3ananue Ha 24.12.20
3amuUThI KYPCOBBIX PadOT M NMpeACTABJICHHE JIA00PATOPHBIX

paooT.

BOITPOCHI K ODK3AMEHY
no aucuuiuinie Mn:xenepHuasn
reoMHaAMHuKA

OxapakTepu3yiTe METObI 3alUTH OEPEroB OT abpa3umu.

Kak npoucxoIuT KpUOT€HHOE BBIBETPUBAHUE?

JlaiiTe XapaKTepUCTUKY IJIOCKOCTHOI'O CMbIBA?

Kak ompenensiercst creneHb BIBETPENOCTH? 3anuiuTe GOpMyIIbl.

CymrHocTh MeTo/1a IporHo3a nepepadotku 6eperos 1o (I'. C 3o1oTapeny).

JlaliTe onpeneneHue NOHATHIO 'T€0JIOTUYECKUH porecc”.

[IprurHBI BOSHUKHOBEHUS CEJIEN U UX THIIBI.

OT Kakux (paKTOPOB 3aBUCUT IHEPTUS BOITHEHUS?

. Yro sBnsieTcs 00bEKTOM MHKEHEPHOUN TreoqMHAMUKN?

10 CeiicMuuecKkoe MUKPOPailOHUPOBAaHUE B MHKEHEPHOU I€OAUHAMHUKE.

11.Kak omnpenensieTcsi CTeNeHb BRIBETPEIOCTH? 3anuinute GOpMyIIbl.

12.Kakumu (hakTopaMu onpeaensieTcsi ”HTEHCUBHOCTh cy(pdo3umu.

13.lafite ompeneneHue TMoHATHIO 'reocuctema'. UTO 3HAYUT OTKpHITad,
3aKphITas, CTaTUYECKasi U KBa3UCTaTUYECKasi CUCTEMbI?

14 . Kax ¢hopMHUpYIOTCS KAPCTOBBIE MOJIOCTH?

15.0T1 kakux (akTOpoOB 3aBUCUT UHTEHCUBHOCThH 3PO3HOHHOTO pa3MbIBa?

16.Kakue OpicTpon3MeHsomuecs GakTopsl onmpeaeisaor pazsutue k31 T1?

17.Kakue knaccuukaluy TeOJIOTUHYECKUX W  HHKEHEPHO-TEOJOTMYECKUX
MPOLIECCOB U ABJIECHUM CYIIECTBYIOT?

18.HazoBute MeToab1 OOPHOBI C TIIBIBYHAMH.

19.KakoBbl BHEIIHWE MPUUYUHBI TporieccoB? UTo 03HAYAIOT MOHSATHS 'BXOJBI
reocucteMsbl" 1 "areHTor"?

20.HazoBuTe 30Hb1 BeiBeTpuBanus (1o I'. C. 3o10TapeBy).

21.Kaxk onpenensiercs sHeprus BoaHenus B meroze E. I'. Kauyruna?

22.Yt0 03HAvaIoT MOHATHUSL ''CTaus Mpoiiecca, spieHue"?

23.Metoabl U3y4eHUsI COBPEMEHHOM CEHCMUYHOCTH.

24.Ha3oBuTE OCHOBHBIC THUIIBI T'€OJIOTMUECKHX MPOIECCOB M WX WHXKEHEPHO-
reosniornyeckux ananoros (mo I'. C. 3onorapesy).

25.0xapakTepu3yiTe MEXaHU3M U BUJIbI pEYHOU 3pO3UH.

26.B yeMm npuYMHBI IPOCAIOYHOCTHU JIECCOBBIX TPYHTOB?

27.[lalite omnpeneneHue MNOHATHIO 'reocuctema'. UTO 3HAUUT OTKpPHITas,
3aKpbITasi, CTATUYECKasl U KBA3UCTATUYECKAs CUCTEMBbI?

28.[laiiTe KpaTKyI0 XapakTepucTUKy mkaisl MSK-64.

29.HazoBute ocHOBHBIE (hakTOpbl (HOPMUPOBAHUS OEpEroB MOPEIi.

30.YeM BBI3BIBACTCS MOPO3000IHOE TPEIIMHOOOpa3oBaHUE?

oCoNOAR~LDE



31.00beKT U npeIMeT HHXKEHEPHOU T€OAMHAMUKH.

32.Yt0 Takoe KJjlacc, 3HepTrusi 3eMIIETPSICEHUs, MarHuTy1a?

33.Bupl X034WCTBEHHOM MEATEILHOCTH M CBA3aHHBIE C HUMHU HHXKEHEPHO-
r€0JIOTUYECKUE MPOIIECCHI.

34.0BpaxkHas 3po3usl.

35.1IpuurHbl 06pa3oBaHUs OYTPOB MyYCHUS.

36./laiiTe ompezeneHre MOHSATUIO «UHXEHEPHAsI T€OAMHAMUKAY.

37.Kakue BHIBI XO3SMCTBEHHON JEATEIBHOCTH W TMOYEMY TMPUBOMAT K
BO3HHKHOBEHUIO "BO30YK/I€HHON CEHCMUYHOCTH?

38.HazoBuTe OCHOBHBIC THUIIBI T'€OJOTHUYECKHUX IMPOLIECCOB U MX HHXKEHEPHO-
reoJiornyeckux aHaynoros (mo r, C. 3onoTapeBy).

39.Yewm onpenensercs ">kuBas cuia' peku?

40.Kakwue ObIcTpou3MeHstonuecs (hakTopsl onpeaeistoT passutue k31 T1?

41.0OxapakTepusyiTe rpynibl U FTEHETUYECKUE TUITBI TPEIIHH.

