTabamu. Ha HEX yCIOBHBIMH 0003HAUEHHSAMH MOKA3bIBAIOT
pachnpeneneHue 1mo rryOHHe TeX WK UHBIX Mopo/ (TPYHTOB) B mpeenax
BEPTHKAIBHBIX IUIOCKOCTEH, CEKYIIUX TEPPUTOPHIO MO COOTBETCTBYIO-
M HarpasieHusiM. Ha puc. 1 mpuBeaeHbl mpuMepsl CIOXKEHUNA TPyH-
TOBBIX OCHOBAaHHUH.

a) 0) B)
7 : % |
Z/ //7}5/ S}’fff

Puc. 1. CnosxeHre TPYHTOBBIX OCHOBAHHI:
a — OJIHOPOZHOE; O — HEOJTHOPOIHOE C HAKJIOHOM ILIACTOB;
B — TO K€ C JIMH30H c1aboro rpyHTra

2. OCHOBBI OBIIENA U WHXXEHEPHOM T'EOQJIOTMA

o+ + 4

2.1. CocTaB M cTpOeHHE 3¢eMHOIi KOPbI



O mpoucxoXIeHuN 3eMITM CYMIECTBYIOT TOJBKO THITOTE3BI, KOTOPHIS
MOXXHO pa3/ieNvTh Ha JIBE TPyNIbl. B oCHOBe mepBOi MpencTaBIeHHE O
BO3HHUKHOBEHHUH 3eMJTH KakK Tejla ¢ OOJBIION TEMITepaTypoi 1 JajdbHEHIIIeM
ee octeiBannu (Kanra-Jlammaca). Bropast mpemoaaraer 0 BOSHHKHOBEHHH
3emMau U3 Tena ¢ MajJoOM TeMIEpaTrypoill ¢ NOCIEOYIOIIUM pPa30rpeBOM
(O.1O. lImutar chopmymuposan B 1943-44 rr., monoxwn B 1951 r.). Semuist
BO3HMKJIA M3 T'a30BOTO IMBUIHHOIO OOJIAKa TPH MPOXOXKICHUH Yepe3 Hero
Connria. Temneparypa yBenH4miIach OT PAAWOAKTHBHOTO PAcIiajia dJIeMeH-
TOB.

®opma u pazmepbl 3eMmJin

dopma — reoua B BHAE JIUIMIICOWIA BPALICHUS C TOTHATHAMUA U
omyieHusMu (puc. 2) Pazmepsl B kM: monsipHbId paguyc 6357, skBaro-
puanbHsbiii 6378, cpexnanii 6370.

Ammocgepa — BO3nyliHas o0oi04yka. Haxomurcs B MOCTOSIHHOM
JIBUKCHUW W OKa3bIBACT KOJOCCAIBHYIO POJIb HA MPOIECCHI HA MOBEPX-
HOCTH 3eMJIH.

Tuopocgpepa — BomHas 000709Ka 3eMIIH, 3aHUMAIOIIAS MPUMEPHO
71% ee MOBEPXHOCTH W SIBJISIFOIIASICS OYEHb aKTHBHBIM T€OJIOTHYCCKIM
¢baxTopoM. MOIIHOCTE pasnuvHas, MakCHMaiIbpHO cBbimie 11 km (Mapu-
aHCKas BIAJMHA). 3eMHasn Kopa - aumocghepa (JTUTOC — KAMEHb) UMEET
morHocTh 0T 3 10 80 kM (B cpemrem — mpumepro 50 k). Cpemnss
IUIOTHOCTH BemtectBa 2,8 r/em’. OHa HEOJHOPOIHA MO COCTABY M MMEET
psx cioes (puc. 3):

2 Puc. 2. Cxema pgeneHuss 3eMHOrO IIapa Ha
reocdeps:

1 - armocdepa (21 % xucnopona, 78% asora, 1%
7 apyrue rasm);

2 — runpocdepa;

3 — 3emuas kopa (urocdepa);

4 — cnoit MoxopoBuunya,

5 — MaHTHA 3emn:

6 — stmpo 3emu;

7 — BEpXHsIA 30HA,

8 — mepexonHasi 30Ha; 9 — HIOKHSISL 30Ha;

10 — Bepxwusist 0bos0uKa; 11 — ssAphIIIKO

HccnenoBana 3emMHast Kopa Ha TITyOWHY Topsaka 8 kKM, a 3a IociemHee
BpeMs B CBepxXIIybokux ckBaxxkuHax (Kosbckas — ceeime 11 km). Hioke
3TUX TITyOUH OICHKA MMPOU3BOIUTCS MO PE3yJIbTaTaM CEHCMOPA3BEIKH.
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Puc. 3. Ctpoenne nurocdepsr:

a — T0JIe 0CaI0YHBIX TIOPOJI;

0 — I'paHHUTHBIN CIOH, OTAENAEMBIH OT
v GaszambpToBOI 000T0UKHK rpanuIieii KoHpana;
v B — 0a3ajpToBas 000JIOUKA:

1 — okeaH; 2 — cioit MoxopoBuunya
v v B) [V A2 A % !

I'paHUTHEIN CIOW BKIIIOYAET TPAHWTHI, THEHCHI M 0a3ainbThl. bazais-
TOBasi 000JI0UKA COCTOUT U3 0a3ajbTa, OJIMBUHA U IEPUIOTHUTA.

Manmusa Brimodaer o0OJOYKM: a) cuMaruueckyro (OGapuchepy) —
BEPXHIOI0 MAaHTHIO C IUIOTHOCTBIO 2,2-4,5 r/em®; 6) mpoMexyTOuHyo ¢
IIOTHOCTBIO 5,3-6,6 r/eM®, BKmowaromyio xpodecumy (ot 900 10 1800
kM) 1 HUecumy (ot 1800 mo 2900 km). O coctaBe MaHTHH CYJIST JIMIIb
MIPEOJIOKUTEIbHO. BypeHue BBIIONHAIOT C MOBEPXHOCTH JIHA OKEaHa,
rZe HEeT TPaHUTHOro ciosi. MaHTHS COCTOMT M3 CHJIMKAaTHBIX IOPOJ,
MPUMEPHO KaK B 0a3aJIbTOBOM CJIO€, HO 3TH MOPOJBI HAXOIATCSA B APY-
TOM COCTOSIHUM (IaBJICHUE U TeMIIepaTypa OoJblie).

Aopo nmeer motsocTs 7-11 (9-12) r/em®, B cpennem 8,5 riem’), uro
cooTBeTCcTBYeT cTain. OHO TOKE HEOJHOPOAHO MO cocTaBy. Ha BHemHei
000JI0YKE BOJHBI HE MPOXOJAT, T.€. OHA O0JIAJIaCT CBOMCTBAMMU JKUJKO-
CTH.

OpHa U3 THIIOTE3 YTBEPXKIAET, UYTO AP0 COCTOHUT U3 DJIEMEHTOB THIIA
’KeJe3a U HUKEJs, a Ipyras — U3 MOpoJ CUIMKATHOTO cocTaBa (Kak MaH-
THsI 1 0a3aJbTOBBIN CIIO¥).

BbicoKasi MIOTHOCTh OOBSCHSACTCS KOJIOCCAJIBbHBIM JaBjieHHeM (I10-
psiaka 3,5 muH. at™). BelecTBo HaxomuTcs B CBOCOOPa3HOM METaLIH-
3UPOBAHHOM COCTOSIHUH. DIIEKTPOHHBIE 000JIOYKH aTOMOB Pa3pyIIaroTCs
U BELIECTBO MEPEXOJHUT B CBOCOOPa3HYI0 HU3KOTEMIIEPATypHYIO IJIa3My
¢ Temmeparypoii nopsiaka 2000-10000° (B cpexsem — 4000°).

Buocdepa (chepa xu3nu, no onpenenenuto akaa. B.W. Bepuanckoro)
— OoJlee WM MEHEe paBHOMEPHO paclpeAesICHHBIH MO 3eMHOH MOBEpX-
HOCTH TOKpOB wuBoro BemectBa (6onee 500 pacrenuit u Gonee 100
OPraHU3MOB H )KUBBIX CYIIECTB).

2.1.1. XuMu4ecKHUii cOCTaB 3eMHOI KOPBI

B 3eMHO#i KOope HaxoAATCs Bce XUMHUECKUE IEMEHTHI. BriepBsie mo-
MBITAJICSl YCTAaHOBUTDH COCTaB aMepHuKaHckuil yuenslid Knapk B 80-e roast
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19-ro crometus. OH cobpan aHAIM3Bl TOPHBIX MOPOI W 0OpadboTan cTa-
tucTrieckd. [lo3xe ObLIM TONYyYEHBI YTOYHEHHBIC NaHHBIC O XUMHYE-
CKOM coOCTaBe 3eMHOU Kophl B %: kucioponm — 46,8; xpemuuit — 27,4,
amoMuHul — 8,7; xkene3o —5,1; kanpruit — 3,6; HaTpHil — 2,6; kAWl —
2,6; marawmii — 2,1; apyrue — 1,2,

2.1.2. TenJioBoii pe;KHUM 3eMHOI KOPBI
OH onpezessieTcs BIMSHAEM ABYX (PakTOpOB: a — COTHEUHOH dHEPIH-

eif; 0 — BHyTpEHHEH dHEpruei caMmoit 3eMin.
Ha puc. 4 npencraBieHsl 30HBI TEMIIEPATYP B 36MHOU KOPE.

e % a%c t° ®n Puc. 4. Pactipenenenue temneparyp B
\ T4 3eMHOH Kope:
mmmmm e e e e — | — 30Ha ce30HHOro KoieOaHUs TeM-
I neparyp (MouHocTh 12-15 m);
G\/a Il — 30Ha MOCTOSHHBIX TeMIeparyp
(10-30 m);
I Il — 30Ha yBenmuueHus TeMIepaTyp
¥ !

I'eomepmanvnas cmynens — paccTosHUe, Ha KOTOPOM TeMIIeparypa
TOpHBIX Mopox yBennuuBaeTcs Ha 1. J{is ctpan CHI' — nmpumepHo paBHa
33 M. DTa 3aKOHOMEPHOCTH CIPaBEIJIMBA JI0 TITyOWHBI mopsiaka 20 kM.

2.2. llopomoo0pa3yionmue MUHEPAJIbI

Munepanamu Ha3BIBAIOTCS TPHPOTHBIE XUMHUYECKHE COETMHEHHS
WK CAaMOPOJIHBIC AJIEMEHThI, 00pa30BaBIIMECS B PE3YJIbTATE €CTECTBCH-
HBIX (PM3MKO-XUMHUYECKHMX TIPOIIECCOB B 3€MHOM KOpE, Ha TOBEPXHOCTH
3emMutn WK TIPWJIETAIONTNX K HeW 00oJioukax. Beero B 3eMHOM KOope nMe-
ercst 6osee 7000 MUHEPAIOB U MX PA3HOBHIHOCTEH, IPUYEM TOPOI000-
pasyromux — 50, a ocHOBHBIX U3 HUX — 25. [TopomooOpasyrolue MuHe-
paJibl BXOJAT B COCTaB FOPHBIX Mopo. Tak Hampumep, KBapil 00s3aTemnb-
HO SIBJISIETCS COCTABHOM YaCTBHIO rpaHura.
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MuHepaibl B 3¢MHOH KOPE HaXOMATCSA B Pa3UYHBIX arperaTHBIX CO-
CTOSIHUAX — TBEPJbIC, XKHUIKKUE, ra3000pa3Hbie. B OONBIIMHCTBE CilydaeB
MHUHEPaJIbl UMEIOT COOTBETCTBYIOIIEE KPUCTAIIMUCCKOE CTPOCHHE.

Kpucmannwt — Tena B BUJe MHOTOIPAHHHUKOB C 3aKOHOMEPHBIM pac-
MOJIOEHUEM KPUCTAITMYCCKON PEIIeTKH, T.€. BXOJAIINE B COCTAB Yac-
THUIIBI (ATOMBI, HOHBI, MOJICKYJIBI) PACTIONAraloTCs CTPOTO MEPUOIUUCSCKH.
N3ydyeHreM KpUCTAIIIOB JJIsl JMATHOCTUKU MUHEPAJIOB 3aHUMACTCS KpU-
cmannozpagpusa. Kpucramisl uMeroT pedpa, IrpaHu, yrilbl MEXKAY TpaHs-
MU, OCH cuMMeTpuH. Paznuuaror 32 Buia uaeanbHbIX GOPM KPUCTAILIOB,
OHM OOBEIMHEHBI B / CUCTEM: KyOMdecKasi, pOMOOBHIHAS, MOHOKJTHHHAS
u ap. HaubGosee yacto MuHepasabl BCTPEYAIOTCS B BUJIE 3€PEH U arpera-
TOB. Arperarsl ObIBAalOT. 3epHUCTHIE (OPHEHTHPOBAHHBIE B PasHBIX Ha-
BIIPABJIEHUNX ), 3€MIIUTHIE, APY36I (IMETKH), KOHKPEIMH, CEKPEINH, CTa-
JIAKTUTBI, CTAJIOIMUTHI U 1p. HekoTopsie MUHEpaslbl UMEIOT aMop(dHOE
CTPOCHHE — OTaJl.

MuHepasbl UMEIOT KOMIUIEKC (PU3HYECKUX CBOWCTB. meepoocmb,
usem, 6neck, ueem uepmol, ezaumooeticmeue ¢ HCl, exyc, cnaiinocms,
U310M, YOCIbHbLIL 6€C.

IlIkana Mooca OTHOCUTEIbHON TBEPIOCTH

1 — ranek (0,03); 2 — rumnc (0,04); 3 — kansiur (0,26); 4 — dmroopur
(0,75); 5 — amatur (1,23); 6 — optokmna3 (25,0); 7 — xeapr (40,0); 8 —
tomnas (152); 9 — kopyun (1000); 10 — anmaz (140000). U3 uux 1-2 sB-
JSIOTCS MATKUMH, 3-5 — cpelHuMHY, OT 5 U Jjasiee — TSHKETBIMU.

B ckoOkax mpuaHel 3Ha4eHUsT a0COOTHOW TBEPIOCTU N0 aOpa3uBHO-
My Metoay Po3uBaits.

2.2.1. T'eneTn4ecKkasi © XUMHYeCKasl KiIaccuPUKALUS MUHEPAI0B

T'enemuueckas — 110 MPOUCXOXKIACHHUIO (ITOJOOHO TOPHBIM MTOPOIAM).
BosHukmme B 3¢eMHOW Kope Ha TIyOMHaX — IHOO02EHHO20 TEHE3Wca
(kBapi), a Ha MOBEPXHOCTU M TpaHulle JuTochepsl ¢ rumpochepoin u
atMocdepoit — ak302ennsvle (ranut). IIpu MoMagaHuM B 30HY BBICOKHMX
TEMIIEpaTyp — Memamophuueckozo npoucxoiicoenus (TajabK, CEpricH-
THH, acbecT).

YacTo ymoTpeOIsSIoT YIpOIIeHHYI0 KIacCHPuKaImo: 1 — MAHEpaTbl
mepBUYHbIE (IIPX OCTBIBAHMK MarMbl); 2 — MHHEpaIsl BTOpUYHBIE (BHIO-
H3MEHEHHEIE).

Xumuueckana knaccugukayua Yersepukona:



1 — cunuxamur (oxosno 800, 75 % maccer 3eMHOIT KOpbl. B coctaBe —
KPEMHHUH, KUCIOpOJ, ATIOMHUHHM, Xelne30, Kajaui, KaablUud, MarHu,
BOJIOPO/T):

a) noneevle wnamepl (1mat — mwactTuHka). OPTOKIIa3bl, MUKPOKIIHH,
IUIaruokiasel (KocockaibiBaroliuecs). B mpeaenax storo psina — nadpa-
nop. HaxonsTes B 30HE BRIBETPUBAHUS U TIEPEXOISAT BO BTOPUYHBIE,

0) mema u opmocunuxkamol (TeMHbIC CHJIMKATHI): pOroBas 0OMaHKa,
aBTUT, OJIUBYH,

B) 600HblE AIIOMOCUIUKAMBL. TAJIBK, XJIOPHUT, CEPICHTUH (3MEEBHK),
cIro1bl (MyCKOBUT, OHOTHUT), TIIMHUCTBIC MHHEPAJIBL;

2 — Kapbonamwl (COMM YTONBHON KHCIOTBI: KaJBIUT, JOJOMHT.
Bcekunaror ot HCI. PactBopumbl Boj10ii. B M3BecTHsIKAX BO3HUKAIOT Kap-
CTOBBIC SIBJICHHS);

3 — okucawt; 4 — 2udpooxucabl. ITO COSAMHCHUSI XUMUYCCKUX DJIe-
MEHTOB C KHCJIOPOZOM: a) KBapll, XaJllEeIOH U OIall — OKUCIBI KPEMHHS.
O0nanaroT BBICOKOH TBEPIOCTBIO, CTEKISHHBIM OJIECKOM M HEPOBHBIM
U3JIOMOM,;

5 — cynvgpuonr (oxono 350, 25% wmaccel 3eMHO#T Kopbl). [Tupur u
XanbKonupuT. Eciu MHOTO 3TUX BKJIIOYEHUH B TOPHOUM MOpOJE, MPOUC-
XOJIUT OBICTPOE pa3pyIIcCHUE;

6 — cynrvgpamer (o CepHON KHCIIOTHI: THIIC, aHTHIPHUT) PACTBOPHU-
MBI BOZIOH, BOSHUKAIOT KapcToBble siBIeHUS. [10X0H Ha KapOOHAThl, HO
He B3aumMoeiicTByrot ¢ HCI,

7 — 2annouonste (ramut, cunbBud, Bcero 100). CpaBHUTETBHO MSIT-
Kue, pacTBopuMble BoAod. CoJieHble Ha BKYC. XapaKTEpHBI KapCTOBBIE
SIBJICHUS,

8 — pocgpamut;

9 — gonvppamamet;

10 — camopoomnuie.

Hemuoro noapoOHee 0cTaHOBUMCS Ha 2TUHUCHBIX MUHEPATIAX.

Pa3zmep wactun y Hux menee 0,005 mm. OHH 00pa3yroT KalJOWAHBIE
cucteMbl B Boze. O0nanaioT OOJBLION MOBEPXHOCTBHIO pasfena MEKAy
TBepAOH (a3oil 1 BO3AYIIHON cpenoi. biarogaps 3ToMy CBOWCTBa TaKUX
MHUHEPAJIOB 3aBHCAT OT B3aUMOACUCTBHA C OKpY’Karolleil cpemoi, oco-
OeHHO ¢ BOOH — HabyxaHHe, yCaJKa, JIUIKOCTh, INIACTUYHOCTh. XUMH-
YeCKUi COCTaB MOXHO MpeacTaBuTh ycioBHO: Al, 03.nSi0,.mR30, rae R
— OJHOBAJICHTHBIH XUMHYECKHH 3JIEMEHT, T.C. M3 aJIOMOKHCIOPOIHBIX
WIN KPEMHHUH-KUCIOPOJHBIX COSINHEHUH.
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Hmeercss HECKONBKO JECATKOB TIMHUCTBIX MHHEPANOB, MOJIpasJie-
JSIEMBIX HA TPH TPYIIITHL:

1 — Kaonunumer. VIX kpucTayumueckas perierka HermoBkHa. OOpa-
3YIOTCS M3 TIOJIEBBIX IIINATOB. 3EMITUCTBIE 00Pa30BaHUs U3 TOHKUX YEIIyeK;

2 — 2u0pocaodpl — WITAT, HEYCTOHYUBBI U MEPEXOIAT B MHUHEPAIBI
KaOJIMHUTA U MOHTMOPUJIJIOHUTA,

3 — MOHmMOpuUNIOHUmM B BUJIC AJIOMOCHIIMKATHBIX CIIOCB U KpEM-
HAWOPTaHUYIECKUX TTAKETOB COCAMHEHHWHA C MOJIeKyJoi Bombl. OOpasy-
FOTCS U3 TIOJIEBBIX MINATOB B YCJIOBUSX IEJIOYHON Cpelbl U UMEIOT HaW-
OoJiee MOJIBMKHYIO KPUCTAITHYECKYIO PEIIETKY.

2.3. TopHble OpPOABI

[pencraBnsaror coboii arperatsl MUHEPaIoB. MOTYT COCTOATE U3 OJ-
HOT'O MHHEpaia — MOHOMHHEpaJIbHbIE WM U3 HECKOJIIBKAX — MOJIMMHUHE-
paJIbHBIE.

Haiineno u nzydeno ceoimre 1000 pa3nmuuHbIX TOPHBIX TOPOJ B 3€M-
Hol kope. OHM 00J1aJar0T Pa3NTUYHON MPOYHOCTHIO: TPAHUT IUIOTHBIN U
MIPOYHBIH, MECOK PBIXJIBIM 001a1aeT MaJIoW TPOYHOCTHIO.

OCHOBHBIMH NPU3HAKAMH, Ha KOTOPBIX MOXKET OBITh IMOCTPOEHA KIIac-
cuuKkanys TOPHBIX MOPOJ, SBISIOTCS MHHEpPATbHBIA U XUMHYECKUH CO-
CTaB, CTPYKTypa, ycinoBus (popmbl) 3ajeraHusi U reHe3uc (IPOHCXOXkIe-
Hue). CBOMCTBA TIOPOA B PEIIAIOLICH Mepe ONpPEACISIOTCS X MPOHCXOK-
nenreM (reHesncom). PaccMOTpUM TeHETHYECKYTO KITaCCH(HKAITHIO.

1. Mazmamuueckue (n3BepKEHHBIC): @ — TIyOUHHbIC, O — U3JIUBIIHE-
csl.

2. Ocadounvie. a — XuMuueckue, 6 — Mexanudeckue (06JI0MOYHEIE), B
— OpraHoreHHbIE, T — CMELIaHHBIE.

3. Memamopgpuueckue. a — KOHTAaKTOBOr0, 0 — PETHOHAIBLHOTO Me-
Tamop¢usma.

2.3.1. MarmaTu4yecKne mopoabl
OOpa3oBanuch B pe3ysibTaTe IMpolecca MarMaTH3Ma, I0J] KOTOPHIM

TIIOHUMAIOT BHECAPECHUE MAarmMbl B 3€MHYIO KOPY W HU3JIMAHHUC Ha IMOBEPX-
HOCTb U APYTUEC COMYTCTBYIOMIUEC ITPOLCCCHI.



Marma — CJIOXHBIM TT0 COCTaBY CHIJIMKATHBIN pacIuiaB, 000TaleHHBIH
mapaMu BOJBI M pas3in4HbIMH razamu. Ero temmeparypa — 1000-1500°.
DTOT CHJIMKATHBIN paciyiaB BHEAPSETCS B 3eMHYIO KOPY M H3JIMBAETCs Ha
TTOBEPXHOCTH B BUJIE JI1AGHI.

[pornecchl M3MUSAHUS MOXHO OOBSICHUTH 10 PA3HOMY B 3aBHCHMOCTHU
OT T€OPHUM BO3HUKHOBEHUS 3€MJIU.

BoNBIIMHCTBO yYEHBIX CUHMTAIOT, YTO CIUIOIIHOTO OKEaHa MarMbl HE
cymecTByeT. O4ard MarmMbl BO3HUKAIOT MPH CPE3KOM IMOHIKECHUU JaB-
neHus U AeopManusx 3eMHOH KOPHI.

[oponk! TIyOWHHBIC OTIIMYAIOTCS 10 BHEITHEMY BHY OT W3JIMBIIUX-
cs. OTO OOBACHSICTCS YCIOBHSIMH UX 00Opa3oBaHUs. XapaKTepHbI o0pas-
bl TPAHUTA U BYJKAaHUYECKOTO CTEKIIA.

Inybounnsie opoabl OCTHIBAIOT B 3¢MHOM KOPE CPAaBHUTEILHO MEI-
JeHHO (TBICSYM W MHJTHOHBI JIET), TOITOMY BCE MHHEPAJB B COCTaBE
Marmsl 00pa3yroT KPUCTAILIHI.

H3nuewiuecsa mopoasl 0oOpa3yroTCS 3a CYET OBICTPOTO OCTHIBAHUS
MarmMbl Ha TMOBEPXHOCTH, MO3ITOMY HE BCE MHHEpasbl 00pa3yroT KpH-
CTaJUTBI ¥ CO3/IaeTCs CTEKIIOBUIHAS Macca.

[Ipu u3ydeHuu Bcex MOPOJ HAIO OOpaliaTh BHUMAHUE HAa CTPYKTYPY
U TEKCTYPY.

Cmpykmypa — CTpOCHHE TTOPOJIbI, 00YCIOBIEHHOE CTETIEHBIO €€ KpH-
CTAJTMYHOCTH, BETHYNHON, (POPMOIT U B3aMMHBIM PACIIOJIOKEHUEM KPH-
CTaJIJIOB.

Juis TnyOMHHBIX TIOPOJT XapaKTepHa MOJHOKPUCTAIUTMYECKAS CTPYK-
Typa, KOTOpass MOXeT ObITh PaBHOMEpPHO3EPHHUCTas W HEPaBHOMEPHO-
3epuucrast (mopdupoBHIHAsN).

ITo pasmepy 3epeH pa3IHyaroT: MEIKO3epHHUCTas (MeHee 2 MM); cpe/l-
HesepHucras (2-5 MMm); kpymHO3epHHucTas (6onee 5 Mm).

W3uBIIHecs HMEIOT HETTOJIHOKPHCTAIUTHYECKYIO CTPYKTYpY (dacth —
CTEKJIa, 4acTh — KPHCTA/UIbI). Pa3HOBHIHOCTBIO SIBJSIETCS MOPhUpOBas
cTpyKTypa (rabdpo u CUeHHUT).

CtpykTypa cTekiaoBaras (HEeT KPUCTAUIOB) XapaKTepHa ISl BYJIKaHH-
4eCcKOro cTekia (obcuanana).

Texcmypa — cloxxeHHe MOPOoJIbl, 00YCIOBICHHOE PACIIONIOKEHUEM €€
COCTaBHBIX YaCTei: MaCCUBHAs, TOPUCTAsl, CIIOUCTAs, I0JI0CYaTas U T.].

['myOvHHBIE MOPOABI MUMEIOT MAaCCHUBHYHO TEKCTYPY, H3JIMBIINECS —
Yarie MOPUCTYI0 ¥ MACCUBHYIO.
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[lpu wW3ydeHWMH MarMaTHYeCKHX IOpOJ OOpamiaroT BHUMaHUE Ha
mpewunvl omoenviocmu. OHU 00pa3yIOTCS TPU OCTHIBAHUW MacCHBa
MarMaTHYECKHX MOPOJ] M PACUIICHSIOT MOPOJTy Ha OTIENIbHBIE OJIOKH.

JI7ist K2XKI0ro BUa MarMaTHUecKuX MOPOJI XapaKTePHbI CBOU OTIETBHO-
CTH U OJIOKH: TPaHHT — OT/ENbHBIC IUTHI (IUTHTYATOCTD); THOPHUT — LIapO-
BUJTHBIC OTJIENBHOCTH; 0a3aITbT — OT/EBHBIC IIECTUTPAHHBIEC CTONOBL.

MoryT 00pa3oBbIBaThCs Telepbl. [Ipumepsl: @uHranosa nemepa Ha
octpose Cradda, B Apmenun, 3abaiikanbe u ap.

(DOprl 3aj1ecanun mazmamudecKux nopoc)

Marmatudeckne IMOpoAbl MOTYT 3ajieraTb Ha OONBIINX TITyOWHAXx,
JOCTUTass HECKOJBKUX ThICAY KM. B bemapycu BeIXOI Ha TOBEPXHOCTH
HMEETCsl TOJIbKO B paiioHe . MuxkameBuuu. Mcxoas U3 xapakrepa u3-
JUSHUS TIOPa3IeIsIIoT (JOPMBI 3aJIETaHNUsT MarMbl Ha TIIYOWHHBIE W W3-
muBmrecs (puc. 5).

Puc. 5. Buasl ¢hopm 3aneranns MarMaTHueCcKux MOposI

JJist ri1yOMHHBIX:

1) éamanum — maccuB HanpaBiIeHHON GOPMBI, UMEET B MONEPEUHHKE
10-100 xm;

2) wumoK — OTBETBIICHHE OT OaTaJHTa MEHBIINX Pa3MepOB;

3) aKkkonum — MO TPEIIMHAM BHEIPSETCS B MOBEPXHOCTHBIC CIIOU
nopoa. YacTo JaKKOJNUTHI BBIXOIAT M Ha MOBEpXHOCTH mopoj (Mense-
Kbsi ropa — Ao Jlar B Kpeimy);

4, 5) acunpl — IIIACTOBBIC U CEKYIIINE.

Jnst m3auBIIAXCs

6) nokpoe — pa3Mepsl B IIaHE NIEPEMEHHBIC, MOIIHOCTb OT HECKOJIb-

KHX METPOB JI0 HECKOJIBKUX KUIOMETPOB,;
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7) Kynos — u3IMBaeTCsi Ha MMOBEPXHOCTH C OPUEHTAITKEH 110 BEPTUKAIIH,
8) nomoxk — u3nuBaeTCs U3 BYJIKaHa,
9) éyakan — mupuHa OOJIBIIE IJTHHEL.

Knaccugpuxkayua mazmamuueckux nopoo

B ocHOBy kiaccuuKaiuii MojJ0KeHbI: X XUMUYCCKUH COCTaB; yC-
JIOBHsI 00pa30BaHMsl; BpeMsi 00pa30BaHus; MUHEPAIOTHYECKUIT COCTaB.

3HaTh HA/I0 OCHOBHBIC U3 HUX, & IPOU3BOJIHBIC HE 00SI3aTEIBHO.

ITo conepxkanuto SiO, paznuyaroT:

1. Kucnwie (SiO;, > 65%)

I'myOunHBIC W3nuBumecs aHanoru
HpeBHue Hogsble ananoru
(maneoTunHbIEC) (kaitHOTHITHBIE)
TPaHUT KBapueBblii nopgup JIMIAPUT

MuHepagorndeckuii cOCTaB: KBapIl, IOJIEBOW mimar (OPTOKIa3) u
KuCIbie (IUIardoKIIa3el), CII0/a, poroBas oOMaHka. DTO CBETJIbIC MOPO-
JTbI, CPABHUTEITBHO Jerkue y = 28 kH/m®.

2. Cpeonue (SiO; — 65-55%)

a) CHeHUT OecKBapueBblii mopdup Tpaxutr (0T cioBa
«IIEPOXOBATHII).

MuHepanoru4ecKmii CoOCTaB: COOTBETCTBYET KUCIBIM, HO O3 KBapiia.
WMeroT CBeTIbIe TOHA, HO HECKOJIBKO TEMHEE.

0) THOpHUT nopupur AHJIE3UT

MuHepanoru4ecKiii CoCTaB: IMOJEBbIe MIMAThl (MPEUMYIECTBEHHO
IUTarHOKIIa3bl), POroBasi 0OMaHKa, CIF0/a, aBIUT.

3. Ocnognpie (SiO; — 45-55%)

radopo auadas 0a3ajabT
(mabpamgopur)

MuHepanoru4ecKiii COCTaB: IMOJIEBbIE IIMAThl, IJIArMOKIIAa3bl, POro-
Bast 0OMaHKa, aBruT, OJuBUH. I1OpOIBI TEMHbIE, TEMHOCEPBIE, TEMHO3€-
nenble, moutu yepusie ¥ = 30 kH/M®,

4. Ynempaocnosnsie (SiO; — 45-55%)

NMUPOKCEHUT NPaKTUYECKH HE BCTpEYaeTCs
nepuaOTHT (TyHHT)

MuHepaIorHyecKHii COCTAB: aBrUT (MMPOKCEHHT), OMBUH (TIEPHUIOTHT).

5. Ilopoodel usznuewiuecsa ¢ nepemeHHbIM MUHEPANOUHECKUM CO-
cmaeom
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neM3a, ByJKaHHYecKoe cTeKJIo (00cuanan), JaBbl (ByJIKAHUYe-
ckue Tydbi)
ITo MUHEPAIOTHYECKOMY COCTaBY MPUMEPHO COOTBETCTBYIOT KHCIIBIM
U CPEIHUM.

2.3.2. Ocago4HbIe MOPOABI

3aHUMaIOT B 3eMHOI Kope okoiio 5% macchel, 10 75% moBepxHOCTH
3emu.

Crpouteny UMEIT Ae0 B MPEUMYIIECTBEHHO C OCaJIOYHBIMH MTOPO-
namu (epynmamir).

OcamouHble TOPOJLI 00pPa3yIOTCA U3 MOPOJ MATMAaTHISCKUX MU Me-
TaMOp(QHUIECKHX TIPH WX paspylleHWH WM BeIBeTpHBaHWUU. OcaiovHbIe
nopoisl (TpyHTHI) 001a1al0T B OOJBIIMHCTBE BBICOKOH MOPHCTOCTBIO U
IEeTBIM PSIOM OCOOEHHOCTEeH. MX KIacCHPUITMPYIOT Ha Xumuueckue,
mexanuyeckue (0610mounbie) opeanozenmvie u cmewannvle. Knaccudu-
KaIus 00J0MOYHBIX TIOpo (TPyHTORB) mpuBeieHa B Tabu. 1.

Tabnuma 1
Crpykrypa Juamerp, | phIxible [IEMCHTHPOBAHHbIC
MM OKATAaHHBIC | HEOKATAHHBIC | OKATAHHBIC | HEOKAaTaHHbIC
I'py6006s10- 200 BaJIyHbI TJIBIOBI
MOYHast 200-500 rajpKa mebeHn KOHTIJIO- Opexann
50-20 rpaBuil JpecBa MepaTsl
2-1 TIECOK rpyOsrit MECYaHUK | TMeCYaHHK rpy0o-
3EpHUCTBIN
1-0,5 HIECOK KPYHHBIN MECYaHHK | IECYAHHK KPYITHO-
Ilecuanas 3EpHUCTBII
0,5-0,25 TIECOK cpenHuit MECYaHUK | TICYaHUK CpeIHE-
3EpHUCTBIN
0,25-0,15 IIECOK MEJIKAN MECYAHUK | MEITKO3CPHHUCTHIN
Meviesatas 0,15-0,05 Hf.:‘COK TIBIJICBATHIA | aleBPONUT
0,05-0,005 nécc
I'muancras | <-0,005 TJIMHA ApTHJUIAT

KoMIuteke pUpOAHBIX YCIOBUHM, B KOTOPBIX 00pa3yroTCs 0CaI0uHbIe
mopo sl (PYHTHI) IPHHATO HA3LIBATH hauusmu.

OcHOBHBIC (DAIIMU TAKOBBI: KOHMUHEHMANbHbIE, MOPCKUE, TACYHHbLE.

B o0pa3oBaHuM MopoJ1 pa3invyar0T HECKOJIBKO CTAJTHIA:

1 — BO3HMKHOBEHHE MCXOAHOTO MaTeprana (cunepzenes),

2 - HAKOIUICHUE U MEPEHOC ITOr0 MaTepuaina (cedumenmauus);



3 - mpeBpalleHye ero B TOpHYIO Topoay (Ouazenes) ¢ ee ynpoYHEHHU-
€M M YIUIOTHEHHUEM;
4 — nanpHelIIee U3MEHEHHUE 0CaI0UHON TTOPO/Ib! (Kamazenes).

Xumuueckue u Op2anHO02eHHblE ocaoKu

H3BecTHAKHU U 1010MHTBI, H3BeCTKOBLIe Ty(bl. Tpemnes u nuaro-
MHT — IIOPOABI MOPCKOT'O IPOUCXOKICHUS.

2.3.3. MeTtamop(duyeckue mopoasl

OTH TOpPOXBI BO3HHUKIM W3 MOPOJ MarMaTHYeCKHUX WM OCAaJIO0YHBIX
OyTeM UX WU3MEHCHHSI MMOJl BO3JICHCTBUEM Pa3IMYHBIX (pakTOpoB (BBICO-
KHE JTAaBJICHUE U TEMIIEPaTypa, Ta30Bbie KOMIOHEHTHI). [Iporiecchl B 3eM-
HOW KOpe, B pe3yJibTaTe KOTOPBIX BOZHHUKAIOT MeTaMOp(hUIEeCKHe MMopo-
JIbI, HA3BIBAIOTCS HPOUECCAMU Memamoppuma.

[opons! Konmakmosozo memamopghuzma oOpPa30BaINCh NpPU BHE-
JpPEHNH MarMbl B 3eMHYIO KOPY IIPH BBICOKOW TeMIlepaType Ha KOHTAKTe.

[Mopons! pezuonanvrhozo memamopghuzma BO3HUKIN B TIOABHIKHBIX
30HaX 3eMHOH KOpBI, HA3bIBAEMbBIX TEOCHHKIMHAIISMHE, B OOJNBIIMX Mac-
mrabax Mpy BBICOKHX JIABICHHSX.

Junamomopgpuzm — ob6pa3zoBaHre TOPHBIX MOPOJ MPOUCXOIUT B pe-
3yJIbTaTe OOJIBIIOTO JaBJICHHS MPH JCHCTBUH aeopMaIiuii 3eMHOH KOPHI
(TexTOHUYECKUE NBIDKEHHS).

[To cBoett cmpykmype 3TH TOPOABI — KpUCTAIUIHIeckue. Jmsa Hux 6o-
Jiee XapaKTepHa MeKcmypd. MACCUGHAA, CNANUesamasn, noaocHamas,
naonuamas.

[Ipy M3y4eHUHU TOPHBIX MOPOJ Ba)KHO MMETh MpPEACTaBICHHE KakK O
NEePBUYHOM, TaK U O BTOPUYHOII ciioucTocTy (puc. 6). 3a cYeT MoBbILICH-
Horo nasnenus (10-1000 MIla) u meperpynnupoBKH MHUHEPAJIOB IOSIB-
JISIFOTCSL TPEIIMHBI, a IPU ABWKEHUH IOJI YTJIOM O OTHOIICHHUIO K Tep-
BUYHOI BO3HUKACT BTOPUYHASI CIIOUCTOCTD (KITMBAX).

Puc. 6. Buzsl c10MCTOCTH TOPHBIX TIOPOA:
1 - nepsuunas cioucmocms;
2 — emopuunas croucmocnms (Kiueaic)
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I'neiic — THWIONH KaMeHB, CJAHIBI Pa3IUYAOT 1O TPEOOJIATaHUIO
MUHEPAJIOB, MAIOMIMX WM HAaUMEHOBaHUS. TaJbKOBbIe, TJIHHHUCTbIE,
CII0SIHbIE, XJTOPUTOBBIE U T.1.

Maccusnasa mexcmypa xapaxTepHa IJsl KBapIUUTa ¥ MpaMopa.

[Ipu m3yvyenun meramoppuyIecKux MOpoxa 00sA3aTeNFHO HA/IO CTaBUTH
BOIIPOC, M3 KAKOTO K€ MUHEpAJIa WK TIOPOJIbI OHK Mpou3oiLy (Tadi. 2).

Tabnuma 2
30Ha BeIBETpHBaHMS | 30HA IIEMEHTAINH 3oHa MeTamopduzma
Ilecok Ilecuanuk Kgaprut
W3BecTHsIK Ionykpucramumueckuii ussect- | Mpamop

HSIK

MeTtamopduuecKre MopoJIsl 0 BHEITHEMY BHIY W YCIOBHSM 3ajiera-
HUS 3aHUMAIOT TIPOMEKYTOYHOE TMOJIOKEHHE MEXTy MarMaTHUYeCKUMHU U
ocanouHbIMU. [10 MUHEpaTbHOMY COCTaBY OHM ONMXKE K MarMaTHYECKUM
nopoaaM. THIMYHBIMA MUHEpaIaMy SBISIOTCS CIIONBI, KBapll, XJIOPHUT,
TanbK. DTH TOPOABI MpH OOpa30BaHMHM M3 MarMaTHYECKHX Ooyiee WM
MEHee COXPaHSIOT WX MepBOHAYaJIbHYIO (opmy 3aneranus. [lpm mera-
MopGhH3aLUU 0CaOYHBIX IIOPOJ CIOUCTOCTh CUIBHO Ae(hOpMUpYETCsL.

Hawnbomnee mpoYHBIMU U YCTOHYMBBIMH SIBISIOTCS THEWCHI U KBapIIH-
Tel. CJaHIBI UMEIOT Pa3IMYHyI0 MPOYHOCTh. CBOWCTBA CIAHIIEB OTIIH-
YaroTCsl aHU30TPOIHUEH, TPUYEeM caMble HU3KHE UMEIOTCS y CIIOJSHBIX.
[Ipn Hanm4mm B coctaBe OMOTHTA BEChMa CHIIBHO MPOSBIAETCS BBIBET-
puBanue. Ha ckiioHax BO3HUKAIOT OCBINU U IPYTHE MPOIECCHI.

Texnuueckue KameHnHble mamepuanvi TPOUCXONAT B PE3yNbTaTE
TE€XHOT€HHOM JEATEIFHOCTH YEI0BEKa IIPU CTPOUTENEHOM IIPOU3BOACTBE
1 B U3BECTHON MEpE SABJISIOTCS aHAIOTaMU IIPUPOJHBIX TOPHBIX opoA. K
HUM OTHOCATCSI KepaMHUdecKue u3zenus: 0eToH, abpas3usbl, CTEKIA, pa3-
JIMYHBIC OTHEYIOPHI (IIAMOT, IMHAC U Jp.), IUIaKH, IeMeHTsl u ap. [lla-
MOT, JUHAC, KEPaMHUKa U LIEMEHTHBII KIMHKEp 00pa3yroTcs MPUMEPHO B
TaKUX XK€ yCIOBUAX, KaK METaMOp(HUUECKUE TOPOIbl;, JOMEHHBIC IIJIaKH,
[JIMHO3EMHCTBIN IEMEHT, pa3IndHble CTEKNIA, a0pa3suBHBINA KOPYHI (Gop-
MUPYIOTCS KaK M3JIMBIINECS MarMaTU4ecKUe MOpoabl; OETOH U CHIIMKAT-
HBIM KAPIHWY — KaK CLIEMEHTHPOBAaHHBIE OCaJ0YHbIE TOPOALl. bonbmun-
CTBO M3 HUX UMEET CUIIMKATHBIN COCTaB.



[IpounocTHple W wWHBIE (U3UKO-MEXaHMYECKHE CBONCTBA MHOTHX
TEXHHYECKUX KaMEHHBIX MaTepHAIOB HE YCTYMalOT MPUPOAHBIM, a II0-
po¥t mocTHUrarT 0oJiee BEICOKMX 3HAUCHUH.

2.4. OCHOBBI T€0JIOTHYECKOI XPOHOJIOTHH 3eMHOI KOPBI

Hctopuio n obimune 3aKOHOMEPHOCTU PAa3BUTHUSL M 00pa30BaHUs 3eM-
HOW KOpBI U3y4YaeT ucmopuyeckas zeono2us. Jns 3TOTO UCIONB3YIOT
Te0JIOTMUYECKUE «TOKYMEHTHI» B BHUJE TOJI MOPOJ, KOTOpPBIE XapakTe-
pPOM CBOMX HAIUIACTOBAHMM, OCTAaTKAMH HMCKOINAEMBIX OpraHU3MOB CBH-
JETENbCTBYIOT 00 dTanax pa3BUTHUS 36MHOU KOPBI.

Bozpact ropHbIX Mopoj yCTaHaBIMBAIOT Ul OLEHKH MX CBOMCTB U
onpeseneHns TOJOXKEeHUs cpelu ApYyrux mopoj. Bces reomormueckas
JOKYMEHTAIHs, B YaCTHOCTH T'€0JIOTMYECKHEe KapThl U pa3pesbl, Tpedyer
NpUMEHEHUs Bo3pacta nopoi. PasnuuaroT aOCOMIOTHBIH U OTHOCHUTENb-
HBIM BO3pacT TOPHBIX MOPO/I.

Abconommuplii 603pacm — 3T0 TPOJOIDKUTENFHOCTS CYIIIECTBOBAHUS
(«oKM3HM») TIOPOJIBI, BRIPAXKEHHAs: B rojax. Ero onpenensoT MeTo1aMu,
OCHOBaHHBIMH Ha HCIIOJIF30BAHMHU TPOILECCOB PAaJIMOAKTHBHBIX IpEBpa-
IICHUH B HEKOTOPBIX XMMHUUYCCKHUX dIeMeHTax (ypaH, Kaluid, pyouaui u
Ip.), BXOISIMIHMX B coctaB mopoa. C MOMOIIBIO OJHUX 3JIEMEHTOB yCTa-
HaBJIMBAIOT BO3PACT B MWJUIHMOHAX JIET, JIPYT'He MO3BOJISIOT BBIYHCIUTH
Oosee KopoTkne oTpe3ku BpeMeHH. [1o kommuecTBy 00pa3oBaHHs CBUH-
1ma u3 1 v ypana B o7 HaXOoAsAT aOCOIOTHEIN BO3pacT MUHEpPAJa U IMOPO-
JbI, B KOTOPOi OH MMeeTcsi, B MuumHoHax Jjiet. ITo yrmepoxy “C ¢ me-
prosoM monypactaia 5568 et ycTaHaBIMBAIOT BO3pacT Oosiee MOJIO-
JBIX 00pa3oBaHUil. AOCONIOTHBIE 3HAYEHHsI BO3pacTa TOPHBIX IOPOJ
NPUBE/ICHBI B XPOHOJIOTHYECKOI 1iKaie (tabu. 3).

OmnocumenwbHulil 603pacm ONPENEINAIOT 110 OTHOIIEHUIO OPYT APY-
ra. Ilpu 3TOM HCIIONB3YIOT ABA METONA. crmpamuepaguieckuti U naieo-
HMOJI02UYeCKUl.

Cmpamuzpaguueckuii menood TPUMEHSIOT IS TOJIL] C HEHAPYIICH-
HBIM TOPHU3OHTAJbHBIM 3asieranueM cioes (puc. 7). [Ipu sTom Hmkere-
JKaIllye CJIOW CUUTAIOT JPEBHEE BBIMIEIESKAIUX. DTOT METOJ HE UCIIONb-
3YIOT IIPH 3aJIETaHUH CIIOEB B BUAE CKIIAIOK.

U3 puc. 7,a BUAHO, YTO cCaMbIM MOJIOJBIM SIBISIETCSI BEPXHMHI CJI0H 3,
caMmbIM JpeBHUM — HIbkHMHA 1. Ha puc. 7,0 mokasaH BBIXOA Ha CKJIIOH
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penneda ciIoeB, CMATHIX B CKIIanku. BumHo, 9To 60mee npesHue ciion 1 u
2 nexat Ha 6oJee MOJIOIOM cioe 3.

Taonuuma 3
Unpe- Abco-
D0HBL Opsl Ilepuoast KCBI Tunuuxele JIOT-HBIN
(s0HO-TeMBI) | (3paremsr) (cucremsr) nepu- OpraHu3MBbI BO3pacT
0JI0B MJIH. JIET
Heoxpon | Kaiino3oiickas | HerBepTH4HBII Q Yenoek, Mite- 1,5-2
(dbaneposoit) Kz KOITHTAIOIIIHE,
LBETKOBBIC
pacTeHus
HeoreHoBblit N 90-95
ITaneoreHOBbIH T
Mes3o3oiickas MemnoBoit K T'onoBonorne | 550-570
Mz Opckuit J MOJIITFOCKH,
MPECMBIKaI0-
HUecst
TpuacoBslit T
IManeosotickas | Ilepmckuii P Amdpubnn n 600-620
Pz CIIOPOBBIE
KamenHo- C
YTOJIBHBIN
JleBoHCKHI D Poi6s1, maeue- | 400-410
HOTHE.
Cunypuiickuit S IMepBsbie Gec- >1500
[03BOHOYHBIE
OpIoOBUKCKHUIT (0]
Kembpwniickuit €
[Taneoxpon PR - - - -
(kpurT030¥) AR

IInanerapnast craaus 3emiu

Puc. 7. 3aneranue cioes:
a — TOPU3OHTAIbHOE, O — B BUJIC CKIIAJIOK




IManeonmonozuueckuit Memoo TMO3BOISIET ONMPEACIATH BO3PACT Oca-
JIOYHBIX TTOPOJ MO OTHOMICHHIO JPYT IPYTy HE3aBHCHMO OT Xapakrepa
3aJIeraHusl CIIOEB U COMOCTABIIATh UX BO3PACT HA Pa3IMYHBIX y4acTKax. B
OCHOBY METO/[a TOJIOKEHA MCTOPHS MOCTEIICHHOTO Pa3BUTUSI OpraHUye-
CKOM xu3HU Ha 3emiie. OCTaTKH BBIMEPILNX OPTaHU3MOB 3aXOPOHSIIHCH
B T€X 0CaJKaX, KOTOPbIC HAKAIUIUBAIMCH B IEPHOJI X JKH3HU.

3Hasi MOCJIEA0BATENFHOCTh U TIEPUOJL KU3HU BBIMEPIINX OPraHU3MOB,
TI0 UX OCTAaTKaM OIPEICIISIOT OTHOCUTENBHBIN BO3PACT OCAIOYHBIX TIOPOI.

Hlxana ceonocuueckozo epemenu 3emnu. Ilytem pasaena reoynoru-
YECKOro BPEMEHH Ha OTPE3KH CO3aHa Fe€OXPOHOJIOrnYecKas mkana. Js
CIIOEB TOPOJ, 00Pa30BaBLIMXCSA B ATH OTPE3KH BPEMEHH, MPEIOKEHBI
MX Ha3BaHMS M CO3/1aHa cTpaTturpadpuyeckas mkaia (tadm. 4).

TaOnuma 4
['eoXpOHOIOTHYECKas! [IKaIa Crparturpaduyeckas IKaia cJIoeB mopoJy
D0H DJoHOTEMA
Opa Opatema (rpyrma)
[epuon Cucrema
Onoxa Ornen
Bex SApyc

CaMblif IIUTENTBHBIA OTPE30K BpeMeHH — 90H. Tonmry, obopa3oBaH-
HYIO 3a 3TO BpPeMs U3 CJIOEB MOPO/JI, HA3bIBAIOT J0HomeMmoit. CaMblii KO-
POTKMIA 0Tpe30K — gex. OOpa3oBaHHYIO B TEUEHHH BEKa TOJIY Ha3bIBa-
10T Apycom. Kaxnpiii oTpe30K BpeMeHH NOTYYHI HaMMEHOBaHHUE M 000-
3HAYCHHUE B BUE HHJICKca (Tabm. 3), a HA reOIOrMYECKUX KapTax — CBOIO
okpacky. COBpEeMEHHBIN YETBEPTHUHBIN TepHox mMmeeT wHAeKe Q, Ha
Te0JIOTHYECKUX KapTax 0003HaueH cepo-3eJieHbIM I[BeTOM. CaMblif IpeB-
HUW TIeproJ — KeMOPUHACKHH.

Ilepuoowt nenst Ha anoxu (omoenwt). Hanipumep, TpuacoBblid Iepros
noapaszenstoT Ha HwkHioW (T1), cpennroro (T,) u Bepxuioro (T3) smoxu.
Kaxnyro smoxy paznensitot Ha eéexa (apycet). Hampumep, K,* umraercs
Kak MEJIOBOM MEpUOJ, BEPXHsSA 3M0Xa, JATCKUM BEeK. BepxHUU MHIEKC
JlaeT HauMeHoBaHue Beka. COBpeMEHHBIN YEeTBEPTUUHBIN NEPHOJ UMEET
JICJICHUE Ha 3T0XH, 0003HAUYCeHHBbIC puMcKuMH Iuppamu — Q; , Qp, Qy,
Q. Kpome Toro, mepex mHaexcom Q craBsT 3HaKH, 00O3HAUYAIOIINE
reHesuc (MPOMCXOXKACHHE) MopoJ, Harnpumep, aQy — MOPObl aJUTIOBH-
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anpHOro (pe4Horo) rexesuca, €0Qy — 3010BOro (BETPOBOrO) TeHE3NCA,
MQ); — MOPCKOTO MPOUCXOXKIECHHS U T.]I.

WHKeHephI-CTPOUTENIN U apXUTEKTOPHI JOJKHBI 3HATH, YTO MOHUMA-
IOT TI0JI BO3PACTHBIMH MHIEKCAMH TOPHBIX TOPOJI (TPYHTOB), M MCIIOJb-
30BaTh 3TO B CBOEH paboTe: YTEHWH T'E€OJOTHYECKOW JIOKYMEHTAIlHH
(xapT, pa3pe30B) MpH MTPOSKTUPOBAHKUH 3IAHUN U COOPYKCHHUH.

2.5. IIpouecchl BHYTPeHHEH TMHAMUKH 3eMJIn
2.5.1. TekToHNM4YeCcKHE ABUKEHUS

Iporieccsl BHyTpeHHEH TUHAMUKN (DHIOTCHHBIC MPOIECCHI) MOXKHO
MO/Ipa3iCUTh Ha!

1 - mazmamusma;

2 — memamopghuszma (GONbBIIE TaBIEHUS U TEMIIEPATYPA);

3 — mexmonuueckue.

Bce onm TecHO CBSI3aHBI APYT C IPYTOM U B3aUMHO BIIHSOT.

JIBm>keHUsT 3eMHOI KOpBI, BhI3bIBaIONIME €€ nedopMauy 1 U3MeHe-
HUE 3alleraHus MOPOJ, HAa3bIBAIOTCS TEKTOHUYECKUMH mporeccamu. Mx
MOJKHO pa3felIuTh Ha TPU OCHOBHBIX THIIA!

- KonebamenvHvle, BBIPAKAIOIIMECS B MEUICHHBIX IOJHATUSIX U
OIYCKaHUAX OTICIHHBIX YUYACTKOB 3€MHOW KOPBI M TIPUBOJIAIINE K 00pa-
30BaHUIO KPYITHBIX BBITYKJIOCTEH U IPOTUOOB;

- ckaaduyamvle, 00YCIIOBINBAIOIIUE CMSATHE TOPU30HTAIBHBIX CIIOEB
3€MHO# KOPBI B CKJIaJIKH 0€3 UX pa3phiBa;

- paspvisHvle, TPUBOMASIIUE K pa3pbiBaM CIIOEB U MACCHBOB T'OPHBIX
OpoJ.

Koaebarenbubie ABu:keHusi. OTICIbHBIC YYaCTKU 3€MHOM KOpBHI Ha
MPOTSHKEHUU MHOTHX CTOJICTHU MOJHUMAIOTCS, IPYTHE B 3TO K& BpeMs
OITYCKAaIOTCSl C MX U3MEHEHHeM HaoO0OpoT co BpeMeHeM. Paznmudator Ta-
KM€ BHJbI KOJEOATENbHBIX JIBUKCHHN 3eMHOW KOpbl: 1 — mpomeammx
TeO0JIOTHYECKUX TEePHOJIOB; 2 — HOBEUIIINE, CBS3aHHBIE C YETBEPTHUUYHBIM
MEpHOAOM; 3 — COBPEMEHHbBIC, BHI3bIBAIOIINE U3MEHEHUE BHICOT MOBEPX-
HOCTH 3eMJIM B JAHHOM palioHe.

Cxiaaquarpie auciiokamuu. Ocazounbie MOpPobl (TPYHTHI) HMEPBO-
HaYyaJlbHO 3aJIeTal0T TOPH30HTAIBHO WM TOYTH TOPU3OHTAIBHO. DTO
COXpaHSETCS JTaXKe MPHU KOJIeOaHHSIX, OJHAKO Yalle MPOUCXOJUT CMSTHC
JTHX CJI0€B B CKIAAKH WA UX HakiaoH. Ilox AuCIOKalUsSIMH ITOHHUMAIOT
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BTOpHYHBIE (JOPMBI 3aJIeTaHuUsi TOPHBIX MOPo. Bce GopMbl cKiTaggaThix
mqucnokaruii (puc.8) o6pasyroTcs 6e3 pa3psiBa CIUIONIHOCTH cjoeB (TIa-
croB). [Topopl B BepIIMHAX CKJIAJOK BCETa ObIBAIOT TPEHIMHOBATHI, a
WHOTa Jaxke pas3apobiensl. [Ipu nepeuunom (HEHAPYIIEHHOM) 3ajera-
HHUH OCQJIOYHBIX IOPOJ MX PACIONIOKEHHE HE MEHSETCS U OCTAeTCs Ta-
KUM K€ KaK 1pu (OPMHUPOBAHHH.

a)

_-—_://ﬂ\\\_— WA=

Puc. 8. CknamguaTele IUCIOKAIUY.
a — MOHOKJIMHAJb, 0 — (uiekcypa; B — aHTUKIIMHANb, T — CHHKJINHAJb,
O — ocb cknanok; I1 — moBepxHOCTH 3eMIIH

Pa3zpoiBHBbIe Ancaokanuu. [Ipy WHTEHCHBHBIX TEKTOHUYECKHUX JIBH-
KEHUAX MPOUCXOIAT PA3PHIBBI CILIOMHOCTH Iu1acToB. Ilopoil aucioka-
UM OIPENENAIOTCS CJIOXKHO, T.K. BCE BMECTE 00pa3yOTCsl IOOYEPEIHO.
Ha tepputopun benapycu HoBeimue auciokanuu He oOpa3yroTcs, HO
ctapeie BcTpeuatorcs. [Ipumepom moxer ciyxuth [lpunarckuii rpaben
(puc. 9), B BepxHe#l 30He KOTOPOrO OYEHb MHOTO OTJIOXEHHH MOPCKOTO
MIPOUCXOXKICHHS.

K paspbiBHBIM aucnokanusm otHocstes (puc. 10) copocet, e36poct,
coeuzu, zpabenst, 2zopcmut, nadsuzu. O3epo baiikan — rpabeH.

Bopucos I'mycek Enbck

~T
-
+++

Puc. 9. [Ipunsrckuii rpaben
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Puc. 10. Pa3prIBHBIE OHCIOKAIHMH:
a — cOpoc; 6 — cTyneHuaThlii cOpoc; B — B30pOC; T' — HAJBUT; Il — TpaleH; € — ropcT;
1 — HemoBYKHAS YacTh TOJIIIH; 2 — CMeIaeMasi 4acTb, 1 — IOBepXHOCTh 3eMIIH;
P — pa3phIB CIIOEB

2.5.2. 3nayeHue TUCIOKAIUIA 1JI5l CTPOUTEILCTBA

B TexTroHMueckux palioHaxX BO3HUKAET psii TPYAHOCTEW MpPU CTPOHU-
TenbcTBe. VHKEHEPHO-TEOIOTHYECKHE MCCIIeIOBaHMs B TaKUX paifoHax
HAJI0 MPOBOJIUTH OYCHB TIATEIHLHO U BBHISBHUTH.

1 — ¢hopMBI TEKTOHIMYECKHUX JUCITOKAIIHA;

2 — 30HBI TPEIIMHOBATOCTH TOPHBIX MTOPO;

3 — MPOCTPAaHCTBEHHOE PACIIOJIIOKEHHUE IUIACTOB (co2racHoe, Heco-
271ACHOe UX 3anezanue, NOBOPOM RIAACHIOEB), UTO OCOOCHHO BAXKHO IS
ycioBHid cTpouTenberBa (puc. 11).

Puc. 11. Cny4yan Te0oJ0oru4eckoro CTpOSHHUs CTPOUTENBHBIX TUIONIA0K:
a — OnaronpusATHOE; 6 — MAIOOIArONPHATHOE; B, T -BEChMa HEOIArONPUSTHEIE: A — 31aHNe
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Jns cTpouTenscTBAa CaMBIMH ONIArONPUSTHRIMU YCIIOBUSIME SIBIISTEOTCS
TOPHU30HTAIIFHOE 3aJIETaHNE CIIOEB, OOJBINAs MX MOIIHOCTB, OJHOPOAHOCTh
COCTaBa M YBENMUYEHHE MPOYHOCTH 1o Tiyoune. [Ipn pacrnomoxxennu 3ma-
HUA W COOPYXKEHHI Ha OJHOPOAHBIX TPYHTaX BO3HUKAIOT TMPEANIOCHUIKH
IUTS PABHOMEPHOH HX CXKMMAEeMOCTH U HANOOJBIIEH HX YCTOWIMBOCTH.

B 30Hax aucnokanumii HapymraeTcsi OTHOPOJHOCTD TPYHTOB OCHOBAaHHH,
00pa3yroTcs 30HBI IpOOIEHUs, TIO Pa3phIBHBIM TPEIIHMHAM ITPOUCXOIST
CMEIeHNs], UPKYJIUPYIOT ITOA3EMHBIE BOABI, YMEHBIIAETCS MPOYHOCTDH
TPYHTOB. B CHHKIMHAIM TPEUMHOBATOCTH IMOPOJ] BCETAa MEHBINE YEM B
AHTUKIMHANA. [l pa3phIBHBIX TUCIOKAIIMA XapaKTePHBI TPEIIUHOBA-
TOCTh W HEpaBHOMEpHBIE OCaIKh (DYHIAMEHTOB, BEJHKAa BEPOSITHOCTh
omomsHei. [lpu oTprIBKE KOTIIOBaHAa BO3MOKEH BHE3AITHBINA TTOATOK BOJIBI B
HETO U B3BEIIMBAHNE CO CMEIICHUEM WM OTUTBIBAHUEM TPYHTOB.

IIpu crpoutenbcTBe Bonrorpaackoil MIOTHHBI HCCISIOBAHHSIMH €€
CTBOpa OOHAPYKWJIH COPOCOBYIO TPEIIMHY B OCHOBAaHHH. BBITO permreHo
TIEPEHECTH CTBOP B IPYTO€ MECTO.

2.5.3. D1eMeHTBI CTPOEHUSI 3¢MHOI KOPBI
U ee KoJiedaTeIbHbIe ABUKEHUsI

[To xapakTepy TEKTOHMYECKUX JIBWKCHUU 3eMHas Kopa MOXET ObITh
pa3buta Ha 2 00JacTH, KOTOPBIE MIPUHATO HA3HIBATS:

1 — nnamgpopmot;

2 — 2eocunKaunau (3eMHBIE BIIAJMHEI).

Benapych HaxoauTCs Ha yCTONYNBOM y9acTKe 3eéMHOW KOPHI — IIIatT-
thopme.

Inamepopmur (puc. 12) mpeactaBisiioT U3 cedsi MaIONOIBHKHBIC,
YCTOWYMBBIE YUYACTKH 36MHOU KOPBI, AJI1 KOTOPBIX XapaKTePHBI B OCHOB-
HOM BEPTHKAIIbHBIC KOJICOaHHUS.

10-100 xm
o H.H}/ITE]. /H_[I/IT
it ——— . —
anm [T +1
.L__*_.Lf;_
[ + + 4 '_t +

Puc. 12. Cxema mnatdopmbl

29



Kpucrammaecknii pyHmaMeHT miaTdopMbl HEPOBHEIN. BraanHbl B
HEM — CHUHKJIMHAJIH, MOJAHATHS — aHTUKIMHAIN. AMIUIMTY/Aa KOJIeOaHHH
Ha 1iatrdopme mocturaet 2-3 kM. Camu maaThOpMBI HMEIOT OOJIBIITHE
pasmepsl — 10-100 kM.

Brrxozs! kpuctamummdeckoro yHaaMeHTa Ha IOBEPXHOCTh 3€MIIH HO-
CSIT HA3BAHUE U{UMIBL.

Ha Pycckoii mnardopme umeercs 2 Beixoma — YKpauHckuii u ban-
TUHCKUM IIATHL.

IThuma npenacraBnser co00H KOMITJIEKC OCaJI0YHBIX OTIOKEHHUH pa3-
JIMYHBIX BO3pacTa M MPOUCXOXACHUA. B mumre dyepenyroTcss MOpCKHE H
KOHTHHEHTaJIbHBIC OTIOXKEHUs. Mope OTCTymaeT U HacTyIaeT, T.e.
m1atGopMbl TIPETEPIICBAOT KOJCOAHUS: MOJMHATHUS W OIyCKaHUS —
mpanczpeccus mopA.

Jnst iatopM B OCHOBHOM XapaKTepHBI CPABHUTEIBHO MEJICHHBIC
BEepTUKAIbHBIC KoJeOanms. Takue KojaeOaHus HaONIOAAIOTCS B HACTOS-
mee Bpems Ha tuiardgopmax: B ommamawmu, ®dpanmuu, CeBacromore.
T'opon Baky 3a 800 net nogHuMaics u omyckaics Ha 16 M (amruinTya).
WutencuBHOCTD TOAHATHS CKaHIMHABHH — 1 cM/TOI.

TI'eocunknunanu — CpaBHUTEIEHO Y3KHE BBHITSHYTHIE YIaCTKH 3€MHOM
KOpBl. DTO — 00]acTh MHTEHCHUBHOTO HAKOIUIEHHS OCaIKOB, KOTOPHIE
[pEeBpaIIaloTCs B BBICOKHE TopHl (akamemuk Hamusaiiko). OHEM mperep-
TIeJTH HECKOITFKO 3TAIlOB Pa3BUTHS:

1. Haunbonee gacTo 3T0 — Mopsi. IHTeHCHBHOE HAaKOIUIEHHE OCAaKOB
(momrHOCTE — 15-20 KM). IIporuGer mporcxonsaT Ha Mope. YacTo compo-
BOXKJIAIOTCS TTOA3EMHBIMH n3BepkeHusaMu. [Ipumep — CpennzemMHoe Mo-
pe.

2. I'eoCHHKIMHAIIM TPEBPAIAIOTCS B TOPHYIO CHCTEMY, a MOpPE OT-
ctynaeT. OueHb 9acTo BO3HUKAET ByJKaHUYECKas NeATENbHOCTD. Tomma
0CaJOYHBIX TIOPOJ] CMHHAETCS B CKIaAKH. /|1 reocHHKIMHANIEH Xapak-
TEpPHbl WHTEHCHUBHBIE BEPTHKAIbHBIE KOJEOAHUS W TOPH3OHTAIBHBIC
cMmetenus. [Ipumep — Kapnatel, KaBkas.

3. Ilpoucxoaut paspyiuenve rop (Y paabckue Topsr).

Cy1iecTByIOT TEOpPHH, YTO IIAT(GOPMBI PacTyT 3a CUET Pa3BUTHSA I'e0-
cuHKImMHANeH. OAH MWUTHAP] JIET Ha3aa 3emirsi Oblia O4YeHb TOJIBUXK-
Ha. HeoTekToHMYeCKHEe ABMKEHUS PUYPOUEHBI K TEOCHHKINHAISIM.

2.5.4. T'eoTeKTOHNYECKHE THITOTE3bI



OOBSCHUTH TpOLIECCHl BHYTPU 3eMIIM OY€Hb TPYIHO, MIO3TOMY HMe-
I0TCSL TOJIBKO THUTIOTE3bl. B HacTosIee BpeMs UX — MHOKecTBO [1, 2].

Ilepsas epynna TunoTe3 OOBACHSIET ABIKEHHUS 3€MHOW KOpHI BHEII-
HUMHU nipuunHamu (mporeccamu). OueHb MOMyJSIpHA THUIOTE3a W30CTa-
TUYECKOW KOMIICHCAIIMU: CUYUATAETCS, YTO MATEPUKOBBIC TUIUTHI BIABIH-
BaJIMCh B MarMy Ipu OOJIBIION TeMIlepaType.

Bmopas epynna — o0bsCHSIET NBUKEHUSI 3¢ MHOM KOPBI BHYTPCHHUMH
MPUYUHAMH, T.€. U3MEHEHUSMH COCTOSHHS camoil 3eMHOU Kopel. Co-
[JIACHO KOHTPAKIIMOHHOHM (CKaTus) TUIOTE3e, 3eMilsi HMEET OYCHb
Oonpmryio Temmneparypy. CriepBa mosiBUIach KOpKa, a Ternepb MPOUCXO-
JIAT JajbHeiIee oxnaxaeHue (Kak JUMOH, areabCHH).

CornacHo eunomese benoycosa, TEKTOHNYECKHE JTBUKCHUS CBSI3aHBI
C pallMOaKTUBHBIM PAcCIaJioM 3JIEMEHTOB B MaHTHH. VICXOIUT U3 MpoucC-
XOXKIeHUsT 3eMIIM KaK Tela ¢ Malioi Temmeparypoit. Ilporiecc paauoak-
TUBHOTO pacliajia OueHb HHTEHCHBHO TpoTekaeT Ha riryouHe g0 700 kM.
3a cyer ATOro sIBJICHUS NPOUCXOAUT AuddepeHranus BemecTB: Jerkue
MOJTHUMAIOTCS BBEPX, TSDKEJNbIE OITyCKAIOTCS BHU3.

ITo meopuu Betiuepa-Obpyuesa (MyabCalMOHHON) 3eMIlss B OIpese-
JICHHBIC TIEPUOJBI BPEMEHHU C)KMMallach, & B HMHBIE PACIIMPSIIACH, YTO
NPUBOJIUIIO K BO3HHKHOBEHHUIO TOp M pa3iomoB. CUHTAIOT, YTO B Ha-
cTofmIee BpeMs 3eMIIs HAXOAUTCS B TIPOIIEcCEe MHTEHCUBHOTO CXKATHS.

B cootBercTBHM € rumnore30il I'poMoBa, TEKTOHMYECKHE IBH)KCHHUS
CBSI3aHBI C U3MEHEHHEM CKOPOCTH BpallleHHs 3eMII B pe3yJibTaTe TOro,
yro CoHEeYHasi ccTeMa BpallaeTcsl BOKPYT IIeHTpa CHCTEMBI Macc ra-
JIAKTHKH. DTO XOPOUIO OOBSCHSET IIUKIIBI TOPOOOPa30BaHMSL.

2.6. CeiicMuuyecKue sIBJICHUSA

Ceitcmuueckue (OT TPEIECKOTO — COTPSICEHHS) A6A€HUA TIPOSIBIISIOT-
ci B BUJAE YIPYIHMX KoJjeOaHUI 3eMHOHM KOpbl. DTO TpO3HOE SIBJICHHE
MPUPOABI TUIIMYHO pallOHAM N€OCUHKIMHAJIEH, TJI€ aKTUBHO JECHCTBYIOT
COBpEMEHHBIE TOPOOOPa30BATENbHBIE MPOLECCH, M COMPOBOKIAETCS
pa3pbIiBaMH, TOIBI)KKAMH, PAcKoJaMH M APYTUMH OCTATOYHBIMHU [ie-
(dhopmanmsiMu 3eMHOM KOpBl. B Hanboiiee pe3koM IMOSBICHUU celicMuUe-
CKHeE SIBICHUS Ha3BIBAIOTCS s3emiempsacenusmu. CelicMruuecKkue coTpsce-
HUSl TIPOUCXOMAT MOYTH HETpephIBHO. B ron mx peructpupyercs 6oiee
100 TeIcsY, HO, K CYACTHIO, TOJbKO OK0jI0 100 mpUBOAAT K ONMACHBIM
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MOCJIE/ICTBUSM, TIPHYEM OTJCIBbHBIC — JIake K KaTacTpodaM ¢ rHOelbio

JIF0/IeH, MaCCOBBIMU pa3pylIeHUSIMU 3JJaHUN U COOPY>KEHUM.
3eMIIeTPSICeHUsI MOTYT TIPOUCXOINUTH ITPU U3BEPIKCHUH BYJIKAHOB (Ha-

npumep, Ha Kamuatke), a Takxke B pe3yJIbTaTe MOIIHBIX B3PbIBOB.

Hctopus 3HaeT kaTacTpopuueckue 3eMIIETPSICEHUS, KOTa Moruodanu
JECATKU THICSY JIFOJICH W pa3pylIaliich elbie TOpoJa WIH UX OOJIbIIIas
yacth (1. JIuccabon — 1755 r., r. Tokuo — 1923 r., r. Can-DpaHuucko —
1906 r., Ynmu u Curmust — 1968 r.). Tosbko B niepBoit mososunae XX B.
ux Obuio 3749, mpu 3tom Tonbko B [Ipubaiikanse nponsonuio 300 3em-
nerpsicennit. Haubonee paspymurensibie Obitn B Anixabane (1948) u
Tamkenre (1966). ckmrounTeapHOE 110 CHIIE KAaTacTPOQUIECKOE 3eMIIe-
TpsiceHue mpownsonuio 4 nexabpst 1956 r. B Monroauu, 3aduKCHpoBaH-
Hoe Takxke Ha Tepputopur Kurtas u Poccun. OHO conmpoBOXaanoch or-
POMHBIMU paszpyiieHUusMA. OJMH U3 TOPHBIX MTHKOB PACKOJOJICS IOIO-
J1aM, 9acTh Topbl BeicoTol 400 M obpymmiace B ymense. O0pa3oBaiach
cOpocoBas BraguHa mmHON 10 18 kM u mmpunoi 800 M. Ha moBepxHO-
CTH 3EMITU TMOSIBWINCH TPEIIWHBI MUPUHON 0 20 M., TNIaBHAas W3 HHUX
mpoTsiHyIach 10 250 kM.

HaunGonee xatacrpoduyaeckum O6n110 3eMiterpsicenre 1976 1. B 1. Tsn-
manb (Kurait), npusemamniee k rudenu 250 ThIC. 4eIOBEK B OCHOBHOM T10.T
OOpYIIMBIIUMHUCS 3TaHUSAMH U3 TIIHHBI (ChIpIioBOro Kuprnuya). B 2003 r.
3eMJICTPSCEHHS MOpsaKa / OaIoB ¢ pa3pylICHUSIMH U YEIOBEUSCKIMU
JKepTBamMu npousonuin B Adranucrane, Typouu u Amxupe.

CelicMuyeckue sBICHUS BO3HUKAIOT HA CyIle W Ha JHE OKeaHa, IMo-
3TOMY Pa3IHYAIOT 3eMIeMPSICEHUS U MOPEMPIICEHUSL.

MopeTtpsiceHusi BO3HHKAIOT B TIYOOKHX OKEAHWYECKUX BIAJWHAX
Tuxoro, pexxe MHAUNUCKOTO U ATIIaHTUYECKOTO OKEaHOB. BhICTphIE MOJI-
HATHS U OIyCKaHWS JIHA OKEAHOB BBI3BIBAIOT CMEIICHUE KPYIHBIX Macc
TOPHBIX TIOPOJ M MOPOXKIAIOT Ha MOBEPXHOCTH OKEaHa MOJIOTHE BOJIHBI
(yynamu) ¢ paccrosausIMu Mexay rpedusamu 10 150 kM. Ipu moaxomne K
Oepery BMeCTe ¢ TIOJIbEMOM JIHa, & HHOT/Ia CY)KCHUEM OeperoB B OyXTax,
BBICOTA BOJH yBenmmumBaeTcs 10 15-20 m u maxe 40 m.

Llynamu niepeMeIaoTcs Ha PACCTOSHUS B COTHH M THICSYH KHIIOMET-
poB co ckopocteio 500-800 u maxe Gomee 1000 xm/u. ITo Mepe ymeHb-
NICHUs] TOyOWHBI MOpS KPYTH3HA BOJNH PE3KO BO3pacTaeT W OHH CO
CTpAITHOW CHJIONH OOpYIIMBAIOTCS HA Oepera, BhI3bIBasl pa3pylleHHs CO-
opyxeHuit u rudens roaei. [Ipu mopetpsicennn 1986 r. B Simornn ObI-



JIU OTMeYeHBI BOJIHBI BhIcOTOH 30 M, KoTopsie pazpymuau 10500 momos,
moru61o 6osee 27 THIC. YETOBEK.

Ot myHamu yaie Bcero crpajnarotr Anonckue, MHnonesuiickue, Ou-
JUMIIMHCKHE U [ aBalickue OCTpOBa, a TaKXKe THXOOKEAHCKOe MoOeperne
IOxHo0#t AMmepukn. B Poccun 3710 siBlieHHE HAOMIONANTOCH HAa BOCTOYHBIX
oeperax Kamuatku u Kypunbckux octpoBax. [locnemHee katactpodude-
CKO€ I[yHaMH 37IeCh BO3HHUKIIO B HOs10pe 1952 r. B Tuxom okeane 3a 140 km
ot Gepera. [lepen mpuxomoM BoTHBI Mope OTcTyImvuIo OT Oepera Ha 500 M,
a gepe3 40 muH Ha TOOEpeXbEe OOPYIIHIOCH IIyHAMH C TIECKOM, HJIOM U
pasnumgHBIMA 0010MKaMHu. Bropas BoiHa BeIcoTOM 10 10-15 M noBepmmna
paspylieHne BceX NocTpoek Hiwke 10-MeTpoBoi OTMETKH.

Camas BeIcOKas 1o 66 M mpu ckopoctu 585 kmM/4 celicMuyeckas BOJI-
Ha — IyHaMH® TOAHANAch y mobepexns Amscku B 1964 r. YacTtoTta BO3-
HUKHOBEHHMSI ITyHaMH HE CTOJIb BEJIMKa Kak y 3emurerpsceruii. Tak 3a 200
net Ha mobepexxpe KamuaTku n KypuibCkux ocTpoBOB MX HAOI0JAIOCH
14, u3 xotopeix 4 ObuM KaTacTpodudeckuMu. Ha mobepexxbe Tuxoro
okeaHa B Poccum m mpyrux crpaHax
CO3/IaHbI CIEIMalbHBIE CITY’KOBI Ha-
omonenus. s 6oppObI ¢ IyHaMu
BO3BOJIAT MH)KEHEPHBIE COOPYKEHUS
3emnempacenusn. Celicnuueckue 60.1-
npr. Ouar 3apoxacHus cedcMuye-
CKHAX BOJIH Ha3bIBalOT THIIOICHTPOM
(puc. 13). [To rmyOuHe ero 3ajeranus
Pa3/MuAIOT 3EMICTPACEHUS. TMOBEPX- o, 1o o Tuntoueip (I), ormit-
HocTHbIe — 0T 1 710 10 km FHy6HHH’ tentp (On) u celicMUYeCKUE BOJIHBIL:
xopoBble — 30-50 kM u riyOOKHME 1 - MPOJIOJIbHBIE, 2 — IONIEPEUHBIE;
(v mmyronndeckue) — ot 100 mo 3 - mosepxnocTHbLe
700 xwm. TlocnenHue yxxe HaXOUATCS B
MaHTUU 3EMITU U CBS3aHBI C JIBUKCHUSIMH, TIPOUCXOISAIINMY B TITyOUHHBIX
30Hax IuaHeTsl. Hanborsee pa3pynuTenbHBIMU SBISIOTCS TIOBEPXHOCTHBIE
Y KOPOBBIE 3eMJICTPSICEHHS.

Paznuyaror npodoavhuvie u nonepeunvle ceicMudeckue BOMHBI. CKO-
POCTh TIOTIEPEYHBIX BOJIH MPUMEPHO B 1,7 pa3a MEHbIIE MPOJOIbHBIX.

OleHNBAIOT CHITy 3EMIICTPSICEHUN C MOMOINIBIO ceiicMorpadoB, Hc-
MOJIB3Ysl CEMCMUYECKHE MIKAlbl. B MpakTHKe CHily 3eMIICTPSICEHUHN W3-
MepsIoT B Oaiax, mpuueM Hawbollee pacnpocTpaHeHHOH B Poccuu u
ctpanax CHI sBnsiercs 12-6annbnHas no Puxtepy.
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B Bbenapycu HBIHYE cOcTaBiIsIeTCS YTOYHEHHAs KapTa pacmpocTpaHe-
HUS 3eMJIETPSACEHHH, MPHYeM MaKCHMAIIbHBIA Oaii 3/1ech B HEKOTOPBIX
pationax gocruraeT 10. BalIbHOCTE B 3HAYNTENBHON MEpe OTpEIesIeT-
Csl COCTaBOM TPYHTOB U UX HACHIIIEHHEM BOJIOM.

Bynkanuzm — 310 1poliecc NpopeIBa MarMbl U3 TIIyOHH 36MHON KOPBI
Ha MMOBEPXHOCTh 3eMIIH. ByiKaHbi — Fe0JOrnuecKkue 00pa3oBaHus B BUJIE
rOp U BO3BBINICHHUI KOHYCOBHIHOM, OBaIbHOW M APYTUX (HOPM, BO3HHK-
M€ B MECTax MpOphIBa MarMbl Ha 3eMHYIO TIOBEPXHOCTb.

2.6.1. YueT BAMSAHHUS 3eMJeTPsICEHMiT
HA YCTONYMBOCTD 3JaHUI U COOPYKEHU I

BosgelicTBue 3emieTpsaceHUid Ha 30aHUS U COOPY)KEHHS 3aBHCUT OT
psna daxropos [1, 2]:

1 — reoylOTMYECKMX W THAPOTEOJOrMYECKUX YCIOBHH ydacTKa HIIH
paiioHa,

2 — TIyOUHBI PACHOJIOKEHUS oYara U SIHLEHTpa (THIOLEHTPA) 3eM-
JIETPSCEHMS;

3 — 4acTOTHI celicMUYecKuX KoneOaHuil 1 COOCTBEHHOH 4acTOTHI KO-
neGaHuil 34aHUI U COOPYKECHUH;

4 — KOHCTPYKTUBHBIX 0COOCHHOCTEH 3/1aHHI U COOPY KEHHI.

OcTaHOBUMCS Ha BIMSHHU 2€0J102U4ECK020 U 2UOPO2e0S02UYEeCKO20
cmpoeHus.

[Ipu xomebaHMAX B 3eMHOH KOpE 3a CUET MEpeyNaKOBKH I'PYHTOBBIX
YaCTHI] U3MEHSETCSl IOPUCTOCTh U COOTBETCTBEHHO BO3HUKAIOT HOBBIIICH-
Hble ocankd ¢yHnameHToB. OHHM OBIBAIOT NPEUMYILECTBEHHO HEPaBHO-
MEpPHBIMH B CHJIy HEOJHOPOIAHOCTH I'PYHTOB, YTO OCOOEHHO ONACHO UIs
3MaHAN U COOpYyKeHNH. B 00BOHEHHBIX TPYHTAX KOJEOAHUS yCHIHBAIOT-
Cs1, TOATOMY OaITBHOCTH MOXKET YBETMUMBAThCS Ha 1,5-2 Oamia.

Hawubosee HaneXHbBI U CeHICMUYECKN aKTHUBHBI TPYHTHI CKaJIbHbIE, [10-
JIyCKaJlbHbIE, KPYIIHOOOJIOMOYHBIE, IIeCYaHble U IMUHUCTBIE. OYeHb He-
Ha/Ie)KHbI — HACBIITHBIC TPYHTHI U 04BBl. Hanbonee HebnaronaaexHpIMU
(‘Tyumie He CTPOMTB) CYUTAIOTCS YYaCTKU C TEKTOHHYECKHMH Hapylie-
HUSIMH, TI0 OeperaM u CKJIOHaM PEK U BOZOEMOB.

Iloctpoennsiit B 16-M Beke Ha ByJiKaHWYecKMX HaHocax T. Can-
CenpBagop 661 paspymeH 16 pas. [locie ouepeaHoro paspyuieHus ropos
ObLT IEpeHeceH Ha y4acTOK CO CKaJIbHbIMU rpyHTaMu. [Ipu nocnemyromnmx
3eMJICTPSICCHUSIX TTOJIBEPICSI JIMIIIb YACTHYHOMY Pa3pyLIEHHUIO.
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Koncmpyxkyuu 30anuti u coopyoicenutl.

371aHUA U COOPY)KEHHSI B CEHCMHUYECKUX paliOHax peliarT B KOHCT-
PYKTHBHBIX CXeMaXx:

a) arcecmkoii — GyHIAMEHTBI TPOCKTUPYIOT ITyOOKHMHU, KOPOOUATHI-
MU, CHJIbHO apMHUPYIOT CTEHBI H YTJIbl, YCTPAaUBalOT )KECTKHE TI0sCA,

0) eubKkoii — 30aHUSI U COOPYKEHHS MPOCKTUPYIOT TaK, YTOOBI OHU
clefoBad 3a JeOopMalisiIMA OCHOBaHUs, TaKKe MPeNNOYTUTETbHBI
Oomnee rirybokue GpyHIaAMEHTHI.

Bce 3maHus ¥ COOpPYKEHUSI pACCUUTHIBAIOT Ha YBEIMYCHHBIC CTATH-
YECKUE YCHJIMS, T.€. YMHOXKEHHbBIE Ha KO3 (UIIUEHTHI celicMuuHoCTH. B
Tabn. 5 [2] npuBencHa coBpeMennas 12-6amibHas MIKaga U 1aHa KpaTrkas
XapaKTEepPUCTHKA MOCIEICTBUSAM 3eMJIICTPSICEHHI.

TabOnuma 5

Bamier [MocneactBus 3emieTpsiceHHA

[ Konebanus 3emin 0TMe4aroTcsi nprudopaMu

Il |B oTnenpHBIX Cydasx OIIyIIAeTcs JIIOJbMHU B CIIOKOHHOM COCTOSTHAT

Il | Konebanus 3emyin OTMEYAIOTCS] HEKOTOPBIMH JIFOABMH

IV [3emrerpsicenus oTMe4aOTCsi MHOTUMH JIFOIBMHA

V | Kauanue BUCSYHX NPEIMETOB, MHOTHE CIISILHE ITPOCHINAIOTCS
VI |Jlerkue noBpexaeHMs B 3aHUSAX, TOHKUE TPEIIUHBI B IITYKAaTyPKe; TPEIIUHEI
B CBIPBIX TPyHTaX, HEOONIBbIINE H3MEHEHHs 1e0NTa HCTOYHUKOB M yPOBHS
BOJIBI B KOJIOALIAX
VIl | TpemuHsl B ITYKaTypKe U OTKAJIbIBAaHHE OTAEIBHBIX KYCKOB, TOHKHE TPEILH-
HbI B CTEHAX; B SJMHUYHBIX CIy4asX HapyLIEHUs CTBIKOB TPYOOIPOBOOB;
00JIBIII0E KOJIMYECTBO TPELIMH B CHIPBIX IPYHTaX, B OTACIBbHBIX CIIy4asx
MyTHEET BOJIa, M3MEHseTcsl JeOUT HCTOYHUKOB U YPOBEHb I'PYHTOBBIX BOJL
VIl | Bonbuye TpemUHEL B CTEHAX, MTaJeHUe KapHU30B, IBIMOBBIX TPYO; OTIEIBHEIC
CITydau pa3pymIeHus! CTHIKOB TPYOOIIPOBOIOB; TPEIIMHBI B CHIPBIX TPYHTAX 10 He-
CKOJIBKHX CAaHTHMETPOB, BOJa B BOJOEMAaX CTAHOBHUTCS MyTHOH, BOSHHKAIOT
HOBBIE BOJIOEMBI, YaCTO MEHSIETCSI ISONT NCTOYHNKOB M YPOBHSI BOJIBI B KOJIOIAX
IX | B HEKOTOPBIX 34aHUAX 00BaJIbl, OOpYILICHUE CTEH, IEPEKPHITUH, KPOBJIU; MHO-
TOYMCIICHHBIC Pa3PhIBBI U MOBPEKICHHS TPyOOIPOBOJOB; TPEILUHBI B CHIPBIX
rpyHrax 10 10 cM; Gosbline BOJIHEHUS B BOJIOEMAX, YaCTO BOSHUKAIOT HOBBIC
Y [IPONAJIAl0T CYIIECTBYOLINE HCTOYHUKU

X [O6Bansl Bo MHOTHX 37aHuAX. TpeIUHbI B rpyHTax MIHPUHOH 10 1-5 M

X! | MHorouncieHHbIe TPEIMHbI Ha TIOBEPXHOCTH 3eMJIH, O0JIbIINE 00BAIBI B rOpax
Xl | V3menenue penseda MECTHOCTH B OOJIBIINX pa3Mepax

3CMJ'I€TpHCCHI/I$I CHOCO6CTBYIOT Pa3BUTHUIO lIpe3BI:I‘laI\/'IH0 OIIaCHBIX
IrpaBUTALIMOHHBIX MPOLCCCOB — OHOJ'I3HCI>1, 06BaJ'IOB, ockirert. Kak mpa-
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BHJIO, BCE 3EMIIETPSICEHHS OT CeMH OajUIOB M BBIIIE COMPOBOXKIAIOTCA
STHUMH ABJICHUSIMH, IPUYEM KaTacTpo(UIecKOro XapakTepa.

Becbma 3aTpyTHUTENHFHO CTPOUTH NPU BBHICOKOM 3aJleTaHUM TPYHTO-
BuIX BoA (1-3 M). HanGonbire paspyIieHus Mpy 3eMIETPACEHUSIX IIPO-
HCXOZT Ha 3a00J0YEHHBIX TEPPUTOPHUAX, HA OOBOTHEHHBIX MBLIEBATHIX
1 JECCOBBIX HENOYIUIOTHEHHBIX TPYHTaxX, KOTOpPBIE MPH COTPICEHUSIX
SHEPTUYHO JOYIUIOTHSIOTCS, Pa3pyllas BEICTPOSHHBIE HA HUX OOBEKTHL.

Ha Teppuropusix ¢ cuioii 3emierpscenuii MeHee 7 6aJUI0B OCHOBaHHS
3IaHUI U COOpPYKEHHH MPOEKTHPYIOT 0e3 ydera ceiicmuuHocTH. [lpn 7,
8 m 9 Oarax yYHTHIBAIOT CEHCMHUYECKHE BO3ICHCTBHS, HE PEKOMEHIY S
MPOKJIA/IBIBATh ITO/I3€MHbIE KOMMYHHKAIIMA B BOJIOHACHIIEHHBIX TPYyH-
TaX, a B HACHIIMHBIX — JJa’ke HE3aBUCHMO OT BIIYKHOCTH.

Ilpy mIaHMpPOBKE HACEIEHHBIX IYHKTOB B CEHCMUYECKHUX paioHax
CTPEMSATCS JIeNaTh KaK MOYKHO OOJBIIE OTKPBITHIX IPOCTPAHCTB, IIUPOKUX
yiuI ¢ OONBIIMMY TIomaAsMu. [lpy Bo3BeneHNHN KIITBIX 37aHui n3bera-
IOT YCTPOWMCTBA HABECHBIX KOHCTPYKIMH M 3JIEMEHTOB, MCIIONB3YIOT IMPO-
cThIe GOPMBI B TIIaHe, a PYHIAMEHTHI 3aKJIaIBIBAIOT ITOTITY 0Ke.

3. TEOJIOTUYECKHE MNPOLIECCHI U SIBJIEHUS
HA 3EMHOM NMOBEPXHOCTH

ITpupoHbIe TeONIOTHYECKUE TPOIECCH COBEPIIAIOTCS Ha MOBEPXHO-
CTH 3eMJIM WJIM Ha MaJIbIX TJIyOMHAX B pe3yJibTaTe reojIoTHUecKoi pabo-
Tbl BOJIbI, JIbJa, OPraHW3MOB, BETpa, rpaBuTanuu. Kpome 3Toro takue
MPOLIECCHI TPOUCXOAT B pe3yJIbTaTe ACATSIbHOCTH JFOJICH MPU 3aMayn-
BaHUHM MPOCAJOYHBIX TPYHTOB IIOA 3JaHUAMHU U COOPYKCHUAMHU, OT
CABMIKCHUSA I'PYHTOBBIX TOJII HAA MMOJA3CEMHBIMU BI)Ipa6OTKaMI/I UT.AO

I'eosoruyueckue mpoecchl MOXKHO pacwieHUTh Ha 3 cTaguu [1-4]:

a) paspyIlIeHUE TPYHTOB;

0) TIepeHoC MPOIYKTOB Pa3pyIIEHNUS,

B) 00pa3oBaHue U3 MPOAYKTOB pa3pylIeHHs HOBBIX OCAIKOB.

B pesynbTate 3THX MPOIECCOB MPOUCXOIUT H3MEHEHHE peibeda,
CTJIAXKUBAIOTCA €TI0 KPYIITHBIC 3JICMCHTHI U 06pa3y}0Tc51 CJICTKa NPpHUIIOa-
HATBIC PABHUHBI — IICHCTIJICH.

Bovlsempusanus — 310 paspylicHUE W M3MEHEHUE COCTaBa TPYHTOB
MOJT BO3JCHCTBHEM pA3JIMYHBIX arceHTOB, CPEAU KOTOPBIX OCHOBHYIO
POJIb UTPAOT KoJeOaHHus TeMIepaTyp, 3aMep3aHue BOJbBI, KUCIIOTHI, IIe-
JIOYH, YTIIEKUCIIOTHI, BETEP, OPraHU3MBI U T.]I.
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BriBeTpuBaHus ObIBAIOT: Quzuueckoe, Xumuueckoe u op2anuiecKoe
(6uonozuueckoe).

Dusuyeckoe GvleempusaHie BHIPAKACTCS B MEXaHHYECKOM JIpolIie-
HUM TOpPOA Oe3 CYNIECTBEHHOTO HM3MEHEHHS HMX MHHEPaIOrH4ecKOro
cocraBa (puc. 14). DTo NPOUCXOAUT B pe3yibTaTe KojeOaHHs TeMIepa-
TYp, 3aMep3aHusi BOJbI, YAAPOB MEPEHOCHMBIX BETPOM MECUYMHOK, KpH-
CTaJUTM3aIMU COJICH B KamWUIApax, AaBJICHHs OT POCTa KOPHEBOM CHCTE-
MBI PaCTE€HUH U T.[I.

BecbMa MHTEHCHBHO BBIBETPUBAIOTCS HAPY)KHbBIC YaCTH 3JIaHUI U CO-
OpY)XeHHH, 0COOCHHO B MECTHOCTSIX C CYyXHUM PE3KO KOHTHHECHTAJIbHBIM
WU XOJIOJTHBIM KJIIMMATOM.

Xumuueckoe evbigempusanue TIPOUCXOAUT C U3MEHEHHEM COCTaBa Io-
pon. Haubonee akTHBHBIMH peareHTaMH SIBISIFOTCS BOJA, KHUCIIOPOJ,
YIJIEKUCIIOTAa U OPraHMYeCKUE KHCIOThL. B mopomax Kpome pacTBOpeHHs
HPOTEKAIOT peakii OOMEHa, 3aMEIICHHs, OKHCJICHHsS, THApaTalud U
neruaparaii. OJIHOBPEMEHHO € pa3pyLICHHEM ITEPBUYHBIX MHHEPAJIOB,
HarpuMep MOJICBBIX LINATOB, B IPAHUTE 00Pa3yrOTCsl HOBBIC, BTOPUYHBIC
MmuHepaiibl. Tak 00pa3yloTcss MHOTHE pacTBOPUMBIC (XJIOPHU/IbI, KapOoHa-
ThI, CYJIb(UIbI) U HEPACTBOPUMBIC MUHEPAJIbI THIIA TIIMHUCTBIX 00pa3o-
BaHU# (TUAPOCIIOIBI, MOHTMOPHJUTHHUT, KAOJHHUT U JIp.).

Puc. 14. BeiBeTpuBaHue TpyHTOB
[IpocTemuM BUIOM XHUMHYECKOTO BBIBETPUBAHUS SIBIACTCS pdc-
meopeHue 8 600e KAMEHHOW COJIM U THIca. [I[puMepoM CITy)XHUT mepexos
anrugpura B rurnic CaSO, +2H,0 = CaSO, .2H,0. 3ot npouecc comnpo-
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BOJKIA€eTCS pe3kuM yBenmdenuneMm oObema (1o 50-60%), uro BBI3BIBAET
pa3pyIIUTENbHOE JaBICHHE Ha OKPYIKAFOIIUE TOPO/IHI.

