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Beeoenue

VYyebOHas reosioruueckasi IpakTUKa MPOBOJUTCA B COOTBETCTBUU C JICUCTBYIOIIUMHU
y4eOHBIMU TUTAHAMHU M SIBJSIETCS MPOJIOJDKEHUEM TEOPETHUECKOT0 Kypca TUCHUIUIMHBI
«mxenepHas reosnorusi». B mpomecce ee NPOBENEHUS CTYIEHTHI 3HAKOMSTCS C
opraHuzalue, MeToJaMh U METOJUKOW MPOBEACHUS HWHKEHEPHO-T€OJIOrMUYECKUX
U3BICKaHUM, KOTOPBIM, B CBOIO OYEpE[lb, SIBJSIOTCS BHJIOM CTPOUTEIBHOU AESTEIBHOCTU
HEOOXOAUMBIM JIJIsl IPUHSTHS 000CHOBAaHHBIX MIPOEKTHBIX PEIICHUIN 10 KOHCTPYUPOBAHHUIO
COOPYKEHHsI, BEIOOpa METOJOB M TEXHOJIOTHMH €r0 BO3BEICHHSI W HA3HAUCHUS pPEXUMa
OKCILTyaTaIlHH.

B xauecTBe 3akazunka Ha TMPOBEICHUE WHXKCHEPHBIX M3BICKAHWUHN 9acTO BBICTYyHAET
MPOCKTHAsT OpraHW3allys, IO03TOMY B MPOIECCE CBOETO OOyYEHHsI CTYACHT JOJDKEH
MOJIYYUTh HABBIKUA, KOTOPHIC IMTO3BOJIAT €My I'PAMOTHO COCTaBUTh TEXHUYECKOE 3aJlaHNE Ha
MIPOBEICHUE W3BICKAHWH, OIEHUTh MPOTPAMMY HW3BICKAHWN W TOJYYCHHBIC PE3yJIBTATHI
nocie ux ImpoBeAeHUs. B mporiecce NpoxoxaeHUs Y4eOHOW NPAKTUKH CTYACHTHI
3HAKOMSTCA C JCHCTBYIOIIMMH HOPMATHUBHBIMU JOKYMEHTaMU 10 HMHXKEHEPHBIM
U3BICKAHUSAM, IPUOOPETAIOT HABBIKM OIICHKU I'€OJIOTMYECKHUX YCIIOBUM IO JUTEPATyPHBIM
MCTOYHUKAM M apXUBHBIM MaTepuajiaM, MOJydaroT CBEJCHHS 10 OpraHU3aluui, METOIUKE
¥ METO/IaM MPOBEICHUSI HHKEHEPHO-TE0JIOTMYECKUX U3bICKaHUN, 00ydatoTcs 00padoTKke u
aHaJIM3y PE3YJIbTATOB IMOJEBBIX U JIAOOPATOPHBIX MCCIEAOBAHUI TPYHTOB U MOJ3EMHBIX
BOJ, YTO TO3BOJHUT B JaJbHEHIIIEM OILIEHUBATh Kauye€CTBO MAaTEPHAIIOB IMPOBEICHHBIX
W3BICKAHUH ¥ PUHUMATD MTPOCKTHBIC PEIICHUS TI0 CO3/TaHUIO COOPYKEHUS.

ITo xapakTepy BOCHOJHSEMBIX pabOT yueOHas reojoruyeckas mpakTUKa BKIOYAET
YETBIPE CAMOCTOATEILHBIX pa3fena:

Teopernyeckrue BOmpochl. 3HAKOMCTBO C OpraHHW3anyell MPOBEICHUS WHXKEHEPHO-
TCOJIOTHYECKUX WM3bICKAHWW W JCHCTBYIOIIMMH HOPMATHBHBIMH JOKYMEHTAMH, a TaKKe
re0JIOTUYECKUMU 0COOCHHOCTSIMU MOCKBBI U [10IMOCKOBBI.

PexornociiupoBouHoe  oOcneoBaHME palloHa CTPOUTEILCTBA. YUacTUE B
MapHIpyTHOM  CbE€MKE IS TOJYy4YeHUs  CTyJACHTaMH  HABBIKOB  OIICHKHU
reoMop(OJIOTHUECKUX  YCIIOBUHM, T€OJIOTUYECKOTO0 CTPOEHHUS, THUAPOTeOJTOTHUYECKUX
0COOEHHOCTEH, YCTAHOBJIICHUIO MECT W TMPUYMH Pa3BUTHS TEOJIOTMYECKUX IPOIIECCOB,
0TOOpa 00pa3IOB I'PYHTOB U ONPEIACICHUS UX COCTOSHUS.

3HAaKOMCTBO C METOJaMU M TEXHUYECKUMH CPEJCTBAMU IMPOBEACHUS HH)KEHEPHO-
reoJIOTUYECKUX M3bICKaHu. M3yueHue OypoBoro oOOpyIOBaHHS M METOIOB IMPOXOIKHU
CKBa)XWMH W WX Ha3HadYCHMs. M3ydeHHUE MOJIEBBIX 1 JJAOOPATOPHBIX METOJ/IOB MCCIICIOBAHUS
T'PYHTOB M MOJ3EMHBIX BOJI.

KamepanbHas 00paboTka MaTepuaioB MapIIpyTHOH ChEMKH, OYpOBBIX W OIBITHBIX
pabot. CocTaBiieHHe OTYETa O MPAKTHKE.

B cooTBeTcTBHMM ¢ 3THM, TNpoBeJcHHUE YYCOHOW TPAKTHUKUA TpeIycMaTpPHBACT
HaJIMYAE ayJUTOPHBIX 3aHATHH, MPOBEACHUEC YIMYHBIX MapIIpyTOB IO MOCKBE H
[ToaMockOBBIO U pabOTy B MecCTax MPOBEACHUS HMHXCHEPHO-TEOJOTUYECKUX H3BICKaHUN
WM Ha y4deOHOU tuiomanake kadenpsl B T. MBITUIM MPU 3HAKOMCTBE C OYpPOBBIMH U
OTMBITHEIMU paboTamu. IIpakThka 3aBepiiaeTcs 3alUTON OTYeTa KaXAbIM WICHOM
Opurazapl. [lepeHOC CPOKOB 3aIUTHI HE JOMYCKAETCS.



1. HUH/ KEHEPHBIE H3BbICKAHHUA JlVIA CTPOUTEJ/IBCTBA

Bo3Boanmoe coopykeHHe U OKpy>Karoliasi ero NpupoHas cpeia 00pa3yroT eIUHYIO
npupoaHo-texHorennyto cuctemy (IITC), koTopas MOXKeT CyIlecTBOBAaTh JOJITOE€ BpeMs
TOJIBKO MPHY HAJUYKMK OajaHca BO B3aUMOJICHCTBUU JBYX €€ COCTaBHBIX yacTel (puc. 1).

Pac.1. IIpEpoaHO-TeXHOTEHHAR CHCTEMA .

IIpHpOOHAA COCTABIAIMIAL
® - TEONOTHIECKAA CPela (HHEECHeDHAA Te0NO0THA );

(P) - pemseth (mmmencpras reonesns);
® - TEMIEPATYPHO-BIARHOCTHRH H NPOTHH PEXHM ATMOCHEpE (KTHMATONOTHA ),
@ - (hmopa, (ayHa, HCTOYHHKH 3arpAIHEHAN (HHAECHEDHAA 3KOI0THA),
@ - IOBEPXHOCTHEIE BOJEI, BOJOEMEL, BOJOTORH (HHMKEHEPHAN FHIPOTE0I0THA ),
® - TEXHOTEHHAA COCTABILAIOMAY, T.€. COOPYKEHHE, KOTOPOE COCTOHT H3:

- HAJ3eMHOH 9acTH, 2 - NON3cMHOH 9acTH;

1
3 - OCHOBaHHA (mu:wwm TOIIIA H 30HA BO3MOEHOTO PAIBHTHA
TEQIOrHIECEHE H HHECHEDHO -I'e0JIOTHICCEHY DPODCCEDB];

VIIB - ypoReHE MOJ3EMHEL BOT T °C - Temmeparypa BO3/yXa;
W % - BIAAHOCTE BO3/TYXA; V w/c - cropocTs BeTpa;

JUIs  TpUHATHS TEXHUYCCKH, COLMAIbHO W OSKOHOMHYECKH OOOCHOBAHHBIX
MPOCKTHBIX PEIICHUH HEOOXOJAMMO HMETh CBEJICHHS 00 OKpyXaromeh Oymayiiee
coopyxenne cpene. COOp ITHUX CBEIECHUH OCYIIECTBISICTCS B MPOIECCE WHIKCHEPHBIX
U3BICKAHMH ISl CTPOMTENILCTBA, KOTOPHIC SBIISIOTCSA BUAOM CTPOUTEIBLHOM JACATEILHOCTH.
OcHOBHasl TIeJIb WHXKEHEPHBIX M3BICKAHWH — KOMIUIGKCHOE HW3YYCHHE TNPUPOIHBIX U
TEXHOTCHHBIX  YCJIOBHHM  3acTpaBacMOW  TEPPHUTOPHH, COCTABJICHHE TIPOTHO30B
B3aMMOJICHCTBHSI BO3BOJUMBIX OOBEKTOB C OKPYXKAIOMICH cpelnod, OOOCHOBaHHWE WX
WH)KCHEPHOU 3alIUThI U 0€30IaCHBIX YCIOBHM XKU3HU HaceleHus (puc. 2).
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Bozdeucmbue coopykeHusa
HQ npupody

Puc. 2. MecTo U3bICKaHH B CTPOHUTEIBCTBE

OCHOBHBIMM BHJJaMH WH>KECHEPHBIX W3BICKAHUN JIJI1 CTPOUTEIBCTBA SIBISIOTCS:

- UHXKEHEPHO-TE€01E3UYECKHUE;

- UHXKEHEPHO-T€0JIOTUYECKUE;

- UTHXKEHEPHO-TUIPOMETEOPOJIOTMYECKHUE;

- UTHXKEHEPHO-3KOJIOTUYECKUE;

-U3bICKaHUs  TIPYHTOBBIX  CTPOMTEJIBHBIX  MAaT€pUAIOB U HCTOYHUKOB

BOJIOCHA0KeHUs Ha 0a3e MOJ3EMHBIX BOJ.

Kpome Toro, kK H”HXEHEPHBIM U3BICKAHUSIM TaKKE OTHOCATCS:

- TEOTEXHUYECKUN KOHTPOJIb;

- o0creoBaHrEe TPYHTOB OCHOBAHUM 3aHUI U COOPYKEHUM;

- OLICHKA ONACHOCTHU U PUCKA OT NMPUPOAHBIX U TEXHOTEHHBIX MTPOLIECCOB;

- 000CHOBaHKME MEPONPUITHUI 110 UHKEHEPHOU 3aIUTE TEPPUTOPHIA;

- JIOKQJIbHBII MOHUTOPUHI KOMIIOHEHTOB OKPY’KAOLIEH CPELIBI;

- HAayyHblE MCCJIEJOBaHHs B IIPOLECCE HHKECHEPHBIX M3BICKAHUW U1

CTPOUTEIILCTBA.

[Ipy npoBeneHUM WHXEHEPHBIX W3bICKAHUN JUIsI CTPOMTENBCTBA HEOOXOIHUMO
PYKOBOJCTBOBATbCA 3aKOHONATEIBHBIMM M HOPMAaTUBHBIMM aKTaAMU U JOKYMEHTaMU
Poccuiickoit @enepanyin U €€ CyObEeKTOB, BKJIIOYasi PErHOHAIbHBIE U TEPPUTOPUATbHbBIE
CTpPOUTETbHBIE HOPMBI, pa3paboTaHHbIe B COOTBETCTBUU ¢ TpeboBanusimu CHull 10-01-94
«CucreMa HOpPMATHMBHBIX JOKYMEHTOB B CTPOUTENbCTBE. (OCHOBHBIE MOJIOKECHUS.
OCHOBHBIM JIOKYMEHTOM I IPOBENECHUSI MHKEHEPHBIX M3blcKaHui asisieTca CHull 11-
02-96 «HxeHepHBIE U3BICKAHUS ISl CTPOUTENBCTBA. OCHOBHBIE MTOJOKEHUSY.

NHxxeHepHble W3BICKAHUS ISl CTPOUTENIBCTBA BBINOJHSAOTCA OPTaHU3ALMSAMU,
MOJYYMBIIMMHU COOTBETCTBYIOIIME pa3pelleHHs] Ha WX IpoBefeHrne. OHU BBITOIHSIOTCS
TOJIBKO IS OOBEKTOB, 11€JI€CO00PA3HOCTh U MECTOIOJIOKEHUE KOTOPBIX COTJIACOBAHBI C
opraHaMu MCIOJHUTENbHOU BiacTH cyObekToB Poccuiickoit denepauuu, a Takxke Mpu
HAJIMYUH JI0TOBOPA 00 MCIIOIH30BAHUM 3€MEJIbHOTO YYacTKa U MOJyUYEHUHU Pa3pelieHus Ha
UX TIPOM3BOACTBO OT OpraHU3alUi KypUPYIOIIMX WHXKCHEPHbIE W3bICKAHUA I
CTPOUTENBCTBA HA TAHHOW TEPPUTOPHH.



NuxxeHepHble U3BICKAHUS BBINOJHSAIOTCS HA OCHOBAaHUU JIOTOBOpA MEXKIY
3aKa3YUKOM W UCIIOJHUTEJIEM C TMPWIOKEHUSIMH K HEMYy: TEXHUYECKOro 3aJaHus,
KaJICH/IAPHOTO TJIaHa paboT U pacuéTa CTOUMOCTH.

B coorBerctBun ¢ tpeboBanussmu CHull 11-02-96 texHuueckoe 3ajgaHue Ha
BBITIOJTHEHNE WH)KCHEPHBIX W3BICKAHUM JIJII CTPOUTEIbCTBA COCTABIISCTCS 3aKa3UMKOM, KaK
MPaBUJIO, C Y4YaCTHUEM HCIOJHUTENS WHKEHEPHBIX H3BbICKaHUM. TeXHWYEecKoe 3aJlaHue
MOANUCHIBACTCS 3aKa3UUKOM U 3aBEPSETCS MEeYaThio.

Ha ocHOBaHmmM MarepuanoB HW3BICKAHWHN 3aKa3yWKk OyAeT permarh CISAYIOIIHe
3aJ1a4u:

- MPOEKTUPOBATh KOHCTPYKIIMIO CAMOTO COOPYKEHUS;

- COCTaBJIATH MPOEKT MPOU3BOJICTBA PAOOT IO €r0 BO3BE/ICHHUIO;

- HAaMe4YaTh MEPONPUATHUS IO PAITMOHATBHOMY PUPOJIONOJIB30BAHUIO, OXPaHEe MPUPOTHOU
cpenbl, a TaKke OOECHEUYEeHHIO YCTOMYMBOCTH M JOJTOBPEMEHHOW HSKCIUTyaTaluu
COOPYKEHUU B YCIIOBUSX, 0€30MaCHBIX JIJIS KU3HU HACETICHUS.

B cBa3m ¢ 3TEIM, Marepualibl M3bICKAHUN JIOJDKHBI OBITH B JOCTAaTOYHOM,
PKOHOMHUYECKH OOOCHOBAHHOM KOJIMYECTBE M IIPH 3TOM OHHU JIOJKHBI OBITH JIOCTaTOYHO
TOYHBI, HaJIEKHBI U JOCTOBEpHBI. [[7s oOecmedeHus 3TuX TpeOOBaHWUN K MaTepuajgaM
M3BICKAaHUWA  M3BICKATENb JIOJDKEH pacrojiaraTb CBEACHUAMH O TMPOCKTHUPYEMOM
coopykeHuu (rabaputhl B IIJJaHe, BBICOTA, 3ariyOJeHHE, TIPeArojiaraéMbple THIIbI
(GyHIAaMEHTOB U Harpy3ka Ha HUX), TEXHUUYECKUMH TPEOOBAHUSIMHU K COOPYKEHHUIO (KJ1acc
OTBETCTBEHHOCTH, JIONYCTUMbBIC OCaJKa U KpEH), CBEJACHUAMH O MECTOIMOJ0XCHUU
COOpPYKEHUS, CTaauUd MPOCKTUPOBAHMS, HU3YUYCHHOCTH paiioHa, O BO3MOXKHBIX BHJIAX
BO3JICHCTBUSI COOPYKEHUS HA OKPYKAIOIIYIO CPEJl IPU €ro SKCIUTyaTaluu.

TexHuyeckoe 3aJaHUE Ha TNPOBEACHUE WHXKCHEPHBIX M3bICKAHUN SIBJISAECTCS
JOKYMEHTOM, B KOTOPOM 3aKa3uWhK, C OJIHOM CTOPOHBI, TPEABSIBIACT HU3BICKATEIIO
TpeOOBaHUS K COACPKAHUIO M KAYECTBY OyAYyIIUX MaTEpUaJIOB U3bICKAHUH, a C JIPYyroM,
coo0Imaer eMmy CBEACHUS O IPOCKTUPYEMOM COOPYKEHHHM M HM3YYCHHOCTH paioHa.
TpeboBanus K COJICpP)KAHUIO TEXHUYECKOTO 3aJaHus Ha WHXXCHEPHBIC HW3BICKAHUS
conepxatbcsi B 1. 4.13 CHull 11-02-96. Cnenyer OTMETUTh, YTO TEXHUUYECKOE 3aJIaHUE
MOXET COCTaBJISIThCS Ha BBITIOJHEHHE BCErO0 KOMILIEKCa pPaboT MO HWHXEHEPHBIM
M3BICKAHUSM UJIM OTAEIBHO Ha KKl BUJl MHXKCHEPHBIX U3BICKAHUH.

K texHuueckomy 3aaHUI0 0053aTEIBHO TMpHUJIAraroTcs rpaduueckue U TEKCTOBBIC
JIOKYMEHTBI, ITO3BOJISIONINE ITPAaBUJIBHO HAMETUTh IMYHKTHI IMPOBEICHUS pabOT, IPOBECTH
WX COTJIaCOBaHME, MOJYUYUTh pa3pelieHue Ha MPOU3BOACTBO u3bickanuil. K rpadguyeckum
MPUJIOKEHUSIM MOXKHO OTHECTH TOonorpaduyeckue KapThl, HHXEHEPHO-TONOTrpadUuecKuii
MJIaH C KOHTYPOM MPOEKTUPYEMOTO COOPYKECHHS, CUTYAIIMOHHBIM IJIaH C YKa3aHUEM
HaIMpaBJICHU Tpacc M T.M. Marepuald. TeKCcToBas 4YacTh JOJDKHA COAEp)KaTh KOIHHU
pellleHuii opraHa MECTHOTO CaMOYIIPaBJICHHS O COIJIaCOBAaHUM MeECTa pa3MeElIeHUs
COOPYKEHHUS, PEIICHUS O MPEJOCTaBICHUM 3€Mejb JJIA MPOBEICHUS H3bICKATEIbCKUX
paboT, KOIIMU JOTOBOPOB C COOCTBEHHUKAMH 3€MJTH — 3€MJICTIOB30BATEIISIMH.

Ha ocHOBaHMM TEXHMYECKOTO 33J]aHUs U JEUCTBYIOIIUX HOPMATUBHBIX IOKYMEHTOB
[0 OpraHU3alMu W TPOBEICHUI0 MHXKCHEPHBIX H3BICKAHUN, MCIIOIHUTENb (M3BICKATEINb)
COCTaBJIIET MPOrpaMMy HHKEHEpPHBIX u3bicKaHuil. I[Ilporpamma poiKHA coaepkaTh
cBeaeHus, npuBeacHHbIe B 1. 4.14 CHull 11-02-96. OCHOBHBIMU U3 HUX SIBJISIFOTCSI:
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- XAapaKTEPUCTHKA CTENEHU W3YyYEHHOCTH NPUPOJIHBIX YCIOBUM TEPPUTOPHUM, IIO
MaTepurajiaM paHee BBINOJHEHHBIX WHKEHEPHBIX U3bICKAaHUN;
- XapaKTEpUCTHKA MPUPOJHBIX M TEXHOTCHHBIX YCJIOBUM paliOHa, BIMSIOMIMX Ha
OpraHU3alyI0 U TPOU3BOICTBO NHKEHEPHBIX U3bICKAHU;
- 000CHOBaHUE KAaTETOPHI CI0KHOCTH MPUPOAHBIX U TEXHOTEHHBIX YCIOBUN TEPPUTOPUH,
C OOOCHOBaHMEM BBIMOJHEHUSI OOJee JIeTaJbHOTO H3YYECHUs] OTACNIbHBIX Y4YacCTKOB
(TyHKTOB) ¢ Y4€TOoM c(epbl B3aUMOJICHCTBUS MPOECKTHUPYEMOTO OOBEKTa C MPUPOIHOMN
Cpenou;
- o0OCHOBaHHE cOCTaBa, 00BbEMa, METOJOB M TEXHOJOTHUH H3BICKATEIbCKUX pPaboT, ¢
yKa3aHUEM NOCIIE0BATENbHOCTH, MECTA, BPEMEHU MPOU3BOJICTBA OTAEIBHBIX BUAOB padoOT
Y OCYLIECTBJIEHUSI KOHTPOJISL KauecTBa padoT;
- 00OCHOBaHHE MEpONPUATUN 1O OXpaHE OKPYXKAIOUIEH Cpenbl MpH BHIIOJHECHUH
WHXCHEPHBIX U3BICKaHUU;
- CBEJICHUS O METPOJIOTMYECKOM 00ECIIeUeHNN U3bICKaHU;
- IIEpEYEeHb MEPOIPUATUH 10 OXPAHE TPYAa U 3J0POBbs IIPU BBIIIOJIHEHUHU U3BICKAHUU C
y4E€TOM MECTa UX IIPOBEIACHNUS,
- [IEPEYEHb U COCTAB OTUYETHBIX MATEPUAIIOB.

[ToTpebHOCT B MaTepuanax U3bICKaHU BO3ZHUKAET:
- npu OOOCHOBAHMU MPENNPOEKTHON JOKyMEHTAllMM, KOI/la pEeIIaeTcs BOIpPOC O
1[€J1€CO00pa3HOCTH BO3BEJCHUSI 00BEKTa MpU 00s13aTEILHOM COOMIOJCHUU TpeOOBaHUMN
COXpaHEHUs OKPY’KaIOIIEeH cpebl OT BO3ACHCTBUI ATOr0 0OBEKTA IIPH IKCILTyaTallUu;
- Ipy 0OOCHOBAHMM WHBECTULIMHA B CTPOUTEIBCTBO, KOI/IA €CTh BO3MOXKHOCTH BbIOOpa
BApUAHTOB IUIOIIAJIKH 1O OOBEKT MU MPUHATH OOBEMHO-TUIAHUPOBOYHBIE PELIEHUS MPU
KOMITJIEKCHOM OCBOCHHMM pPailoOHa, HAMETUTh MECTa pa3MEIlECHUs] HamboJiee KPYMHbIX U
CJIOKHBIX 3/IaHU, OLIEHUTh MeCTa TPeOyIOUIMe NHXEHEPHOH 3allUThI;
- MpU TPUHATUM KOHCTPYKTHUBHBIX U OOBEMHO-IUIAHUPOBOYHBIX PEHICHHM 10
KOHKPETHOMY 3JaHHMIO WM COOPYXEHHUIO C Pa3pabOTKOW MEpONpPHUSITHH U MPOEKTHBIX
COOPYKEHUU MHKECHEPHOM 3aIUThI, MEPOIIPUITUN MO OXPAaHE IPUPOAHOMN CPElIbl, IIPOEKTA
OpraHM3alliy CTPOUTEIIBCTBA;
- mpu pa3paboTke paboueil TOKyMEHTalUMU MO KaXAOMY KOHCTPYKTHUBHOMY pPEIICHUIO
MPOEKTa ¢ pacuéToM OCHOBAaHUM, PYHIAMEHTOB M KOHCTPYKIUN 3[IaHUN, NX MHXCHEPHON
3aluTe, MPOpabOTKE IMPOEKTa IMPOU3BOJCTBA pabOT, YTOUHEHUS paHee MNPUHATBIX
IIPOEKTHBIX PEIICHUN;
- MpPU CTPOUTENBCTBE, AKCIUTyaTallMM W JIMKBUAAIMU OOBeKTa. B mepBoM ciyuyae 3Tu
MaTepuanbl HEOOXOAWMBI JIJIi YCTAHOBJIEHUSI COOTBETCTBHSI MPUPOJIHBIX YCIOBUU,
3aJI0)KEHHBIX B pab04Yyl0 JOKyMEHTaluio, (aKTHUYECKUM; OLEHKH KaueCcTBa BO3BOJIMMBIX
COOpYXEHUM M uX OCHOBaHUU. Bo BTOpOM ciydae, OHU HEOOXOJMMBI ISl OLICHKU
COCTOSIHMSI 3/TaHUM, MPOBEPKU YPPHEKTUBHOCTH PaOOThI CUCTEM, UX MHKEHEPHOU 3aIUTHI,
npoBeAeHnss MOHMTOpuUHra co3aanHol IITC, pemeHns BONPOCOB PEKOHCTPYKLIUU
coopyxeHus. B TpeTbem ciiydyae, OHM HEOOXOIMMBI MPU PEIICHUU BOINPOCOB CaHAIMH U
PEKYJIBTUBALMNA TEPPUTOPUH IIOCIIE JIMKBUAALIMN COOpYkKeHusd. Kak BUAHO Ha KaXaA0M W3
NEPEUYUCIICHHbIX J3TallOB pEIIAIOTCS CBOM 3a/Jayd, a IO0TOMY COCTaB MU O0BEM
U3BICKATENBbCKUX pabO0T Ha KaXJIOM U3 HUX OyAeT paziu4HbIM, T.€. JUIS KaKIOW CTaauu
IPOEKTUPOBAHUA, YKAa3aHHOW B TEXHMUYECKOM 3a/laHuU JOJDKHA OBITH CBOS Mporpamma
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u3blckaHni. Ha ocHOBaHMM TmIpOrpaMMbl H3BICKAHMM  COCTaBIIETCS CMETa Ha
IPOU3BOJCTBO H3BICKATEIBCKUX paboT. CMeTa yTBEpKAACTCA 3aKa3YUKOM M SIBISIETCS
00s13aTeNbHBIM MIPUIOKEHUEM K JJOTOBOPY Ha MPOBEACHHUE U3bICKAHUH.

IIo OKOHYaHUM HMH)KEHEPHBIX M3BICKAHUMN IS CTPOUTENNBCTBA 3€MENIBHBIE YUACTKU
JOJKHBI OBITh PUBEJIEHBI B COCTOSTHUE UM IPEALIECTBOBABIIIEE.

1. 1. Huscenepno-zeonozuueckue uzbiCKanus 01a CMpoumenabCcmaea
1.1.1. [Jeau u 3a0auu unsicenepro-2e0102U4eCcKUX U3bICKAHUL

[lenpt0 HMHKEHEPHO-TEOJOTHYECKUX M3BICKAHWMA JJIT CTPOUTEIHLCTBA  SIBIISICTCS
KOMIUIEKCHOE HM3YYEHUE T€OJIOTMYECKOM COCTABJIAIOIIEN INMPUPOAHBIX YCIOBHM panloHa
CTPOUTENBCTBA JJISI IPUHATHUS PEIICHUM O €r0 11eJIECO00PA3HOCTH KaK MO IeOJIOTUUYECKUM,
TaK U TO0 DPKOHOMHYECKUM COOOpaKEHHUSM, BHIOOpA ONTUMAJIBHOTO IO TEOJOTHYCCKUM
YCIIOBHSIM BapHaHTa IUIONIAJIKK, PEIINTh KOHCTPYKTUBHBIC BOMPOCHI, (MPEXKAEC BCETO, TIO
MO/I3EMHOMY KOHTYPY COOPYXEHUsI), MPOBECTH pacu€Thl OCHOBaHUS M (PyHIaMeHTa
COOPY>KEHUM, COCTaBUTh NPOEKT MPOU3BOACTBA pPabOT IO BO3BEICHUIO IMOIA3EMHOIO
KOHTYypa COOPYKEHHMsI, PEIIUTh BOMNPOC O HEOOXOJUMOCTH WHXKEHEPHOW 3aIlUThl
TEPPUTOPUH U COOPYKEHHSI U COCTAaBUTh COOTBETCTBYIOIIUMA MPOEKT, OLEHUTh COCTOSIHUE
OCHOBaHMS MO/JT HKCILTYaTUPYEMBIM COOPYKEHUEM.

B niporiecce BhIMOMHEHNS HHKEHEPHO-TEOJIOTHUECKUX U3bICKAaHUI B COOTBETCTBHUH C
tpedoBanusmu CHull 11-02-96 pemarorcs cieayromme 3aaa4u;

- OILICHUBAIOTCA TeoMop(OJOoTUUECKUE YCIOBUS U pelbed palioHa (ITJIOMIAJKK)
CTPOUTEILCTBA,

- U3y4aeTCsl €ro reoJornueckoe CTPOCHHUE;

- U3y4ar0TCsI TUIPOTEOJIOTHUECKHE YCIOBUS paiioHa;

- U3y4aeTCsl COCTaB, COCTOSIHUE U CBOIMCTBA IPYHTOB OCHOBAHUS OyAYIIEr0 COOPYKEHUS;

- YCTaHABIIMBACTCS HATMYNE TCOJOTUYECKUX U BO3MOYKHOCTh BOZHUKHOBEHUS WHKEHEPHO-
re0JIOTUYECKHUX MIPOIIECCOB B U3y4aeMOM PaoHE;

- COCTaBIIAETCS MPOTHO3 BO3MOYKHBIX M3MEHEHUN WHKEHEPHO-TECOJIOTMUYECKUX YCIOBHUH B
chepe B3auMOIeHCTBUSI POEKTUPYEMOTO 0OBEKTA C T€OJIOTHIECKON CPeIoi.

1.1.2. Cocmas u 06vém pa60m BbINOJIHAEMbIX NPU UHIHCEHEPHO-2€0]102UHYECKUX U3BICKAHUAX

CoctaB pabOT BBINOJHAEMBIX MpPH MPOBEIECHUU HMHKEHEPHO-T€OJIOIMUECKUX
m3bickanuii permamentupyercss CHull 11-02-96 «WHxkeHepHble W3bICKaHUS IS
crpoutensbcTBa. OcHOoBHBIE TonokeHus» U CII 11-105-97 «MHkeHepHO-reosornueckue
U3BICKAHUS J1JIs1 CTPOUTETHCTBA» U BKIIIOUAET B €051 UX CIEAYIOIINE BUbL:

1) cOop m 00paboTka MaTepHAIOB H3BICKAHWM MPONUIBIX JIE€T, a HMEHHO
CBEJIEHUN 0 reoMOpP(OIOrHUYECKUX OCOOEHHOCTSIX IUIONMIAJIKH, T'€0JOrHYECKOM CTPOCHHUH,
(GU3UKO-MEXaHMYECKUX  CBOMCTBAX  TPYHTOB,  THUIPOrEOJIOTMYECKUX  YCIOBHSIX,
re0JIOTUYECKUX U MHKEHEPHO-T€OJIOTUYECKUX MPOIECCaX, TEXHOTCHHBIX BO3JACHCTBUSIX.
Ha ocHOBaHWMM »OTHUX MaTepHaOB TMPEABAPUTEIBHO YCTAaHABIMUBACTCA KATErOpus
CJI0KHOCTH MH)KEHEPHO-T€0JIOTMUECKUX YCIOBUN B MeCTe OyAyIIEero CTpOUTEIbCTBA.

2)  PexorHocuMpoBOYHOE O0OCIEIOBAaHWE TEPPUTOPUH 1O MAPIIPYTHBIM H
a’pOBU3YaAJIbHBIM HaOmoeHus M. [Ipu BBIMOJIHEHUWH 3TOTO BHJA padOT OCMATPUBAETCS
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MEeCTO OyIayIIero MpOBEIEHUS H3BICKATEIhCKUX PAbOT, OIEHWBAETCsA penbed, BeaErcs
OMHMCAaHUE HMMEIOIUXCS OOHaXXE€HUH ¢ OTOOpPOM O0O0pas3lOB TPYHTOB U MPOO BOIBI IS
7a00paTOPHBIX HUCCJIEIOBAHUM, OMMUCHIBAIOTCS HWMEIOIIUE MECTO BOJIONPOSBICHUS C
dukcarmeit reo00TaHMYECKUX UHANKATOPOB THUIPOTEOJIOTMUYECKUX YCIOBUM, OTMEYAIOTCS
MECTa MPOSABJICHUS TEOJOTMYECKUX M  HMHKEHEPHO-TEOJOTHUYECKUX IPOIECCOB €
ONMCAaHWEM HX MapaMETPOB M BEPOSTHBIX INMPUYMH BO3HUKHOBEHUsA. [lo pesynpraram
o0OcneoBaHUsl HAMEYAIOTCS MECTa Pa3MEICHUS KIIIOUEBBIX YYAaCTKOB JJI MPOBEICHUS
0oJiee NETAIbHOTO M3YYEHHUs 3aCTPauBaEMOM TEPPUTOPHUM C BBINOJTHEHUEM OYPOBBIX
paboT, TMOJEBBIX U JaOOPATOPHBIX UCCICAOBAHUNM TPYHTOB, IYHKTOB PEKUMHOTO
HAOJTFIOICHNS 32 PA3BUTHEM T'€OJIOTHUECKUX U WHKEHEPHO-TEOJIOTMIECKUX MPOTIECCOB.

3) IIpoxoaka ropHbBIX BBIPaOOTOK. BeImomHeHWE 3TOro BHaa pabOT MO3BOISIET
YCTAaHOBUTh YCIIOBUs 3aieranus (dhopma W XapakTep 3ajieraHus TPyHTa) TPYHTOB U
MOA3EMHBIX BOJI, & TAKXKE BBISIBUTh U OKOHTYPHUThH 30HY MPOSBICHUS T'€OJIOTUYECKUX M
WHKEHEPHO-TEOJIOTUYECKUX TpoiieccoB. OCHOBHBIM BHIOM TOPHOM BBIPAOOTKH SIBISIETCS
OypoBas ckBaxuHa. [Ipu ipoxojike OYpOBBIX CKBaKUH BEJETCS OMUCAHNE CMEHBI TPYHTOB
no MIyOMHE OTOOPOM O0pa3lOB IJIsi MOCIEAYIONIETO OIpeAesieHus B J1abopaToOpuu HX
COCTaBa, COCTOSIHUS U CBOWMCTB, MU3MEPSIOTCS YPOBHHM TOJI3EMHBIX BOJ M OTOMpArOTCs
poOBI BOJI JJIsI OTIPEICNICHUS UX XUMHYECKOTO COCTaBa.

4)  HccnemoBaHue TPYHTOB  TIOJIEBBIMU ~ METOJIAMHU  TPOBOAUTCS IS
YCTAHOBJICHHSI yCJIOBUM 3ajJ€raHusi TPYHTOB U OINpPEIEIEHUS NPOCTPAHCTBEHHOU
M3MEHYMBOCTU UX CBOWCTB B YCJIIOBHUSIX €CTECTBEHHOTO 3aJIETaHUs B MaCCHBE.

5) ['eodpusnueckue MeToABl SBISSACH OJHMM U3 BHJIOB TIOJIEBBIX padoT
MO3BOJIAIOT pElIaTh TE€ K€ 3aJayd, HO KPOME TOro OLEHHBATh TUIPOTe0JIOTHYECKUE
YCJIOBUS, BBISBJISITh M HM3y4aTh TEOJIOTMYECKUE YCJIOBHUS, BBISBISITh M HU3ydaTh
TEOJIOTUYECKUE U MHKEHEPHO-TEOJOTUUECKHE TPOIIECChl U UX U3MEHEHHUS CO BPEMEHEM,
MIPOBOJANUTH CEUCMHYECKOE MUKPOPAOHUPOBAHUE TEPPUTOPHH.

6) T['maporeonormyeckue HCCIENOBaHWS TPOBOJSATCS B TOM Ciy4ae, KOTja B
chepe B3aMMOJEHCTBUS  TMPOCKTUPYEMOTO0 OOBEKTAa C TEOJIOTHYECKOW  cpenou
pacmpocTpaHeHbl WK MOTYT (OpMHUPOBATHCS MOA3eMHbIe BOAbl. CoOupaeMble MpU ITUX
UCCIIEOBAHUSIX CBEICHUSI O THAPOTrEOJIOTMYECKUX IMapaMeTpax TPYHTOB U BOJOHOCHBIX
TOPU30HTAX JOJKHBI TO3BOJUTh CKOHCTPYMPOBATh MOA3EMHBIA KOHTYpP COOPYKEHHS,
COCTaBUTH MPOEKT MPOU3BOJICTBA pabOT MO €ro BO3BEJCHHUIO, a TAKXKE CIPOTHO3HPOBATH
BO3MO>KHO€ 3arpsiI3HEHUE WJIM UCTOILIEHUE BOJIOHOCHBIX TOPU30HTOB, BOSHUKHOBEHUE WU
W3MEHEHUE MHTEHCUBHOCTU MHKEHEPHO-TEOJOTUUECKUX MPOIECCOB MPU CTPOUTEILCTBE U
AKCIUTyaTalM 00bEKTa, HAMETUTh MEPOTIPUSITHUS TI0 UHKEHEPHOM 3aIIUTE COOPY>KECHHUS.

7)  JlabopaTopHbi€ HUCCIIECIOBAHUS TPYHTOB BBIMOJHSIOTCS JIJIsI OMPEICICHUS] UX
COCTaBa, COCTOSIHUSI U CBOMCTB. Mcmosib3ysl aHHBIE O MeCcTe 0TOOpa 00paslioB I'pyHTa B
nporiecce OypeHusi CKBaKUH OIEHUBAETCS U3MEHYMBOCTb COCTOSTHUS U CBOMCTB TOTO WJIU
WHOTO TpPyHTa MO TJIyOMHE | IUIOMIAJAM, BBIJCISIOTCS HWHXCHEPHO-TEOJOTHUECKUE
AJIEMEHTBl C OIpPEJEICHUEM HOPMATUBHBIX W PACUYETHBIX XapaKTEPUCTUK TPYHTOB,
obpasyromux ux. [Ipu 1abopaTopHBIX UCCIEIOBAHUIX OMPEACISIOTCS XUMAYECKUM COCTaB
MOA3EMHBIX U MMOBEPXHOCTHBIX BOJI, & TAKXKE BOAHBIX BBITSHKEK M3 TIIMHUCTBIX TPYHTOB B
IEeIsIX OMNpEAeNIeHUs WX arpecCUBHOCTH K OETOHY U CTAJIbHBIM KOHCTPYKITHSIM,
KOPPO3MOHHOM aKTUBHOCTH K CBUHIIOBOM M aJTIOMUHHUEBON 00010YKaM Kabelei.
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8) CranuonapHbsie HAOMIOEHUS BBITIONHSAIOTCS JUIsl W3YYCHUS JTUHAMUKHU
Pa3BUTUSI TEOJIOTMYECKUX U HMHKEHEPHO-TCOJIOTMYECKUX TMPOIECCOB, a TakKXKe JIs
W3YYEHUs] COCTOSHHS M CBOWCTB TPYHTOB, pEXKHMa IIOA3EMHBIX BOJl, COCTOSHHS
COOpPYKEHHUM HWHXXEHEpHOW 3amuThl W Jp. Llenpio mpoBeneHUsS CTallMOHAPHBIX
HaOJIOJICHUM SBJISICTCS COOpP KOJWYECTBEHHBIX HM3MEHEHUN OTIEIbHBIX KOMIIOHCHTOB
ICOJIOTHYECKOM Cpellbl BO BpPEMEHHW M MPOCTPAHCTBE JUII COCTABJICHHS IIPOTHO3a
BO3MOXKHBIX U3MEHEHUN MHKEHEPHO-TCOJIOTMYECKUX YCIOBUM HCCIIETyeMON TEPPUTOPHH,
BBEIOOpA MPOEKTHBIX PEIICHUH IO TMOJA3EMHOMY KOHTYPY M COOPYKCHUSM WHKCHEPHOU
3aIMTHI.

9) Kamepanpaas o06paboTka mMatepuaioB u3bickanuii. KamepanpHas o6paboTka
MaTepHaOB HAYMHACTCS ¢ MOMEHTAa Hayana M3bICKaHWi (mpemBaputenbHas oOpaboTka),
T.€. TPOXOJKH OYpPOBBIX CKBa)KWH, BBHITIOJHEHHUS IIOJCBBIX HCCICAOBAHWN TPYHTOB U
3aBEpIIACTCs MOCJe TMOJY4YeHUs JaHHBIX JIA0OPaTOPHOTO UCCJIEAOBAHUS TPYHTOB H
MOJIYYCHUHM JIaHHBIX CTAllMOHAPHBIX HaOMIOJeHUN (OKOHYaTelbHas o0pabotka). Ilpu
KamMepanbHOM 00pabOTKE MPOBOIUTHCS YBS3KAa MEXIY COOOM pe3ysbTaTOB OTACIIbHBIX
BUJIOB HMHXCHEPHO-TEOJIOTHYECKHX paboT (OypoBBIX, TE€O(PU3MUECKUX, TIOJIEBBIX,
Ja00paTOpPHBIX U Ap.). Marepuanbl KaMepalbHOM 00paOOTKH MPEICTABIAIOTCS B BHUJIC
Ta0uIl, TpapUKOB, pa3pe30B, KapT U MOSICHUTEIbHBIX 3aIMCOK K HUM.

10) CocraBiaenue TexHUUeCKoro otyéta. OTYET COCTABIAECTCS HAa OCHOBAHUHU
KaMepaabHON 00pabOTKM MaTepHalloB BCEX BHIOB paldOT, BBIMOJHEHHBIX B IIpoIlecCe
WH)XCHEPHO-TEOJIOTUYECKUX  W3bICKaHui. OH  JOJDKEH COAEpKaTh CBEACHHUS O
TEOJIOTUYECKUX OCOOCHHOCTAX HW3YYEHHOM TEPPUTOPUU C BBIBOJAMH IO BCEM
TCOJIOTUYECKUM AacTeKTaM W PEKOMEHJANMSIMHU TI0 WX Y4YETYy TPH TPOCKTHPOBAHUU
COOPYKEHUSI.

B otuére momkeH ObITh MPUBEAEH MPOTHO3 M3MEHEHUH MHXCHEPHO-T'€OJIOTUYECKIX
YCIOBUH M JlaHa OIIEHKAa OIMACHOCTM U PHUCKA OT TEOJOTMYECKUX U HHXKEHEPHO-
T'COJIOTMICCKUX ITPOIICCCOB MPH BO3BEJACHUH M SKCILIyaTaIluy Oy ayIIEero COOPYKCHHS.

OT4€T NOKEH COCTOSTh M3 TEKCTOBOWM M rpaduueckux uactei. [lo TpeboBanuio
3aKa34uKa K OTYETY MOTYT OBITh MPUJIOKEHBI MaTEPHAIBl U3bICKAHUM.

CocraB paboT, BBINOJHSAEMBIX TP HHKCHEPHO-TCOJOTHYSCKUX H3BICKAHUAX, HUX
KOMIUICKCHUPOBAaHHE M B3aMMO3aMEHSEMOCTh 3aBHCUT OT M3YYEHHOCTH pakioHa OymyIiero
CTPOMTENIBCTBA, OT dTama MPEANPOSKTHBIX PAOOT WM CTaAuU TPOCKTUPOBAHUS, OT
0COOCHHOCTEH OyayIiero OoObEKTa M YPOBHS €ro OTBETCTBEHHOCTH, OT CIIOKHOCTH
WHXEHEPHO-T€OJIOTMUYECKUX YCIOBUIA.

O0BEM pabOT BHITIOHIEMBIX TTPH WHKCHEPHO-TCOJTOTHYECKUX U3BICKAHUSAX 3aBUCHUT
OT JTama MPEANPOCKTHBIX PAOO0T WM CTaJAUM TPOCKTUPOBAHMS, Pa3MEpOB B IUIaHE,
BBICOTHI U 3ar1yOJieHus Oy IyIIero COOpyKeHusl, TUMa ero pyH1aMeHTOB, FT€OTEXHUYECKOU
KaTeropun OOBEKTa, T.€. YPOBHS €ro OTBETCTBEHHOCTH U CIIOKHOCTH HWHXKEHEPHO-
ICOJIOTUYECKUX yCloBUH. TpeOoBaHWS K MHHHUMAIBHO JIOMYCTUMOMY KOJHYECTBY
OTpeNIe]ICHNT XapaKTePUCTUK TPYHTOB U TIOJ3EMHBIX BOJ, WCIBITAHUN TIOJIEBHIMU
METO/JIAMH, PACCTOSHUE MEXIy CKBaXWHAMHU, JOMYCTUMas MUHUMAallbHAs TiyOWHa
ckBaxuH U T.O. npuBenaeHsl B CII 11-105-97, a nna r. MockBel B «MHCTpyKUUH 1O
WHKEHEPHO-TCOJIOTMYECKUM M T'€0IKOJOTHUYESCKUM U3bICKaHHAM B I'. MOCKBE.
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1.1.3. Tpebosanus kK omuémy no UHHCEHEPHO-2e0N02ULECKUM U3bICKAHUAM

HccnenoBanusi, BBINOJHIEMbIC MPU HHKECHEPHO-TEOJOTMYECKUX H3BICKAHUAX Ha
Pa3IMYHBIX ATanax MPEANPOSKTHBIX PadOT, CTaAMSIX MPOSKTUPOBAHUS, CTPOUTEIHCTBA,
AKCIUTyaTallMi U JUKBUJAIMA OOBEKTa HaIpaBJieHbl Ha cOOp MaTepHaJIOB JISl PEIICHHS
COOTBETCTBYIOIIUX UM 3a]1a4.

B cBsi3u ¢ 3TUM TEXHUUYECKHE OTYETHI JJIsl KaXKIOTO U3 MEPEUYUCICHHBIX MOMEHTOB
OTJIMYAIOTCA KaK M0 CBOEMY COJIEPKaHUI0, TaK M 1O IPUBOJIMMBIM B HUX MaTepHUajaM.

ConepxaHre TEKCTOBOM YaCTU TEXHUUYECKUX OTYETOB MO Pe3ybTaTaM MHKEHEPHO-
TEOJIOTUYECKUX M3bICKAHUN ISl pa3pa0OTKKM MPOEKTHOW JAOKYMEHTAUUM M CTaausM
MPOEKT U padOUnil MPOEKT NPAKTUUECKU OJIMHAKOBOE U COCTOUT U3 CJICAYIOIINX PA3/ICIIOB:
BBenenue
I. I3y4eHHOCTh NHKEHEPHO-T€OJIOTUYECKUX YCIOBUN
II. ®usnko-reorpaduueckre U TEXHOTEHHBIE YCIOBUS
III. I'eonoruyeckoe cTpocHUE
IV. I'moporeosiornueckue ycioBus
V. CBolicTBa TpyHTOB
VI. Cneuuduueckue rpyHTbI
VII. I'eosniorndeckre U HHKEHEPHO-TEOJIOTUYECKHE TTPOLIECCHI
VIII. UHXeHEepHO-TE0IOTHYECKOE PAOHUPOBAHUE
3aKJIr0uYCHUE
CHOucoK UCIOIb30BaHHOM JIMTEPATYPHI
[TpunoxeHnus (TEKCTOBBIE U TpaPUUECKHUE)

[Ipu mepexose OT cTaauu MPEANPOEKTHBIX PabOT K CTaAusSM MPOEKT U pabouuit
MPOEKT COJIEpKATENIbHAS YaCTh KaXIOTO pa3/iesia HACHIIAECTCS KOHKPETHBIM MAaTEpPHUAIOM,
MO3BOJIAIONIMM  3alPOEKTUPOBATh KOHCTPYKIIUM COOPYXKEHHM, COCTaBUTh IPOEKT
MPOU3BOJICTBA pPabOT MO BO3BEACHUIO COOPYXKEHHS, OLEHUTh HEOOXOAUMOCTh B
COOPYKEHUSX WHKECHEPHOW 3alllUThl M 3alpPOEKTHPOBATh HMX, COCTAaBUTh IPOTHO3
W3MEHEHHSI WHKEHEPHO-T€OJIOTMYECKUX YCIOBUW TMPU CTPOUTEIBCTBE W SKCIUTyaTalluu
COOPYKEHUS, OLEHUTh T'€OPUCK PAa3BUTHUSI F'€OJOTHUUECKUX M HHKEHEPHO-T€OJIOrMYECKUX
ITPOLIECCOB.

BrinosHsgemMbie B MPOLECCE CTPOUTENBCTBA UHKEHEPHO-TEOJIOTMYECKUE U3bICKaHUS
MpECIEAYIOT BIIOJHE KOHKPETHBIE 3a/1a4d, & UMEHHO:

- TIPOBEPKY CTENEHU COOTBETCTBUS (DAaKTHUECKHX HHKEHEPHO-TE€OJOTHYECKUX YCIIOBUM,
MIPUHATHIM B MPOEKTE;

- IPOBEJICHNE T'€OTEXHNYECKOTO KOHTPOJIS HaJl KaueCTBOM IMOJATOTOBKH OCHOBaHUH (B TOM
YUCce TPU TEXHUYECKOM MeNIHOpalud TPYHTOB OCHOBAHMS), BO3BEICHHEM 3E€MIISTHBIX
COOPYEHUU U KAYECTBOM I'PYHTOBBIX CTPOUTEIBHBIX MAaTEPUAJIOB;

- OCYUISCTBJICHME CTall[MOHAPHBIX HAOJIOJICHWM 3a HW3MEHEHHEM HWHXEHEPHO-
rCOJIOTUYECKUX  YCJIOBUM  (TPYHTOBBIX M THAPOTCOJIOTMYECKUX) U  Pa3BUTHEM
TCOJIOTUUECKUX M WHKEHEPHO-TCOJOTUUECKHUX MPOIECCOB U (PaKTOPOB UX OMPEEISIONTUX
B IIPOLIECCE CTPOUTENBCTBA COOPYKECHMUSI.

B cooTBeTrcTBMM € TOCTaBIECHHBIMU 3aKa3uMKOM 3aja4yaMd M TEXHUYECKUM
3aJJaHUEM Ha WHXEHEPHO-TEOJIOTMYECKUE HM3BICKaHUsS, cOOMpaeTcs, oOpabaThIBacTCs, a
3aT€M TMPUBOJUTHCS B OTUETE MaTepuay, MNO3BOJSIONINI JaTh PEKOMEHAAIUMU [0
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YCTPAHEHHUIO BBISBICHHBIX HApYIIEHWH B MPOM3BOACTBE CTPOUTENBHBIX PaOOT, BHECTHU
YTOYHEHHS B TPOEKTHBIC PEIICHUS W MPOTHO3 Pa3BUTHS ONACHBIX T'€OJOTMUYECKUX U
WHKEHEPHO-T€OJOTUYECKUX TTPOLIECCOB.

NHKeHepHO-reoIOTUYeCKHe  M3bICKaHWsT B TEPUOJl  OKCIUTyaTallud  3aHUs
IPUBOASTCS JJIsI IPOBEPKH COOTBETCTBUS paHEe COCTABICHHOTO MPOTrHO3a (HAKTUUECKUM
U3MEHEHUSIM HHXKEHEPHO-TE€OJIOTMUECKUX YCIOBUH 3a MEpHOJ] IKCIUTyaTallu OOBEeKTa,
cbopa cBefieHUI 00 U3MEHEHUU COCTOSIHUSI U CBOMCTB TPYHTOB B cpepe B3aUMOJICUCTBUS
COOPYKEHHsI C TeOJOTHYeCKON Cpeloil B MecTax, TJe HaOoMalTcsa ero aeopmanuu u
3HAYUTENIbHBIE OCAJKHU, a TAKKE MPU HEOOXOAMMOCTH OLIEHUTh HECYIIYI0 CIOCOOHOCTH
OCHOBaHMSI TpPHU PELIEHWH BOMNpPOCA O PEKOHCTPYKUMH 3AaHus. B cooTBeTcTBUH C
pelaeMbIMH  33JlayaMU  OTYET JIOJDKEH COJEep)KaTh HEOOXOAMMBIA MaTepuan s
YTOYHEHHUsI PaHEe COCTABJIEHHOI'O IMPOTHO3a, PEUIUTh BOIPOC O MPUYMHAX, BBI3BABIIHMX
nedopmalii U 3HAYUTEIbHYIO OCAJKy COOPYXEHUS U J1aTh PEKOMEHAALMH 110 YCUIICHUIO
(yHIaMEHTOB, TEXHUYECKOM  MEIHOpallud  TIPYHTOB  OCHOBAaHMS, H3MEHEHHIO
TEXHOJIOTMUYECKOI0 IpOoIecca U PEKMUMA IKCIUTyaTallii 0ObEKTA.

NHxeHepHO-reoIOTMueCcKre U3bICKaHUS JUIsl TMKBUAAIMHA O0BEKTA TIPUBOAATCS IS
OLICHKU IPUTOJHOCTH TEPPUTOPHUM K JAIBHEUIIEMY HCIIOJIB30BAHUIO ITOCIIE JIMKBUIALNN
CYILIECTBOBABIIETO HAa HEH COOpPYXKEHUSA. B CBSI3M C 3TUM OTYET JOJDKEH COAEpPKATh
CBEJICHUS O HAJIWYUMU 3arps3HAIOLIMX BEIIECTB B IEOJIOTMUECKOW Cpeie, NaHHBIE I10
OLICHKE OMAacCHOCTH W PUCKA OT JMKBUAAIMM OOBEKTa, PEKOMEHAALMU MO YTHUIM3ALUU
3arpsiI3HEHHBIX KOMIIOHEHTOB TI'€0JIOTMYECKOW Cpellbl, CBEIEHUS O 3alacax TIPYHTOBBIX
CTPOUTEIBHBIX MAaTEPUAIIOB ISl PEKYJIbTUBALIMY 3€MENb TIOCIIE JIUKBUIANN O0BEKTA.
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L.2. Yueonasn zeonocuueckas npakmuka

VYyebOHas reosiorudeckas MpakTuka MPOBOAUTHCS JJIS 3aKPEIUICHUS] TEOPETUYECKHUX
3HAHWUW, TIOMYYEHHBIX CTYJCHTaMH B XOJ€ ayJAMTOPHBIX JICKIMOHHBIX, JJAOOPATOPHBIX U
NPAKTHYECKUX 3aHATHHA, a TakkKe [UIsl M3YYCHUsS PErHOHANIBHBIX TeOJIOTHYECKUX
oco0eHHOCTel MecTa pacrnonoxenuss BY3a u 3HakoMcTBa ¢ MH)KEHEPHO-T€0JI0THYECKUMU
U3BICKAaHUSIMU JUISI CTPOMTENbCTBA. [IBa MOCIETHMX pasfena SIBISIFOTCS COCTaBHBIMHU
qacTAMH pabodeil mporpaMmbl JUCIHILTHHBI « TH)KEHEepHAas TeOJIOTHs» U MpeaiaraeTcs ux
M3y4YCHUE UMEHHO B TPOIECCe YICOHOW Te0IOTMYEeCKON MPAKTUKH, MPOJAOKUTEIBHOCTh
KOTOPOI B COBPEMEHHOM Y4eOHOM IIJIaHE 3aHUMAET OJHY HEIEITIO.

3HAKOMCTBO C METOAAMH TIOJIYYCHHUS WHKEHEPHO-TEOJIOTHYECKOW WH(GOPMAITHH
OCYIIECTBIISICTCSl MYyTEM MPOBEIACHUS y4eOHOW MAapHIPyTHOM CHEMKH, MOKa3a 0Opas3IoB
o0opynoBaHus I WHXCHEPHO-TCOJOTUYECKUX HCCICOBAHUN, a TakkKe MyTEM
IIPOBEICHMSI CAMUMH CTYACHTAMHU HEKOTOPBIX AKCIIEPUMEHTOB Ha OMBITHOW IUIOINIAIKE U B
nabopaTopuu Kadeapsl.

1.2.1. Ocrogubie nonodxcenus u mpebo8anus K Op2aHu3ayuu U nposedeHuro y4eoHou
2€0J102UYeCcKoU NPaKmuKy

VYyeOHast mpakTUKa MPOBOJAUTCS CTPOTO B CPOKH YCTAHOBJICHHBIE YYECOHBIM TLJIAHOM.
B cinyuae HE0OX0IMMOCTH X U3MEHEHHS MMPOBOUTCS MPEABAPUTEILHOE COTJIACOBAHUE O
BO3MOKHOCTH MX U3MEHEHHUS C PYKOBOJICTBOM MHCTHUTYTOB YHUBEPCHUTETA U CTYJICHTAMU,
C TMOCIEAYIOMUM H3JaHHEM COOTBETCTBYIOIIETO TpuKa3a. [IpoxokaeHWe NpaKTHKe
CTYJIEHTaMH B JIpyTrue CPOKH 0€3 corinacoBaHus ¢ Kadeapon He JOIMyCKAtOTCS.

HecMoTps Ha OrpaHUYEHHOCTH CPOKOB MPOXOKIEHUS YICOHOW MPAKTHKU CTYACHT
MOJIy9aeT 3HAYUTCIBbHBIAH O0BEM TEOPETHYECKOW WH(POPMAUA 110 HWHKCHEPHBIM
U3BICKAHUAM JUISI CTPOUTENhCTBA W PETHOHAJIBHBIM TEOJIOTHYECKUM OCOOCHHOCTSIM
pervoHa, a Tak)Ke MaTepuaj JKCIICPUMEHTAIBHBIX HWCCIICIOBAHMA M WX KaMepalbHOMN
00paboTku. OCMBICIIUTD CTOJIb 3HAYUTEIBHBIN 00BEM HH(DOpMaIuH, a 3aTeM 0popMUTH €€
B BHJIE€ OTYETA OJJHOMY YEJIOBEKY OYEHBb TPYIAHO. B CBSA3U C 3THM, OTYET AJIsl TTOTYUCHUS
3auéTa Mo MPAKTHUKE COCTABIISIETCS OpUTaI0, COCTOAIIEH U3 6-8 YEIOBEK.

dopMupoBaHue Opuraj IPOXOIUT B MEPBBINA JI€Hb MPAKTUKU U BCE MOCICAYIONINE
OTIBITHBIE TIOJIEBBIE M KaMepajbHbie palOOThl BBIMOJIHSIIOTCA KOJUIEKTHBHO. bpurana
BBIOMPAET U3 CBOCH cpeibl Opuraaupa, pamMuims KOTOPOro BRIIETSETCS U3 OOIIETro CIUCKa
Opuraapl Ha TUTYJIBHOM JHUCTe. bpuramup M0DKEH TOJB30BaThCS aBTOPUTETOM Y
TOBapHIlEe, yMETh OpPraHU30BaTh CBOIO paboOTy W paboTy wieHoB Opuraasl. bpuragup
JOJDKEH CJICIUTHh 3a BBIMOJHCHUEM TIOPYYCHHOW WM pPabOThl, a WICHBI OpuTraabl
OECIPEKOCIIOBHO BBITMIONHATh MOPY4YeHUsT Opuramupa. ToOabKO TpH COOJIOJCHHH 3TOTO
TpeOOBaHMS B CPOK U KAUECTBEHHO OpHTraga CMOXKET COCTAaBUTh OTYET IO MPAKTHKE.

YcmenHoe MPOX0XKACHUE TPYMIOW CTYACHTOB YYeOHOW TPAKTHUKH, KpOME TOTO,
3aBUCUT OT YETKUX BBIMIOJHEHUH KaXIbIM CTYJICHTOM TpeOOBaHUH IperojaaBaTes B
ayJIMTOPHUH, TIPY MPOXOKJACHUH MapIIpyTa, MPU padOTe HA OMBITHOM IUIOMIAJKE WIH B
naboparopun. [Ipu MpoxoxIeHUH MPAKTUKH JTOKHBI CTPOTO COOJIIOMAThCSA TPeOOBaHUS
npaBuil TEXHUKU Oe30macHOCTH. COOTBETCTBYIOIIMM WHCTPYKTaK M BEAOMOCTH O €ro
poBeneHn OOPMIISIOTCS B TIEPBBIA JeHb NMpakTuku. Omo31aHue CTYyICHTOB K Hadaly
3aHATUN U CAMOBOJIbHBIA YXOJ C HUX HE JIOIYCKaeTCHl.
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1.2.2. Texnuxa 6e3onacnocmu npu npogedeHuu yueOHou 2e0102uieckol NPaKmuxu

CoburofeHne npaBuil TEXHUKHA 0€30MIaCHOCTH SIBJISIETCS TapaHTHUEH €€ MPOXO0KICHUS
0e3 TpaBM U 00s3aTelbHBIM YCJIOBHEM HX HCIOJHEHUS WX HCIOJHEHMS JUIsl BCEX
CTYJICHTOB BO BCEX MECTaxX MPOBEJCHUS MPAKTUKU: B yUEOHOM KOpIyce, MPU JBUKECHUU
Wi paboTe Ha MNEepecedy€HHON MECTHOCTH, WM TpPH MPOXOXKICHUU MapIIpyTa, MpU
3HAKOMCTBE C OO0OpYyIOBaHMEM JJii OYypOBBIX M OIBITHBIX PadOT, MPHU BBHINOJHEHUU
IKCMEPUMEHTAIBHBIX UCCIEAOBAHNN Ha ONMBITHOM MJIOMIAAKE WM B JTa0OpaTOPHUHU.

VYyeOHasi MpakTUKa HayMHAETCS C TPOBEACHHS HMHCTPYKTaXKa IO TEXHHKE
0€30MacHOCTH, O MPOXOXKACHUU KOTOPOIO CTYJAEHT PACIUCHIBAETCS B COOTBETCTBYIOLIEH
BEJIOMOCTH. 3a HApYIICHWE TPaBWJI TEXHUKH O€30MaCHOCTH CTYIEHT MOXKET OBITh
OTCTPAaHEH OT NAJBHEMIIETO IMPOXOXKIACHUS NPAKTUKU C IEpefadyer COOTBETCTBYIOIIEH
uHGOpMaIlU PYKOBOACTBY MHCTUTYTA. [[OMHUTE, UTO OT COONIOACHUS MPABUI TEXHUKH
Oe3omacHoCTH 3aBUCUT Baiiie 310poBbe 1 310poBbe Baiux ToBapumieil.

Huxe mnpuBOAMM OCHOBHBIE TMOJIOKEHMSI MpPaBWJI TEXHUKH O€30HacHOCTH st
poBeJeHUsT Y4eOHOH reosiornyeckoil mpaktuku. [Ipm pabore B yueOHBIX KopIycax
YHHMBEPCUTETA CTPOTO COOJII0aTh TPEOOBAHNS BHYTPEHHETO PACIIOPSIKA.

Crporo  coOmiogath ~ TpeOOBaHUS ~ TpenoAaBaTeNis  IOPU  BBIIOJHEHUH
HKCIEPUMEHTAIbHBIX PabOT Ha y4eOHOM IUIOIIAIKe. 3alperaeTcsi CaMOBOJIBHO BKIIIOUATh
o0opynoBaHue B abopatopuu Kadenpsl. 3arpemaercss CaMOBOJIBHOE IPOHUKHOBEHHUE Ha
OypOBbIE CTaHKH U YCTAHOBKH JJISI TIOJIEBBIX MCCIIEOBAHUI CBOMCTB IPYHTOB U UX 3aITYCK.
3anpemaercs NpoxoauTs Ommke 6M K padbortaromuM OypoBbiM cTaHkaM. [Ipu pabore Ha
yIIUIE CTYACHTHI JOJDKHBI UIMETh TOJIOBHOM YOOp ISt YKPBITHS OT COJHIIA U JOMKS.

[Ipu  mpoxoXAeHWM  MapuipyTa OJCeKJa JODKHA  OBITh  CIOPTHUBHOTO
(Typuctudeckoro) tumna. O0yBb JOHKHA TIO3BOJIATH MEPEMENIaThes MO KPYTHIM, a MHOT/IA
U CKOJIb3KUM CKJIOHAaM, T.€. HIMETh MPOTEKTOP M KECTKUN paHT JTUO0 OBITH CIOPTUBHOTO
tuna. OOyBb Ha BBICOKMX KaOylykax He jomyckaercs. Jlis yKpbITHS OT AOXKAS U
OJIHOBPEMEHHOTO BBINOJIHEHUs pabOT MpU MPOXOKIACHUM MapIIPyTa KeNaTeIbHO HAJETh
IUTAI WA KYPTKY C KaIlOILIOHOM.

[Ipy nBW)XEHUM TO TEPECEYEHHOM MECTHOCTH B Y3KHX MECTaxX MepeMelleHue
OPOUCXOAUT ApYT 3a ApyroMm. IIpu mpoxoze yepe3 KyCTapHUK HE CIEAYeT 3aJepKUBaTh
BeTBU pykamMu. CHOycK 1O CKIOHY TMpPOBOAUTH OOKOM, TIPUCTAaBHBIMHM IIaraMu,
IpeIBapUTENbHO YOEIUBIINCh B HAA&KHOCTH OHOphl. bexaTe BHU3 1O CKIIOHY
3anpereHo. [1o BO3MOXXHOCTH MPOBOAUTH MOJCTPAXOBKY UAYILIErO PSIOM TOBAPHUIIIA.

Crtporo 3anpemiaercs KynaTbCs BO BpeMs MPOXOXKIEHUS MaplIpyTa. 3anpeniaeTcs
CaMOBOJIBHBIA yXOA C 3aHATHA. B cilydae HeJOMOTaHWS WM TIOMYy4YEHHUS TpPaBMBbI
HE0O0X0IMMO 00 3TOM HEMEIJICHHO COOOIIUTh MIPENoaaBaTeto.

3anpeniaeTcss 0TOOp MPoO IPyHTA Y MOTHOXKHUS OOPHIBUCTOTO CKIIOHA, €CJIM HABEPXY
HAXOJIUTCS YEJIOBEK WM HaBUCAIOIIUN npeameT. PaboTa Ha oAHOW BEepTUKAIM 3alpellieHa.
Jlis cBOOOAHOTO TepeMEeUIeHHs] MO IMepPeceu€HHOM MECTHOCTH M OCBOOOKICHHUS PYK
PEKOMEHJIyeTCsl TEePEHOCUTh WHCTPYMEHT, OTOOpaHHble OOpa3lbl U JIMYHBbIE BEUIU B
PIOK3aKe.
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I1. Pexoznocuuposounoe oocnedoseanue paiiona CmpoumensCmaeda

Cii0BO  pEeKOTHOCHHMpPOBKA IMPOUCXOAUT OT JATHHCKOro recognoscere —
paccMaTpuBaTh. B BOGHHOM Jiesie 3TO OCMOTP MO3UIMH nepes; 00eM, MPOBOAUMBINA JTUYHO
KOMaHJIUpPOM 4YacTH WM ITaOHbIM oduiepoM. [lpu HHKEHEPHO-TEOJIOTHUYECKUX
U3BICKAHUSAX STO MApPUIPYTHBI OCMOTP TEPPUTOPUM OYAYLUIUX CTPOUTENBHBIX padoT,
MPOBOJAMMBIN OJJHUM W3 PYKOBOJUTENIEH WHKEHEPHBIX M3BICKAHWN WMHOIZA COBMECTHO C
TJIABHBIM MH)KEHEPOM MPOEKTA ISl ONPEAECICHUS OCHOBHBIX 3a/1a4 M3bICKAHUW, a TaKkKe
UL BBIOOpAa BApWAHTOB PAa3MEIICHUS CTPOUTEIBHBIX IUIOMAM0K ¥ OTAEIbHBIX
COOpPYKEHUW Ha HUX, HEMOCPEACTBEHHO Ha MeCTHOCTU. C y4ETOM MECTOIMOJIOKECHUS
CTPOUTEIIBHBIX TUIONIAJ0K M Pa3MENIEHUS] HA HUX COOPYKEHUW YCTaHABIMBAIOTCS MECTa
MIPOBENICHUSI TIEPBOOYEPETHBIX OYPOBBIX W TOPHOMPOXOTYCCKUX PAOOT M HCCIICTOBAHUHN
TPYHTOB TIOJICBBIMH METOJAMH, MyHKTHl PEKUMHBIX HAOTIOMEHUN 3a TEOJOTHYCCKUMU
poIeccaMu, ¢ Y4ETOM BO3MOXKHOTO MPOE3/1a U YCIOBUM BBIIOJHEHUS HA HUX PadoT.

Ilepen peKOrHOCLHMPOBKOW M3Yy4dyarOT BCE MMEKOLIMECS 110 JaHHOMY Y4YacTKy
apXUBHbIE MaTepUabl U CBEACHUS U3 JIUTEPATYPHBIX UCTOYHUKOB, UTO TAET BO3MOXKHOCTD
COCTaBUTh TNPEJICTABICEHUE O €ro Te0JIOTHYECKUX OCOOCHHOCTSAX, T.€. T'€OJOTHUYECKOM
CTPOCHHUM, THUAPOTCOJOTUYECKUX  YCIOBUAX, CBOMCTBAaX TPYHTOB UM  HAJIUYUU
reoJIOTMYeCKUX IMpoueccoB. Onupasich Ha 3THU CBEACHUS MPOEKTHUPOBIIMK WU TEOJOT B
MpOIIECCe  PEKOTHOCIUPOBKU  (DUKCUPYIOT  KOHKpPETHbIE OCOOEHHOCTH  penbeda,
reOJIOTUYECKOTO CTPOCHUsI (IO E€CTECTBEHHBIM OOHAaXKEHUSM WM HUCKYCCTBEHHBIM
BBIEMKaM), THIPOTeOJIOTUYECKUE YCJIOBUs (MO BBIXOJAM TOA3EMHBIX BOJl B BHUJE
MCTOYHUKOB WJIA MO HAJIUYUI0O MOYAXHUH, COJIOHIIOB), MPOTEKAHUS T€OJOTHUUECKUX
MPOIIECCOB MO BHEIIHUM IpU3HAKaM (110 XapaKTepy MOBEPXHOCTH 3€MJIU, BUAOM U (opme
pacCTUTENIBHOCTH W T.1.) WIM 10 JedopManusM CYIIECTBYIOIIUX CcoopykeHuil. Ha
OCHOBAaHMM JTHX HAOJNIOJEHUS, PE3yJIbTaThl KOTOPHIX B BHUJE 3alUCEed M 3apUCOBOK
3aHOCATCSL B TIOJIEBOM JHEBHUK, NPOCKTHUPOBIIMK HMMEET BO3MOXKHOCTh MPUHATH
IIpEABapUTEIbHBIM BAPUAHT IUIAHUPOBOYHOI'O PELICHUS MO PA3MEIICHUIO Ha IUJIOIIAIKE
TE€X WU HHBIX COOPYKCHMH, BbIOpaTh BapHaHThl TUNA HUX (PYHIAMEHTOB, a 3aTeM
COCTaBUTHh TEXHUYECKOE 3aJlaHUE Ha IPOBEACHUE HU3bICKaHUW. M3bICKaTenb B CBOMO
ouepeb HWMEET BO3MOXXHOCTh OOOCHOBAHHO HA3HAYUTh MeECTa HCCIEIOBaHUS
reOJIOTUYECKUX OCOOEHHOCTEHN ydacTKa ¢ y4ETOM MECT MOJIOKEHUS COOPYKEHUH, BEIOpATh
HEOOXOMMMBIE METOJbl HM3YYECHHS] TE€OJOTMUYECKOTO CTPOCHUS, CBOWCTB TPYHTOB,
MOJA3EMHBIX BOJ M TEOJOTMYECKUX MPOLIECCOB U COCTABUTh IIPOTPAMMY HWHIKEHEPHO-
TFE€0JIOTUYECKUX U3bICKAHUI.

1. 1. Huscenepno-2eonocuueckue ycinosus Mockewvt u Iloomockoens
Obwas xapaxmepucmuka meppumopuu Mockebi

MockBa siBIsieTCsl CTOJIMIIEH U caMbIM OOJIBIITUM ropojioM Poccutickoit denepanuu,
BXOJSIIAM B YHUCJIO KPYHNHEMIIMX TOpoaOB Mupa. ['opom pacmonokeH B LEHTPE
eBpomneiickoil yactu Poccun B mexaypeube Oxu u Bonru Ha peke Mockse. Teppuropus
ropoaa o 1 uronst 2012 roaa cocrasisiia okoyio 107 ThIC. ra, B TOM uunciie 88,8 ThIC. ra B
mpenenax MOCKOBCKOM KOJBIIEBOM aBTOMOOWIBHOUW mgoporu. Kpome Toro, B cocTaB
MoOCKBBI aAMUHUCTPATUBHO BXOJSAT TOp. 3€J€HOrpaj M  HECKOJBKO TOCEIKOB
MIPUTOPOJTHOM 30HBI cToJMIbl. [lociie mnpucoenuHeHus K MOCKBE HOBBIX 3€MENb
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TeppUTOpHUs Topoa yBeanuuiach Ha 148 Teic. ra (moutu B 2,4 pa3za) u ceiuac COCTaBIISIET
255 ThIC. TA.

Kak cyobext denepanun, MockBa rpaHnuutr ¢ MockoBckoit u  Kamykckoit
obnmactssMd. B aaMuHHCTpaTHBHOM  OTHOuIeHMHM MockBa  jenutcss Ha 12
aAMUHUCTPAaTUBHBIX OKpYroB: lleHtpanbHbiii, CeBepHblii, CeBepo-BocTounsiii, CeBepo-
3ananaeiii, Boctounbii, 3amagubiii, HOro-3amamaeiii, IOro-Bocrounsiii, HOXHBIM,
3enenorpaackuii, Tpounkuit 1 HoBomockoBckuii. B rpanunax nepBbIX AECSITH OKPYrOB
HACUMUTHIBACTCS B OOIICH COKHOCTH 125 MyHUIIMTIAIBHBIX paiioHa. B cocTaB ABYX HOBBIX
aJIMUHUCTPATUBHBIX OKpYroB (Tpouikoro 1 HoBoMOCKOBCKOT0) BXOAUT 21 moceseHue.

MockoBckass 00nacTb 3aHMMaeT Tepputopuro mnopsaka 44,4 Teic. kM2 (0e3
Mocksbl). I'panuiel MockoBckoil obsactu yrouHeHsl | wrons 2012 roma. OO6mias
NPOTSHKEHHOCTh BHEIIHUX IpaHul] MockoBckoii obnactu coctasisieT okoio 1200 kM. Ona
rpaHuYuT ¢ cembio obnactsimu Poccun: ¢ ceBepa 310 TBepckas obnacTe u SpocnaBckas
obnactu, ¢ BocToka — Bmagumupckas u Ps3zanckas, ¢ rora — Tynsckas u Kamyxkckas, ¢
3anana — CMoseHcKasl.

I'opon MockBa u1 MockoBckasi 0071aCTh SIBJISIFOTCS CaMOCTOSITENIbHBIMU CYyObEKTaMH
Poccuiickoii deneparuu u BMecTe 00pa3yloT eIuHbIii MOCKOBCKHI CTONUYHBINA PErHOH,
wiomaas koroporo cocrasisier 0,3% tepputopuun Poccun.

MockoBcKas arjaoMepanys OKa3blBa€T HUHTEHCUBHOE, UIMTENIBHOE, MHOTOILIAHOBOE,
TEPPUTOPUAIBHO-COCPEJOTOUEHHOE W HENPEPBIBHO  BO3pACTAIOLIEEe  TEXHOICHHOE
BO3JICMICTBHE HA BCE KOMIIOHEHTBHI MPUPOAHOM CPENbl, B TOM YHUCJIE HA I'E€OJIOTHYECKYIO
cpeny. OToMy CHOCOOCTBYeT OoJjblIasi KOHUEHTpalMs JOAeH, IUIOTHas 3acTpoiKa,
HACBIIIEHHOCTh M pa3HOoOpa3ue TrOpoACKOM HHQPPACTPYKTYpbl, XO3SCTBEHHas
NEATEIBHOCTh U TOPOJICKOE CTPOUTEIIBCTBO.

UucneHnHocTe HaceneHus: MOCKBBI B HACTOsIIEE Bpems npesbimaet 11,5 mioH. yen.

(o pesynbraram nepenucu HaceneHust 2010 r.). Uucnennocts HaceneHuss HoBoit MoCKBbI
1o 7aHHeIM I'ockoMcTaTta Poccnu cocraBisgeT mmoka okojio 0,25 MiIH. 4ell.
CornacHo naHHbiXx Mockom3zema U MOCKOMapXUTEKTYphl MPHUOIM3UTEIBHO TMOJOBUHA
TeppuTopur MOCKBBI 3aHSITa Pa3IMYHBIMU 3JaHUAMHU U coopyxeHusimu. Ha teppuropuun
Mocksbl (B rpanunax no 1 utons 2012 roga) pacnosnioxeHo 6osiee 39 ThicSY KWIBIX U
Oonee 75 ThICSY HEXWJIBIX 34aHUI. 31ech NEHCTBYIOT Oojiee 5 ThICSY MPOMBIIIICHHBIX
NpEANpUSATAA W OpraHu3alui, pachoJIOXKEHbl |3 TEmIOBBIX 3JIEKTPOCTAHLMN M UX
dbummanos (TOL), 4 'POC, 63 TernoBbIX pallOHHBIX U KBapTaJbHBIX cTaHIMi, 60mee 100
OTOIUTEIBHBIX KOTENbHBIX, Oosiee 1200 MNPOMBINIIEHHBIX M KOMMYHAJIbHO-OBITOBBIX
KOTEJIbHBIX.

Ha noinro TpaHCOPTHBIX KOMMYHUKanui B ropoae npuxoaurcs 10 % teppuropun.
OO6m1ast TPOTSHKEHHOCTh YIAUYHO-A0POKHOUM ceTH TpeBbimaet 4,5 Thic. kM. B poccuiickoit
CTOJIMIIE HACUUTBHIBAKOTCA COTHH MOCTOB, 3CTAaKaJl, TOHHEJIEH U MOA3EMHBIX IEPEXOA0B.
OO1masi OpoTSKEHHOCTh JKEJE3HBIX JOpOT B Mpelaesax ropoja mpesbimaer 394 kwm.
Cucrema ropojiICKOro METporoauTeHa BKirovaet 12 munawnii, 186 cranmnmii u uMeeT O0ITyIo
nuny 308,7 kM.

OTMeuaeTcsi BBICOKAsl HACBIIMIEHHOCTh TOPOJCKONM TEPPUTOPUU HHKEHEPHBIMHU
KoMMyHUKalusmMu. [loa3emHast ceTb BogocHaOKeHUs TOpoja BKIOUaeT Oosee § ThiC. KM
TpyOonpoBosioB 1 Oosee 10 ThIC. KM TEIMJIOCHAOKEHUS M TOPSYETO BOJOCHAOKEHMS.
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CyMMapHasi TpOTSKEHHOCTh KaHAJIU3AIMOHHBIX CETEeM COCTaBIISIET OKOJO 6 ThIC. KM
TpyOONPOBOIOB U KOJIIIEKTOPOB. [IpOTSHKEHHOCTH ra30MPOBOIHOM CETH MPEBBIIIAET 6 THIC.
kM. Ilo cocrosgnuio Ha koHelp XX BeKa B CPEIHEM Ha KaxIbld 1 KM2 TOpOICKOiM
TEPPUTOPUHM TPUXOAWIOCH OKOJO 23,5 mor. KM UHXEHepHbIXx ceredl. [lpu sToM
3HaUUTENbHAS YacTh ATUX KOMMYHHKAIIMH HAXOAUTCS B U3HOIIEHHOM COCTOSHUH, M3-3a
Yero MPOUCXOAAT YTEUKH B TPYHTHI BOJIbI, YUCTON U 3arpsi3HEHHOM, XOJOIHON U TOpsUei,
a TAKXKE YTEUKU DJIEKTPUUECKUX TOKOB.

Okono 40 % ropojckoi IUIOMAAM 3aHATO CaJaMu, CKBEpaMH, MapKaMu H
OTKpPBITBIMU TeppuTOpusiMU. B MockBe HacuuThiBaeTcss 96 mapkos, 18 cagos, 6onee 400
ckBepoB u 160 OympBapoB. OOmmas IwIONaab 3€ICHBIX HAacaKIeHWH — 45 ThIC.TA.
["opoackue neconapku 3aHuMarot miomaas 10,0 Teic.ra.

Knumam

MocKoOBcKasi arjaomepanusi pacrhojioKeHa B IMOACE YMEPEHHO-KOHTHHEHTAJIbHOTO
KJIMMATa, C SICHO BBIPAXKEHHON CE30HHOCTHIO. JIETO YMEPEHHO TEII0e, B HEKOTOPBIE TObI
JKapkoe. 3MMa YMEPEHHO XOJOJHAs, NPOJIOJDKUTENbHAS C YCTOWYUBBIM CHEXHBIM
OKPOBOM. MHOTOJETHSSL CPEHEr0l0Basi TEMIIEpaTypa COCTaBIISIET B HACTOSILEE BpeMs
+5,4°C. Cpennsisi TemmnepaTypa caMoro XoJIOHHOTO Mecsila (stHBapb) coctasiseT -9,3°C, a
camoro teruioro (utoinp) — +18,2°C. T'omoBast amruiutyaa umeer B MockBe HauOOJIbIITYIO
BennunHy 27,5°C. Yucno aHei co cpenHecyTouHoi temneparypoi Beiie 0°C — 210-214.
TeMmeparypel B LEHTpaJbHBIX palioHax ropoga Ha 1,5-2,0°C Beime temmepaTyp Ha
TOPOJICKUX OKpaWHaX.

3uma JUIUTCA OKOJIO 5 MecsieB. MOpO3HBI NEpUO ] MTPOJOJKAETCS ¢ KOHIA HOSIOpA
110 BTOpOi1 oJoBUHBI MapTa (okosio 100 aueit). AGCOMIOTHBI MUHUMYM TEMIEPATYpPbl — -
42°C. I1o4BbI ¥ TPYHTHI IPOMEP3AIOT K KOHILY 3UMBI Ha riyOuHy 10 40 cM, a Ha OTKPBITBIX
yuactkax A0 140 cm. CHEXHBIN MOKPOB PaCPEACISETCS B TOPOJAE OUEHb HEPABHOMEPHO.
BricoTa cHexxHOro mokpoBa coctapisieT B cpeaHeMm 40-45 ¢cM, a B MHOTOCHEXKHBIC TOJIbI
MOXET JOCTUTATh 65 CM.

TEmnblil mepuon IUTCS ¢ ampens mo OKTA0ph (okono 215 aneit). AGCOMIOTHBIN
MakcuMyM TtemIepaTypbl coctaBisieT +37°C. KoamyecTBO 0CagKOB, BBINAJAIOININX B
ropojie, MO0 MHOTOJIETHUM HaOJOJeHUsIM cocTaBisieT okojo 700 MM ocaikoB B TOA.
CpennerozoBasi OTHOCUTENbHAS BIAXKHOCTh Bo3ayxa — 77 %. Haubosnbiiee konmdecTBoO
OCaJIKOB IPUXOJNUTCS HA BECEHHE-JIETHUN MTEPUOI.

B Mockee 60o3modicHbl 6empul  6cex HanpaseneHuti. B mennviii nepuoo 2o0a
npeobaaoarom cegepo-3andaonvle 8empvl, d 8 XOJ0OHbI — 3aNAOHble, H020-3andoHble U
toorcHvle. Cpedne2o0osas ckopocms BeTpa — 2,3 M/C.

B Teuenue 243 nueit B romy HeO6o B MockBe 3akpbeiTo oOnakamu. Haunbombinas
00JJaYHOCTh HAOIIOJAETCS B CTOJIMLIE C OKTSAOPS 1O SHBAPb.
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T'uopoepaguueckasn cems

Ha teppuropuu Mockssl B ipenenax MKA ] nacuuteiBaercs 6oiee 350 BOJIOTOKOB,
B TOM 4mciie 0koj0 70 pek, 80 mpUpeuHbIX POJTHUKOB C KOPOTKUMH pyubsiMu 1 6ojiee 200
BPEMEHHBIX BOJOTOKOB (BECEHHUE py4bH B Oajnkax, JOIIMHAX U JI0XKOMHaX). B ocHOBHOM
npeo0iaialoT BOJOTOKM JiiuHOM MeHee 10 kM. Ilpu »Ttom oxono 20 pek YacCTUYHO
3aKJIIOYEHBI B TPYOBI M BOJOCTOUHBIE KOJUIEKTOPHI, a CBbIIIe 40 pek, ETUKOM 3aKII0YeHbI
B BOJOCTOYHBIC KOJUICKTOpHI. bojbInas 4yacTe TEppUTOpPUM TPUHALICKUT OacceiHy
MockBa-peku, ceBepHas 4acTb — peku Bonrm, roxHas — peku [laxpel. OcoGeHHOCTH
ruaporpauueckoii  CeTH  3aMETHO  CKa3bIBAIOTCS  HA  THAPOJIOTHYECKUX |
TUJPOTEOJIOTUYECKUX YCIOBUAX CTPOUTEIHCTBA.

Kpynnueimen BogHOM apTepuen ropoaa, NEPECEKAONEH ero ¢ CeBepo-3anajga Ha
IOr0-BOCTOK, siBiisieTca peka MockBa (JieBblii mputok Oku). ['opon pacmonaraercs B
cpenHeM TeueHHMH MOCKBBI-pekH, Ha oboux e€ Oeperax. lllupuna pycna B yepte ropona
u3mensercs ot 120 mo 200 m, ot camoil y3koi yactu Bosie Kpemist 10 camoil mIMpoKon
BOM3u Jly>xHukoB. ['yOuHa pexu B rpaHHIlax ropoja usmeHsiercs ot 3 1o 6 m. [lagenue
pexu cocrasiset 0,38 M Ha 1 KM TeueHwUsl.

B npenenbl cronuipl peka BCTymaeT B pailoHe CTpOrMHO M MOKUJIAET €r0 Ha KOro-
BOCTOKE B paiioHe bpareeBo. Ha Tteppuropum ropoma peka CHIBHO MEAHAPUPYET H
oOpasyer psan uzinyuuH (Mmeannup) B paiionax CepeOpsinoro Oopa, Pwim, JIyKHUKOB,
KynueBo n Haratuno. B rpanniiax MKAJ] npotssk€HHOCTH MOCKBa-peKu COCTaBISET
OKOJIO 75 KM MPH pACCTOSIHUM IO TIPSAMOU 34 KM.

MockBa-peka umeet 6osiee 40 npaBbix u 0osee 20 JeBbIX MPUTOKOB C MOCTOSTHHBIM
TEUEHUEM, a TAKKE HECKOJIbKO YETKO BBIPAXKEHHBIX BPEMEHHBIX BOJOTOKOB. OCHOBHBIMU
IIPUTOKAMH peKr MOCKBBI B IIpeziesiax ropoja sSBisrorcs peku Aysza, Hernmuunas, CeTyHs,
['opoans, Cxonus, Xumka, Kotnoska, Uypa. 9Ty peku 6oJiee y3KUe U MEJIKOBOIHBIC, YEM
Mocksa-peka. llupuHa ux noiMbel 00bIMHO HeBenuka U coctasisieT 70 200-300 M, penko
npessimas 500 m. [upuna pycen cocrapmser 10-50 m, rmyouna mo 1,5-2 m.

Pexka MockBa B mpenenax ropoja IOJHOCTBIO 3aperyiHpoBaHa IJIOTUHAMU U
nuito3aMu. CKOpOCTh €€ TEYEHHS NP 3aKPBITHIX TUIOTHHAX He mpesbimaer 0,2 m/c, npu
OTKpPBITHIX — 1,5-2 m/c. JIHo MockBa-peku necyaHoe, rpaBuiiHoe, riauHucToe. bepera pexu
B dYepTe Topoja Ha Ooibled 4YacTh €€ MPOTSHKEHHS YKPEIJICHbl HAOCPEeKHBIMU —
MOJAMOPHBIMA CTEHKAaMHU U3 COOPHOTO WJIM MOHOJUTHOTO KeJIe300€TOHA M OOJIHMIIOBAHbBI
TPAaHUTHBIMU TUTUTaMU. BOJBI peku MHUPOKO UCHOJIB3YIOTCS JUIsl BOJOCHA0KEHHUSI TOPOIa
MOCKBBI.

TI'eomopghonocuueckue ycnosus

B reomopdonornueckom oTHomeHn MOCKBa pacrojiokeHa B IEHTPaIbHON 4acTH
Pycckoit paBHMHBI. B mpenenax TeppUTOpUM Topoja HaXOAATCS YeThIpe JiaHamadTHO-
reoMopdoisiornueckux paiiona: TeruiocTaHckast BO3BBILIEHHOCTh (A), CMoJIEHCKO-
MockoBckast Bo3BbIlIeHHOCTH (b), Memmepckas HusmenHocTs (B) v nonunbl peku MOCKBbI
u ee nputokoB (I'). ['eomopdomorndeckas cxema MoCKOBCKOM 00J1acTH IIpECTaBIICHA Ha
puc. 3, reomopdomnornyeckas cxema r. MockBsl nipuBeieHa Ha puc. 4. Ha cxeme paiion
«I» — monuHbl MOCKBBI-DEKM W TPUTOKOB, ITOKa3aHbl OTTEHKAMHU 3€JIEHOTO IBETA,
pazzaensieT paioHbl «A», «b» u «By», moka3aHHbIE OTTEHKAMHM KEJITOTO IIBETA.
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VYka3aHHbIE pallOHBI CYIIECTBEHHO OTIMYAIOTCA aOCOIIOTHBIMUA OTMETKAMH 3€MHOM

MNOBEPXHOCTH, KPYTU3HOW CKJIOHOB U HEKOTOPBIMH IPYTHUMU NTapaMETPaMH.
['maBHBIM reomMopdosornyeckuMm M JaHAmAPTHHIM O0BEKTOM Ha TEPPUTOPUU CTOIMIIBI
ABJIAETCS JOoJIMHA peku MockBbl. OHa 3aHMMaeT JOCTaTOYHO OOIIMPHYIO YacTh
TEPPUTOPUH TOPOJA M IEPECEKAeT €ro C CeBepo-3amaja Ha Iro-BocToK. Bmecte ¢
JOJIMHaMU KPYMHBIX TpUTOKOB (pp. fAy3a, Cerynb, CXOOHS U JIp.) NOJUMHHBIA KOMIUIEKC
COCTaBIIIET OJHY TPETh BCEH ILIOMIAAN IrOPOIa.

JlomnHa WMEeT acMMMETPUYHOE CTPOEHUE, IpU 3TOM Teppachl Pa3BUTHI
IPEUMYIIECTBEHHO Ha JieBoM Oepery. Teppacel NpOJOJBHBIE aKKyMYJIATHBHBIE.
HanGonpmux 3Ha4eHMIA MUPUHA TOJTMHBI JOCTUTAET B FOTO-BOCTOYHOM YacTH TOPOJIa, TC
coctraBisieT 12 km. B penbede nonuHbl pekn MOCKBBI BBIAEISIOT: NOWMY (HU3KYIO U
BBICOKYIO) Y TPY HAJIIOMMEHHBIE aJUTFOBUAJIbHBIE TEPPACHI (IIEPBYIO, BTOPYIO U TPETHIO).

Panee moitmMa TsSHynachk MpPakTHUYECKH CIUIONIHOM IOJIOCOM BAOJIb BCEMl peku. B
HACTOSLIEE BPEMS B pE3yJIbTaT€ MHOTOUMCIICHHBIX H3MEHEHUI €CTECTBEHHOIO JaHAmadTa
noiiMa MOCKBBI-peKH JINOO 3aTOIUIEHA B OOJbILIEH CBOEH YacTU BCJIEICTBUE COOPYKEHUS
Kanana M. MOCKBBI U TIOJTHATUSI YPOBHS BOJIBI B PEKe, JIMOO CYIIECTBEHHO IMOJIChINTaHa U
ee MOBEPXHOCTh MOJHATA 10 YpOBHs nepBoil CepeOpssHOO0pCKOI HaAIOMEHHON Teppachl
(yuactku bonotno#t miomanu u JlyxHukoB, paiton FOxxHoro nopta u ap.). AGCOTIOTHBIE
OTMETKHM €€ MOBEPXHOCTH MOWMBI B €CTECTBEHHOM COCTOSIHUM COCTaBISIIOT 125-126 M.
[upuna noiimel kojebdierca oT 0,5 kM y moaMbiBaeMoro Oepera u o 1-2 KM BHYTpHU
W3JIyYUH. 3HAYNUTENIBHBIE YYAaCTKA NOMMBI HaxomsATcs B panoHax TymmumHo, Kppuiarckoe,
Hwxuane MueBnuku, JIyxxankn, Mapsuno, bpareeBo, Komomenckoe u n1p. Ona umeer nBa
YCTYIa — HU3KYIO U BBICOKYIO MOWMBI.

Huszkas noiiMa mnpakTU4YEeCKH BCA 3aTOIUIEHA MO peke MOCKBE M COXpaHUJIACH
dbparmentapno. Huzkas moiitma sicHO BblaenseTcss B TarapoBo, B My3ee-3allOBEIHHUKE
KomomeHckoe. B 0CHOBHOM OHa cOXpaHMJIach 1o npurokaM Mocksa-peku. Huskas noitma
PEryJSPHO 3aTOIISAETCS BO BPEMSI BECEHHHUX IOJIOBOAMIA.

[lepBas HammoitmenHass Teppaca (CepeOpstHOOOpckasi) B TpaHHUIAX Topoja

BCTpEYaeTcsl O4YeHb (GparMeHTapHO W B penbede Hauboyiee XOpOIIOo BHIPAKEHA B
CepeOpsiHoM Oopy 1 B HEOOJBIION YacTH 3aMOCKBOpeUbs. BbicoTa Teppackl Haj ype3oM
BoAbl cocraBisier 8-10 M. IloBepxHOCTH Teppackl pOBHAasT U XapaKTEpPU3YETCS
abcomoTHbIMU oTMeTKaMu 126-130 M. dparMeHT nepBoi HAANMOMMEHHON Teppachl MOKHO
BUJIETHh B MapuipyTe 1o BopoObEBbIM TopaM y AHJIPEEBCKOT0 MOCTA.
[TpaBblii 6eper MOCKBBI-pEKH Ha OTAENbHBIX OTPE3KAX PEKHM MMEET JIOBOJBHO KPYThIE
CKJIOHbl. Ha Takux ydacTkax CKJIOHBI MpOpe3aHbl MHOTOYMCIEHHBIMH OBparaMu u
npomonHaMu. [1og00HBIN 3pO3MOHHO-IEHYJAIMOHHBIA THUN pefibeda XapakTepeH s
npaBoro 0oprta peku MockBbl B paiionax Py6nesckoro mocce — ®@unu, BopobseBbix Top,
MockBopeubs U psJia APYTHUX MECT.

Bropas nagnoiimenHasi teppaca (MHEBHHMKOBCKasi) OOBIYHO JOBOJBHO XOPOIIO
BbIpaXkeHa B penbede. B uepTe roposa oHa mpociaexnBaeTcs MpakTUYECKH MO BCEH IIMHE
MockBbI-peku. Bropast HagnoiiMeHHast Teppaca UMeeT BBICOTY 15-22 M HaJl ype3oM BOJBI.
Ee noutu poBHas ropu3oHTalIbHAs (Yroj HAaKJIOHA HE MpeBbIaeT 1,5 rpaj.) u HelupoKas
MOBEPXHOCTh XapakTepusyeTrcs adcomoTHbiMu oTMmeTkamu 130-140 M. K mepsoi
HAJIMIOVMMEHHOM Teppace CITyCKaeTcsl MoJIOrTMM yCTynoM. [lo mommHam mpuTOKOB BTOpas
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HAJNOWMEHHAsT Teppaca NPEUMYIIECTBEHHO (UKCHPYETCS B BUIE YCTyla HMEIOIIEro
BbicOTy 8-10 M. B mpenenax MHEBHUKOBCKOM Teppackl HaxoaaTrcss HuxHue MHEBHUKH,
OombIas yacTh 3aMOoCcKBopeubsi, Haratuno u MapbuHo.

Tperbst HamgnoiimenHass teppaca (KpemnéBckas wuiam XoAbIHCKasi) SBISIETCS
HamOoJiee JIpeBHEW, caMoil BBICOKOM, 4YeTKO BbIpakeHa B penbede. OHa uMeer
HamOoJplIee pacnpocTpaHeHre. EE MOBEepXHOCTh NpeNCTaBisieT CO0O0M paBHUHHOE
IPOCTPAHCTBO C HE3HAUUTENbHBIMU KOJeOaHUSIMU BbICOT. [IpeBhillieHHE Teppachl Hal
ype3oM BOJbI Ha 3amaje Tepputropuu coctaBisier 30-35 M, a Ha BocTtoke — 38-40 M.
AOCOIOTHBIE OTMETKM MOBEPXHOCTH KOJeOmoTcs B uHTepBaiie 140-160 M. IloBepxHOCTB
Teppackl poBHAas, UMeeT ciadbIil ykioH (1,5-3 rpagycoB) B cTopoHy peku. Teppaca umeeT
LIMPHUHY 10 5 KM U B 4EpTE ropojia CONMpoBOKAAET MOCKBa-peKy Ha BCEM €€ MPOTSHKECHUU.
Ot mpuneraromux K HEH BomOpa3feinoB U Oonee HU3KUX Teppac XOIBIHCKas Teppaca
OT/EJIEHA MOJIOTUM YCTYTIOM.

[TomuMo nosmHbl pek MOCKBBI TPEThsl HAAIIOMMEHHAs Teppaca IMPOCIEKNUBACTCS B
MPUYCTHEBBIX YACTIX TAKUX €€ KPYHHBIX MPUTOKOB, Kak peku SAy3a, Cxoans, CeTyHb U
['opoans. BeicoTa HaamONMEHHOM Teppackl 3/1ech cocTaBisieT 20-25 m.