42.Ha3oBuTe METO/IbI 3aLUTHI OT 30JIOBBIX IPOLIECCOB.

43.Kakue MenneHHO-u3MeHsomuecs GakTopbl onpenesstor pa3sutue k31 T1?

44 Kakue KiacCupUKalUM TEOJOTUYECKMX U HMHXKEHEPHO-TE€OJIOIMUECKUX
IIPOLIECCOB U SIBJICHU CYILIECTBYIOT?

45.laiiTe KpaTKylO XapaKTEPUCTUKY H0JIOBBIX IPOLIECCOB.

46.0xapaktepusyiTe MeToIbl O0PHOBI C TPOCATOYHOCTHIO JIECCOB.

47.Kakue nmocTossHHOAEUCTBYIOMHKE (pakTopbl onpenenstor pazsurue k3l 1l u
Oaal'1l ?

48.Ha3oBuTe 3a1aun U3y4eHHs MIPOIIECCa BHIBETPHUBAHUS.

49.Ilepeuncnute (HaKTOpBI, OMPENCISIONIME PAa3BUTHUE TPABUTAIMOHHBIX
MPOLIECCOB.

50.Hapucyiite cxemy akKyMyJISITUBHOTO Oepera

51.KakoBbl BHEIIHHE TPUYHHBI MpolieccoB? UTO 03HAYAIOT MOHATHS 'BXOJBI
reocucteMsbl" 1 "areHTor"?

52.HazoBute 30HBI BbIBeTpuBaHus (mo I'. C. 3omoTtapeBy) W maiiTe HX
XapaKTEPUCTHKY.

53.TepMoOKapCT ¥ METObI OOPHOBI C MMPOIIECCOM.

54.Yto 03HayaroT MOHATUSL '"'CTausd Mpoiiecca, spieHue"?

55.0xapakTepu3yiite MeTOAbl HM3yUYEHUsT HEOTEKTOHMKM U COBPEMEHHOM
CECMUYHOCTH.

56.Ilepeuncnute MPOTUBOIPO3UOHHBIE MEPOTIPUSITHSI.

57.JaliTe onpeneneHne NOHATHIO "T€0JIOrMUecKuil mpouecc'.

58.1enu u 3ama4n CEHCMUYIECKOTO MUKPOPaOHUPOBAHUSI.

59.0cHoBHbIE (haKTOPBI POPMUPOBAHUS CEIEH.

60.Yem otmyarorcs ITTC oT npupoaHbIX T€OCUCTEM?

61.[Tpuunnsl 3emnerpsacennii. Uto Takoe Ghokyc, SnUieHTp?

62.IloueMy TPOUCXOAMUT AKTHUBHU3ALUS KAPCTOBBIX MPOIIECCOB IMPH HAIUYUU
H,S? 3anummre popmyy.

63.[laiite ompeneneHue mnoHATHIO 'Teocuctema'. UTO 3HAUMUT OTKpPHITas,
3aKpbITast, CTaTUYECKasi U KBa3UCTaTHUECKasi CUCTEMbI?

64.0OxapakTepu3yiTe TUIBI JBUKEHUS CEJIEBBIX TOTOKOB.



65.B pesynbprare kakoro k3 Tl popmupyeTcs rmoBuii?

66.HazoBute MeToasl npeaynpexacHus cyh(o3noHHbBIX MPOIECCOB.

67.UmxeHepHas TeoJlMHaAMHKa M CB3b €€ C JIDYTUMU Hay4YHbIMU
HaIpaBJICHUSIMU B MHKEHEPHOU I'€0JIOTHH.

68.Uto Takoe Kiacc, SHEPrusl 3eMIIETPSICEHUs, MarHUTYya, IuieiicTocelicToBas
00JacTh?

69.MeponpusTHs MO 3alUTe TEPPUTOPUH U COOPYKEHHUM OT CeJel .

70.B pe3ynbpTaTe Kakux MporieccoB GOPMUPYETCS KOJLITIOBHIA?

71.00BeKT 1 npeAMET HHKEHEPHOU Ire0JMHAMUKH.

72.]In1  KakuxX TeNe M3y4aroTCsSd HEOTEKTOHWYECKHE W COBPEMCHHBIC
TEKTOHUYECKHUE JTBIKCHUS?

73.Kakue GakTopsl BIUSIOT HA Pa3BUTHE SPO3HUOHHBIX MPOIECCOB?

74.CymHOCTh MeTO/1a TIporHo3a nepepadoTku 6eperos 1o I'. C. 3omorapeny?

75.[laiiTe ompezeneHre MOHSATUIO «UHXKEHEPHAasi T€OIMHAMUKAY.

76.Yto Takoe "B0o30yKIACHHAS CEHCMUYHOCTD"?

77.Kakoro Tuma TpelMHbI BO3HUKAIOT B 3¢ @Yy3UBHBIX MOpPOAAX MpPH HX
OCTBIBaHUU?

78.HazoBute npupoanbie hakTopbl POPMUPOBAHUS CEICH.