[pu HaNMU4YKUK BOJBI MPOUCXOJUT OKUCIIeHHEe. HanpumMep, MUpUT mpe-
Bpaiaercss B THIPAT OKHCH Jelie3a ¢ 00pa30BaHUEM CEpPHOM KHCIIOTHI,
paspyiaromeii MHorue MuHepanbsl. Han mupuTom dacto oOpasyercs
«oKenesHas nuisina» u3 quMonuTa. Conepikamiascs B BOJE YIIIEKUCIOTa
mpeBpamiaeT NoJeBbie MIMAThl B MIMHUCTBIE 00pa30BaHUs. XUMHUUECKOES
BBIBETPHBaHHE WHTCHCHBHEE B TEIUIOM W BJIAKHOM KinMate. Haunbonee
YCTOWYMBBIMHU SIBJSIFOTCSI KBapIl, MyCKOBUT, KOPYHI, MEHEE YCTONYMBBHI —
KaJIBIIUT, JOJIOMHT | JIp.

Buonoeuueckoe (opeanuueckoe) BHIBETPUBAHUE TPOSBISETCS B IPO-
1ecce KU3HEACITEILHOCTH )KUBBIX OPraHu3MoB W pactenuii (puc. 15).
IMopoapl IpoOSATCS W CHUIBHO TOJBEPraroTCsl BO3JACHCTBUIO OpraHude-
CKUX KHUCIIOT, 00pa3yeMbIX MpU OTMHUpaHUU pacTeHuid. KopHU nepeBbeB
CTMOCOOHBI PaCHICIUIATh JaKe CKAbHBIC TPYHTHI, a OAKTEPHUU TOTIIONIA-
IOT OJIHM BEIIeCTBA U BBIICISAIOT Jpyrue. JleiicTBUEe OHOIOTHYECKOTO
BBIBETPHUBAHHSI UTPACT BEIYIYIO POJIb B 00Pa30BaHHUH MOYB.

Puc. 15. Paspyuienue acdaabTOBOro MOKPBITUS PacTyIMMU TPUOaMU

[Iporiecc BBIBETPUBAHUS MOPOJ BhIPAXKAETCS B U3MEHCHHH WX (PH3H-
KO-MEXaHMYECKHUX CBOMCTB, CHUKEHUU YCTOMYMBOCTH OCHOBAHWH CO-
OpPY>KE€HMM, BOBHUKHOBEHUHU €CTECTBEHHBIX U MCKYCCTBEHHBIX OTKOCOB,
MTOA3EMHBIX BEIPAOOTOK | T.I.



ITponykTsl BBIBETpHBAHUS MOTYT OCTaBaThCSd Ha MecTe 0Opa30BaHMS
WIH TIepeHOCUThCs. Ecim oHM He mepeHocsTes, To BO3HUKaeT 2urosuit (el)
C XapaKTepHOI HEOKATaHHOCTHIO YACTHI 1 IEPEMEHHON MOLTHOCTBIO.

CreneHb BBIBETPEIOCTH MOPOA OLCHUBACTCS KOIDPuyueHmom 6bvi-
sempenocmu Ky, T.e. OTHOIIEHHEM IUIOTHOCTEH BBIBETPENONW MOPOABI K
HEBBIBETPEIION.

Bopb6a ¢ npoueccom BhiBeTpuBaHusA. OyHIAMEHTHl B OCHOBAHUUAX
3aHUI M COOPY>KEHHUI MPOpPE3aroT KOPy BBHIBETPUBAHUS 10 HEBBIBETPEIIO-
ro rpyHra. [Ipu 1octaTouHO# MPOYHOCTH WM YHPOYHEHUH ITIOBUM MOTYT
UCTIONIb30BATh B KAYECTBE HECYILETO OCHOBAaHUA. B mepuop skciutyaranyu
3IaHUI U COOPYKEHHU TPYHTHI U CTPOUTEIbHBIE MaTepualbl Oe3 3aIlUThI
OT areHTOB BBIBETPUBAHHSI MOTYT IOCTENIEHHO Pa3pyIIaThCSL.

Jns mpenoTBpalieHrsl BEIBETPUBAHHS WM YIYUIICHHUS CBOUCTB YXKe
BBIBETPEJIBIX TPYHTOB IPHUMEHSIOT pa3sinuHbie Meponpusitus [1-3]:

- MOKPBITHE TPYHTOB HEMPOHULIAEMBIMH JJIsl areHTOB BBHIBETPHBAHUS
MaTepuanamuy,

- IPONUTHIBAHUE TPYHTOB Pa3IMYHBIMU CTOMKHUMU BELLIECTBAMH;

- HEHTpaIu3alyio areHTOB BBIBETPHBAHMS;

- IJITAHUPOBKY TEPPUTOPHUHA U OTBOJ BOJI.

3alUTHBIE TTIOKPBITUSA U3 TYAPOHA, [IEMEHTa, TEOCUHTETUKOB U JPYTUX
UCKYCCTBEHHBIX ITOJMMEPHBIX MAaTepHUasioB MPENOXPaHSIIOT TIPYHTHI OT
MPOHUKHOBEHUSI BOIBI, HO HE 3AIIMINAIOT OT BIHMAHHUSA KOJICOAHUS TeMIle-
patypsl. IlepemsrTas riauHa SBISETCS XOPOLIMM H30JHPYIOMIMM HOKPBITH-
eMm. MHorma AHO BRIBETPHBAEMOTrO KOTJIOBaHA HE JOBOIAT 10 MPOEKTHOU
OTMETKH, a cJ1a0bIii CII0H CHUMAIOT Iiepe]] yCTPOUCTBOM (yHAAMEHTA.

[IponuTHIBatOT TPYHTHI JKUAKUM CTEKIIOM, TYAPOHOM, LIEMEHTOM.

HeiiTpanu3aunio areHTOB BBIBETPHUBAHUS B CHIIY HEYJ0OCTBA U 10pPO-
TOBU3HBI NMPUMEHSIOT PEAKO, a JUId 3TOr0 HMCHOJb3YIOT HACBILICHHE
bunpTpyomecs Boasl HEUTPAIN3YIOIUMHE COSIMU JINOO IPEHAXH.

3.1. T'eonormveckasi 1esiITeTLHOCTH BETpa
(30;10BBIE OTIIOKEHHSA — €0Q)\)

Betep coBepimaeT OOJBIIYIO T'€OJIOTHUECKYIO PabOTy: paspyllieHue
3eMHOU TOBEPXHOCTH (8bi0y6anue WIN Oepasyus, odOmaiusanue WIa
KOppOo3ust), TIEPEHOC MPOAYKTOB pas3pyIleHus W OTIOKEHUE (aKKyMyJIsi-
IIUS1) 9TUX MPOJYKTOB B BU/IE CKOTUICHUH Pa3IuIHON (HOPMEI.
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Bce aTH mporiecchl HOCAT 00Iiee Ha3BaHUE 70106blx. OHU Hambomee
SIPKO TMPOSIBIISIFOTCS B MYCTBIHSX, JIOJIMHAX PEK M HA MOPCKHX MOOEPEKbX.

BoinyBanue (nedisinusi) BOZHUKACT B PE3yJbTaTe BO3JCHCTBUS Me-
XaHUYECKOW CHIIBI BETPa, MPOSBISSCH OCOOCHHO CHIIBHO B PBIXJIBIX U
MATKHX MOPOJIax, Ha MOYBaX MaxXOTHOTO CJOs. BhITyBaHUE yCHIMBACTCS
Ioclie HapyIICHUs JIEPHOBOTO TOKPOBA, BBHIPYOKH KYCTapHUKOB U Jie-
peBbeB. [Ipu 3TOM BeTep BBIIYBaeT KOTJIOBUHBI, O0OPO3/Ib U TPAHIIIEH.

MexaHuueckas CHia BETpa B BHJIe OOKOBOTO JABJICHUSI 6empOo6oll Ha-
2py3Ku BO3JICUCTBYET Ha MPEMATCTBHS B BUJC 3JAaHUM U COOPYKCHHUH,
YTO BIHSET HA UX YCTOWYHBOCTb.

[lon HamopoMm BeTpa MPOUCXOIUT MEPEHOC IBUIH, MECKa U Jaxke rpa-
Bus. Ilpu ynape o TBepable MOPOABI IMECYAHBIE YACTHIIBI MEPETUPAOT,
CBEpJIAT M 00TAUMBAIOT UX MOBEPXHOCTH. [10sIBISIOTCS OOPO31bI, Keno-
0a, yrimyonenus. DTOT mpoliecc 00TauuBaHMs TOJTYYHII Ha3BaHUE KOPPO-
3ui., KOTOpas MOPOJbI MPEBpAIIacT B OOJOMKH Pa3IMYHOTO pasMmepa.
IToMuMO TIOPOXKICHUS PA3IMYHBIX (GOpM pelbeda BOSHUKAIOT pasiind-
HBIC OcmaHybl B BHIE CTONOOB, rPpUO0O0OPA3HBIX J0JIOBBIX Ba3, MOCTOB
(20710BBIX BOPOT), KAYAIOIIUXCSA KAMHEH | T.JI.

Donosvie omaoxcenus. B 3aBUCHIMOCTH OT CKOPOCTHU BETpa U pa3Mmepa
YaCTHIIBI TIEPEHOCSTCS] BETPOM BO B3BEILICHHOM COCTOSIHUH (2unucmete,
noliesamole U MeAKUE NECUAHbIE YACMUUbL), TTyTEeM IePeKaThIBAHUS
WJTU TIEpEMETICHUS Ha HeOOIBIIO BRICOTE.

BetpoBbie (30710BbIC) OTIOKEHHS MPEACTABICHBI HECKOM U MbLIBIO.
ITo 3aKperuIeHHOCTH WX JENIAT Ha MOABHXKHBIC (JoHbl, Gapxanvl) U 3a-
KpEeIUICHHBIE (2psidosble, Oyepucmple) TeCKH.

Jionwl 00pazyroTes mo Oeperam pek U Mopel Bo3lie KyCTapHHUKOB, He-
POBHOCTEH penbeda u 3manwid. J{FoHbI 00BITHO 00pa3yIOT MEIh XOJIMOB.

Bapxanwvt (puc. 16) BO3HHKAIOT B MYCTBIHAX MO JICHCTBUEM CHIIbHBIX
BETPOB.

[pu mepemMerieHuy NOABKHBIC MECKHM 3aHOCAT TMOJIs, 0A3UChI, KaHa-
a1, goporu (puc. 17), 3manus, ceneHust U qaxe ropoaa. Ha mobepexbu
OpaHnuu Mo TMecKaMu MOTpeOCHbl JAepeBHU W Topona. OXKHUBICHUIO
MEePEMEICHUsT TIECKOB CMIOCOOCTBYIOT YHHUTOXXCHUE TPABSHOTO MOKPO-
Ba, JIBWKCHUE TPAHCIIOPTa M 3eMJIEPOHBIC PabOThl. DOJIOBBIC MECKH 32
CYET U3MEHYMBOCTHU HATPABJICHUS H CKOPOCTH BETPA UMEIOT CIOUCTOCTh
W HaKJIOH MpH c1aboil yrmioTHeHHOCTH (KO3(dHUIMEHT MOpUCTOCTH 60-
nee 50%) 0cOGEHHO B CyXHX YCIOBHSIX.
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6)

Bertep

Puc. 16. Bapxanst:
a — m1aH, 0 — IPOOJIBHEII pa3pes

Puc. 17. 3aceimanHas IecKOM jKeJIe3Has 1opora

Jlnst 60pbOBI C MOJABMKHBIMU TIECKAMH IMPU CTPOUTENBCTBE M IKC-
IUTyaTalyy 31aHAI U COOPYKEHHUI HCIIOIb3YIOT CICAYIOLINE METO/IBL:

- YCTaHOBKY Ha MyTH JIBHIXKCHHS IECKOB JICPEBSHHBIX IIIUTOB;

- TI0CA/IKy PACTHTEIBHOCTHU (TPaBbl, U KyCTAPHUKOB);

- 00pabOoTKy MECKOB PA3IMYHBIMU 3aKPEIUISIOIIUMU PAaCTBOPAMH;

- apMHUpOBaHHs IOBEPXHOCTHBIX TOJII T'€OCHHTETHYCCKUMHU Mare-
puanamu (ceTkamu, IIICHKaMH, S’TYCUCTBIMU KapKacaMHt H T.I1.);

- MPOCKTUPOBAHHUE COOPYKEHMH, OOJIEr4arouX MpoIyCcK ABHKYIIE-
rocsi rnecka.

[TbieBaThie HAKOIJICHHSI BCTPEYAIOTCS OOBIYHO 3a MpelaeiaMH ITyc-
ThiHb. Takhe HAKOIUICHHS JAPEBHEr0 BO3pacTa B CyXHX YCIOBHsAX (op-
MHPYIOT J1€cChl, XapaKTePHU3YIOLIHECs MPOCaIOYHOCTRIO TIPH 3aMayBa-
Huu. Bo BnaxxuoM kimmare benapycu copmupoBairck Henmpocaa0uHbIe
HéCCOBHI{HI)IC Cynecu u CyriluHKU.

3.2. T'eosioruyeckas AesiTeJIbHOCTH AaTMOC(EPHBIX 0CATKOB
(MOBEPXHOCTHBIX TEKYYHX BOJ)
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3a cuer aTMOC(EPHBIX OCAAKOB (OIS WM TasHUS CHera) Io Io-
BEPXHOCTH 3€MJIM BOJA pAcTeKaeTcs B BUJC MHOTOYHCIEHHBIX MHKPO-
CTPYeK ¥ CIUIOIIHBIX MOTOKOB. [Ipn 3TOM Ha CKIOHAX BO3HHMKACT M/I0-
cKkocmuou cmuig (TIOCKOCTHAS 3po3ust Oe3 00pa3oBaHus pyciia), IPUBO-
Js K BBINOJAKMBAHUK MECTHOCTH. IIIIOCKOCTHON IOTOK IIOCTEIIEHHO
pa30MBaeTCs Ha OTHACNBHBIC CTPYH, CO3/AIOTCS KPYIHBIE MOTOKH (py-
YbH), OCYLIECTBIISAIOIINE CIpyiuamyio 3po3uto ¢ 00pa30BaHUEM IIPOMO-
uH (puc. 18), oBparos u T.1.

Puc. 18. O6pa3zoBaHue IPOMOKH Ha OTKOCE [IPU CTPYHYATOM 3po3uu (a) U oBpara
Ha CKJIOHE 32 TOJIIOPHOM cTeHoi Ha yi1. JKyapo B Muncke (6)
IIPY HapyIICHUH OJICPHOBKH, YTO 00YCIOBIIIO €€ 00pyIIeHHne

O6pazosanue Harocog. TIpOAyKTbI BBIBETPHUBAHHS MOPOX (DIIIOBUIA)
BOJHBIMH ITOTOKaMHU CMBIBAIOTCSI C BO3BBIIIEHHOCTEN Ha CKJIOHBI M K UX
MOJIHOKMIO. B 3aBHCHMMOCTH OT CHMJIBI TIOTOKOB M KpPYTH3HBI CKJIIOHOB
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MEPEMELIAIOTCSL YACmUYbl ZIUHUCHIbLE, Nbllesample, necuanvle U 0a-
Jice bonee Kpynnole 0010MKU.

Ha cxionax u y ux mojouBbl ckarwiuBaercs oemosui (dQ), B moHu-
JKCHUSIX Ha IPUMBIKAHUH K CKIIOHaM — npomiosuil (puc. 19). DT HaHOCH
MOYTH CIUIOMIHBIM TOKPOBOM 3aKpBIBAIOT JISKAIIWE IMOJ HUMH Oonee
npeBHUE (KOPEHHBIC) MOPOIBL.

[lentoBuanbHbIe OTJIOXKEHMS Yalle BCEro HEOoTCOpTHpoBaHbl. OHH
CIOCOOHBI K CIHOJ3aHHIO MO0 CKJIOHAM C MHTEHCHUBHOCTHIO M MOIIIHOCTBIO
B 3aBUCHMOCTH OT KPYTU3HBI CKIIOHOB M COCTaBa HAaHOCOB.

Puc. 19. Cxema obGpa3oBaHus
HAHOCOB Ha CKJIOHE pelbeda:

D — amoBuit; [ — nemoBuii;

I1 — npomroBuii; 1 — atMmochepHbie
OCaIKH, 2 — INIOCKOCTHOI CMBIB;
3 — KopeHHbIe TOpobL; 4 — mepBo-
HayanbHas HOBEPXHOCTh CKJIOHA

[To cBoemy coctaBy nenroBHI pa3HOOOpa3eH U B MHHEPAIOTUIECKOM
OTHOIIICHUH CBSI3aH C PACIIOJIOKEHHBIMHU BBIIIE 1O CKIIOHY TpyHTamu. B
BEpPXHEH YacTH CKJIOHOB OH NPEICTABIICH CY2IUHKAMU, CYnecamu, nec-
KOM ¢ 8KII0UeHUAMU KPYRHBIX 00J10MK06, BHU3Y — CYRECAMU, CY2IUH-
Kamu u pesice cnunamu. B n€ccoBbIX palioHax JIETIOBUN NpencTaBiieH
JNECCOBMIHBIMM CyrauHKaMu. IlpomroBuit (pQ) mpencrasiser coboif
pBIXJIbIe 00pa3oBaHMs HEOAHOPOJHOTO COCTaBa B BUAE CYTJIMHKOB H
cyTiecei, mepecianBaeMbIX ¢ TIECKOM M KPYITHBIMU O0JIOMKaMH.

Oo0pa3oBanue oBparoB. PacrasBiiuii CHer M JOXIW Ha CKIIOHAX
CO3/IaI0T PYYbH W CTPYHUATYIO 3PO3UI0, MPUBOSI K 0Opa30BaHUIO 08pa-
206 (puc. 20), y KOTOPBIX pasinyaroT ycmobe, aoxce u sepuuny (puc. 21).
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Puc. 21. [IpomonsHEL pa3pe3 oBpara:
1 - ycrbe; 2 — noxe; 3 — BepumHa; 4 — HanpaBICHUE POCTa OBpara; 5 — KOHyC
BBIHOCA; 6 — Ga3uc 3po3uu; 7 — MaKCUMasbHas TIyOuHa OBpara

Jloxxe oBpara pa3mbIBaeTCs /0 MPEACTbHONH OTMETKH, T. €. YPOBHS
Oacceitna (03epo, peka M T.I.), B KOTOPBII BIagaeT BOAOTOK OBpara.
OTOT ypOBEHb Ha3BIBAIOT 6a3ucom dposuu. B Hadase pa3BUTHS BO3HUKA-
eT NIyOOKHMi aKTUBHBII OBpar ¢ oOpBIBUCTHIMU Oeperamu U 0e3 pacTu-
TeNbHOCTH. [Ipu HOCTHXKEHHHM OBparoM MaKCHMMaJbHOW IIyOuWHBI 0Opa-
3yeTcs Oanka, y KOTOPOH IIMpHHA IPEBOCXOAUT IIyOHHY, €€ pOoCT mpe-
KpamraeTcsi, CKJIOHBI 3aJepHOBBIBatoTCs. [loHIKeHWe Oasuca 3po3un
(ypoBHS pexu) BBI3BIBACT HajbHellnee pa3BUTHE oBpara. OBpakKHBIH
9JIIOBUH HAKaIUIMBAETCSl B YCThE OBpara.

MenuopaTuBHBIE MEPHI [0 YMEHBIIEHHIO OBPAXKHOW 3PO3HUHU TaKOBBI:

- IUTAHUPOBKA CKJIOHOB U 3aChINKa MEJIKUX OBParos;



- BBITIOJTQ)KUBAHUE OBPAroB C YCTPONUCTBOM JIOTKOB, OBICTPOTOKOB;

- YCTPOMCTBO BO033/ICPKHUBAIOIINX U BOJOOTBOMSIINX BAaJOB, Ha-
TOPHBIX KaHaB, TaMO-TIepEeMBIYEK, TOHHBIX 3aMpy 1 U Ip.;

- TIOZICBITTKA OTKOCOB Ha CKJIOHAX OBPAroB, OJICPHOBKA U 3aJIECCHUE;

CeneBbie moToKH. Cenu TIPEICTABIIIOT COOOW OYpHBIE Tpsi3eKaMeH-
Hble (BOJIOKAMEHHBIE) MOTOKH B TOPHBIX paifOHax, MPUBOIANIME K OOJb-
UM pa3pylIeHUsM Ha cBoeM IyTH (puc. 22). Jliust 60psObI ¢ censimu Tpe-
Oyercsi, COXpaHEeHHe JIEPHOBOrO MOKPOBA Ha MACTOMINAX, HEIOIyIICHHE
HePEChIXaHHsl BEPXHETO CJIOS TIOYBBI M MIOBEPXHOCTHOM 3PO3UH, MOCAIKa

JIECA, BBIIIOJIHEHHUE OPraHU30BAaHHOI'O OTBOJA ITIOTOKOB, CO3JaHUE IIJIOTHH.

Puc. 22. IlocaencTBust CEIEBOro MOTOKa

CHeXHbIe JJaBUHBI BOZHHUKAIOT OT OOpYIICHHsI OOJIBIIX Macc CHera
C KpYTHIX ckJIOHOB. OHU OBIBAIOT CyXUMH B MOPO3 U MOKPBIMH TIPH OT-
Terneny. B 3aBUCMOCTH OT 0COOCHHOCTEH MECTHOCTH M XapaKTepa JBH-
JKCHUS JIABUH JUTS 3allIUTHI CKIOHBI TEPPACUPYIOT, CAJIST JEPEBbsl, BO3BO-
JSIT TIOATIOPHBIE CTEHBI, OPTaHU3YIOT WHXKEHEPHYIO 3alllUTy C BO3BEe-
HUEM Tajiepei HaJl COOPYKESHUSMH, TOPHBIMHU JIOPOT'aMH H JIP.
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3.3. T'eostornyeckasi 1esITEJILHOCTh PeK

IToHOBOIHBEIE pEKH COBEPIIAIOT OOJBITYIO TEOJOTHICCKYIO paboTy —
paspyuienre (3po3uI0) TPYHTOB, TIEPEHOC U OTIOXKEHHE (aKKYMYIIAIHIO)
3THX MPOAYKTOB (puc. 23), KOTOpPbIC HA3BIBAIOT aLttosuanvivimu (2Q).

L

Puc. 23. TIpogonsHbIi TPOGUITH TOTHHBI PEKH:
| — Teuenue Bepxuee; Il — 1o xe cpennee; 11 — To xe HIKHEe; 1-3 — mocnen0BaTEIbHEIC
cTamuu BEIpaboTKU pOodUIIs pekH; 4 — HalpaBJIeHUE JOHHOM PO3HH,
5 — 6a3uc s3po3un; 6 — Mmope

Oposzust ObiBaeT TOHHOW W OOKOBOW. Ee MHTEHCHBHOCTH 3aBHCUT OT
ckopocTH TedeHusl. [Ipu pasMbiBe OeperoB pyciio peKd Ha paBHHHE OITy-
xnaet (Meanapupyer). OOJIOMKM MHTCHCHBHEE OCEIAIOT B pycie, peka
MeJIeeT, TOSBISIFOTCS OTMEIH, TepeKaThl, Kockl. Ha paBHMHAX BO3HHKa-
10T cTapulibl. Ha pa3zButre pek BIUseT MPOU3BOACTBEHHAS IESTEIHHOCTh
YeNoBeKa.

Cmpoenue peunvix 0oaun. JJoMWHBI peK pa3HOOOPa3HBI IO opMam,
pa3MepaM, cTpoeHHuio. B momepedyHsIx paspe3ax OHU OBIBAIOT cummem-
PpUuHble U ACUMMempUiHbIe.

JonuHa UMeeT: OHo, pycio, noumy u meppacet (puc. 24).

Puc. 24. DiaeMeHTbI CTPOSHHUS TONHUHBI PEKH:
1 — xopeHHbIe Opobl; 2 — CKJIOH; 3 — pyciio; 4 — moiima; 5 — nepBasi Ha(oiMeHHast
Teppaca; 6 — To e, Bropasi; 7 — cTapula; 8 — THO JOJIUHBI



/J[Ho — HU3IMAs YacTh, 3aKIOYEHHAS MEXIY MOJOMIBAMH CKJIOHOB.
Pycno — vacthb, 3aHsTas BOAHBIM NMOTOKOM. [lomepeunslil pa3pe3 moToka
Ha3bIBAIOT JKUBBIM C€UYeHHEM. [/oiima — 4acTh, 3ajJuBaeMas BOJAOU B Iie-
pHOJ MaBOJIKa MPU TasHUU CHera BecHoW. Huzkue moiMbl 3aIuBarOTCs
€XEToIHO, a BBICOKHEe — omuH pa3 B 10-15 met. Cmapuysr — u3omupo-
BaHHBIC PyCJIa PEK C OTCYTCTBHEM ABIIKEHUS BOJBI TOJOOHO 03€paM.

Heo0xoammo paznudats clieAyroniie YpOBHU BOJBI B PEKe:

* pacuemmuwvlli 20pu30HM BBICOKUX BOJ, OTBEUAIONIMHA CPETHUM W3
HanOOJBIINX YPOBHEW PEKH, HAOIIOJaBIINXCS B TEYEHNE MHOTHX JIET;

* HausvblCWUL 20pU30HM BBICOKUX BOJ, BBIIIE KOTOPOTO IO MHOTO-
JIETHUM HaOJIOCHUSM BOJIa HE TTOTHUMAIIACH,

* MedHCeHHbIL 20PU30HM — HU3KUHA yPOBEHD BOIBI.

Ha GeperoBom yuacTke MOWMBI, BAOJB pycila, 00pa3yeTcsi MpUpycio-
BEII Ban u3 necka. LleHTpanbHas yacTh MORMBI COAEPIKUT MIPUTOKH, CTa-
PHIIBI, 03epa, CTapble IPUPYCIOBBIE BAbI.

Teppacwt — ycrynbl (ONEpEUHbIC W MPOIOJIbHBIC)HA CKIOHAX JIOJTUH
pex.

Tlonepeunvie Teppachl pacronararoTcs MOMEPEK PEK OIUHBI U TIOPO-
JKIAIOT BOAOMAJIBI, Pa3MBIBAIOIINE MATKHE TPYHTHI C 00pa3oBaHUEM YC-
TYy1oB (OpPOToB).

IIpooonvubie Teppackl pacroiararoTcs BJOJIb CKIOHOB JIOJIUH B BUJIC
TOPU30HTAIBHBIX WM MOYTH TOPU3OHTAIBHBIX HAONOUMEHHLIX TLIOIA-
nok. Ilo cmararomemMy maTepuany WX TMOIPa3AEISIOT HA 9PO3UOHHbIE,
yokonbHble U akkymyasmuehvle (amumoBuanbheie) (puc. 25). Tlpu naBoj-
Kax OHHM HE 3alMBaIOTCsA Bomoi. Kaxkmas w3 HuUX B CBoe BpeMsi ObLIa
noiimMolt. [lanbHelinee yriryOneHue AHA AONHHBI MTOJHUMAET HAAION-
MEHHBIE TePPACHI BCE BHIIIIEC H BEIIIIE.

Opo3uoHHble Teppachl BHIMBIBAIOTCS PEKOI B KOPEHHBIX MOPOAAX J10-
JIMHBI M BO3HHMKAIOT HA TMEPBBIX CTAJUAX PAa3BUTHS PEKH B €€ BEPXHEM
TEUCHHUU. DTH TEPPachl, MEPEKPHIThIC MAJOMOIIHBIM AJLTIOBUEM, Ha3bl-
BAIOT YOKOJbHLIMU. AKKYMYNAMUEHbIe TEPPACH] CIIOXKEHBI U3 aJUTIOBUS B
JIOJIMHAX PaBHUHHBIX PEK, UX MOAPA3JCISIIOT Ha GI0JCEHHble U HAlO-
arcennvie (puc. 26).

Hanoowcennvre meppacwt (puc. 26, 6) 06pa3yroTcs Mpu yCUICHUH PO-
3MOHHOW JIESATENIbHOCTH, YaCTUYHOM pPa3MbIBE PaHEe OTIIOKUBIIETOCS
AJUTIOBAS M aKKyMYJISIIMM HOBBIX HAaHOCOB IOBEpX Ooliee MPEBHUX ajl-
JIIOBUATBHBIX OTIOXKCHHIA.
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Puc. 25. Ture! HagMOWMEHHEIX Teppac:
a — DpO3HOHHBIE; O — IIOKOJBHEIC; B — aKKyMYJIATHBHEIE; 1 — pycio; 2 — moiimMa,
3 — mepBas HajMoOWMEHHas Teppaca; 4 — To ke, BTopasi, 5 — KOpEHHBIC TPYHTHI

Puc. 26. Buapl HaAMOMMEHHBIX aKKYMYJIITHBHBIX T€ppac:
a — BJIIOKEHHBIC; O — HAJIOXKeHHbIC; 1 — pycio; 2 — noima;
3-5 — HamoWMEHHBIE Teppachl; 6 — KOPEHHbBIE TOPO/IbI

T'eonmornyeckoe CTpOEHHE PEUYHBIX JOJIMH MMEET BAXHOE 3HAYCHUE
IIpU HMHXKEHEPHO-TEOJOTMYECKOM HUX OLEHKE B CTPOMUTENIBHBIX LENSX.
Haubonee 61aronpusTHBI Teppackl 3pO3UOHHBIC. 3HAYUTENBHO CIOXKHEE
CTPOUTENBCTBO HA AKKYMYJIITUBHBIX HaHOCAX.

Bopboa ¢ spo3ueii pek. {111 31aHUl U COOPYKEHUN B PEUHBIX JOJIH-
Hax MOJMBIB OEperoB, B TOM 4Hciie APEBHUX Teppac, U 3ariayOsieHne qHa
PEKH TpEeACTaBIISICT 3HAUYUTEIBHYIO OMACHOCTh. JTO TPUBOJHUT K 00pY-
HICHUIO OeperoB, MOSBICHUIO OOBAJIOB, OMOJ3HEW M JAPYTMM HEXema-
TEIbHBIM SIBJICHUSIM (pHC. 27).



Puc. 27. Pa3mbIB Gepera pexu

C 00KOBOI1 »po3meil OOPIOTCS YKPEIUICHHEM OEperoB ¢ peryIupoBa-
HUEM TEUCHUs PEKU. B 3aBHCHMOCTH OT T€OJIOTHYECKOTO CTPOCHHS Oc-
pera, XxapakTepa M MecTa pa3MblBa YCTPaWBaIOT HaOEpEeXkKHbIC, MOJIIOP-
HbIE CTCHKH, HaOpachIBalOT OyTOBBIE KAMHH CBOOOIHO WIIH B (haITTHHBIX
TIo(hAKaX, YKIaIbIBAIOT KeJIe300eTOHHBIC TUIUTHI U T. 1. bepera 3amu-
MIAIOT CTPYCHANPABIISIONMMHU cCTeHKamH (puc. 28).

— Puc. 28. Crpyenanpasisiomas
L CTEHKA B PYCJIe PEKH:

1 - 31aHue; 2 — pa3MbIBaeMBIi
Oeper; 3 — cTpyeHAaIpaBIIIOIIAst
CTCHKA; 4 — TeUeHHE PEKU

AJUTIOBHAJIBHBIEC OTJIOXKEHHSI PeK W MX CTPOUTEJbHBbIC CBOICTBA.
BonpmmHCTBO 06JI0MKOB PEKH BBIHOCST K MOPIO U OTKJIa/bIBAIOT B paii-
OHE JIe7bT. MHOIO ajIloBUsl CKAIUIMBACTCA B pycie peK U Ha NOUMax ¢
MOIIIHOCTBIO B JIOJIMHAX PEK OT HECKOJIBKUX JI0 JECATKOB METPOB. B co-
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CTaB aJUTFOBUS BXOIST 2/1bl0bl, 8ALYHB, 2AJ1CYHUK, 2PAGUIL, HECKU, CY2-
JIUHKU, 27TUHBL, Wb, OP2AHUYECKUll mamepuan. B TOpHBIX pekax Ipe-
00JIafaloT KpynHoOI0YHble, B PAaBHUHHBIX — HeCKU U Oosiee MenKue
ocaoku. 1o xapakTepy ¥ MeCTy HaKOIICHHS PEYHBIE OTJIOKEHHUs ObIBa-
10T 0enbmogvle, pyciogble, NOUMeHHble I CIApPUYHbLE.

B nmenbrax HakaluIMBaKOTCA necuaHo-eAuHuUcmole ocaoku. Pycroeuli
anosUli COCTOUT U3 Hecka W Ooyee TPYOBIX OOJIOMKOB — 2a/leYHUKA,
2pasus, eanynos. Iloiimennolii anntoguli OTKIIABIBACTCS B TEPUOJ Ia-
BOJIKa W TPEACTABISICT CO00M cyznunku paslIndHOTO COCTaBa, IUHbL U
MelKue necku, KOTOpble OOBIYHO 0f02auienvl Op2AHUUECKUM Mame-
puanom. CmapuyHulli a11106uli BOSHUKAET B BUNIC WUIA C OP2AHUYECKU-
Mmu eewgecmeamu. Ilpn maBonke B CTapuUIbl MOCTYHAIOT MeIKUE UMU-
cmble necku, Jaie Bcero B popme JHH3.

B ocHOBaHMM aJTIOBHS 3AJIETAIOT 2a/leUHUKU, 2DAGUIL, KDYRHblE NEeCKU.

B peuHBIX nONMHAX MOTYT 3ajeraTh HEeaJUTIOBHAJbHBIE OTIOKEHHS B
BHJIE JICITFOBHS, TIPOITIOBHABHBIX HAHOCOB M 30JIOBBIX HAKOTIJICHHA.

K oueHke altOBHAIBHBIX OTJIOKEHUM KaK OCHOBAaHUU CIIEIyeT MOJ-
xomuTh auddepeHnmpoBanHo. PycnoBeie OTIOXKEHHSI B JOTUHAX KPYTI-
HBIX peK CIIy’)KaT XOPOIIUM OCHOBaHHEM JUIsi MOCTOBBIX IT€pexo/0oB. B
PYCIIOBOM QJITIOBHH, MEPEKPHITOM MOWMEHHBIMH M CTapUIHBIMHU OTJIO-
KEHHSIMH, UCTIONB3YIOT CBalfHbIE ()yHIaMEHTEI.

JpeBHUiT MOWMEHHBIN aJUTIOBUN B BUAC CY2IUHKOG U 2TIUH MEepOoll
KOHCUcmeHyuy SIBIAETCS XOpoImmMM ocHoBaHWeM. OIHaKo Ha APEBHUX
Teppacax ailr08UAIbHbIE CY2IUHKU 9aCTO OBIBAIOT J1ECCOBUOHBIMU U MO-
2ym 001a0ams npocadOyHbIMU CEOUCBAMU.

CoBpeMeHHBII TTOWMEHHBI AJUTIOBUN 00JIagaeT BBICOKOH BIIaYKHO-
CTBIO, TMOO BOOOIIIE HAXOAMUTCSA B BOJOHACHIIIEHHOM COCTOSHUHM C HH3-
KOW Hecymied criocoOHOCThI0. CyTIMHKY W TIMHBI JIETKO HEePeXOisT B
IUIACTUYHOE W AaXKe TeKydee cocrostHane. Hanbomnee caOpiMu SBISIOTCS
nioBaTele crapudHble. [Ipu cTpoWTenscTBE MEXAY MOIOIMBON (QyHIa-
MEHTAa ¥ WJIOBATHIM TPYHTOM MPUMEHSIOT ITeCYaHbIe OAYIIKH TN CBaii-
HbIe (QYHIaMEHTHI.

B cuiy Hanugusi MHOTOCIIOHOCTH TOIIII aJUTFOBHATBHBIX OTIIOKEHHUH,
HaJIMY U JIMH3 ¥ TIPOILUIACTKOB OHHM TI0J] HArpy3KOH MOTYT 00JamaTh pas-
JUYHOW CKUMAEMOCTBIO, YTO 3HAYUTENHFHO YCIOXKHAET PacdeT OCaIKH
coopyxeHnii. C aJuTIOBUATBHBIME OTJIOKEHHUSIMHA CBSI3aHBI TUTBIBYHHOCTH
[IeCYaHbIX ¥ Ha0yXaHHe TIMHUCTHIX TPYHTOB.

3.4. T'eosiornyeckasi AeATeJILHOCTH MOPSI



B Mopckux GacceifHax (MOpSX U OKe€aHax) MPOTEKAIOT CIIOKHBIE TIPO-
[eCcChl SHEPreTUYECKOTO pa3pylleHus, epeMeneHns 1 GopMUpoBaHus
Pa3IUYHBIX 0CaJI0OYHBIX TTOPOI.

B npuOpexxHoit 30He MOPCKHE OCaJIKU COCTOAT U3 MPOYKTOB pa3py-
nIeHus: OeperoB M Martepuana, MPUHOCUMOTO BETPOM U OCOOCHHO peKa-
MU. B MOpSX MHOTOUYHCIICHHBIE OPTaHU3MBI C TBEPIBIMH CKEICTaAMHU
(paxoBunsl, manipipu) U3 CaCO, u SiO,N.H,O co3natotr opzanuueckue
ocaoku. B coneHoli MOPCKOI1 BOjie MHOTO XUMUHUECKUX OCAOKO8.

[Ipu BepTHUKANBHBIX KOJIEOAHMIX 36MHOUM KOPBI MOPS ITEPEMEIIAr0TCS,
Kak OBl TIEPEJIMBAIOTCS C OJIHOTO MECTa Ha Jipyroe. B onHux mecrax Oe-
per orcTynaer (mparcepeccusi) N HaCeJCHHbBIC MYHKTHI 3aMETHO yajlsi-
10TCSL 0T Mopsi. B apyrux mMope HactymaeT (peepeccus), 6eper morpyxa-
eTcs MOJl BOJy M SHEPTUYHO pa3MbiBaeTcs. [Ipu CTpOMTENHCTBE COOPY-
JKEHUI Ha Oepery HaCTYIAIOIIero MOps HAI0 MPeAyCMaTPUBATh MEPHI IO
00pbOe ¢ pa3MBIBOM.

AOpa3noHHas padota Mops. ['eosornueckas 1eATENbHOCT MOpPS IO
pa3pyIlIEHHIO TOPHBIX TOpoA, OeperoB U aHa Ha3bIBAIOT abpasueli. [1po-
[ECChl adpa3uy 3aBUCIT OT OCOOCHHOCTEH JBHMIKCHHS BOJbI, HHTEHCHB-
HOCTHU W HaNpaBJICHUS BETPOB, TCUCHUH, XapakTepa I'PYHTOB Ha Oeperax.
OCHOBHBIC pa3pyIICHHsI COBEPIIAIOT MOPCKOU npuboii U B MEHBIICH
Mepe pasnuuHbie meuenusi (MpUOPEKHBIC, TOHHBIC, TIPUINBGI U OTIIUBEI).
I'maBHOE 3HaUeHHE B 3TOM IPOLIECCE NMEST MEXaHWYeCcKasl CUila OT yJa-
POB BOJIH U OOJIOMKOB TOPOJI.

JeiicTBre BOJH ocnabisieTcs U MpeKpamaeTcst Ha TIyOMHaX, paBHbBIX
MPUMEPHO TOJIOBHHE JJIMHBI BOJIHBI, T.€. PACCTOSHHIO MEXIY JABYMS
COCETHUMHU I'PEOHSIMHU.

B pesynbrate abpasuu Ha Oeperax oOpa3yloTCS 60IHONPUOOUHbIE
meppacwt (puc. 29).

Puc. 29. Crpoenune mopckoro Oepera,
Teppachl:

1 v 2 — HagBOAHEIE;

3 ¥ 4 — IoABOAHEIE;

5 — msoxHas

B omHMX cimydasx 3TH Teppackl MOTYT OBITh CIIOKEHBI KOPEHHBIMU
OpOJIaMH, B JIPYTHX — MOPCKUMH OTJIOXKEHHUAMH (AKKYMYJISSTHBHBIMH).
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Takue Teppacsl Ha3BIBAIOT Mopckumu. [100600HbIe TEPPACH CBUACTEIH-
CTBYIOT O HACTYIUICHHH MOPS U OITyCKaHWH Oepera HIKe YPOBHS BOJIBL.
Inascem oOBIYHO HA3BIBAIOT YacTh Oepera, KOTopas MepeKphIBaeTCs
MaKCUMaJIbHOW BOJIHOM WM mpuiauBOM. Y 1wppka mmpe 20 M 3Heprus
BOJIH TacuTCs B €ro mnpexaenax. lIpu oTcyTcTBUM Uisbka Oeper paspymia-
eTcsi Hamboyiee WHTEHCHBHO. Mopckas BoOJa OKa3bIBaeT XHMHYECKOe
BO3JIE¥ICTBHE, PACTBOPSS TOPOJBI U CTPOUTENbHBIE MaTepuanbl. CHIIBHO
paspymIaroT O€TOH M KaMeHb MHOTHE MOPCKHE OPTaHU3MBI H PACTECHUSI.

IIpu mpoekTHpOBaHUM 3TaHUHA U COOPYKEHHUI Ha Oeperax Mopen He-
00X0IMMO YUYHTHIBATH abpasuio, oOpyIIeHne 0eperoB U BO3MOXKHOE HC-
TOILLECHUE TUISHKEH.

Hns ykperuieHnst OeperoB oT aOpasudl WCHOJB3YIOT COOPYKECHHS:
gonnoombotinvie CTeHkH, OyHbl, BoaHOIOMBI (puc. 30) , *kene300eToH-
HBIE TETPATIOJIBL.

7 A
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Puc. 30. Bepero3auiutHbie COOPYIKESHUSL:
1 — BostHOITOM; 2 — 00JIOMOYHBII MaTepuai; 3 — ILHK

Mopckue oT/10KeHHsT 0CaIKOB. B MOpsix M okeaHax, B CHIIy TpaHC-
MNOPTUPYIOIIETO JISHCTBUSL BOJABI, OCAJKH PACTPENENSIOTCS JOBOJIBHO
3aKOHOMEPHO. Y OeperoB HaKaruIMBaeTCs 2py6oobromounas macca (ea-
JICYHUKY, 2pasull u m. 0.); B 30He TIenb(ha — necku pasiuyHoi KpynHo-
cmu; Ha MaTEPUKOBOM CKIJIOHE Ipeobnafaer eaunucmeoli mamepuan. I1o
Mepe ynaieHus oT 6epera K o0IoMKaM Bce 0oJiee MPUMEIINBAIOTCS Op-
TraHUYeCKUe Wbl U XHMUYECKUe Ocaliki. [ 1aBHas Macca 0CaJIkoB OTKJIa-
IIBIBAETCS B MPUOPEKHON U MEIIKOBOIHOM YacTH MOPSI.

Ha am3kux Oeperax 3a IISHKHOMN 30HOH (POpMHPYIOTCS Oepezogbie 6aibl
u3 2anvKu, necka, bumoii pakyuwiku. Mexay BanaMu 1 Oeperom pacrosa-
TAFOTCS MIIAJICHbIE OMIIOJNCEHUsT — HeCKU, UTbL, ZPAGUIL, pexce 2a/leYHUK.
B 30ne menbha ocaxxnaercs OCHOBHAS Macca 00I0OMOUHBIX 0CAOKO8, BTO-
pO€ MECTO 3aHHMAIOT Op2aHOoz2eHHble, TPETbEe — XUMUUECKUe 00pazosa-
Hus, KOTOpble OoJlee CBOWCTBEHHBI MPHOPEKHOM 30HE M JaryHam (Mop-
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CKHE 3aJIMBBI, OT/ICJICHHBIC OT MOPSI TOABOAHBIM OapbepoM).

Ha maTepukoBOM CKJIOHE W OKEaHCKOM JIOKe 0oiiee BCEro pa3BHUTHI
opzanozenusle ocadku. OOJIOMOYHBIE U XHMHUYECKHE OCATKH HMEIOT
NOJYMHEHHOE 3HaUCHHE.

Otnoxenusi, o0pa3oBaBIIMECS B MOPCKOH cpeze, MIMPOKO pPacHpo-
CTpaHEHBI Ha CyIIe, 3aHMMasi OTPOMHBIE POCTPAHCTBA HA KOHTHHEHTAX
B BHJE OTJIOKCHUH OOJIBIION MOIIHOCTH U Pa3InUHOTO JIUTOJIOTUIECKO-
ro cocrasa (puc. 31). /I[peBHHE MOpPCKHE OTJIOKEHUS Ha CyIIe NPUHSATO
Ha3bIBATb KOPEHHBIMU NOPOOAMU.

.
Puc. 31. Ocagounas TomnirHa MOPCKOTO
POUCXOXKIEHUSI (KOPEHHBIE TIOPOJIBI),
MEePEKPBIThIE COBPEMEHHBIMH HAHOCA-
MU

1 — mecok; 2 — U3BECTHSIK, 3 — [TECYAHHK,
4 — rnuHbL; 5 — COBpEMEHHbBIE HAHOCHI B
Buje cyrinunka (Q)

Cmpoumenvhvie C8OLUCMBA MOPCKUX 2PYHIMO8 ONPeOensiomcs YCilo-
susamu ux oopazosarus. [ yOOKOBOJHBIC OTIOXKCHHS 0O0JIee BhIICPIKAHBI
M0 COCTaBy, UMCIOT 3HAYUTEIbHYIO MOIIHOCTh, OJIHOPOJHOCTh, OJIHO-
TUTHBIE CBOMCTBa. OTIIOKEHUs miesbda 0JHOO0Opa3HbI MO HAIJIACTOBA-
HUIO, HO OBICTPO MEHSIOTCSA 1O BepTHKanu. [lopoasl GeperoBoil 30HBI
MEPEMEHYMBBI BO BCEX OTHOIICHUSX.

JlpeBHUE MOPCKHE OTIIOXKCHUS SBJISIFOTCS XOPOIIUM OCHOBAHUEM I0]T
COOPYKEHHUs, HO B 3TUX I'PYHTaX MOTYT OBITh BPEIHBIC MPUMECU THUIIA
MUPUTA U BOJOPACTBOPUMBIX cojiei. ['TyOOKOBOHBIC TIIMHBI YacTo Tie-
PEYILIOTHEHBI: Ha KPYThIX OTKOCaX B HUX BO3HHMKAIOT OmMOi3HU. Hamex-
HBIMH OCHOBaHHUSIMHU CIIy’KaT MECKU. TaJCUHUKU U ApPyrue 00JIOMOYHBIC
Matepuanbl. K cnaObiM rpyHTaM OTHOCSITCSI MOIIHBIC TOJIIIH COBPEMEH-
HBIX TPUOPEKHBIX UIIOB.

3.5. 'eosornueckast ACATECJIIBHOCT B 03€pax,
BOAOXHAHHJINIIAX, 00J10TaX
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O3epa UMEIOT pa3InyHoe mpoucxoxaenue [1, 2]:

* MmeKmoHuYecKue — BO BIIAJMHAX TEKTOHWYECKOTO MPOUCXOXKICHUS
(o3epa Baiikan, Jlagoxckoe, OHEKCKOE);

* 3pO3UOHHble— B KOTJIOBUHAX Pa3MbIBa,

* Kapcmosvie — B 3aIIOTHEHHBIX BOAOH KapCTOBBIX BOPOHKAX,

* NI0MUHHble, WU 3anpyOHbie, 00pa30BaBIINeECs B PE3YIIbTaTe 00BAJIOB.

Pa3zpymmrensHas pabota o3ep MpOsBILETCS B OAMBIBE OeperoB Ha-
TOHSEMBIMA BETPOM BOJHAMH. TaK CO3IAIOTCS O3epHble aOpa3UOHHblE
meppacsl B KOPEHHBIX Oeperax W axkKymy/lisamusHvle, CIOKEHHBIE 03ep-
HBIMH OCaJIKaMH.

Bonpuroe BiusHME HA MOMHSATHE WK OITyCKaHHWE YPOBHS BOJIBI B 03€-
pax OKa3pIBAIOT TEKTOHWYECKHE IBIKEHHS 3€MHON KOPHI, a B TIOCJIETHEE
BpeMs M TPOM3BOJCTBEHHAsl JIEATENBHOCTH denoBeka. llpu Goprbe c
abpasmeil 03ep HMCHOIL3YIOT MOANOPHBIC M BOJHOOTOOWHBIE CTCHKH, a
TaK)Ke BOJHOJIOMBI, OYHBI U IPYTHE COOPYIKEHHSI.

OTNnOXEHUS 03ep BKMIOUAIOM 00NOMOYHbIE, XUMUUECKUE U OP2AHO-
2ennple ocadku. Baons nobepexxuii HaBeBalOTCA JIOHBI M OPMUPYIOTCS
k. O3epa OTKIaBIBAIOT B OCHOBHOM TpyOBIe 0OJIOMKH M Pa3iTUdHON
KpyIHOCTH necku. Takoil ke marepuan B BHJE BaJIOB HAKaIlJIMBACTCS
IIpU BIIAJIEHUU PEK B 03€pa.

Osepa Ha JHE 3aMOJHSIOTCS 2AUHUCHBIMU O0CAOKAMU, HECKAMU,
unamu, TaKkxke cneyuuueckumu 00pazoeaHuaAMu 6 eude canponens,
mopegha, ocodvix 03epubIX Mepzeneil, uUHO20a 03ePHO20 Meda, mpenend.
B comeHbIx 03epax caMOCTOSTENBHO HIM BMECTE C MEXaHHYECKHMU
ocaJkaMH oTJararorcsi coiu (xymopunisl, cyiabdaTel u np.). Hekoropsie
MEJIKOBOIHBIE 03€pa CIIOCOOHBI IIEPEXOAUTh B CTATUIO OOJIOT.

Bopoxpannauma. B MCKycCTBEHHBIX BOJIOXPAHUIIHNINAX AOPA3UOH-
Has paboTa BOJ BEIPAXKAETCs B BRIPAOOTKE HOBOTO MPOQUIIS IIPH pPa3Mbl-
Be Oeperosoii inuuK (puc. 32) Beiea 3a 3aM0HEHUEM BOJOXPAHUIIHIIIA.

CunpHyo abpasuio Ha Oepera BOAOXPAHWIMIIA OKa3bIBAIOT GOJIHO-
npubou npu KoreOAHUAX YposHs, a MmMaxdice MOp@onocusi CKIOHO8, UX
2€071020-TUMOJI02UYecKoe CMpPOeHUe H CBOUCMBA 2PYHMOS.



Puc. 32. Cxema pa3meiBa Gepera
BOJIOXPaHHJINILA: 6
1 — koHTYp Oepera 0 yCTpoOicTBa
BOIOXPaHHIINIIA; 2 — TO e, B
IpOLIECcCe ero SKCILTyaTalyy;
3I'C — 3uMHNIA TOPU30HT cpaboT-
KH; =
HIII" — HopManbHBIN TOANOPHBIN F =
TOPU30HT 40 =

[Ipu xpyTu3He CckIOHOB Oonee 6° HamOoiee CHIBHO Pa3pyIIAlOTCS
Oepera, a MmeHee 6° 00pa3yrOTCS KOCHI M OTMENH 3a CYET HaHOCOB. MH-
TEHCHBHEE BCETO pa3pyllaroTcs BBICTYIBI OeperoB. B Oyxrax waiie Ha-
KaITMBAIOTCS OCAIKH, Ha CKIIOHAX MPOSBIISIIOTCS OIMOJI3HU, 00BajIbl, 0CO-
OCHHO MHTEHCHBHO MPH OBICTPOM CIIajie YPOBHS BOJABI B BOJIOXPAHUIIH-
mte. Bo3amoxHbl 3a00maunBanie 6eperoB win 00pa3oBaHUE COJIOHYAKOB.
VY OeperoB HaKarTMBAaIOTCS OCAAKH 0OOMOUHbBIE C HPUMECHIO MOHKO-
OUCNEPCHBIX HAHOCOE8 OT CMBIBAHHS U3 OBPAroB M BIAJAIONIUX B BOJO-
XpaHHJIMIIE PEK, a TAKXKE HUHBIC JICTIOBHATBHO-TIPOIIOBUANILHBIE OCAJIKH.
Ha nHe pexu OTKIIaqbpIBalOTCS 2AUHBL, CY2AUHKU, Wb U T. II.

Mepbl akTHBHOH OOpBOBI ¢ TiepepabOTKOW OeperoB BOMOXPAHHIIHIIL
HaIpPaBJIeHBl MPOTHB TOCTOSHHBIX M BPEMEHHBIX MOJTOIJICHHUHA, TOBHI-
MEHUST YPOBHS TPYHTOBBIX Boa. [Ipm 3amute Oepera n qam0 oOBanoBa-
HUS Jy4lle TPUMEHSTHh TOKPBITHUS W3 KaMH$, Kelle300€TOHHBIX IIIHT,
acdanbpTa, TeOCHHTETHYECKUX MaTepHANIOB.

BoJoTta. M30BITOYHO YBIaXXHEHHBIC YUYACTKH 36MHOH ITOBEPXHOCTH C
pa3BUTONW Ha HUX CHENH(PHUECKON PACTUTENBHOCTHIO HA3BIBAIOT O0II0-
ToM. OHH Oojiee CBOWCTBEHHBI OeperaMm peK, CTapuilaM, MOOEepekKbsM
03ep, BETHOH Mep3JI0Te.

[lo mpoucxoxkIeHuto, T. €. MO YCIOBUSAM NHTaHUS BOJOH, Oomora
MOJPA3IENSIOT Ha HU3UHHbLE, 8epX08ble U nepexoonsvie (puc. 33).

Husunnvie Oonoma TATAIOTCA TPYHTOBOH, YACTUYHO PEYHOW WU
03€PHOM BOJION, JOXAEBBIMH H TaJbIMH BOJAMH, 8epxosvie Oonoma —
aTMOc(epHBIMH OCagKaMH W TalbIMH BomamMu. bonoma nepexooHozo
muna AIMEI0T CMeTIaHHOe TTUTaHue.

B cootBetcTBHY ¢ YCIIOBUSAME MHUTaHUS BOAOH HU3WHHBIE 00JI0Ta 00-
pa3yroTcst OT 3aTOp(OBEIBAaHHUS BOJAOEMOB, d 8epx08ble 6oloma — OT 3a-
OoyaunBaHUs CYIIIH.
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Puc. 33. Tumsr 6ooT:
a — Hu3uHHOE; 0 — BepxoBoe; 1 — MuHepansHOe THO; 2 — Topd: 3 — mit;
4 — 3a0071049EHHBII TPYHT
(cTpenk MOKa3bIBAOT HCTOYHUKH IIUTAHUS 0OJIOT BOJOM)

3a0onaunBaHne MPOUCXOIUT HA MaJl0 BOJAOMPOHHUIIAEMBIX TPYHTaX U
MIPU CHIDKCHUH HCIIAPEHUS BOJBI, TOBEPXHOCTHOT'O CTOKA U MTOA3EMHOTO
IpeHupoBaHus. Ha 3TuX ydyacTkax B MECTaxX BBIXOJa Ha MOBEPXHOCTh
MTOA3EMHBIX BOJI MIPU OTCYTCTBHH OTTOKA TMOSIBIISIIOTCS Kioyesble 00I0Ta
MaJION TUIONIaAN C Pa3BUTOH HOAOMHOU pACHUMENbHOCbI) U HOpP-
¢om. bonorta Ha BepxHEH U CpeqHEH YacTsIX CKIOHOB HA3BIBAIOT BUCS-
yuMu, a B TOMHMHAX PEK — novmenHsimu. bonota ObiBatoT meakue (10 2 M),
cpeonue (2 — 4 m) u enybokue (cBbiiie 4 m).

Cmpoumenvras oyenxa 6orom. bonora HeOIaronpUATHBI ISl BO3BE-
JICHHSI 3IaHUH U COOpYy KeHWH. J{7s ompeneneHns BO3MOKHOCTH CTPOH-
TENbCTBA, BEIOOpA THITA (PYHIAMEHTA U KOHCTPYKIIMH COOPY KEHHUS HAJ0
YCTaHOBUTH MPOMCXOXKACHUE 00J0Ta, €ro IUIoNaab, TIyouHy, pembed
MUHepaJgbHOTo AHa. Hambomnee erko ocymarTcss BEpXoBbie 00IoTa.

3.6. I'eostornueckas AeATeNLHOCTDL JeTHUKOB

Ha mpotspxkennu mocnennux 500 — 600 Teic. net Ha Tepputopun EB-
POITBI HACYUTHIBAIOT HECKOJIBKO OONBIIMX OJICICHEHNH, HaIBUTaBIINXCS
n3 CKaHIWHABHM.

Ha Pycckoii paBauHe B TeueHue nocieanux 240 Thic. JIeT MPOU30IILI0
TpU KPYIHBIX OJICACHEHHUS, MEXKIY KOTOPBIMH HACTYNAJIO MOTEIUICHUE —
MEKIJICTHUKOBBIE IIIOXH, KaKAas W3 KOTOPBIX CBs3aHA C ONpPEACICHHBIM
yYacTKOM 3eMHOW MOBepXHOCTH. Hambonee 3HAYMTENBHBIM CUHTAIOT
JTHETIPOBCKOE oJie[ieHeHune, Aocturmee mupotsl Cpennero lona. B Ha-
crosiiee BpeMst Jibabl 3aauMator 10 % mosepxnoctu cymm. 98,5 % npu-
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XOIIUTCSI Ha TIOJSIpHBIC 00yacTr 1 umb 1,5% — Ha BBICOKHE TOpHI. Pazmm-
YaroT TPH TUTIA JISTHUKOB. 20pHble, HIOCKO2OPULL I MAMEPUKOBbIe.

T'opHule nedHuku 00pa3yrOTCsl BEICOKO B TOpax M pacmlojaraloTcs Ha
BEpIIMHAX, B YIIENbIX, BIAAWHAX, PA3INYHBIX yTrayOneHusx. CKopocTh
IIBUKEHUS TOPHBIX JIeAHWKOB pasznudHa. Ha KaBkaze ona cocraBmsieT
0,03 - 0,35 m/cyT, Ha [Tamupe — | — 4 m/cyT.

JleOnuxu niockoeoputi 00pa3yIoTCs B Topax € IMIIOCKAUMH BEpPIIMHAMHU
Jlen 3ameraer HepazmembHOW CIUTONTHOW Maccoi. OT HETO MO YIIEThIM
CITyCKArOTCA JIENHWKA B BUAE S3BIKOB. Takoil JIEAHWK pacroiaraercs
ceifuac Ha CKaHAMHABCKOM MOJIyOCTPOBE.

Mamepuxosvie nednuku pactnpoctpanensl B I'pernanany, Inmmbep-
reHe, AHTapKTHe U APYTHX MeCcTax, I/ie ceiiuac MpoTeKaeT COBpEMEHHAs
smoxa oneaeHeHud. JIbIBI MONTHOCTBIO B THICSYM METPOB 3aJIETarOT
CIUIONIHBIM TIOKpOBOM B AmHTapktujae (cmoit 4200 m) u B I'peranmun
(6onee 2400 m). CkOpOCTh JABWXCHUS Jiblla K OKeaHy B I'peHyaHiauu co-
craBnsiet 4 — 38 M/cyT. Ha moGepeskbe Ib/ibl pacKabIBAIOTCS, U OTPOMHBIC
rbIOBI (alicOeprin) BETPOM M TEUCHUSIMH YHOCSITCS B OTKPBITBIN OKEaH.

I'eomornyeckas 1eATENBHOCTD JIb/Ia BEJIMKAa U O0YCJIOBJICHA €r0 JIBH-
KECHHUEM.

PaspymmrennHas paéora JieqnukoB. [Ipu cBoeM JBWKEHUU JieH MO/
JIEVCTBHEM TSDKECTH M BMEP3IIMX B HEr0 00JIOMKOB HCTHPAET M BCTIAXHBAET
TIOBEPXHOCTh 3€MJIH, CO37[aBasi KOTJIOBUHEI, PHITBUHEI, O0po3as!. [Ipu Tom-
nmHe mhaa 100 M Ha noke JeaHuka BosnercTyeT Aapnenne 920 MITa. B
pe3yabTate 00pabOTKH JILAOM TOBEPXHOCTH IOPOI 00pa3yIOTCS CBOCOO-
pasHbIe OKpyTIIEHHBIE (DOPMBI CKaJl, TOMYYHBIINE HANMEHOBaHHE «OapaHb-
UX JIOOB», a TaKKe «KypUaBBIX CKaJ», IITPHUXOBAHHBIX BATyHOB» U T. II.

JIBurasce 1o yuenbsM WA APYrol HAKJIOHHOM IJIOCKOCTH, JIETHUKU
3aXBaTHIBAIOT MPOIYKTHl Pa3pyIICHUs IMyTeM BMOPAXMBAHUS HX B JIEJ.
OOIIOMOYHBIN MaTepHal IMepeIBUraeTCs BMECTe C JISTHUKOM, a MPH €ro
TasHUM 00pa3yeT 3HAYUTEIbHBIE IO MOIIHOCTH JIEOHUKOBbLE OMLL0JMCe-
HUA, KOTOPBIE HOCAT Ha3BaHUE «MOpeHul». PaznnyaloT mepemernaeMbie
MOpEHBI nosepxHocmuvle (00K08ble U CPeOUHHbIE), BHYMPEHHUE U OOH-
note (puc. 34), a B OTJOXKUBIIHMXCSI MOPEHAX — Oepeosbie U KOHEUHble.

JleTHUKOBBIC OTIIOKEHUS MHOTIA 00Pa3yIOT OpYyMAUHbL — XOJIMBI 3JI-
JIUTICOUIATIbHON (OPMBI B HECKOJBKO JIECATKOB METPOB BBICOTHI, CO-
CTOSIIIME U3 OTJIOKEHUM JOHHOW MOpeHbl. B ux cocTaB BXOJAT MOpeH-
Hble 2/TUHbL C ATIYHAMU.
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Puc. 34. MopeHbI TOPHOTO JISTHUKA!

a — S3BIK JICJIHUKA B ITONIEPEYHOM pas3pese;
0 — 10 ke B aHe; 1 — qoHHas; 2 — BHYT-
peHHsist; 3 — MOBEPXHOCTHA; 4 — CpeuH-
Has; 5 — 6okoBas; 6 - KOHeUHast

O 60,0,
35’“0('&0

o=

Mopennvie omaodicenus MPEACTABISIIOT co00¥ TpyOBI HEOTHOPOI-
HBIA, HEOTCOPTUPOBAHHBIN, HECTIOUCTHI 00JIOMOUYHBIA MaTepuai. Yaie
BCETO 3TO GAJIYHHbIE ONECUAHEHHblE KPACHO-0ypble CY2IUHKU U 2TTUHbL
WU cepbie PazHo3ePHUCbLE ZIUHUCHbLE RECKU ¢ 6a/lyHamu. MOpEHbI
3aJIETal0T NOKPOBAMYU U XAPAKTEPHU3YIOTCSI MOIIHOCTBIO B JIECSITKA MET-
poB. Koneunsie MopeHHbIE 2psdbl uMeroT BeicoTy 10 30 — 40 m. Cpenu
nuX 00JOMKOB €CTh BCE MOPOJHBI, 0 KOTOPBIM MPOIIENT JEeIHUK. JonHbie
MOpeHbL COCTOSIT U3 HECAOUCHbBIX U HEOOHOPOOHBIX NO COCMABY 8AIYH-
HBIX 27IUH U CY2TUHKOB.

[lpu TassHUM JeJHUKA TTOTOKU TalbIX BOJ Pa3MbIBAIOT JOHHYIO U KO-
HEYHYI0 MOPEHBI, BEIHOCS pa3MbIBaeMBbIii MaTepHal 3a Mpeesibl JIeHUKA
W OTKJIabIBas B OMpEACICHHOW IOCIe0BAaTENbHOCTH. BOMM3M rpaHml
JISTHAKA OCTAIOTCS KPYITHBIE OOJIOMKH: JajbIlie OCAKAAIOTCS HeCKU 1
eme gameire — ziunucmotii mamepuan (puc. 35). Takume BomHO-
JICTHUKOBBIC OTJIOKEHHS OJTYUMIN Ha3BaHUE II08U0NAYUAIHBIX.

[Ipyn HacTymieHMHM WM OTCTYIUIGHHM JIEIHHKA I10CJIEI0BATEIBHO
CMELIAIOTCSl 30HbI HAKOIUICHUsI MaTepuana Mo ero KpynHoctu. Eciam Ha
[JIMHBI HAKJIagbIBAIOTCA MECKU M 0ojiee KPyHHbIE OOJIOMKH, TO 3HAYHUT
JeTHUK HACTyMall, IPOJBUraJICs BIepen, 00JIacTb OJIEACHEHUS PACIINpPS-
nack. HamoxxeHne Ha KpynHbIe OOJIOMKH M TECKM TIIMHHUCTBIX OCAJKOB
CBHJICTEIILCTBYET O MEPHOJIE OTCTYIUICHUS JeHuKa (puc. 36).

OnroBHOMIISIMAIBHBIE OTJIOKEHHUS PEICTaBICHbl TOJIIAMHU CPaBHH-
TEJILHO OTCOPTUPOBAHHBIX U CIOUCTBIX HECKOG, 2PAGUs, 2aneUHUKA, 2/IUH
U NOKPOGHBIX CY2IUHKOG, KOTOPBIE MMEIOT MIMPOKOE paclpOCTpaHEHHE
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KaKk B Tpezerax JIEIHUKOBBIX OTJIOKEHHWH, TaK M JAIEKO 3a TPaHHWIAMH
oneneHeHns1. MOITHOCTh TIOKPOBHBIX CYTECEH W CYTJIMHKOB JIOCTHUTAET
MHOTHX MeTpOB. Takue OTIOKEeHHUs CO3al0T XapaKTepHbIe POPMBI pelbe-
(ha: 03bI, KaMBI U 3aHIPOBBIE TTONS. (J3b1 — ITO HAKOIUICHHE OOJIOMOYHOTO
Mmarepuaina (mecka, TpaBHsi) B BUJIC BBICOKHMX Y3KHX BaJOB JUIMHOW OT CO-
TEH METPOB JI0 JECATKOB KHJIOMETPOB mpH BeicoTe 5 — 10 M. Kams: — 310
XOJIMBI, OECTIOPSAI0YHO Pa30pPOCaHHBIE U COCTOSIIUE U3 CIOUCTHIX HECKO8,
cyneceii ¢ nPUMECHIO 2pasus U nPOC0e8 Aunbl. 3aHoposvie noisa — Ih-
POKUE TOJIOTOBOJTHICTBIC PABHHHBI 332 KpaeM KOHEYHBIX MOpeH. B ux co-
CTaB BXOJISIT CJIOUCTBIC HECKU, 2PABUIL U 2aAIbKA.

6)
° o
N &
Puc. 35. Cxema o6Gpa3oBaHus (QIIOBHOTIIAIN- % g g ¢
QJIbHBIX OTJI0XKCHHIA: o o @ °

1 - negauK; 2 — KOHeYHas MOpeHa; 3 —MOTOK  Puc. 36. Pa3pess! ToII JIe THUKOBBIX
TajbIX BOA; 4 — 6 — hiroBHOIIIALMANIBHBIC OTIIO-  OTJIOXKEHUI NPU HACTYIUICHUH () 1
eHus (KPYIHbIE 00JIOMKH, TIECKH, TJIHHBI) orcrymieHuu (0) ieqHUKa

B o3epax mox jnemHuKaMU HAKAITUBAIOTCS MeIKO3ePHUCHIble 0CAOKU
Y JIeHMOYHble 2IUHbL C YePeZIOBAHNEM TTPOCIIOEK CBETIBIX OTIeCYaHEHHBIX
1 00JIee TEMHBIX TJIHH.

JlenHVKOBBIE OOpa30BaHUSI YETBEPTHUYHOTO MEpHoaa 0O03HAYAIOTCS
obmum uaIeKcoM (Q, a (iaroBHorIsAIHanbHee oTnokerus fgQ.

Crpourte/sibHble CBOHCTBA JIEAHUKOBBIX OTJI0KeHHH. MOpeHHbIE U
(ITFOBHOTIIAIMANBHBIE OTJIOKEHUS SIBIIAIOTCS HA/IEKHBIM OCHOBAaHHEM
JUTSL COOPYKEHHI Pa3InYHOTO THITA. BawyHHBIE CYTIIMHKA M TJIMHBI, UC-
MBITABIINE Ha ce0e JaBIIEHUEe MOIIHBIX TOJII JIbAA, XOPOIIIO CIIPeccoBa-
HBI ¥ Jake mepeyrioTHeHbl. [lopuctocts nx He mpessimiaet 25 — 30 %.
OTH TPYHTHI CIaOOBOJONPOHHUIIAEMBI M CIIy)XaT BoJOymopoM. Becpma
BBICOKMMH TPOYHOCTHBIMU U 1e(hOpMaIlMOHHBIMH CBOWCTBAMH 0O0Jaja-
0T TIPAKTUYECKH BCE PA3HOBHUIHOCTH MOPEH, TIOTOMY 3IaHUS U COOPY-
JKEHUSI HA HAX JTAIOT Majlylo ocaaky. BadyHHUKH C TIECKOM W BaJlyHHBIE
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[IECKHU C TpaBHEM U TaJIbKOW BOJOTPOHUIIAEMBI U BOJOHOCHBL. DTO OTPH-
[ATENIFHO BIIMSAET Ha CTPOUTENbHBIE OOBEKTH, HO TOA3EMHYIO BOAY yC-
TIEIIHO WCTIONB3YIOT /ISl MUThEBhIX M TEXHHUUYECKUX TEeNeH.

OIIOBHOTIISAIUATEHBIE TIECYAHO-TPABEIUCTHIE W TIMHHUCTHIE OTIOXKE-
HUS 030B ¥ 3aHAPOB YCTYIAIOT MOPEHHBIM TIWHHUCTBIM TPYHTaM IO
MIPOYHOCTH, HO SABISIOTCS HAJAEKHBIM OCHOBaHWMEM. HekxoTopoe uMckiro-
YeHHEe COCTABIISIOT JICHTOYHBIE TIIMHBI U IOKPOBHBIEC CYTIIHMHKH, KOTOPHIE
pa3MoOKaroT. JIeHTOYHBIE TIMHBI JOCTATOYHO IUIOTHBI, CIab0 BOAOMPO-
HUIAeMBI, HO TIPH HACKHIIIIEHUS BOJOW MOTYT OBITh TEKYIHMH.

Hanuuue cnydailHbIX BKparuieHU# OTIEIbHBIX BAIYHOB BO BCEX IUIH-
HUCTBIX JIETHUKOBBIX OTIIOKEHHSIX MPUBOIUT K HEPABHOMEPHBIM OCa-
KaM 1 geopManusMm 3JaHHH.

JleAHUKOBBIC OTJIOKEHUsI (KaMEHb, MMECKH, TJIMHBI), TIECKH 030B, Ka-
MOB W 3aHJPOB MPHUTOJHBI JJIS HACHINIEH, a BaNyHBI IJII M3TOTOBJICHHS
MbEeCTaIOB NaMATHUKOB (Hampumep, mnamsatHuk I[letpy | B CaHkT-
Ietepbypre).

3.7. /IBM:KeHHE TPYHTOB M TOPHBIX MOPOJ
HA CKJIOHAX peibeda MecTHOCTH

Crararomye CKJIOHBI TPYHTBI O4Y€Hb YaCTO HEYCTOHYHMBEI U TIPH OIIpe-
JeJICHHBIX YCJIOBUSIX TMOJ BIHMSHHEM T'PaBUTAIMM OHH HAYMHAIOT CMe-
aThCsl BHU3 MO penbedy. B pesynprare 3TOro BOSHUKAIOT OCBHINH, KY-
PYMBI, 0OBasBI ¥ Omoy3Hu [1-4].

Ocpinu. Ha KpyThIX CKIOHAaX OOJIOMKH CKaTHIBAIOTCS BHHU3 IO CKJIO-
HaM JI0 MECTa BBITNOJIAKUBAHUS. Y TOJHOXKbSI CKIOHOB HAKaITMBAIOTCS
TIBIOBI, 1e0eHb, OoJiee MeNKkre 00JIOMKH 00pa3yIoT BaJlbl — OCKIH (pHC.
37). VIX MOITHOCTh pa3in4Ha M KOJIEOJIETCS OT HECKOIBKUX JI0 JAECSITKOB
METpOB.

ITo mpu3HaKy MOIBMKHOCTH OCHIITM MOAPA3NEISIOT Ha Oeticmeyio-
wue, HaxooaAwuecs 8 CMaouu UHMEHCUBHO2O OBUIICEHUS, 3amyxarujue u
Henoosudi CHble.

W3 mmKeHepHBIX COOPY)KEHHWH NPHMEHSIOT YJIABIMBAIOLINE M IOJ-
MOPHBIE CTEHKH, YCTPAaWBAIOT KO3BIPHKU WM CETKH HAJ JOPOTaMH JUIs
CITaceHUsI OT OTJEJBHBIX IMAaloMuX KaMHel. B 0cobo omacHBIX MecTax
YCTPauBaIOT rajieper ¥ TOHHENH uist 1opor (puc. 38).



Puc. 37. Ocpinu B ropax:
1 — xOpeHHBIE TIOPO/IBI; 2 — HAKOIUIEHHBIE OCHINN

Puc. 38. T'anepes st 3a1UTHI JOPOTH OT OCBIITH
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IIpu GoprOe ¢ ocoBaMH NPHUMEHSIIOT METOIBI OCYIICHUS, OCOOEHHO
KOTJ]a UCTOYHUK 3aMavYiBaHUsI PacIioiaraercsl B BepXHEl 4acTH CKIOHA.
O0710MOYHO-IIIEOSHUCTHIE OCBIMTH CIYXKAT XOPOIINM CTPOHUTEILHBIM Ma-
TEPUATIOM.

Kypymbl. TIpu paspyuieHin CKadbHBIX MOPOJ| Y MOJOUIBBI CKIOHOB
CKaIUTUBAIOTCS KPYITHBIC OO0JIOMKH | TIIBIOBI, KOTOPBIE 00JIee BCEro TATO-
TEIOT K IMOJIOTHM CKJIOHaM. Tak o0pa3yroTcsi KaMEHHBIC POCCHINH WU
kypymot (puc. 39) B BHIIE MAcChI TJIbI0 OT BEPIIMHBI J0 MMOOIIBI CKIIOHA
MPY MOIIHOCTH OT HECKOJBKUX METPOB 710 15 M Ha jHe A0ynH.

Puc. 39. KypyMbl Ha CKITOHE PEYHOU JTOTHUHBI

Macca 006JI0MKOB, OTPOMHBIX TJIBIO TIOCTOSTHHO TIOJI3€T BHU3 1O CKIIO-
Hy Ha TIMHUCTO-CYTJIMHUCTOM clioe. JIBrKyIuiics mo JT0KOMHaM KypyM
Ha3bIBAIOT KAMEHHbIM nomoxkom. KypyMbl MOJpasieNsioT Ha Oeucm-
gytowgue u 3amyxuiue. OHU Pa3pyLIAlOT COOPYIKSHUSI, 3aCHIMAIOT BHIEMKH
Y Tone3Hble iomaai. OCTaHaBIUBAIOT KypyMbI OCYIIEHHEM WX TJIUHH-
cTOM MHNOACTWIIKH, JIA Y€ro B BerHeI;‘I JaCTU CKJIOHA OTBOJAT PYYbH,
MEPEXBATHIBAIOT ITOBEPXHOCTHBIC BOJIbI HArOPpHBIMM KaHaBaMH, HCIIOJIb-
3YIOT ApEHaXH. B 30HE NOABMKHBIX KyPYMOB JJOPOTH IEPEHOCIT WIHA HX
IIPOBOJAT B TOHHECIIAX WM TaJICPEIX.

Oo6Banbl. OOpymieHre Macchl TOPHBIX IMOPOJ TOJIYYHIIO Ha3BaHHE
o6BasioB. OHM BO3HHUKAIOT Ha KPYThIX ckiIoHax (6osee 45 — 50°) u oOpsI-
BaX €CTECTBEHHBIX GopM U penbeda (CKIOHBI peUHBIX JOJIUH, YIICIbs,
moOepexbsi MOPEH U T. [1.), @ TAKXKE B CTPOUTEIBHBIX KOTJIOBaHAX, TPaH-
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mesx, Kapbepax. Bwsigans: SBISIOTCS pa3HOBHIHOCTBIO O0BajoOB TpH
0o0OpyIIeHNH OT/IENBHBIX TIBI0 M KAMHEH B OTKOCaX BHIEMOK.

Bce Meponpusatus mo 6opb0e ¢ 0OBaJlaMH W BBIBJIAMH CBOJSATCS K
MPEeIyTPEXICHII0 WX BO3HUKHOBEHHS M OCYIIECTBICHHIO 3allUTHBIX
MEPONPUATHI. YCTPAUBAIOT MOATIOPHBIE M YIIaBIHBAIOIINE CTEHKH, PBHI,
TpaHIIIEH, OTBOISAT MOBEPXHOCTHBIE BOJIBI.

OnoJI3HH — 3TO CKOJB3SIIee CMEIEHIE TPYHTOB Ha CKIIOHAX JIOJIHH,
OBparoB, 0aiok, OeperoB Mopei, BEIEMOK IO IEHCTBHEM TPaBUTALNN U
Harope TOBEPXHOCTHBIX WM TOJ3eMHBIX BoA. OMNON3HU pa3pyIIaioT
3/IaHUSl ¥ COOPYXEHHS HA CAMUX CKIIOHAaX M HIDKE MX. bornbIioi ymepo
MPUHOCST OMON3HH Ha Oeperax UepHoMopckoro mobepexbs KaBkasa,
Kprima, B J0MMHAaX MHOTMX PEK M TOpPHBIX paioHOB. I[Ipoucxomst
oroi3HY U B bemapycn.

Jedopmariu B pe3ynbTaTe CIION3aHUS ITOBEPTAIOTCS HACHIHU IIIOC-
CEMHBIX M KENe3HBIX JOpOT, 3MIaHUs U CoopyXeHws. Ha omomsHeBbIX
CKJIOHAX MOKHO HaOJIOMaTh pa3pylIeHHbIE 3[aHHUS CO 3HAYMUTENbHBIMU
tpemmuamu (puc. 40, 41) u uHBIME TIOBpeXaeHuIMu (prc. 42).

Puc. 40. Paspymienue 3nanus «benapycbanka» B r. [llapkoBuirHa Ha CKIIOHE BO3JIE PEKU
BCJIEJICTBUE OIOJI3HS, AKTUBU3UPOBABIIETOCS NIPH JUHAMUYECKUX BO3AECHCTBUAX OT
3a0UBKY CBall M Pa3)KM)KCHNUH WJIa B UX OCHOBAHUH
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Puc. 41. OTpBIB IECTHUYHOI KJIETKH OT 3JIaHUsI KITy0a-CTOJIOBOH
B canatopuu «benopyccus» B 1. r. T. Mucxop Ha FObBK

Puc. 42. 3nanne Kanosxckoit nepksu B T. 'poaHo Ha ckioHe y p. HémaH,
YacTh KOTOPOH 0OPYIIHIIACH TIPU MTOAMBIBE M aKTHBH3ALMH OIOJI3HEBOTrO IpoLiecca



YacTo BHEMIHUMU MTPU3HAKAMU OTIOJI3HEHN ABJISIOTCS TaK Ha3bIBa€MbIi
KNbAHLIL lec» W Pa30pPBAaHHBIC CTBOJBI JIEPEBHEB, MOTEPS BEPTHKAILHO-
CTH CTOJIOOB TelIe(hOHHOM CBSI3U U DIICKTPOJIMHHUM, 3a00pOB, CTEH, MOSBIIC-
HH€ Pa3phIBHBIX TPEIIMH Ha OTMOCTKE MJIM TIOBEPXHOCTH rpyHTa (prc. 43).
Ha Bo3HMKHOBEHNE M Pa3BUTHS OIOJI3HEH OKA3bIBAIOT BIIMSIHEE. BHICOTA,
KpyTH3HA U (hopMa, Te0IOTHIECKOe CTPOSHHE, CBOMCTBA MOPOI, THIPO-
TEOJIOTHYECKHE YCIOBHS.

Puc. 43. Onon3HeBbIe TPEIIMHBI HA HOBEPXHOCTH IPYHTA
npu paspyiuenuu 3aanus «benapycbanka» B r. lllapkoBuiina

Crion3aHue MOKET BO3HHKHYTH TOJI JIGHCTBHEM MPUPOIHBIX MpoIiec-
COB WJIM OT TIPOU3BOJICTBEHHOM JIESITENBHOCTH YenoBeka. CKIIOHBI ¢ Kpy-
TH3HOU MeHee 15° omom3Hel He oOpa3yroT. O4YeHb YacTO OTOJ3HU IPO-
SIBISIFOTCS TIPH 3aJICTAaHUU CJIOCB C MAJICHUEM B CTOPOHY CKJIOHA. THmnd-
HBIMH OIOJI3HEBBIMH SIBIISIOTCS TIIMHUCThIE 00pa3oBaHMs, 00JIaatonue
KIONI3YYECThIO». Ycmotuueocmsy CKIOHA ONMPENENACTCS COOTHOIICHUEM
CHJI, CTPEMSIIMXCS CTONKHYTh Maccy MOpOJ BHH3 IO CKIIOHY, W CHII,
KOTOPBIC COMPOTUBIISIFOTCS 3TOMY MPOIECCy.

OCHOBHBIMY MPUYMHAMH OIOJI3HEH CIEeIyeT CYUTATh TPH TPYIIIHI
nporeccos [1, 2]:

1. 3menstonye BHEMTHIO (OPMY U BBICOTY CKJIOHA: KojeOanus 6a-
3Hca YPO3UH PEK, OBPAroB; pa3pyliaonias padoTa BOJH M TEKYYHX BOJ,
MoJpe3Ka CKIIOHA.

2. 3MeHsIoIIMe CTPYKTYPY M YXyIIAaromue HU3nKo-MeXaHHISCKHX
CBOWCTBA CIIATAIOIINX CKJIOH I'PYHTOB 32 CUCT BHIBETPUBAHUS; YBIAKHE-
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HUS TIOI3EMHBIMH, TOKACBBIMHU, TallbIMA U XO3SMCTBEHHBIMHA BOIAMH;
BBIIIIETAYMBAHIS BOJOPACTBOPUMBIX COJIEH W BBIHOCA YACTHIl TEKydeu
BOJIOM ¢ oOpa3zoBaHueM Cy(h(HO3HOHHBIX ITyCTOT.

3. Cozpatomye JONOTHUTETHHOE IABJIIEHHWE HA CIIArafolIue CKIOH
TPYHTBI. Hamop BOJABI, CTaTWYeCKHe M JAWHAMHUYECKHE Harpy3KH Ha
CKJIOH, CEHCMUYECKUE BO3ICHCTBUS.

Kaxnaprit cimydaii 00Opa3oBaHUs OTON3HS OBIBAET CBSI3aH C HECKOJIBKH-
MU IPUYHHAMU.

B ormos3He BBIIEISIOT Cleayomue ieMeHTs [1, 2]:

* OTOJI3HEBOE TEJO,

* IOBEPXHOCTh CKOJIBbXKEHHUs (IIMITHHAPUYECKAs, BOIHUCTAsI, IUTOCKAS);

* OpOBKa CpBIBA, TJIe MIPOU3OIIENT OTPHIB OTIOI3HEBOTO Tela OT KOPEH-
HOTO MacCHBa,

* TEpPPACOBHUJIHBIC YCTYIIbI HJIH OMOJI3HEBbIC (HE CMEIIUBAThH C PEUHBI-
MH) TEPPACH;

* BaJI BBIITyYMBaHUs, pa30UTHII TPEIIUHAMH;

* TIOJIONIBA OTOJ3HS — MECTO BBIXOJAa Ha MOBEPXHOCTH ILTIOCKOCTH
CKOJIBXKEHHS, PacIojiaraéMoe BHIIIE W HU)KE IMOJOIIBHI CKJIOHA WU Ha
€ro ypOBHE.

B onHOpOIHBIX TpyHTax THIA JIECCOBUIHBIX CYTJIMHKOB BO3HHKAIOT
ononsHesvle yupku. BEcIM X HECKOIBKO, TO MEXITY HUMHU PacIioararoT-
CS MeIHCONO3HEBbLE SPEeOHUL.

Ha cxioHax pedHBIX JONHH OIOJI3HH HEPEAKO 00pasyroT meppaco-
guonvle ycmynoi (OTOI3HEBBIC TEPPACHI), HAKIIOHCHHBIC B CTOPOHY, 00-
paTHYIO MaICHUIO CKJIOHA.

Paznmuuaror onon3Hu 00HO-, 08YX- U MHO20ApYCHble. B OMHOPOIHBIX
TPYHTax TMOBEPXHOCTh CIIBUTA TPHOOPETaeT KPHUBOJMHEWHYIO (opMmy,
IIPH CJIO)KHOM CTPOEHHH CKJIOHOB OHA MOYKET COBMEMIATHCSA C TUIOCKO-
CTSIMH HAaIUTACTOBAHUS WM, HA00OPOT, TTepeceKarThb ux.

Paznuuarot onoi3Hu deticmeytoujue U Hedeticmsyrowue.

Ilpomusoononsnesvie meponpusamus. llpexae Bcero JOMKHO OBITH
BBICOKOKAYECTBEHHOE BBINIOJIHEHNE WH)KEHEPHO-TEOJIOTHYECKUX U3bI-
ckaHuil. [y ycrienHo# peanu3anuy IpOTHBOOTION3HEBBIX MEPOIIPHSTHIA
HeoOXxomuMEI [2]:

* YCTaHOBJICHHE MPHUPOABI BO3MOXKHBIX ()OpM HApYIIEHHUS yCTONYH-
BOCTH CKJIOHA U pa3paboTKa paliOHANBHBIX PACYETHBIX CXEM,

* KOJTMYECTBEHHASI OIICHKA CTENICHH yCTONYNBOCTH CKIIOHA,

* BBIABIICHHE HamOoJiee d((DEKTUBHBIX IyTEH IOBBLINICHUS CTEIICHH



YCTOWYHMBOCTH CKIIOHA JI0 HEOOXOANMBIX TIPEJIEIIOB,;

* IPOEKTHPOBAHUE OTKOCOB C 3apaHee 3alaHHOW CTEMEHBIO YCTOWYH-
BOCTH.

* pa3zpaboTtka Hambosee 3(p(HEeKTUBHBIX 11 KOHKPETHOTO CIydast OTIOJ3-
HEy/IEP)KUBAIOIIMX KOHCTPYKIMH (3aaHKEpEHHBIC MOAMOPHBIE CTEHBI U
CBaiiHBIC POCTBEPKH, JTyUCBBIC APCHBI).

Meponpusamusi no obecneueHuro OXpaHHOU 0OCMAHOBKU CBOISTCS B
OCHOBHOM K OIPaHUYCHHUIO JCATEILHOCTH YeI0BEKa B pailoHe cKiioHa [2]:

* no 3enenomy noscy (3amnpenieHie pyoku jieca, KOpUEBaHUS U pa3pa-
OOTKH y4acTKOB TOJI OTOPOJBI, YHHYTOXKEHHE KyCTapHHKA, TPAaBSHOTO
MTOKpPOBA);

* no cmpoumenscmey (yCTAaHOBICHUE TPAHUIIBI TIPEICIBHON 3aCTPOii-
KM, TUIIA U BECA COOPY>KEHHUH, CHOC CYILIECTBYIOLIUX COOPY>KECHHH, 3a-
MEUICHHE TEMITOB CTPOUTEIILCTBA);

* no semnsanbim pabomam (3anperieHne JIFOOBIX pa3paboTOK B MTACCUB-
HOUW 30HE — Y TIO/IHOXbS, 3arPY3KH CKJIIOHA B aKTUBHOW 30HE — Y OPOBKH,
YBEJIMUYCHHUS KPYTH3HBI OTKOCA, BCKPBITHE HEYCTOWINBBIX TPYHTOB);

* ¢ obnacmu 800H020 Xxo3sticmeéa (3aMpenieHne CIyCcKa MOBEPXHOCT-
HBIX BOJ M TIOJIMBOB, COZAEPIKaHNE B TIOPSIKE BOJOOTBOISIINX U OCYIITH-
TENBHBIX YCTPOMCTB, BOJONPOBOAHO-KAHAIN3AIMOHHBIX CHUCTEM, 3a1e-
Ka 5IM, TpEIIWH, YCTAHOBJICHWE YPOBHEH W TEMIIOB CPaOOTKH OMBIBAFO-
IIMX OTKOC BOJ);

* 0 uHamuueckum 6o3oeticmeusm (3anperieHne MPUMEHEHHUS B3PbIB-
HBIX paboT, 3a0MBKH CBaif, pabOThl TPAHCIIOPTHBIX CPEICTB).

bepezozawumnvie meponpuamus u coopysicenuss Ha BOTOTOKaX U BO-
JloeMax y TOJHOXbS CKJIOHA BKJIIOYAIOT OTBOJ M BEINPABJICHUE PYCET,
YCTPOMCTBO 3alIUTHBIX MOKPBITHH, BO3BEICHHE JOTKOB, OBICTPOTOKOB,
TepenaioB, CTCH — HAOCPEKHBIX.

BonooTBoaHbIE OCYMIUTENBHBIE W JPEHAKHBIE MEPONPUATHS U yCT-
pOMCTBA JIETIAT HAa:

* pabomul Ha NogepxHOCMU — TUIAHUPOBKA MECTHOCTH, YCTPOMCTBO
MOKPBITHHA, 1amM0, OOBaJIOBaHWSA, HArOPHBIX M OCYIIUTENHHBIX KaHaB,
JIOTKOB, KaNTaX ICTOYHUKOB,

* 0bycmpoticmeo openadicetl (MPOIOTBHBIC U TOTIEPEYHBIC TIPOPE3U U
rajiepey, APeHaKHbIE MAXThl, OTJIOIIAIONIHE CKBAXXHHBI M KOJIO/IIBI);

* gbINONHEHUE UZOAYUOHHBIX Meponpusmuil (YCTPOHCTBO Pa3IHYHbBIX
WHBEKIIMOHHBIX 3aBEC, BOJOHETIPOHHUIIAEMBIX TIEHOYHBIX SKPaHOB, TIH-
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HU3AIMS TPYHTOB).

3emneycmpoumenvHvle Meponpusmus HallpaBIIeHBI HA!

* pasrpy3o4Hble pabOThl B aKTHBHOW 30HE (ITOJHBIA ChEM OIOJI3HE-
BBIX Macc, Cpe3ka aKTHBHOW YacCTH OIOJI3HSA, OYHCTKA CKAIBHBIX OTKO-
COB, TeppacHpOBaHHE W YIIOJNAXWBAHHWE CKJIOHA, OOIIas TUIAHUPOBKA
CKJIOHA) ¥ IPUTPY3KHU B TTACCHBHOM 30HE (OTCHINKA U OTBAJ TPYHTA);

* TIOKpPHITHE CKIIOHOB IUIMTAMH, METAJUTUYECKUMU W T€OCHHTETHYe-
CKUMU CETKaMU,

* AQPMUPOBAHHE MMOBEPXHOCTH TCOCHHTCTHYECKMMH MaTepuaiamu (ceT-
KaMH, STYCUCTHIMH KapKacaMH U T. 11.);

Mexanuueckoe kpennenue ckiona (omkoca) — YCTPOWCTBO OJMHOY-
HBIX 3JIEMEHTOB B BHJIE CBaif, MPOXOASIINX CKBO3b OMOJ3€Hh B KOPEH-
HBIE TTOPOJII, WIIH IITYHTOBBIX CTEHOK, MHBEKIIMOHHBIX 3aBEC  JIp.

Toonopuvie coopysicenus B BUIE IITYHTOBBIX CTEHOK (METATMYECKHX,
KeNe300e TOHHBIX, EPEBSIHHBIX), MOAMOPHBIX CTEH (KAMEHHBIX, OCTOHHBIX,
’KeNe300€TOHHBIX), CTCH U3 CBai-000JI04eK OOJIBIIIOTO THAMETPA.

Tokpeimus TipenHa3HAYEHBI IS 3aKPETIeHHsT TOBEPXHOCTH CKIIOHA
OT BO3JICHCTBHSI IUBHEBBIX M PEYHBIX BOJA. VX BBHITIONHSIOT U3 TIECUaHbBIX,
TPaBEHCTHIX, TalleYHBIX TPYHTOB, KaMEHHON HAOpPOCKH M MOIIEHHUS,
[IUTAKOTIMHOOETOHA, acansTa U achaapToOeTOHa, OETOHA M XKene300e-
TOHA, TEOCHHTETHYECKUX TUICHOK M3 apMHPOBAHHOTO BBICOKOIPOYHOTO
ronmdTHIeHa. [ 3aKperyieHns OeperoBoil 30HBI YacTO HCIONB3YIOT
(haTMHHBIE TIOQIKH.

Hcnonvzosanue pacmumenvHocmuy Ui 3aKpEIUICHUs] W OCYIICHHS
CKJIOHA TIpeyCMaTpHBaeT CIUIONTHOE TPaBOCESHHE, MOCAAKy BIIATOJIO-
OMBOTO KyCTapHHKa, 00ecenue ckioHa (Bs3, xy0, KIIEH, JIUIa, TUCTBEH-
HUIIA).

Hckyccmeennoe yniommenue u 3akpeniieHue 2pyHmos Ha CKIOHE T10-
CPEIICTBOM HHBEKIU# (IIEMEHTAITHSI, TIINHU3AIIHS).

Obecneyenue ycmouuugocmu 603600UMbIX COOPYHCEeHUU B 30HE AEUCT-
BHIA OTOJI3HS TS [TOBBIIICHHSI O€30IMACHOCTH BKITIOYACT MeporpusiTus [2]:

* ylaJleHHEe HEYCTOMYMBOTO MacCHBa Ha BCIO €ro MOIIHOCTDH (10 KO-
PEHHBIX HEOTMOJI3HEOMACHBIX MTOPO.I);

* 3aKJIaJIKy TIyOOKMX (PyHIAMEHTOB, OMHUPAIOLINXCS Ha YCTOWIHBHIE
MTOPOJIBI;

* YCTPOMCTBO (PyHIAMEHTOB M3 OYPOHAOWBHEIX CBAiA;

* ICIIOJIb30BaHUE KapKACHBIX KOHCTPYKIIHIA;

* apMHPOBaHHUE KPYTHIX OTKOCOB T€OCHHTETHYECKUMH CETKaMHU M Kap-



Kacamu,
* MPUMEHEHNE JKeJIe300€TOHHBIX TOSICOB;
* YCTPOMCTBO nehOpMaIMOHHBIX IIIBOB.

3.8. Cyddo3uonHbIe U KAPCTOBBIE MPOIECCHI

Cyddo3aonnnie mporecchl. [lpu ¢unpTpanuy moa3eMHas Boja 3a
CYET Haropa BEIMBIBAET M3 TPYHTOB WX MEJKHE YaCTHIIBI. DTOT MPOIIEecC
cy¢hghosuu COPOBOKIAETCS OCETAaHUEM ITOBEPXHOCTH 3eMJIH, 00pazoBa-
HHEM IIPOBAJIOB, BOPOHOK (puc. 44).

Paznuuaror aBa Buma cy(ddo3uu — mexarHuueckyro W XUMUYECKYIO.
[Ipu mexaHmueckoil GUIbTpyrOmIascs BoJa BEIHOCUT U3 TPYHTA TIIMHU-
CThIC, TIBUICBATHIE W TIECUaHblE YACTHIIBI, TIPU XUMHUYECKOH pacTBOpSIET
THUIIC, COJTH, KapOOHATHI M BBIHOCUT MPOIYKTHI Pa3pyIICHHUSI.