Ha Bcem mnporsokeHun TpeTbsi Teppaca LOKOJIbHAs, TO €CTh €€ aJUIFOBUAJIbHBIC
OTJIOKEHUSI TIOACTUIIAIOTCSA IPEBHUMU OTJI0KEHUSIMUA Ha YPOBHE BBIIIIE ype3a BOABI B PEKE.
JIpeBHUE OTIIOKEHHUSI MOXKHO BUJIETh B OOpTaxX JIOJIMHBI O] ajiTtoBreM B Heckyunowm cany
(MmapuipyT 1o BopoOwéBbiM Topam) B oBpare [Huiyma (mapuipyt no Kpeuiarckum
XOJIMaM).

CeBepo-3anmagHyr0 4YacTb Tropoja 3aHumaer Kpahd CMOJIeHCKO-MOCKOBCKOM
BO3BBILIEHHOCTH (MoOCKBOpeLKo-Sy3ckoe MexXIypeube). DTa BO3BBIIIEHHOCTh CO3/1aHa
JETHUKOM W YAaCTUYHO pa3MbITa pEeKaMH B TMocheayromme Thicsyenetuss OnHa
OpEeACTaBIIeT COOOM  aKKyMYJSITUBHO-OPO3UOHHYID  MOPEHO-(IIOBHOIIISIIIUAIBHYIO
paBHuHY. [loBepXHOCTH paBHUHBI MOJOTOBOJHUCTAsA. B ee mpenenax Ha (oHE MIOCKHUX
Y4aCTKOB, CJIOKCHHBIX  (DIIOBUOTISAIUATBHBIME ~ OTJIOKEHUSIMUA, C  a0COJIIOTHBIMU
orMeTkaMu 155-175 M, BBIAENAIOTCS TOJIOTHE MOPEHHBIE XOJMBI C a0COJIIOTHBIMU
otMmeTkamu 170-190 M. KpyTu3Ha CKJIIOHOB He TipeBbImIaeT 1,5 rpaaycos.

IOxHbple W OrO-3amajHble paliOHbl CTOJMIIBI PACHOJIOXKEHbl Ha TermnocTaHcKon
BO3BBIIIEHHOCTH, KOTOpas fABISETCA 4acThio MOoCKBOpenKo-OKCKOMl MOJOTOyBalMCTON
MOPEHHOM  JpPO3MOHHOM  paBHUHBI.  AOCONIOTHBIE  OTMETKH  TeIIOCTaHCKOM
BO3BBIIIEHHOCTH U3MEHSIOTCS B mipeAenax 175-255 m. K yyacTkam 3TOi BO3BBIIEHHOCTH
B paiioHax Témoro craHa W SIceHEBO MPUYpPOUYEHbI HAaMOOJIeEe BBHICOKHE a0OCOJIIOTHbBIE
OTMETKH TOBEPXHOCTH penbeda Ha Tepputopur Mockssl. [IpeBbilieHHe ee TOBEPXHOCTH
HaJa ype3oM Boabl B peke MockBe mocturaer 130 M. IToBepXHOCTh BO3BBIIIEHHOCTH
OCJIO)KHEHA TYCTOM CEThI0 OBparoB M OaJlOK, Ha CKJIOHAX KOTOPBIX HEPEAKO HMEIOTCS
OIUIBIBUHBI W OIOJI3HU MEJIKOTO 3aJI0KEeHUSA. [IOBEpXHOCTh BO3BBIIIEHHOCTH HWMEET
CTyNeHYaThIi xapaktep. HuwkHue cTyneHu nepekphIThl (PIFOBUOTIISAIIMATBHBIMUA U 03€PHO-
JIETHUKOBBIMU OTJIOKEHUSMU C OTJEJIbHBIMU JINH3AMU MOPEHBI B pa3pe3€ U MPEACTABIIAIOT
co0oli  (IIOBUOTIAIMATBHYIO pPaBHUHY, BBICOKAE CTYNEHU TIEPEKPHITHI MOpEHAMU
MOCKOBCKOTO U JIHEPOBCKOTO (JIOHCKOTO) JIEJHUKOB. MOIIHOCTh YETBEPTHUHBIX
OTJIO)KEHH HepaBHOMEpHa U u3MeHsaercs oT 2-3 m no 20-30 m. Ha ceBepo-3amajne
TerocTaHCKOM BO3BBILIEHHOCTH BBIACISIIOT TaTtapoBCKuE BBICOTHI WM Kpbuiarckue
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XONMBbI, Ha ceBepe — BopoOwEBel ropsl. B mpenenax TemnocTaHCKON BO3BBIILIEHHOCTH
Oepyr Hauano pexku Pamenka m OuakoBka. 31ech mporekaroT butia, UYepraHoBka u
['oponans.

BocrouHas d4acTe ropoja pacnosiok€Ha Ha OKpanHe Memepekoil O3€pHO-
JEIHUKOBOM  HU3MEHHOW  paBHUHE  (HU3MEHHOCTH), MpEJICTaBisOUNIe  coOoM
CPEIHEUETBEPTUYHYIO  3aHAPOBYKO paBHHHY. IIOBEpXHOCTP paBHMHBI  IUIOCKas,
HEPACWICHEHHAsl, UMEET OOIIMK YKJIOH Ha IOro-BOCTOK (C OTIEJIBHBIMU HEOONBIIMMU
MOJHITHAMH), €€ aOCONIOTHBIE OTMETKH JexaT B mpenenax 140-160 m. Dta obmacthb
XapaKTepU3yeTcss OTHOCUTEIBHO  OOJBIIONW  MOIIMHOCTHIO  BOAHO-JIEIHUKOBBIX U
AJTIOBUAJIBHBIX OTJIOKEHUN W HErNyOOKHMM 3alieTaHHeM TJIMH M U3BECTHAKOB KapOoHa.
OTHOCHTENIBHOE TPEBBIIICHUE HaJ ype3oM BoJbl B peke Mockse coctaBisieT 20-40 M.
Kpyrusna cknoHoB He mpesblmaer 1,5 rpagycoB. B mpenmenax 3TtoM TeppuTOpUH
pacIooKeHbI 03epa JIeTHUKOBOTO npoucxoxaenus (benoe, Ceetiioe u YépHoe).

[lepBoHayanbHbBII €CTECTBEHHBIN penabed TEeppUTOPUM MOCKBBI MPAKTUUYECKH
IIOBCEMECTHO CYIIECTBEHHO W3MEHEH IPaJOCTPOMTENBCTBOM. B Hacrosmee Bpems
3aKJIIOYEHO B TPYOBbl M 3aChIAHO CBBILIE COTHU HEOOJBUIMX PEK, PYYbEB, OBParoB U
0aJnok, AecAaTku crapul u 6070T, cBbie 700 nmpyaos. IloMumMo 3T0ro0, IpU CTPOUTENHCTBE
ropojia Mpor3BOIMINCH 3HAUUTEIbHbIE CPE3KH TPYHTOB, OBLIIM CPBITHI HEKOTOPHIE XOJIMBI.
B pesynbrare penbed MOCKBBI ObIJ1 3HAUUTENIBHO BBINOJIOKEH, @ HA OTAEIBHBIX Y4aCTKaxX
CYLIECTBEHHO YBEIMUYMIACh MOLIHOCTh TEXHOT€HHBIX OTiokeHuid. K umciy naumbosee
KPYHHBIX (DOPM HMCKYCCTBEHHOTO penibeda OTHOCATCA: KaHadl UM. MOCKBBI, XUMKHHCKOE
BOoJOXpaHwInile, rpedHoil kaHan B Kpbuiarckom, KapameleBckoe u XopomEBCKOe
cupsmieHus: MocCKBbI-pekd. O4eHb CYIIECTBEHHBIMU 3JIEMEHTaMH TaKoro penbeda B
rOpoJie SABJIIOTCS BBIEMKH W HACBIMM aBTOMOOWJIBHBIX M KEJIE3HBIX JAOPOT, JAPEHAXHBIX
KAaHaJOB U JIp.
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I - BepxHeBOmKCKask 03€pHO-JIEAHUKOBASI IJIOCKAsi HU3MEHHOCTh

IT - CmoneHcko-MOCKOBCKasi MOPEHHO-3PO3HOHHAS BO3BBIIIEHHOCTh
III - MockBoperko-OKckasi I0JIOrOYBAJIUCTasi 3PO3UOHHAS PABHUHA

IV - Memwepckas 03epHO-JIEIHUKOBAasE HU3MEHHAs! paBHUHA

V - 3apaiickas 5p0o3uOHHAs yBAIMCTO-0aI0YHAsI BO3BBIIIICHHAS! paBHUHA

Puc. 3. 'eomopdonornueckas cxema MocCKoBCKoM 00acTu
(B.M. Coxonosckuii, E.H. Mprmmernkas, 1964)
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B -noitmva

-nepeas HagnonmMeHHasi Teppaca
-BTOpas HaanoMMeHHasa Teppaca
-TPeTbA HaanoMMeHHaa Teppaca
-MOpEeHHasa paBHUHA
-doritoBrOrnAUMansHas paBH1Ha
~.| -onon3HeBble CKIOHbI

Puc. 4. I'eomopdonoruueckas cxema r. MOCKBBI
(B.H. Ocunog, O.I1. Mengenes u ap., 1997)
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Kpamxas ucmopus ceonocuueckoeo pazeumus meppumopuu 20pooa

MonHblii  KpUCTAUIMUEeCKUH  (QyHAAMEHT,  3ajJeraloluidé B OCHOBAaHHUHU
re0JIOTUYECKOTro paszpe3a MOCKOBCKOTO CTOJIMYHOTO pervoHa (puc. 5), chopmuponaics
okosio 1,6 mupa. ner Hazaa. B HawanbHbl nepuoa GOpMHUPOBAHUS KPUCTALIUYECKOTO
dbynnamenTa miaThopMbl KoJieOaHUSI 3€MHOM KOPBI COMPOBOXKIAIUCH Pa3iOMaMH, IO
KOTOPBIM U3 3€MHBIX HEJIP W3JIMBAJIUCH TOTOKH BYJKAHUYECKOU JIABBI.

Ha npotsbkenun nocneaaux 550 MIIH. JIeT, 0XBaThIBAIOIIMX ATaN IIATHOPMEHHOTO
Pa3BUTUSL TEPPUTOPHUH, BCIEACTBUE SHAOTCHHBIX MPOLIECCOB B 3€MHOM KOPE MPOUCXOIUIIN
HEOJHOKpATHBIE €€ MOJHATUS U omycKaHus. Tepputopusi MOCKBBI B pe3yibTaTe TAKUX
MOJHATUN 36MHOW KOPBI MEPHUOJIMYECKH OKa3bIBaJACh YACThIO KOHTHHEHTA, HA KOTOPOM
AKTUBHO MPOUCXOJIUIIN MPOLECCHl BOJHOM 3PO3UM M BBIBETPUBAHUSA TOpPHBIX mopo. [Ipu
MOTPYKCHHUSIX 36MHOM KOpBI OyAyIias TEPPUTOPHS TOpoJia MEePUOIUYECKH CTaHOBHIIACH
JTHOM MOPCKOTO OacceilHa W B HEM MPOUCXOJUIIO MHTCHCHUBHOE HAKOIUJICHUE OCaJOYHBIX
nopoJl (MOIIHBIX TOJIL HM3BECTHSKOB, JIOJIOMHUTOB, MEpreyeil, MeCYaHUKOB, AJIEBPUTOB,
TJIMH U TIECKOB).

Oxkono 80 muH. jeT Ha3aja (Ha4yauo MO3JHEMEIOBOW SIMOXU) MOCIETHUN MOPCKOM
OacceiiH ocTaBWII MpeJeibl eBpONEHCKON YacTu COBpEeMEHHOM Poccuu, MOCKONIBKY 371€Ch
3eMHasi KOpa HCIbITalla o0llee KpymHOoe NOoJIHATHE. B pe3yibrare 3TOro B pEeruoHe
YCTAaHOBWJICSI ~KOHTHUHEHTAJIBHBIM  peXuM U cPOpMHpOBajCs  maneopeinbed ¢
XapaKTEPHBIMU TIIYOOKHMMU PEUYHBIMU JTOJIMHAMU (TTaJIEOA0TUHAMHU ).

UeTBepTUUHBIA TEPUOJ OXAPAKTEPU30BAJIICA HEOJHOKPATHOM CMEHOW TEIUIOr0 U
XOJOJHOrO KiauMara. B pesynprate MNpOUCXOIMBIIMX IMOXOJOJAHUA TEPPUTOPUS
MOCKOBCKOT0 CTOIUYHOTIO PETMOHA TPUIKIbI MOKPBIBAIACH MOIIHBIMU JIeAHUKaMu. OKOJI0
MOJYMUJIJIMOHA JIET Ha3aJl B CEBEPHOM YacTh EBpONbl HACTYyNUIIO 3HAYUTEIIBHOE
noxojioganue. OHO CMOCOOCTBOBAJIO  HAKOIUICHWIO  OOJIBIIMX Macc JbJa Ha
CkanaunaBckoM U Konbckom momyoctpoBax. OTTyaa 3TH Macchl JibJa JIBUTAINCH Ha
obmmpHyo Pycckyto paBHuny (MHaue nMeHyeMmyto kak Bocrouno-EBponeiickyo). Camoe
JpEeBHEE OJICICHEHUE NOCTUTIIO AoiMuHBI peku Oka (okckoe oineneHenue). OHO ObLIO
HEMPOAOJKUTEIbHBIM U CMEHUJIOCh MEPUOJOM MOTEIUICHUS. MEXKIETHUKOBBE TOXKE
MPOJTMIIOCH HEJIOJITO U 32 HUM TOCIIEIOBAIO TOpa3ao 0oJjiee 3HAUUTEIBHOE OJICCHEHHE,
Ipyd KOTOPOM TOJIIMHA JIEIHHUKOBOIO IMOKpoBa Jocturaina 4 KM. OTOT JIEIHHUK
pacmpocTpaHuiCs Aalieko Ha [Or 1o JpeBHUM nonuHam JlHempa u JloHa (moHCKoe
oJiefiecHeHre). 3aTeM JIEMHUK OTCTYMHJI g0 MOCKOBCKOW BO3BbIIIIEHHOCTH. [Ipn HOBOM
Oosiee crmaboMm HactyrieHun JienHuk goctur Kamyrm u  Ilomonbcka (MOCKOBCKOE
oneneHenue). Ilocme ceOss Bce ATH OJIEACHEHUS OCTABUJIM KOMIUIEKC JICAHUKOBBIX
OTJIOKEHHUM,  BKJIIOYAIOIIUNA  JIGMHUKOBBIE  OTJIOKEHHUS  (MOpPEHBI), a  TaKxke
(bIIOBUOTIISIIMATBHBIE U 03€PHO-JICTHUKOBBIE OTJIOKEHUS.

Texmonuueckue ycioeus

Texronndeckue ycnoBusi MOCKBBI 00YCIIOBIIEHBI €€ HAXOXKIACHUEM B IIEHTPAIbHOM
gactu Pycckoit mmatdopmbel, mpeacTaBisiomeid co0oil B CTPYKType 3EMHOM KOpPBI
TPOMAJHYI0 CTAaOWJIBHYIO IUTUTY, (DYHIaMEHT KOTOPOW CJIOK€H MarMaTU4eCKUMH U
MeTaMOp(pUIECKUMHU TopogaMu. Ha HUX JIEKUT 4eXO0JT 0CaJOYHBIX MOPOJ MOUTHCTHIO OT
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1,2 km g0 2,8 kM. [loBepxHOCTh (pyHAaMEHTa UMEET CIIOXKHBIN penbed ropHoro tuma. o
o0Opa3oBaHMs 0CaOYHOT0 yexya Ha MecTe MOCKBBI ObLIIM TOPBI C IEPENAZA0M BBICOT OoJiee
1 kM. Yexonm o0caJouyHBIX OCAJ0YHBIX TOPHBIX MOPOJ CIIOXKEH JIUTHUPUIMPOBAHHBIMH,
IPEUMYIIECTBEHHO MOPCKMMH OTJIOKEHUSIMHU pU(ercKoro, BEHICKOro, KeMOpPHUICKOTO,
JEBOHCKOI'0, KAMEHHOYT'OJIbHOTO, FOPCKOI'0,MEJIOBOTO U IEPEKPHIT KOHTUHEHTAIBHBIMU
HENMUTU(DULIMPOBAHHBIMH OCaJKaMHU Y€TBEPTHUUHOTO Bo3pacTa (puc. 5).

TexkroHnYecKkne YCIOBUS XapaKTEpU3YIOTCS HAJM4YMEM YETKO BBIPAXKEHHOIO
OJIOUHOTO CTPOEHUS 3€MHOW KOpbI B MpejAesax Bcel tepputopuu ropoxaa. Ilpu stom
NPaKTUYECKH B NpelesaXx BCEX aJMUHHUCTPATUBHBIX OKPYTOB IPOCIEKUBAIOTCS 30HBI
pa3HbIX 3HAKOB HEOTEKTOHUYECKUX ABMKEHUN (IMOJHATHS W ONYCKaHWA), pa3/ielICHHbIE
TIIyOMHHBIMH pa3ioMaMH B (yHIaMeHTe. 30HBI OMyCKaHUsI MPUYPOUYCHBI, B OCHOBHOM, K
nonuHaMm pek MockBel U Sly3bl. B mpenenax ropoaa BBLAETSAIOTCS CTPYKTYPOOOpa3yIomne
JUHEAMEHThl  (pa3ioMbl) W TE€OJUHAMUYECKH AaKTUBHBIE 30HBI C IOBBIIICHHOU
1e(OpMaTUBHOCTBIO 3€MHOW KOpPBbI, TPEUIMHOBATOCTbIO M IMPOHULIAEMOCTHbIO KOPEHHBIX
IIOpOJ, OIpPEACISIIONIME AKTUBHOCTh 3K30I€HHBIX TEOJIOTHYECKUX IPOLECCOB U
I€0PKOJIOTUYECKYI0 ONAcHOCTh MPUYPOUEHHBIX K HUM Teppuropuil. OcoOEHHOCTH
TEKTOHUYECKHX YCIOBUN TEPPUTOPUH MOCKBBI MMEIOT 3HAYEHHE JUISI CTPOMUTENBCTBA
NOJI3EMHBIX COOPY)KEHUH TIJIyOOKOrO 3aJIOKEHHs, a TaKK€ YHHUKaJIbHBIX 3JaHUN U
COOPY)KEHHM WM COOPYKEHMM C BBICOKOUYBCTBUTEIBHBIM K HE3HAYMTEJIbHBIM
nedopMaimsaM 000pyI0BaHUEM.
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Puc. 5. Cxematnueckuii reonorudeckuii papes no aunuu p. Oxa — Mocksa — p. Jlyona
(coctaBuiu B.M. CokonoBckuii, E.H. Mermernikas, 1964)
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T eonocuueckoe cmpoenue

OO61iee mpeaCcTaBIeHUE O TEOJOTUYECKUX 00pa30BaHUAX, PA3BUTHIX HA TEPPUTOPUU
ropojia MOCKBBI, J1aeT CBOJHBIN cTpaturpaduyeckuii paspes, NpUBEACHHBIA Ha puc. 6 U
re0JIOTUYECKUE KapThl, IPUBEJACHHBIC Ha puc. 7 U 8. B m1aHHOM mocoOuu MCHOIb30BaHbI
cTpaturpaduyeckue MoJpa3JeieHusl, MPUHAThIE MPU COCTaBIECHUU [ OCyTapCTBEHHBIX
reoJIorndeckux kKapt MockoBckod cepun JguctoB M 1:200 000 (1997 r.) w
["eonmoruueckoro arnaca Mocksel M 1:10 000 (2010 1.).

Biugaue ropojia, ero Ha3eMHBIX M MOJ3EMHBIX COOPYKEHHIl Ha I€0JIOTHYECKYIO
cpeny ObICTpo yOBIBaeT ¢ Tiyounon. OHO, B Mpeenax 3aCTPOUKH, IIOBCEMECTHO aKTHBHO
710 TITyOUHBI OKOJIO 3-5 M, Ha YYacTKaX BBICOTHOI'O CTPOUTEIBCTBA 0 TITyOHHBI 0K0J10 30-
50Mm. B paiioHe MOJA3EMHBIX COOPYKEHUH U B CBSI3M C BOJOOTOOPOM H3 TIIYOOKHX
BOJOHOCHBIX TOPH30HTOB BIUSHUE ropoja pacupoctpansercs m0 rryounsr 200-300m ot
MOBEPXHOCTH 3eMJid. Huxke jiexxaT ropHbie MOPOJbI MOKAa HE 3aTPOHYTHIE TEXHOTCHHBIM
BO3JIelicTBHEM. YHacTh T€O0JOTMYECKOrO pa3pes3a, Ha KOTOPYH) BIMSET TOPOA, B CBOKO
odepellb BIUSET Ha €ro coopykeHus. Huke Mbl OCTAHOBUMCSI HA PAaCCMOTPEHHUH TOJIBKO
BEPXHEN Y4acTU Ie0JOTHYECKOr0 pa3pesa, BICYEHHON BO B3aUMOIEHCTBUE C TOPOJOM.

Ha teppuropun ropoga MOCKBBI B NIpeAeiiax peajbHOW 30HBI B3aUMOACHCTBHS
3IaHUM U COOPYKEHUM C T€OJIOTHYECKOM cpefioil Hanbosiee TPEeBHUMU SIBIISIFOTCS TIOPO/IbI
KaMEHHOYTOJIBHOTO Bo3pacta. Ha »93TOl TeppuTOpUM KaMEHHOYTOJIbHAs CHCTEMa
MPEACTaBICHA BCEMU TPEMS OTAECIAMU.

[TockonbKy MOpOABI HIKHETO OTHENa 3aJeraloT Ha OOJbIIMX TIIyOMHax, Te
MPAKTUYECKU HE UCTIBITHIBAIOT BIUSHUS TOPOJa HUKE OHHM HE paCCMATPUBAIOTCS.
OTOXEHUsT CPEAHEro OThera KaMEHHOYTOJIbHOW CHUCTEMBI Pa3BUTHI B Npelenax BceH
teppuropun  MockBel. Ilpu 3TOM cpeaHuld OTAEN KAMEHHOYTOJBHOW CHCTEMBI
IPEACTaBIEH MOCKOBCKHUM sipycoM (C2m), B cocTaBe KOTOPOTO CHU3Y BBEPX BBLACIISIOTCS
CJIEYIOLME CBUTHI: BEpercKasl, KalllupcKas, MoJo0JIbcKasi 1 MAYKOBCKas. Bepelickas cButa
Ha pa3pe3e 7 HE MOKa3aHa, Kak TIyOoko3aierarolias. Belmenexaiime MMEOT HOMepa
cooTBeTCcTBEHHO 19, 18 1 17.

Bepelickas cBuTa 3ameraer Ha pa3MbITOM MOBEPXHOCTH HUKHEKAMEHHOYTOJIbHBIX
OoTIOXKEeHUU. [lopoabl BEPEUCKOM CBUTHI MPEACTABICHB KPACHOLBETHBIMU IIECKaAMH,
OCNbIMU  U3BECTHSKAMH, KUPIUYHO-KPACHBIMU TJIMHaMH. MOIIHOCTh  OTJIOXKEHUU
BEPEICKOMN CBUTHI COCTABIIIET OKOJIO 12-14 M.

Kammpckas cButa 3aneraer co crpaTurpaduueckuMm HECOTJIacHeM Ha IMOopojax
BEPEUCKON CBUTHI. JTa CBUTA MPEJICTABICHA PUTMUYHO YEPEIYIOUIMMHUCST KapOOHATHBIMU
MOpOJIaMH, MPEUMYIIIECTBEHHO M3BECTHSKAMHU OCJIBIMU U CBETJIO-CEPhIMHU, OPraHOTEHHO-
JNETPUTOBBIMHU, TIPOCJIOSAMH TJHUHHUCTBIMM, a TakKXKe JOJIOMUTaMH HEPaBHOMEPHO
TJIMHUCTBIMU, YaCTO OKPEMHEHHBIMU. MOITHOCTh KallIMPCKON CBUTHI COCTABISAET 55-60 M.

[logonbckast cBUTa 3ajeraeT Ha OTJOKEHUAX KaIIMPCKOW CBUTHI, B Ipenaenax
ropojia XapakTepU3yeTcsl MOBCEMECTHBIM PACHPOCTPAHEHUEM M UMEET CJEAbl pa3MbIBa.
[Toponbl  MOMOABCKOTO  TOPU30HTA  MPEJCTABICHBI PUTMUYHO  YEPEAYIOUIUMHUCS
W3BECTHSIKAMHU U JoJoMuTaMu. [1of0bcKkue U3BECTHAKM OPraHOT€HHBIE U OPraHOTE€HHO-
00JIOMOYHBIE, HUMEIOT TOHKOCIOHCTOE CTpoeHue. JloJOMUTHI NPEUMYIIECTBEHHO
MENIKO3EpHUCThIE. MakcumanbHas  MOIIHOCTh  CBUTHI  jgocturaetr 41 M, a
IPEUMYILECTBEHHAS] MOIIHOCTh COCTaBIAeT 32-35 M.
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MsukoBCKasi CBUTa B TOPOJCKHX I'PAHUIIAX UMEET MOBCEMECTHOE PACHPOCTPAHEHUE
M 3ajeraer CorjlaCHO Ha OTJOXEHMUSX TMOJ0JIbCKONM CBUTHL. (OHaA OTIMYaeTCs
npeobialaHieM JCTPUTOBBIX H3BECTHSIKOB C OPraHOTEHHBIMHU MPOCTOSMH, a TaKXKe
HAJIMYUEM JIOJJOMUTOB W MEprejied, Wrparolidx M[NOJAYUHEHHYIO poiib. M3BECTHSIKH
MSYKOBCKOM CBHUTBHI O€JIbiIe M CBETJIO-CEpPhI€, IIOPUCThIE MECTaMHU BBIBETPEIbIC,
KaBEPHO3HBIC C KapCTOBBIMHU TMOJIOCTSIMH, HEPEIKO JIOJOMUTH3UPOBAHHBIC. J[OJIOMUTHI
CBETJIO-CEPBIC, CEPhIC U KEJITOBATO-CEPhIC, MHOTIA OKPEMHEHHbIE. MOIIIHOCTh CBUTHI HE
BBIJIEp)KaHA W U3MeHseTca B npeaenax oT 20 go 25 M. M3BECTHAKH M JTOJOMUTHI
CpeAHEKAaMEHHOYTOJIBLHOIO BO3pacTa B OOJBIIMHCTBE CIy4aeB CUJIBHO TPEUIMHOBATHI U
3aKapCTOBAHBI (B HUX OTMEUAETCS HAIMYKUE KABEPH U MOJOCTEN ).

OTnoxxeHuss BEpPXHEro OTlella KaMEHHOYTOJIbHOM CHUCTEMBbI TPEACTaBICHBI
nopoaamu kKacumoBckoro sipyca (C2k), pasBUTOro Ha ceBepe M B LIEHTPE TEPPUTOPUU
ropoga MockBel. B ero cocraBe CHHM3y BBEpPX II0 JIMTOJIOTMYECKHUM INpPHU3HAKaAM
BBIICJISIFOTCS] TPU CBUTHI: KPEBIKUHCKASL, XAMOBHUYECKAsA U IOPOTOMUIIOBCKASI.

Kpessikunckass cButa (16) mpencraBiieHa B TpaHHUIAX PACHPOCTPAHEHHUS spyca
JIByMsl TIOJICBUTAMH: HM)KHEW — CYBOPOBCKOM M BEpXHEW — BOCKpeceHCKol. CyBOpOBCKas
MOJICBATA CJIOKEHA NPEUMYIIECTBEHHO HW3BECTHSAKAMHU C IIOJYAHEHHBIMHU IPOCIOSIMHU
JIOJIOMHUTOB, a Tak)Ke MepressiMu. M3BeCTHAKH CBETIO-Cephie U Oelible MEIKOACTPUTOBBIC,
MUKPO3EPHUCTBIC KaBEPHO3HbIC. MOITHOCTh CYBOPOBCKOM MOJICBUTHI U3MEHSETCS OT 6 110
12 M. BockpeceHckasi OACBUTA CJIOKEHA MEPECIaNBAIOIIMMUCS TJIMHAMU, MEPIreisiMU C
MMOJYMHEHHBIMHA TPOCJIOSIMA OPTaHOTECHHBIX M3BECTHSKOB M TJIMHUCTBIX JIOJJOMHUTOB.
['MuHBI TIECTPOUBETHBIE, B OCHOBHOM KHPIUYHO-KPACHBIE, TOHKOCJIOWCTHIE, IJIOTHBIE,
HEPAaBHOMEPHO IeCUaHUCThIe. MOITHOCTh BOCKPECEHCKOW MOJCBUTHI KOJIEOIETCs OT 7 10
10 M. OO011ast MOIIIHOCTh KPEBAKUHCKOM CBUTHI U3MeHsieTcst oT 13 10 20 M.

XamoBHHUYecKasi cBuTa (15) 3ameraer corjacHO Ha OTJOXEHUSX KPEBSIKUHCKOMN
CBUTBI, UMEET MNPEUMYIIECCTBEHHOE PACIPOCTPAHCHUE B CEBEPHOU YACTHU TEPPUTOPHUU
ropoga MockBbel. B cocTaBe XaMOBHHUYECKOW CBHUTHI BBIJCISIOTCS HUXKHSS KapOOHaTHas
paTMUPOBCKAsi M BEPXHss TJIMHHUCTas HEBEPOBCKas IMOJICBUTHI. PaTMHUpOBCKas IMOJCBUTA
CJIO’)K€HA M3BECTHSKAMM CBETJIO-CEPOro IBETA, MEJIKO- U TOHKO3EPHUCTHIMU. MOIIHOCTH
paTMHpPOBCKOM MOACBUTHI cocTaBisieT S5-12 M. HeBepoBckass NOACBUTA CIIOXKEHA
MECTPOLUBETHBIMUA TJIMHUCTO-MEPTEIUCTHIMHA  OTJIOKECHUSIMUA C TOHKHMHU MPOCIOSAMU
OPraHOT€HHBIX U3BECTHSAKOB. Mepresu MmIoTHbIE, MPEUMYIIIECTBEHHO T0JIOMUTOBBIE, PEXKE
KapOOHATHBIC, TOPU3OHTAIBHO CIOUCTHIC. [ JTMHBI KapOOHATHBIC, TUIOTHBIC, CIOUCTHIC,
MPOCJIOSAMHU  aJIEBPUTUCTBIC, CJ1a00 CIIOAUCThIE. MOITHOCTh HEBEPOBCKOW TMOJACBUTHI
cocrasirszeT 6-11 M. OO01Iast MOITHOCTH XaMOBHUYECKOUN CBUTHI U3MeHseTcs OT 12 1o 18 M.

JloporomusioBckas cButa (14) pacnpocTpaHeHa B LIEHTPAJIbHONW U CEBEPHOM YaCTsIX
Tepputopun ropoga Mocksbl. [lo auTOIOrMUYECKOMY COCTaBY IOPOTOMHUIIOBCKAsl CBUTA,
0JIM3Ka K XaMOBHUYECKOW, HO OTJIMYACTCS MEHBIIUM COACPKAHUEM TJIMHUCTBIX TMOPOI.
CBuTa JeIUTCS HA JBE MOJCBUTHL: HWKHIOIO — TMEPXYPOBCKYI0O M BEPXHIOIO —
MelepuHCKyto. [lepXypoBckass TOACBUTA CIIOKE€HA PUTMHUYHO YEPEIYyIOLIUMHUCS
W3BECTHSKAMM W JOJOMHUTaMHu. M3BECTHSKM  CBETIIO-CEphIC, 3€JICHOBATO-CEphIE,
JIOJIOMUTU3UPOBAHHBIE, MEJIKO- W MHUKPO3EPHUCTHIE, MECTaMU OPraHO-ICTPUTOBBIE.
JlomoMUTBl cepble W 3€JIEHOBATO-CEpPbIe, HM3BECTKOBUCTHIC, TJIMHUCTHIC, TUJIOTHBIE.
MomHOCTh NMEPXYPOBCKOM MOACBUTHI 5-7 M. MemepruHckas MoJacBUTa NPEACTaBICHA B
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OCHOBHOM [€pECIauBaHUEM TIJIMH, MeEprejed, HW3BECTHSAKOB M JIOJOMHTOB. [JHMHBI
MECTPOLIBETHbIE TEMHO-BUIIHEBBIE, KPACHO-OYpbl€, TOHKOCIOUCTHIE, TUIOTHBIE. Meprenu
BUIIIHEBO-KPACHBIE, JIMJIOBBIE U 3€JIEHOBATO-CEPBIE, B OCHOBHOM JI0JIOMUTOBBIE, IJIOTHEIE,
ciaoucTele.  M3BECTHSKM  CBETJIO-CEphIE,  JTOJOMUTHU3UPOBAHHBIE,  HEPAaBHOMEPHO
TJIMHUCTBIE, MEJIKONOPUCThIE. J{OMOMUTBI TIMHUCTBIE. MONIHOCTP MEIIEPUHCKOU
MMOJICBUTHI U3MeHsAeTcst oT 7 1o 11 m.

Sy3ckas cBUTa pacpOCTpaHEHA Ha CEBEPE, CEBEPO-BOCTOKE U B LICHTPAIIbHON YacTU
TEPPUTOPUU TOpoAa MOCKBBL. DTH OTIOXKEHUS 0Oe3 CIeJOB IepephiBa 3alleraloT Ha
JOPOTOMHUJIOBCKOM CBUTE. B Sy3CKOW CBHUTE BBIJEISIIOTCA ABE TMOJCBHUTBI: HWXKHSSA —
M3MAMJIOBCKass W BEPXHSAS — TPOIIKOBCKAs. M3MailloBCKas MOJACBUATA NPEACTABIICHA
U3BECTHSKAMH MHUKPO- U TOHKO3EPHUCTHIMU M JOJOMHUTAMH TJIUHUCTBIMH, IUIOTHBIMH,
MEJKO3EPHUCTBIMH, MECTAMH KaBEPHO3HBIMH, IPOCIOSMU OKPEMHEHHBIMHM, WHOIA
pa3pylIEHHBIMA A0 JOJIOMHUTOBOM MYKH. MOIIHOCTh HM3MAaMIOBCKOM CBUTHI 5,5-7,0 M.
TpomkoBckass NOJACBUTA HMMEET KpalHE OIpPaHWYEHHOE paclpocTpaHeHHe. B cocrtase
HOJICBUTHI MPeoOaat0T TIMHBl U MEPrejlu ¢ MOAYMHEHHBIMU IMPOCIOSIMHU JI0JIOMHUTOB.
['muHbl  BUIIHEBO-Oypble, HMHOI/A KpacHble, cJlab0 KapOOHATHbIE, HEPABHOMEPHO
aJICBpUTHUCTBIE, CIIOUCTBbIE. Meprenu KpacHble, pxaBo-Oypble, JJA0JIOMUTOBBIE WM
U3BECTKOBUCTBIE, IUIOTHBIE, CIIOMCTBIE C TPOCIOMKAMU  aQJEBPUTOB, MOIIHOCTH
TPOLIKOBCKOM moacBuThl 1,5-4 M. Ha cBoiHOM paspese siy3ckasi oJCBUTa HE U300pakeHa
BBUJTY €€ JIOKQJIBHOT'O PACTIPOCTPAHEHMS U MAJIOM MOITHOCTH TEXHUYECKU HEOTOOpa3uMOit
Ha paspese.

Pa3pe3 kaMeHHOYTONIBHBIX OTJIOKEHUN HA CTAPOU TEPPUTOPUHN I'OPOJIA 3aBEPIIACTCS
[>KenbCKUM SIpycOM, OT KOTOPOI'O COXPAHWIIUCH TOJIBKO Ha CEBEPE IOPOJa CaMble HUKHUE
CJIOU, MPEACTaBICHHbIE TITUHAMHU C MPOCIOSIMH TECKOB, W3BECTHSAKAMH, JOJOMHUTaAMHU U
mepreiasimd. CymmapHasi MOIIHOCTh WX He mpeBblmaer 20 M. Ha Oounbmieit yactu
TOPOJICKOM TEPPUTOPUM KAMEHHOYTOJIbHBIE OTJIOXKEHUS TMEePEeKPBIBAIOTCS IMOPOJIaMU
M€30305 U JIUIIb Ha OTAENbHBIX YYACTKAX — YETBEPTUYHBIMH OTJIOKEHUSAMH.

Han xaMeHHOYTONBHOM TOMIIEeH cO cTpaTUrpaduueckuM HECOTIacheM 3ajieraroT
OTJIOKEHUSI IOPCKOTO BO3pacTa (B OCHOBHOM BEPXHEIOPCKHE) U, BbIIIE, HUKHEMEIOBOTO
BO3pacTa.

Opckas cuctema Ha JaHHOM TEPPUTOPUM MpeacTaBieHa OalOCKUM, OaTCKUM U
KEJUIOBEHCKUM  sipycaMu  CpEOHEero  OT/AeNa,  KEJUIOBEWCKHM,  OKC(HOPICKUM,
KHMMMEPHJDKCKUM U TUTOHCKHUM SIpyCaMH BEPXHETO OTIEa.

Haubonee  apeBHUMH  IOPCKMMH  OTJOXKEHHMSIMH,  COXPAHMBIIMMHUCS  Ha
OTPaHUYEHHBIX YYaCTKaX TOPOJCKON TEPPUTOPHH, B OCHOBHOM B KapCTOBBIX 3alaJInHAX
JIpeBHEro pelsibeda, SBIAIOTCS OTIOXKEHHsSI 0allOCKOro sipyca Ha KOTOpbIX 0e3 mepepbiBa
Jexar oTioxkeHus Oarckoro sipyca (J2bt-b). OHu mnpencrTaBieHbl NPEUMYIIECTBEHHO
[JIMHAMHU 3€JIEHO-CEPbIMU KUPHBIMU, IJIOTHBIMU, C €AMHUYHBIMUA TOHKUMHU JIMH3AMHU T1€CKa
U YTJIMCTBIMU OTIE€YaTKaMU PAacTEHUM, B HIDKHEHW 4acTH ¢ mieOHEM KapOOHATHBIX MOPOA U
KpeMHs. B BexHEell 4acTh NpPHCYTCTBYIOT DPEUYHBIE IECKH, KBALEBBIE PAa3HO3EPHUCTHIC
ceporo M TEMHO-ceporo nperta. OTIIOKEHHE OCAJKOB MPOU30LIIO0 B KOHTHHEHTAJIHBIX
ycloBusiX. Matepuanom s ocaakoB Oailoca-6aTta mOCTY>KUIM TPOAYKTHl BIBETPUBAHUS
nopoJi KAaMEHHOYTOJBHOTO BoO3pacTta. KOMIUIEKC KOHTHHEHTAJIBHBIX OTJIOKEHH,
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3aJIeTal0NIMil B OCHOBAaHWUM IOpPbI, MOJYYWJI Ha3BaHUWE Mellepckoro ropusonrta (12).
MOIIHOCTE €ro JocTUraeT 29 m.

OTtnoxenus kemnoBerickoro sipyca (J3k) oOpazytor enatmMuHckuil Topu3oHT (11).
OHu npeacTaBiieHbl MepecianBaHUEM TIMHUCTHIX MECKOB CEPOro U KOPUUHEBOTO 1IBETA C
QIeBpUTAMH U TJIMHAMU YEPHBIMU >KHUPHBIMU C YIJIMCTHIMU BKIIIOUCHHSIMHU, a TaKkKe
JIEBPUTAMH TE€CUAHO-TIMHUCTHIMU TEMHO-CEPBIMH, OypOBaTO-CEPHIMU. DTO MPUOPEKHO
MOpPCKHE OTJIOXKEHHUs, c(OopMUpOBaBIIMECS TMPU HACTYIUICHMH IOPCKOTO MOpsi Ha
TEPPUTOPHIO HBIHE 3aHMMaeMyt0 MOCKBOI B Hauajie KeJJIOBEICKOro BpeMeHru. MOIIHOCTh
€JIATMUHCKOTO TOpU30HTa focturaer 20 m.

Brimie 1o paspesy 3aieraeT MOIIHBIM JINTOJIOTO-CTPAaTUTPAUUECKUN KOMILJIEKC
rmHucToro cocraBa (10 m 9), oOpa3oBaBlIMiicE B MOPCKMX YCIOBUAX B TEUEHUE
KEJIOBEHCKOT0, OKC(HOPIACKOTO M KUMMEpUIKCKOro BekoB (J3km-k). Mope k sTomy
BPEMEHHU 3aHSIO BCIO pAacCMAaTPUBAEMYIO TeppHUTOpHIO. [IoTOMy OTIIOXKEHHS KOMILIEKca
pacnpocTpaHeHbl ITOBCEMECTHO, TOYHEE TaM, IZI€ OHM HE PA3MBITBl B UYETBEPTUYHOM
nepuoze. Tomnma ciiokeHa TIIMHAMU CEPbIMHU, TEMHO-CEPBIMH, YEPHBIMU aJI€BPUTUCTHIMU,
MPEUMYIIECTBEHHO TYTOIJIACTUYHBIMU, CIIOAUCTBIMHU, C OCTaTkaMu ¢ayHbl. B HikHen
YacTW TOJIIM 3ajeraeT MNpoHCckuil ropu3zoHT (10), cymecTBeHHO KapOOHATHBIH,
COZIEpKAIMM MEpreiu, MEeCKW U MECYAaHUKH HapsAly C INIMHaAMU. B 1enom Ha3BaHHBIM
IJIMHACTBIA  KOMIUJIEKC WIPAaeT pojib PETMOHAIBHOIO  BOJOYIIOPA, OTAEISIOLIETO
O€3HANOpHbIE TOPU3OHTHI MEJOBBIX M YETBEPTUYHBIX OTJIOKEHUNW OT HAMOPHBIX
TOPU30HTOB KaMEHHOYTOJIbHBIX OTJIOXKEHUH. BeNnnko M ero MHKEHEPHO-Te0JIOrHYeCcKOe
3HAYEHHE, TaK KaK OH HEPEJAKO CTAHOBUTCS OCHOBAHHMEM KaIlUTaJbHBIX HA3EMHBIX
COOPY)KEHM U Cpelod TOJA3EMHBIX CcoopykeHuid. Jlerko pa3pabaThiBacMBbIii,
3AIUIIAIONUMNA COOPYKEHHUE OT TMOA3EMHBIX BOJ, JOCTAaTOYHO MOIIHBIM, YTOOBI B HEM
pPa3MECTUTbh KpPYIIHBIE CCOPYKE€HHUS OH YIOOoOeH Uisi TOA3€MHOIO0 W HAa3eMHOIO
CTPOUTENBCTBA, XOTS MPOYHOCTHBIE M Ne(POPMALMOHHBIE XAPAaKTEPUCTUKH, CIAraroIInX
€ro IOopoJ HECMOTpPS Ha UX JPEBHOCTb HE BBICOKA. MOIIHOCTh OTJIOKEHUHN
KUMMEPUJIKCKOTO U OKCc(opackoro sipycoB coctasisieT 10-30 m.

OTnoxeHnus TUTOHCKOTO sipyca (8, J3tt) mpemcraBiieHbl TeCKaMH KBapIeBO-
INIAYKOHUTOBBIMHU,  TJIMHUCTBIMU  3€JIEHOBATO-YEPHBIMH,  MEIKO3EPHUCTHIMU  C
KOHKpenusiMu (pocPOpUTOB, TIAUHUCTHIMU AJIEBPUTAMH TEMHO-CEPHIMH M YEPHBIMU C
3eJIEHOBAThIM OTTEHKOM, CUJIbHO citoaucTbie. [lecku obnagatoT HEOIaronpusTHBIMU IS
CTPOUTEIBCTBA CBOMCTBAMH, B YACTHOCTH, TUKCOTPOIHBI U NOJBEPKEHBI IIBIBYHHOCTH.
MoOnIHOCTB OTJIOKEHNU TUTOHCKOTO sIpyca JOCTUraeT 13 m.

MernoBas cuctema B Mpefenax ropoia CloXKeHa MPEeUMYIIECTBEHHO NECYaHbIMU U
QJICBPUTOBBIMU OTJIOKEHUSMM, OHA TPEJCTaBlIEHa HIKHUM W BEPXHUM OTJIEJIaMHu.
MenoBbie OTJIOXKEHUSI COXpaHWIMCh B MoOCKBe Ha Bojaopasienax, HauOoyiee MOJHO B
I0)KHOM yacTu ropoja B paiionax Temmnoro Crana, Yepranosa, KosnomeHnckoro.

Huwxuuit  ortnen MenoBOM  CHUCTEMBbI  TpEACTaBiIeH OeppUacCKUM, TOTEPUBCKUM,
OappeMCKHUM, alTCKUM U aJIbOCKUM SIPYCaMHU.

Otnoxenus Oeppuacckoro sipyca (7; Klb) mpencrtaBiensl meckamu OenbIMH,
CBETJIO-CEPhIMH, CEPBIMH C 3€JICHOBATBHIM OTTEHKOM, MEJIKO3EPHUCTBIMH, CHIIBHO
CJIIOIUCTHIMH, HEPABHOMEPHO TMTMHUCTHIMU. Hanbonbias MOIHOCTh Geppracckoro spyca
nocturaet 25-30 M Ha roro-Boctoke MockBel B paiioHe Kamotuu-Jlsitkapuna-JlroGeperr.
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3nech Oenble TIECKH, OJTHOPOJHBIC, YHCTO KBapIIeBbIe pa3pabaThIBAIUCh B Kapbepax u
VCIIOJIB30BAIMCH JJIs1 MPOM3BOJACTBA CTEKJIA. BBICOKONPOYHBIE MECUYAHHUKH, 3aJETAIOLINE
cpenu MeckoB UM i MoleHus: qopor (MBanoBckas miomans B Kpemiie), n3rorosieHus
KEPHOBOB U JIOPOKHBIX TyMO.

OTtnoxenus rorepuBckoron 6apemckoro sipycoB (6,5; Klg, Klbr) npencraBnens
MECKaMU CBETJIO-CEPBIMH, CEPBIMH, 3€JIICHBIMH TOHKO- M MEJIKO3EPHUCTBIMHU, CHUIIBHO
CHIOJIUCTBIMA W  [IE€CUYAHMKAMH  JKEJITOBATO-CEPbIMU  PA3HO3EPHUCTHIMHU, CHUIIBHO
CIIOJIUCTHIMU, & TaKXKe TJIMHAMU AJICBPUTOBBIMU U QJIEBPUTAMU CHJIBHO TJIMHUCTBIMHU
YEPHBIMUA C TEMHO-(DHOJIETOBBIM OTTEHKOM, IJIOTHBIMU C TOHKAMH JIMH3aMHU W THE3IaMHU
TOHKO3EPHHUCTHIX MECKOB M aJIEBPUTOB. MOITHOCTh TOTEPUBCKOTO U OAPEMCKOTO SIPYCOB
coBMeCTHO coctasisieT 20-30 m.

Briie o paspesy, Ha aOCOMIOTHBIX OTMETKax Ooisiee 160 M 3ajieratoT OTIOKEHUS
anTCKOro W andckoro sipycoB. OtnoxkeHus amnrtckoro sipyca (4; Kla) npencraBieHsl
MecKaMH, B HIDKHEW 4YaCTH MOHOMUHEpAIbHBIMH KBaplleBbIMU OenbiMU. B cpenneln u
BEpXHEW YacTH alTa MNECKH TJIMHUCTBIE Cepble, JO YEPHBIX CO CIIOSMH aJEBPUTOB H
yEpHBIX TIUH. MomHock antckux oTipkeHuit 20-40 m. OTnoxeHust ansockoro spyca (3;
Klal) mpencraBiienbl Takke MecKaMd M ajieBpUTaMU TEMHOIO IIBETA, 3€JIECHO-CEPhIMU
IJIayKOHUT-KBApLIEBBIMU, YEPHBIMU U CEPHIMU TTTMHAMU. MOIIIHOCTh albOCKUX OTIOKEHUN
110 38 M.

OtnoxxeHus: BepxHero otnaena meioBoi cuctembl (2, K2s; 1, K2st-k) cnmararor
BBICOKYIO 4acTb BoJopaszaeinia TeruiocTaHCKOM BO3BBIIIEHHOCTH. B uX cocrase
BBIJICIISIIOTCS. CEHOMAHCKUM, KOHBAKCKMM WM CaHTOHCKMU spycbl. OHU TIpeaCTaBIEHBI
MPEUMYIIECTBYIIIECTBEHHO TMECKaMU MEJKMMH KBaplEBBIMU 3€JI€HOBATO-CBETIOCEPHIMU
WHOT/Ia C KEJITOBATbIM OTTEHKOM, MECTaMU TJIMHUCTBIMU C JIMH3aMH KBapIUTOBUIHBIX
MECYAHUKOB, MPOCIOSIMU TPEMEJIOB U TJIMH. MOIIHOCTh OTJIOKEHUN BEPXHETO Mejia He
oonee 20 m.

B xoHIle MeIOBOM OIOXH OTJIOKEHHUS HOCIT NPHOPESKHOMOPCKOM (anb0) u
KOHTHHEHTaIbHBIA XapakTep. Oxono 80 MJIH. JeT HazaJ MOpe MOKUHYJIO TEPPUTOPHUIO
Mocksbl u [TogmockoBbs. C Tex op 37€Ch JI€KUT KOHTUHEHTAIbHAs paBHUHA.
["eonoruyeckuii pa3pe3 U reoyioruueckasi Kapra J04eTBEPTUUHBIX 00pa30BaHMI TTOKA3aHbI
puc. 6 u 7.

[IpyHIMNMATBPHOE 3HAYEHHE HWMEET HAIMYME B Mpeaenax JoJHH peK MOCKBBI U
Sy3bl 30H, B KOTOPBIX IOPCKHE TMOPOAbI TMOJHOCTHIO Pa3MbIThl H, CJEI0BATENbHO,
YETBEPTUUHBIC OTJIOKEHHS, B TOM YHUCJE TECUaHble, 3aJIeral0T HEMOCPEJCTBEHHO Ha
KapCTYIOIMMXCs KapOOHAaTHBIX TMopojax. CyIlecTBEHHBIM SBIISIETCS M OTpaHUYCHHAS
IJIONIA/Ib PACIPOCTPAHEHUS] HIDKHEMEJIOBBIX MMOPOJA, OOyamaronux 0o0jiee BBICOKUMHU
(U3UKO-MEXaHUYECKUMHM XapaKTEPUCTUKAMU, YEM IOPCKUE OTJIOKCHHUS.

BepxHrioro yacTh pa3pesa 3aHUMArOT YETBEPTUUHBIE OTJIONKEHUS. OTMETKH MO I0IIBbI

ATUX OTJIOKEHUN U3MEHSIOTCA B Oombiux npeaenax: oT 100 go 240 m.
UeTBepTUYHBIE OTJIOKEHHUS PACIPOCTPAHEHBI MPAKTUYECKH IMOBCEMECTHO. McKitoueHue
COCTABJISIIOT HEOOJIBININE TIO TUIOIIAH, PEKO BCTPEUAEMbIe YIACTKH KPYTHIX JTOJTUHHBIX U
OBPaXHBIX CKJIOHOB. ['eoyornyeckas KapTa YETBEPTHUYHBIX OTIIOKEHUN M 0O0pa3oBaHUU
MoKa3zaHa Ha puc. 8.
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Ha paccmarpuBaemMoid TEppUTOPHHM IIMPOKO PACIPOCTPAHEHBI OCTABJIECHHBIE
JIETHUKOM MOPEHBI U OTJIOKEHHS TalbIX BOJ JISAHUKA, HA3bIBAEMbIE€ BOJH-JIEAHUKOBBIMU
Wik (QIOBUO-TIISIIIUATBHBIMUA. ['€ojioraMu  BBIJIEJICHBI YEThIPE MOPEHHBIX TOPU30HTA U
COMYTCTBYIOIIKE UM BOJIHO-JICIHUKOBBIE oOpa3oBaHus, OTBEYAIOIIHE
HUKHEIUICHCTOLIEHOBBIM ~ JIMKOBCKOW ~ TOJIIE, CETYHbCKOM UM JOHCKOM CBUTaM U
CPEIHEIUIEMCTOLIEHOBOM MOCKOBCKOW CBHTE.

[To pexaMm BBIAETSAIOTCS AJUTIOBUAIBLHO-(IIIOBUOTIIALUAIIBHBIE OTJIOKEHUS TPEThel
(XoapIHCKOM) HAANOWMEHHOW Teppachl, aultoBUid BTOpoll (MHEBHHUKOBCKON) M MEpPBOM
(CepebpsiHOOOpCKOIT) Teppac W MOMMEHHBIM ayumroBui. Ha Bomopasaenax u WX CKJIOHAx
pacrpoCTpaHEHUsT MOCKOBCKO-BaJIIalicKue cyOaspajibHbIC, JETIOBUATLHBIC OTIIONKEHUS U
ALTIOBHATBHO-ICTIOBUATILHBIC BBITIONHEHUS IPeBHUX Oayok. Ha CKIOHAX pedHBIX JAOJIUH
MMEIOTCS KOJUTIOBUAJIbHBIE 00pa30BaHMUs.

Bce Tumbl 4eTBEPTUUYHBIX OTIIOKEHUU TMPEICTABICHBI HEIUTU(UIIMPOBAHHBIMU
MECYAHO-TJINHUCTBIMU OCAJIKAMHU: [E€CKaMH, CYNECSIMH, CYIJIMHKaMHU, PEKE TIJIMHAMHU.
HecmoTpss Ha HEMHOTOYMCIEHHOCTh HAWMEHOBAaHUW TPYHTOB, OHHU CYIIECTBEHHO
pa3IMYaAOTCA M0 HHXXEHEPHO-T€0JIOTMYECKUM XapAKTEPUCTUKAM. JTO BbI3BAHO HAJIMYUEM
B YETBEPTUYHOM KOMIUIEKCE OTJIOKEHUH pa3jIM4HOro reHe3uca (TIAIHaTbHBIX,
(bIIOBHOIISIIIMAIBHBIX, AJUTIOBUATBHBIX, 03€PHO-JICAHUKOBBIX, IETIOBUAIbHBIX, OOJTOTHBIX,
TEXHOT€HHBIX ), YTO U MPEIONPEAEISAET IMUPOKUI JUANa30H UX COCTaBa U CBOMCTB.

OO611ast MOIIHOCTh YE€TBEPTUYHBIX OTJIOKEHUM M3MEHSIETCS B Mpejesiax ropojaa ot
HECKOJIbKUX METPOB A0 25-35 M, B TOM 4MCJI€ TEXHOTE€HHBIX oOpazoBaHuii oT 0 10 20 M.
Panee MbI yKazanu, 4TO 30Ha aKTUBHOTO BO3JICHCTBHUS rOpoOJia B OCHOBHOM IPOCTUPAETCS
no Tiyounsl okosnio 30 m. CremoBareibHO, OHA OOBIYHO HAXOAMUTCS B UYETBEPTHUUHBIX
oTioxkeHusix. Ix nzyuenue HanboJiee akTyaibHO JJIsi CTPOUTENEH.

PaccmoTpum KpaTko 0COOEHHOCTH HAa3BAHHBIX THUIIOB YETBEPTUUHBIX OTIIOKEHUH.
YeTBepTUYHBIE OTJIOXKEHHUSI BCIOAY MOJACTHIAIOTCA JOYETBEPTUUYHBIMU. B BepxHeil yacTu
MOpOJIbl  CWJIBHO BbIBeTpenible. Ha KaMEHHOYTOJIbHBIX TOPHBIX MOpOAax MOYTH
MOBCEMECTHO MPUCYTCTBYET CIIOM DIIIOBUSI MBUIEBATO-TIIMHUCTOTO COCTaBa C OOJBIINM
coJiepaHuEeM KpPYMHOOOJIOMOYHOTO MaTepuajia MaTepUHCKUX mopoia. Ha HEKoTophix
Y4acTKaX BCJEACTBUE MHTEHCHUBHBIX OTKA4Y€K BOJIbl M3 KAMEHHOYTOJBHBIX BOJOHOCHBIX
TOPU30HTOB M BO3HUKHOBEHUS dPdekra cyPpdo3un 3TOT dII0BUN BHIHECEH B KapPCTOBBIC
MYCTOTBHI.
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Puc. 6. I'eonoruueckuii pa3pe3 104eTBEPTHUHBIX 00pa3oBanuii (coctaBmia E.A.
l"aBpromora no marepuanam E.C. AprembeBoi, 1996).
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Puc. 7. I'eosorudeckas kapTa JOUECTBEPTUUHBIX 00pa3zoBaHuii (coctapmia E.A.
["aBpromoBa nmo marepuasiam E.C. AptembeBoii, 1996).
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1-6 — MenoBast cuctema: | — KOHBAKCKHIA M CaTOHCKHUWA APYChl, XOTbKOBCKUN T'OPU30HT
(ruHBI, Tpenena, MeCYaHWKH, MEeCKU), 2 — CEHOMAHCKHUM spyC, BApAaBUHCKUN TOPU3OHT
(mecku), 3 — anbOCKUH SAPYC, KOMBYYTHHCKUNA TOPU3OHT (TJIMHBI, aJICBPUTHI, TIECKH), 4 —
anTCKUW SPYyC, KOTJIOBCKUWA TOPU3OHT (TECKH, MECUYaHWKH, aJEBPUTHI, IJIMHBI), S5 —
BEPXHETOTEPUBCKUIA MOABIPYC M OappeMCKUil SpycC, BIATUMUPCKUNA TOPU3OHT (TIECKH,
QJIEBPUTHI C MTPOCIIOSAMU [IMH), 6 — HIDKHETOTEPUBCKUN MOABIPYC, SIPOCIABCKUN TOPU30HT
(mecku); 7 — OeppHacCKuil sApyc HIKHETO Meja M TUTOHCKUM SIpyC BEpXHEU OpbI
HepacwieHeHHbIe; 8-12 — ropckas cucreMa: 8 — TUTOHCKHU SIPyC, KOCTPOMCKOM U
MHEBHUKOBCKHM TOPU30HTHI (aJIeBpUTHI, TMecku ¢ d¢ocoputamu), 9 — cpemHe-
BEPXHEKEJUIOBEUCKHI MOABSIPYCHI, OKCHOPIACKUN SIPYC U HUKHEKUMMEPUJICKUN TTOABIPYC
HepacuJieHeHHble (MHHbI), 10 — CpelIHEeKeIUTOBENCKUI MOABIPYC, MPOHCKHI TOPU30HT
(mecku, TECYaHWKH, OOJUTOBBIE Meprenu), 11 — HIKHEKEIJIOBEUCKUA MOABIPYC,
€JaTbMUHCKUM TOPU3OHT (TepeciiauBaHue MECKOB, aJe€BPUTOB, ITUH), 12 — Oallocckuil u
O0aTckuil sIpychl, MEIIEPCKUN TOpU30HT; 13-16 — BepxHUI OTAEN KaMEHHOYTOJbHOMU
cucTeMbl: 13 — rKenbCKuil Apyc, JOOPSITUHCKUI TOPU30HT (M3BECTHSKH, PEAKO TOJIOMUTHI,
TJIMHBI, Meprenu), 14 — KaCUMOBCKUH ApyC, TOPOTOMUIOBCKUIM TOPU30HT (PUTMHUECKOE
YepeOBaHUE IUIMH, TIJIMHUCTBIX JIOJIOMHTOB, Meprejed U JOJOMUTHU3HPOBAHHBIX
U3BECTHAKOB), 15 — KACUMOBCKHI Apyc, XaMOBHUYECKUI TOPU3OHT (M3BECTHSKH, TJIMHBI),
16 — KacUMOBCKUN SIpyC, KPEBSIKMHCKUN TOPU30HT (M3BECTHSKH, TJIMHBI); 17-20 —
MOCKOBCKHUH SIpyC CpPEIHEro OT/AesIa KAMEHHOYTOJIbHOM CUCTEMBI (TOJIBKO Ha paspese): 17
— MSYKOBCKHI TOPU3OHT (M3BECTHAKH, TOJIOMUTHI, Mepreiin); 18 — mo1onbCKuii TOPU30HT
(10JIOMHUTBI, U3BECTHSAKH, Meprenu), 19 — KalupcKuil ropu30HT (M3BECTHIKH, JOJTOMUTHI,
TIMHBL, Meprenu), 20 — BepeWCKud TOPUBOHT (TJIMHBI, MEpPreiiv, W3BECTHSKU); 21 —
re0JIOTMYECKUE ITPaHULIBI.
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Puc. 8. I'eonornueckas kapTa 4eTBEPTUYHBIX OTIIOKEHUH 1 00pa3oBanuii (coctaBmia O.A.
JlaBpoBuu o matepuanam E.A. llynemkunoii u U.B. @ypcuxooii, 1997).

1-3 — coBpemMeHHOE 3BEHO: | — TEXHOTEHHbIE 00pa3oBaHUS (HACKHIMH, OTBAJIBI, CBAJKH,

CYTJIMHUCTO-CYNIECYaHbI€ TOPOJIbI, MPOMBIIIJIEHHBI U OBITOBOW Mycop), 2 — OOJIOTHBIC
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obpaszoBanusi (Top(, CYrIMHKH C pACTUTEIBHBIMH OCTaTKaMHu), 3 — aJUTFOBHUAJIbHBIC
OTJIO)KEHUS (CYIJIMHKM, INECKH, B OCHOBAaHMU TpaBUM M TrajeuyHuk); 4 — BepxHee-
COBPEMEHHOE 3BEHbsI (KOJUIIOBUAJIbHBIE OTJIOXKEHHS, OIOJ3HEBbIE U OOBAJIbHBIC
OTJIOKEHUS, IECUAHO-TJIMHUCTBIE 1TOpoAbl); 5-10 — BepxHee 3B€HO: 5 — HepacuJICHEHHBIN
KOMIUIEKC  JIECCOBO-IIOUYBEHHBIX  00pa30BaHUM,  JIE€IIOBUAIBHO-COJUDIIOKIIMOHHBIX
OTJIO)KEHUH CKJIOHOB, aJUIIOBHAJIBHO-/IETIIOBUATIBHBIX BBINOJIHEHUM JPEBHUX Oajok
(CYTTIMHKHU U cylecH), 6-MUKYJIMHCKANA TOPU30HT — BAJIJANCKUN HaArOPU3OHT, 03EPHBIE U
OONOTHBIE OTIOXKEHUs (TTMUHBL, CYINIMHKK C Tpociosmu Topda, mecka), 7 —
MOHYAJIOBCCKMM W OCTAIIKOBCKMM T'OPHU30HTHI, QJUIIOBUAJIBHBIE OTIOXKEHUA |-0u
HaanonmMenHon (CepeOpsiHoOOpckoi) Teppachl (MECKH, TJIMHBI, CYTJIMHKH, CYIECH, B
OCHOBAaHHWM I'PaBH U TajibKa), 8-9 KAIIMHUHCKUI TOPU30HT, aJUIFOBUAIbHBIE OTJIOKEHUS 2-
oil HagnoiiMeHHoW (MHEBHUKOBCKOI) Teppachl (IIECKH, peKe CYIVIMHKU WU TiuHBI); 10 —
MUKYJUHCKHI TOPU30HT — O3EPHBIE M OOJIOTHBIE OTJIOXKEHUS (NECKH, CYTJIUHKH, TOp(D);
11-17 — cpennee 3B€HO, MOCKOBCKHI TOPU3OHT: 11 — aiumoBHaIbHO-(DITIOBUOTIISIIUATBHBIC
OTJIOKEHUSI TpeThel HaamomeHHON (XoasiHCKON mim KpeMiéBckoit) Teppachl (ITECKU ¢
JUH3aMU TpaBusi U Tallbk), 12 — BOJHO-JICIHUKOBBIE OTJIOXKEHUS BTOPOro 3Tama
OTCTYIUICHUS JIEAHUKA (IIECKU, peXe CYTJIMHKHU), 13 — BOAHO-JIETHUKOBBIE OTIIOXKEHUS
IEPBOro 3Tama OTCTYIUICHUs JieAHUKA (TIECKU, peKe INIHHBI), 14 — BOIHO-JIEAHUKOBBIC
OTJIO)KEHUSl HANEAHbIX O03€p W NOTOKOB (IIECKH, CYNECH, aleBpUThI), 15 — BOJHO-
JICTHUKOBBIE BHYTPWIECAHBIE W TNOJJIECAHBIE OTJIOKEHUS (NMEecKu), 16 — JeIHUKOBBIE
OTJIOKEHHS] — KOHEUHAasi MOpeHa (BaJIyHHbIE CYTJIMHKH, IECKHU, CyliecH), 17 — JIeTHUKOBBIE
OTJIOKEHUSI-OCHOBHAsI MOpPEHa (CYTJIMHKH C TPaBUEM, TAJIbKON U BallyHamu; 18 — HIDKHMe-
CpenHeee 3BEHbS, JTOHCKOH-MOCKOBCKHI TOPU30HTBHI: KOMILUIEKC BOJHO-JIEAHUKOBBIX,
AJUTIOBUAJIBHBIX M O3EPHBIX OTJIOXKEHUH (MEeCKH, CyrMHKM); 19-21 — HkHee 3BeHo: 19 —
JIOHCKOM TOPHU30HT, OCHOBHAasi MOpEHa (BaJyHHbIE CYIJIMHKM C JIMH3aMH mnecka), 20 —
CETYHbCKasA-TOHCKAasi CBHUTHI, KOMIUJIEKC BOJHO-JIEAHUKOBBIX, aJUTFOBUAJBHBIX U 03EPHBIX
OTJIO’)KEHUH (IIECKH, CYTeCH, CyTIMHKHU), 21 — ceTyHbCKasi CBUTA, JIEIHUKOBBIE OTIIOKEHUS
(MOpeHHBbIE CYTJIMHKU C TPAaBUEM U TalbKO#); 22 — NOYETBEPTHUHBIE OTIOXKEHUS; 23 —
re0JIOTMYECKHE IPaHULIbl; 24 — TMHUK Ie0JIOTUYECKOT0 pa3pesa; 25 — CKBaXKUHBI.
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T'uopoeeonocuueckue ycnosus

Ha tepputopru MockBbl B npenenax ¢hakTHIECKONW 30HBI B3aUMOJICUCTBUS 3TaHUI
U COOPY)KEHUU C TeOJIOTMYECKOM Cpellod MO JUTOJOTO-CTpaTUrpaduyeckuM MpU3HaKaM
BBIJICIISIFOTCS] YETBEPTUYHBIE, ME3030MCKHE U KAMEHHOYTOJIbHBIE BOJIOHOCHBIE TOPU30HTBHI.

Hwxke  paccMOTpeHBl  CIEAYIOIIME  OCHOBHBIE  BOJOHOCHBIE  TOPU3OHTBHI,
pacrnpocTpaHEHHbIE B Mpenesiax MOCKBBI: YETBEPTUUYHBIM HAJIMOPEHHBI BOJAOHOCHBIN
TOpPHU30HT, HaJIbIOPCKUI BOJOHOCHBII KOMILIEKC, BEPXHEKaMEHHOYTOJIbHbBIE
U3MAWJIOBCKUM,  NEPXYpOBCKMM W PATMHUPOBCKMM  BOJOHOCHBIE  TOPU3OHTHI,
CPEIHEKAMEHHOYTOJIbHBIN MOI0IbCKO-MSIYKOBCKHN BOJOHOCHBIA TOPU30HT.

YeTBepTUYHBIN HAIMOPEHHBIN BOJOHOCHBIM TOPU30HT IPYHTOBBIX BOJI PUYPOUYEH K
TEXHOTEHHBIM, AJUTIOBHATBHBIM M (IIOBHOTIISIIIUAIBHBIM OTJIOKEHHUSAM, 3aJICTAIONINM Ha
OTHOCUTEJIBHO BOJOYMNOPHBIX CYIJIMHKaX JOHCKOM M MOCKOBCKOW MOpEH. ['Opu30HT
pa3BUT B OCHOBHOM Ha BOJOpa3ACNIbHBIX MPOCTpAHCTBAaX. B o0nacTu pacmpocTpaHeHus
MOPEHBIX OTJIO0KEHUU BOJOBMEIIAIOIINMU OTIO0XKEHUSIMHU 11 TOPU30HTA MOTYT SIBJISITHCS
MEXMOPEHHbIE (ITIOBUOIIISIIIMAIbHBIC OTIIOKEeHUs. HaiMOpeHHBIN BOJOHOCHBIN TOPU30HT
IPYHTOBBIX BOJI O€3HAMOpHBINA. YPOBEHHas IMOBEPXHOCTh TOPU30HTA B OCHOBHOM
IIOBTOPSIET JHEBHYK) MOBEPXHOCTb, CHMXKASCh OT BOAOPA3JEJIOB K PEUYHBIM JOJMHAM.
MaxkcuMaiibHble ypOBHU T'PYHTOBBIX BOJ HAJIMOPEHHOIO BOJOHOCHOTO T'OPU30HTA
OTMEYAIOTCSl B 3aMaJHON W IOT0-3alaJIHOM YacTAX TEPPUTOpUM Topoja (abCONIIOTHBIE
ormeTkn 230-235 ™). B gonmumnax pek MockBel U Sly3pl YpOBHU TPYHTOBBIX BOJI
CHIDKAIOTCS 10 a0COMIOTHEIX OTMETOK 130-135 M.

Hanbropckuii BOAZOHOCHBIA KOMILJIEKC BKJIIOYAET TOJILY OOBOJIHEHHBIX IMECUAHBIX
OTJIO)KEHHM YETBEPTUYHOM M ME3030MCKUX CHCTEM, 3aJETAIONIMX HA BEPXHEIOPCKUX
riHax. Ha teppuropun MOCKBBI HaABIOPCKUI BOJOHOCHBIM KOMIUJIEKC PacIpOCTPaHEH
MPAKTUYECKHA TTOBCEMECTHO U OTCYTCTBYET JIMILIb HA OTACIBHBIX YYACTKaX, II€ MOPECHHBIE
CYTJIMHKU 3aJIeTal0T HEMOCPEICTBEHHO HAa BEPXHEIOPCKHMX TNMHaX. Ha Oosbliei wyactu
TeppUTOpUr  MOCKBBI BOJOHOCHBIM KOMIUIEKC IIPUYPOYEH, B OCHOBHOM K BOJHO-
JIEHUKOBBIM M aJUIIOBUAIIBHBIM IleCKaM. B mpenenax Bomopas3fenoB Ha 3amaje, roro-
3amnajie U 1ore MocCkBbl BOJOBMEIIAOIINE MEIOBBIE OTJIOKEHUS HAIBIOPCKOTO KOMIUIEKCA
MMEIOT CJIOUCTOE cTpoeHue. Ha ydacTkax moiamHHOro komiuiekca pek MockBel U Sy3sl
HaJBIOPCKUN BOJIOHOCHBIM KOMILJIEKC MMEET B OCHOBHOM Oe3HammopHBIM XapakTep. Ha
y4acCTKax pPa3BUTHUS B KPOBJIE KOMIUIEKCA MOPEHHBIX OTJIO)KEHUN BOJOHOCHBIM KOMILJIEKC
XapaKTEPU3yeTCsl MPEUMYIIECTBEHHO CIIA00HATIOPHBIM PEKUMOM.

AOCOIOTHBIE OTMETKH YPOBEHHOW TMOBEPXHOCTH HAIBIOPCKOTO BOJOHOCHOTO
KOMILIEKCa 3aKOHOMEPHO CHIKAIOTCSI OT BOJAOPA3/ICIIOB K COBPEMEHHBIM M MOTrPEOCHHBIM
JOJICTHUKOBBIM ~ 1ojuHaM. Hawubosnee BbICOKME aOCOJIIOTHBIE OTMETKH  ypOBHEH
noa3zeMHbix BoJ (170-190 M) oTMedaroTcs Ha TMOBBIIICHHBIX y4acTKaxX BOJOPAa3/IeiioB B
IOT0-3aMaIHOM YacTU TOpPOACKON TeppuTopuu. OCHOBHOE IPEHUPYIONIEE BIMSHUE Ha
MOJ3EMHBIC BOJbI OKa3bIBAIOT MOJHUHBI pek MockBbl, Sy3bl, CXOAHU, MaJIbBIX PEK M
YYaCTKU TIyOOKHUX 3PO3UOHHBIX BPE30B, TJ€ MX yYPOBEHb CHUXKACTCS O aOCOIIOTHBIX
otMeTok 107-119 m. Ha HekoTOphIX ydacTKax MHal€oJI0JIUH HAABIOPCKHUI BOJIOHOCHBII
KOMITJIEKC MTOJTHOCTHIO cipeHupoBad (CMoJieHCKas Tuiomiaab, yi. HoBerit ApOar).

BepxHekaMeHHOYTOJIBHBIN U3MAMIOBCKUNA BOJOHOCHBIA TOPU30HT PACHPOCTPAHEH
MPEUMYIIECTBEHHO B CEBEPO-BOCTOYHOM YAaCTH TOPOJICKON  TEPPUTOPUU. ITOT
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BOJOHOCHBIM TOPU30HT MEXKIUIACTOBBIX BOJ IPUYPOYEH K M3BECTHSAKAM U JOJIOMHUTAM
HIDKHEW (M3MalJIOBCKOM) TOJCBUTHI Sy3CKON CBHUTHL. BepXHHM BOJOYNOpOM TOpHU30HTA
ABJISIFOTCSI BEPXHEIOPCKHE TJIMHBI WM TIMHHUCTO-MEPTEIUCTHIE OTJIOKEHUS BEpPXHEU
(TPOIIKOBCKOM) MOJCBUTHI STy3CKOM CBUTHI. Ha Tex ydyacTkax maneoj0JivH, I/i€ pa3MbIThI
MEPEKPHIBAIOIIME BOJAOYINOPBI, 3TOT BOJOHOCHBIM TOPU30HT THAPABIMYECKHA CBS3aH C
HaJIbIOPCKUM BOJIOHOCHBIM KOMILIEKCOM.

B npenenax Oosbliieid 4YacTh TEppUTOpPHH Topojaa MOCKBBI H3MaHI0BCKHUI
BOJOHOCHBIM TOPU30HT HMMEET HAIOpPHbIM Xapakrep. Ilpe3omerpuyeckuil ypOBEHBb
MEXIUIACTOBBIX BOJ| YCTaHABIMBAETCS Ha a0COMIOTHBIX oTMeTKax 122-139 m. Ha ceBepe u
CEBEPO-BOCTOKE, 4 TAK)KE HA OTIEIBHBIX Y4YacTKax B LEHTpe MOCKBBI M3MaMJIOBCKUHI
BOJIOHOCHBIII TOPHU30OHT CAPEHHUPOBAH, YTO OOYCJIOBIEHO HMHTEHCHUBHON paboToit
JIpeHaXHbIX cucteM MerpomnonuTeHa. PervonanbHOe HampaBieHHE (UIBTPAIIOHHOTO
ITIOTOKA Ha CEBEP U CEBEPO-BOCTOK.

BepxHeKkaMEeHHOYTOJIBHBIN TEPXYPOBCKUN BOAOHOCHBIM I'OPU3OHT MEKILIACTOBBIX
BOJl PacCIpOCTPAHEH B LEHTPAJIbHON MU CEBEPHOM YaCTAX TEPPUTOPUU ropona MOCKBBI.
BepxHuM  BOZOYNIOPOM  MEXKIIIACTOBBIX  BOJ  SBISIIOTCA  INIMHUCTO-MEPIEJIMCTBIE
OTJIO)KEHUSI BEpXHEW (MEIIEpUHCKOM) MOJCBUTHI TECTOBCKOM CBHUTHI, a BJOJIb FOKHOM
IPaHULIBl PACIPOCTPAHEHUS] TOPU30HTA — BEPXHEIOPCKHE TIIHHBL. B OOPTOBBIX HaCTSIX
[IAJICON0JMH BEPXHECIOPCKUM  BOJAOYNOpP pPa3MbIT, W TOPU30HT HENOCPEICTBEHHO
B3aMMOCBSI3aH C BBILIEJIEKAIUM HAIBIOPCKUM BOJOHOCHBIM KOMIUIEKCOM. K ydacTkam
pa3MblBa BEPXHEIOPCKUX TJIMH MPUYPOUYEHBI HanOOJee BBICOKHE AOCOIIOTHBIE OTMETKH
YPOBEHHOM MOBEPXHOCTH — OT 120-128 M B 10’)KHOM 4YacTH paclpOCTPaHEHUsI TOPU30HTA,
no 135-141 m nHa ceBepo-3amane tepputropur ropoaa MoOCKBbl. CHUXEHHE YpPOBHEH
MOJI3EMHBIX BOJ CBSI3aHO C JIPEHAXHBIM BOJOOTIMBOM M3 BbIpaOOTOK MerpononuTteHa. B
LHEHTPAJIbHOM YacTh ropoja oOpa3oBajach OOIIMpHAs JENPECCHMOHHAs BOPOHKA CO
CHIDKEHHEM YPOBHS MOA3EMHBIX BOJ 0 a0COMOTHBIX OTMETOK 110-115 M.

BepxHekaMeHHOYTOJIbHBIM PATMUPOBCKUM BOJOHOCHBIM TOPU30HT MEXKIIJIACTOBBIX
BOJI PaclpOCTpPaHEH MPAKTUYECKU Ha BCeH 00JACTH pa3BUTHUSL BEPXHEKAMEHHOYTOJIbHBIX
OTJIOKEHUUW U OTCYTCTBYET JIMIIb HA OTIEIBHBIX Y4aCTKax LEHTPAIbHOM NaJICOOIUHBL.
Bepxaum  BOIOYNOpOM  SIBISIOTCSA  IVIMHUCTO-MEPIEIMUCTBIE  OTJIOKEHHUsS  BEpXHEU
(HEBEpOBCKOM) TMOJCBUTHI XaMOBHMYECKOM CBUTBHI, a BJIOJb IOKHOW T'paHMUIIBI
pacupoCTpaHEHHs TOPU30HTa — BEpPXHEKOpPCKUEe TiMHBL. Ha ywactkax pa3mbiBa
MIEPEKPBIBAOIINX BOJOYINOPHBIX OTJIOXKEHUM PATMUPOBCKHANW TOPU30HT TUAPABINYECKHU
CBSI3aH C BBILIENICKAIIMM HATBIOPCKAM BOJOHOCHBIM KoMIuiekcoM. K yyacTtkam pa3mbiBa
BEPXHEIOPCKUX TJIMH MPUYPOUYEHBI HanboJee BHICOKME aOCOJIOTHBIE OTMETKH YPOBEHHOM
noBepxHocTH: 130-137 M B ceBepo-3amagHON 4acTH pacHpOCTpaHEHHs ropu3oHTta, 120-
128 M B roro-socrtounor u 115-120 M — B roro-3amajgHoil ¥ BocTOUHON. MHTEHCHUBHAS
pasrpy3ka paTMHUPOBCKOTO BOJOHOCHOTO TOpPHU30HTA YACTUYHO OCYLIECTBIIIETCS B
npenenax IpeBHUX 3PO3MOHHBIX BpPe30B. B 1eHTpanbHO# yactu roposa chopMUpoBaIach
riyOokass JeNpecCHOHHas BOPOHKAa CO CHUXXEHMEM YpPOBHS TOJ3EMHBIX BOJ /0
a0COMIOTHBIX OTMETOK 95-100 M.

CpellHEKaMEHHOYTOJIbHBIM  TOJ0JIbCKO-MSIYKOBCKHIT ~ BOJIOHOCHBI ~ TOPH30HT
MEXKIUIACTOBBIX  BOJ  paclIpOCTpaHEH Ha BCEW TeppuUTopuu ropoga MOCKBBIL.
Bonosmemaromuye OTI0KEHUS KOMIUIEKCA IPEICTABIECHBl CPEIHEKAMEHHOYTOJIbHBIMU
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U3BECTHSAKAMM W JOJIOMUTaMH, B Pa3JU4YHONW CTENEHH TIJIMHUCTBIMHU, KaBEP3HbIMU U
TPEUIMHOBATHIMU. B cEeBEpHOI MOJIOBUHE TEPPUTOPUHU TOpoaa MOCKBBI NEPEKPHIBAIOIIUM
BOJOYIIOPOM  SIBJISIIOTCA TJIMHBI U MEpreilud BepxHEH (CYBOPOBCKOI) TMOJCBUTHI
KPEBSKMHCKOW  CBUTBI, OTHECISAIOMMMH  TOJOJBCKO-MSYKOBCKAM  KOMIUIEKC — OT
CYBOPOBCKOTO BOJOHOCHOTO TOpM30HTa. Ha ocTanpHON TEeppUTOpUH BOAOYIIOPHOM
KpPOBJIEH CITy>)KaT BEPXHEIOPCKUE TIINHBI.

Ha oTaenpHBIX ydacTkax B Ipeaenax NajeoJ0duH BOJOHOCHBIM TOPU30OHT 3aJIEracT
HEIMOCPECTBEHHO O] «HAJTBIOPCKUM BOAOHOCHBIM KOMIUIEKCOMY.

B npenmemax Bcel Tepputoprur  MOCKOBCKOTO — CTOJMYHOTO PETHMOHA U3
KAMEHHOYTOJIbHBIX BOJAOHOCHBIX TOPHU30HTOB M KOMILJIEKCOB OCYLIECTBISIETCS aKTUBHBIN
0oTOOp MOA3EMHBIX BOJA JJI XO3SHUCTBEHHBIX W IPOU3BOJCTBEHHBIX HYXKI, a TaKkKe
IPOU3BOAMTCS  JPEHAKHBIA  BOJOOTIAMB. B pe3ynprare Takoro BomooTOOpa
c(hOpMHUPOBAITUCH 3HAUUTEIBHBIE IEIPECCUOHHBIE BOPOHKHU.

Baxxnoe 3HaueHue wuMeeT (PAKT TEXHOICHHOM HApYIIEHHOCTH MPUPOIHBIX
TMJIPOTE€0JIOTHYECKUX YCIOBHM Ha TEPPUTOPHUM TOpojaa. JTO KacaeTcs Kak ITO0JO0KEHUs
YPOBHSI TPYHTOBBIX BOJ M IE30METPUYECKUX YPOBHEH MEXKIUIACTOBBIX HAIOPHBIX BOJ,
TaKk M TUAPOT€OXUMHUYECKON OOCTAaHOBKM. B 4YacTHOCTM YCTaHOBJIEHO HW3MEHEHUE
XUMHYECKOTO COCTaBa ME30301-KaliHO30MCKOT0 BOJIOHOCHOIO KOMILIEKCA B 3aBUCUMOCTH
0T (YHKUMOHAJILHOTO Ha3HAUEHUs TOPOACKUX TEPPUTOpPUH, HAIpPUMEp, CEIUTCOHBIE
palioHBl W TIPOM30HBI XAPAKTEPU3YIOTCS IOCIEAOBATEIBHBIM IOBBILIEHUEM JIOJIH
pacnpocTpaHeHusi BOJ XJOPUIHBIX U CyJIb(aTHBIX 1O CPAaBHEHHIO C pailloHaMU
jeconapkoB. B To ke BpeMsi sl CEIUTEOHBIX PallOHOB B OOJBIIEH CTENEHU, YEM JIs
IPOM30H XapaKTEPHO PACIPOCTPAHEHHE BOJ TMAPOKAPOOHATHO-XJIOPUAHOIO COCTaBa IO
CPaBHEHMIO C TUAPOKAPOOHATHO-CYIh()ATHBIMU BOJAMHU.

T'eonocuueckue u UHOIHCEHEPHO-2E€0I02UUECKUE NPOUECCHL U ABTIEHUA

Ha tepputopun ropoma MockBbl HamOoOJbIIEe PacHpOCTPaHEHUE HUMEIOT TaKHe
reOJIOTUYECKUE TPOIECChl, MPSIMO WJIM KOCBEHHO OKa3bIBAIOIINE HA BIUSHHUE Ha
0e30macHOCTh  HaceleHUusT ©  HMH(PPacTpyKTypy  Topoaa, KaKk  COBPEMEHHBIE
re0JJMHAMUYECKHUE JIBIKEHUS 36MHOM KOpBI, TJIOCKOCTHAS, OBpaKHAsI M pedyHasi 3pO3us,
3abonaunBanue, cydosus, KapcT U KapcToBO-CyPGHO3UOHHBIE MPOIIECCHI, OTIOJI3HH.

Iloomonnenuem Ha3bIBae€TCs MPOIECC MOIBEMA YPOBHS MOJ3EMHBIX BOJ (OOBIYHO
I'PYHTOBBIX ) WJIM 00pa30BaHUE BEPXOBOIKHU O OTMETOK, IPEICTABIISIONINX OMaCHOCTb JIJIs
OCBOCHHBIX TEPPUTOPUN U CTPOUTEIBHBIX 00BEKTOB.

OCHOBHBIMH TIPUYMHAMH PA3BUTHS TOATOIUVICHUS HAa TEPPUTOPUHU MOCKBBI
SIBJISFOTCS HApYIICHHE €CTECTBEHHOro OaylaHca WHGUIbTpaMu (B OCHOBHOM 3a CYET
yTeUeK BOJABI M3 TOPOJCKHX BOIOHECYIIUX KOMMYHHKAIIMWA) W yXYAIICHHUE ITOA3EMHOTO
CTOKa TPYHTOBBIX BOJ (HampuMep, B pe3ysIbTaTe 3aChIKU JTOJIMH MEJIKHUX PEK U PyYbEB, a
TaK)Ke OBParoB U 0ok, SBJISIFOIIMXCS €CTECTBCHHBIMH JIPSHAMHU ).

CrnencTtBueM TOATOIJICHUST TOPOJCKUX TEPPUTOPUN  SBISIOTCS  3aTOIUICHHE
MOJBAJIOB 3JaHWM © TMOJ3EMHBIX KOMMYHUKAIMA, 3a00jauMBaHUE OTIEIbHBIX
TEPPUTOPHIA, TIOBBIIIICHUE CEHCMHUYHOCTH TEPPUTOPUH, CHIDKCHHE HECYIIEH CIIOCOOHOCTH
TPYHTOB, AedopMariii 3aHUl W COOPY>KEHUM, KOPPO3US M pa3pylieHHEe IMOI3EMHBIX
VH)XCHEPHBIX CETEU U Jp.
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IloaTONIEHHBPIMU  CUMTAIOTCA TEPPUTOPHUM, I HOPMAJIBHOIO MCHOJIb30BAHMS
KOTOPBIX TPEOYIOTCSI MEPONPUATUS 10 NOHWKEHUIO YPOBHS IMOA3EMHBIX BOJ U Jpyrue
3aIUTHBIE MEPOIPUATUSA U CUUTAOTCS HEMOATOIUIEHHBIMHU, €CIIM JUIS TaHHOI'O BUJAA HX
UCIOJIb30BaHUs IOJOOHBIX MEPONIPUITUN HE TpeOyeTCsl.

Ha teppuropun ropona MOoOCKBBI OOJIBIIMHCTBO IOA3EMHBIX KOMMYHHKAIUH,
NOJIBAJIbHBIX TOMEIICHUN 3JaHUMl U COOPYXKEHHHM paclojokeHO He Iiiy0oke 3 M oT
IIOBEPXHOCTH 3€MJIU. B CBSI3M ¢ 9TUM B PETMOHAIBHOM IUIAHE ITOATOINICHHBIMU CYUTAOTCS
TEPPUTOPHUH C TIIyOUHOI 3ayeraHusi YpOBHS TPYHTOBBIX BOA 1-3 M. YyacTku ¢ rimyOnHON
3aJieraHusl YPOBHSI TPYHTOBBIX BOJl M€HEe | M OTHOCSTCS K 3a00JI0UEHHBIM TEPPUTOPHSIM.
HenoxromnneHnHuple TEppUTOPUM XapAKTEPU3YIOTCS B PETMOHAIBHOM IUIAHE 3aJIETAHUEM
YPOBHSI TPYHTOBBIX BOJI TNIyOXKe 5 M.

B nactosmuit moment Oonee 30 % Tteppuropun ropoga MOCKBBI HaxOJUTCS B
ITOCTOSTHHO MOJTOIIJIEHHOM COCTOSIHUM M 110 25 % TrOpOJICKON TEPPUTOPHUH MEPUOAUIECKH
[OJITAaIUIUBAETCS TPyHTOBbIMU Bojgamu (Puc.9.)
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Hoso-lNoapeskoso
. P [onronpyAHbIit Macmra6 1:250000

ConHueBo

byTtoBo <

B oxronnennsie yuactku

. OHHO MOATAIIMBAEMBIE YIACTKU

. [OATOINICHHBIC Y9aCTKHU

Puc.9. Kapra noaronnenus repputopun r. MOCKBBI
(coctraBun U.C. [TamkoBckuit, 1997).
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Ocenanue 3eMHOW TOBEPXHOCTH B M3BECTHOM MeEpE MPOJOJDKAET TEKTOHHYECKHE
JBUKEHUS 3€MHOM KOpbI B MPOIUIbIE T'€OJIOTMYECKUE SMOXU M AKTHUBU3UPYETCS PAIOM
TEXHOTE€HHBIX MPUYUH — YIUIOTHEHWEM TPYHTOB B OCHOBaHMWH 3aHUN U COOPY>KEHUU TO]T
BIUSIHUEM CTaTHYECKUX M JUHAMUYECKMX HArpy30K; JUIMTEIbHBIMU OTKaYKaMu
MO/I3€MHBIX BOJ] U3 OE3HAMOPHBIX U HAITOPHBIX BOJIOHOCHBIX TOPU30HTOB, MIPUBOASIIMMU K
00pa3oBaHMIO JACTPECCUOHHBIX BOPOHOK M M3MEHEHMIO HANPsHKEHHO-Ie()OPMUPOBAHHOTO
COCTOSIHMSI MaccuBa TMOpoJ; JedopmaiusiMd 3€MHOM TOBEPXHOCTH B CBSI3U  C
oAPadOTKaAMU TEPPUTOPHUH PASTUIHBIMH ITOJ36MHBIMU BHIPAOOTKAMH.

HanGonpiryro CKOpOCTh OITyCKaHWUS HWMEET CEBEPO-BOCTOUHBIM OJOK (Yy4acTOK
TEPPUTOPHUH TOPOJA) — A0 2 MM/TOJ; HAUMEHBIIYI0 — 3amaJHbId U CEBEPO-3amagHbId —
menee | mm/ron. B mpenmenax monwHBI pekn MOCKBBI HaOJI0/1aeTCS BO3PACTAHHUE ITHX
ckopocreii: B 1948-1959 rr. dukcuposanucs 0,7-1,8 mm/ron, B 1959-1973 rr. yxe 1,5-3,9
MM/Toa. 3a niepuoa ¢ 1957 r. mo 1978 r. oOuiee onmyckaHue 3€eMHOW MOBEPXHOCTH Ha
OTJIETFHBIX y4acTKaxX TEPPUTOPUU TOpojia JocTuriio 60 MM u 6oree.

Bonbiryto onacHOCTH AJ1 TIOJI3EMHOTO CTPOUTENLCTBA M AKCILTyaTallii HaJ36MHBIX
3IaHUM U COOPYKEHUU MPEJICTABISIOT MOTPEeOCHHBIE APEeBHUE dpO3uOHHBIE Bpesbl (Puc.
10), XxapakTepu3yroluecs MmiaHOBO-BHICOTHON N3MEHUYUBOCTBIO JIMTOJIOTHYECKOTO COCTaBa
3aMOJHAIOMIUX UX OTJIOKEHHUM, HAIMYUEM OTACNIbHBIX JIMH3, YYaCTKOB, MPOCIOEB MOPOI,
KOTOpbIE TpPH BCKPBITMM TEPEXOAST B IUIBIBYyHHOE cocrosiHue. Ha Tepputopusx
MPUYPOUCHHBIX K JIPEBHUM SPO3MOHHBIM BpE3aM MMEIOTCS BO3MOXHOCTH JIJISl pPa3BUTHUS
cybdo3un u obpazoBaHus npoBasioB Ha moBepxHOCTH (Puc. 11), a Takxke omoyizHel Ha
CKJIOHAX.

10-103 C-CB

Iy6. m.
TarapoBckast XopoieBckas naneo/10J1uHa

0 |- Iajeo10JIMHa

10

20

30

423 bt-k d

Cart
40

Cavs

50

60

CoBpEMEHHbIE OTNOXEHUS! tOpckue oTrnoxeHust

Lémlll”_'é TexHoreHHble rpyHTbI (tIV) - BepxHelopckve MuHb! i B
S KennoBewcKoro u okcopACKoro - TIMHBI HeBepoBcKkon Tonuww (C3nv)
[ 7 AnnioBuanshbie necku (a IV) apycos (J 3k-0)
T CpegHe-BepXHEIOPCKME NecKu 1 MMnHb!
_ BaTcKoro u KennoBenckoro sipycos

A } ARNIOBNANBHLIO NECKH 1 (J 2-3 bt-k) - Nkl BOcKpeceHckoi Tonuwwm (C3vs)
cynecu (a lll) BepxHekameHHOyronbHbIe OTNOXEeHUs

WaBecTHsikn paTMupoBckon Tonwm (C3rt)

BepxHeueTBepTUYHbIE OTNOXEHNS

WNaBecTHskM cyBopoBckon Tonuwm (C3sv)

C.ZP?qnequBepmwnbie OTIIOKOHNA W3BecTHsAKM namannosckon Tonwm (C3izm)

l -l AnnioBuarnbHble Necku u
IS cynecu (a ll)
- MopeHHble cyrnuHkm (g 1)
l-_ =] AnnosuansHo-nioBrormnaumnanbHele
necku, cynecu u cyrnunkm (a,f Il)

NuHb! MewepuHckon Tonuwm (C3msc) CpeaHeKkaMeHHOYromNbHbIE OTNOXEeHNA

W3BecTHsikn paTtmuposckon Tonuwm (C3rt) W3BECTHAKM NOAONBCKO-MSAYKOBCKOrO

ropuaoHTa (C2pd-mc)

Puc. 10. I'eonornueckuii pazpes 1eHTpa r. MockBsl OT yiaulibl Bo3nBuxkeHka
10 KoMmcomombsckoro npocmnekrta (coctaBmwm Kyrenos B.M. u ap., 2008)
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Puc. 11. I'eonornueckuit pa3pe3 B pailoHe XOPOIIEBCKOTO IIOCCE
(cnpaBa — kapcroBas BopoHka) (1o B.M. Kyrenoy, B.H. KoxxeBaukoBoii u nip., 2001)

Haubonee omacHbiMu B mpeaenax MOCKBBI CUUTAIOTCS Kapcm U Kapcmogo-
cyghgho3uonnvie npoyeccol.

KapcroBbie u TeCHO cBsi3aHHBIE ¢ HUMU CY()D(PO3MOHHBIE MPOIIECCHl PA3BUBAIOTCA B
pe3yJbTaTe Tre0JOTHYECKON NESITENbHOCTH MOA3EMHBIX BOJ M OTHOCATCS K ONACHBIM
TPYIHO MPOTHO3UPYEMBIM IpoueccaMm. Pa3BUTHE 3TUX TPOLIECCOB MPUBOJIUT K
pPa3yIUIOTHEHUIO TPYHTOBBIX TOJII, OOpPa30BaHUIO MYCTOT, MPOBAJOB M OCEAAHUIO
OT/ICJIbHBIX YYaCTKOB 3€MHOM MMOBEPXHOCTH.