I'naBa 7. IIpocagoyHOCTD JIECCOBBIX MOPOJ

7.1. Onpenesienne v 001IAS XAPAKTEPUCTUKA JIECCOBBIX MOPOJ

JI€cchl — 3TO cBeTas, MajeBO-KeTas WU CEepOBATO-)KENTash HECIOHCTas
ropHasi mopoja, cjoxkeHHas 4dactunamu pasmepom 0,05-0,01 MM, comepkanue
kotopsix npessimaet 50 %. [Topucrocts nocruraer 42-50 %, npuyeM XapaKTEpHO
HaJIM4KMe BEPTUKAIbHOW MaKpOMOPUCTOCTH, KapOOHATHOCTH [11]. Ocoboe cBOMCTBO
JE€CCOB — MPOCagovyHOCTh. OHM NMPUYPOUYEHBI, B OCHOBHOM, K IEPUIIISILIMAIBHBIM
obnactsaM. Ha Pycckoii paBHHHE JIECCOBBIE TOPOJIBI pacnpocTpaHeHsbl oT [ombim 10
VYpana, uX MOXKHO BCTPETUTh Takxke Ha paBHUHax HOxxHoit Cubupu, B Cpeanent Azun
u 3akaBkasbe, bypsatuu, Upkyrcke u B CeBepHoM Kurae. JletanbHo pacnpocTpaHeHne
néccoB paccMotpeHo B padore H.M. Kpurepa (1965). B EBpone néccoBbie Mmopobl
NPOTATMBAIOTCS OT AHIIMM C 3amaja Ha BOCTOK, IPU 3TOM OJHA HX I0J0ca
npocnexuBaercss B CerepHoit @panimu, benbrun u cpenHert yactu I{eHTpanbHoit EB-
poOIIbI, a BTOpasi paclojio’KeHa IOKHEE, Y MOJHOXKUS AJIbI, U TSAHETCS BIOJb BCE

nomuubl [ynast no YepHoro mopst uepe3 baBapuro, Apctputo, YUexuro, CrioBakuto,



Benrputo, IOrocnasuro, Pymbimio m bomraputo. B CeBepHoil AMepuke JIECCHI
3ajeratoT B OacceliHax pek Muccucunu u Muccypu. Ha Bcex Teppuropusx, rie
3aJIeraroT JIECCHI, CYIECTBYET SBJICHUE UX MPOCATOYHOCTH MPH UX 3aMAYMBaHHU.

K néccosvim nopooam OTHOCAT KOHTUHEHTAIbHBIE TJIMHUCTBIE OTJIOKEHUS
YEeTBEPTUYHOTO Bo3pacTa (CymecH, CYIJIMHKM, TJIMHBI) pa3iM4HOrO TI'eHEe3uca,
oOnajaronme KOMIUIEKCOM CIenu(pUYECKUX CBOWCTB. YCIOBUS (DOpMUpPOBaHMS
JECCOBBIX TMOPOJ W WX (DU3MKO-MEXaHMUYECKUE CBOMCTBA JeTanbHO n3ydammch K.
Bonnapukom, .B. TTonosemM, E.M. Cepreesbiv, B.T. Tpodumossim u jp. [2, 23, 26, 29]
Cornacao I'OCT («I'pyHTBI», 1996) mpOCamodHbIM SBISIETCS TPYHT, KOTOPBIA MOJ
JICMCTBUEM BHEIIIHEH Harpy3Ku U COOCTBEHHOI'O BeCa MJIM TOJBKO OT COOCTBEHHOIO
Beca MPY 3aMavyMBaHUU BOJON WM JPYTON KUKOCTBIO MPETEPIIEBAET BEPTUKAIBHYIO
nedopmanuio (Mpocasiky) U UMEET OTHOCUTEIbHYIO Ae(pOopMaiuio MpOCATKU &g >
0,01. JIpyrumu CBOWCTBaMU SIBJISIFOTCS: Tpeooiananue noliesamout hpaxyuu (0,05—
0,002 mm) B ux coctaBe (50—80 Bec. %), BBICOKAsI nOpUCmMochb, B TOM YHCIIE MaKpO-
nopucTocTh (>50 %).

[lpy Tunm3amuu 7ECCOBBIX TOPOJ BBIACISIOT TUIWYHBIE JIECCHI U
JAE€CCOBUHBIE TOPO/IbI (JIECCOBUAHBIE CYTIIMHKH).

JI€ccoBble TOPOABI MPU HATMYMHU UCTOYHUKOB €CTECTBEHHOTO U HCKYCCTBEHHOTO
YBIIXKHEHUSI CO3JAI0T OJarONpHUsTHBIC YCIOBHS UII HEPAaBHOMEPHBIX MPOSBICHHIA
NpOCaZioK B IMPOCTPAHCTBE, BO BpeMeHU. HepaBHOMEpHOCTh M OoOJbIIAsi CKOPOCTb
MPOTEKaHus Tpoliecca B OONMBIIMHCTBE CIyYaeB MPUBOAT K aBAPUIHBIM CUTYaIUsIM
U 3HAYUTEIHHOW CJIOKHOCTU TPOTHOZUPOBAHUS M TPEHYNPEKICHHUS MPOCATOYHBIX
SIBJICHUH, @ TAKXKE CBOEBPEMEHHOTO MPUHATHSI IPOTUBOIIPOCAJOYHBIX MED.

[Ipocanku HauMHaeTCA C pa3pyLIEHHs] CTPYKTYPHBIX CBSI3€M, HEYCTOMYMBBIX K
JTAHHOMY BUJY BO3/EHCTBHUS (BOJIOHEYCTOMYMBBIX B JIECCAX, TEIUIOHEYCTOMUYMBBIX B
MMII u 1. n.). [IpocagodyHocTh JIECCOBBIX MOPOJ MOXKHO IMOKa3aTh Ha MPUMEPE
aHanu3a JAeQOpMalUOHHBIX KpPUBBIX (pUC. 27), MOCTPOEHHBIX MO pe3yJbTaraM

J'Ia60paTOpHBIX H ITIOJICBBIX OKCIICPUMCHTOB.