Cyddosus mambonee CBONCTBEHHA HEOMHOPOIHBIM TPYHTAM IIpH
BO3HMKHOBEHUH KPUTHUYECKOro Hamopa |, > 5. OHa MOKeT NPOUCXOJUTh
B 2/1y6uHe TPYHTOBOTO MAacCHBa, OCOOEHHO Ha KOHmMAKMe Pa3IuIHBIX 10
COCTaBy M TIOPHCTOCTH CJO€B WM BONHM3H NO8EPXHOCMU 3EMIH TIPH
(hopMEpOBaHNH CBOEOOPA3HBIX MPOCIOEB WM BBIMBIBAHHH IyCTOT. Paz-
Mep IyCTOT WHOT/A AOCTUTaeT HeCKOJBKHX MeTpoB (cM. puc. 44,0), 9o
COTIPOBOXKIAETCS MPOBAIOM TMOBEPXHOCTH 3€MIIH, MOBPEXKIACHUEM 3/a-
HUU U TOJI3€MHBIX KOMMYHHKAIUH.

B otkocax cTpouTtenbHBIX BbIEMOK CY(h()O3MOHHBIN BBIHOC YaCTHIL
MIPUBONT K OCETaHUIO MOBEPXHOCTH, 00pa30BaHMIO ITPOBAJIOB, BOPOHOK,
OIOJI3HEH.

[Ipu rccnenoBaHuy TPYHTOB HEOOXOIUMO BBISBIISITh HX CIIOCOOHOCTD
K cyddosuu, omnpenensTh KpUTHYECKHE TPATUSHTH M JaBIICHHE BOJBI
Ut Havana mporecca cyddo3un. [lpu BozBenernn o0bekToB Ha cyddo-
3MOHHBIX TPYHTAX MCIIONB3YIOTCS !

* mpopeska QyHmaaMenTamMu cios cy(ppo3noHHOTO TPYHTA,

* 3alIiTa OCHOBAHUH OT IPOHMKHOBEHUS B HUX aTMOC(EPHBIX U TEX-
HUYECKHX BOJ;

* YCTPOMCTBO ApeHa)KeH, HEMPOHULAEMBIX 3aBEC;

* OTCHINIKA HA OCHOBAHWH TPYHTOBBIX TOAYIIEK M3 TeCKa WM CYyT-
JIUHKOB,;

* TIPEATIOCTPOSYHOE PACcCOICHUE U YITIOTHEHHE TPYHTOBOTO OCHOBAHUS;

* HCKYCCTBCHHOE 3aKpeIUICHHE MacCHBa rpyHTa (TeXHHYecKas Me-
JIHOPAIHS).
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Puc. 44. Cyddo3noHHbIe IOJIOCT 32 TPAHLISHHOH IOANOPHOI CTEHO# rapaxeit
«AtnanTa» 1o nep. OnbLUIEBCKOro (a) U MPOBaJIbI O/ MOJAMH B 3[aHHU
«benapycrypucra» Ha yi1. 3aciaaBckoil (6) 1 MeXLy pocTBEpKaMu MHOIO-
9TaXXHOTO XKUIOro AoMa o yi. Kasunna (B) B r. MuHcke

BI:I60p OTUX NPUEMOB CTPOUTCIIBCTBA 3aBUCUT OT I'€OJIOTUYCCKUX U
TUAPOTrCOJIOrHYCCKUX yCJ'IOBI/Iﬁ CTpOHTCHBHOf/'I IIomaaky, Tuila 1 BUJa

TPYHTOB OCHOBaHHI, XapaKTepa 3acolieHHs, KOHCTPYKLIUH 00BbEKTa, TeX-
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HUYECKUX BO3MOXKHOCTEH CTPOUTEIHHON OpraHu3aIuu.

KapcroBble nmpouecchl. 3aKimodyaroTcsi B BBIIIENAYNBAHINA BOJOPAC-
TBOPUMBIX COJIEH, M3BECTHIKOB, IOJIOMUTOB, THIICOB C aHTHIPUIAMH, ITOI-
3eMHBIMH BOJaMH U 00pa30BaHWM B HUX Pa3WYHBIX MycTOT. [ kapcro-
BOro mnporiiecca (B orimdne ot cyddo3un) riaBHbIM ABISIETCS pacmeope-
Hue TIOPOJI ¥ BEIHOC M3 HUX BelecTB. O4eHb OOIBIIOe BIUSIHIE Ha pa3BU-
THE KapcTa OKa3bIBACT KAUMAM, pelbedh, pacmumenbHOCHb.

@opmwl kapcma. 13 MEHOTOUNCIIEHHBIX (DOpPM KapcTOB Hambolee Jac-
TO BCTPEYAIOTCSA: HA TIOBEPXHOCTU 3€MIIH — KAPpbl, GOPOHKU, NOJbS U B
TITyOWHE KapCTYTOLINXCS TONII — KAGEPHbL U Neujepbi.

[Ipu cTponTensCTBE B KapPCTOBBIX pailoHAX HEOOXOIMMO OCYIIECTB-
JATH PAIl MEp TIO MPEKPAIeHUI0 Pa3BUTHS KapcTa, MOBHIIIEHUS yCTOM-
YUBOCTHU M MIPOYHOCTH TTOPOJ,.

B kapcToBBIX paiioHaxX CTPOAT MallOUyBCTBHUTEIBHBIE K HEPAaBHOMED-
HBIM OCaJIKaM 3AaHus ¢ pyHmaMeHTamu u3 cBail. st mpaBuibpHOTO TIpO-
EKTHPOBAHUS 3[JaHUI U COOPYKEHHUH MMPOBOISIT OemaibHble UHIHCEHEPHO-
2eojlo2udeckue UCCie008aHus KOMIUTIEKCHOTo xapaktepa. I[lpm stom
BaXHYIO TTOMOIIIbF MOTYT OKa3aTh reo(r3muecKkue METOIbl Pa3BEAKH, B
YaCTHOCTH, DIIEKTPOpa3BeKa U MPUMEHEHHe reopaiapa.

Pasnuyator: deticmeyrowuii KapcT B COBPEMEHHBIX YCIOBUSX, U NAC-
CUGHbIL WU IPEBHAM, B KOTOPOM HET IUPKYJIISIIHHA BOJBI.

3.9. [InbIBYHBI

[TnpIByHAMH SIBIISIFOTCS BOJOHACHIIICHHBIC PHIXJIBIC MEJKHE U TIbLIe-
BaThble TECKH, KOTOPbIE Pa3KMKAIOTCS MIPHU BCKPBHITHU, TPUXOJSAT B JBH-
JKEHUE M BeqyT ceOsl MOZ0OHO TSHKENIOW BSI3KOH KuaKocTH. [InpIByHHEIE
CBOICTBA MOT'YT HPOSIBJISATH IBUIEBATHIC CYTIINHKH, CYIIECH.

OCHOBHasl IPHYMHA MPOSBICHHUS Y TPYHTOB IUIBIBYHHBIX CBOHMCTB —
2UOpoouHamuieckoe OagneHue TIOPOBOM BOABI B pe3ylibTaTe Iepenana
(rpamuenTa) ypoBHEH BOABI IPH BCKPHITUH KOTJIOBaHa (TpaHILEH U T.1.).
B TUIBIBYHHOM COCTOSIHMM TPYHTHI yTPadMBAIOT CTPYKTYPHBIC CBSI3H,
YaCTHUIIbI B3BEIIMBAIOTCA. VIHTEHCUBHOCTD TUTBIBYHHBIX SIBJICHHU B TPYyH-
Tax 3aBUCHUT OT BEJIMYMHBI TPAJUEHTA, IPAHYJIOMETPUUECKOTO M MHHE-
pajJBHOTO cocTaBa, GOPMBI YACTHII, IUIOTHOCTH.

[TnBpIBYHBI B TIOKOE €11a00 OTIAIOT BOIY M Majlo BOAONPOHHUIAEMBI. X
Pa3IeNsIoT Ha JIOXKHBIE (IICEBIOIUIBIBYHBI) U UCTUHHBIC. JI0JICHbIE NIbIGYH-
Hble TIECKH HE UMEIOT CTPYKTYPHBIX CBsi3eH, MX Kod((HIreHT PuibTpa-
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K gocrturaer 1 — 2 m/cyT. u Gomee. YacTHIlsl TIecKa B3BEMIMBAIOTCS, a
TpeHHe MEeXIy HUMH Hcye3aeT. [IIoTHOCTE B 0€3BOTHOM COCTOSTHHH KO-
ne6nercst or 1,5 1o 1,75 1/M°. 3a cuer B3BewIMBaHMS BOIOH 0OpasyrOTCS
3b10yuue Tiecku. JIoXKHbIe TUIBIBYHBI JIETKO OTAIOT BOAY, a MIPU BBICHIXa-
HUHW 00pa3yIOT PHIXJIYIO WIIH CJIa00 CIIEMEHTHPOBAHHYIO Maccy.

Hcmunnsie navlgymsl — 3TO TIUHUCTHIE MIECKH, CYNIECH U CYTJIMHKH C
KOAryJISIMHOHHBIMH WIJIM CMEIIaHHBIMUA CB3sIMH. CTPYKTYpHBIE CBS3H
o0ycnoBieHbl npucytcrBueM riuHUCTHIX (< 0,005 MM) yacTHil ¢ BbICO-
KAMH THAPOQWIBHBIMEA CBOMCTBaMU. [INMEHKH CBSI3aHHON BOJIBI BOKPYT
9THX YaCTHII CO3JAI0T CTPYKTYPHOE CIIEIUIEHHE U YMEHBIIAIOT BOIOTIPO-
HHIIAeMOCTh. 3HadYeHHS Kod(pduimenTa QuIbTparuy O4YeHb HHU3KHE U
konebotest ot 0,005 1o 0,0001 cm/c.

[InoTHOCTF HWCTHUHHBIX ITUTBIBYHOB B O€3BOJHOM COCTOSHHH paBHA
18-2,2 /M. Paskmkarores TUIBIBYHBI TIPH BIIAKHOCTH MEHBINEH TIO0JI-
HOM BIIAarO€MKOCTH. | TMHHUCTBIE YaCTUIBI OKPAIITHBAIOT BOJIBI B CEpOBa-
TO-MOJIOUHBIN 1BET. [Ipy BRICHIXaHNH WCTUHHBIE IUTBIBYHBI OT CKIIEHBA-
HUS TIIMHUCTBIX YacTHUI] 00pa3yroT CIIeMEHTHPOBaHHBIE Macchl. VcTHH-
HBIE TUIBIBYHBI cl1ab0 OTHaroT BoAy. OHU B KOTJIOBaHAX CKAIUTMBAIOTCS B
BUJIC «I[EMEHTHOr0» MoJoKa. [Tecok mpu 3TOM BOAY HE OTAAET U MOCTe-
IIEHHO OTUIBIBAET B JICTIEIIKY.

B crpouTenbHOM mpakTHKe BaXKHO OMPENENNUTh CIIOCOOHOCTh TPYHTA
MIEPEXOIUTHh B TUIBIBYHHOE COCTOSHHE, KOTOPOE OMPEAETSIOT Ha OCHOBE
mabOpaTOPHBIX aHATM30B MM B TOJIEBBIX YCIOBHAX MO 0Opa30BaHUIO B
OYpOBBIX CKBOKHHAX BOJOIECUYAHBIX <ITPOOOK».

[IBIBYHBI OCTOXKHSIIOT CTPOUTENHCTBO, 3aMONHSS CTPOUTENBHBIE BhI-
pabotku. OHH OYEHb YYBCTBUTENBHBI K BUOpAI W JUHAMHYECKUM
yaapaM Jaxe Ha 3HAYMTEIBHOM yJaleHuH. VMeeTcs MHOTO ciydaes
BBINIPaHUsS W3-TI0J (DYHAaMEHTOB IUTBIBYHOB, BBI3BIBAIOIINX OTIOJI3HH,
MIPOBATBI TIOBEPXHOCTH, ACPOPMAITIO 3MaHUH U COOpykeHUH. OTKPHI-
THI BOJOOTIIMB M3 KOTJIOBAHOB OmaceH mosiBieHneM cyddozun. Ilog-
pe3ka CKJIoHa TaéT BBIXOJ IUIBIBYHAM.

B neiByHaX pUXOAMTCS OTKA3BIBATHCS OT YCTPOWCTB KOTIOBAHOB U
MIPUMEHSTH CBaH.

Bce cnocoOb1 60pEOBI ¢ TUIBIBYHAMH MOXHO Pa3ZIeiuTh Ha 3 TPYIIIIHI
[2]:

* HCKYCCTBEHHOE OCYIIICHUE TUIBIBYHOB B MIEPHOJI CTPOUTENIHCTBA (OT-
KavKa BOJIbI HTIIOQUIBTPAMHE H JP.);

* Orpa<IecHWe KOTJIOBAHOB B IUIBIBYHaX MIIMYHTOBBIMH CTEHKaMHU



(puc. 45);

* 3aKpeIUICHHE TUIBIBYHOB (CHJIMKATH3AIHS, [IEMEHTAIIHS, 3aMOPaKH-
BaHME U T. [II.).

B Ooppbe ¢ MCTUHHBIMA TUIBIBYHAMH HCHOJB3YIOT JIUIIb 02padicoe-
HUe, 3aMOpAdCUsanue M dJIeKmpoxumuieckoe 3akpenyenue. IIpu mpo-
XOJIKE TOI3eMHBIX BBIPAOOTOK UCIOJIL3YIOT KECOHHBIN croc00. B KOTIIO0-
BaHAX MpPU HAJMYUU TUTBIBYHA 3a0UBKY JIEPEBAHHOTO IIIMYHTa OrPaHHYH-
BaroT TIyOuHON 6 — 8 M, Metaimueckoro — 20 — 25 m. 3amopascusa-
Hue TUTBIBYHOB CO37]a€T BOKPYT KOTJIOBaHA BOJONPOHHUIIAEMYIO 30HY, HO
SIBIISICTCS BPEMEHHBIM U HEHAJCKHBIM MeponpustieM. Curuxamusayus
(HarHeTaHWE B ITUTBIBYHBI KHUIKOTO CTEKJIA) M [EMEHTaIHs TpeOyroT
OOJBITNX 3aTpaT, HO BecbMa d(h(PEKTUBHEI.

Puc. 45. lllmyHTOBas CTEHKA B IUIBIBYHE

3.10. ITIpocagouHblie sIBJEHHUA B JECCOBBIX
MAaKPONMOPHUCTHIX IPYHTAX

JléccoBble TPYHTBI 3aHUMAIOT OOJBIIKME TUIOLIAM HA 3E€MHOW TO-
BEPXHOCTH. TONIIMHA TAKUX OTIONKEHHH KOJIEOJIETCS OT HECKOJIBKHX 10
JICCATKOB METPOB, & B OTJAENBHBIX Citydasx aaxe 6omee 100 m (BocTou-
Hoe IIpenkaBkasbe). JI€ccoBble TpyHTBHI MPEACTABIICHBI CYTJIMHKAMH,
peke — cynecsamu. Cpean HUX pasnuvaror jécc (mepBuyHOe 00pa3oBa-
HHE) U JECCOBHIHbBIC CYTTTMHKHU (MIEPEOTIOKEHHbIC MEPBUYHBIE 00pa30-
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BaHus). [ €CCOB THITHMYHA OAHOPOAHOCTH. JIECCOBUAHBIC CYTITHHKA
OOBIYHO CJIOUCTHI U MOTYT COJIEPIKATH OOJIOMKH Pa3IMIHbIX TTOPOI.

JI€ccoBrle TPYHTHI OBIBAIOT IMAJIEBOH, MAIEBO-KEITOW W KEIITO-
Oypoit okpacku. i HUX XapaKTepHBI: CIIOCOOHOCTh COXPAHATH BEPTH-
KaJIbHBIE OTKOCBI B CYXOM COCTOSIHHH, OBICTPO Pa3MOKAaTh B BOJIE, BBICO-
Kas meuteBaTocTh (ppakmuu 0,05 — 0,005 MM — Gomee 50 %), manas mpu-
ponHas BaaxHOCTh (10 15 — 17 %); mopucrocts 6oimee 40 %, ceTs KpyI-
HBIX U MEJKHUX TI0p, BBICOKAas KapOOHATHOCTh, 3aCOJICHUE JIETKO BOJO-
PacTBOPUMBIMH COJISIMH.

JIécchl MMEOT (QUIIBTPAIMOHHYIO aHH30TPOITHOCTh. BOJOIIPOHHIIAL-
MOCTb JIECCOB MO BEPTHKAIU B JICCATKU pa3 OOIbIIe, YeM M0 TOPU30HTA-
nu. VI3MeHeHne uX BIaXHOCTH 10 CE30HAM roJia CHJIBHO CKa3bIBACTCS Ha
C)KUMAEMOCTH, TPOCAJOYHOCTH M COPOTUBIICHHUHU CIIBUTY.

Cpenu n€ccoBBIX TPYHTOB IO XapakTepy BIMSHUS HA HUX YBIaXKHE-
HUS pa3inyaroT. Habyxarolue, HempocaJouHble, Mpocagounbie. Haby-
Xarowue JTECCOBBIC TPYHTHI BCTPEYAIOTCS peako. BenwmunHa HaOyXxaHUS
mocturaet 1-3%, pexe —5 -7 %.

Henpocadounvie n€ccoBUIHBIE TPYHTHI CBOWCTBEHHBI TMOHMKEHHBIM
qacTsaM penbeda U pactpoCTPaHSHHIO STHX OTIOXeHU# B benapycu, rue
OHH paHee CHIbHO OOBOJTHSIIUCH.

Ipocanka oOycnoBIeHa BO3JCHCTBIEM BOJBI HA CTPYKTYPY C MOCIe-
JYIONIMM e¢ Pa3pylIcHUEM U YIIOTHEHUEM TI0J BECOM CaMOro rpyHTa
WIM NIPH CYMMAapHOM €Tro JIaBJICHUH BMECTEe C BeCOM 00beKTa. YIIIOTHE-
HUe Jécca MPUBOJUT K OIMYCKAHHIO TIOBEPXHOCTH 36MJIM B MECTaX 3ama-
YUBaHUS BOZION. BerencTBrue onmyckaHusl MOBEPXHOCTH 3eMITH 3/IaHUS U
COOpYKEHHsI MpPETepreBaT AeGopMalid B 3aBUCHMOCTH OT BEJUYWH
Hpocasiok Sy, (puc. 46).

BenvunHa mpocagkid MOXKeT KOeOaThCsl OT HECKOIBKHX JIO JIECATKOB
CAaHTUMETPOB, UCXOJIs U3 OCOOCHHOCTEH 3aMavynBaHHS TONIIH. B oqHHX
ClIydasix CTPYKTypa JECCOB pa3pylIaeTcs MOCe BOAOHACKHIIICHUS H TIPU
OJTHOBPEMEHHOM TIPUIIOKEHHUHU K Hell Harpy3Kku oT o0bekTa. OTu nécchi |
TUMA MO MPOCATOYHOCTH, JPYTHe JECCHl Pa3pymarOTCs MPH BOJAOHACKI-
MICHUH TOJBKO MOJ] COOCTBEHHBIM BECOM, UX OTHOCAT Ko Il Tumy mo mpo-
CaJIOYHOCTH.



Puc. 46. [Ipumep nedopmaryu 30aHUS
HaJl JIECCOBOM TONMLICH!

1 — 3paHue; 2 — TpyHTHI IPOCA0YHEIE,
3 — To e, HeIIPOoCcaJOYHbIe; 4 — TPYH-
ToBas BoJa; 5 — riuHa (Bomoymop);

6 — yuacToK, Ti¢ BO3HHKJIA ITPpOcaKa

[Ipocanounslii poriecc BO3HUKAET JIUILIb IPH HEKOTOPOM JUIS JaHHO-
T0 KHAYaJILHOM MPOCATOYHOM JaBJIeHUU». i rpyHToB | THima — 0,13 —
0,2 MIlIa, Il Tuma — 0,08 — 0,12 MI1a.

3a KOJMMYECTBEHHYIO XapaKTEPUCTHKY MPUHUMAIOT BEIMYHHY OTHO-
CUTEJIBHOW MPOCAJOYHOCTH TPYHTA, ONpENeNsIeMyl0 B J1a0OpaTOpHH 10
OTICNBHBIM 00pa3laM M3 JIecCOBOM Tommy. [1o 3Tol BenMUUHE ompere-
JISIOT OOIIYI0 TIPOCAAKy JIECCOBOM TONIU. B MONMEBBIX YCIOBUIX BENU-
YHHY OTHOCHUTENIBHOM MPOCaJOYHOCTH OINPEACISIOT UCTIBITAHUEM ILTaM-
na Ha TIyOMHE MOXOWBEI Oyaymero gyHmamMeHnTa ¢ nepenadeii Ha HEro
JaBJICHUs M 3aMayMBaHus rpyHTa. Tun rpyHToBbIX ycnoBuid (I wim I1)
YCTaHABIUBAIOT TOYHEE B TOJIEBBIX YCIOBHSIX 3aMayMBaHUEM JIECCOBBIX
TOJIII B ONBITHBIX KOTJIOBaHAX.

CTpouTe/IbCTBO Ha JIECCOBBIX MPOCATOYHBIX IPpyHTax. B cocros-
HUU TIPUPOJHOM BIAKHOCTU U HEHAPYIICHHON CTPYKTYpBI JIECCOBBIE
TPYHTHI SIBISIIOTCSI JOCTaTOYHO YCTOHUYMBBIM ocHOBaHueM. OnmHako 0e3
Pa3IMYHOTO POAa MEPONPHUITHH BO3MOXKHO MPOSIBICHUE MPOCAIKH, YTO
NPUBOIUT K JeopMausaM 30aHUI U COOPYKECHUH.

Haubonpmmit 3dext 60pb0Obl ¢ MPOCATOYHOCTHIO JOCTUTACTCS TPU
KOMOMHHpOBaHNH 2 — 3 Pa3lUYHBIX MEPONPHUATHH, BHIOMpPAaEeMBIX Ha
OCHOBE TEXHHMKO-3KOHOMHUYECKOI'O aHaIM3a C yYeTOM: THUIa Mpocajoy-
HOCTH; MOIIHOCTH IPOCaJ0YHBIX TPYHTOB W BETUYMHBI MPOCAIKH; KOH-
CTPYKTUBHBIX OCOOEHHOCTH 3/aHUil U coopykeHuil. Bce meTons! moa-
pa3ieNngioT Ha: BOAO3AILMTHBIC; KOHCTPYKTHBHEIE; YCTPAaHSIOUIME MPO-
Ca/IouHbIE CBOMCTBA TPYHTOB.

Boooszawummnvie Mepbl BKIIIOYAIOT IUIAHUPOBKY CTPOUTEIBHBIX ILIO-
IIaJI0K A7l OTBO/A MOBEPXHOCTHBIX BOJI, THIPOH3OJISLHUIO TIOBEPXHOCTH
3eMJIM, IPEOXpaHEeHUE 3aHUi OT YyTeUeK BOJABI U3 BOJIOMPOBOJIOB, YCT-
POHCTBO BOJOHETPOHUIIAEMBIX MOJIOB, IIOKPBITUH, OTMOCTOK H T.[I.
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Koncmpyxkmuenvie Mepsl TpHUCIOCA0NNMBAIOT OOBEKTHI K HEPaBHO-
MEpHBIM OCaJKaM, TMOBBIIIAIOT JKECTKOCTh CTE€H M MPOYHOCTH CTHIKOB,
apMUPYIOT 3[aHHS TOSCaMH, NMPUMEHSIOT CBailHbIE WM YIIUPEHHBIC
(hyHIaMEHTHI C JaBIEHHEM Ha TPYHT MEHbIIe Ha4aJlbHOTO MPOCaI0YHO-
ro. MaJoMOIIIHbIE TTPOCa0YHBIE TPYHTHI IIPOPE3AI0T CBAsIMH.

MeTop! yCTpaHeHHS POCaJOYHOCTH TPYHTOB TIOJIPA3ICISIIOT Ha JIBE
TpYTIITH,

* yIIydIlIeHHe CBOWCTB T'PYHTOB C MPUMEHEHHEM MEXaHHYECKUX Me-
TOJIOB,;

* QU3UKO-XUMHUYECKUE CIIOCOOBI yITyUIIIeHHS CBOMCTB.

Mexanuueckue METOIBI TPEOOPA3YIOT TPYHTHI IIyTEM ITOBEPXHOCTHO-
ro YIUIOTHEHHWS TpamMOOBKOH, 3aMauMBaHWEeM. B riryOWHe TONIN yIIIOT-
HSIOT POOMBKOW CKBaYKHH W 3aIIOJTHEHUEM KX TIECKOM, H3BECTHIO, OMpec-
COBKOM IIEMEHTHBIM PAacTBOPOM, YTIPABISIEMBIMH B3PBIBAMH KyMYJISTHB-
HBIX MajbX 3apsnoB BB B ckBaxkmHax. HaxomaT mpuMeHeHHe Tarke
MeCYaHbIe U TPYHTOBBIE TIOYIIKH, TPYHTOLIEMEHTHBIE OMOPHI.

Dusuro-xumuueckue crocoObl (00KHUT TPYHTOB Yepe3 CKBAKHHBI, CH-
JIMKATU3aIMsl, IEMEHTANus, TJIMHU3AIMS) He AT JODKHOTO 3(dekrTa,
MTOCKOJIBKY TIPOTIMTKA JIECCa HEBO3MOXKHA. XapaKTEPHBIM U yOeTUTeTHHBIM
MIPUMEPOM SBJISIETCS CUITMKATH3aNus Ji€cca B ocHOBaHMK O1eccKoro omnep-
HOTO Tearpa. 3/1ech BCE-TaKW MPHIILUIOCH TIepecaknBaTh CYIIECTBYIOIINE
(hyHIaMEHTHI Ha POCTBEPKU C OYPOHMHBEKIIMOHHBIMU CBAasIMU.

3.11. ledopmanyu rpyHTOB HAJ TOPHBIMHU BHIPAGOTKAMU

ITpoxoaka TOA3EMHBIX TOPHBIX BBIPAOOTOK (TYHHENEH, IITOJEH,
IITPEKOB U T. JI.) BBI3BIBACT B MACCHBE MEPEPaclpe/IeiiCHUE eCTECTBEH-
HBIX HaHpHXCEHHﬁ, IIpUYEM Ha OJHUX YHUaCTKaX BO3HHUKACT ITOBBIIICHHOC
cXXaTue, Ha JIPYyrux — pacTsaruBarolue cuibl. IIpy KOHIEHTpauuu Ha-
NPSDKCHUH BO3HUKACT 20pHOe OdeiieHue, BO3JCHCTBYIOIIEE HA KpeIb
[TO/I3eMHBIX BBIPAOOTOK 3a CYET JABM)KEHUS TPYHTA B CTOPOHY BBHIPabOT-
ku. ['OpHOE JaBjieHHEe 3aBUCHT OT TEOJIOTHYECKOTO CTPOCHUSI MacCHBa U
CBOWCTB MOPOJ, IIyOUHBI 3aJI0KEHUsI 1 OCOOCHHOCTEH caMoil BhIpaboT-
ku [1 - 4]. Ono konednercs ot 0 no 1200 MITa.

CaBuwkenne ropubix nopon. Haubosee kpymubie nedopmanun 3ma-
HUH U COOpPY>KEHUIH BO3HUKAIOT IPU CABUIE MACCUBOB I'PYHTOB HAaJl TOp-
HBIMH BbIpaboTKamu. Ha 3TOM ydacTke B MaccWBE MPOUCXOTUT H3THO
IUTACTOB WM OeCHOpsiIOYHOE OOpPYIICHHE IPYHTOB, a OBEPXHOCTH 3€MJIN
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HCKPHUBJIIETCS M OIYCKACTCSA BMECTE C COOPYKCHHUSIMHU. YUaCcTOK 3EMHOM
MOBEPXHOCTH, MOJIBEPTIIHICS CABUTY, HA3BIBAIOT MYIbOOU 0OpYyUIeHUA.

BenuurHa ocaaky MOBEPXHOCTH 3eMJIHM B MPEaeNiaX MYJbIbl pa3ind-
Ha u coctasiser 0,1 — 0,9 (wame 0,6 — 0,7) oT MomHOCTH pa3padaThi-
BAEMOI0 TIACTA WJTM BBICOTHI MOJ3¢MHOM BhIpaOOTKH. [ TyOuHA 1IeHTpasb-
HOUW YacTW MyJbJBI CIBHTra Koyiebaercs ot moneit merpa 10 1 — 2 m. Paz-
Mep TUIOIIAIN MYIbIbI MPEBBIIIACT pa3Mep BHIPAOOTAHHOTO MPOCTPaH-
CTBa. DTO CBSA3aHO C IMOJBIKKOM MOPOJ HE TOJBKO HAJl BRIPAOOTKOH, HO
U B CTOPOHY OT Hee 0]l HEKOTOPBIM yTIIOM, KOTOPBIH MMOTy4HII Ha3BaHHE
yria casura (puc. 47).

1

Puc. 47. Mynbna casura rpyH- N '!' 4 ” “
T0B: ( vor ] @y

1 — HOpMasbHas MOBEPXHOCTH N ) /
3eMITH; 2 — TIOBEPXHOCTD MYJIb- \ ' (@2 //

o1, 3 —  aehOpMHPYIOIIHIACS \\ ) \D

1
i R

MaccHB TpyHTa; 4 — MOA3eMHAas
BEIpabOTKa, 3 — yroi capura

BennuuHy ocaaku MOBEpXHOCTH 3eMiH (Iporuda MyJib/ibl), TUIOIIAIb
MYJIBBI I HAKJIOH €€ OOPTOB OMPEAEINAIOT PACUETHBIM ITyTEM WIIH C I10-
MOIIBI0 MHCTPYMEHTOB U PETIEPOB.

IIpoBasbl MOBEPXHOCTH 3eMJIM 00pa3yIOTCS B pe3yibTaTe 0OpyIIe-
HUSl TPYHTOB B TOpHBIE BBIPaOOTKH. PasMepsl mMpoBajioB pa3iWYHBI U
HamboJiee 3HAYUTENBHBI B KpyTo3aJieratonmux rracrax. [lpu ctpourens-
CTBE B pallOHaX TOJ3E€MHBIX BBIPAOOTOK HEOOXOIMMO YYUTHIBATH BO3-
MOKHOCTb BO3HHKHOBEHHS MYJIbJ C/IBHTa, WX HAKJIOH, UCKPHBICHUE U
oceaHre 3eMHOW TMOBEPXHOCTH, YTO OOYCIOBIHMBaeT AeGopMalud U
Jlake paspyllieHHe Ha3eMHBIX COOpYXKEHU. B IlleHTpanbHOM wYacTu
MYJIBJBI OCAJIKH 3AaHUN MTPOUCXOAST Ooiee Wi MeHee paBHOMepHO. [1o
KpasiM MyJIbIbI C OOJBITUM HAKIOHOM WM HCKPUBJICHHEM 3€MHOW MOBEPX-
HOCTH 3[IaHVsI IMEIOT HEPaBHOMEPHBIE CAJIKH B CHIIBHO 1eOpMHUPYIOTCS
(puc. 48), a BbicokHe coopyxeHus (OanrHd, TPYObI U T. 1I.) MOJYYAlOT
OIACHBIN KpEH.
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Puc. 48. Pazpymenue 31aHus HAa y9aCTKE MYJIbJIbI

Ipu mpoexTHpoBaHUM OOBEKTOB HEOOXOAMMO IMPEILYyCMOTPETh KOHCT-
PYKTHBHBIC MJIM 3aIlUTHBIC MEPOIPHATHS B 3aBUCHMOCTH OT OXKHIaeMBIX
BCIIMYHH HpOFI/I6OB 3eMHOM TMMOBCPXHOCTH. HpI/I HUX OYCHb MaJIbIX 3HAYCHU-
AX B MECTax C 3aBEPUICHHBIM MPOLECCOM CABMKEHUA CIICLIUAIBHBIC MEPhBI
HC NPUMCHAIOTCA, a MPU 3HAYUTCIbHBIX WKW MpOoBajlaX CTPOUTCIHLCTBO
Hele1ecoo0pa3Ho. B ocTalbHBIX ClTydasx MOXKHO MPUMEHSTH MephbI [2]:

* palMOHAJBHYI0 OPHEHTHPOBKY 3[aHUSI MO OTHOLICHHIO MYJIbIIBI
CIABHIKCHHUS,

¢ NOBBIINICHUC PACUCTHOTO COIPOTUBJIICHUA T'PYHTOB OCHOBAHUSA 3a
CYET UX YIIPOYHECHUS;

* pa3pe3Ky 3[laHUi Ha OTCEKH;

* TIOBBIIIICHUE TIPOYHOCTU HECYITUX KOHCTPYKIUI M MPUCIIOCOOICHUE
UX K HEPaBHOMEPHBIM OCaJIKaM,;

* IPUMEHECHNE MOHOJIMTHBIX JKECTKHUX (PYHIaMEHTOB;

¢ UCIIOJIb30BAHMUE BBICOKOKAUCCTBCHHLIX CTPOUTCIIBHBIX MAaTCPUAJIOB
1 MMOBBIIEHHOC KAY€CTBO CTPOUTCIIbHBIX pa60T.

4. HTHJDKEHEPHOE T'PYHTOBEJIEHHUE
4.1. O0mue cBeneHus

I'pynmosedenue — 3T0 HayKa O TPYHTaxX, T. €. TOOBIX TOPHBIX MTOPO-
nax (MarMaTHYeCcKuX, 0CaJ0YHBIX, METaMOP(GHUCCKUX) M TBEPABIX OTXO-
JaxX TPOM3BOJICTBA HAa TIOBEPXHOCTH 36MHOH KOPBI, MCIIOJIb3YEMBIX MPH
CTPOUTEIHCTBE 3/IaHUH, COOPYKEHUH, TOPOT U IPYTHX OOBHEKTOB.
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I'pyHTOBEIEHNE M3yYaeT CBOWCTBA TPYHTOB B 3aBHCHMOCTH OT HX CO-
CTaBa, CTPOCHHUS U CTPYKTYPHO-TEKCTYPHBIX OCOOCHHOCTEH, YTO SBIISET-
s BRIpasuTeneM ux kauectra [1-3].

[Ipu oreHke CBOWCTB TPYHTOB OCHOBAaHWU OOJIBIIIOC BHUMAaHHWE Ve-
nseTcss uX Ae(OopMaTUBHBIM W TMPOYHOCTHBIM IOKA3aTeNsIM, KOTOpHIE
3aBHCAT OT XUMHKO-MHUHEPAJHHOTO COCTaBa, CTPYKTYp M TEKCTYp, Xa-
pakTepa B3aUMOJICHCTBYSI TPYHTOB C BOJIOH, CTETIEHN MX BBIBETPEIOCTH.
Henoyder Tex wim WHBIX 0cOOEHHOCTEH CBOWCTB TPYHTOB OCHOBAHHU
BJIEYET 332 COOOW OMMOKM NP MPOEKTUPOBAHUH M CTPOHUTEIHCTBE 3HA-
HUH ¥ COOPY’>KEHHH, YTO B UTOTe MPUBOJIUT K yTpare MPOYHOCTH TPyH-
TOB B TIEPUO/T IKCILTyaTaIHH.

[Iporuo3 m3MeHeHui CBOWCTB TPYHTOB BO BPEMEHH O] BIHMSHHEM
Pa3IMYHBIX BO3JEHCTBHI BO3MOXKEH TOJBKO MPH YCIOBUH IOIHOW WH-
¢dbopMar 0 TOM, KaKk OHH Cc(hOPMHPOBAINCH B TpoOIlecce TeHe3Hnca U
BCEH MOCIENYIONIEN UX <OKU3HUY.

[Tox TepMUHOM «eenesuc» TOHUMAETCS PONCXO0XKIEHHE TOPHBIX TT0-
poa wiu rpyHToB. CBOMCTBA TPYHTOB 3aBUCST OT UX reHe3uca. B rpyH-
TOBEICHUU H3YYaroTCsl CBOMCTBa TPYHTOB M OIIGHWBAIOTCS CBOMCTBA
CaMHUX MacCHBOB.

Ha coBpeMeHHOM 3Tame TPyHTOBeIECHHE HE MOXKET pa3BHBATHCS Oe3
y4era HOBEHMIUX TOCTHKEHHH B OOJIACTH MaTEMaTHKH, MEXaHUKH, (U-
3WKH ¥ XMMUHU. BEIIBUIIOCH B3aNMOZEHCTBIE TPYHTOBEACHUS C TEXHHYE-
CKo Meroparueit TpyHToB. Ho 0co0yro 3HaYMMOCTh Bee OOJIBITIE CTaTH
MPHOOPETATH HKOIIOTHIECKHIE BOTIPOCHI.

[TockonbKy TpH BO3BEAECHUHU MMPOMBINUICHHO-TPAXIaHCKAX COOPYKe-
HUN 1 MX (YHIAMEHTOB B HEMOCPEICTBEHHYIO PabOTy BOBJIEKAIOTCS B
OCHOBHOM OCaJIOYHBIE TIOPOJIBI, OCTAHOBHMCS HECKOJBKO MOApOOHee Ha
BOTIpOcax MX (POPMUPOBAHUS.

Otu 00pa3oBaHUs TIMHHUCTOTO, MBUIEBATOTO W TIECYAHOTO COCTaBa
4acTO MMEIOT HEYJIOBJIETBOPUTENFHBIC WJIH CI1a00 MPUTOIHBIC IS WC-
MOJIb30BaHMS CBOHCTBA, KOTOPhIE BEChMa M3MEHUUBHI U 3aBUCAT OT (U-
3UKO-XHUMUYECKUX YCIOBHUW Cpebl, TEMIEepaTyphl, NaBICHUS, IIUTEIh-
HOCTH IIPOIIECCOB. Bode MPUHAMIE)KUT OTPOMHAS POJIb B T€OJIOTUIECKIX
MpOoIIeCccax, MPOTEKAIONNX B 36MHOU KOPE.

4.2. OcHOBHbBIE KATETOPHH COCTABA, CTPOECHHS W COCTOSTHHSA
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TPYHTOB Pa3JINYHOIrO reHe3uca

XuMHYeCKUA 1 MUHEPAJIOTMYECKHA COCTAB IPYHTOB. Xumuueckutl
CcOCmae TPYHTOB SBJIACTCS OJHOM M3 BAYKHEHIIUX XapaKTePHCTHK, ONpe-
JETSTIOINX UX CBOMCTBA M cOCTOsiHME. [Ipy OOBIYHBIX HCCIICTOBAHUAK B
COCTaBC HWHKEHEPHO-TCONOTUYCCKUX HW3BICKAHUHM I CTPOUTEIHCTBA
OOBIYHO OIPAaHMYMBAIOTCSl OLEHKOW OOIIEro XMMHYECKOro cocTaBa II0
pe3yabTaTaM XMMHYECKOTO aHaju3a MO COJSIHO-KHCIONH W BOJHOHM BBI-
TSDKKaM, HHOTAA ONIPEEIISIOT BaJOBBIH XUMHYECKHI COCTaB.

l'opazgo Gosiee BaXHOH XapaKTEPUCTUKOW TPYHTOB SIBIISICTCS MX Mu-
HepanocuyecKkull UM MUHEPAIBbHBIA COCTaB, OMPECISIONNI UX COCTOSI-
HUE U MHXCHEPHO-TEOJIOTHUECKUE CBOUCTRA.

Ocaounble TOPOabl (MECYaHUKH, apTHIUTHTHI, aJI€BPOJHTHI, TIIUHEL,
JIECChl, MECKU, M3BECTHSKH, MEPresid W JIp.) COACpKaT B HauOOJIbIIEM
KOJINYECTBE KBAapIl, TOJIEBHIC INMATHI, CIIOABI, BCTPEUAIOTCS MUHEPAJIBI
rpyni am(puO0I0B U TUPOKCEHOB.

B ocagounbIX mopoaax o4eHb IIUPOKO PaCHpOCTPaHEHBI TIIMHUCTHIE
MHHEpabl (KAOJMHHUT, MOHTMOPHIUIOHUT, THIAPOCIIOAbI, OCHICINT, WII-
JIMT | JIp.), 00pa3yromuecs B MPOIecce BHIBETPUBAHNS MarMaTH4YECKHX 1
METaMOPGHUUECKUX TTOPOI.

B cBs3M ¢ TeM, YTO TIIMHUCTBIE MHHEPAJBl aKTUBHO (HOPMHUPYIOT
CBOWCTBA MHOTHX TOPHBIX MOPOJI, HEOOXOAMMO HX PacCMOTPETh OoJiee
oIpOOHO.

I'muancTEIE MUHEpanbl UMEIOT pa3mep He Oonee 1 — 10 mx. B cuy
OOJIBIION aKTUBHOCTU OHH Ja)Ke MPU HEOOJBIIOM COAEP)KAHUU CYILECT-
BEHHO BIMSAIOT HAa MHOTHME BaXKHEHINUE WHKEHEPHO-TCOJOTHUYCCKHE
CBOWCTBAa TPYHTOB, TaKWe KaK THIPOPHILHOCTh, MPOYHOCTH, BOJOHE-
MPOHHULIAEMOCTbD, IJIACTUYHOCTh, HaOyXaHue u Ap.

[110THOCTH YACTHIl TIMHUCTBIX MHHEPAIOB CHJIBHO BapbHUPYETCH:
1,77 - 2,60 r/em® — s MOHTMOpWJIITOHHTA, 2,13 — 2,66 rlem® — aist rug-
pocnron. B BoJie OHM MPaKTHYECKH HEPACTBOPHMBI, HO Pa3yiaratoTcsl Mo
JICHCTBHEM KHCIIOT M HEKOTOPBIX MICIOYCH.

BaXHbIM KOMIIOHEHTOM COCTaBa T'PYHTOB SIBJIETCS OPraHUYECKOE
BEIIECTBO «OHOTa», KOTOPOE HAKAIIMBAETCS B 36MHOH KOpe B pe3yJibTa-
T€ KU3HEICIATEIbHOCTH M OTMUPAHHS PACTUTENBHBIX U )KUBOTHBIX Opra-
Hu3MoB. Hanbosee pacrpocTpaHeHBl pacTUTENBHBIE OPTaHUYECKHE OC-
TaTKH B BUJE HEPA3IOKUBIIMXCA OTMEPLIMX PACTEHHH WM TOJIHOCTHIO
PAa3JIOKHUBIIIErOCs BelecTBa «rymyca». OpraHHueckoe BEIEeCTBO MMEET
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MOYTH MMOBCEMECTHOE PacpOCTPaHEHUE B BEPXHEW YacTH 3MHOM KOPBHI,
rJie OHO HaKaIUTMBAeTCs B MOYBax, Topdax, riauHax (0COOCHHO cTapud-
HBIX (haIuii) ¥ pexe B IeCKax.

JInisi OpraHuvecKoro BelecTBa, OCOOEHHO TyMyca, XapaKTepHBI BbI-
COKHE THIPOQPHIHLHOCTD, BIATOEMKOCTh W TUIACTHYHOCTh, HU3KAasT BOJIO-
MPOHUIIAEMOCTh, CHITbHAS CKMMAEMOCTh | T. J. [IprcyTCcTBUE B TPyHTax
ryMyca Jiaxke B He3HAUMTENIbHBIX KOJMYECTBAX MOXKET KOPEHHBIM 00pa-
30M HM3MCEHHUTh UX CBOMCTBa. Bcero 3% rymyca B mecke CHUXKAET €ro
BOJIOTIPOHUIIAEMOCTh B COTHHU Pa3, PUAACT €My IUIbIBYHHbIC CBOWCTBA,
BOJIOYCTOMYHUBOCT.

I'ymycoBbie BemmecTBa 00JIaMalOT KUCIOTHBIMH CBOMcTBaMu. [LmoT-
HOCTb OPraHHYECKOro BemecTBa He mpesbimaer 1,25 — 1.80 r/em?. Tpu
B3aUMOJICHCTBHH C PA3IMIHBIMU PACTBOPUTEISIMH TYMYC PacTBOPSETCS.

I'panyjomerpuyeckuii coctaB rpyHToB. KOJHMYECTBEHHbBIE COOT-
HOIICHUSI ¥ pa3Mep CIArarolluX I'PYHThI JJIEMEHTOB SIBIISIFOTCS OCHOB-
HBIM KJIACCH(HKAINMOHHBIM TIOKa3aTelIeM W UMEIOT OTPOMHOE 3HAYCHUE
TIPY OEHKE WHXKEHEPHO-TEOJIOTNISCKAX CBOWCTB IPYHTOB.

Bce nucniepcHble TPYHTBI COCTOSAT U3 HECKONBKUX (hpakyuil VIH Yac-
THI[ ONPEACTICHHOTO pa3Mepa, 00NaIaroniX JOCTATOYHO MOCTOSHHBIMU
0o0muMH (HYU3UIECKUMH CBOMCTBAMH.

Ion epanyrumempuyeckum cocmasom TPYHTOB TIOHUMAETCS KOJTHYE-
CTBCHHOE COOTHOIICHHE (PAKIMN WM YACTHI[ Pa3IMYHOTO pa3Mepa.
Coneprxanue Gpakiuy BeIpaKaeTcs B MPOIEHTAX MO0 OTHOLICHHUIO K Mac-
ce BBICYIICHHOTro oOpasina. ['paHylnoMeTpuyeckuil COCTaB OMPENENISIOT
CIEMAaTbHBIMA METOaMH: CHTOBBIM, OTMy4HBaHieM u 1p. [19].

H3o0paxeHne TpaHCOCTaBa B BHJIE Tpaduka MO3BOJSIET CYIUTH 00
OJTHOPOIHOCTH U3y4aeMOro rpyHTa. [ paHcocTaB siBJIsSETCS BechMa ya00-
HBIM KJIaCCU(HMKANMOHHBIM TIOKA3aTeNIeM U MO3BOJIAET OMPEACISTE COOT-
BETCTBYIOIIUI BUJ| WJIA THIT JIUCTICPCHOTO TPYHTA.

I'a3pl B rpyHTax. ['pyHTHI 00JIaIaI0T IOPaMH, B KOTOPBIX COEPIKAT-
csl Ta3bl U BOJA. B 3aBUCHMOCTH OT 3amlOJIHEHHS TOP OJHUM M3 DTHX
KOMITOHEHTOB I'PYHTBI MIPEJICTABNISIOT COOOM JBYX- WITH TPEXKOMITOHEHT-
HyI0 cucteMy. [Ipy MONTHOM 3arONHEHUU TOpP BOJOW TPYHTHI SBISIOTCS
JIBYXKOMITOHEHTHOM crucTeMoii. ITpeobanaromniuii KOMIIOHEHT (BOAA WK
ras) omnpeessieT CBOWCTBa TPYHTOB.

I"a3pI B Mopax TPYHTOB HAXOATCS B COCTOSHUAX C80000HOM, A0COpOU-
POBAHHOM W 3aUjeMIeHHOM, A B 3aTIOJHSIONIECH MOPBI BOJE MOTYT MPHUCYT-
CTBOBATh B BHJIC MEJIKHX ITy3bIPHKOB HITH OBITH PACTBOPCHHBIMU B Held [2].
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AncopOrpoBaHHBIE ¥ 3alleMJIEHHBIE Ta3bl OKAa3bIBAIOT BIMSHUE Ha
cBoiicTBa TpyHTOB. KonmdecTBo amcopOUpOBaHHBIX Ta30B HA TTOBEPXHO-
CTH YacCTHI[ 3aBUCHT OT MHUHEPAIOTHYECKOTO COCTaBa IPYHTOB, HAJTMYHUS
B HUX TyMyca H APYTUX OPTaHWYECKUX BEIIECTB M COSAMHEHUH, OT CTe-
MEHN JHUCIIEPCHOCTH, HEOJHOPOTHOCTH TPYHTA W €ro MOPUCTOCTH.
Bonpiie Bcero amcopOMpOBaHHOTO Tra3a COAEPIKUTCS B CyXUX TPYHTax,
10 Mepe YBIIAXHEHHUS WX COAEpIKaHWE YMEHBIIAeTCS W MPH BIAKHOCTH
5 — 10 % cTaHOBHUTCS paBHBIM HYIIIO.

3a cueT KamWUIIPHOTO MOTHATHS BOJBI B TPYHTAX Ta3bl U3 OTKPHITHIX
TIOp BHITECHAIOTCS B atMocdepy. [Ipn yBnaxkHeHnn rpyHTa cpa3y CHU3Y H
CBEpXY Ta3bl OKa3bIBAIOTCS 3aMKHYTHIMH B TIOpaX BHYTpU TpyHTa. Tak
Ha3bIBACMbIC «3AIEMJICHHBIC Ta3bl» WM «3alIeMICHHbBIA BO3MyX» 3aHU-
MAIOT 3HAYNTENbHBIE 00BEMBI B TOJIIE TBUIEBATHIX M TITHHUCTHIX TPYHTOB.

Hanmuue B rpyHTax amcopOMpOBAHHBIX W 3alleMJICHHBIX Ta30B 00y-
CJIOBJIMBAaE€T MHOTOJIETHIOIO OCAJIKy HACHIIed M3 TIMHHACTBIX TPYHTOB,
nedopMali U pa3pbIBBl 3eMIISTHBIX HACHITIEH, YMEHBIIIEHHE BOJAOIIPOHH-
[Ia€MOCTH TPYHTOB.

Boaa B rpynTax u ee kiaaccupukanusa. Boga B rpyHTax ximaccudu-
mwupyetcst [1-3] cnemyromM 00pa3oM: napoobpasuas; ceszannas —
MPOYHOCBs3aHHAs (TUTPOCKONNYECKAS), PHIXJIOCBI3aHHAS; C80O0OHAs —
KaluUISIpHas, TPaBUTAIIMOHHAS, 6 meepoom cocmosinuu (JIen); Kpucmar-
JUZAYUOHHAS U XUMUUECKU C8A3AHHASL.

Ilapoobpasnas 6o0a. BongHoi# map He MPEBHIIIAET THICSYHBIX M0
MIPOIIeHTa OT 00IIero Beca rpyHTa. OMHAKO OH MrpacT OOJBIIYI0 POJb B
MIPOTEKAIONINX B TPYHTAX TPOIeccax, MOCKOIBKY MOXET CBOOOJHO Tie-
penBHUTaThCA B TIOpax, a MPH €ro KOHACHCAIIUN Ha TIOBEPXHOCTH YACTHII
obpasytorcs apyrue Buasl Boapl. Okono 50 % xoHACHCAITMOHHON BOJIBI
azcopOupyeTcsl TMOBEPXHOCTHIO TPYHTOBBIX YACTHI[, a OCTaBIIascCs ee
4acTh B MHKPOIOpax TPyHTa MEPEXOJUT B CBiA3aHHYIO Boxy. [lomBmxk-
HOCTB ITapooOpa3HoOl BJaru B ONPEAETICHHBIX YCIOBUAX BIUSIET Ha CBOM-
CTBa TPYHTOB, OCOOCHHO TIIMHUCTHIX, JIECCOBBIX.

Csa3annasn 600a. YCTaHOBJIIEHO, YTO MHUHEpAIbHbBIE YaCTUIBI B TPYH-
TaX OKPYXEHBI PAOM KOHIIEHTPHUYECKHUX CIIO€B BOJBI, KOTOPHIEC yIep-
KUBAIOTCSI YAaCTUIIAMH C PA3IUYHON CHUIION B 3aBUCHMOCTH OT OJIM30CTH
Mexy HUMH. CBSI3b MEXIy TUIGHKaMU BOABI U MUHEPAIbHBIMH YaCTH-
namMu 00yCIIOBIIEHA MOJIEKYJISIPHBIMHU ciiiaMu. CBsA3aHHAs BOAA COCTaB-
nset 6onee 40 % ot Becelt comepkaiielics B TIMHUCTHIX TPYHTAX BOJIBL
[IpucyTcTBHE pa3MUMYHBIX KaTETOPUI CBSI3aHHOM BOJIBI B JIFOOBIX TPYHTAX
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PE3KO M3MEHSIET X COCTOSTHIE U CBOWCTBA.

[To cBOMM XapakTepHCTHKaM CBSI3aHHas BOJA CYIIECTBEHHO OTIIMYa-
ercs OoT cBobomHoW. CpemHss IUIOTHOCTH €€ JIGKUT B JIUAIla30HE
1,20 — 1,40 r/cM®. B nuanasoHe BOSHHKAMOMMX B CTPOUTEIBHOIN IPAKTH-
K€ Harpy30K BOJa MPUHUMAETCS KaK MPaKTHYecKH Hecxmmaemas. Cs-
3aHHAs BOJA MEpPEeMENIaeTcsl B TPyHTax 10 HANpPaBICHHUIO MaJCHUS DJIEK-
TPUUECKOTO TOTEHIHajda W TeMIepaTyp TPYHTa, YBEIHMYEHHUS ero JuC-
MEPCHOCTH, OOJBIIEro COMEpKaHUs TIMHUCTHIX MUHepanoB. CBa3aHHAs
BOJ/Ia 3aMep3aeT MpH TemMieparype, omuskoit k — 4°C. E€ npunsto moa-
pa3fensaTh Ha MPOYHOCBSI3aHHYIO M PHIXJIOCBI3aHHYIO.

Ilpounoceasannas 6oda. MakcumanpHOE €€ KOIMYECTBO B TPYHTaX
MPUMEPHO COOTBETCTBYET WX BJIKHOCTH TPH aJCOPONNN HYacCTHIIAMHU
nmapooOpasHoii Biaarn. Comep:kaHue TaKod BOIBI B TPYHTaX OMPEICIIIeT-
Csl UX MHUHEPAJOTHUECKUM COCTaBOM, JAHMCIIEPCHOCTHIO, CTETIEHBIO O/IHO-
pomHOCTH, GOPMON M XapaKTEpPOM TOBEPXHOCTH MUHEPAIBHBIX YaCTHII,
a TaKkKe COCTaBOM OOMEHHBIX KaTHOHOB. Takoil BOABI CONIEPKUTCS B
MOHTMOPHJUIOHMTOBBIX inHax B mpexaenax 0,2 — 30 % (mo 20 %), a B
KaOJIMHUTOBBIX — Bcero okoiio 1 %.

Poixnocesazannas 6o0a Mo CBOMUM CBOWCTBaM CYIIIECTBEHHO OTIIMYAETCS
OT MPOYHOCBSA3aHHOW ¥ TIOAPA3IENAETCS Ha TUIEHOYHYIO M OCMOTHYECKYIO.

Inenounas énaza obnexaeT coO0H MPOYHOCBI3AHHYIO H YAECPKUBAET-
Csl MOJIEKYJIIPHBIMH CHJIAMH B 3HAYUTENFHO MeHbIel crerneHu. OOree
coJiepkaHle NMPOYHOCBS3aHHON W IJICHOYHOHM BOJBI COCTaBIISIET TaK Ha-
3BIBAEMYIO MAKCUMATbHYIO MOJIEKVAAPHYIO 8lazoemkocms. OHA y TIecKa
cocraBisier okoo 1 — 2 %, a B MOHTMOPWJUTOHUTOBBIX TJIMHAX IOYTH
135 %.

Ocmomuueckasn 600a 00pazyeTcs B pe3ysibTaTe MPOHUKHOBEHUS MO-
JIEKyJl BOABI U3 TPYHTOBBIX PacTBOPOB. Hamnume ocMOTHYECKOH BIaru B
TJIMHUCTBIX TPYHTaX 00yCIOBIMBAET WX ITUTACTUYHOCTD B OTPEeTICHHBIX
JTMara3oHax BIAKHOCTH.

Ceob00Has 6o0a. PaccMOTpUM cHavalla KanuwuisipHyrO BOMY, KOTOpas
(opMupyercs 3a cyeT MOAHATHS BOJBI BBEPX OT YPOBHS TPYHTOBBIX BOI,
o0pasys Haj HIMH B MacCHBE TPYyHTa KalIJUIIPHYIO KaiiMy MOIIHOCTEHIO
H,. KamusapHoe mogHATHE 3aBUCUT OT CTETEHU AMCIIEPCHOCTH, HEOI-
HOPOJIHOCTH TPYHTA, €T0 MHHEPAJIOTHIECKOTO COCTaBa, (hOPMBI B XapaK-
Tepa MOBEPXHOCTH YaCTHUII, TNIOTHOCTH M MOPHCTOCTH rpyHTa (B MECKax
oHa paBHa B cpegHeM 50 cM, a B cymecax W JPYTHX TIMHUCTHIX TPyHTax
JOXOIHMT 110 2 — 3 M).
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BrnaxxHocTh TpyHTa, Y KOTOPOTO BCE TOPHI 3aIlOJHEHBI KaNMIUIIPHON
BOZIOH, Ha3BIBAIOT KANULIAPHOU 61a2oemKkocmblo. HanbompInee KommdaecT-
BO TIO/IBEIIIEHHOM BJIard, KOTOPOE MOXET yIEPKUBAThCS TPYHTOM, Ha3bl-
BaIOT HAUMeHbULell 81A20eMKOCIbIO WA 8000y 0epicusaouiell CHoCOOHo-
cmyio TpyHTa. Bes Bara cBepx HaWMEHBINEH BIIATOEMKOCTH CTEKAeT IO
IopaM B HIDKeJIeKaIlHe CIIOM MacCHBa WM CIIOUCTOH TOJIIN TPYHTA.

Kammnnspras Boga, moJo0HO TpaBUTAIIMOHHOMN, TIepeaaeT THIPOCTa-
TUYeCKoe JaBlieHne. Temrmeparypa 3aMep3aHusl y Hee MOXKeT ObITh 3Ha-
YUTENbHO HIKE HyIIA (IpH araMeTpax Kamwuipos 1,6 mm — 6,4 °C; npu
0,06 mm — 19 °C.). Dr1a Boma CrocoOHa IepeIBUTaThCs 3a CYET PAa3HOCTH
temmeparyp (0T Xxoo/a K Tery).

I'pasumayuonnyro 600y TOMPa3AEISAIOT HA. TPOCAYUBAIONIYIOCS U
rpyHTOBOTO ToTOKa. [lepBbIii BHI BOABI pacroiiaraeTcsl MpenMyIIecT-
BEHHO B 30HE adpalliy W MepeMelIaeTcs MoJ| AeHCTBUEM TPaBUTAIIMOH-
HOW CHJIBI CBepXY BHH3. 30Ha a3payuu — 3TO 9acTh TPYHTOBOTO MacCH-
Ba MEXy MOBEPXHOCTSIMH 3€MJIM U TPYHTOBBIX BOJ; B 3TOW 30HE TPYHT
HaXOAWTCA B Tpex(asHOM COCTOSHHH: MUHEpATbHbBIE YaCTUIBI — BO3IYX
— Boja. J[BmkeHNe BOABI MPOAOIIKAETCS 0 CIIOSI TPYHTa C MaJloil BOJIO-
MIPOHUIIAEMOCTBIO, T. €. BOAOYIOpa. J[BMKeHrne BOJBI B BOJOYIIOPE TPO-
HCXOAMT TOJIBKO TIOJ] HAIIOPOM BOAHOTO ToToka. Clioi rpyHTa, B KOTO-
POM JBHMKETCS] BOJHBIN TIOTOK, HA3BIBAIOT 8OOOHOCHbBIM 2OPUSOHINOM.

MakcumallbHO BO3MOXKHOE€ COJIEpYKaHUE CBSI3aHHOMW, KalWIISIPHON U
TPaBUTAIIIOHHOW BOJBI B TPYHTE IIPH ITOJIHOM 3aIlOJIHEHUH €ro IMop Ha-
3BIBAIOT HOJIHOU 81120E€MKOCMbIO 2PYHMA.

I'paBuTanmonHas Boja MPaKTUYECKH BCETJa HAXOANUTCS B ABIDKSHUH.
[IpoGiieMamMu AMHAMUKH TTOA3EMHBIX BOJ U UX BIHSHUEM Ha CTPOHTEIh-
HBbIE CBOWCTBAa TPYHTOB 3aHUMACTCS 2udpozeorozus. JIBWKymascs Boaa
crocoOHa K pacTBOPEHHUIO TOPHBIX MTOPOJI, BEIHOCY M3 HUX YaCTHIL, T. €. K
W3MEHEHHUIO CTPYKTYpPHI H COCTaBa TPYHTOB, K 0Opa30BaHUIO M aKTHBH-
3allid TEOJIOTMYECKUX IPOIleccoB. MuHepanu3anus IOA3EMHBIX BOJ
YBEIHMYUBAETCS C TITyOHMHOH.

Booa ¢ meepoom cocmosnuu. llpu Temreparypax HUXKe HyJIs TpPaBH-
TaI[MOHHAs BOJA 3aMep3aeT M MpeBpamaeTcs B JIEN, KOTOpPHI ObIBaeT
MIPEJICTABJIEH B TPYHTE MPOCIOSMH Pa3INYHON MOIITHOCTH WIJIM PAcCesH B
€ro TOJIIEe OTAENbHBIMHA KpUCTaJUIaMu. JI€ WrpaeT poib MPHUPOTHOTO
[IEMEHTA, CKPETUISIONIETO YaCTUIIBI, PE3KO U3MEHSET CBOHCTBA TPyHTA.

Kpucmannuzayuonnaa u xumuuecku ceésizanHas 600d, 4acTO Ha3bl-



BaeMasi KOHCTHTYIIMOHHOW, Y4acTBYeT B (DOPMUPOBAHWUU KpHCTAILTHYEC-
CKHX PEIICTOK Pa3INdHBIX MHUHEpaIoB, Takux kak rumc (CaS0® x 2H,0)
U psijia IpYTHX.

Xumuuecku ces3aHHAs1 600a BXOJUT B COCTAB TAKUX COCJMHCHHM, KaK
THJIPOKCHUJIBI WM JTMMOHUT. J[Jisi TOro 4TOOBI YAAIUTh XUMUYECKHU CBSI-
3aHHYIO BOJY W3 MHHEpaia, ero HyxHo HarpeTh 10 200 °C, a 3To MoxKeT
NPUBECTH K pacnany (paspyluieHHi0) MUHepaa.

BenuunHa ycajky TTUHUCTHIX TPYHTOB MPH MOTEPE UMH BJIArH CYIIe-
CTBEHHO BO3PACTACT C YBEJIMYCHUEM COJICPIKAHUS B TPYHTE TIIMHUCTHIX
yacTul] (0COOCHHO MOHTMOPWJIJIOHHTA), T. €. C YBEIHYCHHEM Ipejiena
TEKyd4ecTH. YcaJKka MPH BBICBIXAHUM MOXET OBbITh OJHOW W3 MPHYUH
NEePEYIUIOTHEHHOTO COCTOSHISI TPYHTOB.. OCOOEHHO YacTO 3TO MPOSBIIS-
eTCsl B TSDKEJBIX CYITIMHKAX W INIMHAX Y MOBEPXHOCTH 3eMJIH B paoHax
CO CPaBHHUTEIBHO CYXUM KITHMATOM.

4.3. CTpoeHnue rpyHTOB

O60mme nousitua. Ilog ecmpoenuem TpyHTOB NMOHHUMAIOT COBOKYII-
HOCTh WX CTPYKTYPHO-TEKCTYPHBIX OCOOCHHOCTEH, T. €. UX CHIPYKHIYpPY
U mexcmypy. B nepeBojie ¢ JaTUHCKOTO «CTPYKTypa» — 3TO CTPOCHUE,
pacIoyoKeHne, yCTPOMCTBO, MOCTPOEHHE, a KTEKCTypa» — TKaHb, CO-
eIMHEeHue, CBs3b. [log cmpykmypoii zpynma noHUMaroT pasMep, Gopmy,
XapakTep TMOBEPXHOCTH, KOJIMUECTBEHHOE COOTHOIICHUE CIIAraroIluX ero
9JIEMEHTOB (MHHEDPAIOB, OOJOMKOB MHHEPAJIOB M IMOPO, APYTHX OT-
JENTBHBIX YaCTHII, arPEraToB, IIEMEHTa) U XapaKTep B3aUMOCBSI3H UX JIPYT
C IPyToM, a TIOJT meKCHypoil — TIPOCTPAHCTBEHHOE PACIIONIOKEHHE Clla-
rafolX JIEMEHTOB IpyHTa (HE3aBUCHMO OT X pa3Mepa).

Bce cTpykTypHbIe 35eMeHThI (MUHEPATbHBIC 3€pHA U 00JOMKH) TPYH-
TOB CBSI3aHBI MEXIy COOOW CTPYKTYPHBIMH CBSI3SIMH (IIPOYHBIMH, KPH-
CTaJTM3aI[HOHHBIMH U BEChMa CIIa0bIMN).

Tunbl cTpyKTYpHBIX cBsi3eil. CmpykmypHbie c6:23u SBISAIOTCA OJI-
HOW M3 CaMbIX BXKHBIX XapaKTEPUCTHK, OT KOTOPHIX BO MHOTOM 3aBHCST
WX WH)XEHEPHO-TEOJIOTHIECKUE CBOWMCTBA W COCTOSHUE TpYyHTOB. Takme
CBSI3M BO3HHUKAIOT B pe3ysibTare (U3NKO-XUMHUYECKHX ITPOIECCOB. KPH-
CTaJUTM3AIAH, CTAPEHNs, KOHICHCAIINU CONEPKAIINXCS B TIOPOJIE COETH-
HEHHH, a Takke afcopOIH, MUTPAINH, TMPOMUTKH M KPUCTAIUTH3AIHNN
MPOHUKAIONINX B TPYHT IEMEHTHUPYIONIMX BEIIECTB W3 OKpYIKaroIien
cpenbl. CyIIecTBYOIIHME METO/IbI TEXHUIECKON METHOpAIMi (H3MEHCHHUS
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CBOWCTB) I'PYHTOB IO3BOJISIFOT (JOPMUPOBATh y HHUX 3aJlaHHBIC CBOWMCTBA
WIA WU3MEHSTh UX B HY)KHOM HAalpaBlICHUH, CO37aBas HUCKYCCTBEHHBIC
CBSI3U IIyTEM LIEMEHTALUH.

Xumuueckas c6s3> BO3HUKAET IPU KOHTaKTe MUHEPAIbHBIX 3€pEH
IpYyr ¢ IpyroM, a TaKKe NpU HAIMYMU MEXIY 3€pHaMU MPOYHOro Iie-
MEHTHPYIOILET0 BELIECTRA.

bonee cloxHBIN XapakTep UMEET MONEKYIAPHAS U UOHHO-INEKMpPO-
cmamuyeckas c6sa3b. 1Ipu cOMMKEHNH aTOMOB WIIM JIBYX MHKPOCKOIIHYE-
CKHX TeJI MEXly HUMHU B OIPEIENICHHBIX YCIOBUAX BO3MOXKHO B3aUMO/EH-
ctBue Onarojapsi MosekysipHbiM (Ban-nep-BaanbcoBeiM) cuiam, HOCS-
LIMM YHUBEpCAIbHBbIM Xapakrep. HamOosee onTuManbHBIMHU YCIIOBUSIMU
IUISL TIPOSIBJIEHHSI MOJIEKYJISIPHBIX CBSI3€H SIBIISIFOTCSI BBICOKAs! IUIOTHOCTh U
HU3Kas BJIAXKHOCTh TOHKOAUCIICPCHBIX NOpoJ. [103TOMY IMIMHUCTBIE TPYH-
ThI BCEIZla MIMEIOT MaKCHUMAaJIbHYIO POYHOCTh B BBICYIIIEHHOM COCTOSIHUM.
Bo BnaXHBIX TJIMHAX, HEKOTOPBIX Pa3sHOBHIHOCTSIX MeJla U MEpreiis uMme-
FOT MECTO MOJICKYJIIPHO-HOHHO-3JIEKTPOCTATUUECKUE CBSI3M.

®opma u xapakrep noBepxHocTH (MOP(OIOrds) CJAraloIux
TOPHYIO TOPOAY 3J1eMEHTOB. ['eHe3rc TropHOIl MOpOasl UrpaeT BechMa
CYIIECTBEHHYIO POJbh B (DOPMHPOBAHUU MOPGOIIOTHIECKIX OCOOCHHO-
cTeil ee MUHEpaTbHBIX 3epeH. OCOOCHHO Ba)XHOE 3HAYCHHWE IS MHIKE-
HEPHO-TEOJIOTHIECKUX CBONCTB MOP(OIOTHUECKUI OOJIMK UMEET B JHC-
MEPCHBIX OCAJOYHBIX TOPOAAaX, B OCHOBHOM IECUAHBIX, CyIEeCUaHBIX,
KPyTMHOOOJIOMOYHBIX.

[Ipu mepeHoce W OTIIOKEHHHM MHUHEpPAIbHBIE 3epHA M UX OOJIOMKHU
MIPHOOpETAIOT Ty WM HHYIO CTeleHb 00paOOTaHHOCTH. 3epHa MOTYT
OBITh OKAaTAHHBIMH WJIM HEOKATAaHHBIMU C IIEPOXOBATOM, MOJINPOBAHHOM,
KaBEPHO3HON MJIM MHOM IIOBEPXHOCTHIO

PoJib CTPYKTYPHO-TEKCTYPHBIX 0cO0eHHOCTell TPYHTOB. B ToHKO-
JMCTIEPCHBIX TIIMHUCTBIX, TBUIEBATHIX, IECYAHBIX U KPYITHOOOIOMOYHBIX
TPYHTax BBIAEISAETCS HECKOJBKO THUIOB TEKCTYpP: TOPHU30HTAIbHO-KOCO-
CIIONCTasA, JMH30BUAHAA, «C TMpHU3HaKamu pso6m» u 1. 1. [lopucrocts
TPYHTOB OIpenAessieT BO3MOXKHOCTh MX JOYIUIOTHEHHUS IIOJ Harpy3Koii,
MIPOYHOCTHBIE, Ie()OpMAIIOHHBIE M (PHIBTPAIMOHHBIE CBOMCTRA.

Jia MHOTHX TPYHTOB XapaKTepHa aHW3O0TPOIHOCTH CBOICTB, 00y-
CIIOBJICHHAS! WX TUIHYHOW CIAHIIEBATOCTHIO M CIOMCTOCTHIO WIIM HAaJH-
YHeM BEpTUKAJIbHBIX Makponop. [I[podyHocTs Ha cxxaTHe, COMPOTHUBIICHHE
CABWTY, MOJAYJb YIPYTOCTH 3HAUMTENIFHO MEHEee BIOJb CIAHIIEBATOCTH,
CIIONCTOCTH WJIM OPUEHTAIINH MaKpOIIOp, YeM MEePIEeHINKYISIPHO M.
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4.4, CocTosiHue TPYHTOB

K xapakTepucTukaM COCTOSIHUS CKaJIbHBIX IPYHTOB OTHOCSIT CIMeneHb
MPeWUHO8AMOCIU, BbIGEMPENOCMU, GNANCHOCTU, 6000HACHIUWEHHOCMU,
niomHocmu, KOTOpbIE ONpelelsioT B obpasuax u B maccuse. [Ipenen
MPOYHOCTH Ha C)KaTHe B 00pasiie CyIIeCTBEHHO OOJIbIIE, YeM B MAaCCHBE,
WHOTAA J0 JABYX MOPSAAKOB. TpPEeIIMHBI BHIBETPHBAHUS 3alOJIHEHBI BTO-
PUYHBIM MUHEpAIbHBIM MaTepHalioM, MOBBIIIAIOT HEOJHOPOJHOCTh Mac-
CHBa U YMEHBINAIOT MPOYHOCTHBIC, Ae(hOPMALMOHHBIE U (HIBTPAILIMOH-
HbIE CBOMCTBA TPYHTOB B MAacCHUBE.

Crenenp BIAXXHOCTH 4Hallle BCETO YUYMTHIBAIOT NPH OLEHKE CBONCTB
JTUCTIepCHBIX IpyHTOB. OHa omnpeaesnsieT BOZHUKHOBEHHE, «0)KUBIICHHUE,
pasBUTHE TaKUX HEOJIATONPHUITHBIX SBICHUN U TPOLIECCOB, KaK OMOJI3HH,
comuIIOKIHs, COCOOCTBYET BO3HMKHOBEHHUIO CElie M JPYTuX sBIe-
Hui. CTeneHp BIaKHOCTH CKa3bIBaeTCS Ha Je(OopMalMOHHO-TIPOYHOCT-
HBIX XapaKTePUCTHKAaX TPYHTOBBIX MAacCHBOB, Ha KOHCOJNHIAIMH BOJIO-
HACBIIICHHBIX TJIMHUCTHI3X TPYHTOB B OCHOBAHMU COOPYXEHHMH OT NpH-
JIO’)KEHHBIX K HUM Harpy3ok

Jnst AMCHepCHBIX HECBSI3HBIX IPYHTOB 0CO0OE€ 3HAaU€HHE UMEET CTe-
MeHb UX IJIOTHOCTH. HenoyImiioTHEHHOE COCTOSHHE DOJOBBIX MEIKUX U
MBUICBATBIX, 30JI0BO-MOPCKUX (IFOHHBIX) TECKOB, JIECCOB PA3IUYHOTO
reHe3nca sBJISETCS OJHOM M3 NMPUYMH NMPOCAJOYHBIX SBIEHUH, 0TYaCTH
pamKMKEHUs TIECKOB, HEPaBHOMEPHBIX jAedopMannii B OCHOBaHHH CO-
OpYy>KE€HUH, HapylIeHHs YCTOMYMBOCTH B OTKOCAaX €CTECTBEHHBIX M HC-
KYCCTBEHHBIX BBIEMOK. Bce mepeunciieHHble COCTOSIHUSI TPYHTOB B HMX
«IPEJENbHBIX» 3HAYCHUSAX PE3KO YXYALIAIT CBOMCTBA MACCHBOB IIPU
NPUIOKEHNH BHOPAIMOHHBIX, JHHAMHYECKHUX, B YACTHOCTH, cedcMHYe-
CKHX Harpy3oK. CHIIBHOTpEIINHOBAThIE, BEIBETPEIIbIE, BOJOHACHIIICHHBIE
WIN BJIaXKHbIE HEJOYTJIOTHEHHBIE TPYHTHI B MacCHBE 3HAYUTENIHHO CHU-
JKalOT BO3MOKHOCTh MCITOJIb30BAaHUSI UX B OCHOBAHHUHM OTBETCTBEHHBIX
coopykeHuil. IIpu pacderax Ha CEMCMMUYECKYHO YCTOMYMBOCTH COOPY-
JKEeHUH, TPOEKTHPYEMBIX Ha TaKHX TPYyHTax, TpeOyeTcs yBeITHMYUBAThH
pacyeTHBIE 3HAYEHUS! CEICMUYECKUX BO3IECUCTBUNA B HEKOTOPBIX CIIydasx
Ha 1 Gayn BbIIE yCTAHOBJIEHHOHW IJisi BCEro paifoHa oOmiei celicmuye-
CKOM MUHTEHCUBHOCTH.

4.5. Knaccudukanus rpyHToB
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[epBbIe KIaccUPUKALMU TPYHTOB MOSBHINCH BO BTOPOH MOJOBUHE
XIX B. OTM 3aHMMATUCH TAKHe KPYNHbIe cnenuaguncrel, kak H.B.
[onos, B.A. lIpukaonckuii, II.H. Ilankpartos, E.M. Ceprees, JI./.
Beavprii. Knaccndukanusi rpyHTOB 0TpaskaeT X CBOICTBA, OCHOBbI-
BasiCh HCKJIIOYNTEIbHO HA TeHeTHYECKOM I0JIX0/e.

HuxeHnepHO-TeoJornyeckas Kiaccu(UKaIUs TOPHBIX MOPOA Kak
rpyHTOB paspaborana H.H. MacnoBbim [3]. Mcxoast U3 MpOYHOCTH U
CBSI3U MEX]y 3epHAMH U MHHEpaIaMU TOPOJIbI Pa3JeIsIOT Ha 2 TPYIIIIbL;

1 - ¢ scecmrxumu cmpykmypuvimu céazamu,

2 — 0e3 JHcecmKux CIPYKMYPHBIX CéA3ell,

Bmopasa zpynna nonpasznensercs Ha TpU KPYIHbIE NOJTPYIIbL:

a — ceasnvle ( 2AUHUCMbLE) U NbLIEGAMDBIE;

0 — 0010MouHbBle Hecuemenmuposannble unu HeceasHvle (coinyuue),

B — Ouozennwie (000020 cocmasa unu cocmoanus).

IMopoasl ¢ KeCTKMMHM CTPYKTYPHBIMHU cBsI3iMH (cKaibHble). K
HUM OTHOCATCSl Mazmamuieckue, Memamop@uiecKue u cyemeHmupo-
eannvle ocadounvie nopoasl. Ilocnennue o6pa3yroTcst B BUAE KOHITIOME-
patoB, OpeKkunii, HECYaHUKOB, AJIEBPOJIUTOB M aprWUIMTOB U3 KPYIHO-
00JIOMOYHBIX M IECYAHBIX I'PYHTOB NPHU MX LEMEHTALUU B MPUPOAHBIX
YCIIOBHSX 3a CUET BEIIECTB, BBIACISAIOLUIMXCS U3 BOAHBIX PacTBOPOB H
MIPOHMKAIOUINX B MOPHI JHOO IpHU BHINAJEHUU U3 PACTBOPOB B OCATOK
TUIICA, KaJbIUTA, KPEMHHHUKHUCIOTHI, THAPOKCHUAOB JKele3a W APYTHX
coemMHECHNN. 30HA IIEMEHTAIMH PACIIONaraeTcsl Ha HEKOTOPOU TiTyOnHe
HIDKE 30HBI BbiBeTpHuBaHUs. Hambonee npouHbIMu SIBIISIIOTCST ©a3anbTo-
BbIM U KPEMHE3EMHUCThIE [IEMEHTBHI.

Odnomounvle cyemenmuposantple OPOJbl B 3aBUCUMOCTH OT pas-
Mepa COCTaBJIAIOIMX YacCTHIl MOAPA3JENAI0T Ha KPYNMHOO00JI0MOYHBIE
(koHTJIOMepAaThl, TPaBEINTHI, GPEKYNH) U MeJK000JOMOYHbIE Tec-
yaHble (KPYNHO-, cpeJHe-, MeJIKO-, TOHKO- H Pa3HO3epPHHCTHIE Mec-
yanukn). Onpezensioniee BIUSHUE HAa MPOYHOCTh BCEX MX OKa3bIBACT
COCTaB M pa3Mepbl (hpakuuid, BUA LEMEHTHPYIOLIMX BEIIECTB, a TaKKe
Bo3pacT. OT JpeBHUX MOPOJ K MOJIOJIBIM MEHSETCS XapaKTep LEMEHTa U
YBEJIMYNBAETCS IIOPUCTOCTD, YTO CHUKAET IPOYHOCTb.

Ilvinegamole u 2nunucmole cyemeHmuposaHHvle TOPOIBI IpEN-
CTaBJICHBl APTHJIIMTAMHU U ajieBpouTamMu. OHU BO3SHHMKIIHM NPH «OKa-
MEHEHUN» TECYaHO-TIBUIEBATHIX W TJIIMHUCTBIX TPYHTOB BCIEICTBHE HX
YIUIOTHEHUS!, OBBILICHNS TEMIEPATyphl M KPHUCTAIUIM3ALUHN KOJUIOUIOB.
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ApPTrumuTel  TAMWYHBL IS TUTaTGOpMEHHBIX o0JacTel, ajleBpOIUTHI
BCTpEUAIOTCs B IIAT(OPMEHHBIX M B CKJIaM4aThix oOmactsax. MM Bcem
XapaKTepHa CJIOUCTOCTh M aHWU3O0TPOIHUA CBOMCTB. Pemaronnyio posib B
MPOYHOCTH 3TUX TOPOJ WTPAIOT THII W COCTAaB IIEMEHTa, MPHYEM OHHU
Jare BCero MeHee MPOYHbl B CPABHEHHUH C TIeCUaHUKAMH.

K xemozennvim noponam OTHOCAT U3BECTHAKM, U3BECTKOBBIN TY(,
A0JIOMHUT, AHTHAPHUT, THIC, KAMEHHYIO c0JIb U ap. OHE 00pa30BaINCh
B pe3yJbTaTe BBIMAJCHUS XUMHYECKHX OCAIKOB U3 BOIHBIX PACTBOPOB.
OO01meit 0COOEHHOCTRIO TSI HUX SIBIISIETCS PaCTBOPUMOCTH B BOJIE U Tpe-
IIMHOBATOCTH, YTO CIIOCOOCTBYET BOZHUKHOBEHHIO KapCTa.

Opzanozennvle (buoxemozennvle) NOposl 00PaA3yIOTCS B pe3yIbTaTe
HAKOIUICHUS U MPeoOpa30BaHMs OCTATKOB )KUBOTHOTO MUpPA M PACTCHHIA.
K HUM O0THOCATCA M3BECTHSIK-PAKYIIEYHUK, JUATOMUT U Tpemnea. OHU
MMEIOT 3HAYUTEIbHYI OPUCTOCTh, PACTBOPUMBI BOJON U CHIBHO CXKU-
MaeMbl. J[MaTOMUT WU Tpemesn OTHOCATCS K KPEeMHHUCThIM Topojam. Kc-
MOJIB3YIOTCS MPEHMYIIECTBEHHO B IPOMBIIIICHHOCTH CTPOUTEIBHBIX
MaTepHaoB.

Cpenu kapooramupix OCAIOYHBIX MOPOJ HAHOOJIEe IUPOKO PaACIIPO-
CTpaHECHBI U3BECTHAKH U J0JOMMTHI, pexe Mel. K cMmemannomy Tuiy
OTHOCATCSA PAa3IMYHBIE MEpPTeiH, M3BECTKOBBIE MecyaHUKd. [IpodHOCTH
BCEX HUX TECHO CBfA3aHa C TEHE3UCOM U CO CTPYKTypoi. Meprenu, umero-
IIME M3BECTKOBO-TIIMHUCTBIA COCTaB, MOTYT Ha0yXaTh MPU HACBIIICHUU
BOJION TPEIIMH, HO TPU 3TOM CHIKAETCS UX BOJONPOHUIIAEMOCTh. Men B
CyXOM COCTOSIHUM JOCTATOYHO IUIOTHBIM, HO TPU HACHIIICHUU BOJIOM
o0J1aaeT MATKOM KOHCUCTEHIINEHN.

Cynvghamusie u 2annoudnsie MOpoasl MPEACTABICHH TMIICOM, Ka-
MEHHOH CO0JIbIO, CHJIbBHHOM, CWILBHHMTOM U KapHajaauToMm. Bce
OHHM PACTBOPUMBI BOIOH. MCIIONB3YIOTCS KaK OYEHb LIEHHOE CHIPbE IS
pa3JIMYHBIX OTpacield XUMHUUYECKON NPOMBILIIEHHOCTH.

Marmaruieckue, MeTaMOp(UIECKHE U CIIEMEHTUPOBAHHBIE OCAI0Y-
HBIC TIOPOJII OTHOCATCS K CKaJIbHBIM TPYHTaM. VX KiiaccuuiupyoT:

Ilo 600ocmoitkocmu:

a — eodocmotikue (IIPaKTHIECKH BCE MarMaTHYecKue, meramopdude-
CKHE, CIIEMEHTHPOBAaHHBIE BOJOCTOMKHUMH IIEMECHTAMH OCAIOYHBIE TOPO-
TIbL);

6 — 6o0onecmoiikue (BBIETAUYNBAIONINECS) — M3BECTHAKH, T.€. OOJIb-
IIMHCTBO XUMHYECKHUX OCA/IKOB.

Ilo npounocmu:
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1. CxanpHBIE ¢ BpeMEHHBIM COIIPOTUBIICHHEM CxkaTHio Oosee 40 Mlla:

a — KPYIHO- U CPEIHE3ePHHUCThIC MarMaTH4eckue (IPaHuT, CHCHHUT,
IHOpHUT, Tabopo);

0 — MarmMaTH4ecKHe MEJKO3epHHCThIe W MOp(UPOBUAHBIE (IpaHUT-
MOP(HUPHUT, CHEHUT-TIOPPHUPHUT, TaOOPO-TTOPPUPHUT);

B — CKPBITOKPUCTATMYECKHE TOpupoBsie (KBapieBbiii Tophup, Jiu-
mapuT, HoppupHT, 1uabdas, 6asansT);

I — METaMOp(PHUIECKHE C MACCUBHOM CTPYKTYpOil (KBApIIUT U MPamop);

1 — MeTaMOp(QHUIECKUE CO CIIAHIIEBATON CTPYKTYpO#l (THEHCHI, KpH-
CTAJUTUYECKUE CIAHIIBI);

€ — ocaouHble 00IOMOUHbBIe (MMeCUaHUKH, aJeBPOIHUTHI, KOHIJIOMEpa-
TBI U OPEKYHH C KAPOOHATHBIMH MJIA KPEMHHUCTBIMHU IEMEHTAMH);

K — OpraHoreHHbIe (OKPEMHEBIINE U3BECTHIKH U IOJIOMHUTBHI).

2. CxanbHbIE C BpEMEHHBIM CONPOTHBICHHEM cxatuio 5 — 40 MI]a.

Bce mopoasl u3BepikeHHbIE (MarMaTH4YecKHe) U MeTaMop(pHUuecKHe
MEePBOM TPYIIBI, HO UMEIOIIHE MEHBINYI0 MPOYHOCTh B Pe3yJIbTaTe MX
BBIBETPHUBAHUSI.

OcajiouHble CIIEMEHTHpOBaHHbIC (MIECYAHUKH, KOHTJIOMEPAThl U
OpEeKYMHU C TJIMHUCTBIM I[EMEHTOM, TJIMHHUCTBIC CIIAHIIbl, U3BECTHSAKUA U
JOJIOMHUTEI).

IHopoab! 0e3 :keCTKMX CTPYKTYPHBIX CBsi3eil
a. Ipynmot ceazusle (eaunucmole)

Booocmotixue (crabopasmsicuaemvie) — apruIIAThIL, MEPreyid. Y HUX
MaJiasi CAKMMaeMOCTbh, IPOYHOCTh HEBBICOKASI.

Paszvszuaemvie — TIMHA, CYTTIMHOK, CYNECh PA3IMYHOTO MPOHCXOK/IE-
HUsL. VX TIpOYHOCTH 3aBUCHUT OT BJIAKHOCTH U OIPEAENISAETCS KOHCHUCTEH-
mueil (rycToToil TecTa), M0 KOTOPOW COCTOSIHME KiacCH(DUIUPYEeTCs Ha:
meepdoe, niacmuunoe, mexkyuee. 110 CKMMaeMOCTH B 3aBUCHMOCTU OT
COCTOSIHUSI IOAPA3IACISIIOTCS Ha: ¢1a00-, cpedHe- U CUTbHOCHCUMAeMbLe.

I'MUHUCTBIE TPYHTHI SBJISIOTCS BOJOHEPOHUIIAEMBIMH, HO BJIAroeM-
KHMH.

ITpu onpexneneHun (UINKO-MEXAaHHMUYECKUX XAPAKTEPHCTHUK TJIMHH-
CTBIX TPYHTOB B Ja0OPaTOPHBIX YCIOBHSAX OYEHb Ba’KHO COXPAHMTH €c-
TECTBEHHYIO BIaXHOCTh. CBOHCTBa MX CHJIBHO 3aBHCAT OT BO3pacTa.
JlpeBHME YIUIOTHEHHbIE IVIMHBI MPH MONAAaHUHM B 30HY IOIEPEMEHHOTO
YBIIQXKHEHHS JIETKO Pa3pyLIalOTCs.
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Ocanku GpyHIaMEHTOB Ha TIIMHUCTBIX TPYHTAaX MPOTEKAOT MEIJIEHHO
¥ MOTYT JUIUThCS Hecstuinethsmu u Oonee («BekoBas ocanka» I[Musan-
CKOIf OarHm).

TI'pynmet coinyuue

a — so0ocmotikue (HEBBINEIAYNBACMBIC) — TECOK KBAapICBBIH WITH
TMOJICBOIITIATOBEIN, KPYITHOOOJIOMOYHBIE M T€CYaHBIE TPYHTHI U3 BOJIO-
CTOWKHX O0JIOMKOB ITOPOJ;

0 — 6o0oHecmolikue — KPYITHOOOIIOMOYHBIE TPYHTHI U3 BOJIOHECTOM-
KHX 00JIOMKOB ITOPOI,.

[IpoYHOCTH ATHX TPYHTOB OMNpEACsAeTCS B OCHOBHOM BHYTPCHHUM
TPeHHEM, T.€. 3aBHCHT OT XapakTepa 3amervicHus. [lo OTHOHmIeHHWIO K
BOJI€ — BOAOIIPOHUIIAEMBI.

Ha cBolicTBa 3TUX I'PYHTOB OKa3bIBaCT BJIMSHUE HE CTOJBKO BIIAXK-
HOCTbh KaK TUIOTHOCTH CJIOKEHHUs. [10 3TOMy MpU3HAKY CBHITy4He TPYHTHI
OBIBAIOT TUIOTHBIC, CPEJHEH MIOTHOCTH M PHIXJbIe (MTPOUYHBIC, CPEAHEH
MPOYHOCTH ¥ CJabble COOTBETCTBEHHO), YTO BBIPAKACTCS TAKKE B HX
cnaboif, CpefHel W CHIBHOW C)KMMAaeMOCTH IO BO3JEHCTBHEM JaBlie-
Hust. Ilo cTemeHHM HACHIIIECHUS BOJON OHM OBIBAIOT MAJIOBIAXKHBIMU,
BII&KHBIMH M HACBIIIEHHBIMH BOJIOH.

Tpynmot ocob6ozo cocmaea (ocoowie)

K HUM OTHOCATCS BCe TPYHTHI, HE BOIUIC/IINEC B BHIIICHA3BAHHBIC
KJIacChI: JECCHI, TOP(BI, UITbI, MEI, TOYBBI, HACHIITHBIC 1 HAMBIBHBIE H JIP.
OHn 001amaroT OOIBIION MOPUCTOCTHIO, MOTYT AaBaTh OOJBIIINE OCAIKH
IPU CKATHH (JIECCOBBIE — IIPOCAIKU OT 3aMAUHNBAHYS).

Buozennvie (pumozennsie) rpyHTH — 3TO TOPPBI, KOTOPBIE 00pa3y-
I0TCSI B pe3yNibTaTe OTMHPAHHS U PA3TIOKECHUST OOJIOTHOW PACTHTENBHO-
CTH B YCJIOBHUSX M30BITOYHOTO YBIAXKHEHUS U HEJJOCTATOYHOTO JIOCTYTIA
kucnopona. Topd Mo BHENTHEMY BHJY HPEACTABISET cOOOW yBIAXKHEH-
HYI0 BOJIOKHHCTYIO Maccy MpH MaJOH CTEIEHH Pa3JIOKEHHS WU Iiia-
CTUYHYIO TIPU CHJIBHOM Pa3IOKEHHH. B 3aBHCHMOCTH OT COJEpKaHWUS
rymyca OH ObIBacT OT CBETIIO-KOPUYHEBOTO JIO0 MOYTH YepHOro. B Hem
UMeeTCsl TAaKkKe MHHEpallbHAs COCTABJISAIONIAs, KOTOpas HE MpPEBBIIMIACT
40%. B ecTecTBEHHOM 3aJleTaHUU BIAXHOCTh Topda mocturaer 500-1000
1 naxe 2000%. [ioTHOCTS cocTaBisier npenmymecteerto 0,07-0,2 r/enm’,
pexxe 0,5 r/cm’. ViMeeT upe3MepHO MOBBIMICHHYIO CKIMAEMOCTh H yIIPY-
rue cBoicTBa. [IpOYHOCTHBIC XapaKTEPUCTHKU CHIBHO 3aBHCAT OT IO-
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PHUCTOCTH, BJIAXXHOCTH M CTEIECHU pas3noxeHus. Hanmuuume ciioeB U 1HH3
morpe0eHHBIX TOP(POB B OCHOBaHWH (HDYHIAMEHTOB CITOCOOCTBYET BO3-
HUKHOBEHHMIO HEPaBHOMEPHBIX UX ocalok. Topd mmeeT BaXHOE 3Hade-
HHE KaK YHEProHOCHTENb (TOIUTHBO), YIOOpPEHHE U ChIPhE Il XUMHUUE-
CKOM MPOMBITIIUIEHHOCTH.

Ilougwbl SBIAIOTCS MOBEPXHOCTHBIMU OTJIOKEHUAMHU. OHM TakXke co-
nepyxat MHOTO (10 20-22%) opraHnYecKuX BemiecTs (eymyca) B pe3yib-
TaTe OTMHMPAHUS U Pa3I0KEHHUS PACTUTEIBHOCTH M MUKPOOPTraHHU3MOB.
Cornacio B.M.BepnHanckomy, NMOUYBBI SBISIOTCS NMEPEXOJHON TIPaHBIO
MEXy )KHBOH M HEeXUBOW Npupooi. [1o mporcxoxaeHnto mouBkl ObI-
BAalOT. TYHAPOBBIE, NOA30JIMCTHIE U JEPHOBO-TIOA30JIUCTHIE, OOJOTHEIE,
CEpO3eMHBIE, KPACHO3EMHBIE, YEPHO3EMOBH/IHBIE, 3aCOJICHHEIE.

Hannuue no4s B rpyHTOBBIX TOJINIAX PE3KO YXYAMAET UX CTPOUTEIb-
HbIE CBOWCTBA, MOITOMY MX B KaueCTBE OCHOBAaHUI COOPYXEHHMH CTpe-
MSTCSI HE MCIOJIBb30BaTh, TeM 00Jiee, 4TO MX MOILIHOCTh HEBEJIHKA.

Kynemypuuiii cnou taxke Gopmupyercss B pe3ynbTare X03HCTBEH-
HO-KYJIBTYPHOH IESITEIbHOCTH Y€JIOBEKAa U MMEET CIOXKHBIM MHUHepao-
THYECKUI M OpraHn4eckuil coctaB. [Ipu orpoMHBIX MacmTabax rpano-
CTPOUTEIBCTBA M ypOaHW3aIMM 3TOT CJIOM HIMPOKO BOBIIEKAETCS B
CTPOUTEIBHYIO MPAKTUKY. B CBsI3M cO 3HAUUTEIHHON HEOTHOPOIHOCTHIO
W M3MEHYMBOCTBIO COCTaBa, CTPOCHHSI U CBOWCTB €ro n3ydeHue Tpedyer
YPE3BbIYAWHON TINATEIbHOCTH.

JIéccosble TPYHTBI UMEIOT TBUICBATHIA COCTaB, COAEPIKAT OOJIBIIIOE KO-
JIMYECTBO KapOoHATOB (HamOojee XapaKTepHBIH Cpeid HUX KaJbLUT) U
00J1a71al0T MaKpOIIOPHCTOCTHIO, BCIIEACTBHE YETO SBJISIIOTCS MPOCaI0YHbI-
Mu. B cuny hopMupoBaHHS B CyXHX YCIIOBHSX 3a CUET JIESITELHOCTH BET-
pa BO3HUKHOBEHHE MAKpOIIOp O0YCIIOBJICHO OTMUPAHHUEM TITyOOKO MPOHH-
KAOILEH JI0 BJIAXHBIX CJIIOEB KOPHEBOM CHUCTEMBbI PACTUTEIBHOCTU. B aTOM
CBsI3M JIECCHI 00N al0T SPKO BBHIPAKEHHON (MIBTPALMOHHONW W MEXaHH-
YeCcKOil aHM30Tponuel ¢ npeoliaaJaHueM 3HA4YMTEeNbHON BOIONPOHHIIAL-
MOCTH IO BepTHKaM. [IpocasouyHoCTh, T.€. CHIIBHOE YMEHBIIEHHE B 00be-
Me J1a)Ke TOJIBKO OT COOCTBEHHOT'0 Beca MpH 3aMauynBaHMH, y JECCOB OUEHb
TECHO CBSI3aHa C COJIEPYKAHHWEM BOJHO-PacTBOPUMBIX coefuHeHud. [lofn
HaTropoM MpPOHMKAIOLIEH 10 MakpomopaM BOJABI HapyIIArTCA CTPYKTYp-
HBIE CBSI3U MEXIY MIMHHUCTBIMU M TBUICBATHIMH (PAKIHSIMH, YTO PHBO-
JIIT K UX CYILIECTBEHHOI! MepeynakoBKe.