KapcTtoBeie ¢dopmbl Ha TeppuTopuu ropojga MOCKBBI CBSi3aHbl C HajJu4ueM B
reoJIOTUYECKOM  pa3pe3e MouHol Ttoimu  (Oonmee 300 M) pacTBOPUMBIX U
BOJIONIPOHMIIAEMBIX KapOOHATHBIX TOPOJ KaMEHHOYTOJbHOro Bo3pacta. OHH, Kak
MpPaBUJIO, 3aJeral0T Ha TJIYOMHE HECKOJbKUX JIECSITKOB METPOB MOJ TOJIIEH Me30-
KallHO30MCKUX oOpa3oBaHuii. Pa3BuTHe KapcTa B KaMEHHOYTOJBHBIX OTJIOXKEHHUSIX
MPEJCTABISACT JUINTENBHBIA U CIIOXKHBIM MPOLIECC, MPOUCXOAMBIIMN B TI€OJIOTMYECKOE
BpeMs, OOYCJIOBJIICHHBIH OCOOEHHOCTSIMH T€OJOTUYECKOTO W THUIPOTeOIOTHYECKOTrO
pazBuTHs ~ TeppuTopuu. Hambonee  WHTEHCHMBHO  3aKapCTOBAaHbI ~ BEpXHE- U
CpPEIHEKaMEHHOYTOJIbHBIC KapOOHATHBIE TOPOJBI, OCOOCHHO HaxonsAIIuecs B 00JiacTu
YHACJIEOBAHHOIO PAa3BUTHS PEUHBIX AOJUH. IMEIOTCSI KpyIHBIE MOJOCTH BHYTPU MacCHBa
U BOPOHKOOOpa3HbIE TOHIKCHHSI Ha TOBEPXHOCTH PACTBOPUMBIX TOPOJA. XapakTep U
CTEINEeHb MOPAKEHHOCTH KapCTOM MEHSIETCSl MO IUIom@aau v mno riayouHe. [loBblieHHas
3aKapCTOBAHHOCTH MOPOJI 10 TiIyOuH 80-85 M HaOMr0aeTCs B Mpejiesaax 30H MOBBIIEHHON
TPEITMHOBATOCTH.
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Oco0oe 3HayeHHE HMEIOT AaHHbIE 00 00JacTH PacHpPOCTPaHEHUS KapCTOBOW H
KapcToBO-Cy(h(po3noHHON omacHOCTU. [IpakTHyeckn B KaXIOM aJIMUHUCTPATUBHOM
OKpyTe ropojia UMEITCs KapCTOONIACHbIE 30HBI, KOTOPbIE 0CO00 3HAUUMBI JJIs [TO/I3EMHBIX
COOPYKEHHM TIyOOKOro 3ajI0’KEHUs, MOMAJAIoIMX B TOJLLY KapOOHATHBIX MOPOJ WIIU
KOI'Jla 3TU IOPOABl OKa3bIBAIOTCS B IpeAesiaX aKTUBHOM CKMMAaeMOH 30HBI U 00JACTH
BIMSIHUSL  BBIILIEPACIIONOKEHHBIX ~ COOPY)KEHHMH.  3HAuuTEeNbHA  TaKkKe  IJIOLIAAb
pacnpoCTpaHEeHUs! 30H C KapcTOBO-CY((PO3MOHHON ONACHOCTBIO, aKTyallbHas JUIsl 3AaHUN
U COOpPY)KEHUH JaXe CpaBHUTEIbHO HEryOokoro 3anoxenus. KapTa KapcToBOH
OMACHOCTH Ha Tepputopuud T. MOCKBBI TpeACcTaBieHa Ha puc. 12, KapTra KapcTOBO-
cy(do3nonHoit onacHOCTH Ha TeppuTopuu T. MOCKBbI — Ha puc. 13.
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Kareropuu kapcTOBOM OMACHOCTH:
Bl - secoma onacHas

[[] - onacHas

[] - manoonacHas

Puc. 12. Kaprta kapcToBOil OMaCHOCTH HA TEPPUTOPUU I'. MOCKBBI
(coctaBunu Kyrenos B.M., H.I'. Aaucumona, 1.A. Koxesnukosa, 1.B. KoznsikoBa, M.M.
Makcumos, B.C. CasiHos, 1996).
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Kateropun kapctoBo-cypdh0o3u0HHOM OMAaCHOCTH:
- BeCbMa onacHas

[] - onacras

[] - manoonacHas

Puc. 13. Kapra xapcToBo-cyh()o3MOoHHON 0MaCHOCTH HA TEPPUTOPUH T. MOCKBBI
(coctaBunu Kyrenos B.M., H.I'. Aaucumona, 1.A. Koxesuukosa, 1.B. KoznsikoBa, M.M.
Makcumos, B.C. Casnos, 1996).
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Ononsnu, HECMOTPA HA HX JIOKAJBHOE PACHPOCTPAHEHUE U IPUYPOUEHHOCTh K
CKJIOHOBBIM YYaCTKaM, MPEACTABIIAIOT CEPbE3HBIE OCIOXKHEHHS JIJII CTPOUTENBCTBA. IJTO
KacaeTrcsl Kak IIyOOKuX omoji3Hed (rryOmHa 3axBata mopoxa a0 100 M ¢ momaabio
passutHs 10 1 kM%), Tak U [UIs HOBEPXHOCTHBIX, MEJKUX OIIOJ3HEN ¢ IiyOMHOM 3axBara
mopox 1-5 M, pexe 10 M. OcobOyro OINACHOCTh MPEJACTABISIET TEXHOICHHOE
WHULIMMPOBAHUE OIOJI3HEBBIX IMPOIECCOB, B TOM YHUCJE IO CKIOHAM PEYHBIX JIOJIUH U
CTPOUTENBHBIX BBIEMOK.

Opo3uonusie npoyeccovl (IIOCKOCTHAs, OBpa)KHAs, pedyHast 3po3usi U abpazus Ha
BOJOXPAHWINILAX) PacCHpOCTPAHEHbl HAa TEPPUTOPUHM MOCKBBI JOCTATOYHO LIMPOKO,
OJIHAKO HE UMEIOT 0COOOTO CYIIECTBEHHOTO N'€0OTEXHUYECKOTO 3HAYCHHUS.

Cygpozuonnvie npoyeccol TPUPOJHOTO MPOUCXOKACHUI HA TEPPUTOPHH MOCKBBI
BCTPEYAIOTCS KpailHE pelIKo, HApUMeEp, Ha KPYThIX CKJIOHAX JOJIMHBI peKH YepTaHOBKHU U
ee NMpPUTOKOB B buTieBckom jecomapke. Bmecte ¢ TeM, B NpaKTHUKE CTPOUTEILCTBA
HE00X0UMO YUYUTHIBATh, YTO MHOTHE Pa3HOBUIHOCTH AJUTFOBUAJIBHBIX,
GIIOBHOIISIIIMATIBHBIX, @ TakXKe KOPEHHBIX MEJIOBBIX M IOPCKHUX TII€CKOB SIBJISIOTCS
cypdo3nonHo-HeyCTONYMBBIMU. K TakoBBIM OTHOCATCS M MHOTME TEXHOI'€HHBIE
OTJIOXKECHHUS.

[Ipu ompeneneHHbIX TUAPOAMHAMUYECKUX YCIOBUAX B Cy(P(HO3MOHHBIA MPOLECC
MOTYT  BOBJIEKaTbCA  HEKOTOPbIE  MBUICBATO-TJIIMHHUCTBIE  TOPOALI W DIIOBUU
KaMEHHOYTOJIbHBIX OTJI0KEHUH.

CyliecTBEHHbIE OCIIOKHEHUSI B CTPOUTENBCTBE MPEICTABIAIOT MPOSIBICHUS
NIIbIBYHHOCMU TUKCOTPOIIHBIX  E€CYAHO-aJIEBPUTOBBIX TIOPOJI, HAXOMSAIIMUXCS B
BOJIOHACKIIIICHHOM COCTOSIHUU. [[JIBIBYHHO-HEYCTOWYUBBIMU TPYHTAMU MPUHSITO CUUTATh,
MPEXJIE BCEro, MEJIKUE U MbUIEBAThIe BOJOHACHIIIEHHBIE TIECKU, KOTOPbIE MPU BCKPHITUU
TOPHBIMU BBIPAOOTKAMU TEPSAIOT YCTOMYMBOCTh M TOCTYNAIOT B CBOOOAHBIE OOBEMBI,
o0pa3ysi Tak Ha3bIBaeMble «(PUIbTPALMOHHBIE BBIMOPB». Kpome mecuaHblX TPYHTOB,
IUIBIBYHHBIE CBOWMCTBA MPHU OMPEAECICHHBIX YCIOBUSX, MOTYT IMPOSIBUTh CYNECHU U JAXKE
CYIJIMHKM, T.. TOHKO  JIUCIIEPCHBIE  MOpPOABl  OOJajarolue  3HAuYUTEIbHON
ruApOUIHLHOCTHIO U HU3KON BOJOMPOHUIIAEMOCTHIO. [ TaBHOW MPUYMHON MPOSBICHUS Y
MECYAHbIX TPYHTOB IUIBIBYHHBIX CBOMCTB, SIBJIISIETCS JaBJIECHUE MOA3EMHBIX BOJ,
00yCJIOBIIGHHOE THUIPOJUHAMUYECKUM TPAJMEHTOM TpU BCKphITHM T1acta. Cpenu
IJIBIBYHHBIX BCTPEUYAIOTCS UM YETBEPTUUHBIE, U KOPEHHbIE (TUTOHCKOIO sipyca BEpXHEH
10pbI) opojibl. HeratnBHOE BIMsIHUE ITBIBYHOB HAa CTPOUTEINIbHBIE PAaOOTHI U ehopmaruu
CYIIECTBYIOIIUX 3/IaHUM TIPU BBITEKAHUM IUIBIBYHOB B CTPOUTEIbHBIC BBIEMKH
3a(MKCUPOBaHbl BO MHOTHUX paillOHax ropojia, KaKk Mpu CTPOUTENbCTBE METPO, TaAK U MPH
CTPOUTENBCTBE TPAXKIAAHCKUX 3IaHUN U COOPYKEHHM OTHOCHUTENBHO HEriIyOOKOro
3aJI0KEHUSI.

Mopo3snoe nyuenue MHUPOKO PA3BUTO HA TEPPUTOPUM MOCKBBI M TNPOSIBISETCA
IJIaBHBIM 00pa3oM B BUJE€ HApYIIEHUH acaabTOBOTO MOKPBHITUS aBTOMOOUIIBHBIX JOPOT
(BciencTBre 0Opa3oBaHMs MyYUH BHYTPU JIOPOKHOTO MOKPBITHS), BRITYYUBAHUS JIETKUX
dbyHIaMEHTOB, CTOJOOB, OMOp M MauT JWHUW dJEKTporepenad M CBs3u. MoposHoe
My4eHUE pPa3BUBAETCS 3a CYET MU3MEHEHUW CTPYKTYpbl TJIMHUCTBIX, MbLIEBATHIX U
MEJIKOTIECYaHBIX TPYHTOB IMPHU MX 3aMEp3aHUU, KOTJa 00beM I'pyHTa YBEIUYHMBACTCS HA

10-12 %.
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Husxcenepno-eeonozuyeckue ycaogus meppumopuu 20pooa Mockeul

B npememax Ttepputopui  MOCKBBI, HMHXEHEPHO-T€OJOTUUECKHE  YCIOBUSA
OTJIMYAIOTCS 3HAYMTEIBHBIM pa3HOOOpa3reM, U3MEHSSACHh OT MPOCTHIX U OJaronpUsSTHBIX
JI0 BEChbMa CJIOKHBIX, HEOJAronpUsITHBIX C BBICOKOM BEPOSTHOCTHIO MPOSBJICHUS OIMACHBIX
T'€OJIOTMYECKUX MPOIIECCOB M HETaTHUBHBIX I'€0IKOJIOTHUECKUX U3MeHeHui. Ha ocHoBaHuHU
paboT, BBIMOJHEHHBIX B Tmepuos 1983-1984 T10M0B KOJUIEKTUBOM aBTOPOB IO
pykoBojicTBoM ['.A. I'onoakoBckoi, B mpeaesiax MOCKBBI BBIJICJICHO YEThIPE MHKEHEPHO-
reosornueckue oonactu — A, b, B u I'. JleransHoe onucanue Kaxaoil U3 HUX MPUBEICHO
BO MHOTHX paboTax. B 0OCHOBY MHXEHEPHO-TEOJOTHUYECKOTO PAlOHUPOBAHUSI TEPPUTOPUU
MockBbl ObUIM TIOJIOKEHBI, TJIABHBIM 00pa3oM, MaHHbIE 00 OCOOCHHOCTAX ME3030M-
KaliHO30MCKOM TOJIIM U, OCOOEHHO, OTJIOXKEHHUI YE€TBEPTHUUHOTO BO3PACTa, SBIISIOIIUXCS
OCHOBaHHUEM OOJIBIIMHCTBA IOCTPOEHHBIX 3JaHUN U COOPYKEHU.

Ha puc. 14 mpencraBieHa cxema WHKEHEPHO-TEOJIOTMYECKOrO PAMOHMPOBAHUS
TeppuTOpur MOCKBBI, C HAHECEHHBIMU Ha Hee 00BbEKTaMU MCCJICAOBAHMM, U XapaKTePHbBIC
TUIBI CTPOCHMS T'€OJIOTHYECKOM cpeibl B MpeJesiax BBIICICHHBIX oOjacTel (pailoHOB).
Hwxe npuBeeHa kpaTtkas XapakKTepUCTHKA YKa3aHHBIX 00J1acTeH.

Puc. 14. CxeMa HH)KEHEPHO-T€OJIOTUYECKOTO PAOHUPOBAHUS
TEPPUTOPHUH I'. MOCKBBI U TUIIBI CTPOEHHUSI T€0JIOTHYECKON CpeIbl
(coctaBunu I'.A. T'ononkosckas, H.W. Jlebenera, 1984).
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Hnorceneprno-eeonocuueckas obnacms «A» 3aHAMAET 3aMajiHyl0, IOr0-3aMaJHYI0 U
I0O)KHYI0 4acTb TOpoja, MPAaKTUYECKH LEIUMKOM 3axBaTeiBasg FOro-3anmaigHblil, a Takke
4acTUYHO 3anaaHblii U FOXKHBIM aIMUHUCTPATUBHBIE OKPYTa. DTa TEPPUTOPUS YMEPEHHBIX
HOBEUININX TEKTOHWYECKUX ABWIKCHHM C MpeoOajaHueM YCTOWYHMBBIX MOIHATHH. B ee
npenenax — pa3BUTHI BBICOKHE MOPEHHBIE BO3BBIIIIEHHOCTH " MOJIOTHE
GbaroBHOIISIIIMATIbHBIE PABHUHBI. AOCOJIIOTHBIE OTMETKM MECTHOCTH B Mpezesax Haubolee
BbICOKMX KyHueBckoii u TemmocTaHCKOW BO3BBIIEHHOCTEH npocturaror 250 M.
XapakTepHbIMU 4YepTaMU JAaHHOW 00JIACTH SIBISIOTCS: CHJIBHO pacwWICHEHHBIN penbed;
MaJIOMOIIHBIM Y€XO0J YEeTBEPTUUHBIX OTIOXeHUU (0T 5-10 mo 20 M) u 3HAUUTENBHAs
TOJIA HUKHEMEJIOBBIX M BEPXHEIOPCKUX OTJIOXKEHUU; Oosblnas riayOMHA KpOBIHU
MOJACTWIAOIINX WX KaMEHHOYTOJIbHBIX TPEIIMHOBATBHIX M 3aKapCTOBAHHBIX IOPOJ;
OTCYTCTBUE THIPABIMYECKON CBSI3M MEXKJYy HAIBIOPCKUMH UM KaMEHHOYTOJbHBIMHU
BOJIOHOCHBIMU TOPH30HTAMM; JOCTATOYHO TJyOOKOE 3ajieraHhe TPYHTOBBIX BOJ Ha
Bogopaznenax (10 20-30 M), cpaBHUTENIBHO HEOOIbINAS TJIOMAAL MOATOIUICHUS (TIOPsAKa
30%); mnpUypOYEHHOCTh MAaKCHUMAJIbHOW MOIIHOCTA TEXHOTEHHBIX OTJOXEHHH K
3aChIlIaHHBIM OBparaM, pyciaM MajblX peK U pydbeB (10 6-10 M), Ha ocrampHOU
Tepputopun — He 6omee 1-3 M.

B menom, manHas o0nacTh OLIEHMBAETCS Kak OJaronpusTHAas JIsl CTPOUTEIHCTBA,
OJIHAKO, HEOOXOJUMO YUYUTHIBATh HAIMYHUE CJCAYIOUIUX OCJIOXKHSIOMUX T'€OJOTUYECKUX
MPOLIECCOB: OBPAYKHOM 3PO3HH, IIOCKOCTHOTO CMbIBA M OMOJI3HEH; JUHEHHON cyddo3uun
BJIOJIb 3aCBINIAHHBIX BOJOTOKOB (HETaTMBHOE BIIMSHUE JIMKBUAAIIMU OBPa)KHO-0aIOYHOMU
CETU W TUIAHUPOBKU CKIIOHOB); MOATOIUICHHE TEPPUTOPUH, YEMY CIOCOOCTBYET OIM3KOE
3aJIeraHue BOJOYMHOPHBIX CJIOEB MOPEH MOCKOBCKOTO M JHENPOBCKOTO IMKJIOB
OJIEICHEHMS; KapCTa B JIOKAJIbHBIX 30HAX IPU CTPOUTEIHCTBE MOJ3EMHBIX COOPYKECHUHU
rry0okoro 3anoxkeHus. [lpu onpeneneHHbix 3aoxeHus. [Ipu onpeaeneHHbIX YCIOBUAX
MEJIOBBIE TIECKM CKJIOHHBI K TPOSIBIICHUIO TUIBIBYHHBIX CBOMCTB, 4YTO CYIIECTBEHHO
OCJIOKHSIET TOA3EMHOE CTPOMTEILCTBO B OMHUCHhIBacMoi oOnactu. HepoBHast KpoBiis
MOpEH, pas3u4yHas TJIyOMHa 3ajieraHusl TUIOTHBIX (DIIOBUOTIIAIMAIBHBIX TIECKOB U
HUKHEMEJIOBBIX TTECKOB C MPOCIIOSMU MECYAaHUKOB TPeOyeT BHUMATEILHOTO OTHOIIICHHUS K
000CHOBaHUIO TJIyOWHBI TOTPYXEHUS CBall B Ciy4yae TMPUMEHEHHS HTOTO THIIA
GbyHIaMEHTOB.

Hnoscenepro-eeonocuyeckasn oonacms «b» 3aHIMaeT ceBepo-3anaHyI0 U CEBEPHYIO
YacTU TOpoJa, OXBaThiBas 3HAUYUTENbHYIO 4YacTh CeBepHoro u yactuuHo CeBepo-
Bocrtounoro, Cesepo-3anagnoro u LlentpansHoro AQO. 3ta TEppUTOpHS OTHOCHUTEIBHO
c1a0bIX TMPOSIBIICHUM HOBEHIINX TEKTOHMUYECKUX TOAHATHNA. OHa mpeacTaBisieT coOoi
MOJIOTOBOJTHUCTYIO ~ MOPEHHO-(DJIIOBHOTJISIIMAIBHYIO ~ PaBHUHY, €  aOCOJIIOTHBIMU
oTMeTkamMu 165+185 M. OTAMYUTEILHBIMU YepTaMu JAaHHOW 00JIACTH SIBIISIOTCS: Cl1abo
pacuJieHeHHbIH penbed; 3HAYNTENBHBIN 1O MOITHOCTH TTOKPOB YETBEPTUYHBIX OTIIOKCHUIA,
MIPEJCTABJICHHBIM, B OCHOBHOM JHEINPOBCKOW MOPEHOM W  NOACTHJIAIOIIMMH
GIIOBHOTIISIIIMAIIBHBIMUA ~ TIECKAMHU; TOJTHOE€ OTCYTCTBHE Pa3MBITBIX BEPXHEMEIOBBIX
OTJIOKEHUM, HAJIMYKME HA OTAEJBHBIX Y4YacTKaxX OTJIOKEHUW HIXKHETO MeEJa M 3aMETHOE
CHI)KEHHUE WM OTCYTCTBHE BEPXHEIOPCKHUX MECKOB U AJIEBPUTOB BEPXHEBOJKCKOTO SpPYyCa;
CpPaBHUTEJILHO HETJIyOOKOE 3aJleTaHue KPOBJIM KaMEHHOYTOJBHBIX mopoj (He 6osee 40-60
M); HQJIMYMUE CJIOKHOW THUIIPABIUYECKON CBSI3M MEXIY OTACIbHBIMU BOJOHOCHBIMHU
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TOPU30HTaMH ME30KaHO30MCKOr0 KOMIUIEKCAa M OJIM3KOE K IOBEPXHOCTH 3aJleraHue
IpYHTOBBIX BOJ (2-3 M, mectamu 3-10 M); 3HAUWTENbHAs IUIONIAAL IOATOIUICHUS
teppuropun (25+47 %), Bo3pacraromias B BOCTOYHOM HaripaBiieHuu. Cpelid MOKPOBHBIX
o0pa3oBaHMil OOIBIIYIO MJIOMAAb 3aHUMAIOT TEXHOTCHHBIE OTJIOKEHHUS, MOIIHOCTHIO 3-10
M; IOUPOKOE pacHpoCTpaHEHHWE K CeBepy OT JAOJAUHBI p. JIMXOOOpKH HMEIOT
BEPXHEUETBEPTUYHBIE M COBPEMEHHBIE O03€pHO-OOJOTHBIE W OOJOTHBIE OTJIOXKEHUS,
OTHOCHMBIE K ciabbiM TpyHTaMm (wibl, Topd u 3aTop(oBaHHBIE TPYHTHI), MMEIOITHE
HEOJHOPOJHOE CTPOCHUE U 3aMETHYIO U3MEHYMBOCTD COCTABA IO MPOCTUPAHHUIO.

B uenom, o6nacte «b» oneHuBaeTcs Kak JOCTaTOYHO OjarompusiTHas Jis
cTpoutenscTBa. OnpenieeHHbIe MPOOJIEMbI TPEACTABISIOT: OTMEUEHHBIE Cl1a0ble TPYHTHI;
HEOJHOPOJHOCTh COCTaBa M CBOMCTB TEXHOTCHHBIX TPYHTOB; pPa3BHUBAIOIIEECS
NOATOIUIEHUE, KOTOpoe OXBaTUT 41+58 % TeppUTOpUM; JIOKAJIBHOE PACHOJIOKCHHUE B
CeBEpO-3amMaJHOM 4YacTu OOJACTH 30HBI KApCTOBOM OMACHOCTU JUISl COOPYKEHUU
ryookoro 3anoxeHus. C ykazaHHOM crnenu(pUKOW TOKPOBHOTO 4YeXJia CBSA3aHO
JIOCTATOYHO OOJIBIIIOE KOJIMYECTBO AePOpMaLIMiA 31aHHS U COOPYKEHUH.

Hudxcenepno-eeonocuveckas obracme «By 3aHMMaeT BOCTOYHYIO M CEBEpO-
BOCTOYHYIO YacTH IOpoJia, OXBaThbIBasi B OCHOBHOM, BocTouHbIi M, yacTuyHO, CeBepo-
Boctounsiii 1 Oro-BocTouHblli afiMHUHUCTPAaTUBHBIE OKpyra MOCKBBI. DTa TEPPUTOPUS
BeChbMa CJIa0bIX HOBEHIIMX TEKTOHMYECKHUX JIBKEHUH ¢ mpeoliasaHueM NOAHATH. B ee
npenenax pa3BUThl 3aHPOBBIE PABHUHBI C OCTaHIIAMH MOPEHHBIX XOJIMOB. AOCONIOTHbBIE
OTMETKM MECTHOCTH He mnpeBbimatoT 150+165 M. XapakTepHbIMH dYepTamu 00JIacTd
ABJISIIOTCS: TIPAKTUUECKHU TIJIOCKUM €J1ab0 pacusieHeHHbIN penbed; Haubosiee 0JHOPOIHOE,
[0 CPaBHEHUIO C APYIMMHU O00JIACTAMH, CTPOEHUE YETBEPTUUHBIX OTIIOKEHHUH, OOIIeH
MOITHOCTBIO 10+30 M, MPEACTaBIEHHOTO NOBCEMECTHO HAAMOPEHHBIMU U ITOAMOPEHHBIMU
IECKAMHM C pa3leisoleld MX MOPEHOM MOCKOBCKOIO OJIEAEHEHUs (HAa OTIEIbHBIX
y4acTKax OHa OTCYTCTBYET); MaJOMOIIIHAsI TOJIIIA IOPCKUX TJIUH KeJJIOBEH-0KC(HOpPICKOro
ApyCOB (BEPXHEBOJDKCKME TMECKM NPAKTUYECKH OTCYTCTBYIOT); 3ajeraHue KpOBIH
KapOOHATHBIX MOpoA Ha rinyouHax ot 40 1o 60 m; cnabas IPEHUPOBAHHOCTH TEPPUTOPHH;
BeCcbMa OJIM3KO€ 3ajJieraHre rPyHTOBBIX BOJ (OT 2-5 M, pexe 10 10 M), ux rugpaBiudeckas
CBA3b C (IIOBHUOIIISILIMAIBHBIM BOJOHOCHBIM TOPU30HTOM; HaubOosbiias no Mockse
uronaae nmoarorureHus — 80 %.

CrpoutenbcTBO B Tpeenax JIaHHOM OO0JacTh  OCJIOXKHEHO OTMEUYECHHBIMHU
TMIPOTE€OJIOTUYECKUMH  YCIOBUSIMHM, a TaKKe€ HAJIMYUEM TEXHOIEHHBIX TIPYHTOB,
JIOCTUTAIOIIUX MAaKCUMAJIbHOW MOIIHOCTA 6 M B paiioHe ctaHiuu MeTpo «llleakoBckasy.
3aperucTpupoBaHHbIE HA paccMaTPUBAEMOW TEPPUTOPHHU ciydan nedopmaruii 31aHun
OOBSCHSIOTCS, TJIaBHBIM 00pa3oM, HEPAaBHOMEPHON CHKMMAE€MOCTBhIO MPUPOAHBIX U
TEXHOTE€HHBIX T'PYHTOB, HAPYIIEHUEM UX CBOMCTB MPU BEAEHUM OTKPBITOIO BOJIOOTIMBA,
IPOXOJKOM KOTJIOBAaHOB M TpaHIIEW, BOJM3M CYHIECTBYIOIIMX 3JaHUNA, HMHOTIA C
pPa3BUTHEM MOPO3HOIO IIy4YEHHMs] M MPOSBICHUEM IUIBIBYHHBIX CBOWMCTB TPYHTOB.
VYyuThiBas HAMEUAIOIIYIOCS TEHACHIUIO Pa3BUTHUS MOJ3EMHOTO CTPOUTEILCTBA B MOCKBE,
B JJAHHOM 00JIaCTH HE MCKJIIOYEHBI OCJIOKHEHMSI, CBSI3aHHbIE C BBISIBIICHHON B IMOCJEIHEE
BpEMs KapCTOBOM OMACHOCTHIO B CEBEPO- CEBEPO-BOCTOYHOM YACTH 3TOM 00JIaCTH.

Hnocenepno-eeonocuveckas obaacms «I» 3aHUMAET TMOYTH TPETh TEPPUTOPUU
ropojia, npuypodyeHa K aojauHaMm pek MockBbl, Sly3bl U UX HNPUTOKOB M OXBAaTbIBAET BCE
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aJIMUHUCTPATUBHBIE OKpYTa ropojia. Ta 001acTh XapakTepusyeTcss HauOoiee CI0KHBIMU
MH)KEHEPHO-T€0JOTMUYECKMMH  YCIIOBUSIMU B CBSI3M C OCOOEHHOCTSIMH TI'€0JIOTMYECKOTO
CTPOEHMS, TUJIPOr€0JOrMYE€CKON U Ie0IMHaMUYECKOM 00CTaHOBKOW. E€ OTiMUnTEIbHBIMU
4epTaMH SBJIIFOTCS: 3HAYMUTENbHAS IUIOMIAJb YYaCTKOB C IIOJHBIM OTCYTCTBHEM WIH
3HAYUTEIBHBIM Pa3MbIBOM ME3030MCKHUX OTJIOKEHHH, B TOM UYHCJIE BOJOYIIOPHBIX FOPCKUX
IJIMH (JIMIIb B PEAKUX JIOKAIbHBIX 30HaX MOLIHOCTh M€3030MCKUX nopoA nocturaet 50 m);
HaJIMYUEe NOrpeOCHHBIX JOJEIHUKOBBIX JIOJMH, MepeyriyoneHHsix Ha 10-30 M mo
CPaBHEHHIO C  COBPEMEHHBIMH  pPEUYHBIMH,  CIOXEHHBIX  [PEUMYIIECTBEHHO
AJUTIOBUANIBHBIMA M, MECTAMHM, JIEIHUKOBBIMH W O3€PHO-JIEIHHUKOBBIMHU OTJIOKEHUSMU;
HaJIM4YM€ HA MHOTMX YYacTKaX IMpsSMOr0 KOHTAaKTa BEpPXHEM MECYaHOW TOJIIU C
TPEIIMHOBATHIMU M 3aKapCTOBAHHBIMHM IOPOJAAMH KapOOHa; TecHas THUIApaBINYecKas
B3aMMOCBSI3b BCEX BOJOHOCHBIX TOPU30HTOB, B TOM 4YHUCJIE€ YETBEPTHUYHOIO U
KaMEHHOYTOJIbHOTO KOMILJIEKCOB; Ha OTJENBbHBIX ydacTKaxX (PUKCHUPYIOTCS IMOBBIIICHHbBIE
3HAUEHUsl TEPEnajoB YpOBHEH O€3HANOpPHBIX M HANOPHBIX BOJ, a TaKKe 3HAYCHUUN
rpagueHTa BEPTUKAJILHOM ¢uibTpanuu (B 30HE MaJjou MOIIIHOCTH
MaJIOBOIOIIPOHUIIAEMBIX IOPCKUX IJIMH OKC(OPCKOTro sipyca); HIMPOKOE pa3BUTHE KapcTa,
KapcTOBO-CY(h(PO3HOHHBIX U Cy(D(HO3UOHHBIX IPOLECCOB, CBSI3aHHBIX C HHUCXOIALICH
¢unbTpanueil NpupoAHbIX U TEXHOICHHBIX BOJ; 3aMETHOE pPa3BUTHE TIyOOKUX U MEIKUX
ONOJ3HEW, a TakKe OCENaHHs I[OBEPXHOCTU B CBSI3M C OTMEUYEHHBIMHU BBIIIE
TEKTOHWYECKHUMH U TEXHOTE€HHBIMHU IPUYMHAMU; MOIIHOCTh TEXHOIC€HHBIX OTJIOKEHHH Ha
OTZAEJIBHBIX ydacTKax nmpesbimaet 10 M.

B wmenom, yciaoBusi CTpouTenbCTBa B mpeaenax obnactu «I'» OUEHMBAIOTCS Kak
CIOXKHBIE M BechbMa CIOXHbIEe. VMEHHO »Ta WH)KEHEpHO-TeoJornyeckas o00J1acTh
TEPPUTOPUM TOPOJa OTHOCUTCS K 30HAM HamOOJiee BBICOKOIO TIE€0JIOTMYECKOr0 pPHUCKa
(BBLIETSIOTCS] KATETOPUHU YPE3BbIYAHO OMACHbBIE, BECbMa OIMACHBIE U ONACHbIE). 31ECh, B
CYIIECTBEHHO OoJblIell Mepe, 4YeM B JApyrux oOJacTsAX CKa3bIBae€TCAd BIUSHUE
TEXHOI'€HHOT'O M3MEHEHHUs TeOJIOTMYECKOW cpeibl, Haubojee MHTEHCUBHO MPOSBISIOTCS
pa3HOOOpa3Hble TEXHOTCHHbIE HArpy3Kd, HAOMIOAAIOTCS B OOJBIIMX MaciiTadax
nedopManui 34aHUA U COOPYKEHUM, MHOTOYHCIIECHHBIE OCIOKHEHHUS B XOJ€ BEICHMUS
CTPOUTENIbCTBA HOBBIX U PEKOHCTPYKIMH CYILIECTBYIOUINX OOBEKTOB.

[1.2. TpeGoBanusi npeabsB/IsieMble K OPraHU3ALUM U MPOBEACHUIO
PEKOTHOCIIUPOBOYHOI0 MAPIIPYTA

B xome reonormueckod MpakTUKM ~y4yeOHas  CTyJIEHYecKass TpYNIbl C
IpernojiaBaresieM MPoBOJIUT PEKOTHOCIIMPOBOYHBIA MapUIPYT MO TEPPUTOPUU T'. MOCKBEI €
LEIbI0 O3HAKOMJICHUSI C TEOJIOTMYECKMM CTPOECHHMEM ydacTKa M BbIOpAaTh MECTO s
3alaHHOTO coopyxeHus. [lo miomaan u3ydyaeMol B mpolecce MapuipyTa TEPPUTOPHH,
COCTaBy BBINMOJHSAEMBIX pabOT, B TOM YHUCJIE W TMOCIEAYIOIIMX KaMepalbHbIX, 3TO
PEKOTHOCIIMPOBOYHOE 00ceJOBaHUE OJIMKE K MHKEHEPHO-T€OJIOTMUECKOU ChEMKE.

NuxenepHo-reosornyeckas ch€MKa — 3TO MaplIpyTHOE oOcienoBaHue Oojee Uiu
MEHEE 3HAUUTENBHON IJIOAAM 3aCTPOMKHM, Kak Obl MHOXECTBO IE€pPECeKaroIIUuXCs
MapIIpyTOB PEKOTHOCLHUPOBKHU. B pe3ynbrare ChEMKH COCTAaBISIOT KapTy WHKEHEPHO-
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r€0JIOTMYECKOr0 palOHUPOBAHMSI MECTHOCTH, KapTy MHKEHEPHO-T€0JIOTMYECKUX YCIOBHIA,
4acTO COMNPOBOXKAAEMble PSIAOM CIEUHUATBHBIX KapT, Ha KOTOPBIX IIOKa3aHbl MeCTa
MPOSIBJICHUSI OIACHBIX TEOJOTHYECKUX IPOLIECCOB, TIeOMOP(HOIOTHUYECKUE 3IEMEHTBI
penbeda MECTHOCTH, CBEJICHUS O MOJ3EMHBIX BOJAX M JIpyrue crenupuyeckue JaHHbIC
aKTyaJlbHbIC JUIsl paCCMAaTPUBAEMOro ydyacTtka. Kapra nHKeHEepHO-T€0JOTUYECKUX YCIOBUU
— oroOpakeHHME Ha Tomorpauyeckod OCHOBE MECT TPOSBICHUS PA3THUYHBIX
reoJIOTUYECKUX (DAKTOPOB, OMPENEISIONUX YCIOBUS CTPOUTENBCTBA M AKCIUTyaTallud
3JaHUA U COOPY’KEHUW, a UMEHHO MOKa3 IUIONIA/Ied paclpOCTPaHEHUs CJIA0bIX I'PYHTOB,
YYaCTKOB TMOATOIUIEHHBIX TMOJ3EMHBIMH BOJAMH, OIOJI3HEBBIX OJIOKOB, KapCTOBBIX
BOPOHOK W IUIOHIAJ€H IMOTEHUMAaIbHO ONACHBIX O OMNOJI3HAM, KapcTy W T.nm. Kapra
WH)XCHEPHO-T€0JOTHUYECKOT0 PaliOHUPOBAHUS TMPEACTABISET COO0O0W TOomorpaduvecKuii
IUIaH MECTHOCTH, Ha KOTOPOM BCSI TEPPUTOPHUS PA3LEIICHA HA PAOHBI, OTHOCUTEIBHO
OJTHOPOJIHBIE IO WHXEHEPHO-T€OJOTMYECKUM YCIOBUSAM CTPOUTEIBCTBA JAHHOTO THIIA
COOpY)KE€HHMI. PallOHBI pa3nMyarOTCsI TEMH TPYAHOCTSAMH, C KOTOPBIMH CTPOMTENN
CTOJIKHYTCA TIpU OCBOCHMHM. Il0 CTENEHM CIOXHOCTH CTPOUTEIBCTBA pailioHaM
IIPUCBAaUBACTCA OJHA M3 TPEX KATETOPUW: IMPOCTOW, CPEIHEW CII0)KHOCTHU, CIIOMKHBIM.
KonnuecTBO palioHOB Ha KapTe€ MOKET 3HAUUTENIBHO MPEBBIIATH TPH, TAK KaK B CIOMXKHBIX
palioHax TpPYOHOCTM OCBOCHHUS MOTYT OBbITh pa3HOW MNpupoisl. Mapumipyr B Xxojae
re0JIOTMYECKON IPAKTUKHM MOYXKHO pacCMaTpUBaTh, KAK OJIMH U3 CbEMOYHBIX MapIIPYTOB.

[lenpto yueOHOro MapumipyTa SIBISETCS 3HAKOMCTBO C  TI'€OJIOTMYECKUMHU
OCOOEHHOCTSIMM y4yacTKa M TMPOBEACHUE WX OLEHKA B CBSI3U C MpeanojaraeMou
KOMIUIEKCHOM 3aCTPOMKOW JaHHOW TeppuTopun. HakanyHe mpoBeneHHs MapuipyTa
IpernojaBareslb J0roBapUBAaEeTCs C IPyHIoil o BpeMeHu U Mmecte cOopa. Omno3naHue K
IPUOBITUIO K MECTY cOOpa AJis MPOBEACHUS MaplIpyTa HE JOMYCKaeTCsl.

OOGBIYHO  TPOTSHKEHHOCTH  Y4EOHOTO  MapuipyTa  cocTaBisieT 3-4  KM.
[TpoIOIKUTENEHOCTh MPOXOKACHUS MaplIpyTa BO MHOTOM 3aBUCHUT OT JUCUUIUIMHBI
CTYJEHTOB, CTpPOTOIO BBIIIOJIHEHUSI TPEOOBAHUN TperojaaBaTesisi, AKTUBHOW pPabOThHI
Ka)KJ0r0 WieHa Opurajipl 1 MaTepruaIbHO-TEXHUUYECKON OCHAIIEHHOCTH OpUTraabl.

Jliist paboThl B MapiipyTe Opurajze HeoOXOAUMO UMETh paclieyaTaHHbIE U3 JaHHOTO
oCcoOusl KapThl MO MapHIpyTy, OJlaHKu Tpoduiiedt 11 MOCTPOCHUS pa3pe30B, HECKOIbKO
aucToB A4, OIOKHOTHI 110 YUCIY CTYIEHTOB JUIsl BEJIEHUS THEBHUKA KaXKIbIM CTYICHTOM,
HEOOJIBIITYIO JIONATy /IS 3a4UCTOK OOHAXEHUM Mpu 0TOOpe Mpod rpyHTA, CKIATHON METp
WIN PYJIETKY I U3MEPEHUM MOLIHOCTHU CIIOEB U APYTUX HM3MEPEHUH, MEPHBIA COCY.
€MKOCTBIO 710 1 J1, 4TOOBI B HETO CBOOOJIHO BJIMBANACh CTPYS BOJABI, YaChl C CEKyHIAHOU
CTpPEJIKOW, KapaH1all, IIIAPUKOBbIEC PYUYKH, JIMHEUKH, TAaKETUKH HEOOJIBIIOTO pa3Mepa s
20-25 oOpasnoB wiM Jpyryroo Tapy, ¢oToammapaT. B kaxmoi Opuraae TOJKHBI OBITh
MOJATOTOBJIEHBI 3TUKETKH JJIsl JOKYMEHTAIlMK OTOMpaeMbIX 0o0paslloB IpyHTA. DTHUKETKA
JIOJDKHA OBITH HEOOJIBIIIOTO pa3Mepa U COJIepkKaTh CIASAYIONIUEe MO3UIMKU: HOMEp oOpasiia,
MecTO 0TOOpa, HaMMEHOBAHME TPYHTA, I'€OJIOTMYEeCKU WHAEKC, nata orbopa, @.HN.O.
oTOOpaBIIero oopaseil.

TpeboBanusi, mnpeabsBiIsieMble K OJ€XA€ M OO0YBM YYAaCTHHKOB MapuUIpyTa
NpuBeIeHbI B pazaene [.2.2.

B mnpormecce mpoxokaeHuss MapuipyTta OpHUrajbl BBIIOJHSAIOT CIEAYIOIIUE BHIIbI
pabor:
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1. Tlo xomy mapmipyTa OTMEYAlOT MyTh W BCE TOYKH HAOMIOJECHWN Ha
Kapre.

2. B Toukax HaOmOACHUN KaXIbli CTYACHT BEAET CBOM JIMYHBIA MOJICBOM
JTHEBHUK C OIHCAHUEM TEOJOTMYECKOM CUTyallMd, COOTBETCTBYIOIIUMU
3apuUCOBKaMHU OOHakeHWH (puc. 15) miam cxemaMu pa3pe3oB, C YKa3aHUEM MECT
orOopa mnpoO rpyHTa M uX onucanueM. Onucanue HaOMOACHUN BeAETCs
CTYJIGHTOM CO CJIOB TMpenojaBareisi WM MO0 COOCTBEHHOMY BOCIPHUSATHUIO
CUTYallUHU.

3. B Toukax HaOJIOACHMI, IJ€ HMMEIOTCA E€CTECTBEHHBIC OOHAKEHUS
Kaxaas Opuraia MOpOBOJUT 3aYUCTKY CKJIOHA CBEPXY BHHU3 M U3 BCKPBITHIX
Pa3sHOBUOHOCTEH TPYHTOB OTOMpArOT o0pasusl 00béMom  100-150 cm® ¢
3aMOJIHEHUEM JTHUKETKU. OTHKETKa JOJKHA OBbITh BJIOXKEHa K 00pasiy
OTOOpaHHOIO TPyHTA, HO IIPU ITOM OHA HE JI0JHKHA HAMOKHYTh U HE UCIAYKaThCsl.
Jns 3TOro mopoAy KIaayT B OJHMH IMAKET, a B JAPYrod — MOPOAY B IAKETE U
ATUKETKY. [lakeTbl MODKHBI OBITH 3aBsi3aHbl. [IpyU ATOM Kaknblil ujeH Opuramabl
JIOJDKEH y ce0s B TIOJICBOM JTHEBHHUKE clelaTh OTMETKY 00 oTOope mpoObl (puc.
15).

4. B Toukax HaOMIOJEHUN 3a Pa3BUTHUEM T€OJIOTUYECKHUX IMPOIIECCOB
KQXKIbI CTYJICHT JI€JIa€T 3apPUCOBKY WM CXEMAaTHUUYECKUU Ie0JOTHUYECKU paspe3
(puc 16) c MoOsICHEHUSIMU TIPUYUH Pa3BUTHS B JIAHHOM MECTE€ TOTO HJIM WHOTO
npoiiecca.

5. B wmecrax BbIXOJa Ha TMOBEPXHOCTh MOJA3EMHBIX BOJI Ka)Ibli YjIeH
Opuraabl (UKCHPYET HaJu4yhe TOPU30HTA, COCTABISIET CXEMYy-pa3pe3 €ro
MPUCYTCTBUSI B MECT€ HAOJIOJCHUS, C YKa3aHHMEM COCTaBa BOJIOBMEMIAIOIINUX
nopoj, Boaoymnopa W T.A. bpurana noipkHa HU3MEpPUTh AEOUT HMCTOYHHUKA, T.€.
OMPENIECNIUTh C MOMOIIBI0 MEPHOTO COCyJa M CEKYHJIOMepa KOJMYECTBO BOJbI,
MCTEKAIOIIEH 3a €JUHUILY BPEMEHH.

6. IlpenomaBaTenb MOXET BbIAATh OpUTrajie JIMHUIO JJIS TOCTPOCHUS B
MPOIIECCE MPOXOKICHUS MapIIPyTa F€OJIOTMYECKOr0 pa3pe3a Wi €ro MOCTPOCHUS
pU KaMepaIbHOW 00pabOTKE MO MOJIEBBIM THEBHUKAM.
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3-9 HaanouMeHHas! N Touykn HabnaeHus:
Teppaca

140,0 m

A - mecTO oTBOpa obpasua
rPyHTa HapyLUEeHHOM
CTPYKTYPbl U €ro
NOPSiAKOBbLIA HOMEP

3,5™m
et b 5 el Tl 50m
R O RO RN 10m
L P A L Al S 5 OnonsHeBsas

R D e Ll o e s 126,0 M
e R i e B e e R
Puc. 15. [Ipumep 3aprcoBKH 0OHAKEHUSI CKJIOHA C YKa3aHUEM MeCT 0TOopa o0pasiioB
TpyHTA.

Bce Buabl paloOT, BBINONHSIEMBbIE MPU MNPOXOXKICHUU MapLIpyTa, a TaKxKe
(buKcupyemble reosorudeckue (akTbl Ha TOYKAX HAOMIOAEHUN WIM MPU TEPEXOAE OT
OJIHOM TOYKHM K APYrou JOJKHBI ObITh ()OTO33J0KYMEHTHPOBaHbI. B MojJeBOM JTHEBHUKE
JOJDKHO OBITh OTPa)KEHO MECTO, TIAe Jenanoch ¢GoTorpapupoBaHHe TOM WM HHOU
CUTyaluu c €€ KOMMEHTHpoBaHMeM. [l oueHku pa3mepa, 3a(UKCHPOBAHHOIO Ha
dboTomarepuaie, B KaJipe IOJDKEH MPUCYTCTBOBATH CKJIATHON METp, JIMHEWKA WK JAPYrou
OpeaIMeT C  W3BECTHBIMH  pa3mepamu. Hamumune  QOTOJOKYMEHTOB — TMO3BOJIUT
IPOUJUTFOCTPUPOBATH TEKCTOBYIO YACTh OTUETA HA IIPAKTHKE.
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OnonaHeBas
Teppaca

S

Puc. 16. IIpumep cxemaTrueckoro paspesa mo OnoJI3HEBOMY CKJIOHY

B koHue mapmpyra Opuraga mpeabsSBIsSeT MPENoaBaTeNI0 IMOJEBbIe JTHEBHUKHU
BCEX UWJICHOB OpHUrajpl, KapTy ¢ YKa3aHUEM MapiipyTa U HOMEpaMH TOYEK HaOJIOJCHUMH,
coOpaHHbIe 00pa3ilbl MOPOJI JUIsl COCTABIICHUS KOJUJICKIIUU, TTOCTPOEHHBIN re0JI0rHYeCKui
paspes.

11.3. Onucanue yueonvix pexozHocyupogouHvix Mmapuipymos
11.3.1. Mapwpym 6 patione Kpvinamckoe

Mapuipyt «TatapoBo-Kpbuiatckue BbICOTB» (€xaTh 10 M. MonoaéxHasi B IepBOM
BaroHe U3 ILIEHTpa, jaainee aBToOycoM 229 10 ocTaHOBKe BenoTpek, wiu 10 M.
KpslnaTckoe, nangee nenkom).

Mapuipyt HaunHaercs (Touka 1) ¢ mpaBoro kopeHHoro oepera p. Mocksa. Penbed
TEPPUTOPHUH XOJIMUCTBIN, OTHOCUTENbHAS BbICOTa XOIMOB 20-25 M, (cM. mpuinoxenue 1.1
u puc. 17, 18), NOKPHIT MEIKUMU KyCTaMH C OTAEJIbHBIMU JepeBbiMHU. [Ipoucxoxaenue
penbeda CBA3AHHO C JIEMHUKOBOW JESTENbHOCTBIO. AOCONIOTHBIE OTMETKU pelibeda
nocturatoT 190 M. Xoambl CI0XKEHBI JIETHUKOBBIMU OTIOKEeHUsIMU (gQ™): 101 MOYBEHHO-
pactutenbHbIM croeMm (0,3 M.) 3anmeraroT CYrIMHKA KpacHO-Oyporo I[BeTa, CHJIBHO
OlleCYaHEHHbIE, C BKIIIOUEHHUEM OOJOMOYHOro Marepuana (1edeHb) KPUCTAIUIMYECKUX
ropubIx opoj A0 50 %, pacnpeneneHrue HEOAHOPOAHOE, BUAUMAS MOIIHOCTB 110 18 M.
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VcinorHEIE 0003HAYECHHAA

K Te0JIOTHIeCKOH KapTe T€TBEPTHIHRIX OTIOAKEHHH

flH

dl II-H

a'lll

27T

flms

Ellms

I d-ms

glld

- T'ononer, bonotaEe oTno#EeHERA. Topd, CYTIHHAEH.

- Tonomen, anMOBRANEHEIE OTA0KEHHA HAZKOH MOAMEL
CYOECH, CYIIHHEH, [TIHHEL, TPABHAHHEH.

- ['ononenH, amMOBEANEHEIE OTI0OMEHAS BEICOKOH IIOHMEL.
Tleckn, CYTIHEEH, TATEYHHKH, TOPd.

- l'ononen H BepXHEE IBEHO HEOINIEHCTONEHA, JeTANICHE
(omomzreErle OTHOXeHAR). OMOMIHA H 0DBAIE CMENTAHHOTO COCTARA.

- HeomneficToneH, BEpXHEE FBEHO, ANTOEHANLHEIE OTI0MEHHA
1-ii HanmoHMeRHOH Teppacchl. [lecks, cymecH, CYTTHHEKH, TTTHHEL.

- HeomneficToneH, BepXHEE FBEHO, ANIOEHANLHEIE OTI0XEHHA
2-ii HagmoiMeHHOH Teppaccsl. [Ieckd ¢ rpaEHeM H TANEEOH, CYTHHEH.

- HeomneficToneH, cpemHes 3BEHO, AMOBHANLHO-(IIOBHOTIATHANEHEIE OTTI0-
HeHHA 3-H HaAmodMeHH0H Teppacchl. [leckH ¢ TpaEHeM H FANEKOH, CYTTHHIH.

- HeomneficToneH, cpefHee 3EEHO, MOCKOBCKHE TOPHIOHT, HIHOBHOTTAHANEHEIE
OTNIOXEHAA EPEMERH OTCTYIAHEA NegEHEa. [Tecks, cymecH, CYITHHEH, TTTHHEL

- Heomneficronen, cpefHee 3IBEH0, MOCKOECKHH TOPHIO0HT, JIEHHKOEEIE
OTNIOXEHHAA - MopeHA. CYTIHHEH H TTHHH ¢ TPABHEM H TANHEOH, BATYHAMHA.

- Heomneficronen, cpegHee 3IBEH0, JOHCECH - MOCKOBCKHHA TOPHI0OHTEL
(IHOBHOTTANHANEHEIE OTI0KEHHES. [eCckH, CYIecH, CYTIHHEH, [TTHHBL

- HeommeHcToNen, CpeqHes 3BEH0, T0ACKOH TOPH30HT, NIETHHKOBEIE OT/IOEEHHAA
smopera. CYTIHHKH H TIHHE C TPABHEM H TATBKOH, BATYHAMH.
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YenosHele 0003HAYEHHSA
K FeOJIOrHYSCKOH KapTe J04eTBePTHUHBIX OTI0KEHHHA

Ks - Menopas cHCTEMA, HIDKHII 0TAen, anTexknit apye. Jleckl rIMHRCTRIS, METKO-
FEPHHCTRIC © MPOCIOHKAMM IIHH; ITIHHBI ATCBPHTORBIC © NIPOCIOHKAH ECKOB,

- Menoeas cierema, HIDKRHIT oTaen, SappeMoeknit H anTCKH 8pyc,
K br- obbeanHeHHEe, [leckH MENKO3EPHICTEIE, C THH3AMH ECHAHHKOR |
MPOCTOHKAMM TIHH,

W ANERPHTE TTHCHTRIC, MAOTHRIE C TOHKHMMA THITIAMHE W FTHEZTAMH NMECKOE.

- - Menopas cHCTeMa, HIGKHHI 0TI, roTepHeckiil Apye. [MHHE aneBpHTOBEIR

- Menoeas cHeTema, HIDKHHA 0TOen, OeppHACKHIl M TOTePHBCKHI Apyc,
LJEJ'.I:L:,EI'I{HI’.:HHI:[C. [lecKi M NCCUAHMKNR ].'.lﬂ.'!HiJ!iCPHHE’TI:[C, ACTICIHCHHRBIC,
ATEBPHTE CNA0OTTHHACTEIE, CHITBHO CTHIHCTHIE

- I0pekas cHeTeMa, BEPXHHA OTOEN, BOIKCKAH DETHOHADYC H MENOBAR CHCTEMA,
Tv-KB HHAHHA OTHen, DeppHAcKHi apyc, obhegHHeHHRe. [IeCKH MITHHHCTRIE, TOHKO-
H MEIKO3IEPHHCTRIE, IIPOCIOH IIHHHCTRIX ANCBDHTOR,

- IOpexas cuoTeMa, BEpXHIEI OTAEN, BOIKCKHIA personapyc. [IHHRCTRIE
T ATERPHTE], TOHKOTIECYAHEIE CYNECH, CHIBHD CIOMHCTEIE, MECKH IMHHHCTEE,
MEIKOIEPHHCTHIE.

1ex - HOpekas cHcTeMa, BEPXHHE OTOSN, KEMMEDAHACKHA 1 okcdopackril spyc.
["IHHBL ANEEPHTHCTHIE, H3BECTKOBLIC.

- HOpekas cuoTema, cpeaHlil oTaen, kennoeefickiil spye. OnecuaneHHEE TTHHEEL
R | H ITTHHHCTBIC [ECKH PATHOICPHHACTEIC, HIBSCTRORBBIC, C NIPOCIOAMH NECHaHOI0
MEPTE/IA, ANCBPHTEL Necd9aHO-TIHHHCTEIE,

- HOpekas cuerema, cpeaHuit oraen, daTckuil apyc. IIHHL! aleBpHTOBEIE ¢
ﬂp{]ED(TﬁKHMH MECKOR, MECKH OT TOHKO- 10 CPEIHEIEPHHCTRIX,

- KamMmenoyroneHas cHeTeMa, BepXHHE oTaen. MasecTaasn, Meprens,
TTTHHEBL, JOTOMHATEI,

%
2

% - POKH, PYUBH, 03Cpa

i - YIHIIEL

L

/’“\_/ - FEQIOTHYSCKHE TPaHHIIE

B 100 M. Ha ceBep mpocnexuBaercs oBpar V obpasHoi dhopwmsl, TiiyOuna ero o 3
M, IIMPHUHA 0 Bepxy 5 M, Oopta ciiabo 3aaepHoBaHbl. [IponcxoxaeHue oBpara CBsI3aHO C
IPOLIECCOM TUIOCKOCTHOM 3pO3UH, TNI€ Tajble BOJAbI COCIUHSAIOTCS B €IUHBIA BOJAOTOK U
pa3MbIBatOT €€ Bc€ rryOske u rayOske. CKIOHBI OBpara CJIOKEHbI BOJHO-JIEAHUKOBBIMU
otnoxenusamu (fgQI™), oHM npencTaBIEHBI NeCKaMu OYpPOToO IIBETA, Pa3HO3EPHUCTHIMH,
cpedHed IUIOTHOCTH, BI@XHble ¢ TJIIyOMHHOM BOJOHACHIIEHHOCTHIO. Ilecku He
OJIHOPOJIHbIE, TIJIOXO OTCOPTUPOBAHHBIC, C BKJIOYEHUEM OOJIOMOYHOrO Marepuaia
(mebeHb) KPUCTAUIMYECKUX TOPHBIX TopoA 10 20 %. Buaumas momiHOCTh 5-6 M. B aTnx
OTJIOKECHUSX Ha TIyouHe 3,5-4 M. OT MOBEPXHOCTH HAXOJUTCS TOJ3EMHBIA BOJIOHOCHBIN
TOPU30HT, TPYHTOBOTO THIA, OC3HAMOPHBINA, MUTAHUE OCYIIECTBISETCS aTMOC(HEPHBIMH
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0CaJIKaMH, BOJIOBMEIIAIOIIMMU OTJIOKEHUSIMU SIBIISIFOTCS BOAHO-JICIHUKOBBIE TECKH, a
BOJOYIIOPOM - BEpXHEMEJIOBBIE IecUaHuku antckoro sipyca (K ap).

Hanee nBmwkemcs 10 oBpary npubnusurensHo 100 M. ['myObuna oBpara 3xaech
nocruraer 10M., mupuHa mo Bepxy 15 M, OopTa KpyTble, YaCTUYHO 3a/J€pPHOBAHBI,
YaCTUYHO OOHaXeHbl. 31eCh Mbl BHUAUM KOHTAKT MEXAY BOJHO-JICIHUKOBBIMU
otnoxeruamu (fgQ™™) m HUKEMENIOBEIMH OTIOKEHUAMH antckoro spyca (K; ap).
MenoBbie OTJIOXKEHUSI TPEACTABICHbl O€NbIMH TECKaMH, IUIOTHBIMH, C TJIyOWHOH
CIEMEHTHUPOBAHHBIC, MEJKO-3€pPHUCTBIC, Pa30UTHIC JIUTOICHETHUYECKUMHU TpPEIIMHAMHU.
Hwuxe-nieckn JkenTele, MECTaMU TJIMHUCTBHIE, CUJIBHO OXKEJIE3HEHHblE. B MHUHEpanbHOM
COCTaBe MPUCYTCTBYET KBapll, KUCIbIA IUIarMOKia3, IIayKOHUT,JJMMOHUT, MYCKOBUT M
npyrue. Buagumas MoutHocts coctapisieT 10-12 m.

MapupyT npoIomKaeTcss Mo OBpary W BBIXOJHUM Ha 3 HAANOWMEHHYIO TEPPACY P.
Mockgsbl. JloxoquM a0 aBTOAOPOTH, HaJEBO A0 Moa3eMHoro mnepexonaa (1 km) U uaém k
oBpary ['Huiymia, KOTOpbIM Mpope3aeT 3 HaANOMMEHHYHO0 Teppacy. CHaudana u3ydaem
MOP(QOMETPUUYECKHUE XAPAKTEPUCTUKH oBpara: V —oOpa3Hoi (opMbl MIyOMHOU A0 35 M,
CKJIOHBI KpYThI€, ONOJI3HEBBIEC, 3aJCPHOBAHBI, 3aJE€CEHBbI, JEPEBbs CAOIECBUAHON (DOPMBI.
Bauzy wumeercsa pyded, TrIe OCYIIECTBISETCS pas3rpy3ka TPYHTOBBIX BOJ 4epe3
MHOTOYMCIICHHBIE POJHUKHU. AOCOIIOTHBIE OTMETKM IOBEPXHOCTH 3 HAANMOWMEHHOMN
teppachl ot 140 1o 160 M. [ToBepXHOCTH cl1ab0 HAKJIOHEHA B CTOPOHY peKu. [lomHOCThIO
MOKPBITA IOYBEHHO-PACTUTEIBHBIM CIIOEM, HMEIOTCS pa3JIUYHbIE KYCThl WM JIEPEBB.
['eosornueckoe CTpoeHHE 3 HAANMOWMEHHON Teppachl: IMOJ MOYBEHHO-PACTUTEIbHBIM
cioeM MOIHOCTBIO 10-20 cM, 3aneraroT HepacuwICHEHHBIE AJUIFOBHAIBHBIE W BOJHO-
JeaHUKOBbIE oTIOkeHus (a-fQQ3;) mpencTaBieHHBIE MECKaMM >KEJITOBATO-CEPOTO IIBETA,
CpeIHEe W MEJIKO3epHUCTHIC, ¢ BKItoueHueM 10 10-15 % rpaBus u meOHs, HEOTHOPOIHBIE,
HEOTCOPTHPBAHHBIE, CPEIHENU IUJIOTHOCTH, MAaJOBJAXHbIE, BUANMAs MOIIHOCTh 10 5 M.
Huwxe co crparturpaduueckuM HECOIJIaCMEM 3ajieraloT KOPEHHBIE TOPHBIE MOPOJIbI
MenioBoro mepuojaa Heokomckoro sipyca (Kjnc). [log Ha3zBaHumeM HEOKOM OOBEIUHEHBI
OTJIOKEHHS TPEX SPYycoB, Oepuaca, rorepuBa, bappemMa, KOTOpble TTOKa3aHbl pa3/ieIbHO Ha
puc.6. OHM MpeacTaBlICHbl MEIKUMHU MECKaMU pbDKEro 1Bera. [lecku OAHOpPOAHBIE,
IUIOTHOTO CJIOXKEHUS, MAJIOBJIAXXHBIE C TIyOMHOW CTaHOBSITCS BOJIOHACHIINICHHBIMU. B
MUHEpaJIbHOM COCTaBe MpeoliiaaeT KBapll, OPTOKIa3, a TaK e KUCIBIA TIarhokias,
CpPeIHMM TIUIarMokia3, OWOTUT, TJIAYKOHUT, MYCKOBUT W Jp. Buaumas MOUIHOCTH
coctasisgeT npuMmepHo 10-15 m.

['myGxe 3ameraror BEPXHCIOPCKHE OTJIOKECHHS THTOHCKOro spyca (J3tt).Onu
MPEACTaBICHbBl MEJIKUMU TECKaMU 4YE€PHOTO U TEMHO-CEPOTO IBETa C TEMHO-3EJIEHBIM
OTTEHKOM, TUIOTHBIE M CpPEIHEW IUJIOTHOCTH, BJAXHBIE C TJIYOMHOW CTaHOBSTCS
HACBIINICHHBIMHU, OJTHOPOHBIC, OTCOPTUPOBAHHBIC. B MUHEpabHOM cOCTaBe MpeodagaeT
KBapIil, a TaK >X€ MPHCYTCTBYET OCHOBHOW IIJIarMOKJIa3, pOTOBas OOMaHKa, TJIAYKOHUT
(3en€HBINA OTTEHOK) CIOMBI U JIp. B 3THX OT/IOXKEHUAX BCTpeuaeTcs (payHa aMMOHUTOB U
OCJIEeMHHUTOB XOPOIIEH COXPaHHOCTH, TOJATBEPKAAIONIAsi IOPCKUM mepuoia. Buaumas
MOITHOCTh BEPXHEIOPCKUX OTJIOKEHHUM B yCThE OBpara «I HWIIyIIa) coCTaBiIsieT OKOJo 12-
15 M. 3aBepiIaroT reoJIOTMYecCKOe CTPOEHUE 3 HAAMOMMEHHOW Teppachl YEPHBIE TIIMHBI
BEPXHEIOPCKOT0 NMEPHO/IA, KOTOPBIE SIBISIOTCS BOJOYIIOPOM.
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3nech MOXKHO HaOJIOIaTh TOJ3EMHBIM BOJAOHOCHBIM TOPU30HT TPYHTOBOTO THIIA,
Oe3HANOpHbIN, MUTAaHUE OCYIIECTBIsAETCA 3a CYET aTMOC(HEPHBIX OCAJAKOB, 00JACTh
MUTaHUsI COBIANAET C 00JACThIO PACHPOCTPAHEHHS, BOJIOBMEIIAIOIIMMUA OTJIOKEHUSIMU
aBistoTCs necku Kync u J5tt , pasrpy3ka HaOmrogaeTcs B TajibBere oBpara [ Huityia uepes
MHOTOYHMCIICHHBIE POJHUKU U KIIFOYU. BOgOynopom moa3eMHOro BOJOHOCHOTO TOPU30HTA
SIBJISIFOTCSL YEPHBIE TIIMHBI [3tt. MOIIHOCTH BOJOHOCHOTO TOPU30HTA MPpUMEpPHO 12-13 Mm.

HManee B 500 M. BHM3 MO T€YEHUIO p. MOCKBBI MBI BBIXOAUM K OIOJI3HEBOMY LIUPKY.
B pensede ormedaem Oyrpbl M TMOHUXKEHUS, YETKO MPOCIIECKUBAIOTCS TPU CTYIICHU,
KaXJ1asi CTyleHb NpUOIU3UTEIbHO JuTuHOM 10 100 M, mupuHOH 10 15 M, BBICOTOM 110 5 M.
Ornon3HeBbIE CTYIEHHU CJIOKEHBI HUKHEMEIOBBIMHU OTJIOKEHUSAMH HEOKOMCKOTO BO3pacTa
(Kinc), xoTopele mpeacTaBiIeHbl MEJIKUMH MECKaMU PBbDKEro 1BeTa. Mexay CTylneHsIMU
UMEIOTCSl TIOHWXEHUS, Tae (OPMUPYIOTCS 3a00JI0YCHHBIC YYaCTKH C XapaKTepHOUH
pacTUTENbHOCTHI0. OCHOBHBIMU IPUYMHAMU 00pa30BaHUS OTOJI3HEHN SBIISIOTCS:

1.BbIXo/1bI IOpPCKUX YEPHBIX TIUH Y MOJIHOXbSI BLICOKUX U KPYThIX CKJIOHOB (/5tt).

2./IHTEeHCUBHOE BBIBETPUBAHUE CKIIOHOBBIX OTJIOXKEHUU 10 PBHIXJIOTO COCTOSIHUSI.
3.Hanuurie BOZOHOCHOTO TOPU30HTA TPYHTOBBIX BOJ M UX pa3rpy3Ka.

4.Pa3BuTHe mpolecca peyHou 3po3uun Ha paBoM Oepery p. Mockaa.

5.1nxeHepHas AeATeIbHOCTh YEJIOBEKa.

IIpu nepexoxe ot oBpara ['HMIIyIIa K ONOA3HEBOMY LUPKY MBI BUAUM TsiTHA (1-2 M)
MexaHuueckol cypdo3un y TOJAHOXKbSI CKJIOHOB PEUYHBIX TEppac, CIOXKEHHBIX
pa3IMYHBIMM TIECKaMU, TJI€ B MECTaX BBIXOJOB I'PYHTOBBIX MOA3EMHBIX BOJI CO3/IalOTCS
Oonpmvie rpaaveHTsl  (QunaeTpanuu. Ha mnpaBom kopeHHOM Oepery p. MockBa
MPOCJICKUBAIOTCS MHOTOUHCIICHHBIE POAHUKH, OOJBITUHCTBO KOTOPBIX SIBIISIFOTCS O4aramu
pa3BUTHS MexaHuueckoh cyddo3un. ITH TATHA CHIBHO OXEJe3HEeHbl. Mectamu
MPUCYTCTBYIOT HEOOJIbIIINE 3a00I0YEHHBIE YIACTKHU.

[Tpopomxaercss MapIpyT BHU3 1O T€YEHUIO p. MockBa U B 1,5 KM Mbl IOCTENIEHHO
NepexouM Ha 2 HAANOMMEHHYIO Teppacy, LOKOJIbHYID 10 IPOUCXOKICHUIO.
AOCOTIOTHBIE OTMETKH IOBEPXHOCTH 2 HaamoWmeHHOH Teppackl oT 130 M mo 140 M
[IpoTsixeHHOCTh B paccmarpuBaemMoM ctBope 600-700 M. IToBepxHOCTH poBHas, IIOCKas,
MOJIHOCTBIO 3aJI€PHOBAHHAS, UMEIOTCS OTJIEIbHBIE KYCThI U JE€PEBbA.

Bropyio HagnoilMeHHyr0 Teppacy Impope3aeT oBpar be3bIMsHHBIN,V-00pa3HOn
(GbopMBbl C TOJIOTMMH CKJIOHaMH, riayoumHa oBpara 10-15 M. OBpar umeer 3aTyxaromuin
xapaktep, OopTa €ro 4YacTUYHO 3aJICpHOBAHbl WJIM OOHAXXEHBI, BUJIHBI JIEPEBbS
cabneBusiHOM (opmbl. Teppaca ciioKeHa C MOBEPXHOCTH AJTIOBUATIbLHBIMU OTJIOKEHUSIMH,
Majiolt MomrHocTH (aQs): moa mouBeHHO-pacTuTedbHbIM cioeM (0,1-0,2 M) 3ameraer
CyIleCh CEpPOro IBETa, CPEAHEN TUIOTHOCTH, CJIad0 BIaKHAasl, MOJIYTBEPAON KOHIICHTPALIUH,
C BKJIFOYEHHEM Trajibku U TpaBus a0 10 %,MomHocThI0O 10 1 M. Huke 3aneraer mecok
cpedHel KpYMHOCTH, CEepbli, OOHOPOJHBIN, MomHOCThIO 1-1,5 M. J[lamee 3ameraer
rPaBUMHO-TAJICYHUKOBBIA Tpociod MomHocTeio 0,5 M. IloacTunarorT amitoBUANIbHbBIC
OTJIOKEHUSI TECKHM HEOKOMCKOro sipyca HmkHemesnoBoro nepuoaa (Kinc). Buaumas
MOITHOCTh uX 10-12 M. ['maporeonornyeckue ycioBHs HE BEIPAKEHBI.

B mapmpyre paccmarpuBaercs ctpoeHue p. MockBa B OonpeAenEHHOM CTBODE.
JlonrHa peku acCHMMETpPHUYHA, TaK KaK Ha MPaBOM KOPEHHOM Oepery OTCYTCTBYET IepBas
HAANOMMEHHAsA Teppaca.
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3aBepuiaeTcs MapIIpyT Ha BEICOKOM moiiMe p. MOCKBa — 3TO BHU3 MO TEUEHUIO PEKU
NPUOJIM3UTENIBHO B 2 KM OT mpeabiayiieid Touku. [loBepXHOCTh BHICOKOM MOWMBI pOBHAs,
cJerKa BOJIHUCTAs, MOJHOCTBIO 3a/IepHOBaHHAsA, CJIad0 pacujieHEeHa, BUIHBI OTICIIbHbBIC
nepeBbs. MakcumalnibHas a0CoOJIIOTHAasi OTMETKa MoBepxHOCTH — 130 M, MUHUMAabHAA —
125 M, 1O TPOUCXOKIEHUIO BBICOKAS MOWMAa-aKKyMYJISITUBHAs, CJIOKE€HA MOJIHOCTHIO
AUTIOBUANBHBIMUA OTJIOKEHUsIMU (aQ4). B reosornueckom paspese BBIACISAIOTCA 3 CIos:
1oJ, MOYBEHHO-pacTUTeNbHbIM ciioeM 0,2-0,3 M 3ameraeT MEJKUN IECOK CEeporo IBETa,
CpeaHEN IJIOTHOCTH, BJIAKHBIM, OJHOPOJAHBIN, OTCOPTUPOBAHHBIN, C BKIKOYEHUEM I'PaBHs
10 5 %,mourHocThiO 1-1,5 M. Huoke 3aseraet KpynHblid IECOK 10 TPABEIUCTOr0, CEPOBATO-
YKENTHIN, MJIOTHBIM, MECTaMHU PBIXJbIA, BIAXHBIA C TIyOMHOW /0 BOJOHACKIIIEHHOTO,
HEOJHOPOJHBIN, HE OTCOPTUPOBAHHBIN, ¢ BKIItOueHUEeM 110 10-15 % rpaBusi, MOIIIHOCTHIO
oo 2-2,5 wm; jganee 3alieraeT PaBHUMHO-TAJCYHUKOBBIA TOPU30HT, IOJHOCTHIO
BOJIOHACBIIICHHBIA, MOIIHOCTBIO 110 | M. AJUIIOBHANIbHBIE OTJIOKEHUS MOJCTHIIAKOTCS
BEPXHEIOPCKUMHU TE€CKaMU TUTOHCKOTO sipyca. B meckax 3aieraroT BOJbl OE3HAIIOPHOIO
THUIIa; ICTOYHUKOM TTUTAHUS JIJIs1 HUX SBJSIOTCS aTMocdepHbie ocanku. O0nacTh MUTaHUs
IPYHTOBBIX BOJI COBIIAJIa€T ¢ 00JIACTHIO UX pacmpocTpaHeHus. Pasrpyska ocyiecTBisiercs
B p. MockBa. Bomoynopom siBisitoTCSt 4€pHbIe TIUHBL (J3tt). YpOBEHb IPYHTOBBIX BOJI
OTMEYaeTcs Ha MTyOuHe 2-3 M OT MOBEPXHOCTHU 3EMJIU.

11.3.2 Mapwpym 6 paiione Bopobvésvix cop

Mapuipyt npoxoauT 1mo Oepery MOCKBBI peKHM OT CTaHIIUKM METpo JIeHMHCKUit
MPOCHEKT JO CTaHIMU MeTpo BopoObEBbI ropsl. B mapmipyre uzydaeM HWHXKEHEPHO-
r€OJIOTUYECKUE YCIOBHUSI MECTHOCTH, OTHOCAILIEWCS K HMHXEHEPHO-T€0JOTHYECKUM
paiionam «A» (TemmocTanckast BO3BBIIIEHHOCTh) U «[» (peuHble MONMMHBI) MHXXEHEPHO-
reoJIornyeckoi KapThl MockBbl. OnrchIBaeM reoMOp(OTOTUYECKHUE YCIOBUS TEPPUTOPUH,
COCTaB OTJIOKCHMM 10 HAOMIOJACHUSIM B OOHAKEHUAX U TIO AapPXUBHBIM JIaHHBIM,
npuBeAEHHBIM B KHUTE «MockBa. ['eonorus u ropoi», B JaHHOM METOJIUYECKOM MTOCOOUHU
(puc. 19, 20) u npyrux UCTOYHUKAX, MO yKa3aHUIO npernojaBaTens. OnMUChIBaeéM BBIXO/IbI
NOA3EMHBIX  BOJ, T€OJOTMUYECKHME  TMPOIECChl M HEKOTOPbIE  COOPYKEHHS,
MPEUMYIIIECTBEHHO T€, KOTOpble CBOUMHU jAedopMalUsIMU  CBHUACTEIBCTBYIOT O
MPOTEKAIOIIUX TEOJOTUUECKUX Tpolleccax. AHaIU3UPyeM TeHepaIbHYI0 IUIAHUPOBKY
YacTU TOpojJia MpOoJeHHOW U BUAMMOW ¢ BopoObEBbiIX rop. OOpalieM BHUMaHUE Ha
3aBUCUMOCTh TEHIUIaHa OT TeoMOP(OJIOTHYECKUX YCJIOBUM M MECT MPOSBICHUS
OTIOJI3HEBBIX U APO3UOHHBIX MPOIECCOB.
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‘VcimoBHEIE 0603HATCHHA

K TeOnorHIecKoH KapTe YCTBEPTHIHBIX OTNOXEHHH

pH

dl IT-H
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flms

fd-ms

gld

- Tononer, bonorasie oTnomeRHd. Topd, CyTIHHEEH.

- Tononen, amoBHATEHEIE OTA0KEHHA HH3KOH NOHMEL
CYIECH, CYTTTHHEH, TJIHHEL, TPABHHAHKH

- TomoneH, aTOBHANEHEIE OTIOREHHES BEICOKOH MOHMEL
CYTIIHHEH, TATCTHAKH,

- T'onones H BepxHee 3EEHO HEOMNEHCTONEHA, Je/TANCHE
(omomzHeBEle oTHOXEHAA). OMOMIHA H 00BANE] CMEITAHHOTO COCTAEA.

- HeonneficToneH, BepxHee 3BEHO, AIUTIOBHANEHEIE OTIOHKEHHA
1-& HanmofiMeHHOH TeppaccH. [lecks, cynecH, CyTTTHHKH, TTTHHEL.

- HeomneficToneH, EepXHee IBEH0, ALMOBHANEHEIE OTI0MEHHT
2-# HaymofiMeHHOH Teppacchl Ilecks ¢ rpaBHeM H TaNbEKOH, CYTAHHEH.

- HeonneficToneH, cpegHes 38€HO, ANMOEHANTEHO-HIFOBHOITIAHANEHEIE OTII0-
HEEeHHA 3-H HamoHMeHHOH Teppacchl. [leckH ¢ TpaRHEM H TAIBKOH, CYTIHHKH.

- HeomneHcToleH, cpegHee 3B€HO, MOCKOBCKHH TOPHZ0HT, (IFOBHOTTIAHATEHEIE
OTNOXEHHAA BEPEMEHH OTCTYIAHHA TegHAEA. IIeCKH, CYIecH, CYIHHEH, TTHHEL

- HeonneficTonen, cpeHee BeHD, MOCKOECKHHA TOPHI0HT, JIeJHHKOEEIE
OTIOXEHHA - MopeHa. CyTIIHHEH H TIHHE ¢ TPaBHEM H TATEEOH, BATYHAMH.

- HeomwnefcTomen, cpeqHee ZB€HO0, JOHCKOH - MOCKOBCKHI TOPHIOHTEL
() MORHOrMAHANEHRIE OTIOKEHAS. 1 16CKH, CYIIECH, CYTIHEKH, TIHHBL

- HeomneHcToNEH, cpeHEE 3BEHO, JOHCKOH rOPHI0HT, NEIHHKOBEIE OTI0REHAT
mopera. CYTNIHHEH H INIHHEL ¢ [PAEHEM H TANBKOH, BATYHAME.
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YenosHele 0003HAYEHHSA
K FeOJIOrHYSCKOH KapTe J04eTBePTHUHBIX OTI0KEHHHA

Ks - Menopas cHCTEMA, HIDKHII 0TAen, anTexknit apye. Jleckl rIMHRCTRIS, METKO-
FEPHHCTRIC © MPOCIOHKAMM IIHH; ITIHHBI ATCBPHTORBIC © NIPOCIOHKAH ECKOB,

- Menoeas cierema, HIDKRHIT oTaen, SappeMoeknit H anTCKH 8pyc,
K br- obbeanHeHHEe, [leckH MENKO3EPHICTEIE, C THH3AMH ECHAHHKOR |
MPOCTOHKAMM TIHH,

W ANERPHTE TTHCHTRIC, MAOTHRIE C TOHKHMMA THITIAMHE W FTHEZTAMH NMECKOE.

- - Menopas cHCTeMa, HIGKHHI 0TI, roTepHeckiil Apye. [MHHE aneBpHTOBEIR

- - Menoeas cHeTeMa, HIDKHEE 0TOen, OeppHAacKHil M TOTePHBCKHI ApyC,

LJEJ'.I:L:,EI'I'{H[:HHI:[C. [TeckH M necHaHnKmn PAIHOICPHHCTRIC, OACICIHCHHBIC,
AICEPHTEL CJ']EISOI'J'IHHHCT'HE. CHIBHO CTHIHCTRIE

- I0pekas cHeTeMa, BEPXHHA OTOEN, BOIKCKAH DETHOHADYC H MENOBAR CHCTEMA,
Tv-KB HHAHHA OTHen, DeppHAcKHi apyc, obhegHHeHHRe. [IeCKH MITHHHCTRIE, TOHKO-
H MEIKO3IEPHHCTRIE, IIPOCIOH IIHHHCTRIX ANCBDHTOR,

- IOpexas cuoTeMa, BEpXHIEI OTAEN, BOIKCKHIA personapyc. [IHHRCTRIE
T ATERPHTE], TOHKOTIECYAHEIE CYNECH, CHIBHD CIOMHCTEIE, MECKH IMHHHCTEE,
MEIKOIEPHHCTHIE.

1ex - HOpekas cHcTeMa, BEPXHHE OTOSN, KEMMEDAHACKHA 1 okcdopackril spyc.
["IHHBL ANEEPHTHCTHIE, H3BECTKOBLIC.

- HOpekas cuoTema, cpeaHlil oTaen, kennoeefickiil spye. OnecuaneHHEE TTHHEEL
R | H ITTHHHCTBIC [ECKH PATHOICPHHACTEIC, HIBSCTRORBBIC, C NIPOCIOAMH NECHaHOI0
MEPTE/IA, ANCBPHTEL Necd9aHO-TIHHHCTEIE,

- HOpekas cuerema, cpeaHuit oraen, daTckuil apyc. IIHHL! aleBpHTOBEIE ¢
ﬂp{]ED(TﬁKHMH MECKOR, MECKH OT TOHKO- 10 CPEIHEIEPHHCTRIX,

- KamMmenoyroneHas cHeTeMa, BepXHHE oTaen. MasecTaasn, Meprens,
TTTHHEBL, JOTOMHATEI,

%
2

% - POKH, PYUBH, 03Cpa

i - YIHIIEL

L

/’“\_/ - FEQIOTHYSCKHE TPaHHIIE

[lo mToram mapuipyra CTYJEHTBI B OTUETE MPEACTABIAIOT: 1) cxemy MapuipyTta C
yKa3aHUEM TOuYeK HaOJoIeHHs; 2) TeoJoruyeckue paspesbl; 3) (QOTOMILIIOCTpaluu

MapuipyTa; 4) KOJUICKIHIO OTOOPAHHBIX 00Pa3IOB TPYHTOB.

Mapuipyt Haunnaetcs y [lnomaau ["arapuna (ceBepHbIN BBIXOM U3 CTAHIIUU METPO
JlenuHckuil pocnekT). 371ech MOKHO BUAETh POBHYIO NoBepXxHOCTh I HagmoitmeHHOM
Teppacbl MOCKBBI-pEKH, IEPEXOMANIYI0 3a IUl. l'arapyHa B XOJIMHUCTYHO MOPEHHYHO
paBHMHY TemnocTaHCKON BO3BIBIIEHHOCTH. B 3TOM Mecre mnpoxoaun TIyOOKHM u
JUTMHHBIA AHJpPEEBCKUN OBpar ¢ pyubEM MO TajlbBETY, KOTOPBIA MUTANICA OT HAAIOPCKOTO
BOJIOHOCHOTO TOPH30HTa M, KOHEYHO, aTMOC(EpPHBIX 0caakoB. O COOPYXKEHHUSX 3TOrO
MecTa MOXXHO ckazaTh ciuenytomiee. B 1905-07 romax mo oBpary Oblia TPOJIOKEHA
OKpY’KHas Keje3Has gopora. Mynpoe MHKEHEpHOEe pelIeHue MO3BOJIMIO TOHU3UTh MOCT
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AnpapeeBckuii OKpyXHOM >K€JI€3HOW JOPOTU U TEM HE TOJBKO COKPATUTh OO0BEM KIIAAKU
OBIKOB MOCTa, HO U BO MHOI'O pa3 COKpaTUTh OOBEM 3€MIIIHBIX paboT, KOTOpbIE TOrJa
BBITIOJIHSJINCH BpyuHY10. Kpome Toro, mopora nojouuia K peke Ha y4acTKe pa3rpyKEHHOM
OT HANpsHKEHUU OeperoBOro OTKOCa M MOTOMY HE MOJBEpXKEHHBIM ornoi3HsM. B 2000-
2003 rr. ¢ Tpaccoit OKpyKHOM KEJIE3HOU TO0pOru coBMeNIeHa Tpacca 3-ro TpaHcnopTHOTO
konbla. Korga skeme3Hass mopora mpoxoAuia B OTKPBITOM BBIEMKE, IOMa CTOSIIUE I10
npaBoil (I0’KHOI) CTOpOHE OBpara UCHBITHIBAIN JepopMalnu, clefbl KOTOPhIX MOKHO
BUJICTh HAJ TMPOE3THBIMH apkamu. Jledopmarum ObuUTH BBI3BAaHBI JIBIDKCHUEM BHH3
TPYHTOB KpyToro OopTa oBpara MmpHu BHOpAlMd OT MPOXOJIMBIIUX TOBAPHBIX COCTaBOB.
[Tocne moctpoiiku 3-ro TpaHCIOPTHOTO KoOJbLia AeopMalvy MPEeKPaTUIUCh, TaK Kak
TYHHEJIM aBTOAOPOTH IOJHOCTBIO 3aHSJIN «BBIEMKY» AHIPEEBCKOIO OBpara M CO31aju
NOJANOPHYIO CTEHKY JUJIsl TPYHTOB. K TOMy k€ TyHHENb racuT BUOpALMIO CBOEH 00/1€TIKOM.
B TyHHene npu He0oOX0AUMOCTH yCTPAaUBaOTC BUOPOracsIlye AIEMEHTHI.

Ilepeiins JIGHMHCKMI TPOCHEKT IO OJHOMY M3 2-X IOA3EMHBIX IEPEXOJ0B, MBI
nonanaeMm B Heckyunsiit Cajg — ropojckoit mapk Ha 6epery MOoCKBbI-peKH, Ha3BaHHBIN 110
OoIHOMMEHHOMY aABopLy ExaTepuHuHCckoM smoxu. 3aech oOpaimiaeT Ha ce0s BHUMaHHE
[I0YTU TOpPU3OHTaJIbHAsA TMOBepXHOCTh III HaamolmMeHHOW Teppackl MOCKBBI-PEKH,
NoMUEPKHYTasi KPYThIMU OOpTaMH OBpara, mapajjieIbHoro AHJIPEEBCKOMY, HO KOPOTKOTO
U 0e3bIMSHHOTO. BpOBKM OBpa)KHBIX OOPTOB PE3KUE, CBHUJIETEIBCTBYIOT O HEJIABHEM €TrO
o0pa3oBaHMM, HO CTapble JEpeBbsl Ha CKJIOHAaX YKAa3bIBalOT, YTO OH HE pacTET YyxkKe
MuaumMyM 100 net. 3neck B oceHbto 1941r. ObUIM MOCTaBJIEHBI KeJIe3HO-OCTOHHBIE JOTHI,
Ha ciay4yail 00OpOHBI OT HEMIIEB, KOTOpble 16 OKTsOpsi ObulM B XMMKax M Ha MOAXOJE K
cranunu JlocuHooctpoBekass. K coxanenuro npu ouncrtke mapka B 2010 romy stm
NaMATHUKY ObUIM YHHUTOXXEeHbI. Habiro1aeMble oBparu mo3BoJisilOT Ha3BaTh TPU YCIOBUS
Pa3BUTHSI OBPAroB M OINPEAEIUTh, KOTOPOE U3 TPEX YCIOBUM 3[€Ch CEMYAC OTCYTCTBYET,
IIOHATH C YEM CBSI3aHO, YTO OBPAr MPEKPATHII CBOM POCT K cepenHe XX BEKa.

Ha moBepxHocTH Teppachl, uMeroliel adc. oT™M. 143 M, B ocTaHIE O ACPEBbIMHU
BUJIHBl CYIVIMHKA — BEPXHHU CJIOW OTJIOKeHUM Teppachkl. CIyCKasCh B OBpar, BHAUM
MOJIHBIA pa3pe3 OTJIOKEHUN Teppachl, KOTOPHIE MOJICTUIIAIOTCS MbUICBATHIMU MECKAMHU U
CyIIECSIMA MEJIOBOIO BO3pacTa, MMEIOIIUM XapaKTEPHBIM I MEJOBBIX OTJIOKECHUU
Taba4HO-3eNIEHBII OTTEHOK, HO 3/1eCh BRIPAXEHHBIN ci1a00. JIHO oBpara 1miockoe, CI0KEHO
HACBIMIHBIM TPYHTOM, 3aBE3EHHBIM CHOJAa B IIE€PUOJ PEKOHCTPYKUHMU MOCKBBI moOCIie
Benukoii OteyecTBeHHOM BOMHBI. O COCTaBE HACBHIN MOXHO CYyAUTh [0 TOMY, YTO JIEKUT
Ha e€ moBepxHocTH. bepém oOpasimwl, dororpagupyeM U 3apHCOBBIBAEM CIOUCTOCTh
PEYHBIX U PUOPEKHO-MOPCKUX OTIIOKEHUH. B THEBHUKAaX OTpakaeM MOIIHOCTh M COCTaB
otnoxkeHuil. CocTtaBisieM pa3pe3 MO ATOMY CIYCKY B OBpar, UCMojab3ys mpoduib (cm.
npuioxenue 2). Mecro paspesa nokaszado Ha puc. 19. Ctpoum rumnotesy o ¢popme oBpara
BO Bpemsa Bemukoil OtTedyecTBEHHOW BOWHBI M MOIIHOCTHM HACBIIHBIX TI'PYHTOB.
OO6cyxaaeM, KakoBa poOJib HACBIIA B 3PO3UOHHOM Mpolecce. Ha 6oprax oBpara MoKHO
BUJIETh CTApbIE JIEPEBbsi, KOPHEBBIE MICUKH KOTOPHIX HAXOISATCS BBIIIEC YPOBHS 3€MIIM.
MoskHO Tpy0O MPUKUHYTH CKOPOCTH IJIOCKOCTHOM 3po3uu. B Mapuipyre nanee BHH3 IO
OBpary He pa3 NMpeACTaBUTCA BOZMOXKHOCTh YTOUHUTH 3TO HAOJIIOACHHUE.

B Hu30BBe OBpara B 40M oT Oepera pexku OBpar MepPeKphIT TIIYyXOW IUIOTHHOW W3
CYIJIMHKA BBICOTOM OKOJO 3M. AKBaTtopus mpyAa Cy’Kaercs BBEpX IO oBpary. B mecre
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3aMBIKaHHUS TIPyAa 1O TpaBoMy OOPTY oBpara MOXHO BHUIETh KPYITHOE OTBETBIICHUE
oBpara, oTBepuiek. [lo Bopopasnmeny oBpara BTOpPOro MOpsAKa C TJIABHBIM XOPOIIO
O0OHa)KEHBI OTJIOKEHUS Teppachl U €€ 1OKOJIb, CII0KEHHBIM MEJIOBBIMU OTJIOKEHUAMH. Bcé
CXOJITHO C pa3pe3oM Ha IMPOMJIEHHOM CITyCKE B OBpar, HO HE TOXJAECTBEHHO. 37€Ch CpeIu
MECKOB HMMEIOTCS MPOCJIOU YHUCTBHIX 3€JEHOBATO-CEPBIX IUIMH, MPEOBIBAIOIIUX B MSTKO
miacTUYHOM KoHcUcTeHIMU. [loBepxHOCTh Teppackl ¢ abc. oTmeTkoil 141 M nmaneko
OTCTOUT OT JHA OBpara, umeromiero adc. orMerky 131 M. OnuckiBaeM OOHaKE€HUS U
COCTaBIIsIEM pa3pe3, UCMOIb3Ys npuiiokenue 3. Otdbupaem obpasipl, pororpadupyem.

ITo OGeperam npyna HaOIIOAAIOTCS BBIXOABI TOJA3EMHBIX BOJI B BUJIE BHICAUMBAHUN U
HMCTOYHUKOB C HEOONbIIMM aeOuTOM. B MecTax BbicauMBaHUsI HAa MOBEPXHOCTH 3EMIIU
IIEHKA OKCHAOB JKeje3a, KOTopas CBHUJAETEIbCTBYET O POJCTBE COCTaBa BObI
MUHEpaJIbHOMY COCTaBy BMenlaromux mnopoj. Kakune mopoabl coaep:kar >KeJe3uCThbId
MUHEPAJl 1 BMEIIAIOT BOJIOHOCHBIN ropu30HT? BhicaunBaHusi 0COOEHHO XOPOIIIO BUHBI B
Hayaje 3UMbl, KOTJa CHET HE JIEKUT BCIOAY, KpOME MECT BbIXOJa MOA3EMHBIX BoA. Ho u B
KOHIIE 3UMbI OHU MPOCIICKHUBAIOTCS IO MOJBIHBSIM y Oepera mpy/a, yKa3bIBaloluM MecTa
MO/I3EMHOT0 TUTAHUS U TAJIBIM HE 3aCHEKEHHBIM yyacTkam Oepera. HaGmronenue 13.03.13
MOKAa3aJ10, IPY/l MOJIy4aeT 3HAYUTEIbHYIO JOJIIO MOA3EMHOTO TUTAaHUS 110 TAJIBBETY, I1IE€ B
HACBIITHBIX OTJIOKEHUAX UAET Y3KUI MTOTOK TPYHTOBBIX BOJ.

OcranaBnuBaeMcsl y UCTOYHHKA Ha MpaBoM Oepery npyna. OnuceiBaeM penbed, B
KOTOPOM BHUIHBI MPOSIBJIICHHS IUIOCKOCTHOW 3po3uu. MeKkue OMOJ3HU MOXKHO 3aMETUTh
1o JieBOMy OOpTy oBpara. MICTOYHMK C MpaBoOd CTOPOHBI KaNTUpOBaH. BeIppiTa KaHaBa
BJIOJIb CKJIOHA, 3aloJHEHa TIpaBUEM, B HEro NOJIoKeHa mepdopupoBaHHAs Tpyda ¢
YKIIOHOM K CpEIHEW TOuKe TpaHued. M3 3TOM TOYKM HAa MOBEPXHOCTH BOJIa BBIBEIICHA
yepe3 TpyOy. Haa kantaxkem Ha BCIO €ro AJMHY yJIO)KeHa Opycdarka. DTO MO3BOJISIET
OTIPEICNIUTh JJIMHY KanTaxa. Pacxoq u Temneparypy BoJbl MOXKXHO TOMEPUTh. 3HAs JJTUHY
KanTaxa, MOKHO MPUKUHYTh YAEJIbHBIM Pacxo]l HaIbIOPCKOTO BOJAOHOCHOTO TOPU30HTA.
[Io apXMBHBIM JTaHHBIM MOXHO 3aKJIFOUUTh, YTO BOJOYIOPM JJIs BOJOHOCHOTO TOPU30HTA
CITyaT IOPCKHE OTIIOXKEHHMsI, BRIXOIAIIME B OOpTax JOIUHBI p. MOCKBBI Ha aOCOJIFOTHOM
ormeTke okoio 130 M. Pa3pe3 mo mocnenHemMy OOHAXKEHHIO MOXXHO MPOJODKUTH J10
npyaa, 0003HAYUTh HAa HEM TpaHUILy IOPCKUX U MEJIOBBIX OTIIOKEHUM, MTOKa3aTh YPOBEHb
NOA3EMHBIX BOJ. J[aTh HAaMMEHOBAHWE BOJAOHOCHOMY TOPHU30HTY IO THAPABINYECKOMY
npu3HaKy. M0O>XHO pacCMOTPETh NMPUYNHY €BTHU(UKAINY MPYyAa, TPyO0 COMOCTaBUB 00BEM
BOABl B TIPyJe W BeIW4YuHy mojzemHoro nutanus. [lo wabmonenuto 13.03.13 nmeOur
KaNTUPOBAHHOI'O MCTOYHMKA ObLT S5 j/mMuH. Temmeparypa Bonbl 5,5° mpu Temmeparype
BO3ayXA -9°.

Ot ucrounuka uaém OeperoM npyna k peke. [lo myTu MOXHO MOCMOTpPETH
3eMIISIHYIO TUIOTHUHY MpYJa, MaXTHBIA BOJOCIUB, OOCYAHTh, YEM, KAKOW OCOOEHHOCTHIO
re0JIOTUYECKOTO CTPOCHHUS OEperoB OmpeaensieTcsl MPOEKTHAs BbICOTA IUIOTHUHBI, MOKHO
au Owbuto caenath HIIY mnpyna Beillie COBpEMEHHOrO 3epkana. [lis pernieHus 5Toro
BOIIPOCA MOJIE3HO MOCTPOUTH I'€OJIOTUYECKHI pa3pe3 MO OCH IJIOTHUHBI WUJIU MO CEYEHUIO
akBaTopur Ha 20-30M BBIIIE IUIOTHHBI. DTO BIIOJHE MOXKHO cHIellaTh 0€3 CKBa)KHH,
MOJIb3YSCh 3HAHUSIMU, MTOJYYEHHBIMH B MapuipyTe 1o opary. [1one3Ho Tak ke OTBETUTh
Ha BOMNPOC: yXYAIIAET JU CO3JaHHE Mpyaa YCTOMYUBOCTH OOPTOB OBpara BCIEIACTBUE
3aMayMBaHUs TOPHBIX OPOJ B OCHOBAHUU CKJIOHA?
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Jlanee mapiipyT mpoJieraeT BBEpX IO PeKe Mo mpaBomy Oepery. JIeTHUI MeKEHHBIHI
ype3 Bofbl B peke B 3ToM MecTe 118 M abcontoTHOM BeicoThl. Hag HabepexHo#l mpoxoauT
aBTOMOOWJIbHAS Jlopora. 3a Hell Ha y3koil moisiocke | mepBod HaIMOWMEHHON Teppachl
BbicOTOM &8-10 M Hax ype3oM BOJABI B pEKe IOTIATCA mnpwkatble K wokomto 11
HaJITOMMEHHOW Teppackl CTapble 34aHUs PA3IMYHOrO HA3HAYCHHUS.

3a Moctamu OKpyXKHOH »KE€JIe3HOW AOpOrH U TpeTbero TpPaHCIOPTHOIO KOJIbLA
dbparmeHT Teppacsl pacumpsiercs. Ha HEM y MocTa BBICTpOEH KBapTaji >KHIIBIX JIOMOB.
Brime mo pexe cTOUT ApeBHUI AHAPEEBCKUA MOHACThIpb Ha adbc. otMm. 127-130 m. O
MOCTaX, O TOM, YTO MM YyJa4yHO BBIOPAaHO MECTO, CKa3aHO B Hadaise mapmpyra. OO0
AHJIpEEBCKOM MOHACTBIPE MOXHO CKa3aTh, YTO OH IIOCTPOEH B HEMOCPEICTBEHHOU
OJIM30CTH OT PEKM MU OT KPYTOrOo CKIOHA, HO HE HECET Ha COOPYKEHHUSX CIENIOB
OTIOJI3HEBBIX WM ApYyrux nedopmanmii. Hag MmonacteipéM Bo3BbIaeTcs kpyToit ycrym 11
HaJNOMMEHHOW Teppachl. bin3ko k HeMy mnocrtaBiieHa OamHs 3aanuss PAH Ha aOc.
ormeTkax okojio 152 m. [To mamneiM (I'.JI. Kodbd u np. Ouepku mo reosKojIoruu u
UH)XEHEPHOW Teosornd MOCKOBCKOIO CTONMYHOro peruoHa. M. 1997) na mioumanke
3JaHUSI CBEPXY 3aJErar0T CYIJIMHKA MU CYIECH TOJOLEHOBOIO BO3pPACTa, OTHECEHHBIE K
MOKPOBHBIM (MOITHOCTH OKOJIO 1,6 M), OJTHAKO, BO3MOKHO, IPUHAJJICKAIINE K KOMILJIEKCY
otnoxkeHu III teppacel. Huke moBceMECTHO JieKaT MECKU PA3IUYHOM 3€PHUCTOCTH C
MPOCIIOAMHU CyTiecedl U CyrnmuHKoB — otioxkenus Il teppacel. Ux momuocts ot 11 1o 15
M. [log 4eTBEepTUYHBIMH OTIOXKEHUSIMH OT TIIyOWMHBI OokoJio 15 M, Ha abc. ot™M. 137 M
HAXOJATCA HUKHEMEJIOBBIE OTJIOKEHUsI Heokomckoro sipyca (Kinc), mpencraBieHHbIe
CBETJIO-CEPBIMU U JKEIITOBATO-CEPBIMH MECKaMH MOIIHOCTBIO 8-12 M. [lom Ha3zBaHmem
HEOKOM OOBEIMHEHBI OTJIOKEHHUS TPEX sIpycoB, Oepuaca, rorepuBa, Oappema, KOTOpPbIE
noKa3zaHbl pa3fenbHo Ha puc.6. Ha abc. otM. okoso 127 M UX MOACTUNAIOT HOPCKUE
OTJIOKEHUSI, NPEACTABICHHbICE YEPHBIMM M TEMHO-CEPHIMU IMECKAMUW W TJMHAMU
TUTOHCKOT'O U IJIMHAMU OKC(OpACKOTO Apyca. ['pyHTOBBIE BOJbI 3aj€raiy Ha riryouHe 15-
17 M, T.e. Ha abc. oTM. okoJio 135 M. DTW JaHHBIE MHTEPECHO CPABHUTH C Pa3pe3oM,
ONMCAHHBIM B OBpare Mnpu choycke K peke. [eomornmueckue mnmpoueccsl BOKPYT
AHJIpEeBCKOT0 MOHACTBIPS THIATENIbHO HaOmomamuch corpynuukamu PAH Bo rmase ¢
['.JI. Kopdom. B monoce Oepera, 3aHsATOM MOHACTHIPEM, HUKAKUX TOJBH)KEK TPYHTOB
TOYHBIMU TIOBTOPHBIMH T€0JIC3MUECKUM HaOMoAeHusIMU He 3adukcupoBaHo. [lo Gepery,
Kak BOCTOYHEE, TaK M 3alaJHee MOHACTBIPA MO TEOAE3UYECKMM MapKaM OTMEYEHBI
IJIAHOBBIE M BBICOTHBIE TEPEMENICHUSI TPYHTOBBIX Touil. CyMMapHble BEpPTUKAJIbHBIC
nepeMeneHns MakcuMalnbHo coctaBwin 10 177 mMm. Co cpeaneit ckopocThio 20 MM/TOSI.
Mapky UCHBITBIBUIM KaK BOCXOJSIINE, TAK U HUCXOIAIIHUE ABUXKEHUS. [ OpU3OHTaIbHBIC
NepeMENIeHHs] TaKKe ObLIIM pa3HOHAIPABJIEHBI, OJIHA M3 aKTUBHBIX MAapoOK JIBUrajach CO
CKOpPOCTBIO B cpeaHeM 22 MM/TOJl M MaKCHUMajlbHO 3a Troj MepeMecTuiach Ha 54 M.
BBuay HecMCTEMaTMYHOCTHM M HE3HAUMTENILHOCTH TepemenieHnii komuccuein PAH Obiun
CIEJNaH BBIBOJ O CTaOMJIBHOCTM OeperoBoro ycrymna mnoj OamnHei Axanemun. Bpewms
NOATBEPANIO MPAaBUIBHOCTh 3TOTO 3aKIIIOUEHUS: MOCHeAyromue 15 JeT 3HAYUTeIbHBIX
nedopmaruii He mpowusonuio. HabmroaeHus: CHeruaiucToB MO T'eoIe3UYECKUM MapKaM
YBSI3BIBAIOTCS C JOCTYIMHBIMH HaM HaOJIOJeHUsAMH 3a jaedopManuei 3qanuii. K BocToky
OT MOHACTBIPS, WJIM BBIIIE HETO IO PEKE, COCEIHHE C HUM KPACHOKHPIUYHBIE CTaphie
3MaHUSI UMEIOT 3aJ/IeJIaHHbIE TPEIIMHBI, BBI3BAaHHBIE MOJBUKKAMU OCHOBaHHUA. EcCTb
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TPEIIMHBl M B IOr0-3alaJJHOM YIJy MOHACTBIPS,, KOTOPBIA MPUJIEKUT K JaHHOMY
MOABWKHOMY y4YacTKYy.