Py P
Puc. 27/. lepopmanioHHbIE KPHBBIE MPOCAT0YHbIX JIECCOBBIX MOPO/L.
@ — 10 J1A00PATOPHBIM HUCIBITAHUSM ¢ =f(p); 6 — N0 M0JEeBBIM ONBITAM HITAMIOM S =

f(p); p, - Harpy3ka, Npu KOTOPOi MPOH30IILIO0 3aMaYHBaHHue Jiécca.
[TpocaouHOCTh BBIpaKE€HA PE3KMM BO3pacTaHHeM Ae(OpMaIliil YILIOTHEHHS

1Py 3aMaYMBAHUN OIBITHOTO 00pa3iia, HaXOAIIEroCs MO/ MOCTOSHHONW HAarpy3Koi.
[Tokazatenem MpocalOYHOCTH SBJSICTCS BEJIMUMHA OTHOCUTEIBHOU MTPOCaJTOTHOCTH
g1, kotopas, corimacHo ['OCT 25100-95, ompenensieTcss Kak OTHOIICHHUE
Pa3HOCTH BBICOT OOpPA3IOB TPYHTA MPHUPOJTHON BIAXKHOCTH U IOCIE €ro IOJTHOTO
BOJIOHACBHIIIICHUS TIPU ONPEJICICHHOM JIaBJICHUH K BBICOTE 00pa3lia MpPUPOIHOMN

BJIQYKHOCTHU WJIU 110 hopMmyJie

&=a—e)l+e), (43)
rae Ko3hPUIUEeHT MOPUCTOCTH 6=M, e:M_
A Vex
WUugexc sl mpoumcxomur ot cmoBa Slum — mpocagouHocts.  Jls

KOJIMYCCTBCHHBIX OILICHOK U ITIPOrHO30B H€06XOI[I/IM €€ OJHH I10KAa3aTCIb — HAYAJIbHOC

MpocaiouHoe aBieHue Py, orpeensemMoe rmpy OTHOCUTEILHOM MPOCaI0YHOCTH, PABHOM

0,01 (puc. 28).

MMon
sogoit 0.01

"B .

P 5] 4

Puc. 28. Onpenenenne BeJIMUMHBI OTHOCUTEIHLHOM
MPOCATIOYHOCTH & TPHU PA3HBIX JaBJIEHUSIX METOI0M /IBYX KPHBBIX (2) U
HAYAILHOTO IABJICHUSI POCAI0OYHOCTH [y, M0 rpaduky & = f(p) (6).



IIpocanoyHble sSBIEHUS B JECCOBBIX MOPOAAX MOTYT MPOUCXOIUTH B IPUPOIHBIX
YCIOBHAX TOJ BIMSHHUEM HX COOCTBEHHOTO BECa M YBIQKHEHHUS BOJAMU DPA3HOTO
MPOUCXOXKICHNS, 00pa3ysl MOHKEHHUS B penbede, KOTOphIe Ha3bIBAIOTCS MO-Pa3HOMY
B 3aBUCHUMOCTHU OT PErMOHA PAaCHPOCTPAHEHHUSI: Crientble Ol00ya, naouHbvl, 3anaouHbl,
noowi, xoaku U T. M. (Momnoapix, 1982). IlepBbie hopMbl MOTYT OBITH TUAMETPOM OT
200400 m 10 2—4 KM, BTOpbIE — OT HECKOJIbKHUX JECATKOB JI0 HECKOJIBKUX COTCH
METPOB, PacIpeaeNeHHbIX ¢ TIOTHOCTHI0 OoT 30 10 300 6mroxerr Ha 1 KM’ Boponku
XapaKTepU3YIOTCS] HE3HAYUTEIbHBIMU pazmMepamMu — oT 3 110 30 M B [uameTpe u oT 5
10 10 M no ryoune. ['ereporensbie (OpMbI MOTYT MHOTJ]Aa IMETh B AUameTpe a0 15
KM.

['mybuna mnpocamounblx (opM HE3HAYUTENbHAsE W 3aBUCUT OT MOIIHOCTH
JECCOBOrO MOKPOBA, €r0 MPOCATIOYHOCTH U BO3pacTa. B pa3HbIX MPUPOIHBIX YCIOBUSX
MOHMKEHUsI B penbede cocTaBisiioT B cpeaneM oT 0,5 g0 3 M (penko 5-6 M), a
MOIITHOCTh HM3MEHEHHBIX (YIUIOTHEHHBIX, YBJIAKHEHHBIX, OIJIEEHHBIX) JIECCOBBIX
omnokeHnd focturaer 10 m Oonee METpOB, MPU 3TOM HMX CBOMCTBAa MOKPOBHBIX
OTJIIOKEHHUH CYIIECTBEHHO M3MEHWINCh M, KaK IPaBUJIO, OTEPSIIM CBOU JIECCOBBIN
OOJIHIK.

PacueTsl BeIMUMHBI CyMMapHOW IPOCAIKU MOKA3bIBAIOT, YTO BO MHOTHUX CITy4asx
OHa MeHblle NIyOMHbI 1MooB U Omozen. CrenoBarenbHO, MPOCcajKa, HECOMHEHHO,
UTPAIOLLAs BAYKHYIO POJIb B 00pa30BaHUM 3TUX (POPM, HE SBIISIETCS MX €IMHCTBEHHOM
TEHETUYECKOW MPUYUHOM. BTOpPOW IPUUYMHON, 10 MHEHHUIO JIPYIMX HCCIEIOBATENCH,
ABJSIETCSl JICMCTBUME TEMIEPATypHOro (akropa B TMEPUOIbI OJICICHEHUH, T.€.
mepmoxapcm. PaccMmatprBasi 3TH JiBa TJIaBHBIX (hakTopa B KOMILIEKCE C JIPYTrUMU
daktopamu u ycnousimu, .M. Monogpix (1982) mpurien k BbIBOIY, YTO TIOABI U
CTenHble OMIo/Ia UMEIOT pas3Hyto npupoay. Tak, Hanpumep, B Cubupu u Skytin Ha-
OJIOAAIOTCS TOHMXKEHUS B penbede, KOTOphle TOYHO COOTBETCTBYIOT OOBEMY
pacTasiBLIETO JibJia, @ YCJIOBUS 3TUX PETMOHOB MOXHO CUMTATh AHAJIOTAMH JPEBHUX
YCIIOBUHM JIECCOBO-TIEPETTISUANBHBIX 00JacTell YKpauHbl, TJE€ PacpOCTPaHEHBI

IIOJBI.