Jluana3oH MOPUCTOCTH JIECCOB BEChMa BEJIMK U B 3aBUCUMOCTH OT T'e-
HeTHIecKuX TUTMOB cocraBisieT 30 — 60 %. Monyns medopmanuu mpu
3TOM U3MeHseTcs B Auanazone 2 — 52 Mlla.

CTpouTeNbcTBO Ha N€ccax CBA3aHO € OONBINUME CIOXKHOCTAMHU. Jla-
e MPH YCTPONUCTBE CBANHBIX ()YHIAMEHTOB BO3HUKAIOT CEPhE3HBIC TPO-
OJeMbl B CHJIy BOSHHKHOBCHHS TaK Ha3bIBAEMOTO OTPHIATEIHLHOTO (He-
raTHBHOIO) TPEHHS MO0 OOKOBBIM MTOBEPXHOCTSM CTBOJIOB cBaii. Ha ckiio-
HaX M3 JECCOBBIX TPYHTOB MPU MX Pa3MbIBE CHUIIBHO MPOSIBISETCS OBpa-
roobOpazoBanue. Bo BIaXHBIX YCIOBUIX benapycu MOKpOBHBIE CYTIECH U
CYTJIMHKH JIECCOBUIHBIC, XOTS M UMEIOT KapOOHATHBIN cOCTaB, HO 00Ma-
JIArOT OoJiee MIOTHBIM CIOXKEHHEM M He SBISIOTCS MpocagovHbiMu. O-
HAKO OHM TaK)KE BEChMa YYBCTBUTEJBHBI K TUHAMUYCCKUM HArpy3Kam U
U30BITOYHOMY YBIAXHEHUIO, 32 CUET KOTOPBIX PE3KO YXYAIIAI0T CBOH
MPOYHOCTHBIE U Ie(OPMATUBHBIC XapaKTCPUCTUKH.

Hckyccmeennsle 2pynmosl BO3HUKAIOT B PE3YNbTaTe CO3HATEIBHOTO
WU3MCHEHHS YEIOBEKOM CBOMCTB TPYHTOB TPH PEIICHUU PA3THUYHBIX WH-
JKCHEPHBIX 3a7a4. Takue M3MEHEHHs JOCTHTalOTCSA YIJIOTHEHHEM TPYyH-
TOB WIN UX YIIPOYHEHHUEM 3a CUET IEepPeMEUINBAHMS, aPMHPOBAHUS WM
3aKPEIUICHUS] Pa3IMYHBIMH AMYJIBCHSIMH U PAacTBOpaMH (LEMEHTHBIMH,
OWTYMHBIMU, TIIMHUCTHIMHU, CHJIMKATHBIMH — KHJIKAM CTEKJIOM, KapOa-
MUIHBIMU CMOJIaMH 1 JIp.). CBOMCTBA IPYHTOB MOTYT U3MEHSTHCS TaKKe
TEPMHUYCCKUMH CIIOCOO0aMU Mpu 00Xkure U 3aMmopakuBanuu. K uckyccrt-
BEHHBIM OTHOCSATCSI TPYHTBI, BO3HHKIIHE B PE3yJbTare IUIAHOMEPHOH
WIN HEIUIAHOMEPHON OTCBHINKH HIIH K€ MOCPEACTBOM HaMBIBA C MCIOJb-
30BaHMEM THIPOMEXAHU3ALIUH.

I'pyHTBI ¢ yXyALICHHBIMU MPOTHUB IPUPOTHOTO COCTOSHUSI CBOWCTBA-
MHU Yallle BCETO BO3HUKAIOT MPU MPOU3BOACTBE OTAEIBHBIX BHIOB CTPOH-
TENBHBIX PalbOoT: pa3phIXJICHUE, TEPEYyBIAKHEHHE, BHIBETPUBAHHE IPH
BCKPBITHH TOJII.

B nacrosimee Bpems rpyHTsl cornacHo CTh 943-93 u TOCT 25100-95
pasmeNnioT Ha CIEAYyIOIUe KJIACCH — MPUPOAHBIE. CKalbHBIC, AUCIEPC-
HBIE, MEp3JIbIe U TEXHOTEeHHbIE 00pa3oBanus. Kaxxaslil Kiiacc nuMeeT cBOU
MoJpa3eICHHUS.

Ckanvuute zpynmut. VIX CTPYKTYPbI HMEIOT YKECTKUE KPHCTATLTMICCKHE
CBSI3H, HAIIpUMED, TPAaHUT, n3BecTHsK. Kiace BKitovaeT e rpynmsl: 1)
CKaJIbHBIE, KyJa BXOIHUT TPH MOATPYIIBI MOPOA: MarMaTH4ecKue, MeTa-
MOp(HYECKUE, OCAOUHbIC CIIEMEHTHPOBAHHBIC M XEMOTCHHBIC; 2) IOy-
CKaJIbHBIE B BUJIE ABYX MOATPYII — MarMaTW4ecKue M3JIMBIIMECS U OcCa-
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JIOYHBIE TOPOJIBI TUIIA MEPTeJIs U rurca. Jlenenue rpyHToB 3TOro Kiacca Ha
THUIIBI OCHOBAHO HA MUHEPAJIBHOM COCTaBE, HAIIPUMEp, CUIMKATHBIC — THEH-
CBI, TPaHUTHI, KapOOHATHBIE — MPaMOp, XeMOTeHHBIE U3BECTHSIKH. Pa3nere-
HUE TPYHTOB Ha PAa3HOBHIHOCTH IPOBOJUTCA IO MPOYHOCTH: I'PAHHUT —
OUYEHb MPOYHBIH, BYJIKaHHUECKHH Ty() — MEHee TPOYHEBIA; 10 PAaCTBOPUMO-
CTH B BOJIE. KBapIIUT — OUYE€Hb BOJIOCTONKHM, M3BECTHSK — HEBOJIOCTOMKHUH.

Jucnepcuvie cpynmot. K HUM BXOJSIT OCaJOYHBIE TOPHBIE MOPOIBIL.
Krnacc pazgensercs ma nBe TpyIIbl — CBA3HBIX U HECBA3HBIX IPYHTOB.
Jnst 3TUX TPYHTOB XapaKTEpHbl MEXAaHUYECKUE U BOJHOKOJUIOMIHBIE
CTPYKTYpHBIE CBsi3U. CBSI3HBIE TPYHTHI NEJISATCS HA TPU THUIA — MUHE-
panbHble (TITHHUCTBIE OOpa30BaHUs), OpraHO-MUHEepalbHble (MBI, ca-
mporeny u 1p.) U opranudeckue (Topdsr). HecBsazHble TPyHTHI Tpea-
CTaBJICHBI MMECKAaMH U KPYMHOOJIOMOYHBIMY IpyHTamu (rpaBui, meOeHb
u p.). B 0cCHOBY pa3HOBUAHOCTEH IPYHTORB MOJOKEHBI TNIOTHOCTb, 3aCO-
JIGHHOCTb, FPAHYJIOMETPUUECKUI COCTAB U JPYTrUe MOKA3ATEINH.

Mep3nvte epynmsl UMEIOT KPUOTCHHBIE CTPYKTYPHBIC CBS3H, T €. IIe-
MEHTOM TPYHTOB SIBJISIeTCA Jiell. B cocTaB kiacca BXOJST MPAKTUIECKH BCe
CKaJIbHEIC, MOJTyCKAILHBIC U CBA3HBIE TPYHTHI B YCIOBHUSX OTPUIIATEIEHBIX
TeMIieparyp. Pa3HOBUIHOCTH MEP3IBIX TPYHTOB OCHOBAHBI IO JIHIHCTO-
CTH, 3aCOJICHHOCTH, TEMIIEPATyPHO-NIPOYHOCTHHIM CBOMCTBAM U JP.

Texnozennvle cpyHmsl TPEICTABIAIOT CO00M, ¢ OMHOH CTOPOHHI,
MIPUPOJHBIC TPYHTHI, KOTOPHIE OBUIM TOABEPTHYTHI (HM3MUCCKOMY HITH
(hM3UKO-XUMHUYIECKOMY BO3ICHCTBHUIO, C APYTrOi CTOPOHBI, UCKYCCTBEH-
HbIE MUHEpaJIbHBIE W OpraHOMUHEpalbHBIE o0Opa3zoBaHus, chopmMupo-
BaBIIMECS B IPOIECCe OBITOBOW ¥ IPOMU3BOJCTBEHHON IEATEIHHOCTH
genoBeka. VX Hepemko Ha3BIBAIOT aHTPOIIOTEHHBIM o0Opa3oBaHueM. Pas-
HOBUJTHOCTH TEXHOTCHHBIX TPYHTOB BELICISIOTCS HAa OCHOBE CIEIU(bU-
YeCKHX 0COOCHHOCTE! CBOMCTB.

Kaxnprii rpyHT UMEET CBOH, TOJBKO €My IPHCYIIUE CTPOHUTEIHHBIC
CBOICTBA. B OLleHKE CBOMCTB I'PyHTOB, BXOSIIMX B pacyeThl OCHOBaHUI
(yHInaMeHTOB, HanOoOJbIIee 3HAYCHHE HMEIOT (HHM3MKO-MeXaHHYeCKHe
XapaKTEPUCTUKHN. 3HAYCHUS IOKA3aTeleil dTUX XapaKTEPHUCTHUK IT03BO-
JISTFOT BBITIOJTHATh HEOOXOIMMBIE PacUeThl TP MPOCKTUPOBAHUH 3TaHUH
U COOPYKEHHUII.

XapaKTepUCTHKHN (u3uieckux CBOWCTB BBIPAXKAOT (U3NIECKOE CO-
CTOSIHHE TPYHTOB (IUIOTHOCTB, BIQXHOCTb M JIP.) M TO3BOJISAIOT UX Kiac-
cuuIupoBaTh MO TUITY, BUIYy U pasHOBHIHOCTIM. [log mexanuueckumu
MTOAPa3yMEBAIOT CBOMCTBA, KOTOPHIE MOSIBILIIOTCS B TPYHTAX IO7 BO3-
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JeMCTBHEM BHEINHUX YCHNINHN (maBleHMs, yaapa). MexaHH4ecKue CBOM-
CTBa OIICHWBAIOTCS TPOYHOCTHBIMH W J1e(hOPMAIMOHHBIMHA XapaKTepH-
CTHUKaMH TPYHTOB.

K ¢wusnueckum cBOHCTBaM HECKAIBHBIX TPYHTOB, OMpEAEISIEMBIM
OKCMEPUMEHTAIFHO ¥ UCIONB3YEeMbIM HETOCPEICTBEHHO B pacueTax
ocHOBaHull, oTHocsATca kKod(duuuent ¢uipTpauun Ky, U IIIOTHOCTH
TPYHTOB p. BaKHBIMU pacueTHBIMU XapaKTEPUCTUKAMU SBISIOTCS KO-
3¢ UIMECHT MMOPUCTOCTH €, CTEIICHDb BIAKHOCTU S M TIOKa3aTeibh TeKyue-
ct | OHEM XapakTepu3yOT COCTOsHHE TPYHTOB. Ilo koaddunueHty
MOPUCTOCTH OTPEAEISIOT TUIOTHOCTh CIIOKEHHS IeCYaHbIX TPYHTOB.
[lokazaTens Tekydectu | XapakTepusyeT MOIBUKHOCTh TIHHHCTHIX
YaCTHUI[ PU MEXAaHHMUYECKUX BO3JCHCTBUAX HA TPYHT. 3HAUCHUE S, OoTpa-
JKaeT CTEIICHB 3aIOJIHEHUS TTOP TPYHTOB BOJIO.

Ilpounocme CKambHBIX TPYHTOB OLICHMBACTCS MAKCHUMAJIBHOW Harpys-
KOM, IPHJIOKCHHOM K HEMY B MOMEHT pa3pyIiieHus (IIOTepH CILIOIIHOCTH).
DTa XapaKTepHCTUKa Ha3bIBaeTCs npederom npounocmu R. Mlla, wmm
BPEMEHHBIM COTIPOTHBIIEHHEM CXKaTHi0. Ha TIpOYHOCTH TpyHTOB BIUSIOT:
MUHEPaJIbHBIA COCTaB, XapaKTep CTPYKTYpPHBIX CBSI3€H, TPEUIMHOBATOCTH,
CTETIeHb BHIBETPENIOCTH, CTETIEHh Pa3MATdaeMOCTH B BOJIE U JIP.

Jlns HecKanbHBIX TPYHTOB XapaKTEPHUCTUKONW MPOYHOCTH SIBIISETCS
conpomuenenue cosuzy. OnpeeneHnue dTOro moka3areliss Heo0X0IuMO
JUTSL pacdyeTa YCTOWYMBOCTH, T. €. HECYIIeH CIIOCOOHOCTH OCHOBAHHN H
OTKOCOB CTPOUTENBHBIX KOTJIOBAHOB, JIABJICHUS TPYHTA Ha MOIMOPHBIC
cTeHbl U T. 7. COMPOTUBIICHHUE CIIBUTY OIICHUBAETCS CUJIAMU BHYTpPEHHE-
ro casura (@, rpan., u cueruienus C, kI1a).

Jedopmayuonnvie ceoiicmea XapakTepu3ylOT TOBEICHHE T'PYHTOB
MOJI HAarpy3KaMHu He 0oyiee KPUTHICCKUX M HE TIPUBOSAIINX K pa3pyIie-
auto. OHU OTICHUBAIOTCS MoayiieM nedopmaruu E, Mlla.

Peonozuueckue ceoitcmea zpynmog. CBOWCTBA TPYHTOB MOTYT H3-
MEHSTHCSI BO BPEMEHU B CHIIY BO3JICHCTBHS TIPOIIECCOB BBHIBETPUBAHUS U
MHOTOJIETHETO BO3JICHCTBHS OONBIIMX HArpy3oK. Bce 3TO MpUBOAUT K
«yCTaJIOCTH» TPYHTOB, UX CTPYKTypa pacciabiusiercs. B pesynbrare ne-
(hopMaruii ON3yYeCTH U 1aXe TEeKYYECTH TPYHT pa3pyllaeTcs U 3JaHue
nedopMupyeTcs. DTOT MPOLECC HA3BIBAIOT PEOJOTHYECKUM, OH YacTo
HAOIIOJaeTCS TPU CTPOUTEIHCTBE CBEPXBHICOKUX 3/IaHUN M KPYITHBIX
MPOMBIIIUICHHBIX 00BEKTOB.

4.6. ®u3nK0-MexaHnYeCKHe CBOHCTBA TPYHTOB
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Du3uYecKue CBOHCTBA I'PYHTOB. TH)XEHEPHO-TEONOIHYECKUE CBOM-
CTBa TPYHTOB SIBJISIIOTCSI BEChbMa €MKHM IOHSATHEM, OXBATHIBAIOIINM KX
(pmznyeckue, BOOHO-(U3NIECKNEe N MEXaHW4YecKrne cBoicTBa. Ompenere-
HUE 3THX CBOWCTB, Ha3HAUY€HHE WX PACUETHBIX 3HAYCHUH NPHU MPOEKTH-
pOBaHMY OCHOBAaHWH M (PyHAAMEHTOB PAa3IUYHBIX COOPY>KEHHH, MPOTHO3
HUX U3MEHEHHHM BO BPEMEHH SIBJISIFOTCS TJIABHOM KOHEYHOW LIETBIO I'PYH-
TOBEICHUSI.

OrMernM BHadajie Hambosee XapaKTepHbIE (QHU3WYECKHE CBOWCTBA
rpynatoB cormacHo CTh 943-93 u TOCT 25100-95. K unciy Haunbonee
BaXKHBIX XapaKTEPUCTUK OTHOCSITCS IUIOTHOCTh M TOPUCTOCTh TPYHTA.

Ilnomnocme 2pynma — DTO OMHOIICHUE MACCHl TPYHTA, BKIIOYast
Maccy BOJBI B €€ IOpax, K 3aHUMAaeMOMY 3THM I'pyHTOM o0beMy. I1not-
HOCTb TPYHTa 3aBHCUT OT MHHEPAJIOTHYECKOTO COCTaBa, BJIAXKHOCTH H
XapakTepa ciIoKeHus (IIOpUCTOCTH).

p=m/V,

IJie p — IUIOTHOCTB TPpyHTa, r/em’, kr/v®, T/M>; m — Macca rpyHTa C ecre-
CTBEHHOM BJIa)KHOCTBIO M CIIOXKEHHEM, T, KT, T; V — 00beM, 3aHUMaeMBbIi
IPYHTOM, cM°, M°,

ITnomnocmoro wacmuy zpynma Has3bIBalOT OTHOIIEHUE MACChl CyXO-
ro rpyHTa 06€3 BOJbI B €r0 Mopax K 00beMy TBEP/ION YacTH ITOTO TPYHTA!

Ps= (m - mW)/VS!
IJie Ps — TUIOTHOCTh YACTHIL TPYHTA, rlem®, t/m®, my, — Macca BojBI B mo-
pax TpyHTa, T, KT, T; Vs —00BeM TBEPAOil YaCTH TPyHTA, oM, Mo

TI10THOCTH YACTHUI[ TPYHTA M3MEHSACTCS JUIs BCEX TPYHTOB B HEOOJIb-
mux npenenax ot 2.61 g0 2,75 rlem® u onpeensieTcs: TOIbKO MUHEpao-
TUYECKUM COCTaBOM.

Yoenvuutii 6ec zpynma — xapakrepu3yeT OTHOIICHHE Beca IPYHTA C
BOJIOH B €ro mnopax K 3aHMMaeMOMYy 3THM TPYHTOM OOBbEMY, BKJIHOYAS
OB

Y=p,0
rJIe y — yaebHbIT Bec TpyHTa, KH/M®; g — ycKopeHne cBoGOIHOTrO maje-
Hust, pasuoe 9,8 m/c2.

Ilnomnocmo cyxoz2o zpynma npenctaBiser co0OM OTHOIICHHE Mac-

CBI MHUHEPAJIBHBIX YACTHIl TpyHTa (TBEPIOM YaCTH TPYHTA) TPH €CTECT-
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BEHHOH CTpyKType 0e3 BOJIBI B €ro Mmopax K 3aHUMacMOMY 3THM TPYHTOM
o0BeMy:
po= (M - my)IV,

TJIe pg — IIIOTHOCTE CyXOro rpyHTa, rlem’, kr/em®, t/m®; (M - my,) — macca
CyXOro TPYHTa, T, KT, T; V — 00beM, 3aHUMAEMBIi TPYHTOM, CM".

Ilnomnocme cyxozo zpynma — BenwurHA OoJjiee TOCTOSHHAS II0
CPaBHEHUIO C INIOTHOCTHIO TPYHTA M OOBIYHO BBIUMCIISACTCS 110 TaHHBIM
OTIPEICIICHAH ITIOTHOCTH U BIIAKHOCTH:

pa = pl(1+0,01w),

IJie p — IWIOTHOCT IPYHTA, I/CM>; pq — INTOTHOCTB CYXOTO TPYHTa, T/eM’;
W — BII2XKHOCTh TpyHTa, %.

Yoenvnuwtit 6ec wacmuy zpynma xapaxrepusyer OTHOIIEHUE Beca Cy-
XOT0 IpyHTa K 00beMYy ero TBEpAOH YacTu:

Ps= ms/Vs;

IJIE Ps — YAEbHBI Bec YacThI| TpyHTa, KH/M .
Yoenwvnwiit 6ec cyxozo zpynma xapaktepusyeT OTHOLIEHUE BECA CY-
XOro TPYHTa KO BCEMY 3aHIMAaeMOMY 3THM I'PyHTOM 00beMy:

yq = p/(1 +0,01w);

/1€ Y4 — YJEIbHBINA BEC CyXOI0 I'PYHTAa, kH/M.

3HaueHU MIIOTHOCTEH MPUMEHSIOT IS XapaKTePUCTUKN (PU3NIECKIX
CBOMCTB IpyHTa OCHOBAHHS WM CTPOMTEIHHOTO MaTepraia, a Takke B
JTUHAMHYECKUX pacueTax OCHOBAHHM.

3HaueHMs yIEIbHBIX BECOB HCIIOIB3YIOT HEMOCPEICTBEHHO B OCTANIb-
HBIX pacderax OCHOBaHWI, B YACTHOCTH NPH ONPEAETICHUH MPHUPOTHOTO
JTABJICHUS, TIPU pacdeTe OCaaKH.

Ilopucmocmy zpynmoe npenctaBisieT coO0M XapaKTEpUCTHKY IIycC-
TOT WM CBOOOAHBIX MPOMEXYTKOB MEKAY MHUHEPAIbHBIMH YacTHULIAMU
rpyHra. E€ 00bIYHO BRIpakaroT B BHJIE IPOLIEHTHOI'O OTHOIIEHUS 00beMa
MyCTOT K 001emMy 00beMy IrpyHTa:

n = (Vy/ V)100%,
e Vy, — 00beM ImycToT TpyHTa, cM°; V — 00beM, 3aHHMACMBIH TPYHTOM,

3
CM .

97



IToprCTOCTH MOXKHO BBIPA3UTh Yepe3 3HAUECHHE TUIOTHOCTH TPYHTA!
n=(1-pq/ps)100%.

Ilpusedennoii nopucmocmoio unu KoIppuyuenmom nopucmocmu
Ha3bIBAIOT OTHOIICHUE 00beMa MycToT (Mop) K 00beMy TBEpIbIX MUHE-
paibHBIX uacTull rpyHta. KoadduimeHT mopucTocTH BbhIpaXaeTcs B
JIOJISIX CIIUHHUIIBI.

e=Vn/Vs;e=n/(1-n); wmu e=(ps—pq) /! ps.

BoaHo-(pu3nueckne CBOMCTBA IPYHTOB. Baascnocmoio cpynma W
Ha3bIBAIOT OTHOIIEHHE MACCHI BOBI, COIEpKAIeicsl B ero rnopax, K mMac-
ce CyXOro rpyHra (BbICYIIMBaHUE oOpaslia Hy>KHO IPOU3BOAMTH B TEp-
momikady npu t = 105...107 °C B Teuenue 8 4 u Gonee).

BraxHOCTh TpyHTa CITy’)KUT Ba)KHEHIEH XapaKTepHCTUKOHN (huznde-
CKOTO COCTOSIHUSI, ONpenessoueld NpOYHOCTh, AePOpMUPYyEMOCTh U
JpyTUe CBOWCTBA MPU MCIIOIb30BAHUH B MH)KCHEPHBIX 1IETISIX.

Iox ecmecmeennoii (6ecosoit) énaxcnocmuio cpynma W, %, nNoHu-
MaeTcsl KOJMUYECTBO BOJBI, COJEpiKalleecs B TPYHTE B €CTECTBEHHBIX
YCIIOBHSIX!

w =100 (m-ms) / mg,

IJle m — Macca TpPyHTa BMECTE C COAEpIKaIleiics B HEM BOJOM, T ms —
Macca BBICYIIIEHHOTO TPYHTA, T.

MaxkcuManbHO BO3MOYKHOE COJIEPYKAHNE B TPYHTE CBA3aHHOM, KaIlHJI-
JIIPHOM, TPABUTAIIMOHHOM BOJBI MIPH TOJHOM 3aITOJHEHHH MOp Ha3bIBa-
10T HOHOIL 6/1A20E€MKOCHbIO ZPYHMA T ONIPENEISIOT TI0 (hOpMYIIaM:

W, =0,01n/pg wmu W, =€ py/ pg.

Ilon euzpockonuueckoii 61a)cHOCMBI0 TTOHUMAIOT BIIAKHOCTH BO3-
OYLIHO-CYXOro TpyHTa. Cmenensio 61ax)cHocmu Uil OmHOCUMENbHOl
671a21CHOCMbI0 HA3BIBAIOT CTENEHb 3allONHEHUs MOp TpyHTa BOMAOH, Ko-
TOpas XapakTepu3yeT OTHOIIEHHE 00beMa BO/Ibl K 00bEMy MOp TPYHTA:

Sr=wps(100-n)/n wm S;=wps/ e py,

rae Sy — CTeneHb BIAKHOCTH TpyHTa, %; W — eCTeCTBEHHAs BIAKHOCTh
rpyHTa, %); ps — TUIOTHOCTH YACTHUI[ TPYHTA, rlem®; n - mopucTocTh, %;
Pw — TUIOTHOCTH BOJIBI, oM e — KO3 UITUCHT TOPUCTOCTH.

ITo cTeneHn BOOHACKHIIIIEHHOCTH BCE PHIXJIBIE TPYHTHI MOAPA3ACIIAIOT



Ha YeThIpe OCHOBHBIE TPYyMIBI IO BemuunHe S, cyxue — 0 — 0,2; cmabo-
Biaxusle — 0,2 — 0,4; Binaxusie — 0,4 — 0,8; naceienusie Bogoil — 0,8 —
1.0.

MakcumanvHas moaeKYIAPHAR 6/1A20EMKOCHb XAPAKTEPU3YET CO-
JiepKaHUe MPOYHOCBA3AHHOM, PHIXJIOCBSI3aHHON BOJIBI U BOJIBI OJIMIKHEH
TUJIpaTalliy, T. €. BIXHOCTh TPYHTA MPH MaKCUMAaJIbHOW TOJIIIMHE TLIe-
HOK CBSI3aHHOM BOJIbI BOKPYT MHUHEPAJIbHBIX YACTHIL.

Ilhacmuunocms — CrioCOOHOCTh TPYHTA M3MEHATH IMOJ JCHCTBHEM
BHEINHUX cui (maBieHus) cBoio ¢GopMmy, T. e. medopMupoBarbes 6e3
pa3pbiBa CILIONIHOCTH U COXPAHSTh MOJIYUYCHHYIO (GOpMYy TOCIE IpeKpa-
LIEHUS JEUCTBUA BHEWIHEW cuiibl. [IMacTUYHOCTH TpyHTa BO MHOI'OM
OTIPEJIEIISIET €ro IePOPMUPYEMOCTb.

Jledhopmupyemocmp TIMHUACTHIX TPYHTOB IO/ NEHCTBHEM JIaBICHHS
3aBUCUT OT WX KOHCHCTEHIMH (OTHOCHUTEIBHOW BIAXHOCTH). UTOOBI
BBIPA3UTh B YHCICHHBIX MOKA3aTeNsAX MPEeeNbl BIAKHOCTH IPyHTa, IpH
KOTOpPOW OH 00JIafaeT MIaCTUYHOCTHIO, BBEACHBI MOHATHS O HUKHEM U
BEPXHEM TIpefieiaX TIaCTUIHOCTH.

Hujicnum npedenom naacmuunocmu W, WU ZPAHuyeil pacKamol-
6aHUA HA3BIBAIOT TAKYIO BIAKHOCTH MIIMHUCTOTO TPYHTA, MPU KOTOPOU
TJIMHUCTAs Macca, 3aMelllaHHas Ha JUCTULIMPOBAHHON BOJIE, IPU packa-
THIBAHUU €€ B )KTYTUK JUAMETPOM 3 MM HAYMHAET KPOIIUTHCS BCICICT-
BUE MOTEPH IIACTHYECKUX CBONCTB, T.€. TaKas BIAXKHOCTh, IIPU KOTOPOU
CBSI3HBIM TPYHT MEPEXOIUT U3 TBEPAOTrO COCTOSHUS B TIACTHYHOE.

Bepxnuii npeden nanacmuunocmu W WIA 2PAHUUA MEKyYeCmu —
Takas BJIQXHOCTh INIMHUCTOTO TPYHTA, MPU KOTOPOM TJIMHHCTas Macca,
moJioskeHHas B pap(opoByIO YaIIKy U pa3pe3aHHas riiy0okoi 60po3roi,
CIIMBAETCS TOCIIe TPeX JIETKUX TONYKOB YalllKW JIagoHblo. [Ipn Oombrreit
BJIQXHOCTU TJIMHHUCTAs Macca TedeT 0e3 BCTPSXUBAHUSA WJIU MPH OJHOM-
JIByX TOJIYKAaX, T. €. TaKas CTENEHb BJIAKHOCTH, IIPH KOTOPOH CBSA3HBIM
IPYHT MEPEXOIUT U3 IJIACTUIHOI'O COCTOSIHUS B TEKyUee.

PasHuiia Mexay BEpXHMM U HH)KHUM TPEIe/IaMU IUIACTHYHOCTHU T10-
Jdy4duia Ha3BaHue wucia nracmuynocmu, 1y %:

Ip = WL —W,.

I[To umcity muacTUYHOCTH |, BBIAENSAIOT TJIMHUCTBIC TPYHTHI TPEX TH-
TIOB!

1) Beicokorutactuunble (rauHbl) — 17 %; 2) muactudnble (CYTIIMHKN) —
17...7 %;

99



3) cmabomnactuunsie (cymecu) — 7 %.
Koncucmenyus 1, vnn nokazamens mekyuecmu — 310 XapakTepu-
CTHKA COCTOSTHUS TPYHTa HEHAPYILEHHOM CTPYKTYPHL.

KosimyecTBeHHBbIE XapPaKTEPUCTHKH TIPAaHYJIOMETPHYECKOT0 CO-
craBa. [Ipu xapakrepucTike rpaHyJIOMETPUYECKOrO COCTaBa UCIIOIb3Y-
IOT TaKHe MOKa3aTelu, Kak y¢pgpexmusnvie ouamempor dso u dip, T. €.
JUaMeTphl YacTHLl, MEHBILE KOTOPHIX B TPYHTE COJEPIKUTCS MO Macce
coorBercTBeHHO 60 mmu 10 % wactuu. DQdeKkTuBHBIE THAMETPHI MPH-
MEHSIOT [UISl OLIEHKH CHieneHy HeoOHOPOOHOCHY TPAHyIOMETPUIECKOr0
cocTaBa IpyHTa

Cn = dgo / d1p mu cTeneHu copTUPOBAHHOCTH Sy = Ugg / dio.

[IpuBeneHHBIE XapaKTEPUCTUKN TPUMEHSIOT OOBIYHO IS TTEeCUaHbIX,
IPaBUIHOTAICYHBIX U TBUIEBATHIX TPYHTOB.

HexoTopsie cBoiicTBa IJIMHUCTHIX IPYHTOB H UX XapaKTEePUCTH-
ku. [Ipu orieHKe CBOMCTB MIMHUCTBHIX TPYHTOB PACCMOTPUM CIEAYIOIINE
Ba)KHBIE UX XapPaKTEPUCTHKH.

Haoyxanuem Ha3bIBalOT CIOCOOHOCTD TIIMHHUCTHIX (MIIM 3ariMHU3H-
POBaHHBIX MECYAHBIX) I'PYHTOB IPU HACHIIMICHUH BOJON yBEIMIMBATDH
CBOI1 00BeM. DTO COMPOBOKAACTCS PA3BUTHEM B TPYHTE JaBJICHUSI HaOy-
xaHusi. HabyxaHue 3aBHCHUT OT COJIEpXKaHUsl B TPYHTE TIIMHUCTHIX U ITbI-
JIEBATHIX YACTHUI] K UX MUHEPAIIOTHYECKOTO COCTaBa, a TAKKE OT XUMHUe-
CKOI'0 COCTaBa B3aWMOJCHUCTBYIOIIEH C I'PyHTOM BOJABl. BeHTOHUTOBas
TJIMHA MOXET yBEIHYUTh CBOW 00beM Oonee yeM Ha 80 %, kaomuHHTO-
Bas — Ha 25 %.

Kos¢ppuuyuenm nadyxanus (K, %) onpenesnsror 1o JaHHbIM Jlabopa-
TOPHBIX HCCIIENOBAaHMA O MPHUPOCTY 00beMa TPYHTa B MPOIIECCE HACHI-
IIEHUSA €r0 BOJIOM:

K = (V = Vi) 100% / V4,

rae V — o6beM Habyximero rpyHTa, cm’; Vi — 00beM BO3IYIIHO-CYXOTo
TPYHTAa, e,

CriocoOHOCTh TPYHTOB K HaOyXaHHIO XapaKTePH3YeTCs:

e creneHpio nedopmarmu Habyxanus K, %, ompenensemMoi o u3Me-
HEHHIO 00beMa WITH BBICOTHI 00pasia;

* naBrneHneM HaOyxanus p, Mlla, koTopoe pa3BUBaeTCs HMPU HEBO3-



MO>XHOCTH 00BEMHBIX JehOopMaIiii B IIporiecce Ha0yXaHus TPYHTa,

* BIaXHOCTHIO HaOyxaHust W, COOTBETCTBYIOIIEH TAKOMY COCTOSHHIO
TPyHTa, NpU KOTOPOM MPEKPaIaeTCsl MPOLECC MOMIOMICHUS KUIKOCTH
(BozibI) TPYHTOM.

[Ipu cTpoutenbHBIX padoTax sABICHUE HAOYXaHUs AUCTIEPCHBIX TPYHTOB
HaOMI0aeTCs B KOTJIOBaHAX, TPAHIIESX W JPYTHX BBIEMKAX, a TAKKe MPH
BO3BEJICHUH IUIOTHH, JTaMO, TPaHCIIOPTHBIX HACHITICH M BOJIOXPAHMJIHII 32
CYET U3MEHEHHS TUAPOTEOTIOTMIECKUX YCIOBUM U YBEIMYECHUS BIAXKHOCTU
TPYHTOB, 0COOSHHO TJIMHUCTBIX, OT BHOBB ITOCTYITAFOIIEH BOIBI.

Ycaokoii zpynma Ha3pIBalOT YMEHBIICHUE €T0 00beMa MPH BBICHIXA-
HUU. YeM OOJIbIIIE BIAXXHOCTh, TeM OoJIbllIe ycaaka. B HanOobiel cre-
MeHN HAOYyXaHWIO M YCajKe MOJBEPKEHBI TIIMHUCTBIC TPYHTHI U COJEP-
JKallye opraHudeckue Bemiectsa (rymyc).

Pazmoxanuem Ha3bIBAIOT CIIOCOOHOCTH TIIMHUCTBIX TPYHTOB B CTOS-
4eil BOJIE TePATh CBSI3HOCTh M Pa3pyIIaThCsi — MPEBPANIATHCS B PHIXIYIO
Maccy ¢ YaCTHYHOHM WM TOJHOHW moTepeit Hecymiel cmocoOHocTH. Pasz-
MOKaHHE TPyHTa MMeeT OOJbIIOe 3HAYeHHE ISl XapaKTEPUCTHKH €ro
CTPOUTENBHBIX KadecTB. CKOPOCTh pa3MOKaHUS TPyHTA ONPEIEINseT CTe-
MeHb €T0 YCTOWYHMBOCTH TIOJ] BOJOW, OIEHMUBAIOT IPU STOM BHJ TPYHTA
mocite pacrnana (MBUIEBHUIAHBIN, TIACTHYHBIA, KOMKOBAThIM) ¥ OTMEYAOT
pasMep pacmaBIIMXCS YacTHIl. [JIMHHUCTBIE TPYHTHI Pa3MOKAlOT B He-
CKOJIBKO pa3 MeHJieHHee, 4yeM MecuaHble. Hammuume B TpyHTE rymyca u
KapOOHATOB 3aMeUIIeT pa3MOKaHue. borbimas gacTe mMopon ¢ KpucTai-
JIM3aI[MOHHON CTPYKTYpOHl ABJISIETCS TPAKTUYECKH HEPa3MOKaeMOM.
BonpmmHCTBO ke MUCTIEPCHBIX TPYHTOB C APYTHUMH BUIAMHU CBSI3U OTHO-
CATCS K KAaTETOPHH Pa3MOKACMBIX.

[110THBIE CYTIMHKH, @ OCOOEHHO APEBHUE TIIMHBI, HE Pa3MOKAIOIINE B
cTosiued BOJIE, pa3pyLIAlOTCA MPHU JJIMTEIBHOM BO3JEHCTBUM TEKydeil
BOJIBI, T. €. PA3MBIBAIOTCA.

Pazmbiéaemocms TPYHTOB CO CHaOBIMH CTPYKTYPHBIMH CBS3SIMH
00yCIIOBIINBAETCS COMPOTHUBIICHHNEM UX PA3MOKAHHIO.

JedopmaunoHHble ¥ NMPOYHOCTHbIE CBOMCTBA TPYHTOB U HUX Xa-
pakTepucTuku. Cycumaemocms TPYHTOB XapaKTepU3yeT MX CIIOCOO-
HOCTh Je(hOPMHPOBATELCS TI0J] BIUSHUEM BHEUTHEH HAarpy3Kd OT BO3BE-
JIEHHBIX COOPY>KEHHH, HE MOIBEprasich pa3pymeHuto. Jledhopmannonnsie
CBOWCTBAa TPYHTOB XapaKTEpU3YIOTCS MOAylieM oOmied nedopmMaruy,
kodddurmentom Iyaccona, kodpduimeHTaMu CKIMAEMOCTH U KOHCO-
JTUAAINH, MOIYJISIMA CIBATA ¥ 00BeMHOTO CkaThs. CKUMaeMOCTh JIHC-
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MIEPCHBIX TPYHTOB IOJ HArpy3KOHW 00YCJIOBJIEHA CMELICHUEM MHHEPab-
HBIX YaCTHUI] OTHOCUTEIBHO IPYT APYra U COOTBETCTBEHHO yMEHBILEHH-
eM o0beMa Iop BCeACTBUE Ae(OpMaIK YaCcTHI TPYHTa, BOJBI U rasa.

[Ipu ompenesneHNH CXUMAeMOCTU I'PYHTOB Pa3IHYalOT IOKa3aTelH,
XapakTepU3YIOLINe 3aBUCUMOCTh KOHEUHOH NeopMaliy OT Harpy3ku u
n3MeHeHue nedopMaluy rpyHTa BO BPEMEHHU IPU IOCTOSIHHOM Harpys-
ke. K mepBoii rpynmne xapakTepuCTUK OTHOCATCS: Kod@puyuenm yniom-
HeHus @, Ko3guyuenm Komnpeccuu ay,, MOOy1b 0CAOKU 6p, KO BTOPOH —
K03 puyuenm xoncorudayuu v ap.

CXHMMaeMOCTh TPYHTOB XapaKTepu3yeTcs: modynem oowel deopma-
yuu E.

[Ipu Harpy3ke Ha TPYHT BO3HHMKAIOT AedopManny, NpOTEKaoLIe BO
BpeMeHH. Jlaxe Ui He MOJTHOCTHIO BOJAOHACHILICHHBIX TNIMHUCTHIX TPYH-
TOB C)KaTHE IMOJ Harpy3KOW HNPOHMCXOAWT HE MTHOBEHHO, HO B IIE€CKax
OCYILECTBIISIETCS Cpa3y MOCIe MPUIIOKEHHUS HarPY3KH.

Hedopmanus cxaTusi TPyHTOB MpPHU OOBIYHBIX B CTPOHMTENIBLCTBE Ha-
rpy3Kax oOycJOBJE€HA yNPYIHMM CXXaTHEM 4YacTUI] M ra3za. Y BOJOHACHI-
LICHHBIX TJIMH, OCOOCHHO C HApyIICHHBIMHU CTPYKTYPHBIMH CBS3SIMH,
CKaTHe OCYIIECTBISICTCSA MPHU OTTOKE BOJBI M3 IOP IPYHTA, CKOPOCTh
KOTOPOTO 3aBUCHUT OT €r0 BOJONPOHHLAEMOCTH. [l MPaBUIBHOTO CYX-
JCHUSI O CKOPOCTH OCAJKH COOPY>KEHHH HCIONB3YIOT JaHHBIE O KOHCO-
JUJAIMN AUCTICPCHBIX TPYHTOB, T.€. MX YIUIOTHEHHS BO BPEMEHH IO
MOCTOSIHHON Harpy3Kou.

K daxropam, onpeaesnsromuM CKUMAaeMOCTh TPYHTOB, OTHOCAT HX
IpaHyJIOMETPUYECKUN U MUHEPAJIOTMYECKHI COCTaBbl, CTPYKTYPY H TEK-
CTYpY, IMCIEPCHOCTh U CTENEHb HEOJHOPOAHOCTH I'PYHTOB, UX MOPHC-
TocTh. OmnpeneneHHoe 3HaUCHHUE 3/1eCh UMeeT U (MIBTPALlOHHAs CIIO-
COOHOCTD Pa3IMYHBIX IO KPYIHOCTH TPYHTOB.

K uncay ¢axTopoB, onpenensonx crnocoOHOCTs TPYHTOB nedop-
MHUPOBATHCS, OTHOCATCS pa3Mep U popMa UX YacTHIL U 10p.

[pounocts rpynToB. K uucny Hanbosee BaXHBIX (PU3MKO-MEXaHU-
YECKHX CBOMCTB TPYHTOB OTHOCST MX HPOYHOCTH, T.€. CORpOmMuese-
MoOCHb cO8u2y, KOTOpOE B ONPECICHHOM Auana3oHne naBieHui (ot me-
CATBIX IOJIEH 0 1enbIXx eauuun MIIa) MoXeT OBITh OMMCAHO JTHHEHHON
3aBUcUMOCThIO KylioHa

T=ptge +c,
rae T — NpeAcjbHOC CABUTANOMIICC HAIIPAKCHUC, MHa, P — HOpMaJIbHOC
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nasnenne, Mlla; tg ¢ — K03 ULMEHT BHYTPEHHETO TPEHHS; ¢ — YroJ
BHYTpEHHET0 TpeHwus, Tpaf; C — cuemienue, Mlla.

BennuuHbL @ U C SBISIFOTCS TapaMEeTPaMu 3aBUCHMOCTH COIIPOTHBIIE-
HUSI TPYHTOB CIIBUTY, KOTOPBIE HEOOXOIUMBI JIJIsl HH)KEHEPHBIX PacueToB
MPOYHOCTH U YCTOHYHUBOCTH.

Heckonpko ympormas Bompocsl (OpMUPOBAHUS POYHOCTH B TPYHTaX
Pa3IMYHOrO COCTaBa M CTPOEHUS, MOXKHO YCIIOBHO MPHHATH, YTO IO 3a-
BucuMoctu KysnoHa B mimHax Ko3((HUIMEHT BHYTPEHHETO TPEHUS ¢
CTPEMHTCS K HYJIIO, a B IIECKAX — CLEMJICHUE C CTPEMUTCS K HYJIIO.

[IpodHOCTh CKaNbHBIX TPYHTOB ONpeNesieTcs NPEUMYIIECTBEHHO MX
CTPYKTYPHBIMHU CBSI3SIMH, T.€. CIICIUICHHUEM, HO B HaHOOJbILIEH Mepe Tpe-
IIMHOBATOCTBIO.

BpemeHHOE CONPOTHUBIICHNE CKAILHOTO TPYHTa OJJHOOCHOMY C3KaTHIO
(mpenen MPOYHOCTH Ha C)KATUE) SBIACTCS BaKHOW KiIacCH()UKAIMOHHOM
XapaKTePUCTUKON, 1T0 KOTOPOH MPOBOAUTCSI OTHECEHHE TPYHTA K CKajlb-
HoMy (> 5 MIla) unu HeckanpHOMy (< 5 MITa).

4.7. MeToabI onpe/eieHUsI CBOICTB IPYHTOB

XUMHUKO-MHUHEPAIBHBIN COCTaB, CTPYKTYPHI M TEKCTYPHI TPYHTOB, CO-
Jiep>KaHre OPTaHWYECKOTO BEHIECTBA OMPEAEISIOT B TEOJOTHUECKHUX J1abo-
paToOpHsX, OCHAIICHHBIX HEOOXOAMMON ammaparypoi (PeHTTeHOIIEKTPOH-
HBI MHKPOCKOIT M T. II.). PH3HKO-MEXaHUYECKHAE CBONUCTBA TPYHTOB H3Y-
YalOT B TPYHTOBEIUECKHUX JTa0OpATOPHUSIX U B MOJEBBIX YCIOBUSX, T. €. He-
MOCPEICTBEHHO Ha OyIyIMX CTPOHMTENBHBIX Turomaakax. Ocoboe BHIMA-
HHUE TIPH 3TOM OOpaliaeTcs Ha JOCTOBEPHOCTH MOTYYaeMbIX Pe3yNIbTaTOB
[14].

[To xaxmoit (hU3MKO-MEXaHUYECKON XapaKTEPHUCTUKE TPYHTOB BHI-
MOJTHSETCS HECKOJIBKO OTPENeNIeHUI W MPOBOIUTCS MX CTATHCTUYECKHUN
aHanms. [y mo00oro HHKEHEPHO-TE0IOTUIECKOT0 PIIEMEHTa MUHIMAJTh-
HO€ KOJIMYECTBO OIPENEICHNH JOIDKHO OBITh HE MEHEe TPEeX.

I'pynToBenueckas jgagoparopusi. OOpasnbsl TPYHTOB Ui J1abopa-
TOPHBIX WCCIENOBAHUN OTOMPAIOTCA MO CIOSM TPYHTOB B Imypdax u B
OYypOBBIX CKBKHHAX Ha OOBEKTaX.

B nabopaTtopuro o0pasnbl TpyHTOB JOCTaBISIOT B BHJIE MOHOJHTOB
WA PBIXJIBIX TTP00. MOHOIUTHI — 3TO 00pasnbl TPYHTOB C HEHAPYIIIEH-
HOW CTpYKTypoi. J{nsi ompeneneHus: CKUMaeMOCTH TPyHTa OTOMpaeMbIe
poOBI TOJKHEI UMeTh pazmepsl 20 x 20 x 20 cM. B MoHONMHTAX TIBLITIEBA-
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TO-TJIMHUCTBIX TPYHTOB HY)XKHO COXPAHATH NPUPOAHYIO BIXHOCTH 3a
CYeT CO3/IaHHU Ha UX MOBEPXHOCTH BOJOHETPOHHIIaeMON mapadrnHOBON
WM BOCKOBOH 000J109KH. B pBIXJIBIX TpyHTax (IIECOK, TpaBHii M T. II.)
o0pasmbl oTouparoTcs Maccoi He meHee 0,5 kr.

B nmaGopaTopHBIX yCIOBHSIX MOKHO OMPEENATh BCe (PU3NKO-MEeXaHH-
YecKhe CBOWCTBa rpyHTOB. Kakmas xapakTepHCTHKa OIMpPEeeNseTcs: Co-
rnacHo cBoemy ['OCT: mpuponHas BIaXHOCTh U IJIOTHOCTh TPyHTA —
I'OCT 5180-84, mpenen npounoctu — [OCT 17245-79, rpanymomeTpu-
yeckuii (3epHOBOI) coctaB — 'OCT 12536-79 u . .

JlaGopaTopHbIe HCCIIEOBAHUS SIBIIIIOTCS OCHOBHBIM BHIOM OMpee-
TeHus] (PU3UKO-MEXaHUYECKIX CBOWCTB TPYHTOB, TAKHX KaK BIA)KHOCTB,
IJIOTHOCTH YaCTHI] TPYHTA U HEKOTOpEIE IpyTHE.

IMoneBbie padorel. VccienoBanue IpyHTOB B TOJEBBIX YCIOBUSX,
T.. Ha CTPOMTENHHON IUIOIIAIKE, AeT MPENMYIIEeCTBO mepena jadopa-
TOPHBIM aHAJHM30M, TOCKOJIBKY ITO3BOIISIET OIPENENsITh BCEe 3HAYCHHS
(PM3UKO-MEXaHMYECKUX XapaKTePUCTHK B YCIOBHUSX €CTECTBEHHOTO 3a-
JIETaHusl TPYHTOB 0€3 pa3pyIIeHNsI UX CTPYKTYPHI H TEKCTYPHI, C cOXpa-
HEHHEM peXMMa BIaKHOCTHU. lIpn monmeBbIX MCCleqoBaHUSIX MOJIEIUpY-
eTcs paboTa MacCHBOB T'PYHTOB B OCHOBAaHHSAX 3IaHUN M COOPYKEHHI.
Takue rccnenoBaHus TPYHTOB B MOCIEIHHUE TOBI HCIOJIB3YIOT BCe OO0IB-
me. [Ipi 3ToM coBepIIeHCTBYeTCsl TeXHUUYECKass OCHAIIEHHOCTh, MpUMe-
Hsroresi OBM. Hexortopble mojieBblE METOJBI OTHOCATCS K 3KCIpecc-
METOJIaM, YTO TI03BOJISIET OBICTPEE MOIydaTh CBOMCTBA TPYHTOB.

Bcé xe moneBbie METOBI HE BCET/Ia TTO3BOJISIOT MTPOTHO3UPOBATH T10-
BEJICHIE MaCCHBOB TPYHTOB Ha TIEPHO/] SKCILTyaTaIllH 3aHUI U COOpy-
xernid. [loaTomy 1enecoo0pa3HO pasyMHO cOdYeTaTh JIADOpPaTOpHBIE H
TTOJIEBBIE UCCIIEJIOBAHUSI.

Cpenu MeTonoB neopMallnOHHBIX HCTIBITAHWN TPYHTOB Ha CXKHMae-
MOCTPH CIIEAYyeT CUATATh ITAJOHHBIM METOJ HO/1€8bIX UWIMAMHOGHIX UC-
notmanui (COCT 20278-85). Pe3ynbTarsl APpyrux METOI0B UCIIBITAHUI,
KaK TOJIEBBIX (TPECCHOMETPHS, TUHAMHUECKOE W CTATHUECKOE JIHIHPO-
BaHHE), TaKk U JabopaTopHBIX (KOMIPECCHOHHBIE W CTabMIOMETpHUYe-
CKHe) 0053aTeIBHO JTOKHBI COMOCTABIATLCSA C PE3yNbTaTaMH MITaMITO-
BBIX MCIBITAHUI.

[Ipu ompeneieHUN MPOYHOCTHBIX XapPaKTEPUCTHK TPYHTOB HauOoee
JIOCTOBEPHBIC PE3yJIbTAThl JAOT TOJCBbIC UCIBITAHHUS HA CPE3 IEIUKOB
IPyHTa HEMOCPECTBEHHO Ha cTpouTenbHOi miomanke (IOCT 23741-79).
W3-3a BBICOKO# CTOMMOCTH M TPYJIOEMKOCTH 3TH PabOThI IPOBOJISAT TOJIBKO
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st coopykennit | ypoBHs (kiacca) OTBETCTBEHHOCTH. K HHM OTHOCSTCS
3MaHAS M COOPY)KEHHsI, MMEIOIHe OOJBIIoe XO3IHCTBEHHOE 3HAYCHHE,
COIMAIbHBIC O0BEKTHI U TPEOYIOIINE TIOBBIIICHHYIO HAISKHOCTD (IJTaBHbIC
koprycel TOC. ADC, TeneBH3WOHHBIE OAIllHH, MPOMBIIIICHHBIE TPYOBI
BeIcOTOM Oomee 200 M, 3maHus TeaTpoB, ITUPKOB, PHIHKOB, YICOHBIX 3aBe-
neHuit u T, 1.). Jnsa npyrux ciyvaes crpoutesnbersa (11 u 111 kmace coopy-
JKEHHI) TOCTATOYHO HAJIC)KHBIC TIOKA3aTEIH € U ¢ MOIYYaI0T B Pe3ybTare
7abopaTOPHBIX MCIIBITAHUN TPYHTOB B mpubopax miockoro cpesa (TOCT
12248-78) u tpexocnoro cxatus ([OCT 26518-85).

[IpoyHOCTHBIE XapaKTEPUCTHKH MOYKHO TAKXKE OINPENENISITh M0 METO-
Iy JOMACTHOTO 30HAMPOBAHHUSA, PE3yJBTAThl KOTOPOTO MPH MPOEKTHPO-
BaHUU OTBETCTBEHHBIX COOPYKCHHUH COMOCTABIISIOT CO CIBUTOBBIMU
WCTIBITAaHUSIMU 7151 00€CTIEYeHHUST IOCTOBEPHOCTHU Pe3yIbTaTOB.

JedopMannoHHbIe MCHBITAHUS TPYHTOB. CXKMMaeMOCTh TPYHTOB
W3YyYar0T METOJaMH IITaMITOB, TPECCHOMETPAMH, THHAMHUYECKAM M CTa-
TUYECKH 30HAUPOBAHUEM.

Memoo wi m a m n 0 6. B HecKaJbHBIX TPYHTaxX Ha JHE IypHOB HIIH
B 3200€ OypOBBIX CKBaXMH YCTaHABJIMBAIOT IITAMIIbI, HA KOTOPBIE TIepe-
marorcs cratnueckue Harpysku (IOCT 20276-85). Illmamn 6 uypghe —
9TO CTABHAS WIIH JKee300eTOHHAs KpPyIiIas IUIHTa ruromaapo 5000 cv.
Juist co3maHus 1mMoJi IITaMIoM 33JaHHOTO JIaBJICHUS TPUMEHSIIOT JOMKpa-
ThI WK TIaTHOPMBI ¢ rpy3om (puc. 49).

a) 6) P B) P

£-N
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|

///// i I

Puc. 49. Onpenenenue cKMMaeMOCTH TPYHTOB IITAMITAMH:
a, 6 — mypdsl; B — OypoBast CKBaxxuHa; 1 — mTaMIel; 2 — JOMKpAaT;
3 — ankepHble cBad, 4 — miatdopma c rpy3oM; 5 - mranra

Ocanxy mTammoB U3MepsIOT mporudomepamu. B mypde Ha oTmeTke
MOJOMIBEI IITAMIIAa U BHE €ro OTOMpaioT 00pasubl TPYHTOB Ul Mapai-
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JIENBHBIX Jab0paTOpHBIX UccienoBanuil. [lITamir 3arpyxaroT cTymneHsIMu
B 3aBHCHMOCTH OT BHJa TPYHTa M €TO COCTOSHHS, BBIAEP)KHUBAs 10 CTa-
ommmsanuu nedopmaruii. B urore ucneiTanus cTposT rpaduKy 3aBUCH-
MOCTeH OCaJIKM HITaMIia OT JaBIIEHUS W OT BPEMEHH 10 CTyIeHSIM Ha-
rpy3ku. llocie atoro mo Qopmyre BBIYUCISAIOT MOAYJh AedopMariiu
rpyuta E, Mlla.

LImamn ¢ 6yposoii ckeaxcune. VicnpiTaHNEe TPYHTOB MPOBOJAT B
ckBaxuHe auamerpom Oosiee 320 mm rimyoOunoit g0 20 M. Ha 3a0oit
CKBA)KMHBI OIyCKAKOT IITaMIl miomansio 600 cm’. Harpyska Ha mrramim
nepegaeTcs 4epe3 INTaHTy, Ha KOTOPOHM pacronaraercs Iuiatdopma ¢
rpy3oM. Mojyiib gedopmainuu Takke OnpeiesstoT Mo GopMmyJie.

Ilpeccuomempuueckue uccie00éanus NPOBOIST B TNIMHUCTBIX TPYH-
tax. [Ipeccnomerp mpezacTaBisier coO0H PE3MHOBYIO ITMUIMHAPHICCKYIO
KaMmepy, OIyCKaeMyl B CKBRKMHY Ha 33/IaHHYIO TJIIyOWHY W paciimpsie-
MYIO JIaBJICHHEM >KUIIKOCTH WU ra3a. [Ipu co3/iaBaeMbIX JTaBICHUSX 3aMe-
PSIFOT pajiMalibHBIE TIEPEMEIICHUS] CTEHOK CKBKHHBI, YTO TIO3BOJISIET OTIpe-
JEJISITh MOJTYJIb Zie(hOpMAIIK U IPOYHOCTHBIC XapaKTEPUCTUKHU TPYHTA.

3onouposanue (W newempawus) WCTIONB3YETCSA ISl HU3yUYCHUS
TOJIT TPYHTOB 110 TayOuHbl 15 — 20 M. Ilo conpoTUBICHUIO TPOHUKHO-
BEHHs B TPYHT METAUIMYECKOr0 HAKOHCYHHMKA (30HIA) OMPEaessIFoT
IDIOTHOCTh W MPOYHOCTh TPYHTOB Ha OMpPEIEIEHHOW TIIyOWHE W MX W3-
MEHYHMBOCTH B BEPTHKAIBHOM pa3pese.

30HIMpPOBaHUE OTHOCHUTCSI K SKCIPECC-METO/IaM OTIPE/IeNIeHNsT MEeXaHH-
YECKUX CBOWMCTB TMECYaHBIX, TIIMHUCTBIX W OPTaHOT€HHBIX TPYHTOB, KOTO-
pBIE HE coiepKaT Wi UMEFOT MaJlo TipuMeceid mebHs ww rajpk. [lo cro-
co0y TIOTpYKEHHs] HAKOHEYHUKA Pa3INYaroT 30HINPOBaHIE JHHAMHIECKOE
u cratuueckoe [15, 16]. Tlpu craTnyeckoM 30HIMPOBAHUH KOHYC B TPYHT
3a1aBIMBAETCS TUIABHO, a ITPY TUHAMHYECKOM €r0 3a0MBAOT MOJIOTOM.

Cmamuueckoe u OuHAMU1YeCKoe 30HOUPOBAHUS TIO3BOJISIOT:

- pPac4JICHHTH TOJNIIY TPYHTA HA OTAEIbHBIE CIIOH;

- OTIpeNeNNTh TIIyOWHY 3ajleraHusl CKaJIbHBIX W KPYMTHOOOJIOMOYHBIX
TPYHTOB,;

- YCTaHOBUTHh NPUOJIM3HUTENHHO IDIOTHOCTH ITECKOB, KOHCHCTEHITHIO
TJIMHUCTBIX TPYHTOB, OMPEIEIUTh MOIYIh 1edhopMaIu;

- OIICHUTh KAa4YeCTBO MCKYCCTBEHHO YIUIOTHEHHBIX TPYHTOB B HACHI-
IIIX ¥ HAMBIBHBIX 00pa30BaHUsX;

- I3MEPUTH MOIIIHOCTh OPTaHOT€HHBIX TPYHTOB Ha 0OOJIOTAaX.

Ha puc. 50 mokazaHa neHeTpalMOHHO-KapOTaXKHAS CTAHIIHS.



Puc. 50. [leHeTpanmoHHO-KapOTaXKHAST CTAHIIHS:
1 - 30HA-gaT4MK; 2 — mTaHra; 3 — Ma4Ta; 4 — THAPOUMINHID; 5 — KaHAI CBS3H;
6 — anmapartHast CTaHIWS; 7 — ITyJIBT YIPaBICHHS

IIpouHocTHble HcObITAHUA TPYHTOB. COINMPOTHBIECHHWE TPYHTOB
CABUTY ONpEENseTcs TMpeAeIbHBIMI 3HAUYSHUSAME HANpPSKEHUH, TpU
KOTOPBIX HauWHAeTCAd MX pa3pymieHrne. OUbITH MPOBOIAT B CTPOHUTEIh-
HBIX KOTJIOBaHAX, OCTaBISS CTOJNOYATHIE HENUKH HEHapYIIEHHOTO TPYyH-

Ta, K KOTOPBIM MPUKJIABIBAIOT BEPTUKAIBHBIC CKUMAIOIIHE W TOPU30H-
TaJbHBIC CIBUTAIONINE ycuius. [Ipy 9TOM Uil IPABUIILHOTO OMpesene-
HUSI BHYTPEHHEro TPEHHS W YJEIBHOTO CIEMJICHUS OMBIT MPOBOJSAT HE
MEHee 4YeM Ha TpeX IEeNMKaxX MPU Pa3inyHbIX CKUMAIOIIUX yCHUIUAX. B
HECKaJIbHBIX TPYHTaX CABHT MPOU3BOJISAT TAKXKE C TIOMOIIBIO BpallaTeib-
HBIX CPE30B MPH BPAICHUH KPBUTLYATKH, KOTOpas MPEICTaBIseT COOOH
YeThIpexI0nacTHON npubdop. Ero BAaBiIMBAaOT B TPYHT U IOBOPAYHBAIOT,
U3Mepss MPH 3TOM KPYTSIIUH MOMEHT, MO KOTOPOMY PacCUMTHIBAIOT
COIPOTHBIICHUE CJIBUTY.

OnbITHBIE CTPOUTEIbHBIE PaGoThl. [Ipu cTpouTeNLCTBE 00BEKTOB |
YPOBHSI OTBETCTBEHHOCTH (KJlacca) TOJIEBbIC HCCICIOBAHUS TPYHTOB
MPUOOPETAIOT 0CO00 BaXKHOE 3HAYCHHUE, MOITOMY MPUOETAIOT K OIBIT-
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HEIM paboTam.

Onvimuple ceau. Ha ctpoutenbHON MIIOLIagKe MOTPYXalOT MHBEH-
TapHYIO CBal0 M HaONIONAIOT 3a XapaKTEPOM €€ MOTPY>KeHHS M COMpO-
TUBJIIEMOCTBIO IpyHTa. IIpuKianpIBas K cCBae Harpy3KH U U3Mepsis 0cai-
KU TIpH KaXIOH CTYIEHHU ONpPENeIIOT HECYIIYI0 CIOCOOHOCTh TPYHTa B
YCJIOBHSX NPUPOIHOM BIQXKHOCTHU M MpH 3amMaduBaHuu [12]. Pesynbrarsl
WCTIBITAHUM CPaBHHUBAIOT C PAacUETHBIMU JaHHBIMU Ha Oasze yabopaTop-
HBIX UCCIICIOBAaHUH TPyHTA.

Onvimusle ynoamenmsui. YcTpauBaloT (GyHIAMEHTH OyaylIero
3aHMs B HATYypalbHYIO BEJIMYMHY M Ha MPOEKTHYI0 riiyOuny. Ha ¢yH-
JaMEHT TPUKIagbIBAIOT HArpy3Ky Kak oT OyIymiero 37aHusi U BEOyT
HaOJIOIeHHs 32 CXKAaTHEM TPYHTa OCHOBaHUS. Tak ONpenensioT peaib-
HYIO HECYIIYIO CITIOCOOHOCTH IPYHTA U 0CAJKY OyIyIIeTo 3MaHus.

Onvimusie 30anus. KoamdecTBEHHYIO OIEHKY MPOCAJA0YHBIX CBOMCTB
JIECCOB JIAIOT IO JIAHHBIM JIA0OPATOPHBIX W IMOJICBBIX HUCIBITAHWUI TpyH-
TOB. B peasbHBIX yCIOBHUSX T0J] BO3BEACHHBIMH 3JIaHHSMHU B HATYpPaib-
HYIO BEJIMYHMHY JIECCOBOE OCHOBAHME HACHIIIAIOT BOJAOW M MPOBOJAAT Ha-
ONMIOEHNST 32 XapaKTepOM Pa3BUTHS IPOLECCa, OMPEAEISIOT 3HAYCHUS
MPOCAJIOK U OLIEHUBAIOT COCTOSIHUE KOHCTPYKIUH 3/1aHus. AHAJIOTUYHBIE
OTIBITHBIC PA0OTHI BBITIONHSIOT W MIPH OIICHKE TUHAMHUYECKUX BO3JICHCT-
BMI Ha KOHCTPYKLUH 3JaHUI U OCHOBaHUS.

O0padoTka pe3ybTaTOB HMCCJIeI0BAHUI TPyHTOB. OIIEHKY CBOICTB
MacCHBOB TI'PYHTOB IPOBOJSAT Ha OCHOBE (PU3MKO-MEXaHHMUYECKHX Xapak-
TEPUCTUK B pe3yJibTaTe JaOOPaTOPHBIX HCCIEAOBAHUH OTAEIBHBIX 00-
pas3loB I'PYHTOB H IOJIEBBIX pabOT Ha TEppUTOpPHH MaccuBa. [lomydeH-
HbIe B J1a0OpaToOpuyl M B MOJE XapaKTEPUCTHKH OTBEYAIOT TOJBKO TEM
MecTaM, T/ie ObUTH OTOOpPaHBI 00pa3Ilbl M MPOBEACHBI MOJIEBHIC UCIIBITA-
HUSI TPYHTOB. B CBsI3H ¢ 9THM pa3po3HEHHBIE Pe3yNIbTaThl UCCIICTOBAHNHT
Y HOpPMaTHBHBIC TIOKa3aTeNId HEOOXOAUMO O0OOIIUTh, T. €. CTATUCTHYC-
CKH 00paboTaTh ¢ 1EJbI0 MOMYUYCHUS! YCPEAHCHHBIX 3HAUYECHUH U Iocie-
IYIOIIIErO MCIIOIb30BaHUS B pacieTaXx OCHOBAHUI.

CranuonapHble HAOJIIOIEHUs TIPU HH)XEHEPHO-TEOJOTHYECKUX U
THJIPOTEOJIOTMIECKUX HCCIICAOBAHUSAX MTPOBOJAT JUIsl OLEHKH Pa3BUTHUS
HEOJIArONMPUATHBIX TEOJIOTHYECKUX MPOIecCOB (KapeTa, OMoI3HeH U 1p.),
peXuMa TOA3EMHBIX BOJ M TeMIepaTypHOro pexkuma Ha BbIOpaHHBIX
XapaKTepHbIX y4acTKax JUIs HaOMIOACHNH yCTaHAaBIUBAIOT CETh PETIEPOB
U BellyT MHCTPYMEHTAJbHbIC HAOIIOJICHHS 32 MX MEPEMEICHHEM H T. JI.
W3MepeHust BBITIOJNHSIOT B MEPUOJ IKCILTyaTallid 3/IaHUH U COOpYXKe-
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HUIA, HO OHH MOTYT OBITh HAYaThI U B MEPUOJ] MX MPOCKTUPOBaHHUs. [1po-
TIOJDKUTENBHOCTE paboT — 10 1 roma u Goree.

4.8. XapaKkTepHCTHKA KJIACCOB IPYHTOB

Ilpupoonsie ckanvuwie zpynmet. [lis o0bexToB benapycu He xapak-
TEPHBIL.

Ilpupoonsie oucnepcusie zpynmot. B 3TOT Kjacc BXOIAT!

* HECBSI3HBIC TPYHTHI B BUJE KPYIMHOOOJOMOYHBIX OOpa3oBaHUil U
TIECKOB,;

* CBSI3HBIC TPYHTHI (C BOJHOKOJIOMIAHBIMHU CBSI35IMH) B BHJIE MHHEPAIIb-
HbIX (TJIMHHUCTBIX), OPraHO-MHHEPAIBHBIX M OPraHUYECKUX 00pa30BaHHMIL.

I'panynomerpuyeckuii cocTaB KpyMHOOOJOMOYHBIX M TECYaHbBIX
TPYHTOB OIpENENseTCs C MOMOIIBI0 Ha0Opa CTaHAAPTHBIX CUT, UMEIO-
mMX pasnuuHeie otBepetus. [locne pacceBa (pakuuu B3BEMIMBAIOTCA U
YCTaHaBIIUBAETCA WX MPOLIEHTHOE COOTHOLIEHHE. I paHyIoMeTprudecKuii
aHaJIN3 TIIMHUCTBIX TPYHTOB MPOBOJAT C TIOMOIIBIO CIIEIUABHBIX U 10C-
TATOYHO CJIOXHBIX METOJIOB. DTO MO3BOJSET YCTAHOBUTH JIUTOJOTHYE-
CKH€ THIIbI TIMHUCTBIX TPYHTOB (CYIeCH, CYTJIHHKH, TJIHBI).

®a30BbIH cOCTAaB. [[UCIEPCHBIE IPYHTHI, BKIIIOYAs MEP3JIbIE U TEX-
HOTEHHBIC, COCTOST M3 TBEpAOH 4acTH (OOJOMKH MOPOX W YaCTHUIBI),
razoo0pasHoii (Bo3mayx armocdepsl), XKUAKOH (BOoJa) W OPraHUYECcKOn
Macchl. TBepras 4acTh sIBJSIETCS CKENeToM rpyHTa. B ero mopax, T. €. B
MPOMEXYTKaX MEXKAY YacTUIAMU pa3MelaroTcs BO3AYX, BoJa W opra-
HUYECKOE BEIECTBO. B oprannyeckux rpyHTax OpraHuuecKuil MaTepuai
NPEACTaBISIET COOOM «CKENETHYIO» 4YacTh TPYHTa, TAE pPa3MelaloTcs
BOJIa M OTYACTH BO3/AYX.

CBoiicTBa TUCTIEPCHBIX TPYHTOB, OCOOCHHO MECYAHBIX M TIHHUCTHIX,
B 3HAYUTENBEHON Mepe 3aBUCT OT ()a30BOT0O COCTaBa U KOIMYECTBEHHBIX
B3auMooTHomeHnH ¢a3. Cyxoil mecok mmeeT ABe (a3pl — TBEPAYIO U
ra3o00pa3Hyro, MOKpBIii TlecoKk — Tpu (a3sl (TBepaas, BO3AYX, BOJA),
Ho4Bbl — 4eThipe (asel (TBepnas, BO3AyX, BoAa, rymyc). [ JTHMHUCTBIN
TPYHT OOBIYHO COCTOUT M3 TpeX (a3. B cinaboBiakHO# riiMHE Mano BO-
JIbl, @ B [JIMHE TEKY4YEro COCTOAHMUS €€ oueHb MHOro. ®a3oBblil cocTaBa
Ba)KEH MPH BEIOOpE METOAOB YIIYUILICHHUS CBOMCTB TPYHTOB.

CBoiicTBa HeCBSI3HBIX I'PYHTOB. Kpynnooonomounsle zpynmul vime-
10T 00J10MKH Oosniee 2 MM (apecBa, rpaBuid, rajiedyHuK). OHU HECLIEMEHTH-
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pOBaHBI W aHAJOTMYHBI BO B3aMMOJICHCTBUH NIPYT C IPYTOM II€CUYAHBIM
TpyHTaM, T. €. B HUX OTCYTCTBYIOT CBSI3W, XapaKTEPHBIC JUIS TIIMHUCTHIX
TPYHTOB Y TPYHTOB C KECTKHUMH KPUCTAILIH3AIMOHHBIMH CBSA3SIMHU.

Ilpounocms u 6odocmotikocms KPYITHOOOIIOMOYHBIX TPYHTOB 3aBH-
CUT OT TE€He3HMca U IeTporpaduieckoro cocraBa ooiaoMkoB. Ha gedop-
MAaITHOHHBIX TI0Ka3aTeJsIX CHIIbHO CKa3bIBAETCSI CTENCHb BBIBETPEIOCTH
00JJOMKOB. B CHIIFHO BBIBETpENBIX TPYHTAX MOAYJb AeQopManny HeBe-
7K. B HEBBIBETpENbIX IPyHTaX BIAKHOCTH Ha Je(opMallmoHHbIE XapaK-
TEPUCTUKN TPAKTUYECKH HE BIHSIET, HO B CHIIBHOBBIBETPENBIX OHA Cy-
IECTBEHHO MOHIKaeT MoAyu nedopmanu. [Ipn pocte koaddunrenrta
BeiBeTpenocT oT 0,45 mo 0,75 yrom BHyTpeHHEro TpeHHs CHUXKAeTCs C
28 110 22°, a cuemenwue ot 0,035 mo 0,027 MITa.

KpynH00010MOUHBIE TPYHTHI SIBISIOTCS XOPOIIUM OCHOBAaHUEM IS
37aHUN ¥ COOPY>KEHUH, NPU MIIOTHOM CJIOXKEHUHU T10J] HArPy3KOU He yII-
JIOTHSIOTCS, HO TPY OOJIBIIIOM COJIEPKaHUH TIMHUCTOTO MaTepHala yBe-
JUYABAETCS CKUMAaeMOCTh. [Ipy nTnHAMIYECKUX BO3IEHCTBUSAX U 3eMIle-
TPSICEHUSAX BOJIOHACHIIIEHHBIE KPYITHOOOJIOMOYHBIE TPYHTHI MOTYT pPa3-
KIKATBCS M TEPATh YCTOMYMBOCTD, YTO CKa3hIBACTCA HAa yCTOHYMBOCTH
00BEKTOB.

KpymHOOOIOMOYHBIN 3ITFOBHI OOBIYHO COCTOWT W3 YTIIOBATHIX OCTPO-
YTONBHBIX TJI6I0, popMa 1 pazMep KOTOPBIX B OCHOBHOM 3aBHCAT OT CTPYK-
TYpPHO-TEKCTYPHBIX OCOOCHHOCTEH TOpoa. B BepXHHMX dacTsaX paszpesa
OCHINT OH MIMEET PHIXJIOE CIOKEHUE TPU OTCYTCTBHU KaKOTO-THOO 3aItod-
HUTEJs, TIO3TOMY BOAOIPOHUIIAEMOCTh OCHITIH YPE3BHIYAHO BHICOKA.

KpynHOOO10MOUHBIE OmodMCeHUs BPEMEHHBIX B0OHLIX HOMOKO8 B
Mporiecce MepeMenieHrs Ipy NepeKaThIBaHuU U COyAapeHusIx mprobpe-
TaeT pasIUIHYI0 CTENeHb 00paboTaHHOCTH M COPTHPOBKH. OmHON w3
Pa3HOBHUIHOCTEH TPOJIOBUS SIBIAIOTCS CEJIEBbIE OTIIOKEHHUS Tpsi3eKa-
MEHHBIX TIOTOKOB, COJIEpIKaIlre KPYITHBIA BaJyHHUK, TaJeUYHUK U TPaBHMA
C TIeCYaHBIM, TBUIEBATHIM M TIMHHUCTHIM MaTEPHAJIOM MEXAy OOJIOMKa-
mu. [lpn Hammumu GecnopsA0vHO Wil TPyO0il KOCOCTIONCTOM TEKCTYPHI
C HeTpaBWJIBHBIM YepeJOBAHMWEM JIMH3 M IMPOCIOEB Pa3HBIX COCTaBa U
CBOMCTB 00IIasi MOPUCTOCTh KPYITHOOOIIOMOYHBIX TPYHTOB MOKET OBITH
oueHp Hu3KoM (15 — 21%), ueMy TakKe CIIOCOOCTBYET MPOCHIXaHUE C
00pa3oBaHMEM TMPOYHBIX [EMEHTAIMOHHBIX CBS3eH MEeXIy 0OJIOMKaMH.
[IponroBuanbHBIE 1 OCOOEHHO CENEBHIE OTIOKEHHUS B YCIOBHUSIX JKapKOTO
KJIMMaTa MOTYT COJePKaTh BOJOPACTBOPUMBIE COJIH.

Annroguanvhsie KpynHooOI0MOUHbIE 2pYHmMbl PABHUHHBIX peK Tpen-



CTaBJICHbI OKATaHHBIMH OOJIOMKaMH TIPOYHBIX MOPOJI, UMEIOT JOCTaTOU-
HO IUIOTHOE CJIO)KEHHE, BBICOKYIO BOJIONIPOHUIIAEMOCTh M SIBIISIOTCS
NPaKTHIECKH HEC)KMMAEMBIMH IIPH Harpy3Kax CTPOUTEIBHON IPAKTUKH.

Mopckue KpyHHOOOIOMOYHbIE OMN0IHCEHUS UMEIOT XOPOILIYI0 OTCOP-
THPOBAHHOCTh TAJEYHUKOB M IPAKTHYECKH JHMIIEHBI KaKOro-imbo 3a-
HOJIHUTEJIS, YTO ONPEAEIIeT UX BBICOKYIO BOJONPOHHIIAEMOCTh, MAIYIO
C)KUMAeMOCTh W TIOHWKEHHOE COIPOTHBIICHUE C/IBUTY.

Mopckue rpy0000JI0MOYHBIE OTIOKEHHS HAa 3HAYUTENBHBIX TIIyOH-
Hax (mo 600 — 800 M) u Ha GOJBLIOM yIAIEHHH OT Gepera ImIoXo OTCOp-
THPOBAHBI, COJEPIKAT MHOTO MEJIKO3EPHICTOr0 MaTepHraia, 4To CyIIecT-
BEHHO CHI)KAeT BOJOIPOHHUIIAEMOCTh BCEH TOJIIHN IPYHTA.

O3epHble KPYITHOOOJIOMOYHBIE TPYHTHI I10 CBOMM TEKCTYpPHO-CTPYK-
TYPHBIM OCOOCHHOCTSIM M CBOMCTBAM OJIM3KM K MOPCKHM TaJI€YHUKAM,
(hopMUpYIOIIIMCS B 30HE ITPHOOSL.

Kpynnoobromounvie epynmor nednurkogvie (GroBHOTISAIMATIBEHEIE OT-
JIOXKEHHs) O0BIYHO 3aJeraloT B BUJIE HPOCIOEB, JMH3 WM PACCEsHBI B
BUJIC BKJIIOYCHUH B MOPEHHBIX TOJIIAX M (DIIOBHOTIISIMAIBHBIX MECKaX.
OTH TPYHTHI XapaKTepU3YIOTCS 3HAYUTEIHLHOM BOJOIPOHHIIAEMOCTHIO,
c1aboii CKMMAaeMOCTBIO B TIOBOJILHO OOJIBIIIOH TIPOYHOCTHIO

ITecuansvie cpynmul CIOXEHBI YIIIOBATHIMU U OKaTaHHBIMH O0JIOMKa-
M pazmepoM oT 2 no 0,05 mm. OcHOBHasi Macca IECKOB COCTOHMT M3
KBapla M IMOJIEBBIX LINATOB C MPUMECSIMH CHIIMKATOB M TJIMHUCTBIX MH-
HepaJioB. MOpCKuUe MEeCKH 3aHUMAIOT OOJIBIINE IUIOIAI ¢ MHOTOMETPO-
BOW MOIIHOCTHIO, XOPOIIIO OTCOPTUPOBAHBI O KPYIMHOCTH. Peunsle nec-
K1 (aJuTroBHANBHBIE) BCET/Ia JIOKAJIBHBI O IUIOMIAH PacIpOCTpaHEHHS,
MaJIOMOIIIHBI, TIOJIMMUHEPAJIBbHBI, HE OTCOPTHPOBAHBI, HEPEIKO C MpUMe-
ChIO TJIMHHUCTBIX YacTHIl M TyMyca. [IecKky Mo KpyImHOCTH 4acTHI] pasze-
JSIFOT Ha TPaBEIMCThIC, KPYIHO-, CPEIHE- U MEJIKO3EPHHCTHIC, MbLICBa-
Thie (Tabin. 6). [lopucTOCTh PBHIXIBIX TIeCKOB OKoso 47 %, a TIIOTHBIX —
no 37%. Peixiioe ciiokeHUE JIETKO MEPeXOIUT B IUIOTHOE MPU BOJOHA-
CBIILICHUH, BUOPAIIMY M JUHAMHYECKHX BO3IEHCTBUSX. [ITOTHOCTH ecKOB
OLICHMBAIOT IO 3HaYeHWIO e. MioTHoe cioxkenue (e < 0,60), cpemueit
IUIOTHOCTH 1 phixiioe (e > 0,75).

Tabnuma 6

PazHoBuaHOCTH NecyaHbIX TPyHTOB [9, 11]
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% o1 Macchl BO3AYIIHO-
[Teckn Kpynnocts yactun, Mmm
CyXOro TpyHTa
I'paBenucTeie > 2 > 25
Kpymasie >0,5 > 50
Cpennue > 0,25 > 50
Menkune >0,1 75 u Ooiee
ITe1neBatsie >0,1 75 u Ooitee

Ilecku Bcerna BOAONPOHHULIAEMBI. B mblIeBaThIX Neckax Ky HE TIpe-
Boimaet 1 m/cyt, B kpynHo3epHHCTBIX — 10 40 — 30 M/cyT, a B rpaBenu-
cteix — 80 — 100 m/cyT. B 1IOTHOM CIIOKEHUH TIECKH XOPOIIO BOCIIPH-
HUMAIOT HAarpy3KHd M PACCEUBAIOT HAMPSDKCHUS B OCHOBAHUSIX 1M0J (yH-
JaMeHTamy. Monynb aedopmMaruu neckoB koneonercst ot 11 no 50 MIla
Y 3aKOHOMEPHO CHM)KACTCSI OT KPYIHBIX K MBLICBATHIM.

[lecku B CTPOUTENBCTBE IMHUPOKO MPUMEHSIOTCS U SBISIOTCS HACK-
HBIM OCHOBAHHEM, CIIy)KaT XOPOIIMM MAaTepUalioM JJsi W3TOTOBJICHUS
Pa3IMYHBIX CTPOUTEIBHBIX M3JEIHi, IEMEHTHBIX PacTBOPOB U T. 1. Of-
HAKO HaJMYWe MpUMeECed CIFO/IbI, COJeH, THICa, TIMHUCTBIX MHUHEPAIoB
U TyMyca B psJie CITy4acB OrPaHUIUBAET UCTIOIb30BaHHE TIECKOB.

[Ipoxonka CTPOUTETBHBIX KOTJIIOBAHOB B TIECKaX COMNPSIKCHA C W3-
BECTHBIMH TPYAHOCTSIMU. B PBIXJIBIX CYXHX TMECKaX MPUXOAUTCS JeaTh
OYEHb TIOJIOTHE OTKOCHI, YTO BEJIET K OOJNBIIMM 00beMaM 3EMIISTHBIX pa-
00T, WK UX KPEITUTh.

CocTtaB, cTpOEHHE M CBOWMCTBA IIECKOB OMPEEISIOTCS NX TeHE3UCOM.
Pa3Hble reHeTHYEeCKHE THUIBI NECKOB MMEIOT Pa3IMdHOE PAcIpoCTpaHe-
uue [2]: B EBponetickoii wacti CHI': 51% momaay 3aHUMAarOT aJlTFOBH-
anbHble meckd, 24% — BoaHonenuukoBele;, 11,3% — somnosele, 3,6% —
aNMoBUANBHBIE, 5 — 6% — Mopckue, 1,6 — o3epHsie, 1,5% — ocTanbHbIe.

Dnroguanvhvie necku HEOTHOPOJHBI 10 T'PAHYJIOMETPHYECKOMY CO-
CTaBy, MMEIOT HeoOpaOOTaHHBIC YIJIOBATBIC 3E€pHA, PBIXJIOE CIIOKCHUE
(cHNTBbHYIO YITIOTHSIEMOCTS).

Anmosuanvhvie necky 049eHb IMUPOKO PA3BUTHI HA PABHUHHBIX TEPpPU-
TOPUSAX COBPEMEHHBIX PEYHBIX JOJHH M BHE MX, PA3IUYHbI [0 TPAHYJIO-
METPUYECKOMY COCTaBY U CBOMCTBAM.

Pycnogvle necku OCHOBHOTO MOTOKAa PEKH HaMMEHEe JAHMCIEPCHBIE T0
CPaBHEHHIO C JAPYTMMH THIIAMH QJUTIOBHAIBHBIX MECKOB. DTH MECKH Xa-
PaKTEpPHU3YIOTCS CIIOMCTBIM CIIOKEHHEM ¢ pa3HooOpazueM (popM KOCOH H
JIaroHanbHOM cinouctoctd. OHU CIOKEHBI TJIaBHBIM 00pa3oM yacTulla-
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MH OKaTaHHOH W cllabooKaTaHHON (opMbI. HeBBICOKass MUCTIEPCHOCTS,
JIOCTATOYHO XOpOIIasi OTCOPTHPOBAHHOCTh W OKaTaHHOCTH, Mpeodia-
JTAIoIIee CpefHee W PHIXJIOe CIOKEHHE MECKOB 00YyCIIOBIUBAIOT 3HAYH-
TENhHYIO WX BOJIONPOHUIIAEMOCTh, IPUYEM B TOPU30HTAILHOM HAIIPaB-
JIEHWH OHA OOBIYHO BHIIIE, YeM B BEPTHUKAIHHOM.

Totimennvle u cmapuHubie necky 3aleralOT B BUAE MaJOMOITHBIX
IPOCIIOEB U JIMH3 B TOJIIE CYMeCce W CYrJMHKOB (OTIOXEHHs JEHTOY-
HbIC, TMH30BUIHO-CJIOUCTBIC CYNECH U CYTIIMHKH H JIp). DTU OTIOKCHHUS
MPECTaBIIEHBI MPEUMYIIECTBEHHO MEITKHMH W TBIICBATHIMHU TIECKaMH,
TOPU30HTAIBHO- WM JIMH30BUIHOCIOUCTHIMH, COJEPKAIIUMHU TTPUMECH
TJIMHUCTOTO, a MHOT/Ia ¥ OPTaHWYECKOTO MaTepHala, UMEIOT 3HaUNTEeIh-
HO MEHBIIYI BOJOIPOHHUIIAEMOCTh, CXHMaeMOCTh W IPOYHOCTH IO
CPaBHEHUIO C PyCIOBBIMHU OTIOKECHUSIMHU.

Jlenbmogule necku OCHOBHOM CpPEIHHE W MENKHE, JOCTAaTOYHO XOpPO-
10 OTCOPTHUPOBAHKI C OKaTaHHOW (popMOit 3epeH, B pse ciydaeB 000-
rameHsl MBUIEBATBIM W TJIMHUCTBIM MaTepHaioM. OTH TECKH HMEIOT
Yyepe0BaHNEe TOPHU3OHTAIBHBIX CIIOEB C TOKPHIBAIONINMH WX KOCHIMH
CepUsAMH, MMPUYEM TOPHU30HTAIFHBIE CIIOM CPe3aloT KOChIE CEpUU HECO-
rimacHo (YKIIOH KOCHIX ¢jioeB 10 45°). OueHb 4acTO OHM UMEIOT PBHIXIIOE
CIIO’KEHHE W CHJIBHO YIUIOTHSIOTCS TIPH JUHAMHYECKOM BO3JIEHCTBUH, HO
TIPY 5TOM CKJIOHHBI K Pa3KIKEHHUIO, YTO CIIEAyEeT UMETh B BUIy TP TPO-
EKTUPOBAaHUH OCHOBAaHMI Ha JMHAMHYECKHE BHOPAIIMIOHHBIE HArPY3KH.

QniosuoziayuaibHble Necku J1e0HUK08020 KOMNIEeKCA Ha3BIBAIOTCS
BO/IHOJICTHUKOBBIMH M MMEIOT OYEHBb IIMPOKOE paclpocTpaHeHue B be-
napycu. OHH TIpeICTaBICHBl KPYITHBIMH, CPETHUMHE, MEITKUMHU U TIbIIe-
BaTBIMH Pa3HOCTSAMH C TpyOOOOIOMOUYHBIM MaTepualioM. Bcrpewaercs
HEKOTOPOE KOJIIMYECTBO TIIMHUCTHIX YacTHIl. JIJisi 3THX IMeCcKOB XapakTepHa
Kocasi cIoucTocTh. OHU JIMIIEHBI PACTBOPUMEBIX COJIEH U COJiep)KaT OYeHb
MaJI0 OPTaHWYECKHX BEIIECTB, HMEIOT IPEUMYIIECTBEHHO CpPEIHIO0
TUTOTHOCTH CJIOXKEHHSI, HO BO MHOTHX paiioHaxX Aaxe pbixioe. JJoMuanpy-
IOT claGooKaTaHHbIe 3epHa. [lnoTHOCTS wacThl 2,64 — 2,68 r/em®. IToprc-
TOCTB TIECKOB ATOTO THITA TAKOBA: B TPABEIHCTHIX pasHOCTIX — 40 — 41%.,
Menkux — 40 — 46 %, nemeBateix — 42 — 51 %. Jlnsg oTux meckoB Kodg-
¢urmenT QunbTpanuu He mpeBbimaer 10 M/CyT, ¢ pocTOM ke JUCIIEpC-
HOCTH OH mamaet 10 1,5 m/cyT. Yo ecTeCTBEHHOro OTKOCA B BO3MYIII-
HO-cyxoM coctostaur — oT 30 10 40°, mox Bojoi — 24 — 33°.

Jleonuxosvie (MopenHble) necku 3alieTaroT B BUJIE MPOCIIOEB U JINH3 B
TOJIIIIE MOPEHHBIX BAyHHBIX CYTJIIMHKOB W TJHH. | paHylIoMeTprudecKuii

113



COCTaB pa3HOOOpa3eH, HO MPeoOaaroT TUI0X0 OTCOPTHPOBAaHHBIE Tpa-
BEJIMCThIE M KPYIHO3EPHHUCTHIE PAa3HOCTH. B HUX Bcerga MpPUCYTCTBYET
BaJIlyHHBI MaTepHall, HHOTJa B 3HAYUTENBHBIX KoJIUdecTBax. st aToro
THTIA TIECKOB CBOMCTBEHHA OOIBIIAass M3MEHUYMBOCTH COCTaBa M CBOICTB
KaK B pa3pese, TaK U 10 MPOCTUPAHUIO. JIeTHUKOBEIE MECKH, 3aKII0UeH-
HBIE W TOJIIIE MOPEHHBIX TJIUHHUCTHIX TPYHTOB, YaCTO COAEP)KaT Hamop-
HbIe BOJBI. JIMH3BI TAKWX BOIOHACKHIIIEHHBIX TIECKOB IPH BCKPBITUH KOT-
JIOBAaHOB WJIM JIPYTUX CTPOUTENBHBIX BBIEMOK M BBIPAOOTOK YacTO CIIO-
COOCTBYIOT CITOJI3aHWIO W OIUTBIBAHWIO OTKOCOB, & MHOTJA M TPOPBIBY
HaIMOpHBIX TOA3EMHBIX BOJ B KOTJIOBaHBI W IOJ3EMHBIE BBIPAOOTKH.
Bwmecre ¢ Bomoil B 3THX Cilydasx BBIMOETCS MHOTO TI€CKa, 9TO 3HAYH-
TEPHO CHIKAET YCTOMYMNBOCTP BHIIIEIEKAIIET0 TPYHTOBOTO MACCHBA.

Mopckue necku OTIMYAIOTCS BHICOKOW OAHOPOAHOCTHIO M OYEHB XO-
poleii OKaTaHHOCTBIO (328 PEAKMM HCKIFOUCHHEM) M JOCTATOYHO CHIIb-
HOM BOJOIPOHMIAEMOCTHI0 (KO3(hGHUIMEHT (DHUILTPAIMY 3HAYATEIHHO
6ousbiie 1 M/cyT). MenkoBOIHBIC TTECKH, OCOOCHHO B 30HE MPUOOsI, UMe-
0T IDIOTHOE CIOXKeHHe. | TyOMHHBIe MeCKH MPENMYIIIECTBEHHO PBIXIIbIE
(HO eCcTh M HCKIIFOUCHHUS) U CKIOHHBI JaBaTh OBICTPYIO OCAJKY MPH IH-
HAMHUYECKUX Harpy3kax W BUOpaIiu.

Donosvie necku Hauboiee MUPOKO PACTPOCTPAHEHBI B IOIYIYCTHI-
HSX W MYCTBIHAX, OOBIYHO TIPEJCTaBIEHBl OTCOPTHPOBAHHBIMH MEIKHMH
WIM TIBUIEBATHIMH Pa3HOCTSMH C XOpOIIEH OKAaTaHHOCTHIO YacTull. B
[IEJIOM CTPOEHHWE TOJI 0JIOBBIX IECKOB XapaKTepU3YEeTCs HENpPaBUIIhb-
HOCTBIO M Pa3HOOOpa3HeM YTIIOB HAKJIOHA CJOEB, B IEJIOM OYEHb PHIX-
JIBIM HEeJIOYTJIOTHEHHBIM CIIOKEHHEM, CHIIEHOW BOJAOIIPOHHUIIAEMOCTHIO.

CaoiicTBa CBSAA3HBIX TPYHTOB. K CBSI3HBIM I'PyHTaM OTHOCSITCS CyIie-
CH, CYIJIMHKH ¥ TJIMHBL. Takwe TPYHTH UMEIOT 3HAYMTEIhHYIO JONI0 B
Bbenapycu.

Tnunucmete epynmel XapakTepHU3YIOTCS OONBIION Tpymmod dhu3mde-
CKHX CBOWCTB: IMOPUCTOCTHIO, BIAXKHOCTHIO; TIOTJIOTHTEIBHON CIIOCOOHO-
CThIO; KOPPO3HOHHBIMH U CHEHH(DUYICCKUMH CBOMCTBAMH (ILIACTHYHO-
CTBIO, KOHCHCTEHIIMEH, JHMIKOCThIO, HaOyxaHWeM u ycaakoi). OHu
OOBIYHO 3aJIETAIOT CAMOCTOSITENIEHBIMU CJIOSIMH, WHOT/IA B BHJIE€ TIPOCIIO-
€B WJIX JIMH3 B TOJINAX JPYTHX IPYHTOB, YTO THIIMYHO B OCHOBHOM 03€p-
HBIM U PEYHBIM OTJIOXEHHSIM. MOIITHOCTh CIIO€B OY€HBb pa3HOOOpa3Ha —
OT CAaHTHMETPOB JI0 JIECATKOB M COTEH METPOB.

Iopucmocms n TIMHUCTBIX TPYHTOB B 3aBUCHMOCTH OT TeHe3uca u3-
MeHsieTcst B mupokoM amanazoHe ot 10% go 95 %. B cynecsax u cyr-
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JIMHKAX TIOPbI UIMEIOT OTKPBITHIN XapaKTep W MPaKTUUYCCKU COSTUHSIOTCS
JIpyrT C JPYroM, 4TO TO3BOJSIET JOCTATOYHO CBOOOJHO MPOHHUKATH B
TPYHT BO3AyXy W Bojie. B mimHax mopsl M30JHMPOBaHBI JPYT OT JIPYTa,
MOTYT COJIEpXaTh «3allleMIICHHBIE» BO3JyX H BOJY. DTO NPUAACT TJIH-
HaM XapakTep BOIOYIIOPOBY.

B mopax TIMHUCTBIX TPYHTOB KPOME BO3/yXa W BOJBI HHOTIA COMCP-
’KUTCS OPTaHUYECKHI TIepernoi «rymyc». bombime Beero (1o 5 — 15 %
OT Macchl TPyHTA) €ro ObIBAET B CYIECAX M CYTJIMHKAX, MO3TOMY HX Ha-
3BIBAIOT «IMOYBaMu». ['yMyc odeHb TUApO(WICH M CYIIECTBEHHO MOBBI-
IIaeT aKTUBHOCTH TJIMHUCTBIX TPYHTOB BO B3aMMOOTHOIIICHHUSAX C BOJIOH,
YBEITUYNBAs BIArOEMKOCTh, IIACTHYHOCTD, COKUMAEMOCTh U T. JI.

BrnakHble TTIMHUCTBIE TPYHTHI MOJ| HATPY3KaMU CHIIBHO CKUMAIOTCS
3a CUET YMEHBIICHUS TOPHUCTOCTH. BHauane M3 Mop BBITECHSAETCS BO3-
IyX, a IOTOM CBOOOMHAas (KuKas) Boja. | pyHT IpH 3TOM BenmeT ceds
KaK TUIacTU4HOe Teno. JlanbHeilee yBenndyeHUe HArpy3kd MPHHUMAET
Ha ce0s1 MUHEPAJIbHBIA CKeJleT rpyHTa. Eciu cTpyKTypa rpyHTa He Oblia
paspylleHa, To Moclie CHATHS HAarpy3Ku 00beM IPYHTa MOXKET HECKOIBKO
YBEIUYUTHCS, YTO CBA32HO C PACKIIMHHUBAIONIMM JCUCTBHEM TICHOYHOU
BOJIbI HA YACTHIIBI TPYHTA.