3a AHJIpeeBCKUM MOHACTBIPEM IMOJIOCKA HaJl HAOEpEXKHOM, O KOTOPOU MPOJIOKEHA
JIOpora, Cy’KaeTcsl U OIyCKaeTcsl Ha YPOBEHb MoviMbl. Hax nmpruyanom ropoacKUX pedHBIX
KaTepOB-TPAMBAaWYMKOB JOpOra Pacroyio’KE€Ha Ha BBICOTE OKOJIO SM HaJ MEKEHbI0. MBI OT
npuyana MOJHUMEMCS BBEPX IO JIECTHHIIE, BBUIOKEHHON TUIMTKOM KOPUYHEBATO-CEPOTO
necyanuka. OcTaHOBUMCSA Ha OOIIMPHONW TOPU3OHTAIBHOM IUIONIAJIKE B 3HAYUTEIBHOU
YaCTH 3aHATOM KOMaHbIM MpynoM. OTcrojla OTKphIBaeTCs BHUJ Ha 00a Oepera MOCKBBI-
pexu. IlpaBblii BBICOKHMII Oeper B BEpXHEHl YacTH OOpBIBAETCA KPYThIM CKIOHOM C
HaksoHOM okoyio 30°. DTo ycTym KopeHHoro Oepera. Hag HUM JeXuT XoaMmucTas
BOJOpa3/ieibHasl paBHMHA — TeruiocTaHCKasl BO3BBIIIEHHOCTh, a0C. OTM. KOTOPOHM 371€Ch
okoisio 160 M. ITox yctynom poBHas IJoagKa ¢ NpyaoM, IMHPUHA KOTOPoil okojo 70 M.
3amMeTMM OCOOEHHOCTh 3TOM IUIOLIAJKU: OHA cjIabo HaKJIOHEHAa HEe K peKe, Kak OopT
JOJIVHBI, a B IPOTUBOIOJIOKHYIO CTOPOHY, K CKJIIOHY. Y CTYH 3TOM IIJIOIIAJKH K PEKE OUYEHb
KpyT, okoJio 35°. Ilo HUM y3Kas MOJOCKa Ha YPOBHE MOWMBI U HaOepekHasl. 3a peKkou, Ha
e€ JseBoM Oepery oOmmpHas I[oiMa, 3aCTPOEHHAsE COOPYKEHUSMU CIOPTUBHOTO
KoMIuiekca JIy:>KHUKOB U JpyruMu 3aaHusiMi. OJIMH U3 aBTOPOB METOJAMYECKUX YKa3aHUI
MIPOXOJIUIT TEOJIOTUUECKYIO TTPAKTUKY B 1955 roay u 6bu1 Ha 3TOM Touke. Torna JlyxHuku
He ObUIM TaK 3aCTPOEHBbI. 3HAYUTEIBHYIO YaCTh TEPPUTOPUHU 3aHUMAaja HHU3Kas MoiMa,
mectamu 3abonouyeHHas. K BcemupHoMy QecTuBanmo MoONOAEKH U CTYACHTOB,
npoBeA€HHOMY B 1957 T, ypoBEeHb 3eMJIM ObUI MOJHSIT HA COBPEMEHHBIE OTMETKH 0 SM
HaJ, MEXEHHBIM ype30M. BO3WiIu CTPOUTENBHBI MyCOp W TPYHTBI W3 CTPOUTEIBHBIX
KOTJI0BaHOB. OpraHnu30BbIBAIIM BOCKPECHUKH, U CTYJEHThI HA HOCUJIKaX PACTACKUBAIIU €r0
no 1iomanu. Habepexxubix He Obuto. Ha mpaBom Oepery, rae ceiiyac mpoXoauT J0pora,
3allMIIeHHas Ha0epeKHOW 0T OOKOBOM pedyHOM 3po3uu, ObuT KpyTOW OOpbIB K peke. OH
OBLJT CJIOKEH OJIOKaMHU TOJIBKO YTO OMOJI3IIEH MOPOJbI, YEPHBIMHU FOPCKUM U 3€JI€HOBATO-
CEephIMU HIKHEMEJIOBBIMU OTJIOKEHHUSIMU, U3 KOTOPBIX KaK TIJIA3UPOBAHHbBIC TapeNKU
BBIBAIMBAIUCH MECTPHIE C KEMUYKHBIMU TMEPEIMBAMU JIUCKA AMMOHHUTOB M KOHYCHI
OeeMHUTOB, HAllOMUHABLIME HaM TOJIOBKU cHapsanoB 10 yer Hazaa 3aKOHUYUBLIEHCS
Boiinbl. 9T0 ocTaTku MOpPCKOM (payHBI FOPCKOTO M MEJIOBOTO TeprooB. Celyac CKIOH
3aKperI€H, 3aJIepHOBaH, MOPOC MOJIOABIMU JiepeBbsiMU. Hebombinne oOHa)XeHHs MOKHO
YBUJICTh HaJ TIPYJOM B OOpbIBE KOPEHHOro Oepera W B OTKOCE HaJa JIOPOTOH,
CcepHaHTUHAMU OIHUMAIOIIEHCs Ha Bolopas3aeil. Tam BBIXOJUT MOpEHA.

[ToazeMHbIe BOIBI 3/1€Ch HE MpOosiBIeHbL. Hannure Boabl B pyay KpyIJiblid roja Ipu
OTCYTCTBUM BUJUMOTO IMPUTOKA CBHUAETEIBCTBYET O €ro aTMOCHEpPHOM MNUTAHUU U O
MOJIHOW BOJAOHENPOHMUIIAEMOCTH JIOKa Npyna. MOXKHO H3 aHaln3a TEOJIOTHYECKOTrO
CTPOEHHUS yCTyla U NPEeJICTABICHUS 00 OMOJI3HEBOM MPOUCXOKACHUH OJIOKA BHIBECTH YEM
CJIOKEHO JIOKE MPYyJa.

N3 reosiornueckux MpPOLECCOB 3/1€Ch B HEAABHEM MPOLUIOM ObLIM TMPOSBICHBI
APO3HOHHBIN U OINOJI3HEBOM MTPOLIECCHI.

bokoBas peunasi 3po3usi 37ech Obula MposBIeHAa B HenaBHeM mpouuiomM. CTpyu
pPEYHOro MOTOKAa 3/1eCh BCErAa yAapsAioT B Oeper B cuily ¢GopMmbl pycia B miaHe. Peka
orubaet Jly>KHENKy0 oMy, CTpyH HalpaBJICHBI OT JIEBOro Oepera kK mpaBomy. Ha nmeBom
Oepery TeueHue ocnabineHo. 3neck (opmupoBasica Isk. [IpaBeiii Oeper HampoTuB
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MOJBEPKEH pa3MbIBy. Pa3MmbIB mpekpamaercsi, Koraa BMECTO IECUAHBIX U TJIMHUCTBIX
IPYHTOB pPa3MbIBAIOIIMM CTPYSIM IPOTUBOIIOCTABIICHA TaKas CTOWKas K pa3MbIBY H
UCTUPAHUIO, HEpacTBOpUMas MOpOJAa, KaK T'PpaHUT OOJMIIOBKM HabepexxHoi. Mpamop u
U3BECTHSK 3/1eCh ObUIM Obl COBCEM HE TaK XOPOIIU B CUITy PACTBOPUMOCTH KaJbIIMTA, K
TOMY K€ UMEIOIIEMY HEBBICOKYIO TBEPAOCTh U IOTOMY UCTHUPAEMOMY.

Ornon3HeBoO# Mpouece 34eCh BBIPaXXEH KIACCUYECKH, 3puMo. [lnomanka ¢ npygom
MpeACTaBIgeT co00i (parMeHT BOJOpA3/IETbHON pPaBHUHBI, OMYIIEHHBIA C OJOKOM
OTOJI3IIEH MOPOABI HA, MPUMEPHO, 20 M MO MOBEPXHOCTH CKOJIbKeHUs. OHA COXpaHUIACh
B penbede B BUE KPYTOro yCTyIna KOpeHHOTo Oepera Ham npyaoM. Omon3eHb Mpon30IIE
naBHO. Ha 3T0 ykas3pIBatoT MpsIMOCTOMHBIE CTApPBIE NEPEBbsI, BHIPOCIINE HA MOBEPXHOCTHU
CKOJIb)KEHHSI M Ha OMOJI3HEBOM Tenie. SBienue 1955 r ObUIO JIOKAJIBHBIM CIOJI3aHUEM
YacTH CTaporo ormoi3HeBoro Onoka. [Ipu BHMMATENBHOM pAacCMOTPEHMH Ha KPyTOU
IJIOCKOCTU CKOJIBKEHUS MOYKHO 3aMETUTh €1I€ OJHY Y3KYIO CTYNE€Hb. DTO JIPYroul sipyc
OIIOJI3HS.

VY IUBISET, 4TO Ha MOBEPXHOCTU OMNOJI3HA YCTpoeH mpyna. PuibTpanus U3 HETO
MOXET 3aMaYMBaTh MOBEPXHOCTh CKOJBXKEHUS U CTUMYJIUPOBATh JaJIbHEUIIIEE BUKCHUE
onoJi3HeBOro Tena. OIHaKo 3TOT0 He MpoucXoauT. [louemy? BbITh MOXKET BbIEMKa MpPYyAa,
HAIPOTUB, pabOTaeT HA CTAOMIIU3AIUIO OTIOI3HS?

ITo reoMeTpuyeckuM pa3mMepaM OIOJI3HS U IUIOTHOCTU OMOJ3ILIMX MOPOJ (Ha Kpyr
1,9 1/M) MOXHO IPMKUHYTH BEC OMOJI3LIEro Oi0Ka. PasMep IUIOMANKU Ha ONOJI3HEBOM
0JIOKE MOHO OIICHUTh BU3YaJIbHO WJIM Ha TiaHe. [JyOuHa 3axBata mopoj OMOJI3HEBBIM
nporieccoM Oobias. [ToBepXHOCTh cMelIeHus claeAys BAOJb yCTyla HaJ IPYyJI0M KpyTo
YXOJIUT O] OTIOJI3HEBOM OJIOK M HUTJIE HE 0OHAYKAETCSI BHOBB, & CJICIOBATEIHLHO BBHIXOJIUT
noj pycio pexku. OTcrojla BBIBOJUM, YTO OHA MPOXOAUT MOJ OIMOJI3HEBOM CTYIEHBIO —
IJIOMIAIKON ¢ mpyaoM Ha riryOuHe okosno 30 m. (mpuoxkenue 4). IIpoTMBONMOCTaBUTH
JBIDKCHUIO TaKOM MacChl KaKoe-IM0O YIepKUBAIOIIEe COOPYKEHUE JOPOro U CIOKHO
MOTOMY, YTO OHO JOJKHO OBITh 3aKPEIJIEHO B MOJCTUIAIOIIMX OMOJ3€Hb IPYHTAX, a 3TO
MaJIOTIPOYHbIE, CKJIOHHBIE K OTOJI3aHUIO FOPCKHUE TIUHBI. B Takux ycnoBusx ctabuinsarus
OTIONI3HSI TPOBOJUTCA MYTEM JIMKBUJAIMKU OJHOTO U3 (HAaKTOPOB, (POPMHUPYIOIINX
onoi3eHb. Takux (HakToOpoB B TaHHOM ciiydae Tpu. OuH U3 HUX UCKITIOYEH TEXHUYECKUM
mepomnpusatueM. Kakue ato Tpu dakropa? Kakoi n3 HUX uCkiitouén?

[Tonb3ysich apXWBHBIMU J@HHBIMH O CTPOCHHMH TMpaBoro Oepera p. MOCKBBI U
HaOJIOICHUSIMU B OBpare ¢ npyioM crpoum reojorudeckuid paspes -1 mox mpodunem,
JTAHHBIM B MPUJIOKEHUU 4.

PaccmoTpeB KpymHBIM ONONI3€Hb, ABUHEMCS HNAJbIIE BBEPX IO peke. B mecte
OKOHYAaHUSA PACCMOTPEHHOrO IMpyJa C IUIOMIAJAKA OMOJI3HA BHHU3 YXOAUT HEIIMPOKAas
JIOpOXKKa. Y Hayvaja JOPOKKHA OT HEE OTBETBIISIETCS CHOYCK CO cTyneHsmu. Ha stoi
pa3BUJIKE MOXHO YBHUJIETh HEJABHHUI HEOOJBIION OMOJ3€Hh C ITUPKOM, OIO3IIeH
MJIONIAIKOM W BajOM BBINIUPAHUS, TOMHSABIIUM CTYNEHU HIDKHEH JOPOXKKHU. OTa
HE3HAUWTEIbHAsI OTOJ3HEeBas jaedopManus MHTEPECHA TEM, YTO Ha HEW cpazy MOXKHO
OXBAaTHUTh B3IJISIIOM BCE MOP(OJIOTUUECKHUE YACTH OTOJ3HA. PAIoM, 4yTh HUXE MO TPOIIe
HaJ 3eMJIE BBICTYNaeT HaKJIOHEHHas TpyOa. DTo HabmomarenbHas CKBa)KHWHA
VH)XEHEPHO-T€OJIOTUYECKON CETH, HEKOrJa pa3MENIEHHOW Ha OIMNOJI3HEBOM CKIIOHE, a
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Tenepb 3a0pouieHHONW. HakiIoH CBHUIETENBCTBYET O MPOJOJDKAIOUIEMCS MEIJICHHOM
OTOJI3HEBOM JIBU>)KEHUU TPYHTA U YKA3bIBACT HANIPABJICHUE JBHKCHUSL.

JIBurasce pganee MO TPOIE, Mbl OKa3blBaEMCS BHOBb Ha IOMME. 31€Ch YCTyI
KOpEeHHOro Oepera Jajneko OTCTyHaeT OT pycia, nmoiMa pacimupeHa. Hapsigy ¢ BbICOKOHM
MOMMOM MMEETCS y3Kas MOJIOCKa HU3KOM MOWMBI, KoTopas Ha 1-1,5 M Bo3BbIIIaeTCs Hal
pekoii. MoxxHo cdoTorpadupoBaTh U 3aprcOBaTh JiBa dJeMEHTa Noimbl. Brepenu yxe
Henaneko MeTpoMocT U cTaHius MeTpo BopoObEBbI Topel Ha HEM. [IprMepHO B MOJIOBUHE
pPacCTOSIHUS OT KOHIA HAlIEro CIycKa 10 MeTpoMocTa ¢ BBICOKOTo Oepera K peKe CTEKaeT
pyueil. [lepen moporoii oH B3iT B TpyOy. [anee mapuipyT mpoxoauT BBEpX MO PYUbIO.
MoskHO NIBHUraThCsl BAOJbL Pydbs IO TPOIE, HO MPH CHIPOH MOTOJE 3TO MOXET OBITH
3aTPyJHUTENBHO. MOXHO BOCIOJIB30BATHCSA JOPOKKAMU W IIAPOKOW JIECTHHULIEH IS
o0xofa mo mpaBoMy Oepery pyubs (IS 3TOrO HYXXHO HEMHOTO BEPHYThCS Haszajm).
AgnlpecHass 1enp MogbéMa — TPYyIIa MOIIHBIX HWCTOYHUKOB, HAJ KOTOPBIMH IPOXOJUT
CTaJlbHas OJaroycTpoeHHas JIECTHHLA Ha YpPOBEHb BOAOPA3Je/IbHON paBHUHBI.
[TogHABIIMCH TO JIECTHULE, MBI OKA)KEMCSI Y CTaporo 3-x 3TaxkHoro goma Ne 6 mo yiI.
Koceiruna, KoTopblil CTOMT HepHnEeHAMKYJISIpHO OpoBke Oopra nonuHbl. Eciau BeIATH Ha
YIJIAILY, TO MOKHO YBUJIETh BOAOPA3JECIbHYI0 PaBHUHY, MOJHUMAIOIIYIOCS OT IUIOIIAIN
l'arapuHa k npocrniekty BepHaackoro m panee k miowmaau nepex MI'Y um. M.B.
JlomoHocoBa. TaM, y cMOTpOBO# IJIOIIAAKH HAaXOAMTCA BbICIIAasi OTMeTKa BoOpoOBEBBIX
rop.

Crpoum paspes ot noma Ne6 10 peku MOCKBBI, UCIIOJIB3Ys TaHHBIE IIPUIIOKEHUS 3.

Hamr nmyte Hazam ot noma Ne 6 K peke C ONHCAHUEM M 3aPUCOBKOM OITOI3HEBOTO
CKJIOH, KOTOPBIM HaM YK€ BU3YalIbHO 3HAKOM 10 moabEmy. Ha Bepxy, y noma Ne 6 MOxKHO
OTMETUTBh XapakTep peibeda BomopasAenbHOM moBepxHOcTH. Ha OpoBke Han
OOpBIBUCTBIM OOPTOM JOJIMHBI OCMOTPHUM CTapblid, HO JEUCTBYIOIIUNA OOKCOBBIM rapaxk.
OH pa3duT TpelMHAMU pacTSKEHUsl, OOpa30BAHHBIMU BCIIEJICTBUE ILIACTUYECKOTO
TE€YEHUS TPYHTOB, HI)KE Mbl YBUIUM KaKHMX, HA Kpar BOJOPA3/EIbHON paBHUHBI. MOXHO
YBHUJIETb, KaK 3aTyXaeT 110 Mepe yAaJeHUs OT oOpbIBa pa3Mepbl Aeopmaliuii, Onpe1ennTh,
yTo 1oM Ne 6 pacronokeH BHE MOJABHKHOM 30HBI. OmpenenuB METOAOM OIpoca WIX I10
APXUTEKTYPHBIM JETalsIM BO3pacT Trapake, MOXHO BBIYMCIHTh CKOpPOCTh HX
NEepEeMEIEHHS K OMOJI3HEBOMY CKJIOHY. OOBIYHO TaKHe TPEIIMHBI PACTSIKEHUS! BOSHUKAIOT
HaJ OIOJI3BHEBBIM LIUPKOM B TJIMHUCTBIX TPYHTaX M MOTYT OBITh 3aMacKUPOBAaHbI
pPacTUTENBHOCTBIO HJIM 3aMBIThl BOJOM. 3JE€Ch OHM COXPAHSIOTCA Ha MPOTSHKEHHUH
necarwietTnii. CKOpOCTh IEpEMEIICHHMs] TOYEK Ha BOJOpaslesie HeBenuka. Huxke Ha
OMOJI3HEBBIX Oyrpax IUIAaHOBOE MEepeMellleHHe Mapok K peke muwio B 1990-x romax co
cpeaHel roj10Boi CKOpOCThio 3-6 mm/roa. [Ipu 3TOM OOJIBITMHCTBO U3 HUX OMYCKAJIOCh CO
ckopocThio 0,5-2,0 MM/TOJT, HEKOTOPBIE Ha BajaxX BBITUPAHUS MOJHUMAIIUCH CO CKOPOCTHIO
1o 2,5-3,0 mm/rog.

OT rapaxa crmyckaeMcsl 10 CTYIICHSIM CTAJIbHOW JIECTHULBI. Y MHOXasg KOJIUYECTBO
CTYyIIEHEHW Ha CPEIHIOI BBICOTY CTYIIEHM, ONPENEIIEM BBICOTY OIOJ3HEBOIO YCTYIIa HaJ
BEPXHUM SPYCOM OIIOJI3HEU.

JlecTHHIla 3aKaHYMBAeTCs Ha YpOBHE OyrpuUCTOM CTyHEeHH BEpXHEro spyca
onoi3He. CTyneHb 3Ta HEWIMPOKass W HEPOBHAs B OTVIMYME OT IUIOIIAJKUA PAIOM C
AHJpeeBCKMM MOHACTBHIpEM. B OOpBIBUCTOM CKJIOHE HaJ CTYNEHbIO OOHa)XEHa MOpPEHa,
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KOTOPYIO HY>XHO 3aJI0OKyMEHTHpPOBaTh. BHH3Y yCTyna Moj JIECTHULEH HY)XKHO OTMETUTh
rpynny MOIIHBIX UCTOYHUKOB, KOTOPBIE BBIXOAST HAa OJHOM YpOBHE MPUMEPHO Ha adcC.
orMmeTKe 145 M. MOXXHO U3MepUTh TeMIiepaTypy BoJibl B uctouHuke. OHa Obiia 12.03.13
paBHa +8°C, npu noBropHoM 3amepe 22.05.13 — +11°C. Cnenyer oOpaTuTh BHUMaHHE HA
DPO3UOHHYIO JEATENBHOCTh pyubsi. OH Ha MPOTSIKEHHWH MHOTHX JECATHICTHN He
BbIpaOOTa oBpara, HO TOJILKO HETyOOKYI0 MPOMOMHY, MPOdUIb U pa3sMepbl KOTOPOH
HAJ0 3apUCOBaTh. DPO3UM MPEMATCTBYIOT ABa (paKkTopa: BO-MEPBBIX B Pa3MbIBAEMBIX
IPYHTaX MHOI'O KPYNHOOOJIOMOYHBIX BKJIIOYEHHI, KOTOpPHIE 3arpOMOXKJIAIOT PYCJI0, BO-
BTOPBIX, Y Py4bsl HET BOJAOCOOpPHOTrO OacceifHa (IOBEPXHOCTH), MOTOMY OH HUKOI/Ia HE
npeBpamiaeTcs B OypHbIi MOTOK CIIOCOOHBIN TPAHCIIOPTUPOBATEH KPYITHBIE OOJIOMKH.
[log3zeMHbIE BOJIbI, HECOMHEHHO, SIBJIAIOTCSI TJABHBIM (AKTOPOM, CO3AABIIMM
0COOBIN TUIT OMOJ3HEBOTO CKJIOHA HA JAaHHOM y4acTKe Oepera peku. 37ech MPOUCXOIUT
COCpEIOTOYEHHAsl pasrpy3ka IOJ3€MHBIX BOJA Yepe3 psAd KPYIMHBIX HCTOYHUKOB,
pPacIOJIOKEHHBIX HAa OJHOW BbICOTE HaJa pPekod. I[IOBEpXHOCTHBIE IOTOKHM BOJ OT
VMCTOYHUKOB M BBICAUMBAHUSA BOJ, HE JPECHUPOBAHHBIX MCTOYHUKAMH, YBJIAKHSIIOT BECh
CKJIOH. Mop@dosorus pacrnonoXKeHHbIX 3[eCh OMNOJ3HEH IO0Ka3bIBa€T, YTO BMECTO
OJIOKOBBIX OIOJI3HEH, XapakTepHbIX i1 BopoObEBBIX TOp, 37€Ch MMEEM OIOJI3HU
BA3KOIUIaCTUYHOro TeueHusa. [lo Mepe cmycka K peKe YCTyIbl HaJ OIIOJI3HEBBIMU
CTYNEHSIMU CTAHOBATCA OTJIOXKE, CTYNEHH OYrpucTble B CpeIHEH YacTH CKIIOHA
BBIPABHUBAIOTCSL K €r0 IMOJOIIBE, PACIUIbIBAACh. ByrpuCTOCTh yKa3bIBAET Ha pacnaJcHUue
KPYHHBIX OJIOKOB Ha MEJKHE, KOTOpblE MO Mepe MNPOABMKEHUS eHé ApoOsSTCS U
pa3BaNIMBAIOTCA MPU 3aMAaYMBAHUM, TaK KaK COCTOAT U3 MECYAHO-TJIMHUCTBIX OTJIONKEHUMH.
B HwkHEH 4YacTH CKJIOH BOJIOHACHIIEH H JIETOM 3aKpPhIT  BIAroJir0OMBOMN
pacTUTENbHOCThIO. BepHyBIIMCh Ha MOHMY, MPOAOHKAEM MapUIPYyT B  CTOPOHY
Metpomocta. OH noctpoeH B koHile 1950-x rogoB. Ero neBoOepekHast 4acTh BBIXOJAUT Ha
KoMcoMonbckuii mpoCIeKT, a mpaBoOepekHas MO BbIEMKE MOJAHMMAETCS K MPOCHEKTY
Bepnaackoro. B BbleMKE XOpOIIO BCKPBITBI MOpPEHAa W MOKPOBHBIE CYIJIMHKH,
JIECCOBUAHBIE, NTATIEBO-KeNThIE. Ha MOCTY HaJl peKoil OPUTMHAIIBHO PACIIOIO0KEHA CTaHLUS
MeTpo BopoOwEBbI Topsl. [loe3n ot meHTpa ropoaa BEIXOAUT U3 TYHHENSI Ha HIDKHHUM SIPYC
MOCTa U YXOJHUT B TYHHEIb B CTOPOHY CTaHIIMKM YHUBepcUTeT. [IpaBoOepekHbIN TyHHEb
Bpe3aH B OINOJI3HEBOW CKJIOH. IIpu ero crpoutenbcTBe 37€ch ObUIM OOHApPYKEHBI HE
IIPELYCMOTPEHHBIE ITPOEKTOM IECKU-IUIBIBYHBI MEJIOBOIO BO3pacta. beper Ha ywacTke
MOCTa 3aKpbIT PSAaMU MHOTOSIPYCHBIX ONOJI3HEW. MOXHO OCYNUTATh KOJIUYECTBO SIPYCOB.
YETKO BBIpAXKEHBI MOBEPXHOCTU CMEILIEHHUS OMOJI3HEBBIX OJIOKOB. OMNON3HEBOM Mpoliecce
3/1eCh HOCUT OJI04YHBIN Xapaktep. O HA U3 MOBEPXHOCTEN CMEIICHUS NIEPECeKaeT TYHHENb.
HecMoTpst Ha npUHATHIE MEpPBI IO CTAOMIIM3AIMK OMOJI3HENW, CKOPOCTh CMEIICHUS HE Obliia
MOJIHOCTBIO MOTAallleHa, TYHHENb Ae(OpPMHUPOBAJICS, CEUEHHUE €r0 B CBETY YMEHBIIAJIOCH.
Apka mocrta Obuia gedopmupoBaHa OOKOBbIM cCkaTeM. K Tomy ke B Heil okazancs
HEKAueCTBEHHBIN JKeNIe300€TOH, TaK KaK OH yKJaJabIBajics 3uMoil. [Ipunuiocs caenats qBa
BPEMEHHBIX OOBOJHBIX TYHHEIIS, JBa JIOMOJIHUTEIHHBIX BPEMEHHBIX MOCTa YEpe3 PEKYy.
Crannust Oblma 3akpbeiTa Ha pemMoHT Oonee, yem Ha 10 ner. TynHens u apka ObUTH
OTPEMOHTUPOBaHBl W YKpemieHbl. Ha apke ceiiuac Xopomo BUAHBI OaHTaXH,
yKperisionue e€ B Mectax ObIBIIMX AedopMaluil. DCcKalaToOpHble rajiepeu i noabEmMa
MAaCcCaXUPOB C YPOBHsI CTAaHIIMU Ha ypoBeHb yi. KoceirnHa u np. Bepranckoro, pazouTsie
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ONOJI3HEBBIMM TPEIIMHAMHM, HE OTPEMOHTHPOBaHbL. MX MOXHO BHAETH C 3amagHOU
CTOPOHBI OT CTaHUHWHU. BUAMMO, CKOPOCTM ONOJI3aHUS TPYHTOB B OCHOBAHUM Trajepeu
BEJIMKK W HE TO3BOJSIIOT YCTAaHOBUTh 3[€Chb JCKAJIATOPbl — MAIIUHBI OYEHb
YyBCTBUTEJIbHBIE K HEpPAaBHOMEpHBIM jAedopmanusM ocHoBaHus. [logbém HaBepx Ha
BOJIOPA3JAEIBHYIO IOBEPXHOCTh HE OPTaHU30BAaH.

[Toaseaém uror mapuipyra. Ham yganock yBUAETh CIOKHBIN pesibed TOJTMHBI PEKH
MockBbl, CcHOPMUPOBAHHBIA T'E€OJIOTMUECKUMHU TMPOILIECCAMH PEYHOM, OBpPaXHOW U
IJIOCKOCTHOM 3PO3HH, PEYHOU aKKyMYJIALMH, OJOYHOTO OMOJ3aHMS U BA3KOIUIACTUYHOTO
TEUEHUS TPYHTOB U CTPOUTEIHHON NEATEIHLHOCTH Ha MpOTshkeHHH Oonee, yem 100 ner.
Ham ynanoce noctpouts 0€3 rOpHBIX BBIPAOOTOK M CKBAKUH I'€OJIOTMYECKHE pa3pesbl 10
ONMMCaHUSAM OOHAXXKEHHI M apXWMBHBIM MarepuanaMm. Mbl BUIETU U U3MEPUIIU MTApaMeETPhI
VMCTOYHUKOB NOA3EeMHBIX BOJ. [I0 cXeme HHXKEHEpPHO-TEOJIOrHYECKOr0 PauOHUPOBAHUS
MOCKBBI MBI HaXOJIWJIMCh MPEUMYILIECTBEHHO B paiioHe «I», nommHe MOCKBBI-pEeKH U €€
npuTOKOB. OJIHAKO MBI JBAXIbl MOAHUMAINCh B PalloH «A» Ha BOJIOPA3ACIBHYIO
XOJIMHCTYIO pPaBHUHY CJOKEHHYI0 MOPEHHBIMU CYTJIMHKaMH, IUIOTHBIMH, Ci1a00
C)KMMaeMbIMH, c1a00 BogonpoHuneemMbiMu. [lonyunnu npeacrapieHue o 0J1aronpusITHBIX
YCIOBUSIX CTPOUTENbCTBA B paloHE «A» U CIOXHBIX, Pa3HOOOpPA3HBIX YCIOBUSAX
cTpouTenbCcTBa B parioHe «I'». Ha Teppacax 31ech Xxopolue yCloBHUsA Ul CTPOUTENILCTBA
KWIbIX, OOIECTBEHHBIX 3/1aHUN U TPAHCHOPTHBIX coopyxeHuil. Ha nmoiime yciaoBus xyxe
U TpeOYIOT NpPEIBAPUTENBHBIX MEIUOPATUBHBIX MEPONPUITUN (MOABEM YpPOBHS 3E€MIIH
HACBIMSAMH, YCTPOMCTBO HAOEPEKHBIX, JPEHAXKHU) U YCTPOMCTBA CBalHBbIX OCHOBaHMW. Ha
KOPEHHOM CKJIOHE BOpOOBEBBIX rOp yCIIOBHSI CTPOUTENBCTBA CIOXKHBIE. ONOI3HEBBIE U
APO3UOHHBIE MPOLECCHl TPEOYIOT MHKEHEPHOU 3alllUThI 3[aHUNA U COOpPYKEHUMU. 371eCh
MHOTO 3HA4YMT BBIOOp MecTa [JIsi COOpPY)KEHHS. YJauHO BBIOpAaHHOE MECTO s
AHJIpEEBCKOT0 MOCTa TMO3BOJISIET Oe3aBapuilHO HKcIuTyaTupoBaTh ero ¢ 1907 rona.
HeynauHo Ha3Ha4Ye€HHOE C T€OJOTMYECKUX MO3WLHMM MECTO I METPOMOCTA MPUBEIO K
HEOOXOMMOCTH PEKOHCTPYKIIMU €r0 YK€ Ha BTOPOM JECITHIIETUH CITYKOBI.

B oruére mo mnpakTUKe JOKHO OBITh MOMELIEHO ONUCAaHHE MPOIJIEHHOTO
Mapuipyta 1O IJIaHy, U3J0K€HHOMY B  pazgene «OOpaboTka pe3ynbTaToB
PEKOTHOCIIMPOBOYHBIX ~ MapuIpyTOB»  JAHHOTO  METOAMYECKOro  mocobus ¢
NOMMEHOBAaHHBIMU TaM HpuiokeHusIMU. K Hemy noikeH ObITh NMPUIIOKEH pa3pe3 Io
O6opty oBpara ¢ omioxeHusimu Il HaamoliMeHHOW Teppachkl U pa3pe3 MO OMOJI3ZHEBOMY
ckioHy. Pa3nen momken ObITh WILTFOCTpUPOBaH ororpadusiMmu BeIXo 0B oTiioxkeHU# I11
TEppacbl U MEJOBBIX OTJIOKEHHI, HCTOYHUKOB M TeOMOP(OIOTHYECKUX IIIEMEHTOB
TEPPUTOPHH: TEPPaC, OBPAroB, SIPO3UOHHBIX JOKOUH, OMOI3HEBBIX OJIOKOB U SIPYCOB U 1P .,
a TaK)K€ 3apUCOBKAMMU.
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I11.4. O6pabomka pe3ynbmamoe peKozHOCUUPOBOUHBIX MAPULPYHLOB

KamepanbHass o00paboTka MaTepuaioB MapUIPYyTHOW CBEMKH HAYUMHAETCS C
pacnpeneneHreM OpuragupoM BUAOM padOT MEXIy WieHaMu OpUrajsl B COOTBETCTBHH C
COJIEp’)KaHUEM COOTBETCTBYIOILIEIO pa3zeiia oTYETa U TPEOOBAHUAMHU K €0 BBIITOJIHEHUIO.

Ha3navaroTcss ~ OTBETCTBEHHBIE  JIMLA 3a  HANKWCAHWE  IOApA3Aeia  II0
reoMop(oIOrMYeCKUM YCIOBUSIM H3YYEHHOTO pailOHa, €ro Ie0JOrMY4ecKOro CTPOECHHUS,
THJIPOr€OJIOTUYECKUM  YCJIOBUSIM M HAOJIIOJAa€MBIM  T€OJIOTUYECKUM  IMPOLIECCAM.
VYcTaHaBIMBAOTCSA JIMIA, CHAOXAIOIIME TEKCT JTUX pa3/IelioB WUIIOCTPATUBHBIMU
MaTepuajamMu B BUAE reoMop(OIOTUYECKON KapThl, COBMEHMIEHHONH C YE€TBEPTHUHBIMU
OTJIOKCHHUSIMU, KApPThl KOPEHHBIX IIOPOJ, TEOJIOTHYECKOrO0 pas3pe3a, 3apHUCOBOK
oOHaxeHun, poromoxkymentanuu. OTAETPHO HAa3HAYAETCA YEIOBEK OTBETCTBEHHBIM 3a
COCTaBJICHHE KOJUIEKIIMN F'OPHBIX TOPOJ.

ITocne pacnpeneneHuss OOSI3aHHOCTEM KaKIbIA uJieH Opurajbl 3HAKOMUTCS C
3alMUCSAMU TIOJIEBBIX JHEBHUKOB BCEX WIEHOB OpHUrajpl, BbIOMpAaeT M3 HHUX Hauboliee
NOJHYI0 M JOCTOBEPHYK HH(POpMAalLMIO, HEOOXOIMMYIO €My JJii BBIIOJHEHUS
IIOPYYEHHOI'0 3aJJaHUs U IIPUCTYIIAET K €r0 BBIIOJHEHMUIO.

IlocTpoeHue  reosoruyeckoro  paspesa HAYMHAETCI C  IOCTPOCHUSA
tonorpaguyeckoro  mpodunas  nmo  3amaHHoM  JuHMM.  llocme  cocraBneHus
reoMop(oIOruueckoil KapThl WJIM IO 3alUCAM TOJEBBIX JHEBHUKOB Ha Mpoduib
HAHOCATCA TPaHULBl TEOMOP(OJOTHYECKUX HJIEMEHTOB. AHAIU3UPYysd 3alHlCHU IO
TEOJIOTUYECKOMY CTPOEHUI0O B KaXKIOM TOYKe HAONMIOJIEHUs, Ha pa3pe3 HaHOCATCA
BCTPEUYECHHBIE HA TOM WJIM MHOM reoMOp(OJIOrnYecKOM 3JIEMEHTE TPYHThI, UX MOIIHOCTb,
BO3pacT, reHe3uc. IlpoBoxadrcs cTpaTturpa@uyeckue | JUTOJOTMYECKUE TpPaHULBI,
CTaBSTCS I€0JOTNYECKUE NHIIEKChI, HAHOCATCS CBEICHMS O MOA3EMHBIX BOJAX U3 MOJEBBIX
JTHEBHUKOB, JIEJIAETCSI COOTBETCTBYIOIIAS JTUTOJIOTMYECKOMY COCTAaBy IPYHTA IITPUXOBKA U
COCTaBJISIIOTCSA YCIIOBHbIE O0O3HAaueHus K paspedy. s cocTaBiieHHS TIeoJIOrMYeCcKOu
KapThl KOPEHHBIX TIOPOJ] UCHOJIB3YIOTCS OJIaHKK MapIIPYTHBIX (TONorpapuueckux) KapT U
CBEJICHMSI O XapakTepe 3aJleraHusi KOPEHHBIX MOPOA U aOCOJIFOTHBIX OTMETOK MX KPOBJIH
WU TOJAOIIBBI, KOTOPBIE MOXHO HAWTH B IIOJEBBIX AHEBHMKAX IIPH ONUCAHUM TOYEK
HaOmonenus. [{ns coctaBineHuss reoMop@osIOTUYecKOd KapThl COBMENIEHHOW C KapTou
YETBEPTUYHBIX OTJIOKEHUM TAKXKE UCIOJIB3YETCs MapLIPyTHAs KapTa U COOTBETCTBYIOLIAs
uHbopMalusl U3 MOJIEBBIX JHEBHUKOB O MECTE 3aJleTaHMsl Ha BbBIACJIEHHBIX 3JEMEHTax
penbeda YeTBEPTUYHBIX OTJIOKEHUH ONPeeIEHHOTO BO3pacTa U reHe3uca.

OnucaHue TreoJIOTMYECKOTO0  CTPOEHUS  BBIACISIEMBIX  TeOMOP(OIOrHUYECKUX
AJIEMEHTOB MOXXHO BECTH OT MONMBI K KOPEHHOMY Oepery uiau B oOpaTHOM MOPSIKE C
WUIIOCTPALUSIMU B BHJIE 3apUCOBOK OOHaXK€HMW M3 TIOJIEBOIO JHEBHUKA U
dboTomarepuanom. [Ipu onucaHuu MCMONB30BATh MOCTPOEHHBIN Ie0JOrMYECKUi pa3pe3 u
re0JIOTMYECKHUE KAPThI.

[Ipy omnmcaHWM THUAPOTEOJOTMYECKUX  YCIOBUM  OTMEYAECTCA  KOJIUYECTBO
oOHapyXEeHHBIX B MPOIIECCE MAPUIPYTHOM CHEMKU BOJAOHOCHBIX FOPHU30HTOB U JAETCSA UX
onucaHue (TUI MOA3EMHBIX BOJ IO YCIIOBHUSIM 3aJ€raHMs, BOJOBMEILAIOIIME IMOPOJIbI,
BOJOYIIOPBI, HAaIlpaBJICHUE ABWKEHUS IOJA3EMHBIX BOJ, NUTaHUE, pa3rpyska). Jlarorcs
WUTIOCTPALMKA MOATBEPKAAONINE HAIM4YME MOA3EMHBIX BOJA B JAaHHOM pailoHe (pas3pes,

boTo).
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[Ipu omucaHuy BCTPEUEHHBIX TE€OJOTHYECKUX IMPOIECCOB YKA3hIBACTCS MECTO HX
pa3BUTUS W TMPU3HAKA HaJIW4YMs, TPUYMHBI BO3HUKHOBCHUS, JHWHAMHKA Pa3BUTHS
nporecca. JlaroTcss COOTBETCTBYIOIIKE 3aPHCOBKH U3 MOJICBBIX JHCBHUKOB U (poTorpaduu.

Ocoboe BHUMaHHE clieyeT OOpaTUTh Ha COCTABISIEMYIO KOJIJIEKIIUIO TOPHBIX
nopoa. B Hell 00pasmpl OJDKHBI pacroiaratbCsl B T€OXPOHOJOTHYCCKOM IOPSJIKE OT
CcaMbIX MOJIOJIBIX K 00Jice APEBHUM U COIPOBOXKIATHCS ONMMMCAHUEM C YKa3aHHEM BO3pacTa,
reHe3nca, MecTta 0Toopa 1 JTUTOJIOTHYECKOTo cocTaBa (Tabiuma )

Tabnumua
OnucaHue K Konnekunmn ropHbIX nopog no MapLupyTy
NN "eonoru- MecTo
/ YecKun oTbopa Jlutonoruyeckoe onucaHne obpasua
[ UHOEKC obpasua
1 2 3 4

[ToaToMy mpexzae dYeM HayaTh CO3/1aBaTh KOJUICKIIMIO, BCE OOpasibl HYKHO
Pa3OXUTh B T'€OXPOHOJIOTHYECKOM MocieaoBarenbHOCTH. OO0pa3ibl 0CaJOYHBIX MOPOJ
OoTOOpaHHbIC M3 OJHOW M TOW K€ TOYKM HAOIIOJIEHWUN, YeM MOJIOKE TE€M BbIIIE OYayT
JeXaTh B MACCUBE (CM. 3apUCOBKHM OOHAKEHUI B MOJIEBBIX JHEBHUKAX). Kpome Toro, gaxe
€CJIM BO3PACT AJTIOBHAIBHBIX OTJIOKEHHM OJIMHAKOBBIN, O0Jiee IpeBHEN SBIIIETCS Teppaca
¢ OonpmmM HOMepoM (T.e. Oojiee BbICOKas Teppaca), JEAHUK BHauyaje HACTyMaeT Ha
TEPPUTOPHUIO U 00Pa3yrOTCS MOPEHHBIE OTJIOKEHHS, a 3aTEM OTCTYIaeT ¢ 00pa30BaHUEM
BOJOJICTHUKOBEIX ((DITFOBUOTIISIIMAIBHBIX) OTIOKECHHUHA. J[JIT 3TOr0 3THKETKH B Ka)KJIOM
NAaKeTe Pa3BOPAYMBAIOT M BO3BPAILAIOT HA MPEKHEE MECTO B MOJIOXKEHUH MO3BOJISIIOLIEM
YUTaTh HAMKMCAaHHYIO Ha HUX MHPOpManuio (Touka OTOOpa, reHEe3UC, BO3PACT, COCTaB,
nopskoBblid HoMmep). [lanee, oOpamias, BHUMaHUE Ha BO3pacT 0Opa3lOB, MOPSIKOBBIN
HOMEP MPUCBOCHHBIN 00pa3ily Mpu 0TOOPE U COOTBETCTBYIOIIYIO 3apUCOBKY OOHAXEHUS C
yKa3aHUEM Ha HeW TOJIOKEHHUS TMpOoObl, YCTAHABIUBAIOT T'€OXPOHOJOTUYECKYIO
MOCJIEIOBATEIHLHOCTh MPOO TPyHTA W B COOTBETCTBHUU C HEHM pa3MemaroT o0pasilbl B
nakerax Ha croie. Jlamee kaxaomy oOpasily NpHCBAaWBACTCS TMOPSIKOBBIA HOMED,
KOTOPBIN OH OyneT uMeTh B OyayiieM onucaHuu Kosuiekiuu. [locnme aToro cocrasisieTcs
OTHCaHue KOJUISKIHH (Tabnuma_ )

Cama KoJIIeKIusi MOXKeT ObITh O(hopMIIeHA B IPOU3BOJIBHON (DOpMe, HO TIPU ITOM JOTKHBI
OBITh BUIHBI OJHOBPEMEHHO BCE OOpasilbl, pacrojaraThbCsi OHMU JIOHKHBI B MOPSIKE MX
OTIMCaHMs, @ Ha HUX JOJDKCH MPUCYTCTBOBATH MOPSIKOBBIA HOMED.

Komnekmus qomkHa ObITh 0opMIIeHa C yKa3aHHEeM MecTa e€ cOopa, cocTtaBa OpuUrajasl U
JAThl TPOXOXKIACHUS TPAKTUKH. K KOJIGKIIMM MOXKET OBITh MPHUIIOKEH (GoToMaTepHal
buUKcUpyrOIU MPOIECC U MECTO 0TOOpa 00pa3IoB
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I11. MeToabl M TeXHUYECKHE CPEICTBA NPOBEIeHUSI MHXKEHEPHO-
reoJIOrM4eCKuX M3bICKaHMi

W3ydyeHne  TreoJoruuyeckoro  CTPOEHWs  3acCTpaMBaeMONl  TEppUTOpUH, €€
T'HJIPOr€OJIOTUYECKUX YCIOBHM, YCTAHOBJIEHUE 3HAUEHUN (PU3UKO-MEXaHUUYECKUX CBOMCTB
TPYHTOB, arpECCUBHOCTH M COCTABA MOJ3EMHBIX BOJI OCYILIECTBIISICTCS IIyTEM BBINOJHEHUS
TOPHONIPOXOTYECKUX M OYypOBBIX  pabOT, TPOBEACHUS  HCIBITAHUM  TPYHTOB
HETMOCPEICTBEHHO B MAacCHBE IMOJEBBIMU METOJIAMH, a JJIi OTOMPAEMBIX MPH MPOXOJKE
TOPHBIX BBIPA0OTOK M OYpOBBIX CKBaXMH MpoO TIpyHTAa M MOA3EMHBIX BOJ -
71a00paTOPHBIMU METOJAMHU.

OCHOBHOHM 1ENbIO BBIMOJTHEHUS OYypOBBIX M TOPHOMPOXOAYECKHX PalOOT SIBISETCA
YCTaHOBJIEHHE TE€O0JIOITMYECKOI0 CTPOCHHS U TUAPOTEOJIOTMYECKUX OCOOEHHOCTEH
U3y4aeMOll TEeppUTOpUH, a TaKke OTOOp MpoOd IpyHTAa HAPYIIEHHOTO U HEHApPYIIEHHOTO
CIIOKEHMsSI U MpoO MOA3ZEMHBIX BOJ AJI HMOCIEAYIOLIETO HCHBITAaHUS B JIAOOpPaTOPHBIX
YCIIOBHSIX.

JIaGopaTopHble UCIBITAHUS B CBOEM OOJIBIIMHCTBE OTHOCUTEIBHO SKOHOMHYHBIE, a
umMmeronieecs: 000pyI0BaHUE MO3BOJSIET MOJIYYUTh BBICOKYIO IOCTOBEPHOCTH PE3YJIbTATOB
uccienoBanuif. OpHako, H3-3a Majoro ooObeMa OTOMpaeMoil mHpoObl, HAPYLIECHUS
HaIpPsHKEHHOTO COCTOSIHMS MPOObI IPYHTA MOCJE U3BSATHS €€ U3 MAacCMBa OCHOBAHMUS, €€
TPaHCIOPTUPOBKHU, XPAHEHUS U MOJATOTOBKH K UCIBITAHUIO, MOXKET MTPOU30UTH YACTHUHOE
HapylLIEHUE IPUPOJTHOTO CIOXKEHUS TPYHTA U, KaK CJIEICTBUE, HEJOCTOBEPHBIN pe3yIbTaT
MPOBEJEHHOTO JlabopatopHoro onbiTa. Jis oOecrieueHus HAACKHBIX 3HAYCHUU
MoKa3aTesied CBOWCTB TPYHTOB  TpeOyeTcss MHOTOKPAaTHOE IOBTOPEHUE HCIBITAHHUM
o0pa3uoB TpyHTOB. [l ycTpaHeHUsT HEIOCTAaTKOB JabOpaTOPHBIX MCCIEI0OBAHUM,
NOBBIIICHAS HAJIEKHOCTH IOJYyYaeMbIX pe3yJbTaTOB INPHU IPOBEACHUM HW3bICKaHUM,
OPUMEHSIOT  IIOJIEBBIE  METOABl  MCHBITAHHWS  TIPYHTOB, KOTOpBIE  IMPOBOIATCA
HEIOCPECTBEHHO B I'PYHTOBOM MACCHBE, KOIJla B PE3YyJbTaTe OIbITA 3aXBaThIBACTCS
Oonee 3HAUMUTENbHBIH OOBEM TIpyHTa, a CaMHd TPYHTbl HaxOJATCS B YCJIOBHUAX
€CTECTBEHHOT'O 3aJIEraHUs U IPUPOJTHOIO HAIIPSIKEHHOTO COCTOSHHUSA.

B  npakTMke  MHXEHEPHO-T€OJOTMYECKHX  M3BICKAHUN  IIOJEBBIE  METOJbI
IPUMEHSIOTCS, KaK IPAaBUJIO, B KOMILJIEKCE C JIAOOPATOPHBIMU UCCJIE0BAHUSMU I'PYHTOB U
MO/A3EMHBIX BOJI.

NHKeHepHO-reoIornyecKoe OonpoOOBaHME TPYHTOB MPOBOJAUTCS MPU MPOBEACHHUH
U3bICKAHUI Ha BCEX CTAJMAX MPOEKTUPOBAHUS, a €TATbHOCTh MCCIIEOBAHUN BO3pacTaeT
IIPU MepexoJie OT MPEAIPOECKTHON cTaauu K ctaguu «Paboyas JOKyMeHTaLUs.

I11.1. BypoBbie u ropHonpoxogyecKkue padoThl

OCHOBHBIMM TEXHUYECKHUMHU CPEJICTBAMHU, C TMOMOIIBI) KOTOPBIX MPOU3BOIATCS
U3BICKAHUS, SIBISIOTCS OypoBOE M TOPHO-TIPOXOMUYecKoe 00OpyaoBaHWE W CTaHKU. B
COOTBETCTBUH C 3TUM HaMU BBIJICTSIOTCS METOMBI PA3BEAKU IyTeM OYPEHHS CKBAXUH U
MIPOXOJIKU TOPHBIX BBIPAOOTOK.

B mpakTtrke wHXEHEPHBIX HM3bICKaHW OypeHHE CKBaXUH W TPOXOJKa mIypQos,
IIaXT, IITOJIEH W APYTUX TOPHBIX BBHIPAOOTOK SIBJISIIOTCS] TPAAUIIMOHHBIMU M HAJICKHBIMU
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MeToJaMHu. bypeHne CKBakKMH SIBISETCS CaMbIM PACIPOCTPAHEHHBIM BHUIOM palOT MpHU
UH)XCHEPHBIX U3bICKaHUsAX. OObeM OypeHuss TMpu BBIIOJHEHMM M3bICKAaHUM Ha
CTPOMUTENIBHBIX IJIOLIAJAKAX JTOCTUTAeT HECKOJIBKUX JIECATKOB COTEH METPOB. B KpymHBIX
ropojax, B CBS3M C LIMPOKUM Pa3MaxoOM CTPOUTENIbCTBA OOBEKTOB CaMOro Pa3iMYHOIo
Ha3HA4YEeHMsI, 00bEM €XKEMECSUHBIX OYpPOBBIX pabOT JOCTUraeT MHOTUX ThICsiU MeTpoB. Kak
y’K€ TOBOPHWJIOCH, MPH HHKEHEPHO-TE€OJIOTMUECKUX M3BICKAHUSX PEIIAITCA Kak o0Ie-
re0JIOrMYECKHEe 3a7]aui, CBSI3aHHbIE C U3YUYEHUEM I'€OJIOTHYECKOTO0 CTPOEHUSI TEPPUTOPUH,
TaK U CIIELUaJIbHbIE, HAIPABJICHHbBIE HA U3YUYEHUE JE€TANe UX Ie0JIOrM4eCKOro CTPOEHHU,
TUAPOTE€OJOTHYECKUX YCIOBUW, CBOMCTB TPYHTOB, YCIOBUW Pa3BUTHS T'€OJIOTHUYECKUX
IIPOLIECCOB U Ap. Bce 3Th 3a1aun B 3HAYUTENBHON Mepe WIN MOJHOCTBIO MOXKHO PEIIaTh
110 JTaHHBIM OYpEHUS CKBa)KHH.

B oTnuyme oT Apyrux BUIOB U3BICKATENBCKUX PadOT (Te0U3NYECKUX U MPOXOAKU
TOPHBIX BBIPAOOTOK) OypeHHEe pa3BEJOYHBIX CKBaXHMH MOXHO BBINOJHATH B CaMbIX
pPa3IMYHBIX TEOJOTMYECKUX YCIOBUSAX — Ha CylNIe W Ha aKBaTOPHHM, B CyXHX H
OOBOJHEHHBIX TOPHBIX IOpPOJAX, Ha JIOO0YI0 HEOoOXOauMyI0 INIyOMHY U TOJy4aTb
JIOCTaTOYHO JOCTOBEPHYIO U HAJEXKHYI0O U MHPOPMAILUIO0 00 MHKEHEPHO-I€OJOTHIYECKUX
ycnoBusix. KpoMe toro, 6ypoBble CKBa)XMHBI ITMPOKO MCHOJB3YIOTCS sl IPOU3BOICTBA
Pa3IMYHBIX OMBITHBIX PAOOT, BHIMOIHIEMBIX C LIEJbIO CHEIMAIBHOIO M3yYEHUS! CBOWCTB
TOPHBIX MOPOJA W BOJOHOCHBIX TOPU30HTOB M JUIS PEXUMHBIX HaOmoneHud. HWx
UCHOJIB3YIOT TAaKXKe MPH BBIMOJIHEHUN HEKOTOPBIX BUJIOB CTPOUTENBHBIX padOT, HApUMeEp
IIPU CTPOUTEIHHOM BOJIOIIOHM)KEHHUH, YCTPOMUCTBE BOJJOHENPOHUIIAEMBIX 3aBEC, TPEHAKEMH,
CBaliHBIX ()YHJIAMEHTOB, HICKyCCTBEHHOM YIUIOTHEHUH U YKPEIUJIEHUH TOPHBIX MOPO U Ap.
BypeHune CKkBaXMH MPOM3BOIAT TaKKe JJisi 00eCleyeHUs: MOCTOSHHOTO WJIM BPEMEHHOTO
MUTHEBOTO U TEXHUYECKOIO0 BOJOCHAOKEHHUS HACEICHHBIX MYHKTOB M MPOU3BOACTBEHHBIX
o0bekToB. Bce 310 M ompenenser Oonpmoil 00beM OypeHHs NpU HHKEHEPHBIX
U3BICKAHMSIX.

II1.1.1. BypoBbie padoThbI

BypoBasi ckBaknHa mpeicTaBiisseT cOOONW LMIMHIPUYECKYIO BBIPAOOTKY B T'PYHTE.
MecTo Ha MOBEPXHOCTH 3€MJIH, I/ie 3a0ypHUBaeTCsl CKBaKMHA, Ha3bIBACTCA €€ YCTheM. J{HO
CKBa)KMHBI — 3200€M, CTEHKH CKBa)>KMHBI — CTBOJIOM CKBaXKHHBI.

B npaktuke MHXEHEPHBIX U3bICKAaHUN OypeHHe pa3BeOUYHbIX CKBAKUH MPOU3BOSAT
pa3HbIMU AuamMeTpaMu — oT 36MM A0 156MM U Ha pa3HylO TITyOMHY — OT MEPBBIX METPOB
10 100-150m u 6omnee. CKBaXKUHBI YCIOBHO MOAPA3ASAIOT Ha Menkue — 10 10Mm, cpenneit
riyounsl — ot 10 go 30m, rimy6okue — ot 30 1o 100M u Becbma riybokue — 6osee 100Mm.

[Ipy HMHXEHEPHO-T€OJOTHYECKUX HCCIEAOBAaHUSAX OypeHHe CKBaXXHH JOJIKHO
o0ecreunBaTh:

1) u3yueHue BCEro reoJIOTMYECKOro pas3pe3a HE3aBUCMMO OT MOIIHOCTH CJOEB,
IIPOCIIOMKOB, JINH3 TPYHTOB, II€PECEKAEMBIX CKBaXKHHOM, T.€. IIOJIHOTY pa3pesa;

2) TOYHOE YCTAaHOBJICHHE TIIOJOKEHHSI TE€OJOTMYECKUX TPAHUL, MEPECEKaEMbIX
CKBQ)KMHOM, CIIAaHIIEBATOCTH, T'PAHULl 30H, MOJOXKEHHUS CIa0bIX MPOCIONKOB, TPEIHUH,
IIyCTOT, MEP3JIbIX TPYHTOB, BOJJOHOCHBIX TOPU30HTOB U JP.;
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3) coxpaHeHHE, MHHUMaJIbHYI0 HApPYLIIEHHOCTh E€CTECTBEHHOI'O  CIIOKECHMS,
BJIQXKHOCTH U BOOOIIE (PU3NYECKOIO COCTOSIHUS T'PYHTOB, M3BJIEKAEMbIX W3 CKBAXXUHBI B
BU/JIC KEpHA U 00pa3loB, AJIs MOJTHOW U JJOCTOBEPHOU MX XapaKTEPUCTUKHU U OLICHKHU;

4) BO3MOXHOCTh OTOOpa MpoO TPYHTOB C JIIOOOM TIYOWMHBI ISl M3YYEHUS HX
COCTaBa, CTPOCHUS U (PU3UKO-MEXaHUYECKUX CBOMCTB;

5) BO3MOXXHOCTb BBIMIOJHEHUSI KOMIUIEKCA HAOMIOJEHUH 3a H3MEHEHHUEM
(bU3MYECKOr0 COCTOSIHUS TPYHTOB IO TJIyOWMHE, 3a TOSIBJICHHEM U YCTAaHOBHUBIIMMCS
YPOBHEM TOJ3€MHBIX BOJI, BEpPHEH U HUKHEH IPaHUIl MEP3IIBIX TOPOI;

6) IPOU3BOACTBO B CKBKMHAX OMBITHBIX PA0OT JJIsl U3yYEHUSI CBOMCTB IPYHTOB H
BOJIOHOCHBIX TOPU30HTOB;

7) WCHOJB30BaHME CKBAXUH Il OPraHU3alUd PEKUMHBIX (CTAMOHAPHBIX)
HaAOJI0ICHUH 32 PEeKUMOM TMOJI3EMHBIX BOJ, 1ehOopMallusiMy TPYHTOB U JIp.

TakoBel OCHOBHBIE TpeOOBaHWUS, KOTOpPbIE IOJDKHBI BBITIOMHATHCS TMPH OypeHHUH
CKBAKMH B XO0JI€ MH)KEHEPHBIX U3BbICKAHUN. 3aMETUM, YTO IPU IMPOU3BOJCTBE 3TUX PabOT
OypOBbI€ CKBaXXMHBI MHOT/A MOAPA3JIEISAIOT Ha pa3Bel0UHbIE, HHKEHEPHO-T€0JIOIMUECKHUE,
reOTEXHUYECKUE, THIPOT€OJIOTMYECKUE U JIP.

N3 Bcex Haubojee pacHpoOCTPAaHEHHBIX CHOCOOOB OypeHusi CKBaXKUH —
KOJIOHKOBOTO, yZlapHO-KaHAaTHOTO KOJIBLIEBBIM 3a0oem, BUOPALIMOHHOTO,
MEAJIEHHOBPALIaTEeIbHOTO, ITHEKOBOTO U PYYHOI'O yJapHO-BpalllaTeIbHOIO — MEPBBIE JBa
ABIISAtOTCA HanOouiee 3 PEKTUBHBIMU MPU UHKEHEPHBIX U3BICKAaHUSIX, 00€CIIEYNBAIOLIIMU
0oJiee MoTHOE COOJI0/ICHUE EPEUUCICHHBIX TPEOOBAHUM.

KosionkoBblil criocod OypeHusi CKBaXXUH MPUMEHHUM B JIOOBIX TOPHBIX OPOAAX U
OpaKTUYECKH Ha J00yr TriyOuMHy, TpeOyIollyocs i pPELICHHUs HWHXKEHEPHO-
reojoruvecknx 3anad. [lo cymecTBy, OH SBISETCS €AMHCTBEHHBIM TNpU OypeHHH B
CKaJIbHBIX U TIOJMYCKAIbHBIX TPYHTaX. B MecYaHbIX U TIIMHHUCTHIX TPYHTAX, YCTOWYUBBIX B
CTEHKaX CKBOXWH, M B TaKUX JK€ TPYHTaX, HO MEp3JbIX, KOJOHKOBBIM CIIOCOOOM
peKOMeHIyeTcsl OypHUTh CKBaXXWHBI HEOOsbIION riayOunbl (mo 30m) muamerpom 108-
219mM, 6e3 mpoMbIBKH («B cyxywo»). Menee sddextuBeH 3TOT croco0d OypeHus B
TJIMHUCTBIX TPYHTaX HEYCTOMUMBON KOHCUCTEHLIMU U B OOBOJIHEHHBIX NIECUaHO-TAJICUHBIX.
B ckanpHBIX U MOTYCKANBHBIX TPYHTAX KOJIOHKOBBIE CKBAXUHBI OYPSIT TBEPIOCIIIIABHBIMH,
aJIMa3HbIMU M JPOOOBBIMH KOPOHKaMH KaK BCYXYH0, TaK UM C IMPOMBIBKOM BOJOW WIIU
TJIMHUCTBIMU PACTBOPAMH.

[Ipu koJIOHKOBOM OypeHUH BBIOYpHBAETCS KEPH - CTOJOMK TPyHTa, KOTOPOH
HEOOXOIMMO OTOPBATh C 32005 U MOJHATH Ha MOBEPXHOCTh. C 3TOMN 1ENbI0 IPUMEHSIETCS
OypOBOM CHapsi/i, COCTOSIIIIMKN U3 CIACAYIONIUX YacTel: KOPOHKH, PBATEIHHOTO KOpITyca C
pBaTENbHON MPY>KWHOW-KOJBIIOM JII OTpPhIBA KEpHA, KOJIOHKOBOW TPYyOBI AJisi mpuema
BBIOYpHBAEeMOT0 KepHa W HANPABIICHUS! CKBAKUHBI, TIEPEXOTHUKA C KOJIOHKOBOM TpyObI Ha
IITaHTH.

Koponka uimu KOpoHUaTO€ KOJBIIO MPEACTABISET COOOM IMyCTOTENbIA CTaIbHOMN
WIMHJP, UMEIOLINI Ha BEPXHEM KOHIIE HapY>KHYIO Hape3Ky MOJ] pBaTeIbHbINA KOPITYC WU
10J1 KOJIOHKOBYIO TpyOy; B HI)KHIOIO TOPIIEBYIO IJIOCKOCTh KOPOHKH BCTABIISIOTCS ajIMa3bl
WJIN Pe3Lbl U3 TBEPABIX CILJIABOB.
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KononkoBas TpyOa M3roTOBISETCS U3 LENBHOTSHYTHIX TPYO C TOJIIUHOW CTEHOK
3,5-4,5mm; nimHa KoJioHKOBBIX TpyO — 1,5; 3,0; 4,5M. KosonkoBass Tpyba mmeeT Ha
HUKHEM U BEPXHEM KOHIIAX BHYTPEHHIOIO JIEHTOUHYIO Pe3b0Yy.

B mpakTrke MHXEHEPHBIX U3BICKAHUN B HACTOSIIEE BpEeMs BCE IIUPE MPUMEHSIOT
OypeHue ¢ MpOAYBKOM 320051 CKBAXXUH CXKAThIM BO3JyXOM. OMBIT MOKA3bIBAET, YTO 3TOT
crnoco0 OypeHusT MMEET CIEAYIoIHe MPEUMYIecTBa Mepes] IPYrUMU: HUCKII0YaeTcs
HEOOXOJMMOCTh B OpraHU3allMM BOJOCHAOXKEHHMS, JIyYIlle COXPAHSIETCS €CTECTBEHHOE
¢dusznyecKoe COCTOSIHME TPYHTOB, B TOM UYHKCJE M MEP3JIbIX, U 3HAYUTEIHHO MOBBIIIACTCS
POU3BOAUTEIHHOCTb.

YaapHo-kaHATHBIN c1ocod OypeHHMs CKBRXMH KOJIBLIEBBIM 3a00€M JTaeT XOPOIINe
pe3ynapTaThl IpU OypPeHHH TOYTH B JIOOBIX MATKHUX CBSI3HBIX (TJIMHUCTBIX) U PBIXIIBIX
HECBSI3HBIX (IIECUaHO-TAJCUHBIX) IPyHTaX. JlnaMeTp CKBaXUH MOXKET U3MEHSATHCS OT 89 110
273MMm 1 Oosee, a timyonHa — oT 5-10 1o 30-100mMm. OmbIT MOKa3bIBAET, YTO MPU ITOM
crnocobe OypeHHs JOCTUTaloTCs BBICOKAash TOYHOCTh M JIOCTOBEPHOCTb pPa3BEIKU U
o0OecrieunBaeTcsl BO3MOXKHOCTh IPOM3BOJCTBA OMNBITHBIX pabOT [ HHKEHEPHO-
re0JIOrMYECKUX IIeJIeH.

CoBpeMeHHbIE  YIapHO-KaHaTHbIE CTAHKM MMEIOT MPUMEPHO  CIEAYIOLIYIO
OCHOBHYIO XapaKTEpUCTHUKY: unucio yaapoB 40-60 B MUHYTY, X0 MHCTpyYMEHTa (BbICOTa
noabema) 50-110cm.

HNHcTpyMEeHT nogHUMAaeTCs Haj 3a00€eM, a P X0/ BBEpPX Ma/laeT U JIE3BUE J10JI0Ta
pazouBaet 3a00i. UTOOBI MOMYyYHUTh CKBAXKHHY KPYTJIOIO CEYEHHUS, HEOOXOIUMO IMOCIe
KQKJI0TO yJlapa HHCTPYMEHT (0J0TO) MOBOPAYUBATh.

JloJ10TO TpeaHa3HaYeHo Ui pa3pylIeHHus pyHTa OpH yaapax mno 3aboro. Jlonora
TOTOBSITCSl N3 KAYECTBEHHON YTIIEPOIMCTON CTaIIH.

VYnapHas mtaHra npenHa3HadaeTcs IS YBEJIMYEHHUs Beca (Macchl) MHCTPYMEHTA,
BO3JICHCTBYIOIIETO Ha 3a00H.

BuopaunoHHbIM €noco00M MOXHO OypuUTh CKBaXUHBI TIyOumHON 10 15-20M u
nuamerpoM oT 89 no 168mMm. DToT cnocol OypeHHs] MPUMEHUM TOJILKO B OJIHOPOIHBIX
NECUYAHO-TJIMHUCTBIX TPYHTaX, HE COJAEPXKAIIUX KPYMHOOOJIOMOUYHBIX BKJIOYEHUH WU
YCTOMYMBBIX B CTEHKaX OYpOBBIX CKBaKMH. OH MO3BOJISET MOJy4YaTh JOCTATOYHO TOYHBIE
JaHHBIE O TEOJIOTMYECKOM paspe3e, HO He 00ecleyrBaeT COXPAaHHOCTh €CTECTBEHHOTO
CIIOKEHMSI M (PU3MUECKOT0 COCTOSIHUA TPYHTOB. [103TOMY M3 TakMX CKBa)XKMH HEBO3MOKEH
oTOOp MOHOJMUTOB. [l 3TOro TpedyeTcss JOMOJHUTEIBHOE COOTBETCTBYIOIIEE
o0opynoBaHuEe, TpPU  HUCIOJB30BAHMM  KOTOPOTO  CYIIECTBEHHO  CHHYKAeTcCs
IPOU3BOAUTEILHOCT OypeHUSI.

Bypenne cKBa:XMH MeIJIEHHOBPAIIATEIbHBIM M HIHEKOBBIM CHOCO0AMH T10
CPaBHCHHMIO C TICPEUYHCICHHBIMA OTIMYAETCS MaJlOl TOYHOCTHIO U JOCTOBEPHOCTHIO
MOJTy4aeMBbIX JAHHBIX O T€OJOTHUECKOM pa3pe3e U PU3NYECKOM COCTOSHUH TPyHTOB. [Ipu
ATUX CIOco0ax OypeHHs HEBO3MOXKEH OTOOp MpOO IPYHTOB €CTECTBEHHOI'O CIIOXKCHUSI.
[Toaromy o Mano3ppexTUBEH NMpU MHKEHEPHBIX U3BICKAHUSIX.

Py4Hoii yaapHO-BpaliaTeJbHbI CHocOo0 OypeHHMsl CKBaXUH IIOCTEIEHHO
BBIXOJIUT M3 TPUMEHEHUS B CBSI3U C €ro OOJBIION TPYIOEMKOCTHbIO, OJHAKO OH IOKa
OCTaeTCsi HE3aMEHHMbIM MpU OypeHUU HEMNIyOOKHX CKBRXHH Ha TPYAHOIOCTYIHBIX
ydacTKax M3 MOJBaJIOB 3/1aHUM, IpU HEOOIBIIOM 00beMe padoT.
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B Ttabnume 2, npuBeneHHOW HUWXKE, MOCTATOYHO HATJISAHO TIOKA3aHBI CIOCOOBI
OypeHHs CKBa)XHMH TIPH MPOU3BOJICTBE MHKCHEPHO-T'€OJIOTMIECKIX U3bICKAaHUH.

CriocoObl ¥ pPa3HOBUIAHOCTH OYpPEHHsI CKBaXXUH TIPU HHKEHEPHO-TE€OJIOTHUECKHUX
usbickanusax (CII111-105-97 Yacrts 1. [Ipunoxenne I)

Pa3zHoBunHoCTE

Crnioco6 Oypenus cnocoba Oypenus

C npoMBbIBKOW BOJIOM

C npoMbIBKOI
TJIMHUACTBIM
pacTBOpOM

C npoayBkoit
BO3/1yXOM
(oxJ1aXKACHHBIM NpU
IPOXOJIKE MEP3JIBIX
IPYHTOB)

C npoMbIBKOI
COJIEBBIMU U
OXJIaXI€HHBIMHU
pacTBOpamu

Ko10HKOBEBIN

C mpuzaboiiHoii
LUAPKYJISIUEn
IIPOMBIBOYHOMN
KHUJKOCTU

Beyxyto

Y napHo-KaHaTHBIN 3a0uBHOMI

KOJIBIIEBLIM 3a00€eM

Kimroronuii

C npumMeHeHneM
JIOJIOT U JKEJIOHOK

Y napHo-KaHaTHBIA
CILUIOLIHBIM 3a00eM

C npuMeHeHuem

BuGpannonHbii BUOpaTopa wiu
BUOpOMOIIOTA
PeticoBoe
. (KoJbLIEBBIM 3200€eM)
[ITHEeKOBBII

TloTouHOE

Huamerp
Oypenus (1o
TUAMETPY
00caIHbIX
Tpy0), MM

34-146

73-146

73-146

73-146

89-146

89-219

108-325
89-168
127-325

89-168

146-273

108-273
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Ta0muma 2

YcnoBus npuMeHeHus (BUAbl U
XapaKTEPUCTUKA TPYHTOB)

CkaJibHbIE HEBBIBETPEJIbIE (MOHOIIUTHBIE) U
caboBBIBETpEIbIC (TPEIIMHOBATHIC)

CkainbHble c1a00BbIBETpEIbIC
(TpemMHOBaThIE), BBIBETPEIbIE U
CUJIBHOBBIBETpEJIbIE (PYXJIISKH),
KPYITHOOOJIOMOYHBIE; TIECYAHbIC; TIMHUCTHIC

CkaJibHbIE HEBBIBETpPEJIbIE (MOHOIUTHBIE) U
c1aboBBIBETpEIbIC (TPEIIMHOBATHIC),
HEOOBOJIHEHHBIE, a TAKKE B MEP3JIOM

COCTOSIHUH; IUCIIEPCHBIE, TBEPAOMEP3IBIE U

IUIACTUYHO-MEP3IIbIE

Bce BuzIbI TPYHTOB B MEP3JIOM COCTOSIHUU

CkarnbHbIe BRIBETpEIbIEC U
CHJIBHOBBIBETpEIIble (PYXJISIKH),
00BO/THEHHBIE, TIIMHUCTHIC

CkasnbHbIe BRIBETpEIbIEC U
CHJIbHOBBIBETpEIIbIC (PYXJISIKH ), TIECUAHbBIE U
TJTIUHUCTHIE HEOOBOJHEHHBIEC U
c11a0000BOIHEHHBIE, TBEPIOMEP3JIbIE U
TUTACTHYHOMEP3JTbIE

[Tponomxenue TabIUIIBI 2

[lecuaHble ¥ IIMHUCTBIE HEOOBOIHEHHBIE U
c11a0000BOTHEHHBIE, TIIACTUYHOMEP3JIbIe

I'nmuaucTeIe c1a0000BOIHEHHEIE

KpymraooOi1oMouHbIe; mecyanbie
00BOJIHEHHBIE U CJIA0000BOTHEHHEBIE

Ilecyanrle U TIIMHUCTEIE OOBOAHEHHBIE U
¢J1a0000BOJHEHHbBIE

KpymnHoo610M0UHEIe, TTeCYaHbIe, TTTMHUCTHIC
cJ1a0000BOJHEHHBIE M OOBOHEHHEIE

KpymHoo610MouHBI€, TTIECUaHbIE, TTTUHUCTHIC
c1ab000BOTHEHHBIE U 0OBOJHEHHBIE


http://www.buroviki.ru/tehnologija_vrawatelnogo_burenija.html
http://www.buroviki.ru/udarrno_kanatnoe_burenie.html
http://www.buroviki.ru/udarrno_kanatnoe_burenie.html
http://www.buroviki.ru/udarrno_kanatnoe_burenie.html
http://www.buroviki.ru/udarrno_kanatnoe_burenie.html
http://www.buroviki.ru/vibrazionnoe_burenie.html
http://www.buroviki.ru/burenie_shnekami.html

W3 mnpuBeneHHOro CclenyeT, 4YTO TMpU MWHKEHEPHbIX HU3BbICKAaHUSAX Hauboee
palMOHANBHBIMU SIBJISIFOTCSI KOJIOHKOBBIM, yIapHO-KaHATHBIN U BUOPAIIMOHHBIN CIIOCOObI
OypeHusi, BHIOOP KOTOPHIX 3aBUCUT OT KOHKPETHBIX F€OJIOTUUECKUX YCIOBUN U pelIaeMbIX
3amad. [lpy  WHXKEHEPHO-TEOJIOTMYECKUX HCCIEIOBAaHUSX OypeHHE CKBaXUH B
OOJBIIMHCTBE CIIy4aeB CIIEAyeT MPOU3BOAUTH THAMETpaMU OOJBIIMMH, YeM, Halpumep,
Opyu  pa3BeAKEe MECTOPOXKACHHM TBEpIbIX TMOJIE3HBIX HCKomaeMbix. HaubGoiee
ONTUMAJIbHBIA HadYalbHBIM guameTp 168Mm, koHeunbld 108MM, mepexonanbie 146 u
127MM. DT [uaMeTphl MO3BOJIAIOT MOMydaTh KEPH, 00pa3ibl M MPOOLI TPYHTOB JIydIIeH
COXPAaHHOCTH €CTECTBEHHOTO CIIOKEHUS U TMpPOObl, BIOJIHE NPUTOJHBIE IS JHOOBIX
7a00paTOPHBIX HCCIEAOBAaHUN (HU3UKO-MEXaHMYECKUX CBOMCTB. bypoBbIE CKBaKUHBI
TaKUX JUAMETPOB IMO3BOJISIOT TMOJIy4aTh BIIOJHE TOYHBIE W JIOCTOBEPHBIC CBEICHHS 00
WH)XEHEPHO-T€OJIOTUYECKUX YCIIOBUSX, W, KPOME TOTO, OHHM BIIOJIHE MPUTOJHBI IS
BBITIOJIHEHUS PA3JIMYHBIX OMBITHBIX Pa0OT W PEKUMHBIX CTAI[MOHAPHBIX HaOmoaeHuil. B
OTJACJIBHBIX CIy4YasiX, PHU CIOXKHOM I€0JIOTMYECKOM Pa3pe3€ W 3HAYUTEIbHOW MOIIHOCTU
YETBEPTUUHBIX OTJIOKEHUHM, 3aKaPCTOBAHHOCTH KOPEHHBIX TPYHTOB, MPU HEOOXOJAUMOCTU
BBITIOJIHEHUS CIIEIUATBHBIX OMBITHBIX W PEKUMHBIX HAOJIOJEHUN, BO3MOXHO OypeHue
pPa3BEIOYHBIX CKBAXWMH HAYaIbHBIM JuaMeTpoM A0 1500MM, riayomuoit mo 30-40Mm.
TO4YHOCTh M JOCTOBEPHOCTH MOJYYAaEMBIX IIPU 3TOM PE3YJIBTATOB ABISAETCA MPAKTUUECKU
abCOJIOTHOM.

Ha TouHOCTH WM NOCTOBEPHOCTHb MOJyYa€MbIX TI'€OJIOTHYECKUX JaHHBIX OOJIbIIOE
BIIMSHUE OKA3bIBA€T KPEIUJIEHWE CKBaXUH OOcagHbiMu TpyOamu. KperieHue CKBaKUH
YMEHBIIIAET 3allUIaMOBAHHOCTh KepHa, oOecreunBaeT Oe3aBapuMHOCTh OypeHwus,
MO3BOJIIET 0oJiee TOYHO (PUKCUPOBATh TJIYOUHY TMOSIBJCHUS TIOA3EMHBIX BOJ H
YCTAHOBUBIIIMECS MX YPOBHU, a TaKXK€ YHWCIO, TMOJIOKEHUE M MOIIHOCTh BOJOHOCHBIX
TOPU30HTOB U 30H. Bce 3TO moka3biBaeT, 4TO HEOOXOAMMO 0OOCHOBBIBATH KOHCTPYKLIHIO
KOKJIOM CKBOXWHBI WIJIA TPYMIbl CKBAXWH, T.€. BBHIOOP HA4YaJIbHOTO W KOHEYHOTO
JMaMETpPOB OypeHus, NTUaMeTp KOJOHH O0OCaIHbIX TPYO W TIyOWHY WX YCTAaHOBKH JIJISt
MEPEKPHITUS HEYCTOMYUBBIX TPYHTOB, BOJIOHOCHBIX TOPU30HTOB U T.1.

00600111251 OTIBIT UCIIOJIB30BAHUS OYPOBOM TEXHHUKH JIJISi HHKEHEPHO-TEOJIOTHIECKUX
pabot B r. MockBe u MOCKOBCKOM 00J1aCTH, MOXHO KOHCTATUPOBATh, YTO HanboJIee YacTo
ucnosb3yrotcs ycranoBku [IBY, YI'b, YPb u ABB.

IlepensmxHas 0ypoBas ycraHoBka [IBY-2

MoskeT ObITh YCTaHOBJIEHA Ha pa3JIMYHbIE TPAHCIOPTHHIC
CpelCTBA: aBTOMOOUIIN U 11acCu MOBBIILIEHHON
npoxogumoctu  TunmaAMYP (3UJI-131), YPAJIL, KamA3,
TPAHCIIOPTHYIO TyceHnuyHyro MamuHy TI'M-126, MTJIby,
tpakTopbl TT-4 u TJIT-100A, Ha caHHOE  OCHOBaHUE
U APYTHE [IACCH.

OKcIUTyaTaldsiT MalllMHbBl  JIOIMyCKAaeTCcsl B palloHax
C YMEPEHHBIM  KJIMMAaTOM B MHTEpBaj€  TEMIIEpATyp
ot munyc 40°C no utoc 40°C.
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[TonBuKHBIN BpalllaTesib YCTAHOBKHU MPUBOJUTCS BO BpAIlEHUE BEAYLIMM BaJIOM OT
TPAaHCMUCCUM YCTAHOBKM W TIEPEMENIACTCS MO HANpaBAIOIAM MayThl THUIPO-
HUWJIMHIpAaMUA MeXaHu3Ma Tojaud. Maura TpyOuaTas ¢ OTKPBITOM TepeaHel TpaHbIo.
JleGenka muraHeTapHass cO CBOOOJHBIM COpOCOM Il yAapHO- KaHAaTHOrO OypeHus,
KaHaTOEMKOCTh - 60mM, namamerp kaHata - 14 wMMm. Hcnonnenue 06e3 nebeaku
npeaHa3HAYeHO Il TPOBEACHUsS paboT He TpeOyromux o0CaJKu CKBaKUHBI, 0e3
NPUMEHEHHUsI 3a0MBHOTO CTakaHa. Bo3MO)XKHA KOMIUIEKTAIMS KPHUBOIIUITHO-IIATYHHBIM
Oamancupom ¢ xoaom 550 mm.

Hcnonaenne OypoBol yCTAaHOBKHU ¢ OATAHCHPOM TIO3BOJISIET pabOTaTh Ha YCTAaHOBKE C
3a0WBHBIM CTAaKaHOM U TTPOU3BOANTH MPOOHYIO OTKAYKY BOJIbI, 3a0UBKY 00CaIHBIX TPYO.

OcHOBHBIE BO3MOKHOCTH OypoBOil ycTaHOBKH [IBY-2 :

. OypeHue MHKEHEPHO-TCOJOTUUECKUX U TEXHHUIECKIX CKB&)XHH YJapHO-
KaHaTHBIM CIIOCOOOM

. OypeHHe CKBaXMH TIPU COOPY)KCHHMHM CBall ¥ IMINMyHTOB (B TOM  4YHCIIE
¥ PaBHOITPOXOIHBIMH IITHEKAMH )

. OypeHue ceiicMopa3BeI0YHbBIX CKBOKUH

. IIPOXOKY T'€0JIOrOPa3BEIOYHBIX MTYP(OB B PHIXJIBIX HAHOCHBIX OTIOKECHUSIX

. BpaliaTeJbHOe  KOJIOHKOBOE€  OypeHue  «BCyxyio»  (0€3  HCIOJIb30BaHHS
OYKMCTHOTO areHTa)

. BpaliaTeabHoe,  KOJIOHKOBOE | OeckepHOBOE€  OypeHHE  C IMPOMBIBKOM
T'€OJIOTOPA3BEIOYHBIX, THAPO- U HHKCHEPHO-TEOJIOTHIECKUX, TEXHUUECKUX CKBOKHH

. BpalaTeIbHOEC KOJOHKOBOE W OCCKEpHOBOE OypeHHE C OYMCTKOW 3a00s CHKAThIM

BO3JIyXOM T€0JOTOPa3BEJOYHBIX, T'HIAPOTCOTOTHICCKUX U HHKCHEPHO-TCOJIOTHICCKUX,
TEXHUYCCKUX CKBAKUH

. yIapHO-BpaliaTeIbHOE KOJOHKOBOE M OECKepHOBOE OypeHHe ¢ MPUMEHEHHEM
3a00HHBIX ITHEBMOY/TAPHUKOB C OYHCTKOU 32005 CKaThIM BO3TyXOM
re0JIOrOPa3BEIOUYHbIX, THAPO- U HHKEHEPHO-TEOJIOTHYECKUX, TEXHUUECKUX CKBAKHUH

. BBITIOJIHEHUE WHKEHEPHO-TEOJIOTUUECKUX U3bICKAaHUI TOCPEICTBOM CTATHUEC-KOTO
30HIMPOBAHUS TPYHTOB (TJIMHBI, CYTJIMHKA U TIECKH).

TexHuyeckne XapakTepUCTUKU ycTaHOBKU [IBY -2

Ta6muma 3
['myOuna Huametp
B
#A Oypenis fluavetp (v Oypenust (M) nojota (Mm)
50 (60 nus
B 1 14
panaTelbHOE HTHEKAMHU 35 1BY-3) 8
BpamarensHoe mHekamu 180 ;%gfg;l ™ 198
2
BpamarensHoe nHekamu 230 H5B$-O3)ﬂ o 250
[IIHexoBbIM Oypom 650 1o 20 650
[TxHexoBbIM OypoMm 850 10 20 850
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n

KomonkoBoe Tpy0oii "B cyxyto
Ha CIEIMAFHBIX TAHTax

73 50 1087

KomnonkoBoe OypuibHBIM 50 100 132

TpyOaMu ¢ MpsIMOIl IPOMBIBKOM

yapHO-3a0UBHBIM
CTaKaHOM

VY napHo-kaHaTHoe 50 135

VY napHo-kaHaTHOE JKEJIOHUPOBAHUEM 50 1087

bypoesas yemanosxa YI'b-1BC

OcymectBisieT OypeHUe CKBa)XKMH LIHEKOBBIM, YJIapHO-3a0MBHBIM, KOJOHKOBBIM
cnoco0aMu B TajblX M OOBOJHEHHBIX mopoaax [-V kareropuil OypuMOCTH, a Takxke
OypeHue pa3BeOYHBIX CKBAKUH MPU MHKEHEPHO-T'€OJOTMYECKUX M3BICKAHUAX U HIyphOB
BCYXYIO B TPYJHOJOCTYIHBIX pallOHaX B YCIOBUSAX YMEPEHHOTO KJIMMaTa. ['mybuna
OypeHust — 5 — 45M IIHEKaMU U KOJIOHKOBOU TPYOOil.

VYcranoBku reosiornyeckoro 0ypenus tuna YI'b-1BC B cTpouTenbcTBe MCHONB3YIOTCS
JUTst OypeHust BepTUKAIbHBIX CKBaXuH AuameTpoM 130-300mm, rmyOunoi 6ypenus 10 30m
OpU  BBIOJIHEHUHM OYypOBBIX CBall WM YCTAaHOBKM B CKBAXKUHBI  Pa3IMYHbBIX
METaJUIOKOHCTPYKIUI, IPU3BAHHBIX BBITIOJIHATH POJIb OIPAKIAEHUS KOTJIOBAHOB.

TexHuueckue xapakTepucTuku yctaHoBKU YI'b-1BC

Tabmuma 4
HanmenoBanue Beanunna
napaMeTpoB
| VYcnoBHas riryouHa OypeHus, M : || |
| - mHekamu D=135m || 50 |
| - mHekamu D=180m || 25 |
| - myppodypom D=650m || 12 |
| - C IPOMBIBKOM || 50 |
| - ylapHO-KaHATHBIM CIIOCOOOM || 25 |
| Xox Bpaarens, MM || 3200 |
| Haubonpmumii kpytsaumii MomeHT, Hm || 5000 |
| Yceunmme nogaun, kH || |
| - BHU3 || 30 |
| - BBEPX || 80 |
| CxopocTb mogbemMa OypoBOTO CHapsiaa, M/c || |
| -BEm | 0-040 |
| - BBEPX IPU MAKCUMaJIbHOU IPy30M0EMHOCTH || 0-0,013 |
| - OBICTPO BBEpX (0€3 HATPY3KH) || 0-0,20 |

86




byposas yemanosxa YPH-242

[Ipennasnauena s BpamlaTEIbHOTO OYpeHHs TOJIOTaMH W TBEPAOCIUIABHBIMHU
KOPOHKAMH.

Bce MexaHu3Mbl, BXOAAIME B YCTaHOBKY, B TOM 4HCIE pa3laTodyHas KopoOka,
nepenaroias BpalleHue OT XOJOBOTO JBUTATeNs aBTOMOOWs, OypoBoit Hacoc HbB-32
wim kommpeccop KT-7, mauta ¢ KpOHOJOKOM, TOABIDKHBIM BpallaTeleM U
OJTHOLUMJIMHAPOBBIM THAPONOJIBEMHUKOM JABYCTOPOHHETO NEHCTBHUS, MYJbT YIPABICHUS
MEXaHU3MaMH YCTaHOBKH, MacisiHble Oaku JJjig 00ecTeueHUs MacioM THAPOCUCTEMBI
OypoBOI YCTaHOBKM CMOHTHMPOBAHBI Ha pame, 3aKpEIJICHHOW Ha Iacch aBTOMOOWJIS
31JI-131.

BypoBoil ycTaHOBKE IPUAAETCS JBYOCHBIM IpPULEH IS

NEpeBO3KM TpyO, IIHEKOB U HMHCTpyMeHTa. Ha Hem
YCTaHOBJIEH KOHCOJIBHO-TIOBOPOTHBIN KpaH Ui MOTPY304HO-
__ | pasTpy304HEIX padoT.
il YcramoBka wnMeeT MOBHIKHBII BpalaTenab, KOTOPBIN
UCIIONIB3YyEeTCsl B Ipolecce  OypeHus,  HapalluBaHUs
MHCTpYMEHTa 0€3 OTpbIBa €ro OT 32005 M BBIINOJHSET
COBMECTHO C TUAPONOABEMHUKOM padOTy MO CIYCKO-MOABEMY
WHCTPYMEHTA W MPUHYAMUTENbHYIO TOJady €ro Ha 3a0oil.
KunemaTnka ¥ MOLIHOCTH Bpallaresns 0O0ECHeunBalOT TaKKe
CBUHUYMBAHME W pa3BUHYMBAHUWE OypWIbHBIX TpyO, Onaromaps deMmy OTHagaeT
HEOOXOJMMOCTh B CHEIIMAIbHBIX MEXaHU3MaxX AJIsl 3TOU LEJH.

Bpamenue ot xomoBoro apuratens aBromoowmts npu n = 1800 o6/MuH yepe3 KopoOKy
nepenay, pa31aTouHyr0 KOpoOKY aBTOMOOMIISL C MOMOIIBIO Kap/JIaHHbBIX BajOB NEpeaacTcs
Ha pa3IaTouHYIO KOpPOOKY OypoBoii YCTaHOBKH.
Ha ycraHoBke mMmeeTcs aBapuUHBIA PY4YHOM MAcCJIOHACOC, IMO3BOJSIOIIMN NEepeMelaTh
BpallaTesb U yKJIaabBaTh MadyTy. C MOMOIIBI0 MAaHOMETPOB HA HATHETATEJIBHOW JMHUU
MOKHO CYIMTh O KPYTSILIEM MOMEHTE U OCEBOM Harpy3ke Ha 3a00i.

Bpamarens npencraBisieT coO00OM  TPEXCKOPOCTHYIO KOPOOKY ¢  IWJIMHAPUYECKOM
npsMo3yOoi mepefavyeil B cTaJibHOM JUTOM Koprnyce. C mMynbTa yHpaBJIEHHUS MOXKHO
WU3MEHATh U PEBEPCUPOBATH HA KAXKIOM MEpenadye 4acTOTy BPALICHUS IIMUHAEISA OT HYJS
0 MakKCMMyMa 3a CUET JAPOCCEIMPOBAHUS KUIAKOCTH, MOJBOJAUMON K THAPOJBUTATEIIO
BpaIlaTeds.

Jlst Oypenusi ¢ TPOMBIBKOW U MPOTYBKOW IIMUH/IETH BHITIOJHEH MoJjabiM. Ha BepxHuii
KOHELl €r0 HaCa)kKeH CAJIbHUK-BEPTIIIOI M MPHUKPEIUIEH K KpbIlle Kopiryca Bpamarens. Ha
HIDKHAM KOHEI IIMUHACTA Ha NUIALEBOM IMOCAJAKE HACAXEH IIAPHUPHBINA AJIEBATOpP WU
naTpoH (Mpu OypeHuU IIHEKaMH ), KOTOPbIE KPEMATCS K KPBIIIKE KOPITyca MOJIyXOMYyTaMHU.

Maura ycTaHOBKHM - cBapHas u3 TpyO-miBeiuiepoB. OHa omupaercs Ha OMNOPHI,
YCTAaHOBJICHHbIC HA paMe, U MIapHUPHO HA HUX 3akpervieHa. [logbem u onmycKaHue MauThl
OCYILIECTBIISFOTCS THAPOLUUIUHIPOM.
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C nomompto yctanoBkH YPB-2A2 MoxxHO OypuTh ¢ OYUCTKOM 320051 MPOMBIBOUHOM
KHUJKOCTBIO WM MPOAYBKOH 32005, JIJIs1 YETO HAa YCTAHOBKE MOHTHPYETCsI OypOBOI HAcoC
WM KOMIIPECCOP, a B OJIArOMPUSITHBIX YCIOBUSAX MOXKHO OYPUTh LTHEKOBBIM CIIOCOOOM.

TexHuueckast xapakrepuctuka OypoBoii yctaHoBKU YPB-2A2

Tabmura 5
[TapameTpsl 3HaveHUs MapaMeTpoB
['myObuna OypeHwus, M, Py JUaMETPe CKBAKHUH,
MM: 100

118 ¢ mpoMbIBKOM 200

93 ¢ npoMbIBKOM 30

135 ¢ mpoayBKoit 30

135 mHekamMu

HauanbHblil 1uamMeTp CKBaKUHbBI, MM 190
Juamerp OypunbHbIX TpyO, MM 60,3
YacroTa BparieHus, 00/MuH 140; 225; 325

KpyTsmue MOMEHTBI, IEpeiaBacMble
Bpamiarenem, H . m

1580; 990; 690

Tun nonaun

Kanartnas ¢ MMPUBOJAOM OT THAPOUHIIMHAPA

CkopocTb 1ojiauu, M/c: BBEpX 0-0,6
BHHU3 0-1,1
JnuHa Xxoaa mojgayu, MM 5200
I'py3ononsemuocts, kKH 40
[TpunynuTenbHast Harpy3Ka Ha UHCTpyMeHT, KH 26
Maura: Caapnas u3 Tpyo
BBICOTA MA4ThI, MM 8370
JUITMHA OYpUIIbHBIX TPYO, MM 4500
yToJl HAKJIOHAa MauThl OT TOPU30HTAIIH, IPATYC 90
MoHoCTh, IEpeaBaeMasi pa3faTouHON
KOpOOKOI1 aBTOMOOUIIS /17151 MPUBOAA 44
MacJIOCTaHIIMK U OypoBOro Hacoca, KBt
bypoBoii Hacoc: HB-32
rmojiava, Ji/c 10
nasnenue, Mlla 4,0
Kommpeccop: KT-7
rmojada, M3/MuH 6
nmasienue, Mlla 0,45
["aGapuThl B TPaHCIIOPTHOM MOJIOKEHUH, MM 8820x2450x3370
Macca ycTaHOBKH, KT 10080
B ToMm uncie MOHTHpYeMOro 000pyA0BaHUs, KT 4370
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Aepezam subpauuonrozo oypenus ABb-2M

[Ipennaznauen st OypeHHs] BEPTHKAIbHBIX CKBAKMH BHOPAIIMOHHBIM CIIOCOOOM
MIPU MHXKEHEPHO-TEOJIOTHYECKUX U3bicKanusx B opoaax [-IV kateropusix OypumocTu.

VYcTraHOBKa CMOHTHpPOBaHa Ha IIACCH ABTOMOOWJIS NMOBBIIIEHHON MPOXOJAMMOCTH
['A3-3308(4x4). IlpuBom reHepatopa U JeOEAKH OCYIIECTBIAECTCS OT JABUTATENS
aBToMoOmisi. BuOpomonor u  mombeM  MayThl  3IEKTpodUIMpoBaHBI.  Arperar
KOMIUIEKTYETCSI HHCTPYMEHTOM JIJIs1 BUOPAIIMOHHOTO OypeHUs.

TexHn4eCcKue JaHHbIE:
['myOuna Oypenus, M :
- BUOpAITMOHHBIM criocoboM - 20
- YAapHO-KaHATHBIM cIIocoOoM - 40
Juametp OypeHusi, MM :
- BUOPAITMOHHBIM CITIOCOOOM - 168
- yAapHO-KaHATHBIM CIIOcOOOM - 219
Huametp tpy0, MM - 63,5
["aGapuTHBIC pa3Mepbl B TPAHCTIOPTHOM ITOJI0KEHUN, MM
mnHa - 7370
mupuHa - 2270
BbICOTA - 3550
Macca ycranoBku, Kr 5960
[IprHIMNIManpHAsA cXeMa YCTaHOBKH NpuBencHa Ha Prc.21

T 5

Puc. 21. Arperat Bubpanronnoro 0ypenus ABb-2M.
1 - BUHTOBO# MOTbEMHUK MAUTHI; 2 - TaJEeBbI OJIOK; 3 - BHOpOMOJIOT; 4 — MayTa;
5 - omopa mauThl; 6 - TeHeparop; 7 - nedeaka; 8§ — aBTOMOOHIIb
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111.1.2. IIpoxoaka ropHbIX BHIPAOOTOK

B cocrtaBe pa0OoT, BBINOJHAEMBIX MPU HH)KEHEPHBIX M3BICKAHUAX, OOJBLIYIO POJIb
UTPAIOT TOpHBIE pa0OTHl. ['OpHBIE BHIPAOOTKH MO3BOJISIOT MOIy4YaTh HauOoJiee TOUHbIE U
JIOCTOBEPHBIE reosiornueckue ganHbie. Korna He00X0QuMO yCTaHOBUTD CTEIIEHb TOYHOCTH
U JIOCTOBEPHOCTH TEOJOTMYECKHUX JIaHHBIX, MOJY4YaeMbIX, HaNpUMeEp, MPHU CHEMKE,
pa3Beqke reo(pU3NYeCKMMH METOJAAMU WJIM MPU OYpPeHHH CKBA)XHH, TO MX CPABHHUBAIOT C
JTAHHBIMH, TIOJTy4Ya€MBbIMH TPU MPOXOJKE TOPHBIX BBHIPAOOTOK, TaK Kak MpPU COOIIOICHUH
OTPENICTICHHBIX YCIOBUM MX MPOBEACHUS U JOKYMEHTAIlMM OJTH JaHHbIC SIBIISIOTCS
MPAKTUYECKU a0COIFOTHO TOUHBIMHU U JIOCTOBEPHBIMH.