['maBHBIM (hakTOpOM 00pa30BaHMsI CTEMHBIX OMIOACI] MO MHOTMM MPH3HAKaM
ABJSIETCS NPOCAJOYHOCTh, T. €. Jerpajgauus JECCOBBIX MOPOA B  YCIOBHUSX
HEPEYBIAXKHEHUS, KOTOPOE€ MOIJIO IPOM30MTH IOBTOPHO-KWIBHBIMU  JIbJAMU,
00pa30BaBILIMMUCS B JIETHUKOBBIE NEPHOJbI B MOJUTOHAIBHBIX TPEIIMHAX JIECCOBOTO
NOKpoBa. B COBpEMEHHBIX YCIOBUSIX TPU CTPOUTENIBCTBE THIPOTEXHUYECKUX
COOPYXEHUM (OCOOEHHO HPPUIalMOHHBIX) Ha JIECCOBBIX IIOPOAAX AHAJIIOTUYHBIC
MOHIDKEHUST B penbedpe POpMHUPYIOTCS 3a CYeT M30BITOYHOIO YBIAKHEHHS JIECCOBOM
TOJLIH.

Mmuorue otMmeuarot, yto 3a nocneanue 20-30 et xk npobieMe MpocagouHOCTH
NPUCOEIMHMIIACh HOBasi NpoOJieMa TEXHOIEHHOTO Xapakrepa — MOJTOIUICHHE
(0OBoHEHHUE) JECCOBBIX IMOPOJ HAa OCBOECHHBIX TEPPUTOPUSX. B cB3u ¢ atum
BO3POCIIO 4YHCJIO ABAPUMHBIX CHUTyallMii, B pe3yJbTaTre KOTOPBIX HAapylIAETCs
HOpMaJibHas OSKCIUTyaTalusl 37aHuil (B TOM 4HMCJE JKWIBIX JIOMOB) U COOPY)KEHUIA
(0cOOEHHO THAPOTEXHUYECKHUX ).

Bonee nmoapobHo mpocanounsie siBieHust Obut onucanbl O.JI. AHAPIOXHHBIM
(1937), KOTOpBIN BBIIENUI Yembipe muna MPOCAAOK: a) MPOCaIKH, MOSBISIOIIUECS
HEMEJJICHHO TI0CJIe 3aMayvyuBaHMs; 0) MPOCAJKH, MPOUCXOMSAIIME JTUTEINFHOE BpEMS,
MEJUICHHO BO3pacTas; B) IPOCAJIKH, MOSIBILSIIOIMECS 4Yepe3 OOJBILION MPOMEKYTOK
BPEMEHH IIOCJIE 3aMayMBaHUsl; T') MPOCAIKH, MPOSIBISAIOMIMECS B BUAE KapCTOBOTO
nporiecca B n€ccax u ruHax (ITonos, 1959).

['maBHoOM mipuumHON Tpocagounoctd H.S. JleHucoB cumrtaer Gosee BBICOKYIO
MOPUCTOCTh JIECCOBBIX TOPOJ MO CpPaBHEHUIO C HOPMAJIbHOM TMpU JIaHHOM
HaNpsHKEHHOM  COCTOSIHMM. [lopofbl ¢ HOpMallbHOM MOPHUCTOCTBIO B MPUPOIHBIX
YCIOBUSIX HAXOZATCS B PABHOBECHMUM M HA3bIBAIOTCS HOPMAALHO YHIAOMHEHHbIMU
nopooamu. IIpocamounble JIECChI SBISIOTCS HEAOYIUIOTHEHHBIMA U XapaKTePU3YOTCS

ITOKAa3aTCJICM MAaKpPOITOPHUCTOCTH

]
& (44)
rJie €. — Ko3(hUITMEHT TOPUCTOCTH TIPU BIKHOCTH Ha TIPEIIENIC TEKYUECTH;

€. — €CTECTBEHHAs IIOPUCTOCTh JIECCOBOU MOPOJIBL.



Pa3unny e - €. H.A1. JlenncoB cunTan MakpOIOpUCTOCTBIO, ITPA HATMYUH KOTO-
poit écc ckiioHeH k mpocazke (mpu K < 1). HemoymioTHEHHOE COCTOSTHHE JIECCOBBIX
nopon, no MHeHnto H.A. JleHwcoBa, 3aKperuisieTcss CLEIUICHUEM YIIPOYHEHUS,
dbopmupyrormmMcsT B CyxoM TemioM kimmare. Ho, mcxons w3 HaOmoneHWil 3a
MPOCAKON, CUEIUICHUE YIPOYHEHUSI OCYLIECTBIISIETCS BOAOHEYCTOMYHUBBIMU CBSI3SMU,
KOTOpBIE MPH 3aMauuBaHUU OBICTPO paspyiatorcs. [lo pesdynbraTtam nccneaoBaHui
H.A. Jlenucoa u FO.M. AGeneBa ocHoBHast yacTh npocanku (mo 80 % ot obmieit)
npoucxoaut B TeueHne 30 MUH ¢ MOMEHTA 3aMauduBaHMs. MeXaHu3M pa3pylCHUs
CTpYKTypHbIX cBsized H.S. JIeHncoB CBs3bIBaE€T € paCKIMHUBAIOIIMM JIABICHUEM
TOHKOTO CJI0SI CMaYMBAIOIIEH BO/Ibl, BO3HUKAIOIIMM Ha KOHTAKTAX MEX]TYy YaCTHIIAMHU.
K. Tepuaru oObscCHWI OBICTPYIO HPOCAAKY pPa3pyLICHUEM KalNWULIPHBIX CBS3€H B
JIECCOBBIX IIOPOJIAX.