Bojia B TIIMHUCTBIX TPYHTaX 3aIOJIHSAET MOPHI MOJIHOCTHIO HITH Yac-
TUYHO W BCETJIa CHJIBHO BIJIMSICT HA CBOMCTBA IPYHTOB, B YaCTHOCTH, Ha
MOBEJICHUE WX MOJI Harpy3kaMu. B MpPUPOJHBIX YCIOBUSX TIIMHHCTHIC
TPYHTBI MPAKTHYECKH BCETIa COACPIKAT BOJY, KOJIMUESCTBO U BUBI BOJBI
OBIBAIOT PA3TUYHBIMHU.

Toznomumenvhas cnocobrocms TIMHUCTBIX TPYHTOB CBSI3aHA C aK-
TUBHOUN MOBEPXHOCTHIO TIIMHUCTHIX YACTHII, IPUYEM B HaWBBICIICH Mepe
TeX, KOTOpPBIE HECYT Ha CBOCH MOBEPXHOCTH JJICKTPUYECKUE 3apsijibl.
MuHepabl aTrOMOCHIHMKATHOTO WM CHJIMKATHOTO COCTaBa MMEIOT OT-
pHIIATENBHBIC 3aPSIIbL.

Kopposuounvie ceoticmea 2nuHuCmuix 2pyHmoe BBIPAKAIOTCS B pas-
PYUICHUH CTPOWTENHHBIX MATEPHATIOB W TOA3EMHBIX METATUTUYCCKUX
TpyOompoBoioB. Koppo3usi BO3HUKACT B PE3yNbTATE 21eKMpPOau3d, Ko-
TOPBIA HAYMHACTCS B TPYHTAX MOCIE BO3ACUCTBHS OYHCOAIOUWUX IIEK-
MpUYecKux mokog Ha TOPOBBI BOMHO-CONEBOH pacTBop. B aTom mpo-
recce BoJia MOp CTAHOBHUTCA 3JCKTPOJIUTOM. KOppo3WOHHBIE paspyiie-
HUSI HanOoJIee THITUYHBI TOPOJCKUM TEPPUTOPHSIM C TPAMBAWHBIM JIBH-
*eHueM. [Ipu TPOEKTUPOBAHUU OOBEKTOB CIEAYET IMpeayCMaTpPUBATh
MEpHI 3alIUTHI OT KOPPO3IHH.
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Cneyuguuecxue ceoticmea 2nunucmulx epyHmos. Bona n ee xommdgect-
BO MPHIACT TJIMHUCTBIM TPYHTaM PsiJi 0COOBIX (crneyuguueckux um «xa-
PAKMEPHBIX») CBOUCTB: NAACMUYHOCb, TUNKOCIMb, HAOYXAHUE U YCAOKA.

Ilnacmuunocms. ITO CIIOCOOHOCTH TIMHHUCTHIX TPYHTOB IOJ JEHCT-
BHEM BHEIITHETO JIABJICHUS U3MEHSTH CBOIO opMy Oe3 pa3pbIBa CILIOINI-
HOCTH, T. €. 0e3 00pa30BaHUs TPEIINH, U COXPAHATh MMONy4YeHHYIO (op-
My. [lmactudnbie cBoiicTBa 0O0YCITaBIMBAIOTCS HAIWYHEM IUICHOYHOW
BOABI M TIPOSIBISIFOTCS TOJBKO MEXKIy IBYMsI ONpEAeTeHHBIMH 3Hade-
HUSMH BIaXHOCTHU. 2paHuyeli packamviéanus Wy, U panuyen mexkyiecmu
W,. I'pyHT Ipy BIa’KHOCTH HUXKE W, HAXOAUTCS B TBEPAOM COCTOSHUY, a
BbIILIE W — pacTeKacTCA. PaSHI/I]_[a MECKAY 3HAYCHUAMU Wp U W Ha3bIBa-
10T yucaom naacmuynocmu |y .

Koncucmenyus TeCHO CBsI3aHAa C IIACTHYHOCTBIO, OTpaXkaeT (us3mde-
CKOE€ COCTOSIHHE TPYHTOB U ITOKa3bIBA€T CTEIICHD IMOABMKHOCTH YaCTHI] B
3aBUCUMOCTH OT Pa3JIMYHOTO KOJIMYECTBA B rpyHTaxX Boabl. [lo 3HaUeHN-
SIM TIOKa3aTellsl TeKy4ecTd Ji. ¢ TIOMOINbI0 TaOJuIl yCTaHABIMBAKOT B Ka-
KOM COCTOSIHUM HaxoguTcsi TpyHT. CYINIMHKM M TJIMHBI MOTYT HUMETh
KOHCHUCTEHIIUIO TBEPIYI0, MOJYTBEPAYI0, TYTOILIACTUYHYIO, MSATKOILIA-
CTHUYHYIO, TEKydYeIulaCTHYHyto, Tekydyro. Cymecu OBIBalOT TBEpIbIe,
IJIACTUYHBIE U TEKYUHeE.

Jlunkocme (r/0M2) — CIOCOOHOCTPH TUIACTHYHBIX TIMHHUCTHIX TPYHTOB
MPUWIKIATh K MOBEPXHOCTH MpeaMeToB (KojecaM W TpakaM JTOPOMKHBIX
MAIllH, K Jomare u T.J.), YTO 00YCIOBICHO HATMYHEM TICHOYHOM BOJIBI,
a B MoYBax Takxke ruapoduiabHoro rymyca. B mepuon moxnueli ona oc-
JIOXKHSET pa3paboTKy KOTJIIOBAHOB U MPOIIECC YIJIOTHEHUS TPYHTOB.

Habyxanue — ciocoOHOCTh TIMHHCTHIX TPYHTOB YBEIHYHBATH CBOM
o0BeM B pe3ynbTaTe yBiIaxHeHHus. HaOyxaromue rpyHTHl 0OBIYHO 3ajie-
TaroT CJIIOSMH M Yallle BCETO BCTPEUAIOTCSI Ha TIOBEPXHOCTHU 3EMITH CYyXUX
paiioHoB. MOIITHOCTh CIIOEB HAOyXaroIIuX TIUH o0o3HavaeTcst Hg,. Cxe-
Ma Tporiecca HabyxaHusl TPYHTOB IOKa3aHa Ha puc. 51. 3a cuer nasme-
HUsl HaOyXaHUs TPYHTOB 3/1aHuE JIe(hOPMUPYETCSI.
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Puc. 51. Cxema nabyxanus rpynra (a), naBierue Habyxauus (Pgy)
Ha QpyHaament (0)u nredopMalyu 31aHUs OT yCAIKH IpyHTa (B):
1 — nalyxaromye TpyHTHI; 2 — 30HA YCaJIKU TPYHTa; 3 — 3JaHUS

HalOyxanue cyxux mim ¢1a00 BJIQKHBIX TPYHTOB HMPOUCXOIUT MOCIIE
COMPHUKOCHOBEHUS C BOJOHM. Boma mpoHUKaeT B IPyHT MO Kamujuisgpam,
IUICHKH BOJIbI YTOJIIIAFOTCS, YACTHIIBI TPYHTA Pa3JBUTAIOTCA U 00bEeM
rpyHTa Bo3pacTaer, B yBeiauueHHur 00beMa rpyHTa MrpaeT pojib MUHE-
paJl MOHTMOPHJUIOHUT, KOTOPBIH IOIJIOIIAET BOAY U «pa3dyxaer» BO
MHOTO pa3. CriocoOHOCTh TPYHTOB K HAOYXaHHUIO OMPEIENAIOT B 1abopa-
TOPWH, YCTAHABIUBAIOT BEIMIHHY OMHOCUMENbH020 Habyxanus Eg, = =
(hue — h)/h, tne h — HayanwsHas BBICOTA 00pa3oB u h,. — BbICOTA mocie
HaOyxanwus. Ilpu Eg, = 0,04 rpyHT cunTaroT HaOyXalomuM; IpH 3HaYe-
uuu 0,04 — 0,08 — cnabonadyxarormm; 0,09 — 0,12 — cpennenadyxaro-
M u cBbitie 0,12 — cuibHO HAOYXaroNUM.

OnHOBpPEMEHHO OTpEAETsIeTCs eaaxcHocms Habyxanus (Wey) U 0as-
nenue naoyxanus (Psy), co3maBaeMoe TPYHTOM IIPH YBEIHYEHHH CBOETO
oobema. laBnenue Pg, moxeT gocrurath 0,8 MIla u terko mogauMarh 1
nehOpMUPOBATH 3/IaHUE U COOPYIKEHHE.

Hannumne HaOyxaronux rpyHTOB yCTaHABIMBAIOT B X0 HHKEHEPHO-
TeOoJIOTMYECKUX W3bIcKaHuid. [Ipu mpoekTupoBaHnu 0OBEKTOB Ha Haly-
XaIoIIUX TPYHTaX HEOOXOIUMO MPEyCMaTPUBATh OIPEIEIICHHBIE MEpPO-
npusatus: 1) B Hag3eMHO# wacT 37aHuil (YBENMYMBATH KECTKOCTh U
MPOYHOCTH 3/IaHKUH) U 2) B TPYHTOBOM OCHOBaHHHU.

[Ipu crpoutenscTBe Ha HAOYXAKOMUX OCHOBAHHUSIX MOTYT OBITH HC-
MoJIb30BaHkI [2]:
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* Boyozamura BOKpYT 3/JaHUA U COOPYKEHUMN ISl TPEAOTBPAIICHUS
MIPOHUKHOBEHHS B OCHOBaHHS aTMOC(HEPHBIX W TeXHHYecKuX Boj. llo
MEPUMETPY 3IaHUI YCTpaWBaloT MINPOKHE achalbTOBhlE OTMOCTKH, Ka-
HaBHl M JIOTKW JUIS OTBOJA BOBI, HAA3EMHBIE BOJOHECYIIHE KOMMYHH-
KAy TIOMEMIA0T B CHeHaIbHBIE KaHAJIBI.

* YcrpaHeHne Ha0yXaHHS B TIpeiesiaX BCel WM YacTH TOJIIH TPYHTa
MyTeM TPEINOCTPOSHYHOTO 3aMadMBaHUS C HWCIIOIB30BAaHUEM IpPEHU-
pyromux ckBakuH. OHAKO MPH 3TOM B TPYHTaX MOHMUKAIOTCS MPOYHO-
CTHBIE U Jle()OPMATHBHBIE XapaKTEPUCTHKH.

* YCTpOICTBO KOMITEHCHPYIOIHX ITOAYIIEK MO BCEM 3/IaHWEM WIIH
(byHIaMeHTaMH M3 CJI0sl YIUIOTHEHHOTO IpyHTa (IIeCKa, CyrJIMHKA, TIIHHBI).
3T0 NMO3BOJISIET YMEHBIIATH A0 TOIMYCTUMOTO Ipeesia BENMUIUHY Py,

* [Ipopeska hyHmaMeHTaMH, JIy4Ille BCETO MOHOJHUTHBIMH YKECTKUMHU
WM CBaiiHBIMH, cllos HaOyxatomiero rpyHrta. [Ipu 3Tom OokoBas yacthb
(hyHIaMEHTOB JTOJKHA OOCHINIATHCS MTECKOM B IENISAX YCTPAHEHUS TIPUITH-
MaHUs K HUM TPYHTA.

e [lomHas win yacTWYHasl 3aMeHa CII0SI HAOYXAalOIIero rpyHTa HeHa-
OyxaroImuM. DTOT CIIOCO0 SKOHOMHUYECKH OMpaBAaH NMpU HaOyXarolux
IPYHTax C HEOOJIBIIOW MOIITHOCTHIO CIIOEB.

e VBenuueHne JaBlIeHUs OT 34aHUi Ha ocHOBaHue Ooibire Pyy.

Haubonbimmit ekt naet coueraHne HECKOIBKUX 3TUX MEPOIIPUSTHIA
IIPU YBEJIMYCHUH KECTKOCTH U IIPOYHOCTU (PYHIAAMEHTOB U CAMUX 3aHUIA.

Ycaoka — »10 ymenbplieHne o0beMa IIIMHUCTOTO TPYHTa HPH BBICHI-
xauuu. COOCTBEHHO, 3TO MPOIECC, OOpaTHBIM HaOyxaHut0. BrichixaHue
IPYHTOB MPOUCXOJUT 3@ CYST MCHAPEHUS BOJBI WK €€ OTCACHIBAHHS U3
IPyHTa KOPHSAMH JICPEBHEB CIUIIKOM OJIM3KO K 3/IaHUIO NP UX MPOHUK-
HOoBeHMH 1oJ PpyHmameHT. [Ipu ycajke rpyHT pacTpeCKUBAETCs, TEepseT
MOHOJIMTHOCTb, MTPOYHOCTh. [IOBEPXHOCTh 3eMJIM OMYCKAETCs, a 3JaHUS
nedopmupyrotes (cMm. puc. 51,B).

B naboparopuu ycTaHaBIWBAIOT BEIMYUHY OTHOCHUTEIBHOU YCaJKH
Eg, = (hy — hg)/hy, (rme hy, — BeIcOTa 00pasiia rpyHTa ¢ Wiax, @ Ng, — BBICO-
Ta TIOCNIE BBICHIXAHMS), OMPEIEAIOT BIAKHOCTH TPYHTa Ha Tpejelie
ycanmku (Wsp), MOIIHOCTE TOABEPKEHHBIX ycaake rpyHTOB Hg,. Bemmun-
Ha Eg, OpiBaeT B rimmHax OoIbIlie YeM B CYTIIMHKaX. B cymecsax ycaaka He
nposiBnsieTcs. [lposiBieHue ycanku TpeaynpekaaroT TeMH K€ Mepo-
MIPUSITUSAMY, 9YTO U HaOyXaHWe TPYHTOB.

Huoicenepro-zeonocuueckas Xapaxmepucmuka HEKOmMopwlx 2iu-



HUCMbBIX ZDYHIMO0B. DNHGUANIbHbIE 2NUHbL, CYSIUHKU U Cynecu WMEIOT
pa3iMyYHBbIe CBOMCTBAa MCXOJS U3 KOJIMYECTBA W BHJA TIUHUCTHIX MUHE-
payioB B ux coctaBe. OcCOOEHHO SIPKO ATO MPOSBISIETCS B TAKOM UX CBOM-
CTBE KaK IUIACTUYHOCTH. I1JaCTUYHOCTH DIIIOBHANBHBIX TNIMHUCTBIX I10-
ponl 00yCIIOBJIeHA HAIMYMEM W KOJIMYECTBOM IIECUAHOW, MBLICBATON U
rpy0oo61oMouHO (ppakmid.

Hemosuanvuvie cyenunku, 21UHbL U 8 MEHbUIUX 00beMax Cynecu IOKPHI-
BalOT 0O0JIee MITM MEHEE MOIIHBIM MTOKPOBOM CKIIOHBI PA3JIMYHBIX TTOJIOKH-
TEJNBHBIX U OTKOCHI OTPHUIIATENBHBIX (hopM penbeda. JJoBompHO HacTo Ta-
KW TJIMHHUCTBIE TPYHTHI COAEpKaT MIeOeHb W Ooliee KPYITHBIE OOJIOMKH,
WUMEIOT Pa3iIMYHbIE pacTUTENbHBIE OcTaTKH. Hepenko mpucyTcTByeT rurc
B BHJIC MEJIKHX UTOJBYATHIX KPUCTAILIOB WITH MPUCKHINKH (TIOPOIIKA).

Duznko-MexaHMYSCKHE CBOMCTBA TIIMHHCTOTO JIEIIOBHS CHIBHO M3-
MEHSIOTCS B 3aBHCUMOCTH OT €r0 COCTaBa. Takwe rpyHTBI OBICTPO pas-
MOKAIOT B BOJIE, OCOOEHHO €CJIM MX €CTECTBEHHAs BJIAXXHOCTHh Majia. Bo-
JTOTIPOHUIIAEMOCTh BEChMa CJ1a0da B CHITY KTJIMHUCTOCTH.

JlenroBUanbHBIE TIIMHUCTBIE TPYHTHI CKJIOHHBI K JIBUKCHHIO BHU3 TIO
OTKOCaM 3a CYET MPOSBISIIOMIEHCS CIOUCTOM TeKcTyphl. VckyccTBeHHas
MoJIpe3Ka JEMIOBHAIEHON TONIIM MPU MPOXOJAKE KOTIOBaHA MO 3JaHHUE,
JIOPOXKHOM BBIEMKH U T. I1. 0COOEHHO B HIKHEH YacTH CKJIOHA, KaK ITPaBH-
JI0, BBI3BIBAET BO BCEH e€e Macce IMOJBIKKU OIMOJI3HEBOTO XapakTepa, Ipu
3TOM TMOBEPXHOCTh CABHIa MOXET 00pa30BaThCs KaK BHYTPH JEIIOBUAITD-
HOM TOJIIM, TaK U HA KOHTAKTE €€ C MOJACTUIIAIOUIEH KOPEHHOU MOPOIOH.
[Tpumepom ciyxat kpynHble omoyi3HU Ha KOxHOM Oepery Kpbima, B 4a-
CTHOCTH, Ha Tepputopun canatopus «benopyccus» B I'yp3yde .

Iponosuanvhvie erunucmole 06pa308aHus Jalle BCETO IMPeJCTaBIIe-
HBbl TBUICBATHIMU CYTJIMHKAMH C XapaKTEPHOH IJIOXOW COPTHPOBKOU
MaTepuaia U HAIMYHUEeM BKIFOYCHHI OOJIOMKOB MOPOJ PA3IMYHON BEIH-
9uHBl. [ THHUCTEIN MPOTIOBUI MMeeT OOJBIIYI0 HEOJHOPOIHOCTh BCEH
MPOTFOBUAIIEHOM TOJIIIHM C TOYKU 3pCHHS JIe(POPMAIIMOHHBIX, TPOYHOCT-
HBIX ¥ BOJAHO-(HIETPALIMOHHBIX XapaKTEPUCTHK.

Anniosuanvhvile 2auHUCmble 00PA306aHUs PA3BUTHI OYE€Hb MIMPOKO,
0COOCHHO B JIOJMHAX PaBHUHHBIX pek. OHH CHIIBHO pa3HOOOpa3HBI 1O
COCTaBYy M CBOMCTBaM.

Pycnosvie cynecu u cyenunku HEPEIKO CONEpKAT OPraHUYECKHE OC-
TaTKH.

Totivennvle omnooicenus IPeCTaBICHBl TOPU3OHTAIBHO-, BOJHHUCTO-,
JUH30BUHO-CJIOUCTHIMU CYTJIMHKAMH W TJIMHAMH, PEIKO CYIECSMHU.
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CyrnuHKY ¥ TIWHBI IJI0XO0 JAPEHUPYEMBIX YYaCTKOB MOWM OOBIYHO OT-
JIeeHbl ¥ 000TaleHbl OPTaHNIECKIMH BellecTBaMU. MoJoble TTOHMeH-
HBI€ TJIMHBI, CYTJINHKH, CYTIeCH OOBIYHO OYEHb PHIXJIbIE, BIAXKHBIE U CTia-
OocBs3HBIC. BRICBIXaHWE MX COMPOBOXKAaeTCs ycaakor. O4eHb 9acTo B
paspe3ax MOWMEHHOTO TJIIMHUCTOTO aJUTIOBHSA HAOIIOIArOTCS MOrpebdeH-
HbI€ TIOYBHI U TEMHOIIBETHBIE TOPH3OHTHI, 00OTAIIEeHHBIE OPTaHUIECKIM
BEIIECTBOM, YTO yXy/AIIAeT €r0 CBOHCTBA.

Hawnxyammmu mo cBOMM WH)KEHEPHO-TEOJIOTHIECKAM XapaKTepHUCTH-
KaM OKa3bIBAIOTCS CHMAPUYHblE 2IUHUCHbIE ZPYHMbL, TIPEICTaBICHHBIC
OOBIYHO JOCTATOYHO BBICOKOJUCIIEPCHBIMH Pa3HOCTSIMH CO 3HAYHUTEIh-
HBIM KOJMYECTBOM OpraHukH. OHM HAaXOAATCA B MATKOIUIACTHYHOM CO-
crostaun. Cpean HUX (0OCOOEHHO B MOJIOZBIX COBPEMEHHBIX 00pa3oBaHMU-
SIX) OYCHB IIUPOKO PACIPOCTPAHCHBI TPYHTHI TEKYUEH M CKPBITOTEKYYel
KOHCHUCTEHITUH, XapaKTepHU3yeMble BBICOKOW CKUMAEMOCTBIO ¥ HU3KHMHU
MTOKA3aTeNSIMU COMTPOTHBIICHUS CIIBUTY.

['muHACTBIE W CYTMHUCTBIE TPYHTHI TOMMEHHOH (amnny ajumoBUs 00-
JamaroT OoJiee OIArONPHATHBIMH HHXEHEPHO-TEOJIOTHYECKHMH XapaKTe-
puctukamu. {7 HAX OTMEYeHbI OOJbIINE 3HAYEHUS COMPOTHBICHUS
C/IBUTY, MEHBIIIasl CKUMAaeMOCTbh, IIPHYEM OTIIOKEHUS BBHICOKHX ITOMMEH-
HBIX Teppac emie OoJee OIarompusTHBI Ui CTPOUTENhCTBA. BomonpoHu-
[[AeMOCTh TIOMMEHHBIX TJIMHHUCTHIX TPYHTOB TaKke HeBennka. B paspesax
Ha/IMOWMEHHBIX Teppac JOCTATOYHO MIMPOKO Pa3BHUTHI JECCOBUIHBIE CYT-
JIMHKA, KOTOPBIE B Pa3HOil cTermeHn 001aJaroT MpocaoIHbIMI CBOICTBA-
MU H HEBBICOKOW BOJIOIIPOYHOCTHIO.

VY Oenbmossix OTIIOKEHUI BBICOKAsl MOPUCTOCTH CKa3bIBAETCH Ha WX
3HAYUTENHHON CKIMAEeMOCTH, HU3KOH MPOYHOCTH H JIJTUTEITHHOM BpeMe-
HU KOHconuaanuu. JIEccoBUIHBIE CynecH M CYTJIMHKH OOJIaJaroT darle
BCETr0 THUIMHYHBIMHU TIPOCATOYHBIMU CBOWCTBAMH.

Tnunucmele epynmol 1€0HUKO8020 KOMNIEKCA CIAaralOT MOIIHEIE
TOJIIIM MOPEHHBIX BOJHO-JICHUKOBBIX OOpa30BaHUI W TPEICTaBICHEI
cynecamu, CyeIUHKAMU U 2TUHAMU, COOEPHCAUUMU PA3AUYHOE KOOU-
yecmeo opecevl, zpasus, 2aabKu u éaa1ynog. CocraB 3TuX 00pa3oBaHUN
JIOCTATOYHO 3aKOHOMEPHO U3MEHSETCS M0 Mepe YAAJeHHs OT OOJacTH
nuTaHus. B HanpaBlIeHWH K IOTY Pa3BUTHI NPEUMYIIECTBEHHO CYTIIUHU-
CThIE TOJIIIM, KOJIUYECTBO BKIIOYEHUH B KOTOPBIX FOPa3i0 MEHBIIE, YeEM
K ceBepy. Ha ceBepe YkpawHBI MOpeHa CTaHOBHTCS elle Ooliee TIUHU-
CTOM, KOJTMYECTBO BaJTyHOB YMEHBIIIACTCS.

HwxHre Topu30HTH MOPEHHBIX TOJIII 110 CBOEMY COCTaBy B 3HAYH-



TEThHOM CTETeHU CBS3aHBI C COCTAaBOM MOJCTHJIAIOIINX TPYHTOB. J[s
MOpEHHBIX TOJII XapaKTepHBI BKIFOYECHUS OTTOPXKEHIIEB — KPYIHBIX
TIII0 M3BECTHSAKOB W MMECYAHUKOB M M3 TUIACTUYHBIX MATKUX TIUH, KOTO-
pBIe MOTYT 00YCIIOBINBATH OOJBINME U, TJIABHOE, HEPAaBHOMEPHEIE 0Cajl-
K¥ 37aHui. [ MOpeHHBIX 00pa3oBaHHMN TakKe XapaKTepHO HAIMIHE
BHYTPUMOPEHHBIX JIMH3 BOJOHACHIIIEHHBIX IT€CKOB, YBEIHMYHNBAIOIINX
HEOJTHOPOTHOCTH CTPOCHHUS MOPEHHBIX TOJII ¥ YMEHBIIAIOIINX HUX yC-
TOMYMUBOCTH B CTEHKaX OTKOCOB M KOTJIOBaHOB.

OOMMYUTENBHON YepTOW TIIMHHUCTBIX MOPEHHBIX 0Opa30BaHHUN SIBIIA-
eTCs MX BBICOKas MIOTHOCTH: 0ObdHO B mpenenax ot 1,80 — 1,90 mo
2,20 — 2,30 r/cm®. TIOpHCTOCTD 9THX TPYHTOB Mana — 00baHO 25 — 35 %
(o gamre 30 % mnm HamHOTO HIKE). CTOIB BEICOKAA X YIIOTHEHHOCTH
00BSCHSCTCS OYCHD OOJIBIITUM JIaBJICHHUEM JICTHUKA B TIepro GopMupo-
BaHUS MOPEHHBIX TOJII, a TaKKe OOJBIION Pa3HOPOJHOCTBHIO TPaHYIIO-
METPUYECKOT0 COCTaBa MOPEHHBIX TPYHTOB. BvIcOokas mioTHOCTE 00y-
CIIOBMJIA MAITyl0 CKUMaeMOCTh. KOMIpPecCHOHHBIE MOIYIH CKHMaeMO-
ctu B uHTepBatne Harpy3ok 0,1 — 0,3 Mlla HaxonsaTcs B mpeaenax ot 6 1o
10 — 15 u maxe 20 MIla. [nsa marpysok 0,3 — 0,4 Mlla ux 3HaueHUs
00brgHO Oospire 10 MIla. KoadhduimmeHT MopucTOCTH TT MOPEHHBIX CYT-
TuHKOB JeXuT B npeaenax 0,3 — 0,45, a mopennsix cyneceit — 0,4 — 0,5.
ConpoTHBIIEHNE CABUTY MOPEHHBIX TPYHTOB OOBIYHO JIOCTATOYHO BBICO-
koe: cyrimuuku umeror C = 0,08 — 0,19 MIla, ¢ = 18 — 42°, cynecu coot-
BerctBeHHo C = 0,08 — 0,001 MIla u ¢ = 12 — 35°. MopeHHbIE CYIJIUH-
KM ¥ TIIUHBI, XOTS W 00JIaafoT 3HAYUTENBHON BOJIOTPOYHOCTHIO, BCE JKe
Pa3MOKarOT B BOJIE M Pa3MBIBAIOTCS BOAOH. JTa WX CIIOCOOHOCTH MHOTAA
SBIISIETCS] IPUIUHON JeOopMaIIiii OTKOCOB M THA BRIEMOK M KOTJIOBAHOB.
MopeHHbIE TIHHUCTBIE TPYHTHI B OOJBIIMHCTBE CIIy4aeB CUHUTAOTCS
HA/IeKHBIMA OCHOBaHWSMH JUTSI CAMBIX OTBETCTBEHHBIX M TSKEIBIX CO-
OpYy’KEHHUH, 9TO OOYCIIOBIEHO TUIOTHBIM HX CJIOKCHHEM, OYeHb HHU3KOU
MTOPUCTOCTBIO M CKUMAEMOCTBIO.

Cpenu 600H0Me0HUKO6bIX ((DI06UOIAYUANLHBIX) TIUHUCTBIX OTIIO-
JKEHUH HanOoJiee THIIMIHBIMU SIBIISIFOTCS JienmouHble enunbl. IX obpaszo-
BaHHE MMPOMCXOAMIIO B MPUICTHUKOBBIX 03epax, KyJla BoJa MocTymaja ¢
pa3IMYHOW WHTEHCHBHOCTBIO B TedeHwe rofa. [Ipm OpicTpoM TedeHHH
BOJIBI M OOWIJIBHOM TIOCTYIJICHHH €€ B 03€pa JIETOM OTKJIAJbIBAJINCh CIIOU
¢ GOJIBIIMMH COJCpKaHUEeM Tecka (MIeCYaHUCTBIE), a MPH 3aMENICHHOM
JIBUKEHUW BOJBI 3UMON — TJIMHUCTBIE CIIOW. B pesyibpTare mpon3oruio
oOpa3oBaHre CBOEOOPa3HBIX MMECYaHO-TIIMHUCTBIX TOJII C YETKO BBIpa-
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J)KEHHOW JIEHTOYHOW CJIOMCTOCThIO M aHM30TPOMHEH Iesoro psaa
CBOMCTB. JIEHTOYHBIM TTIHHAM CBOWCTBEHHBI BBICOKHME MOPHCTOCTH (IO
60 — 65 %) u ecTecTBEeHHAs BIAKHOCTh. VX BOIOIIPOHMIIAEMOCTD BIOJH
HAIUTACTOBAHUS 3HAYUTENHFHO BBINIE, YeM MEePIEeHINKYIAPHO eMy. Bromnb
HaractoBanus Ky = 1 x 10" - 1 x 10 m/cyT, a B TIMHUCTBIX IPOCIIOSX
CHIDKACTCS TIPHMEPHO Ha Ba mopsiaka, T. e. 10 1 x 10™ m/cyt. B cBssu
co ciraboi BOAOMPOHHUIIAEMOCTHIO OCYIIEHNE BOAOHACHIIIIEHHON TOJIIN
JICHTOYHBIX TJIMH SBJISIETCS YpPE3BbIUAMHO TPYAHON MHKEHEPHOH 3a1aueit
Y HE BCETJa OCYIIeCTBUMO. JIEHTOUHBIE TNIMHBI B €CTECTBEHHOM COCTOSI-
HUW MOTYT 03 3HAYHTENbHBIX Ae(opMalnii BEIAEPKUBATH HATPY3KH JIO
0,3 — 0,4 MIla, nake eciay WX BIAKHOCTH MPEBBINIACT BEPXHUN TIpeIes
mwiactTnyHOCTH. [loBTOpHOE YepenoBaHne HArpy3KHd M pa3rpy3Kd Ipuja-
€T JIEHTOYHBIM TJIMHAM yIpyTHe cBoicTBa. [locie HapyIeHns cinoxxeHus
TpyHTa IyTeM ee TIepeMATHs HaOII01aeTCsl Pe3K0e CHMKEHNE MTPOYHOCT-
HBIX CBOWCTB M Je(hOPMAIMOHHBIX MOKa3areseii. COMpOTHBICHUE CIIBU-
Ty JIGHTOYHBIX TJIMH B TIECUAHUCTHIX MPOCIOSIX 3HAUYMTENFHO BHIIIE, YEM
[0 TJIMHUCTBIM TPOCHOsAM. J[sT BOMOHACHIIIEHHBIX JIEHTOYHBIX TJIHH
yroJ BHyTpeHHero TpeHus B uHTepBaie nasienunit 0,1 — 0,2 Mlla mapan-
JIETBHO CIIOMCTOCTH PaBHSIETCS JJIA TIAMHUCTHIX ciaoeB 11 — 13°, mst 1eI-
neBaThix — 15 — 19°, i necuansix — okoso 24°. Ilpu caBure nepreHu-
KYJISIPHO CJIONCTOCTH 3TOT yIroj B cpemHeM paBeH 16°. Creruienune B
rmHUCTHIX cnosix coctasisieT 0,02 — 0,03 Mlla, B meuteBateix — 0,007
— 0,017 Mlla. Ilpn HapyIIeHWH €CTECTBEHHOW CTPYKTYpHI CIICIUICHHE
KaK TaKOBOE HEe (PUKCHPYETCH.

Osepubiex enuHbl U CYeIuHKY AMEIOT pacTlpocTpaHeHbl Mano. OHH
OOBIYHO TOHKOCIIOWCTBIC, PEXKE JIMH30BUIHO-CIONCTHIE U UMEIOT MHOTO
OpPTraHWKH TUIOXO pasnoxuBiieics. [lpn GonpmIuX MOPUCTOCTH, COnEp-
KAaHWHW OPTraHWKH W €CTECTBEHHOW BIIAXXHOCTH HMEIOT Mallylo Mpod-
HOCTb, 3HAYUTENBHYIO CKUMAEMOCTh H C1a0yI0 BOJOIIPOHUIIAEMOCTb.

Donosvie erunucmole epyHmol 111 benapycu He XapaKTepHBL.

Mopckue enunucmoie epyHmel O9€Hb TIMPOKO PACTIPOCTPAHEHHI cpe-
I OTJIOKEHUH TITyOOKHX dacTteit Mops. [lo cBoeMy cocTaBy ATH TIIMHBI
BecbMa OHOPOAHBI. J[i1st bemapycu 3Ti rpyHTHI TakKe He XapaKTepPHBI.

CpoiicTBa OpraHoMHHepaJIbHbIX I'PYHTOB. K TakuM rpyHTam ot-
HOCST unvl, canponenu u samopgosaruvie. CBOUM MPOUCXOKICHIEM
OHM 0053aHBI BOJHOW Cpelie W paclojaraloTcsi B PEUHBIX JOJMHAX, Ha
HU3KHX Oeperax Mopei, 03ep, BOJOXPAHWIHIL, B MOHWKEHHBIX YacCTIX
penbeda ¢ BRICOKUME YPOBHSIMHU TPYHTOBBIX BOJ, TJI€ Pa3BHUTHI OOJIOTA.
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Bce oranomMuHepansHbIe TPYHTHI BEBICOKOITOPHCTHI M HACHIIIIEHBI BOOH.
B ux cocraBe: 1) mecyaHO-NBUICBATO-TIIMHUCTBIC YAaCTHIIBI; 2) OpraHHYe-
CKHe BeIecTsa; 3) BOAbI OBIBAET OOJIBIIE, YeEM MUHEPAIBHON M OpraHmde-
ckoi yactel. OpraHuyeckue BeIecTBa COAEepKaTcs B CIEIYIOUIUX KOJIU-
YecTBax: WIbl, B OCHOBHOM T'ymyc, He MeHee 10 %; canponenu (rymyc ¢
NPUMECHIO PACTUTEIBHBIX OCcTaTkoB) 10 30 %; 3aTOp(oBaHHBIC I'PYHTHI
(pacTuTenbHBIC OCTATKHU C MPUMECHIO rymyca) 1o 50 %.

Y opraHoMHHEpaIbHBIX TPYHTOB OLIEHUBAIOTCS CIEAYIOIINE Xapak-
TEePUCTHKH:

* PUPOJIHAS BIAKHOCTH W,

* IJIOTHOCTh TPYHTA U YACTHII;

* cojiep )KaHNE OPTaHUYECKHUX BEIECTB;

* MOJIHAS BIIATOEMKOCTh Wp;

* k0o dunuent punbrpanun Ky,

* MoyJb nedopmanun E.

Hn — BOIOHACHIIEHHBI COBPEMEHHBIN (MM APEBHUI) OCaIOK IHA
BOJIOEMOB B BHJI€ TIECYaHO-TIBLIEBATO-TIIMHUCTHIX MAcC C OPTaHUIECKUM
nepernoeM (rymycom). Ero ciemyer cuuTarh HadaubHON crammeil Gop-
MHUPOBaHUs NIMHUCTOTO rpyHTa. OKpacka 4epHasi, Macca phixjias, KOJH-
Y4eCTBO BOJIbI MPEBBINIAET COMCPIKAHNE MUHEPATbHON YacTH (3a MCKITO-
YeHHEM JPEBHETO HJa). MOIIHOCTh CJIOEB MIIOB COCTABJISICT OT CaHTH-
METpPOB JI0 HECKOJBKUX MeTpoB. Momyns aedopmaiuu Kojediaercs ot
0,1 mo 2 MIla. KoaddurmieHT TOpHUCTOCTH YIS WIIOB CYIIECYaHOTO COCTaBa
cocrasisier 0,8 — 1,2; cyrmunaucroro 0,9 — 1,6 u rmuaucToro 1,2 — 2. Wbt
MIPAKTHYECKH HE JeP)KaT HArPYy3KH W JIETKO BBHIIABIMBAIOTCA, TIPH TWHA-
MHUYECKOM BO3JICHCTBHM TEPEXONAT B pa3zKKeHHOe cocTosHue. He-
0OJBITYI0 HATPY3KY BBIACPKUBAOT JIAIIH APEBHUE MBI, OCOOCHHO €CIH
OHH TIEPEKPHITHI TONMIEH TIMHUCTBIX OTIIOKEHHUH.

Canponenu — 3TO PBIXIIBIE BOJOHACHIIICHHBIE MECYaHO-MBLIEBATO-
TJIMHUCTBIE OTJIOXKEHHUS, COJepIKalllie OpraHuvecKuii Matepuan. Moml-
HOCTh cioeB camporneneid oT 1 1o 20 M. bonee nnm MeHee yIIIOTHEHHBIN
Camnpornens Ha3bIBAIOT CANPOKOIOM.

3amopghosanuvie epyHmel — 3TO TECUAHO-TIBIIIEBATO-TIMHACTHIE BO-
JIOHACHIIIIEHHBIE TPYHTHI C OONBIIMM CONIEp’KaHHEM OPTraHMYEeCKHX Be-
mecTB (o 50 %) B BUIE 0CTATKOB KOPHEH pacTEHMii U IPUMECHIO TYMY-
ca. [Ipu oreHKe CBOWCTB 3THX TPYHTOB OOJBIIIOE 3HAYEHHE WMEET CHie-
neHb pasznodicenuss PaCTUTENBHBIX 0CTaTKOB R,. Ilo sToMy npusHaKky ux
pa3nensioT Ha YeTelpe pasHoBuaHOCTH Rp: 1) ot 0 mo 15 %; 2) 16 — 30 %;
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3) 31 - 50 %; 4) 6omee 50%.

Ilougbl TTIOBCEMECTHO 3aJIETAIOT HAa THEBHON MOBEPXHOCTH 3EMJIM
SIBJITFOTCS DJTIOBHATILHBIM 00pa3oBaHUEM. PasznuaaroT noussl necuamvie,
cynecyamvle, CyeiuHUCmble U elunucmole. Bce OHU cOAepKaT OPTaHUKY
B BHJE Tepernos (rymyca) B KoamdectBe oT 3 10 12 % u KOpHU TpaBsi-
HOHM, KyCTapHUKOBOH M JIPEBECHOM pacTUTENbHOCTU. MOIIHOCTH MOYB
kxoneomercs ot 0,3 — 0,5 mo 1,5, penxo mo 3 M. [TouBBEl HEOOXOMUMEBI
CEIIbCKOMY XO3SHCTBY W MMO3TOMY HX CIielyeT coxpaHsaTh. Ilepen ctpon-
TEJIHCTBOM CIIOHM IMOYBBI HEOOXOMAMMO Cpe3aTh, CKIAIUPOBATH U HUCIIOJb-
30BaTh 10 CBOEMY Ha3HAUYCHUIO B MECTAaX, TJE 3TOT CJIIOH OTCYTCTBYET.

B néccoBbIX ToMIAxX MPUCYTCTBYIOT CIOM IPEBHUX <IIOTPEOCHHBIX»
[IOYB C MaJIOH MOIIHOCTBIO M IO CBOMM CBOWCTBAM C MalbIM OTIMYHEM
OT BMELIAIONINX UX IPYHTOB.

Opeanuueckue epyHmosl COCTOAT B OCHOBHOM M3 OPraHUYECKOro Ma-
Tepuana. THOMYHBIM UX MPEACTAaBUTENEM SIBISIETCS mOpgh, CIOKEHHBINH
U3 HEMOJHO PAa3JIOKUBILUXCS OONOTHBIX PACTEHUH C NMPHUMECHIO IECKa,
IBIJIEBATHIX M ITMHUCTHIX yacTull. OKpacka dalie BCero TeMHO-KOpU4-
HeBas. PacTeHusl cO31al0T BOJIOKHHMCTBIN KapKac, 4TO SIBJSIETCSl €ro
CcTpykTypoil. bonpmmHcTBO TOp(hOB ChHOpPMHPOBATIOCH B APEBHOCTH H
MEXIy cOOOH pa3IuyaroTcs 10 CTENEHU Pa3IoKEHHUsS! U I€0JI0IHIECKOMY
CTpOEHHIO. BO3MOXXHBI pa3iM4HbIE CIyyau I'€0JOIMYECKOI0 CTPOEHUS
TopdsiaukoB. Ci0il Topda MOIIHOCTBIO OT HECKOJIBKUX CAHTUMETPOB 10
JECATKOB METPOB MOJKET IJIaBaTh Ha BOJIE, MO0 JeXaTh Ha camporiesie
WM HETIOCPEICTBEHHO Ha MUHEPAJIBHOM JHE, T. €. Ha CJI0€ [NIUHBI.

Bce opranoMuHepanbHbIe U OpPraHUYECKUE TPYHTHI COEPKAT BOAY C
arpecCUBHBIMHM CBOWCTBAMH K CTPOMTENIBHBIM MarepuasiaM. B cBs3u ¢
HETIPEPBIBHBIM THUEHHUEM DPACTUTENIBHBIX OCTATKOB MX CBOWCTBA OYEHb
W3MEHUYMBBI BO BpeMeHU. Monyib nedopmarn E 06619HO Menbine 5 MIla.
Jlyume Bcero Harpys3K JepXaT IpeBHHeE, Oojee IUIOTHbIE TOPQHL
CTpouTeNBCTBO 31aHUK U COOPY)KEHHMH HA TaKMX I'PYHTaX MpPEACTaBIsCT
co00H CI0XKHYIO 3a1auy.

B kaxxmoMm ciydae UCHONIB3YIOTCS Pa3Hble MEPONPHITUS O NPEaoT-
BPALCHUIO BO3MOXHBIX Ie(OpMaliii OCHOBAaHMH M TOBBIMICHHIO HX
Hecymeld crocoOoHocTH: 1) aist WioB M canporneneid; 2) s ToppoB u
3aTop¢OBaHHBIX TPYHTOB.

HUnot u canponenu. llpu cTpoutenbCcTBe CleAyeT MOMHHUTH, UYTO CIOH
WJIa Ha JHEe BOJOEMOB Bcerja o0jagaeT XyIIIMMHA CBOWCTBAMH, YeM CIION
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norpedenHoro wia. llpm wWcmonp30BaHWM WIIOB B KAa4eCTBE OCHOBAaHHM
HEOOXOMIMO Pa3MyaTh yCJOBUS WX 3aJ€TaHus. Ha JTHE BOJOEMa W TOJ-
CTHJIAeTCsl TJIMHOM W TIECKOM, WJIM MEXIy CJIOSIMH TJIMH U TIeCKOB. J{is
YIIyHIIIEHUS] CBOMCTB OCHOBAHHIA, CIIOKEHHBIX HJIaMH, BO3MOXKHO [2]:

* 3aMEHSThH WJI Ha IPYrod TPYHT;

* MPOPE3aTh CIIOW WIIa CBASMU M OTIMPATHCS HA TIPOYHBIEC TPYHTHI,

* Ha w1 HaOpachiBaTh KaMEHb WJIM HAMBIBATh CJIOM TecKa JIN00 yCT-
pamnBaTh JApeHaKHBIE CKBAKWHBI, YTO OJHOBPEMEHHO COKPAIAe€T CPOKH
YIUIOTHEHHUS TPYHTOB.

Topgpvr u 3amopghosannvie epyrmoi. TOpHBI ABIAIOTCS TOIE3HBIMU
HCKOIMaeMbIMU (JHEPrOHOCUTENH) U MOITOMY HX PAacCMaTpUBATh TOJBKO
KaK OCHOBaHHE OOBEKTOB HelenecooOpa3Ho. CTpOUTENBCTBO HA 3aTOp-
(OBaHHBIX TPYHTaX B 3aBUCHMOCTH OT WX CBOWCTB W MOIIHOCTH CJIOEB
ocymiecTBisiercst: 1) 6e3 crenuanbHbIX MEPONPHUSITHI C MPHUMEHEHHEM
TOJIbKO KOHCTPYKTHBHBIX CTPOUTENBHBIX PEIICHUH B 3JaHHUAX U COOPY-
KEHHSX; 2) C HCIOJb30BAHUEM CIEHIHUAIBHBIX CTPOMTEIBHBIX pPadoT,
AHAJIOTUYHBIX WJIaM.

Topg — orHOCHUTENBEHO MOJOAO0N (DUTOTEHHBIN TPYHT, 00Pa3yOIIHICS
MIpH OTMHUPAHUH W Pa3JI0XKEHUH OOJOTHOW PACTUTENBHOCTH B YCIIOBHSX
M30BITOYHOTO YBIAKHEHHSI W HEIOCTaTOYHOTO JocTyma kuciopona. Cy-
X0€ BEMIeCTBO Topda COCTOUT W3 HEPA3IIOKUBIINXCS PACTHTEIHHBIX
BOJIOKOH, TPOIYKTOB HX PAa3IOKEHUS — TyMyca W MHHEPAIbHBIX Be-
mecTB — 3061, ComepikaHre 30J1bI HE MpEBHITIaeT, kak mpasmio, 40 %.
Topds! UMEIOT Ype3BBIYAIHO BBICOKYIO BIAYKHOCTh B €CTECTBEHHOM 3alle-
raaun. B maccuBe oHa MmoxkeT gocturath 500 — 1000 u maxxe 2000 % wnn
6oiee (10 OTHOIICHHUIO K BECY CYXOT'O BEIIECTBA).

[TmotHOCTH ckenera Topdor 0,07 — 0,2 F/CM3, odeHb penko 0,5 rlem’.
[ToaToMy mOpHCTOCTB, @ COOTBETCTBEHHO M CXKFMAE€MOCTh Ype3BbIUaitHO
BEJIMKH. B yCIIOBHSX €CTECTBEHHOTO 3ajieraHusl TOpd MPaKTHYECKH Ha-
XOJUTCSI B CKPBITO-TEKy4Yell KOHCHCTEHINH, O0JIaZlaeT BechbMa HH3KOM
HaOyXaeMOCThIO, TP BBHICBIXaHWH JaeT 3HAYUTEIbHYI0 ycaaky. Bomo-
MPOHUIIAEMOCTh TOP(a CHIBFHO 3aBUCHT OT CTEIIEHH Pa3JIOKEeHHUs opra-
HUYeCKnX ocTaTtkoB. OH o0NamaeT aHW30TPONMHEH CBOWCTB 3a CYET
CIIONCTOCTH TOP(SHBIX 3aJIEKEH.

Pesynbratel uccnenopanuii E. M. CepreeBa u Apyrux aBTOpPOB CBU-
JIETENLCTBYIOT O 3HAYUTENBHBIX BEJIMYHUHAX € U @ Y TOPOB MPH CPaBHU-
TeNBHO BBICOKUX BiaxkHocTsax (200 — 1000 %). TIpu nanbHelmem pocte
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BIQKHOCTH € U ¢ TIOCTCTICHHO CHWYKAIOTCS M MAJAI0T 10 HYJIS TIPH BJIAXK-
HoctH okono 1500 %. IMpu BaaxkHocT 300 % ¢ = 24 — 30°, a c=
0,03 — 0,05 MIla, a npu Baxxuoctu 1500 % ¢ cocraBnser Bcero 0 —
5° u ¢ = 0,004 — 0,01 MIla. B uenom TopdsiHble TPYHTHI IOCTATOYHO
HEOJTHOPOJIHBI M0 CBOEMY TE€HE3HCY, COCTABY, CTPOCHHUIO U COCTOSHHIO,
YTO €CTECTBEHHO BIICUET 32 COOOM OYeHb MMPOKHUI JUATa30H H3MCHEHUS
WX HWHXEHEPHO-TEOJOrMYeCKUX  XapakTepucTUK. HeomHopomaHOCTh
CTPOCHHSI M cocTaBa TOP(MSIHOW 3aJexH MPH €€ CUILHONW CKUMAeMOCTH
MOTYT MPHBECTH K 3HAYUTEIHLHBIM HEPABHOMEPHBIM OCaJKaM BO3BOJIH-
MBIX Ha HHUX COOPYXCHHU. DTH OCaJKU OOBIYHO MPOTEKAIOT B TCUCHHE
JUTUTETIHLHOTO MEPU0/a BPEMEHHU.

CaoiicTBa 3ac0/IéHHBIX TPYHTOB. K 3acCONieHHBIM OTHOCATCS JHC-
MEPCHbIC TPYHTHI CO 3HAYUTENIHHBIM KOJIMYECTBOM BOJIOPACTBOPUMBIX
coJieil. DTO MOTYT OBITh IECKH, CYTIECH, CYTIIHHKH, TJIMHBI H B HEKOTOPBIX
CIy4asX Jaxe KPYMHOOOJIOMOUHbIe TPpyHThl. OHM TUIMWYHBI JJISI TOBEPX-
HOCTH 3¢MJIM M CBOMCTBEHHBI PaiOHAM C 3aCYIIUIUBBIM KJIMMATOM.

Cpenu BOJOPACTBOPHMBIX COJICH B TPYHTaX HAXOISTCS XJIOPHIbBI (TH-
ma MUHepaja rajurta) W KUCJBIC COMH YTOJbHOW KHCIOTHI, CYIb(aThl
(Tuma runca). Kap6GoHarts! (THIa KaNbIIMTa) TOXKE PACTBOPSAIOTCS B BOJIE,
HO cnabo, MPUYEM JITUTEIBHOE BpEeMsI ¥ TIPU HAJIMYUHU B BOJIC arpecCHB-
HOM yrjieKkucioTel. KonudecTBo cojie B pa3lUyHBIX TPYHTax HEOJWHA-
koBo u kosiebsercs ot 0,3 1o 5 % u Gosbine (k Becy rpyHTa). Cuntaror-
Cs1 3aCOJICHHBIMH TIPH KOJHYeCTBE coiiel creimre: mecku — 0,5 %; meure-
BaTO-TIIMHUCTBIC TPYHTHI — 5 %; KpyITHOOOI0MOYHBIC TPYHTHI — 2 %.

Ilpu HenpaBWIHLHOM OPOIICHUH CEJIbCKOXO3SMCTBEHHBIX IOJIEH He-
PENKO MPOUCXONT «3acoJICHHE» TIOYB M TpyHTOB. Ha Tepputopusx, rie
SKCIUTyaTUPYIOTCS 37aHUS U COOPYXKEHHUSI ¢ OOJIBIIMM BOJAOOOMEHOM,
00BITHO HAOITFOTaeTCsT 0OPATHBIN MPOIIECC — KPACCOTICHUE.

BopmopacTBopuMbIe COJHM JJaXKe YNPOYHSIOT TPYHTHI, SBJISACH UX Ie-
MEHTUPYIOIIEH COCTABIIAIOIICH, HO TPYHTOBBIE OCHOBAHUS 3AaHUU U
COOPYKEHHH B TIEPHOJ SKCILTyaTallid 00bEKTOB OOBOIHSIOTCSI, YTO MPH-
BOJUT K PACTBOPECHHUIO W BBINIEIAYHBAHHUIO COJICH, T.C. PaCCOJCHHUIO
TPYHTOB OCHOBaHUHU.

ITIpu Bo3BeseHUM OOBEKTOB WCIONB3YIOTCA Pa3UYHbIC MPHEMBI
cTpouTenscTa [2]:

* mpope3ka QyHIaMEHTaMHU 37[aHU# CJI0s 3aCOJICHHOTO IPYHTA,;

* BOJIO3AIIMTA OCHOBAHUHN OT MPOHUKHOBEHHS B HUX aTMOC(EPHBIX U
TEXHUYECKUX BOJI;
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* mpekpaiieHue GUIbTPAIMy TOA3EMHOW BOJIBI YCTPOMCTBOM JpeHa-
el ¥ HETIPOHUIIAEMBIX DKPAHOB U 3aBEC;

* OTCBHINKA HA 3aCOJICHHBIA TPYHT IPYHTOBBIX MOJYIIECK U3 MECKa U
CYTJIMHKOB 0€3 COJIH;

* IPEINIOCTPOCUHOE PACCOJICHHE U YITIOTHEHUE TPYHTOBOT'O OCHOBAHVIS.

CgoiicTBa Mep3JbIX IPYHTOB. Mep3ible TPYHTHI UMEHYIOT «KPHO-
TeHHBIMUY» (KPHOC — X001, Jiex). st TPyHTOB 3TOr0 Kiacca XapakTep-
HBI CTPYKTYPBI ¢ KPHOT€HHBIMH CBSI3SIMH, T. €. CKPEIUICHHBIC JICITHBIM
EMEHTOM. Mep3lioe COCTOSIHUE TPYHTOB ObIBACT BPEMEHHBIM M ITOCTO-
sHHBIM (BeuHbIM). [lepBoe u3 HUX cBolicTBeHHO Bemapycu.

Bpemennoe mepznoe cocmosinue. 3UMOM TIPH OTPULATEITBHBIX TEMITE-
patypax IpyHTBI ¥ TIOBEPXHOCTH 3E€MIIM TIPOMEP3al0T U BO3HHUKACT «Ce-
30HHAs» Mep3noTa. [Ipu mpomep3aHuH JUCIIEPCHBIC CBSI3HBIC U HECBS3-
HBIC TPYHTBI 32 CYET JIEASHOTO IEMEHTa MPUOOPETAIOT MOBBIIICHHYIO
MPOYHOCTh, HECKOJBKO YBEIUYUBAIOT OOBEM H CTAHOBSTCS BOJIOHETIPO-
HUIIaeMbIMH, [Ipesien MPOYHOCTH MPH CKATUU CYTITUHKOB W TIIHH JJOCTH-
raet 6 Mlla u Gonee. IIpu HEOONBITON BIAKHOCTH CBOHCTBA IECKOB C
OTpUIIATEILHON TEMIIEPATYPOM MaJIO MEHSIIOTCSL.

BecHoli e pacTauBaeT, TUCIIEPCHBIC TPYHTHI HACBIIIAIOTCS BOJIOW U
TEPSIOT MPOYHOCTh, OCOOCHHO CHIIBHO OPraHOMHHEpAlbHBIC U OpPTaHH-
YeCKHE TPYHTHI, KOTOPbIE MOTYT MIEPEXOIUTH B PA3KMIKEHHOE COCTOSIHUE
Y BBIIaBJIIMBATHCS U3-T10/1 QYHIAMEHTOB COOPYKCHUH.

B cTpouTenbcTBe MpH CE30HHOM IPOMEP3aHUM TPYHTOB BCETa YUH-
ThIBAaETCS TyOWHA mpoMep3anus O, KOTOpas 3aBUCUT OT KJIMMATa U JIH-
TOJIOTHYECKUX OCOOCHHOCTEeW TpyHTOB. Benwmuwna Of kosebmercst ot
HECKOJIbKHX CAHTUMETPOB JI0 2 — 3 M U ONPE/ICIIACTCS:

* 110 KapTe, TJe MOKa3bIBaeTCsl cpeHee 3HaYeHHE M0 KaKJO0H MECTHO-
CTHU,

* [10 pacyeTHBIM OopMyJiaMm;

* 110 HTOraM MHOTOJIETHUX HabmoaeHuii (6omee 10 meT) 3a rTyOMHOK
npoMep3aHus B JAHHOM MecTHOCTH. MckoMoe 3HaueHHE HCHOIB3YIOT
MIpH MIPOEKTUPOBAHUHU OOBEKTOB.

Moposnoe nyuenue IPOSIBISIETCS 3UMOM B BUJIC JIOKATBHBIX TIOAHATHUIH
mopoxubix oxexa (Ha 0,2 — 0,5) B cwiy mpomep3aHusi AeSITENLHOTO
cnosi. BecHo#l rpyHT OTTaMBaeT W Ha MecCTe IyuyeHHsl oOpasyercs siMa.
Mopo3zHoe myueHHe NpeaylpexaaeTcs: psaoM MEpOIPHITHH, OTpasKeH-
HBIX B MPOEKTHOW JOKYMEHTAIIMU U TIPEXkJIE BCEro 3a CYET HA3HAYCHUS
TTyOMHBI 3aJI0KEHUST PYHAAMEHTOB HUKE 30HBI MPOMeEp3aHusi, 0COOEHHO

127



B ITyYWHUCTHIX TPYHTaX.

CBoiicTBa TeXHOreHHBIX TIPYHTOB. [Ipm mpoBemeHUN pazTUIHBIX
CTPOUTEIHHBIX W TOPHBIX PabOT M XO3SHCTBEHHOH NEATEIBHOCTH Yelo-
BEKa BO3HUKAeT OOJIBIIIOE KOIMYECTBO OTJIOKEHWH, IPECTaBISIONINX
c000ii MPOU3BOICTBEHHBIE OTXO/bI (OTBAJIBI MIAXT, 3aBOJIOB, TOPOJCKUE
CBAJIKH U T. [I.) HJIH CIICIIHAIHLHO CO3/IaHHBIX YEJIOBEKOM B CTPOHMTEIIBHBIX
W TPOU3BOJCTBCHHBIX IEsIX (HAMBIBHBIE TPYHTBI, TPYHTBI OOpaTHOU
3aChINKH, HACHIK JOPOT U T.J.). DTH 00pa30BaHMs MOJYUYHIH Ha3BaHHE
mexHozeHHbiX epyumos. Ilon mexnocennvimu epynmamy TOHAMAIOT TaK-
K€ M3MEHEHHBIE W TIepeMeIlleHHbIE eCTeCTBEHHbIE TPYHTHI U TOYBHI, a
TaK)Ke aHTPOIIOTeHHbIe 00pa3oBanus. K anmponoecunvim obpazosanuam
OTHOCSIT TBEp/bIC MPOU3BOJCTBEHHBIE OTXOMBI, Y KOTOPHIX MPOU3OIILIO
KOpPEHHOE W3MEHEHHE COCTaBa, CTPYKTYphl M TEKCTYyphl TPUPOIHOTO
MHHEPAJIHHOTO U OPTaHNYECKOTO CHIPHSL.

Haubonbmas yacTh NCKYCCTBEHHBIX TPYHTOB Ha 3eMile MpHypodeHa K
TIPOMBINIIIICHHBIM M TOPOACKUM TeppHuTopusiM. Ocoboe OeCITOKOWCTBO TIpH
9TOM y YEJIOBEUYECTBA BHI3BIBAIOT OBITOBBIE M TIPOU3BOJICTBEHHBIE OTXOBI,
KOTOpbIE 3aHUMAIOT OYeHb OOJIBbIIINE, HEMPEPHIBHO PACIIMPSIONINECS ILI0-
a1 U YK€ HAHOCAT CePbe3HBIN Bpe/I )KU3HEHHON Cpeie YeIoBeKa.

MHOT0 UCKYCCTBEHHBIX TPYHTOB 00pa3yeTcsl TAaK)Ke B pe3yIbTaTe BO-
€HHBIX JEUCTBUNA M YPE3BBIUAMHBIX CUTyalUH, YTO TOXKE CUIBHO H3MeE-
HSET OONMK 3eMHOW TOBEPXHOCTH, HapyIlaeT MPUPOIHBIE MAaCCHUBHI,
CO3/1aeT MUCKYCCTBEHHBIE TPYHTOBbIE HAKOIUICHUS W3 MPHPOIHBIX MUHE-
PpaJIbHBIX MacC U 3a CUET Pa3pyIIEHHBIX 3JJaHUH U COOPYIKEHUM.

TexHOTreHHBIE TPYHTHI UCIIONB3YIOTCS B KA4eCTBE OCHOBAHWH, a Tak-
Ke Marepuanga Ui pa3InuyHbIX HHXKCHEPHBIX COOPYKEHHH (3eMIITHBIX
IUTOTHH, HACHITIEH aBTOMOOMIIBHBIX M JKEJIE3HBIX TOPOT U TIp.).

Kaaccupukanuss TexHOreHHbIX TI'PYHTOB. MH)xeHepHO-reonoruye-
CKHE CBOMCTBA TEXHOTEHHBIX TPYHTOB OTPENEISIOTCS COCTABOM MaTepHH-
CKOM TOpOJIbI UJIM OTXOJIOB MPOU3BOJCTBEHHOM M XO3SHCTBEHHOU nesi-
TENFHOCTH, XapaKTepOM BO3/ICHCTBUS Ha HUX YeloBeKa. B cooTBeTcTBHM C
kimaccudukarnmerd TpyHToB coriacHo CTb 943-93 m I'OCT 25100-95
«I'pynTHl. Knaccudukanus» TeXHOT€HHBIE TPYHTHI BBIJICICHBI B OTACITH-
HBIN KJ1acc.

Krnaccudukanus TeXHOTEHHBIX TPYHTOB BKIIIOYAET MIECTh TaKCOHO-
MUYECKHX €IMHUI], BEICTAEMBIX IO CIIeTyIOIINM IPU3HAKaM:

* KJTacc — M0 00IIeMy XapaKkTepy CTPYKTYPHBIX CBS3EH;

* IpyIma — Mo XapakTepy CTPYKTYPHBIX CBS3eH (C y4eToM HX MpOd-



HOCTH);

* OATPYITA — TI0 IPOUCXOKICHHUIO U yCIOBHSIM 00pa30BaHMS;

* TUII — TI0 BEUIECTBEHHOMY COCTaBY;

* BHJ — 110 HAMMCHOBAHHIO IPYHTOB (C y4eTOM pa3MepOB YaCTHIl U
CBOWCTB);

* Pa3HOBHUIHOCTH — IO KOJMYECTBEHHBIM MTOKA3aTEIsIM BEIIECTBEHHO-
TO COCTaBa M CTPYKTYPHI TPYHTOB.

Ilpupoonvie nepemeuwiennvie obpaszoganus. K HUM OTHOCATCS TpH-
POJIIHBIE TPYHTHI, U3BATHIE U3 MECT UX ECTECTBEHHOTO 3ajeraHws, MOJ-
BEPrHYTHIE YaCTUYHO MPOHU3BOJICTBEHHOW MepepaboTKe B 3TOM IPOIEC-
ce. Takue oOpazoBaHus (HOpPMHUPYIOTCS, KaK MPaBHUIIO, W3 AMCIIEPCHBIX
CBSI3HBIX U HECBSI3HBIX TPYHTOB.

[Tepememennple 00pa3oBaHUs IO CIIOCOOAM YKIIAIKH JIEIAT Ha Ha-
CBHIITHBIE U HAMBIBHBIE.

Hacwvinnvle epynmsi Toapa3aensoT Ha TUIAHOMEPHO W HETUTAHOMEPHO
OTCHIIAHHBIE, HAa CTPOUTENbHBIE W MPOMBIIUIEHHBIE. K CTpOUTENTsHBIM
CJIeyeT OTHECTH HACHIIH aBTOMOOMIBHBIX M JKEJIE3HBIX JOPOT, TUIOTHH
1 1am0, HACBINHU 1O/ OCHOBAHHSA 3AaHUN U COOPYKEHHH, TPYHTHI 00paT-
HOM 3aChITIKU MPU CTPOUTEIHCTBE MOA3EMHBIX JIMHEUHBIX COOPYKEHUH.
K mpoMBIIuIeHHBIM — BCKPBIIITHBIE TTOPO/IbI, TOPHBIE BHIPA0OOTKH.

Hacwimasie rpyHTH hOpMUPYIOTCS U3 MaTepHalia COCEIHUX BBIEMOK
WM TOCTAaBJICHHOTO K MECTY CTPOUTENbCTBA U3 KOTIOBAHOB, KAPbEPOB U
paspe3oB. CTpyKTypa, BOJHBIA W BO3AYIIHBIA PEXXUM TPYHTOB B HACHI-
X OyIeT HHOM 10 CPaBHEHHIO C €CTECTBEHHBIMHU.

B mpomecce moaroToBku TpyHTOB K BBIEMKE M TPU IMTOTPY30YHBIX,
TPAHCIIOPTHBIX M OTBAJBHBIX paboTax MPOUCXOAWUT Pa3pbIXJeHHE TPyH-
ToB. KoahduuueHT paspbixiieHns MecKoB (OTHOIIEHHE IUIOTHOCTH B
YCIIOBHAX €CTECTBEHHOTO 3ajJieTaHus U B HachImu) cocrasiseT 1,1 — 1,25;
y TJIMH OH MOXET yBeIuIuBaThes 1o 1,6.

Paznuyator omHOpOMHBIE W HEOTHOPOJHBIE HAcHIU. HeomHopon-
HOCTP HACBHIIT MOXET OBITh BBI3BaHA B MPOIIECCE OTCHINKHA IPyHTOB. [lpn
STOM MEJKHE ¥ KpyImHbIe (PPAKIH TPYHTOB KOHIIEHTPUPYIOTCS COOTBET-
CTBEHHO B BepXHEH U HIDKHEH JacTsAX HACHIU. B ciydyae OTCHIIKK HEO-
HOPOJHBIX TPYHTOB (IIECKOB M TJIMH) MMECYaHasi Macca KOHIIEHTPHPYETCs
B BEpXHEHW YacTH HACHIH, & KyCKH M KOMKH TJIHHBI WIH KPYITHBIE 00-
JIOMKH CKaThIBAIOTCS BHU3.

[IpodHoCTHBIE XapaKTEPUCTUKNA HACHITHBIX IPYHTOB HEOOXOAWMO OI-
penensiTh C y4eToM YCIOBHU (POpMHUpPOBAHWS HACBHIMHBIX OTKOCOB. lIpm
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pacueTrax yCTOWYMBOCTH HACHINH, CIIOXKEHHOW TIMHUCTHIMH BOJIOHACHI-
IICHHBIMU TPYHTaMH, CJEIyeT YIUTHIBATh HE3aBEPIIEHHOCTh YIUIOTHEHS
TPYHTOBBIX Macc, OIICHHBAEMYIO IO pe3yJbTaTaM CIIBUTOBBIX HCITBITAHUH,
BBITTOJIHEHHBIX JUIS Pa3IMYHBIX CTaauid yIUIOTHeHWs. BrnmsHue dakropa
BpEMEHH Ha COCTOSHHE HACHIITN CKa3bIBAETCS B IPUOPETEHUH STHMH TPYH-
TaMH YIUIOTHEHUS ¥ CHEIUICHHS YIIPOYHEHHs. BemnunHa «BTOPHUYHOTO»
CLICTUICHHS CYIIECTBEHHO 3aBUCHT [2] OT cocTraBa IpyHTOB, BPEMEHH Cy-
IIIECTBOBAHHS HACBIITH M YIIPOYHSONIEH Harpy3kH (Tadi. 7).

Hamvignvie epynmoi. Co3garoTcs CpeCcTBAMH THAPOMEXaHU3AIUU C
MTOMOIIBIO TPYOOIIpoBOAOB. [IpH OpraHN30BaHHBIX HAMBIBAX BO3HHUKAIOT
TPYHTHI C 3apaHee 3aJaHHBIMHA CBOHCTBaMH, HaIPUMEP, BRICOKOIIIOTHBIE
TOJILLY NI€CKa B KAYECTBE OCHOBAHMM 31aHUM U coopyxeHuil. [Ipu Heop-
TaHW30BaHHOM HAaMBIBE IEPEMEIIA0T TPYHT IUIsl OCBOOOXKIeHHS pabo-
YUX TUIOINAACH, MECTOPOXKISHUA MOJE3HBIX HMCKOMAeMBIX WIH CTPOH-
TEJNBHBIX MaTepHaloB.

Tabnuua 7

Bpems npuoOpeTeHus rpyHTaMH €CTECTBEHHOM MIIOTHOCTH
(o maHHBIM HCCIIeIOBaHHI Ha Ta30IPOBO/IAX)

Tun rpynra Cpok# yIuIOTHEHUS,
rOJIbI
[Tecku cpeqame u MEIKHE 2-45
Cymecu 4-6
CyriauHKY U TIIHHB 8-12
CymnecuaHo-TieCUaHble TPYHTHI C TPUMECHIO 2-4
cnabopa3znoxusiierocs Topda

HawmbIB rpyHTOB criocobamu rHAPOMEXaHNU3AMH BCETAa BKIIOYAET:

* THJIPABIMYECKYIO pa3paboTKy rpyHTa (OOBIYHO 3eMIIECOCHBIMH CHa-
psiiamMu, pexe THAPOMOHUTOPAMH);

* THIPOTPAHCHOPT rpyHTa (M0 MaruCTpaibHBIM H PACIpPEACIUTEIb-
HBIM TpyOOIIpOBOIaM);

* HaMBIB TPYHTOB B 3€MJISIHBIE COOPY)KCHHUSI MJIM HaMbIBHBIE TEPPUTO-
pun.

CBoiicTBa HAMBIBHBIX IPYHTOB 3aBHCAT OT pelibeda Jioka U KIUMaTa,
COCTaBa, COCTOSTHUS U CBOMCTB MOJCTHJIAIONINX HaMBIBHBIE COOPYKEHHSA
TPYHTOB.
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CrienuanvcThl BBIICTSIOT TPH CTaaul (OPMUPOBAHUS CBOWCTB HAMBIB-
HBIX TPYHTOB: YIUIOTHEHHE, YIPOYHEHHE W CTAOMIM3WPOBAHHOE COCTOS-
HHUE HAMBIBHBIX IPyHTOB. [[Jis1 OOJBIIMHCTBA HAMBIBHBIX MECKOB JITATEIh-
HOCTh CTaJWH YIDIOTHEHUs He mpeBbimaeT 1 roga. CTagus yrnpoYHEHHS
UMeeT NpomoipKuTeabHOCTh 1,5 1o 3 mer. Cramus cTaOMIHM3aIMOHHOTO
COCTOSTHUSI yIIPOYHEHUS] HAMBIBHBIX TPYHTOB TIpojioinkaetcs 1o 10 mer.

AHTponoreHHnie oopa3oBanus. K HUM OTHOCAT: Oblmogvle 0mxoobl
Ha TOPOJACKHX W TIOCEIKOBBIX CBAlIKaX W MPOMbIULIEHHbIE OMX0O0W,
BKIIFOYAsl CTPOMTEIbHBIE OTXO/bI, IIJIaKH, [UIAMBI, 30J1bI, 30JIOIIIAKH U
np. B mpenenax mpoMBITIIEHHBIX [EHTPOB W TOPOJICKHX CBAJIOK 0OJb-
IIMHCTBO aHTPOIIOT€HHBIX 00pa30BaHMIA SBIAIOTCS HCTOYHUKAMH HKOJIO-
THYECKOTO 3arpsA3HEHUs] MPUPOTHON CPeIsl U OCOOCHHO BEPXHEH JacTH
muTocdepsl U ruapochepsl,

Hakomnenue (CkiiaanpoBaHKe) aHTPOIIOT€HHBIX 00pa30BaHUi MPOUC-
XOJIUT 32 CYET OTBAJIa WM HAMbBIBA PA3IMYHOIO Mycopa (KKyJIbTYpPHOTO
CIIOSI») B MpEIeiaX TOPOJCKUX TEPPUTOPHIA, Ha CIICIIHATBLHO OTBEICHHBIX
TUTOMIAJISX TI0J] TOPOJICKUE CBAIKH TBEP/BIX OBITOBBIX OTXOJOB U CTPOH-
TETBHOTO MYyCOpa, Ha MOJISAX (PIIBTPAIlNH, B IPEeNiaX XBOCTOXPAHIIIUIII
KPYIHBIX TIPOMBIIUICHHBIX TPEANPHATHIA (METaJUTyprUUeCKUX KOMOHHA-
toB, TOC u TOI u mp.).

AHTpoTnoreHHbIE 00pa30BaHUsI WMEIOT CBOEOOpAa3HBIM cocTas, (op-
MUPYIOUINICS B TMpOIecCe WX HakoIUieHWH. [ OONBIIMHCTBA TOPOJ-
CKHAX CBQJIOK OTMEUaeTcs KpalHss HEOIHOPOIHOCTh COCTaBa KakK IO
BEPTHKAIIM, TaK ¥ B TOPU30HTAIILHOM HAIIPABIICHUH, CUJIbHAS HU3MEHYH-
BOCTh MOIIHOCTH 3THX OTJIOXEHHH 1O MPOCTUPAHUIO (OT HECKOIBKHX
canTuMeTpoB 10 15 — 21 ™). J{i1s HACBITHBEIX ¥ HAMBIBHBIX aHTPOITOTEH-
HBIX O0pa3oBaHWIl B XBOCTOXPAaHWIHINAX COCTaB OTJIOXXEHUH MOXKET
OTIAMYATHCS OOJIBIION OJHOPOIHOCTRIO (IIIAKH, 30J1a U JIp. ).

OCHOBHBIE MH)KEHEPHO-T€OJIOTHUECKIE CBOMCTBA aHTPOIIOT€HHBIX 00-
pa30BaHMiA 3aBHCAT OT MX MHUHEPAIOTHYECKOTO W TPaHYJIOMETPHIECKOTO
cocraBa, TTyOHHBI 3ajeranusi (MOIIHOCTH), HAJIMYUS WK OTCYTCTBHSI Op-
TFaHWYECKUX BEIIECTB (OPraHMYECKUX OCTATKOB), BOIOHACHIIICHHOCTH,
MUHEpaJIM3alrd TOA3EMHBIX BOJ, JTUTEIHHOCTH CYIIECTBOBAHUS, PEIlbe-
(ha u xapaxTepa €CTECTBEHHBIX IOICTIIIAIOIINX TPYHTOB. Bo3BoauTh 3/11a-
HUS ¥ COOpPYKEHHS Ha OBITOBBIX CBaJIkaX BeChbMa TPYIHO, HO Jydile Ha
MIPOMBIIIIIEHHBIX OTXO0/IaX, 0COOEHHO THITa OTBAJIOB M HAMBIBHBIX XBOCTO-
xpari ['OK. OO0mmm i BceX 3TUX TPYHTOB SIBISIETCS] HEOYIUIOT-
HEHHOCTB, BOJIOHACHIIIIEHHOCTD, CITOCOOHOCTH K OOJIBIION CYKNMAEeMOCTH.
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OpureHTHPOBOYHO TPeOYIOTCS CIEAYIONHEe CPOKU JUIS 3aBEPIISHNS YII-
JIOTHEHHsSI PA3JIMYHBIX BUIOB AHTPOIOTCHHBIX 00pa3oBanmii: |) oTBaOB
MUTaKOB, (POPMOBOTHOM 3EMIIH, OTXOJI0B 000TaTUTEIHHBIX (haOpHK, 30761 C
yuetom coctaBa — 10 — 20 5eT; 2) CBaJOK OTXOMOB PA3IMYHBIX IIPOU3-
BOJICTB 1 OBITOBBIX OTXOJIOB B 3aBUCHMOCTH OT cocTtaBa — 10 — 30 rner.

[Ipu ckmagupoBaHWU M CTPOUTENHCTBE COOPYKEHUH M3 aHTPOIOTeH-
HBIX 00pa30BaHMl C yU4ETOM aKTHBH3AIMH WM BO3HWKHOBEHHs HeOma-
TONIPHUSITHBIX WHXEHEPHO-TEOJIOTHIECKUX TPOIIECCOB, JTOJDKHBI pa3pada-
THIBAThCS ONITUMANIBHBIE MEPHI TI0 OXPaHEe PUPOIHON CPEebl.

MecTa ckIaaupOBaHUSI aHTPOIIOTEHHBIX OOpa30BaHMIA JOJDKHBI pa3-
MeIIaThCs:

* Ha IUIOMIANIAX C WHXCHEPHO-TEOJOTHIECKHUMH W THUAPOTEOIOTHYIEe-
CKAMH YCIIOBHSAMH, TPEOYIOIIMMH HAaWMEHBIINX 3aTpaT Ha MPHPOJIO-
OXpaHHBIE MEPOIPHUSITHS,

* HIDKE MECT BOI03a00POB MMUTHEBOM BOJIBI; PHIOOBOTHBIX XO3IHUCTB U
MECT HEpecTa PHIOBI:

* Ha 3eMJIsIX, HEe TIPUTOAHBIX JIJIS CENBCKOTO XO35ICTBa, MPOMBIIIICH-
HOTO H TPaXKJIAHCKOTO CTPOUTEIHCTBA.

YiayuuieHHble TPYHTBHI. MHOTHE TPYHTH B MPHPOIHOM COCTOSHHH
[0 CBOMIM CBOWCTBaM HE OTBEYAIOT TE€M MM WHBIM TPEOOBAHUSAM CTPOH-
tenbeTBa. OHE MOTYT OBITh HEJOCTATOYHO MPOYHBIMH, HE BOJOCTOMKH-
MU, TIePEYBIAKHEHHBIMH, PHIXJIBIMH, C OONBIITUM COJIEPKAHHEM OpraHH-
YECKOT0 MaTeprana u T. . B CBs3u ¢ 3TUM MOABISAETCA MOTPEOHOCTH B
peoOpa3oBaHUK TPYHTOB M MPUAAHUN UM T€X FUTH WHBIX HEOOXOAUMBIX
IUTS CTPOUTENBCTBA CBOMCTB.

IIpupoaHBIe TPYHTHI, CBOWCTBA KOTOPBIX YXYIIIMIMCH B IPOIIECCE CTPO-
UTENbHBIX PaboT (MCKYCCTBEHHO Pa3phIXJICHHBIC, YBIKHEHHBIC M T.1I.),
HA3BIBAIOT yXyoutenHvimu. CBOWCTBA TPYHTOB, TIIaBHBIM 00pa3oM, Mpod-
HOCTHBIE U JIeOpMATHBHBIE XapaKTEPUCTUKH, MOTYT OBITh HCKYCCTBEH-
HO W3MEHEHBI B JIYUIIYI) CTOPOHY C ITOMOIIBIO TEXHHUYECKOH Mernopa-
uuu. B aToM ciydae rpyHTHI Ha3BIBAIOT )1y YlUEHHbIMU.

VYiydineHue CBONCTB TPYHTOB TPOW3BOIAT B YCIOBHUSX MPHPOIHOTO
3aJIeTaHus], TIOCIIe COOTBETCTBYIOIIEH mepepadoTKH ¢ TMOCIEAyIomend nux
YKJIaJKOW B OCHOBaHWME OOBEKTa WM TepeMemmBaHus. Kaxmprid yiryd-
IIEHHBIN TPYHT UMEET Harepes 3alaHHbIe CBOMCTBA M CTAHOBUTCS BITOJTHE
MIPUTOAHBIM JIJIsI PEIIEHUs TeX WA MHBIX CTPOUTENBHBIX 3amad. s mpo-
MBIIIIEHHO-TPKAAHCKOTO CTPOUTENHCTBA YIIyUIIEHHBIE TPYHTHI daIle
BCETr0 UCIIOJIB3YIOTCSl B KAYECTBE OCHOBAHUH 3JaHUI U COOPYKEHHUH.
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4.8. Texnnueckasi MeJTUOPANNS TPYHTOB

[Ipu pemeHnn MHXEHEPHO-CTPOUTEIBHBIX 3aa4 OYEHb YacTO MpPH-
XO/IUTCS PeoOpa30BBIBaTh NPUPOJIHBIC TPYHTHI Ul U3MEHEHUs (yiIyd-
IICHHS) UX CBOMCTB B COOTBETCTBUU C TPEOOBAHUSIMHU BUJIOB CTPOUTEIb-
ctBa. CormacHo CTb 943-93 u I'OCT 25100-95, npupoonvimu obpaso-
BAHUAMU, USMEHEHHLIMU 6 YCI08UAX eCMEeCMBEHHO20 3aNe2anus, SBI-
IOTCSI TPYHTBHI, Y KOTOPBIX CPEeIHUE 3HAUYEHUS MoKa3aTeaei XUMUYECKOTO
cocTaBa M3MEHEHbI He MeHee yeM Ha 15 %. K HuMm oTHOCSTCS HE TONBKO
TPYHTHI, MOJBEpruIvecs IeCHANpaBICHHbBIM HW3MEHEHHUSIM, HO U TpH-
pOIHBIE, B KOTOPBIX NPOM3OLUIM Pa3IUYHbIE W3MEHEHHUs B COCTaBe,
CTPOEHHH, COCTOSIHUU U CBOMCTBAX.

HauGonee mmpokoe NMpUMEHEHUE MeEXHUYECKAs MeIUuopauus ZpyH-
MO HAILLUIA TIPY CTPOUTEIILCTBE 3JaHUM U COOPYKEHUH B LIENAX UCKYCCT-
BEHHOTO M3MEHEHHS CBOWCTB TPYHTOB IS YIIYUIICHHUS UX CBOWCTB. MPOY-
HOCTH, BOJOYCTOWYHMBOCTH, CHIKEHHUS BOJIOTIPOHHUIIAEMOCTH, YTO 0COOEH-
HO Ba)KHO, KOT/Ia 3TH I'PYHTHI UCIIONB3YIOTCS B KAYECTBE OCHOBAHHI.

CymiecTBYIOT 1B OCHOBHBIX IIYTH MOJyYeHUS YIYUIIEHHBIX TPYHTOB —
ynaomuenue (M3MEHEHHE (GU3MYECCKUM BO3ICHCTBHEM) W 3aKpenieHue
(u3meHeHHE (HU3UKO-XUMHYECKUM Bo3zeiicTBreM). [lpu dusnueckom
BO3JCHUCTBUU (YIUIOTHCHUH, 3aMOPOKHUBAHMH MM OTTAWBAHWUH U T. I1.)
W3MEHSIOT CTpoeHHe W (a3oBBI COCTAaB y MPHUPOIHBIX TPyHTOB. llpnm
(GU3MKO-XMMHYECKOM BO3AEHCTBUU H3MEHSAIOT MX BEIIECTBEHHBIH CO-
CTaB, CTPYKTYpy M TeKCTypy. lIpu ymiIoTHEHHH AHUCHEPCHBIX TPYHTOB,
KaK MPaBUJIO0, TPOUCXOANT YMEHBIIEHHE X MOPUCTOCTHU C YBEIUICHUEM
KOJIMYEeCTBa KOHTAKTOB MEXIy YacTHUIAMH. DTO MPHUBOIUT K yBEIHYe-
HUIO OOIIed MPOYHOCTH TPYHTOBOTO OCHOBAaHUS M YMEHBIICHHIO €r0
CKUMaeMOCTH. ['pYHTBI YIUIOTHSIOTCS Kak C MOBEPXHOCTH (KaTKamu,
TSOKETBIME TPaMOOBKaMH, BUOpaIieli, 3aMaunBaHiEM), TaK U B TIIyOHHE
ToJl (TPyHTOBBIE CTOJIOBI, B3PBIBBI, 3aMaulBaHKE U T. I.).

[Ipu 3akpenyieHny yBEIMYMBAETCS MTPOYHOCTh IPYHTOB 32 CYET CKIIEH-
BaHUS YaCTHI] TPYHTA WA TPYHTOBBIX arperaToB Pa3IUYHbIMH XHUMHYe-
CKHMH BeIIeCTBaMH (CHUIMKATU3ALMS, [IEMCHTAUS U IPyTrHe METOIbl),
CIIEKaHMsl YacTHIl APYT ¢ ApyroM (mpu OOXWTe TPyHTOB, MPUMECHEHHE
CBY — cBepXBBICOKHX YacTOT), MyTEM CO3/aHHs JIEJOBBIX KOHTAKTOB
(3amopakuBaHHUEe TPYHTOB), MyTEM apMHUPOBAHUSI IPYHTOBOIO MaccHBa
(mpuMeHeHHe pa3IMYHbIX THUIIOB aHKEPOB, T€OTEKCTHIIBHBIX M HETKAHBIX
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CHHTETUYECKUX MATEPUAJIOB) U T. II.

JInst yIpOYHEHHS CKaJbHBIX M MOIYCKATBHBIX TPEIIMHOBATHIX TPYH-
TOB HCIIOJIB3YIOT B OCHOBHOM 3aKPEIUISAIOIINE METOAbI — [IEMEHTAIHIO,
OWTYMH3AIMIO, TJIMHU3AIMIO U Jp. YIIy4lIeHHe CBOWCTB IUCIICPCHBIX
TPYHTOB IIPOM3BOIATCSA BCEMH METOJAMH KaK 3aKpeIUIeHHs, TaK U yII-
JgoTHeHUs. {1 KpyImHOOOIOMOYHBIX IPYHTOB HCIIONIB3YIOT CHIIMKATH3a-
[IMI0, [EMEHTAIMI0, OUTyMH3aIMIo, 3aMOpaKMBaHUe (IpH HEOOJBIINX
3HAUCHUSAX KOI(PPHUITHEHTOB (PHUIBLTPALNK); I TECYaHBIX TPYHTOB — CH-
JIMKATH3aIM0, TEPMUUYECKYIO 00paboTKy (00XKHT, 3aMOpaKMBAaHKE), CMO-
JN3ano, KOJIBMATAIMIO, BHOPOYIUIOTHEHHE, TpaMOOBaHHUE. YKaTKy, 3a-
Ma4yMBaHUE ¥ Jp.; U CBA3HBIX TPYHTOB — 3JIEKTPOOCMOC, TEPMUUECKYIO
00paboTKy, TpaMOOBaHME, YKaTKy, B3PBIBBI, 3aMauMBaHUE JIECCOB U Jp.;
JUTSL CBSI3HBIX OPraHOMHUHEPAIBHBIX U OPraHUYECKHUX IPYHTOB (HIIBL. TOPO,
3aTOp(OBaHHBIC TPYHTHI W [Jp.) — DIIEKTPOOCMOC, SJIEKTPOXUMHUYECKOES
3aKpeIUIeHNe, TPaBUTAIIMOHHOE YIUIOTHEHHE U .

ViydmieHnue cBOWCTB IPYHTOB B PSJE CIIyYacB OCYIIECTBIISCTCS I10-
Cclie TpeIBApUTEIFHOTO HAPYIISHUS HPUPOIHBIX CTPYKTYPHBIX CBS3EH
(TpamboBaHue, yKkaTKa), a B APYTHX CIydasx dTO JOCTUTaeTcs HpH CO-
XPaHEHHHU TaKHX CBs3eil (CHITMKaTH3aIMs, XUMUUeCKasi 00paboTKa).

Hucnepcuvie zpynmoul. YIydIIUTh CBOWCTBAa DBIXJIBIX M CBSI3HBIX
TPYHTOB MOXHO pPa3JIMYHBIMH METOAAMU TEXHHUYECKOW MEeIHOpaIiH,
KOTOpbIE pa3felsioT Ha ABE TPYIIbl. YINIOTHEHUE U 3aKpEIVICHUE IPyH-
toB. Ilox ynrommuenuem wmeercss B BUIYy MEXaHUYECKOE YINPOYHEHHE
TPYHTOB, a IIOJ1 3aKpenieHuemM BCe IpyTrue CIIoCOObI yIIyqlIeH s CBOHCTB
(dbusmueckue, GU3UKO-XUMUYECKHE U XUMUYECKHE).

Dusuxo-mexanuveckue mMemoosl TO3BOJSIOT YIUIOTHATD AUCIEPCHBIC
TPYHTBl BHEUIHUMHU Harpy3kamu (JaBICHHEM, yAapaMH, BUOpaIuei).
EcTp Takue crocoObl yIuioTHeHUs TPyHTOB: 1) TpamboBaHueM; 2) TpyH-
TOHAaOMBHBIMHU cTOJI0aMu; 3) BUOPOYIUIOTHEHUEM; 4) SHepruel B3phIBa,
5) ykarkoii; 6) rpaBuTanuei. CymHOCTb BCEX STHX CIIOCOOOB OJHOTHII-
Hasl — YIUIOTHEHUE TPYHTOB MTPOUCXOJINT 33 CUYET YMEHBILICHUS TIOPUCTO-
cru. [Ipu 5TOM IPHPOAHBIE CTPYKTYPHI IPYHTOB HapyLIalOTcs U HopMu-
PYIOTCS HOBBIE CTPYKTYpHbBIE CBSI3H. MEXaHWYECKH YIUIOTHSIOT Kak
PBIXJIBIE, TaK U CBSI3HBIC TPYHTHI.

Tpambosanue. B TIPOMBILUICHHO-TPAXKIAHCKOM CTPOHUTENHCTBE Yalle
BCET0 MIPUMEHSIOT MEXaHUUECKOE YIIOTHEHUSI IIbUICBATO-TIIMHUCTHIX TPYH-
TOB ’KeJIE300€TOHHBIMU MJIM METAIUIMYECKUMH TpaMOOBKaMH Maccou 10 7
T, cOpacbBaeMbIMU Ha TPYHT C HEKOTOPOW BBICOTHL. B mocieanue roasl
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TOSABIJICS OIBIT IPHUMEHEHNS CBEPXTSHKENBIX TpamMOoBoK (1o 80 — 100 1),
cOpachIBaEMBIX ¢ BBICOTHI CBBIIIE 25 M (Metox MJ[Y — HHTEHCHBHOTO M-
HAMHYECKOTO YIUIOTHEeHUsT). [J1yOnHa 3aTpaMOOBaHHBIX JIECCOBBIX MPOCa-
JOYHBIX CYIJIMHKOB MOXKET JOCTHrath 3 — 3,5 M (IIpH CBEPXTSKEIBIX
TpaMOOBKaxX 3HAYUTENLHO O0JbIie). [IPUMEHSAIOT TaKKe JBYXCIOWHOE
yIioTHeHrne. BHawyane Ha JHE KOTJIOBaHA BHITPAMOOBEIBAETCS TIEPBBII
cioii. [lamee Ha HETO OTCHIMAETCS TAKOW K€ TPYHT W TOXKe TpamOyercs.
OO0mmass MOIIHOCTh YTPaMOOBAaHHOTO TPYHTa MPU dTOM MOXKET TOCTUTATh
5 M. Hcnomb3oBaHue BBHINTAMIOBBIBAHUS CTPOWTEIHHBIX KOTIOBAHOB
(TpaHIieii) TO3BOJISET MOJTYYaTh HA WX JIHE YIUIOTHEHHBIN IPYHT.

I'pynmonabusHvle cmonbsl OTHOCAT K METOJaM TITyOWHHOTO YIIIOT-
HEHHsI TPYHTOBBIX MAacCHBOB. BHauame B TpyHTE MpOXonsaT OypoBBIE
CKBaXUHBI. J[aree CKBaXWHBI 3aTIOTHSIOT TPYHTOM € YIUTOTHeHHEM. [lpun
3TOM BOKPYT CKB&KWH OOpa3ylOTCS 30HBI W3 YIUIOTHEHHBIX TPYHTOB.
Takue cripeccoBaHHBIE CTOJIOBI TPHUIAIOT MPOYHOCTH MacCHBaM TPYHTOB.

Bubpoyniomnenue TpuUMEHSIOT AJIS1 TIOBBIIIEHUS TUIOTHOCTH TMECKOB.
Pasznugator moBepxHOCTHOE W TIyOMHHOE BHOpoyruioTHeHHs. [loBepx-
HOCTHOE MPOU3BOAT C TIOMOIIBIO BUOPUPYIOIIEH TUTHTHI (YIUIOTHSIET 10
rIyOMHBI 3 M) M MCIOJIB3YIOT ISl YIUIOTHEHHST OCHOBAHHM, TOPOXKHBIX
ONIeXJI, TIeCYAHBIX IMOAYIIEK W Hackimed. [myOWHHOE OCYIIECTBISIOT
CHEeNUaTbHBIMU BHOpaTOpaMy MpH OJHOBPEMEHHOM HACHINIEHUH TPYyH-
TOB BOJIOW. DTOT cM0ocoO MPUMEHSIOT B OCHOBHOM TS MTOBBIIIICHUS He-
CyIIeH CITOCOOHOCTH TPYHTOB OCHOBaHHUH.

Dnepeust 63pvl6oe (ceticmuueckoe yniomHeHue) MOXKeT 1ath 3G heKT
YVIUIOTHEHUS TPYHTOB B TITyOMHE MAacCHBOB TOJBKO NPH HCIOIB30BAHUH
MaJIbIX, 0OCOOCHHO KyMYJIATUBHBIX, 3apsinoB BB. boasuue 3apaovl cno-
cobcmeyiom pazynpouHeHuIo ZPyHma 60Kpy2 co30a6aemulix noiocmeit,
@ 30HA CRPECCO6bIBAHU CMEUiaemcs Om Hee HA 3HAUUmenbHoe pac-
cmosanue. mom axm mpaouyuoHHO He YYUMbIEAION, YO NPUEO-
oum K cepbe3HbIM NPOCHEeman.

Yxamxy rpyHTOB NPUMEHSIOT TJIABHBIM OOPa3oM B JOPOKHOM CTPOU-
TENIBCTBE, a TAKXKE MPH MOATOTOBKE OCHOBAHHIA IO/ TOJIBI B TIPOMBIILICH-
HBIX 1[eXaX U MPH TUIAHUPOBKE TEPPUTOPHUI CTPOUTEILHBIX ILIOMIAIIOK.

Memood epasumayuu B BUJE CTATHYECKUX HArpy30K UCIIOJB3YIOT IS
VIUTOTHEHUSI BOJIOHACKIIIEHHBIX TPYHTOB (MJIOB, TOPGSHUKOB U mp.). B
Ka4eCTBE MPUTPY3KH HCIONB3YIOT MecoK (rpaBuil, TaJeyHHK) CIIOSMH
MotHocThi0 2 — 3 M. [lox melicTBUEM HArpy3Kd BOja OTKHMAETCs, 3a
CYET Yero Wbl U TOP(bI MOCTEIICHHO YIUIOTHSIIOTCS M CTAHOBSATCS JOCTa-
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TOYHO HAJICKHBIM OCHOBaHHMeM. /[y moBemeHws 3¢ dexra Tpedyercs
JIPEHUPOBAHUE HIIOB.

Memoo 3amauusanus VCTIONB3YIOT IS MEXaHUYECKOTO YTIOTHEHHS
NIECCOBBIX MPOCANOYHBIX TPYHTOB, MPUYEM KaK 10 CTPOUTENHCTBA U B
MIEPHOJ IKCILUTyaTallud 0O0BHEKTOB.

Qu3suyeckue MemoObl UCTIONB3YIOT JEKTPUIECKIE, TeMIIEPaTypHEIE,
MarHWTHBIE BO3JCHCTBHS, YTO MO3BOJSET MOBBIIIATH IJIOTHOCTH, MPOY-
HOCTB, BOJIO- U MOPO30CTOMKOCTh TpyHTOB. HambGonpmee pacmpoctpa-
HEHUE IMOyYMIH METOJbI, 0a3UPYIONUecs] Ha HCIIOIF30BAHUH MTOCTOSH-
HOTO JJIEKTPUYECKOTO TOKa (21exmpoxumuueckoe 3aKpenierue u ocyuie-
HUe, 2pyHmog), a TAKKE Ha obdicuee U 3aMOPaANCUBAHULL.

DJIEKTPUYECKUM TTOCTOSTHHBINA TOK MPUMEHSIETCS IS 31eKmMpPOXUMU-
Yecko2o YNIOMHEHUA;, HNeKMPOOCMOMULECKO20 OCYUleHUsi TPYHTOB.
CyIIHOCTh METO/IOB 3aKIIFOYAeTCs B MPOIYCKAHUHM Yepe3 CHIIBHO BIIAXK-
HbI€ TIUHHCTBIE TPYHTHI TIOCTOSIHHOTO AJIEKTPHUYECKOTO Toka. [ aToro
B TPYHT 3a0MBAOT METAUNTMIECKHE TPYOBI — DIEKTPOIBI U MPOIYCKAIOT
TOoK. KaTnoHbI U3 BOJAHOTO MOPOBOTO PacTBOpa HAYMHAIOT TIEPEABUTATH-
csl K KaTO[y, a OT KaTroja K aHofAy. B cBoro ouepesp, HAUMHAIOT TIepeMe-
maTbCs U aHUOHBI. [Ipy BOSHHKHOBEHUN XUMHUYECKUX pPEeakIii oopasy-
I0TCSI HOBBIE BEUIECTBA, YIIPOUHSIOMINE CTPYKTYpY TpyHTa. [lepenBrxe-
HUE BOJIBI OT aHOJIA K KaTOAy MPHUBOINT K OCYIICHHIO TPYHTA.