Ha mnavanbHbIX cTaauax WU3bICKaHUNM HaumboJiee YacTo JeNaloT 3aKOMYIIKH,
PACUYMCTKHU, KaHABBI, TPOXOJST HETITYOOKHE IYyp(dbI U TYAKH.

[Tox 3aKOMyIIKOH MOHMMAIOT CHATHE Ha IUIOmaau mnopsaka 0,25M° Wi MeHee
NOYBbl W 3ariiyOjeHue B mojcTwiamomue rpyHTel Ha 0,3-0,5M 11 noKyMeHTauuu
BCKPBITBIX OTJIOKEHUH.

Pacuuctka — CHATHE Ha CKJIOHE TOHKOIO CJIOSI MOBEPXHOCTHBIX OTJIOKEHUH IS
JIOKYMEHTAIIUU TPYHTOB, CJararoiiyux CKJIOH U, TP HEOOXOIUMOCTH, OTOOp 00pa3oB s
IPOBEICHUS JTAOOPATOPHBIX AHAJIU30B IPYHTOB.

ypd - 370 HernyOokas ropHasi BbIpaOOTKa, BEIKONAHHAA Bpy4Hyr0. CTaHIapTHOE
ceyenue mypda oosryHo 1,0x2,0M. Hlypd mMeer mpumepHO BEpTHKAIbHBIE CTEHKH U
MaJio cyxkaercsi ¢ rinyouHou. ['mybuna mrypdos yaie Bcero He Oosnee 3,0M, HO MHOTAA
npoxoaar mypdsl g0 10m rinyOunoit u Oonee. I'myOuna mypda 3aBUCHT OT psiaa
(dakTopoB. Bo-niepBbIX, OHa omnpeenseTcs 3a1adyaMu uccieaoBaHuil. Bo-BTOphIX, riyOuHa
nrypga 3aBUCUT OT YCTOMYMBOCTU CTEHOK U, €CJIM IPYHThI HEYCTONYMBBI U OCHIIAOTCS, UX
IPOXOJAT C KPEIUIEHHEM CTEHOK 11ypda, a eciau OJU3KO 3aJeratoT MoA3eMHbIE BOJbI, TO C
BOJOTIOHMKEHUEM.

B rauHUCTBIX, B 4aCTHOCTH, JIECCOBBIX IpyHTax Ha Tiyouny mgo 20,0M BMecTO
myp$oB MPOXOAAT AYIKH, KOTOPBIE OTIMYAKOTCS OT WIYpP(POB KPYTIbIM CEUEHUEM IPHU
MajoMm auametpe nopsaaka 0,7M. CTeHku ayok Oosiee YCTOMYMBBI B CHILy UX (OPMBI U
pasmepa. lllypd ymoOnast qist reosnora ¢opma BCKpPBITHUS TPYHTOB OCHOBaHUA. B Hero
MO>KHO CIIYCTUTBCSI M YBUJETh CPABHUTENIBHO OOJIBIIYI0 OOHAXKEHHYIO IJIOIIAlb HYKHOTO
€My Ire0JIOTMYECKOro pa3pe3a. [ pyHTBI B CTEHKaX HaXOASATCS B HEHAPYIIEHHOM COCTOSIHUU
CO BCEMH OCOOEHHOCTSIMM MX HEOJHOPOJIHOCTH. B miypde MOXKHO pemmTh psja 3a1ad:
ONPENEIUTh MePeYeHb BCKPBITHIX TPYHTOB M NMPOCTPAHCTBEHHbIE (DOPMBI UX 3aJE€TraHus,
B3SITh OOpa3iibl TPYHTOB HEHAPYIICHHON CTPYKTYphl (HampuMep, B3SITh KOJBIOM IECKH
JUTSL ONPEJIENICHUS UX TNIOTHOCTH - BayKHEHIIIEro KJacCu(UKAMOHHOTO MOKa3aTess U T.11.).
[Tpu Hanmumu MOJI3eMHBIX BOJ B mIypde omperensercs riyOuHa ux 3aneranus. [Ipu
HEOOXOMMOCTH, BO3MOKHO OTOOpaTh MpoOy BOABI TSI XUMUYECKOTO aHANU3a, C LENbIO
ornpezeneHusl e€ arpeCCUBHOCTH MO OTHOILIECHHIO K OETOHY, CTaJld, CBHHILY, aJIFOMUHHUIO,
KaKk K MaTepuaiaM, HCIOJb3yeMbIM B TIOJ3EMHBIX YAaCTAX COOPYXEHHUH, BKIOYas
unxeHepusle cetu. Ulypd Takke mnpuroneH st MPOBEACHUS TMOJEBbIX HCHBITAHUN
IPYHTOB Ha CKHMAaeMOCTb, IMPOYHOCTb, BOJOMpPOHULAeMOCTh. Ilpu mnpoxoxake urypda
BBITNIOJIHAETCSI €r0 JIOKYMEHTAllMs C 3apUCOBKOM CTEHOK B MaciiTade, ¢ yKa3aHHMEM MECT
0oTOOpa 00pa3IoB rPyHTOB U PoTorpadupoOBaHUEM.

90



KanaBa - penko BbITIoIHSIEMasi BeIpaOOTKa THma mrypda, HO MPOTSHKEHHOCTHIO 10
HECKOJIbKHX JECSATKOB U JakKe COTEH METPOB.

[Ipu mpoeKTUPOBAHUM OTBETCTBEHHBIX COOPYKEHUM, TAKUX KaK TYHHEJH, TUIOTUHBI,
AJIEKTPOCTAHIIUU, TPOXOJST IUTOJBHUA U IAXTHI.

[IlaxTa — BepTUKadbHAs TOpHAas BbIPAOOTKA, IITOJbHS — TOPU3OHTANIbHAS TOpPHAs
BbIpaOOTKa ceyeHueM nopsiaka 2,0x2,0M, mpoxoaumas Ha JiIo0yt0 TpeOyeMyto TIIyOuHY ¢
KpEIUJICHUEM, BOJOMOHWKEHUEM, IS HCCIEAOBaHUS CTPYKTYpPhl U TPEHIMHOBATOCTHU
CKQJIbHBIX MAaCCUBOB IPHU MPOCKTUPOBAHUU THAPOTEXHUUYECKUX, TPAHCIIOPTHBIX U JPYTUX
00BEKTOB MOBHITIICHHOW O0TBeTCTBeHHOCTH (Puc. 22).

Puc. 22. Bun 3a0po1iieHHOM MITOJILHU.

MaccoBoe MpuMEHEHHE 3TUX BUIOB TOPHBIX Pa3BEIOYHBIX padOT CACPKUBACTCS UX
OYEHb BHICOKOW CTOMMOCTBIO U HU3KON CKOPOCTBIO TPOXOJIKH.

PacuncTkn, kaHaBel M OCOOCHHO INTOJIBHM HamOoJiee IeecooOpasHO MPOBOAWTH
npu OJIATOTMPUATHBIX YCIOBUSAX peibeda — HAa CKIOHAX, B OTKOCAX, XOTS PACUYMCTKH U
KaHaBbl MOKHO YCIEIIHO TMPHUMEHSITh W Ha PaBHUHHBIX YYaCTKaxX ISl TPOCICKUBAHUS
TOPU30HTOB, CJIOEB, 30H, KOHTaKTOB W T.A. Bce npyrue BUWABI TOPHBIX BBIPAOOTOK —
3aKOMYIIKH, IIYPQBI, TyJIKU, MAXThl — MOKHO MPOBOJUTH B JIOOBIX YCIOBHUSX peiibeda,
UCXOJI M3 TeJIe W Ha3HAa4YeHUs KaXJoro W3 HuUX. B memom, 06beM TOpHBIX paldoT mpu
WHKEHEPHBIX M3BICKAaHUSAX 00BIYHO HeBeNMuK. OT 00IIero Yucia pa3BeI0YHBIX BHIPAOOTOK
WM 00beMa TOPHO-OYPOBBIX pabOT TOPHBIEC BHIPAOOTKH COCTaBISAIOT HE Oosiee 10%.

K mpoxogke pa3BelOYHBIX TOPHBIX BBIPAOOTOK MPH HHKEHEPHBIX H3BICKAHUSX
HEOOXOIMMO TPENBSBIATH OmpeeseHHbie TpeboBanus. Ee crmemyer Bectu Tak, 4TOOBI
MOJIy4aTh TOYHBIE CBEJCHHS O T'€OJJOTMYECKOM pa3pe3e W YCIOBHUSAX 3aJIeTaHUs TPYHTOB,
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MOBEPXHOCTEHN U 30H OCNabeHus, TCKTOHUYECKUX Pa3pbIBOB U HAPYIICHUH, JOCTOBEPHBIE
JaHHbIE O (PU3NYECKOM COCTOSSHUM TPYHTOB; IPOU3BOAUTH OTOOpP MpOO TPyHTOB NpHU
IIOJIHOM COXPAHHOCTU €CTECTBEHHOIO CJIOKEHUS U (PU3MUECKOIO COCTOSHUS; IPOU3BOIUTH
B TOPHBIX BBIPAOOTKaX pa3jIMYHbIE ONBITHBIE PabOThI; UMETh BO3MOXHOCTh OIICHUBATh
YCTOMYMBOCTh TIPYHTOB, YCIOBHS MX O((YEKTUBHOW MNPOXOAKHM M  KpEIUICHU,
CTPOUTENIBHYIO KaTE€rOpUI0 U KPENoCTh, a TAaKK€ BO3MOKHOCTh alpoOMpPOBaHMUS HOBBIX
CIOCOO0B, METOJIOB U CPEJICTB IIPU BBIIIOJHEHUHN CTPOUTENBHBIX U TOPHBIX padoOT.

I'opHble paboOTHI 3TO Haubosiee TPYAOEMKUM U JOPOrOoM BUJ pPa3BEIOUYHBIX paldoOT.
[Ipoxonka mrypdoB, AyAOK, INTOJEH W IMAXT YacTO CONpsDKEHA C  OOJBIIMMHU
T€OJIOTUYECKUMH  TPYJHOCTSAMH — HEYCTOWYMBOCTBIO TPYHTOB M  OONBIION HX
O0OBOJHEHHOCTBIO, HEOOXOAMMOCTHIO TMPHUMEHEHHUS MOIIHBIX CPEACTB  KPEIUICHHS
BbIPAa0OTOK, BOJAOOTJIMBA, CHEIUAIbHBIX METOJOB MPOXOAKU (IPEeABaAPUTEIBLHOTO
BOJOIOHMXEHUS, 3aMOPaXUBAaHUs, TPUMEHEHUSI IIUTOB, KECCOHOB U Ap.). Kpome Toro,
JUIS TIPOXOJKH TIJIyOOKHMX TOpPHBIX BBIpaOOTOK HEOOXOIUMO HMETh CIIEHUAIbHOE
000py/i0BaHUE, NMPUMEHATH B3pBIBHbIE Pa0OThI U T.A., YTO B YCJIOBUAX MPOU3BOJICTBA
WHXCHEPHBIX M3bICKAHUWA TPYJIHO. Bce 3TO B 3HAYMTENIBHOW CTEIEHW OTPAaHUYMBAECT
IPUMEHEHUE TOPHBIX pabOT NMPU HMHXKEHEPHBIX M3BICKAHUSAX, HECMOTPSA Ha TO, YTO OHHU
MO3BOJISAIOT IOJIy4aTh HaubO0Jee TOUHbIE U JOCTOBEPHBIE I€OJOTUUECKUE JTAHHBIE.

["opHble pabOTHI IPU UHKEHEPHBIX U3BICKAHUAX OOBIYHO MPUMEHSIOT B CIEAYIOLINX
ciydasx: 1) korma reoMopQoJOTHYeCKHE U T'€OJOTHUYECKHE YCIOBHS OJIAarONpPUSTHBI IS
IPOXOJIKM HErNIyOOKHX BBIPAOOTOK (3aKOMYIIEK, PACUMUCTOK, KaHAaB, MEIKUX HIyphoB U
IyJI0K), MTPOXO/IKA KOTOPBIX HE BBI3BIBAET OOJBIINX TPYIHOCTEHN, HE TPEOYET MPUMEHEHUS
CJIO’)KHOTO 000PYJOBaHUSA MU TEXHUYECKHUX CPEACTB, HO PE3KO MOBBIIAET 3((PEKTUBHOCTH
re0JIOTMYECKUX padoT; 2) Korja Mpy BHIOJHEHUH OOBIYHBIX U3BICKAHUM JJI Pa3IUUYHbIX
BUJIOB CTPOMTENIBCTBA HEOOXOAUM KOHTPOJIb 33 TOYHOCTBIO M JOCTOBEPHOCTHIO
TeOJIOTMYECKUX JAHHBIX, MMOJTYYaEMbIX MPHU BBIOJHEHUH APYTHMX BUIOB paboT, U 0TOOp
npo0 rPyHTOB JIyUllel COXpaHHOCTH €CTECTBEHHOI'O CIIOKEHUS U (PU3UUECKOTO COCTOSIHUS
JUISL UCCIIEOBaHMS UX (PU3MKO-MEXaHMUYECKUX CBOMCTB, FOpHbIE BBIPAOOTKU MPU 3TOM
UCHOJB3YIOT TaKkXe JJs BBINOJIHEHWS B HHUX OINBITHBIX pabor; 3) Koraa mpH
IPOEKTUPOBAHUN OTBETCTBEHHBIX COOPYKEHMU (TIOTUHBI, TYHHEIU U JAp.) HEOOXOIUMO
KpOME YTOYHEHMS M KOHTpOJISI IIOJYy4YaeMbIX TI€OJOTMYECKUMX JAHHBIX pellaTh
CIIELMAJIbHBIEC 3a/1a4¥ — BBIIEISATH 30HbI U MOJI30HBI BBIBETPUBAHMS, 30HBI ChbeMa MOPOJ U
BPE3KU COOPYKEHUM, 30HbI pPa3yIJIOTHEHUS TPYHTOB, NHTEHCUBHOW UX TPEIIMHOBATOCTH,
3aKapCTOBAHHOCTH, MPOCIEKHUBATh KPYIHbIE TEKTOHUYECKUE HAPYIIEHUS, IPOU3BOIUTH B
ATUX BBIPAOOTKAX PA3JIUYHBIE ONBITHBIE PAOOTHI C LIENIbI0O M3YYEHHS MPOYHOCTHBIX WU
nedopMallMOHHBIX CBOMCTB TPYHTOB, M3MEPEHUSI HUX €CTECTBEHHOIO HAamNpsKEHHOIO
COCTOSIHHUSI.
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I11. 2. ITosieBbIe MeTOABI HCCJIEIOBAHUS TPYHTOB
1. 2.1. 'eopusnueckne MeTOAbI

['eouznyeckue MeToabl U3BICKAHUN OCHOBAHBI HA U3YYEHUH (U3MUECKUX IMOJeH
3emun, Kak IPUPOJHOTO, TaK U UCKYCCTBEHHOTO MPOUCXOKICHUSI.

K OCHOBHBIM €CTECTBEHHBIM TMOJSIM OTHOCSITCSI MAarHUTHOE, BJIEKTPUYECKOE,
TPAaBUTAIMOHHOE, PAIUANMOHHOE W YIPYyroe mojie 3eMJId, KOTOpbhle CYIIEeCTBYIOT Ha
MPOTSHKEHUU BCETO BPEMEHH JKM3HU HAIICH TUIaHETHI.

Pa3Benounas m wH)XEHEepHas reopu3WKa MO0 M3YYCHHUIO PA3TUYHBIX (U3HUCCKUX
nmoyied 3eMiu  pasfeneHa Ha IATh  OCHOBHBIX METOJOB — MAarHUTOPAa3BEIKY,
AJIEKTPOPA3BENKY, TPAaBUPA3BEIKY, CEHCMOPA3BEIKY U PATHOMETPHIO.

C mnoMOIIbI0 MAarHUTOPa3BEAKU H3YyYalOT OCOOCHHOCTH MAarHUTHOTO IIOJI,
BBI3BAHHOTO TOPHBIMH IMOPOJAMU M PyJaMU Pa3IMYHOM HaMarHW4eHHOCTH. MeTonaMu
AJIEKTPOPA3BEIKH HM3y4ald €CTECTBEHHBIC SJIECKTPUYECKUE TOJIA 3eMJIM M MPOIECCHI,
MIPOUCXOISIINE B TOPHBIX MOPOJAAX MPHU MPOXOKIECHUU Yepe3 HUX DIEKTPUUYECKOTO TOKa.
['paBupa3Beska OCHOBaHa Ha pa3IMYMU IUIOTHOCTH TOPHBIX TMOPOJ, BIHUSIONIMX Ha
BEJIMYMHY U HaIlpaBJICHUE YCKOPEHUSI CBOOOJHOIO MaJCHUs Tela Ha MOBEPXHOCTU 3EeMIIH.
Merogamu  celicMOpa3BEIKH UCCIEAYIOT OCOOCHHOCTU PAaCIpPOCTPAHEHUS YNPYTUX
KoJeOaHuil B TOPHBIX IMOPOJAX, MX CTpPOEHHUE, Je(opManMoHHBIE W MPOYHOCTHHIC
cBoiicTBa. PagmomeTpus BKIIOYaeT B ceOs TPyNIy METOJOB, OCHOBAaHHBIX HAa HM3yYCHUU
€CTECTBEHHOU M HCKYCCTBEHHOM PaTMOaKTUBHOCTH TOPHBIX TTOPOI.

['eousnyeckne METOMBI B HACTOSAIMIEE BPEMS IMUPOKO HCIOJIB3YIOTCS B
WHXCHEPHBIX M3BICKAHUSAX ISl CTPOUTENbCTBA. OHU SBISIIOTCS HEOTHEMJIEMOUM YacThIO
TCOJIOTUYECKOTO  KapTUPOBAHWS M PCIICHUS  HWHKCHEPHO-TCOJIOTHYCCKUX U
THAPOTEOJIOTHYECKUX 3amad. Vccaenyss ecTeCTBEHHbIE M MCKYCCTBEHHBIE Teo(PU3NIECKUe
MoJII MOKHO HW3y4aTh CTPOCHHE U CBOMCTBA MACCHBOB TOPHBIX MOPOJ Ha OOJBIINX
TEPPUTOPHSIX U IO OOJIBIINX TIYOUH B YCIOBHSIX UX €CTECTBEHHOTO 3aJIeraHusl.

B reodusuke pazpaboTaHbl MaTeMaTHUYeCKHE pEIICHUS ABYX TJIABHBIX 3a]a4:
1) onpenenenue (PU3NYECKUX TMOJEH MO H3BECTHOMY PACIOIOKEHUIO T€OJOTUYECKUX
00BEKTOB, 00JIaAIONINX 3aJaHHBIMH (PU3UUECKUMU TTapaMeTpaMu (Tipsimasi 3a/1a4a);

2) ompesenieHne PacrioyIoKeHus, pa3MepoB (OpMbl U (PU3UYECKHUX IMapaMeTPOB
00beKTa 1Mo HaOMIOACHHOMY (hHU3UYeCKOMY MO0 (0OpaTHas 3a1ay4a).

11l. 2.1.1. ®usnyeckue mMoJass 1 AaHOMAJIMHA.

Pemenne mo00i MHXEHEPHO-TCOJIOTHUESCKOW M WH)XCHEPHOW 3aJaud CBOJIUTCSA K
BBIZICIICHUIO TOTO WM HWHOTO OOBCKTa M3 BMEINAMOIICH CpPEIbl, OIMPEICICHHE €ro
reOMETpUYCCKUX  (OpM W  BEHISCTBEHHOTO  COCTaBa. BeimeneHne  oOBEKTOB
reo(pU3NUEeCKUMH METOJIaMH BO3MOXHO B TOM CJIy4ae, €CJIM HMCCIeAyeMbIii OOBEKT M
BMEIIAIOMIass €ro cpena o0JIaafoT Pa3IudHBIMU (U3UYSCKHUMHU CBOMCTBaMU. B 3ToM
CiIy4ae HaJl HUMH HAaOJI0OAI0TCS pa3InYHBIC 110 BeTUYHHE U PopMme HU3ndecKue mods.

Kaxnas touka (pU3MYECKOTO TOJISI XapaKTEePU3YETCs OMPENEICHHOW BEIMYMHOM.
OTH BEIMYUHBI MOTYT OBITh CKAJSIPHBIMU U BEKTOPHBIMU, & CJIEI0BATEIHFHO U (PU3UIECKUE
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TIOJISI MOTYT OBITh COOTBETCTBEHHO CKAJIIPHBIMH M BEKTOPHBIMH. B reodusnke paznmudaroT
HAO00eHHOe, HOPMATbHOE, AHOMANbHOE U MPAHCHOPMUPOBaHHOEe TEOPU3NIECKUE TMOJIS.
3a nHabnoodennoe TeoU3NIECcKOe MoJjie MPUHUMAETCS MO0JIe HEMOCPEACTBEHHO N3MEPEHHBIX
BEIIUYUH; HOpPMAIbHOe TeOoPU3NYECKOe TII0JIe TMOJy4yaeT B pe3yjbTaTe YyCpeaHEHUs
U3MEPEHHBIX BEJIIMYMH HA KaKOW-TO TEPPUTOPUU; AHOMAIbHOe TeOo(PU3NYECKOoe ToJie —
MoJie OTKJIOHEHHS HAONIOJCHHBIX BEJIMYMH OT 3HAUYEHUW HOPMAIbHOTO  IOJS;
mpancgopmuposarHoe TeoPU3NIECKOe Mojie — MoJie BEJIMYUH, MTOJTYYECHHBIX B pe3yJibTare
KaKUX-TO TIpeo0pa3oBaHnii HAOMIOACHHBIX 3HaUECHUH (HanmpuMep, moJie, IePeCUnTaHHOe Ha
JIPYTYIO BBICOTY, U T.II.).

Mexay TeOoJIOTHYECKUM CTPOCHHEM OO0BEeKTa W (U3MYECKUM II0JIEM HaJ HHUM
CYIIECTBYET MPSIMOE COOTBETCTBHUE, TAK KAaK OHM OTPAXKAIOT CTPOCHUE U CBOMCTBA TOPHBIX
IIOPOJ OAHOTO M TOTO K€ ydacTKa 3€MHOW KOpbl. Du3nYeckoe Moje HajJ OJHOPOIHOMN
Cpeaoil COOTBETCTBYET HOPMaJbHOMY TOJIIO, a HAJ[ OTJAEIbHBIMU OOBbEKTaMHU (TUIacTaMH,
KUJIAMH, PYAHBIMU TelaMH M T.I1.) — aHoManusMm. CleloBaTelbHO, B CIOXHBIX
WHKEHEPHO-TEOJIOTUYECKUX YCIOBUSAX HaOII0aeMoe reopU3nIecKoe Mojie CKIIaIbIBAeTCs
U3 HOPMAJIBLHOTO U aHOMAJIBHBIX MoJiel. Takum o0pa3oM, eeousuueckue aHomaiuy — 3To
HapylIEHUsT B paclpeiesieHud (PU3UYECKOro T0Js, COOTBETCTBYIOIIUE HAIUYUIO
re0JIOTUYECKUX 00BEKTOB B cpefie. [ eoguzuueckue anomanuy IPUHATO BBIACISITH UCXOIS
U3 MpaBUiIa «TPEX CUTM», T.€. KOT/Aa BEIMYMHA MX [MAPAMETPOB IMPEBBIIIAET YTPOCHHOE
CpPEIHEKBapaTUUYHOE OTKJIOHEHHE H3ydaemMoro reodusznueckoro mnois. McronakoBaHue
BBISIBJICHHBIX TreO(U3UYECKUX aHOMAJIUM MPUHATO HA3bIBaTh UHmMepnpemayueu
HaOJII0JICHHBIX T€OPU3NUECKUX TTOJICH.

PesynbTaThl uWHTEpHpeTallud TEOPU3MUECKUX TMOJEH MPENCTABISIIOT B BUJE
rpauKoB U3MEHEHUs reoU3NYECKUX BEIMUUH BJOJb JIUHUU HaOmtoaeHu (mpodus), B
BUJI€ KapT TpaUMKOB Ha KaKOW-TO IUIOMIAJU, MO KOTOPBIM CTPOST KAapThl H30JMHUN
reopuzudeckux mnapaMeTrpoB. [1o mosiydeHHbIM KapTam rpadUKOB U W3OJUHUU CTPOST
reos10ro-reo(hu3nuecKue pa3pessl.

I11. 2.1.2. OcHOBBbI MAarHUTOPa3BEAKHU

MarauTropasBeika OCHOBaHa Ha N3YYEHUHU 36MHOI'O MarHUTHOTO IOJII U MAarHUTHBIX
CBOWCTB TOPHBIX MOpoA M pyA. OCHOBHOW XapaKTEPUCTUKOW MArHUTHOTIO TOJISI 3eMIIU
ABJSCTCS MArHuTHas WHAYKOUS B, KoTopas sABIS€TCS BEKTOPHOM BEJIMYUHOM.
HanpaBrnenne BekTOpa MAarHMUTHOM WMHAYKIHMM COBIIAJACT C HAMNPaBICHUEM CHJIBI,
JIEUCTBYIOIIEN HA CEBEPHBIM KOHEL] MAarHUTHOM CTPEJIKU, TOMEIICHHON B JAHHYIO TOYKY
nosis. EnuHuner m3mepenuss MmarHuTHOW uHayknuen B B cucteme CU sBigeTcsa tecna
(Tn). dns moneBbIX U3MEPEHUI UCIIONb3yeTcs Oojiee Menkasi equHuila HaHotecna (HTn);
1 5Tn=10" T

Bropoli xapakTepuCTUKOW MArHUTHOIO TOJISA, SBJISAETCA €ro HANpsHKEHHOCTb 1.
OTOT mapaMeTp XapakTepu3yeT MArHUTHOE IMOJie, HE HCKAKEHHOE BIIMSHUEM CPEJIbI.
HampsikeHHOCTh MAarHUTHOTO TIOJISI BRIPAYKAETCS B aMIIepax JCJICHHbIX Ha MeTp (A/M). Ota

BeJIMUMHA Ha3biBaeTcs spcren (D). Ha mpakThke MCMONB3YIOT MUWIIUAPCTEAbl (MD) U
rammel (y): 1 D=1000 M2=10°y.
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MarnutHas uHAYKUMS B ¥ Hanps>KeHHOCTh MarHUTHOTO mojst T cBsi3aHBI MEXITY
coboit 3aBucuMocTbio B=uT, rne | — oTHOcUTENbHAS MAarHUTHAsI MPOHUIIAEMOCTh CPEIbI.
Dta Ge3pa3MepHast BEIMUMHA, 3aBUCSIIAs OT COCTaBa U COCTOSHUSI CPe/bl. SHAUCHUS Ll IS
BO3/1yXa W BOJbI, IPAKTUYECKU, paBHBI 1. Tak Kak moJieBble N3MEPEHUSI MATHUTHOTO IO
MPOBOAAT B 3TUX CpeAax, TO BEIMYMHA MArHUTHOTO MOJS B €OUHUILAX HHAYKUUU H
€AUHULAX HAIMPSKEHHOCTH COOTBETCTBEHHO cocTaBiigeT 1 HTn =1 y -ramma.

Camasi BbICOKash HaIPSKEHHOCTh MAarHUTHOTO TOJIS 3eMJIM Ha €€ IOBEPXHOCTH
HaOroMaeTcsl B pailoHe MoocoB m coctaBisieT mo 65000 aTn, B palioHe 3KBaTOopa —
35000 HTn. Bce ropHbIE TOPOIBI, HAXOJAIIUECS B MAarHUTHOM Tojie  3eMJIH,
HAMarHMYMUBAIOTCS MO-pa3HOMY. CIOCOOHOCTH TOPHBIX MOPOJ M JIOOBIX MaTepuaioB B
OoJbllled WM MEHbIIEW Mepe  HaMarHU4MBaTbCsl ~ HA3bIBACTCSI  MArHUTHOU
BOCIIPUUMYMBOCTHIO (). BeauunmHa MarHUTHOM BOCHPUHUMYUBOCTH TOPHBIX MOPOI (H)
€CTECTBEHHO CBSI3aHA C MX MAarHUTHOW MpoHunaeMoctbio u=1+4 © ». Ilo Bennunne » Bce
MUHEPAJIbI ¥ TOPHBIC MOPOABI ACIATCS HA TPU TPYIILL: JUAMarHUTHBIC, TapaMarHUTHBIE U
(dbeppoMarHuTHbIE.

JluaMarHuTHBIE MUHEPAJIbl U TOPHBIE MOPOJLI (M€llb, 30JI0TO, CEepedpo, anmashl,
TUIIC, OCaJOYHble TOpPHBIE TMOPOJbI) O0JaNalT CcaMOl  MaJlol  MarHUTHOM
BOCIIPUUMYHBOCTBIO 1<0.

[TapamarHuTHble MUHEpaAJbl U TOPHBIE TOPOAbI (IJIATHHA, MYCKaBUT, OUOTHT,
KHCJIbIE MarMaTHYeCKUE TOPOJIbl) UMEIOT MAarHUTHYIO BOCIIPUUMYUBOCTD 1>().

deppoMarHUTHbIE MUHEPAJIbl, TOPHBIE MOPOABI U MaTepHaabl (MATHUTUT, T€MATHT,
JKelle30,  CTajlb)  O0JaJaloT  CaMbIMH  BBICOKMMH  3HAUYCHHSMH  MarHUTHOM
BOCIIPUUMUYHUBOCTH >>(0. XapakTepHOM OCOOEHHOCTHIO (hEPPOMATHUTHBIX MaTEPHAIOB
ABJISIETCS 3aBUCUMOCTh WX MArHUTHOW BOCHPUUMYHUBOCTH X OT Temmneparypel. C
MOBBLIIIIEHUEM TeMIepaTypbl ® (epPOMArHUTHBIX MaTEPHUAIOB PE3KO MOBBIIIAETCS, HO JI0
OIIPEAECIICHHON TeMIepaTypsl, Ha3piBaeMor Toukor Kropu. Ecinu npeBsicuTh TEMITEpATYpY
Touku Kropu, To MaTepuan pa3MarHi4MBaeTCsl U CTAHOBUTCS IMapaMarHUTHBIM, HAIpUMED,
a1 xenesa 510 +585°C, nna nuppornna +325°C.

N3mepsiss BenMUMHY MarHUTHOM WHAYKUUU B nim HanpsykeHHOCTh T MarHMTHOTO
MOJIsl HaJl TMOBEPXHOCTbIO 3€MJIM MOYKHO KOJMYECTBEHHO OLIEHUTh MAarHUTHYIO
BOCIIPUUMYHUBOCTH X TOPHBIX TTOPOJI U JTHOOBIX MaTEPHUAJIOB.

N3MmepeHuss MarHUTHBIX XapaKTEPUCTUK TOPHBIX MOPOJ Pa3IUYHBIX MAaTEepHAJIOB
MPOBOAUTCS C TIOMOIILI0 MPUOOPOB, KOTOPHIE HA3bIBAIOTCS MarHuroMerpamu. B
WHXEHEPHON TE0JIOTMHM W B CTPOMUTENILCTBE HCIIONB3YIOTCSl YIPOILIEHHBIE MOPTATHUBHbBIC
MarHMTOMETPHI (MeTajutoncKaTesin) MeTaioucKaTeld MUPOKO MPUMEHSIIOTCS JIJIsl IOMCKa
pa3MyYHbIX METAUIOB W JAPYTUX MaTepUajoB B CTPOUTEIbHBIX KOHCTPYKIMSIX U B
OCHOBAHUSX COOPYKEHHUN.

B reonoruu v u3bICKaHUSAX ISl CTPOUTENILCTBA MATHUTOPA3BEIKA UCIIONIB3YETCS TSt
WHXEHEPHO-T€OJIOTUYECKOTO0  KapTUPOBAaHUsS, MPOCICKUBAHUS 30H TEKTOHHMYECKUX
HapylIeHUH (pa3ioMOB) ISl TIOUCKA PYJIHBIX U HEPYIHBIX MECTOPOXKIECHUM, CBSI3aHHBIX C
OCHOBHBIMU U YJIbTPAOCHOBHBIMU MarMaTHU4e€CKUMHU IMMOPOJAaMH, a B CTPOUTEIIbCTBE MPHU
00CJIeIOBaHUH PA3IMYHBIX APMUPOBAHHBIX KOHCTPYKITUH.
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3aoanue.l. Onpedenenue wiaza apmupo8anus, mMoOAWUHBL 3AUWUMHO20 C0A U
ouamempa apmamypul 6 Hcee300emoHHbIX KOHCMPYKUUAX.

Jlist  ompesenieHUss apMUPOBAHUS >KeJIe300€TOHHOW KOHCTPYKIMH HUCIOJIb3yeM
BuxpeBoil Merayuionckarenb DMO-10. Ilepen HauanoM paboThl Ha ydacTke 00ciieyeMon
KOHCTPYKIIMU 3aKkperyisieM JucT Oymaru Qopmara A3. BxirouaeM MeTayuioMCKaTellb.
VYcranaBnuBaeM €ro Ha MOBEPXHOCTb KOHCTPYKUHWH, €CIM B BEPTHUKAJIBHYIO IJIOCKOCTH
YyBCTBUTEJIBHOTO 3JeMeHTa MeTtaiuionckarens DMO-10 nomamaroT MeTaminydecKue
AJIEMEHTHI KOHCTPYKIIUH, TO 3aropaeTcsi CBETOBOM MHAMKATOP WJIM BKIIIOYAETCS 3BYKOBOM
3ymMMep. DTo MecTo (QuKcHpyeTcss MapkepoMm Ha Oymare. OcCymecTBIsisl CKaHHMPOBAHUE
oOciemyeMoro  MecTa  METa/UIOMCKAaTesleM IO  B3aUMHO  MEPHEeHIUKYISIPHBIM
HampaBJIeHUSIM, ¥  (QUKCHpPysS MapkepoM Ha Oymare Mecta cpabaThIBaHUS
METAJUIOUCKATENS,  ONPENENAIOT  IOJOKEHHWE  METAUIMYECKHUX  DJIEMEHTOB B
00CJIeIOBAHHOM MECT€ KOHCTPYKIMHU. JlJIsi M3MEpeHHsl TOJIIMHBI 3allUTHOTO CJIOS B
3a()UKCUPOBAHHBIX MECTax pacCIOJIOKEHUs apMaTypbl Ha MeETaJUIOMCKaTelle UMeeTCs
U(POBOM MHAMKATOP TOJIIMHBI 3alUTHOTO Cios. ToJNMHA apMaTypbl H3MeEpsieTcs
CHeIUAaJIbHBIMU TATYNKAMHU C UCTIOIH30BaHUEM Ha0Opa ATAJIOHOB.

PaboTa BBINMOTHAETCS UHIUBUTYATBHO, KaXKIBIM CTYJACHTOM.

I11. 2.1.3. OcHOBBI rpaBUpPa3BeIKU

I'paBupasBenka M3y4aeT €CTECTBEHHOE IOJIE CWIBI TSDKECTH 3EMIIM, KOTOpPOE
Ha3bIBAIOT TI'PABUTALMOHHBIM nosieM. M3ydas, pacrpeneneHue 3TOro IMOoJjs, BBISBISIOT
rpaBUTALIMOHHBIE AHOMAJIMH, CBA3AHHBIE C T€OJIOTHYECKUMHU 00BEKTAMH, COCTOSIIUMH U3
PAa3HBIX IO TJIOTHOCTU T'OPHBIX TOPO/I.

B ocHOBe Teopuu rpaBupa3BEIKH JEKUT 3aKOH BCEMUPHOTO TATOTEHUS OTKPBITHIN B
XVII Beke HbIOTOHOM, KOTOPBIM KOJMYECTBEHHO OIpENeseT cuily F B3anMoIaencTBus
MEXKIy IBYMsS MAacCaMM, HaXOIAIIMMHUCA HAa PACCTOSHUM I APYr oT apyra: F=Gmimy/r?,
rie rpaBuTanMoHHas nocrosiHHag G=66,73 x 1072 m/krc?. DToMy 3aKoHY NOJYMHEHO
B3aMMOJICHCTBUE MEXIY 3eMJIEd U BCEMH MaccaMH, pacloJIOKEHHbIMU Ha Hel. Macca
Kakoro-au0o Teja B BO3AYXE ONpeiesieTcsl Kak Mpou3BeaeHne o0beM V Ha IUIOTHOCTh
JTOTO Tena 6:

m1=V1 61

['eonornueckne Tena HaxXOAATCS B 3€MHOM KOp€, INIOTHOCTh KOTOPOM HE paBHA
Hymo. [loaToMy mnpu omnpenerseHUd TpaBUTAIMOHHBIX AaHOMAJIUN, OOYCIOBICHHBIX
JNEUCTBUEM MacC TEX WM WHBIX TEOJOTUUECKHX TeJl, HEOOXOJUMO YYHUTHIBATH
BO3JICHCTBHE HA TPABUTAIIMOHHOE TIOJIe¢ BMEMIAIOMIEH CpeNlbl, KOTOpas Tak ke 00JiagaeT
IJIOTHOCTBIO. ECIM TIIOTHOCTB Cpeabl MPUHATH 3a 69, & IJIOTHOCTh TEJIA NPUHATH 32 61, TO
IpaBUTALIMOHHASI aHOMaJUsl Oy1eT 00yCIOBJIEHa N30BITOYHON MacCO:

m1=V1 (61- 60)

N30bITOYHAS TIJIOTHOCTH MOXKET OBITh IOJIOKWUTEIBHOW WM OTPHUIATEILHOH B
3aBUCUMOCTH OT TOTO, KaKkas TUIOTHOCTH OOJIbIlie Tella Wiu BMeIaromieit cpeasl. [loaTomy
U aHOMAJIMM YCKOPEHUsI CBOOOJHOTO TAJCHUS, TAKKE MOTYT OBITh MOJOXKUTEIHHBIMHA U
orpunarenbHbiMU. [IpuMepsl Takux aHomanuil moka3zanbl Ha Puc.23. Takum oGpaszowm,
(bU3UYeCKO OCHOBOM TI'PaBUMETPUUECKON pa3BEIKHU SBISIETCS Pa3jIU4Ue B IJIOTHOCTH
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TOPHBIX IOPOJ, PYZX, HEPYAHBIX IOJIE3HBIX MCKOMAEMBIX, @ TAKXKE ITYCTOTbI B MaCcCHBE
TOPHBIX IIOPOAL.
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Puc.23. IIpuMepsl rpaBUTAIMOHHBIX AHOMAJIAIA
N36bITOUHAsA Macca: a — MOJIOKUTEbHAsI; O — OTpUIlaTeIbHAS,
I — mecyaHO-TIIMHUCTBIE OPOJIBL; 2 - U3BECTHSKHU

Jlns u3MepeHus: BEIUYUHBI YCKOPEHHUS CBOOOAHOTO TAaJCHUS MPUMEHSIOTCS
crienuasgbHble TPUOOPHI, KOTOPHIE HA3BIBAIOTCS rPaBUMETPbI. C MOMOIIBIO 3THX MPUOOPOB
U3MEPAIOT HANpsDKEHHOCTh TPaBUTALMOHHOTO TOJII B JaHHOM MeCTe€ 3eMJIM, KOTopas
YUCJICHHO paBHA YCKOpeHHI0 cBoOogHoro manenus. B cucreme CU  yckopenue
CBOOOIHOTO TAJEHUs BBIPAXKAETCS B M/C’, 5Ta eJWHMIA HA3BaHA B 4eCTh | anuies-rai.
1 ran=102 M/c>. B mpakTHKE TIpaBUMETPUYECKUX padOT MCIONB3YIOT MUJUIMIALIEL —
1 mran=10° m/c>. CpenHee 3HaUCHHE YCKOPEHHS CBOOOJHOIO MANEHHUS HA 3eMIIE
cocrasiser 9,81 m/c?.

AHOMaJIMSI TPAaBUTALMOHHOIO TMOJII B MYyHKTE W3MEPEHUS PACCUUTHIBAECTCS KaK
Pa3HOCTh MEXIY U3MEPEHHBIM U HOPMAJIbHBIM T'PABUTALIMOHHBIM 0JieM 3eMiu. B Hamein
CTpaHe HOpMaJIbHOE 3HAYEHHE TPaBUTALMOHHOTO MOJISl PACCUUTHIBAETCS MO (popMyIie:

£0=9,78030 (1+0,005302 sin’¢p-0,000007 sin?2¢) — 14 107 m/c?,

rjae ¢ — reorpaguyeckas IUpoTa B rpajgycax MyHKTa HaOIIOACHUH.

WNurtepnperanusi pe3yjabTaTOB T'PABUMETPUUYECKUX HAOMIONCHUM, TPU KOTOPOM
aHAJTM3UPYIOTCS TpapUKU M KapThl aHOMAJIMKM TOJS CUJIBI TSHKECTH, MPOU3BOJUTCS HaA
Ka4YE€CTBEHHOM M KOJIMYECTBEHHOM YPOBHSX. B mocneaHem ciyyae Ha OCHOBE allpUOPHOMN
TCOIUTOTHOCHON MOJIENT U3y4aeMou cpefibl, Oa3upyromeics Ha nHpopMaIuu o IOTHOCTH
mopox u (GopMe OOBEKTa OINpEACHsIeT €ro TIeOMETPUYSCKHUE M IPOYHOCTHHIC
XapaKTePUCTUKH.
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I11. 2.1.4. OcHOBBI 3J1eKTPOPa3BEIKHU

DneKkTpopa3Beka OJMH W3 OCHOBHBIX METO/IOB reodusuku. OHa OCHOBaHA Ha
W3YYEHHH HCKYCCTBEHHBIX M €CTECTBEHHBIX JJIEKTPUYECKHUX IOJEH B 3EMHBIX HEApAX.
DNEeKTpOpa3BeKy LIMPOKO MPUMEHSIIOT TMpPU PEIIeHHH Pa3HOOOpa3HBIX  3ajad
WHXCHEPHOU TEOJIOTUH, TUAPOTreOJOTUH, TOPHOTO Jelia, TEeXHUKH MU Jp. (BIUIOTH M0
apX€OJIOTHUH ).

B snextpopasBeake UCHOJIb3yIOT MHOTHE JIEKTPHUUECKUE CBOMCTBA TOPHBIX MOPO/,
HO BQXXHEUIIMM W3 HUX, U3MEPAEMBIM MOYTH BO BCEX METOJAX SIBISICTCS YIEIbHOE
anektpudeckoe comnpotuBienue (YOC) p=Rs/l, tme | — nnmHa mpoBomHWKa, M; S —
IJIONIA/b IONEPEYHOrO CEYeHUs MPOBOAHMKA (M?), R — DIEKTPUYECKOE CONPOTUBIEHHE
npoBogauka (Owm). Takum 00pa3oM, pasMEpHOCTh VYACIBHOTO 3JIEKTPUUIECKOTO
conpotuBieHus (OMm).

MuHepaibl U TopHbIE TOPObI 110 Y IC MOKHO pa30OUTh HA TP TPYIIIIHL:

1) mmoxue mnposoguuku — p>10% Omm. K HUM OTHOCATCS BCE CHIIMKATEL
MarmMaTU4eCKre TOPHBIC MOPOIbI, KAMEHHAs COJIb, CIIOJbI, HeTh U Jp.;

2) cpenare npoBogHUKH p=10%-107 Omm. OHM TIPEACTaBIEHBI OKHUCIAMH, COJISIMH,
HEKOTOPBIMU CyJbhuIaMu, OypbIMU U KAMEHHBIMH YTJISIMU, TIPECHOM BOJIOH;

3) xopomme mnpoBogHuKH Pp<I0 OmM. Crojla OTHOCSATCS CaMOpPOJHBIC METAaJLIbI,
rpaduT, aHTPAIUTOBBIC YTIIU, MUHEPAITU30BAaHHBIE BOJIBI.

OCHOBHBIEC TPYIIBI MOPOJ — MarMaTUYECKHE OCAJOYHbIE U MEeTaMOp(PUUYECKUE —
UMEIOT Pa3Iu4Hyl0 MOPHCTOCTh, BIAXKHOCTh, CTPYKTYPY M COOTBETCTBEHHO Pa3IU4HOE
YOC. Marmatnueckue nopoabl UMEOT Malyl MOPUCTOCTh, MOATOMY MX YIC BbICOKAs
(10°-10° Omm). Ocanounsie mopoasl obnagaror MeabmmM YIC (1071-10° Omm) 3a cuer
MOPUCTOCTU U BIAKHOCTU. OCOOEHHO HU3KUM CONPOTUBIECHUEM OOJAJAI0T TIMHHUCTHIE
nopoasl. Meramoppuyeckue nopojbl mo YOC 3aHMMAIOT NMPOMEKYTOUHOE IMOJIOKEHUE
MEXKJy MarMaTU4eCKUMH W OCaJ04YHbIMU mnopoaamu. OIHaKo, JUIsi HUX XapaKTepHa
aHU30TPONUA PIEKTPUUECKUX CBOWCTB.

MeToapl ANEKTPOPa3BEIKH Pa3AeNAOTCs MO HAOIIOJECHUIO 32 €CTECTBEHHBIMH H
VCKYCCTBEHHBIMH JIEKTPUUYECKUMH MOJISIMH.

EcTecTBeHHBIE  ANEKTpPUYECKHE TIOJIS  CO3/AIOTCS HA  3emuie, OJjarojaps
ANIEKTPOJBIKYIIUM  CUJIAM  XUMHUYECKOTO, (UIBTPAIMOHHOTO, Iu(Qy3uoHHOTO U
TEXHOTEHHOTO TpOUCXOXJeHus. Meton Habmoaenus ecrectBeHHoro mons (EIT)
UCIIOJIB3YIOT TMPU HHXKEHEPHO-T€0JIOTMYECKUX M THAPOTE€OJOTHYECKUX HCCIEAOBAHUSX.
NMu MOXXHO oOmnpeaenuTh Hajaudue QUiIbTpaldyd BOALI W3 BOJIOEMOB, OMNPEACIUTH
HaIpaBJICHUE IBUKEHUS MOJI3EMHBIX BOJI, KOPPO3UOHHBIE CBOMCTBA TOPHBIX MOPOJ U T.II.

Jna  wu3MepeHuss pasHOCTHM  noTeHnuanoB B meroae EIl mpumensitor
AIEKTPOPA3BENOYHBIE ABTOKOMIIEHCATOP AD-72, HENOJAPU3YIOUIMUCS KEpaMHYECKHE
AJIEKTPOJIbI 3aMOJHEHHBIE PACTBOPOM MEAHOTO KYIMOpPOCa U JIETKKE 3JIaCTUYHBIE MTPOBOJIA.
HabGmronenus: mpoBOAST MyTeM MEPEMEIICHUS OJTHOTO W3 AJIEKTPOJIOB IO MOBEPXHOCTH
3eMiu ¥ U3Mepsisl BEIMUMHY HamnpsbkeHus (nmoreHnuana) U Ha KaXIoW TOUKE U3MEPEHUSI.
Takum oOpa3om, TONydarOT KapTy moTeHnuanoB U, MO KOTOpOW MOXKHO OIpPEAenTh
HaIpaBJICHUS JABMKCHUS TIOTOKA MOA3EMHBIX BOJI, HAIMYNE OJIYKIAFOIINX TOKOB U T.1I.
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HckyccTBEHHOE JIEKTPUUECKOE T10JI€ B 3EMJIE MOKET CO3/1aBaThCsl U UCCIIEIOBATHCS
pazmuuHbiMH  ciocoOamu.  CyIIecTBYeT JBa OCHOBHBIX CIOCO0a BO30YXKIEHUS
AIEKTPUYECKOTO MOJISl B 3eMJIE: 2a/1b8AHUYECKUI U UHOYKMUGHDLIL.

I'anveéanuueckuit cnoco0 XapakTepuszyeTcss TeM, UTO JBa  3a3eMJICHHUS,
MOTPY>KEHHBIC B 3EMJII0, MPUCOCAUHAIOTCS K IOJII0CAaM HMCTOYHHMKAM TMOCTOSIHHOTO WU
MIEPEeMEHHOr0 TOKa. B KauyecTBe 3a3eMiIUTENEl MPUMEHSIIOT CTallbHbIE CTEPKHH,
Ha3bIBAEMbIC MTUTAIOLIUMU eKTpogamMu A u B. Jljist uamMepenus cuiibl TOKa, BOSHUKIIIETO
B MAaCCHBE TOPHBIX IOPOJ, B LIENb MUTAIOIIUX 3JIEKTPOJIOB MOACOEAUHSIOT aMIIEPMETP.
Jlns u3mepeHusi, BOSHUKIIETO MPU 3TOM HAMPSKECHUS, HCTIOJB3YIOT MPUEMHBIE JIEKTPOIbI
M u N, nojacoenuHsisi K HUM BoJbTMETp. CxeMa Takol yCTaHOBKM IOKa3zaHa Ha Puc.24.
N3Mensa paccTosiHue MEXKIY JIEKTpogaMu A 1 B MOXXKHO pomycKaTh TOK Ha Pa3InyHbIX
IyOMHAX B MAaCCUBE TOPHBIX TOPOA U (PUKCHPOBATH BO3HUKIIIEE MTPU ITOM HAIPSIKEHUE.

—8 Bosdyx
A7~ //7f////’ 7y // 3emna

==

Puc.24. Tlone nByx TOYEUHBIX UCTOYHUKOB TOKa (B pa3pese) B OTHOPOJAHOM cpene: 1
— TOKOBBIC JTUHUU; 2 — DKBUMOTCHIIUAILHBIC JIMHUN

Hcnonb3ys nmpeanokeHHYI YCTAaHOBKY MOKHO paccuuTarb ¥ IC MaccuBa TOPHBIX
nopoJ Ha pa3nuuHbIX TiyonHax mo Gopmyne: p=KAU/I, rae AU — pa3HOCTh MOTEHITHAIOB
Mexay ToukaMu M u N, I — cuna Toka B mnutaromied guauu AB, p — yaenbHOe
AJIEKTpHUUEcKoe conmpoTtubiienue, K — koadduinenT ycTaHOBKHY.

Koaddurment ycranoBku paccuuThiBaeTcs o hopmyre:

Zn/(l/rAM- 1/tgpm- 1/ran+ l/I'BN)

JIaHHBI METOJ M3YyYEHUs DJIEKTPUUYECKHMX CBOWMCTB TOPHBIX MOPOJ HA3bIBAKOT
BEPTUKAJIbHBIM 3JIEKTPUYECKUM 30HAMpoBaHueM BD3. Pe3ynbrarsl u3MepeHuii MeToaoM
B33 uzo0paxkaroTcsi B BUE€ KPUBBIX JUIsl KaXJIOro MyHKTa uim paspe3oB. Kpusbie BO3
CTpOAT B Omiiorapu@mMuieckomM MacirTade, OTKIIAIbIBask 10 BEPTUKAINA PACCTOSTHUE MEKIY
AB/2, a mo ropuzoHTanu BenuuuHy cootBercTByromero YOC — p (Puc.25). Ilo xpuBbiM
BO3, wucnone3ys oOuime cBeIeHHUS O Te0JIOTMYECKOM CTPOEHUMU paloHa, a Takke
CIIELMAJIbHBIE TMAJIETKU WJIA MPOTPAMMBI, CTPOSIT T€OAIEKTPUUYECKUE pa3pe3bl, KOTOPbIE
UJICHTUYHBI T€OJIOTHUYECKUM.
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Puc.25. JIByXcilOMHBIE KPUBBIE BEPTUKAIBHBIX AIEKTPUUECKUX 30HAMpOoBanui BO3:
a—pr>p2; 60— p1<p2

[Ipu unoykmuenom criocobe BO30YXKJICHHUS DJICKTPUYECKOTO IOJSI MCTOUYHUKOM
TIOJISL SIBIIIETCS. HE3a3eMJICHHBIM KOHTYP, MUTACMBIN TIEPEMEHHBIM TOKOM OT KaKOTro-JIu00
reHeparopa. [IpenMyIecTBOM HHIYKTUBHOTO METO/Ia SBJISIETCS BO3MOXKHOCTD BBITIOTHATH
HaOI0/IeHns 6€3 TrajIbBaHMYECKOTO KOHTaKTa (0e3 3a3eMJICHHI) MUTAIOMUX U MIPHUEMHBIX
BJIEKTPOJIOB C 3€MJICH.

MeTtoabl 3IEKTpOpa3BeAKU, HCIOIB3YIOIMIME IEPEeMEHHbIC MArHUTHBIC IO B
HACTOSAIEe BpeMs MHTEHCHUBHO Pa3BUBAIOTCS, OCOOECHHO, METOJBl PAJAMOIOKAIIMOHHOTO
3oHupoBanus PJI3 Bo30yxaenus snekrpudeckoro nojs. Metron PJI3 BeimosiHsIeTCSA Kak B
OTIETBHBIX TOYKax. Tak u mpu HAOIIOACHUH BAOJL MPOGUICH U B TOPHBIX BBIPAaOOTKAX
(ckBakMHax, maxrtax, wrojbHsX). [To pesynsratam PJI3 crpositcs BpeMeHHbIE pa3pesbl,
Ha KOTOPBIX OTOOpa)kaeTcs MOJIOKEHUE TPaHUIl B KOOPJMHATAX BPEMEHH MPOXOXKJICHUS
3JIEKTPOMArHUTHOTO 30HAUPYIOIIETO CUTHAIA. DTU pa3pe3bl MOTYT ObITH MPEeoOpa30BaHbI
B pa3pe3bl peajbHbIX TNIYOWH IMPH HAJIWMYHHU JIAHHBIX O CKOPOCTH PACHpPOCTPAHCHUS HIIH
BEJIMYMHBI TTOTJIONIECHUS 3JIEKTPOMAarHUTHBIX BOJIH BO BMeraroniei cpeae (Puc. 26).
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Puc.26. Cxema noriouieHus: paaAuoBOJIH PYyIHOM 3aJI€XKbI0 B METOE
IpOCBEUYMBaHUs (BBEpXY MOKa3aHbl rpaUKU BEJIMYMHBI TOTJIOUICHHS 3JIEKTPOMArHUTHBIX
BOJIH, BHU3Y — PACIOJI0KEHHUE PYIHOM 3aJIEXKH ).

1,2, 3, .....8 — MyHKTBI U3BMEPEHUS HANIPSIKEHHOCTH 3JIEKTPOMArHUTHOT'O TIOJISI HA
oBEepXHOCTH 3eMiu;l 'y, [, ['3 — TeHEPATOPBI 2IIEKTPOMArHUTHOTO TOJIS, PA3MEILICHHBIE B

IMITOJILHEC

3aoanue 2. Onpeodenenue 0yHcoarOuiux moKoe.

Baxxnyro ponb B BO3IEWCTBUU CPENlbl HA MOJ3EMHBIE METAIUIMYECKUE COOPYKEHUS
UTPAIOT KOPPO3UMOHHBIE TMPOIIECCH, BbI3bIBAEMbIE ONyXxaarouumMu Tokamu. [lone
OJIy>K/IalOIIMX TOKOB B 3€MJI€ — 3TO 3JEKTPOMArHUTHOE TMOJIE, CO3/1aBa€MO€ BHEIIHUMHU,
WIN CTOPOHHUMHU MCTOYHUKAMH. McTouHMKamMu Oy>KJalOIIUX TOKOB B 3€MJIE SIBISIFOTCS
pPEeIbCOBBIE CETU AIICKTPU(PUIUMPOBAHHOIO TPAHCIOPTA, JHMHUM Tepefad SHEPruu
MIOCTOSTHHOTO TOKa [0 CHCTEME «IIPOBOA-3€MIIS», TPOMBIIUICHHBIE NPEANPUATHUSA,
NOTPEOISAIONINE TOCTOSIHHBIN 3JIEKTPUUECKUNA TOK B POMBIIUICHHBIX 1IEJISX.

Hanuuue OmyXaamIIUx TOKOB OMNPENENSAEeTCS METOAOM H3MEPEHUs Pa3HOCTH
noreHuuanoB (EIl) mexnay nBymMs Toukamu 3emuid. M3MmepeHus HpOBOIAT ABYMS
JBYX3JIEKTPOJHBIMU YCTAHOBKAMHU 110 JIBYM B3aMMHO NEPIEHIUKYJSPHBIM HaIIPaBICHUSAM
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IpU pa3HOCe M3MEPUTENbHBIX 31eKTpooB Ha 50-100 M. Kaxkgas ycTaHOBKa COCTOMUT U3
JIBYX HEMOJIAPU3YIOIIUXCA MEAHOCYNb(ATHBIX 3JeKTpoaoB. Kaxaas mapa 3JIeKTpo/IoB
noadupaeTcss TakuM o00pa3oM, 4TOObl COOCTBEHHAsi Pa3HOCTh IOTEHIMAJIOB WX HE
npessbimana 2 MB. s usmepenunii ucnoinszyercs npudop «AD-72». Tlokazanus npudopa
OTCUHUTBIBAIOTCS IOOYEPEAHO HA KaXKJAOW M3 YCTAaHOBOK uepe3 Kaxzasie 10-15 ¢ B TeueHue
20 muH. Ilo pesynbTaTam paboT cTpoAT rpaduKu U3MEHEHHsI pa3HOCTH MOTEHIIUAIOB BO
BpeMeHHU Ha Kaxxa0M HarpasieHuu AU u AU..

B monme Omyxpgarommx ~— TOKOB — HM3MeEpsAEMbIe  Pa3sHOCTHM  MOTEHIIMAJIOB
XapaKTepU3ylOTCs  3HAYUTEIbHBIMH, HEPETYJSIPHBIMU, CPAaBHUTEIBHO  OBICTPHIMU
u3MeHeHusiMu Bo BpeMeHu. B coorBerctBuu ¢ ['OCT 9.602-2005 (Coopyxkenus
noazeMuble. OO1Me TpeOOBaHUS K 3alIUTE OT KOPPO3UH), HATMYKE Oy JAIOIIUX TOKOB B
JAHHOM TIYHKTE€ WM3MEpPEHUs PEruCTpUPYIOT MpH HauOOoJbIIeM pa3Mmaxe KoseOaHun
Pa3HOCTH NOTEHIMAJIOB BO BpeMeHU cBbimie 40 MB.

Ha yudactke Nel B mone Omy’KIaromyx TOKOB U3MEpsSieMbIE pa3HOCTH MOTEHIIMAIOB
XapaKTepU3ylOTCs  3HAYUTEIbHBIMU, HEPETYJISIPHBIMU, CPABHUTEIBHO  OBICTPHIMU
u3MeHeHusiMu Bo BpeMeHd. Kak BuaHo no rpaduxam (Puc.27), usmepeHHble pa3HOCTH
MMOTEHIIMAJIOB YCTOMYMBBI, T.€. HE U3MEHSIOTCA IO BEIMYMHE, 3HAKy W He Bbime 40 MB.
3HauuUT, MO PE3yJbTaTaM IPOBEJICHHBIX HCCIECJOBAaHUN MOXKHO CHeJIaTh BbIBOA 00
OTCYTCTBHH B MpeJenax JaHHBIX y4aCTKOB OJTyKJAIOIIHUX TOKOB.

aUq, B
07
-10
_207
-30
40 — e BPEMA,
0 1 2 3 4 5 6 7 8 g MuH
AUy, B
120 —
100 —
80
60
40 - Bpems4,
0 1 2 3 4 5 6 7 8 9 MWH

Puc. 27. I'paduiku u3MeHEeHHs pa3HOCTH MOTEHIIMATIOB BO BPEMEHH Ha JIBYX B3aUMHO
nepreHauKyIsipabix yecraHoBkax (AU, u AU,) Ha yudactke 1.
Ha yuactke Ne2 B mose Ony>KIaroliMx TOKOB U3MEPEHHBIE PAa3HOCTU MOTEHIMAJIOB
TaK)Ke JIOCTaTOYHO YCTOMUYMBBI U3MEPEHHbBIE, OJJHAKO, KaK BUAHO 1o rpadukam (Puc.28) B
psne cioydaeB pa3Max KoJiebaHWl pa3HOCTM MOTeHuuanaoB Tmpesbimaer 40 MB.

102



CJ'ICI[OB&TGJ'H)HO, MOXHO CACJIaTb BbBIBOA O HAJWMYWKW B NAHHOM Y4YaCTKE 6J1y>1<):[a}omnx
TOKOB.

AUq, mB
120 —
100
80
60 —
40 — e+ DPCMA,
0 1 2 3 4 5 6 7 8 9 MWH
aUo, MB
Oi
-20
-40 —
_60i
280 Bpems,
0 1 2 3 4 5 6 7 8 9 MUH

Puc.28. I'paduku n3meHeHus: pa3HOCTH MOTEHIIMAJIOB BO BPEMEHH Ha JIBYX B3aWMHO
nepneHIuKyapHbix ycranoBkax (AU, u AU,) Ha yudactke 2.

PaboTa BBINOIHAETCS KOJUIEKTUBHO, OPUTaioil CTYJEHTOB.

I11. 2.1.5. OcHoBBI ceiicMopa3BeaKH

CeiicMOpa3BeIOYHbIE METOJIbl WCCJIEIOBAHMS 3€MHOM KOpBI, MOUCKA IMOJIE3HBIX
MCKOMAEMbIX, CTPOEHUSI IJIACTOB M CBOMCTB TOPHBIX MOPOJ OCHOBAaHbI HAa W3YUYEHHH
CKOPOCTH paclpoCTpaHEHUs YOPYrux KoyiebaHuii (BOJIH) B cpefie, CO3/IaBacMBbIX
WCKYCCTBEHHBIMU M €CTECTBEHHBIMU (3€MIICTPSICEHHUS) UCTOYHUKAMH BO30yxeHus. [lon
NEeWCTBUEM Harpy3ku Jro0oe (U3nYecKoe Teo M3MEHSET CBOI (opMy M pa3Mepsl, T.C.
neopmupyercs. Ilpu nedopmanum, 4acTUIBI Clararoiue Teo, NPUXOIAT B JIBIXKCHUE,
nepenaBas MPUIOKEHHYI0 HArpy3Ky OT OJHOM YacTULbI K APYrou. J[BH)KEHHE 4YaCTHIL
MOXET MPOUCXOIUTh KaK B HAMPABJICHUU JEHCTBUS Harpy3Ku — MpoJIojbHas iepopmarus,
TaK U MEePIEHIUKYJISIPHO K 3TOMY HamnpaBJeHUIO — nonepeunas aedopmarus. [IpogonbpHas
nedopManuisi Ha3bIBaeTCA Oegpopmayueii pacmsadxcenusa (corcamus), a TONepeyHas
nedopmaliisi Ha3bIBaeTCs degpopmanueni cosuza. Paznuuaror ynpyryio nedopmanuio u
mactudeckyro. Jledbopmarus Ha3zbIBaeTCs YNpyrow, €cilid OHA MCYe€3aeT MOCHE CHATHUS

Harpy3ku. HWmenHo ympyrue gedopmanmuu W u3y4daeT ceiicmopasBeaka. llpu
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BO3HMKHOBEHUHW YIPYTUX AepopManuii B TOPHBIX MOPOJAX BO3HUKAIOT MPOAOJILHBIE P 1
nornepeyHble S ynpyrue KoJjiebaHusi, pacrnpoCTpaHsoIMecss co CKOpocThlo Vp U Vs B
ropHbIX nopojax. [IpogonbHbIEe P BOJTHBI BOZHUKAIOT B JIIO00H cpejie: KUIKOU, TBEPJIOH,
razoo0pa3HoH, nonepevyHbie S BOJIHBI TOJIBKO B TBEPAOH cpesie. B ropHbIx mopoaax, Takum
00pa3oM, BOZHUKAIOT OJJHOBPEMEHHO MPOA0JbHbIE P 1 monepeunbie S BOJIHBI, CO3/1aI0IINE
CJIOKHBIE YIIPYTHE KOJICOAHUS CPEIbI.

VYupyrue nedopmanuu J11000M cpebl corjaacHo 3akoHa ['yka ONMUCHIBAIOTCS JABYMsI
IJIaBHBIMH YIIPYTHMH [IApaMeTpaMu: MOJyJIEM MpoaobHoi ynpyroctu fOura (E [H/M?]) u
kodhummenTom monepeunoro cxkatus Ilyaccona (ep=0-0,5). Ob6miee yuciao ympyrux
napameTpoB cpeibl (KOHCTaHT) paBHO 21 HO JOCTATOYHO OMPENEIUTh JBa U3 HUX U
IUIOTHOCTh (PU3UYECKOTO TeNa 6, YTOOBI PACCUUTATh BCE OCTAJIbHBIE YIIPYTUE MapaMeTphl.
Monyns FOnra u kosdduiuent Ilyaccona cBsizanbl ¢ IpYrUMU yIPYTUMHU HapamMeTpaMu
cpeasl popMynaMu TEOpUHU yIPYrocTu. BakHeilee u3 HUX sl CEHCMOpPa3BEIKHU:

- CKOpOCTh TMPOAOJBHBIX BOJH VP — yHOpyrux KoJieOaHUuil, BO3HUKAIOUIUX
BCJIEACTBUE Ae(POPMALIMH PACTSKEHUE — CIKATHUE B JIIOO0H cpefie

Vp=VE(1- 6/6(1+6m)(1-2611) m3mensiercs B mpeaenax 300-8600 m/c;

- CKOpPOCTh TOIEPEYHBIX BOJH VS — YIPyrux KoyieOaHUW, BO3HUKAIOIIUX
BCIIEACTBUE AeopMallnii CIBUTA B TBEPAOU Cpejie

Vs=VE/62(1+61) m3mensiercs B npenenax 200-4200 m/c;

- moaysib FOnra E — oTHOlIIEHHE HOPMAJIBHOTO HANPSIKEHUS K OTHOCUTEIBHOMY
YJIMHEHUI0, BBI3BAHHOMY 3TUM HANPsIKEHUEM B HAIIPABIICHUH €T0 JACHCTBUS

E= 6 VZs(3V?p — 4V?5)/2(V?*p — V?s) m3mensercs B npenenax (0,03-16)10'° u/m?;

- ko3pdumuent IlyaccoHa 6n — OTHOILIEHHE MOMEPEYHOIO CXATHs Tejla IpH
OJTHOOCHOM PAaCTSKEHHUH K MPOJAOJILHOMY YIJIMHEHUIO

6r=(V*p—2V?2s)/2(V*p—V?s) usmenserca B nmpepenax 0,18-0,50

- Moaynb caBura G — OTHOIIEHHE KacaTeIbHOTO HAMNpSOKEHUsS] K BEJIMYMHE YIUia
CIBUTA, XapaKTEPU3YIOIIee CIOCOOHOCTH TEJl COMPOTUBISATHCA U3MEHEHUIO (POPMBI

G= 6V?s= E/2(1+65) usmensercs B npeaenax (0,02-8)10'° u/m?

[IpononbHbie P BOJIHBI pacrpoCTpaHSAIOTCS OBICTpEe MOMEPEYHBIX S BOJIH, YTO
BBITEKAET U3 OTHOIICHUS CKOPOCTEN:

Vp/Vs =V2(1-6n)(1+26m)

Jlns  ceiicMOpa3BeIKM HMMEET 3HAYEHHWE BOJHOBOE COIMPOTHUBIEHUE Cpeabl(Uin
aKycThueckas KecTkocTb) A= 6V. Ha rpaHumax mnopoj ¢ pa3HOW aKyCTHYECKOM
JKECTKOCTBIO YIPYTru€ BOJHBI MEHSIOT CBOE HaIpaBJICHHE, BO3HUKAIOT SIBJICHUS
OTPXKEHUS U TIPEJIOMIICHUS BOJIH.

PacnpocTtpanenue ynpyrux BOJH B FOPHBIX MOPOJAx MOMUYMHSIETCS MPUHIUIIAM U
3aKOHaM T€OMETPUYECKON CEeHCMHKH, OOIIMM C T'E€OMETPUYECKOW ONTHUKOW. 3aKOHBI
pacrpocTpaHeHusi (GPOHTOB BOJIH B YIPYro# cpejie BBIBOASITCS M3 NMPUHUMNOB [ 'toreHca-
Openens u depma. OCHOBHBIM 3aKOHOM T'€OMETPUUYECKOM CEHCMHMKM SIBISIETCS 3aKOH
MIPEJIOMJICHUS-OTPAKEHUS, KOTOPBIN BKIIOUAET B C€0s BA OCHOBHBIX MOJIOKCHUS

1) maparouuii, OTpakKE€HHbIA U MPEJIOMIICHHBIA JIy4d JIEkKAT B OJHOM IIJIOCKOCTH,
COBIIJIAIOIIEN C HOPMAaJIbIO IOBEPXHOCTH pa3jielia Cpejl B TOUKE MaJICHUs JIyya;

2) yriael MajCHUS o, OTPAKECHHS Y W TPEIOMJICHHS [3 CBS3aHBI MEXKIY COOOM
COOTHOILICHUSIMU
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sin a/V; = sin y/V,=sin B/V,, T.e. sin a/V| = sin y/Vy,
< o =<7 (3aKOH OTpaKECHHUs);
sin o/V; = sin B/V,umu sin o/sin B = V/V; (3aK0H npeaoMIieHus).

VYrupyrue kosiebaHus paclpOCTPaHAIOTCS OT MCTOYHMKAa BO BCE CTOPOHBI B BUJEC
¢dbpoHTOB BOJIHBI U Jydeil. Ecinu celicMuueckuil jgyu momnajgaeT Ha TpaHUIly JBYX Cpel C
paznuyHbIMU (pusnyeckumu cBorcTBaMH (V#V,) OH OTpakaeTcs W MpeoMIIsIeTCs], MPU
TOM BO3HHUKAIOT pa3iu4Hble THUIBl CEHCMUYECKUX BOJIH (HpsMble, OTpa)KCHHBIE,
peJIOMJIEHHBIE U T.J.). OCHOBHBIE TUIIBI CEICMUYECKUX BOJIH MTOKa3aHbl Ha Puc. 29.

Puc.29. OcHOBHBIE TUIIBI CEHCMUYECKHUX BOJIH.
Bonnsl: 1 — npsimast; 2 — oTpakeHHasi; 3 — npesioMieHHas (mpoxoasias); 4 — CKOJIb3sIast
(rpaHuy4Hasi); S5 —roJjoBHas, HUCIOJb3yeMass B METOAMKE TMPEIOMIIEHHBIX BOJIH; 6 -
pedparupoBaHHast

Pacnipoctpanenue ynpyriux BoJIH OOBIYHO HAOJIOAAIOT Ha 3eMHOM MOBEPXHOCTH BJIOJTh
npoduieit. C 3ToH 11eJIbI0 Ha MUKETax MPOoGUIIs pacCTaBISIOT CIEIUAIbHBIC TPHOOPHI —
CEMCMOIIPUEMHUKH, TIO3BOJISIOIINE (PUKCUPOBATH KOJIEOAHUS TIOUBHI 10T HUMHU.
CeiicMOTIPMEMHUKH YIIAaBIUBAIOT KOJICOAHMsI, BRI3BAHHBIC OTHON MJIM HECKOJIBKIMH,
CIIETYIOIIMH JIPYT 3a APYTOM BOJHAMM, U TIO3BOJISIOT MPOU3BECTH 3aIMCH ITHUX KOJICOaHHUH.
3anvicu kosebaHuii OT OTHOTO UCTOYHHKA BO30YKIICHHS CBOJIIT B CEliCMOTpaMMy, TIpHMED
KOTOpOM nokasad Ha Puc.30.
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Puc.30. CeiicMorpamMma ¢ 3anMChiO OTPaKEHHBIX BOJIH:
OM - ormerka MoMmeHTa B3pbiBa; IIM — mnompaBka Ha MoMeHT B3pbiBa; OB —

KOPPCIUPYCMBIC OTPAKCHHBIC BOJIHBI

ITo dbopme 3anucu Ha celicMorpaMMe BBIACIAIOT KoJieOaHuUsl, 00yCIIOBJICHHBIE OJTHOM
BOJIHOM, W ONPEAENSAIOT BPEMS NPUXOJA K KAKIOMY CEMCMONPUEMHHUKY. 3aT€EM CTPOST
rpauK 3aBUCMMOCTH BPEMEHU MPHUXOJA BOJHBI t OT PACCTOSIHUS CEHCMONPUEMHHUKOB 10
NYHKTa BO30Y>KIEHHs YIIPYroil BOJIHBI X, Takoi rpauk HazpiBaeTcs rogorpadom. s
NOCTpOEHUs1 rojaorpada B TOPU3OHTAIBHOM OCH OTKJIAJBIBAIOT PACCTOSTHUE X, a 10
BEPTUKAIBHOM OCHM — BpEMSI MPUXOAA BOJHBI t K KaXKIOMY CEHMCMONPHUEMHHKY. Uepes
MOJIYyYCHHYIO CHUCTEMY TOYEK MHPOBOJAT JOMaHYl JHHHIO. OOHMil BHUJI MOIYYEHHOIO
rojorpada OyaeT 3aBUCETh OT THUIA BOJIH U CTpoeHus cpeasl. [Ipumep rogorpada npsmon
U TPEJIOMJIEHHON BOJIHBI JUIsl ABYXCJIOWHOW Cpelpl M METOJbl €ro HMHTEpPIpETALMU U
nepecyera B CeMCMOTeoIoTHIecKrid pa3pe3 nokasansl Ha Puc.31.

OCHOBHBIMM METOJAMHU CEMCMOPAa3BEAKHU SIBISIOTCA METOJ MpeoMieHHbIX BoiH MIIB u
METOJI OTpakeHHbIX BOJIH MOB, KOTOpBIE OCHOBAaHBI HA PETMCTPALIMA COOTBETCTBYIOIIMX
YOPYTUX BOJIH.
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Puc.31. Untepnperanus rogorpada nepBbix BCTYIUICHUA BOJTHBI P 11151
JIBYXCIIOWHOW CpEbI.

Ha Bpeske rpaduku 3Hagenuit 2 cos i 0.5 V v,-v, B hyskmmm ot Vi/V,
VotV

Meton mnpenomieHHblXx BoiaH MIIB ocHOBaH Ha perucrpauuu IPOAOJIBHBIX U
NOTIEPEYHbIX BOJH, (OPMHUPYIOIIMXCA B pa3pe3ax, I/e HaONIoJaeTcs yBEJIUYEHHUE
ckopocted ¢ rayouHoil (Vi<V,...<V,). bnaronpustHeiM g1 npumeHeHuss MIIB
SBJIAIOTCS ~ TOPU3OHTAJIBHO  CIIOMCTBIE  CpEIbl,  XapakTepHU3yrouluecs  OOJbLION
muddepeHurane no cKOpocTaM. ITOT METOJ SABJISETCS OCHOBHBIM IPH MH)KEHEPHBIX
U3bICKAHUSX, MPU ONPEIEICHUN TJIyOMHBI 3aJleraHusl MOA3EMHBIX BOJ U MPU WM3YYEHUU
YIPYTUX CBOWCTB I'PYHTOB.

Meron ortpaxkenHsix BonH MOB oOcHOBaH Ha perucTpanuvu yHOpyrux BOJIH,
OTPAKEHHBIX OT JOCTATOYHO NPOTSHKEHHBIX TPaHULl C Pa3jIMyHOM aKyCTHUYECKOMU
KECTKOCThIO. DTUM TpaHHIIaM OOBIYHO COOTBETCTBYIO JIMTOJOTUYECKUE U TEKTOHUYECKUE
MOBEPXHOCTH pa3liesioB Treojiormueckux cpen. Ilpu usmepenusix no merony MOB
U3Yy4aroTcsd KHHEMAaTHYeCKHE (BpeMEHa IpUX0Jla, CKOPOCTH pacnpoCTpaHEHus) U
JUHAMUYECKHUE (aMIUTUTYIbl, YacCTOTbI) XapaKTEPUCTUKH OTpPaXEHHBIX BOJH. [loseBble
UCCJICIOBAHMSI BBIMIOJHAIOTCS MO MPOTSHKEHHBIM MPO(UIISIM C CHCTEMOM MHOTOKPAaTHBIX
nepekpbiTuii. O0padoTka naHHsIX MOB BBINOTHSAECTCS HA KOMIIBIOTEpaX IO CISIUATLHON
nporpaMme, OKOHYATENbHBIM  pe3ylbTar o0pabOTKM  MpENCTaBiseTcs B BHIE
CEMCMOreoIOTnYECKUX pa3pe3oB 2D WM npoCTpaHCTBEHHBIX KapTUH 3D pacnonoxeHus
OTpaXaroLMX ITOBEPXHOCTEM.
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3aoanue 3. [locmpoenue u unmepnpemayuu 20002paga 3-x c10iUHou cpeowvl.

Wcnonw3yst npumep nokazanHblii Ha Puc.31 U naHHble npuBeIeHHbIE B Tabauie 6
noctpoiire roxorpad t=f (1), BeyenuTe Mo romorpady CiIOM C Pa3HOM CKOPOCTHIO
NPOXOXKJIEHUS] TPOJOJILHBIX BOJIH, paccuuTaiite IIIyOMHY 3aJleraHvsi TPaHUl] MEXITY
BBIJICJICHHBIMU CJIOSIMU U TIOCTPONTE CEICMOTe0IOrnYecKHil pa3pes.

Tabauma 6
Bpems t, Mc, npoxoXaeHna Npoao/ibHbIX P-BoNH Npu 6a3se nameperuit |, m
BapuaHThbl

0 (25|65 |75| 10 |125| 15 (175| 20 | 25 | 30 | 35 | 40 | 50 | 60
1 0 6 |12 |18 | 25 | 32 | 38| 44 | 50 | 54 | 58| 62 | 65|69 |73
2 O |10 |20 |30 |40 | 47 | 53| 60 | 66 | 79 | 90 | 93 | 96 | 101 | 107
3 0 13 |26 |38 |50 |63 75 |82 |83 |100| 112|126 129|137 | 145
4 0 17 |31 |51 |66 |73 80 |87 |94 |108|121|135| 138|144 | 150
5 0 11 |22 |33 |44 |55 60 | 65 70 |75 |80 |85 |90 |95 | 100
6 0 8 16 |24 |32 |38 |44 |50 |56 |62 |67 |72 |77 |82 |87
7 0 18 |36 |54 |72 |82 92 | 102 |109 | 116|123 | 127|134 | 141 | 148
8 0 16 |32 |48 |64 |80 |91 |102 |113| 120|127 | 134|141 | 148|155
9 0 5 10 |15 |20 |25 28 |31 34 |37 |40 |42 |44 |46 |48
10 0 9 18 |27 |36 |45 50 |55 60 |65 |70 |73 |76 |79 |81
11 0 12 |24 |36 |48 |60 |68 |76 |84 |92 |100 | 104|108 | 112|120
12 0 25 |50 |75 |100 | 125 | 135|145 | 155|165 | 175|180 | 185|190 | 195
13 0 33 |66 |99 |132|165 | 180|195 | 210|225 | 240|250 | 260 | 270 | 280
14 0 20 |40 |60 |80 |100 | 110|120 |130| 140|150 | 155|160 | 165|170
15 0 7 14 |21 |28 |35 |40 |45 50 |55 |60 |63 |66 |69 |72
16 0 15 |30 (45 |60 |75 83 |91 |99 |107|115|119| 123|127 | 131
17 0 26 |52 |78 | 104|130 | 144|158 | 172|186 | 200 | 205 | 210 | 215 | 220
18 0 19 |38 |57 |76 |95 105 | 115 | 125|135 | 145 | 151 | 157 | 163 | 169
19 0 28 |56 |84 |112 140 | 151|162 | 173|184 | 195|201 | 207|213 | 219
20 0 32 |64 |96 | 128 | 160 | 180 | 200 | 220 | 240 | 260 | 271 | 282 | 293 | 304
21 0 4 8 12 |16 |20 |23 |26 |29 |32 |35 |37 |39 |41 |43
22 0 31 |62 |93 |124 | 155 | 175|195 | 215|235 | 255|263 |271|279 | 287
23 0 14 |28 (42 |56 |70 |78 |8 |94 |102|110| 115|120 125|130
24 0 21 |42 |63 |84 |105 | 118|131 | 144|157 |170| 176|182 | 188 | 194
25 0 29 |58 |87 |116 | 145 | 160|175 | 190 | 205 | 220 | 228 | 236 | 244 | 252
26 0 22 |44 |66 |88 | 110 | 220|230 | 240|250 | 260|266 | 272|278 | 284
27 0 30 |60 |90 |110|140 |152|164 | 176|188 | 200 | 205 | 210 | 215 | 220
28 0 23 |46 |69 |92 |115 |124|133 | 142|151 |160| 164 | 168|172 | 176
29 0 27 |54 |81 |108 | 135 | 151|167 | 183|199 | 215|224 |233|242 | 251
30 0 24 |48 |72 |96 |120 | 134|148 | 162 | 176|190 | 198 | 206 | 214 | 222

IIpumeuanue: BpeMs B Tabnune Muumucekyaaax 1 mc=1-107 ¢
Pabota BhINOTHSAETCS MHANBUYATBHO, KAXIbIM CTYICHTOM.
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3aoanue 4. Onpedenenue OnUHbBL C6AI C UCHOTB30BAHUEM CEUCMOAKYCIMUUECKO20
mecmepa ceaiui PET.

Jlns mpoBeieHHsT 3TOM MPAaKTUYECKOM paboThl BhIOMpaeTcsl cBailHbIN (GyHIaMEHT
(cBast) 1I0O0Or0 COOpPYKEHUSI, PACIOJIOKEHHOTO BOJIU3M WM HA TEPPUTOPUHM KOMILIEKCA
snanuit MI'CY.

Ucnonb3yss mopratuBHbI Tectep cBait PET, omucanme u mpueMbl paboThl C
KOTOPBIM JIETaIbHO OMKMCAHBI HIKE YUeOHas rpyIa CTyIACHTOB pa3/ielieHHas Ha Opurabl
10JT PYKOBOJICTBOM TIPEIO/IaBaTessl ONpeaessieT KauecTBO OeTOHa U JUIMHY 00CieayeMoit
CBaM.

Axkycrudeckuii Tecrep PET uzmepsier niiuny
U MPOBepsieT CIVIONIHOCTH CBAIA.

PET ucnons3yer sxo-meton (PEM) nns
ObICTpPOro KOHTpOJIsI KauecTBa cBail. Ha cBaro
nepesaeTcsi cepus yJapHbIX UMITYJIBCOB C
MOMOIIBIO CIIEITUATBHOTO JIETKOTO

MoioTka. OTpakeHHbIE BOJTHBI YIABIMBAIOTCS
YIBTPa3BYKOBBIM JAaTYUKOM, OLIU(DPOBBIBAIOTCS
U aHAJIM3UPYIOTCS aKCcelepoMeTpoM pudopa.
[Tocne noNONMHUTENBHONW aBTOMATUYECKON
00pabOTKH CUTHAJIOB BBIBOAUTCS MH(MOpMAIUs
0 JIJTMHE U CIUIOLIHOCTH TEJa CBau.

[Tocne BBOa UCXOHBIX IaHHBIX, BO BpeMs
MIPOBEICHUS KOHTPOJIS TIOJIb30BATENb YKE
BUJUT (PaKTUUECKHE KOOPIUHATHI 1€(PEKTOB U
JUTMHBI CBall B METPUUECKOM CHCTEME
KOOpAUHAT!

PET noaHoCTBIO COOTBETCTBYET
Me:kayHapoaHomy cranaapty ASTM DS5882.
[To BEIOOPY MOJIB30BATENST BOSMOKHEI JIBE
moudukanuu npudopa: USB-PET u
Bluetooth-PET. USB 0OoJibliie HOAXOINAT IS
HOYTOYKOB U nopTatuBHbIX [1K.

Bluetooth monens ciocoOHa paborathb

¢ kxapmanubivu [IK. TTo3BonsieT mpoBoIuTH
KOHTPOJIb MPH JIFOOBIX TTOTOIHBIX YCIIOBUSX, HA
ynanenuu 10 100m ot cBau.

Kommiexrarus mpuOOpOB COCTOUT U3 IBYX
TUTIOB MporpamMmHoro obecriedenus: 11s [1IK u
s KIIK.

O06e Bepcuu BKITIOYCHBI B 0a30BBIN KOMIUIEKT
MOCTaBKH, YTO 00ECTIEYNBAET MOJHYIO
COBMECTUMOCTbH CUCTEMBI.
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I11. 2.1.6. OcHoBBI pafoMeTpUHU

Pannomerpuueckne METOABI  M3Yy4alOT €CTECTBEHHYHD M HCKYCCTBEHHYIO
PaaMOaKTUBHOCTh TOPHBIX IIOPOJ, CTPOUTEIBHBIX MAaTEPUATIOB M KOHCTpyKUMil. B
WHKEHEPHOW TeoJIOTMM HamboJee HMIMPOKO MCMOJb3yloTcsa: ramma-ramma meron (I'TM)
JUISL OTIpeJie/ieHe TJIOTHOCTH TOPHBIX MOPOoA; HeHTpoH-HehTpoHHbIM Meton (HHM) nms
ONPENCIICHUSI BJIAXKHOCTH TOPHBIX IOPOJ W METOJ HU3MEPEHUS ECTECTBEHHOM
PaJMOAaKTUBHOCTH JIJIs1 ONPEIEIEHUsI a0COTOTHOIO BO3pacTa FOPHBIX MOPOA, ONIPENEICHUS
TJIMHACTOCTA B MACCHUBE TOPHBIX MOPOJ M PEUICHHS PAA IKOJOTMYECKUX 3adad Ipu
VHXEHEPHO-T€OJIOTUYECKUX U3BICKAHUSIX B CTPOUTEIIbCTBE.

CnocoOHOCTh aTOMHBIX SIEP HEKOTOPBIX 3JIEMEHTOB CaMOIIPOU3BOJIBHO UCITYCKATh
ramma, 0erta U ajib(pa YaCTULBI HAa3bIBAETCS €CTECTBEHHOW PaJlMOaKTHBHOCTHIO. K Takum
BemecTBaM oTHocaTcst ypad Uogy, Topuil Thoy u paamit Rags. Ilepeuncnennbie BemiecTBa
NPy 3TOM CaMH IPEBPAIIAIOTCA B APYrue, HalpuMep, KOHEYHBIM MPOAYKTOM pacmaia
ypaHa SIBJIIETCSI CBUHEL.

[IpeBpanieHre paguoaKTUBHBIX BEILIECTB, POUCXOJIUT MO ONPEACICHHOMY 3aKOHY.
Ecau mpuHATH 4YHCIIO siiEp PaJAMOAKTUBHOTO BEIIECTBA B KaKOM-TO IMEPBOHAYAIBHBIN
MOMEHT BpeMeHHU 3a Ny, TO ocTaBuieecst Yucio saaep N B MOMEHT BPEMEHU t OIIpeensieTcs
3aBUCUMOCTBIO:

N= NO GMZN() 2-t/T,

371eCh A — MOCTOSIHHAS pacnaja MoKa3blBarouasi BEPOATHOCTh paciiajia OJJHOrO sjipa
3a OHY CEKyHIy; T — mepuoa nmosypacraja, T.€. BpeMs B TEUEHUE KOTOPOTO paciaiacTcs
B CpeIHEM IIOJIOBUHA sA/Iep BelecTBa. M3 aToro cienyer, 4ro:

A=1/1=0,693/T,

I71€ T — IPOJOJKUTENBHOCTD KU3HU SApa 0OpaTHO MPOMOPLHOHATIBHAS TOCTOSIHHOM
pacmana.

PannoakTuBHBIE TIpEBpalleHUsT HE 3aBUCIT OT BHEIIHUX YCIOBHWM: TeMIEpaTyphl,
JABJICHH S, XUMUYECKUX CBS3EH U JIp., T.€. OHU HE MOTYT OKa3aTh BJIHMSHUE HA MOCTOSHHYIO
pacnaga A. Takum oOpa3om BelnMUMHA A MOKET OBITh MEPOIl BPEMEHH >KU3HH BEIIECTB, B
KOTOPBIX COAEPKATCS MPUPOIHBIE NN UCKYCCTBEHHBIE PAMOAKTUBHBIEC JIEMEHTHI.

B Hacrosmee Bpems, KpoMe€ ypaHa, TOpPHUS WU pajusi M3BECTHO OKOJIO THICAYU
BEI[ECTB, OO0JIAJIAIOIMIUX HCKYCCTBEHHOW pPaJMOAaKTUBHOCTHIO, KOTOpPHIE HA3BIBAIOTCS
n3otonaMu. KoOJIMYECTBEHHO paJMOAKTHBHOCTh KOHKPETHOI'O BEIIECTBA ONPEHEIAETCS
YUCJIOM paclajoB 3a €AUHUIy BpeMeHu (A) — 3Ta BelIMUYMHA Ha3bIBAaeTCsl OEKKepesiem
(bx). OnHako Mpu WM3YYEHUHM PAJTMOAKTUBHOCTH TOPHBIX MOPOJ HMCIOJIB3YIOT YAEIbHYIO
PaAMOAKTUBHOCTh — 3TO PaJUOAKTUBHOCTh, OTHECEHHAs K €IMHMIIE MacChl, 00beMa WU
wiomanu: Bx/kr, bx/m?, Bx/M?.

B pagmomerpun MmHMPOKO HMCHOIB3YIOT BEJIMYMHY PABHYK) SHEPTUM H3ITy4YECHUS,
MOTJIONIEHHOM €IWHULEN Macchl JaHHOro BeniecTBa. OHa HA3bIBAETCS MOTJIOIIEHHOM
110301 u3nmydenus (no3ou oomydenusi). B cucteme CU 310 BenmunHa n3MepsieTcs B TPesix;
1 I'p paBeH Takoil 103€ W3Iy4YEHHUs, MIPU KOTOPOW BEIIECTBO Maccoi | Kr moriomiaer
DHEPIUIO MOHU3UPYIOLIETO W3JIyYCHUS MOIIHOCTBIO B 1 Jx;
1 Tp=1 JIx/xr=1073pr/kr=10*pax (UCIIOJB3yIOT Ha IPAKTHKE).
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OOBIYHO WCTMOJIB3YIOT BEIWYUHY 03Bl M3IYYCHUS B €AUMHHUILY BPEMEHHU, KOTOpas
Ha3bIBAETCS MOIIHOCTHIO MOTJIONIEHHOM 103bl. Enunuiieit eé usmepenus ssisercs [p/c.

NHTEHCUBHOCTh TaMMa-M3Jy4YEHHsS] TPUHITO XapaKTepU30BaTh SKCIIO3ULIUOHHON
7103011 (DOTOHHOTO W3NMYUYEHHUs], 32 BEJIMUYMHY KOTOPOrO MPHUHSITH KYJIOH Ha KHJIOTPAMM.
1 Ki/kr — 310 Takas 1103a, mpu KOTOPOH CyMma 3apsiloB BCEX CO3JaHHBIX MOHOB OJTHOTO
3Haka B | kr Bo3nyxa paBHa 1 Ki. Ha npakTuke MCoOnp3yrOT €QUHUIY SKCIO3ULMOHHOU
JI03bI U3IIYYEHUSI PEHTIEH:

1 P=2,58-10* Kn/kr.

MOMIHOCTh 3KCIMO3UIIMOHHOMN 10361 (POTOHHOTO HM3IYYEHHUS — 3TO J03a CHOCOOHas
coznath 3apsia B 1 Kim B 1 kr Bo3gyxa 3a 1 c. Ona usmepsercs B ammepax (A) Ha
kmtorpamm Kir/(kr-c)=A/kr, 1MxP=0,07 MxA/Kr.

Onpeoenenue 803pacma 2OpHbIX NOPOO.

[Tockonbky mnepuoa mnodypacnaga T, BemecTB 00JIaalOlIMX E€CTECTBEHHOM U
UCKYCCTBEHHOM  PaJIMOAKTHUBHOCTHIO  (M30TOIOB)  BEJIMYMHA  MOCTOSIHHAs.  JTO
00CTOSITEILCTBO TMO3BOJISIET MCMOJIB30BATh PATUOMETPUUECKUM METOJ JJI OIpeeIICHUS
abCOJIIOTHOTO BO3pacTa TOPHBIX TMOPOJ U APYIHMX BEHIECTB. DTOT METOJI OCHOBAH Ha
U3Y4YCHUU CTEIICHU Pa3jioKeHus (pacmnajaa) paauoaKTUBHBIX 3JIEMEHTOB, KOTOPhIE OOBIYHO
NPUCYTCTBYIOT BO BCEX TOpHBIX Mopoaax. Hampumep, s wu3ydeHHs Bo3pacTa
MarmMaTUYeCKUX IOPOJ, HCIIOJb3YETCS CBUHIOBBIA MeTOA. M3BECTHO, YTO KOHEYHBIM
MPOAYKTOM pacliajia ypaHa sBJsieTcs CBHHeEN. Berumcieno, uro B rog u3 100 r ypana
noiyyaercst 1/79000000 r cBuHIIa, ciieAoBaTEIbHO YTO JiJisi oOpa3oBaHus | I CcBUHIA U3
100 r ypana tpebyetcst 79 mun.Jjiet. A. X0oJIMC NPEeasioNMI CICAYIONYI0 TPUOIMKEHHYIO
dbopmyiy 11l onpeieNIeHHs] BO3pacTa MarMaTU4eCKUX Mopo/1

t=7,22-10°Pb/U+0,58Pb, e,

rae U u Pb HaliieHHbIe B MOPOJI€ BECOBBIE KOJUYECTBA 3TUX JIEMEHTOB.

Onpedenenue n10mMHOCMU 20PHLIX NOPOO.

JIns ompenesieHusl MIIOTHOCTU TOPHBIX MOPOJ HUCHOJIB3YETCS raMma-ramMma METO/T
['TM, xoTOpbIii OCHOBaH Ha PACCESIHUU M OCJIA0JICHHH TaMMa-U3JIy4yeHHs Ha DJIEKTPOHaX
aTOMOB BEILIECTBA, IPOHU3BIBAEMOT0 IraMMa-u3IydyeHrueM. VICTOUHMKOM raMMa KBaHTOB B
TOM METOoJie OOBIUHO siBisgeTCs Iie3uii-137. Mcnonb3ytoTes aBa crioco0a ompeaeneHus
IUIOTHOCTH: MIPOCBEUYMBAHUS (METO OCIA0JICHHS IEPBUYHOTO TaMMa-U3ITyuYeHUsI) U METO]T
paccerBaHMs MIEPBUYHOTO M3JIy4YeHHUs. B 000uX ciydasx u3MepsieTcsi IIIOTHOCTh MOTOKa,
WM WHTEHCHUBHOCTDH (MPOIICAIINX WM PACCESHHBIX) Yepe3 BEHIECTBO raMMa KBAaHTOB.
[1mOTHOCTH OMpEAENAETCS MEPECYETOM MO IPATYUPOBOYHON 3aBUCUMOCTH B COOTBETCTBUU
¢ I'OCT 23061.

Onpeodenenue 81axCHOCMU 20PHBIX NOPOO.

JIns onpeneneHus BIAXXHOCTH TOPHBIX IIOPOJ UCIOJIB3YETCSI HEUTPOH-HEUTPOHHBIN
meron HHM, kortopswiii ocHOBaH Ha 3(ddexre 3amemsieHus OBICTPHIX HEUTPOHOB Ha
aToOMax BOJOPOJIa M 3aKJIKOYAETCS B PETUCTPALIMM MOTOKA 3aMEJJICHHBIX HAATEIIOBBIX U
TEIJIOBBIX HEUTPOHOB. B 1MaHHOM METOJe WCMOIB3YIOTCS TUTYTOHHUEBO-OCPHIIITUEBbII
HCTOYHUK OBICTPHIX HEHTPOHOB U TEIIUEBBINA UIW CIIUHTUJUISIIMOHHBIN CUETUYMK B KaUYECTBE
JETEKTOpa MEMJIEHHBIX HEUTPOHOB. Meroawka W TpeOOBaHUS K COOJIOCHUIO MeEp
0e3omacHOCTH TIpHU paboTe u rpaayupoBku mpubdbopos pernamerntupytores ['OCT 2306.
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Onpeodenenue 2nuHUCMOCMU OUCNEPCHBIX 20PHBIX NOPOO.

Jlnis onpeneneHns TIIMHUCTOCTH JAUCIIEPCHBIX TOPHBIX MOPOJ MCIOIB3YETCS METO
U3MEpPEHUsI €CTECTBEHHOM paJuOaKTUBHOCTU. ODTOT METOJ OCHOBaH Ha 3aBUCUMOCTHU
€CTECTBEHHOTO TraMMa-M3JIy4eHHs OT COJEp)KaHWs TIUHUCTOH (pakmuu B  TOPHBIX
noponax. Jlms pacdera comepkaHWS TAMHUCTOH  (pakiuu b UCTHOIB3YIOTCS
KOPPEJSIIIMOHHBIE  CBS3M WHTECHCHBHOCTH €CTECTBEHHOTO Tramma-u3iaydeHuss P ¢
BEJIMYMHON TTIMHUCTOCTH b. EcTecTBeHHAs paliOaKTUBHOCTh U3MEPSIETCS B COOTBETCTBUU
¢ 'OCT 25260.

3aoanue 5. Boiagnenue u oyeHka ORACHOCHMU PAOUAUUOHHO20 3AZPA3ZHEHUA
2PYHIMO08 8 npeodenax cmpoumeabHoll niouaoKu.