MHorue  uccnenoBareny — NPUIEPKUBAIOTCS  TEHETHMYECKOM  MPUPOIBI
npocafgouyHocTd. Tak, Hanpumep, I'A. MaBisSHOB M €ro IocjieqOBaTeNH, HW3Y4HB
n€ccoBble mopoabl CpenHen A3uu, CUMTAKOT, YTO Pas3AeieHUE JIECCOBBIX MOPOJ Ha
TEHETUYECKUE THUIIBI MTO3BOJIUT IPOTHO3MPOBATh UX IPOCATOYHOCTh, B yacTHOCTH,
JECCHI 30JI0BOTO U MPOJIIOBHAIILHOTO MPOMCXOXKIEHUS HauOoyiee MpOCaJ0vHbl, a
AJUTIOBUAJIbHBIE JIECCOBUIHBIE OTJIOKEHNS HENPOCAI0YHBI.

Takum o6pazom:

I. HaunnHas Cc mnepBBIX LEICHANPABICHHBIX MCCIEIOBAHUN MPOCAT0YHBIX
SIBJICHUI TPOCAJOYHOCTb OIPEAESUIACh KaK CBOKCTBO JIECCOBBIX MAaKpPOIIOPUCTBIX
1OpOJI 0CO00r0, HEAOYIUIOTHEHHOTO, COCTOSIHUS, TPOSIBIISIFOIIEECS MPU 3aMauyrBaHUU
0J1 1aBJICHUU B (popMe OBICTPOrO HEPABHOMEPHOTO YIUIOTHEHHSI.

2. 1IpocamodHOCTh XapakTepHa Uil JIECCOBBIX IIOPOJ PA3HOIO TI'EHE3Uca U
KOHTPOJUPYETCS UX (PU3NUECKUM U HATIPSKEHHBIM COCTOSTHAEM.

3. IIpouecc mpocaaKku OCYIIECTBISETCS MOATAHO: 3aMaYlBaHKE, pa3pyLICHUE
BOJIOHEYCTOMUMBBIX CTPYKTYpPHBIX CBSI3€H (pa3sylpOYHEHUE CUCTEMBI), MEPEXO] B
JBUKEHHUE JIETKOTOABM)KHBIX TbUICBATHIX YAaCTULl, YIUIOTHEHHE BCEH CHUCTEMBI,
HACTYIUICHHE PAaBHOBECHS, COOTBETCTBYIOLIETO CTENEHN BO3JIEMCTBYS 110 YBIAKHEHHIO

Y JaBJICHUIO.



4. ®opmupoBaHue (HU3UIECKOTO COCTOSHUS JIECCOBBIX TOPOJ (TIOTHOCTH,
BJIQKHOCTh, CBS3HOCTH), OOYCIIOBIMBAIOIIETO WX MPOCATOYHOCTh,  SIBIISICTCS
T'€OJIOTUYECKUM  TIPOIIECCOM, IPOUCXOJIAIUM B  ONpPENeTIeHHON TeorpaduyecKoi
(raBHBIM 00pa30M KIMMATUYECKOH) OOCTAaHOBKE, HAUYMHAS C MOMEHTA OCAKICHUS U
MIPOXOJISl YEPE3 BCE CTALIMU U3MEHEHHUS OCaJIKa U IIPEBPALLICHUS B TIOPOTY.

5. CTpyKkTypHBIE CBS3M B JIECCOBBIX IIOPOAAX XapaKTEpU3YIOTCS BO-
JIOHEYCTOMYHUBOCTBIO C MPEOOJSialaHueM KOaryJsIIIMOHHBIX M KAMWUISIPHBIX, PEXKe
[IEMEHTALIMOHHBIX BOJHOPACTBOPUMBIMU COSAMHEHHUSIMHU.

6. MmuorodakTopHOCTs TIpoIIecca (POPMUPOBAHUS MPOCATOTHOCTH JIECCOBBIX
MOPOJT OTPAKAETCS HA €€ BEIMYMHE Y U3MEHUMBOCTU B IPOCTPAHCTBE U BO BPEMEHH.
B ycnoBusiX MHTEHCHBHOI'O TEXHOT€He3a OOJIBIIYIO POJIb B 3TOM CIIEYET OTBOAUTH
JIESTEIIbHOCTH YEJIOBEKA, KOTOpasi HAIpaBJIeHa Ha JIErPaJalyio MPOCaTOYHOCTH.