O¢ddexTuBHOCTH METOAA YIMYUIICHUS CBOHCTB TPYHTOB 3JIEKTpHYE-
CKMM TOKOM MOJKHO YBEIHYHTPH 3a CUET MPEIBAPUTEIHHOTO BBEIACHHS B
TPYHT PacTBOPOB COJEH WM XMMHYECKUX BEIIECTB, CIIOCOOCTBYIOIIUX
00pa30BaHNIO HOBBIX U 00JIEE IPOYHBIX CTPYKTYPHBIX CBSI3EH.

Oborcue («TEPMHUYECKOE 3aKPEIUICHHEM» TPYHTOB) 3a CUET BBICOKHMX
TEeMIepaTyp MO3BOJSET YBEIHMYUBATH MPOYHOCTh TPYHTOB. st 3TOTO B
CKBXMHBI TIOJJAIOT TOPSYHE Ta3bl, WM B HUX COKUTAIOT TOpIOYee Belle-
crBo. IIpu temneparype 900 — 1000°C BOKpYr KaxkIOH CKBaKHHBI B
pamuyce 1 — 1,5 M rpyHT mpeBpamaeTcss B KaMHEITOA00HOE Teo, TI0X0-
yKee Ha KUPIAY, CTAHOBUTCA IMMPOYHBIM, BOJOYCTOMYNBBIM H TEPSET TPO-
CaJl0OYHbIe CBOMCTBA.

3amopasicusanue. OTpULIaTeNIFHBIE TEMIIEPATYPHI UCTIOMB3YIOTCS IS
BPEMEHHOTO 3aKperieHnss 00BOJHEHHBIX TPYHTOB, TJIaBHBIM 00pazoM, B
LeJSIX TIPeKpaIIeHus ABIKEHUS TPYHTOBOH BOJIBI M IPOHUKHOBEHHS €€ B
OyIyuIuii CTpOUTENBHBIN KOTIOBaH. [[ist 3TOr0 BOKpYT OyIyIIero KoT-
noBaHa OypAT CKBAXHMHBI, B KOTOPBIE OT CIIEITUAIEHOW YCTAaHOBKH MMOJIa-
FOT XOJIOAHBIA pacTBOp. OOBIYHO IS 3TOTO UCIOIB3YETCS PACTBOP XJIO-
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PHCTOro Kalblius ¢ Temreparypoii 1o — 17°C. B urore BOKpyr KOTI0Ba-
Ha 00pasyercst JIbJIOTPYHTOBAs CTEHKA, MPEMATCTBYIONIAsS MPOHUKHOBE-
HUIO BOJBI B KOTJIOBAH, YTO TO3BOJISIET B HEM MPOU3BOJMUTH CTPOUTEIh-
Hble paboThl. [10 X OKOHYAHUIO MOJaYa XOJIOJa MPEeKpalaeTcss U Jej
pacravBaeT. 3aMOpPaKUBATh MOXKHO BCE BOJOHACHIIEHHBIC TPYHTHI, HO
yae MPUMEHSIFOT JJIs TIECKOB.

Dusuxo-xumuyeckue Memoowvl MPEIHA3HAYCHBI IS 00paOOTKH JHC-
MEPCHBIX IPYHTOB HA MOBEPXHOCTH ¥ TTO3BOJSIOT COXPAHATh WU He-
CKOJIbKO YIPOYHSTh X CTPYKTYPY, 3alIUIIATh €€ OT BO3ICHCTBHUS BOJIBL.
VrydieHue CBOWCTB IMPOWCXOAHUT OOpPaOOTKOW TPYHTOB HEOOBITAM
konmuecTBoM (He Goee 1 — 3 % oT Beca rpyHTa) ONpeNeIeHHBIX pea-
TEHTOB, KOTOPBIC BO3JICHCTBYIOT HA MOBEPXHOCTh MUHEPAITHLHBIX YACTHIL
U B LICJIOM Ha BCIO CTPYKTYPY.

K ¢puzuko-xuMUYECKUM METOaM OTHOCSITCS:

* COJIOHIICBaHUE TPYHTOB (00paboTKa COISIMHU);

* mmHU3aIMs (WM WHAYEe «KOJIbMATAI[HsA») MACCHBOB TPYHTOB TJIH-
HUCTHIMH PacTBOPaMH;

* ruapodoOH3anus, T. €. MOKPHITHE TPYHTOBBIX CTPYKTYP MOBEPXHO-
CTHO-aKTUBHBIMH BEIIECTBAMH, OTTATKHBAIONIMMH BOAY.

Bce 3TH MeToIbI Yalle BCero UCIoNb3yIT B JIOPOKHOM CTPOHUTEILCT-
Be. Jlns yKperuieHus JECCOB M MECKOB B MPOMBINUICHHO-TPAXIAHCKOM
CTPOUTENLCTBE Hanbosiee 3PPEKTUBHBIM CIIOCOOOM SIBIISICTCS KOJIbMATA-
U] IyTEM HATrHETAeTCs MOJ JABJICHHEM CYCIICH3UH M3 MOHTMOPHILIO-
HUTOBOW TJIMHBI. [JIMHHUCTBIC YACTHIIBI 3AMONHSIOT TOPHI, YCHIHBAIOT
CTPYKTYpPHBIC CBSI3U W JICTIAIOT TPYHTHI Oolice MPOYHBIMH, MEHEE BOJIO-
MPOHUIACMBIMHU.

Xumuueckue menoosl TIO3BOISIOT yIydIlllaTh CBOHCTBA TPYHTOB, BO3-
JICHCTBYS HA HUX OPraHUYCCKUMH M HEOPTaHHMYECKHMHU BSKYIIUMH Be-
niecTBamMu B konmmdectBe 1 — 5 %. YnpouHeHHe rpyHTOB MPOUCXOJIUT B
pe3yJbTaTe U3MEHEHHsI UX COCTaBa W XapakTepa CTPYKTYPHBIX CBS3CH.
I'pyHTHl TOCNE TakoW OOPaOOTKH 3HAYMTENBHO YBEIUYHUBAIOT CBOIO
MPOYHOCTh, BOJO- U MOPO30CTONKOCTh, YMEHBIIACTCS MX BOJOMPOHH-
naeMocth. Hambosee MHUPOKO M3 XUMHYECKHX METOJOB MPUMEHSIOT
OUTYMH3AIIMIO U CMOJIM3AINI0 (OPraHUYECKHEe BSDKYIIHUE), CHIMKATH3a-
M0, [IEMEHTAIMIO W W3BeCTKOBaHME (MUHEpasbHbIC BsUKymme). OOpa-
00TKa TPYHTOB OPTaHUYECKUMHU BEIIECCTBAMH M M3BECTKOBAHUE OTHOCST-
Csl K MOBEPXHOCTHBIM METO/IaM, a C HEOPraHUUECKUMH BSDKYIIHMH — K
TTyOMHHBIM.
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Bumymuzayus — 3akauka B TPYHTHI OMTYMOB B BHJIE PacIlIaBOB,
9MYJIbCUH MM MACT.

Cmonuzayus — 3TO yNPOYHEHUE T'PYHTOB CHHTETHYECKHMHU IIOJIU-
Mepamu (CMOJIaMH).

Cunuxamu3zayus TpennoiaraeT HarHeTaHue B TPYHTHl TEXHUYECKO-
ro cuinkara HaTpus (KHIKOTO CTEKJa), KOTOPhIi PH B3auMOICHCTBIN
C KOaryJjsiTopomM BBIACIIACT I'€lIb erMHHeBOﬁ KHCIIOTBI. DTOT T'ellb BEI-
MMOJIHACT POJIb UCKYCCTBEHHOI'O HEMCHTA IJIsI T'PYHTOB, KOTOPBIC CTAHO-
BSITCSI KAMHEIIOTOOHBIMH, TPOYHBIMH, BOJOHETIPOHHUIIAEMBIMHU.

Ilemenmayusn, Kak OfMH U3 COCOOOB YJIYYIICHUS! CBOWCTB TPYHTOB,
MPUMEHSIETCS] BO MHOTHX BHJIaX CTPOMTENBCTBA. B TeXHHUECKOW Meno-
panuu HanboJjee YacTo UCMONB3YIOT MOPTIIAHAIIEMEHT, KOTOPhIM CKpeTl-
JSIFOT TPEUIMHBI CKAJIBbHBIX TPYHTOB. B HecKanbHbBIC IPYHTHI IEMEHT BBO-
JIUTCSL Yepe3 CKBAKHHBI-MHBEKTOPHI TOJ| JTaBlicHHEeM. PacTBOp MoOxkeT
COCTOSITh M3 OJHOTO IEMEHTa, JIN0O CO CreluaabHbIMU g00aBkaMu. OH
3aIOJHSIET TPENIMHBI U TIOPbI, TBEPJIEET, CYNMECTBEHHO MOBBIMACT MPOY-
HOCTh M BOJIOHETIPOHUIIAEMOCTh TPYHTOB.

[leMeHTaNMs OCYIIECTBISIETCS 1O BCEW TTyOMHE TONIIH TPYHTOB U
0co0eHHO Xopommmid YQQEKT AaeT B Meckax, IpaBUH, TaJICTHIKAX.

BrimenpuBeieHHbIE METOIBI 3aKPETJICHUS] TPYHTOB IMTyTEM 3aKaYKH B
HUX TOJ JABJICHUEM COOTBETCTBYIONIMX CYCHCH3HH W PACTBOPOB MPE-
MoJjiaraeT UX MPOHUKHOBEHHE B TIOPBI M MPOMUTKY rpyHTOB. OJTHAKO 3TO
BO3MOYHO TOJILKO TIPU YCIIOBUU OTCYTCTBHSI MENKUX (pakiuil U JocTa-
TOYHO OOJIBIIMX MO pa3Mepy Top. B MpOTHBHOM ciydyae MpPOMCXOIMT
JIUIIH OMPECCOBKA TPYHTA BOKPYT 3aIOJIHEHHBIX PACTBOPOM paciIupsie-
MBIX CKB2XXMH W THIIPOPA3PHIBHBIX TPEIIUH.

5. OCHOBBI OBIIENA T'MIPOTEOQJOI N
U JMHAMUKU ITIOA3EMHBIX BO/I

5.1. O0wmme cBexeHUS 0 MOA3EMHBIX BOJAAX

Bonpr BepxHE# yacTu 3eMHOI KOPBI Ha3bIBAIOT nodzemHuiMu. Hayky
0 MOJ3EMHBIX BOJAX, UX MPOUCXOKACHUH, YCIOBUIX 3aJIeraHus, 3aKOHaX
IBIDKCHMS, (PU3NYIECKUX U XMMUYECKUX CBOMCTBaX, CBI3sIX ¢ aTMocgep-
HBIMHU 1 IOBEPXHOCTHBIMHU BOJAMU Ha3bIBAIOT 2UOPO2E0N02UEI.

g cTpouTteneil moa3eMHbIE BOABI B OJHMX CIydasx CIyXkaT UCTOY-
HUKOM BOJOCHAOXEHHS, a B IPYTUX BBICTYMAIOT Kak (akrop, 3arpya-
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HSOUINA CTPOUTENHCTBO. OCOOEHHO CII0KHO MPOW3BOJIUTH 3EMIITHBIE U
TOpHBIE pabOTHI B YCIOBUSX MPUTOKA MTOJI3EMHBIX BOJI. 3aTaIUTHBAIOIINX
KOTJIOBaHbBI, Kapbepsl, TpaHmied. [loa3eMHbIe BOMIBI YXYAMAIOT MEXaHH-
YECKHE CBOMCTBA PBIXIBIX M TIIMHUCTBIX TPYHTOB, MOTYT SBISITHCS ar-
PECCHBHOM Cpeoi sl CTPOUTEIHHBIX MAaTepPHaliOB, BBI3BIBATH PACTBO-
peHre MopoJI ¢ 00pa3oBaHUEM ITyCTOT.

CrtpouTenu AOKHBI UCTIOIH30BATh MOJI3EMHBIE BOJBI B IPOU3BOICT-
BEHHBIX LENSIX, YMETh OOPOTHCS C HUMU TIPH CTPOUTEIHCTBE M AKCILTya-
TalM 3JJaHUA U COOPYIKEHUH.

Boga B 3emite HaxoAHTCS B TOCTOSTHHOM ABIDKEHUH. Mcmapssch ¢ mo-
BEPXHOCTH MOpEH, OKEaHOB M CYIIH, OHA B BHJIE TIapa MOCTYyIMaeT B aT-
Mocdepy. 3aTeM mapbl KOHIEHCHUPYIOTCS W B BHJIE aTMOC(HEPHBIX Oca-
KOB (I0[1b, CHET) BO3BPAIAIOTCSI HA IOBEPXHOCTh 3€MJIH — B MOPCKHE
Oacceitnsl U Ha cymry. [Ipoucxoaut kpyeosopom 6006t 6 npupooe.

Hnmencusnocms 600006Mmena nodsemmuulx 600. B mporiecce KpyroBo-
poTa BOABI B TMPHPOJIE MPOUCXOAUT MOCTOSHHOE BO30OHOBIIEHHE IPH-
POIHBIX BOJI, B TOM YHMCIIE U MOJ3eMHBIX. [Iporiecc cMeHBI epBOHAYAIb-
HO HaKOIUBIIUXCS BOJ[ TIOCTYIAIOIMMI BHOBb Ha3bIBAIOT 800000OMEHOM.
[loncunrano, 9TO B KPyroBOpoTe BOJBI Ha 3emile €KEroJHO y9acTBYET
Gomee 500 Thic. kM® Boxsl. HanGolee akTHBHO BO30GHOBISFOTCS PEUHBIC
BOJIBI.

Konuuecmsennoe svipasicenue kpysosopoma 600bi. KpyroBopot BOIIBL.
B TIPHPOJIE KOJTMYECTBEHHO OMMCHIBAETCS ypaBHEHHEM BOIHOTO OajlaHca

Qa.o. = Qnoo;f + Qnoe + Qu ’

rre Qao — KOMMYECTBO aTMOCHEPHBIX 0CANKOB; Q,p0; — MOJ3EMHBIN CTOK;
Q10s — IOBEPXHOCTHBIN CTOK; Q, — MCHIapeHue.

Ocuogubie pacxoaHbie (Quoos Quosy Qu) 1 mpuxomusie (Qqo) cTaTHH
BOJHOTO OajaHca 3aBHUCAT OT KJIMMara, penbeda W TEeOJOTHIECKOTO
CTpOEHUS pailoHa.

N3yuenne BogHOTO Oanmanca OTASIHHBIX PAOHOB WIIM 3€MHOTO Iapa
B I€JIOM HEOOXOIMMO IS IIEeJICHAIIPABICHHOTO TIPeo0pa3oBaHms KPyro-
BOPOTa BOJBI, B YACTHOCTH TSI YBEIWUCHUS 3allacOB MPECHBIX MOI3EM-
HBIX BOJI, HCIIOJIb3yEMBIX JIJISI BOJOCHAOKCHHUS.

Ilpoucxostcoenue noozemusvix 600. llogzemusie Boabl 00pa3yroTCs
MPEUMYIIECTBEHHO MyTeM uHurvmpayuu. ATMochepHble 0CaKu, ped-
HbIE W JPYTHe BOXBI TOJ ICHCTBHEM TIpaBUTAIMH IPOCAYUBAIOTCS IO
KPYITHBIM TTOpaM W TpeuuHaM nopoa. Ha rioyOuHe oHM 3a1ep>KUBarOTCS
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Ha BOJIOHETIPOHHUIAEMBIX CJIOSX TPYHTOB W BOZHHKAIOT TOPHU3OHTHI TO-
3eMHBIX BojI. KonmmuecTBO BO/IBI 3aBUCHT OT MHOTHX (DaKTOPOB: XapakTe-
pa penbeda, coctaBa U BOJOTPOHUIIAEMOCTH TPYHTOB, KIIMMaTa, PacTH-
TEBHOTO TIOKPOBA, AEATEITHHOCTH YeJIOBEKa.

Bozpsl 3eMHOI KOPBI TIOCTOSIHHO B T€YEHHE JITUTEIHHOTO T€0IoTHYe-
CKOTO BPEMEHH TIOTIONHSIOTCS F08CHULbHbMU 800aMU, KOTOPHIE BO3HH-
KalT B TIyOWHE 3eMITH 32 CYEeT KHCIOPOAa W BOJOPOJA, BBIICISIEMBIX
Marmoi. [IpsiMO BBIXOJST BOJBI HA MOBEPXHOCTH 3€MIIM B BHJIE MAPOB H
TOPSYHUX HCTOYHUKOB TIPU BYJIKaHUIECKOH EATEIbHOCTH.

B 30Hax 3aMezsieHHOTO W BeCbMa 3aMeIEHHOTO BOJoOOMeHa obOpa-
3yIOTCS MHHEpaIH30BaHHBIC (COJIEHBIC) BOIBI TaK HA3bIBAEMOTO Ceou-
MEHMAYUOHHO20 NPOUCXONHCOeHUs TIOCITE CEeNUMEHTANN JPEBHUX MOp-
CKHX OCAJIKOB B HaUaJle T€0JIOTMYECKON NCTOPHH 36MHOI KOPBI.

5.2. Boanble cBoOiicTBa TPYHTOB

I'pyHTBI 110 OTHOLICHHUIO K BOJIE XapaKTEPU3YIOTCS CIIEIYFOIUMH T10-
Ka3aTelIsIMHU: BJIATOEMKOCTBIO, BOJIOOT/Aa4eld W BOJOIPOHHIIAEMOCTHIO.
[okazarenu 3TUX CBOMCTB UCIOJB3YIOTCS B PA3IUYHBIX THIPOTEOIOTH-
YEeCKHX pacyerax.

Bracoemrxocmvy — cnocoOHOCTh TpyHTa BMEIATh M YACPKUBATH B
cebe Boay. Ecim Bce MOpPHI 3a0IHEHBI BOJIOH, TPYHT OyIeT HaXOAUTHCS
B COCTOSHHH IIOJHOTO HACHIIICHUS. Blla)kKHOCTB, OTBEHAromas 3TOMY
COCTOSTHUIO, HA3bIBAIOT HOJIHOU 671A20EMKOCHIBIO W, ;.

Io creneHn BIAroeMKOCTH TPYHTHI HOAPA3ACIIIOT HA gecbMa 61a20-
emkue (Top®, CYIIMHKH, TIHWHB), crabo erazoemkue (Mepreib, MeI,
PBIXJIbIE TTECYAHUKH, MEJIKUE TIECKH, JIECC) U HegiacoeMKue, HEe YIACPIKH-
Baroliye B cebe Boay (rajieuHuK, rpaBHid, MECOK).

Boooomdaua W, — cnocoOHOCTb HACHIIIEHHBIX BOJOH T'PYHTOB OT-
JIaBaTh TPaBUTAIMOHHYIO BOAY B BHJE CBOOOAHOrO croka. Ilpu sToMm
CUHTAIOT, YTO (DU3UYCCKU CBSI3aHHASI BOJA U3 MOpP IPYHTA HE BBITCKACT,
MOATOMY MTPUHUMAIOT Wy = Wiy 4. = Wypy 6

BennunHa BOOOTIaYM MOKET OBITh BBIPAKCHA MPOLIEHTHBIM OTHO-
mieHueM o0beMa CBOOOTHO BBITEKAIOLIEH M3 TPyHTa BOIBI K 00BEMY
IpYHTA, WM KOJMYECTBOM BOJbI, BHITEKAOMIeH u3 1 M° rpynTa (yaeis-
Has Bojmootaaya). Hambounbineid BomooTaadel 001aqa0T KpymHOOOIIO-
MOYHBIE TPYHTHI, IIECKH U CYIEeCH, B KOTOPBIX BeNW4YHHA W, KoneOiaercs
ot 25 o 43 %. OTH rpyHTH N0 BIUSHUEM T'PaBUTAI[H CIIOCOOHBI OT-
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JlaBaTh MOYTH BCIO MMEIONIYIOCS B MIX ITOpax Boxy. B rimHax BogooTtmada
OyM3Ka K HYJIIO.

Booonponuyaemocms — cioOCOOHOCTB MPOITYCKAaTh IPaBUTAIMOHHYIO
BOJIy 4epe3 MOpbI TPYHTOB U TPEIIMHBI CKAIBHBIX TPYHTOB. YeM OosbIie
pa3Mep Iop W TPEIIWH, TeM BBIIIE BOJIOIPOHUIIAEMOCTh mmopoa. He Bes-
KU TOPUCTHIN TPYHT CIIOCOOEH IpoITycKaTh BoAay. Hananpumep, rimna
¢ opuctocthio 50 — 60% e mpakTUYecKu He MPOIyCKaeT.

BozaonponunaeMocTs TpyHTOB (MM HX (QUIBTPAIIMOHHBIC CBOICTBA)
XapakTepusyercst koagpguyuenmom purompayuu Ky (cm/c, m/a wmm
M/CyT), IPECTABISIOMNM COOOH CKOPOCTh JBM)KCHHUS MOA3EMHOM BOJIBI
NPU THPABINYECKOM I'PaJHEHTE, paBHOM 1.

ITo Bennunne Ky TpyHTHI pa3aensaioT Ha: 1) Bogonporunaemsie — Ky
> 1 m/cyt (rajieuHHKH, TPaBHid, TIECOK, TPSUIMHOBATHIC TOPOJIBI); 2)
nonynponunaemsie — K= 1 — 0,001 m/cyt (rmuHuCTBIE meckH, nécc,
TOpd, PBIXJbIC PA3HOCTH TECYAHUKOB, PEKE MMOPUCTBIC H3BECTHSIKH,
mepren); 3) Henporunaemsle — Ky, < 0,001 m/cyT (ckana, rimHsl).

Hemnponnmaemele TPYHTBI SIBISIOTCS 6000ynopamu, a TOTYHPOHH-
[JaeMbIe U BOJIONIPOHUIIAEMBIE — B00OHOCHBIMU 2OPUZOHMAMU.

B ¢unprpanum MoXeT NPUHMMATH y4acTHE BOJA B CBSI3aHHOM CO-
crostHuy. Tak, B TIMHAX €€ NPUBOAAT B COCTOSHUE JBVDKCHHUS yBEIHYe-
HHMEM Pa3HOCTH HAamopoB (rpajueHTa GpUIbTPALMH), ISUCTBHEM IIEKTPO-
¥ TEPHOOCMOTHIECKUX CHUIL.

5.3. CBoiicTBa M COCTAB MOA3EMHbLIX BOJ]

Ipu oneHke CBOWCTB MOA3€MHBIX BOJ HCCICYIOT BKYyC, 3alax, IBET
MPO3pPavyHOCTh, TEMIIEPATypy U Apyrve (HU3UYECKUE CBOMCTBA, KOTOPHIC
XapaKTepU3yIOT TaK Ha3bIBACMBIE OP2AHONENMUYEcKUe CE0UCHEd BOJIBI
(onpenensiemble PU MOMOIIM OPraHoB 4yBCTB). OpraHoIeNTHYECKHIE CBOM-
CTBa MOT'YT PE3KO yXyAIIaTbCsd IMpU MMoNaJaHU B BOAY €CTCCTBECHHBIM HIIN
HNCKYCCTBCHHBIM ITYTEM Pa3JIMYHBIX HpI/IMeCCI\/’I (MI/IHepaHI)HI)IX B3BCHICHHBIX
YaCTHUIL, OPraHNn4CCKUX BEIIECTB, HCKOTOPBIX XUMHUYCCKUX 3.HCMCHTOB).

TemmnepaTypa MoJ3eMHBIX BOJ| KOJEOIETCS B IIMPOKHUX MpeAenax Hc-
XOJIs1 M3 TITyOMHBI 3aJIeTaHUA BOJOHOCHBIX CIIOEB, OCOOCHHOCTEN Te0JIo-
THYCCKOro CTPOCHUS, KIIMMAaTHYCCKUX YCHOBI/Iﬁ uT. A Pazmmuaror BOJBI
xonoaubie (temmeparypa ot 0 mo 20°C), Teruibie, Win cyOTepMaibHbIE,
Bomsl (20 — 37°C), tepmaneusie (37 — 100°C), meperpetsie (CBBIIIE
100°C). O4eHb XO0JIOAHBIC TTOA3EMHbIE BOJIBI IUPKYIHPYIOT B 30HE MHO-
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rOJIeTHEH MEpP3JIOTHI, B BHICOKOTOPHBIX paioHaX; IMeperpeTbie BOIBI Xa-
paKkTepHBl JJiI PAiOHOB MOJIOJION BYJIKAHMYECKOW nesTesbHOCTH. Ha
ydacTKax Bo03a0opoB Temmepatypa Boasl 7 — 11°C.

Xumudeckn ductas Bona becysemua. OKpacKy el MpHIAI0T MEXaHU-
Yeckue npuMecd (JKenToBatasi, U3yMpyaHas u T. J.). [Ipo3padHOCTh BOJIBI
3aBHCHT OT IIBETa W HaJIW4Hs MyTH. BKyC CBfI3aH ¢ COCTaBOM PacTBOpPEH-
HBIX BEIECTB. COJICHBIA — OT XJIOPUCTOTO HATPUS, TOPHKUI — OT Cyib(dara
MarHus ¥ T. 1. 3arax 3aBHCUT OT HAIMYHS Ta30B OMOXUMHUYECKOTO TIPOVC-
XOXKeHHS (CepOBOIOPO/T U JIP.) WITH THUIOIIUX OPraHMYSCKUX BEIICCTB.

Ilnomnocms 60061 — Macca BOJIbI, HAXOAIIASACSA B €IUHUIIEC €€ 00be-
Ma. MakcumanbHas npu temnepatype 4°C. C NoBBIIIIEHHEM TEMIIEPaTy-
pot 1o 250°C mnotHOCTH BOABI yMeHbmaetes 10 0,799 r/0M3, a Mpu yBe-
JUYCHUM KOJIMYECTBA PACTBOPEHHBIX B HEH CoJjiei moBbimaeTcs no0 1,4
r/em®. CHKEMAEMOCTh MOI3EMHBIX BOJ XapaKTEPH3YeTCs Kodghduyuen-
mom cocumaemocmu, TOKA3BIBAIONINM, Ha KaKyl0 JIOJII0 TepBOHAYAIb-
HOro 00beMa KHMJKOCTH YMEHBIIACTCA 00bEM MPHU YBEIMYCHHUU JIaBJic-
aus Ha 10° Ia. KoadduimeHt c:xxumMaeMOCTH MMOA3EMHBIX BOJ COCTABJIS-
er 2.5 x 10° - 5 x 10° ITa, T. e. Boga B HEKOTOPOIi CTENEHH 0ONagaeT
YOPYTMMH CBOMCTBaMHM, YTO Ba)KHO NMPHU HU3YUYCHUU HAMOPHBIX IMOA3EM-
HBIX BO/I.

Bsiskocmb BOIBI XapaKkTepu3yeT BHYTPEHHEE COIPOTHBIICHUE YACTHII
ee nBwkeHnio. C MOBBIIICHUEM TEMIIEPATyPhl BA3KOCTh MOA3EMHBIX BOJI
YMEHbBIIAETCS.

Onexmponpoeoorocms MOA3EMHBIX BOJ 3aBHCUT OT KOJUYECTBA pac-
TBOPEHHBIX B HUX COJICH U BBIPAKACTCS BEIMUYMHAMM YACIbHBIX COMPO-
tusiienuit ot 0,02 xo 1,00 OMm-M.

Paouoaxmuenocmes 1oa3eMHBIX BOJI BbI3BaHA MPUCYTCTBHUEM B HEW
3JICMEHTOB ypaHa, CTPOHIMS, Ie3us, pajus, ra3000pa3HON SMaHaIMH
paaus-pamoHa u ap.. Jlaxke HUUTOKHO MaJible KOHIICHTPALIMKA — COThIC U
TBICSTYHBIE 0¥ (MI/II) HEKOTOPBIX PAJAMOAKTHBHEIX 3JIEMEHTOB — MOTYT
OBITh BPEIHBIMU JIJISl YSIIOBEKA.

XuMHYECKHH COCTaB NOA3eMHBIX BOJA. Bce moa3eMuble BOObI BCe-
r1a CoAep)kKaT pa3jiMyHOe KOJHYECTBO PACTBOPEHHBIX COJICH, ra3oB, a
TAK)KE OPraHMYECKUX COCIUHCHHI.

PactBopennsie B Bome rasel (O, CO,, CHy, HoS u mp.) mpuparor ei
OTIpe/IeNICHHBIH BKYC U CBOMCTBa. KojmyecTBO M THIT Ta30B 00YyCIIOBIIH-
BaeT CTCNEHb MPUTOJHOCTU BOJIBI JJIsl MUTHEBBIX M TEXHUYCCKUX IICJICH.
IToa3eMHbBIE BOIBI, 3arpsi3HEHHBIE OPTaHUYECKAME TIpuMecsMu (6omes-
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HETBOPHBIC OAKTEpPHH, OPraHUYECKUE COCAWHEHUsS, MOCTYMAIOIIUe M3
KaHaJIU3aI[MOHHBIX CUCTEM, H T. JI.), HMEIOT HETPUSATHBIA BKYC U OMAaCHbBI
JUISL 3I0POBBSA JIIOJICH.

Coau. Tlog3eMHbIC BOJBI COAEPKAT OOJBINE BCETO XJIOPUIOB, CYJb-
(atoB 1 KapOOHATOB, MO OOIIEMY COCPIKAHUIO KOTOPBIX Pa3NIeNIOTC Ha
npecHbie (10 | T/ pacTBOpeHHBIX conei), comoHoBatkie (ot 1 g0 10 r/m),
cosnensie (10 — 50 r/m) u pacconsr (6onee 50 r/1). KonudecTBo u coctan
CoJIeH OMpECTSIOT XUMHUUCCKUM aHATH30M, a PE3yJIbTAThl BRIPAXKAIOT B
BHJIC COCTaBa KATHOHOB ¥ aHHMOHOB (B MI/J MJIM MT-3KB/J).

BaxHbIM MoKa3aTeneM KavecTBa MOJ3EMHBIX BOJ SABISCTCS CyMMap-
HOE COJICpKaHUE PACTBOPEHHBIX B BOJEC MUHEPAILHBIX BEIICCTB, HA3bI-
BaeMoe obuieii munepanuzayueni. E€ ycTaHaBIMBAIOT MO CyXOMY OC-
Tatky (B Mr/nm wiu r/71) mocse BeIapuBaHus BOABI pU Temrepatype 105
— 110°C. B BBICOKOTOPHBIX HCTOYHHUKAX BCTPEUAIOTCS MOJ3EMHBIE BOJIBI
¢ munepanusamueit ot 0,1 r/n g0 500 — 600 r/n. JJake B MaibIx KoJIHde-
CTBAaX XMMHYECKHE DIIEMEHTHI OKa3bIBAIOT CHIIBHOE BIUSHHUE HA MPUTO-
HOCTH TTOA3EMHBIX BOJ JUIA Pa3aHuHBIX Ieneil. Hammydmumy muTheBbI-
MU KadecTBaMu 00Js1aaaroT Bojabl npu pH = 6,5 — 8,5.

KonmuuecTBO pacTBOpEHHBIX COjiel He OJDKHO mpeBbimarsh 1,0 r/im.
He momyckaetcs comepkaHne BPEIHBIX UIS 3J0POBbS YEIOBEKA XHUMHU-
YeCKHX 37eMeHTOB (ypaH, MBIIIBAK U Jp.) ¥ 60JE3HETBOPHBIX OaKTEPHIA.
IMocnenHee B U3BECTHOW MEpe MOXKET ObITh HEUTPATHU30BaHO 00padOT-
KOM BOIBI YJIBTPAa3BYKOM, XJIOPHPOBAaHMEM W KHUIITYeHHEM. Boma s
MMATHEBBIX IIeJIeH JOHKHA OBITH OeCIIBeTHA, Ipo3padHa, He UMETh 3araxa,
OBITH IPUATHOM Ha BKYC.

Kecmkocmb 60061 00yCNIOBJIICHA COJICPIKAHUEM HOHOB KAIBIMS U
MAarHusl, BBIYMCIISETCS PACUCTHBIM IyTEM MO OOLIEMY COJCPIKAHHIO B
BOJIe TUAPOKAPOOHATHBIX M KapOOHATHBIX MOHOB. JKecTkas Boja Jaer
OOJIBIIYIO HAKHITH B MAPOBBIX KOTIAX, IIOXO MBUTHTCS U T. JI.

B Hacrosiiee BpeMsl KECTKOCTh MPHUHATO BBIPAXKATh KOJIMYESCTBOM
MWUIATPAaMM-9KBUBAJICHTOB KallbIIMs M MarHusi, 1 MTr-3KB >KECTKOCTU
cooTBeTcTBYeT conaepkanuto B 1 1 Boasr 20,04 Mr noHa KaiabIHs WIH
12,6 mr nona Maraus. B qpyrux crpaHax >KeCTKOCTh U3MEPSIOT B TPasy-
cax (1 mr-sks = 28°). 1o ’KeCTKOCTH BOAY pas3lIelsioT Ha msazkyio (MeHee
3 mr-okB unu 8,4°), cpeonetr scecmrxocmu (3 — 6 mr-sks uiu 8,4°), xect-
Kyto (6 — 9 mr-oks wimm 16,8 — 25,2°) u ouens orcecmryio (6onee 9 Mr-sks
i 25,2°). HaunydinuM KadecTBOM 00JaaeT BoAa € KECTKOCTHIO HE
6onee 7 mr-skB/in. XKecTkocTh OBIBaeT MOCTOSHHON M BpEMEHHOU. Bpe-
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MEHHAsL HCeCcmKoCcmy CBSI3aHa C TPUCYTCTBHEM OMKapOOHATOB M MOXKET
OBITh yCTpaHEHa KUTISYeHueM. [locmoaunas scecmrocms, 00yCIOBIICH-
Hasi CEPHOKUCIBIMHI M XJIOPUCTHIMH COJISIMH, KUITSTIEHHEM HE YCTpaHseT-
cs1. CyMMy BPEMEHHOHW WM TIOCTOSHHOHM KECTKOCTH HAa3bIBAIOT 00uyetl
AHCECMKOCBIO.

Azpeccusnocmp no03eMHBIX 600 BHIPAXKAETCS B Pa3pyLICHUH PacTBO-
PEHHBIMHU B BOJI€ COJISIMH CTPOHTENBHBIX MaTepHAIlOB, B YACTHOCTH, TIOPT-
naneMenTa. [loaTroMy mpu cTpouTenbeTBe PYHIAMEHTOB W PA3THYHBIX
MTOJI3EMHBIX COOpPYKEHHH HEOOXOIMMO yMETh OIEHHWBATh CTEIeHb arpec-
CHBHOCTH TIO/I3EMHBIX BOJI M OTIPEIEIISITh MEPBI OOPHOBI C HEH.

CreneHb arpecCHBHOCTH BOJ IO OTHOIIEHWIO K OETOHY, KpOME XH-
MHYECKOTO COCTaBa BOJBI, 3aBUCHUT OT KodhdummeHTa QMIBTpaIriuu
rpyHTOB. O/IHa U Ta K€ BOJIa MOXET OBITh arpeCCHBHOMN M HEarpecCHB-
HOM. UeM BBIIIIE CKOPOCTH BWKEHHS BOJIBI, TEM OOJIbIIIE BOIBI BOMIET B
KOHTaKT C IOBEPXHOCThIO OETOHAa W, CIIEZIOBATENBHO, CHUIIbHEE OyIer
arpecCUBHOCTD.

Ilo oTHOMIEHMIO K OETOHY pa3iNMYalOT CJeXyIOIINe BHUIbI arpeCCHB-
HOCTHY TIOJJ3€MHBIX BOJI!

* O0IIEKHUCTIOTHAS — OIIEHWBAETCs BeNMWINHON pH, B eckax Bojia c4u-
TaeTcs arpeccuBHOM, eciu pH < 7, a B rimmHax — pH < 5;

* cynbaTHAS — ONpeJIeNsIeTcs o coepkanmio nona SO®; mpu co-
nepxannn SO? B kommaectse Goxee 200 Mr/T Boa CTAHOBHTCS arpec-
CUBHOI;

* MarHe3naTbHAs — yCTAHABIMBACTCS 110 CONEPIKAHMIO HoHa Mg™';

* kapOOHATHAsI — CBsI3aHHAs C BO3JICHCTBHEM Ha OCTOHBI arpeCCHBHOM
YTIEKUCIIOTHI, 3TOT BUJ arpeCCHBHOCTH BO3MOXKEH TOJIBKO B TTECUAHBIX
TpyHTax.

ATpecCUBHOCTh TIOJI3EMHBIX BOJI YCTaHABIMBAIOT COIOCTABIECHHEM
JMAHHBIX XUMUYECKUX aHAIM30B BOJBI C TPEOOBAaHUSIMH HOPMAaTHBOB. B
KadecTBe Mephl OOpHOBI C HEHM WCIONB3YIOT CHElHalbHbIe IEMEHTHI,
MIPOU3BOIAT THAPOU3OISAIUIO TOA3EMHBIX YacTeil 3/aHUH M COOpYyXKe-
HUH, IOHIKAIOT TPYHTOBBIE BOJIBI YCTPOWCTBOM JIPEHAXKEH U T.1I.

Azpeccusnoe Oelicmeue nood3emuvix 600 Ha memanivl (Koppozus
memannog). [logzeMHas BoJa ¢ paCTBOPEHHBIMH B HEH COMIAMH U Ta3aMu
MOXKET 00JIaZlaTh UHTCHCUBHOW KOPPO3UOHHOW aKTUBHOCTHIO MO OTHO-
IICHUIO K JKEJe3y W JAPYruM Merayuiam. [IpumMepoM MOXKeT CITyKHTb
okucieHue (pasbeaHne) METAUIMIECKAX MOBEPXHOCTEH ¢ 00pa3oBaHM-
€M pKaBYMHBI TOJT IEWCTBUEM KHCIOPO/Ia, PACTBOPEHHOTO B BOJIE.
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[lomzemHBIE BOIBI 00IAAFOT KOPPO3HOHHBIME CBOMCTBAMH TIPH COEP-
KaHUH B HUX TaKXKe arpeCCUBHOM YTIIEKMCIOTHI, MHHEPAbHBIX W OpTaHU-
YeCKHUX KHUCJIOT, COJIeW TSDKENBIX METAJIOB, CEPOBOJOPO/A, XJIOPUCTHIX U
HEKOTOPBIX APYyrux coneil. Msrkas Boga (C OOIIEH JKECTKOCTBIO MeHee
3,0 Mr-oxB/n) melCTBYeT 3HAYMTENBHO arpecCHBHEe, YeM kecTkas. Hau-
OoJbIIIEMY pa3bEAaHUI0 MOTYT IIOJBEPIaThCs METANTNIECKHE KOHCTPYK-
MU 0] BAUSHHEM CHIbHO KUCBIX (pH < 4,5) ¥ CHITBHO MIETOYHBIX BOJT
(pH > 9,0). Koppo3suu criocoOCTBYIOT MOBBIIICHHE TEMIIEPATYPhI TOI3eM-
HOU BOJIBI, YBEIIMUEHNE CKOPOCTH €€ IBM)KEHHSI, DJIEKTPHUYECKHIE TOKH.

Hcxonst 3 onleHKH KOPPO3UOHHOW aKTHBHOCTH BOJI TI0 OTHOIIIEHHIO K
HEKOTOPBIM MeTalllIaM BBIOMPAIOT MEPOIPHSTHS IO IMPEIO0TBPAIICHUIO
BO3MOKHOHW KOPPO3UH.

Knaccupuxanum noazemMubix Bod. [lonzeMHbie BOBI MOJpa3ens-
10T [1-3]: Mo xapakTepy WX HCIOIb30BAHUS U 110 YCIOBUSIM 3aJICTAHUS B
3eMHOi Kope (puc. 52). B uHCIO TEPBBIX BXOMAT XO3SMCTBEHHO-
MUTHEBBIE BOJBI, TEXHUYECKHE, MPOMBIIUICHHBIE, MUHEpAIbHEIE, Tep-
ManbHbIe. KO BTOPBIM OTHOCST BOJIBI: BEPXOBOJKH, TPYHTOBBIE, MEXKILIa-
CTOBBIE, TpEIIMHHBIC, KapCTOBBIE, BEYHOW MEp3JOTH. B WHKEHEpHO-
TEOJIOTHYECKUX IEJSX ITOJ3EMHBIE BOJBI IEIecO00pa3Ho KiacchuuIu-
POBAaTh MO THIPABINIECKOMY MPU3HAKY — O€3HAITOPHBIC U HATIOPHEIE.

Xoszaiicmeenno-numpegvle 600vt. 1lon3eMHbIE BOABI IIHUPOKO HC-
MOJIL3YIOT NIl XO3SHCTBEHHO-TIMTHEBBIX Meneil. [IpecHsie moa3eMHBIC
BOJIBI — JIYYIIUIl HCTOYHUK MUTHEBOTO BOJOCHAOKEHUS, IOATOMY UX HE
WCTIONB3YIOT M IPYTuX lened. [ myOuHa 3ameranusi IpecHbIX MOA3EM-
HBIX BOJl OT IOBEPXHOCTH 3€MIJIM OOBIYHO HE MPEBHIMAET HECKOIBKUX
JeCATKOB MeTpoB. OIHAKO HMMEIOTCS PalOHBI, TJE OHU 3ajJeraloT Ha
6onpimx rnyouHax (300 — 500 m u 6osnee). ICTOYHHKOM XO3SIHCTBEHHO-
MUTHEBOT'O BOJOCHAOKEHUS SIBIISIFOTCST TOJ3€MHBIC BOJBI 30HBI MHTCH-
CHUBHOTO BoJo0oOMeHa. COJIOHOBATHIC U COJICHBIE MOJI3EMHBIE BOJIBI AJIS
XO3SICTBEHHO-ITUTHEBOTO BOJOCHA0XKEHHUS HWCHOJB3YIOT IOCIE MX WC-
KYCCTBEHHOTO OIPECHEHHUS.
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Puc. 52. Kiraccuguxkanus moa3eMHbIX BOJ [0 YCIOBUSIM 3aJieTaHusl B 3eMHO#T Kope

Texnuueckue 60061 — 3TO BOJIbI, KOTOPHIE UCTIONB3YIOT B PA3IIMUHBIX
OTpacisiX TPOMBINUIEHHOCTH U CEJILCKOTO XO3sHcTBa. TpeboBaHHS K
[MOJI36MHBIM TEXHUYECKHUM BOJAM OTPAXKAIOT CIEUU(UKY TOI'O MJIH UHO-
T'0 BHJIA IPOU3BOJICTBA,

IIpomvrunennole 600bl CONEPKAT B PACTBOPE TOJIE3HBIC 3JIEMEHTHI
(6pom, Hox U ap.) B KOIMYECTBE, UMEIOIIEM MTPOMBIIIICHHOE 3HAYCHHUE.
OOBIYHO OHU 3aJierarloT B 30HE BeChbMa 3aMEJICHHOTO BOJI0OOOMEHA, MH-
Hepanu3aiiss ux Bbicokas (or 20 mo 600 r/m), coctaB XJIOpHAHO-
HaTpUEBHIHA, Temrieparypa Hepeako nocturaet 60 — 80 °C.

DKcIutyartanys MPOMBIIUICHHBIX BOJI C LENBI0 JOOBIYM HoJsia U OpoMa
peHTabeNbHa JINITH PU TIyOWHE 3aieranus BoI He Oojee 3 KM, ypOBHE
BoabI B ckBakuHe He HIKEe 200 M, o0beMe M3BIIeKaeMON BOABI B CYTKH
ne menee 200 M,

Munepansusie noo3zemnvle 6006l UMCIOT TIOBBIIICHHOE COMEPKAHUE
OHMOJIOTHUECKH aKTHBHBIX MHKPOKOMIIOHEHTOB, I'a30B, PaHMOAKTHBHBIX
9JIeMEHTOB | T. . OHU BBIXOJST HA MOBEPXHOCTh 3¢MJIM MCTOYHHKAMU
WA BCKPBIBAIOTCS OYPOBBIMH CKBAKHHAMU.

Tepmansvuvie noozemnusle 600vl MMeEOT Temmeparypy Oonee 37°C.
Onu 3aneraloT MOBCEMECTHO Ha TNTyOMHAaX OT HECKOJNBKHUX JECATKOB U
COTEH METpPOB (B TOPHO-CKJIAAYaThIX pailOHaX) 0 HECKOJIbKHX KHJIOMET-
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poB (Ha marpopmax). ITo TpemuHam TepMaibHbIC BObI YaCTO BBIXOIST
Ha TOBEPXHOCTh 3€MITH, 00pa3ysi TOpsiYMe MCTOYHHKH C TeMIIepaTypoi
1o 100°C (Kamuarka, KaBka3). 3amacel 5THX BOJ B 3€MHOMN KOpPE OUYEHb
OOJbIIIE ¥ WX AKTHBHO HCIOJNB3YIOT U TEIUIOMHUKAIUK TOPOIOB U
SHEPreTUYECKUX IeeH.

5.4. XapakTepucTHKA THUNOB MOA3eMHBIX BOJI

BerHSISI JacTh 3€MHOU KOPEBI B 3aBUCUMOCTHU OT CTCIICHU HACBIIICHHUA
BOHOﬁ IIOp T'PYHTOB ACIIUTCA I1a JABC 30HBI. BCPXHIOIO — adpali U HUXK-
HIOIO — HackimeHus. Ha puc. 52 ObUTO MOKa3aHo, Kak pacroiararoTcs
OCHOBHBIC ITOJI3€MHBIC BOJIbBI B 3€MJIC.

30na ajpayuu pacniorokKeHa MEXKAY MOBEPXHOCTHIO 3eMII U YPOB-
HEM TPYHTOBBIX BOJ. B 3TOM 30HE, HEMOCPEACTBEHHO CBSI3aHHOM C aTMO-
cepoit U TMOYBEHHBIM TOKPOBOM, HAOIIOJAeTCS MPOCAYMBAHHUE aTMO-
c(hepHBIX 0Ca/IKOB BIIyOB, B CTOPOHY 30HBI HackImeHus. [lopsl rpyHTOB
B 30HE adpallvy JIMIIb YACTUIHO 3aIlOJIHEHBI BOJOW, OCTaJIbHAS YaCTh MX
3aHATa BO3AYXOM. 30Ha adpalii UTPAET BAKHYIO POIb B (POPMHUPOBAHIH
MOJI3eMHBIX BoJ. HemocpencTBeHHO Hal TOBEPXHOCTHIO TIOJ3EMHBIX BOJ
pacronaraercs 30Ha MOBBIIIEHHOHN BIAXXHOCTH — KalMUIIpHAs Kaiima.

30na Hacvlugenus TPYHTOB PACIIONOXKEHA HUXKE YPOBHS TPYHTOBBIX
BOJ. B 3T0i1 30HE BCe MOPBI. TPEIIMHBI, KABEPHBI U IPYTHE MTyCTOTHI 3a-
MIOJIHEHBI TPAaBUTALIUOHHON BOAOH.

[Nom3emHbIe BOJBI B 30HE HACHIIICHUS IUPKYJIAPYIOT B BHIIE BEPXOBO-
JIOK, TPYHTOBBIX, apTE3HaHCKHUX, TPESIIMHHBIX ¥ BOJI BEYHON MEP3IIOTHL.

BepxoBoaku — 3T0 BpeMEHHBIE CKOIUICHUS IMMOA3EMHBIX IOl B 30HE
aspaiuu Haj BOJOYNOPOM. B meproibl OOMIIBHOTO CHETOTAsTHUS U J0XK-
Jiell BoJla BPEMEHHO 3aJIep)KUBAETCS M 00pa3yeT CBOJ0OOpPAa3HBIE BOJIO-
HOCHBIE TOPU30HTHL. B ocTanbpHOE BpeMs 3Ta BOJla UCHAPSETCs WK IPO-
CauMBaeTCs B HIDKENIEXKAIUE TPYHTOBBIE BOJBI WM BOJOBMEIIAEMbIC
CJIOM TPYHTOB. B 1emoM i BEPXOBOJOK CBOMCTBEHHO: BPEMEHHBIH,
yaie Ce30HHBIH XapakTep, HEOOJNbIIas IUIOM@AAb PaCIpPOCTPAHEHHS,
MaJiasi MOIITHOCTh ¥ O€3HATIOPHOCTb.

BepxoBonku TpeaCcTaBISIOT 3HAYMTENBHYI0 OMACHOCTh UL CTPOH-
TENBLCTBA. B mpesenax moa3eMHbIX YacTeil 3MaHui 1 cOOpy)eHu# (moa-
BaJIbl, KOTEIbHBIC U JP.), OHX MOTYT BBI3BATh HMX TMOJATOIUICHHE. €CITH
3apaHee He OBUIM TPEyCMOTPEHBI APEHUPOBAHHE WITA THIPOU3OIISIIHS.

[Ipu “HXEHEPHO-TEOIIOTHUYECKUX M3BICKAHHUAX B CyXO€ BpeMs Toja,
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BEpXOBOJIKa He Bceria oOHapyxuBaercs. [109ToMy ee MOsBICHUE IS
CTpOHUTENEI MOXKET OBITh HEOXKUIAHHBIM.

I'pyHTOBBIE BOABI. [ DYHTOBBIMH HA3BIBAIOT MOCTOSIHHBIC BO BpeMe-
HH U 3HAYUTEIIBHBIC 110 IUIOLIAN PACHPOCTPAHEHHSI TOPUZOHTHI MOI3EM-
HBIX BOJ, 3aJIeralollfe Ha MEepBOM OT IMOBEPXHOCTH Bojoymope. OHu
XapaKTePU3YIOTCH PAIOM Ipru3HakoB [1, 2]:

1. ImetoT cBOOOIHYIO TIOBEPXHOCTD, T. €. CBEPXY OT HEe MEePEKPHITHI
BOJIOYHOPHBIMH cJ0siMH. CBOOO/IHASI TOBEPXHOCTh TPYHTOBBIX BOJ Ha-
3bIBaeTCs 3epkanom (B paspese ypoBeHb). [lonoxeHne 3epkaia B Kakoii-
TO Mepe OTBeYaeT pesibey AaHHOW MECTHOCTH, MPHYEM 0 PSIy MpH-
YUH HEMOCTOSHHO. ['TyOuHa 3ajeranusi ypoBHs OT MOBEPXHOCTH — OT 1
1o 50 M u Gonee. Bogoymnop, Ha KOTOPOM JIKHUT BOJOHOCHBIH CIOi,
Ha3bIBAIOT JI0MCEeM, 3 PACCTOSIHUE OT BOJIOYIOpA J0 YPOBHS MOA3EMHBIX
BOJl — MOU{HOCHbIO BOJJOHOCHOTO ciios (puc. 53).

I'pyHTOBBIC BOJIBI MU CBOOOAHOW MOBEPXHOCTH Oe3HAnopHbI. MHO-
ra OHH TMPOSIBISIFOT MECTHBIH HAMop, CBS3aHHBINA C 3aJICTAaHUEM JIMH3BI
TJIMHEBI B ypOBHE 3epkaia (puc. 54).

@
e

Puc. 53. I'pyHTOBas Boga: Puc. 54. Cxema BO3HUKHOBEHWUSI
1 - yposenb rpyHroBoii Bojsl (I'TB); MECTHOI'O Haropa:
2 — MOIITHOCTb T'PYHTOBOH BOAEL; 1 — rpyHTOBAas BOAa; 2 — JIMH3A TJIUHBI,
3 — noxe (Bomoymnop) 3 — 3epkano (ypoBeHb) rPYHTOBOIl BOABI;

4 — Bopoymop; H — BeIcoTa Hanopa

2. [lutanne MoA3eMHBIX BOJ MPOUCXOIUT IJIAaBHBIM 00pa3oM 3a cueT
aTMOC(EPHBIX 0CaJIKOB M MOCTYIUICHHS BOJBI U3 MOBEPXHOCTHBIX BOJIO-
eMOB U pek. TeppuTopus, Ha KOTOPOH NPOUCXOTUT HMHUTAHHE, ITOYTH
COBIIA/IaeT C IUIOLIAJbI0 PACTIPOCTPAHEHUs! TPYHTOBBIX BOXA. ['pyHTOBas
BOJA OTKpBITA ISl IPOHUKHOBEHUS B HEE MIOBEPXHOCTHBIX BOJ, UTO MPH-
BOJUT K U3MEHEHHUIO €€ COCTaBa BO BPEMEHU M HEPEIKO K 3arpsA3HEHUIO
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Pa3INYHBIMU IPHMECIMH.
3. ['pyHTOBBIE BOJIBI HAXO/SATCS B HEMPEPHIBHOM JIBIXKCHUH U, KaK TIpa-
BUJIO, 00pa3yroT MOTOKH, KOTOPbIC HANPaBJICHbl B CTOPOHY OOIIETO YKIIO-
Ha BOJOYIOpa. B OT/IENBHBIX CiTydasx WX 3alieTaHue UMeeT PopMy TPpyH-
TOBBIX OacceiiHoB (puc. 55), T. €. BOJa HaXOIWTCS B HEMOIBIDKHOM CO-
CTOSIHUH. [ pyHTOBBIC TIOTOKHM HEPEIKO BBIXOMAT HAa MOBEPXHOCTH, 00pa3ys
POHUKY WITH CO371aBast JIOKAJIBbHYO 1O IUIOMA 1 3a00JI04CHHOCTD.

Puc. 55. ®op™meI 3aeranus rpyHTOBBIX BOJ!
1 — rpyHTOBBII OTOK; 2 — PYHTOBBI Oacceitt; 3 — BOIOYymoOpbI

4. Konu4ecTBo, Ka4eCcTBO M TTyOWHA 3ajeTaHusi TPYHTOBBIX BOJI 3a-
BUCAT OT T€OJIOTMYECKUX YCIOBUH MECTHOCTH M KIMMAaTHYECKUX (haKTo-
poB. 3epKaio IpyHTOBBIX BOJ B IIEJIOM NPHMEPHO KOMUPYET penbed
3eMHOI ITOBEPXHOCTH B TpeJIenax ux pacronoxenus. [lo crenenn mune-
payiM3anyy BOXBI NPEUMYIIECTBEHHO IIPECHBIE, PEKE COJIOHOBATHIE H
COJIEHBIE, COCTaB THAPOKApOOHATHO-KAIBIIMEBHIH, CyIb(QaTHBIA U CYJIb-
(haTHO-XJIOPUTHBIH.

I'pyHTOBBIE BOABI MMEIOT MPAKTHYECKH [TOBCEMECTHOE paclpocTpa-
HeHHe. B momagHoM pacipeaeneHuy TPyHTOBBIX BOJ UMEETCS ONpee-
JIEHHAs 30HAIBHOCTb.

B mpakTHke CTpOWTENbCTBA Halle BCEro MPUXOAUTCA BCTPEUaThCS
WMEHHO C TPYHTOBBIMHU BojiaMu. OHHU MPH MPOU3BOJICTBE CTPOUTEIHHBIX
paboT 3aMMBaOT KOTJIOBAHBI, TPAHIIEH, HE TMO3BOJISIIOT HOPMAaJbHO JKC-
IUTyaTHPOBATh 3IaHUS M COOPYKEHHS.

Kapmul nosepxnocmu zpynmoswix 600 (kapmot 2uopouszozunc). Jlins
BBISIBJICHHS XapaKTepa IMMOBEPXHOCTHU (3epKasia) TPYHTOBBIX BOJ COCTaB-
JISIFOT KapThl THapousoruic (puc. 56).
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Puc. 56. KapTa TUAPOru30rumc (CHJ'IOI_HHLIG JIMHUU — TOPU3OHTAIIN OTMETOK
TOBEPXHOCTHU 3eMJ'II/I; IIYHKTHUPHBIC JIMHUU — YPOBHHU IMOA3EMHBIX BO (FI/I,ZLPOI/I?,OFI/IHCI:I)

Tudpousozuncamu Ha3bpIBAIOT JUHUH, COCAMHUIOIINNE TOYKH C OJU-
HAKOBBIMH a0CONIOTHBIMH HWJIM OTHOCHUTEIBHBIMHA OTMETKaMH YpPOBHEH
TPYHTOBBIX BOA. DTH JIMHAM aHAJIOTUYHBI TOPU3OHTAIISM peibeda MecT-
HOCTH ¥ MOJA00HO UM OTpaKaroT penbed 3epkaia Boa. KapTel runpounso-
THIIC HCO6XOI[I/IMI>I IIpyu peIICHUU 3aJia4, CBA3aHHBIX C IPOCKTUPOBAHUEM
B0/103200pOB MOA3EMHBIX BOJI, 60pHO0I € MOATOINIEHUEM TEPPUTOPUH U
ap. [ns mocTpoeHHs KapThl THAPOU3OTHIIC 3aMEPSIOT YPOBHHU T'PYHTO-
BBIX BOJ B CKB&)XMHax. 3aMepbl ypOBHEH BOJABI JOJKHBI OBITH €AMHO-
BPECMCHHBIMU. AOCOIIIOTHBIE OTMETKH YPOBHA IOJA3CMHBIX BO/J hg B
CKBaKMHAX ONpPEJeNsoT o Gopmye:

ha = hn.3 - h,

rae h,; — abcomoTHas OTMETKa MOBEPXHOCTH 3eMid; h — riyOuHa 3anera-
HUSI TOJI3EMHBIX BOJI OT TOBEPXHOCTH 3eMiH, M. [loiydueHHbIe abCOMOT-
HBIE OTMETKHM HAIIUCBHIBAIOT HAll KAXIOW CKBAXKHMHON M 3aT€EM METOIOM
HUHTEPIONSAIMU CTPOAT THAPOU30THUIICHL. CeueHne THAPOU30THUIIC (YacTOTy
MX 3aJI0’KCHUS) BBIOUPAIOT B 3aBUCHMOCTH OT MAacITada KapThl M TYCTOTHI
pacmonoxenus Touek 3amepa ot 0,5 mo 10,0 m, game 0,5; 1,0 u 2,0 m.

C TOMOIIBI0 KapThl THAPOM3OTHUIIC (COBMEIEHHOM ¢ Tomorpaduue-
CKOW KapTOil) MOKHO BBISICHUTH HAMPABICHUEC M Y3HATh CKOPOCThH JBH-
JKCHHUS TPYHTOBOTO MOTOKA B JIFOOOH TOYKE, & TAKIKE MOXHO OMPEACTUTh
ryOuHYy 3aJeraHusi TPyHTOBBIX BOA (MO Pa3HOCTH OTMETOK FOPH30HTA-
JIel ¥ THIPOU30THIIC).

Kapra rumponsoruric mo3BoisieT YCTaHOBHTH XapaKTep CBS3H TPYyH-



TOBBIX BOJ[ C MOBEPXHOCTHBIMHU BojaMu (peKH, KaHaJbl, BOJOXPAHUIIHU-
1ma). DTH BOJBI MOTYT ITUTATh TPYHTOBBIE BOJbI WIIH, HA00OPOT, MOI3EM-
Has BOJA MOIOJIHSET 3TH BOJOEMBI. DTO HEOOXOIMMO 3HATH TPH OIpe-
JIEJIEHUH BOJIOTIPUTOKOB K BOI03a00paM.

Me:KIIacToBble MOA3eMHbIE BOIBI PACIIONAralOTCs B BOIOHOCHBIX
TOPH30HTAX MEXIy Bopoyrmopamu. OHHM ObIBAIOT HEHAIIOPHBIMH M Ha-
MOPHBIMH (apTE3MaHCKUMM).

Mesicnnacmosvle HenanopHvie 600bl BCTPEUYAIOTCS CPABHUTEIBHO
penko. OHHM CBSI3aHBI C TOPU30HTAJIBHO 3aJIETAOIIUMU BOJIOHOCHBIMU
CIIOSIMH, 3AIIOJHEHHBIMU BOJIOM MOJHOCTBIO WM YacTH4HO (puc. 57).

%2

Puc. 57. MexnnactoBas HEHallOpHas BOAA:
1 — rpyHTOBast BoJa; 2 — MepBbIi BOJOYIOP; 3 — MEXKILIACTOBAs BOJA;
4 — BTOpOIi BOAOYIIOP

Hanopuvie (apmesuanckue) 6006l CBSI3aHbBI C 3aJICTAaHUEM BOJOHOC-
HBIX CJIOCB B BHJIC CHHKJIMHAJICH wiau MoHOKmuHane# (puc. 58 m 59).
[Tnomane pacnpoCTpaHEHUsT HAMTOPHBIX BOJOHOCHBIX TOPU30HTOB HA3bI-
BAaIOT APMeE3UaAHCKUM 0acceiinom.

OTnebHBIC YaCTH BOJOHOCHBIX CJIOEB 3aJIEral0T Ha Pa3jIMYHBIX BbI-
COTHBIX OTMETKAaX, YTO M CO3JacT HAamop MOJ3eMHBIX BoJ. HamopHbix
MOJI3EMHBIX TOPU30HTOB MOXKET OBITh HECKOJIbKO. Kak/Iplii U3 HUX UMeeT
00J1aCTh MUTAHUS TaM, TJ¢ BOJOHOCHBIC CIIOM BBIXOJSAT HA TIOBEPXHOCTh
Y UMEIOT BBICOKHE OTMETKU. O0JIaCTh MUTAHMUS, KaK MIPABUJIO, HE COBIIA-
JIaeT C IUIOIIAABI0 PACIIPOCTPAHEHHSI MEKIIACTOBBIX BOJI.

HanopHocTh BOJ XapakTepu3yeTcs Mbe30METPHUSCKHM ypOBHEM. BEI-
COTHOE TIOJIOKCHUE YPOBHSI CBSA3aHO C XapaKTEPOM 3ajeTaHusi BOJIOHOC-
HBIX cJ0eB. OH MOXET OBITh BBIIIEC MOBEPXHOCTH 3EMJIA WK HHUXKE €€.
B nepBom ciyyae BbIxo/s uepe3 OypoBbIe CKBAKUHBI, BOAa (DOHTAaHHUPYET,
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BO BTOPOM — IMOAHMUMAETCS JIMIIb A0 ITbE3OMETPHUYICCKOTO YPOBH.

Puc. 58. Apre3unanckas Bojja IpH MOHOKJIMHAIFHOM 3aJICTaHUH CIIOEB!
1 — BoJOyTOpBI; 2 — BOMOHOCHBIN CIIOH; 3 — 00JIaCTh IIUTAHUS BOIOH;
4 — GypoBasi CKBa)KHHA; 5 — Ibe30METPHIECKHH YpoBeHb; H — BrICOTa Hanopa

Puc. 59. ApresunaHckuii 6acceilH Ipy CHHKINHAIEHOM 3aJIeTaHuH CIIOEB!
1 — Bogoymop; 2 — BOJOHOCHBIH ¢10if; 3 — OypOoBbIe CKBaXXUHBI; 4 — 00J1aCTh MUTAHUS
BOJIOM; 5 — mbe3oMeTpuuecKkuii ypoBeHb, H — BricoTa Hanopa

I'eonornueckue CTPYKTYpHl CHHKIMHAJIBHOTO THIIA, COJAEpIKaIlye
OJIMH WJIM HECKOJIbKO HAMOpPHBIX BOJOHOCHBIX TOPU30HTOB M 3aHHMAIO-
IIMe 3HAYUTEIbHBIC TUIOMAAH (0 HECKOIBKUX COTEH ThICSY KBaJAPATHBIX
KAJIOMETPOB), HA3bIBAIOT apme3uanckumu oacceitnamu. IIpu MOHOKIIH-
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HaJIbHOM 3aJICTAaHUH CIIOEB 00Pa3yeTCs apme3uancKuii CKiou.

I[Tpu ucronap30BaHUH apTE3NAHCKUX BOJI ISl BOJOCHA0KEHUSI Han0o-
Jee MEepCIeKTUBHBIM CYMTACTCSI CaMbli BEPXHHMH HAIOPHBIH T'OPU30HT,
re OObIYHO 3aJIeraroT ClIabOMUHEpaNIn30BaHHbIE (IpecHbIC) BOABI. XH-
MHUYECKHH COCTaB M MHHEPAIM3ALUs apTe3MaHCKUX BOJ HU3MEHSIOTCS C
riryOUHOM.

Kapmui nvezomempuueckoii nosepxnocmu nanopuwvix 600 (Kapmol
2uopousonves). JIMHUY, COCTUHSIOIINE TOYKUA C OJMHAKOBBIMH OTMET-
KaMHU TIbe€30METPHYECKOT0 YpPOBHS, HA3bIBAIOT cudpouzonvezamu (Wi
noezocuncamu). C MOMOIIBIO KapThl TMAPOM30IIBE3 PELIAIOT PSI MpaK-
THYECKHX 3a71a4, CBSI3aHHBIX C HCIIOJIH30BAaHWEM aPTE3MAHCKHUX BOJ JUIS
BOJIOCHAOKEHUSI, C OpraHU3aliel 3alUThl OT HUX IIPU BCKPBITHU CTPOH-
TENBPHBIMU KOTJIOBaHaMH KPOBIIM HAropHoro riacra u 1. 1. [lo xapte
THAPOU30IIBE3 U3YYarOT YCIOBHS (OPMHUPOBAHHUS IIOTOKOB apTE3UAHCKUX
BOJI, ONIPEACISAIOT HANpPaBJICHUE UX JBIDKCHUS, BBIICISIOT YYaCTKH BO3-
MO’KHOTO CaMOMW3JIMSHHSA, YCTaHABIMBAIOT THAPABINYECKYIO CBS3b Ha-
HOPHBIX BOJ] C pEKaMH U JIp.

5.5. /IBM:keHHEe MOA3€MHBIX BOJ

3akoHbl ABWkeHMA. [loa3emMHBIE BOJIBI MOTYT MEPEIBUIaThCS B
TpyHTax MyTeM WHQUWIbTpauuu U (uibrpanuu. MHOUIBTpanus BOABI
MIPOUCXOAUT B MOpPAxX € UX YACTUYHBIM 3aIIOJHEHHEM BO3IyXOM WJIH BO-
JIHBIMU TIapaMu B 30He a’panuu. PUiabTpalus B BUIE JBHKYLIETOCS
MOTOKA MPOUCXOIUT MPH MOJHOM 3aIl0JHEHUH T10P BOAOH.

JIBU)KEHHE TPYHTOBOT'O MOTOKA B BOJOHOCHBIX CJOSIX (TalleuHHKe, mec-
Ke, CYIeCH, CYINIMHKE) MMEeT NApalieNbHO-CIPYUdamylil Ui 1aMuHap-
HbIU Xapakmep W IOTUMHseTCs 3akoHy Jlapcu. B kpynHbIX mycroTax mpo-
UCXOJHUT BUXPEBOE WU mypoyienmHuoe 0guiceHue BOIbI, HO 3TO HAOII0-
JIaeTCsl CPaBHUTENBHO peAKo. JIBIKEHHE IMOJ3E€MHBIX BOJ MOXET OBITh
VCMAaHOBUBUUMCSL U HEYCMAHOBUSUUMCS, HANOPHBIM U OE3HANOPHBIM.

[Ipu ycmanosuswemcs NBUKEHUU BCE BIEMEHTH! (DHIBTPALOHHOIO
noToka (CKOpOCTb, Pacxo/i, HaIpaBJICHUE U JP.) HE U3MEHSIOTCS BO Bpe-
MeHH 100 NMpeHeOPEKUTENBHO MaJbI.

OUIBTPALUOHHBIN IOTOK HA3bIBAETCS HEYCIMAHOBUSUUMCS, ECIIH OC-
HOBHBIE €0 3JEMEHTHI U3MEHSIOTCS OT KOOPJIMWHAT MpPOCTPaHCTBA U OT
BpemeHU. HeycraHoBHBIIIEeCsS TBUKEHHE TTOTOKA MPOUCXOIUT MMOA Jeii-
CTBUEM DA3JIMYHBIX €CTECTBCHHBIX M MCKYCCTBEHHBIX (paKTOPOB (HEepas-
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HOMepHass MHOWIBTPAIUS aTMOCPEPHBIX OCAJKOB, OTKAa4yKa BOIBI U3
CKBa)KHHBI, COPOC CTOYHBIX BOJI Ha MOJIS (PUIIBTPALIMH U T. 11.).

HeHanopHbie IPYHTOBbIE BOIbI HMEIOT BOJOYIIOP CHHU3Y U CBOOOI-
HYIO TIOBEPXHOCTb CBEPXY. Takue BOJBI NEPEIABUTAIOTCS OT 00JIee BBICO-
KHX MecT K Hu3KkuM (puc. 60).

I Y 7 A

Puc. 60. Cxema 6e3HanopHO! (UIBTPALIUH TPYHTOBOM BOJBI

Paznocts HamopoB AH = H; — H, B ceuenusx 1 u |l oOycnosnuBaer
JIBIDKEHHE BOJBI B HampasieHun ceuenus |l. CkopocTh JBMKEHUS BO-
HOTO MMOTOKA 3aBHCHUT OT pa3HoCTH Hamopa (uem Gonbiie AH, Tem 601b-
1€ CKOPOCTH) U [UIMHBI Iy TH (QUIbTparuH |.

OtHoteHre pasHoctu Hamopa AH x amune mytd dunbTpanmu | Ha-
3BIBAIOT 2uUopasiudeckum ykionom (euopasnuueckum zpaduenmom) 1
=AH /.

CoBpeMeHHasi TeOpus IBM)KEHHUS MOA3EMHBIX BOJ OazupyeTcs Ha 3a-
koHe Mapcu:

Q = KpAddH/l = kAl
rae Q — pacxo/ BOAbI MM KOJMYECTBO (DMIIBTPYIOIICHCS BOJBI B CIUHU-
1Ly BpeMeHH, M /CyT; K, — xoopdumment pumbtpanun, m/cyT; A — WI0-
111a1b TTOMEPEYHOr0 CEYeHNs TIOTOKa Boibl, M°; AH — pa3HOCT HAMIOPOB, M;
| — minHA Ty TH QUABTPALINH, M.

Ckopocmy punvmpavyuu vV = Q/A umn v = K,/l. CkopocTs IBIKEHHSA
BOJIBI (UIIbTpaIMu) U3MepseTcs B M/cyT wiu cm/c. DTi HopMyIibl Tpe-
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OyIOT YTOUHEHHS B CBS3U C TE€M, YTO B HHUX BXOIHUT BelnW4MHA A, OTpa-
JKaroIasi Bce cedeHue QUIbTPYIOLICHCS BOIBI, @ BOJA TEUET JHIIb Yepes3
4acTh CEYEHHUs, paBHYIO muIomaau nop. [loatomy BenuuuHa V sSBIsSETCS
Kaxyuieics. J[eHCTBUTENbHY CKOPOCTh BOJBI V, ONPEACIISAIOT C y4ETOM
MIOPUCTOCTH IPYHTA:

vV, = Q/An,

]I B — IOPUCTOCTD, BEIPAKCHHAS B IOJISAX CANHHIIBI.

dopmyIia CKOPOCTH BOJBI B 3TOM BHUJIE NMPABOMEPHA JIHIIb JJIS T1EC-
KOB M KPYITHOOOJOMOYHBIX TPYHTOB. B INIMHUCTBIX IPYHTaX 4acTh MOp
3aKpbiTa M BOJA MEPEIBUTACTCS TOJIBKO Yepe3 OTKPBITHIC MTOPHI, TOITOMY
B ()OpMyJTy BBOJSIT TaK Ha3bIBACMYH0 aKTHBHYIO MMOPHCTOCTH, T. €. C yde-
TOM TIOp, Yepe3 KOTOpble MpoxoauT Bojaa. CienyeT MOMHHTH, YTO [IBH-
YKEHHEe BOJIbI B TPYHTaX MPOHCXOIUT OOBIYHO C pa3HOW CKOPOCTHIO, I0-
ITOMY TPH PACCMOTPEHUH BOMPOCA O JBH)KCHUU BOJIbI B TAHHOM TPYHTE
MOYKHO TOBOPHTB JIMIIL 00 €€ CPeIHEl CKOPOCTH IBHIKCHUSL.

Mcrounukn. MecTa eCTECTBEHHBIX BBIXOJ0B BOJBI HA JTHEBHYIO I10-
BEPXHOCTh HA3bIBAIOTCS ucmoyHuxkamu (Kiarouyamu, poanukamu). [Tpu
NpPOPE3aHHK TPYHTOBOM BOJIBI SPO3UOHHOHN CEThIO BO3HUKAIOT HUCXO0Os-
Wue MCTOYHUKH, KOTOPbIE 10 CBOEMY XapakTepy OBIBAIOT cocpedomo-
YenHble, BEIXOIALINE IOTOKOM B OTHOM MECTE, ¥ paccpedonoyennsle C
NpOCayMBaHUEM BOJbl Ha CKJIOHE OBpara WJIM PEYHOW IOJIMHBI uyepe3
cllol TaMHKCTOroO rpyHra. Ilocie pacqucTKH 3TOTO CIIOSt HCTOYHHUK MO-
KET CTaTh COCPEIOTOUCHHBIM. IHTEHCHBHOCTD BBIXO/Ia BOJBI B CIHHHILY
BpPEMEHH OIICHUBAETCSl debumom ucmounuxa (nlc uwmu m/cyrt)., Uctou-
HHK, BBIXOJ BOJ KOTOPOTO YJIYYILICH YEJIOBEKOM, Ha3bIBACTCS KANMUPO-
éannvim. HaropHble BOJBI MOTYT JaBaTh gponmanupyrouwgue (60cxo0s-
uiue) NCTOUHHUKH.

®opma JABHKEHHS] NMOTOKOB IPYHTOBBIX BoA. Ha cTpouTenbHBIX
WM XO3SCTBEHHBIX IUIOLIAKAX MPU PEIICHHH MPAKTHYECKUX 3a/1a4 MO
BOJIOCHA0)KEHHIO WITH YCTPOMCTBY JpeHaXkei MoYTH Beeraa HeoOX0uMO
3HATh HAIpaBJICHHUE JABMKCHUs IIOTOKOB BOJBI. [ PyHTOBBIC BOJBI COBEP-
IIAIOT CJIOXKHBIC JIBU)KCHUSI B 3aBUCUMOCTH OT MECTHBIX I'€OJOTHYECKUX
ycIoBuii, penbea MECTHOCTH M APYrux (akTopoB. PasznuyaroT moToku
niockue, paouanshule (cxoosawuecs u pacxoosauuecs) i KPUGOIUHeEUHble
(puc. 61).
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16
15

Puc. 61. ®opMBI TOTOKOB TPYHTOBBIX BOJI:
a — TIOCKUii; 6 — pauabHbBII PACXOASAIINNCS; B — PaHaIbHbIA CXOSAIIUICS;
I' — KPUBOJIMHEHHBIN

ITpu ompexneneHny HanpaBJIeHHs MTOTOKOB YCTAHOBJICHHOE HaIpaBlie-
HHE MOKET OBITh CIIPABEIIMBO JIUIIB ISl CPABHUTEIBHO OIPaHUYCHHON
tepputopun (ydactka). Hmwke npuBomstces [2] HekoTopbie criocoObl Ofl-
peIeeHNUsI HAMIPABJICHHS IBU)KEHUS TPYHTOBBIX BOJI.

[lo xapTe THAPOW3OTHIIC HAIpaBIEHHWE TMOTOKA yCTaHABIMBACTCS MO
BBICOTHBIM OTMETKaM ruapou3orurc (cM. puc. 61). bonee Tounbie TaHHbIC
IUTSL OT/ICNBHOTO YYacTKa IMOJTYyYaroT METO/IOM TpeX cKBakuH. bepyt oT-
METKH YPOBHEH BOJIbI TPEX CKBA)KHH, PACHOJIO)KECHHBIX Ha BEPIIMHAX PaB-
HOCTOPOHHETO TpeyroyibHuKa, Harpumep, 128, 130 u 125 m (puc. 62).

Puc. 62. Onpexnenenue HanpaBIeHUs IOTOKA TPYHTOBOH BOABI IO TPEM CKBAKHHAM

Mesxty HanOompIIel 1 HauMeHbIei otMeTko, T.e. 130 u 125 m my-
TeM JIMHEHHOW MHTEPIOJSINY HaXOAAT TOYKY ¢ OTMETKOH BOJbI 128 M.
JIBe OIMHAKOBbIE OTMETKH COCAMHSIOT JuHHeH. Ha 3Ty nuHHIO ¢ Hau-
OobIIel OTMETKM OITyCKAIOT NEPICHIUKYJISP, KOTOPBIA M yKa3bIBaeT
HarnpaBJIeHHE IMOTOKa BOABL. MOKHO Takke MCIOIb30BaTh METOJ KpacH-
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teneit (wau coneit). s 3TOr0 HEOOXOANMO MMETh HECKOIBKO CKBAyKHUH.
B 1ieHTpanbHyo (OMBITHYIO) CKBAXXHHY BBOMASAT CHJIBHBIA OpraHUYeCKUi
Kpacurelnb (HarmpuMep, METHIICHOBBIN TOIy00H, eI09HO-(DITI00pecieHH
U T.J.), TOSBJICHHE KOTOPOTO B OJHON M3 HAOJIIOJATENBHBIX CKBAXKHUH
YKa3bIBaeT HAIIPaBIIEHHUE MTOTOKA BOJIBL.

MeskniiacToBble Moa3eMHbIe BOABI. [ paHNIIaMH TaKUX TIOTOKOB CITy-
JKaT HIDKHAN W BEpXHHUNA BOAOYIop. HarmopHble TOTOKH XapaKTepu3yIOTCs
TIOJTHBIM 3aIIOTHEHHWEM TIOTIEPEYHOTO CEUSHUST BOJIOTPOHUIIAEMOTO IIIacTa
BOJIOW, UMEETCS MMbe30METPUIECKUI YPOBEHb, JABIKEHUE BOABI TPOUCXO-
JIIT KakK IOJT IEMCTBIUEM TPAaBUTAIINH, TaK U 32 CUET YIPYTHUX CBOMCTB BO-
JIBI 1 BOJIOBMEMIAIOIINX TPYHTOB, PEXXUM (PHIBTPALINHN — YIPYTHA.

Hamopro-0e3HanmopHbIe TIOTOKH 00pa3yloTCsl TIPU OTKAaYKe BOABI U3
CKBKUH, €CIIM The30METPHUYECKUI YPOBEHb OIYCKAETCS HIKE KPOBIIH
HAINOPHOTO BOJIOHOCHOTO CJIOSI.

@OuiabTpalMOHHBbIE MOKAa3aTeJu TpPYHTOB. OIHUM W3 OCHOBHBIX
(UITBTPAIMOHHBIX NTAPAMETPOB SBISETCA K0I(hpuuuenm gunvmpayuu.

Kak crnemyer W3 OCHOBHOTO 3aKOHA JBYDKEHHS TOJ3EMHBIX BOJ, KO-
sddunmnent dunbrpanuu Ky — 370 CKOPOCTh (UIBTPALMU IPH HANOP-
HoM rpaauente | = 1. KosdduumeHT GunbTpanny rpyHTOB ONpPEaeIseT-
cs1 pasmepamu 1 (hOpMOii TIOp, CBOMCTBaMHU BOBI (BI3KOCTb, TNTOTHOCTE),
MUHEPaJbHBIM COCTaBOM T'PYHTOB, CTETICHBIO 3aCOJICHHOCTH M JIp. Bsi3-
KOCTb BOJIBI, B CBOIO OYepe/lb, 3aBHCUT OT TEMIIEPATyphl, TOATOMY HEpea-
KO BBOJWTCS TOIMpaBOYHbIA Temmeparypubiii koapdurment (0,7 — 0,03)
ISt IPUBEICHUSE K equHOi Temmeparype 10°C.

Memoovt onpeodenenun. IlpuOmmxeHHas orieHka Kkoddduimenra
¢buabT-parpn Bo3MoskHa [1-2] mo TabauyHBIM JaHHEIM (Tabi. 8).

Tabnuma 8
Koaddpunment
XapaKkTepHCTHKa ITOPO ¢bunpTpanuy,
m/cyT
1 2

OdeHb XOPOILO NPOHULAEMBIE TAJIEUHUKH C KPYITHBIM 100 - 1000
MIECKOM, CHJIBHO 3aKapCTOBAHHBIC M CHIIBHO TPEIMHOBA- u Ooiee
TBIE TIOPOJIBI

Xopo1o MpoHHUIIaeMble TaJeYHUKH U TPaBHUH, YaCTHYHO 100-10
C MEJIKUM TIECKOM, KPYITHBIH NIECOK, YHCThIH CpeTHUH TIe-
COK, 3aKapCTOBaHHBIC, TPEIIMHOBATHIC U IPYTHE MOPOJIBI
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Oxonuanue Tabm. 8

1 2
[IponuItaemMple TaJIeUHUKH U TPaBHiA, 3aCOJICHHBIC MEJIKIM 10-1
IIE€CKOM U 4YaCTUYHO FHHHOﬁ, CpE€AHUE TMECKU U MEJIKUE,
cnab03aKkapCTOBaHHbIC, MAJIOTPEIITHOBATEIC U IPYTUE TIOPO-

TIBI 1-0,1
CrnabonpoHuIIaeMble TOHKO3EPHHUCTHIE TIECKH, CYIIECH,

C1ab0TPELIMHOBATHIC TOPOIBI 0,1-0,001
Becpma crabornpoHHIIaeMble CyTITMHKH <0,001

IlouTtn HECMIPOHUIIACMBIC T'JIMHBI, TIIIOTHBIC MEPIeJIn U
APYTU€ MOHOJIMTHBIC CKaJIBHBIE ITOPOJIBI

Bonee obocHoBaHHbIE 3HA4YeHUS KO3 HUIKEHTa QUIBTPAUH Ial0T
pacyemnvle, 1ab0pamophvlie U noegvle MeToAbl. [lepBble UCIONB3YIOT
MIPEUMYIIECTBEHHO JUIsl MECKOB U I'paBEIMCTHIX Mopoa. PacueTrHble me-
TOJBI SIBJISIFOTCS] IPUOMKEHHBIMU U PEKOMEHAYIOTCSI JIUIIb Ha ITePBOHA-
YanbHBIX CTaausX wuccienoBaHusa. OHHU  CBSA3BIBAlOT KodpduIUEHT
(GUIbTpaMK TPyHTa C €r0 TPaHyJIOMETPUYECKUM COCTaBOM, MOPHCTO-
CTBIO, CTENICHbIO OHOPOAHOCTH U T, 1.

Jlabopamopnvie METOBI OCHOBAHBI Ha W3yYEHHH CKOPOCTU JIBHKE-
HUS BOJIBI yepe3 oOpasel rpyHTa MpH pa3InUHBIX TPajUeHTax Hamopa.
Bce mpubops! 1u1s 3THX Leneil MOryT OBITh TOApa3/IeiIeHbl Ha JIBA THIIA!
C TIOCTOSSHHOM HAIlOpOM U C IIEPEMEHHBIM.

[Tpubopbl ¢ MoAeNHPOBAaHMEM MOCTOSHCTBA HANIOPHOTO TPaHeHTa,
T.e. ycTaHoBuBIIerocs nsrkenus (mpudopsr Tuma, Tuma-KameHckoro,
tpy6ka koHcTpykuuu CIIEII'EO), mpuMEeHUMBI B OCHOBHOM [UIsi TPYH-
TOB C BBICOKOW BOJIOIIPOHMIIAEMOCTBIO, HApuUMep Juisd MeckoB. IpuHiun
paboThl MpUOOPOB clienytomui. B mumHaAprieckuit cocy ¢ AByMsi GOKO-
BeIMU Tibe3oMeTpamu [1; u I, momemaror ucnbiTyeMslit rpyHT (puc. 63).
Uepes Hero GUABTPYIOT BOLY MO HAMOPOM. 3HAs TUIOMIAb MOMEPEYHO-
ro ceueHus nuiauHapa A, Hanopubiii rpagueHt (I = AH/L) u u3mepus
pacxon npodmIbTpoBaBIeiics Boapl Q, HaxomAT KOdDPUITHUEHT UITHT-
paruu o hopmyiie

Q=K,14; K;=QlAl =QL/A(h;-h)),

rae hl n h2 — IOKA3aHUA IIbE30METPOB, L - PaCCTOAHUEC MCKAY TOUKAMU
X ITpUCOCANHCHUS.
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2 Bona

AH

BOUROU0

==

Puc. 63. Cxema npubopa st onpeneneHus kodpduunenrta GUIbTpaLuU B IeCKe

JI1st CYTIIMHKOB U CyIiecei mpuMeHstoT mpruoops! Tuma IIBIT (puc. 64),
HO3BOJISIONIME onpelensaTs Ky oO0pas3loB ¢ HapyLUIEHHOH U HEHapyIleH-
HOU cTpyKTypoH. sl IIMHUCTBIX TPYHTOB HanOoJIbIIee 3HAUCHUE UMe-
er onpenenenue Ky B o0pasiax ¢ HEeHapyIIeHHOH CTPYKTYpOH, 003KaThIX
Harpy3Ko, MpUXOAIIeHcs Ha OCHOBAHMS 30aHUM U COOPY KEHHH.

‘Bona

<7

T = —— U
|

Puc. 64. Cxema npubopa ans onpezenenus Ky B cynecsax u cyriMHKax
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Ilonegvle MemoObi TIO3BOJAIOT HaWOOJee JTOCTOBEPHO OIPEAETHUThH
K03 PUIMEHT GUIBTPAIINN B YCIOBUAX €CTECTBEHHOTO 3aJIeTaHUs TPYH-
TOB W NUPKYJSAIUU MOIB3EMHBIX BOJA. BMmecTe ¢ TeM TojeBble METOIIBI
OoJiee TPyAOSMKHE B IOPOTHE B CPAaBHEHUH C JIAOOPAaTOPHBIMH.

Koaddumment ¢uibTpariun BOTOHOCHBIX TPYHTOB ONPEICIIIOT C
ITOMOIIBIO OTKA4eK BOJBI U3 CKBAXKHH, a B CIIydae HEBOJOHOCHBIX TPyH-
TOB — METOZIOM HaJIMBA BOJBI B IyP(BI 1 HATHETAHNEM BOJIBI B CKBAXKH-
HBI. 71 THAPOTEOTIOTHYIECKUX PAcUeTOB B YCIOBHSX YCTaHOBHBIIEHCS
(hUIBTpaMH TOCTATOYHO UMETh JaHHBIC 0 KO3 PHUITHEHTE (IITBTPAITHH.

Pacxoaq miockoro rpyHTOBOro mOTOKAa. TUNWYHBIM HPUMEPOM
NJ10CK020 TIOTOKA MOXKET CITY)KHUTh JBM)KEHUE TIOJ3EMHBIX BOJ] K TpaHIIIe-
SIM, IOTOJBHSIM M JAPYTUM TOPH3OHTAIBHBIM BhIpaboTkam. [Imockwii mo-
TOK MOYKET OBITh TPYHTOBBIM (OE€3HAMIOPHBIM) M MEPEMEIIATHCS B OHO-
POIHBIX ¥ HEOJHOPOJHBIX IIACTAX, P TOPU3OHTAIBHBIX M HAKIOHHBIX
BOJOYJIOpax.

B ocHOBY ompeziesieHust pacxo/ia IPyHTOBOTO (O€3HAIOPHOT0) MTOTOKA
Ha €JMHHILY €ro IMUPHHBI B OMHOPOIHBIX TpyHTaxX (prc. 65) Ha paccMar-
puBaeMoM ydacTke oT cederus | mo cedenus |l monoxen 3akoH QUIBT-
pauuu Jlapcu.

a 6
) / I ) f 17
v/ 7 v 0 177 7 .
—— W B ~ Wy
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H, —
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2| {éé z
=
| ]
(/22 . v £
il - 0 0

Puc. 65. Cxema 151 pacuera II0CKOTo IIOTOKA IPYHTOBBIX BOJ[ C TOPU30HTAJIBHBIM (@)
U HaKJIOHHBIM (6) BOOyMOpaMu

[Ipu nBUMXEHUH TIOA3EMHBIX BOJ B HEOAHOPOIHBIX BOJOHOCHBIX Ilia-
CTax, T. €. COCTOSIIIMX M3 psiAa CIOEB C Pa3IMYHON BOAOIPOHHUIIAEMO-
CTBIO, Ul OMpeJeNieHus pacxofa IMOTOKAa IOA3EMHBIX BOJ BBOIMTCS
cpennuii koadduuuent punprpanun miacra Ky .
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IIpuTOK IPYHTOBBIX BOJ K BOJ03a0OPHBLIM COOpY:KeHUSIM. Bodo-
3a60pbl — ITO COOPYKEHHUS, C TIOMOIIBI0 KOTOPBIX MPOUCXOTUT 3aXBaT
(3abop) moa3eMHBIX BOA JUIS BOJAOCHAOKEHHMS, OTBOJ MX C TEPPUTOPHIt
CTPOUTEIHCTBA WJIM TPOCTO B IEJISX MOHIKCHHSI YPOBHEH TPYHTOBBIX
Boj. CyIecTBYIOT BEPTHKAIBHBIC, TOPU3OHTAIBHBIC M JyYEBHIC THITHI
MTOA3EMHBIX BOJ03a00PHBIX COOPYKEHHH.

K sepmuxansnbiv Bomo3zabopam 0THOCAT OypOBbIe CKBRKUHBI U IIAX-
TOBBIE KOJIOAIBI, K 2OPU3OHMANbHbIM — TPAHIIEH, TaJlepeH, ITOIbHH, K
JIyuesbiM — BOJTOCOOPHBIC KOJIOIIBI ¢ BOJOIPHEMHBIMA JTydaMU-(DUITHT-
pamu. Tum coopykeHus ajisg 3a00pa TOJ3EMHON BOJBI BBIOMPAIOT Ha
OCHOBE TEXHHKO-IKOHOMUYECKOTO pacdeTa, UCXOsS U3 TIIyOMHBI 3ajera-
HUSl BOJOHOCHOTO CJIOS, €r0 MOITHOCTH, JINTOJIOTHYECKOTO COCTaBa BO-
JIOHOCHBIX CJIOEB 1 HAMEYaeMOH MTPON3BOAUTEIHLHOCTH BOZ03a00pa.

Bomo3abopsr 3 0HON CKBKHHBI WM KOJIOAIA HA3bIBAIOT OJMHOY-
HBEIMH, a U3 HECKOJIbKUX — TpymmoBEIMU. Korma oHHU BCKPBIBAIOT BOJO-
HOCHBIA TOPU30HT Ha TMOJIHYIO €r0 MOITHOCTB, TO SIBJISIOTCS COBEPIICH-
HBIMH, a Ha HETMOJHYIO — HECOBEPIIICHHBIMU,

OTBOJ TPYHTOBBIX BOJ CO CTPOUTEIHHBIX IUIONMIAI0K WM CHIDKCHHE
WX YPOBHEU MOXKET MPOU3BOANTHCS BPEMEHHO Ha IEPUO]T IIPOU3BOICTBA
CTPOUTENHHBIX PabOT WIIM MPAKTHUECKHA HA BECh MEPUOM IKCILTyaTaIluu
ob6bekTa. BpeMeHHbI# O0TBOX BOMABI (MIIM CHUKEHWE YPOBHS) HA3BIBAIOT
CTPOUTENHHBIM BOJ103200POM, a BO BTOPOM CIIy4yae — ApeHaKaMH.

Jlynpeccuonnsie éoponku. 1lpn oTKadke BOJBI BCIEICTBUE TPEHHS
BOJBI O YAaCTHIBI TPYHTa MPOUCXOJUT BOPOHKOOOPa3HOE MOHWKECHHE
ypoBHs. BopoHka genpeccun uMeeT B Tu1aHe GopMy, OIH3KYIO K KPYTy.
B BepTHKampHOM pa3pe3e BOPOHKA OTPaHWYMBACTCS KPUBOIHHEHHBIMU
TWHHAMHE ferpeccun (puc. 66).

A A

| Puc. 66. JlenpeccHOHHast BOPOHKA:

1 — Touka OTKAa4KH; 2 — HOPMAIBHBII
YPOBEHb; S — MOHIKEHHE YPOBHS B
LIEHTpe BOPOHKH; R = paguyc BOpOH-
K{

2
AN, 411

Papuyc nempeccMOHHON BOPOHKH HAa3bIBAIOT paoduycom emuanus R.
3HaueHne R 1 KpyTH3HA KpUBBIX OETIPECCUil 3aBUCSIT OT BOJONPOHHILIAE-
MOCTH TPYHTOB. XOPOILO BOIOIPOHHUIIAEMbIEC IPaBUi M MIECOK UMEIOT LIH-
POKHE BOPOHKH C OOJBIIMM PaJilyCOM BIHUSHHUS, Y C71a00 BOJIOIPOHUIIAE-
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MBIX CYTJIMHKOB 0oOJiee y3KHe BOPOHKH ¢ HeOOJIBIINM 3HaueHUEM R.

Bennunnaa R BXoAMT BO MHOTHE pacdeTHbBIE (POPMYIIBI IPU MPOSKTH-
POBaHUH BOA03a00POB CTPOUTEIBHBIX WM APEHAXHBIX COOpykeHHul. Eé
3HAUCHUE MOXHO omnpenesisiTh: 1) no gopmynam, 2) OypeHneM CKBaXKMH
u 3) Mo aHaJIoOru ¢ ACHCTBYIOUIMMH Bomo3abopamu. M3 dopmyn uc-
nosb3ytoT pacuet Kycakuna (17151 HEHAIIOpHO# BOIbI).

Bypenmne ckBaxvH maeT TouHbIe 3HadeHHS R, HO 3TO pabora Tpymo-
emkas (puc. 67) OpueHTrpoBOUHBIE 3HaueHHUS R na kaxcovie 10 m no-
HusceHus 600wl puBeaeHBI B Ta0I. 9 [2], a nenpeccnoHHbIE BOPOHKHU B
Pa3HBIX TPYHTaX — Ha puc. 68.

Tabauma 9
I'pyHTHI Pagunyc BnusiHus R, M
MenKo3epHUCTHIE TIECKU 50 -100
Cpemaue ecku 100 - 200
Kpymasie mecku 200 - 400
OdeHb KPYIHbIE MTECKH, TATCYHIKH 400 — 600 u 6omee

Puc. 67. Onpenenenne panuyca
BIHMSIHUS OTKaukun R mo Oypo-
BBIM CKBaYKMHAM:

1 - CkBaxMHA I OTKAYKH
BOIBI, 2 — 6 — CKBaXXHHBI IS
3amepa ypOBHEH BOJIBI

*_

a) 0) B)
R R R,

] nE—

Sod1 2

Puc. 68. [lempeccroHHbIe BOPOHKH B Pa3HBIX TPYyHTAX:
1 — rpaBuif; 2 — ecoK; 3 — CYTIIMHOK

N

B meckax yknonsl kpuBbix aenpeccuid cocraBisror 0,02-0,006, a B
cyrmuakax 0,1-0,05.
Booozaoopnbie coopyscenusn. JIns BogoCHaAOXKCHHUS W BOJIOTIOHIIKE-



HHS Yallle BCEro MCIOJIB3YIOT KOJOAIBI U OypOBbIe CKBaKHHBI. [IprHIMT
UX pabOTHl MPAKTHYECKH OIWHAKOBBIN. JIBIDKEHHE IOI3EMHBIX BOJ B
HEePHOJT OTKAYKH MPOUCXOJNT B (hOPME paiaIbHOTO ITOTOKA.