Pamnomerpruueckne wuccnenoBaHus IUIOMIAAKH IPOEKTUPYEMOIO CTPOUTEIBCTBA
BBIIIOJIHEHB! JUIA BBIABICHHMS M OLIEHKM ONACHOCTH HCTOYHHMKOB PaJHALMOHHOIO
3arpsA3HEHMs, Ul PELICHHs] BOIPOCAa O BO3MOKHOCTHU IIEPEMEILECHMS U HUCIIOIb30BAHUSA
I'PyHTa, BBIHUIMAEMOT'O IIPU CTPOUTEIIBCTBE COOPYKEHUN U MH)KEHEPHBIX KOMMYHHUKALUH.

Memoouka nposedernus usmeperuii u omoopa npoo.

N3MepeHnss BHEIIHETO raMMa-u3JIy4eHUs I[POBOIATCS METOIOM IEIIEXOJHON
raMMa-Cb€MKH MO0 Z-00pa3HbIM MEIIEXOJHbIM MapUIpyTaM Ha PACCTOSHUM 2 M MEXIY
HUMH  jo3uMeTrpom-paguomerpoM  JICK-96, KOTOpBIi HUCHOJB3yeTCS B  PEXUME
IPOCIYIIMBAHUS 3BYKOBOTO CHUTHaja Uil OOHApYKEHHsSI 30H C MOBBIILICHHBIM TraMMa-
dbonoM. M3mepenue MourHocTy PekTruBHON 0361 MO/ BHEIIHETO0 raMMa-u3mydeHus
IIPOBOAUTCS T03UMETPOM ramma-u3inydeHus [IKI'-02Y B KOHTPOJIBHBIX TOYKAaX Ha BBICOTE
0,1 M ot moBepxHocTH 3eMiu 1o cetu 10x10 mMeTpoB B ipeaenax n3ydyaemMoun TEppUTOPUH.

N3mepennst ynenbHOM aKTUBHOCTH PAIMOHYKIIHIOB TOBEPXHOCTHOTO CJIOS MIOYBHI B
npenesax CTPOUTEIbHOM IUIOIIAAKKA MPOBEAEHbl NyTeM oTOopa npo0d TpyHTa H3
3aKomnyuiek riayouHoi 0,2 M KOHTPOJIbHBIX TOUKAX, PACIOJIOKEHHBIX 110 yIJIaM U B IIEHTpe
wiomaaky. Jis nu3amMepenus ynenbHol akTuBHOCTH ecTecTBeHHBIX (EPH) n TexHOreHHBIX
(TPH) pamuonyknumoB B Tmpo0ax TpyHTa MCIHOJB30BaH JABYXKaHAJIbHBIA TraMMa-
criekrpomeTp « MYJIBTUPA][-rammay kotopbiM pacrionaraet MI'CVY.

M3mepeHnss IJIOTHOCTM IOTOKAa paJOHA IMPOU3BOJAUTCA B  KOHTPOJIBHBIX
pacnoyioc)keHHbIX 1o cetd 10x10 MeTpoB B mpeaenax TEPPUTOPUH IPOEKTUPYEMOMH
3acTpoUKu. M3mMepeHus MpoBOAATCS METOIOM DKCIIOHUPOBAHUS HAKOMUTEIBHBIX KaMep ¢
copbenTom paznoHa (aktuBupoBaHHbIM yriaem Mapku CKT-3C mo TV 6-16-1158-67) c
MOCJIEAYIONIUM OINpPENeICHUEM BEIMYMHBI MOTOKA pPajOHa HAa MHOTO(YHKIMOHAIBHOM
m3MepurenibHoM  Komiuiekce  «KAMEPA-0O1», koropeim  pacnionaraer  MI'CY.
N3mepurenpHbii kKoMiuieke «KAMEPA-0O1» no BenmnurnHEe aKTUBHOCTH raMMa-U3JIy4eHUs
JIOYEPHUX MPOIYKTOB PaZOHA, MOIJIOLIEHHOTO COPOCHTOM 3a BpeMs 3KCIOHUpoBaHUs (4
yaca) OmnpeAe/sieT BEJIWYMHY II0TOKAa pajgoHa. B KaxIoW KOHTPOJIBHON TOYKE
YCTaHABJIMBAETCA 110 OAHOU KaMepe.

Touku usmepenus MDJI, u3MepeHus MIOTHOCTH ITOTOKA paJioHa M MecTa oTOopa
npod [ OmpeaeneHUs] YIENbHOW aKTUBHOCTH €CTECTBEHHBIX UM TEXHOTEHHBIX
PaAMOHYKIUIOB METOJOM raMMa-CIEKTPOMETPUUYECKOTO aHajau3a NPHUBOIATCS Ha KapTe-
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cxeme (hakTrueckoro martepuana Puc.32, a momydeHHbIE pe3yabTaThl U3MEPEHUH B HIKE
IPUBEJICHHBIX MPOTOKOIAX.

Cxema pacrnonoXeHus Tovek usmepenus M3/, NP
» oTGopa npob rpysra
{no agpecy: r. Mocksa. 1-if Kpackosckuii npoesn, Bi. 386)
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VcnoBHble 0003HaYEHHA:
+ - Touka mamepenus MO]], e€ nomep
O - Touka o1Gopa npoObl rpyHTa Ha paaHoONOrH4ecKuit ananus, e€ Homep
O - Touka H3MepeHus WI0THOCTH noToka paaoxa (T1TTP) u3 rpyura, €e Homep
A - Touka orGopa npobsl rpyHTa HAa TOKCHKO-XHMHYECKHE
u GHoNOrHyeckue uccaeloBanus, ée HOMEP

Puc.32. Cxema pacrnonoxenusi Touek uzmepenuss MOJI, IIIIP u otbopa mnpobd
TPYHTOB

Bv1600b1 no pesynsmamam paouayuorHuix uccieo008aHull.
1. MomHocTh 3¢ddexTuBHON 10361 MO/ BHEIIHEr0 raMMa-u3ydeHHs] Ha y4acTKe
CTPOUTENIbCTBA HE IMpPEBBIIIACT JOMyCTUMbIX ypoBHEH (0,3MK3B/4) yCTaHOBJIEHHBIX
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OCHOBHBIMH CAHHUTAapPHBIMU TMpPABUJIAMU OOECTEUEHUs] PpagUalMOHHON Oe30MacHOCTH
OCIIOPB-99/2010 (11.5.1.6).

2. 3HayeHuss 5(Q(EKTUBHOM YAEIbHOM aKTUBHOCTH A,pp ECTECTBEHHBIX U
TEXHOTEHHBIX PAJHOHYKIUIOB B TOBEPXHOCTHBIX MpoOax TpyHTA Ha YYacTKe
CTPOUTENHCTBA HE MPEBBIMIAIOT AOMYCTUMBIX ypoBHeH (370 Bk/Kr) ycTaHOBIEHHBIX
Hopmamu pamuanmonnorr 6esomnacHoct HPB-99/2009 (1.5.3.4). Jlns ecTeCTBEHHBIX
paaMoOHYKIHIOB A,pg cocTaBisieT oT 69 no 104 bx/kr (B cpemnem 85 bBx/kr), a mns
TEXHOTEHHBIX 110 m3otoIy ne3ust Cs-137 m3mensiercs ot 0,0 no 1,6 br/kxr (B cpeanem 0,3
bx/kr). Ilpyrux TeXHOTEHHBIX PAAHOHYKIHIOB HE OOHAPYKEHO.

3. Tlo 3HaYeHHSAM pPATUAIMOHHO-OMACHBIX (PAKTOPOB TPYHT MOKET BBIBOZUTCSA H
UCTIOJIb30BaThCS 0€3 OrpaHUYCHU.

4. IInotHocte motoka pagoHa I[IIIP Ha oOciegOBaHHOM Yy4YacTKe HE IPEBBIIIAET
pomycrumoro yposus (80 mBr/m*c) ycranosiennoro OCITOPB-99/2010 (1.5.1.6) mis
YYaCTKOB CTPOMUTEIbCTBA 3/aHUM U COOPY)KEHHUH JKUJIHUIIHOTO U OOIIECTBEHHOTO
Ha3HA4YeHMs. YCTAHOBIIEHO, YTO IIpelebHbIE CpeIHUE apu(PMETUYECKUE 3HAYCHUS
IUIOTHOCTU TOTOKA pajoHa HE MNPEBBINAT 25MBK/M’C, MOTOMY MEPONPHATHS IO
IPOTUBOPAIOHOBOM 3alllUTe 3aHUs HE TPEOYIOTCSI.

PabGota BBINOJHSETCS KOJUIEKTMBHO, OJHOW Yy4YyeOHOM TpYIIONl CTYAEHTOB,
pa3JeseHHON Ha Tpu OpUrajbl B COOTBETCTBUU C BUJIAMU PAJAUOMETPUUYECKUX U3MEPEHU.
PaGora ¢ paguanMoHHOW anmapaTypoil  OCYHIECTBISETCA IO  PYKOBOJICTBOM
npenoaasarensa. OnpeneneHus 3pPEKTUBHON yAEIbHON aKTUBHOCTH A,pg €CTECTBEHHBIX
¥ TEXHOTEHHBIX PATUOHYKIUIOB B MOBEPXHOCTHBIX MPo0ax rpyHTa M IUIOTHOCTH MOTOKA
panona IIIP npoBoauTCs cienuaiucTaMu B COOTBETCTBYIOMUX J1aboparopusix MI'CY.

114



IIporoxou Ne 1/13 ot 26 mapra 2013 1.
U3MepeHus1 MOIIHOCTH 3P pekTuBHON 10361 (MI/I)
BHENIHEr0 raMMa-u3Jay4eHust

1. HaumeHnoBanne o0bEKTa: y4aCTOK CTPOUTENBCTBA yueOHOro kopryca MI'CY

2. Mecto npoBeaeHust u3mMepenuii: r. Mocksa, SIpociasckoe 1. 1.26

3. Ilnomaap uccaeaoBauHoro yyacrtka 100 m2.

4. amepeHust IpOBOAMINCH NEMIEXO0IHBIM METOJIOM, ceThb u3Mepenuid 10X10 m.

5. Mecta Touek uzmepenuss MO/l ramma-u3iydeHus yKa3aHbl Ha IJIaHE.

6. 3mepenust npoBOAMIIMCH IPUOOpPAMHU:

noszumetp-paguomerp IKC-96 Nel577, ceunerenbctBo 0 rocnoBepke Ne0412-120329.51
neucTBUTENbHO 10 29.03.2014 r

nosumerp JKI'-02VY, NeOl6M, cBuumerensctBo o0 rocnoBepke Ne(0412-120329.52
nercTBuTenbHO 10 29.03.2013 1.

Pe3yabTaThl u3MepeHuii

Homep MDJT
TOYKHU

1 0,12

2 0,13

3 0,15

4 0,14

5 0,13

6 0,17

7 0,12

8 0,1

9 0,15

10 0,13
N3mepenns npoBoan
WHXEHEP J1Tad0opaTOpun paarallMOHHOTO KOHTPOJIS @.I1. 3yOpunun
OO011ee KOJIMYECTBO TOYCK 100
U3MepeHus
MDD I MUHMMAJIbHOE 3HAYEHHUE 0,10 mx>3B/4
MDD MakcuMAaJIbHOE 3HAYEeHH e 0,20 mx>B/4
I'uruennyecKkuii HOpMaTUB 0,3 mx3B/4
MDJI cpeanee 3HAYEHHE 0,12 mx3B/u
IlorpemHoCcTh H3MeEpPeHUS +30%

Havanpauk nabopatopuu paguaninoHHOTo KOHTpods: cTyaeHT T.H. CkBopiioB
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IIporokou Ne 2/13 ot 26 mapra 2013 r.
raMMa CleKTPOMeTPH4YeCKOI0 UCCIeJOBAHMSA IOBEPXHOCTHLIX TPYHTOB

1. HammenoBaHue o0ObEKTA:

. HaumeHoBaHMe 00beKTa: y4acTOK CTPOUTENHCTBA yueOHoro koprmyca MI'CY.

. Mecto oTbopa npo6: r. Mocksa, SIpocnasckoe 1. 11.26

. Mata ot6opa npo6: 26 mapta 2013 1.

. MecTa oT60pa mpo6 yka3aHbl Ha TUIaHE.

. UccnemoBanmst IPOBOIHITUCH Ha JBYXKaHAJTLHOM ramMma-creKTpoMeTpe

"MVYIJIbTUPAl-ramma", Ne0808, cBumetenbcTBO 0 rocmoBepke Ne3058096/13 2193,
nevicrBurensHo 10 01.07.2013 .

Pe3yabrarsl usmepenuii, Bk/kr

VY nenpHas aktuBHOCT, EPH B Y nenbHas
VY nenbHas
['mybOuna rpyHTax, BK/Kr AKTUBHOCTD
Howmep HaumenoBanue s dexTuBHAS
o0kl oToopa, rpyHTa AKTHBHOCTb Cs-1378
p M pyH Ra-226 | Th-232 | K-40 > | rpynrax,
Addd.,br/kr
bx/kr
1 0,0-0,2 | TIPC, cyrmuuok | 15+5 | 28+7 | 350+78 83+ 14 0,0+2.3
2 0,0-0,2 | TIPC, cyrnuuok | 12+4 317 | 413£102 89 + 15 0,5+2,5
3 0,0-0,2 | TIPC, cyrmuuok | 16 £5 31£8 | 395+9%4 92+ 15 0,3+2,6
4 0,0-0,2 | TIPC, cyrnuuok | 17+5 25+8 | 401+99 86+ 14 0,0+3.3
5 0,0-0,2 | TIPC, cyrmuuok | 16+ 5 33£9 | 412106 96 £ 16 0,0+3.,0
N3mepennst npoBoaun
MHXEHEP J1Tab0opaTOpuu paarallMOHHOTO KOHTPOJIS A IO. YepHaBckuit

SB’If/‘;J;”Ha" aKTHBHOCTS, Ra-226 | Th-232 | K-40 | Asdd. | Cs-137
MuHHuMaJIbHOE 3HAUCHHE 12 20 287 69 0,0
MakcumanbHOE 3HAaUCHHUE 20 37 429 104 1,6
CpenHee 3HaueHUE 16 28 367 85 0,3
['urnennyeckuniit HOpMaTHB 370

HavanbHuk 1abopaTopuu paiualliOHHOTO KOHTPOJIS T.H. CkBopnoB
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IIporoxou Ne 3/13 ot 26 mapra 2013 1.
U3MepeHus IVIOTHOCTH NoToka paaona (IIIIP)

1. HammeHoBaHME 00BEKTA: yIaCTOK CTPOUTENLCTBA yueOHOTO Kopryca MI'CY
2. Mecto npoBeaeHust u3mMepenuii: r. Mocksa, SIpociasckoe 1. 1.26

3. YcaoBus mpoBeneHust u3MepeHuit: temmneparypa -8C, atmocdepHoe naBieHue 748 M

pT. CT.

4. Cetb uzmepenuii 10x10 m.

5. Mecra Touek uzmepenus I1I1P ykazanel Ha muiane.
6. UccrnenoBanusi MpOBOAMINCH, HA MHOTO(PYHKIIMOHATHHOM HM3MEPUTEIHLHOM KOMILIEKCE

«KAMEPA»  Nel38,

CBUIETENBCTBO O  rocmoBepke  Ne3089191/133719,

nevcteutenbpHo 10 13.09.13r.

Pe3yabTarhl n3MepeHuit

[TnotHOCTH IOTOKA pasona (I1I1P) B
Howmep KOHTPOJIbHON TOYKE
TOYKH II1P1,k, + ALk,
MbBK /M*c mb/mc
1 19 +4
2 25 +5
3 37 +7
4 17 +4
5 24 +4
6 29 +4
7 30 +5
8 21 +5
9 27 +4
10 26 +4
N3mepenust mpoBOIUI
WHXKEHEP J1TabopaTopuu paaraimiOHHOTO KOHTPOJIS @.I1. 3yOpunun
Koi1n4ecTBO KOHTPOJIBLHBIX TOYEK 150
Cpeanee 3uauenne ITIP cp. 24 mBk/m%c
Aunana3zon BapsupoBanus [Pk ot 15 10 37 mBx/m?¢
Kos¢ppunuent Bapuauuu 3nayenui [Pk v=0,22
CpenHee KBaJpaTU4HOE OTKJIOHEHUE 3HAYEHU I 0 =0,01
IIIIP cp (1+25) 25 mBk/m%c
I'uruennyecKkuii HOpMaTUB 80 mBKk/m?c
HavanbHuk 1abopaTopuu paiualliOHHOTO KOHTPOJIS T.H. CkBopnoB
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111.2.2 UccienoBanue rpyHTOB MeTOA0M 30HAMPOBAHUS

[Tpu mpoBeneHNN MHKEHEPHO-TCOJIOTHYECKIX U3bICKAaHUIN Ha TEPPUTOPHUSIX
CJIOKCHHBIX MTeCYaHBIMU ¥ TJIMHUCTHIMH TPYHTAMH JIJISl YCTAaHOBJICHUST N3MEHEHUS
r'€0JIOTMYECKOT0 CTPOCHHUSI 110 TIyOHHE, TO €CTh BBISIBJICHUS TITyOMHBI 3aJleTaHus U
MOIIHOCTH TPYHTOB, OTIUYAIOIINXCS 110 JIUTOJIOTHYECKOMY COCTaBY, CBOWCTBAM U
COCTOSTHUIO, TO €CTh INIOTHOCTH, MTPOYHOCTH, 1e(hOopMaIlMOHHBIM CBOICTBaM,
KOHCHCTEHIIMY U OJHOPOJHOCTH MPUMEHSOTCS MOJIEBBIC METOBI 30HIUPOBAHHS.

30HIMPOBaHNE OCHOBAHO Ha MOTPYKCHUN HAKOHEYHUKA-30H/1a, Ha TITyOuHY,
OOJIBIIYIO €0 BBICOTHI.

30HAMPOBAHUE — 3TO MOJIEBOM IKCIPECC-METO]T KOCBEHHOTO, TO €CTh HE
HETIOCPEJCTBEHHOTO, OTIPEIEIICHUS TEOJIOTHIECKOTO CTPOSHHSI TPYHTOBOW TOJIIIU Y4aCTKa,
COCTOSIHUSI M CBOMCTB IpYHTOB. [103TOMY JIs1 HHTEPIPETALINN €T0 PE3yIbTaTOB, OCOOCHHO
Ha Ha4YaJIbHBIX dTalax U3bICKaHUI, OHO TOJKHO 00s13aTENIbHO COYETATHCS C BBHITIOJTHEHUEM
OypoBBIX pabOT, 0TOOPOM 00Pa3IOB IPyHTA C MOCIEAYIOIMIUM JIA00PATOPHBIM
OTIpeIeJICHNEM UX COCTaBa, COCTOSIHUS M CBOMCTB. Mcop30BaHNe 30HIUPOBAHUS HA
HOCJIeTYIOIIUX dTarax U3bICKaHHUH, KaK CAMOCTOATEIIBHOTO METO/1, TO3BOJISIET MTOBBICUTH
JeTaJbHOCTh PaHEe BBIMOJIHEHHBIX PaloT.

B Hacrosimiee BpeMst py MHKEHEPHO-T'€OJIOTUIECKIX U3BICKAHUSIX ITHPOKO
IPUMEHSIOTCS] METO/IbI CTATUYECKOTO, TMHAMHYECKOTO, DIIEKTPO-INHAMHYECKOTO
30HIUPOBAHMS U (PEAKO) 30HIUPOBAHUS TPYHTOHOCOM ITPOOOOTOOPHUKOM.

111.2.2.1. UccaenoBanue rpyHTOB METOIOM CTATHYECKOT0 30HAMPOBAHUS

Llenp ¥ pe3yabTaThl paboThl
L{enp pabOTHI — 03HAKOMUTHCS C CYITHOCTHIO METO/1a, €r0 Ha3HauYE€HHEM, 00JIaCThIO
MPUMEHEHUS, UCTIOJIb3YEeMbIM 000pY/I0BaHHEM, METOIUKON 00paOOTKU PE3yIbTaTOB U
YCTaHOBJICHHEM XapaKTEPUCTUK CBOWCTB IPYHTOB.
OTtuéTHBIC MaTEepHUaIBI IO padoTe:
1. KpaTkue cBeleHHs U METOJIE.
2. CaeneHus 00 HCTIOIB3YEMOM 000PYIOBAHUHU
3. I'paduueckuit u TaOIUYHBINA MaTepUa PE3yIbTaTOB 00PAOOTKU JaHHBIX
UCIIBITAaHUS TPYHTOB CTATUYECKUM 30HIMPOBAHUEM

OCHOBHBIE MOJOKEHUSI METOIA

CraTtudeckoe 30HIUPOBAHKUE TPYHTOB 3aKJII0UACTCS B MOTPYKEHUHU (3a]aBIUBAHUN)
JIOMKpaTaMu CTaTUYECKOT0 30H/a C OJHOBPEMEHHBIM U3MEPEHUEM (HEMIPEPHIBHO WIIH
yepe3 3aJjaHHbIe M0 TIIyOMHEe MHTepBaJlaMU) 3HaYE€HUN CONPOTUBJICHUH TPyHTA MO/
HAKOHEYHUKOM (qc) U 110 60koBoi noBepxHocTH 30114 (fs). B cootBerctBrn ¢ 'OCT
19912-2001 pekomenmyeTcst HICIOJIB30BATh 30HAbI TPEX TUTIOB (Puc.33).

30H]1 IEpBOrO TUMNA C HAKOHEYHUKOM B BUE KoHyca (1) 1 koxkyxa (2) nmo3Bossiet
U3MEPSATh COMPOTUBJICHUE IPYHTA MO KOHYCOM U 00IIIee COMPOTUBIICHUE MOJI KOHYCOM U
1o OOKOBOM MOBEPXHOCTH 30H/1a. 30H]T BTOPOTO THIAa C HAKOHEYHUKOM B BHJIe KoHyca (1)
U MyQThI TpeHUs (4), a TaKKe 30H TPETHEro TUIAa C HAKOHEYHUKOM B BHJIe KoHyca (1),
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My(ThI TpeHus (4) u ymuputens (5) To3BOJSAIOT Pa3AeIbHO U3MEPATH CONPOTUBICHUE
IPYHTa [I0J1 KOHYCOM U 110 O0OKOBOM MOBEpXHOCTH (My(]Te TpeHus ) 30HAa. 1 BceX TUIIOB
30HJI0B IUIONIa/lb OCHOBAHMs KOHyca cocTasisgeT 1000 MM?, a BETMYKMHA yIiia TPy
BepIInHe KoHyca 60° .

I II III
i P
Q/F’\ | 31 Q/F\ I
/ & <60°
sl N <{0°
2 » [
@34
BN
N
21 N 4 1
i \?
L — ™
60°
% 11
1 ™
@35,7 L~ ]
19} ]~ ™
6 o
1 »
ﬂ:ili,?

31

1

osh7

Puc.33. 3ouab1 g5 cratmyeckoro 3ovaupoBanus I, I u I Tuna
1 — xonyc; 2 — KoXKyX; 3 — mranra; 4 — Mmydra TpeHus; S — yIIUPUTEIb

B mporecce norpyxeHus 30H1a U3MEPSIOT CISAYIOIIHNE TapaMeTPhI:

- YACJIBHOE COMPOTUBIICHUE TPYHTA MOTPYKEHUIO0 KOHYyca (JIoOOBOE
CONPOTHUBIICHNUE) (¢, MITa;

- COMIPOTHBJICHUE TPEHUIO 1O OOKOBOI MOBEpXHOCTH My ThI TpeHus fs , MIla;

- obmiee compoTtusiieHue 3ouaupoBanuio Fy., MITa.
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0 4 8 12 16 20 qc, MMa

40 80 120 160 200 fs, kMa

L =

10-
H,m

Puc.34. Usmenenue qc u f; o riryOuHe norpy>keHust 30H,1a.

3anuch CONMPOTHUBIICHUA M CpeNcTBa Nepefayd WHQOpMaluu OT TOJIOBKH 30HIA K
PErUCTPUPYIOIIMM NpUOOpa OCYIIECTBISAETCA JJIEKTPUUYECKUMH, MEXAHMYECKUMHU H
TUAPABINYECKUMH (MM MHEBMAaTUYECKUMHM) YCTpOMCTBaMH. Pe3ynbTaThl HMCHBITAHUN
IPEACTaBIAIOT B BUAE ABYX rpadukoB (Puc.34) uzmenenus c riomyounoit (H, m) mobosoro
conpoTtuBneHus (q., MIla) u conpoTuBiieHUs TPEHUIO IO OOKOBOM MOBEPXHOCTU MY(THI
(fs , MIIa). U3mensiembie ¢ tmybunoit H mokazarenu (g u fs) MO3BOJISAIOT pa3aeanuTh BCIO
UCCIIEyEMYIO TOJIY OCHOBaHHSA OYAYIIMX COOPYKEHHMH Ha MHTEPBAJbl C Pa3iNYHbIM
JUTOJOTMYECKUM COCTaBOM MJIM COCTOSIHUEM TPYHTOB U pacCUUTaTh sl HUX
IPOYHOCTHBIE U AePOopMallOHHbIE XapakTepucTuku. [lo pesynpraTam 30HAUPOBAHUS B
JBYX TOYKax, T.€. MO OTHOLUEHUIO 3HAUYEHUH (. JUIsl TPYHTa MPUPOAHOM BIAXHOCTH U
IPENABAPUTEILHO 3aMOYEHHOIO 4Yepe3 APEHAKHYIO CKBa)XKHMHY, YCTAHABIMBAIOT CTENEHb
CHMKEHUSI TMPOYHOCTHBIX CBOMCTB TIpyHTa OT 3amauuBaHusi K, u ompenensiercss ero
OTHOCUTEJbHAS TPOCAIOYHOCTb.

CoBpeMEHHBIE YCTAHOBKM I CTaTHUYECKOTO 30HAMpOBaHus, Hanpumep OYI'PO
(Hupepnanast) (Puc.35), cMoHTHMpoBaHHOW Ha Ooiblierpy3HoMm asToMoOmie YPAJIL,
OCHAIIEHHOM YETHIPbMsI HE3aBUCHUMBIMU  THUIAPOIMIIMHIAPAMU JUISI BBIPABHUBAHHUS H
BBIBELIMBAHUS €€ B TOPU30HTAIILHOMN TIOCKOCTH.
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OcHOBHbBIE XapaKTEPUCTHKU YCTAaHOBKM NpUBEJIEHBl B Tabmuue (tabmuua 7). B
yctaHoBke @YI'PO npumensiercst 30H4 BTOPOTo THUIIA.

KoHcTpykuuss 30HAAa JaHHOW YCTAHOBKM U PErMCTPUPYIOIIAs 3JIEKTPOHHAS
anmnapytrypa MO3BOJISIET KPOME CONPOTHBICHUN (. W f; Moydyarh 3HaYeHUs MOPOBOTO
nasnenus (U, , MIla) u mokazarenst tpenust (Re, %). Kpome Toro, ucnosibzyemsie st
coopa u 00paboTku JaHHBIX MporpaMMbl GupMbl DYT'PO mo3BONSIOT OIEHNUTH BEIHMYUHY
compoTuBlieHUs1 caBUTY HenapenupoBaHHoro rpyHTa (C,, klla) u OTHOCHUTEIBHYIO
IUIOTHOCTh ero cioxenusa (D;), yron BHyTpeHHero TpeHus (¢ , Tpaa) U MOIYJb
nedopmarnn (E, MIla). Ilpumep o00paboTKH pe3ynbTaTOB WCIHBITAHUS TPYHTOB
CTaTU4YEeCKUM 30HaupoBaHueM ycranoBkol ®YI'PO nmpusenén Ha Puc.36.

121



Tabmuna 7

OcCHOBHbBIE XaPAKTEPUCTUKH YCTAHOBKH CTATHYECKOTr0 30HaAupoBanust PYI'PO

(HugepJanabl)

OMUCAHUE

NPUMEYAHUA

3apgaenuBealowmiA arperat

YcraHoBKka
3afjaBnMBaloLLero arperarta

Ob6opyaosaHue,
BOCMNPUHMMAIOLLEE peaKLui

LtaHrn 30HAUPOBaHUA

O6cagHbie TpyObl

YMeHbLuUTEND TPEeHWsA

Twvn neHeTpomeTpa
F7.5CKEHW2/B

Twun neHeTpomeTpa
F5CKEHW2/B

UameputensHas cuctema

MMppaBnnyeckuin CUNOBOW arperatr C HOMWHamNbHbIM  YCUIUEM
BaaenueBaHus 200 kH, obecneunBaloLwui HeENpepLIBHOE MOrpyXeHue
Wnn u3eneyeHue WTaHr Ha 1 m 6e3 nepexasara LUTaHrN.

MapaBnMyeckui CUIOBOM arperaT MOHTUPYETCS Ha TPaHCMopTHble
CPeAcTBa, OCHalleHHble BbipaBHMBAIOLMM KOMMIEKCOM (KOMMIEKT
aBTOTPUITEPOB, MMAPOLMUITUHAPLI UMK Ap.)

3apgaBnuBalolLMiA  arperart, TPaHCMNOpTHoe cpeactBo M Gannacr -
obwwen maccon 21 T.

@ 36 mm B[] (BHeLwHWIA guameTp).

256 mm Bl u @73 mm BL.
MpumeHsincs.
Lincposon KOHWYECKUHA neHeTpoMeTp, OCHaLLEHHBbIA

Nbe3OMeTpUYeckMM OaTvyMKOM, Harpy3ka aatvukoB 75 kH (150 kH
npu neperpyske), Harpyska AaTyuka nopoBoro AasneHus 2,5 MMa
(10 MMa npu neperpyake), MeTanfIM4eCKUA BbLICOKOW MIIOTHOCTU
UNLTPp B LUMNUHAPUYECKOM YrnyGreHun Bbille OCHOBAHUA KOHYCa,
HEHanpaBleHHbI MHKIMHOMETP, OCHOBaHMe koHyca 1500 mmZ |
nnowaae Myd Tl TpeHuss 20000 MMz, a=0,58.

Lndposon KOHUYECKUr neHeTpomMeTp, OCHAaLLEHHbIA
Nbe30MeTpUYEeckMM AaTyukoM, Harpyska pgatyukoB 50 kH (100 kH
npu neperpyske), Harpyska gatyuka noposoro gasneHus 2,5 Mlla
(15 MMa npu neperpyske), MeTanfIM4eCcKUin BbLICOKOW MIIOTHOCTU
(bUNLTPp B LIUNMMHAPUYECKOM YrnybneHuM Bbille OCHOBAHUA KOHYCa,
HEHanpaBneHHbI MHKNMHOMETP, OCHOBaHWe KkoHyca 1000 mm? |
nnowaae MydTbl TpeHuss 15000 MMz, a=0,75.

KoHuyeckue neHempomempbl, fpuMeHsieMbie Ha meppumopuu P®,
cepmugbuyuposaHbl o mury npeobpasosameriell UMEPUMEbHbIX
AFCKE u eHeceHbl & [ocyBapcmeeHHbili peecmp cpedcme
usMepeHuli ocydapcmeeHHbIM KOoMumemom Poccutickoii
®edepayuu no cmaHOapmu3ayuu u Memporoguu
(peaucmpayuoHHe!i Homep 25103-03).

MUcnonbayeTtcs ans cbopa u otobpaxeHua nHpopmauuu. B npouecce
30HAMPOBAHUA YacToTa perucTpauuu gaHHbIX coctasnsna 1 M.
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[nyGuHa oTHocuTeneHo aGoonoTHOW oTMETKM [M]

ConpoTvenexve OTHoCHTENEHAA NMNOTHOCTE M20N0ro-NUTONOTMHECKaR KONOHKE

12 6 0 HEOPEHNPOBAHHOMY CLBMIY Dr [%]
nokasaTenk Tpexus RF [%] s e ¢ [ka]
u
====3» Tpexue MydTol fs [MMa] Nk : xoathehuymenT oppenauMmn —— no 3anagxsiv chopmynam
MEXOY qn W Gy
0.0 0.15 030 045 0.60 075 0.80 1.05 120 c,, npu Nk=20
; - ; ; e i - B Ne  uupexc paspea rryBuHa 3aneraHua u
=3 CONPOTMEREHUWE KoHyca q, [MMa] —== Gy MpMNk=15 ura onucakne rpykTa
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Puc.36. [Ipumep 06pabOTKH pe3ynbTaTOB UCTIHITAHUS TPYHTOB METOJIOM CTATUYECKOTO 30HANPOBAHUS.
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Kpowme Toro, ncnpiTanusi TpyHTOB CTATUHYECKUM 30HAUPOBAHUEM MMO3BOJISIOT
YCTAaHOBUTH CONPOTHUBJICHUE TPYHTOB MO CBaeil U 1Mo €€ OOKOBOI MOBEPXHOCTH, T.€.
JI0OCTaTOYHO TOYHO OMPEIETUTh HECYIIYIO CTIOCOOHOCTh CBail 6€3 IPOBEICHUS
JTIOPOTOCTOAIIUX U TPYJOEMKUX UCTIBITAHUN CBAM CTATUYECKOW HATPY3KOU.

BrisiBIEeHME yCIOBUH 3aJIeTaHNs] TPYHTOB OCHBAHMS, BBIJEICHUE NHKEHEPHO-
TE0JIOTUYECKHUX PJIEMEHTOB H OIPE/IEIEHNUE CBOMCTB IPYHTOB OCYIIECTBIIAECTCS IyTEM
COBMECTHOTO BBITIOJIHEHUSI U PACCMOTPEHUS PE3YyJIbTaTOB 30HAUPOBAHNUS, IPOXOJIKH
CKBa)XHMH U JTaOOPATOPHBIX UCCIEAOBaHUM TPyHTOB. MI3MeHeHUe cocTaBa, COCTOSIHUS U
CBOMCTB TPYHTOB OCHOBAHMSI 110 TJIyOWHE 10 PE3yJIbTaTaM CTaTUYECKOTO
30HAUPOBAHUS XaPAKTEPU3YETCSA 3HAUUTEIbHBIMA U3MEHCHUSIMU Y IEIBHOTO
COITPOTHUBJIEHUA O] HAKOHEYHUKOM 30H]1a (c MEK1y TPAaHULIAMU PA3JIUYHBIX CIOEB
rpyHTOB. [Ipn 3TOM npu nepexoae OT NeCYaHbIX TPYHTOB K MbUIEBATO-TIIMUCTHIM
HaOJI0/1aeTCs YBEIMUYCHUE yTila HaKJIOHA rpaduka K OCH OpAUHAT, a OT MbLJIEBATO-
[JIMHUACTBIX K NI€CYaHBbIM — YMEHBILIEHUE 3TOrO YIJIa.

[IprumeHenune 30H10B IIEPBOr0 ¥ BTOPOT'O TUIIOB, MO3BOJISIIOIINX Pa3AEIbHO
onpenensiTh qc U fs, 1aéT BO3MOKHOCTh MPeIBAPUTEIHHO OIEHUTH PA3HOBUIHOCTD
UCCJIEIyEMBIX TPYHTOB B 3aBUCUMOCTH OT OTHOIIEHUS f/ (¢, HA3pIBa€MOT0O
noka3zareneM TpeHus (Re, %) (Tabnuna 8).

Tabmuma 8
BobiesieHue pa3HOBHIHOCTEH I'PYHTOB 10 pe3yJibTaTaM CTATHYECKOT0
30HIMPOBAHUSA
IToka3zaTens <9 7.3 -3
tpenus, Ry, %
PazHoBHaHOCTE TpyHTA TIECOK Cymech CYTJIMHOK
Y TJIMHA

[IpenBapuTenpHas OLEHKA INIOTHOCTH CJIOKEHHUSI IECKOB M KOHCUCTEHIIUU
[JIMHUCTBIX TPYHTOB MPOBOJUTCS MO BEJIMUMHE 3HAYEHUH MTOKa3zaresiei 1000Boro
conpotusieHus (q. , MIla) ¢ ncnoap30BaHNEM COOTBETCTBYIOUIUX TAOIHUI]
MPUBOAMMBIX B HOpMaTUBHBIX JokyMeHTax CII 11-105-97, MI'CH 2.07-97 (MI'CH
2.07-01) (tabaus 9 u 10).

Tabauma 9
I110THOCTH CJI0KeHHsI TIECKOB KPYNHBIX, CPeAHeli KPYIMHOCTH W MEJIKUX
HEe3aBHUCHUMO OT BJIAKHOCTH

3nauenus (c, MIla, 11 meckoB

T'ryOnna 30H1MpoBanms, M ITnotHbix | CpenHel MI0THOCTH PeIxieIx
3 1 McHee Bboiee 7 Ot 2,5 no 7 Bkmrou. | Menee 2,5

5-10 Bomnee 10 Ot 3 no 10 BxIIIOU. Menee 3

10 u Oonee bonee 15 Ot 5 no 15 BIIOU. Mewnee 5

[Tpumeuanwue. /{15 npoMeKyTOUHBIX TIIyOHH 30HIUPOBAHUS 3HAUCHUS
ONPENEIIAIOTCA 110 UHTEPIIOJISALHH.
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Tabmura 10

KoHcucTeHIMs ITIMHUCTBIX TPYHTOB (JIJIS1 PEABAPUTEIbHOI OLIEHKH)

3Hauenus q, Mlla Koncucrenuus
CyTrIvMHKY U TJIMHBI

0,7-1,0 MsrkoriacTUuHas

1,0-2,5 Tyrommactuunas

2,5-5,0 [TomyTBEpHas

> 35,0 Trépnas

Jlns ycTaHOBJICHUS HOPMAaTUBHBIX 3HAYEHUH MTOKa3aTesied MPOYHOCTHBIX (¢, C)
u aedopmannoHHbIX (E) xapakTerCTUK rpyHTOB yKa3aHHBIE BBIIIIE HOPMATHUBHbBIC
JIOKYMEHTBI peKOMEHAYIOT Tabymiel 11, 12, 13, 14.

Tabmuna 11

HOpMaTl/IBH])Ie SHAYCHHUA yIJVIa BHYTPECHHETO TPCHUS (p0 IIECKOB

3nayenus ¢° npu gc, Mlla, paBHom

['my6una 30HAMpPOBaHUSA, M 1 ) 3 4 5 6 10 u
Oosee
30 32 34 36 38 40 42
5 u boiee 28 30 32 34 36 38 40
Tabmauma 12

HopMmaTuBHbIEe 3HAYEHHUS YIJIA BHYTPEHHETr0 TPeHUs (° M y1eJIbHOI0
CHEIJIEHHs] ¢ CYTJIMHKOB M IJIMH JIEAHHKOBOI0 KOMILJIEKCA

3HaueHus ©° u ¢, klla, s rpyHTOB

MopeHHBIX, 03EPHO-JIEAHUKOBBIX

3HaueHus (c, OIOBUOTIALMAIBHBIX
MIa Y TIOKPOBHBIX
CyrnuHku ['nunbI CyrnuHku I nHbI
° c, klla o |cklla| oo |cklla| ©° |c klla
1 15 22 13 35 14 20 12 29
2 17 43 16 57 16 35 15 46
3 20 63 19 79 19 50 18 63
4 23 83 22 101 22 65 21 80
Tabmura 13

HopMmaTuBHbIC 3HAYCHUS YIJIAa BHYTPEHHEI0 TPEHUA (° M y1eJIbHOI0
CLEIICHHUS ¢ YeTBEePTUYHBIX CYIJIMHKOB U IVIMH (KPpOMe IPYHTOB JIEAHUKOBOI0

KOMILJIEKCA)
XapakTepucTHKa 3uauenus @° u ¢, klla, ipu qc, MIla, pasaom
1 2 3 4 5
¢° 20 21 22 23 24
¢, klla 25 28 32 35 40
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Tabmuua 14
HopmaTuBHbIe 3HAYEHHsT MOAYJIsI Nedopmannu E B 3aBUCHMOCTH OT (c

3unauenus E, MlIla B

I'pyHTHI 3aBUCHUMOCTH OT (c,
MlIa
ITecku:
1. CoBpeMennbie asumtoBUaiIbHbIE (A-Q4) U 03€pHO- E =3q.

6omotHbIe (1;h-Q4)
2. lpeBHEaLTIOBHANTBHEIE (2-Q3), proBrorsnuansabie (f-

Q2) ¥ BHYTpUMOPEHHBIE E=2,5q:+10

CyIJIMHKY ¥ TJIUHBL:

1. CoBpemennble ayunoBUaibHbIe (8-Q4) U 03E€pHO- E="7q.
oomnotabIe (1;h-Q4)

2. ITokposusie (Pr-Q,.3), 03épuo-oonotusie (1;h-Qs3) u

= +
o3épno-neaunkoBsie (1g-Q,) E=7.8q42
3. Mopennsbie (g-Q2) E =8q.t+7,5
4. dmopuorisimanbabie (f-Q,) E=5,4q.+74

3aganue 6. O0padoTKa pe3yaIbTaTOB HCNIBLITAHUS IPYHTOB METOAOM
CTATUYECKOI0 30HAMPOBAHMS.

BreinaBaemoe 3a1anue A1 00pabOTKK MaTepuaioB UCIIBITAHUS TPYHTOB
CTaTUYECKUM 30HIMPOBAHUEM BKIIIOUYAET B c€0sl CBEICHUS 00 U3BMEHEHUH C TITyOUHOM
3HAYEHUI COMPOTUBIICHUS IPYHTA 101 KOHYycoM (., MIla) u mo 6oxoBoit
noBepxHocTH 30H1a (f, MIIa), a Takke OypoBasi KOJJOHKA CKBKUHBI, TIPOHICHHOM
PSAZIOM C MECTOM UCIIBITAHHS TPYHTOB 30HIMPOBAaHUEM, B BUJIE TpadUuECKOro
Marepuala (BapuaHThl 33IaHUI IO CTATUYECKOMY 30HIMPOBaHKI0). B nponecce
00pabOTKN MaTepUaIoB UCIIBITAHUN MPE/IaraeTCs PEIINTh CICTYIOIINE 3aauHn:

- YCTAaHOBUTH TJTyOMHY CMEHBI JINTOJIOTHYECKUX TPAaHUI] TPYHTOB OCHOBAHUS B
MeCTE MPOBEACHMS UX UCIIBITAHUI CTATHYECKUM 30HANPOBAHUEM;

- BBIJICJIUTh UH)KEHEPHO-T€0JI0THYECKUE AIEMEHTHI ISl BCEX Pa3HOBUIHOCTEM
IPYHTOB OCHOBAHUS;

- paccuuTaTh AJIs1 KOKJIOTO BbIEIEHHOTO HHKEHEPHO-TEOJIOTUYECKOTO
AJIeMEHTa UX HOPMAaTHUBHBIE XapaKTEPUCTHKHU (o, ¢, E).

Jlnst ycTaHOBJIEHUS TITyOUHBI 3aJIETaHusl JIMTOJIOTHYECKUX TPAHULL IO JTAHHBIM
CTaTUYECKOT0 30HANPOBAHUS HEOOXOAUMO pAaCCUUTATh BEIMUYUHY KOddduirieHTa
TpeHus Ry = f;/ qc BeIlle 1 HUXKE TITyOUHBI ATOW TPAHUIIBI IO MaTepraIaM MPOXOIKH
OypOBOI CKBaXUHBI (CM. OYPOBYIO KOJIOHKY CKBa)KUHBI, IPUBEIEHHYIO B 3aJIaHUH ).
[Tomy4yennsie 3HaUeHUST R 17151 pa3IMUHbBIX TITyOUH CPaBHUTH CO 3HAUCHHUSIMU
BEJTMYHMHBI ATOTO MapaMeTpa B BhIIIEC MPUBEAEHHON Tabnuiie (Tabiuma 8) mis
BBIJICJICHNS PA3HOBHUIHOCTEN ITPYHTOB I10 pPE3yJIbTaTaM CTaTUYECKOTO 30HIUPOBAHMUSL.

Bolnenenre HHXEHEPHO-Te0JIOrMYECKUX 3JIEMEHTOB BO BCTPEUEHHBIX
Pa3HOBUHOCTSIX TPYHTOB OCHOBAHUS ITPOBOJAMUTCS C TOMOIIBIO Ta0auil 9 u 10. s
MECKOB 3TO BBIJIEJICHUE MPOBOAUTCS MO OTHOCUTEIbHON TIIOTHOCTH CIIOKEHUS
(Tabnuma 9), a 11 TIMHUCTBIX — MO KOHCUCTEHIMH (Tabauma 10).
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I[J'IH KaXX10T'0 BBIACIICHHOT'O MHKCHCPHO-T'COJIOTUICCKOI'O 3JICMCHTA

HEOOXOMMO OTIPEACITUTh BEIMUYNHY HOPMAaTUBHBIX 3HAYECHUH MPOYHOCTHBIX
XapaKTePUCTHK TPYHTOB, T.€. YIJIa BHYTPEHHETO TpeHus (P, rpaa) u cueruieHus (c,
klla), ucnonp3ys Tabmuiel 11, 12 1 13 u paccunurars moayis Aehopmanuu (E, MIIa) ¢
nomortbio Tabiuiel 14. [Ipu pabote ¢ BhIlieyKa3aHHBIMH TaOIUIIAMU OepETCS
cpenHeapupMeTHIecKoe 3HAaUCHUE BEIIMUUHBI JJOOOBOTO COMPOTUBIICHUS KOHYCA (qc,
MIla) B uHTEpBaJIC 3aJeTaHNs WHKCHEPHO-TEOJIOTHIECKOTO AIEMEHTa JJII KOTOPOTO
OTIPEIEIAIOTCS HOPMATUBHBIC 3HAYCHUS TTaPaMETPOB.
J11st IECKOB MOYKHO PACCUUTATH IJIOTHOCTD UX CIIOKCHHUS, HCTIONbL3YS JaHHBIC

CTAaTUYICCKOI'O 30HANPOBAHUS:

CpEIHEM MOYKHO IIPUHSATE Ps= 2,65 1/ cM®.

tabauuesr 15.

p=ps(1+W) /1,765-0,1851g (qc / qc°),
e Ps— IUIOTHOCTh YaCTHUIl TPyHTa, T/CM’;
W — BecoBas BJIIAXKHOCTh TPYHTA, J11.€.;

Jc — COIPOTHUBIICHUE TPYHTA 10 KOHycoM, MIIa;
q.” = IMIla.
[110THOCTB YaCTHIL ps UKBMEHSETCS B IOCTaTOYHO HEOOJIBIIIOM Juara3oHe (2,64-
2,70 1/ cM?), a U1 KBapLEBO-TIOJIEBOILIIATOBBIX YaCTHI[ paBHa 2,64-2,65 1/ cm®, B

KoadduumeHT nopucTocT MeCKOB MOYKHO OMPEICIIUTh MO CISAYIoIIeh
dbopmyie:

e=0,765-0,1851g (q./ qc’).

JI7151 TecKOB MOJIHOCTBIO HACHIIIIEHHBIX BOJIOM BIIAXKHOCTh paBHa W =€ py/ ps
(e pw— IIOTHOCTH BOJKI, paBHas 1 1/ cm?).
OpUEHTUPOBOYHO IIOTHOCT CJIOKEHHS IIECKOB C Ps = 2,65 r/cM® npu

Pa3JIMYHBIX 3HAUYCHUSX BIKHOCTH (W, J1.€.) MOKET ObITh OIIPe/iesieHa C TOMOIIbIO

Tabnuma 15
3HaveHNe MIIOTHOCTH MECKOB C Ps = 2,65 r/cM3 mo pe3yabratam
CTATUYECKOT0 30HIUPOBAHMS
W p, T/cM?, Ipu conpoTHBIeHUH . , MIla
1 2 3 5 10 15 20 30 40 50
0 1,50 1,55 1,57 1,61 1,68 1,72 1,73 1,78 1,80 1,83
0,05 1,58 1,63 1,65 1,70 1,76 1,80 1,82 1,87 1,89 1,92
0,1 1,65 1,71 1,74 1,78 1,84 1,88 1,91 1,95 1,98 | 2,00
0,15 1,72 1,78 1,82 1,86 1,93 1,97 1,99 | 2,04 | 2,07 | 2,10
0,2 1,80 1,86 1,89 1,94 | 2,01 2,05 2,08 - - -
0,25 1,88 1,94 1,96 - - - - - - -
03 | 1,95 ; ; ; ; ; ; ; - -

[Tpumep odopmiiennst MmaTepuanoB 0OpabOTKH pe3yIbTaTOB UCTIBITAHUS
TPYHTOB METOJIOM CTATHYECKOTO 30HAMUPOBAHUS IPUBEIEH B IPHIIOKEHUH O.
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BapuaHT N2 5
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BapuaHT N2 6
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BapwuaHT Ne 29

Pe3y1'|bTaTbI ncrnblTaHWUA rPyYHTOB CTaTU4ECKUM 30HONPpOBaHMEM
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BapwuanT Ne 30

Pe3y1'|bTaTbI ncrnblTaHWUA rPyYHTOB CTaTU4ECKUM 30HONPpOBaHMEM
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111.2.2.2.AcciienoBanne rpyHTOB METOIOM JUHAMUYECKOT0 30HIUPOBAHUS
ycranoBkou YBII-15M

Ilenp 1 pe3yabpTaThl padOThI

[{eas paboThI — 03HAKOMUTHCS C CYIITHOCTHIO METO/IA, €TI0 Ha3HAUYCHUEM,
UCIIOJIE3yeMBIM 000PY/IOBAHUEM U METOAMKON 00pabOTKH pe3yIbTaTOB MCIIBITAHUN
TPYHTOB JHHAMHUYECKUM 30HIUPOBAHHEM.

OTuéTHBIC MaTEepHAJIEI IO PadOTE

l. Kparkune cBenenus u Mmeroze.
2. Hcnons3yemoe 00opynoBanue (PUCYHKH, TTApAMETPHI).
3. ['padmyeckuii 1 TAONUYHBIA MaTEpUal pe3yIbTaTOB 00PAOOTKHU TaHHBIX

WCIIBITAaHUS TPYHTOB TMHAMUYECKUM 30HIUPOBAHUCM.

OCHOBHbBI€ MTOJ0KEHUSI METOA

JlunaMuyeckoe 30HIMPOBAHUE TPYHTOB 3aKIIOYAETCA B 3a0MBKE C MOMOIIBIO
MOJIOTa B TPYHT 30H/a, MPEACTABISIONIEr0 CO00I KOJIOHHY IITaHT, OKAaHYMBAIOIINXCS
KOHUYECKUM HaKOHeUYHUKOM. [Ipm 3TOM wu3BIEKaeMblii BMECTE€ CO IITaHaMU
KOHUYECKUM HAKOHEYHHK HA3bIBAETCS WHBEHTApHBIM, a OCTAIOIIUNCA TOocie
30HAUPOBaHUS B TpyHTE ChEMHBIM. B coorBerctBUM ¢ ['OCT 19912-2001 nuameTtp
ocHoBanus (74 mm) Oosbiie quamerpa mranr (Puc.37).
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Puc.37. HakoHeuHHK 30H/1a JIJIs1 JUHAMHYECKOTO 30HIMPOBAHUSI MHBEHTAPHBIM
(a) u crémmubrii (0).

[Ipn wucnbiTanuu 3a0WBKAa W W3BJICYCHHE 30HAA MPOU3BOAUTCS C TIOMOIIBIO
yctaHoBku YBII-15M (ycranoBka OypoBasi meHETpallMoOHHAas). JTa yCTaHOBKA KPOME
MPOU3BOJICTBA HWCIBITAHUN TPYHTOB WHAMHUYECKHM 30HIUPOBAHHEM TIIyOMHOU /0
20M, MO3BOJISIET MPOXOAUTH YJIAPHO-KAHATHBIM CIOCOOOM CKBa)XKMHBI TITyOMHOM 10
15m. O6mumit Buj ycTaHOBKH npuBeAEH Ha Puc.38.
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Puc.38. YcranoBka YBII-15 konctpykiuu ['uaponpoekra /i1t IpoOU3BOJICTBA
JUHAMHWYECKOTO 30HAUPOBAHUS.

a — yCTaHOBKa B paboueM MOJIOKEHUHU; O — HAaBECHOE YCTPOMCTBO JJIsl MOAbEMA
U cOpachIBaHUA yIapHOTO MOJIOTA.

1 — ynapHslif MOJIOT; 2 — KyJauKH JJid 3aXBaTa U cOpachIBaHUsS MOJIOTa; 3 —
HanpapJsioNas mranra; 4 — TpaBepca s noabEMa MoJIOTa; 5 — Maura; 6 — Tpoc; 7 —
nebénka; 8 — aBUraTesb; 9 — pyunas jgeoénka; 10 — pama; 11 — onopsi.

J{ns ucnpITaHusI TPUMEHSIIOT 30H]1, COCTOSIIMIA U3 IITAHT JJIUHOU Mo 1,5 M,
HapyKHbIM THaMETPOM 42 MM, U KOHYCa C TUaMETPOM OCHOBAHUS 74 MM U YIJIOM
packpbITus 60°.
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['myOuHa morpy»eHusi 30H7a S OT OMpPENeIEHHOTO Yucia yaapoB n (3ajnora) u
yucia yaapoB N, 3aTpauMBaeMbIX Ha MHTEpBaJl MOTpykeHust 30H1a (00buHO 10 cm) ,
IPUHATO Ha3bIBaTh MOKAa3aTeIeM 30HANPOBAHUS

N = 10n/s, ya/am.

[Ipy mpoBeneHHM HCTBITAHUSA JIMHAMUYECKUM 30HIUPOBAHHEM C TIIyOMHOMU
IPOUCXOJIUT HAPYIICHHE COOTHOIICHHS MEXIY MAacCOi 30H/a U yJIapHUKa (MOJIOTa), a
TaK)K€ BO3PACTAET MO Mepe 3ariyOJieHus 30HJa TpeHUEe ero OOKOBOM MOBEPXHOCTH
(wTanr) o TpPyHT. DTO OOCTOSTENHCTBO TpeOyeT HCIOJIb30BAHUSA TOMPABOYHBIX
KO2(DPUITMEHTOB TSI YCTAHOBIICHUS HWCIPABICHHOTO YHCIIa YJIapoB MpU 00paboTKe
PE3yNbTaTOB 30HIUPOBAHU.

B nacrosiiee BpeMsi B KauecTBE MOKa3aTessl TUHAMHUYECKOTO 30HIUPOBAHUS B
cootBerctBuM ¢ ['OCT  19912-2001, 0OpuHATO YCIOBHOE JUHAMHUYECKOE
conpotusieHue P (Mlla), Beruucnsiemoe o dopmyie:

Pn=KIl,®n/h,

I'me K — xoddduimeHT Koppensiuud, YYUTHIBAIOIIMK MOTEPU TpH  yaape
(Tabnuna 16);

[1, — K03 PUIMEHT, YUUTHIBAIOIINI TUI TPUMEHSIEMOTO 00O0pYymOBaHMS (IS
JErKoro, OCHOBHOTO M TSkKEIOro odopynoBanus, coorBeTcTBeHHO 30, 110 u 280);

@ — ko3 PUIMEHT, YIUTHIBAIOIINI TPEHUE IITAHT O TPYHT;

n — YUCJIO y1apoB B 3aJI0TE;

h — rmyOuHa norpy»eHus 30H1a 3a 3aJI0T, CM.

Tabnuua 16
3nauenue ko3pPpuuuenToB K u @ 1uis onpeaeseHus nokazaresen
30HAMpPoBaHusA (MpUMeHUTEIbHO K YeTaHoBKe YBII-15M) mo 'OCT 19912-2001

WuTepBan riayOuHBI K @ 714 TPYHTOB
SOHAMPOBAHMA, M MEeCYaHbIX TJIMHUCTBIX
0,5-1,5 0,62 1,00 1,00
1,5-4,0 0,56 0,92 0,84
4,0-28,0 0,48 0,84 0,75
8,0—-12,0 0,42 0,76 0,67
12,0-16,0 0,37 0,68 0,59
16,0 — 20,0 0,34 0,60 0,50

HcnbITanust rpyHTOB JUHAMUYECKUM 30HAMPOBAHUEM BeCcbMa 3(P(EKTUBHBI IPU
NIPOBEJEHNN KOMIUIEKCHBIX UCCIIEIOBAHUI T'PYHTOB C IPUMEHEHUEM JIPYTUX IMOJEBBIX
METOJOB, @ B HEKOTOPBIX CJIydasX €IWHCTBEHHO MPUTOAHBIM METOAOM IS
MCCIIEOBAHUsl YCIIOBUM 3aJIETaHUs U CBOMCTB T'PYHTOB, HAIIPUMEDP MPH ONPEIEICHUN
IUIOTHOCTH €CTECTBEHHBIX M MCKYCCTBEHHO HAMBITBIX MECKOB, OCOOEHHO KOTJa OHHU
3QJIETAI0T HUKE YPOBHS TPYHTOBBIX BOJI.
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HcnbiTanne TPYHTOB NMHAMHYECKUM 30HIMPOBAHWEM TIO3BOJISIET PEIIATh
CJIEYIOIINE 3aa9H:

- BBISIBJICHHE B OJTHOPOJIHBIX IO JIUTOJOTHYECKOMY COCTaBY YYacCTKOB C Pa3HOM
IJIOTHOCTBIO clioXkeHus (Tabnwuma 17);

- YCTaHaBJIMBATh JIUTOJIOTMYECKHWE TPAHUIBI B MHOTOCIOWHOW TOJNIIE W
YTOYHSITHh UX MOJOXEHUE MEXTy CKBaKUHAMU. JIJIs 3TOT0O 9acTh TOYEK 30HIMPOBAHUS
pacrojararoT psjoM ¢ OypOBBIMH CKBaKHHAMU;

- 1711 OPUEHTUPOBOYHOM OIICHKY 3HAYCHHM YTJIa BHYTPEHHETO TPEHUS U MOIYJIS
obmeit nedopmanmu (Tadbmmma 18).

Tabmuma 17
Kareropum oTHOCHUTE/IbHOM IJIOTHOCTH CJIOKEHUS MECKOB 10 BeJIUYHe
noKasareJisi AMHAMH4ecKoro 3ouauposanus Pn (MIla)

II11I0THOCTH CIOKEHUS IECKOB MPU YCIOBHOM
KpymnHocTb nieckop | AMHAMHUICCKOM CONPOTHBICHAM IPYHTA Pn, MlIla
IUIOTHBIC cpeaHel MI0THOCTH PBIXJIbIE
Kpynnsie u
CPeer KPYPHOCTH | Gonee 12,6 12,6-3,5 MeHee 3,5
BIIQXKHOCTH
Maﬁﬁﬁm Gonee 10,5 10,5-2,8 menee 2,8
Menkue
MaJIOBJIAKHBIS
[Is11eBaThIC
BOJIOHACHIILIEHHbIE Gomee 7,0 7,0-1.4 menee 1,4
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Tabmuma 18
3HauyeHMs yIjia BHyTPeHHero Tpenus (¢, rpaa) 1 MoayJisi o01ueit
nepopmannu (Eo,, MIIa) 1y nmec4aHbIX TPYHTOB 10 BeJIMUYMHE MTOKA3ATEJIs
AMHAMH4YecKoro 3ouaupoBanus Pn (MlIla)

3nauenue ¢ (rpan) u E (MIIa) mist meckoB pa3nuuHoin
3HayeHue KPYIIHOCTH
MOKa3aTelIs =
. . [IsieBaTHIN
TUHAMUYECKOTO . | Cpenuent .. | IIpImeBaThIit
Kpynnsiii Menkuii .. | BOJIOHACHI-
30HIUPOBAHUS KPYITHOCTH MaJIOBJIXKHBIN CHHLL
P, MITa t
¢ |[E| o | E o | E| ¢ E ¢ E
2,1 20 {30 | 16 | 30 | 13 |28 8 26 6 21
3,5 26 | 33 | 21 33 | 19 | 30 13 28 11 23
7,0 39 |36 | 34 | 36 | 29 | 33 22 30 20 25
10,5 49 | 38 | 44 | 38 | 35|35 28 32 26 27
14,0 55 |40 | 50 | 40 |40 | 37| 32 34 30 29
17,5 60 | 41 | 55 | 41 | 45|38 35 35 33 30

JLT. Mapuynonbckuit [ | mpemmaraetr psa GopMmyid JUisi ONEHKH COCTOSTHHS
rpyHTOB 10 BenmunHe nokazarens Pn (MlIla) rpynToB. Tak, ayis olleHKH mokasarens
TEKy4eCTH [ MOPEHHBIX MBUIEBATO-IJIMHUCTBIX TPYHTOB KM PEKOMEHJIOBaHa
cienyromias GopMyna:

[L=-0,451gPn+0,4.

Jns ajumioBUANIbHBIX U (DIIFOBHOTJISIIIMANIBHBIX TECKOB OIEHKY KoddduireHTa
MMOPUCTOCTH MOKHO BBITIOJIHUTH 1O (popMmyIie:

e=0,80-0,22 1g Pn.

[110THOCTH COKEHHS IECKOB MOXKET ObITh YCTAHOBJICHA 1O (hopMmyIie:

p=ps(1+W)/1,8-0,22 Ig P,

TJI€ Ps— IIOTHOCTh MHHEPAIBHBIX YACTHII, I/CM°;

W — BecoBas BIaXXHOCTb TPYHTA, [I.€.

JIisi MOPEHHBIX CYTJIMHKOB MM PEKOMEHJO0BaHa (opMyna i ONpeeiIcHUs
MoAyJIst o01ei aedopMaIvu:

E=3,13 Pn+ 6,84

AHanornunbsie (OpMyJIBI TpeJIaratoTcst JUIsl ONMpEAeNICHUs MOMYJs OOIIei
nedopmanyu GIFOBUOTIIAINMAIBHBIX U aJUTFOBUATBLHBIX MTECKOB, COOTBETCTBEHHO:

E=2,99 Pn + 9,96;

E=3,71 Pn + 3,56.

B coorBerctBun ¢ T'OCT 19912-2001 pe3ynbraThl IMHAMHYECKOTO
30HIUPOBaHUS OPOPMIISIIOT B BHJIE TpaduKa H3MEHEHHUS TOKa3aTessi YCIOBHOTO

JTUHAMHYECKOT'0 CONMPOTUBIIEHUs ¢ TiIyouHoit (Puc.39).
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Puc.39. I'padux n3meHeHuns nokaszaTelis yCIOBHOTO JUHAMUYECKOTO
30HJUPOBAHUS C IITyOUHOM.

Macmtab rpaduka: nmo BepTUKanIM — TayOuHa 3oHAUpoBanus 1:100, mo
TOPU30HTAIM — YCIIOBHOE AMHaMHueckoe conportuBieHue B lem — 2 Mlla. Ilocne
MOCTpOeHUs1 rpaduKa PEKOMEHIYETCS OCPEOHATh MO HMHTEpBAJlaM CO CXOKUMH
3HAUYEHUSAMHM  TIOKa3aTejed  yCIOBHOTO  JUHAMUYECKOTO  CONPOTUBIEHUS  C
NOCJIEAYIOIIMM PACCUETOM CPENHEr0 3HAYEHUs I[I0Kas3aTessl 30HAMPOBAaHUSA JUIS
Ka)KJJ0T0 MHTEpBAJIA.

3amanue 7. O0padoTKa pe3ybTATOB UCNIBLITAHNS TPYHTOB METOI0M
AMHAMH4YecKoro 3ouaupoBanus YBII-15M.

[Ipy 1poBEeACHUM  MHKEEEPHO-TEOJOTMYECKUX  M3bICKAHWW  IPOBEIEHO
WCTIBITAHUE TPYHTOB METOJIOM JUHAMHYECKOIO 30HAUPOBaHus ycTaHOBKOM Y BII-15M.
VYcaoBus npoBeAeHUs UCTBITAHUN (HAMMEHOBAHWE TPYHTOB, CBEIACHUS O TIyOWHE
3ajieraHusl TPYHTOBBIX BOJ) MPUBEJEHBI B Ta0IUIE HIDKE (Tabmuma 19).
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Tabmuma 19
Y cnoBus IPOBECHUS UCTIBITAHUN

Bapuant HanmenoBaHnue necka 1o ['myOuHa 3aneranus
KPYITHOCTHA TPYHTOBBIX BOJ, M
1 Menknn 5
2 CpefHen KpynHocTum 4
3 KpynHbin 3
4 [MbineBatbiv 6
5 Menkumn 5
6 CpefHen KpynHocTu 4
7 KpynHbin 3
8 [MbineBatbin 6
9 Menknn 5
10 CpefHen KpynHocTu 4
11 KpynHbin 3
12 [MbineBatbin 6
13 Menknn 5
14 CpefHen KpynHocTu 4
15 KpynHbin 3
16 [MbineBatbin 6
17 Menkun 5
18 CpefHen KpynHoCcTuH 4
19 KpynHbin 3
20 [MbineBatbin 6
21 Menknn 5
22 CpefHen KpynHoCcTuH 4
23 KpynHbin 3
24 [MbineBatbin 6
25 Menknn 5
26 CpefHen KpynHoCTH 4
27 KpynHbin 3
28 [MbineBatbin 5
29 Menkun 6
30 CpefHen KpynHoCcTu 4

beina mnpoBeneHa mpeaBapuTelibHas —00paOOTKa TMOJNEBBIX MaTepUasioB
UCIIBITAHUI TPYHTOB M pPACCUMTaHbl 3HAYEHUA TMOKa3zaTejaedl JUHAMUYECKOTO
3ouaupoBanus Pn (MIla) na Bcro rimyOuny 3oHaupoBanust oT 0 qo 15 M. Mcxoansie
JaHHBIE JUJI1 TIOCTpOEHUs Tpaduka U3MEHEHHs TMoKa3zareias JUHAMUYECKOIo
30oHaUpoBaHus ¢ riayounor H (m) npuBenenst B Tabiuie 20. HeoOxoaumo npoBecTu
OKOHYATeNIbHyl0 ~ 00pabOTKy  pe3yJabTaTOB  HCHBITAaHUS  TPYHTOB  METOJIOM
JUHAMUYECKOTO 30HIMPOBAHUS ISl BBIACIICHHS B TOJIIE UCIIBITAHHBIX IECKOB 30H C
Pa3IMYHON CTENEHBIO TUIOTHOCTH M J1aTh MPEIBAPUTEIBHYIO OLEHKY X MPOYHOCTHBIX
U 1e(OpMAaIIMOHHBIX CBOMCTB.
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Mcxoansie nanneie Pa o BapuanTam 3aganuii, MIla Taomuna 20

my6buHa BapwvaHTtbl 3agaHni

30HANPOBAHUSA, M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0,0-0,5 1,4 2,1 2,8 0,7 2,1 2,8 3,5 1,4 1,4 2,1 2,8 0,7 0,7 1,4 2,1
05-1,0 4,2 4,9 5,6 3,2 4,9 5,6 6,3 4,2 2,8 3,5 4,2 2,1 2,1 2,8 2,8
1,0-1,5 7,0 7,7 8,4 6,3 6,3 7,0 7,7 5,6 4,2 4,9 5,6 3,5 2,8 3,5 2,8
1,5-2,0 5,6 6,3 7,0 4,9 7,0 7,7 8,4 6,3 2,8 3,5 4,2 2,1 8,4 9,1 9,1
20-25 6,3 7,0 6,3 5,6 5,6 6,3 7,0 4.9 4,2 4.9 5,6 3,5 1,2 1,9 1,2
25-3,0 7,7 8,4 9,1 7,0 8,4 9,1 9,8 7,0 2,1 2,8 3,5 1,4 9,8 10,5 11,9
3,0-3,5 9,8 10,5 11,2 9,1 7,0 7,7 7,7 6,3 1,4 2,1 2,8 1,4 11,2 11,9 12,6
3,5-4,0 6,3 7,0 7,7 5,6 3,5 42 4,2 2,8 0,7 1,4 2,1 0,7 8,4 9,1 9,8
40-45 3,5 4,2 4.9 2,8 1,4 2,1 2,8 0,7 1,4 2,1 2,1 1,4 5,6 6,3 7,0
45-50 2,1 2,8 2,8 1,4 0,7 1,4 2,1 0,7 3,5 4,2 3,5 3,5 4,2 4.9 5,6
5,0-5,5 2,1 2,8 2,1 1,4 1,4 2,1 1,4 1,4 4.9 5,6 6,3 4,2 2,1 2,8 3,5
55-6,0 1,4 2,1 2,8 1,4 1,4 2,1 2,8 1,4 8,4 9,1 9,8 7,7 1,4 2,1 2,8
6,0-6,5 2,1 2,8 2,1 1,4 4,2 4.9 5,6 3,5 7,0 7,7 8,4 6,3 1,4 2,1 2,1
6,5-7,0 1,4 2,1 1,4 1,4 5,6 6,3 7,0 4.9 5,6 6,3 7,0 4.9 1,4 2,1 2,1
70-75 1,4 2,1 2,8 0,7 4.9 5,6 6,3 4,2 7,0 7,7 8,4 6,3 0,7 1,4 2,8
75-8,0 2,8 3,5 4,2 2,1 8,4 9,1 9,8 7,7 2,8 3,5 4,2 2,1 2,8 3,5 1,4
8,0-8,5 4,9 4,2 4,9 5,6 3,5 4,9 5,6 6,3 4,2 10,5 11,2 12,6 11,2 7,0 6,3
85-9,0 4,2 5,6 6,3 7,0 4.9 7,0 7,7 8,4 6,3 11,2 11,9 11,9 10,5 5,6 7,0
9,0-9,5 3,5 7,0 7,7 8,4 6,3 5,6 6,3 7,0 4.9 16,8 16,8 15,4 14,0 4,2 8,4
9,5-10,0 4,9 5,6 6,3 7,0 4.9 42 4.9 5,6 3,5 16,8 18,2 16,8 15,4 7,0 11,2
10,0-10,5 7,0 8,4 8,4 9,8 7,7 2,1 2,8 4,2 1,4 15,4 16,8 18,2 12,6 9,8 11,9
10,5-11,0 5,6 7,0 7,7 12,6 7,0 2,1 2,8 3,5 1,4 16,8 18,2 16,8 14,0 11,2 14,0
11,0-11,5 7,7 7,7 8,4 11,2 6,3 1,4 2,1 2,8 0,7 14,0 14,0 14,0 12,6 10,5 12,6
125-12,0 12,2 6,3 7,0 7,0 5,6 1,4 2,1 2,8 0,7 16,8 16,8 15,4 14,0 9,8 16,1
12,0-12,5 12,6 10,5 11,2 11,2 9,8 1,4 1,4 2,1 1,4 17,5 18,2 18,2 13,3 12,6 13,3
12,5-13,0 11,2 11,9 13,3 14,0 11,2 2,1 2,8 1,4 2,1 16,1 16,8 16,8 14,7 16,8 10,5
13,0-13,5 17,5 14,0 11,2 12,6 15,4 10,5 | 4,2 4,2 2,8 3,5 12,6 12,6 14,0 12,6 7,0
13,5-14,0 12,6 13,3 14,0 14,0 12,6 7,0 7,0 4,2 6,3 11,2 11,9 11,2 9,8 14,0 7,7
14,0- 14,5 13,3 16,8 18,2 16,8 15,4 10,5 | 12,6 8,4 9,8 9,8 11,2 11,2 8,4 14,7 5,6
14,5-15,0 11,2 16,8 15,4 14,0 17,5 14,0 | 12,6 9,8 11,2 12,6 12,6 9,8 11,2 13,3 8,4
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IIponomkenne Tadauis 20

my6uHa BapuaHTbl 3agaHnn

30HOMpoBaHNA,M | 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
0,0-0,5 1,9 2,6 3,0 50 2,3 2,6 3,7 6,7 1,9 1,9 2,8 17,6 2,4 2,6 10,4
05-1,0 2,0 2,7 3,2 52 2,5 2,4 3,8 6,5 2,2 2,4 2,7 10,3 2,6 2,4 12,8
1,0-15 2,0 3,1 3,3 54 2,7 2,6 4,0 6,3 2,3 2,5 3,2 10,1 2,8 2,6 13,0
15-20 1,9 3,0 3,2 53 3,0 2,7 4,2 6,2 2,4 2,6 3,4 10,0 2,6 2,7 13,2
20-25 2,0 2,8 3,4 55 2,6 2,6 4,3 6,3 2,5 2,6 3,3 10,0 2,8 7,8 13,5
25-3,0 2,0 3,3 4,5 5,7 2,5 6,3 4,5 3,2 5,6 3,0 3,5 9,8 4,9 8,0 13,3
3,0-35 4,2 8,2 4,7 3,2 5,8 6,5 8,7 3,1 5,8 3,2 3,4 3,4 5,2 8,2 13,5
3,5-4,0 4,4 8,0 4,7 3,0 6,0 6,7 8,8 3,0 5,8 3,4 7,3 3,3 54 8,4 16,7
4,0-45 4,6 8,1 4,6 3,1 6,2 6,6 8,6 3,0 8,2 3,6 7,4 3,4 54 8,6 16,9
45-5,0 4,4 7,9 5,2 3,4 6,4 6,8 8,4 3,2 8,0 3,4 7,5 3,2 8,6 10,6 17,0
50-55 4,2 6,8 5,6 3,3 6,4 4,9 8,5 3,4 8,2 2,0 7,8 3,4 7,8 10,0 17,0
55-6,0 4,0 6,2 54 8,2 6,2 51 11,8 9,5 8,3 2,0 7,4 6,8 7,6 10,4 16,8
6,0-6,5 3,3 6,2 50 8,6 3,2 50 12,2 9,7 7,2 1,8 12,6 7,0 7,8 8,9 12,0
6,5-7,0 3,2 6,2 5,2 8,8 3,0 5,0 12,4 9,6 7,4 1,9 12,6 7,2 6,2 9,0 11,8
70-75 3,0 6,4 6,7 8,8 3,2 4,9 12,5 9,6 7,6 1,9 12,4 7,2 6,2 9,2 11,6
75-8,0 1,3 8,6 6,9 9,2 2,8 8,6 12,2 9,8 7,4 4,3 12,8 10,9 6,0 9,4 2,8
8,0-8,5 1,2 8,9 7,1 13,1 1,3 8,4 16,4 13,9 5,6 4,5 13,0 11,5 6,1 12,1 2,6
8,5-9,0 1,2 91 7,4 13,5 1,1 8,6 16,6 14,0 54 4,6 13,2 11,7 3,4 12,0 2,4
9,0-95 1,3 9,0 7,2 13,7 1,2 8,7 16,8 14,2 54 4,5 17,1 11,9 3,6 11,8 2,6
9,5-10,0 2,7 9,3 7,6 13,6 1,3 8,6 16,6 14,4 5,2 9,2 17,2 12,1 3,4 11,8 2,8
10,0 -10,5 29 9,0 10,9 13,4 1,3 6,3 16,4 14,4 2,0 9,4 17,3 13,4 3,6 7,6 3,0
10,5-11,0 3,3 2,0 11,7 11,2 4,6 6,5 10,9 14,2 2,1 9,6 17,2 13,8 8,1 7,4 4,8
11,0-11,5 3.4 1,8 11,9 11,0 4.8 6,7 10,8 11,3 2,0 9,4 17,5 14,0 8,1 7,4 5,0
12,5-12,0 7,2 1,9 14,6 11,1 50 6,5 10,6 11,0 2,0 9,2 15,1 14,1 8,0 7,2 5,2
12,0-12,5 7,4 2,0 14,8 11.2 4,8 6,8 10,6 10,8 1,3 10,1 14,9 14,2 7,8 5,8 5,6
12,5-13,0 7,4 2,0 14,6 16,3 4,8 7,0 10,8 10,8 1,2 10,2 14,8 14,3 6,7 5,8 5,2
13,0-13,5 7,5 6,1 15,0 16,4 7,6 2,0 15,4 10,8 1,3 10,4 14,8 17,2 6,6 6,0 53
13,5-14,0 54 6,2 15,2 16,5 7,8 2,1 15,8 12,5 4,2 8,8 14,3 17,4 6,4 6,2 9,9
14,0- 145 52 6,4 15,4 16,7 8,2 1,9 16,0 12,7 4,4 8,6 14,2 17,6 6,2 6,2 10,2
14,5-15,0 5,2 6,2 15,6 16,9 8,2 2,0 16,0 12,6 4,4 8,6 14,4 17,8 6,4 6,0 10,3
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O06paboTKy pe3yIbTaTOB UCIBITAHKS TPYHTOB TUHAMUYECKAM 30HIUPOBAHUEM

PECKOMEHAYCTCA BECTU B CJIG,Z[YIOH_IGI\/'I IMOCJICA0BATCIIBHOCTH.

l.

[Toctpouts mo maHHBIM TaOmuibl 20 Ui BBIIAHHOTO BapuaHTa Tpaduk
U3MeHeHus1 ¢ TimyouHoi H (M) mokazaTens AMHAMHYECKOTO 30HIUPOBAHMS
Pn (MIIa) B macmtabax, peKOMEHIOBAHHBIX BBIIIIE.

Ha rpaduke ¢ HCIONB30BAaHMEMOIICHKH KAaTETOPUl  OTHOCHTEIHHOM
TUTOTHOCTH CJIO’KEHUS MEeCKOB B 3aBHCHUMOCTH OT MX KPYITHOCTH M CTCTICHH
BOJIOHACHIIIICHUS TI0 BEJIMYHMHE TOKa3aTess JUHAMUYECKOTO 30HIUPOBAHUS
Pn (MIla) npuBenénubix B Tabmmie 17, MpoBECTH BhIIEIECHUE 30H C Pa3HOU
UX TJIOTHOCTBIO CIIOKEHUSI.

. o xaX1oM BBIIEIEHHOM 30HBI PACCUUTATh CPEIHEE 3HAUYCHHE NOKA3ATENs

nuHaMudeckoro 3oHaupoBanus PP (MIla).

Hcnonb3ys naHHble TaOUIbl 18, B COOTBETCTBUU C YCIOBHUSIMHU MPOBEICHUS
ucrnelTanuil (Tabnuna 19, KpynmHOCTh TECKOB, CTENEHb BOJOHACHIIICHUS)
MOCTPOUTh TpadUKu HM3MEHEHMsI yrjla BHYTpeHHero ¢ (Tpag) U MOIYJs
ooment pepopmanuu Ey (MIla) or mnokazarens AUHAMUYECKOTO
3ouaupoBanus Pa (MIIa)

Hcnonb3yst mocTpoeHHble TpaduKy, a TakkKe BEIUYUHY CPEIHErOo 3HAYCHUs
IoKasaresiss JUHAMUYECKOTO 30HAMPOBaHUA PP i KaXIoM BBIIEICHHON
30HbI NIECKOB C TOW WJIM HWHOW KAaTerOpMh OTHOCHUTEIBHOW IUIOTHOCTH
CJIO’K€HMSI YCTAaHOBUTH 3HAUECHUSI yrja BHYTPEHHETO TpeHus ¢ (rpan) u
BEJIMUMHY MOAyJia obuiei aedopmanun Ey (MIIa).

Hcnonb3yst cBeAeHUs, NMpUBEIEHHbIE B Tabnuie 21 1aTh XapaKTepUCTUKY
MeXaHNYECKHUX CBOMCTB IECKOB IJIS KaKIOM BBIIECICHHOMN 30HEL.

Tabmuna 21

XapakTepuCTHKA MEXaHUYECKHX CBOMCTB IeCKa

CBoiicTBO IToka3arenp Kareropun 3HavyeHus

mokazareJjieu

CxxumaemocTs | Monynb o01ieit CuIIbHOC)KMMaEMble Memnee 5

nedopmanmm Eo,

MiTa Cxxumaemele 5-20

ManocxxumaeMbie 20-50

HesnauurenprHocxkumaemble | bomee 50

IIpouHoCTH Yron BHyTpeHHero | Hempounsie Mesnee 25

TpeHuUA @, Thall ManonpouHnslie 25-30

[Ipounsie 30-40

BricokonpouHbie Bosnee 40

[Tpumep odopmienust matepuanoB 0OpadOTKH pe3yabTATOB UCTIBITAHUS

I'PYHTOB MCTOAOM JUHAMHWYCCKOI'O 30HIUPOBAHUA HpI/IBeI[éH B IIPHUJIOKCHUH 7.
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111.2.2.3 UccaenoBanne rpyHTOB METOI0M JTHHAMHYECKOT0 30HIUPOBAHUSA
JEérkuMu 3a0MBHBIMHU 30HAaMHu (JI33)

Llenu 1 pe3yabTaThl pabOThI

Lens paboOThl — 03HAKOMUTBHCS € CYIIHOCTBIO METO/IA, €r0 HA3HAYCHUEM,
UCIIOJIb3yEMbIM 000PY/IOBAaHUEM U METOJUKON 00pabOTKH pe3yIbTaTOB UCIIBITAHUS
rpyHToB JI33.

OTuéTHBIC MaTEepPHUAIIBI 10 paboTe

1. Kparkue cBenenus o merone

2. Hcnonb3yemoe 000py0BaHue (PUCYHKH, TapaMEeTpPhI)

3. ['padmyeckuii 1 TaOIUYHBIA MaTEpUabl Pe3yIbTATOB 00paOOTKU
JIAHHBIX UCIBITAaHUS TPYHTOB IMHAMUYECKUM 30H1upoBanuem JI33

OCHOBHBIE MOJOKEHUS METOa

CymHoCTh MeTOAa HWCHBITAHUS TPYHTOB JTHUHAMUYECKUM 30HAUPOBAHUEM
n€rkuMu 3a0uBHBIMU 30H1aMH (JI33) aHanoruvyHa ux ucnbITaHUIO ycTaHOBKoW Y BII-
15M u npuBenena B pazaene II1. 2.2.2.

JI€rkue 3a0MBHBIEC 30HBI pa3paOOTaHbI AJIsi BEACHUS ONEPATUBHOTO KOHTPOJIS
3a TJIOTHOCTh MOCJIOWHOW YKJIaJKU MECKOB B HAMBIBHBIE W HACBIMHBIE COOPYKEHUS
(1aMOBI MJIM UCKYCCTBEHHBIE OCHOBAHMUS).

[Ipumensembiii 10 paszpabotku JI33 MeTon KOHTPOJS KauecTBa YKIAJKU
TPYHTOB B UCKYCCTBEHHBIE COOPYKEHUS C MOMONIBIO PEKYIIETr0 KOJbla (CM pas3zieln
I1.3.3) Becbma TPyAOEMOK M AOPOr, YTO HE AT BO3MOXKHOCTU OIEPATHUBHO C
OOJIBIICH IETATBHOCTHIO OMPOOOBAaHMS YCTAHABIMBATH KAYECTBO YKIJIAJIKU TPyHTa B
COOpY’KE€HHE, NPUHUMATh pEIIEHWE O BO3MOXKHOCTH MNPOAOKATh BO3BEICHUE
COOPY’KE€HHUS WJIM BBISIBIATh HEOOXOJUMOCTh JOYIUIOTHEHUS YK€ YJI0KEHHOIO CIIOS
IpYyHTA.

Pazpaborannsie JI33 T1O3BOJNSIOT B TEUYEHUE HECKOJBKHUX MHUHYT, C
MUHHUMAJIbHBIMU TPyJ03aTpaTaMH, HEMOCPEACTBEHHO Ha KapTe YKIAJKW TPyHTa B
COOPY)KEHHE, OLEHUTh €ro IUIOTHOCTh CJIOXKEHHMS W NPHUHATh pEUIEHUE O
IPOAOHKEHUN BO3BEICHHS COOPYKEHUS WM O HEOOXOAUMOCTH JTOYTUIOTHEHUS YXKe
YIJIOKEHHOT'O TPYHTA.

OnepaTuBHOCT, W Majasg CTOMMOCTb OIpPEIEICHUsS IUIOTHOCTU TPYHTa
MO3BOJIAIOT TOBBICUTH JIETAIBHOCTh OIPEIEICHUS] KayecTBa YKJIAAKH TIPYHTA B
COOPY’KE€HHE W BBISBISATH HAa KapTax OTCHINKKA (HAMbIBA) 30H C HEIOCTATOYHOMN
cTeneHblo ymioTHeHus. [locnenoBaTenibHOE MOCIOMHOE 30HAMPOBAHUE MO3BOJISIET
OLICHUTh UCKYCTBEHHBIN IPYHTOBBIN MAaCCUB Ha BCIO €r0 MOIIHOCTb.

B MI'CY Obun pazpaboTanbl Tpu MOAU(PHUKALNUU JIETKUX 3a0MBHBIX 30H/OB:
JI33-1, JI33-2 u JI33-3. JI33-1 pa3zpabaTsiBajics AJisl MOSPYCHOTO KOHTPOJISI KauecTBa
YVKIIQJIKA TPYHTOB B coopyskeHue, a JI33-2 u JI33-3 15 mocmoiHoro onepaTuBHOTO
KOHTPOJISl KaueCTBa YKJIAJKU TPYHTOB B 3€MJISTHBIE COOPYKEHUSI.

[Ipu pa3paboTke coOMOAAICS TPUHIMI TEOMETPUUYECKOTO  TOI00Us
napametpoB JI33 ycranoBke YBII-15M, a mna 3omga JI33-2 Gbuto cobOmmroaeHo
nojfo0rue M HHEPreTHYECKUX IMapaMeTpoB, YTO IMO3BOJMIIO CO3/aTh OJMHAKOBOE
nasiienre noj konycom JI33-2 u YBII-15M.
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OcHoBHBIE TapaMeTphI JETKUX 3a0MBHBIX 30H0B JI33-2 n JI33-3 u ux

BHEIIHUM BUJI TpUBeaeHBI HA Puc.40.

\Y v o

1 2 3
n Moaudukanus JI33

APANICIPEI SOEAOB 133-1 [ J133-2 [ J133-3

Macca 30H1a Q, kr 4,0 2,0 1,0
Macca monora M,,, kr 10,0 5,0 2,5
Bricora magenns monora H, cm 40,0 20,0 20,0
JlnameTp KOHMYECKOTro HaKOHEUYHuKa, MM | 36,0 18,0 18,0
Yron npu BEpIIMHE KOHYCA, TPAIyChI 60 60 60
JnameTp pabouei mTaHru, MM 20 10 10
Jlnuna pabouelt mtanru 1, cm 120 100 70
Kputnueckas rimyouna 3ouaupoBanusi, cM | 30-40 15-20 | 5-10

Puc.40. JIérkue 3a6uBHbIC 30HabI KOHCTpYKIIMKM MUCU

1 -JI33-1; 2-J133-2; 3 —JI33-3
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JI€rkuit 3a0uBHOM 30H] JI33-3 3a CUET yMEHBIIEHHS] MACChl MOJIOTA A0 2,5 KI
U BBICOTHI ero cOpackiBaHus j0 20 cM oOecreunsii YMEHbBIIIEHHE dHEPruu yaapa u
caenayu ero 0ojiee YyBCTBUTEIBHBIM K M3MEHEHHUIO IUIOTHOCTH YKJIaJIbIBAEMOIO
IPYHTa U OOECIICUUIM €My IIUPOKOE NMPUMEHEHUE MPU MPOBEACHUN OIEPATHBHOTO
KOHTPOJISI 32  IOCJIOMHO  BO3BOJMMBIMU  HUCKYCCTBCHHBIMH  3EMJISIHBIMHU
COOPY>KCHUSIMH.

B xaudecTBe nmokazarens JUHAMUYECKOTO 30HAUPOBaHUS pHU IpuMeHeHnu J133
WCITOJIB3YIOT 3HAYCHUE YUCa yIapOB MOJIOTa, HEOOXO0IMMOE TSl TIOTPY)KEHNE 30H1a
Ha 10 cM N (ya/am):

N =10 %2,

h

I7Ie N-4UCJIO yAapOB MOJIOTA B 3aJI0T€, T.€. YCIOBHO MPUHATOE YUCIIO YAapOB,
MOCJIE KOTOPOTr0 MPOU3BOAUTLCS 3aMep OCaJKU 30H]1A;

h — rimyOuHa morpykeHus 30H]1a 3a 3aJI0T, CM.

B nacrosmee Bpems B coorBerctBuM ¢ ['OCT 19921-2001 B kaudecTBe
roKazaTessi JUHAMUYECKOT0 30HAUPOBAHUS UCMOJIB3YETCS YCIOBHOE JUHAMUYECKOE
conpotuBneHue Pa (MIla). [Ipu HEoOXoamMocTH mepexoaa oT mokaszarens N K Pa
MO>KHO BOCIIOJIb30BaThCsl HOMOIpaMMOM, mpuBeAEHHOM Ha Puc.41.

naz3 O 2/ / 4/// e// 8 10 12 14%0 N, ya/om
n33-2 0o ///2%4%///1 %214/16 18 20\ yam
YBM-15 0 2 4 6 | 8 | 10| 12| 14 | 16 | 18 | 20
] N, ya/am
" 2 4 6 | 8 | 10| 12| 14| 16| 18|20 —
07 21 35 49 63 77 91 105 119 133 ' Mna

Puc. 41. Homorpamma nepexona OT mokas3aTesis IMHAMUYECKOTO
3onaupoBanus N s JI33-3, JI33-2 u YBII-15 k yciioBHOMY TMHAMUYECKOMY
CONPOTHBJIEHUIO TPyHTa P1

[Ipu mpoBeneHrnH OMEpaTUBHOTO KOHTPOJSL 32 KA4eCTBOM YKJIaJKU T'PYHTa B
3eMJISTHBIE COOPY)KEHHUS CIEIAT 3a COOJIIOJACHUEM JOCTHXKEHUS MHUHUMAJIBHO
JOITYCTUMOTO (KOHTPOJILHOTO) 3HAYEHHUS NIOTHOCTH CIIOXKEHHUS IpyHTa (pdb).

ITpu ucnonw3oBanuu JI33 ciaeasT 3a NTOCTUKEHHUEM MHUHHUMAJIbLHOTO 3HAYEHUS
MoKa3arelnss JUHaMU4YecKoro 3oHaupoBaHus (N¥), COOTBETCTBYIOIIETO 3HAYEHUIO
(pd). s ycTaHOBIEHHMS 3aBHCHMOCTH MEXKIy II0KA3aTeleM JIUHAMHUYECKOTO
30HJIMPOBAHMS U IJIOTHOCTBIO CKeJIeTa IpyHTa MpoBoauTcs TapupoBanue JI33. s
ATOTO MPOBOJAT HCIBITAHHE TPYHTOB JWHAMUYECKHM 30HIUPOBAHHEM B TOYKaX,
MPEACTABIIAIONIUX COOOM BEPIIMHBI PABHOCTOPOHHETO TPEYrOJIbHUKA CO CTOPOHOM
0,5 M. AHaIM3Upys pe3yJbTaThl 30HIUPOBAHUS BHIOMPAIOT HA HEKOTOPOU TIyOMHE
WHTEpBaJI, TJI€ MO BCEM TPEM HUCIBITAHUSIM BEJIWYWHA TOKa3aTess JUHAMHUYECKOTO
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30HAUPOBAHHUS NPUMEPHO OJMHAKOBAS M PACCUUTHIBAIOT CPEAHEE 3HAYCHHE
nokazarens (N®). BHyTpu »5Toro TpeyrojibHMKa, B HHTEpBaje TIJIyOUH, TIe
MOKA3aTeM 30HIUPOBAHMS NPUMEPHO PAaBHBI, C IMOMOIIBI0 PEXKYIIETO KOJbLA
OoTOMpaloT JBe MpOoObl TPYHTA HEHAPYIIEHHOW CTPYKTYphl (cM pazaen I11.2.6) u B
nabopaTopuu OMpPEAENAIOT 3HAY€HHE IUIOTHOCTH CKejeTa TpyHTa. Paccuuran
CpellHee 3HAueHHUE IUIOTHOCTU cKeneTa (p¢P) COMOCTAaBISIIOT €ro CO CpeaHUM
3HAQYCHUEM  TIOKazaTeias  AuHaMuueckoro  3oHaupoBaHus  (N).  Ilpomoxas
aHAJIOTUYHBIC Pa0OTHI B MYHKTaX TJI€ MUIOTHOCTh TPYHTA MEHSAETCS OT PBIXJIOTO [0
IJIOTHOTO CJIOKCHMS, HAOWpAIOT JaHHBIE IO KOTOPBIM 3aT€M CTPOST Tpaduk
3aBUCHMOCTH IIOKAa3aTessl JWHAMUYECKOIO 30HAMPOBAHUS OT IJIOTHOCTH CKEJeTa
rpyHta (Puc.42)

Pa, rfcm?

Ps 6

Ps 5

p 3
pi 4

Pz 2
P1 1

N, ya/am
M1 Mz N3 Ma MNs Ns

Puc.42. K noctpoeHuto TapupOBOYHON KPUBOM

CymiecTByeT METOJMKA MOCTPOEHUS TAPUPOBOYHOM 3aBUCUMOCTH  0e€3
MPOBENECHUSI 0TOOpa MPOO PEeXYIIUM KOJIBLOM MU MPOBEACHUS 30HAMpoBaHuA. OHa
MO3BOJIIET COCTABUTH MPOTHO3LUMOHHYIO TapUPOBOUHYIO 3aBUCHUMOCThH nis JI33-3.
Jlns1 5TOTO HEOOXOIUMO:

1. OnpenenuTs npeeibHble IIOTHOCTH CIOXKEHUS IecKa pd™® B pg™ u
IUIOTHOCTh MUHEPAJIBHBIX YACTULL Ps.
2. Paccuutate K03(hOUIIMEHTH OTHOCHUTEIHHOW YIIJIOTHEHHOCTH TECKOB

Fq:

Fd:(ps(pdmax_ pdmin))/( pdmin(ps_ pdmax))

3. [lo rpaduky  3aBucuMoctd  KOd(pPHUIIMEHTA  OTHOCUTEIHLHOU
YIUIOTHEHHOCTH TI€CKAa OT IOKa3aHUs JUHAMHUYECKOro 3oHAupoBaHus mius JI33-3
(Puc.43) ycTraHOBUTH TEOPETHYECKOE TMpEAEIbHOE 3HAUY€HUE IOKa3aTens
JTMHAMUYECKOT0 30HANUPOBAHUS JIsl CBEKEYIIJIOTHEHHBIX MECKOB (N™).
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Fd

0,8 7

0,6 /

0 A8 12 16 N, yaaw

Puc.43.I'paduk 3aBucuMocT K03 UlneHTa OTHOCUTEIHFHON YIITTIOTHEHHOCTH
MecKa OT MoKaszaTessd JTMHAMUYECKOTro 30HaupoBanus s JI33-3.

4. Memnsg 3Hauenust N ot 0 1o N™ o nanaomy rpaduky (Puc.43)
CHUMAaEeM COOTBETCTBYIOIINE UM 3HAUCHUS F.
5. Hcnonb3ys HIKeNpUBEeAEHHYIO (POopMyIly, a TaKxkKe BenUununy Fg mms

3aJaHHOI'O 3HAUYCHUS N paCCIII/ITBIBaIOT 3HAUYCHUC IIJIOTHOCTHU CKEJICTA IICCKaA.

pa= (pd™"(F+ ps))/( ps TFpd™™).

6. [To HaOpaHHBIM 3HAYEHUSIM Py U COOTBETCTBYIOIIMM UM 3HaYeHUSIM N
CTPOSIT TEOPETUUECKYIO TAPUPOBOUHYIO 3aBUCUMOCTb.

3aganue 8. O0padoTKa pe3yaTATOB MCIIBITAHUS TPYHTOB JIETKUM
3a0uBHBIM 30H1A0M JI33

Heo0OxoaumMo OIEHUTHh OJIHOPOAHOCTbH CJIOKEHHUS HACBIIHBIX TPYHTOB IIO
wioTHOCcTU ¢ momotibio JI33. Takyro OIEHKY MOXXHO MPOBOAMTH ISl M3y4EHUS
U3MCHEHHUSI TUIOTHOCTH CJIOKCHHSI HACBIMHOTO TpyHTa MO TiOyOWHE BIOJb
OTCHIMIAEMOTO JMHEHHOTO COOpY>KeHHUs (HAampuMep, NP TOATOTOBKE JOPOKHOTO
MOJIOTHA), WJIM JJISi YCTAHOBJICHHS 30H C Pa3IUYHON CTENCHBIO YINIOTHEHHOCTH
TpyHTa Ha KapTe OTCHINKH (HAMbIBA) MPH CO3JaHUH HMCKYCCTBEHHBIX OCHOBaHUM
COOPYKCHUHU.

172



JIns pellieHHs] MOCTABICHHOM 3aayud HEOOXOAMMO BBIMOJHUTH CIEIYIOLINE
oneparuu.

l. 3adukcupoBaTh B KypHaje MECTO MPOBEACHUS PabOT M HApUCOBATH
CXEMY IPOBEJECHUS UCIBITAHUN HACBIHBIX TpyHTOB JI33 ¢ yka3aHueM pacCTOSTHUU
MEXIy TOYKaMU 30HAMPOBaHUA Ha Tipodusie (Ipu JIMHEHHOM COOPYKEHUH), a TAKkKe
MeXAy MpoPMIsiMU (TIPU OLICHKE OCHOBAHUS COOPYKEHUS).

2. [IpoBecT 30HAMPOBAaHME TPYHTOB B HAMEUYEHHBIX Ha IUJIaHE U
BHECEHHBIX B HATYypy TOUKaX.

[Ipu 30HAMPOBaHNH HEOOXOAMMO BBITIOTHSTH CICTYIOIINE TPEOOBAHUS:

- 30H] 3a0MBaTh CTPOTO BEPTUKAIHHO;

- HE JOMyCKaTh MNPUJIAHUS MOJOTY JOMOJIHUTEIBHOTO YCKOPEHHUS MPU €ro
cOpacbIBaHUU;

- HE JIONyCKaTh yAapa MOJIOTa 00 OrpaHUYUTENb €r0 MOAbEMA UM PYKOATKY
MpU NOABEME MOJIOTA;

- BBIHMMATh 30HJ M3 TpyHTa 0€3 pacKayuBaHUs YCUJIMEM, HaAIPaBICHHBIM
CTPOTO BBEPX U MPUJIOKEHHBIM TOJBKO K HU3Y HAKOBAJIbHU,

- TIIyOMHY TOrpy>KeHus (UKCUpOBaTh MO pabodeil ITaHre OTHOCUTEIHHO
MJIACTUHBI WIN JIMHEHKH, MOJI0KEHHON Ha TOBEPXHOCTh TPYHTA PSAAOM C 30HIOM;

- Tepel OYEepeIHbIM 30HIUPOBAHHEM MPOBEPUTH 3ATSKKY PE3bOOBBIX
COCIMHEHUH 30H/1A.