7. IIpr OCBOEHUM TEPPUTOPHIA, CII0KEHHBIX JIECCOBBIMH MOPOJAAMH, HHKEHEPHO-
reoJIOTMYeCKUe W3bICKAHUSI JIOJDKHBI 3aKaHYMBATBHCS OIEHKOM WX (PU3UUYECKOTO
COCTOSIHUSI M TMPOTHO30M TMPOCAJOYHOCTH 1O BCEM IMPSIMBIM M KOCBEHHBIM

IIPU3HAKAM.
7.2. TIporHo3upoBaHue MPOCATOYHOCTH B Jieccax

CTpouTeNnbCTBO 3/JTaHUN U COOPYKEHUN PA3TUIHOTO HA3HAUYCHUS (OT KHUIIBIX
JIOMOB JI0 HPPUTAITMOHHBIX KaHAJIOB) Ha JIECCOBBIX MOPOJIAX COMPSHKEHO C PHCKOM
JUIST WX YCTOMYMBOCTM M HOPMAJIBHOM OJKCIUTyaTallMd, 4YTO CBSI3aHO C
BO3MOKHOCTBIO peasii3aIiii MPOoCca0IHOCTH, CPOPMHUPOBABIICICS B MIPUPOTHBIX
ycinoBusix. HanmeXHoCcTh TIPOTHO30B MOXeT ObITh o0ecredyeHa 3a Cyer
UCIIOJIb30BaHUs IMHUPOKOT0 Habopa KpuTeprueB (HOpMUPOBAHUS JECCOBON TOJIIH
U e¢ MpocagoyHOCTH. KOHEYHBIM pe3ysbTaTOM HMHKCHEPHO-TCOJOTHICCKUX
MIPOTHO30B SIBIIIETCS pacyeT BEIWYUHBI MPOCAJAKU JECCOBOW TOJIIM TP 3ama-
YUBAaHWM U JaBJICHUH OT COOCTBEHHOTO Beca TOJIIU (I OTPEICIICHHS THUIIA €¢
MPOCAJOYHOCTH) M OT CYMMapHOTO JaBJICHHS Beca TOJIIA W HArpy3KH

coopyxenus. B coorBerctBun co CHull-2.02.01-83 pacueT BenmuunHBI IPOCATKH



Opy 3aMauydBaHUU CBEpPXy OOJBIIMX IUIOLIAZACH WM TpPU MOABEME YpPOBHSA

TPYHTOBBIX BOJ| BefleTcs o popmyre

Sy Zg&lhksg (45)

II€ & — OTHOCHUTENbHAs MPOCaZOYHOCTh 1-TO CJOSA MPH COOTBETCTBYIOIIUX
3HAYEHUSIX JaBJICHUS B 1-M CIIOE;

hj — MOIIHOCTE 1-TO CIIOS;

Ksi — HOpMaTHBHBIN KO3(PDHUIHUCHT;

1 — YHUCJIO CJIOEB B POCAI0YHOM TOJIIIE.

Taxum oOpa3om, 1JIs1 TPOBEACHUS OKOHYATEIBHBIX MPOTHO3HBIX PAacueTOB
HeoOXoJuMa Cleayomas KOJWYeCTBeHHass HHpopMmanus: 1) MOIIHOCTE U
CTPOCHHE TOJIIM JECCOBBIX MOPOJA HA HM3y4yaeMOM O0O0BeKTe; 2) IJIOTHOCTh U
BJIQXKHOCTH OTJENBHBIX PA3HOBUAHOCTEH JIECCOBOM TOJIIM, XapaKTEpPU3YIOIIUE €€
€CTECTBEHHOE COCTOSIHHE; 3) OTHOCHUTEJbHAsI MPOCAJOYHOCTD JIECCOBBIX MOPOJ B
3aBHCHUMOCTH OT MPOTHO3UPYEMOTO MABJICHHS [0 U TOCIE CTPOUTENHCTBA, T.C.
&=f(p) mo tumy xpuBoW puc. 27 0; 4) BENIUYMHBI HAYAIBHOTO IMPOCATOYHOTO
JABJICHUS JUIS1 PA3HBIX TOPU30HTOB JIECCOBOW TOJIIH. J{JI BBIIOJIHEHUS YCIOBUU 3
U 4 HE0OXOIMMO HMMETh JIaHHBIE O MPOCAJOYHOCTH, MOJYYEHHbIE METOJIOM JBYX
KpUBHIX (puc. 27, a).

[Ipucrynas k pacuery AOMOJHUTEIBHON OCaJKH, HEOOXOAUMO MOATOTOBUTH
CIIEIYIOIYyI0 HMH(pOpPMALMIO: a) Te0JIOTUYECKUH pa3pe3 JECCOBOW TOMIM U
MOJICTUJIAIOIINX €€ TMOpoA; 0) MOJI0KEeHHWE YPOBHSA TPYHTOBBIX BOJ M aMIUTHTYAY
ero Kkosie0aHWil; B) MOKa3aTeld CBOMCTB JIECCOBBIX MOPOJ (OTHOCUTEIBHYIO
IPOCaJ0YHOCTh, HAYAIBHOE MPOCATOYHOE MaBIIEHUE, MJIOTHOCTH); T) JAHHBIE O
MPOEKTUPYEMOM COOPYKEHHH, €T0 (pyHIaMEHTE, TITyOHHE 3aJ0KESHHsI, Harpy3Kax
Ha ocHOBaHue M JAp. CaM pacyeT MPOBOAUTCA MO TOH ke (opMylie, O KOTOPOit
OTIPEETISIIH MPOCATKY OT COOCTBEHHOTO BECa MOPO/I.