B 3aBucHMOCTH OT KOH(UIYpaIlMu CTPOUTEIbHBIE KOTIOBaHbI (Kapb-
epbl U JIp.) MOXKHO pa3[einuTh Ha KBaJpaTHbIe W HpsMOyronbHble. [lep-
BBIC MOJKHO PAacCMaTpHBaTh KaK KOJIOJMEL, T. €. BEPTUKaJIbHBIE BBIPAOOT-
KU OTPEJEeNICHHOTO JHaMeTpa;, BTOPBIE OOJIbIIE OTBEYAIOT TOPHU30OHTAIb-
HBIM BbIpa0OTKaM THIa TpaHiiel (kaHaBbl). B cBs3u ¢ 3TUM HIDKe Oyner
PaccMOTPEHO /1Ba BUA BOZOCOOPOB — KOJIOIBI U TPAHIICH.

Konoaus! n TpaHmen, JHO KOTOPHIX JOCTUraeT BOJOYIOPOB, HA3bl-
BAIOT COBEPUIEHHbIMU; €CITH THO PacIHoJIaraeTcsl BBINIE BOJOYIOPa, TO
necosepuennvimu (puc. 69). YpoBeHb BOABI B KOJOALE 0 OTKAYKU Ha-
3BIBAIOT CMamuyeckum, a IOHIKEHHBIH B TpoOIiecce OTKAYKU YPOBEHb —
OUHAMUYECKUM.

[Tputok Boabl (1€0UT) K COBEPIICHHOMY KOJIOIIY OIPEICISIOT MO
¢dopmyie romton.

a) f Otkauga  0) 4
i v Puc. 69. Bono3abopHsie KOIOALbI
{ COBEPIICHHOTO () U HECOBEPIIICH-
Horo (0) Buza

e Z 7z SIS A

B HecoBepuICHHBIH KOJOAEL BOJA MOCTYIAET 4Yepe3 €ro CTCHKU U
IHO. DTO YCJIOXKHSET pacdeT MpUToKa. J{eOUT TakuX KOJOALEB MEHBIIE
neOuTa COBEPIICHHBIX KOJOAUEB. Pacxon paccyuThiBaloT MO (Gopmyiie
Mromron, B uHTepnpetannu Iapkepa.

Komonenr otmaer Body B 00beME CBOEr0 MaKCHMalbHOrO aeOHTa
JUILB B TOM CIIy4ae, €CIIM COCEHHUE KOJIOIBI PACIIOJIOKEHBI OT HETO Ha
paccTOSHUM HE MEHEE ABYX PaIyCOB BIUSHUS.

Hoznowarowguii konodey (ckeaxcuna, uiypgh) npeaHazHavaeTCs IS
MpHeMa CTOYHBIX BOJ, JAJIS MOMOJHEHNUS 3alacoB MO3EMHBIX BOJ ITyTeM
3aKauyk{ B HETO BOJBI.

OmnbITaMu yCTaHOBJIEHO, YTO MOTJIOMIATH BOLY MOTYT HE TOJBKO 0e3-
BOJIHBIC (CyXH€) BOJONPOHHIIAEMBIE CJIOU, HO M BOJIOHOCHBIC TOPU30HTHI
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(6e3namnopubie). IIpu MOTJIOMIEHHH BOABI KOJIOJIEM BOKPYT HEro BO3-
HUKHET BOPOHKA IMOTJIOIIECHH S, 0 (hOpME aHATIOTHYHAS ACTIPECCHOHHOTH,
HO obpalleHHast BHITYKIOCTEIO BHU3 (puc. 70).

JIeOUT MOTIONIAIOIINX KOJIOAIEB MOYKHO OIPEICITUTh 110 W3BECTHBIM
dbopmynam JIfomion, 3aMEHHB B HUX BEJIMYUHY TOHMXEHHS YPOBHS Ha
BEJIMYUHY TOBBINICHUS YPOBHS BOJBI M MMOCTABUB TE€PE] HUMH OTPHUIIA-
TEJIbHBINA 3HAK.

a) Bona 6) Bojaa

Az VA V//

=l 21T s_ = -
H " /—_— \ hl/i

- m

[ f |

v R ey,

Puc. 70. Iornomaronye KoJoaus! a1 copoca BOIbL:
a— B TPYHTOBBIC U O — B MEKILIACTOBBIC BOIBI; R — pa/iyc BOPOHKHU HOTJIOLICHHUS

Tpanweu (kanaewt) TpeHA3HAYCHBI IS TIOHWKEHHS YPOBHSI IPYH-
TOBBIX BOJ (puc. 71).

OHHM BXOJAT B CHCTEMY JIPEHAXKHBIX yCTpoucTB. [Ipu pacuere mpuro-
Ka BOJIBI CJIEyeT YYUTHIBATh, YTO KaHABBI MOTYT OBITh COBEPIIECHHOTO U
HECOBEPIICHHOTO BU/a U MPUTOK BOABI K HUM MOXKET OBITh C OJHOU WIIH
C IByX CTOPOH.

Puc. 71. T'opu3oHTaNIBHEIE IPEHEL:
a — OTKpBITas KaHaBa; O — 3aKphITast KaHaBa; 1 — npeHa)kHas TpyOa,
2 — unbTpyroumii Matepuan; 3 — CJI0OH INIMHUCTOIO IPYHTA JUISl IPEIOXPAHEHUS
(GUIBTpYIOLIEro MaTepuana ot arMocepHoit BobI
JpeHaxHble TpaHIIEH MOTYT OBITh omKpbimble U 3akpvimbie. OTKPHI-

Thie Oosiee Menkue (MeHee 2,5 M) TpaHIIEH Yalle Ha3bIBalOT KaHABAMH.
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3aKpBITEIC UMEIOT OOJIBITYIO TIIyOMHY M Yallle WCITOJIB3YIOTCS Ha TOPOJI-
CKUX TeppHTOpHUsX. Boma cOpackiBaeTcsl TIO YIIOKEHHBIM B TPaHIICSIX
TpyOam (puc. 72).

JlpeHaxHple KaHaBBI OyayT 3 (HEKTUBHO OCYMIATh TEPPUTOPHIO JIHIITH
B TOM CJIy4ae, i PacCTOSHUE MEXy KaHaBamu Oynet MeHbIne 2R., T.e.
MIPH YCIIOBUH MTEPECEUCHUS KPUBBIX JISTPECCHOHHBIX BOPOHOK.

Puc. 72. JlpeHaxHble TpaHILIEH: @ — OTKPBITHIC; O — 3aKPBITHIE

B3aumooeiicmue 60003a60poe. 3HHeKTUBHOCTL pabOTHI BOI03a00-
POB 3aBUCHUT OT PacCTOSTHUS MEKIY HUMH. TOJBKO B TEX Claydasx, Koraa
PacCTOSIHUE MEXIy BOI03a0OPHBIMH KOJOAIAMHU (CKBakuHaAMH) OyIer
Oonpie 2R, KaXIplid M3 HUX MOXKET JIaBaTh BOAY HA YPOBHE CBOETO Je-
oura. MHave MOMKHO OOCTOATH AENO MPH HMOHWKEHUU YPOBHS TPYHTO-
BBIX BOJI. PacCTOsSHHS MEXIy TOYKAMH BOJOMOHIDKEHHS (TpaHIICH,
CKB)XMH W T. 1.) HE MOXeT mpeBbimiate 2R. JlenpeccHoHHBIE BOPOHKH
JTOJKHBI TIEpECeKaThCs. ITO 00eCIeYrBaeT IOHUKCHUE YPOBHEH Ha BCE
CTPOUTEIHHOM ILIOMIATIKE.

Bopononu:kenue ypoBHell TPYHTOBBIX BOJ HAa CTPOMTEJbHBIX
miomaasax. Korga rpyHTOBBIE BOIBI OCIIOKHSIOT CTPOUTENHCTBO U OY-
IyT MeUaTh B AalbHEHIIEM, MPUHUMAIOT PEIICHHE O MOHMKEHUU HX
YPOBHS Pa3jiNMyHBIMU CIIOCOOAMH. DTO MOXKET OBITh JTOCTUTHYTO TaKUMH
TUIMAMU JPEHAKEH!

* CAMOTEKOM IOJBbI;

* MPUHYIUTEITHHON OTKAYKOH OTKPBITHIM HITH 3aKPBITHIM CIIOCOOOM;

* OTBOJIOM BOJBI [10 TOPU3OHTANIN UJIM BEPTUKAIIY,

* OTKAYKOH BOJBI JApPEHAKaMH, KOTOPbIE 00ECIeUNBAIOT COXPAHEHUE
YPOBHSI IOCTOSIHHO B MOHUKEHHOM IOJIOXKEHUH.

Camomex 2pyHmoeoil 600bl BCELEIO 3aBUCHT OT peibeda MECTHO-
cti. BoIOHOCHBII CJI0i MOXKET OBITH CBEPXY BHU3 10 CKJIOHY IpPOpE3aH
OTKOCHOM ApeHaxxHou TpaHiieeid. CBOOOIHBIN BBIXO BOIBI IPUBOIUT K
CHUXCHHUIO YPOBHSI TPYHTOBOM BOJBI B IMpeieNiax ACTPECCHOHHBIX IO-
HKeHUH. Takoil CBOOOJHBIN BBIXOJ BOJABI OCYIIECTBIISETCS TaKKe C
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MTOMOIIBIO TTO/3EMHBIX Tajiepei, KOTOphIe 3aKIaJbIBAIOTCS B TIyOWHY
CKJIOHA M TIepepe3aroT BogoHOCHbIe ciou (puc. 73). [loa3emubie ragepen
yaie BCETo MPUMEHSIOT Ha OTOJI3HEBBIX CKIIOHAX C IENBI0 UX OCYIICHHS
Y TIPEJIOTBPAILIEHHUS IBIKEHHS TPYHTOBBIX Macc.

Puc. 73. Tlonzemuast BogocOopHast raepes:
1 — ranepes, 2 — HOTOK TPyHTOBOH BOJBI, 3 — BOJOHOCHBII IPYHT;
4 — BO3MOXHOE OIOJI3HEBOE TENO; 5 — BOZOYNOp

Ha puc. 74 mokazaHa OTKpBITash OTKa4dKa BOZABI HEMOCPEACTBEHHO U3
CTPOUTENBHOTO KOTJIOBaHA HACOCOM, KOTOPHII YCTAHOBJIEH 3a €ro mpeje-
namu. Ha puc. 75 mokazan cnoco® oCylIeHHs CTPOUTENHHOTO KOTJIOBaHA
urnouabTpoBbiME ycTaHoBKaMu (JIMY), KOTOpbIe COCTOSAT M3 CHCTEMBI
UrIoGUIBTPOB (TOHKUX METAUTMYECKUX TPYO AHHO#M 7 — 9 M ¢ puibTpom
Ha MX HIWKHHUX KOHIAxX). TpyObl yCTaHaBIMBAIOT BOKPYT KOTJIIOBAaHOB HJIM
BJI0JIb TPAHIIEH U MPUCOEUHSIOT K BCACHIBAIOIEMY KOJUIEKTOPY.
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Puc. 74. OTKpBITHIH BOJOOTINB U3 CTPOUTEIBHOIO KOTIOBAHA:
1 — npusmok (3ymiid) ¢ puiIbTpoM; 2 — HACOC ¢ BOJOOTBOISIIUM JIOTKOM; 3 — BOIOYIIOP
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Puc. 75. Ocymienue cTpoUTENFHOTO KOTJIOBaHA UITIO(PUIBTPaMU:
1 — crpouTenbHbIH KOTIIOBaH; 2 — UrIOGUILTPHI; 3 — Bogoymop; H — ypoBeHb
HOJ3EMHOM BOJIbI; S — OHMKEHHE YPOBHS BOJBI

C nomomipro JINY MOHMKAIOT YPOBEHD TOA3EMHBIX Bos Ha 4,5 M (ox-
HHMM SIPyCOM) B IIECYaHBIX IPYHTaX ¢ KO(PQHUIMEHTOM (HUIbTpanuy ot 1 —
2 1o 40 — 50 m/cyT (cM. puc. 75). TIpu riryOOKOM BOIOHOHMYKEHHH TIPHME-
HSIFOT JIBA WM TPU SIpyca YCTaHOBOK. JIJisl OCYIIIEHHsT MEJTKUX M MBUICBATHIX
IIECKOB WM cymecel, mwioxo ortparomux soxay, ¢ K, = 0,01 — 1,0 m/cyr,
MPUMEHSIIOT 3KEKTOPHBbIC UTIOPHUIbTPhl. C HX MOMOIIBIO B BOJIOHACKHI-
[IEHHOM TPYHTE CO3/[aCTCSA BAaKyyM, YIIydIlaeTCsl BOJOOTAAYA U 3P QeKT
BOJIONIOHIIKCHHS YCHIIUBACTCS. KEKTOPHBbIC HITOGUIBTPBI W JPyTHe
YCTAHOBKHM BaKyYMHOTO BOJOTOHM)KCHHS ITMPOKO MPUMEHSIOT ISl JIUK-
BUIAIIUY aBapHil HA BOJIOIPOBOIHO-KAHAIM3AIMOHHON CETH TOPOJIOB.

Ome00 600l U3 pailoHa CTPOUTEILHOTO KOTIIOBAaHA MOXKET OCYIIIECT-
BJISITBCSI KaK MO0 TOPU3OHTAIM, TaK U MO BepTuKanu. OTBOJ BOJABI N0 I0-
PHU30HTAIU MTPOU3BOJUTCS C IOMOLIBIO JPEHAXKHBIX TPAHIICH, a TI0 Bep-
TUKAJI — KOJIOAIEB ¥ OYPOBBIX CKBaYKHH.

lopu3oHTaNBHBIC qPEHAKHBIC TPAHILIEH 3arayOJISIOTCS B BOJIOHOCHBIC
CIIOM U OBIBAIOT OMKpbIMbIMU U 3aKpbimbimu. [locienHee TUMHYHO To-
pojckum TepputopusimM (cM. puc. 72). CHIKEHHE ypOBHEW BOIBI 110 BEp-
TUKaM obecrieunBaeTcs TM00 OTKA4YKOM BOJBI HACOCAMHU BBEPX, KaK 3TO
OBUIO TIOKA3aHO HA MpUMepe UIOQHIBTPOB, TaK U B MIyOWHY IPYHTO-
BBIX BOJl, HO CaMOTEKOM. OTOT cmoco0 MOeT ObITh 3(PQeKTHBHBIM
TOJILKO IIPH ONpPENEJICHHOM Te0JIOTMYECKOM CTPOSHHM y4YacTKa, KOTrAa
MOJ] IEPBBIM OT MOBEPXHOCTH BOJOYIOPHOM CJIOEM, Ha KOTOPOM pacIio-
JlaraeTcsi TpyHTOBast BOJIA, 3aJeTaeT CIOU ImecKa.
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HenoctaTkoM Bcex 3aKpBITHIX APEHAXKEH SBIISAETCSI CPAaBHUTEIIBHO He-
HPOJOJDKUTENBHBIN CPOK PabOTHI BCIIEICTBHE 3arpsi3HECHUS (3aMIICHHUS)
(HIBTPYIOMUX 3aCHIIOK. B OTAEIBHBIX CIydasx 1enecooOpa3Ho co3aaTh
KOMOWHHPOBAaHHBIC THUIBI BOAOIOHHU3UTENEH, COCAMHAS BMECTE OTBOJ
BOJIbI [I0 TOPU30HTAJIN U BEPTUKAIIN.

Cucmemut Openadiceii. Ilon 3TUM MOHATHEM MMeEETCS B BUIY PacIo-
JIOKECHUE PEHAKHBIX YCTPOMCTB B IUIAHE IO OTHOLICHMIO K 3JaHUSAM H
coopy>keHHsIM. Ha 3amuimaeMbIx OT MOATOIUICHHUS TEPPUTOPUAX IpUME-
HSIOT CIEAYIOIINE OCHOBHBIE CXEMBbI 3AIUTHBIX JPEHAaKEH: OJHONMHEH-
HYI0, IBYXJIMHEHHYIO0, MHOTOJMHEIHYIO, KOJbLIEBYI0 1 KOMOMHUPOBAH-
Hy10, Bo Beex aTuX ApeHaxkax BoJa OTBOAUTCA 33 CUET CaMOTEKa.

Juneiinasa cxema B BUE TOIOBHOTO JPEHA)Xa UCIOJIb3YETCS A I1e-
pexBaTa MMOTOKa TPYHTOBOW BOABI BbIIIE 00bekTa. [IoTok mepepesaeTcs
MOJHOCTBIO WJIM YaCTHYHO, HO TaK, YTOOBI YPOBEHb BOJBI OIYCTHIICS Ha
HeoOxomumyto riyOuny. Takoil mpeHax oOecrieunBaeT HaleKHOE MO-
HW)KEHHE YPOBHS TPYHTOBBIX BOJ, €CJIM BOJOYIOPHBIN CJIOH 3alieracT He
rnyoxke 4 — 5 M. Ha puc. 76 nmokazaHo nuHelHOE pacnojoKeHUe Jape-
Ha)KHOW TpaHILEH B IUTaHE 1O OTHOIIECHHIO K 3/IaHHIO, U pa3pes, Ha KOTO-
POM BHJICH MPUHIIUAIT PAOOTHI.
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Puc. 76. T'onoBHO#t apeHax (IUIaH U pa3pe3 y4acTKa):
1 — HampaBJIeHUE MTOTOKA BOJBI; 2 — TOJIOBHAS APEHA, 3 — CMOTPOBBIE KOJIOIIBI;
4 — MOHMKXCHHBIN YPOBEHDb BOJBI; 5 — 34aHUS

bepezosoii Openasric ycTpanBaeTcs B pa3IMIHBIX CXeMaX, IIPHYEM YaIre
BCEr0 MpPH YCTPOWCTBE BOJOXPAHWJIVII, JTMOO BOAOEMBI WMEIOT 3HAUH-
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TeIbHBIE MOJAbEMBbI YPOBHEW BOJbI. beperoBoi JpeHak B BHUJIE OJIHOJIH-
HEHHOW CXeMBbl — 3TO OIWHOYHAS TPOTSHKEHHAs JIPEHa, PacrojoKeHHas
BJIOJIb OJTHOW W3 TpaHMI] 3allUIaeMON TeppUTOpUH. 1'0JI0BHAs JpeHa Tie-
pexBaThIBaeT MOTOK TPYHTOBOWM KOIBI OT BOJIOpA3/eNa M pacojaraercs
BIIOJIb BEpXHEH TpaHHUIbl 3aluiliaeMol Teppuropuu. beperopas apeHa
(puc. 77) ycrpauBaeTcsi y HU)KHEH TPAHUIIBI 3aIUINIAEMON TEPPHUTOPUH
BJIOJTb Oepera BoJloeMa W CIYXKHT JJIsl TiepexBaTa TPYHTOBBIX BOJ CO CTO-
POHBI Boziopasaena. Boasl co cTOpoHBI Oepera MOXKET IepeXxBaThiBaTh U
TOJIOBHAS JpeHa. beperoBoil mpeHaxk B BUAC ABYXJIMHEHHON CXeMBI 00ec-
TIEYUBAETCS ABYMsI TIMHEWHBIMHU JapeHamu. [lepBas u3 AByX IpeH BHIIOI-
HSET POJIb OEPETOBOI, a BTOpas — FOJIOBHOM IpeHs! (puc. 78).

-
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Puc. 77. BeperoBoii apeHax (IU1aH U pa3pe3 yyacTKa):
1 — GeperoBast apeHa; 2 — IOHW)KEHHBII yPOBEHB BOJBI; 3 — 31aHUE
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Puc. 78. KonbleBoit apeHax (IU1aH U pa3pe3 yyacTKa):
1 — npeHsl; 2 — cMOTPOBBIE KOJOMAIBI; 3 — COPOCHAS YacTh JPCHAXA,;
4 — IOHIKEHHBI! YPOBEHb BOABI; S — 3MaHUS
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Konvyeeoii openasc 3amyniaeT oT NOATOIUICHHS MO/BAJIBHBIC ITOME-
IICHUS OT/ACNIBHBIX 3aHMI WM HEOONBIINE YYAaCTKHU, a TAKKE HCIIOJb3Y-
ercst Ju1st 00pBOBI C MMOJTOIUICHUEM OT/EIBHBIX COOPYKEHHUH ¢ TTyOOKUMHU
(byHIaMeHTaMH IyTeM MepexBaTra BOABI 10 KOHTYpPY YdYacTKa, HpeaoT-
BpAILICHUS TEM CaMbIM BCIUIBITHS TOI3EMHBIX €MKOCTEHl (pe3epByapoB)
P UX OTMOPO’KHEHHH. /IpeHak BBIMOJHSIOT B BUJIE MOJHOTO KOJIbIIA (CM.
puc. 78), mu6o nomykonbua I1- nmu I'-o6pasuoii hopmer. COpoc npeHax-
HBIX BOJI OCYIIECTBIISIETCS TAKKe CAMOTEKOM HPH HEOOJBIIOM 3arityOie-
HHU WY HACOCHOM CTaHIIMEH B CITy4yae 3HAYMTEIbHOM TITyOHHBI JpeHaxa.

Cucmemamuueckuii Openaryc B BUji€ MHOTOJIMHEHHON CXEMBI IIpUMe-
HSIIOT TJIaBHBIM OOpa3oM IpU HE3HAYMTENIbHOW MOIHOCTH BOJOHOCHOTO
CIIOsl, HO TIPH 3HAYUTEIHHOM HWH(WIBTPAIMOHHOM MHUTaHWHM O BCEH 3a-
LIMIIAEMOH TEPPUTOPHH OOBIYHOTO paBHUHHOTO THMa. Llenbio siBistieTcs
paBHOMEPHOE U JUTUTENBHOE OCyIIeHHE (TIOHMKCHHE YPOBHS) 3HAYUTEIb-
HBIX TEPPUTOPHH (4acTh TEPPUTOPHUU TOPOJA, 3aBOJCKUE IUIOIIAIKH U T.
1.). B 3aBHCHMOCTH OT reoJIOrMUeCcKOro CTPOCHHS TEPPUTOPHHU ITOT JIpe-
HaXX MOXKET ObITh TOPU30HTATIBHBIM MK BepTHKAIBHBIM (prc. 79 u 80).
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Puc. 79. Cucremarnyeckuii ApeHax roOpU30HTAIBHOTO THIIA:
a — maH; 6 — paspes; 1 — ApeHsl; 2 — APEHAXKHBIA KOJUIEKTOP; 3 — CMOTPOBOM KOJIOCI;
4 — NOHWKEHHBIH YPOBeHb; 5 — KBapTasbl ropoaa; 6 — copoc Boab!



Ilnacmossie dpenadicu SBISIOTCSA TOYCUHOM CHCTEMOH U CIy>KaT ISt
3alIUTHl OTIENBHBIX 3aHUH W JOPOT OT BO3MOXKHOTO ITOJITOIUICHUS TIPH
MOJTbeME YPOBHS TPYHTOBBIX BOA. [10 KOHTYpY cOOpyKeHHH YKIIapIBaeTCs
JIPCHAKHBIN CII0H U3 recka (MU TpaBusl) ¢ IPeHaXHOH TpyOoii (puc. 81).

Kombunupoeannasn cxema openarca BKIIOYACT TUHEHHBIC APEHAKHU
JUISL BCeU TEPPUTOPUU U CUCTEMEI B BUJE KOJBIICBOTO JPECHAXA Y 3HAUU-
TEJBHO 3arayOJeHHOTO 3TaHMUs.
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Puc. 80. Cucrematuyeckuii ipeHaxk BEPTUKAIBLHOTO Taja:
a — rtaH; 6 — paspes; 1 — moromaronye CKBaXUHBI; 2 — KBapTaJbl TOPOJa,;
5 — MOHMW)XEHHBINH ypOBEHb
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Puc. 81. ITnacToBslii KpeHax:
1 — npeHsl; 2 — cMOTPOBBIE KOOI, 3 — COPOC BOIBI; 4 — NPEHAXHbBIC TPYOBI;
5 — KpynHbIii 1ecOK; 6 — rpyHT OCHOBaHHMS; 7 — QyHAAMEHT 31aHUs
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5.6. Pe:xuMm u 3amachbl NOA3€MHLIX BOJ

Peoicum noodzemux 600 — 3T0 N3MEHEHNE BO BPEMECHH UX YPOBHS, XU-
MHYECKOTO COCTaBa, TEMIIEpaTyphl U pacxoja. B eCTeCTBEHHBIX yCIIOBU-
X IUIA TIOA3EMHBIX BOJ XapakTepeH HeHapyIIEHHBIH (eCTeCTBEHHBIN)
PEXHM, KOTOPBIH (hOPMHUPYETCS B OCHOBHOM ITOJ BIHUSHHUEM METEOPOJIO-
TUYECKUX, THAPOIIOTHUECKHUX U T€OJOTHIeCKUX (PaKTOpOB.

Mereoposoruueckre (aktopsl (0Ocaaku, HCIApeHHe, TeMIepaTypa
BO31yXa, aTMOC(epHOE JaBJIeHHE) — OCHOBHBIC B (DOPMUPOBAHUH PEIKH-
Ma TPyHTOBBIX BOJ. OHHU BBI3BIBAIOT CE30HHBIC U T'OIOBBIE (MHOTOJET-
HHUe) KojeOaHus YPOBHS, a TaKXKe M3MEHEHHMs XUMH3Ma, TEMIIEPATYPHl U
pacxojia TpYHTOBBIX BOJI.

Ce3oHHBIE KOJeOaHHUS YPOBHS OOYCIIOBICHBI HEPaBHOMEPHOCTHIO
BBITIA/IEHUS OCAJKOB M M3MEHEHUSIMHU TeMIIepaTyphl BO3AyXa B TEUCHHE
roga. Hanbonpimme komebanus ypoBHEH NPUXOASITCS Ha MEPUONBI Be-
CEHHEro CHeroTasHus (BECEHHHUI MaKCUMyM) W OCEHHHX NOXKIel (OCeH-
HUi MakcuMyM). CaMblif HU3KHI yPOBEHD B TOJ0BOM IIHKJIE OTMEYAETCS
B KOHIIE JIETa — B Ha4aje OCEHH M B KOHIE 3uMbI (puc. 82). PasHoCTh
MEXIy HaUBBICIIAM M HAaWHU3IIAM TOPH30HTAMH TTOI3EMHBIX BOJ Ha3bI-
BaIOT MAKCUMAIbHOU AMAAUMYOOIl KONeOAHUS YPOGHS.
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Puc. 82. Cxema ro1oBOr0 HUKIIa CE30HHBIX KOJICOAHUH YPOBHS TPYHTOBBIX BOJ:
1 — BeceHHHII MAaKCUMYM; 2 — OCEHHUI MaKCUMYM;
A — MakcHMaibHas aMIUINTY 1A KoJieOaHuil ypoBHS

YpoBeHb TPYHTOBBIX BOJ KOJEOJIETCS HE TOJNBKO MO CE30HaM, HO U B
MHOTOJICTHEM IIMKIIe. AMIUTUTYbI MHOTOJICTHHX KOJIeOaHUl MOTyT
OBITH OOJIBIIIE CE30HHBIX U JOCTUTATh 10 8 M u Oozee. V3yyenne MHOTO-
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JIETHETO peXMMa IMOA3EMHBIX BOJI HEOOXOIMMO IJIS TPOTHO3a TOJI0XKE-
HUS YPOBHS Ha BECh MEPHOT IITUTEIHHOU IKCINTyaTalliH COOPY KCHHM.

Iuaponoruueckui pexxuM pek BIUAET Ha TOJIOKEHHUE YPOBHEW MOJI-
3eMHBIX BOIl M UX XUMHU3M B Tosioce mupuaoit ot 0,2 — 0,5 kM B necua-
HO-TJIMHHUCTHIX OTIIOKEHHUAX U 0 2 — 6 KM B XOpOIIIO NMPOHHUIIAEMBIX
rpyHTax. KoneGaHust ypoBHS MOI3EMHBIX BOJ B PEYHOHN JOJIMHE C HEKO-
TOPBIM OTCTaBAHWEM OTPAKAIOT KOJICOAHS YPOBHS PEKH.

Pesicum noozemuvIx 600 u npoU3600CMEEHHAA 0eAMETbHOCHYb Yeno-
6eKa. VIHXeHepHO-CTPOUTENbHAS IeITEIHbHOCTh YelIOBEKa H3MEHSET ecTe-
CTBEHHBIE PEXHMOOOpasyronme (HakTopbl M CIIOCOOCTBYET BO3HHKHOBE-
HHIO HOBBIX, (JOPMHUPYST HCKYCCTBCHHBIH (MJTH HAPYIICHHBIN) PEXHUM TOA-
3eMHBIX BOJ. OHa MOXET MPOSBIATHCS B TOBBIMICHHH W TMOHWKCHUH
YPOBHSI ITOJI3EMHBIX BOJI, B U3MEHCHUH X XUMHYECKOTO COCTaBa, 3aTparu-
Basi BCE ITOJ[3EMHBIC BOJIBI, BKITIOYAsl U TITyOOKO3aJIeTaronue. Y poBHHU TO-
3eMHBIX BOJI MOTYT mogHuMaThes Ha 10 — 15 M mpu ctpouTtenscTBe BOO-
XPaHWINI U APYTHX UCKYCCTBEHHBIX BOJIOEMOB, OPOIICHHU W yTEYKax
BOJIBI W3 IIOJ3EMHBIX BOJIOHECYIIMX KOMMYHHKAIUH, MPOMBIIUICHHBIX
0acceitHOB, BOJIOXPaHHJIHIIL.

Ha ropoackux TeppuTopusX U B paiioHE MPOMBIIUICHHBIX 00BEKTOB
HEOOXOJMMO TOCTOSIHHO BECTH HAOJIOJICHUS 32 TOJIOKEHUEM YPOBHS
MOJI3EMHBIX BOJI C TIOMOIIBIO0 OYPOBBIX CKBaXXHH Pa3IMYHBIMU CIIOCO0A-
mu (puc. 83).
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Puc. 83. CiocoOs1 n3mMepeHnst ypoBHS TPYHTOBBIX BOJ B HAOMIOIATEIbHBIX CKBAKHHAX:
a — MEPHBIM TPOCOM C XJIOITYILIKOH; O — CTalHOHAPHBIM IOILIABKOM;
B — DJIEKTPOYPOBHEMEPOM
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[MoHmkeHue ypoBHS MOJ3EMHBIX BOJ| BBI3bIBACTCS JITUTEIBHBIMU OT-
KauyKaMH BOJBI JIUISI BOJOCHAOXKEHUHS, OCYIICHHEM 3a00JOYEeHHBIX 3e-
MeJib, CTPOUTEILHBIM BOJIOTIOHM)KEHHEM, JApeHaXeM | T. A. MaTeHcudu-
Kaiusi oTOopa BOJBI M3 HEJNP 3EMIIM YBEIMYMBACT CHUIKCHUE YPOBHS
MOJ3EMHBIX BOJI. MckyccTBeHHbBIE (PaKTOPBI HHTEHCHBHO BO3JCHCTBYIOT
W Ha Ka4yecTBO MOJ3EMHBIX BOJ. B mepByro ouepesb 3TO OTpakaeTcs Ha
MUTHEBOM BOJIOCHAOKCHUU.

PexxuM moa3eMHBIX BOJ B paiioHe BOm03a00pOB nuHaMu4veH. M3me-
HEHHE TOJIOKEHHS YPOBHS BIICUeT 3a cOOOM W3MEHEeHHE (UIUUECKUX
CBOWCTB, XHMHUYECKOTO M OaKTEPHUOIOTHYECKOr0 COCTaBa MOI3EMHBIX
BOJI, HEPEJIKO MPUBOJIS K CUIIBHOMY YXYAIICHUIO UX KauecTBa.

Bananc noazemusbIx Boj. [Tox 6anancoM MoA3eMHBIX BOJI HOHUMAIOT
COOTHOIIICHHE MEXJY MPHUXOJOM M PacXOOM MOJ3EMHBIX BOJ Ha JaH-
HOM YyYacTKe 3a OTPeICIICHHOE BpeMsl.

PexxuM u OanaHc MoA3eMHBIX BOJ B3anMocBszaHbl. C moMoNIbi Oa-
JIAHCA XapaKTEePHU3YIOT BOJOOOECIIEYCHHOCTh paiioHa ¥ BO3MOXKHOCTH
€XKETOJIHOTO TIOTIOJIHEHHS 3aMacoB MOJ3EMHBIX BOJ, MPOTHO3UPYIOT U3-
MEHEHHUE WX YPOBHEH, U3y4YaroT MPHYUHBI OJTOTICHHS TEPPUTOPHH.

3anachl MOA3eMHBIX BOJ — KOJIHuecTBO (00beM) CBOOOIHOM BOJIBI B
BOJIOHOCHBIX cJiosix. OIleHKa 3aracoB MMEET BaXXHOE 3HAUCHHE JJIST BO-
nocHabxeHus. Hu oguH Bog03a00p HE MOXKET OBITH TIOCTPOCH U IYIIEH
B JKCIUTyaTalyio 0e3 TMojicueTa 3amacoB MOJ3EMHBIX BOJ.. DTH 3amachl
MOJIPA3/ICISIOT HA €CTECTBEHHBIC U OKCILTyaTal[HOHHEIE.

Ecmecmeennsle 3anacel nod3emupix 600 — 3TO WX 00BEM B BOJIO-
HOCHBIX TUTIACTaX B €CTECTBEHHBIX YCIOBHSAX (B CTATHYECKOM COCTOSHHUU
WM B JBHKEHUN).

Dkcnayamayuonnsvle 3anacst nO03emMHblX 600 (HOpMUPYETCS TpU
JKCIUTyaTanuu Boj103a00poB. [Ipu 3TOM CyIIECTBEHHYIO POJb MOTYT
WUrpaTh M WCKYCCTBEHHBbIC 3amachl. OHM CO3/AIOTCSA TYTEeM HHOUIb-
TpalMy BOJBI C TOBEPXHOCTH 3€MJIU TPU YCTPOWCTBE MCKYCCTBEHHBIX
coopykeHuil (MHMUIBTPAIIMOHHbBIE OaCCEHHbBI, OPOCHTEIBHBIE CHCTEMEI,
MTOTJIONIAIOIIHE CKBAXXHUHBI U T. II.).

5.7. OxpaHa noa3eMHbIX BOJ

HpOPBBOI[CTBCHHa}I u apyrad ACATCIbHOCTH UYCJIOBCKA OKa3bIBANOT
0OJIBIIIOE BIUSHUE HA OKpYXKaruyro cpeay, B TOM YUCIIC HAa MOA3CMHBIC
BOJEBI. B cBsi3u ¢ 3TUM BO3HHKJIO HOBOE HampasJICHUC B TUAPOIC€OJIOTUN —
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mexnozennana 2udpozeonozus. BaxxHeHuMy 3a1a4aMi B 5TOM Harpas-
JICHUH SIBIISIETCSl OXPaHa MOA3EMHBIX BOJA OT UCTOILCHMS U 3arPsS3HEHHUSL.

Ilon ucmowenuem 3amacoB MOA3EMHBIX BOA CIEAYET MMOHUMATh UX
cpaboTKy Oe3 BocmosnHeHus. [Ipu3HaKkoM HCTOIIEHUS SBIIIETCS MPOrpec-
CHpYIOLIEEe CHIKEHHE TUHAMHUYECKUMX YPOBHEH SKCITyaTHPyEeMOro BO-
JTOHOCHOT'O TOPHU30HTA, YacTO MPHU MOCTOSHHOM pacxojie.

[Ipn anuTenbHOM SKCIUTyaTalMyd BO03a00OpPOB MOA3EMHBIX BOJX BO-
KpPYT' HUX 00pa3yIOTCsl OTpOMHBIE EPECCUOHHBIE BOPOHKU ¢ HAHOOJIb-
IIMM HOHIDKEHHEM B LeHTpe. M cTomeHn o Mo13eMHBIX MO CIIOCOOCTBY-
€T TaKkKe HEKOHTPOJIUPYEMbIH 0eCX035CTBEHHbIH CAMOM3/INB apTe3naH-
CKUX BOJ M3 CKBAXKMH, OCTHUTAIOIIMI MHOTHX THICSY KyOWYECKHUX MET-
POB B CYTKH.

J1st 60pbOBI C HCTOLIEHUEM MIPECHBIX MOA3EMHBIX BOJ MPELYCMaTpH-
BAIOT:

* peryIMpoBaHue PeKUMa BO103a00pa MOJA3EMHBIX BOJ;

* 0oJiee paoOHAIBLHOE pa3MeLIeHue BO103a00pOB M0 TUIOMIA N,

* BBEJCHHE KPAaHOBOTO pEeXHMMa 3KCIUTyaTallMd CaMOM3JIUBABILUXCS
CKBa)KUH.

B nocnenHue roapl Bee yalle NPUMEHSIOT HCKYCCTBEHHOE TIOTIOJTHEHUE
3amacoB BOJBI. DTOT METOJ JaKe NMPHU MHTEHCUBHOM OTOOpE MOJ3EMHBIX
BOJ TIO3BOJIUT O0Jiee PAallIOHANBHO OCYLIECTBISITE OXpaHy OKpY’Karoueh
cpenpl. Ilon 3acpsasmenuem TMOA3EMHOM BOABI MOHMMAIOT INPEBBHIIICHNE
JOIYCTUMBIX KOHLIEHTPALMH OTAEIbHBIX KOMIIOHEHTOB M 00LIeH MUHEpa-
JIM3alUU BOJBI, UTO JETal0T €€ HEMPUTOAHON [T UCTIONb30BaHus. OCHOB-
HBIMH WCTOYHHMKAMHM 3arpA3HEHHUS TMOJI3EMHBIX BOJ SIBISIOTCS OacceHBI
OBITOBBIX U MPOMBIIUICHHBIX CTOKOB, YYaCTKH CKJIAIUPOBAHMS OTXOJOB,
3arpsi3HEHHBIC BOAOECMBI, HEHCIPaBHAS KaHAJIM3aLUOHHAs CETh, N30bITOY-
HOE [IPUMEHEHUE yI00PEHUM 1 ST0XUMHUKATOB.

K ecTrecTBEeHHBIM MCTOYHHMKAM 3arpsi3HEHUS] OTHOCAT CHJIBHO MUHE-
pa30BaHHbIE TOA3EMHBIE BOJIBI, KOTOPHIE MOTYT BHEIPSATHCS B HPO-
TYKTUBHBIA TPECHBIH BOJOHOCHBI TOPHU30HT NPH OSKCIUIyaTallH
BOZ103a00PHBIX COOPYKEHUH.

Bonee Bcero moasepKeHbl 3arpsiI3HEHUIO TPYHTOBBIE BOJIBI U B OCOOEH-
HOCTH BEPXOBOJIKA, TaK KaK OHM HE 3allWIIEHbI CBEPXY TONIIEH BOIOYIIOP-
HBIX TPYHTOB OT IIPOHUKHOBEHUS 3arps3HSIONINX BEIIECTB. APTE3UAHCKHUE
BOJIbI 3arpsA3HSIIOTCS B 3HAUMTEIBHO MEHBIIEH Mepe, NMPEeHMYIECTBEHHO
npH cOpoce CTOYHBIX BOJ Yepe3 CUCTEMY MOTJIOMIAOIINX CKBAYKHH.

HauGonee yacTo mpu 3KCIUTyaTanuy COOPY>KEHU BOIOCHAOXKEHUS U
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KaHQJIN3AI[MM BCTPEUYAeTCs] XUMHUYECKOe U OaKTepHajbHOE 3arps3HCHHE
noJ3eMHbIX BoA. Pexxe Habmromaercs paguoakTHBHOE, MEXaHHYECKOE U
TEIJIOBOE 3arpsi3HEHHUE.

Xumuueckoe 3azpaznenue — HandoJiee pacIpoCTPaHEHHOE, CTOMKOE
U jpaneko npoHukaromee. OHO MOXeT ObITh opraHuueckuM ((eHoss,
Ha(TEHOBBIC KUCIIOTHI, SIIOXUMHKATHI M JP.) U HEOPraHu4eckuM (co,
KHCJIOTHI, IEI0YH), TOKCHYHBIM (MBIIIbSIK, COJIM IMHKA, PTYTH, CBUHLIA U
Jp.) ¥ HETOKCUYHBIM. BpejHbIe XUMHYECKUE BEIeCTBa MU (HHIbTPALIHN
B IJIacTe€ COpPOMPYIOTCS YacTULAMU TPYHTOB, OKHCIISIIOTCS M BOCCTaHAB-
JMBAIOTCS, BBIMANAIOT B 0cafoK. OJHAKO IMOJHOTO CaMOOYMILIECHHS 3a-
IPA3HEHHBIX BOJ HE MpoucxoauT. Ouar XuMU4ecKoro 3arpssHenus 1o 10
KM U Ooiee AOCTUTaeT B CHJIBHO IMPOHUIAEMBIX TPYHTAX M MPH 3HAYH-
TEJIbHBIX YKIOHAX MOJ3EMHOr0 MOTOKA.

Bbaxkmepuanvnoe 3azpsaznenue BblpaxaeTcsl B IOSBICHUM B MOJ3EM-
HBIX BOJIaX MAaTOTEHHBIX OakTepuii. OHO HOCHT BPEMEHHBIN XapakTep, a
WHTEHCUBHOCTh 3aBHUCHUT OT HA4YaJbHOTO 3arpsi3HEHHs, BOJONPOHUIIAe-
MOCTH TPYHTOB U BPEMEHH BBDKUBAHUS OaKTCPHIA.

BecbMa onacHO paduoaxmueroe 3azpsA3Henue NOA3EMHBIX BOJ, Haxe
MpU OYEHb MaJIbIX KOHIEHTPALMAX paJMOaKTHBHBIX BeliecTB. Hambonee
BPE/HbI «JIOJNTOXKUBYIIUE» paJHOAKTHBHBIC 3JeMeHThl (crponimii-90,
ypaH, pamuii-226, 1ie3uit u zp.), crnocoOHbIe OBICTPO MEpEIBUIaThCS B
MIO/I3eMHBIX BOJIaX. DTH JIEMEHTH MOTYT MIPOHUKATH B MOA3EMHBIE BOJIBI
U TIpY BBINIAICHUHU Ha TIOBEPXHOCTH 3€MJIM PaJIMOaKTHUBHBIX MPOTYKTOB U
OTXO/JIOB.

Mexanuueckoe 3azpA3HeHue BEAET K IONAJAHUIO B I10J3€MHbBIC BO-
JIbl MEXaHUUYECKHUX TPUMECEH, COEPIKAIINXCS B CTOYHBIX BOjIax (IIECOK.
IUTaK ¥ Jp.), 0 KPYITHBIM IIyCTOTAM.

Tennosoe 3azpsa3Henue CBSI3aHO C IOBBIIIEHUEM TEMIIEPATyphl MOJ-
3€MHBIX BOJ B PE3yJIbTaTe X CMELIMBAaHUs C O0Jiee HArPETHIMU IOBEPX-
HOCTHBIMH WJIM T€XHOJIOTMYECKMMHU CTOYHBIMM BOJAMH, IIPU UX 3aKadH-
BaHUM Yepe3 MOIIIOMAIOIINE CKBAXKHHBI,

Mepsbl 60pb0bI ¢ 3arpsi3HEHMEM MOJ3EMHBIX BOJ BKJIIOYAKOT OYM-
CTKY CTOYHBIX BOJ|, CO3/aHHE O€30TXOIHBIX NMPOU3BOJICTB. IKPAHUPOBA-
HUe yal 0accelHOB, IepexBaT NPOGMIBTPOBABIIMXCS CTOKOB APEHAXKEM
u zp.

B0n03a60p51 JOJIKHBI pactiojiaraTbCs BBIIIEC 110 ITOTOKY ITOA3EMHBIX BOT
OTHOCUTEJIBHO YYAaCTKOB 3arpsA3HCHUS. Hx He CJICAYET pasMelliaThb OJIM3KO K
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peKe, a Takke BOJM3M MPOMBIIIICHHBIX MPEANPUATHNA U CEeTbCKOXO03SHCT-
BEHHBIX TEPPUTOPUIL CO 3HAUUTEIIEHBIMU YTEUKAMHU CTOYHBIX BOI.

BaxueiiinmMu Mepamu TpelynpexIeHUs] 3arpsa3HEeHUs] BOJ B pailoHe
B0J103200POB SIBJISIETCSI YCTPOHUCTBO BOKPYT HUX 30H CAHUMAPHOU 0XPa-
npl. K HUM OTHOCSTCSI TEPPUTOPHH C OCOOBIM PEKHMOM 3KCIUTyaTal[n
XO03SICTBEHHO-TTUTHEBOTO BOJIOCHA0KEHUS, UCKITIOUAOIIUE 3arps3HeHne U
yXyALIeHHE KadecTBa Mo3eMHbIX Bojl. COCTOAT OHU U3 IBYX IOSICOB.

MeponpusaTus Mo NPEeayHpexAeHUIO 3arpsA3HEHUs] MOA3EMHBIX BOJ
JOJDKHBI OBITH PaclpoCTpaHeHbl Ha BECh HKCIUTyaTHPYEMBI BOJIOHOC-
HbI1 TOPU30HT. IIpOEKTHI 30H CAHUTAPHON OXPAHBI COTIIACOBBIBAKOTCS C
OpraHaMy CaHUTApHOT'O HAJ30pa M yTBEP)KJAIOTCS COOTBETCTBYIOIIMMU
OpraHHU3alysIMU.

6. TH)KEHEPHO-TEOJIOTUYECKHUE PABOTBI
JJIS1 CTPOUTEJIBCTBA 3JJAHUIA U COOPYKEHUM

6.1. UHKeHEepPHO-T€0JI0THYeCKHEe HCCIeT0BAHUS
JJISl CTPOUTENbCTBA

WnxeHepHO-Te0I0rnYecKue W3bICKaHUSl OCYILECTBISIOT CIICHHAIIH-
3MpOBaHHbIE M3BICKATENbCKUE OpraHu3auny, Kotopsie B benapycu pyko-
BojactBytoTrcss CHB 1.02.01-96 «MmxeHepHble W3BICKaHUS IS CTPOU-
TenbcTBa». JIaHHBIA JOKYMEHT OIpelelseT MOPsIOK, COCTaB, 00beM M
BUJBI BBIIONHSAEMBIX H3BICKATENILCKUX PA0OT Ui Pa3IMUHBIX STaroB
MPOCKTUPOBAHMSA, CTPOUTEIILCTBA M IKCIUTyaTallMl OOBEKTOB B pa3iny-
HBIX T'€O0JIOTMYECKUX OOCTaHOBKAX, COCTaB JOKYMEHTAIMH MO PE3yJibTa-
TaM M3bICKaHUH, MOPSIOK MX MPEIOCTABICHHUS U MPUEMKH, a TAKKE OT-
BETCTBEHHOCTb MCIIOJIHUTEIICH U 3aKa34MKOB (IIPOCKTUPOBIIHKOB).

Lenp MHXEHEPHO-TEOJOTHYECKUX HCCIENOBAHUI — MOIYy4YUTh HEOO-
XOAUMBIE U TPOCKTUPOBAaHMS OOBEKTa HHKEHEPHO-TEOJOTNYECKHe
Marepuabl.

3amaua uccienoBaHM — U3yUeHHE Te0JIOTMYECKOro CTPOSHUS], TeOMOp-
(onoruu, TUIPOreoJOTHUECKUX YCIOBHH, NMPUPOIHBIX T'€OJIOTHYECKHX M
WHXEHEPHO-TEOJIOTHIECKHX TPOLIECCOB, CBOWCTB TPYHTOB M MPOTHO3 MX
M3MEHEHHH MTPU CTPOUTENIBLCTBE M KCIUTYaTalllH Pa3IuIHbIX COOPY KEHU.

TexHuueckoe 3aJaHMe Ha HHKCHEPHO-TCOJIOTHUECKUE H3BICKAHMS
BBIJAIOT CHEHUAINCTHI, 3aHUMAIOLIMECS NPOCKTUPOBAHUEM OOBEKTA,
KOTOpBIE JOJDKHBI BIIAIETh 3HAHUSIMHU 10 MHXKEHEepHOH reostoruu. Coctas
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HCCIIEIOBAaHUM OmpeesieTca MporpaMmMoi, COCTaBJIEHHON B COOTBETCT-
BHM C TEXHWYECKUM 3aJ]aHWEM U COTJIACOBAHHON C MPOEKTHOW OpraHu-
3arueit. B coctaB paboT BXoAAT: cOOp, M3yUCHUE W aHAIH3 UMEIOIIHXCS
Te0JOTHYECKUX MaTepHalioB MO paiOHy CTPOMTENhCTBA; HH)KEHEPHO-
reoJormYecKasi ¥ THAPOTeoJIOTHdecKas ChbeMKa; OypoBble W TOPHOIPO-
XOJYeCKHe pa3BelOoYHble paloThl; TreodH3mUecKue HCCICTOBAHUS;
OTIBITHBIE TIOJIEBbIE PAa0OTHI;, CTAIMOHAPHBIE HAOIIOJCHHS; J1abopaTop-
HBIE UCCIIEIOBAHUS TPYHTOB U MOJI3€MHBIX BOJ; KaMepalibHasi 00paboTka
Y COCTaBJE€HHE OT4eTa. Pe3ynbTaThl M3BICKAaHWA B BHJE HH)KEHEPHO-
Te0JOTMYECKOT0 OTYEeTa MePENal0TCs MPOSKTHON OpraHU3aIiH.

Bo Bcex ciydasx WccieqoBaHWS HAaYMHAIOT CO COOpa MMEIOIIUXCS
ApXUBHBIX MATEPHAIOB O MPUPOIHBIX YCIOBHUSX paioHa (re0J0rn4ecKoM
CTPOCHHH, TUAPOTEOJIOTHIECKUAX YCIOBUAX, KIIMMATe, THIPOJIOTHH, TT0Y-
BEHHOM IOKPOBE, TOMOrpaduu), a Takke 00 MMEIOIIEMCS OITBITE CTPOH-
TEJIhCTBA WU IKCIUTyaTaIlMH aHAJOTHYHBIX COOPYKEHHH B MECTHBIX IpH-
POIHBIX YCIOBUAX. TIIaTeNbHBIN cOOp M aHAIHN3 MMEIOUTUXCS MaTepHa-
JIOB C PEKOTHOCIHMPOBKOW paiiOHa TO3BOJSET COCTaBUTH MPOrpaMMy
WCCIIEIOBAHUN M COKPATHUTH UX O0BEM.

Ilocne mpoBeneHHs HEOOXOAWMBIX TOATOTOBUTENBHBIX PadOT H3BI-
CKaTeNbCKUN OTPSJ] WIN TAPTHS BBIE3KAET Ha MECTO OyIIyIIero CTpoH-
TEJIbCTBA M TMPHUCTYIAET K MOJIEBBIM paboTam (cheMka, OypoBbie, reodu-
3UYECKHE U JAPYTHE).

WmxenepHO-Teosornyeckre padboThl OOBIYHO BEHITIONHSIOT B TPH dTara:

1) MOATOTOBUTENBHBIIA; 2) IONIEBOM; 3) KaMepasIbHEIIA.

IloozomosumenvHble pabOTHl BKIIOYAIOT M3yYeHHE paiioHa 1Mo ap-
XUBHBIM, (DOHIOBBIM W JINTEPAaTypHBIM MaTepHuaiaM. Bemercs moaroros-
Ka K MTOJIEBBIM paboTam.

B nonesoii nepuon mpousBoasTcs pabOTHI:

* HHYKEHEPHO-TE€OJIOTHYEeCKas CheMKa,

* pa3zBeOYHBIE pa0OTHI U TEOPU3NIECKHUE UCCIIETOBAHUS;

* ONBITHBIC TIOJIEBBIC UCCIIEIOBAHMSI TPYHTOB;

* M3y4YeHHE MOJI3EMHBIX BOJ,

* aHaJIN3 OIBITa MECTHOTO CTPOUTENGCTBA H T. [I.

B kamepanvusiti nepron o6pabaThIBarOT MOJEBBIE MaTEpUANBl U pe-
3yJbTaTHl JTAOOPATOPHBIX AHAIM30B, COCTABISIOT WH)KEHEPHO-TEOJIOTH-
YECKHI OTYET C COOTBETCTBYIOUTUMHE TPadUUIEeCKUMHU MPHIIOKEHUSIMHI B
BHJIE KapT, pa3pe3oB H T. II.
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OxonyatenbHass 00pabOTKa MOJIEBBIX MAaTEPHAIOB M PE3YIIHTATOB JIa-
0OpaTOPHBIX aHAIHM30B 3aBEPINACTCS COCTABJICHHEM HHXCHEPHO-TEOIIO-
THYECKOTO M THIPOTe0JIOrNIeCKOr0 OTYETOB.

O0BeM MHKECHEPHO-TEOJIOTHUECKIX WCCIIEIOBAHUIN pa3indeH u o00y-
CIIOBJIEH CTajueil mpoeKTHpoBaHus (MpeaBapuTeIbHBIC WIIH JETaJbHbIC
HCCIIE/IOBAHUS), TCOJIOTMYECKON H3YYEHHOCThIO paiioHa (M3y4eHHBbIH,
MaJIOU3yYEHHbIH, HEM3YYEHHBIN), CI0KHOCTBIO TEOJIOTHYECKOTO CTpOe-
HUsI, 0OCOOCHHOCTSMHU CBOMCTB TpyHTOB (TpeOyroiie u He Tpebyromme
CIEIHATbHBIX PabO0T), KOHCTPYKTHBHBIMH OCOOCHHOCTSIMH COOPY)KECHHI
U MX KalUTaIbHOCTHIO.

O0BbeM TPOBOAMMBIX pabOT 3aBUCHT OT CJIOXKHOCTH WH)KEHEPHO-
TeOJIOTMYECKUX YCIOBUM, KOTOPhIE TOAPA3ICISIOT Ha TPU KATETOPUH:

1 xamezcopusi — y4aCTKH C MPOCTON T€OJIOTHUEH; CIIOW 3aJIeraroT MoY-
TH TOPHU30HTAJIBHO; HECYyIas CrOCOOHOCTh TPYHTOB JOBOJBHHO BENHKA,
TPYHTOBBIC BOJBI MO/ (pyHIAMEHTaAMH 3aJIeTal0T HUKE aKTHBHOM 30HBI,
MOIIIHOCTb HACBHIMTHBIX PYHTOB HE MPEBBIIIACT 2 M;

Il kameeopuss — y4acTKu cpelHel reoJornIecKoil CI0KHOCTH; TOJ-
ma cioxeHa u3 4 — 5 NHUTOJOTMYEeCKH Pa3NIUYHBIX CIOEB B BHJE JIMH3
WIN CKJIaJIOK; TPYHTOBBIC BOJIBI 3aJICTAlOT B TpPEJeNaX aKTHBHOW 30HBHI,
MOIITHOCTh HACBIITHBIX TPYHTOB COCTaBISACT 3 — 4 M;

Il kamezopuss — y9acTKU TEONOTHYECKH CIIOXKHBIC, PACIIONIOKEHBI B
npenenax MepecevueHHoro penbeda; ToNIa MHOTOCIONHAS, 3aIeraHue Clo-
€B JIMH30BUJIHOC HMJIM HECOTJIACOBAHHOE, CKIIAUaTroe; HapylmeHHOe; TPYH-
TOBBIC BOJIbI HAXOJSTCS BBIIIE MOJOMBH (YHIAMEHTOB, aKTUBHAs 30HA
COJICPKUT TPYHTHI THIA WA, TOP(}a; MOIIHOCTh HACHITHBIX TPYHTOB TIpe-
BBIIIACT 4 M; HA YYaCTKE Pa3BUThI TIPHUPOTHBIC TCOIOTHICCKHE SBIICHUS.

OCHOBHOI 00BEM WHKXEHEPHO-TEOJOTHISCKUX PabOT BBIMOIHSIOT 0
npoekTupoBanus. OHH 00ECIEYMBAIOT MOJTYYCHUE HEOOXOJUMBIX JIaH-
HBIX O TCOJIOTHMA MECTHOCTH, CBOWCTBAaX TPYHTOB M (HOPMYIHPOBKY WH-
’KCHEPHBIX BBIBOJIOB, HA 0a3e KOTOPHIX YCTaHABIUBACTCS TITyOWHA 3aI10-
*eHus: GYHIaMEHTOB W BEJIMYMHA JIOMYCKAeMbIX JABJICHUH Ha TPYHT,
MPOTHO3HUPYIOTCSI YCTOHYUBOCTh COOPYXKEHHSI, BEIMYUHBI OXHJACMBIX
0CaJIKOB U T. [I.

B mporiecce cTpouTenhcTBa PU MPOXOJIKE KOTIOBAHOB CBEPSIOT T€0-
JIOTHYECKHE JJAHHBIC C MaTepUallaMH HHXCHEPHO-TEOJIOTMYECKUX UCCIIe-
JIOBaHHI JI0 TIPOCKTUPOBaHUs. B ciydae pacxoxkIeHHH HAa3HAYAIOT JIO-
MOJTHUTENTbHBIE HHKEHEPHO-TECOIOTHYECKHE PAOOTHI.

ITpu sKkcruTyatanuu 31aHU U COOPYKEHHH BO MHOTHX CIIyYasX Mpo-
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BOZST HAOJIOAEHHUS 32 XapaKTepoM M BEIWIMHON ocaloK (pyHIaMEHTOB,
PEXMMOM TPYHTOBBIX BOX M PEK, pa3MbIBOM OEperoB, yCTOHYHWBOCTHIO
CKJIOHOB M T. 1. K 3TOMy meproy OTHOCAT pabOThI, TOTyYHBIITNE Ha3Ba-
HUE WH)XEHEPHO-TEOJOTHIECKON IKCIEePTH3BI, Ui YCTAHOBJICHHS IIPH-
YUH BO3HUKHOBEHWUS JIeOopMaIlvid 3IaHII U COOPYKEHUH.

NHxeHepHO-Te0IOrMYeCKUi OTYET ABJISIETCS UTOTOM U3bIckaHuU. OH
repesaeTcs MPOSKTHOW OpraHM3allMd W Ha €r0 OCHOBE BBITIONHSETCA
HeoOXoJrMasi TPOEKTHas JOKyMEHTalus Ui cTpouTenscTBa. OTyer
COCTOUT W3 BBEIEHUs, OOIIEH W CIeNMaabHOW dYacTei, 3aKITIOUYCHHS U
priIokeHn. Bo BBe/IleHNH yKa3hIBAIOT MECTO TPOBEICHUS U3bICKATEIh-
CKHX palOoT W BpeMs roja, UCIOJHUTEH U 1elb paboT. B obmieit yactn
Y OTIENFHBIX TJ1aBax JaeTcs ONMHCaHNE!

* penbeda, KIMMaTa, 3aCeNEHHOCTH, PACTUTENLHOCTH,

* TEOJIOTUH C TIPUIIOKEHUEM T€OJIOTHYECKUX KapT U Pa3pe3oB,;

* KapT CTPOUTENHHBIX MaTEPHUaOB JJIS BBITIOIHEHUS CTPOWTEIBHBIX
pabor.

B crenmanpHBIX TNaBax JaeTcsl XapaKTepUCTHKA TPYHTOB, X HOpMa-
TUBHBIE U PaCUETHBIE CBOMCTBA, MPUTOAHOCTD I CTPOUTEIHCTBA OOBEK-
ta. [log3emMHBIe BOIBI OIIEHUBAIOTCS KaK UCTOYHUKU BOJOCHAOXKEHUS TIPH
CTPOUTENHCTBE M AKCIUTyaTaly 00BhEeKTa U KaK OHH MOTYT CKa3aTbCs MpU
CTPOUTETLCTBE. M3maratoTcss peKOMEeHJaluy TI0 CTPOUTEITFHOMY BOJIOIIO-
HIDKEHHIO U YCTPOWCTBY JpEHaKEH Ha IMEePHOT KCILTyaTaIliii 00beKTa.

B 3akirounTenbHOI YacTH oTYeTa JaeTrcs o0Iias WHKEHEPHO-TeO0Io-
THUYECcKasi OIeHKa yJacTKa 10 HMPUTOAHOCTH ISl CTPOUTENBCTBA, YKA3bI-
BalOTCs HanboJee MpreMIeMble ITyTH OCBOCHUS TEPPUTOPHH, 3a0CTPSIET-
csl BHIMaHUE Ha BOIIPOCAX OXPaHbI OKPYKAIOIIEH Cpebl.

OTtder 00s3aTENBFHO JOJDKEH UMETh NPUIOKEHHE C TpaduuecKUMU
MarepuagaMu (KapThl, pa3pe3bl, KOJIOHKA CKBaXHWH W Ip.), Tabauiiamu
CBOWMCTB TPYHTOB, XMMHUYECKHUX aHAJIM30B BOJBI, KATAJIOTOM T€OJIOTHYe-
CKHX BBIPaOOTOK H JIp.

B mocnennee BpeMst 3HAUNTENEHOE MECTO B CTPOUTENHFHON MPAKTHKE
3aHAMAIOT PEKOHCTPYKIHH, NepernpoGUINpOBaHAS U PECTaBpalluil 37a-
HUW W COOPYXEHHH, KaK MPaBUJIO, B Mpeaeiax CyIIeCTBYIOMEH Topo-
cKoil 3actpoiiku. Mcxoast M3 3TOr0 WHXKEHEPHI-TEOJOTH JIOJDKHBI OIle-
HUTH CTEIIeHb M3MEHEHHUI B T€OJIOTMYECKON cpesie 3a MepHo/] IKCILTya-
Taliy 37JaHUH U COOPYXKEHHH, 4TOOBI MOKHO OBLIO BBIPAOOTATh PEKO-
MEHAANW 0 JANbHEHIINM MPOEKTHBIM PEIICHUSIM B CBSI3U M3MEHHB-
eHCs Te0TOrHIeCKOi 00CTaHOBKOM.
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Hnorcenepno-zeonozuueckue 3aKnl04eHus COCTaBISIOTCS TPeX BU-
J0B: 1) 00 yCIOBHUAX CTPOUTEIbCTBA 00BEKTA; 2) 0 MpUUHHAX Aedhopma-
U 3MaHUH U COOPYIKEHHH, 3) SKCTIEPTHBIE.

3akioueHre 0 npuunHax aedopManrii 30aHUi U COOPY>KEHHIH MOTYT
COZep)KaTh MaTephalibl paHee MPOBEACHHBIX HCCIEIOBaHUHM, OCMOTpa
MECTHOCTH M coopykeHus. [Ipy HE0OXOIMMOCTH JOMOJHHUTEIBHO BbI-
MOJHSIOT HEOONBIION 00beM HccienoBaHui. Vicxoas u3 BCKPBITHIX MIPH-
4yuH AedopMannil HaMeyarTcs MyTH UX YCTPaHEHHS.

WnxeHepHO-Te0I0rnYecKas KCIepTH3a yCTaHaBINBAeT:

* [IPaBUJIBHOCTh IPHEMOB HCCIICI0OBAHUH;

* TOCTaTOYHOCTH 00BEMOB padoT;

* IPaBOMEPHOCTDH BHIBOJIOB U PEKOMEHIALINH;

* IPUYHHBI aBapuil U T. A.

ITo o6bemy paboOTHI 3KcIepTH3a OBIBACT KPAMKOBPEMEHHAs W Oau-
menvHas. B mepBoM ciydae BBIBOABI U3JIAraloTCsl B BUJC 3aKIIOYCHHUS, a
BO BTOPOM — B 3aKJIIOYEHHUHU COJAEPIKATCS KOHKPETHBIE PEKOMEHALNH,
000CHOBaHUS M J0Ka3aTeJIbCTBA LENECO00Pa3HOCTH MpeaIaraeMblx UH-
JKEHEPHO-TEXHUYECKUX MEPOIPUSATHH.

HNH:xkeHepHO-Te0JIOTHYeCKAsi CbeMKa IIPEICTABISIET COOOM KOM-
IUIEKCHOE M3YY€HHUE T'€0JIOTHH, THAPOTeOJIOTHH, TeOMOP(HOJIOTHH U APY-
THX €CTECTBEHHO HCTOPUYECKUX YCIOBHH pallOHA CTPOUTEIHCTBA, UTO
MO3BOJIAIET OLICHUTH 3TY TEPPUTOPHUIO ATl 3aCTPOUKH.

Macmrtab CheMKH ONpeneNnseTcs NeTalbHOCThI0 HHXEHEPHO-TE€0JIO-
radeckux ucciaenoBanuil u koiuebierca or 1:200 000 mo 1:10 000 um
kpymHee. OCHOBOHM AJISI CHEMKH CIYXKHT Te0JOrHdeckas KapTa AaHHON
TEPPUTOPHH.

I'eomopdonorndeckne uccaeOBaHUsl YTOUHSIOT XapakTep, BO3pacT U
npoucxoxnenue penbeda. [Ipu reonormueckux padoTax ONpenessoT
YCIIOBHS 3aJleraHysl, MOIIHOCTh M BO3PACT TPYHTOB, W3Y4alOT €CTECTBEH-
HblE OOHa)KEHUS MX CJIOEB HA CKJIOHAX. XapaKTepHble OOHAKEHUS 3apHCO-
BBIBAIOT U (hoTorpadupyror. BeipaboTkn JOKyMEHTHPYIOT M OTOMPAOT U3
HHUX MPOOBI TPYHTOB UIsl JIADOPATOPHBIX HCCIEIOBAaHUM. BBIBISIOT THA-
POTeOoJIOrHUECKUE YCIIOBUS, INIyOHHBI 3aJIeraHus TIOI3EMHBIX BOA, MX pe-
KMM U XHMHYECKHI COCTaB, F€0JIOTMYECKHE SBJICHUS U TIPOLIECCHI, U3yda-
IOT OIBIT CTPOUTENBCTBA HA JAHHOW TEPPUTOPUH, ONPENEISIOT (U3MKO-
MEXaHHUUYECKHE CBOMCTBA IPYHTOB MOJIEBBIMH METOIAMH.

Ha ocHOBe moydYeHHBIX JAaHHBIX COCTaBIAIOT MHXEHEPHO-TEOJOTH-
YEeCKyI0 KapTy pailOHa CTPOHMTENHCTBA, MO3BOJISIONIYIO BBIACIHUTH TPH-

181



TOJHBIE TI0J] CTPOUTENHCTBO YIACTKH.

A3pokocMuveckne MeToiabl. J[Ji1 YCKOpPEHHUSI CPOKOB CHEMOYHBIX
paboT ¥ TOBBIMIEHUST MX KAa4ecTBa HCIOIB3YIOT a3pPOMETOJBI, KOTOpEIE
3¢ (eKTUBHBI B paliOHAX, TPYAHOIOCTYIHBIX JJIS Ha3€MHOTO W3YYECHUS
(3a605104€HHBIE HU3MEHHOCTH M T. 1I.)..

BypoBble 1 ropHonpoxoayeckue pa3peoyHble padoThl SBIIOTCS
CYIIECTBCHHON YacThIO TOJIEBBIX HccienoBaHuid. C MOMOIIBIO OYPOBBIX
CKBa)XKMH U TOPHBIX BBIPaboTOK (Iryp¢oB, IITOIEH U Ip., pHuC. 84) BHIsAC-
HSIOT T€OJIOTHYECKOe CTPOEHUE U TUAPOTEOIOTHIECKHE YCIOBHS CTPOH-
TEJHLHOW TUTONMIAIKA Ha HEOOXOIUMYIO TITyOHHY, OTOMPAIOT MPOOBI TPYH-
TOB M TIOJ3€MHBIX BOJI, IPOBOJST OIBITHBIE PAaOOTHI W CTAIlIOHAPHBIE
HaOIIOICHYISL.

a) 6) Byposas
CKBAXMHE

Uypp \

Puc. 84. PazBeiounsIe BEIPaOOTKH:
a — TOpU30HTaJIbHbIC (KaHaBbI, IITOIBHHU); 6 — BepTUKaIbHEIC (I1ypd,
OypoBasi ckBaxkuHa); 1 — HAHOCHI; 2 — KOPEHHBIE TPYHTHI

Pacuucmxu, kanagvl N wmoabHy OTHOCAT K TOPU3OHTAJIBHBIM BbIpa-
0oTkaM. VX NpUMEHSAIOT Ha ydYacTKax, CIO0KEHHBIX KPYTOIaJalolINMHU
ciosiMu. IIpy cnabOHAKIOHHOM M TOPHU30HTAIBHOM 3aJIETaHUU CJIOEB
CIIeAyeT NPOXOIUTh MIyp(hBl U OypOBbIE CKBAXKUHBI

Llypgher (ipy KpyTriioM CEYSHUH — AYAKU) MO3BOJISIOT JIerde Mpou3-
BOJAUTH OTOOP JIIOOBIX IO pazMepy 00pa3loB IPYHTOB C COXpaHEHHEM HX
CTPYKTYPHI M IPUPOJHOM BIAXKHOCTH B YCIOBHUSX UX 3aJIETaHUS MO BCEM
YeThIpeM CTeHKaM W JHY. [Ipu 3ToM menaroT 3apHCOBKY M COCTaBISIOT
pasBepTKy mypda, 4To Mo3BOJIIET 00jJee TOUHO ONPEACIHUTH TOJIIMHY
CJIOEB U XapaKTep MX 3aJieraHus B IPOCTPAHCTBE.

byposvie cksasicunsl npeacTaBIsAOT coO0H KpyIJible BEpTHKAIbHbBIE
WIN HAaKJIOHHBIE BHIPaOOTKM Mayloro auaMeTpa. B OypoBBIX CKBaknHax
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pa3IMyaroT ycmoe, CMenKu i 3a601.

BypeHnue npuMeHsieTCss B OCHOBHOM JUISl HCCIIEIOBAHMSI TOPH30HTAIb-
HBIX WJIHM TOJIOTONAJAONINX IUIacToB. M3Biekas oOpasibl IPYHTOB W3
CKB@KUHBI 110 MEPE €€ MPOXOJKH, BBISCHIIOT COCTaB, CBOMCTBA, COCTOS-
HHE TPYHTOB, YCJIOBHUS HX 3ajieranus,. B 3aBuCHMOCTH OT criocoba Oype-
HHS M COCTaBa IPYHTOB O0pasibl OBIBAIOT HEHAPYHNIEHHOW WJIH Hapy-
meHHOM cTpykTypsl (KepHbl). [IpenMymiecTBa OypeHHs: CKOPOCTh MPO-
XOJIKH CKB@XKHH C JOCTHXKEHHEM OOJIBINUX TIIyOWH, BHICOKAs MEXaHH3a-
st paboT, MOOMIILHOCTE OYPOBBIX ycTaHOBOK (pHc. 85).

Puc. 85. BypoBas ycraHoBka Ha aBTOMOOMIIE

JInist KpeTieHnsl CKBaXKHH B CITa0bIX ¥ BOJOHACHIIIEHHBIX TPYHTaX OT
00BaJIOB M OIUIBIBAHMS CTEHOK MPHUMEHSIOT CTaJbHBIE 00CaTHBIE TPYOHI.
Ilo manHBIM OypeHHs] CKBaXHHBI O(DOPMIISETCS TEO0JIOTO-TUTOIOTHYe-
ckas xonoHka B macirade 1:100 — 1:500 ¢ mpencraBieHueM TOMIIUHBI
3aJieraHus CJI0eB, JIUTOJOTMYECKOTO THIA, TITyOHHBI 3ajleraHusl YPOBHS
TPYHTOBBIX BOJI, MeCT 0TOOpa 00pa3IoB IPyHTa, MX BO3pacTa B HHJIEKCAX
(puc. 86). CkBakMHBI TIOCITE IPOXOAKH 3aCHIMAOT.
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CxsaxuHa N21

Abc. otmeTka yorea— 80,0 M

My6una P Yposens
aspes
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® g Gnoa, m @ KOHCTDYKLHS A T
IS ] S = | exBaxsHs ] OTI0T146CK00
[ g I . S Q onucanne
2| 53 g8 3|38 ropoa
g or| o | = S : | 8%
[ g g 3
< Y
aQy CyrimHox cepeif, nerkui
! o0 20 a0 CPBgHeA MIOTHOCTH
4,0 4,0 ~
[lecoKk MenKo3epHUCTLIA,
aQpy CBETNO-CEPLIA, BRKHLIA,
PoiXbifd, C myGutist 4,0 M -
BOOOHOCHBIA
2 2.0 8,0 6,0
Fos
Imuwa TemHo-cepasn,
aQyy F— TYrONNacTUYHER ¢ TOHKAMA
] b npocofKamMy, Necka
3 8,0 13,0 5,0 13,0
Fpasusine TaneyHnKoBbIe
oC OTROXEHUA C BKAIOYEHHEM
" nacka, BOAOHACKLIILEHHbIe,
nnoTHEIe
4 13,0 | 18,0 5,0

Puc. 86. 'eonoro-nuronornyeckas KOJIOHKA OYPOBOH CKBaXKHHBI

OT00p 00pa3moB IPYHTOB W MP0O BOABI IS TIOCISAYIOMUX JI1abo-
PaTOPHBIX aHAIN30B MPOU3BOAAT W3 OOHAKEHWIA, OYpPOBBIX CKBAXKUH,
myp}oB U Apyrux BeIpaOOTOK. IIpoOBI OTOMPAIOT MOCIOWHO Ha BCIO
TyOMHY BEIpaOOTKH He pexe deM depes kaxasie 0,5 — 1,0 m. Hanbomee
JETaTBbHO OMPOOYETCSI HECYIIUI CIION OCHOBaHHS cOOpykeHus. 13 mryp-
(hoB oTOMparOT MOHOJUTEI B (popMe KyOOB ¢ COXpaHEHHEM HMX CTPYKTY-
pBI, 9TO OCOOEHHO BaXHO MJISi CBSI3HBIX TPYHTOB, B KOTOPBIX KpOMe
CTPYKTYpHI HEOOXOAMMO COXPaHWUTh MPHUPOJHYIO BIAXKHOCTH. M3 ckBa-
KUH TPYHTOHOCOM OTOHMPAIOT MMJIWHAPHYECKHE MOHOJIUTHI M OOMATHI-
BalOT CJIOEM Mapiii, MPONMUTAHHOW TNapadWHOTYIPOHHOW CMECHIO, IIO-
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nmorperoir 1o 60 — 65°C. MOHONUTHI MPETOXPAHIIOT OT COTPSCCHUS U
MIpOMEp3aHusI M XpaHsT He Oojee 1,5 mecsres.

OO0pa3nel HApYIIEHHOW CTPYKTYPBI OTOMPAIOT OOBIYHO M3 PBHIXIIBIX
TPYHTOB.

[TpoObI oA3eMHO# BOBI OEpYT B eMKOCTH (C TIIATETbHBIM UX 3aKy-
MOPUBAHUEM) M3 KaKIOT'0 BOJOHOCHOTO TOpU30HTa B 06BeMe ot 0,5 10 2
J ¥ KOJHMYECTBE, 3aBUCAIIEM OT BHJIA XUMHYECKOrO aHaamu3a (MOJIHBIH,
COKpAIIIEHHBIN) U CTCICHH MUHEPATH3AI[MH BOJIBL.

I'eopu3nyeckne MeTOIbI HCCICIOBAHUS (DIEKTPOMETPHS, PAIUOMET-
pHS WK Teopasap M ceiicMOMETpHUsi OOBIYHO COIMYTCTBYIOT pa3BelOYHBIM
paboTtam U B psijie CIIy4aeB HO360/1A10M 3HAUUMETbHO COKPAMUNb 00beM
wiypghosanus u dypenusn. C ux IOMOIIBIO MOXKHO M3y4aTh (PU3UYECKUE U
XMMHUYECKUE CBOWCTBA I'PYHTOB M TIOA3EMHBIX BOJ, YCJIOBHS 3ajJeraHus,
JIBIDKEHHE TTOJI3EMHBIX BOJI, MHKCHEPHO-TCOJIOTHUYCSCKHE SIBJICHUS U TIPO-
necchbl. CelicMUUecKre METOJbl OCHOBAHBI Ha pa3lIMuuMU CKOpPOCTeH pac-
MPOCTPAHEHHS YIPYTHUX KOJICOAHUH B Pa3IMYHBIX CpeAax. DICKTpopas-
Be/lka OCHOBaHA HAa HMCKYCCTBEHHO CO37[aBacMOM B TPYHTax 3JICKTpHUC-
ckoM rmone. Kaxaprii cyxoif W HACHIICHHBIA BOJOW TPYHT UMEET CBOE
YACIBHOE 3JICKTPHUUECKOE COMPOTHBIICHHE. TOYHOCTh PE3yJIbTATOB JJICK-
TPOPAa3BEAKHY IS TAHHOM IUIOINAJKH 3aBUCHT OT Pa3HHMIIbI COMPOTUBIICHUI
CMEXHBIX cj1oeB. Haubosblliee mpuMeHEHHE HAIUTK JICKTPONPOGUIUPO-
BaHME U BEPTHUKATBHOE 3IEKTpUueckoe 3ouanposanue (BI3).

[pu saexmponpoguruposanuy Ha UCCIEAYEMOM ydacTKe 3a0MBaiOT
B IPYHT CEPHIO 3JIEKTPOJOB B CTBOPaX M Ha KAKIOM U3MEPSIOT COMPO-
THBJICHUE TPYHTOB (puc. 87).

1

111t

Puc. 87. DnexTponpoduarpoBaHue TOIIIN IOPO:
1 — npubop; 2-5 — anekTpoxs!

Bepmukanvroe snexmpuueckoe 30nouposanue (BD3) mo3Bosser or-
peaeNaTh YPOBEHB MOA3EMHEIX BOJ, THA PEYHBIX JIOJIUH, BBIICISTH CIOU
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Pa3IHMYHOTO JIUTOJIOTHYECKOTO cocTaBa. CyIIHOCTH METO/Ia B TOM, UTO C
YBEIMYEHHEM PACCTOSHUS MEXIy NHUTAOMUMHU dyeKTpogamMu A u b
(puc. 88) nmuHMK TOKOB IepeMeNaroTcss BHU3. I IyOrnHa TaKOTO 30HIMPO-
BaHHUS 3aBUCUT OT PACCTOSAHUS MKy TouKkaMu 4 u b.. I1o 3TuM TaHHBIM
MOKHO TIOCTPOUTH reojormdeckuii paspes. Ha puc. 89 nokasana xpuBas
B33 B comocTaBineHnn ¢ JaHHBIMA OypeHUs. PHCYHOK ITOKa3bIBaeT, 4TO
B33 getko onpenersieT reoIornueckoe CTpOeHNE JAHHOM TOIIIIH ITOPO/I.

2
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Puc. 88. BeprukanpHoe anekTpudeckoe 30aupoBanue (BD3) Tommu nopox:
1 — nmoreHunomeTp; 2 — ucToyHUK nutanus; A, b, B, I' — anexkrponsr;
3 — SKBUIIOTEHIMAIbHBIE JINHUK, 4 — IMHUU TOKOB

B) r)

B33

Puc. 89. DrnextpopasBesika TOII MOPOJ:
a — 3IIEKTPONPO(HUIb Yepe3 KapCTOBYIO IOJIOCTb, 3aOJIHEHHYIO IECKOM; O — KapcToBast
MOJIOCTh B U3BECTHSIKE; B — OypoBasi KOJIOHKA; I' — KpuBas BO3

Haunbonee monnyio napopMaimio o xapakrepe 3ajeraHus TPyHTOB 1O
ryOMHE W HEeNpepBIBHO BIOJbL BCETO M3y4aeMOro Mpouiis, a TakkKe O
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HAJIMYUKM OOBOJHEHWH WM Pa3jIMYHBIX YPOBHEH MOA3EMHBIX BOJ HaJ
BOJIOYIIOPaMH U B BOJOBMEIIAOIINX TOJIIAX CHIMYyYHX TPYHTOB TO3BO-
JISET UCIIONB30Banue reopamapa (puc. 90).

Puc. 90. ITpumepsr reopagapHbix IpoduiIe:
a — IPYHTOBBIC HAIUIACTOBAHMS C PA3IMYHBIMU IPAHCOCTABOM H IPOYHOCTHIO;
0 — TO K€ C U3MEHSIOIIECHCS CTEIICHbIO OOBOAHCHUS

I'eonornyeckne kapThl W pa3pe3bl CO3AAOTCA MOCIE OKOHYAHUS
WH)KEHEPHO-TEOIOTHYecKuX padot. KapTel cocTaBisiroTcss B OCHOBHOM
JUTsl OONBIIMX TUTOLIAJIEH, I/Ie HaMe4yaeTcsl KpYIHOE CTPOUTENbCTBO, Pa3-
pe3bl — BO BCEX CIIyYasiX CTPOUTENHCTBA.

I'eonornueckue KapThl MPEJCTaBIAIOT COOON MPOEKIHIO T€0JIOTHYe-
CKHUX CTPYKTYp Ha TOPH30HTANbHYIO IUIOCKOCTh. [Ipu uX mocTpoeHun
UCTIONIB3YIOT TomorpaduuecKkue KapThl COOTBETCTBYIOLIETO MacliTada.
Ilonpa3aenstoT KapThl KOPEHHBIX IPYHTOB U YETBEPTHUYHBIX OTIIOKEHHH,
KOTOpBIE€ MOKPHIBAIOT MOBEPXHOCTh 3€MJIM TOYTH CIUIOIIHBIM YEXJIOM,
CKpBIBasg OT IJ1a3 KOPEHHBbIE TPYHTHI JTOUETBEPTUYHOIO Bo3pacta. Ha
Kapmax 4emeepmuyHblX OMaod#CeHuti TPUHATO TOKa3bIBaTh B IMJIaHE Ha
MOBEPXHOCTH 3€MJI PACIIONIOKEHHE TPYHTOB Pa3IMYHOIO MPOUCXOXK/Ie-
HUA (peuHble, JICAHUKOBBIC U T. JI.) U JIMTOJIOTHYECKOTO cocTaBa. Kapmul
KOPEHHbIX 2pYHmMOE MOKa3bIBAKOT XapaKTep 3aleraHusl, JUTOIOrHYECKUI
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COCTaB TPYHTOB, PACIOIaraeMbIX IO/ YEeTBEPTHUYHBIMU OTIIOXECHHUSIMHA U
CKPBITHI OT MIPSIMOTO HaOIFOICHNUSI.

Cpenr TeoIOTHYECKNX KapT KOPEHHBIX TPYHTOB OCHOBHOE MECTO 3a-
HUMAIOT WH)XEHEPHO-TEOJIOTHYECKNE, THUIPOTEOIOTHYECKHE W KapThI
CTPOUTETHHBIX MaTEPHUAJIOB.

Hnorcenepro-eeonozuneckue kapmsi — 3TO0 CBEICHHA O BaKHEHIIMX
WHXCHEPHO-TEOJIOTHMYECKUX (haKTOopax B Ipenesax H3ydaeMOW TeppuTo-
pun.

Kakass MHOKEHEPHO-TEOJIOTHYECKash KapTa COCTOMT M3 COOCTBEHHO
KapThl, YCIOBHBIX 0003HaueHuit [17] (puc. 91), reosornueckux pa3pe3on
1 MOSICHUTEIIBHOM 3aIUCKH.

MovsenHbisd :
cno CyrnnHox MnsigyH - Meprens
i + + +
]I Topgp Mmuxa pasus +++++ Iparur
fl SEaES SEVAV P "WA racs
ecox YA nece a6bpo
B . HN3secTHAK VRE ¥ AAA o}

Puc. 91. YcnoBHble 0003HaY€HNS NOPOJ VIS IUTOJOTHYECKHUX M APYTHX BUIOB KapT

VH)KeHEpHO-TeOIOTHYECKUE KapThl OBIBAIOT TpeX BUAOB: 1) MHKe-
HEPHO-TCOJIOTMYECKUX YCIOBHH, 2) HHKEHEPHO-T€OJOTHYECKOTro paii-
OHHPOBAHUS U 3) HHKEHEPHO-T€OJOTHYECKHE KapThl CHEIUAIbHOIO Ha-
3HAYCHUSL.

Kapma unsicenepro-ceonozuueckux yciosuti COIEPKUT MHHOPMAIIHIO
C pacueToM Ha y/JOBJICTBOPEHHE BCEX BHOB HA3€MHOTO CTPOUTENILCTBA.
Ee ucnonb3yroT miis oOmmiel ONEeHKH MPUPOIHBIX YCIOBHH MECTHOCTH,
rae OyeT OCyIIECTBICHO CTPOUTEIBCTBO.

Kapma unoicenepno-zeono2uiecko2o panioHuposanusi OTpaxkaeT pas-
JieJIeHHe TePPUTOPUU HAa 4YacTH (PErHOHBI, 00JACTHU-PAWOHBI U T. J.) B
3aBUCHMOCTHU OT OOIIHOCTH MX HHIKCHEPHO-TCOJIOTHYCCKUX YCIIOBHUI.

Kapmut cneyuanvhozo Haznauenuss COCTABISIOT NPHUMEHHUTENBHO K
KOHKPETHBIM BHIaM CTpouTeabcTBA. OHH COAEPXKAT OLECHKY HH)KEHEp-
HO-TEOJIOTHYECKUX YCIIOBUN TEPPUTOPUH CTPOMTENILCTBA U MPOTHO3 HH-
’KEHEPHO-T€OJIOTMIECKHX siBJeHui (puc. 92).
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Puc. 92. KapTra nH)KeHEpHO-T€OJIOTHYECKHUX YCIIOBHI CTPOUTEIHCTBA

MacmtaObl WHXEHEPHO-TEOJIOTUIECKAX KapT HAXOIATCS B 3aBUCH-
MOCTH OT WX Ha3HAYCHUS U JICTATLHOCTH COJICPKAHUS:

* o0mme 0030pHbIe (rau cxeMmaTnyeckue) — oT 1:500 000 u menbue;

* kapTHI cpexHero MacmTabda — ot 1:200 000 mo 1:100 000;

* neTanbHble KpynHoMacmTabubie KapThl (0T 1:10000 u kpymHee) uc-
MOJB3YIOT /Ui OOOCHOBAaHWS MPOCKTUPOBAHHS NMPH Pa3MENICHUH KOH-
KPETHBIX OOBEKTOB MPOMBIIUICHHOTO CTPOUTEIbCTBA, MPH 3aCTPOHKE
TOPOJICKUX TEPPUTOPHIA U T. JI.

I'eonoruueckue paspessl (puc. 93) NMpeacTaBISIFOT MPOCKIIHIO T€0JI0-
THYECKHUX CTPYKTYP Ha BEPTHKAIBHYIO TNIOCKOCTh U IMO3BOJISIIOT BHISIBHTH
Te0JIOTUIECKOe CTPOCHHE O TIyOHHE.

Ha reonornveckoM paspese IMOKa3bIBAIOT BO3PACT, COCTaB, MOIII-
HOCTh, YCJIOBHS 3aJieTaHHs TPYHTOB, THAPOTC€OJIOTHYECKHE YCIOBHSI.
Pa3pesbl cTposTCs MO TeoJOrHYecKoi KapTe WK MO JAHHBIM Pa3Beod-
HBIX BBIPaOOTOK (mypdoB, OYpOBBIX CKBaXHH). BepTHKanbHbBIH Mac-
mrTab pazpe3oB 00brYHO mpuHUMaeTcs B 10 u Oosee pa3 KpymHee ropH-
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30HTAJIBHOT'O.
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Puc. 93. CocraBneHue reosoruueckoro paspesa:
a — 3anokeHue ckBakuH 1-19 Ha MectHOCTH 110 JitHKH pa3pe3os -1 — VI-VI; 6 — reosnoro-
nTosorndeckuit paspes I-1; 1-19 — GypoBble CKBaXKHHBI; B CKOOKax yka3aHbl Homepa D

BriesieHHe HHKEHEPHO-Te0JIOrMYecKUX 3J1eMeHTOB Ha TeppHUTO-
pUAX CTPOUTEIBHBIX ILIOANOK. HHowceHepHo-2eonocuveckull ie-
menm (UI'D) — 310 WacTh MaccuBa IPYHTOB (CJIOW, YacTh CJIOS U T. I.),
OJHOPOJAHAS 1O BO3PACTy, JHUTOJOTHYECKOMY COCTaBy, IOKa3aTelsimM
COCTOsSIHHUA U (I)I/I3I/IKO'MCX3HI/ILICCKI/IM CBOMCTBaM.

BI)IILCJICHI/IC HWHXCHCPHO-TCOJOTHUUCCKUX 3JIEMCHTOB IMO3BOJIACT LICJIC-
HAMpaBJICHHO pa3MellaTh 34aHus (COOPY)KEHHsI) HAa TEPPUTOPUH, BbIJC-
JICHHOW TOJl CTPOMTENLCTBO, M JAET BO3MOXKHOCTh pellaTh BOIPOC BHI-
0opa MozeH paboThl OCHOBaHUS (HyHIAMEHTOB.

BI:II[GJICHI/IC HWHKCHCPHO-TCOJOTUYCCKUX 3JICMCHTOB MO3BOJISCT IICJIC-
HAIpPaBJICHHO pa3MellaTh 3JaHus (COOPYKEHHsI) Ha TEPPUTOPHH, BbIJC-
JIEHHOM o CTpoOUTCIbLCTBO, U I[aéT BO3MOKHOCTDH pelIaTh BOIIPOC BbI-
0opa Mozaenu paboThl OCHOBaHUS (DyHIAMEHTOB.

6.2. MecTopo:k1eHUs] NPUPOTHBIX CTPOUTEIHLHBIX
MaTepHaJioB

CkoruieHre B 3eMHOM KOpe ONpe/elIeHHBIX TPYHTOB, pa3padoTKa KOTO-
PBIX IPEACTABISET MPAKTUYECKUN UHTEPEC, B YACTHOCTU IS CTPOUTEIb-
CTBA, Ha3bIBACTCA MeCMOpOdHcOeHUem. B KOMIIIIEKC HH)XEHEPHO-TEO0I0r -
YECKUX HCCIICOBAHUI BXOAAT MOMCK M Pa3BelKa €CTECTBEHHBIX CTPOM-
TENFHBIX MaTEepPHaJOB, KOTOPbIE HEOOXOAUMBI JJIsi CTPOUTENHCTBA OOBEK-
Ta. Hanuuue Hy>XHBIX MaTepUaJIOB B paillOHE CTPOUTEIbCTBA UIPAET pe-
IAIONIYI0 POJIb B BBIOOpE THIA M KOHCTPYKIMU COOpykeHHi. B coctaB
MECTOPOXACHUN BXOJAT TPYHTBI, KOTOpBIE SBIISIIOTCS E€CTECTBEHHBIM
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CTPOUTEIIbHBIM MaTEPUAIOM JIMO0 CHIPHEM JUISl X POM3BO/ICTBA.

U3 eCTEeCTBEHHBIX CTPOUTEIBHBIX MATEPHUAIIOB MOJTYYalOT KAMEHB, Ie-
COK, TJIMHY, 1eOeHb U T. . YacTo OHM SIBJISIOTCS CHIPBEM JUISl H3TOTOB-
JICHHsI UCKYCCTBEHHBIX CTPOUTENBHBIX MaTepuaioB. Tak, Mepresu ciy-
JKaT JUTS MOJTYyYCHHs LIEMEHTA, [NIMHBI U CYIJIMHKU — JUTs KAPIHYa U T..
HepynHble moe3HbIe UCKOMAaeMble B OOJIBIIMHCTBE CIy4YacB JOOBIBAIOT
U3 OTKPBITBIX TOPHBIX BBIPAOOTOK, COBOKYITHOCTh KOTOPBIX HAa3bIBAIOT
kapvepom (puc. 94).

Puc. 94. Pazpes kapbepa MecTo-
POXKIEHHUS:
1 — BCKpBHINIHOH TPYHT; 2 — mOJIe3-
HOE HCKomaeMoe, 3 — IOJCTHIIAo-
mui rpyHr; 4 — 3a6oii; h u H —
MOIIHOCTH CJIOEB IPYHTOB

[Towcku MecTOpOKACHNUHN JOIDKHBI PEIIUTh CIeTyIoIIre 3a1aqu:

* Ha BBIOPAaHHOW TEPPUTOPHUN OOHAPYKHUTH HEOOXOAMMOE IOJIE3HOE
HCKOTIAeMOE;

* 0TOOpAaTh MPOOHI TS ITPEeIBAPUTEIHHON OIEHKH MaTepHana,

* MPUOIIHKEHHO OTPEAETUTh 3a11achl MECTOPOXKICHUS,

* OIIEHUTBH IEJIeCO00PA3HOCTD JANFHEHIINX Pa3BeqOYHbBIX PadoT.

B pesynbrare moMCKOBBIX pabOT COCTaBISIOT KapTy-CXeMy C yKasa-
HUEM BBISBICHHBIX MECTOPOXICHHUH W KaphepoB TOJE3HBIX HCKOIae-
MBIX, TIOSICHUTEIBHYIO 3aIICKy C KPaTKOW XapaKTePHCTUKON MX pa3Mme-
IICHNS, KaYECTBEHHON M KOJIMYECTBEHHOW OIEHKOW MaTepwana, H3JI0-
JKEHHEM COOOpaXeHNH 0 AaTbHEHITUM paboTam.

Pa3Beaka MecTOpOXIeHHUil. PaznmuaroT pa3BenKy npedsapumeliv-
HYI0 U OeMAanbHYIO0.

[Ipu npedsapumenvhoit paszeedke HEOOXOAWMO BBHIIOJHATH ClIe-
JIYFOIIIHE pabOTHI:

* YCTaHOBUTH T€OJIOTUYECKHE YCIOBHUS 3aJeTaHMsl MOJIE3HOTO HCKO-
naeMoro (rmyOHHA 3ajeraHus, MOIIHOCTh BCKPBIIIH, T. €. TPYHTOB, IMO-
KPBIBAIOIIUX TOJE3HOE MCKOMAaeMOoe, MOIIMHOCTh M (hopMa 3alleraHus
MOJIC3HOM TOJIIIH, XapaKTep MO3EMHbBIX BOJ U T. 11.);

* ONpEJCIUTh TPAHUIIBl PACIPOCTPAHCHUS TOJE3HOI'O HCKOIAEMOro,
OKOHTYPHUTh MECTOPOXKICHUE U BHISIBUTh YYaCTKH, HAauOOJIee MPUTOTHBIC
JUTSL OKCIUTy aTallvH;

* MOJICUMTATH 3amachl (KOJMYECTBO) MAaTepHalia MECTOPOXKICHNUS,
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* M3y4YUTh KAYECTBO MaTepHalia MOJe3HOr0 HCKOMaeMoro;

* YTOYHHUTD YCIOBHUS IKCILTyaTalldd MECTOPOXKICHUSA H BO3MOYKHOCTh
TPAHCIIOPTUPOBKU CTPOUTEIBHOIO MaTepHala.

I'paHuIisl pacpoCTpaHEHUS MECTOPOKIACHHS YCTaHABIMBAIOT C I10-
MOIIBI0 TOPHBIX BHIPabOTOK (rypdsl, OYpOBBIE CKBaXKHMHBI), KOTOPHIE
pacromararTcs Ha IepeceueHur JINHUM mpaBuibHoi cetkn (puc. 95,a).
Paccrossane Mexnmy BepaboTkaMu yaie Bcero coctaBisieT 50 — 100 M u
3aBHUCHUT OT MECTHBIX YCIOBHUH.