3. [IpoBect 00pabOTKY >KypHAJIOB 30HAUPOBAHUS, MEPEBOJS MOKA3aTEIb
30HAMpPOBaHMsT N B YCIOBHOE  JIMHAMHUYECKOE  CONPOTUBIECHUE  Pg,
BOCIIOJIL30BaBIINCH HOMOTpaMMon nepexona (Puc.41).

4, [TocTpouth rpadvku TUHAMHUYECKOTO 30HIUPOBAHUSI, PACTIOJIONKHUB HX
Ha u3y4aeMbix npoduisax. PekoMeHayeTcss MPpUMEHSTh CIEAYIONMNEe MacIITaObl: 1O
BepTUKaIM — 1 cM Ha rpaduke coorBercTByeT 10 cM IIyOMHBI 30HAMPOBAHMUS; IO
ropusonTaiu — 2 MIla cootBeTcTByeT 1 cM Ha rpaduke.

3. [Tpu oneHke JTMHEIHOM HACKINU HA KAKJIOM IpaguKe 30HAUPOBAHUS T10
npouIIl0 BBIJICTUTh XapaKTepHbIE HWHTEpPBaibl PI W yCTaHOBUTH KaTErOpUIO
OTHOCHUTEJIHHOM MJIOTHOCTH TIECKOB C MOMOIIIBIO TaOIuUIlhI (cM pazaen 3.2.2. Tabmuna
17).

IIpy oueHKe KayecTBa YKIIAJKW TPYHTA HA KapTe€ OTCHINKUM OCHOBAaHMUS, IJIS
KXIOW 30HIMPOBOYHOM TOYKM pPACCUMTATh cpeaHee 3Hauenue Px s 0,5 M
WHTEpBaJIa TIYyOWHBI 30HIUPOBAHUS M OINPEIETUTh KaTErOpUI0 OTHOCUTEIbHOU
MJIOTHOCTH CJIOKEHUS TIECKA.

6. Ha 3onaupoBouyHOM mipoduiae BBIACIUTH 30HBI C  Pa3IUYHOU
OTHOCHUTEJIbHOM MJIOTHOCTHIO CIIOKEHHUS TIecKa (TpuiioxkeHue §).

[Ipu oreHKe MIIOTHOCTH CIIOKEHUSI OCHOBAHUS COOPYKEHUS Ha KapTe OTCHITTKU
aQHAJIOTUYHO BBIJEISAIOTCS 30HBI C PA3IMYHOM OTHOCUTEIBHOM IIJIOTHOCTHIO
CJIOEHUS TIECKOB, HO TOJILKO HE TI0 IITyOuHe, a B TUIaHE.

7. [Ipy HaNMYKUKM TapUPOBOUYHBIX KPUBBIX IS U3YYAEMBIX MECKOB MOKHO
MOCTPOUTH aHAJIOTUYHBIE TpadUUECKUe MATepUalbl MO0 KA4€CTBY YKIIAJIKU TPYHTOB,
HO YK€ CO 3HAUEHUSIMU INIOTHOCTHU UX CJIOKEHHSI.
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I11. 2.3. UcnibITaHHE TPYHTOB METOA0OM CTATHYECKHX HATPY30K
HA ITaAMII
Ileab 1 pe3yabpTaTsl paboThI
3HAKOMCTBO C  METOJMKOW  TMPOBEIACHUS  INTAMIIOBBIX  HCIIBITAHUH,
MIPUMEHSEMBIM 000pY0BaHUEM U METOJIaMU 00paOOTKHU Pe3yJIbTaTOB UCITBITAHHM.
OruéTHblE MaTEPUAIIBI IO paboTe

1.  KpaTkue cBeAeHHS O METO/C IITAMIIOBBIX UCIIBITAHUH.
2. Hcnonezyemoe ob6opynoBanue (mapaMeTpbl, pPUCYHKH).
3. ['paduyeckuii U TaOIUIHBIN MaTepHall PE3yIbTaTOB 00PaOOTKH JaHHBIX

UCIIBITAHUS TPYHTOB ITAMIIOBBIMU UCTIBITAHUSMH.

OCHOBHBIE MMOJOXKEHUS METOIa

Jliia pacuéra ocaZoK COOpYKEHMsI 3a CUET AepopMalii TPYHTOB OCHOBAaHMS,
MPOUCXOAIIECH MPHU HUX YIUIOTHEHWH TI0J] JCHUCTBUEM MPUIIOKEHHOM K HUM
CTaTUYECKON  Harpy3Kd OT COOPYKEHHs, NpUMEHseTcs JAePopMalMOHHAs
XapakTepUCTHKa IPYHTA, Ha3bIiBaeMas MoayJieM oouieit aedopmanuu (Eo).

Monyns ob6mieil nepopmanuum MOXKET OBITh ONpENeNéH B JIAOOPATOPHBIX
YCIIOBUSIX Ha 00pa3iiax rpyHTOB, OTOOPAHHBIX MPU MPOXOAKE OYPOBBIX CKBAKUH, UIH
B IMOJIEBBIX YCIIOBUAX HEMOCPEICTBEHHO B CXKMMAaE€MOW TOJIE MacCuBa TPYHTa
OyAyIIEro OCHOBaHUs COOPYKEHUS.

B coorBerctBUUM ¢ TpeboBanusimu MI'CH 2.07-01 mist o6bexToB mnepsoi (1)
reOTEXHUYECKON KaTerOpuH, K KOTOPBIM OTHOCATCS coopyskeHus noHumxenHoro (I11)
YPOBHSI OTBETCTBEHHOCTH, B TMPOCTBIX M CPEOHEH CIOKHOCTH HWHXKEHEPHO-
re0JIOTMYECKUX YCIOBUSIX JOIMYCKAEeTCs MJIA pacu€Ta 0CaJoOK MCHO0JIb30BaTh 3HAUCHHE
MOAYJsl 00IIel aedopManuu MO pe3yjbTaTaM €ro OmpeneieHuss B JabopaTOpPHBIX
YCIIOBHUSIX, TIO apXUBHBIM AaHHBIM wiu 1o Tabmuiam CHull 2.02.01-83* «OcHoBanus
3aHUN U COOPYXKEHUI» |...].

Jlns oObekToB BTOpoi (2) u TpeThel (3) TEOTEXHUUECKON KaTeropuw,
3HAYCHUE MOAYJs oOmer nepopMarnuu JAOMKHO OpaTbcsi B pacu€T OCAIKU
COOPY’KEHUS 0 pe3yJIbTaTaM IOJIEBbIX UCIIBITAHUNA TPYHTA

K oObexkram 2 TeOTEeXHUYECKOM KaTeropuH OTHOCSTCA COOPYKECHHS
noBeiieHHOro (I) u HopmansHOro (II) ypoBHSI OTBETCTBEHHOCTHM B MPOCTBIX H
CpeIHEel CIIOKHOCTH HHXEHEpHO-reojiornyeckux ycioBusix. K oObektam 3
I€OTEXHUYECKOM KaTeropuu OTHOCATCS coopykeHus I u Il ypoBHS OTBETCTBEHHOCTH
B CJOXHBIX HWHXEHEPHO-TCOJIOTHUYECKUX YCIOBHUSX, a TaKXKe [MOJ3EMHbIE W
3ariay0JIeHHBIE COOPY)KCHHS B YCIOBHUSAX TUIOTHOM TOPOJICKOM 3aCTPOMKH.

Monyns obmielt nedopmariiu B MOJEBBIX YCIOBHSIX ONPEACISIETCS TIOCKUM
VI BUHTOBBIM IIITAMIIOM B COOTBETCTBHUU C TPEOOBAHUSIMHU, MPEIBIBIIEMBIMH K
stuM ucnbitTanusiM ['OCT 20276-99 «I'pyHTbl. MeToabl MOJEBOTO OMpPEACIICHHS
XapaKTePUCTHUK MTPOYHOCTH U JIePopMUpPYyEMOCTI |...].

B orinume oT 51abopaTopHBIX, UCIIBITAHUSI B TIOJIEBBIX  YCIIOBUSIX
BBITIOJIHAIOTCS. JJI1 OOJIBIIOTO 00BEMA IpyHTAa C HAaUMEHBIIUM pPa3pyLIEHUEM €ro
CTPYKTYpBI, B YCIOBHUSIX €CTECTBEHHOUN BIXKHOCTU U MPUPOJHOTO APEHUPOBAHUS, a
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TaK)K€ IPH CYIIECTBYIOIIEM YPOBHE BEPTHUKAJIBHBIX U TOPU30HTAJIBHBIX HANPSHKEHUIM
B IPYHTOBOM MAacCHBE.

Bbibop miTamMna mpu MpOBEEHUM MOJEBBIX HMCHBITAHUM 3aBUCUT OT BHJA
IPYHTOB CKMMAaeMOM TOJIIM M TIyOMHBI 3aJI0XKEHUS (DYHIAMEHTOB COOPYKEHHS.
['OCT 20276-99 «I'pyHTbl. MeTOnBl TOJEBOTO OMNPEACIICHUS XAPAKTEPUCTUK
OPOYHOCTH U JeHOPMHUPYEMOCTH» [...| PEKOMEHIYET HCIOJIb30BaTh KECTKHE
HITaMIIbl KPYTJI0# (hOpMBI CIAEAYIOIIUX TUIIOB:

I — mpu yctanoBke B mrypdax uian Ha AHE HETITYOOKOTO KOTJIOBAHA: C IJIOCKOU
noomBoi miomagsio 1000, 2500 1 5000 ¢cM? 1j1 NEeCYaHO-TIIMHUCTHIX TPYHTOB H
10000 cm? st cnenuduueckux (cnabdeix rpyntoB) (Puc.44a);

I1 — py yCTaHOBKE B CKBAXKUHE: € IUIOCKOM MOAOIIBOM muomaapio 600 cm? s
NECYaHO-TIMHUCTHIX TPYHTOB (Puc.446);

III — npy yCTaHOBKE B CKBXMHE: BMHTOBOW INTaMIl IUiomaasio 600 cm? mis
[ECYaHO-TIIMHUCTHIX TPYHTOB (Puc.44B);

IV — nmpu ycraHoBke mTamma Ha JHE TIyOOKOr0 KOTJIOBaHA: C IJIOCKOU
nofomBoi mwiomansio 1000 cM? ¢ KONBLEBON IPUTPY3KOH, TOMONHSIONMIEH MLIOIIA b
wrammna 10 5000 cM? B IecYaHO-IIMHKUCTBIX TPyHTaX (Puc.44r).

Ov= 'Yh

a) 6) 8) l D)

4

Puc.44. UcnbiTanns rpyHTOB IJIOCKAM M BUHTOBBIM IITAMITAMHU

[Ipu ucnpITaHUSAX JTECCOBBIX TPYHTOB WJIM FPYHTOB IOCJE MPOBEICHUS B HUX
TEXHUYECKON MeNMopaluu MPUMEHSIOTCS KBaJpaTHbIE MITaMmbl Iuiomans 22500
cM>,

Ucnbrranue mnockuM mrammoM (Puc.44a, 6) 3akimro4atoTcs B TOM, YTO IITaMIl
— KpyrJiasg TUIMTa — YCTaHABJIMBACTCS Ha TIIyOWMHE 3ajJeTaHus MCCIIEeTyeMOro TpyHTa
(Ha 1HE KOTJIOBaHa, B mypde Wiu B CKBAXXHWHE) HA MPEABAPUTEIBLHO 3aUUILICHHYIO U
BBIPOBHEHHYIO TTOBEPXHOCTh, 3aT€M CO3AAETCs cUCTeMa JUIs Tepefadyr U U3MEPEeHUS
BEJIMYMHBI HATPY3KU Ha IITAMIlI M CHUCTEMa M3MEPEHHUs MEepEeMElICHUN ITammna OT
Harpy3ok (Puc.45), mocie »Toro Ha mTaMIl CTYNEHSIMH TMepenaércsl BHEILIHSS

Harpyska.
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Puc. 45. llltamnoBoe ucnsiTaHue B mrypde.
l-mypd; 2-mrtamm; 3-ruApaBIdyecKUil JAOMKpaAT; 4-MacisgHbId Hacoc; 5-
MaHOMETp; 6-BUHTOBBIEC CBau; 7-ynopHas Oayika-hepma; 8-mporudbomMepsl.

Ocagka mraMmia, KOTOPYHO OH TOJydaeT Ha MOMEHT 3aBEepIUEHUs Mepeaadu
CTYNEHU HArpy3Ku Ha3bIBACTCSl OCaJIKOW HarpykeHus (Sy). Boiaepikupast mraMi npu
ATOM Harpy3ke J0 CTaOWIM3allMd OCAJKHU IIITaMIa, IMOJy4aeM JOMOJHHUTEIbHYIO
BEITMYMHY OCAJKHU, KOTOpash Ha3bIBACTCS OCAJKOW 3a BpeMs BhIIepkKUBaHUA (S;).
CymMa 3TUX JBYX OCaJO0K Ha3bIBACTCS OCAJKOM 3a CTymeHb Harpy3ku (Scr). Cymma
BCEX 0CAJIOK CTYIEHEN HArpYy>KEHHUS 32 BECh IEPUO/] UCTIBITAHUS, HA3bIBAETCS MOJHON
ocaakod mrammna (S;). Kaxmas mnocnenyromias CTyneHb MPUKIAIBIBAETCS MOCIE
3aTyXaHUsl OCaJKHU OT MPEABIIYIIEH CTYNEHH Harpy>KeHus. Pe3ynbTaThl MCHBITAHUIA
bUKCUpYIOTCS B KypHaJle W B BHUAE rpaduka M3MEHEHUS OCAJKU IITamIia oT
Harpyxenust S=f(P) (Puc.46).
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Puc.46. 3aBucuMOCTb OCaJgKH MITaMIa OT JaBJIEHUS I10J €0 IOJIOIIBOM.

AP; — BenMuuHA HArpy3Kd 3a 1 CTymeHb;, S} , Si , Si& — COOTBETCTBEHHO,
BEJINYMHA OCAJIKU 1 CTYNIEHU OT HArpy>KEHUs 3a BPEMS BBIICPKUBAHUS U CyMMapHas
3a CTYIICHb.

Jnst  ompeneneHus MoAyids AepopMalMd  NPU  TPOBEJIECHUU  TOJIEBBIX
UCIIBITAHUI Ha BBINIEYKA3aHHOM TIpauKe BbIJACISIETCS JIMHEWHBIA Y4YacTOK. 3a
HayaJio JIMTHEWHOIO yyacTKa MPUHUMAETCA JaBJ€HUE, paBHOE OBITOBOMY Ha IiyOuHE
ucnbitanus (Pg=p X h, e p — mI0THOCTH TPYHTA IPH €CTECTBEHHOM BIAXKHOCTH, a h
- TayOMHaA yCTaHOBKHM ILITaMIa), a 32 OKOHYAHUE ATOr0 y4acTKa JaBJIEHUE, PaBHOE
JIOTIOJIHUTEIbHOMY HANpPSDKEHUIO OT BHEIIHEH Harpy3ku (T.e. OT COOpPY)KEHHMsI) Ha
rinyoune ucneitTanus. [OCT 20276-99 nonyckaer nmpuHUMAaTh IS pacuéra MOIyJis
oOmiet nedopmaruu He MEHee YeThIPEX CTYIEHEW Mociie JOCTHMIXKEHUS JaBJICHUS,
COOTBETCTBYIOIIETO HOPMaJIbHOMY HAIpPSHKEHUIO OT COOCTBEHHOIO Beca IpyHTa Ha
OTMETKE MPOBEJICHUS UCTIBITAaHUSI.

Monyns neopmManiiy paccuMTbiBaeTcs 1no Gopmysie:

(1 —v?)wdAP

AS ’

rae v — kodpdumuent Ilyaccona (ans kpynmHOOOJIOMOUYHBIX TpyHTOB v=0,27,

E =

s neckoB u cynecert v=0,30; qius cyrmuakoB v=0,35, nns rimH v=042); w —
oe3pasMepHbIiiii kodddunuerT (mas kpyrioro mramma w = 0,79); d — aumametp
mramma, cMm; AP — npupaienue 1aBieHUsl Ha TaMIl Ha pacyéTHoM ydactke, Mlla;
AS — npupaienue ocaiKy MTaMIla, CM, COOTBETCTBYIoLIee nHTepBairy AP.
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3a Hayajgo pacy€THOrO0 y4acTKa NPUHUMAETCS AABJICHHE HA T'PYHT, PaBHOE
OBITOBOMY JIaBJICHHIO Ha riyOuHe yctaHoBkH mTamna (Ps=p X h, rae p — mioTHoCTh
rpyHTa B CJIO€ BbIIIE TIyOWHBI YCTAaHOBKM IITamma; h - TiIyOMHA YCTaHOBKH
niTamna), a 3a OKOHYaHUE 3TOr0 ydacTKa — JaBJIEHHE, PaBHOE JIONOJHUTEILHOMY
HaIPSDKEHUIO OT BHEIIHEW Harpy3ku Ha riiyonHe ucnbiTanus (P=a X G, roe o —
koaduienT, npunumaemsiid o tadmuue 5.6. TOCT 20276-99 [...]; G — cpeanee
JaBJieHue o1 GyHIaMEHTOM MPOEKTUPYEMOTO COOPYKEHUS).

Kak mpaBuno, Ha cragud TpPOBEICHHS  WHKEHEPHBIX  HM3bICKAHUI
pykoBoactByroTcs pekomenaanued I'OCT 20276-99 [...], B COOTBETCTBUH C KOTOPOU
MOCJIe JOCTUXKEHUSI OBITOBOTO JAaBJICHUS JOJKHO OBITh HE MEHEE YEThIPEX CTyINEHEU
HarpyKeHHs.

[lo BenuumHe 3HAYEHUS MOAYJs oOmIel nedopmanuu CyIsT O KaTeropuu
cxumaemoctu rpyHTa. [Ipu E¢<S MIla rpyHT cuuTaercs CMIbHOCKMMAEMBIM, PH
Eo=5+20 MIla — cxxumaembim, ipu E¢=20-+-50 MIla manocxkumaemsim, a ipu E¢>50
MIla He3HaUUTENBHO CKUMAEMBIM.

3aganme 9. OmnpeneneHue MoayJs o0umed aedopManu TPYHTOB 110
pe3yJibTaTaM ITAMIOBBIX HCIIBITAHU.

1. O3HAaKOMUTCSI CO IITAMIIOBOW yCTAaHOBKOM, CMOHTHUPOBAHHOW B Irypde
Ha ONBITHOW IUIONIAJAKE WM B CKBaXxuHe. HapucoBarb cxemy MpOBEICHUS
IITAMITOBBIX UCIIBITAHUM.

2. B cooTBeTcTBMM C HOMEpPOM BBIJJAHHOTO BapuUaHTa 3aJaHus IO
Tabnuie 22 O03HAKOMUTHCS C YCJIOBUSIMH TIOBEJEHUS WCIHBITAHUS M PACCUUTATh
JMaMeTp IITaMIia, a TaKXKE BEJMYMHY MPUPOJHOTO JABJICHUS TPYHTA Ha TIyOWHE
YCTAHOBKH IITAMIIA.

3. JInsg  BBIJAHHOTO HOMEpa BapWaHTa 3aJlaHusl, WCIOJb3Yys JaHHbBIC
pE3yJIbTaTOB IITAMIOBBIX WCHBITAHUNA TPyHTA, NpUBEACHHBIE B Tabmuie 23,
ONPENIENIUTh OCA/IKY IITAMIIA 32 KaXKAYI0 CTYNIEHb HAIPY3KU U MOJHYIO OCaJKy MOCIIe
KKJOM CTYNEHM Harpy3Kd ¢ MOMEHTa Hadajia ombiTa. Pe3ynmbraThl opopmMuTh B
TabnuHOM hopme (CM. IpuIIoKeHue 9).

4. [Toctpouth rpaduKk H3MEHEHHs] OCaIKH IITaMmIa OT Harpy>KCeHHS C
MOMEHTA HayvaJia OIbITa A0 €ro 3aBepIICHUs (CM. IPUIIOKEHHE 9).
5. Jlns yCTaHOBJIEHHOTO PacuyéTHOrO0 HMHTEPBAja OMNPEACIUTh BEIUUUHY

MoayJs obuieil neopmanuu Mo BETWYMHE MpUpAIICHUs YACIbHOW Harpy3ku AP,
COOTBETCTBEHHO, MPUPAILEHUS OCAJKU mTamna, kKodgduurenta Gopmbl 1 KECTKOCTH
mTamMna (g Kpyrjoro mramna passbiid 0,79), auamerpa mrTammna U 3HAYEHUIO
kod(durreHTa 60KOBOTO paCHIUPEHUS [ B COOTBETCTBUU C YCIOBUSMU MTPOBEICHUS
UCTIBITAHUSI.

6. [lo BenuumHe 3HaueHus monayns obmei nedopmaruu E¢ ycTaHOBUTH
KAaTerOpUI0 COKMMAEMOCTH UCTIBITAHHOTO TPYHTA.
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YcnoBus IMPOBCACHUS NCIIBITAHUA

Tabmuma 22

[ MAoTHOCTb HESGOULMERT
= Mnowagb FnybuHa . 6oKkoBoro
= Mecto McnbiTbiBaembln | TPYHTOB Haz,

o Kpyrsioro YCTAHOBKM pacLlMpeHuns rpyHTa
] MCNbITaHUA ) TPYHT LWTAMMOM,

o1 wramna, cm” | Wramna, m 5 m
d r/cm

1 CKBaXkMHa 600 8,5 Cynecb 2,00 0,30
2 CKBa*kuHa 600 9,5 Cynecb 1,95 0,30
3 CKBaXkuHa 600 4,5 Mecok 1,85 0,30
4 CKBaXkMHa 600 5,0 Mecok 1,80 0,30
5 CKBaXkuHa 600 12,0 Cynecb 2,00 0,30
6 Wypo 5000 2,5 Mecok 1,83 0,30
7 Wypd 5000 23 Mecok 1,80 0,30
8 CKBaXXMHa 600 10,0 Cynecb 1,97 0,30
9 Wypo 5000 5,0 Mecok 1,80 0,30
10 CKBaXKMHa 600 7,2 Mecok 1,83 0,30
11 Wypo 5000 4,9 Mecok 1,90 0,30
12 CKBaXKMHa 600 2,6 Mecok 1,85 0,30
13 KoTtnoBaH 5000 13,0 Cynecb 2,00 0,30
14 CKBaXkMHa 600 7,2 Mecok 1,81 0,30
15 KoTtnoBaH 5000 9,7 Mecok 1,85 0,30
16 CKBaXknHa 600 10,0 Mecok 1,90 0,30
17 CKBakuHa 600 4,9 Cynecb 2,00 0,30
18 CKBaXXMHa 600 51 Cynecb 2,00 0,30
19 KoTtnoBaH 5000 7,3 Mecok 1,90 0,30
20 CKBa*kKMHa 600 1,8 CyrnvHok 2,10 0,35
21 Wypo 5000 1,4 Mecok 1,80 0,30
22 CKBaXkMHa 600 2,5 Mecok 1,80 0,30
23 CKBa*kuHa 600 9,5 Mecok 1,85 0,30
24 CKBaXkMHa 600 5,0 Mecok 1,79 0,30
25 KoTtnoBaH 5000 7;5 CyrnvmHok 215 0,35
26 CKBaXkuHa 600 1,0 Mecok 1,81 0,30
27 CKBa)XMHa 600 2,5 Mecok 1,79 0,30
28 CKBakuHa 600 10,5 Cynecb 1,89 0,30
29 CKBaXKMHa 600 10,5 Mecok 1,80 0,30
30 CKBaXkuHa 600 12,0 Cynecb 2,00 0,30
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Tabmuma 23

PGSYJ'IBT&TBI HUCIIBITaAHUSA TPYHTOB CTATUYCCKMMHA HAarpy3KaMu Ha IITaMII

Ne Buabl BennunHa ocagok wramna S, mm no ctyneHAm Harpysku P, MlMa
BapuaHTa | ocafok 0,05 0,10 0,15 0,20 0,25 0,30 0,35 0,40
1 2 3 4 5 6 7 8 9 10
% Sy 0,0 0,40 0,65 0,60 0,30 0,30 0,50 0,30
Se 0,0 0,20 0,20 0,30 0,45 0,30 0,45 0,20
5 Sy 0,05 0,20 0,20 0,35 0,35 0,45 0,35 0,20
Ss 0,05 0,20 0,20 0,25 0,30 0,45 0,40 1,00
5 Sy 0,40 0,50 0,35 0,35 0,25 0,25 0,35 0,35
Se 0,20 0,25 0,25 0,25 0,40 0,30 0,35 0,45
" Sy 0,10 0,25 0,30 0,10 0,15 0,05 0,10 0,20
Se 0,35 0,20 0,20 0,20 0,25 0,15 0,15 0,45
5 Sy 0,10 0,05 0,20 0,25 0,15 0,15 0,20 0,20
Se 0,25 0,25 0,15 0,15 0,20 0,30 0,40 0,55
. S. 0,20 0,40 0,35 0,40 0,50 0,70 0,65 0,35
Se 0,10 0,40 0,35 0,30 0,25 0,50 1,00 0,95
5 Su 0,35 0,35 0,55 0,45 0,70 0,65 0,90 0,80
Se 0,20 0,25 0,45 0,60 0,70 1,45 2,40 2,80
" Sy 0,10 0,10 0.25 0,20 0,15 0,35 0.25 0,40
Se 0,00 0,20 0,25 0,25 0,20 0,25 0,30 0,30
5 S, 0,35 0,35 0,75 0,25 0,75 0,65 0,90 0,70
Se 0,20 0,25 0,45 0,80 0,75 1,80 2,60 2,80
1 Su 0,05 0,15 0,20 0,15 0,25 0,35 0,25 0,45
Se 0,00 0,20 0,25 0,25 0,10 0,30 0,25 0,55
i Sii 0,75 1,20 1,05 0,95 1,05 1,00 1,00 1,50
Ss 0,40 0,20 0,45 1,15 1,05 0,80 1,00 2,00
- S, 0,20 0,20 0,10 0,30 0,15 0,30 0,20 0,20
Se 0,00 0,20 0,20 0,20 0,30 0,15 0,25 0,25
e Sy 0,20 0,30 0,35 0,40 0,50 0,60 0,60 0,55
Se 0,00 0,15 0,30 0,25 0,25 0,60 1,00 0,95
05 Sy 0,20 0,20 0,10 0,30 0,15 0,30 0,20 0,20
Se 0,00 0,20 0,20 0,15 0,25 0,15 0,20 0,10
- Sy 0,20 0,40 0,35 0,40 0,50 0,70 0,65 0,35
Se 0,00 0,10 0,35 0,20 0,25 0,50 1,05 0,95
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[Tponomxenne TabauIs! 23

1 2 3 4 5 6 7 8 9 10
16 Sii 0,20 0,20 0,10 0,30 0,15 0,30 0,20 0,20
Se 0,00 0,20 0,20 0,10 0,25 0,10 0,20 0,20
= Sii 0,50 0,20 0,50 0,45 0,45 0,30 0,30 0,30
Se 0,00 0,25 0,25 0,30 0,30 0,45 0,25 0,30
i8 S 0,30 0,40 0,30 0,45 0,15 0,10 0,15 0,15
Se 0,10 0,15 0,30 0,30 0,30 0,60 0,60 0,55
5 Sii 0,20 0,40 0,35 0,40 0,50 0,60 0,70 0,45
Se 0,10 0,15 0,35 0,20 0,25 0,60 1,00 0,95
55 Si 0,20 0,40 0,15 0,15 0,25 0,05 0,10 0,15
Sg 0,10 0,25 0,50 0,20 1,05 0,45 0,50 0,70
51 Sii 0,20 0,40 0,35 0,40 0,50 0,70 0,65 0,35
Se 0,10 0,15 0,35 0,20 0,25 0,25 1,05 0,95
55 Su 0,05 0,15 0,05 0,15 0,25 0,35 0,35 0,45
Se 0,00 0,20 0,25 0,25 0,15 0,30 0,45 0,55
5 Si 0,10 0,10 0,25 0,20 0,15 0,35 0,15 0,40
Se 0,05 0,20 0,25 0,25 0,20 0,25 0,15 0,15
54 Sis 0,05 0,15 0,20 0,15 0,25 0,35 0,25 0.45
Se 0,00 0,20 0,25 0,25 0,15 0,30 0,55 0,55
55 Si 0,05 0,10 0,10 0,20 0,25 0,30 0,35 0,45
Se 0,00 0,25 0,25 0,25 0,30 0,35 0,50 0,55
55 S 0,10 0,15 0,15 0,20 0,25 0,30 0,35 0,40
Se 0,05 0,20 0,25 0,25 0,30 0,35 0,45 0,50
5 S 0,20 0,20 0,15 0,25 0,20 0,25 0,20 0,20
Se 0,10 0,20 0,25 0,20 0,25 0,25 0,20 0,15
55 Sii 0,15 0,15 0,20 0,25 0,25 0,35 0,40 0,50
Se 0,10 0,20 0,25 0,35 0,45 0,55 0,65 0,90
55 S 0,20 0,20 0,15 0,30 0,25 0,30 0,20 0,20
Se 0,10 0,25 0,25 0,20 0,20 0,15 0,20 0,35
56 Sk 0,15 0,20 0,30 0,35 0,35 0,40 0,40 0,60
Se 0,15 0,25 0,30 0,35 0,40 0,45 0,55 0,85

111.2.4. IIpeccuomeTpuvecKue NCNLITAHUS TPYHTOB

CymHocth MeTona. VcmpiTaHue TpyHTa paaudaibHBIM — MPECCHOMETPOM
MIPOBOJISAT HEMTOCPEICTBEHHO B CKBAXKWHAX JIJIS ONIpeeNieHuss Moays Aedopmarun E,
a Tak’Ke OPUEHTUPOBOYHBIX 3HaUEHUH yaenbpHOTrOo creryieHus: C u yria BHYTPEHHETO
TPEHUS .

[Ipeccuomerp — mpubop Il OMpeneTeHUs MPOYHOCTH U CIKUMAEMOCTH
(mepopmupyemMocTi) TPYHTOB B CTEHKaX OypOBOW CKBaXMHBI MyTEM HArHETaHUS
KUIKOCTH WM Tra3a B KaMmepy 30HJa C DJaCTUYHBIMH CTECHKAMH, IEePEIAArOIIyI0
nayienue Ha TpyHT (Puc.47).
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Meton mnpuMeEHsieTCs il MECKOB, TJIMHUCTBIX, OpPraHO-MUHEPAIbHBIX U
OpraHUYeCcKUX TPYHTOB. BO3MOXHO HCHOJIb30BaHME METOJAa W JUISl HWCIBITAaHUS
CKaJIbHBIX TPYHTOB OT MSTKHUX JIO CPEHEN KPEIOCTH.

Moayns nedopMmanuy onpenesstoT Mo pe3ylibTaTaM HarpyKeHusi TpyHTa
TOPU30HTAJIBHOM HArpy3Koll B CTEHKaX CKBaXHWHblL. V3Mepenue mnepemenieHuit
00O0JIOYKHA 30HJIa OCYIIECTBIAIOT NYyTEM U3MEpeHUus o0bEMa KUAKOCTH (Tasa),
pacxolyeMoil Ha paclIMpeHHe Kamepbl 30HAa, WIM MyTEM HEMOCPEACTBEHHOTO
U3MEPEHUs pajuyca WA JJIMHBI OKPYKHOCTH KaMmepbl 30HJa B OTHAEJIbHBIX TOUKaX
JMCTAHIIMOHHBIMU JTaTYNKAMH.

ANNN

\\\\\\§

g

Puc.47. Cxema vcnipITaHUsl TPYHTA paidalibHBIM [IPECCUOMETPOM

[IpeumyiiiecTBa  MeTOJa  MEpel  IMTAMIOBBIMH __ UCHOBITaHUAMU.  [lpwm
MIPOU3BOJICTBE UCIIBITAHUHN TIPECCHOMETPOM OTITaIaeT HEOOXOAMMOCTh B TPYTOEMKHX
paboTtax 1o OypeHHIO CKBaXWH OOJIBIIOTO JAWamMeTrpa U B TOM 4YHUCJIE pabdoT Mo
ouncTke 3ab0s oOT mnwiama. HeT ocTpoit HEOOXOAMMOCTH B HCHOJB30BAHUU
MOTICPEMEHHO B OJHOW CKB@)XMHE WCIBITATCIIBHOW YCTaHOBKM H  OYypOBOTO
obopyoBaHus s AaybHelero e€ Oypenus. OMHaKO CleayeT YUUThIBaTh, UTO MPHU
MIPECCUOMETPUYCCKUX HCIBITAHUSAX BCE KE PEKOMEHIYETCs NPEKpaTUTh OypeHHe
CKBKHMHBI HA OTMETKE MTPECCHOMETPUUYECKOTO UCTIBITAHUS, a TIOCTIE €r0 MPOBEICHNUS,
yrayOuTh CKBOXHHY JIO OTMETKH CJEAYIOIIEr0 WCHBITaHWs. TakoW MOpsSaoK
MPOBENCHUSI HCTBITAHUNA O00ECTeunBaeT JIydllyl0 COXPAHHOCTh MPUPOJTHOTO
CJIOKEHUS TOPOJ] B CTCHKAX CKBAKUHBI, YEM B CIy4ae, KOT/ia UCTIBITAHUS TIPOBOISAT B
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npoOypeHHON CKBa)XMHE, MOAHMMAsi MPECCHOMETP IOCIEI0BATENbHO OT 32005 K
YCTBIO.

Henocrarku meroma. Moayne nedopmaiuu onpenenseTcss B HalpaBleHUHU,
NEPHEHAUKYJIAPHOM K OOBIUHOMY HANpaBJICHUIO JCHCTBUSA HArpy3Kd, 4YTO
HEJIOIYCTUMO IIPU MOPOJAX C aHU30TPOITHBIMU CBOMCTBaMH. Eciii moposl B CTEHKaX
CKBaXMHbl HEYCTOWYMBBIE, TO IMPAKTUYECKH IPOBOAUTH HCIIBITAHUS B CKBa)KUHE
oueHb TpyAHO. CleyeT TakKe OTMETUTh, YTO HCIBITHIBATECS IMPECCHOMETPOM
MOJKET TOJIBKO CJIOM, MMEIOIINNA MOIIHOCTh HE MeHee 1,5 BBICOTHI paboueil Kamepbl
IIPECCUOMETPA, a 3HaYUT, MOIIHOCTh TaKOT'O HCHBITHIBAEMOIO CJIOSl TPYHTa JIOJKHA
ObITh HEe MeHee 4eM 0,3 M ... 2 M (B 3aBUCUMOCTH OT UCIIOJIb3yeMOT0 000PYyI0BAHHS).

Ob6opynosanue. [Ipu ncnpiTanuy TpyHTa IPUMEHSIOT CIEAYIOIIee
000pyIOBaHUE U CIIOCOOBI MPOXOIKU CKBAKWH, 00ECIICUNBAIOIINE COXPAHEHUE
IPUPOIHOTO HAMPSIKEHHOTO COCTOSIHUS TPYHTA:

- caM03a0ypHUBaIOIUECs PECCUOMETPHL;

- OypeHue CKBaXXUH IO/ 3aIllUTON TSXKENBIX PaCTBOPOB;

- TPOXOAKY Yy4yacTKa CKB@)XHMHbBI, Ha KOTOPOM OyAyT MpOU3BOJUTHCS
UCIBITAHUS, C IOMOILBIO MTOJIBUKHOM KOJIOHHBI 00Ca/IHBIX TPYO.

B rpynrax, obecrneunBaronmx yCTONUUBOCTh CTEHOK CKBaXXHHBI, TOMYCKAETCS
IIPOBEJICHUE HUCIBITAHUI 0€3 COXpaHEHUs MPHUPOJHOIO HAINPSHKEHHOIO COCTOSHUS.
[Tpu 3TOM 00s3aTENBbHBIM SABISETCS COXPAHEHHE HPHUPOJIHOTO CIOXKEHHSI T'PYHTOB.
[loaToMy TmIpoXoJKa CKBaXHH Ha MHTEpBAJIEC HCIBITAHUNA  OCYIIECTBIISETCS
BJIABJIMBAIOIIMM CIOCOOOM KOJBIEBBIM 3a00€M C MOMOIIBI TOHKOCTEHHOIO
OypOBOTO IUIUHIPUYECKOrO HAKOHEYHUKA (TPYHTOHOC). OTHUM JIOCTUTAETCA
JBOMHOM TMOJOXKUTENbHBIM A()PEKT — OTOMPAaIOT MOHOJMT TPYHTa Ha OTMETKE
UCIIBITAHUM M XOpPOIIO COXPAHSAETCS TPYHT B CTEHKAX MCIBITYEMOW CKBa)KUHBI.
JlnaMeTp CKBakKMH HE JOJKEH MPEBBIIIATh IUAMETP 30H]1a MpeccuomMeTpa 0osee yem
Ha 10 mm.

B coctaB ycTaHOBKM 1J11 HICOIBITAHUSI TPYHTA PagualbHbIM IIPECCUOMETPOM
(Puc.48) momKHBI BXOIUTD:

- 30H]I, UMEIOIINIA SJTACTUYHBIE CTEHKHU U COCTOSIINN U3 padoueit u
BCIIOMOIaTEJIbHOW KaMep;

- YCTPOMCTBO I CO3AaHMSI U U3MEPEHUS 1aBJICHUsS B pabouell kamepe 30H/4a;

- YCTPOMCTBO U1 U3MEPEHUS paJUalIbHBIX NTEpEMEILEHUI 000JI0YKH 30HA.
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Puc.48. Cxema nmpeccuoMeTpa U €ro COCTaBHBIE AJIEMEHTHI:

A —30H1; b — ycTpoiicTBO co3naHus M M3MepeHus JaBiIeHUs B paboueil kamepe
30H72; B — ycTpoiicTBO M1t M3MEpeHUsl pauaibHBIX IEPEMENICHUI 000I0UKH 30H/1a.
1 — ra3oBblif OAJIOH; 2 — PEeAYKTOP; 3 — MAHOMETP; 4 — U3MEPUTENIbHBIN LWIUHAD; 5
— KpaH-TpOMHUK; 6 — 0auok; 7 — HUIaHTH; 8 — BCIOMOTATENIbHBIE KaMephl; 9 —
pabouas kamepa.

CymecTBylOT THAPABIMYECKHE M ITHEBMOJJIEKTPUYECKHE IPECCUOMETPHI.
JlaBnenue B ux paboueil kamepe co3gacrcs 3a CUET HAarHETaHUsl CHKaToro BO3ayXa
WIM Ta3a (MCIOJIb3YyeTCs, HAlPUMEp, YIJIEKHUCI0TA WK a30T) B MOJYI0 KaMEpy WM 3a
CYET 3aIl0JIHEHHUs €€ BOJOM.

184



N3mepenne paaniasibHBIX TMEepEeMEIIeHUu 000JI0UKH pabodeld KaMepbl MOXKET
OCYUIECTBJISATBCA NYTEM U3MEpEeHHs O00bEMA JKUIKOCTH, pacXolyeMoll Ha
pacupenre 000J04YKM (TUApaBiIMYecKui mpeccuomeTp, Puc.49a), umum nyrtém
HEIMOCPEICTBEHHOT'0 U3MEPEHUSI paJlyca WM JIJTMHBI OKPYKHOCTH paboyeil KaMephl
30HJa B OTIEIbHBIX TOYKaX JUCTAHIMOHHBIMU JaTYUKaMH (TIEPBUYHBIMU
npeodpaszoBaresiMu) (ITHEBMOAJIEKTPUUECKUH TTpeccuoMeTp, Prc.4906).

['unpaBnuyeckue MpeccUOMETPbl MPOCTHl U HAAEKHBI B IKCIUTyaTallMd, HO
HEY0OHBI JIJIs1 pabOThI B XOJIOTHOE BpeMs Tofa.

[THeBMORNIEKTpUUECKHE TMPECCHOMETPHl 0OoJiee KOMIIAaKTHBI, HO H Ooiee
CIOXHBI C TOYKH 3PCHUS HW3MEPCHHs paAHabHBIX TMepemernieHuii. OHH MOTYT
MPUMEHATHCA KaK B JIETHUX TaK W B 3UMHHUX YCJIOBHUSX. OJTH TPECCHOMETPHI HE
UMEIOT JKECTKOW CBSI3M C MOBEPXHOCTHIO M MO3TOMY MOTYT IIMPOKO MPUMEHSATHCS
IIPY M3BICKAHUSAX HA MOPE C IUIAaBYYHX YCTAHOBOK B YCJIOBHSX KOJICOAHWUN ypOBHS
BOJIBI.
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Puc.49. Cxema pa3HOBUIHOCTEN TPECCUOMETPOB:

a — TUAPABJIMYECKHI; O — MHEBMOAJICKTPUYECKUM; 1 — pe3nHoBasi 000JI0YKa
30HJa; 2 — KOJIOHHA COCAMHUTENBHBIX TPYO IJs MOJa4ul BOABI B PE3MHOBYIO
000JI0YKYy 30HJa; 3 — BOJOM3MEpHUTENbHBICE TpyOkH; 4 — TIEpBUYHBIC
npeoOpazoBareny (MbE30JATYNKM); 5 — TMOKUIN MUTAHT IS MOJA4YM CKATOro Tras3a B
PE3UHOBYIO O0OO0JIOUKY 30HHA; 6 — Kabenb; 7 — mpuOOp M CHATHS MOKAa3aHUU C
MbE30/IaTYNKOB.
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Puc.50. M300aps! ajig 6, B MacCuBe MOPOJT BOKPYT KaMep MpecCUoMeTpa:
A — pabouas kamepa; b — BcmomorareyibHbIe KaMephl

TpexkamepHass  KOHCTPYKIMS  30HAAa  oOeclieyuBaeT CHUMMETPHUIO U
OJTHOPOJHOCTh ITMUIMHIPUYECKOTO TIOJS HAMNPSOKCHW, BO3HUKAIOIIETO BOKPYT
paboueit kamepsl (Puc.50). B mpoiiecce ucnbiTaHuii BO Bcex TPEX Kamepax co3aaércs
OJIMHAKOBOE JaBJIEHWE, HO O AeopMaIusaX MOpoJ CyAST MO M3MEHEHHIO 00b&éMa
TOJIBKO pabouell Kamephl.
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IlonroroBka K MCHBITaHWIO. B CKBaXMHY YCTaHAaBIMBAIOT 30HA. B 30H7E
IIPECCUOMETpPA CO3JAOT JIABJIICHHE, PABHOE HAINPSHKECHUIO G 0 HOPMAJIbHOE
HanpsDKEHUE OT COOCTBEHHOIO Beca IpyHTa Ha OTMeTke wucnbiTaHus. [locie
YCTaHOBKM 30HJAa Ha OTMETKE MCIBITaHUS HEOOXOAMMO CMOHTHUPOBATH yCTPOWCTBA
JUISL CO3JaHUsl U U3MEPEHMS JAaBJICHUS B KaMepe 30HJAa U U3MEPEHHUs NEPEMEILCHHUS
000JI0YKH 30H]1A.

IIpoBeneHue ucnepiTanusg. B kamepe 30HIa CO3MAOT JABICHUE CTYNECHSAMU I10
0,025 Mlla no MoOMEHTa CONPUKOCHOBEHHSI OOOJOYKM 30HJA CO CTEHKaMH
CKBa)XMHBI, a Jlajee — CTYNEHSMH, YKa3aHHbIMU B Tabmuuax 24-26. IlpenenbHoe
NABJICHUE YCTAHABJIMBAETCS MPOrpaMMON M3bICKAHWA B 3aBHCHUMOCTH OT LEJIH
VCTIBITAaHUU.

Taomura 24
YcioBus IPOBEICHUS KOMIIPECCHOHHBIX UCIIBITAHUHN B KPYITHOOOJIOMOYHBIX
U TICCYAHBIX TPYHTaX.

Kosdpdumuent | Crynenu nasnenus Ap, Mlla, .
r Bpewms ycnoBHOM
PYHTBI BOJO- IIPH TJIOTHOCTH CIIOKEHUS
cTaOuIn3aluu
HACBIIICHUS I'PYHTOB
Cpenmel nedopmanuu
IInmoTHbBIC P Prixibie {,u
IJIOTHOCTH
Kpymso- S, <1,0 0,1 0,1 0,1 0,5
00JJOMOYHEIC
Hlecku 5. <1,0 0,1 0,05 0,025 0,5
KpYITHBIC
Hlecku 5.<0,5 0,1 0,05 0,025 0,5
CPeaHCH 0,5<S:<1,0 | 0, 0,05 0,025 1,0
KPYITHOCTH
[lecku menkue S <05 0,05 0,025 0,01 1,0
u neuteBaTeie | 0,5<S,<1,0 0,05 0,025 0,01 2,0
Tabmuma 25
VYcnmoBus mpoBeIeHUST KOMIIPECCUOHHBIX MCIIBITAHUH B TIIMHUCTBIX TPYHTAX.
Crynenu naBnenus Ap, MlIla,| Bpewms ycioBHOM
['pyHTHI
npu K03 GUIIMEHTE TOPUCTOCTH cTabuIIn3aIun
e< [0,5<e<|[0,8<e< "
0.5 0.8 1.1 e>1,1* nedbopmaruu t, g
I'muaucteie ¢
nokaszareneM tekyuectu: | 0,1 0,1 0,05 0,05 1
. <0,25
0,25 <1.<0,75 0,1 0,05 0,05 0,025 2
0,75<1.<1 0,05 ] 0,025 0,025 0,01 2
IL>1 0,05 ] 0,025 0,01 0,01 3

*[Ipu korddunmente mopuctoctu e > 1,1 BpeMs yCIOBHON CTaOMIA3AITIU
YBEJIMYMBAETCS Ha | 4.
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Tabmnura 26
Y caoBus IPOBEICHUST KOMIIPECCHOHHBIX UCITBITAHUH B TIPOCATOYHBIX
Y OpraHO-MHHEPAJIbHBIX I'PYHTaX.

Crynenu naBieHus | Bpems ycimoBHO# cTaOumu3anum
['pyHTHI
Ap, Mlla nedopmanuu t, 4
[IpocanouHble MPUPOIHOU 0.05 1
BJIQ)KHOCTH ’
[IpocamoyHble mTociie

pocal 0,025 2

3aMadyrBaHU
raHo-MHUHEpPaJIbHbBIE U

Op P 0,005-0,01 4

OpraHUYCCKHE

[Ipu OypeHHM CKBaXMHBI Ha OTMETKE MPOBEACHUS HUCHBITAHUM B KypHaj
UCIIBITAaHUSI 3aHOCAT XapaKTEPUCTUKY IOPOJ, OTPAXKAIOIIYIO JJISl CBSI3HBIX MOPOJ
KOHCHCTEHLUIO, a JUIsl HECBSI3HBIX MOPOJI IUIOTHOCTh cllokeHus. [lo 3TuM naHHBIM B
JaNbHEHIIEM OINpeaeNsieTcsl BeIWYMHA NPUPALIEHUs JaBJICHUS MpPU TEpPexojie ¢
OJTHOM CTYIIEHH Harpy3Ku Ha JApYyrylo.

IIpn omnpeneneHuM NaBJICHHS HA CTEHKY CKBaXKMHBI B ClIy4ae NPUMEHEHUS
TUJIPaBIMYECKUX MPECCUOMETPOB HE3aBHUCHUMO OT OOBOAHEHHOCTH CKBAYKUHBI
HEOO0XO0MMO K U3MEPEHHOMY MAaHOMETPOM JABJICHUIO JOOABIATh TMIPOCTaTUYECKOE
JIaBJICHUE CTOJ0A KUAKOCTH B THIPOMAruCTPaIH IPECCUOMETPA.

Kaxayio cTyneHb [AaBlieHUS BBLACPKMBAIOT A0 YCIOBHOW CTaOMIM3alUU
nedopmanuu rpyHta. [lpy vucnblTaHUSIX 7S OnpeAesieHus Moayns aedopmaiuu 3a
KpUTEPHUIl YCIIOBHOM cTabmin3anuu 1eopmManuy NpUHUMAIOT CKOPOCTh YBEJIMYEHUS
paauyca CKBaXXUHBbI, HE TipeBbImatoiyto 0,1 MM 3a Bpemsi, ykazaHHOe B Tabmure 27.

Tabnuua 27
Kpurepuu ycnoBHoi crabunuzanuu nedopmanuii rpyHTa npu
MIPECCUOMETPUYECKUX UCTTBITAHUSIX.

TpyHTEI Pexxum  |Bpems yciaoBHOM cTaOuIM3anuu
HCIIBITAHUS nedopmanmu t, MuH
Ilecku co cTeneHbl0 BIAXKHOCTH:
S, <0,8 15
S;>0.,8 30
I'muauCTRIC C MOKa3aTejIeM
TEKYYECTH: MennenHbIi
I <0,25 30
L > 0,25 60
Opra"o-MuHepaibHbIE U 90
OpTraHUYeCKHue
ITeckn 3
I'muaucThIC . 6
beicTpsIit
OpraHo-MHHEpaJIbHbBIE U 10
OpraHUYeCKue
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OTtcuéTel IO MpubopaM JyIst u3MepeHus AehopManuii Ha KaXKI0H CTYIICHH
JIABJICHHS TTPOU3BOJIAT cOTIacHO Tabsuiie 28.

Ta0Omuma 28
PexomenmyeMoe Bpems uaMepeHus aedopMariiii pyHTa Mmpu
MIPECCUOMETPUYCCKHUX UCITBITAHHSIX.

Pexum ncnibitanus
['pyHTHI = >
MeeHHbBIN beicTphIi
Yepes 1 MuH B TeueHUE
Uepe3 5 MUH B TEUEHHE NIEPBBIX
Ilecku NIEPBBIX 3 MUH, Jlajee —
15 mun, nanee — uvepes 15 Mun
yepes 3 MuH
UYepes 10 MuH B TeUeHUE Uepes 2 MUH B TCUCHUE
['muaUCTBIE nepBbix 30 MUH, anee — nepBBIX 6 MUH, Janee —
yepe3 30 MuH yepe3 6 MUH
UYepes 15 muH B TeueHue Yepes 2 MUH B TEUECHHE
OpraHo-mMuHEpaAIbHBIE
nepBbix 60 MuH, 1anee — nepBbix 10 MuH, nanee —
Y OpraHu4ecKue
yepe3 30 MuH yepes 10 mun

Oo0paboTka pe3yJbTaTOB
[To maHHBIM KUCTIBITAHUM CTPOST rpadK 3aBUCUMOCTH MEPEMEILICHUS] CTEHKHU
CKB2KUHBI OT TOPU30HTAIILHOTO JaBicHus Ar = f(p) (Puc.51)
PexomMentyeMblit Macitad rpaduka:
o ropu3onTasn: 20 mm —0,1 MIla nnsa naBienus p;
110 BEPTUKAIM: S MM — | MM JIJ11 IEPEMEIIICHUS CTEHKU CKBAXKUHBI Ar.

Ar, MM ‘

/
Ar

Aro

Py 2, p, MIla

Puc.51. I'padux Ar = f (p): 1 — nuHelHas yacTh rpaduka;
2 — oCpenHSIoIAs npsimas
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Ha rpaduxe (Puc.51) mnpoBomaT OCpETHSIONIYIO TPSAMYI0 METOJIOM

HAaMMEHBIIIMX KBAJPaTOB WK IpauecKuM METOJIOM. 3a HayallbHbIe 3HAYEHUS po U
Ary (mepBasi ToYka, BKJIIOYaemasi B OCPEIHEHHE) MPUHUMAIOT 3HA4YCHUs p u A,
COOTBETCTBYIOIIME MOMEHTY IOJHOTO 00XaTUs HEPOBHOCTEH CTEHOK CKBAaXXUHBI —
Hayally JIMHEWMHOro ydacTtka rpaduka. 3a KOHEUYHBbIE 3HA4Ye€HHS p, U Ar, (mpenen
MPONOPIIMOHAILHOCTH) MPUHUMAIOT 3HA4Y€HUsI p U Ar, COOTBETCTBYIOIIUE TOUKE,
OorpaHUYHMBalIOIIEeH JUMHEHHBIH ydacTok rpaduka. Moayns aedopmaiuu rpyHTa E,

Mlla,

BBIYHCIISIOT JIJIS JIMHEHHOTO yuacTka rpaduka Ar=f(p) mo dpopmyie:
E=Kr*ro(Ap/Ar), rae

KOPPEKTUPYIOMUN KO3PDUIIUEHT, 3aBUCSIINUNA OT TapaMeTPOB YCTAHOBKHU

Kr— u ko3 dunrenTa 6okoBoro pacumpenus (koadgdunrenta [lyaccona);

Fo— paanyc CKBa)KUHBIL, PaBHBIN Iy + Al (T.€. paguyc Kamepsl IIPU HAYaJIbHOM
JTaBJICHUH ),

oy —  paanyC MNPECCHOMETPA, CM;

Arp— mpupalieHue paguyca IpecCuoOMeTpa, COOTBETCTBYIOIIEE P, CM;

Ap— pUpallCHUE AaBJICHUS HA CTEHKY CKBAKUHBI MEXKy IBYMSI TOUKAMH,
B3SATBIMM Ha ocpeaHstolei npsamoi, Mlla;

Ar__  TPUpalleHHe NEPEMEIUEHHS CTEHKN CKBaKHHDI (o paauycy),

COOTBETCTBYIOIIEE Ap, CM.

JUIsi IpOEKTUPOBAHMSI OCHOBAaHUN M (YHAAMEHTOB 3JaHUA U COOPYKEHUU

HOPMAJIbBHOTO W ITIOHMKCHHOTI'O ypOBHefI OTBCTCTBCHHOCTH AOIIYCTHMO Kr IMPUHUMATb
COIJIaCHO YKa3aHUWAM, HpHB@I[éHHBIM HMXKE.

[Ipr mpoBeneHMM UCHBITAHUKA IO MEMNJICHHOMY pPEXHUMY C COXpPaHEHHUEM

MPUPOTHOTO HAMPSDKEHHOTO COCTOSIHUSA TpyHTa Kodpduiment K, gomyckaercs
IIPUHUMATH PABHBIM:

JUJISL TIECKOB M CYTIECEM....uvvveeeenenneen. 1,30
JUISL CYTITUHKOB. ....veeeeuivieeeiiieeeeieeeeanns 1,35
JUTSE TIIMH. ..ooeeeeeeiiee e eeeeenaans 1,42

[Ipu mnpoBeneHUU WCHBITAHUA TIO OBICTPOMY PEXKHUMY C COXPaHEHHEM

HEHAPYIIEHHOTO CJIOXeHUs rpyHTa Koddduiment K, npuaumats mo tadmuiie 29.
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Tabmura 29

3HaueHue KoppekTupymiero ko3 duurenta K, npu uCnbITaHUSAX MECUAHBIX U

TIMHUCTBIX T'PYHTOB IIPCCCUOMCTPOM.

HanmMeHoBaHMe rpyHTOB T ny6ura I/;EHHTaHHﬂ’ Koaddumuent K,
[lecku ¢ k03P PUITMEHTOM TOPUCTOCTH: Jo 10
e<0,5 2,5
0,5<e<0.8 2,25
e>0,8 2,0
[ TMHUCTBIE TPYHTHI C 1.10Ka3aTeJ1eM To 10
TEKY4eCTH:
Ip <0,25 2,0
0,25<1.<0,5 3,0
I > 0,5 4,0
[MuHUCTBIE TPYHTHI C TTOKa3aTeIeM Or 10 110 20
TEKY4YECTH:
I <0,25 1,75
0,25<1.<0,5 2,5
IL > 0,5 3,5

IIpumeuanue — J{1s1 TIMHUCTBIX AMIOBUATBHBIX TPYHTOB J0OITYCKAETCA

ymenbieHue kodpdunmenta K, va 20 %.

B nporecce ucnbiTanus BeAyT KypHaI, (hopmMa KOTOPOTO PUBEICHA HIKE

(tabmuna 30).
ZKypHaJj ucnpITaHus TPYHTA PaAuadbHBIM PECCHOMETPOM
Tabmuma 30
OTtMmeTKa HnTep- ITonmpaBka aBpJie-
s| § P~ Cron6 BO/JIBI p A
UCHBITA- | E| & BaJ Ha HHC
s | & B [Toka3anus
nugHa | H| &A'| Bpeme- pactsike- | TpPYHTa,
MarvucTpain MaHO-
rIyOuHe, HU At, HHE MlIla
Mpeccuo- METPOB
M q METDA. M 000JI0OYKH,
P, MIIa
1 2 3 4 5 6 7 8
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npoaospkeHue Tadmauist 30

[Tpuparue-
Hcnpasnen-
[Tokazanust mpruOOPOB 1151 U3MEPEHUS HELe HUE paguyca
aNaIbHOTO MEPEMEILICHUS, MM CKBaXKUH
pai pEMET ’ TIOKa3aHUs ’ 2
MM Bpewms =
npuOOpOB, <
Cpen- BBIJIEP- X
MM @)
Hee KKHU At, =
Hene- (mompaBka " =
Mep . Ha . Ar =
1 2 3 4 5 6 it nedopmary
HUE,
10)
MM
9 10 | 11 12 | 13 14 15 16 17 18 | 19 20

XKypHan ucnblTaHUN JOJKEH COJEp)KaTh CBEIEHUS 00 M3MEHEHUHU pajauyca
paboueii kamepbl WM 00 H3MEHEHHH O00BEMa pabouell KUAKOCTH B MEPHOM
HUJIUHAPE.

OmnpenejieHHne NPOYHOCTHBIX XAPAKTEPUCTHK TOPHBLIX mopoxa. Eciau
UCIIBITAaHUSL JTOBEJEHBl 1O TMOJIHOTO pa3pylIeHUus MOpOAbI, T.€. MaKCHUMalbHas
Harpy3ka COOTBETCTBYET Ipelely HeCylled crocoOHoCTH Pnp, TO N TIMHUCTHIX
NOpoJ. ~ MOXHO  ONpEAeNuTh  CUEIUIeHue, noib3ysack  ¢opmynoit  T'TIN
@DyHITaMEHTIIPOEKTA:

—P
mp
C= 9\'1 oy
op
In

Vv rae
Pnp —  mpenen nmpoyHOCTH HECYIIEH CIIOCOOHOCTH;
Vnp —  mpupaiienue o6bEMa kamepsl ipu Prp;
P — JIABJICHUE HA TIPENOCIEHEN CTYIIEHN UCTIBITAHNM;
vV — npupaiieHne o0bEMa Ha IPEANOCISAHEN CTYNIEHU UCTTBITAHU;

MOCTOsTHHAs, OnpeensieMast KOHCTPYKTUBHBIMU OCOOCHHOCTSIMU NPUOOpa
U YIJIOM BHYTPEHHETO TPEHUsI IIIMHUCTOM MOpOobl (HAXOAUTCS B IIPOLIECCEe
napajuiedbHbIX TPECCHOMETPUYECKUX UCTIBITAHUNA U Ja0OPaTOPHBIX
UCIIBITAHUM Ha OBICTPBIN CABUT).

HopmaTuBHas Jureparypa:

I'OCT 2027699 «I'pyHTBl. METOABI MOJEBOTO ONMPEAECIEHUS XapaKTEPUCTHUK
MPOYHOCTH U JiIePopMUPYEMOCTIY |...]
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111.2.5. UcnibITaHus TPYHTOB METOAOM BPalIaTeJbHOIO Cpe3a

CymHocTh MeTo1a

HcnbiTanust TpyHTa BpamiaTebHBIM CPE30M MPOBOMAT IS OTPEISICHUS
CJICIYIONTUX XapaKTEPUCTUK MPOYHOCTH: COMPOTUBIICHUS TPYHTa cpe3y T, yria
BHYTPEHHETO TPCHUS (, YACIBHOTO CIEIJICHUS ¢ M OIEHKH TMPOCTPAHCTBEHHOM
W3MEHYMBOCTHU MTPOYHOCTH TPYHTOB.

Merton BpamarenbHoro cpesa (Puc.52) 3akntoyaercs B CO3aHUU U U3MEPEHUHN
KPYTSIIMX MOMEHTOB, 3aTpPauMBAEMbIX HA MPEOJOJICHHUE COIMPOTHBICHHS MOPOIbI
BpalICHUIO KpecTooOpa3HOro paboyero opraHa — KpbUIbYATKU HIDKE 32004
CKBOXHMHBl WJIM B MaccuBe. JIpyruMu cjIoBaMH, UCIBITAaHUE 3aKJIIOYAETCsS B Cpe3e
nopoAsl MO  IWIMHIPUYECKOM  TMOBEPXHOCTH,  00OpasyeMod  BpallleHueM
OPSIMOYTOJIbHUKA  BOKPYT  OCH  CUMMETPUU. ITOT  CABUT  MPOUCXOJUT
NEPHEHANKYIIAPHO HAIJIACTOBAHUIO TOpOAbl. VcmbiTaHWe BpaliaTtelbHBIM CpPE30M
MIPOBOJISAT B YCIOBUSIX MPAKTUYECKOTO OTCYTCTBHSI IPEHUPOBAHMUS.

Merton mpuUMEHSIETCS ISl TJIMHUCTBIX TOPOJ OT TOMYTBEPIAOW IO TeKydeh
KOHCHCTEHIIUH, OPTaHO-MUHEPATbHBIX U OPTaHUYECKUX TPYHTOB — HIJIOB B TOp(}OB, a
Tak)ke 3aTOP(POBAHHBIX TOPOJ C KPYIMHOOOJIOMOYHBIMH BKIIOUCHHSAMH pa3MepaMH
2—10 MM B konmdectBe He Oonee 15% mo macce (tabmuma 31). B mopomax c
COJIEp’)KaHMEM KpPYIHOOOJIOMOYHOTO Matepuana Oonee 15% »sTOoT MeTOom He
MPUMEHSETCS. T.K. OHH OKa3bIBAIOT CYIIECTBEHHOE BIIMSHHUE HA PE3YJIbTATHI OTIBITA.

Wcnbitanust Ha cpe3 He TPEOYIOT OOJBIIUX MaTepUATBHBIX 3aTPaT U TPYAOBBIX
pPEeCypcoB U TPOBOMASTCS C UCIOJIB30BAHUEM IOPTATUBHOTO OOOPYIAOBAHUS.
[IpeumyiiecTBO mepes MeTOAaMH KOJBIEBOTO Cpe3a W IMOCTYIATeIhHOTO cpe3a
COCTOMT B TOM, YTO B OTJIMYHE OT ITHUX METOJOB, METOJOM BpallaTeIbHOTO Cpe3a
BO3MOYKHO MPOBOJIUTH UCIIBITAHUSI HE TOJIBKO BBIIIE, HO U HIXKE YPOBHSI MOA3EMHBIX
BO/I.
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Puc. 52. CxeMa ucnbITaHusl TPyHTa Ha Cpe3 KPbUIbYAaThIM 30HJ0M B OypOBOM
CKBaXHHE: | — pabounii HAKOHEYHUK (KpbUThUATKA); 2 — KOJIOHHA IITAHT; 3 —
OIEPATUBHBIN CTOJIMK C YCTPOUCTBOM JUIs CO3AaHUS U U3MEPEHHUSI KPYTALIETO
MOMEHTA; 4 — aHKePAa; 5 — OTKPBITHIA CTBOJI CKBaKUHBI.
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YcaoBus NMPUMEHEHUA ME€TOAA

Tabmuna 31
. | MuHUMaIbHBIN
Mecto ['my6buna | MuHHUMAaNTbHBIN MuHnMasbHAs
Meton I'mpaporeosioru- TAAMETP
.|  I'pyHTbI IIPOBEJICHUSI | UCTIBITAHUS, JMaMeTp IUIOIIAAKa cpe3a
VCITBITAHHI YECKHUE YCIIOBUS o0caHBIX TPYO, )
UCIIBITAaHUS M CKBa)XHHBI, MM VM rpyHTa, CM
CyrnuHkwu,
TJIMHBI C
I >0,50; B maccuge
Bpara- Oprano Bpiue u ke HIDKE 32005
TEJIbHBIN P YPOBHSI . 0,5-20 89-146 89-146 200-600
MUHEpaIb- OypoBoii
cpe3 MOA3EMHBIX BOJ]
HBIE U OpTaHu- CKBQ)KUHBI
YecKue
TPYHTBI
CyrnuHku
TJIMHBI C
IL>1;
Oprano- B maccuse ¢
To xe b To xe 0,3-20 — — 200-600
MUHEpaIb- MOBEPXHOCTH
HBIE U OpTaHu-
YECKUe
TPYHTBI
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O6opynoBanue

B HacTtosiiiee Bpemsi NpUMEHSAIOTCS YCTaHOBKH pas3padboranHbie DI'VII
«Dynnamentnpoext», HUAOCII, ITHUMUC, YIIX u apyrumMu opraHu3alnusiMu.
Wx mapameTpbl cOOTBETCTBYIOT TpeboBaHusiM mpuiioxenus M k 'OCT 20276-99

(Tabnuia 32).

METOJIOM BpaIIaTeILHOTO cpe3a B OYPOBBIX CKBAKMHAX

Tabmura 32
PexomenmyeMble mapaMeTpbl 000pY0OBaHMS JIJIsT UCTIBITAHHHA

Cocrasn KPBUIbYAaTKHU U e€ XaApaKTCPUCTHUKHU

Tun KpeUIbYaTKH

I I1 111
KpbipuaTka pasmepaMu, MM:
BBICOTA 120 150 200
IUpUHA (TUaMeTp) 60 75 100
TOJIIIMHA JOIacTH 2 2,5 3
[TocTostHHAs KPBUILYATKH B, cM? 742 1545 3663
[IItanra, mm:
Hapy>KHbIA THAMETP 22-33.5
JUIAHA 500-3000
MaxkcumanbHbIi KPYTAIIUA MOMEHT yCcTpoucTBa, KH 18
" CM, HE MEHEe
[lorpemHocTs U3MEPEHUS KPyTALLEro MomMeHTa, kH - 0.36 0.18 0.18

CM

[Ipy wucmbITaHUSAX B TPYHTOBBIX MacCHBax Ha HEOOJBIIYIO TIIyOUHY
MPUMEHSIOT MOPTaTUBHBIE YCTaHOBKHU ((oTO 1).

doto. 1. O01mMKA B KOMILUIEKTA
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B 3aBucuMocCTH OT BHJIa HCHOBITHIBAEMOTO TPYHTa U €r0 COCTOSIHUS
MPUMEHSIOT CIEAYIOIINE TUIIBI KPhLIbYATOK:

- Manasi KpeuUibyaTka (tTun ) mpuMeHseTcs MpU UCTBITAHUSX CYTJIMHKOB U
e ¢ 0,5 < Ip < 0,75, a Takke IUIACTUYHBIX CYIeced, OpraHO-MUHEpaIbHBIX
IPYHTOB, B TOM YHUCJE C KPYMHOOOJIOMOYHBIMU BKJIIOYEHUSIMU pazmepamu 2—10
MM B KoJindecTBe MeHee 15 % mo macce;

- cpenusia Kpbuibuatka (tumn 1) mpuMeHsieTcss mpu UCTIBITAHUSAX TIUHUCTHIX
rpyHTOB ¢ lp < 1, opraHOMHHEpPAIBHBIX, B TOM YHCII€ C KPYMHOOOJIOMOYHBIMU
BKJIIOUEHUSIMU pa3zmepom Ooiiee 10 MM B konmdecTBe MeHee 15 % mo macce;

- 6ompmras kpeutbyaTka (Tut 1) mpuMeHseTcs mpu UCTIBITAHUSX TIIMHUCTHIX
rpyHToB ¢ |lp > 1, opraHo-MHHEpajdbHBIX W OpPraHUYECKUX TPYHTOB (0e3
KPYIMTHOOOJIOMOYHBIX BKIIFOUCHH).

B coctaB ycTaHOBKM [JI1 HCHBITAaHUS TPYHTA BPAIIATEIBHBIM CPE30M
(puc.52,53) n0IKHBI BXOAUTH:

- pabouunii HAKOHEYHUK C JIOMACTIMU (KPbLIbYATKA);

- IITAHTH;

- YCTPOMCTBO MJIsi BIABJIMBAHUSI KPbUIbYATKH B TPYHT U (pukcanuu e€ Ha
3aJlaHHOM TIIyOUHE;

- YCTPOMCTBA JJIs1 CO3/IaHUSI U U3MEPEHUS KPYTSIIErO0 MOMEHTA.

JI71s1 ucnibITaHus TPYHTa B MACCUBE YCTAHOBKY JIOTOJHSIOT YCTPOMCTBOM IS
OTKJIIOUCHHMS] KPbUIBYATKU OT IITAHT, MO3BOJISIIOIIUM U3MEPSITh TPEHUE IITAHT O
TPYHT MPU HETOJIBHXKHOM KpbLIbUaTKeE.
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Puc. 53. Cxema kpbuibuatoro 3ouaa koHcTpykuuu Y UT'C-HHUNC-2:
1 — onepaTUBHBIN CTOJIMK; 2 — IITAHTH; 3 — KPbUIbYAThI HAKOHEUHHUK; 4 —
MOJIBECKA; 5 — IEHTpaTop; 6 — coeMHUTENbHAs My(dTa; 7 — aHKepa.

[IpenHa3HayeH 111 ONPENENICHHS CKUMAEMOCTH M CONPOTHUBIISIEMOC-TH
NOPOJ CABUTY B CTEHKaX OYpOBBIX CKBAKUH. OCOOEHHOCTHIO YCTAHOBKH SIBJISIFOTCS
BBIJIBIDKHBIC JIOMACTHU, YOUpAIOIIMeCss B IIEJICBbIE BBIPE3bl, OHU BBIJIBUTAIOTCS C
MOMOIIILI0O BHYTPEHHHUX MOBOPOTHBIX TPYO. BHEIIHNE MOBOPOTHBIE TPYOBI CIIy>KatT
JUIsl YCTaHOBKM TpuOopa Ha onpeaenéHHoN riyonHe. CABUTAIOUIUE YCUIUSA
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MepealoTcsl Ha [OBOPOTHBIE pblYard OT PYYHOM Taldud MOCPEACTBOM
3aaHKEPEHHOTO TpocHKa cTynensmu mo 200-400 kr/cm?.

IToaroroBka K uCnLITAHUIO

YceTpolicTBO it U3MEPEHHsl  KpPYTSIIEr0 MOMEHTa JIOJDKHO — OBITh
nporpaayupoBato. [1o pe3ynbraram rpaayupoBKu COCTABISIOT rpaduk (TabiuiLy)
3aBUCUMOCTH KpyTsiiero mMomeHta M, kH-cMm, OT mokazaHudl H3MEpUTEITHLHOTO
ycTtporictBa N, CM, B BBIYUCIISIOT TTOCTOSIHHYIO XapaKTEPUCTUKY U3MEPHUTEIIBHOTO
ycrpoiicTBa 1, kH, mo dopmyne n = M/ N.

3a00if ONBITHOM CKBaXKHHBI JOJDKEH OBbITh pacmnojiokeH Ha 0.4 — 0,5 M
BbIIlIE OTMETKH UCTIBITaHUA rpyHTa (6onee 2+2,5 d, rne d — nuametp
KpPBUIBYATKH ).

CoOpaHHyI0 KOJIOHHY IITAHI C KPbUIbUATKOM oOmel aiuHoi Ha 0,8—1,2 M
Oonpiie TIIyOMHBI OTMETKM MCHBITAHUS TPYHTa BEPTUKAIBHO (IO OTBECY)
OITYCKAIOT B CKBOXHHY U TUIABHO BJABIMBAIOT B TPYHT, 3ariy0Jisis KPhUIbYATKY J10
OTMETKH UCTIBITAHUS.

[Ipu wucnbITaHUKM TPyHTa B MacCHUBE KPbUIbYATKY BJABJIMBAIOT B TPYHT,
OpUMEHSIE B Ciydyae HEOOXOJUMOCTH pbIYarv, JOMKpAThl WU CHEIUaTbHBIC
YCTPOMCTBA, MOCTENIEHHO HApaIBas KOJOHHY IITAHT.

[locne morpyXeHuss BepX KOJIOHHBI INTAaHT COEAUHSIOT C TOJIOBKOM
YCTPOMCTBA I CO3MaHUST U M3MEPEHHUS KPYTALIETO MOMEHTA M 3alHChIBAIOT
HavyaJbHbIE TOKa3aHUs MPUOOPOB.

IIpoBeneHue UCTILITAHUA

1. Ilpn ucnpITaHUM € 36MHOW TOBEPXHOCTH ONPEAEIISIIOT KPYTALIUNA MOMEHT
Mo = n N, COOTBETCTBYIOIIMI NPEOJOJICHUIO TPEHUS IUTAHT U CTEP)KHA
KPBUIbYATKH, MTyTEM BpaIIEHUs MITAHT CO CTEPKHEM KpbUIbUaTKH (0e3 JionacTeil) B
0,5 — 1 M OT TOYKM HCTIBITAHUS HA TOM ke riayOuue. [Ipu ucHbITaHUU TPYHTa B
CKBOXHMHAX MOXKHO HE YYUTHIBATh TPEHUE IUTAHI KPbUIBYATKH II0 TPYHTY U
KPYTAILLMA MOMEHT Ha IIPEOIOJIEHUE ITOTO TpeHUs My NpUHUMATh PABHBIM HYJIIO.

2. C nmoMomIpI0 yCTpPOMCTBA JUIsl CO3JaHUs KPYTSIIEr0 MOMEHTA BpAILAOT
KOJIOHHY IITaHT C KPBUIbYATKOM ¢ yriioBor ckopocThio 0,2 — 0,3 rpax/c. 1o mepe
BpallleHUsl 3allMChIBAIOT IOKa3aHUs MpUOOPOB [UIsI HU3MEpPEHUs KPYTALIEro
MOMEHTa [0 JOCTHXKEHUS MAKCHUMAJIbHOTO MOKa3aHUSI Nmax, COOTBETCTBYIOLIETO
MaKCUMaJbHOMY 3HAY€HUIO KpyTsauero wmomeHTa Mpm,. T.e. mpoBepHyB
KpBLJIBYATKY, MOYKHO OIPENAEIUTh MAKCUMAJbHBIM KPYTILUNA MOMEHT My, = N
Nmax, COOTBETCTBYIOIIUM MPUPOTHON MPOYHOCTH IPYHTA.

3. Jlasiee mpoa0OJIKaIOT BpalllEeHWE KPbUIBYATKU C YIJIOBOM CKOPOCTHIO 2—3
rpaj/c A0 yCIOBHOM cTaOUIM3alMK 3HAYEHUN KPYTAIIEro MOMEHTA, JOCTUTaeMOM
3a 2—3 MOJHBIX 000pOTa IITAHTH, M 3aMHCHIBAIOT YCTAHOBUBIIEECS MOJIOKEHUE
Nycr, COOTBETCTBYIOIEE YCTAHOBUBIIEMYCS 3HAUCHHUIO KPYTALIETO MOMEHTA. My,
=N Nyer , KOTOPBI COOTBETCTBYET MIPOYHOCTHU MOPOABI MOCIIE PA3pyLICHHs B HEM
CTPYKTYPHBIX CBSI3EH.
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4. Tlpy ucCHBITaHUM C MOBEPXHOCTH KPBUIBYATKY BJABJIHMBAIOT HA 33JIaHHYIO
riyOuHY, a IPU UCTIBITAHUU B ckBakuHe — Ha 0,1 - 0,5 M Hibke 320041

5. UcnibITanusi B MacCMBE MOYHO MPOBOAUTD JI0 TITyOUHBI, TJI€ OTHOLIEHUE

(M. — M) M.>0,5

[Ipy MEHBIIMX 3HAYEHHUSAX OTOrO OTHOLICHHWS WCHBITAHUE CIIEIYET
MIPOBOAUTH B CKBAJKHHE.

6. B mponecce ucnbiTaHus BeAyT KypHal, (opmMa KOTOPOro MpHUBEICHA
HUXKE.

/KypHaJ ucnbpITaHUsI TPYHTA METOI0M BPalaTeJbHOI0 cpe3a

Tabmuma 33
[lokazanus Kpyrsamue Y nenpHOE
Otmerka U3MEPUTEIIb- MOMEHTHI, COIIPOTHUB- Kpatkas
HCIIbITa- HOTO kH*cMm JIECHUE JHUTOJIOTH-
HHUSA HA | yCTpOMCTBA, CM cpesy, qeCKan
rIIyoOuHe, MIla XapakTepuc-
M THKa TPYHTa

N max N ycT N 0 M max M ycT M 0 Tmax Tyer

7. UcnbeiTanus IMOBTOPAKOT HC MCHCC TPCX pa3 IIPHU PA3INYHBIX 3HAYCHHUAX
HOPMAJIBHOI'O K ITOBCPXHOCTH CPC3a JABJICHHA.

O0paboTka pe3yJbTaToB

1. ITo maHHBIM UCHIBITAHUIN BBIYUCIISIFOT KPYTAIIAE MOMEHTBI Mmax, Myer 1 Mo
o ¢hopmynam:

Mmax =N Nmax,
MyCT =N NyCT)
Mo=n N(), rac
e IIOCTOSIHHAS XapaKTEPUCTUKA U3MEPUTEIIBHOTO YCTPOMCTBA, KH,
onpezaesnsiemMas 1o pe3yJibTaTaM rpaJlyupoBKH;
Ny 1 Nyor — COOTBETCTBEHHO, MAKCHMAIIbHOE 1 YCTaHOBHMBILEECH II0KA3aHN
W3MEPUTEIBHOIO YCTPOUCTBA, CM;
No MOKAa3aHUE U3MEPUTEIBHOTO YCTPOMCTBA, XapaKTEPU3YIOIIIEE

TPEHUE LITAHT O TPYHT HPH OTKIOYEHHON KPBUIBYATKE, CM.

2. PacunThiBaeTCsl COMMPOTUBIICHUE TPYHTA CPE3Y.
3a CONPOTHUBIICHUE I'PYHTA CPE3Y Tmax, MIIa niut tyc;, MIla mpuHuMaroT 3Ha4ueHue,
omnpezensiemoe 1no popmyaam

Tmax = (Mmax — M) | B (7711 HEeHapyYIIIEHHOTO CIIOKCHHUS )
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Tyer = (Myem — Mp) | B (1151 HapyIIEHHOTO CII0KEHUST)

rae B — NocTosHHAs KPBUILYATKH, CM°, IPMHUMAEMas B 3aBUCUMOCTH OT
TUIA KpbUTbYaTKH (Tabsmia 33) uiam MoKeT ObIT paccuuTaHa 1o ¢hopmyiie:

nd? { d
II']' = _!'_I |r? + -i]'

l.-

[ £

rae d —muameTp KphUTbYaTKH, CM;
h— BBICOTA KPBUILYATKH, CM.

3. 11l TTUHUCTBIX, OPraHO-MHUHEPAIbHBIX U OPraHUYECKUX IPYHTOB ¢ I > 1
(T.e. HAXOALIUXCS B TEKYYEM COCTOSTHUM) ONPEAEISIOT YTroJI BHYTPEHHETO TPEHUS
¢ U yIEIBHOE CLCIUICHUE C, IPUHUMAs YCIOBHO @ = 0 ¥ C = tmax.

4. Ilo pe3ynbTrataM UCHBITAHUHN CTPOST rpaUKH 3aBUCUMOCTHU

=1 (4]) (Puc.54) u t = f(p) (Puc.55)

Macirab rpaguka

1o ropusorTamu: 1 mm — 2 mm s A1l (CM. moKa3aHUS U3MEPHUTEIBHOTO
npudopa N) wiu 1 rpag — 2 mm st A¢

no Beptukanu: 0,1 MIla — 20 mm i t.

., Mia }

oty e e e e i ——

Al MM
A @, Tpag

Puc.54. 3aBUCHMOCTb YZAEJIBHOTO CONPOTUBIIEHUS CPE3y OT MEpEeMEIICHUN

(A)
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Macmtab rpadguka
no ropuzontanu: 20 mm — 0,1 Mlla nns p;
no Beptukanu: 20 mm — 0,1 MIla g t.

T, Mﬂa{

0 | ;,T/lﬂa

Puc.55. 3aBucuMoCTh yIE€TBHOTO CONMPOTUBIIEHUS CPE3Y OT HOPMAJIBHOTO K
MOBEPXHOCTH Cpe3a JIaBJICHUs (p)

5. I1o 3HAYEHUSAM Tmax OLIEHUBAIOT XapAKTEP MIPOCTPAHCTBEHHOM
W3MEHYMBOCTH MMPOYHOCTH TPyHTOB B cooTBeTcTBUU ¢ ['OCT 20522.

6. Monyns nedopmaniuu rpyuta E onpenenstor o popmyie:

, . Mog—t-d-1(2h41,33d) 5/ dh
E=o(l—pp 0.25d%h1 V 5
rae
K02 ULIMEHT, 3aBUCAIIUN OT COOTHOIIIEHUS BBICOTHI
® —  KpBUIbYATKHU U MUPUHBI €€ JtonacTy, pu h = 2d, o = 0,92;

kodpdunment Ilyaccona, ais rioun p = 0,42;

KpYTAILIMA MOMEHT B IIEPBBI MOMEHT NPUJIOKEHUS CUJIbI, KOT 1A
My — yron moBopoTa Jonactei OJU30K K HYJIIO U yCUITUE 3aTPauynuBaeTCs B
OCHOBHOM Ha C)KaTue rpyHra, kI' - cm;
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T - YAENBHOE CONPOTHUBIEHUE caBUTY, KI' / cMm?;

JTUaMeTp LWIMHIpPA, 10 00pa3yronieil KOTOPOro MPOUCXOIUT
cpe3 (IBOIHAsI IMPUHA JIONACTH), CM;

h BBICOTA JIOITACTHU KPbUIBYATKH, CM;
I - BCIIMYMHA ICPCMCIICHUA JIOITACTH, CM.

HopmaruBHas gureparypa:
I'OCT 20276-99 «I'pyHThl. MeTOIBI MOJIEBOTO OMPEACICHUS
XapaKTEPUCTUK MPOYHOCTU U AeHOPMUPYEMOCTI |...]

II1.2.6. OTO0pP MOHOJMTOB I'PYHTA METOAOM PEKYUIETro KOJIbIA

OTO6Op MOHOJUTOB IPyHTa METOAOM PEXYLIEro KOJbLA MPOBOIUTCS AJIS
OIPEENIEHHS €ro INIOTHOCTH MPU €CTECTBEHHOM BIAKHOCTH.

Jlns oTOopa MOHOJIMTOB TpedyeTcs pexyiiee koibiio (Puc.56), cocrosiee
3 paboyell yacTH C BHYTPEHHUM JUaMEeTpoM He MeHee 50 MM i CBSI3HBIX
rpyHTOB U He MeHee 100 MM 1u1s mecuaHbsIx. BeicoTa pexymiero Konbua JOJKHA
ObITh HE MEHEE MOJOBHHBI IUAMETPa, HO He Oosiee AuamMeTpa KoJblia CO CTEHKAMHU
tommuHoit ot 0,3 mm 1o 0,5 mm. CBepxy Ha paOodyr0 4acTh KOJbIA JIOJDKHA
HaJIeBaThCsl Hacagka Toro e auamerpa BwicoTot 20 - 30 mMMm. K konbiy
MPUKIIAJIBIBAETCS KPBIIIKA—IITOK JIJIs 3aJaBJIMBAHUSI €r0 B TPYHT CO CMOTPOBBIMU
OTBEPCTUSAMH JUIsI HAONIOACHHS 3amojHEHUsi Koyblia TpyHTOM. C  IeJbio
HEJIOMYIICHUS IepeKoca KOJbIla IPH 33/1aBIIMBAHUM €r0 B TPYHT, OHO CHa0XKaeTcs
HaIPaBJISIIOIIUM KOJbIOM-IOACTaBKO. KpoMme TOro, mpu HCHOJb30BaHUH 3TOTO
MeTo/Aa Il 0TOOpa MOHOJIUTOB HEOOXOJMM HOX C TPSIMBIM JIE3BHUEM JJIMHOMN
OoJplIe auaMerpa KoJiblia, JBE IUIACTUHBI M3 METaula WM OpIcTeKia Juis
HAKpbIBaHUS KOJIbLIa C TPYHTOM, TEXHUYECKHE BEChI NIl B3BELIMBaHUA 0Opa3la
rpyHTa ¢ TOYHOCTBIO 10 0,01 r., MONMAITUIEHOBBIE MAKETHI ISl TPAHCIIOPTUPOBKH
oOpasiia ot Mecta otTOopa B 1a00paTOPHIO, COBOK HJIM JIOTIATA.
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Puc. 56. I[TpoGooTOOpHUK pexyliee KoJblo (pa3pes):
1 — HampaBJIsitoIee KOJIbIIO-TIOJCTAaBKa; 2 — paboyasi 4acTh KOJIbLIA;
3 — Hacazka; 4 — KpbIIIKa-IITOK.

[Mopsiiok oT60pa 00pasiia B MOJEBIX YCIOBUIX CIACTYIOIINN:

1) HO’XKOM BBIPaBHUBAIOT MTOBEPXHOCTH TPYHTA B MECTE OTOOpa 00pasiia;

2) Ha BBIPOBHEHHYIO IMOBEPXHOCTh YCTAHABIMBAIOT HAPABJISIONIEE KOJIBIIO-
nonactaBky (1, Puc.56);

3) Ha pabouyro ydacth kousbla (2, Puc.56) onmeBaror Hacaaky (3, Puc.56),
CBEpXY KPBIKY-IITOK (4, Prc.56) u BCTaBISAIOT €ro B HAIIPABJISIFOIIEE KOJIBLIO;

4) mpuKJIaabIBask yCUIIUE K IITOKY, 3aJaBIUBAIOT KOJBIIO IO YIOPa KPBIIIKU-
IITOKA B HAIIPABJIAIOIIEE KOJBIIO;

5) CHUMAIOT KPBIIIKY-IITOK, YOUPAIOT HAMpaBISIOIIEe KOIbIIO, 3aTEM BHOBb
HAJICBAIOT Ha PEXKYIee KONBIO KPBIIMIKY-IITOK U 33/1aBIIMBAIOT €T0 JI0 3alOJTHCHUS
TPYHTOM KOJIblIa-HACaIKH;

6) pasphIXJSAIOT HOXKOM TPYHT BOKPYT IPOOOOTOOpHHMKA M aKKypaTHO €ro
YIAJSIOT OT PEXKYILIEro HMINHIIPA;

7) CHUMAOT KPBIIIKY-IITOK C HACAJKH, HAKPHIBAIOT KOJBIIO TUIACTUHOW U
IPOBOJASAT MOAKOI MPOOOOTOOPHHKA COBKOM HIIM JIONMATOW, MPUIEPKUBAsi PYKOH
MJIACTUHY;

8) mepeBOpaunMBaOT MPOOOOTOOPHHWK HA TUIACTUHY, MPHUACPKUBAS TPYHT
CHHU3Y PEXYIIETo KOJbIIA;

204



9) 3aunIal0T HOXKOM TPYHT J0 PEXyIIeH KpOMKH pabouel 4acTu KoJbla U
HAKPBIBAIOT €T0 TIACTUHOM;

10) mocne mepeBopoTa MpoOOOTOOPHHKA HA MJIACTHHY, CHUMAIOT TIACTUHY C
HACaJIKM M caMy HacaJKy W YAAJSIOT JIUITHUHN TPYHT;

11) ouncTHB TUIACTUHY U HapYXKHBIE CTEHKH PEXYIIETO KOJbIla OT TPYHTAa,
MIEPECHINAIOT TPYHT U3 MPOOOOTOOPHUKA B IMOJMATHICHOBBIM MEIIOK, KJIATyT B
HETO 3TUKETKY C yKa3zaHHueM MecTa 0TOopa oOpa3siia;

12) nmocne noctaBku 00pasia B 1a00paTOPUIO €ro B3BEIIMBAIOT U U3MEPSIOT
00BEM pabodeii 4acTh PeXyIEero KObIia.

[1I0THOCTB BJIQKHOTO IPYHTA, I/CM>, BEIYUCIISIOT 110 (hOpMYyIIE:

P=m/V,rne

m- Macca BJIIaKHOTO 00pasia, T;
V- 00béM paboueii 4acTH PexKyLIEro Kojbla, CM°.

111.2.7. MeToabl udyuyeHusi ruIporeoJJOru4eCKuxX ycJa0Buii
3aCcTpanBaeMOM TEPPUTOPUU

MeTtoapl 1 TEXHUYECKHUE CPECTBA U3YyUYECHUS THIPOTE€OJOTHUECKUX YCIOBUN
3aCTPAMBAEMbIX TEPPUTOPUM IIPU  HHKEHEPHO-T€OJOTUYECKUX  M3BICKAHUAX
3aBUCAT OT XapakTepa pPEIIacMbIX 3a1ad, CIOKHOCTH M CTEIEHH H3YYEHHOCTH
re0JIOTUYECKUX YCJIOBHMM M HampaBi€Hbl Ha OO0ECHEYEeHHE JIOCTOBEPHOU
TUIPOT€0IOrHYecKoil MH(popManuu, HEOOXOAMMOW i NPABUIBHOTO, HAYYHO
000CHOBaHHOT0, 3(()EKTUBHOTO PELICHUS 110 BBISBJICHUIO OCHOBHBIX MH)KEHEPHO-
TeOJIOTUYECKUX OCOOEHHOCTEH HCCIIeyeMOM TEPPUTOPHH.

['uaporeosoruyeckre UccaeI0BaHusl IPOBOASTCS B 00513aTEIbHOM HOPSIKE
KaKk HeoOXoAuMas U CYILIECTBEHHAass COCTaBHasg 4YacTb MpU HH)XXEHEPHO-
IEOJIOTMYECKUX M3BICKAHUAX [UI1 IPOEKTUPOBAHUSA M CTPOUTENBCTBA BCEX
KPYIIHBIX COOPYKCHUH: BOJOXPAaHWIMIL, IIOTHH, MOCTOB, THAPO-, TEIUIO- H
aTOMHBIX 3JIEKTPOCTAHLIMNA, TOHHENEH, >KEeNe3HbIX IOpOT, aBTOCTPal, OOBEKTOB
OPOMBIIUIEHHOTO M TPaXIaHCKOTO  CTpoMTeNbcTBa. Takum  oOpazowm,
T'UAPOT€0JI0OTHYECKUE UCCIEIOBAHMS - 3TO YaCTh OOILIEro KOMILJIEKCA MHKEHEPHO-
re0JIOTUYECKUX H3BbICKAHUM, TPOBOJUMBIX [Jii OOOCHOBAHMSI CTPOUTEIHCTBA
HOBBIX, PACIIUPEHUS U PEKOHCTPYKLUMU ACHUCTBYIOIIMX IPEANPUITUN, 30aHUN U
COOPYKCHUHU.

[Ipy TUAPOTEONOTrHYECKUX MCCIENOBAHUAX JOJDKHBI OBITH OMNpPEIETEHBI
YCIOBUSL 3QJIETAHMS M PACIPOCTPAHEHHUs, PEXKUM U XUMHUYECKUH COCTaB
IIOA3EMHBIX BOJI, TMIPOT€OJOTHYECKUE IMApaMETPbl BOAOHOCHBIX TOPU30HTOB U
XapakTep B3aMMOCBS3M IIOJ3EMHBIX BOJX C IIOBEPXHOCTHBIMH. I3ydenue
THIPOTE€OJIOTUYECKUX  YCIOBHM pailoHa (y4acTKa) CTPOMTENBbCTBA JIOJKHO
MPOBOJUTHCA B chepe B3aUMOJACUCTBUS MPOSKTUPYEMBIX 3aHUI U COOPYKEHUH C
OKPYKaIOLIEN CPEJION.
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[Ipy mpOEKTUPOBAHMU OCHOBAHUM 3MAaHUI M COOPYXEHHI HEOOXOIUMO
YUUTBIBaTh BO3MOXHOCTb U3MEHEHUS TUAPOTre€0JIOrMUECKUX YCIOBUN IUIOIIAIKU B
IPOLIECCE CTPOUTEIBCTBA U IKCIUIyaTallUd COOPYKEHUS, 4 UMEHHO: HAJIMYUE WU
BO3MO>KHOCTh 0Opa30BaHMsI BEPXOBOJKH, ECTECTBEHHBIC CE30HHBIE U MHOTOJIETHHE
KoJie0aHusl ypOBHS IOJI3EMHBIX BOJl, BO3MOKHOE TEXHOTEHHOE U3MEHEHUE YPOBHH,
CTENIEHb arpeCCMBHOCTH IOA3EMHBIX BOJ IO OTHOUIEHMIO K MaTepuajam
noj3eMHbIX KoHCTpyKuui [CHull 2.02.03-835].

B coctaB rHIpOreosiornyeckux padoT MNpH HHKEHEPHO-TE€OJIOTHYECKUX
U3BICKAHUSX MOTYT BXOJUTH: MapIIPyTHbIE THUIPOTEOJOTHUECKHUE HaOII0ICHUS,
OTBITHO-(QUIBTPAIIMOHHBIE PaOOThI, CTAllMOHApHBIE HAONIOJEHUS 3a YPOBHEM
MOBEPXHOCTHBIX M TMOA3EMHBIX BOJ, JIA0OPAaTOPHBIE HCCIEAOBAHHUS COCTaBa
noa3eMHbIX BoJ. CocTaB M JI€TadbHOCTh THJPOT€OJIOTMYECKUX HCCIECI0BAaHUN
3aBUCAT OT BHJIa M CJIOXHOCTH HPOEKTUPYEMOTO COOPYKEHHS, MPUPOIHBIX
YCIOBUI U CTaAUH IPOCKTUPOBAHMUSL.

CornachHo CYILIECTBYIOLIUM HOpPMaTUBaM (CHull 1.02.01-95),
IPOEKTUPOBAHUE OTBETCTBEHHBIX M KPYIHBIX COOPYXKEHHUI BEAyT B JBE CTaJUHU -
OpoeKT U paboyass JokyMmeHTauus. lIpoexkTupoBaHHe TEXHUYECKH HECIOKHBIX
OOBEKTOB BBIMOJIHAIOT B OJIHY CTAJIUIO - paOOYMil MPOEKT.

OCHOBHOII Marepual MO THIPOTEOJIOTHYECKUM YCIOBHUSM CTPOUTEILCTBA
NOJIYYarOT Ha CTaJWM IPOEKTa. PEKOMEHIyEMBI MepeYeHb TMAPOTEOIOTUYECKUX
paboT MO OMNPENEHEHUIO0 THIPOTre€OJIOrMYECKUX MapamMeTpoB MPHUBEIECH B
tabnure 34.

Tabmuma 34
I'maporeosioru-
Bua rugporeosiornyeckux YciioBus
yecKue N
HCCIIe0BAHMI NpUMeHEeHUsI
napamMeTpbl
OnuHOYHBIE U KYCTOBBIE
BonoHocHBIE TPYHTBI
OTKaYKH U3 CKBAKUH
OTtkauku BoJbI U3 IIyphoB To xe
Koaddunment BopaoHnocHbie
OnuHOYHBIE U KYCTOBBIE
bunpTpanmu c1abonpOHUIIaeMbIE U
HAJIMBBI BOJIBI B CKBOKUHBI
(BomompoBo- CyXHUe€ TPYHTBI
JTIUMOCTH ) HanuBbl BOBI B TITypdBI Cyxwue rpyHTBI
OIMHOYHBIE U KYCTOBBIC Cyxue u Mep3Jibie
HarHeTaHUs BO3yXa B KPYITHOOOJIOMOYHbBIE U
CKBQKUHBI CKaJIbHBIE TPYHTHI
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[Iponomxenue Tadmn. 34

Harneranus BOJbI B CKBaKMHBI

BOI[OHOCHI)IG H CYXHC
CKaJIbHBIC
TPCINUHOBATHIC

CranmonapHbie HaOIIOICHUS 32
YPOBHEM IOJI3MHBIX U
TIOBEPXHOCTHBIX BOJI

BoaoHocHbIE TPYHTBI

KoaddunmeHTs
HEJIO0CTaTKa
HACBIIICHUS

¥ BOJOOT/Aa9A

KYCTOBBIG OTKa4YKHU M3 CKBAaXXHUH

»

Hanusbl BozibI B I1ypQbl

Cyxwue rpyHTBI

CTaHI/IOHapHBIC Ha6JII-OIIeHI/ISI 3a
YPOBHEM IIOA3CMHBIX BOJ

Bo1oHOCHBIE TPYHTBI

Koaddumment KycToBble OTKaUKH U3 CKBAXKUH »
yapyrou CranuoHnapHble HaOMIOJCHUS 32
BOJ00TIa4U YPOBHEM (HaIoOpoM) MOA3EMHBIX »
BOJ
NHuKaTOpHBIE METOIBI Bo1oHOCHBIE TPYHTBI
AKTUBHas
KycToBble HarHeTaHus U
MOPUCTOCTh Cyxwue rpyHTHI
HAJIMBBI BOJIbI B CKBOKUHBI
KycToBbI€ OTKauKH BOJBI U3
BonoHoCHBIE TPYHTBI
CKBa)KHH
Koaddumment
KycToBble HarHeTanus BOJbI B BoaoHocHbIe U cyxue
YPOBHENPO-
CKBa)KUHBI TPYHTBI
BOJAHOCTHU
Cyxue Mep3iibie
(mpe3ompo- KycToBble HarHeTanus Bo3ayxa
PBIXJI000JIOMOYHBIE U
BOJTHOCTH) B CKBaKHHBI
CKaJIbHBIE TPYHTHI
CrauuoHapHble HaOIIOACHUS 32
Bo10HOCHBIE TPYHTBI
YPOBHEM BOJIbI B CKBOXKMHAX
BoaoHOCHBIE TPYHTHI,
Kosdunuent KycToBble OTKauKHu BOJBI U3 pa3JieJIeHHbIE IJIACTOM
MEPETEKAHUS CKBa)XKMH CJ1a0OTIPOHUIIAEMBIX
TPYHTOB
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[Iponomxenue Tadmn. 34

YI[CJ'IBHOG HanuBsel BOJbI B CKBa’KMHBI BOI[OHOCHI)IC H CYXHC
BOJOITOI'JIOIICHUC I'PYHTBI

Harneranus Boapl B CKBaXXUHbl | BOJOHOCHBIE U CyxXue
CKAJIBHBIE TPYHTBI

Y nenpHOE Harneranus Bo3nyxa B

Cyxue cKaJlbHbIC
BO3/yXO- CKBaYKUHBI

TPYHTHI
HOTJIOLICHNE

FI/II[paBJII/ILIeCKOG KYCTOBBIG OTKa4YKH BOABI N3

COIIPOTHUBIIEHUE CKBaYKUH
JTHUIIl BOJIOEMOB
(mapametp
. CranuoHapHbie HaOmoAeHUs 32 | BonOHOCHBIE TPYHTBI
T'UJIPaBINYECKOM
YPOBHEM TOJ3€MHBIX U
CBSI3U

MMOBCPXHOCTHBIX BOJ
IOBCPXHOCTHBIX U

MOJI3EMHBIX BO/T)

I'maporeonornyeckre UCCIENOBAHUSA I PA3JIMYHOTO BHJIA CTPOUTENIHCTBA
BEJIyTCS M0 OOIIMM METOJIMYECKHM YCTaHOBKAaM, HO UMEIOTCA U OCOOEHHOCTH MPHU
MIPOEKTUPOBAHUM TOTO WJIM HHOTO COOPYKEHUS.