N3yyas npocagodHOCTh JECCOBBIX MOPOI, HEIb3sI OTPAHUYMBATHCS €€ OLIEHKOM
TOJBKO C T1ENbI0 OMNpPEICNICHHsS BEIMYMHBI JOTIONHUTETHHON OCaAKH TIOA

dbyHaameHTaMu 31aHuil U coopyskeHuil. [IpocamouHocTs nmMeer OoJbIlIOe 3HAYEHHE



Py TMPOTHO3€ YCTONUMBOCTU THIPOMEIMOPATUBHBIX COOPYXKEHUM (OpOCHUTEIBHBIX
CHCTEM), TIOCTPOCHHBIX Ha JIECCOBBIX MACCHBAaX. ABapHIHbIE CHTyallud Ha 3THX
O0BEKTAaX CBA3aHbl C Pa3MbIBOM M TPOCAIKOW JIECCOB, B PE3YJIBTATE KOTOPBIX
neopMHUpOBATIMCh KaHAJbI, OMPOKHUIBIBAIMCH HACOCHBIC CTAHIMHM, 3aTOIUBLIUCH H
HOATOIULUIMCh TONst U T. JA. CTOMMOCTh THIPOTEXHUYECKHX COOPYKEHUH Ha
NPOCaOYHBIX TPYHTAX OKa3bIBAETCs B 2-5 pa3 IOpPOXKeE, a UX CPOK IKCILTyaTalluu B 4-
9 pa3 MeHbllIe, YeM Ha JPYTUX NECYaHO-TIIMHUCTBIX MOPOJIax.

OO0o01meHne W aHalnu3 ONbITa CTPOMTENBCTBA Ha JECCOBBIX IOpOJAX
MO3BOJIAIOT HCIIOJIb30BaTh CIEAYyIOIIHUE CHocoObl obecrieueHus Oe3aBapuitHOM
AKCIUTyaTallMH 3IaHUN U COOPY>KEHHUI:

1. JIEccoBble MOPOBI, OTHOCAIIMECS IO CBOEH MPOCAJOYHOCTH K IEPBOMY
Tuiy (Ipocajgka OT COOCTBEHHOTO Beca He 0oJiee 5 ¢M), UCTIOIB3YIOTCS B KAUECTBE

CCTCCTBCHHOI'O OCHOBAHHA C JAaBJICHUCM OT COOPYXKCHHUA, HC IIPCBLIINAIOIICM

HayaJbHOE MPOCAJ0YHOE AABIEHUE, T. €. Z§ 25 :

2. JI€ccoBble MOPOIbI BTOPOTO THIIA C MPOCAIKON OT COOCTBEHHOT'O Beca bosiee 5
CM HCIIOJIB3YIOTCSI B KAYECTBE €CTECTBEHHOTO OCHOBAHHWS IIOJI 3allUTOM OT
3aMauvBaHust. OTMETUM, UYTO JTOT CHOCOO CTPOUTENhCTBA HMMEET OOJIBIIOE
pacrpoCTpaHEHUE, HO 3alUTa OT AOIMOJHUTEIHLHOIO YBIAXHEHHS HE BCErla JaeT
Kenaemyro 3P dekTHBHOCTh. Tak, 1Mo o0caenoBanusM 177 TOMOB, IMTOCTPOSHHBIX HA
néccax B PocroBe-na-Jlony, Kpacnonape, Taranpore, [' poznom n HoBouepkaccke, 94
u3 HuX (55 %) nonyuniu 3HaYMTENbHBIC Ie(OopMAaIIK 3a CYET YBIAKHEHHS BOJIAMU
OT TOJIMBA MOJIOCHI 3€JICHBIX HACAKICHUI UITU TUIOXOW OTMOCTKH.

KO.M. Ao0eneB, oTMeuasi HEBO3MOXHOCTh 3aILUTHI JIECCOBBIX IMPOCAIOYHBIX
OCHOBaHMIA, a CJIEIOBATEIILHO, HEN30€KHOCTh HAPYIIIEHUS] YCTOWYMBOCTH CTPOSIITUXCS
1 DKCIUTYaTUPYEMBIX 3[1aHUM, PEIOKIIT PSIT MEPOIPUSITUIA TIO JIMKBUAAIIUM TTOCTIE/ICT-
BUM  3aMauMBaHMs  JIECCOBBIX MMOPOA. IJTO TMPUMEHEHHE  KOHCTPYKIIMA,
MaJIOUyBCTBUTEIILHBIX K HEPABHOMEPHBIM OCaKaM; YCTPOMCTBO KeJie300€TOHHBIX
MOSICOB B CTE€HAX, BOCIPUHUMAIOITUX PACTATUBAIOIINE YCUIINS; YITUPEHUE TIOIAIeH
(byHIaMEHTHBIX TUIAT MO OTACIBHBIMU DJIEMEHTaMHU 3/IaHWUM; YIIOTHEHUE JIECCOBBIX

nopoJ B mpenenax AeGopMHpPYEeMON 30HBI OCHOBAHMS WJIM 3aMeHa HauOoiiee



IIPOCAZ0YHOIO CJIOS; IOJIHOE YCTPAHEHUE IPOCAIOYHOCTH JIECCOBOI'O OCHOBAHUS WIIH
BCEM IMIPOCAJOYHOM TOJIIM YIUIOTHEHHEM IIOCIIE 3aMaYMBaHUS, TEPMUYECKON
00pabOTKOM, CUIMKATTU3ALMEH U JPYTUMU CIIOCOOaMH TEXHHUYECKOW MEHOpalluu;
Ipope3Ka TMPOCAIOYHON TOMIMM (YHAAMEHTAMH Pa3HBIX KOHCTPYKIHH (CBasMH,

OIIOpaMH U JIp.).

KoHnTpoJbHBIEC BONIPOCHI

1. Yto Takoe IECCH U 3aKOHOMEPHOCTH UX PACIPOCTPaHEHUS?

2. Yem 00ycIioBI€HA IPOCATOYHOCTD JECCOBBIX OPO?

3. Kakwme mokazarenn xapaKTepu3yIOT IPOCATOTHOCTD JECCOB?

4. Kakue KOHCTPYKTHBHBIC W MEIHOPATHBHBIE MEPONIPHUITHNA MPUMEHSIOT IS
O0pBHOBI C IPOCATOIYHOCTHIO?
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