Puc. 95. Onpenenenue momany MECTOPOKACHHUS 3aI0’KCHUEM TOPHBIX BBIPAOOTOK
IO CETKE U IIOCTPOCHUE IEO0JIOTHYECKOr0 pa3pesa:
a — B Iane; 0 — B pa3pese; H — MOIHOCTE BCKPBIMIHEIX padoT;
h — MOIIHOCTB 10JI€3HOT0 HCKOMIAEMOTro

Pa3BeiouHble TOpHBIC BBIPAOOTKH IIO3BOJISIOT COCTABHTH TI'eOJOTHYE-
CKHE pa3pe3bl, 0 KOTOPHIM MOXKHO CY/IUTh O (hOpMe 3alleraHus TOJIe3HOTO
MCKOIIAEMOT0, MOIIIHOCTSIX BCKPBIIIH U 10J1e3H0 oy (puc. 95,0), yTou-
HHTb 3allachl, PEIIUTh BOIPOC O BJIMSHHU TPYHTOBBIX BOJ Ha pa3pabOTKy
MECTOpOXKIIeHHs1. B mporiecce nmpoBeneH s AeTalbHON Pa3BEeIKU BBISBIISIOT
TEXHHYECKUE YCIIOBHS Pa3pabOTKH MECTOPOXKICHHSI, YCTaHABIMBAIOT CIIO-
co0 M OMpPEICISIIOT TEXHHUKY IS BEACHHUSI TOPHBIX pab0T, HAMEYAIOT TEXHO-
JIOTHYECKYH0 CXeMY pa3pabOTKH TOJIe3HOTO UCKOMAeMOro U T. JI.

Moz 3anacom MoHUMAETCS KOMIUIEKC JIaHHBIX O F€OJIOTMYECKOM Teje
o o0beMy, popMe, CBOHCTBAM, YCIIOBUSM 3aJICTAHHS U BEJICHUIO TOPHO-
9KCITyaTallHOHHBIX paboT.
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6.3. UH:KeHEePHO-Te0JIOTHIeCKHEe H3bICKAHUS
JJI CTPOUTEJILCTBA

Oomue nosno:xxkenns. HXeHEPHO-TEOIOTHIECKHE M3BICKAHUS SIBIIS-
I0TCSl HAYAJIBHBIM ATAIlOM CTPOUTENBCTBA JFOOOTO 00BEKTa M HAXOAATCS
B MOJHOW 3aBUCHMOCTH OT BHJIA 00BEKTa (MPOMBINUICHHOE MPEANPH-
ATHE, KUJION JOM, aBTOMOOWIIbHAS Iopora | T. 1.). [I03ToMy H3bICKaHUS
MOJT KAKABIN BUI 00bEKTa UMEIOT CBOKO CIIENU(UKY, CBOM OCOOCHHOCTH,
HO BCE M3LICKAHMS UMEIOT HEUTO OOIIIEee.

PesynpraTel HHKEHEPHO-TEOJIOTHYECKUX HCCIISIOBAHMIA B BUIE OTYE-
Ta TIOCTYNAlOT B CTPOHUTEIBHYIO MPOEKTHYH opraHu3anui. OT4eTs
JIOJDKHBI UMETh JUIS MHXXEHePa-MPOSKTUPOBIINKA MaTepHAIIbl 110 CEMH
OCHOBHBIM ITO3HITHSIM:

* OIICHKA MPHUTOJHOCTHU TUIOIIAIKHU ISl CTPOUTEIHCTBA JAHHOTO 00Bb-
€KTa;

* CBEJICHUS JUIS PEIICHUS BCEX BOIMPOCOB MO OCHOBAaHUsM U (pyHAA-
MEHTaM, BKIIOYasi BBIOOP HECYIEro CIIOsl TPYHTA, TaK M JUIsl IPOU3BOJI-
CTBa 3€MJISTHBIX padoT;

* OILICHKA TPYHTOBOTO OCHOBAaHMs Ha BOCIHPHHMYHBOCTH BO3MOMKHBIX
NMHAMHYECKUX BO3IEHCTBUI OT OOBEKTA,

* HAJIMYKME TEOJIOTUYECKHX IPOILECCOB M WX BIMSHUE HA YCTOWYH-
BOCTH OOBEKTA;

* MTOJTHASI XapPaKTEPUCTHUKA ITOA3EMHBIX BOJ;

* BIIMSHUE Oy IyIIEro o0beKTa Ha IPUPOAHYIO CPELy.

[IpoexTupoBaHue KPYMHBIX OOBEKTOB OCYHIECTBISACTCS IO CTaJUSIM:
TEXHUKO-3KOHOMHUYecKkoe obocHoBanue (TDO), TeXHUYECKHUI MPOECKT,
paboune 4YepTexH.

Cogep:kaHue HHKEHEPHO-TEOJIOTMYECKUX H3BICKAHUN OTJIMYAeTCs U
HUMEET CBOIO CHEHU(HUKY B PA3IHUHBIX 00JIACTIX CTPOUTEIBCTBA: 018 BPO-
MBUUTIEHHBIX COOPYXHCEHUIL, 01 2PAOOCMPOUmeibHblX padom (IPOEKTHI
JeTATbHOM TUITAHUPOBKH, OTACIBHBIX 3[MaHHN); 011 HOO3EMHBIX COOpYIHCce-
Huii (MOA3eMHBIC Pe3ePBYaphl, OUNCTHBIC KAHATM3AI[OHHBIE COOPYKECHHUSI,
CTaHIUH TIEPEKAYKHU, a TAKKEe Pa3InYHbIe 0OBEKTHI CHEIUATBFHOTO Ha3HA-
YEHHUS: METPO, MOJI3EMHBIC MEPEXOIbl U T.J.); O CUOPOMEXHUUECKUX
coopyscenuii (TUIOTHHBI ¥ BOJOXPAHUIIUING); 01 00bEKMOE JIUHEHUHOZ0
cmpoumenvcmea (TMHAM DIEKTPOINIEPENAUN, MarMCTPaIbHBIE TPYOOIpo-
BOJIBI, AaBTOMOOMIIBHBIE M JKEIIE3HBIE TOPOTH M T.JI.).

OCOOEHHOCTBIO NOO3EMHBIX COOPYHCEHUI SIBISETCS OOJbIIOE 3a-
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rryonenne. MIX @yHIaMeHTH Ha TPYHT OCHOBAaHWU TEPeNaroT HeOOIb-
IUe NaBJICHUS, KOTOPBIE MHOT/IA JaKe MEHbIIE, YeM OT COOCTBEHHOTO
Beca IpyHTa, BBIHYTOI'O IPHU OTPHIBKE KOTJIOBaHA. bosbliiee 3HaueHUE
AMeeT YCTOMYHMBOCTH TPYHTOB B OTKOCaX KOTJIOBAHOB, OCOOCHHO IIPH
HaJIMYUH TIOJ3€MHBIX BOJI, a Takke OOKOBOE JaBIIEHHWE TPYHTOB Ha CO-
OpY>KEHUSI TIOCJIE 3aCHIIKHA MPOCTPAHCTB MEXAY CTEHKAMH COOPYXEHUI
M OTKOCaMH KOTJIOBAHOB.

[Ipu 3HaumTenpHON TMyOWHE 3aJOXKEHHS COOPYKEHUS U HAIWIHH
KOHTaKTa C MOJI3EMHBIMU BOJIaMH M3Yy4alOT PEKUM, COCTaB U arpeccuB-
HOCTb MMOJI3eMHBIX BOJI. OJIHOBPEMEHHO PEIatOTCsl BOIIPOCHI BOIOOTIIMBA
P TPOU3BOJCTBE PadOT, a TakKe KOHCTPYKIIMH JIpeHaXKe Ha MEepHOJ
SKCIUTyaTallid COOpYKeHUH. Pe3ynbraTsl uccienoBannii 0hOpMIISIIOT B
BHJI¢ OOBIYHOTO HHKEHEPHO-TEOJIOTHIECKOTO OTIECTA.

W3bIcKkaHUs TIONl HIOMUHbBL U 8000XPAHUIUMA SBIITIOTCS Hauboiee
CJIOKHBIMH. X cocTaB v 00beM ONPEISIISIOTCS TPEMsI OCHOBHBIMU (hak-
TOpamu:

* XapaKTepOM MPOEKTUPYEMOIO COOPYKEHHUS;

* cTaauel MPOECKTUPOBAHUS;

* CJIOKHOCTBIO T€0JIOTHYECKUX YCIOBUM pailoHa CTPOUTENIbCTBA.

Jis Hanboliee MPOCTHIX THAPOTEXHUIECKUX COOPYKEHUH BO3MOMKHO
OJTHOCTaJMIHOE MPOESKTHUPOBAHUE C COCTABICHUEM TEXHOPAaOOUYEero mpo-
ekta. [l CIOXHBIX COOPYXEHUH MpeaycMaTpuBaeTCs HECKOIbKO CTa-
JIUH IPOEKTUPOBAHUS.

Baxneiiee 3HaueHUEe UMEIOT pabOTHI 1O TUApOreosoruu. B palione
IUIOTUHBI M3y4aroTcst ycnoBus (unprparmu. Ocoboe BHUMaHUE yaems-
€TCs TIOJICBBIM paboTaM (OMBITHBIE OTKAYKH, HATHETAHWE, HAJMBBI) U
HaOJIOJICHHUSIM 33 PEKUMOM TIOA3EMHBIX BoA. IIpu olleHKe moTeph BOJIBI
Y3 BOJOXPAaHWIHINA, KpoMe (DMIBTPAIMH, CIENyeT YYUTHIBATh BO3MOXK-
HOCTh €€ yXOJa 4Yepe3 pPacIoJIOKEHHBIE BOJM3HM JIENPEecCUH peibeda
ITOJI3EMHBIC BBIPAOOTKH, KapCTOBBIE MyCTOTHI. OMpPEeNsoTCs BO3MOXK-
HOCTh BBIIICIIAYMBAHUS U MEXaHHYECKOW Cy(PQo3un TPYHTOB: BBIXOIBI
HaIlOPHBIX BOJ; BEPOSTHOCTb Pa3BUTHUS OMOJ3HEW Ha CKJIOHAX U B MecC-
TaX NMPUMBIKAHUS IJIOTHHBI K Oeperam; XapakTep IMOATOILICHUs OKpY-
JKaroIIel BOJIOXPaHIIUIIE TEPPUTOPHH, OCOOCHHO HACEJICHHBIX ITyHKTOB
Y IPOMBIIIIIEHHBIX 0OBEKTOB.

HpI/I HUHKCHCPHO-TCOJIOTUYCCKUX pa60Tax IJI1 TPOCKTUPOBAHUS T -
POTECXHUYCCKUX COOpymeHHﬁ MMpOU3BOJAAT IOHMCK W PA3BCIAKY CTPOMH-
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TEJBHBIX MaTepuayoB. [1o[CUET 3amacoB BBIMOJIHSIOT U3 pacueTa Impe-
BEITIICHHSI TTOTpeOHOCTE# B 2 — 3 pa3a. BexyT momcku marepuana s
OTCHINKHU IUIOTHH. B mepHo sKCIUTyaTaldy 3eMJISIHBIX IUIOTUH W BOJIO-
XPaHUINI] Ba)KHOE 3HAUCHHUE UMEIOT HAOJIIOICHHS 3a IIOBEJICHHEM IPYH-
TOBOT'O TeJIa IIOTHHEI (OCAIKH, CIABUTH).

OnHolt U3 0COOCHHOCTEH M3BICKAHUHN TIOJ IHHEHHOe CHPOUmelbCn-
60 SBIIACTCA 60)15111351 HpOTSI)KeHHOCTI) HpI/I MI/IJ'IOﬁ HlI/IpI/IHe I10JIOCBI
HN3BICKAHUA. I/IH)KCHepHO'FCOHOFI/I‘leCKI/IC MU3BICKAaHUA AJIsI KaXIA0I'0 BUa
JIMHEHHBIX OOBEKTOB YUYUTHIBAIOT UX creluduky. ComyTCTBYIOIIHE JTU-
HEHHBIM OOBEKTaM 3/IaHUSl U COOPYKEHUS MPOSKTUPYIOT KaK JUIsl TPO-
MI)IIHJ'ICHHO'Fpa)K,[[aHCKOFO CTpOI/ITCHI)CTBa.

NHKXeHEepHO-TE0IOTHYECKUE HW3bICKAHUS 6 C8A3U C HAOCHPOIKOI
30QHUTL, PEKOHCMPYKYUEI U U3MEHEHUEM UX IMANCHOCHU BBITIOTHSIOT
B oauH dTarn. CTPOUTEIN H3y4alOT KOHCTPYKIHIO 30aHHS C 1IEIbI0 BbISB-
JICHHSI BO3MOKHOCTH HAJCTPONKHU JOIOIHUTEIBHBIX dTaKEH, a HHKEHE-
PBI-TEOJIOTY 3aHUMAIOTCS M3yYeHHEM TPYHTOB OCcHOBaHW. Ecim coxpa-
HWJICS TNPOEKT 3daHMs M MaTepUalibl IPEKHHX HHKCHEPHO-T€O0JI0-
THYCCKUX HM3BICKAaHUH, TO 00beM paboT MOXKET OBITh MHHUMAJIHHBIM C
0TOOPOM MOHOJIMTOB IPYHTA I Ja00PAaTOPHBIX aHAIHU30B U IIPOBEPKOM
cocrosiHus 30aHus. Ecy HeT 3THMX MaTepualioB, TO HEOOXOIUMO BBIIOJ-
HUTh MOJIHBIA 00bEM HHIKEHEPHO-TEOIOIHYECKUX PadoT.

B cocTaB mojHOro o0beMa MHKCHEPHO-T€OJIOIHMYCCKUX HCCIIeI0Ba-
HUI BXOJUT U3yYCHHE MaTepHalOB IO JAHHOW TEPPUTOPUM WU IS
COCEIHMX YYaCTKOB, M3YYCHHE TI'€OJIOr0-JINTOJOTHUYECKOTO CTPOCHUS
IUIOIIAIKH, IPYHTOBBIX BOJ, HMH)KEHEPHO-TCOJOIHYECKUX MPOIIECCOB U
MPUPOIHBIX T'€OJIOIHMUYSCKUX SBICHUH. ONpeneistoT rIyOHHBI 3aI0Ke-
HUH U COCTOSHUSA (PYHIAMEHTOB, CTEH I10[IBajI0B, THAPOHU3OISAIIMIO, KOH-
CTPYKIIHIO APSHAXKEH U T. JI.

KonmudecTBo BHIPaOOTOK U UX TNTyOWHY YCTaHABJIMBAIOT B 3aBUCHMO-
CTH OT pa3MEpOB 3[aHMsl, CIIOKHOCTH I'€OJIOIHYSCKOr0 CTPOCHHS y4YacT-
Ka, TIyOHHBI 3aJI0KEHUS M MAKCHMAJIbHOM IIMPHHBI IMOAOIIBEL (yH/Ia-
MEHTAa, aKTUBHOM 30HEI OCHOBAHHUSL.

BypoBble CKBaKUHBI pacroyiaraloT BOKPYT 3AaHusl, a Iypdsl Mo xa-
PaKTEPHBIM €r0 CEYCHUSAM — OKOJIO (PyHIaMEHTOB. MOHOIHUTHI OTOHPAIOT
¢ TIyOWHBI 3ayi0KeHus (yHIaMEHTOB M HIDKe depe3 kaxapie 0,5 M mpo-
XOJIKA U B 3aBUCHMOCTH OT CMEHBI CJIOSI TPYHTa — 10 HH)KHEH TPaHMIIbI
aKTUBHOM 30HBI OCHOBHAS.

IIpu orieHKe rPYHTOB KaK OCHOBAHUS, CIICAYET IOMHUTb, YTO I10J] BO3-
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JeiCTBIIEM Beca 3aHus TPYHTHI y)Ke B KaKOH-TO Mepe YIUIOTHEHBI U TIpH-
00peIy TOBHIIICHHYTO HECYIITYIO CIIOCOOHOCTR: B TIECKe uepe3 1 ro mocie
OKOHYaHMS CTPOWTEIBCTBA, B CyNECH M CYyIIIMHKE — depe3 1,5 — 2 roxa, B
mMHe — 9epe3 2 — 3 roAa. BEIBOI O TOBBIIICHHH HECYIIEH CIIOCOOHOCTH
TPYHTOB MOXeET OBITh CIeNlaH TOCPEACTBOM CPAaBHEHHS XapaKTEPUCTHK
00pasIoB TPYHTOB MO MOJOIIBaMH (PYyHIAMEHTOB M BHE KOHTYpPa 3AaHUsL.

[Ipu ymOBIETBOPUTENEHOM COCTOSHUM 3aHUS M HEOOXOTUMOHU YTI-
JIOTHEHHOCTH MOKHO TPOW3BOJIWTH HAACTPOWKY 3/laHUs 0e3 yIIUpeHHS
CymecTBylommx (pyHAaMeHTOB. DTO 3HAYHT, YTO TPYHTHI OCHOBaHUS
ITO3BOJISIOT YBEIMYNTE JABJICHHE 110 OTHOIICHHIO K (DaKTHIecKoMy Ha 25
— 35 %, a mpu 0co60 OIArOMPHUATHRIX yCIOBHIX Aaxke Ha 45 — 50 %.

Bce uccnemoBanus, BBITIOTHEHHBIE B CBSI3U C HAJCTPONKOW 3MaHUS,
0OpPMIISIOT B BU/IE MH)KEHEPHO-TEOJIOTHIECKOTO 3aKITFOUCHUSI.

[Ipu sToM pykoBoncTByroTcs mpennucanusmu llocobus 1111-01 x
CHB 5.01.01-99 «I'eoTexnmueckrne peKOHCTPYKIIMH OCHOBaHWH U (pyH-
JIaMEHTOB 3JJaHUN U COOPY>KEHUI».

7. PETHOHAJIBHBIE MH’KEHEPHO-I'EOJIOTMTYECKHUE
N T'MAPOI'EOJIO'MYECKHUE YCJIOBUSI,
OXPAHA T'EOJIOTMYECKOM CPEJIbl BEJIAPYCH

7.1. PernoHajibHbIe HHKEHEPHO-T€0JIOTHIECKHE
¥ THAPOreojIornyecKue ycJiopusi reppuropuu beaapycu

O6mme ceenennsi. Teppuropus benapycu coctapmser 207,6 Teic. kM,
HaceJIeHHe — OKoJIo 9 MITH. 4ei. 3eMHasi TOBEpXHOCTh PECITyOJIMKH pac-
MIOJIO’KEHA HaJl ypoBHEM Mopsi B cpenHeM Ha 160 M ¢ abcomroTHBIMH
orMeTrkamu B nipenenax 80-346 m. Ha rore, 3anaze u ceBepe penbed pas-
HUHHBIH, HEPeIKO-3a00I04EeHHbIH, XapaKTepU3YIOIHUNCS HATUIUEM IIII0-
CKMX KOTJIOBHH M 3apacTalouIux o3ep M 00joT. PaBHUHBI HU3MEHHBIE
3aHuMaroT 3/5, a BO3BBILICHHBIC U I1aT000pa3Hbie — 2/5 Teppuropun. Ha
ceBepo-3anaje benapycu KpymHOXOJIMHCTBIE MOPEHHBIE BO3BBILICHHO-
CTH YepenyIOTCs C BOJHO-JICIHUKOBHIMA HU3WHAMH U MOPCHHBIMH PaB-
HuHamH. benopycckas rpsga npoctupaercs oT ['pofHO Ha BOCTOK U ce-
Bepo-BOCTOK 70 Opuin, nepexoas nanee B CMoieHCK0-MOCKOBCKYIO BO3-
BBIIEHHOCTh. B cpenneil wactu rpsapl pacnosnokeHa MHHCKash BO3BBI-
IIEHHOCTH ¢ ropamu J[3eprxuHckoit (Boicotoit 346 M) u JIbicoii (341 m).

Ha rore benapycu npoctupaercst oOmmpHasi HU3MEHHOCTh benopyc-



ckoro Ilonechsi, OCHOBHYIO 4acTh KOTOpOM 3aHUMAIOT nosivHa p. [lpu-
MSITh, O3€PHO-AITFOBHATBHAS W BOJHO-JICHUKOBAsl paBHUHBL. OTaeib-
HBIMU MaCCHBAaMH BO3BBIIIAIOTCS YYACTKA MOPEHHOW PaBHHUHBI, XOJIMbI U
Tpsifibl, KOHEYHO-MOpPEHHBIX 00pa3zoBanuil. IIIupoko pa3BUTHI OONOTHBIC
MAacCHBBI, a TaKXe JOJIOBbIE OTIIOKECHHs, OOpa3ylolue JIIOHHO-
OyrpucTsie (HOpMBI.

JlpeBecHass pacTHUTEIILHOCTh 3aHUMaeT okoyo 35% Tepputopuu, 6o-
notHas — 5%. HecMotpst Ha 310, mpolecc 3a00IaunuBaHUs OXBATHIBACT
npumepro 1/3 miomamu pecnyonauku. 3ab0I0UeHHBIC 3eMJIM BCTpEYa-
I0TCSI B Jiecax, Ha JIyrax ¥ MaXxOTHBIX 3eMJISIX.

[To4uB00OOPA3YIOMIMMHU  SIBISIFOTCS  OTJIOXKEHHS. BOJIHO-JICTHUKOBBIC —
29,1%, mopennsie — 11,5%, opraHoreHnble TopdsiHbe TPYHTH — 23%,
TIECKH aJUTIOBHAIIbHBIE M H0510Bble — 10,5%, néccoBumHble U IpyTHe TPYH-
TBL

7.2. 'eonnoruveckue ycjaoBus

JlouerBepTHYHBIE OT/I0KeHUs1. Teppuropusi bemapycu siBnsiercs 3a-
MajHON 4acThio Pycckoi rmaTdopMbl — MpeBHEHIIEro y4JacTKa 3eMHOM
KOpBI, ¢()OPMHUPOBABLIETOCS €IIe B JTOKEMOPUIICKOM I'€OJIOTHYECKOM Bpe-
MeHd. DOyHaamMeHT maarthopMbl COCTABISIOT KPUCTAJUIMYECKHE IOPOAPI,
3aJIeraolye Ha pa3HbIX ITTyOMHAaX I0J YexJIoM 0oJiee MOJIOIBIX 0Canod-
HBIX nopoa. KopeHHble MarMaTrieckue nopoas! GyHIaMeHTa AUCIOLHPO-
BaHBI (CMEIIICHBI), CMATHI B CKJIAJIKU, METaMOP(U30BaHBI U TPEIINHOBATHI.

Kpucramnmyeckuii pyHaaMeHT oOpasyeT KpyHHbIE MOTHATHSA W BIa-
nuHbI (puc. 96).

JlokemOpuiickue rpaHuThI, TabOPO, THEWCH U Jp. Ha tore bemapycu
(JIenpunikuid p-H) BBIXOIAT HA TIOBEPXHOCTD, @ BO BIIJANHAX OITyCKAOT-
cs1 1o 5000 M oT ypoBHS MOpSI.

['maBHBIM CTPYKTYPHO-TEKTOHHYECKHM 3JIEMEHTOM (yHAaMEHTa sIB-
nseTcs MOAHATHIA benopycckuit MaccuB, COWIEHEHHBIH C OTpHUIATENb-
HBIMH CTPYKTYpaMH: Ha IOro-3amaje — ¢ bpecTtckoii, Ha ceBepo-3anaje —
¢ IIpubanrtuiickoii, Ha BocToke — ¢ OpIIAHCKOH, Ha IOTO-BOCTOKE — C
[Ipunarckoit BmaguHaMu. Mexay BHaAWHAMHU DPACIIOJIOKEHBI pasfe-
JISTroIMe ux ceqnoBuHbI — JlatBuiickas, JKinoourackas, ITomecckas. Yexon
0CaZIoYHBIX MOpoJ c(HOPMHUPOBAH B MOCIEKeMOpUICKOEe BpeMsl U OTpa-
JKaeT TOCIEICTBUS Ie0JOrHYeCcKOil AeSTeNbHOCTH 3HIAOI€HHBIX M 3K30-
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TeHHBIX TporieccoB. Teppurtopus benapycn HEOTHOKpPATHO OIMycKaiach
Y 3aJTUBAJIaCh MOPEM, a 3aTeM MOJJHUMANTACh U CTAHOBUJIACH CYIIICH.

Puc. 96. CtpykTypHO-TeKTOHHYECKas kapTa bemapycu

B paspese ocago4yHOR TOMIIM YeXJia BCTPEUYAOTCS MOPCKUE OTIOXKE-
HUS. KaJIUHHBIC COJIM, W3BECTHSKH, JOJIOMHUTBI, MEI U Jp. KOHTUHCH-
TaJIbHbIE OTJIOKEHUS. KPYIHOOOIOMOYHBIC, II€CYaHbIe, TIIIMHUCTHIC H
JIpyTHe IOPO/Ibl, OTIOKCHHBIC B Pa3HbIE I'€0JIOTHYECKHE IEPHOIBI.

[Moj YeTBepTHYHBIMU OTIIOKCHUSIMHU 3aJICTal0T: K ceBepy oT MUHCKa —
JNCBOHCKHE OTJIOXCHHS, IPEACTaBICHHBIE B OCHOBHOM MEPIE/IbHO-
TAMHUCTBIMA IUIaCTaMHM MOIMHOCTBIO 25-30 M M J0JOMHUTaMU MOIIHO-
CTBIO 110 29 M; MEIOBEIE OTIOKEHNA MOIIHOCTEIO 10 120 M (mecyansie u
MepresibHO-MENIOBbIE TPYHTHI); Ha F0re — OTJIOKEHHS MajcoreHa U Heo-
rera MOIIHOCTHI0 0 50 M (ITeCKU KBapIeBO-TIayKOHUTOBLIE, MEPTEJIH,
AJIEBPOJINTHI, TIINHEL U Jp.).

PacnipoctpaHenune uyeTBepTUUYHBIX OTJIOXKEHUM B benapycu gaHo Ha
kapre (puc. 97).



OT1aoKeHHs :
MOpEHHbIe

!.'1{' |,; JIECCOBH/IHbIE

BOTHO-JI€AHH-
KOBBIC H AP.

I'panuner:
pervoHoB

@ I_' Bannaiickoro
i JlefHuKa

J —
MocKoBCKOTO
JIeTHHKA

Puc. 97. PeruonanesHas kapta rpyHToB benapycu

Yemeepmuunvie omuaoxcenuna. Ha tepputopun benapycu BepxHue
mIacTa 3¢MHOM KOPHI 00pa30BaIMCh MPEUMYIIIECTBEHHO B YETBEPTHIHOM
MIEPHOJIC TEOJOTUIECKON UCTOPUU 3eMIIH, T.€. Ha MPOTSHKCHHUH ITOCIE-
aux 1-1,5 moH. ner. [ 3TOoro mepuoma XapakKTEpHBI UIHTEIbHBIC U
3HAYNTEIbHBIC KOJICOAHUS TEeMIIEpaTyphl, B pe3yJIbTaTe KOTOPHIX MPOUC-
XOJIMITM HEOAHOKPATHBIC MTOXOJIOJaHUs KIIMMAaTa, BRI3BIBABIINC OJICICHE-
HUS TEPPUTOPHUH, U TIOCTIEAYIOIIEe TasTHHUE JIETHUKOB.

3a mocnegane 500-600 ThIC. JTeT OBUTO He MEHee TIATH OJICICHEHUH Tep-
putopun benmapycu m COOTBETCTBEHHO — CPaBHUTEIBHO TEIUTBIX MEKIIE-
HUKOBHUI. O0Ias cxema oJieIeHEHHS TEPPUTOPUN benapycu ¢ ykazanuem
30H T€OJIOTHIECKON JeSTeTLHOCTH JISAHUKA TIpuBeAcHa Ha puc. 98. Llentp
oJleficHeHNsT Haxoawics B ropax CkanawHaBud. Hambosee MOIITHBIM OBLITO
JlHeTpoBCcKOe oJieACHEHHNE, PACIIPOCTpaHsBIICEeCs JAJIEKO 3a FOXKHBIC Tpa-
HUIIBI peciTyONrKY, U TocTuraBiiee Xepcona u Bonrorpana.
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30Ha paspylieHusi  30Ha MepeMenieHuss  30Ha OTJIOKEHHM

Puc. 98. Cxema onenenenust benapycu n BUAbI OTJIONKEHHH MOPEHBI:
1 - GokoBasi; 2 — cpearHHast; 3 — BHYTPEHHSS; 4 — OHHAs; 5 — KOHeuHast; 6 — KaMbl,
7 —03b1; 8 —3anapel; 9 —necku; 10 — JIGHTOYHBIC TITHHBI

Bo Bpems oneneHeHuit TeAHUKH pa3pyIIaal TOPHBIE TTOPOJBI B 30HE
MMUTaHMs, 3aXBaThIBAIM WX W TIEPEHOCWIM HAa OTPOMHBIE PACCTOSHHUS.
[Ipu 3TOM YacTh MOPOA MOCTENEHHO Ocealia Ha JTHO JISTHUKA W CMETIH-
Bajlach C MOPOAAMH JIoXkKa ero pycma. [lepereprThie, cripeccoBaHHbIE Be-
COM ITbJ]a ¥ OTIIOKEHHBIE 00JIOMOYHBIE TIOPOABI COCTABIISIIA COOCTBEHHO
JIeIHUKOBBIE (TIIAIMATbHBIC) WK MOPEHHbIE OTI0KeHHs. Toima JieIH -
KOB oxoania o 2 kM. Ilog TakuM OrpoOMHBIM BECOM JTba (JOPMEPOBa-
JIMCh UCKITIOYUTENFHO TUIOTHBIE MOpPEHHBIE CYNEeCH W CYTJIMHKA OCHOB-
HBIX (TOHHBIX) MOpEH.

Kpome ocHOBHOW MOpEHBI, JIETHUKHA OCTaBHIIM W JPYTHE XapakKTep-
HbIE€ COOCTBEHHO JIGTHUKOBBIE OTIIOKEHUS, BOJHO-IETHUKOBBIE U 03€p-
HO-JIEJTHUKOBBIE OCAIIKH.

Takum oOpa3zom, uemeepmuunvie omnoxcenus benapycu cpopmu-
POBAHBL 8 OCHOBHOM 2€0J102UHeCKOILl 0esAmebHOCHbIO J1e0HUKOE.

ITo reoMOpdOIOrHYECKAM MTPU3HAKAM (CTPYKTYpE TIOBEPXHOCTH) Tep-
PHUTOPUIO pECITyOIMKM MOXHO PACWICHUTh HA TPU OOJIACTHU: JIETHHUKOBYIO
(rasiiranbHy'10), TIepeX0oAHY 0 (CyOrIsIMaIbHYI0) H BHEJICTHUKOBYIO.

Jleonuxosass obracms 3aHMMaeT CeBEpHYI d4acTb| Pycckoii ruiat-
(dhopmbr pumepHo 10 roponoB bpect — bapanoBuun — Conuropck —
I'myck — XKimo6un. B 310 065acTi pa3BUTH pa3HOOOpa3HbIC IO COCTABY
MOpPEHHbIE U JpyrHe OTIOKEHUs ((IFOBHOTISAIMATbHBIC, AJUTIOBHAIb-
HbIE, 03CPHO-JICIHUKOBBIC, 03€PHO-00JIOTHBIC, JICCCOBU/IHBIC). MOIIHbIC
KOHEYHO-MOPEHHBIE TPAIBI U MMOsica JIETHUKOBOW 00JacTH MPOCTHPAIOT-
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cd C 3amajia Ha BOCTOK 4epe3 LIeHTpalibHble paiioHbl benapycu. Mexay
KOHEYHO-MOPEHHBIMHU TIOSICAMH HaXOJSATCSI MEHee BBIpaKEHHBIE MOPEH-
HBIE TPSAIBI, JOHHO-MOPEHHBIE BOJHUCTHIE PABHUHBI: KaMbl, TPYMIIHHBI,
03bl, JIOKOUHBI U JICTHUKOBBIE ierpeccur (KOTIOBUHBI).

[locnenHee oneneHeHNe HA CeBEpPe PECITYOINKH OCTaBUIO MHOXKECTBO
03ep W XapaKTepHbIE O03epHO-JIETHUKOBBIE OTIOXXKEHWS — JICHTOYHBIC
TJIMHBI.

Cybneonuxosas (nepexoonas) obnacme B 10KHOW vacTu bemapycu
mpejacTaBiieHa 3abooueHHoi [lomecckoit HU3MEHHOCTRIO. [lepexomaHas
0o0yacTh copMHpOBaHA JIEAHUKOBHIMH BOJHBIMH TIOTOKaMH M TOCTe-
JIETHUKOBOM PEYHOU CEThIO. 3IeCh Pa3BUTHI (MIIOBHOTIIANHANBHEE (BOM-
HO-JIEAHHKOBBIE) W aJUIIOBHAIBHEIE (PEYHBIE) OTIOXKEHHUS, OOHIILHBIE
MOJI3EMHBIE BOJIBI, 3AJIETAIONINE B MECUYAHBIX 3aHJIPOBBIX H JPEBHEAILTIO-
BHAIBHBIX OTIOXEHHUSIX IIPUMEPHO Ha 3-5 M OT MOBEPXHOCTH.

Bueneonukosas (sxcmpaznsyuanvnas) o6iacme JISKAT MOYTH TIOJ-
HOCTBIO BHE FOKHO# rpanuibl benapycu. Penbed obmactu (tepputopus
VKpauHbI) OTIHYAETCS PA3BUTON CETHIO PEYHBIX TOJMH, OAJOK M OBpa-
TOB, MPOPE3AIOINX IUIOCKHE, BOJOpa3pe3aHHble MPOCTpaHCTBa. B sToi
30HE Pa3BUTHI MPEUMYIIECTBEHHO JIECCOBBIE W JIECCOBHIHBIE TPYHTHI,
HAKOIUIEHHBIE B pe3yJIbTaTe BBIAYBaHUS W IepeHOCa BeTpaMH IbLIeBa-
THIX YaCTHII MOPEHHBIX OTJIO)KEHWH TOCIIe OTCTYIUICHHS TasBIIUX JIEI-
HUKOB. JleccoBUAHBIE TOPOMABI TAKXKe PACTIPOCTPAHEHBI HA TEPPUTOPHIX
Morunesckoid 1 MUHCKO# 00acTew.

Peunple mOMMHBI BBIACITSIOTCS B CAMOCTOATENBHBIN BUJ penbeda, Xa-
pakTepHBIA I Kaxaon obmactu. [loiMel pek bemapycu oObraHO 3a00-
JIOYEHBl Ha 3HAYMTENFHYIO TIyOWHY M UMEIOT pa3BUTHIE MOWMEHHBIE H
cTapuuHble (03epHO-00IOTHEIE) OTIOKEHHSI.

JlenmHuKOBBIE W TIEpeXOAHBIE 00JAcTH (HOPMHUPOBAIMCH TPU KaXKIOM
oneneHenuu. [locienyromre oneneHEHUs 1 MEXJIIETHIKOBBS TiepepadaThl-
BaM ¥ M3MEH:TN paHee cpopMUpOBaHHBIN penbed. B pesymprare crmox-
HBIX BO3JCHCTBHI OCHOBHBIX (DaKTOPOB BBIBETPWUBAHMS — IIbJA, BOJEI,
BEeTpa M TEeMIIEpaTypHBIX BO3JEUCTBUN — Ha Teppuropun benapycu Bo3-
HUKJIa BeChMa TeCTpasl KapTHHA paclipeieNieHns] YeTBEPTHIHBIX OTIIOKE-
HHH, TPeICTaBlIcHHast 0000IIIeHHO Ha KapTe rpyHTOB (cM. prc. 99).

Bes Tepputopus benapycu mo pacmpoCTpaHEHHOCTH OCHOBHBIX BH-
JIOB TPYHTOB M TI0 TeOMOP(OIOTHUECKAM TPU3HAKAM pa30WTa Ha TISThH
TPYHTOBBIX PETHOHOB!

A — Benopycckoe IToosepre (A — ceBepHOE, A, — FOXKHOE);
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b — benopycckas rpsna;

B — IlenTpanbHo-bepe3nHckas paBHUHA,

I — Boctouno-benopycckoe mnaro;

I — benopycckoe Iloneche.

B ykazaHHBIX perHoHax MPENMYIIECTBEHHO PaCIpPOCTPAHEHHI Cle-
IYIOIIUE BUIBI TPYHTOB!

A; — TEHTOYHBIE TIMHBI, CYyTJINHKH, TIMHBI, Wb,

A, — cymecu W CyrfTMHKHA MOpPEHHBIC, MEeCKH W .ITeCYaHO-TPaBUUHBIC
TPYHTHI,

b — MopeHHbIe TPYHTBI, IECKU U TPABUMHBIE TPYHTHI;

B — BoiHO- 1€ THUKOBBIE TIECKH;

I" — meccoBugHBIE CyTIECH U CYTJIMHKH;

J1 — arrroBHaNbHBIE M 03€PHO-00IOTHBIE TPYHTHIL.

7.3. CoOCTBEHHO JIeATHUKOBBIE (MOPEHHBIE) OTI0KEHHS

Jonnvie (ocnosnvie) mopenst. OTIOKEHUS TOHHOW MOPEHBI PAcIpo-
CTpaHEHBI MOYTU Ha BCEH TeppuTOpuu osepeHeHus. [lmacTtel 0CHOBHOI
MOpeHBI 0oJiee paHHHUX OJIEACHEHUH MOrpeOeHbI 1MOJ BOJHO-JIEIHUKO-
BBIMH OTJIOXKECHUSIMU MEXKJICTHUKOBBIH M ITACTaMH ITOCIEIHETO BaJllaii-
CKOTO OJICJICHEHHSI.

JlonHast MopeHa J[HETTPOBCKOro OJIeICHEHUSI BMECTE C BOIAHO-JIC/IHH-
KOBBIMH OTJIOXeHusAMA uMeeT MomHocTh 20-120 M, pacmpocTtpaHeHa
MOYTH MOBCEMECTHO, 3aJIeracT Ha TOBEPXHOCTU WM Nepekprita Moc-
KOBCKOW MOpPEHOH M COBPEMEHHBIMH OCagkaMH. MOCKOBCKasi MOpeHa
CEeBEPHOI yacTu peciyOIMKU UMeeT MOITHOCTH 70 30 M.

OcHognas Mmopena PENICTABICHA CYNeCAMU, CY2IUHKAMU U 2IUHAMU C
BKIIOUEHUAMU 2ANbKU, 2PA6Us U 6A1YHO8 W3BEPKEHHBIX M OCAJOYHBIX
noposa. MopeHHBIE TPYHTHI SBISIOTCS BOJIOYIIOPOM TPYHTOBBIX M MEXK-
MOpPEHHBIX BOJI, PACHOJAraloIUXCsi B IIECYAHBIX BOJHO-JICTHHKOBBIX
OTJIOKEHWSIX. /JoHHas MopeHa BCIEACTBHE PAa3HO3EPHHUCTOCTH M OOJb-
LIOH IUIOTHOCTU 001a0aem 0ObIYHO XOPOUUMY PUSUKO-MEXAHUYECKUMU
CBOUCMBAMU KAK eCIMEeCMBEHHOe OCHOBANUE COOPYIHCEHUL.

Koneunvie mopenwi. llpu nnutenbHOW OCTaHOBKE JIEAHUKA Y €T0
TAIOWIETo s3bIKa HAKAIIMBAJIHUCh IPAIbI, TOsiCa U e XOJIMOB BBICOTOM
1o 100 M, cocrosume u3 OOJIOMKOB IMOPOJ pa3HOW KPYMHOCTH. DTO —
KOHEYHBIC MOPEHBI, TSAHYIIMECS Ha COTHH KWJIOMETPOB B JUIMHY H JI0
50 kM B mmpuny. Ha Tepputopun Benapycu HacUMTHIBAaIOT OKOJIO 7 T105-
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COB KOHEYHO-MOPEHHBIX (KpaeBbix) oOpazoBanuii. Husmme yactu KoHed-
HBIX MOPEH OOBIYHO MPEACTABIICHBI OTI0KEHUIMH JOHHON MOPEHBI.

CocraB nopoJi MOPEHHBIX TIPS U MOACOB OTIMYAETCS OONBIINM pa3-
HOOOpa3ueM U HEOJHOPOAHOCTHIO OOJIOMKOB. MOpEHHble CYNecU U cye-
JIUHKU YACMO Nepeciausaromes neCKamu, epaguem, 2aabKol U 6aIyHAMU.
BepuHbl ¥ CKIOHBI I'PSAA U XOJIMOB HEPEIKO MOKPHITHI MJIAIOM JIECCO-
BUAHBIX 00pa3oBaHUH. I'pyHTOBBIE BOABI OOBIYHO 3aJICTAIOT HA 3HAYM-
TEJIBHOU TiIyOuHe. [ pyHmol KOHEUHbIX MOPEH, KaK Npasuiio, S6IAI0mcs
XOpOWUM eCMeCmBeHHbIM OCHOBAHUEM COOPYICEHUN U MO2ym Oblmb
UCNONIL306AHbI KAK CMpoumenbhble Mamepuanst, O0isi NPUSOmo8ieHus
OEmMOH08 U OOPOIHCHLIX NOKPLIMULL.

Banynwt u 2nvi6sr — 00IOMKH CKaJBHBIX MOPOJI, MHOT/IA JTOCTUTAIO-
mue 5-6 M B momepeuHuke. OcOOEHHO MHOTO NPHHECEHO JICTHHUKOM
IPaHUTHBIX BaJIyHOB HEOOJIbIIOr0 pazmepa auamerpom 20-50 cM, pacce-
STHHBIX TI0 TIOJISIM | JiecaM [ pogHeHckoi, MuHckoit n Bute6ckoit obmac-
teil. KpynmHOOGIOMOYHBIH MaTepran MOpPEHBI BXOJIUT B COCTaB MOpPEH-
HBIX TIECKOB, CyTIECEei U CYTJIMHKOB, SIBJISACH XapaKTEPHBIM MTOKa3aTeIeM
JIETHUKOBOTO TIPOUCXOKACHUS Ha3BaHHBIX TOPojA. BamyHbl HaHOCST
0ONBIION Bpea 3eMIIENICNHI0, HO B TO € BPEMs SIBJISIOTCS IIEHHBIM
CTPOUTENHHBIM MaTepHAIIOM.

Ommopoicenypt — TPOMaJHBIE MAacCHUBBI MOPOJ BECOM 0 NECSITKOB
MJIH.T, OTTOPTHYTBIE JEIHUKOM OT BCTPCUEHHBIX KOPEHHBIX HOPOA U
nepeMelleHHple Ha Oombiuue paccrosiHud. B bemapycu HacuuteiBaroT
bomee 150 KpymHBIX OTTOPXKEHIIEB OCAIOYHBIX MOpoa. Cpemu HUX
BCTPEYACTCS MHOI'O MEJIOBBIX OTTOPXKEHIEB, KOTOPBIE HCIIOIB3YIOTCS
KaK CBhIPbE AJIsl LIEMEHTHBIX U U3BECTKOBBIX 3aBOJIOB.

7.4. BonHo-1eTHUKOBBIE ((pII0OBHOTIISINHAIBHBIE) OTJI0KEHHSI

3anoposvie pasnuner (nons). Ha mpoctpaHcTBax, NPUICTAONIMX K
FO)KHOM T'paHUIle TalolIero JIEJHUKA, MPOUCXOJIUIIO HENPEPHIBHOE BHI-
MBIBaHHE JICTHUKOBHIMU BOJIAMH TIECYAHBIX W TBIJIEBATHIX 00JIOMKOB U3
KOHEYHO-MOPEHHBIX U JOHHBIX OTJIOKEHHH. B pesynbrare mepenoca u
OTJIOKEHUS YacTHUI] TIeCKa W TBUIM 00pa30BallCh IUIOCKHE WM CJIabo
BOJIHUCTBIE 3aHJpOBble paBHMHBI. Ha Bcell teppuropuu benapycu Boj-
HO-JICJIHUKOBBIE 3aHJPOBBIE OTI0XKEHUS MMEIOT IIHMPOKOE pacnpocTpa-
HEHHE W MPOCTUPAIOTCS Ha 0T OT KOHEYHBIX MOPEHHBIX TPsJ. 3aHIIPO-
BbI€ PaBHUHBI MPEUMYILIECTBEHHO PaCIOIokeHbl B ['omenbckoil u bpe-
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CTCKOl oOnacTsx. ['pyHTOBbIe BOJBI B 3aHJpax 3ajeraroT Ha TIyOHWHE
3-6 M, a B IOHIKEHUAX penbeda MHOTAa BREIXOMIT Ha TOBEPXHOCTD. [lpu
OMCYMCmMBUY SIGIEHU NIBIGYHHOCIU 3AHOPOBble NeCKU NPeOCMAasIsiion
cobotl yOosremeopumenvbivle 0CHOBAHU O coopydiceHuti. Melkne u
MbLJICBAThIE TIECKHM MOTYT IIPUMEHSATHLCS JJIs IPUTOTOBJICHUS OETOHA HH3-
KHX MapoK.

03b1. DTO — y3KHE TPAMIBI, CIOXKECHHBIC 00JOMOYHBIM MATEPUAIIOM —
neckom, epasuem, 2anvkoi, eanynamu. O3sl 00pa30BaHbI MO JICTHUKAMU
MOTOKAMU HJIM PEKaMH, KOTOpPbIC TCKIH B MPOMOWHAX W TPEUIMHAX JIe-
HUKA, YaCTO OPUCHTHPOBAHBI B HANPABICHUN JIBXKCHHUS JICHUKA C OTa
Ha CEBEp U C CeBepO-3arajia Ha FOr0-BOCTOK M TSHYTCS Ha PACCTOSHHUH 0
40 xM B BHIE IPUPOIHBIX HACHITIeH mmpuHOH mo ocHoBaHuiO 40-200 M,
mo Bepxy 4-20m wm BeicoToit 15-90 M. Ilox o3amm OOBIYHO 3ayerarot
OOHITbHBIE TPYHTOBBIE BOJIBL.

O30BbIe TPAIBl PACIPOCTPAHEHBI B TIpe/eiax KOHEYHOMOPEHHBIX
MOSICOB U HA JIOHHO-MOPCHHBIX PaBHHUHAX. [ pYHMbL MAKux 2psio s6/s-
I0MCsL XOPOUIUM OCHOBAHUEM OJIsL COOPYIICEHUll U UCNOAb3YIOMCS KaK
00POAHCHO-CIMPOUMETTLHBLE MAMEPUATD.

Kamwbi. B nipefienax KOHEYHOMOPEHHBIX MOSCOB 00pa3ylOTCs THUIHY-
HBIE XOJMBI KPYTJIOW MU DJUTANITHICCKON (OpMBI — "THpOTH" — BBICO-
Toi 710 60 M, TUAMETPOM B COTHU KHUJIOMETPOB, CO CKIIOHAMH KPYTHU3HOU
B 5-45°. Ux mpowucxokeHne OOBSICHIIOT HATUINEM TPOTATMH WM 3a-
MaJIMH B JISTHUKE, KOTOPbIE BMECTE C TalOi BOJON 3alOJIHSINCH MOPEH-
HBIM MaTepuanoM. KaMbl CIOXEHBI croucmviMu neckamu, epasuem, cy-
necamu u cyerunkamu. CKIOHBI ¥ BEPIIMHBI XOJIMOB WHOTZIA TTOKPBITHI
"mankoi" U3 BAyHHOTO CyTJMHKA. MHOTHE Kambl CTPOUTENH HCTIOIb-
3YIOT KaK Kapbephl JOOBIYH IPaBHUIHO-TIECIYAHOW CMECH.

O3epno-nednukosvle (MumHoziayuanvhvle) omaoxncenus. Ilocnen-
Hee oJieficHeHHe Ha ceBepe bemapycu octaBmio mociie ce6si MHOTOYHC-
JICHHBIE MaJibie U OOJIBIINE 03epa U PaBHUHY, CIOKEHHYIO O3€pHBIMU U
03CPHO-JICTHUKOBBIMH OTJIOKECHUSMHU. OTHOCUTENIbHAS BBICOTA PAaBHUH-
HOTO penbeda He3HauuTeIbHa — He Oonee 5 M. PasHumbl clodicenvl 1eH-
TMOYHBIMU 2IUHAMU U NECKAMU.

Jlenmounsle 2nunsl NPEICTABIAIOT COOOM CIOMCTBINA TPYHT, B KOTO-
POM TOHKHE MPOCIOWKH MbUIEBATOrO Mecka (Toimmuoi 3-7 MM) mepe-
MEXArOTCS C TIPOCIIOSIMH TJIMH TONIUHON He 6onee 10 mm.

Jlenmounvie enunbl Bumebckoii obracmu A61a10mMcs XOpoutuM Colpbem



onst npouszeoocmea xkupnuua. OTHAKO B KauyeCTBE OCHOBAHHWH IS CO-
OpY’>KEHUH 03ePHO-JICIHUKOBBIC OTJIOKEHHUS MPOSBISIFOT LEJIBIH PSI OT-
PHUIATEIbHBIX CBOMCTB. IOABEPralOTCs MyYEHHIO, THKCOTPOIIHOMY pa3-
KIDKEeHHUIo U 1mp. KpoMe onmucaHHBIX OTJIOKEHUH JIEIHHKOBOIO KOMILIEK-
ca, Ha TEPpPUTOpPHH benapycu BCTpEYarOTCs YETBEPTHUYHBIC OTIIOXKCHUS
PO0IEMAaTHYHOTO M 0J0BOI0 IMIPOUCXOKICHHS: JIECCOBUIHBIC TTOKPOB-
HbIC CyNecH W CYrTHHKA (peruoH I'), 50J10BbIe XOJIMBI U MaTEPUKOBBIC
nroHbl (paiion KannHKOBHYH), aJUTIOBHATIBHBIC OTJIOKCHUS PEYHBIX JIO-
JIVH U JIp.

Cospemennvle omaodiceHuss NPeOCmasieHbl dTI08UEM U NOYEaAMU, Oe-
JOBUEM, ANTIOBUEM, O3EPHLIMU U DOTOMHBIMU OMIONCEHUSIMU, HACLIN-
HoIMU epyHmamu. DTA OTIOXKEeHHs, 0OBIYHO — HEOONBIIONH MOIIHOCTH,
MOKPBIBAIOT TPYHTHI JICTHUKOBOTO MTPOUCX 0K ICHHUSL.

7.5. 'maporeosioruyeckue ycjaoBHsi

I'maporeonorndeckue ycnoBust benmapycu omnpenenstoTcs CTpyKTYp-
HO-TEKTOHMYECKHM CTPOCHHEM KPHCTAIUIMYECKOTO (yHIAMEHTa M 0CO-
OCHHOCTSIMM T€HE3HCa OCaJ0YHOT0 YEXJIa, B YACTHOCTH — YETBEPTUIHBIX
otnoxenuil. Kpynnas nonoxxurensHas cTpykTypa — benopycckuii mac-
CHUB — SBJISIETCSl 00JIACThIO MUTaHUS, POPMUPOBAHUS M CTOKA HAIOPHBIX
MPECHBIX BOJ B OKpY>Kaloliye ero Bnaaunsl — [Ipubantuiickyto, Opman-
ckyto, [Ipunstckyro u bpecrckyro (kapTa apTe3naHcKux 0acceiiHOB aHa
Ha puc. 99).

Ipubanruiickuii Gacceits miomaapo 38322 kM® pacIonoKeH Ha ce-
Bepo-3anane benapycu. Boxsl 3aneraior B TpemmHax mopoJ KpUCTAIIIH-
4ecKOoro GyHnaMeHTa, B BOJAOHOCHBIX OTJIOKEHHSIX deXyia pasHbIX I'e0JIo-
TMYECKUX NEPHOAOB U B YETBEPTUUHBIX OTIOXKEHHUAX. [lo MHTEHCHBHO-
CTH BOJOOOMEHa BBLACIACTCS TPHU Spyca BOJOHOCHBIX KOMIUIEKCOB -
HIKHUH, CpEeIHUN U BEPXHUH, — KOTOpbIE THIPABIMYECKH B3aMMOCBSI3a-
HBl. BOIBI BceX KOMIUIEKCOB €1a00 MHUHEPAIM30BaHBI, UX MHUHEPAIH3a-
sl moBkImiaercst ¢ rryonHod mo 50 r/n. Boabl oTHOCATCS K cynbdat-
HBIM H CYJIb(aTHO-XJIOPUIHBIM.
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Puc. 99. Kapra apre3nankux 6acceiinoB berapycu:
| - [Tpubantuiickuit; |l — Opmanckuit; 11 — [Mpunsarckuit; 1V — Bpecrckuit

OpmaHckuii 6acceiin iomazasio 71319 KM® SBJISITCS 3aMaaHoM Ya-
cThio MockoBckoro OacceitHa. B GacceiiHe BBIENIEHBI JIBE THAPOIUHA-
MUYECKHE 30HBI — aKTHBHOTO W 3aMEJUICHHOTO BOJOOOMEHA: TepBas
00BeIMHSAET TPECHBbIC BOABI YETBEPTHYHBIX, MEJIOBBIX M JIEBOHCKUX OT-
JIOKEHUH; BTOpasi, pacnojoxeHHas Ha riryoune 6omnee 800 M, ¢ MmuHepa-
nu3anuedt Box 1o 163 r/i, He uMeeT aKTUBHOM CBSA3U C MOBEPXHOCTHIO.

[pumnsarckuii Oacceitn mnomanpro 65715 KM’ Ha IOre CIMBAeTCs C
JuemnpoBcko-Jlonernkum apresnanckuM OacceitHoMm. B Oacceitne Bbimens-
eTCcs TpH sipyca BOJOHOCHBIX KOMILICKCOB. HIDKHHM — C 3aMEJICHHBIM
BOI0OOOMEHOM U MuHepasm3aimeit Boa 10 440 r/n; cpenuuii — ¢ 3aneranu-
€M BOJ[ B U3BECTHSKAX, MEPrelisiX, JOJIOMHUTAX U MeCKax U MUHEPAIH3allH-
et mo 50 r/i; BepXHUii — ¢ 3a/leraHUeM MPECHBIX BOJ B IOPCKUX, METOBBIX
Y YE€TBEPTUYHBIX, TPEUMYIIIECTBEHHO MEKMOPEHHBIX OTIIOKECHUSIX.
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Bpecrekmii Gacceiin mromanpio 31619 kM? sBISIETCS BOCTOUHOI da-
cteio [lonecckoro morpykenus. B Gacceline BBIACISCTCS PsA BOIOHOC-
HBIX TOPHU30HTOB, pa3lesIeMbIX BOIOYIIOPHBIMA TIOpogamMu. B kpucrai-
JUYEeCKOM TpPEIMHOBAaTOM (yHIAaMEHTE 3aJeTaloT TPEIIMHHBIE BOJEI.
Brrmre pacnionoxeHsl BOJOHOCHBIE KOMIUIEKCHI B TPEIIMHOBATHIX Tecya-
HUKaX, W3BECTHIKAX, JAOJOMHUTAX, MEPresix ¥ Menax. MuHepannzanus
BOJI MOBBIIIAETCS C TIyOuHO# 10 12,2 1/

OO6nacTsIMM TUTaHUSI BCEX apTE3MAHCKUX OACCEMHOB SIBIISIOTCS CKIIO-
Hbl benopycckoro MaccuBa, CEIJIOBUHBI M IPHJIETAIONINE TIOTHATHS,
PacToNoKeHHbIE BHE TPaHUI] PECIyOJMKH; OCHOBHBIMH OOJACTAMH WX
pasrpy3Kd CIy’KaT MPUJIETAIONINE TTOTPYyKEeHUs, COeJMHEHHbIE ¢ bacceii-
Hamu bantuiickoro u UepHoro Mopeii. Kpome Toro yacte Bof pa3rpyxa-
€TCsl 110 TOJIMHAM PeK U MX IPUTOKOB.

Ha Bceii Tepputopuu pecryOnuKd MHAPOKO PAaCIpOCTpaHEHBI HAIOp-
HBIE BOJIBI, 3AJIETAIONINE B MEKMOPEHHBIX (MITFOBHOTIIAUAIBHBIX OTIIOKE-
HUSX. DTH BOJIBI BMECTE C BOJAMH MaJieOreHa, Melia M JIEBOHA JIAF0T OKOJIO
80% moa3eMHOT0 CTOKA M MIUPOKO MCITONB3YIOTCS B BOAOCHAOKCHHH.

7.6. I'eostornyeckoe crpoenrne MUHCKAa H OKPECTHOCTEl

I'eosioruyeckne ycjaoBusi. B reojoruuyeckoM OTHOIIEHUH paloH
r. MUHCKa U ero OKpeCTHOCTEH pacnojiaraercs B npenaenax benopycckoi
Tpsiabl, chOopMHUpPOBABINEHcsS B ieproa MockoBckoro oneaeHenus. ['psma
MPEJCTAaBIsIET COOOH IIMPOKYI0 KPYMHOXOJIMHCTYIO BO3BBIIICHHOCTS,
00pa30BaHHYIO JIEMHUKOBBIMA WM BOJHO-JIETHHUKOBBIMH OTIIOKEHHSIMH.
Ona mpoctupaercs ot 3anajgHbix rpanull BCCP Ha BOCTOK M ceBepo-
BOCTOK, BBIXOJS 3a TpeAensl pecrnyOmmku. HamOomnmpinel BHICOTHI OHa
JIOCTUTAET B CpelHell cBoeil 4yacTh, oOpa3ys KpyIMHOXOIMHCTYI0 MuH-
CKYIO BO3BBIIIIEHHOCTb.

Penpredy MuHCKO# BO3BBIIEHHOCTH WUMEET, THIMHYHBIA KOHECYHOMO-
peHHbII XapakTep. KoHeUHOMOpPEHHBIE TPSIBI TOBOJIHHO BBHICOKH W BHI-
TSHYTHl B IIMPOTHOM HaIpaBlieHHH. XOJIMBI 37€Ch YeperyIoTCs C TIOHU-
KEHHUSMH, 3allOIHEHHBIMU BOJHO-JIETHUKOBBIMU OTIIOKEeHUsIMH. Ha mo-
BEPXHOCTH Pa3MBITHIX YYaCTKOB UMEETCs OOJIBIIIOE KOJUIECTBO BATyHOB
pasHoro pasmepa. [llupoko pa3BUTHI 3PO3MOHHBIC TPOMOWHBI, BO3HHK-
Ivie B pe3yJIbTaTe JAeATeIbHOCTH MTOBEPXHOCTHBIX BOJI.

OneneneHre ¥ IMPOIECCH TOCIEIeIHUKOBOTO MEPHOIa OTPEIETHITN
COCTaB M XapaKTepHbIE OCOOCHHOCTH OTIOXeHHH. CocTaB MOpPEHHO
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TOJIIIH 3/IECH YaIlle BCETO CYNECUAHbIL CO 3HAUUMETbHBIMU NPOCIOUKAMU
enun. Cy2nunku u cynecu AMEIOT KPacHO-OYPBIA, CepoBaTO-OypHIi MBET,
coJiepKaT BATyHBI KPUCTAIUTMYECKUX M OCAJIOYHBIX ITOPOJI; BCTPEIAIOTCS
W3BECTHSKOBBIE BKIIOYEHHS. THMHYHBIE MOPEHHBIE OTJIOKEHHUS IIpO-
CJTauBalOTCSl BOJHO-JIETHUKOBBIMH HECKAMU U CYnecsimu, a TaKkKe 03ep-
HO-JIETHUKOBBIMH 00pa3oBaHusAMU. [l0BepX MOpEHBI OTIIOKEHBI MOUyHbLE
monwu neckos, cynecell u Cy21uHKO8 BOJTHO-TIETHUKOBOTO TIPOUCXOKIe-
HUS, KOTOpHIE SBHWJIMCH WMCXOJHBIM MarephalioM s (OPMHPOBAHUA
MTOKPOBHBIX JIECCOBUIHBIX OTJIOKEHHI MOIIHOCTHIO B HECKOIBKO MET-
pOB.

Ha tepputopuu Jloroiickoro pailoHa sSipko BbIpaXK€Hbl COBPEMEHHbIE
MIPOIIECCH TUIOIIATHON W JIMHEHHOW SPO3WH, a TaKKe TPOSBICHUA Cy]-
(ho3uu. PacmipocTpaneHsl oBparu, Oankw, JeTIOBHANBHBIE HUICH(HI, 3a-
MaIMHBI, UMEIOT MECTO MPOIECCH pa3MbIBA M CMBIBA.

OO01as MOITHOCTh Y€TBEPTHYHBIX OTJIOKEHUH, BCKPBITast OypOBBIMU
ckBaxuHamH, fgocturaer 120 M. B Tommie 3THX OTIOKEHUI MOXHO BbI-
JENUTH CIEAYIONINE TeHeTHIECKHUE THITHI:

1) coBpeMeHHBIE GOIOTHEIE, 03€pHO-00IOTHBIE 0OPA30BaHUS;

2) COBpEMEHHbBIE 03ePHO-AJTFOBUAILHBIE OTIOKEHHUS;

3) BOOHO-TIe THUKOBEIE ((PIIOBHOTIIAINATIBHEIE) OTIOKEHIS,

4) néccoBuHbe 00pa30BaHHs MPOOIECMATHIESCKOTO TPOUCXOKICHHS;

5) KOHEYHOMOPEHHBIC OTIIOKCHUS;

6) MopeHHbIC (JIOHHBIE) OTI0KEHHS.

Hwxe 4eTBepTHYHBIX OTIIOKEHUH JIeXkKAaT NMECKU CPETHETO JIEBOHA.

7.7. OxpaHa IPUPOIHOIi cpeabl
Kak ofmeyesoBeveckas 3aiaya [2]

[ocnenuue necarmietus XX BeKa 03HAMEHOBAJIHMCH CTPEMHUTEIbHBIM
POCTOM YHCIICHHOCTH HaceJeHus 3emu (yxKe ceiiuac OHO IpeBbIIaeT 6
MJIPJ. 4YeJl.) ¥ €r0 HayYHO-TeXHUYEeCKOW BOOPYKEHHOCTHIO. Bee 310 co3-
J1aJI0 HEBUJIAHHOE J0 CEr0 BPEMEHU aKTUBHOE aHTPOIOT€HHOE BO3JEHCT-
BUE Ha Omocdepy, MacITaObl aHTPOIIOTEHHBIX U €CTECTBEHHBIX (HaKTO-
POB BJIMSHUS Ha Cpely CTAIN CONOCTaBUMBIMH. B 3TOM cOBLIOCH Ipen-
ckazanue B.M. BepHanckoro, uTo 4yenoBeueckas AeSTEIbHOCTh MpeBpa-
TUJIACh B reonoruueckuil paxrop. ['eonornueckue mpouecchl, chopmu-
pOBaBILIME Hally IUIAHETY, IOCTPOUBIIHUE €€, CO3/IaBIINE T€0JIOTHYECKUE
CTPYKTYPBI, MOPOJBI, JaHAIAGTH U BHEIIHUIN OOJIMK, MPOUCXOIAT He-
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M3MEpPHMO MeJIEHHEee, YeM MOIIHAs CTPOWTENbHAs NEeSTeNbHOCTh II0-
CIIETHHUX JIByXCOT JIET, KOT/Ia 38 CYMTAHHBIC TOJIbI, MECSIIIBI, JTHH (M Jaxe
MHHYTBI: B3PBIBOM MOCTPOEHA IUIOTHHA B Mejieo) 4eioBeK CO3/aeT ro-
poJla KaK TeXHOTE€HHBIE TOPHBIE CHCTEMBI, BOJOXPAHIIIUINA KaK TEXHO-
TeHHBIE MOpS M O3epa, KaHaJIbl KaK TEXHOTEHHBIE PEKH; TEPPHKOHBI
BCKPBIITHON TIOPOJBI KaK TEXHOTCHHBIE XOJIMBI; JOOBIBaET Pyay, Yroib,
He(Th, ITOAHUMAS HA MOBEPXHOCTh KAaK BYJIKAHBI; CEIIbCKOXO3SHCTBEH-
Hasi JIeATeNbHOCTh CTala COM3MEPHUMON M0 MacImrTadaMm C JeHyIalHoH-
HBIMH TIPOIIECCAMH, C BHIBETPHBAHUEM, C IDIOMIAIHOW PO3neH, HO OCy-
IIECTBISIETCS OHA B THICSYM pa3 OBICTpee, YeM B MPHUPOJIE Ha MPOTSIKeE-
HUM BCEH T€OJIOTMYECKON UCTOPUH.

CTpouTensCTBO — OJIMH M3 CAMBIX MOIIHBIX BHJIOB IPOU3BOJICTBEH-
HOW JestenbHOCTH XX BeKka, MPEBPATWIOCH B IMPHPOI000Pa3yIOLIHA,
(«cpemomedopmupyrommuii») dakrop. V3ameHsemas MpH CTPOUTEIbCTBE
Te0JIOTHYECKas Cpefja OKa3bIBaeT 3HAYUTEIHHOE BIMSIHNE Ha TIPOTEKaHNE
MPOIIECCOB B CIIOKUBIIIEMCS KPYTOBOPOTE BEUIECTBA, SHEPTUU U HHPOP-
Marn B Onocdepe, 9acTo AecTaOMIN3UPYsT KPYTOBOPOTHBIE TPOIIECCHI.
Kpome Toro, moBcemecTHOE 3arpsi3HEHHE OKPYIKAroIIeld Hac Cpenbl pas-
HOOOpa3HBIMH BEIIeCTBAMH, IOPOH HE MMEIOIIUMHU MPHPOTHBIX aHAIIO-
TOB M [10IYaC COBEPIIEHHO YYKABIMH JIJIs1 HOPMAJIFHOTO CYIIECTBOBAHUS
KHUBBIX OPTaHW3MOB, TPEACTABISET CEPhE3HYIO OMACHOCTH IS HBIHEMI-
Hero u OyAyIero MOKoJieHWH denoBeka Ha 3emute. Hamwmmo Hammuwme
TI100aTBPHOTO JKOJOTHYECKOTO KPH3Hca, W Iepen Omocdepoit ammeMma
JIOBOJIPHO TPOCTa B CBOEM pEUIeHHH: Onocdepa CMOKET CIIPABUTHCS C
KPU3HUCOM Yepe3 HECKOJBKO MIECSATKOB THICSY JIET, HO 0e3 dYeroBeKa U
YeI0BeUeCcTBa, a ATO IS HAac MPAKTHIECKOTO CMEICTa He uMeeT. Brixo-
JIOM W3 KpH3Hca IS YeIOBEKa SBISIETCS COXpaHEHHE MTPUPOTHON CPEJIbl,
aJICKBaTHOH 110 CBOMM SKOJIOTHYECKUM YCIIOBHUSAM JUIS COXpaHEHUS OMo-
cdepsl B IeJIOM, U C YeIIOBEUECTBOM, B YacTHOCTHU. [ 3TOTO HEeoOXo-
JIUMO pellieHue psija mpoOIeM, MHOTHE M3 KOTOPBIX HE HAIIIIH eIe Taxe
TEOPETHYECKUX PEIICHHUH: OJHU — TEXHOJIOTUYECKH CIIOXKHBI, JAPYTHE —
SKOHOMHUYECKH HEBBITOJIHBI, OOIBITMHCTBO ATHX MPOOIIEM YEIOBEIECKUM
pa3yMOM HEOCO3HaHHBL. TeM He MeHee MHPOBBIM COOOIIECTBOM BBIpa-
0oTaHBI MOJIENH Pa3BUTHUS Ha ONMKANIIYIO U OT/ATICHHYIO TIEPCIIEKTHBY,
OMHON M3 KOTOPHIX sBisgeTCS «KOHIEMus ycToOMYnBOro (MOImepKu-
BAIOIIET0) Pa3BUTHS», O0YCIIOBJIEHHAsI COTJIACHEM, HECMOTPSI Ha Cepbes-
HbI€ KPUTHYECKHE BO3PAXKEHHS, MOJABIISIONICTO OOJBIINHCTBA TOCY-
nmapcTB Mupa B Pro-ne-Kanetipo B 1992 r.
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CoBpeMeHHasi KpU3WCHAsI DKOJIOTHYECKas CHUTyaIllsl B CBOEM paspe-
[IeHUH TpeOyeT SKOJIOTH3AINA MHOTHX Cep YeI0BEeYeCKON NeATeIbHO-
CTH ¥, B YaCTHOCTH, CTPOHUTEIHCTBA, KaK YPE3BBIUAHO MOIIHOTO (haKTo-
pa BO3AEWCTBUSA Ha MPHUPOTHYIO cpexy. HeoOXoamMo yduThIBaThH, HYTO
CTPOUTEIHCTBO CBOE BO3JIEHCTBHE OYyIEeT HapalluBaTh B CBI3U C POCTOM
o0IIIel YMCIeHHOCTH HacelleHUs 3eMIId M ¢ HapacTaromel ypOaHu3aIm-
eit (yxe ceityac moutu 60 % HaceneHust )KUBET B ropojaax). Kpome toro,
MPOSIBUJIACh TEHICHIMS K CO3IaHUIO0 METalroJINCOB M IPOMBIIIIICHHBIX
30H Oompmoi Tepputopun. CTpouTenbHas SKCIIaHCHS He 00s3aTebHO
CBSI3aHA C HOBBIMH CTPOWTEIICTBOM M OCBOEHHEM TEPPUTOPHH, HO BCe
OoJpie OyeT HalpaBiIeHa Ha PEKOHCTPYKIIHIO UMEIOIINXCS TTOCETeHNN
Y TIPOMBIIIUIEHHBIX KOMIUIEKCOB U aKTHBHOE OCBOCHHE TOJ[3EMHOTO TIPO-
cTpaHcTBa. [Ipum ATOM CymIeCTBEHHO BO3pacTaloT POJbh HHXKEHEepa-Teo-
JIoTa ¥ WHXXEHEPa-CTPOUTENs, 00JIaAaroIIero reoIoTHIeCKuMH 3HaHUS -
MHU. B ycIoBHAX PEeKOHCTPYKINHU CYIIECTBYIOIINX COOPYKEHUH UM IIPH-
JeTCA HUCTIONB30BaTh YKe M3MEHEHHYIO T€0JIOTHYECKYIO Cpedy, a TaKkKe
MPOEKTHPOBATh W BO3BOJMTH (XIIEPEAEbIBATH») 3/[aHHUS B YCIOBHSIX
BIMSIHUSL JIPYTUX 37aHUN TMPH HMEIOLIEHCS IUIOTHOM TOpPOJCKOM 3a-
ctpoiike. IIpn 3ToM HapacratoT TpeOOBaHHS 1O oOecreueHno Oe3orac-
HOCTHA W HAJEKHOCTH COOPYKEHHUH Nla)kKe MPH MOIIHBIX HMPHUPOTHBIX H
TEXHOTEHHBIX YPE3BBIYAHBIX CUTYaIMAX, TaK KaK MPH POCTE YHUCICHHO-
CTH HaceJIeHHs 3eMII BCE Yallle Ha/I0 UCTIOIb30BATh MO CTPOUTEITHCTBO
CIIO)KHBIE B Te€OJIOTO-KIIMMATHYECKOM OTHOIIEHWH Teppuropuu. s
KU3HH YeJIoBeka W pPaboTe B KOMQOPTHBIX YCIOBHAX HE0OXOINMO
YIIy4IIaTh KA4eCTBO 3[JaHUI U COOpYyKeHUil. | maBHelmM TpedoBaHeM
Ha OJIDKalIIyI0 TEePCHEeKTHBY OCTaeTcs CHIDKEHHE TEXHOTEHHOTO Ha-
TUCKa Ha Ouocepy, ycTpaHeHue 3arpsi3HeHHH U T. 1.

C mo3unuii HHHKEHEPHOH T'€OJIOTHH 3TO TOBBIMIAET TPeOOBaHUS K pe-
3yJbTaTaM €€ MCCIIEZOBaHUI U B ONpEAeTIEeHHON Mepe SKOJIOTH3UPYET ee
KaK HayKy.

Kossontoyua unsiceneproii eeonozuu u 2eosxkonozuu. Paccmartprae-
Masi TpobiemMa KOAPBOJIOUWN WHKEHEPHOW TEOJOTHMH W TE0IKOJIOTHH
MMeEeT BIIOJTHE OTpeIeJICeHHOE 3HAYeHHe, 00yCIOBIEHHOE HOBBIM 3TalloM
B Pa3BUTHH T'€OJIOTHYECKUX U IKOJOTHUECKUX HAyK.

CraBuiee kinaccuyeckum omnpexaenenne E.M. CepreeBa TpakTyeTr WH-
JKEHEPHYI0 TEOJOTHI0 KaK HayKy O palHOHAIFHOM WCIONB30BAHUU H
OXpaHe TEOJOTMYECKOW Cpelnbl OT BPETHBIX IS YeOBEKa W TPUPOIBI
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MIPOIIECCOB | SIBJICHHA. DTO OlpeaesieHne Bricka3aHo Ooiee 20 et ToMmy
Ha3aJl 1 BO MHOTOM IPEIONPECIIIIO YKOJIOTU3AIUI0 CAMON «HHKECHEP-
HOW» M3 BCEX T'COJIOTHUECKUX JTUCIUILTHH HAyKH. JJaHHAS SKOJIOTH3aIus
ChIrpalia poJib «yCTAaHOBKW», KaK TOBOPST IICHUXOJIOTH, Ha BCE IMOCIe-
JyIolliee pa3BUTHE WHXKEHEPHOU reonoruu. [Ipu 3ToM Best mpensiaynias
UCTOpPHUSl MHXCHEPHOW TCOJIOTHH HMMeENa BIIOJHE ONpEeTICHHBIE YKOIO-
THYecKre KOpHHU. Jlake W BOZHHUKHOBCHHE WHXKECHEPHOH reonoruu o0y-
CJIOBJICHO BITOJIHE JKOJIOTHUECKHUM (PAKTOpOM — TpeOOBaHUAMH obecre-
YEeHUS] CTPOUTEIICH HEOOXOJUMBIMHU ISl pacueToB (YHIAMEHTOB CBEJC-
HUSIMH O TPOYHOCTH U JIe(HOPMHUPYEMOCTH TMOJCTHIAOIINX TPYHTOB.
IMosTOMyY BeTpevaroleecs HHOTIIA pacxodicee OnpedeseHue UHICEHEePHOU
2eoi02uy Kaxk 2eono2uu Ha cayocbe y cmpoumenei, 8 oduem-mo, 0oc-
mamouno mounoe. Cmpoumenbcmeo, s6IAACh YPe3BbIUAUHO BANCHIM
9KONI02UHECKUM (PAKMOPOM, NPEeOONPeOenulo UHICEHEPHYIO 2e0N02UI0
KaK HAYKY 9KOJI02UHeCKO20 YUKIA.

I'maBHBIMM UHCTPYMEHTAIBLHO M3yYaeMbIMU OOBCKTAMH CHAyYana Obl-
JIK TPYHTHI ¢ U3MEHEHHEM KX CBONCTB BO B3aMMOJICHCTBUH C COOPYIKE-
HHEM, a 3aTeM — Bce 0oJiee MHKEHEPHO-T€OIOTHUSCKHEe MPOoIecchl. MHbI-
MU CJIOBaMU, WH)KEHEPHAsl T€OJIOTHS IMOCTEIIEHHO MEePEXOAUT OT H3yue-
HUS OOBEKTOB B CTaTHKE K HM3YUYCHHIO JHUHAMUYECKHX T'€OJIOTHMYECKUX
CHUCTEM BO B3aUMOJICHCTBHHM CO CTPOUTEIbHBIMH cucTeMaMu. [lon
KCTPOUTENBHOUW CHUCTEMON» MbI MMOHUMAEM 3JIaHUs, COOPYKCHUS U HX
KOMITJICKCHI ¢ HHQPACTPYKTYPOH HHKCHEPHBIX CeTel, 00eCTeUMBAIONIIX
uX GYHKIHOHHUPOBAHHUE, a TAKXKE COCPEAOTOUCHHBIC B HUX TEXHOJOTHH.
Y CTOHYHMBOCTH CTPOUTENBHOIN CUCTEMBI, €€ HaJIe)KHOCTh U 0€301MacCHOCTh
JUTSL 9eJIOBEeKa OIPEeNISIeTCs B UTOre Ka4yeCTBOM B3aMMOJICHCTBUS CHUC-
TEMBI C TeOJIOTUIECKON cpenoil. I3MEeHsIeMOCTh Te0J0rHuecKOi Cpepl —
3TO T'€OJOTHYECKUE TPOIIECChI, KOTOPBIC YCIOKHSIOT 3a7a4i CTPOUTENEH
U «IPOBOIUPYIOT» CBOE JalbHEHIIee pa3BUTHE YXKe T0J] BO3ACHCTBHEM
CO3JTaHHOM CTPOUTEILHON CHCTEMBI.

DKOJIOTUYECKHE aCTEeKThl B3aUMOJICHCTBUS CTPOHUTENHCTBA U T'EOJIO-
TUYECKON cpelbl MPHUBOAAT K 3aKIOYCHHI0O O HEOOXOAMMOCTH KOM-
TUIEKCHOTO PacCMOTPEHHS CHCTEMBI «COOPYKEHUE — OKPYIKaromias cpe-
Jla», 4TO B 3HAYUTEIHLHOW MEpe W TMPEeHONpeAcTiiio (GopMyITUpOBAHHUE
sKoJIoTHYecKkor mpobnemaruku B reojorun. E.A. Koznosckuii B 1989 r.
Ha3BaJ 3TO HOBOE HAay4YHOE HallpaBlieHHe reoskonorueil. [Ipu sToMm
(GYHKIMOHAIBHON EIMHUIICH SBISICTCS «TCO3KOJIOTMYECKas CHUCTEMay,
BKJTIOYAIOIIasi B CeOs. PACTUTENBHOCT, JKUBBIE OPTaHU3MBI (B T. Y. Yelo-

211



BEKa), TCOJIOTHYECKYIO CPely M TEXHOTCHHO-XO3SHCTBEHHBIE OOBEKTHI.
Kcrarn, B pa3zpadorkax K.M. CeraeBa TOBOPUTCS O TOM, 9TO MPEAMETOM
TCO3KOJIOTHU SIBIISTIOTCS 3HAHUS HE TOJILKO O COCTOSIHUM T'€OJIOTUYECKON
Cpellbl M BCEX ¢ KOMITOHEHTOB B OTAEIBHOCTH, HO M MPOUCXOSIIUX B
HUX TIPOLIECCaX.

I'e03K0IOTHUS TIPE/ICTABNIACTCS KaK MESKIUCIMILTHHAPHAS HAyKa, pac-
CMaTpPHBAIOIIIAsl YeTIOBEKa KaK )aKTOp Pa3BUTHS U B TO K€ BPEMS OOBEKT
3aIIHUTHI €r0 OT Pa3JIMYHBIX Te0Cc(EpHBIX MPOLECCOB. B TakOM KOHTEKCTE
WH)XEHEPHAs TCOJIOTUSI MOXKET OBbITh TPEJCTABICHA KAaK HayKa, U3yJaro-
IIasi B3aMMO/JICHCTBUSI KCTPOUTEIBHBIX CUCTEM» C Pa3BHBAIOIICHCS Te0-
JIOTUYECKOM cepeion.

I'moGanpHast mpobileMa OXpaHbl MPUPOTHON Cpembl 3aTparuBaeT Kak
BCE YEJIOBEUECTBO B IIEJIOM, TaK U BCE CTPAHBI M HAPOJBI, © MOXKET ObITh
pellieHa JUIb KOJJICKTUBHBIM Pa3yMOM W TIPH OOBEIMHCHUH YCHITHIA
Bcex JiroAeil Ha 3emiie. JTO CBSI3aHO C TEM, YTO MPUPOJHBIE PECYPCHI
mraneTsl (atMocdepa. ruapocdepa, ¢iopa, hayHa) He MOTYT OBITH pa3-
JIeTIeHbI TOCYJapCTBEHHBIMH TPAHUIAMH; 3TUX TPAHUI] HE MPHU3HAIOT U
MHOTHE 3arpsI3HCHUS.

Kaxmoe rocyaapctBo, oxpaHsisi cpely B CBOMX T'paHHUIIAX, pemiaeT TeM
caMbIM M TJ00anbHbIC MPOoOJieMbl. Bce 3TO MO3BONSET MPUCTYMHUTH K
IIeJICHANPABICHHOMY COCPEIOTOUCHHIO CPEJICTB U YCUIIUI Ha TIPUPOJIO-
OXPaHHBIX MEPOINPHUATHUIX, HA DKOJOTH3AIUH YeIOBEUCCKOM JesITeNbHO-
CTH, Ha BOCCTAHOBJICHUHM HAPYIICHHBIX SKOCHCTEM, Ha BCEX HaIpaBJe-
HHSX, KOTOpBIe ObUmM TpHHATH Ha ['mobameHOM 3K0dopyme B Pro-me-
Kanetipo B 1992 r. u 3aKperuIeHsl B €r0 3aKIIOYNTEIBHBIX JOKYMEHTaX —
B «[ToBecTke mug Ha XXI| Bex».

7.8. YnpasiieHue 0XpaHoii MPUPOIHOIi Cpelbl.
MOHUTOPHHT M PeKYJIbTHBANMA 3eMeJIb [2]

B crpoutenbHOM jene BakHEHIIeW 3amgadeil ABISETCS HNPOrHO3 BO3-
MOKHBIX HapyIIEHWH TPUPOJHOW Cpelbl U BHIPAOOTKAa PEKOMEHIAIHi
0 UX YCTPAHEHWUIO, T. €. HY>XHa CUCTEMa YIIPABJIEHUS MNPUPOIHBIMU
[IPOLIECCAMH, COIIPOBOXKIAIOIIUMH CTPOUTEILCTBO.

BaxuHeluM ynpaBisiollUM WHCTPYMEHTOM SIBJISIETCSI HOPMATHUBHO
MPaBOBOM MEXaHWU3M, PETJIAMEHTUPYIOIIUH B JAaHHOM CIIy4ae 3KOJIOTH-
YECKHUE aCIEKThl MPOU3BOACTBEHHOM, B TOM YHCJE CTPOMUTEIBHOU Jesi-
TenbHOCTH. ClieyeT OTMETHTh, YTO B WH)KEHEPHO-TEOJIOTHIECKNE U3bI-
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CKaHHs BXOJIUT KaK COCTABHOW JJIEMEHT — 00SA3aTEIBHOE BBIOIHEHHE
TpeOoBaHusI 10 OXpaHe U pekybTHBaImu cpeabl (puc. 100).

Puc. 100. OtpaboTtaHHbli Kapbep, IPEBPALICHHBIN B 30HY OTABIXA

ECTGCTBGHHO, YTO TOJIBKO HOPMATHUBHBIMHU aKTaMW W KOHTPOJIEM 3a
UX WCIONHEHHWEM MpobieMbl He pemmTh. K coxkaneHuro, Ha JaHHBIA
MOMEHT caMblii 3QQeKTUBHBIN W3 MEXaHU3MOB YIIPABICHUSI — YKOHOMHU-
YECKHil, B BHJIE JOCTH)KEHUS MPHUOBUIN, «BBITOJHOCTH» 3KOJIOTHYECKOM
JIESITETFHOCTH B CTPOUTENHCTBE B TIOJHON Mepe y Hac B CTpaHe, Ja U 3a
pyOexxoM mMmoka paboTaeT HEJOCTATOYHO. JTO SBISIETCS PE3yJILTATOM
HEZ0CTAaTOYHOCTH SKOJIOTUIECKOT0 00pa30BaHUs U BOCITUTAHHS.

OcHoBbI MOHUTOPHMHTA. B nocnegnue roapl 1eITeNbHOCTh YEIOBEKA
0 OXpaHe MPUPOTHON CPEIBI PE3KO aKTUBH3UPOBANACE. B CBS3H C A TUM
MOABUJICA MOHHUTOPHUHT KaK HOBas OTpaciib HAYKH. MOHI/ITOpI/IHF — 9TO
cucTeMa HaOJIO/IEHHH, OLEHKH W MPOTHO3a COCTOSHHSA OKpY’KaroIeil de-
JIOBEKa MPUPOAHON cperpl. JIOMOTHUTENFHO K 3TOMY B NMPAKTUKY BOIIET
JIPyroil TEpMUH — JTUTOMOHUTOPUHT, KOTOPBIA MIPUMEHUM K 3€MHOH KOpeE
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3eMJIM, MHAYe TOBOPS, K I'e€0-
jJoruueckoil  cpeme  (pwmc.
101).

OCHOBHOM WENBIO JUTO-
MOHHMTOPHUHIA SIBIIIETCS BBI-
SIBIICHUE HAPYUICHUH B TpU-
POIHOM cpelae M ee coxpa-
menre. CucreMa MOHHTO-

PpUHIa OPraHUYCCKU BIIUCHI-
BaeTci B TIIOOATBLHBII (MH— Puc. 101. dyHKIMOHANBHAS CXEMa HHXKE-
HEPHO-TEOJOrMYECKOr0 MOHUTOPUHTA

YMIPABISHOUINE
PEUIERAS

pOBoit), pernoHanbHbIe (00-
JacTHBIE) M MeCTHBIC (paii-
OHHbBIC) YPOBHHU. B paMkax rocyaapcTBa MOHUTOPHHI HAa3bIBAIOT HAIHO-
HaJBHBIM. B roposiax co31arTcss KOMUTETHI IO OXpaHe IPUPOJIBI.

OxpaHa 3eMHOI KOPBbI CKJIaJIbIBAECTCS U3 TPEX OCHOBHBIX MPOOIIEM:
OXpaHbI Te0JIOTUYECKON Cpefbl; OXPaHbI MOYB; OOpHOBI C MH)KEHEPHO-
re0JOTHYECKUMH TIPOIIECCaMH.

I'eonormueckas cpena BKIIOUAET B ceOs penbed M TpyHTH 3eMHOH KO-
pbl. CTPOUTENHCTBO OOBEKTOB CEPhE3HO HAPYIIAET TEOIOTHUECKYIO CPEy.
Ee Taxke MOCTOSHHO HapyIIaeT cama MpUpoJa B CHITY TIIOOANBHBIX IPO-
[IECCOB U SIBJICHUI (3eMIICTPSICCHHSI, BYJIKAHU3M, PEUHAs SPO3HS H T.]I.).

Oxpana noue. 110BEpXHOCTHBIM TOYBEHHBIM CIOH 3EMIIM HIPAET
B2)KHYIO POJIb B MTPOTEKAHUH YKU3HEHHBIX MIPOIECCOB, SBISSCH UCTOYHH-
KOM TIOJMYYEeHHs MPOIYKTOB MUTAHHA. 3a MOCIEIAHEe MATHIECATHIICTHE
Ha 3emile MoTepsiHa MMaxOoTHAas IUIOMIAh pa3MepoM ¢ moryoctpoB Mumo-
CTaH, MHOTHE MOYBBI TEPSIOT IUIOAOPOAHE. DTO BO MHOIOM CBS3aHO C
OTpULIATEIBHBIM BO3ACHCTBUEM TEXHOT'CHHOW NEATEIBHOCTHU YEJIOBEKa.
[IpaBoBasi oxpaHa OYB MPEACTABISACT COBOKYITHOCTh 3aKOHOAATEIHHBIX
MEpOTPHUATHH, HANpaBICHHBIX Ha 3((EKTUBHOE W PalMOHAIBHOE WX
WCIIONb30BaHKEe, HA BCEMEPHOE COXPAHEHHE M 3alUTy OT BPEIHBIX BO3-
neiicteuid. [lepen cTpOUTENTLCTBOM IMOYBEHHBIH CIIOH JOJDKEH OBITH CHSIT
U pa3MelieH Ha apyroil Tepputropuu. CTPOUTENbCTBO M 3KCILTyaTalus
00BEKTOB HEPEIKO MPHUBOAUT K BO3HUKHOBEHUIO HHXEHEPHO-TEO0JIO-
THYECKUX TPOLECCOB, CEPbE3HO HAPYIIAIOIIMUX LEIOCTHOCTh 3€MHOMN
Kopbl (OMOJI3HH, OOBAJIBI, MPOBAJBI 36MHOW MOBEPXHOCTH HAM TOA3CM-
HBIMH BBIPAOOTKAMH, MOATOIUICHHE BOIOW OOBEKTOB W T.A.). B 3THX
ciy4asx TpeOyercs: pa3padoTKa CIOCOO0B 3alUThl TEPPUTOPHIA, BEIOOD
KOTOPBIX JUKTYETCS MECTHBIMH I'€OJIOTUYECKUMU YCIOBUSIMHU U HPUPOJI-
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HOM o6cTraHoBKo# (puc. 102).

,/._ WixeHepHo-reonornieckne

H3bICKAHHA

CtpouTtenscrao

A3poKOCMItYECKIe
Hecnefosanna >

leonoruveckas
cpena

Cocroatue
aganmii ==
COCPYXEHUA

Mpupogntie
reonorndeckue —
npoyeccst

" CraynonapHwe NepegaumxHsie
0CTh! nabopartopui

i ]

HHxenepHo-
reocnorivYeckmue [t
npoyeCest

I Chop uHbopMarimm |
* OleHKa HaMeHeHni
8 reonorireckoi cpege
I e } OT CTPGHTERBHOM)
t BO3GEACTES

———{ Mpuxsitue pewenns l

Puc. 102. ®dynkimoHanbpHas cxeMa reonH(pOPMalMOHHONW CHCTEMbI OLICHKH BIMSHHS
CTPOMTENLCTBA HA T€0JOTUUECKYIO CPELLY

Pexynvmueayus 3emens — 3T0 BCECTOPOHHEE BOCCTAHOBICHUE IIO-
BEPXHOCTH 36MHOHW KOpBI, HApYIICHHON B MpoOIecce TEXHOTeHHOW esi-
TCJIBbHOCTH Y€JIOBCKA. PCKYJ'IBTI/IBaHI/I}I OBIBAET B OCHOBHOM ABYX BUIOB:
TOPHO-TCXHUYECKAA U OHOIOrHYECKas.

T'opno-mexnuueckas pexynomueayus. OCHOBHas ee 3ajaya — IpU-
BEJICHUE HApYIICHHOW IMOBEPXHOCTH 3eMJIM B TOPSAIOK. PaboTa HaunHa-
eTCsl C TUNITAHUPOBKH TEPPHUTOPHUHU U TIOKPHITHSI ciioeM 1mouBsbl (10 15 cm).
Ha 6a3e sToro co3maeTcst AEpHOBHII CIIOH, KOTOPBIH XOPOIIO YKPEIUISIeT
MTOBEPXHOCTH 3€MJIM, 0COOCHHO CKJIOHBI penbeda. [Ipun HeoOxoanmocTn
IPYHTOBBIE BOJBI PETYNHUPYIOTCS ApeHaxamu. [IpuHuUMaroTcs Mepsl o
MPEOTBPAIICHUIO TOSBICHHUSI HHXCHEPHO-TEOJIOTHUECKUX MPOIIECCOB,
CO3ar0TCA YCTOP’I‘IPIBBIC OTKOCKHI, YIPOUYHACTCA NOBEPXHOCTH 3€MJIN OT
pa3MbIBa U pa3BE€UBaHUA BETPOM.

Buonozuueckan pexynsmueayua nperycMaTpuBaeT OCBOCHUE Tep-
PUTOPHUH ITOA KUIYIO 3aCTPOIKY MM co3laHue 30H oTabixa. [locie mia-
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HHUPOBKH MOBEPXHOCTh MOKPHIBAIOT MOYBOW C MOCHEAYIONIEH MOCaaKON
JIepeBbEB, KyCTAPHUKOB U TIOCEBOM CEIbCKOXO3SICTBEHHBIX KYIbTYp. B
MecTax OTpabOTaHHBIX KaphepOB BO3MOXKHO CO3JaHHE BOIOEMOB (CM.
puc. 100).

OmbIT paboT MO PEeKyIbTHBAIMK TIOKa3al cieayroiee: 1) pekynbTu-
BallMI0 HapyIIEHHOH TEPPUTOPWHU MO IIAHHPOBKE 3EMIIM HEOOXOIUMO
MPOBONTH B KpaTYaWIlie CPOKH TIOCIE 3aBEPUICHHS WM B TEPHOJ
CTPOUTENILCTBA 00BEKTA; 2) OTKOCHI CKJIOHOB W OTBAJIOB 3€MJIH CJICAYET
MTOKPHIBATh JIECOM HJIM BBICEBATh MHOTOJIETHHE TpaBbl. [l mocanku
Jieca TIOBEPXHOCTh 3eMITH HEOOXOIUMO BBITIOIAKUBATh.

3agaum cTpouTesieil MO oXpaHe MPUPOAHOI cpenbl. [Ipu mpowns-
BOJICTBE PabOT, KaK M IPH IKCIUTyaTallMd OOBEKTOB, HApyIIEHHUS IIPH-
POIHOM Cpembl MPaKTHIECKH HEeN30eKHBI. 3amada CTPOUTENEH CBOIUTCS
K TOMY, YTOOBI BCer/la HaXOIUTh CPEACTBA U TEXHUIECKHE BOZMOKHOCTH
U UX yCTpaHeHus. [[Jst 3TOro B MPOEKTHI CTPOUTENHCTBA U HAa TIEPHOJ
SKCIUTyaTallid OOBEKTOB CIIEAYET 3aKJIaJbIBaTh MPHPOIOTOIH30BATETH-
HbIE (aKTOPHI, C TIOMOIIBIO KOTOPBIX MOXHO JTUOO HE JOIYCKaTh, OO
CBOJIUTH IO MHHAMYyMa HapyIIeHus pupoaHoi cpeasl. [lpupogooxpan-
HbIE MEPOINPHUATHSI HEOOXoIuMO pa3pabaThiBaTh Ha OCHOBE OIIBITa
CTPOWTENHCTBA, MPOTHO3a AWHAMUKHA PAa3BUTHS W W3MEHEHHUS 3eMHON
MTOBEPXHOCTH B CHITY TPUPOIHBIX U TEXHOTEHHBIX (pakTopoB. O BEHITOIN-
HEHUH STHUX MEPONPHUATHI B IEPHOJ CTPOUTEIHCTBA JOIHKHO OBITH yKa-
3aHO B aKT€ Ha C/Ia4y OOBEKTOB B DKCILTYaTaIIHIO.

CrtpouTenu TOJDKHBI OTHOCHUTHCS K OXpaHe MPHUPOJBI, KaK K BaXKHEH-
e cBoel ciykeOHOl 00S3aHHOCTH, OBITH OPTaHU3aTOPOM M PYKOBO-
IUTENIeM BCEX IPHPOIOOXPaHUTENBHBIX paboT. [lpu mpoexTupoBaHmH
CJIeJTyeT OIeHUBATh CTEIEHb OYyIyIIero HapyIeHus Tpupoasl. Bo3moxk-
HBI CJIy4ad, KOT/Ia OT CTPOUTENHCTBA HEOOXOAMMO OTKazaThcs. Hexena-
TENBHO 3aHMMATh 3€MJIM, IPUTOIHBIE JUIA CEIbCKOI0 XO3AHCTBA, a IIeJe-
c000pa3HO HCITOIB30BaTh HETIPUTOIHBIE WITH MAJIONPUTOIHbIE. B epron
CTPOUTEIHCTBA HEOOXOOMMO 0co00e BHHUMAHHE yNEISITh COXPAHEHHUIO
mouB. ['pyHTHI, 00pa3yembie MPH BCKPHITHH KOTJIOBAHOB, CIIEAYET BO-
BJIeKaTh B chepy cTpouTenabcTBa (OTCHINKA HACHINEH, ITAHUPOBKA TEp-
PUTOpHI U T. /I.) M HE JIeNiaTh OTBAIOB. He MeHee BaXKHBIM MEPOIPHSITH-
€M II0 OXpaHe MPHUPOJBI NPU CTPOUTENHCTBE M IKCIUTyaTallnd OO0beKTa
aBIsieTcst O0pp0a ¢ 3ambUIeHHEM BO37yXa, 3arpsA3HEHHEM BOJIOEMOB H
3eJIEHBIX MaCCHUBOB, IIPOTHB YCHIJICHHUS 3PO3HUH, OTPABICHHUS TIOYB.
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