JIns  THAPOTEXHUYECKOTO CTPOUTENBCTBA M3BICKAHUSA HA CTAaIuU NPOEKTa
Jenarcs Ha ABa dTana: 1)1 BbIOOpa 0JTHOTO BapHaHTa U3 psijia KOHKYPHUPYIOIINX
1 2) 110 BEIOpAaHHOMY BapUaHTY NIt 000CHOBAHUS MTPOEKTA COOPYKEHUSI.

['upporeosoruyeckre HCCIEIOBaHUS TpU BHIOOpPE BapuaHTa TUIAPOY3Ja
OpOBOAAT B 0O0OBEME, HEOOXOJUMOM JJi COIOCTAaBJICHUS T'MIPOreOJOrHYEeCKUX
YCIOBUN KOHKYPHUPYIOIIMX BapuaHToB. Jljis BBIOpaHHOrO BapUaHTa OO0bEM
UCCIIEIOBAaHUM OJKEH O0eCreunBaTh BHIIIOJHEHHE BCEX PACUETOB (OMpeesieHne
(UIBTPALIMOHHBIX MOTEPb, PAacUET THAPOJAMHAMHYECKOTO AaBieHus, cyddosumu,
BOJOTIPUTOKOB B KOTJIOBaHBI U T. 11.). BepxHel rpanuneil ucciejoBaHuM sIBIISIETCS
ormetka HIII', HrokHsIs onpenensieTcs TyOMHON 30HbI MHTEHCUBHOW (pUiIbTpanumy,
KOTOpass MOXKET ObITh OrpaHWY€Ha BOJOYMOPHBIM IIACTOM. MakcumanbHas
IyOMHa UCCIAEAOBAaHUNM OCHOBAHMM TOANOPHBIX COOPYXKEHHH HE JOJDKHA
MPEBBIIATh OJHOIO-IIBYX JEWCTBYIOIIMX HAMoOpoB. JIMIIb TIpU  CIOXKHBIX
TUAPOTE0JIOTHYECKUX YCIOBUIX (HAJIMYMK HAMOPHBIX BOJ, COJIGHOCHBIX MOPOJ U
Jp.) UCCNIE0OBAHUS MOTYT ITPOU3BOIUTHCS Ha OOJIBLIYIO MIIyOHHY.

BogomnponuiiaeMocts  OeperoBbIX MNPUMBIKAHUNA H3y4daeTcs B IIOJIOCE,
MIMpUHA KOTOPOM MpU ci1aboil BOJONPOHULIAEMOCTH MOPOJ paBHA MOUIHOCTH
IIOKPOBHBIX OTJIOKEHHI; MPU CPEIHEH BOJOIPOHMUIIAEMOCTH paBHA 1-2 Hamopam
Ha IUIOTHHE, [IPU CWJIBHOM BOJONPOHHIIAEMOCTH 10 10 HAamopoB, a B KapCTOBBIX
paiionax - 6onee 10 Hamopos.
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UccnenoBanusi BKIIOYAOT: OMNBITHbIE HArHETAHUsI BOJbI MM BO3ayXxa (Ha
MOJAMOPHBIX COOPY>KEHHUSX); OTKAYKU (KyCTOBBIE U W3 OJUHOYHBIX CKBaXKUH);
HAJIUBBI B IIYP(BbI U CKBXKUHBI; OMPEACIICHUS UCTUHHBIX CKOPOCTEH (hUIIbTpalny;
CTallMOHApHbIE HaOMIOeHUs 3a KOJeOaHMSIMU YpPOBHEH TOA3EMHBIX BOJI,
U3MEHEHHEM HMX XHMHYECKOIO COCTaBa M TemIepaTypbl. MOTyT NpPOBOAUTHCS
71abopaTopHbIE HCCIIEIOBAHUS BOAOIPOHUIIAEMOCTH MOPO/I.

XHUMHUYECKHIN COCTaB MOA3EMHBIX BOJ JOJDKEH M3Y4daTbCsl B TEUEHHE BCETO
nepuoAa M3bICKAHUW TMOJ] TPOEKT C€ 1EJNbI0 OIEHKU C IEeNbI0 OLEHKHU
TUAPOXMMHUUYECKUX TMPOLECCOB, YCTAHOBJICHUSI CBSI3M MEXKJY BOJIOHOCHBIMU
TOPU30HTAMH W OTPEJCIICHHs] arpeCCUBHOCTH BOJI IO OTHOIIEHUIO K OETOHY.
Kaxip1i1 BOJTOHOCHBIN TOPU30HT JTOJDKEH OBITh OXapaKkTepu30BaH HEe MeHee yeM 10
- 20 mpobamu.

I'maporeosniornyeckre MCCIAEAOBAaHUSA Il LEJIed MPOMBIIUICHHOTO U
IPaKJAHCKOTO CTPOMTENICTBA HAa CTaJMM TMPOEKTa HAa BBHIOPAHHOM TUIOIIAIKE
JOJDKHBI ~ 00€CeunuTh JaHHBIE JUISI  COCTaBJIEHUS TEHEpajJbHOrO  IJIaHa
MPOMBIIICHHOTO  MPEANPUATHS (koMIUIeKCa  3[aHUM  TPaKIAHCKOTO
CTPOUTEIHCTBA) C YYETOM MPOrHO3a BO3ZMOKHOTO U3MEHEHUS IPUPOJIHBIX YCIOBUMN
TEPPUTOPHUH B CBSI3U CO CTPOUTEITHLCTBOM U DKCIUTyaTallue COOPYKEHUH (31aHM).

OCHOBHOM  METOJ,  HW3yYEHHUS  TUAPOT€OJOTHMYECKUX  YCIOBUH  —
ruaporeoyiorndeckas cbéMmka macmraba 1:10000-1:5000, B mporecce KOTOpou
BBINIOJIHAIOT OCHOBHOW OOBEM OIBITHO-QUIBTPALMOHHBIX pPadO0T, PEXKUMHbBIC
HaOJI0JICHNS, U3Y4Yal0T XMMUYECKHUI COCTaB U arpeCCUBHBIE CBOMCTBA MOA3EMHBIX
BOJ. ONBITHO-(PUIIBTPAILIMOHHBIE PA0OTHI BEAYT KaK B BOJOHACHIIIEHHBIX MMOPOIAX,
TaK ¥ B TPYHTaX 30HbI adpaluu.

Pexxumuble  HaOMoAeHUs -  OJUH W3 OCHOBHBIX  DJIEMEHTOB
TUIPOTE€0JIOTHYECKUX UCCIeAOBaHUi. 3a1auyn 3TUX HAOJIIOJEHUN - YCTAHOBIICHUE
aMIUTUTYJbI  CE€30HHOTO, TOJIOBOTO M MHOTOJICTHETO KOJeOaHUs ypOBHEH
MOA3EMHBIX BOJ, OIIEHKAa HW3MEHYMBOCTH KauyecTBa MOJ3EMHBIX BOJ M HUX
arpecCMBHOCTH BO BpeMeHU. [lo JaHHBIM PEXKUMHBIX HAOIIOJEHUN MOXKHO
paccuMTaTh THIPOTEOJIOTHYECKUE MapaMeTpbl. PekxuMHbIe HaOMIOeHUS, HaYaThie
B CTaJUI0 MPOEKTa OTBETCTBEHHBIX COOPYKEHUW, MPOJOJKAIOT U B MEPUOJ UX
CTPOUTENIBCTBA U AKCIUTyaTanuu. [Ipn 3TOM MPOTHO3UPYIOT U M3Y4YalOT CTEIECHb
BO3JCUCTBUS XO3SIMCTBEHHOM [ESITEIBHOCTH YEJIOBEKA HA TUIPOTEOJOTMYECKHE
YCJIOBUS TEPPUTOPUH (TIOTOIJICHUE U 3a00JIa4uBaHUE TEPPUTOPHUIA, OTIOJI3HEBBIC U
MPOCaJ0YHbIE SBJICHUS U JP.).

Ha craguu paboueld AOKyMEHTAllMM THUIPOTEOJOTUYECKUE HCCIIeI0BaHUs
IPOBOJAT B HEOONBIIMX O0OBEMAX MJii OTBETCTBEHHBIX 3[aHUN U COOPYKEHUH,
4yTOOBl ~ YTOYHUTH  DIYOMHY  3ajokeHust  (yHAaMeHTa,  OCYUIECTBUTH
BOJIONIOHU3UTENIbHBIE U MPOTUBOPUIBTPAIIMOHHBIE MEPONPUSTHS, OPraHHU30BaTh
PEKUMHYIO CETb.

I'maporeonornyeckrie UCCAEAOBAHUS TIPU JMHEHHOM CTPOUTEILCTBE B
OCHOBHOM OCYUIIECTBIIIFOTCS Ha CTaJuU MPOEKTAa BO BpeMs  KOMILUIEKCHOMN
UMKEHEPHO-TEOJIOTUYECKOH cheMKku wmacmradba 1:25 000—1:5000 B momoce
mupunor  200-300 M mo o0e CcTopoHBI Tpaccel coopyxkeHus. Ilpu
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TUIPOTEOIOTUYECKUX HCCIIECOBAHUSIX HM3y4yaloT TIIyOMHY 3ajeraHusi MOJ3€MHBIX
BOJ, TIJIyOMHY BCKPBITHS BOJIOHOCHBIX TOPU30HTOB, CTENEHb AarpecCUBHOCTH
[IOJI3EMHBIX BOJ I10 OTHOILIEHUIO K OETOHHBIM U METAININYECKUM KOHCTPYKIIMSIM.

IIpy 3anokeHUM KOTJIIOBAaHOB B OOBOJHEHHBIX IOPOJAaxX MPOBOJAT
OJIMHOYHBIE WJIM KYyCTOBbIE OTKauku JUId ompeaeneHus KoddduuueHrta
¢unbTpany, KOTOPBIA MCIOJB3YIOT [Js pacuera JpEeHaKed U OIpeleieHUs
BOJIOTIPUTOKOB B BBIEMKH. B COCTaB TMIpOre0IOrM4eCKUX UCCIEI0BAHUNA BXOISAT
pEeXUMHBIE HAOIIOAEHUS 32 YPOBHEM M TEMIIEPATYPOM MOI3EMHBIX BOJ.

Ha cramum paboueil ToKyMeHTalMU MPOAOIIKAIOT PEKUMHBIE HAOIIOIEHUS,
a TMpU U3MEHEHUU Ha KAKOM-JIIMOO y4YacTKe TJIAHOBOTO PACIIOJIOKEHUS TPacChl
HaMEYaroT JOMOJIHUTEIbHbIE THAPOTr€0JI0rHYeCKrue paboThl.

B paitonax MHOTOJETHEW MEP3JIOTHI MPOBOJAT CHELUATIBHBIE MEP3JIOTHBIE
UCCJIEOBAHMUS C LENbI0 YCTAHOBJIEHUS TJIyOMHBI CE30HHOTO IPOMEP3aHUs U
OpOTauBaHUSl TPYHTOB, IJIyOMHBI 3aJleTaHUsl IOBEPXHOCTH MHOTOJIETHEH
MEp3JI0Thl, TEPMUYECKOTO pEXKUMA JEATEIBHOTO CJOsl, HAIW4YMs HaJEIEH,
TEPMOKAPCTOBBIX IOHWKEHUHU U T. II.

Ha 3a005104€HHBIX TEPPUTOPUAX H3YHAIOT YCJIOBHUS oOpa3zoBaHHUs OOJOT,
YCTaHABIMBAIOT WX THII, YTOUHSIOT YCJIOBMS 3aJleTaHUs TPYHTOBBIX BOJ U
XapakTep NMUTaHusl OOJOT.

OcCHOBHBIE BUBI THIPOT€OJIOTHYECKUX UCCIIEIOBAHNN

K OCHOBHBIM THJIPOr€0IOrMYECKUM UCCIET0BAHUSIM OTHOCSTCS:

- cOop, 000011IEHNE U aHATTU3 MATEPUAJIOB MPEIBIIYIINX UCCIET0BAHMIA;

- PEKOTHOCLIMPOBOYHOE THAPOT€0JI0rHYECKOE 00CIEI0BAHUE;

- TUJPOre0JIOTHYECKasi CheMKa;

- pa3BelloYHbIE pabOTHI;

- ONBITHO (PUIIBTPAIIMOHHBIE PAOOTHI;

- HaOJIIO/IEHUS 32 PEKUMOM MO3EMHBIX BOJ;

- orpoOoBaHue U J1abopaTopHbIe PabOTHI.

K kommiekcy MeTOAOB HCCIEIOBAaHUN B MOCIEAHHME TOJbl JT0OABUIUCH
HOBBIE MIPUEMBI - TUCTAHIIMOHHBIE, U30TOMHbBIE, MATEMAaTUYECKOTO MOAECIMPOBAHUS
v Jp.

CO6op, o0oOmenne u aHaiau3 (OHIOBBIX M OMyOJMKOBAHHBIX MaTEPHAJIOB
IPOBOJATCA HAa HAYAJIBHBIX JTalax MW3yYeHHs NOA3EMHBIX BOJX. (OCHOBHOE
BHUMAaHHE YJEISeTCS CBEICHUSIM, XapaKTepU3YIOIIUM TIE0JOrHYecKue U
TUAPOTEOJIOTHYECKUE  YCIOBHUSl  paiioHa, peXUM  paboThl  JIEWCTBYIOIIUX
BO103a00POB M OTAEIbHBIX IKCILITYaTAIIMOHHBIX CKBAXKHUH.

PexornocuupoBoyHoe 00ciieIoBaHUE IUIOMAAN TMPOBOAMTCS C LEJBIO
YTOYHEHHUS TPaHUIl y4acTKa, MPEJBAPUTEIBHOIO U3YUEHUSI T€OMOPPOIOTHUECKUX,
re0JIOTUYECKUX U THAPOTEOJIOTrHYECKUX €ro OCOOEHHOCTEH, a TaKkKe BBISBICHUS
TEXHUKO-DKOHOMHYECKUX YCIOBHI MPOBEAECHUS PA3IUYHBIX BUAOB pPa3BEAOYHBIX
pabor.

I'unporeonoruyeckas CbeMKa - KOMIUIEKC IMOJIEBBIX MCCIIEIOBAaHUM, LIEIBIO
KOTOPBIX SIBJISIETCS W3YYEHUE U KAPTUPOBAHUE THUIPOT€OJIOTMYECKUX YCIOBHIA
TEPPUTOPUM: BBISBIECHUE TUAPOr€OJOTMYECKOrO pas3pes3a, 3aKOHOMEPHOCTEH
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pacnpocTpaHEHUsI BOJOHOCHBIX TOJII] U PA3IMYHBIX TUIIOB MOJ3EMHBIX BOJ U HX
KauecTBa.

Pa3Benounbie paboThl COCTOSAT M3 MPOXOJKH, OYpOBBIX CKBRXHMH U PEXE
MEJIKUX TOPHBIX BBIPAOOTOK - mIypdoB, KaHaB, pacyUCTOK. BypoBwie paboOThHI -
OCHOBHOM BHJI THIPOreOJIOTMUECKUX HCcleqoBaHul. [ 'uiaporeosornyeckue
CKB)KHMHBI MO3BOJISIOT U3YyYUTh I'EOJIOTO-TUTOJIOTUYECKUIM pa3pe3 10 TpedyeMoi
rIIyOWHBI, YCTAHOBUTH TIIYOMHY 3aJIeTaHUs KPOBJIM M TIOJOILIBBI BOJOHOCHOTO
TOPU30HTA, €r0 MOIIHOCTD, COCTAB BOJIOBMEIIAIOIINX MOPOJ, MOJIOKEHUE 3epKaia
WIH TIhEe30METPUUYECKOTO YPOBHS TMOJ3EMHBIX BOJ, BBICOTY HAmopa, a Npu
OTIpE/IETICHHBIX YCIOBUAX U BHICOTY CAMOM3IIMBA BOJIBI CKBAKUHAMH.

OnbITHO-PUIBTPALIMOHHBIE ~ pabOTBI  OCYIIECTBISIOTCA  C  IENbIO
OTIpEAENCHUS] THAPOTEOJOTHYECKUX MapaMEeTPOB BOJOHOCHBIX TOJII U TOPHBIX
MOpPOJI 30HBI adpalii U 3aKIIOYAIOTCS B MPOBEACHUM OTKAYEK W3 CKBAXKHH,
KOJIOJIIEB, ITYp(HOB, HAIMBOB BOJIbI B CKBAXUHBI U IIYp(hbl U HATHETAaHUI BOJIBI B
CKBQ)KUHBI.

OTkauk - OCHOBHOM BHJ ONBITHO-QUIBTPAIIMOHHBIX paboT. OHu
MPOBOJSATCA TPU TUIPOTEOJOTUUECKUX HCCIEOBAHUSAX TOA3EMHBIX BOJ JUJIS
Mo0bIX 1eeit. HamuBbl BOIbI B CKBaXXHMHBI U HIypdbl yYale BCEro BEAyTCs MpHU
T'HJIPOr€OJOTHYECKMX HCCIIEOBAHUSX, CBSI3aHHBIX C OPOIICHHEM U OCYIIEHUEM
3€MeJib, IPOJIOKEHNEM KaHAJIOB, yCTPOWCTBOM BOJIOXPAHMIIUILI.

OnbITHRIC HATHETAHWS BOJBI B CKBAXWHBI Yallle BCETO IMPOBOIATCS TPHU
THAPOTEOIOTUIECKUX UCCIIEIOBAHUIX MO THAPOTEXHUYECKOE CTPOUTEIHCTBO.

HaGmonenust 3a pe:KuMOM TMOA3EMHBIX BOJ. VccrmenoBaHus MO HU3YYCHHIO
peXrMa TOJ3EMHBIX BOJI MIPOBOJIAT C ENbIO OIEHKH YCIOBUN MX (OPMHUPOBAHUS,
JUTSL pelIeHHs] BOMPOCOB MPOTHO3a PEXXUMA, UCIIOIB30BAHUS 3TUX BOJ MM OOPHOBI
C HUMHU, OIICHKH 3aIracoB, pa3pabOTKH MEPONPHUATHI MO OXpaHe UX OT UCTOILICHHUS
U 3arps3HeHUss W Ap. PexumHble HAOMIOAEHUS BEAYT M0 CIEHUATIBHO
000py10BaHHOI
CeTH HaOMIOaTEeIbHBIX TOYEK, B YHCJIO KOTOPBIX MOTYT OBITh BKIIIOUCHBI
CKBa)KHUHBI, KOJIOIIbI, ICTOYHUKH, BOJIOMEPHBIE IMOCTHI 112 PEKax.

OnpoOoBanue u 1abopaTopHbie pabOThl OCYIIECTBISIOT C LETbI0 U3yUYCHUS
BOJHO-(DU3UYECKUX CBONCTB TPYHTOB W (DU3UYECKUX CBOMCTB, XMMHUYECKOTO U
ra3oBOro0 COCTaBa MOJ3EMHBIX BOJ. 3aK/IIOYalOTCA 3TH paboThl B O0TOOpE Mpod
IpyHTa U BOJBI HA pa3MuYHbIEe BUbI aHanu30B. [IpoOkl oTOMparoTca B mporecce
MPOBEJCHUS THUAPOTECOJOTHYECKOH CHEMKH, pa3BEeJOYHBIX pPadOT, OMBITHO-
(GUIBTPAIIMOHHBIX U HAOTIOACHMIA 32 PEXKUMOM TOJ3EMHBIX BO/I.

B 3aBucumoctn OT mener W 3amady TUAPOTEOJOTHYECKUX MCCIIEIOBAaHUMN
OCHOBHBIC BHUIBI PAOOT MOTYT JOMOJHATHCS TPOBEACHUEM Te0(DU3HUECKUX,
TOnorpado-reoae3nuecKux, THAPOJIOTHIECKUX padoT.
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3ananme 10. Onpenesienue ko3¢ unuenTa GuiabTpauu rPYHTOB
ONBITHHIMHM HAJIUBAMHM B IIYpPdbI

Hean u pe3yabTaThl padoThl.
lenp  pabOTHI-3HAKOMCTBO  CTYIAEHTOB C  METOAOM  OIpPEACIICHHUS

koa(duieHTa GuiIbTpaluy rPyHTOB, 3aJ€TAIOIIMX B 30HE adpallyi.

B xauecTBe OTUETHBIX MAaTCPHUAIIOB CTYACHTAMM IIPCACTABIISACTCA:

1. Cxema mpubopa. OmnucaHue CYIIHOCTH M O0JACTH TNPUMEHEHHS
METOo/a.
2. Xypnan HaOmroneHUH.

3.  I'padwuk 3aBucumoctu Q = f(t).

OCHOBHBIE TIOJIOKEHUSI METOIa

Hns  ompenencHus KOIPPUIIMCHTa (QUIBTpAlM  HEBOJOHACHIIICHHBIX
TPYHTOB, T.€. TPYHTOB, 3aJICTAIONINX B 30HE a’palliy, UCIIOJIb3yeTCs METO/I HalluBa
BOJIBI B Iyp (.

4 1 /] 3

1\ T /8 2y
777 e 777 5@ ps

| ’
/l/
._tl
e
\_t3

Puc. 57. Konctpykuust mpubdopa H.C. HecrepoBa u ycioBus NBYIKECHHS
BOJIbI B 30HE adpailiiul MPU ONBITHOM HamuBe. 1 — wypd, 2 — eHewHuil yuiuHop
npubopa, 3 — 6HYympeHHull YuIuHop npubopa, 4 — noocmaska 0is MepHbiX 6AK08;
5 — mepHvie baku, a) 30Hbl YEIANCHEHUS SPYHMA 8 PA3IUYHbIE UHINEPBATIbL 8DEMEHU
(th < tp < t3); 6) aunuu moxa 600wl npu ee un@uibmpayuu uz wyp@a, 6) niaw
pasmewenus npubopa H.C. Hecmeposa 6 wypge.
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CyIHOCTh METOJa 3aKJIIOYAeTCs B CO3/IaHUU BEPTHKAIBHOTO (DUIBTpALIU-
OHHOT'O TMOTOKa, MPOCAYMUBAIOLIETOCS Yepe3 CyXOW TPyHT BHU3 OT JHa Irypda,
M3MEpPEHUHU IUIONIA/IA CEYEHUs MOTOKA, pacxoda M THIIPaBIMYECKOTO YKJIOHA, T.€.
BCexX nmapameTpoB 3akoHa Jlapcu kpome K.

VYcaoBust IBUKEHUS BOJBI B 30HE a’pallil CYIIECTBEHHO OTIMYAIOTCS OT
yCIIOBUM €€ JBWKEHHS B BOJIOHACBIICHHBIX TpyHTax. Boja, mocrynaromas B
uypd, BOUTHIBACTCS B CyXOW TPYHT M JBUKETCS B HEM HE TOJIBKO O] JACHCTBUEM
CWJI TSDKECTH, HAINpPAaBICHHBIX BHU3, HO M KalWUISIPHBIX CHJI, KOTOPBIE MOTYT
JICMCTBOBAaTh BO BCEX HamNpaBieHUAX. braromaps AEHUCTBUIO 3THUX CHJI BOJA,
npocaunBasch W3 IIypda B CyXoW TpyHT, pacTeKkaercs, o0pa3ys YBIAXHEHHYIO
30Hy (¢urypa yBiaxHeHus), ¢opMa KOTOPOH H3MEHSETCS BO BPEMEHH,
BBITSTHBasCh BHU3 (Puc.57).

[lo mMepe yBenuueHus riIyOMHBI IPOMAaYyMBAaHUS TEMI MU3MEHEHHS (UTYpPBI
YBIQKHEHUS 3aMeUIAeTCs, M pacxoJ BoAbl Ha HHQUIbTpauuio u3mypda
crabunusupyercsi. OJHAKo, JaXe IMpH IOCTOSHHOM pacxoie JMHUU TOKOB
MHOQUIBTPALIMOHHOTO TOTOKAa HE MapajyieNbHbl MEXIy coOo#, T.e. IUIOIIalb
TOPU30HTAJIBHOIO CEYEHHMs MOTOKA, a 3HAYUT M €r0 CKOPOCTh MEHSIOTCSA C IIy-
OuHoll. BnusiHue pacTekaHWs OrpaHUYMBAIOT CHEIHATIBHOM CXEMOW ONBITHBIX
YCTAaHOBOK WJIM YYHMTBIBAlOT B pacyeTHbIX (opmynax. Takum oOpazom,
CYLIECTBYIOIIME METO/Abl IO3BOJISIIOT YCTaHOBUTH BEJIMYHMHY Kod(dduumeHrta
(GuIbTpalMK TOJBKO MPHUOJIMKEHHO, HO C TOYHOCTHIO BIIOJIHE MPUEMJIEMOM IS
MIPAKTUYECKUX LIEIIEH.

[Ipy MHXEHEPHBIX M3BICKAHUSAX UCIOJIb3YIOTCS METOAbl HAJIMBOB, pa3pado-
TaHHbIE A.K.bonasIipeBbiM, H.K.I'mpunckum, H.C.Hecreposbim,
H.H.bungemanom, HH.Bepurunsim. Bce oHM mpenHaszHadeHbl I Cllydas
MHQUIBTpaMu BOJbl W3 1Iypda B OJHOPOAHYIO TOJILY, HE COACPIKALILYIO
IPaBUTAIIMOHHYI0O W KalMWULIPHYIO BJary, Npu TiayOWHE 3ajeraHusi YpOBHS
NOJI3EMHBIX BOJ CBblIIE 5 M OT AHa mrypda. OnbITel BEAYT HPH MOCTOSHHOM
BbICOTE cTONOa Boabl B 3ymde mmypha H=10 cm, kotopslii obecrieunBaeTCs
CHELUAIbHBIMA PETYJIATOPaMH A0 JOCTH)KEHHMS YCTAHOBHMBLIETOCS pacxoja
(mpuHUMAETCsl Pacxo/l, HEe OTJIMYAIOIIMICA OT CPEIHEro 3a MEpHoJ 2 MOCIEIHUX
yacoBbIX HabmoneHuit 6onee yeM Ha 10%) — npui. 10.

Ha mpakrtuke cryaeHTs moapobHo 3nakomstcsi ¢ metogom H.C.Hecteposa.
DTOT METOJ HECKOJIbKO CJIO)KHEE, HO COBeplieHHee apyrux. OH OCHOBaH Ha
MPEANOJIOKEHUH, YTO Oyiaroapss KOHCTPYKIIMU HpUOOpa, COCTOSILEro M3 ABYX
KOHLIEHTPUYECKHU BJIABIMBAEMbIX B TPYHT LIMJIMHJIPOB, HA PACTEKAHHUE PACXOIyeTCs
BOJA, MOCTymarouiass B TPYHT M3 KOJBIEBOIO 3a30pa, a BOJAa BHYTPEHHEIO
UMJIMHAPA TPOCAYMBAETCA BEPTUKAJIBHO BHU3, T.€. IJIOMIAAb (PUIBTPALMOHHOIO
NOTOKa paBHA IUIOIIAJM BHYTpPEHHEro IuiuHapa. Ha oOcHOBaHMHM 3TOrO
JOMYLIEHUST 3aMEPSIOT M PETUCTPUPYIOT B KYpPHAJE OIbITA PACXOJ TOJBKO W3
BHYTPEHHETO LIWJIMH/IPA.

3nauenue kodpdurmenta GuabTpaUK ONpenensseTcs mo Gopmye:
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_ chm
?TW
rae Qyem — yCTAaHOBHBINMICS PAcXoj BO BHYTPEHHEM LMIMHIAPE, M/CYT,
CM’/MHUH;
W-m101ma 16 onepeyHoro ce4eHnsl BHYTPEHHErO IMHAPA, M;
i=ruapaBanyecKkuii yKIOH (IpuHUMaeM i=1).

9

Koncrpykius npubopa Hecteposa

[TpuGop cocTouT U3 ABYX MIIMHAPOB auaMmeTpom 25 u 50 cMm u BbicoToM 20-
25 cM, pacrioniaraeMbIX KOHIIEHTpUYECKU Ha JHe mypda. Lumuuapsl BaaBiInBaoT
B JHO Ha 5-8 cM g 3amurel OT pa3mbiBa. Ha BHemHWM OUIMHApP ycTa-
HAaBJIMBAETCS MOJCTaBKa, HA KOTOPOM pa3MellarTcs aBa cocydaa Mapuorra s
aBTOMATUYECKOT0 MOJJEpKaHHUS YpPOBHSA BOJbl B LWIMHApPAX Ha OJMHAKOBOU
BbicoTe (H=10 cM). Ha cocymax umeetcs mpo3payHas mkaia, ¢ MOMOIIbI0 KOTOPOH
uzMepsercss o0beM Bolbl AV, mpoduibTpoBaBLIEHCS B TPYHT 33 ONPEAEICHHOE
BpeMs At.

[lopsgoK BEINOJHEHUS Da6OTI>I

l. Onucath CyIIHOCTh METO/a, 00JIaCTh €r0 MPUMEHEHUS U JIaTh CXEMY
npubdopa ¢ ykazaHueM OCHOBHBIX Y3JIOB.
2. OtpeiTh 1Iypd B TpyHTE Ha 3alaHui0 ri1youmHy. Ha BBIpOBHEHHYIO

IIOBEPXHOCTh YCTAHOBUTH KOJIbLIA. 3aJJaBUTh UX B IPYHT Ha 5-8 CM. YCTaHOBUTH
cocyasl Mapuotra. 3aJIUTh B HUX BOAY.

[ToaroToBuUTH XypHai, (hopmMa KOTOPOTo NpUBEACHA B Tabauue 35.

3. W3 Begpa 3anuTh BOJLY BO BHYTPEHHEE M BHEIIHEE KOJbIA, CO3/aB
cino Boabl 10 cM, OTKpBITH KpaHbl COCyAOB MapuoTTa Ml aBTOMaTUYECKOTO
BBIITYCKa BOJIbI BO BHYTPEHHEE U BHEIIHEe Kojbla. C MOMEHTa Hayajla UCTEKaHUs
BOJbl BO BHYTPEHHEE KOJIBLIO BKJIIOYAETCS CEKYHJOMEp. YPOBHHU BOJbI B COCYE
Mapuorra (UKCHUPYIOTCS 1O MEPHOM IKajle W 3aHOCATCA B JKypHal1 4Yepes
ONpPEJEIICHHBIE HMHTEPBAJIBI BPEMEHM. 3aMepbl MNPOU3BOIATCA JO TOJYyYEHHS
YCTAaHOBUBLIEHCS BEJIMYMHBI PACX0/Ja BOJbI. 3a YCTAHOBUBLIUICS MOYKHO IPUHATH
pacxoj1, KOTOpBIH ¢ TEYEHHEM BPEMEHHU MEHSIETCS HE3aKOHOMEPHO (0e3 3aTyxaHusl)
u kosebnercs B ipeaenax 20% cBoeli BETMYUHBI HE MeHee 15 MUH.

4. O6paboTarh OMNBITHBIE JaHHBIE (BBIYMCIUTH IOTJIONIEHHBIH 00beM
BoJibl AV 1 pacxon Q):

AV
Q= R

Pe3synbrarel 3aHecTd B XKypHain u odpopmuth B Buae rpaduka. [Ipumep

odopMIIeHUS TIpUBECH B IpriokeHuu 10.
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Tabmaua 35

VYpoBeHb MOJ3eMHBIX BOJI MOJJIEP>KUBAJICS BbIIIE JAHA mypda Ha CM Ha
rIIyOuHe M;
JlmameTp BHYTPEHHETO KOJIbIIa

[Ipumeuanus
(TepephIBHI B
HaOIIOIEHUS
X: 0TOOp
[Tpomex [Tormo- Pacxon po0 Ha
YTOK YPpOBEHB | LICHHBIN BJIQXKHOCTH
Homep | 3amepa Q,
MEXIy | BOABIIIO | 0O0BEM 3 13 CKBAXUH
oT4YeTa t, 4, cM’/MH
wn | 3aMepaM | uikaie, h | Bogwl V, " TUISt
U, MUH cm® onpeeIeHusI
TITyOUHBI
MIPOMAaYMBaHU
s TPYHTOB U

T.J.)

Bpems

Ucnionautenu paborT:

JlonoJIHUTENBHO K 00pabOTKE MaTepuagoB COOCTBEHHOTO JKCIIEPUMEHTA
Opuraga, TO YyKa3aHWIO TIperojaBaresisi, 00padaThIBa€T pe3yibTaThl OMBITHBIX
JAHHBIX, TIOJIYYCHHBIC TIPU U3BICKAHUAX 110 TabmuIe 36.
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Tabmuma 36

McxogHele gaHHble ans onpegeneHus koadduumenTa unbTpaumm
ManoBnaxHblX rpyHToB MeToaom Hanvea no H.C. HecTteposy

Bpemsa [Bpemsa

3ame- |C Ha- Ob6bEmM npounbTpOBaHHOW Boabl, N /no BapuaHTam/

pa, yana

u, onbITa,

PP 1 2 3 4 5 6 7 8
9.00 0 0 0 0 0 0 0 0 0

9.05 5 1,500| 2,000| 2,250 2,500| 1,250 | 1,100 | 1,000 | 2,125

9.10 | 10 2,700\ 3,725| 4,250| 4,725| 2,375| 2,125| 1,875 | 4,000

9.15 | 15 3,675 5,225| 6,000/ 6,650( 3,325| 3,000| 2,600 | 5,600

920 | 20 4,450| 6,550| 7,575| 8.475| 4,225 3,775| 3,275 | 7,050

025 | 25 5,150| 7,725| 9,025(10,150 | 5,075| 4,525| 3,875 | 8,400

9.30 | 30 3,775 8,775|10,375 (11,725 | 5,850 | 5,200| 4,400 | 9,600

935 | 35 6,300| 9,750(11,650 (13,200 | 6,600 | 5,850| 4,875 10,725

9040 | 40 | 6,750/10,625 (12,825 |14,600 | 7,300 | 6,425| 5,325 [11,750

9.45 | 45 7,150|11,425 13,950 |15,8950 | 7,925 | 6,975| 5,725 |12,650

9.50 | 30 7,525|12,150 [15,050 (17,275 | 8,650 | 7,525| 6,075 (13,600

955 | 55 7,875|12,825 (16,050 (18,025 | 9,025 | 8,025| 6,425 |14,450

10.00 | 60 8,200(13,450 (17,000 [19,300 | 9,650 | 8,500| 6,725 |15,225

10.05 | 65 8,500|14,050 (17,925 | 20,550 (10,275 | 8,975| 7,025 |16,000

10.10 | 70 8,775|14,625 (18,850 |21,775 (10,875 | 9,425| 7,325 |16,750

10.15 | 75 | 9,025[15,175|19,750 |23,000 [11,500 | 9,875| 7,600 17,500

10.20 | 80 9,275|15,725 20,650 (24,225 12,075 |10,300 | 7.875 (18,250

10.25 | 85 9,525|16,275|21,550 | 25,425 (12,725 |10,725 | 8,150 |19,000

1030 | 90 9,775(16,325 | 22,450 | 26,625 |13,325 |11,150 | 8,425 |19,760

10.35 | 95 |10,025|17,375|23,350 (27,825 13,925 |11,575 | 8,700 |20,500

1040 | 100 (10,275|17,925 |24,250|29,025 14,525 |11,950 | 8,975 [21,250
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[Iponomxenne Tabm. 36

Bpemsa |Bpema

3ame- |C Ha- OB6bém npochunbLTpoBaHHOM Boab!, N /no BapuaHTam/
pa, vyana

9, onbITa,

PR i 9 10 | 11| 12| 13| 14 | 15
9.55 0 0 0 0 0 0 0 0
10.00 5 3,000 2,600{ 9,200| 5,600 4,600| 2,000 2,100
10.05 | 10 5,400 4,600(16,200 10,000 | 8,100 | 3,700| 6,250
10.10 | 15 7,400| 6,200|21,800 (13,600 {10,900 | 5,200|11,750
10.15 20 9,000 7,300|26,400 16,200 {13,200 | 6,600 (15,400
10.20 25 10,300| 8,300{30,000 (18,600 |15,500 | 7,800 (20,650
10.25 | 30 [11,600| 9,100|33,000 20,700 (16,500 | 8,800 |24,550
10.30 | 35 [12,600| 9,700|35,400(22,300(17,700| 9,800|28,000
10.35 | 40 13,500(10,200 (36,160 |23,700 |18,800 {10,600 [30,200
1040 | 45 14,300(10,600 | 39,600 |24,900 |19,800 (11,400 (34,150
10.45 | 50 |15,100{10,900 |41,400|26,000 |20,700 (12,200 | 36,750
10.50 55 15,800(11,100 |43,000 |26,900 |21,500 |12,900 |39,350
10.55 | 60 [16,500(11,200 |46,400 |27,900 |23 200 |13,500 (41,750
11.00 | 65 |[17,200(11,300 |47,600 (28,800 |23,800 |14,100 |43,900
11.05 | 70 [17,800(11,400 |48,700 29,700 |24,400 |14,800 (46,050
11.10 | 75 [18,400(11,500 |49,700 30,600 |24,900 |15,500 48,150
11.15 80 18,900(11,600 |50,700 |31,400 | 25,400 |16,100 {50,200
11.20 85 19,400(11,700 |51,700 |32,200 | 25,800 (16,700 (52,250
11.25 | 90 |[19,900(11,800 52,700 |33,000 |26,200 (17,100 |54,300
11.30 | 95 |20,400{11,900 53,700 |33,800 |26,600 (17,900 |56,350
11.35 | 100 20,900{12,000 {54,700 (34,600 |27,000 {18,600 |58,400
11.40 | 105 21,400({12,000 (55,700 |35,400 (27,400 {19,200 |60,450
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[Iponomxenune Tabdm. 36

Bpemsa |Bpemsa

3ame- |C Ha- O6bém npocunbTpoBaHHOI BoAsl, N /no BapwaHTam/
pa, yana

u, onbITa,

MUH v 16 17 18 19 20 21 22
11.55 0 0 0 0 0 0 0 0
12.00 5 2,900| 3,100| 3,000 2,900| 2,300| 0,500 3,500
12.05 10 5,200 5,600| 5,500 4,400\ 4,000| 0,950| 4,700
12.10 15 7,100| 7,600| 7,600| 6,450| 5,750 1,350 | 6,600
1215 | 20 8,700 9,300/ 9,300 8,200| 6,350| 1,720 | 8,400
12.20 | 25 |10,050(10,700 (10,700 | 9,650( 7,800 | 2,070/10,100
12.25 | 30 |11,250/11,900 (10,850 [10,850 | 9,150 | 2,400(11,750
12.30 | 35 |12,250|12,900 (12,900 |11,600 |10,450 | 2,710(13,350
12.35 | 40 |13,100/13,750 13,800 |12,600 [11,650 | 3,000 (14,900
1240 | 45 |13,850/14,450 14,600 |13,250 |12,800 | 3,280 (16,400
12.45 | 50 14,550(15,050 15,350 (13,750 (13,900 | 3,550|17,850
1250 | 55 [15,200(15,550 |16,050 14,200 {14,900 | 3,810 (19,250
1255 | 60 |15,800(16,000 (16,700 |14,600 |15,900 | 4,070|20,600
13.00 | 65 |16,350|16,400 (17,350 (14,950 |16,850 | 4,320(21,950
13.05 | 70 |16,850(16,750 (17,950 (15,300 |17,900 | 4,560|23,250
13.10 | 75 17,300|17,100 |18,500 (15,600 |18,800 | 4,800 (24,500
13.15 80 17,700(17,450 {19,050 |15,900 |19,700 | 5,040|25,750
13.20 85 18,100|17,800 |19,600 (16,200 |21,600 | 5,280 (27,000
13.25 | 90 [18,500/18,250 20,050 [16,500 |22,500 | 5,520 (28,250
13.30 | 95 [18,900(18,700 |20,500 {16,800 |23,400| 5,600|29,500

218



[Tponomxenne Tabdm. 36

Bpems [Bpema

3ame- |C Ha- O6bém npodhunbTpoBaHHOW Boabl, N /no BapuaHTam/
pa, yana

Y, oneiTa,

e i 23 | 24 | 25| 26| 27 | 28| 29| 30

10.55 0 0 0 0 0 0 0 0 0

11.00 b 6,000 6,100/ 5,900| 5,200( 2,800 3,000| 2,000 | 2,300

11.05 | 10 10,800(10,100| 9,900| 8,800( 4,950 | 4,650| 3,700 | 4,050

11.10 | 15 17,700(15,200 (14,050 |12,200| 7,100 | 7,950 5,200 | 5,800

11.15 | 20 |18,000/18,600 (17,500 {14,550 | 8,170 |10,120 | 6,550 | 6,600

11.20 | 25 |20,750(21,400|20,350 |17,450 |10,070 [12,170| 7,750 | 7,500

11.25 30 23,150/23,800(22,750|20,000 (11,550 |14,150 | 8,750 | 8,250

11.30 | 35 |25,150(25,600|24,700|22,250|13,140 {16,060 | 9,750 | 8,850

11.35 | 40 |26,850/27,550|26,400 |24,250|14,650 {17,900 [10,600| 9,400

11.40 | 45 |28,300/29,050|27,850 (26,050 |16,080 |19,880 |12,450| 9,800

1145 | 50 29,600(30,400 (29,100 | 26,650 |17,450 |21,400 (12,150 |10,350

11.50 | 55 |30,750(31,600|30,250 (29,100 (18,710 |23,060|12,850 |10,750

11.556 | 60 |31,800/32,700|31,300|30,500 (19,970 | 24,670 |13,450 [11,600

12.00 | 65 32,750/33,750|32,300 {31,800 (21,710 | 26,270 (14,050 |11,900

12.05 | 70 |33,600(34,700|33,250|33,200|22,160 |27,810|14,650 (12,170

12.10 | 75 |34,400/35,600(34,100 [34,400 [23,600 29,300 15,250 |12,420

12.15 | 80 |35,150|36,500|34,950 [36,600 |24,740 |30,790 15,850 12,770

12.20 | 85 |35,900|37,400|35,800 37,800 (26,880 |32,280|16,450 [13,020

12.25 | 90 |36,650/38,300 36,650 (39,000 |28,020 |33,770|17,050 [13,270

12.30 | 95 |37,600(39,200|37,300|40,200|29,140 35,260 |17,650 [13,520
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3apanme 11. Onpenenenue ko3gduuuenra GuibTpaNMU IPYHTOB ONBITHBIMHA
OTKAYKaMH BOJbI U3 CKBAKUHBI

Llenb ¥ pe3yabTaThl paboThl
Ilenr pabGoTBl — B3HAKOMCTBO CTYACHTOB C METOJOM OIPEACICHUS
kod(dumrenTa GuIbTpa BOJOHACHIIIIEHHBIX TPYHTOB.
B kadecTBe oTueTHOTO MaTepuala JOKHBI ObITh MPECTABICHBI:
1. CxeMa OTBITHOTO KyCTa CKBaXXHHBI C yKa3aHHEM ero mapameTpoB. OmmcaHue
CYIITHOCTH ¥ 00JIACTH TIPUMEHEHUS METO/Ia.
2. Pacuet xoaduinenta GpuiabTparum.

OCHOBHBIC TI0JIOKCHUS MCTOJa
OTkayky — OCHOBHOM M HamboJiee paCHPOCTpaHeHHBIﬁ MCTOJ OIIBITHO-
(bHHBTpaI_[I/IOHHLIX I/ICCJ'ICIIOBaHI/Iﬁ BOJOHACBIIICHHBIX TI'PYHTOB. HpI/I KYCTOBOﬁ
OTKa4KEC 6ypHT LHCHTPAJIBbHYIO CKBA)XUHY, U3 KOTOpOfI IMPONU3BOAUTCA OTKAYKA BOABI
HAaCoOCOM, U piaa Ha6J'HOI[aTeJ'IBHBIX CKBAXXHMH, 110 KOTOPBLIM CJICIAT 34 USMCHCHUCM
YPOBH:A BOJABI BO BPEM: OTKA4YKH.

O H-1

Ox
0,
QT
D
O
0,

Puc.58. I1nan kycra onbrtHOM oTkauku: L{C — neHTpanbHas CKBaKuHa ¢
Hacocamu U ¢punbTpamu; H1-H11 — HaGmronarenbHble CKBaXKUHBI, 000pYAOBaHHbIE
buabTpamu
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HaGnrogaTenpHple CKBaKMHBI PACIONIaralOTCA HAa HECKOJBKHX Jy4ax,
CXOISUIMXCS K IIEHTPaJbHOM CKBaXXMHE M Ha Pa3HbIX PACCTOSHUSX OT
HEHTPAIbHON CKBXXHUHBI (pHC.58). DTO MO3BOJISIET OMPENEIUTh THAPABINYECKUN
YKJIOH U PaJNyC BIUSHUS B XOJ/I€ ONbITA HA PA3HBIX HAMPABIICHUSX.

Xapaktep
BOAOHOCHOro | Bua otkadkm | PacyeTHble cxembl 1 popmMyrbl
ropu3oHTa
OnanHo4Has
= i
= Ig R - Ig ro
T
g Ke =073 Q o S6)*(S0)
z L]
5
0 KycToBasi ¢
ABYMSI
Habnwopa-
TenbHbIMU
CKBaXXMHaMM s e F g
— |gX2-|gX1
Ko=0,73"Q" orr SEONIED
ro
i Z
7/{5( 7
/f
OnunHo4Has
=
3 Ke= 0,366 *Q * 'gR 'Sg’ :
(o}
8 X1 X2
g A A 7
T ! 4
KycToBas ¢ /] g 7‘52/“%%
ABYMSI l-é
Habnwopa- /
TenbHbIMU _
CKBaXMHaMu .I I
Xz-lgx
Ke= 0,366 * Q*g*fs—f_’s'z)

Puc.59. Pacuernbie hopmynbl uist onpeaenenus koddduimenta
buIbTpay TPYHTOB METO0OM OTKa4YEK
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OTtkauky 0OBIYHO MPOBOASTCS MPHU ABYX-TPEX MOHKECHHUSIX YPOBHS BOJBI B
HEHTPAIbHON CKBOXXMHE B CUJILHOBOJIONPOHUIIAEMBIX TPYHTax HE MeHee 1w, B
CpellHe- U MaloBOJONPOHUIaeMbIX — 1,5-2M. IIpogomKuTenbHOCTh OTKAUYKU MPHU
OJTHOM TOHMW)XEHHUM B OJHOPOJHBIX TPYHTAX ONpPENENsieTCs pealbHbIMU
TUIPOTEOJIOTHYECKUMU  YCIOBUSIMU W W3MEHSIETCS OT HECKOJBKUX YacoB JI0
HECKOJBKHX MECSIICB.

Meroabl 00pabOTKH PE3yIbTATOB ONMBITHBIX OTKAY€K OCHOBAHBI HA PEIICHUU
bunbTpany MO  OMPENACICHHBIM  PACUCTHBIM  CXEMaM,  YYUTHIBAIOIIIM
Te0JIOTHYECKOE CTPOCHHE YYacTKa, CTENeHb M XapakTep BCKPBHITHUA IIJIacTa
CKBKMHOW M PACIOJIOKEHUE B HEll GuibTpa, BUJ oTKauku. HexoTopslie Hanbomee
ynotpebnsiembie  (GopMynbl A pacueta Kodpduimenta (GuUIbTpaluud TpU
OTKa4KaxX M3 COBEPIICHHBIX CKBAXXWH B OJHOPOJHBIX TUIACTaX MPHUBEICHBI Ha
puc.59.

B atux dhopmynax npuHSATH CleayIONHe 0003HAYCHUS:

Ko — k03 duniuent punprpaiyu, M/cyT;

Q — 1e6UT CKBaKUHEL, M>/CyT;

I'o — pailyC IEHTPAIbHON CKBAKUHBI ((PUIBTPHI), M;

R — paguyc BIUSIHUS OTKAYKH;

h — aMHaMuYeckuii ypoBEeHb BOJIBI B IICHTPAJILHON CKBaXKMHE, OTCUNTHIBAEMBIN OT
e€ IHa, M;

S0,51,52 — IOHMKEHHNE YPOBHS COOTBETCTBEHHO B LIEHTPATBHOM, IEPBOM M BTOPOU
HaOII0TaTEIIbHBIX CKBAXKHUHAX, M;

X1,X2 — pACCTOSIHHE OT LIEHTPAIIbHOW CKBaYKUHBI J10 IEPBOM U BTOPOU
HaOII0IaTEIBHBIX, M;

H 1 m — MOIHOCTH IJ1acTa COOTBETCTBEHHO O€3HAMOPHBIX M HATIOPHBIX BOJ.

Y CTpOWCTBO KYCTa ONBITHOM OTKAYKH

Kycr ckBakuHBI  BKJIIOYACT  IIEHTPAJBHYIO  OMBITHYIO  CKBaXHUHY,
3aKpeIUICHHYI0 00cagHoil TpyOoil ¢ (GWIBTPOM M TOTPYKHBIM HACOCOM JIJIst
OTKa4YK{ BOJIbI M3 HEe, M HaOIIOAATENIbHbIE CKBAKWHBI, TAaKXKE 3aKpEIJICHHBIC
TpyOamu ¢ ¢unbTpamu. M3 meHTpasbHOM CKBaXXKMHBI OTKAYMBAETCS BOAA, a B
HaOJIOAATEeNIbHBIX — (DUKCUPYETCSI CHUKEHUE YPOBHS B BOJJOHOCHOM CJIO€.
Jl71st 3aMepoB YpOBHEH BOJBI IPUMEHSIOTCS JIEKTPOYPOBHEMEPHI MM XJIOMYIIIKH.
Pacxon oTkaunBaeMoii BOIBI U3MEPSIETCS C IIOMOIIBIO BOJIOMEPA, YCTAHOBJICHHOTO
Ha BBIXOJHOM IMaTpyOKe MOTPYKHOTO HAcoca WM C MOMOIIBI0O MEpHOTO Oaka u
CeKyHJIOMepa.

[lops10K BBINMOTHEHUS] pa0OTHI
l. O3HaKOMHUTBCS C YCTPOWCTBOM KyCTa CKBAKHMH JUISI OTKAuKH,
KOHCTPYKIIMEN CKBA)KMH, TE€OJOTMYECKUM pPa3pe3OoM OINBITHOIO Y4YacTKa, U
U3MEPUTH MapamMeTpbl Kycra. Onucarb METOI M 00J1aCTh €ro NPUMEHEHUSI.
2. Jns monmydeHus HABBIKOB 3aMepa ypPOBHS BOJBI B CKBaXXHWHAX H
ONpENENICHUs] pacxofa BOAbI IPOU3BECTH OTKAYKY IIPU TPEX MNOHMKECHUSX.
BbruncnuTh NOHMXEHUS YPOBHS BOJBI B CKBaXHHAX U 1€OUT.
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3. Jyst momy4deHust HaBBIKOB 00Pa00TKU PE3YIHTATOB OIMBITHBIX OTKAYEK
paccuutarh KO3 PuimeHT GuIbTpalu, NoJb3ysCh CBOUMHU U3MEPEHUIMHU, JIHOO,
10 YKa3aHUIO MperojiaBaTesis, JaHHBIMU HAOII0ICHUM 3a OTKauyKaMu,
MIPUBEICHHBIMU B TaOua 37 unu 38.

4. OdopMuTh pe3yabTaThl orpeaesieHus kodpduimenta GuabTpauu
COTJIACHO MPUBEICHHBIM IIpuMepam (cM. puitoxkenue 11).
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}KypHaJI OIIBITHBIX JAHHBIX I10 KYCTOBOﬁ OTKAQ4YKE M3 HAIIOPHBLIX BOJ Tab6muma 37
Bapuant Pacxo ITonmxenue, M Bapuant Pacxo ITonmxeHue, M Bapuant Pacxo ITonmxeHue, M
I, /c So S Sa I, Ji/c So S Sa I, 11/c So S S,
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
1,00 1,50 0,80 0,30 0,40 0,30 0,16 0,12 1,50 3,00 0,50 0,20
1 2,00 3,00 1,80 0,80 11 0,80 0,60 0,34 0,26 21 2,00 4,00 0,80 0,40
3,00 4,50 3,00 1,50 1,40 1,05 0,58 0,44 2,50 5,00 1,20 0,70
0,30 3,00 0,50 0,20 0,30 0,45 0,26 0,20 1,00 1,00 0,60 0,20
2 0,40 4,00 0,80 0,40 12 0,70 1,05 0,58 0,44 22 2,00 2,00 1,20 0,40
0,50 5,00 1,20 0,70 1,20 1,80 1,00 0,76 3,00 3,00 1,80 0,60
0,20 0,30 0,15 0,12 0,60 3,00 0,50 0,20 0,30 3,00 1,00 0,30
3 0,40 0,60 0,34 0,28 13 0,80 4,00 0,80 0,40 23 0,40 4,00 1,44 0,50
0,69 1,04 0,58 0,47 1,00 5,00 1,20 0,70 0,50 5,00 1,90 0,73
0,45 3,00 1,00 0,30 0,60 3,00 1,00 0,30 0,90 0,67 0,37 0,31
4 0,60 4,00 1,44 0,50 14 0,80 4,00 1,44 0,55 24 1,20 0,90 0,50 0,42
0,75 5,00 1,90 0,73 1,00 5,00 1,90 0,73 1,35 1,05 0,54 0,45
0,45 3,00 0,50 0,20 0,40 0,60 0,33 0,28 1,20 3,00 0,50 0,20
5 0,60 4,00 0,80 0,40 15 0,64 0,96 0,50 0,42 25 1,60 4,00 0,80 0,40
0,75 5,00 1,20 0,70 0,80 1,20 0,67 0,57 2,00 5,00 1,20 0,70
0,40 0,60 0,33 0,28 1,20 3,00 1,00 0,30 0,60 0,76 0,42 0,34
6 0,72 1,08 0,54 0,45 16 1,60 4,00 1,44 0,50 26 0,90 1,36 0,74 0,62
0,88 1,32 0,75 0,64 2,00 5,00 1,90 0,73 1,05 1,76 0,84 0,70
0,90 3,00 1,00 0,30 1,80 1,35 0,74 0,62 0,70 1,05 0,58 0,48
7 1,20 4,00 1,44 0,50 17 2,40 1,80 1,00 0,84 27 1,05 1,57 0,85 0,70
1,50 5,00 1,90 0,73 2,70 2,02 1,10 0,92 1,75 2,62 1,50 1,25
0,40 0,30 0,18 0,14 1,80 3,00 0,50 0,20 0,35 0,53 0,29 0,24
8 0,71 0,53 0,30 0,23 18 2,40 4,00 0,80 0,40 28 0,50 0,75 0,42 0,35
1,00 0,75 0,43 0,33 3,00 5,00 1,20 0,70 0,91 1,37 0,76 0,63
0,50 1,50 0,40 0,20 2,00 1,50 0,40 0,20 1,00 1,50 0,40 0,20
9 0,80 2,40 0,72 0,40 19 3,20 2,40 0,72 0,40 29 1,60 2,40 0,72 0,40
1,50 4,50 1,20 0,60 6,00 4,50 1,20 0,60 3,00 4,50 1,20 0,60
2,10 3,00 0,50 0,20 1,50 1,50 0,40 0,20 0,90 3,00 0,50 0,20
10 2,80 4,00 0,80 0,40 20 2,40 2,40 0,72 0,40 30 1,20 4,00 0,80 0,40
3,50 5,00 1,20 0,70 4,50 4,50 1,20 0,60 1,50 5,00 1,20 0,70

[pumeuanue. X;=5m; Xo=15m; m=5m; H=11m; CYIIB (ITYIIB)=2,1m.
Panuyc BnusHus R: B cynecsx u npuieBaThix neckax — 150M; B Menko3epHUCTHIX nieckax — S00M; B cpeiHe3epHUCThIX neckax — 1000m.
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>KypHaJI OIIBITHBIX JAHHBIX I10 KYCTOBOﬁ OTKA4YKE U3 6€3HaHOpHBIX BOJ Ta6JII/II_Ia 38
Bapuant Pacxo ITonmxeHue, M Bapuant Pacxon, ITonmxeHue, M Bapuant Pacxo ITonmxeHue, M
a, a/c So S1 Sz a/c So S] Sz a, a/c So S1 Sz
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
1 0,60 1,50 0,75 0,55 11 2,00 2,00 1,00 0,75 21 0,80 0,80 0,40 0,80
0,80 2,00 1,00 0,72 2,40 2,40 1,20 0,90 2,20 2,20 1,10 0,82
1,00 2,50 1,25 0,90 3,00 3,00 1,50 1,11 3,40 3,40 1,70 1,23
2 0,80 2,00 1,00 0,75 12 1,10 1,10 0,55 0,42 22 0,20 1,00 0,50 0,38
1,40 3,50 1,65 1,20 1,50 0,50 0,75 0,57 0,40 2,00 1,00 0,75
1,90 4,75 2,35 1,70 1,80 1,80 0,90 0,68 0,70 3,50 1,75 1,29
3 1,80 1,50 0,75 0,35 13 1,20 1,50 0,75 0,55 23 0,70 0,70 0,35 0,25
2,40 2,00 1,00 0,72 1,60 2,00 1,00 0,72 1,20 1,20 0,60 0,42
3,00 2,50 1,25 0,90 2,00 2,50 1,25 0,90 1,60 1,60 0,80 0,56
4 1,00 2,00 1,00 0,75 14 0,30 1,50 0,75 0,55 24 0,40 0,80 0,40 0,30
1,20 2,40 1,20 0,90 0,40 2,00 1,00 0,72 1,10 2,20 1,10 0,82
1,50 3,00 1,50 1,11 0,50 2,50 1,25 0,90 1,70 3,40 1,70 1,23
5 0,60 1,50 0,75 0,55 15 1,60 2,00 1,00 0,75 25 0,30 1,50 0,78 0,61
0,80 2,00 1,00 0,72 2,80 3,50 1,65 1,20 0,50 2,50 1,30 1,00
1,00 2,50 1,25 0,92 3,80 4,75 2,35 1,70 0,70 3,50 1,82 1,38
6 0,75 1,50 0,78 0,61 16 0,35 0,70 0,35 0,25 26 1,60 0,80 0,40 0,30
1,25 2,50 1,30 1,00 0,60 1,20 0,60 0,42 4,40 2,20 1,10 0,82
1,75 3,50 1,82 1,38 0,80 1,60 0,80 0,56 6,80 3,40 1,70 1,23
7 0,55 1,10 0,55 0,42 17 0,70 1,40 0,70 0,50 27 2,20 1,10 0,55 0,42
0,75 1,50 0,75 0,57 1,10 2,20 1,10 0,81 3,00 1,50 0,75 0,57
0,90 1,80 0,90 0,68 1,50 1,50 1,50 1,05 3,60 1,80 0,90 0,68
8 1,10 1,00 0,50 0,38 18 2,80 1,40 0,70 0,50 28 0,40 2,00 1,00 0,75
2,00 2,00 1,00 0,75 4,40 2,20 1,10 0,81 0,70 3,50 1,65 1,20
3,50 3,50 1,75 1,29 6,00 3,00 1,50 1,05 0,95 4,75 2,35 1,70
9 1,40 0,70 0,35 0,25 19 2,00 1,00 0,50 0,38 29 0,50 2,00 1,00 0,75
2,40 1,20 0,60 0,42 4,00 2,00 1,00 0,75 0,60 2,40 1,20 0,90
3,20 1,60 0,80 0,56 7,00 3,50 1,75 1,29 0,75 3,00 1,50 1,11
10 1,40 1,40 0,70 0,50 20 1,50 1,50 0,78 0,61 30 1,20 1,50 0,75 0,55
2,20 2,20 1,10 0,81 2,50 2,50 1,30 1,00 1,60 2,00 1,00 0,72
3,00 3,00 1,50 1,05 3,50 3,50 1,82 1,38 2,00 2,50 1,25 0,90
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3aganme 12. Onpenesnenue kodpuuuenta GuabTpalMU TPYHTOB
METOJA0M IKCIPECcC-HAJIUBA B CKBAKUHY

Llenp pabOTBI — O3HAKOMHUTBCS C METOJMKOW MPOBEIEHUS OIBITHBIX 3KCIpECcC-
HAJIMBOB, TPAKTHUECKOE UX MPOBEJeHHE U 00paboTKa pe3yIbTaToB.

OCHOBHBIE ITOJIOKCHHS MECTOJa

DKcnpecc-HaluB MPOU3BOJIUTCS IyTEM OBICTPOro (TEOPETUYECKM MTHOBEHHOIO)
BO3MYILEHUS Halopa BOJOHOCHOIO IIJacTa € TMOCIEAYIOIIEeH perucrpanuen
U3MEHEHUHN YPOBHS BOJbl B CKBa)KHHE. VICTOYHMKOM BO3MYILIEHHS HAllOpa MOKET
OBITh HAJIUB HEKOTOPOTO0 00bEMa BOJIbI B CKBAKUHY.

3aMmepbl M3MEHEHHUS YPOBHEW IIOJ3EMHBIX BOJ B CKBaXHHE IIOC/IE HaJluBa
NO3BOJIIIOT paccuuTaTh KO3(PPUIMEHT (HUIbTPALlUU BOJOHOCHOTO TOPU30HTA.
[TpenmMyIIecTBO IKCIpecc-HANMBA TMEpell ONMBITHBIMUA OTKAaYKaMH COCTOUT B TOM,
YTO OH JIa€T BO3MOXKHOCTh OBICTPO M 0€3 OOJBIIMX 3aTpaT CPEICTB MPOU3BECTU
MaccoBOe onpoOOBaHNE CKBAXHH HA 3HAYUTEIFHON TEPPUTOPHUH.

HenocraTok sTOr0 MeTonma 3akiiOo4YaeTcsi B TOM, YTO C €ro MOMOINBIO yAaeTcs
OTpeNeNuTh (PUIBTPAllMOHHBIE CBOWCTBAa BOJOBMEIIAIOIIUX TPYHTOB TOJBKO B
30HE, HEMOCPEACTBEHHO MPUMBIKAIOIIEH K ONBITHOW CKBAXKUHE.

[lopsimoK BEINOJIHEHUS Da6OTI>I

l. O3HaKOMUTBCS C KOHCTPYKIMEH CKBaXUHBI, B KOTOpYylO Oyzer
OCYILECTBIATHCS dKcnpecc-HaMuB. C MOMOLIbIO XJIOMYIIKH ONPEAEIUTh MIyOUHY
€CTECTBEHHOTO (CTaTMYecKoro) ypoBHS Boasl he B ckBaxkunHe. [yOuHa
u3MepseTcss OT Bepxa 00CaaHOW TpyObl CKBaXHHBI (CM. MpHiIOXkeHue 12),
MIPUHAMAEMOM 32 HAYaJIO OTCUETA.

2. beicTpo (MrHOBEHHO) HAJIUTh BOJY B CKBaxxMHy. C 3TOro MOMEHTa
BKJIFOYAETCSI CEKYHJIOMEpP M 3aMepsitoTcs ypoBHU BoAbl B ckBaxkuHe h(t). Ilo
CEeKyHJOMEpPY YCTAaHOBUTh TOYHOE BpeMs t KaXXKIOro 3amepa (KacaHus BOJbI
XJIOMYIIKOM). Pe3ynbrarsl 3KCnpecc-HanuBa 3anucarh B KypHai, (hopmMa KOTOPOro
npuBeaeHa B Tadbnuue 39.

Tabnuma 39
KypHau 3kcnipecc-HanuBa
CkBaxxuna Ne he=... M
JlnameTp CKBaXKMHbI B HHTepBaje he-h(,) d=...m
MoI1HOCTh BOAOHOCHOTO TOPH30HTA m=...M
t, C h (t), m S(t)=S(t)/S(0)
1 2 3
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[Ipumeuanue. 3amepsl B IeCKax M raJIeYHUKAX MPOU3BOAMTD A0 TEX MOP, TIOKA HE
BINOJHUTCS ycioBue h(t) = he, B cnabonpoHniiaeMbIX CynecyaHUCTBIX U
TJIMHUCTBIX TPYHTAX MPOJOJIKUTENbHOCTh HA0MI0IeHU He MeHee 4.

KamepanpHast 00paboTKa pe3yIbTaToB padOThI

1. PaccuuTaTh cTonmOIIBI 3 U 4 KypHaa HaJIUBA.

2. W3 sxxyprana nanusa (tTabnuna 41) BeIOpaTh napbl 3HaU€HUM t U S, 1O
KOTOPBIM OYIyT MPOU3BOJUTHCS pacueThl KoddduinenTa puibTpanuu. ITU napbl
3Ha4YCHUH 3aHeCTH U3 Tadauibl 41 B Tabnuiy 39.

Taomura 40
JlaHHBIC M pe3ynbTaThl pacuera koddduimenta puabTpanuu Ko
No nmapmi t1, C Si, M tr, C Sy, M Ko, m/cyt
1 2 3 4 5 6

[Ipu BBIOOpE Map BaKHO, YTOOHI t)>t;.

3. Cronb6er 6 Tabmuipl 40 3am0IHUTS 110 OpMYyIIe:

t t t
K=r] 1nt—2/[345600( 2 L_).m],

| InS(t,) InS(t)
rae ty u t, — Bpems, C;
I.— paJnyC CKBOKHUHBI (uaMeTp 3amucaH B Tabnuiie 41), m;
m — MOIIIHOCTh BOJIOHOCHOT'O TOPU30HTA (TaKXKe BXOIUT B Tabiuily 41), M.
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>KypHaJI OIIBITHBIX JAaHHBIX 1O OKCIIPECC-HAJIMBY B CKBAKUHY

Tabmura 41

Ba- | Ho- [wna- | Mom- Bpewms Bricora Benuunna
pu- | Mep METp | HOCTH 3amepa YPOBHA MOHWKEHUS
aHT | CKBa- CKBa- | BOJOHOC- YPOBH: BO/JIbI B YPOBH: B
JKUHBI JKHHBI, HOTO BOJbI B CKBaA’>KHHEC CKBaA’>XHHEC 3a
MM FOpU30H-TA | CKBa)XXMHC he, M BpEeMs MCKIY
m, M t, CCK SaMCpaMI/I, M.
S=hy-hy
] 2 3 4 5 6 7
1 3 127 1,5 0 0
5 0.8 .
10 1.31 =
15 1.83 =
20 2.12 =
30 2.40 2
40 2.50 A
60 2.61
2 1 127 2,0 0 1.20
5 1.44 .
10 1.65 2
15 1.83 =
20 1.98 =
30 2.16 2
40 2.30 A
60 2.45
3 5 127 2,0 0 0.20
10 0.29 .
30 0.46 &
60 0.67 =
90 0.84 T
120 0.99 2
150 1.12 A
180 1.22
4 2 133 1,7 0 0.00
10 0.15 .
30 0.31 =
60 0.50 =
90 0.64 =
120 0.74 2
180 0.90 A
240 1.02
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[Tponomxenue Tadm. 41

1 2 3 4 5 6
5 4 127 1,5 0 0.15
10 0.40 .
20 0.62 &
40 0.79 =
60 0.92 =
90 1.07 g
120 1.19 -
180 1.36
6 6 127 1,3 0 0.00
10 0.42
20 0.79
60 1.78 A
90 2.23 s
120 2.61 =
180 3.11 3
240 3.38 £
7 12 127 1,8 0 0.20
15 0.41
30 0.56
60 0.80 2
90 1.01 s
240 1.61 =
600 2.52 3
1200 3.30 £
8 7 127 1,0 0 0.00
30 0.22
60 0.38
120 0.62 A
300 0.95 s
600 1.56 =
1200 2.47 3
1800 2.90 £
9 11 127 2,0 0 0.05
30 0.25
60 0.41
120 0.59 A
300 0.99 s
600 1.42 =
1200 231 3
1800 2.75 £
10 9 127 1,5 0 0.00
60 0.12 .
300 0.56 £
1200 1.73 =
1800 2.12 =
2400 2.39 2
3300 2.61 A~
3600 2.66

229




[Iponomkenne Tabdim. 41

1 2 3 4 5 6

11 8 127 2,1 0 0.00
60 0.11 .
300 0.48 2
1200 1.39 =
1800 1.87 =
2700 2.42 2
3300 2.61 A
3600 2.70

12 ] 10 127 1,8 0 0.00
30 0.60 .
60 1.04 2
120 1.73 =
180 221 X
240 2.65 2
540 3.92 A
900 4,56

13 13 127 2,0 0 0.04
30 0.53 .
60 0.92 =
120 1.69 =
180 2.12 X
240 2.43 2
600 3.20 -
1200 4.10

14 | 16 127 1,6 0 0.08
30 0.47 .
60 0.78 =
120 1.32 =
240 2.16 X
600 5,22 2
1200 6.74 A
1320 6.92

15| 14 127 0,8 0 0.01
30 0.25 .
60 0.44 2
120 0.79 =
300 1.63 =
600 2.48 g
1200 3.48 -
1320 3.60
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[Tponomxenue Tadm. 41

1 2 3 4 5 6

16 | 15 127 1,1 0 0.05
30 0.29 .
60 0.51 =
120 0.94 =
300 1.87 X
1200 2.70 2
1510 3.25 A
1800 3.65

17 17 127 1,9 0 0.07
30 0.22 .
60 0.46 5
120 0.80 =
300 1.61 X
1200 3.83 2
2100 5.05 A
2220 5.15

18 19 127 2,1 0 0.01
30 0.23 .
60 0.41 =
90 0.52 =
180 0.89 =
300 1.33 2
900 2.43 A~
1500 2.84

19 | 21 127 1,7 0 0.04
30 0.19 .
60 0.35 &
120 0.46 =
180 0.54 X
300 0.64 2
900 0.89 A
1500 1.00

20 | 22 127 2,0 0 0.10
30 0.44 )
60 0.73 5
120 1.18 =
300 2.07 =
600 2.72 g
1200 3.41 A~
1800 3.80
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[Tponomxkenne Tadm. 41

1 2 3 4 5 6

21 24 127 1,1 0 0.45
20 0.95 .
60 1.72 &
120 2.63 =
300 5,01 )
600 8.50 2
660 8.71 A=
690 8.80

22 | 30 127 1,6 0 0.15
20 0.70 .
60 1.55 5
120 2.62 =
300 4.87 )
600 6.46 2
900 7.51 A~
930 7.60

23 | 27 127 2,0 0 0.00
30 0.32 .
60 0.56 =
300 1.75 =
900 3.83 5
1800 4.94 2
2700 5.54 A
2820 5.60

24 | 31 127 1,5 0 0.00
30 0.32 .
60 0.60 =
300 1.39 =
900 2.47 )
1800 3.10 2
2700 3.41 A~
2790 3.45

25 | 32 127 2,1 0 0.13
30 0.38 .
60 0.60 5
120 0.99 =
300 1.80 5
600 275 2
900 3.45 A~
960 3.50
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[Iponomkenue Tabdi. 41

1 2 3 4 5 6

26 | 33 127 2,0 0 0.00
30 0.34 .
60 0.52 =
300 2.08 =
900 4.86 X
1800 6.91 2
2700 8.33 -
2820 8.50

27 | 34 127 1,6 0 0.00
60 0.14 .
300 0.43 =
1200 1.48 =
1800 1.96 =
2700 2.49 2
3300 2.78 A~
3600 2.85

28 | 37 127 1,8 0 0.03
30 0.34 .
60 0.61 =
120 1.13 =
180 1.57 =
300 231 2
900 4.63 A
1800 6.20

29 | 35 127 2,0 0 0.12
10 0.48 .
30 1.07 =
60 1.79 =
120 2.87 g
180 3.71 2
300 4.85 -
320 4.90

30 | 36 127 1,7 0 0.05
20 0.45 .
60 1.20 &
120 2.11 =
300 433 2
600 6.48 2
660 6.78 A
690 6.90
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3aganme 13 OnpeneseHue HANTPABJIEHUS IBUKEHUS MMOA3€MHbBIX BOJI.

Llenb ¥ pe3yabTaThl PadoThl

Llenp pabGoTbl — O3HAKOMJIEHHE C METOJAaMHU OIpEeNICHUs] HaIpaBJICHUS
(GUIBTPAIIMOHHOTO TIOTOKA W CKOPOCTH (DHIIBTpAIiy TPYHTOBBIX BOJ IO KapTe
TUIPOU3OTHIIC.

B pe3ynbrate BbIONIHEHUSI pA0OTHI COCTABIISIOTCS:

- MOJIEBOM KYpPHAJI C €AMHOBPEMEHHBIMH 3aMEpPaMU YPOBHSI TPYHTOBBIX BOJI
B CKBOKHMHAX;

- KapTa THUIPOU3OTUIIC C OMNPEACICHUEM HANpaBlICHUA M pacdyéram
JNEUCTBUTEIBLHON CKOPOCTH (QUITBTPALIMH TOJ3EMHBIX BO/I.

OCHOBHBIE MOJ0KEHUS METOA

Ha ocHOBe TIHMIpPOreOJIOTMYECKUX  MCCIEAOBAaHUW M PEKUMHBIX
CTAI[MOHAPHBIX HAOJIOJIEHUI COCTABIIAIOT THAPOTE€OJIOTMYECKUE KapThl Pa3IuYHbIX
BUJOB, TJ€ TMOKAa3bIBAIOT  PACHPOCTPAHCHUE  BOJOHOCHBIX  TOPHU30HTOB
YETBEPTUYHBIX  WJIM  KOPEHHBIX  OTJOXKEHHM, BOJOYNOPHBIE  TMOPOJBI,
MUHEPATU3ALNIO MOJ3EMHBIX BOJI, JTMHAMAYECKHE 3amnachl 158105
BOJOIIPOHMUIIAEMOCTD OPOJL. Haubonee 4acTo BCTPEUYAIOIIUECS
TUJPOTE0JIOTUYECKUE KapThl: TUAPOU30THUIIC, THAPOU30ILE3, THIPOU300aT.

Kapra ruapousorunc — 3TO KapTa HOBEPXHOCTH TPYHTOBBIX BOJ (WU
MEXIIJIACTOBBIX OE3HANOPHBIX BOJ)) HA OMpPENENEHHBIM Tepuoj] BpeMeHu t (Ha
nepuoJi usmMeHeHui). [lpu HanMuMyM KOOpPAMHAT CKBOXXHH HAa TOMOTPAPUUYECKYIO
KapTy HAHOCAT THMAPOT€OJOTMYECKUE CKBAXKUHBI, BO3JI€ KOTOPBIX YKa3bIBAIOT UX
HOMEp, aOCONIOTHBIE OTMETKM YPOBHS BOJBI M JaTy ero 3amepa. [lo meromy
«TPEYTrOJbHUKA» WIM IIyTEM COEOUHEHUS BCEX CKBAXWH C OJUHAKOBOM
aOCONIOTHOM  OTMETKOM  ypOBHA  BEAYT  IOCTPOCHHUE  THUAPOU3OTHIIC.
I'mpgpousoruncel — 3TO JIMHUM, COCOUHSIOIIME TOYKM C OJWMHAKOBBIMU
a0COJIFOTHBIMU OTMETKaMU MTOBEPXHOCTU OE3HATIOPHBIX BOJI.

[To xapTe rUAPOU3OTUIIC OMPEACISIOT HANPABICHUS ABHKEHHUSI TPYHTOBBIX
BOJI. OHHU Bcerza NeprneHAuKyJJIIpHO K TUAPOUZOTUIICAM, TAK KaK TPYHTOBBIE BOBI
MOTYT MEpPEIBUTaThCS TOJBKO OT 00Jie€ BBICOKMX OTMETOK K 00JIe€ HHU3KHUM.
JIvHMYM, MO KOTOpPBIM MEPEABUTAIOTCA TOJ3EMHBIE BOJIbI, HA3bIBAKOTCA JUHUSIMU
TOKA.

3Has HalpaBJICHHE [BU)KEHUSI TPYHTOBBIX BOJ, OTMEPUB IO JIMHUHU
pacCTOsIHUE MEXIy ABYMS TOYKaMM, IO KapT€ TUAPOU3OTUIIC HAa HA3BAaHHOM
Y4aCTKE MOYKHO OIPEIEIINTh YKIIOH IMOTOKA:

AR
ik
rne Ah — pa3HOCTh OTMETOK YPOBHEH BOJBI B IBYX TOYKAX, M;
| — paccrosiHre MEXTY ABYMST TOUKAMH U3MEPECHUM, M.
3Has k03P PUUKEHT GUIbTpALMU U3y4aeMbIX TPYHTOB K, paccuuTbiBaeTcs
CKOPOCTh (DHIIBTpAIIUH TIOTOKA V, M/CYT:

v=>Fk=*Ii.
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[TonyyenHast pacuéTHas CKOPOCTh (PUIIbTPALIUU ABJISETCS (PUKTUBHOM, TaK
KaK HE YYUTHIBAET PEAIbHOE CEYEHHUE MOTOKA:

v=2
w

rae Q — pacxoj1 BOJIbI, IPOTEKAIOIIEH Uepe3 TaHHOE CEYEHUE, M>/CYT;
W — IUIONIAb TIONEPEYHOrO CEYEHUS IOTOKA, M2,

B nelicTBUTENBHOCTH TUIONIA/b, YE€PE3 KOTOPYIO MPOUCXOAUT (PUIBTPALIUS
BOJIbl, COCTAaBIISICT JIMIIb YaCTh MOMEPEYHOTO CEYEHUS, 3aBUCAILIETO OT MOPOBOTO
npoctpaHcTBa. [loaToMy mpu oTHeceHMHM pacxoja BOJIbI K YacTU MOMEPEYHOro
CEUYCHHS] C Y4E€TOM peaJbHOM MOPUCTOCTH TMOPOJ JCHCTBUTEIBHYIO CKOPOCTb
¢unbTpaM BOJBI B PBIXJIBIX MHOpPOJaX Vg (M/CYT) MOXKHO OIpPENEIUTH II0

bopmyie:

II€ N — IOPUCTOCTb, TOJH €.
U3 JABYX MOCJIEIHUX YpPaBHCHUN MOXET OBbITh IOJyY€Ha 3aBHCUMOCTH
JEUCTBUTEIHLHON CKOPOCTH B IOpax OT CKOPOCTU (PHIIbTpaLINU:

Uy =%I/IU=Ug*Tl.

Tak kak BeIWYMHA TOPHUCTOCTU cocTaBigeT B cpeanem 0,25-0,40, Tto
CKOPOCTh (PUIBTpAIlMd MEHBIIE JIGUCTBUTEIBLHO MEHBIIE JeHCTBUTEIHLHON
CKOpPOCTH B IOpax NMpUMEpHO B 3-4 pasa, 4TO OCOOCHHO Ba)XXHO YYHUTBHIBATH JIJIS
OIleHKH CY(P(HO3HMOHHBIX ITPOIIECCOB.

Cy1iecTByeT HECKOJBKO TIOJIEBBIX METOJIOB OIMPESICHUS JEeHCTBUTEIbLHbIX
ckopoctelt ¢punbrpanun. Hanbomnee pacnpocTpaHEHHBIM SBISETCS MHANKATOPHBIN
METOJI, CYIIHOCTh KOTOPOT'O CBOJMUTHCS K 3aAIMyCKY PACTBOPOB Pa3JIMUHBIX COJIeH
WM KpacsIIMX BEIIECTB B TYCKOBYI0 CKBWKHHY | YJIaBIMBAHUIO HX B
HaOFOMAaTeNIbHBIX CKBaXuHaX. [Ipn aTOM

rae L — paccrossHue Mexay IByMsl TOUKaMU, M;

T — BpeMs ABM>KEHUS BOABI MEXKy STUMHU TOUKAMH, C WIIU CYT.

N3 HoBelmmx METOJ0B OIpeeieHUs CKOpPOCTeH (UIbTpaluu cieayer
OTMETUTH re0(hU3NYECKUE METOIbI — PE3UCTUBUMETPUUECKOE ONMPOOOBAHUE, METO/T
3apsIKEHHOTO TeJla U «MEYEHBIX» aTOMOB.

JIst pBIXJIBIX OTJIOKEHUU JEHCTBUTENbHASI CKOPOCTh (UIBTPALIUU OOBIYHO
Majia ¥ JUIs CyTJIMHKOB W cymneced ompenensercs BenuunHo ot 0,1 m/cyrt, nis
MecKoB ¢ koddurmenTom GuiabTpauu 25 M/CyT — 0KoJIo 1 M/CyT , IJist TpaBUITHO-
raJIeYHbIX OTJIOKEHUH — cBbimie 1 M/cyT. OpHUEHTHPOBOYHBIE 3HAYEHUS
JEUCTBUTENFHOM CcKOpocTu mpu ykioHax mopsiaka 1=0,001-0,01 mpuBomsitcs B
Tabmmiie 42.
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Tabmura 42
3HaueHUs IEHCTBUTEILHON CKOPOCTH (DHIIBTPAITUU BOABI JJIS PA3THIHBIX
OpOJ

[Topoabt Vg, M/CyT
3aKapCTOBaHHbBIE TOPOBI 0-50
TpenrHoBaThIE TOPOIBI 3-20
ITecku KpyInHbIEC U TAICUHUKH 1,5-3
ITecku cpegHell KpynmHOCTH 0,5-1
Ilecku menkue 0,1-0,5
Cyriech ¥ CyTrJIMHKI Mesnee 0,1

[TopsinoK BBIMOTHEHUS PA0OTHI
JIJist BBITIOJTHEHUST HACTOSIIIEH paboOThl CTYACHT MOKET MOJYYUTh OJUH U3
BapUAHTOB 3aJIaHUS:
1-ii BapMaHT — TMOCTPOCHHUE KapThl THAPOU3OTUIIC IO 3aJaHUI0 Ha
MTOCTPOECHUE TEOJOTHUECKUX PA3pPE30B;
2-W BApUAHT — [TOCTPOCHUE KaPThI TUIPOU3OTHUIIC IO HATYPHBIM PEKUMHBIM
HAOJIOICHUSM B THAPOTE€OJOTUYECKUX CKBakKMHAX Ha nosmrone MI'CY.

-1 BapuaHT 3a/1aHUs

JIns  TOCTpOEHHMS  KapThl  THAPOU3OTUIIC  CTYAEHTBl  KOIHPYIOT
TEOJIOTMYECKYIO KapTy W3 IOJYyYECHHOIO 3aJaHus, HAHOCS TOJIBKO PaMKy, pycClo
pEKH, MeCTa pacHoJIOKEHUs CKBRXHH M HMX HOMepa (ciieBa OT KpyXKKa),
MOKPBIBAIOLIUX MEPBBIA OT MOBEPXHOCTH O€3HANMOPHBIM BOJOHOCHBIM TOPU30HT, B
BUJIE TICEBIOAPOOM 3alMUCHIBAIOT: B YUCIHUTEIU — aOCONIOTHYIO OTMETKY YCThS
CKB&XUHBI, B 3HaMEHaTeJqu — aOCOJIIOTHYI0O OTMETKY YpPOBHS  BOJBI.
I'mpgpousoruncel B BHJAE CUHEW MYHKTUPHOM JIMHAM MPOBOASAT METOJIOM
UHTEPIONALIMA 4Yepe3 2 M, €Clid pa3HOCTh OTMETOK aOCONIOTHBIX BBICOT
MIOBEPXHOCTU TOPU30HTA NpeBbIaeT 30 M, X MPOBOIAT YEPE3 5 M.

[To mocTpoeHHOM KapTe TUAPOU3OTUIIC OTIPEIEIISIOT:

- HAIpaBJICHUE JABWKEHUS T'PYHTOBBIX BOJ IYTEM MPOBEICHUS HOPMAIIN K
JBYM THUJIPOU30TUIICAM, B CTOPOHY MEHBIIMX 3HAYEHUI aOCONIOTHBIX OTMETOK.
HamnpapneHnue NBUKEHUTS TMOKA3bIBAIOT Ha BCEM HM3YYEHHOM YYacTKe M 0coboe
BHUMaHKE 00paIllalOT Ha 30HbI, IJI€ OHO U3MEHSETCS;

- BEJIMYMHA YKJIOHA MOA3EMHBIX BOJ W U3MEHEHUS B YKIIOHE HA Pa3JIMYHBIX
yuactkax i1=(h;-h,)/l, rae h; — abcontoTHas oTmMeTka BoJbl B OAHOM Touke; hy — TO
e B APYrou Touke; | — paccTosiHuEe MEXIYy 3TUMHU TOUKAMH;

- TIyOMHY 3ajleraHusi TPYHTOBBIX BOJ B JI0OOOM TOYKe (pa3HOCTb MEXAY
OTMETKaMU NOBEPXHOCTHU 3€MJIM U YPOBHS BOJbI);

- CBS3b IPYHTOBBIX BOJI C IOBEPXHOCTHBIMM BOJAMM: €CIU TMAPOU3OTHUIICHI
nepeceKkaroT BOJOEM 0e3 MCKPHUBICHUH, CBSI3b MEXIY BOJOEMOM M TPYHTOBBIMHU
BOJAMU OTCYTCTBYET; €CJIM € T'MJIPOU30THUIICH Y BOAOEMA M3rHOaI0TCs BHU3 I10
TEYEHHUIO, TO TPYHTOBBIE BOJBI PA3rPYKAIOTCA B BOAOEM, a €CIM BBEPX , TO
IIATAOTCS IOBEPXHOCTHBIMU BOJAMH.
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Kapra runpousorurnc gomxHa ObITh Haasexanlie oopMIIeHa U COJEpXKaTh
Ha3BaHMe (HaJx KapToM), wmacmTad KapThl (IIOJ Ha3BaHUEM), YCIJIOBHbIC
o0o3HaueHus (MO KapTOM WM crpaBa OT KapThl), HITaMIil (B MPAaBOM HHUKHEM

yriy).

2-1 BapuaHT 3aJaHus
1. CTtyneHT  JIOMKeH O3HAKOMHUTBCSI C  PEXKHUMHOM  CETBHIO
HaOJII0/IaTeNIbHBIX CKBAXKUH — IbE30METpaMU, CIIyXalleh g MOCTPOSHUS KapThl
TUJPOU3O0THUIIC M OIIPEAECIICHUS HANIPABJIECHUS TOA3EMHOIO MOTOKA.

2. HanecTtn ckBakuHBI MO KOOpJMHATaM Ha 1utad B Macitade 1:1000 u
OKOJIO HUX BBITTUCATh OTMETKH YCThSI CKBQXKHUHBI 1 OTMETKH YPOBHEH BOJIBI.
3. OTHUBEIUPOBATh YCTh CKBOXUH 110 BOUTOMY JI0 YpPOBHS 3€MJIH

KOJIBIIIKY (OTMETKM CKBaXWH MOTYT OBITb OTHOCUTEIBHBIMH). MOXKHO
UCITI0JIb30BAaTh OTMETKU CKBA)KHH 110 apXHUBHBIM JAHHBIM.

4, W3meputh ypoBHU BOJbI B CKBaXXMHAX OJHOBPEMEHHO B BO3MOKHO
KOPOTKUW MPOMEKYTOK BpeMeHM ¢ TOoYHOCThrO 0,5-1 cm. g 3amepa ypoBHeEM
MO>XHO HCIIOJb30BaTh XJIOMYIIKY, MEPEHOCHYI0 PEHKY WU JJIEKTPUYECKUI
ypoBHeMep. Bce u3MepeHHs 3aHECTHM B MOJEBOM KypHal, (gopMa KOTOpPOTO
npuBeeHa B Tadnuie 43.

Tabmuma 43
XKypnan nHabiro1eHHil 32 ypOBHEM MOI3EMHBIX BOJI IO MhE30METPAM
Howmep AGc. CBeneHus 0 BOJie
CKBQ)KHUHBI OTMETKA yCThs JlaTa namepenus ['my6una
CKBQ)XUHBI, M 3aJieraHus BOJIbI,
M
1 151,0 15.06.2013 2,3
2
3. Ha mnmane macmrta6a 1:1000 mpoBecTH THAPOU3OTHIICHI, COCAUHHUB

TOYKU C OJUHAKOBBIMU OTMETKaMu ypoBHE# BoJbI ¢ maroM 0,2-0,5 m. [Toctpoenue
THUAPOU3O0TUIIC TPOBECTH IO TEM K€ MpaBUiIaM, YTO U ropu3oHTajel (puc.60).

6. Onwucath CyHnIHOCTh METOJa W 3aJaHus, TPUBECTH IIOJECBOM U
rpaduyeckuit MmaTepuansl. [1o kapTe THAPOU3OTUIIC TTPOAHATU3UPOBATH U OTTHCATh
HAMpaBJICHUE IBUKECHUS TPYHTOBOTO MOTOKA, OMPEICIUTh MECTA MUHUMAJIBHBIX U
MaKCUMaJbHbIX YKJIOHOB. Paccunrtarh M8 HHUX YKIOHBI Jmin U Jmax.
[Ipoananu3upoBaTh O4YEpPTaAHUSI TUAPOU3OTHUIIC B IJIAHE, CTENEHb MX CTYIICHUS U
CBSI3b C TIOBEPXHOCTHBIMM BOJOTOKaMH, BOJOEMaMH U  3a00JI0YECHHBIMU
y4acTKaMU, ONPEICIUTh 001aCTh MMUTAHUS U Pa3rpy3KU TPYHTOBOTO MOTOKA.
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130,0 noBepxHOCTW 3eMIu, Nog, YepTol - abcontoTHasA OTMeTKa 3epkana
rPYHTOBbIX BOL)

Puc. 60. Kapra runpouszorumnc. Macmrad 1:1000

7. B Mectax ¢ pacwieHEHHBIMU YKJIOHAMH TPYHTOBBIX BOJ (Jmin ¥ Jmax)
OTIPEJICIUTh CKOPOCTh (PUIIBTpAIMKM U JIEUCTBUTENIBHYIO CKOPOCTh (DUIIbTpaIuu.
Jnst aToro mo (OHIOBBIM MaTepHaliaM H3yYUTh TEOJIOTHYECKUN paspes ,
MOPUCTOCTH U KOG DUITMEHT PUIIbTPAIIUH.

8. [To cornmacoBaHMIO C MPENOAABATEIEM KPOME KapT TUAPOU3OTHIIC IS
TOTO JK€ y4JacTKa COCTaBUTh KapTy HW300aT — JIMHUNA, COCIUHSIONIMX TOYKU
OJIMHAKOBBIX TJTyOUH 3aJIeTaHUs TPYHTOBBIX BOJI.

Ecnu crygenTamu ucmonb3yercs Mbe30MEeTpUUYecKas CeTh, 00OpYyIOBaHHAS
HE Ha TPYHTOBBIC BOJbI, @ HA MEXKIIJIACTOBBIE — HAIIOPHBIE, TO 3aJjaHUE aHAJIOTMYHO
paccMoTpeHHOMY BbIlie. OHO CBOAMUTBLCSA K MOCTPOCHUIO KAPThl THIPOU3OIbBE3 —
JUHUMA, COCTUHSIONIUX TOYKH C OJMHAKOBBIMM OTMETKAMH MhE30METPUYECKOIO
YPOBHS.

Ecnu crynentsl paboTaloT Ha YydacTKe, TJeé OTCYTCTBYET pPEKUMHAas
Mbe30METPUYECKas CeTh U KapTy THUAPOU3OTUIIC TMOJYy4YUTh HEIb3s, TO
HaIpaBJICHUE JBUXKEHUSI TPYHTOBBIX BOJI ONPEACIUTH MO YPOBHSM BOJIBI B TPEX
CKBaXMHAX, 3QJI0KEHHBIX B BEPIIMHAX TPEYroJbHUKA. DTO CaMbIi MPOCTEHIINI
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Croco0 OmpejeNeHus] HamnpaBlIeHUs I[OTOKAa TPYHTOBBIX BOJA — CIOCOO
TpeyroyibHuKa. JIJinHa CTOpOH TpeyroiabHuka 00braHO 50-100 M, HO MOXKET OBITh U
OombIIIe B CiTy4ae HEOOIBIINX YKIOHOB IMOTOKA.

111.3. TaGopaTopHbie METOABI UCCJIEIOBAHUS TPYHTOB

JlabopaTopHble HCC/Ie0BAHUSA TPYHTOB CIIEIYET BBINOJHATH C LEJBIO
OTIpPE/IENICHUS] UX COCTaBa, COCTOSIHUS, PU3NIECKUX, MEXaHUUECKUX, XUMHUUECKHX,
CBOMCTB ISl BBIACJIEHHUS KIJIACCOB TPYIN, MOAIPYNI, THUIIOB, BHJIOB H
pazHoBugHocTeil B coorBercTBUM ¢ ['OCT 25100-2011, ompenenenuss ux
HOPMATHUBHBIX U PAaCYETHBIX XapaKTEPUCTHUK, BBISIBICHHUS CTEIEHU OJHOPOAHOCTU
(BBIACPKAHHOCTH) TPYHTOB MO IUIOIMIAAM W TIIyOWHE, BBIJCICHUS HH)KEHEPHO-
re0JIOTHYECKHUX 3JIEMEHTOB, TPOTHO3a U3MEHEHUSI COCTOSIHUS U CBOMCTB I'PYHTOB B
IPOLIECCE CTPOUTEIBCTBA U IKCILITyaTallui OOBEKTOB.

B 3aBUCMMOCTH OT CBOMCTB TPYHTOB, XapakTepa HMX NPOCTPAHCTBEHHOU
U3MEHYMBOCTH, a TAKXKE 1I€JIEBOI0 Ha3HAUYEHUsI MH)KEHEPHO-T€OJOTHYECKUX padoT
(YpOBHSL OTBETCTBEHHOCTH COOPYEHHS, €r0 KOHCTPYKTHUBHBIX OCOOEHHOCTEM,
CTaJuU TPOEKTUPOBAHUS U Jip.) B IpOrpaMMe H3bICKaHUM pPEKOMEHIYETCs
yCTaHaBIMBATh CUCTEMY OIPOOOBAHUS IyTEM COOTBETCTBYIOLLETO pacyETa.

OT6op o00pa3loB TPYHTOB U3 TOPHBIX BBIPAOOTOK M €CTECTBEHHBIX
OOHa)KE€HUH, a TAaK)KE UX YIAKOBKY, JIOCTABKY B JIJAOOPATOPUIO U XPAHEHHE CIIEAYET
npou3BoauTh B coorBeTcTBHM ¢ ['OCT 12071-2000.

OOpa3upl a1 J1TaOOpaTOPHBIX HMCCIENOBaHUA OTOMparoTcs U3 1yphoB H
OypOBBIX CKBaXMH JUJIl K&XJOHM JIMTOJOTMYECKOW pa3sHOCTH  0Opaslpbl,
HAXOJSALIUXCS B TOM UJIM UHOM COCTOSTHUU.

B naGoparoputo 00pa3iibl TPyHTOB JOCTaBJISIIO B BHUJIE MOHOJIMTOB WIJIU
PBIXJIBIX TTP00. MOHOJUTHI — 3TO 00pa3ibl TPYHTOB ¢ HEHAPYIICHHON CTPYKTYPOi.
Takue MOHOJIUTBHI OTOUPAIOTCS B CKaJIbHBIX W CBSI3HBIX (MBLIEBATO-TJIMHUCTHIX)
rpyHTax. PazMepbsl MOHOJUTOB JOJIKHBI OBITh HE MEHBIIE YCTAHOBJIEHHBIX HOPM.
B MoHONMTaX MbLIEBATO-IVIMHUCTBIX TPYHTOB J0JKHA OBITH COXpaHEHA IPUPOIHAS
BJQXHOCTb.  OJTO  JIOCTUTaeTCsi  CO3JaHMEM  HAa  HUX  IIOBEPXHOCTH
BOJIOHETIPOHUIIAEMOM TTapauHOBOM MIIM BOCKOBOM 000J0UKH. B pBIXIIBIX TpyHTax
00pa3siipl 0OTOMparOTCs B BUJIE MPOO ONMPeIeIEHHON MACChI.

Beibop BHga M cocraBa J1abOpaTOPHBIX OMNPEIEICHUN XapaKTePUCTHUK
IPYHTOB CIJIEIyeT MPOU3BOJUTH B COOTBETCTBUHU C 00S3aTENIbHBIM MPHUIOKEHUEM
«M» B CII 11-105-97 (cM. Tabnuiyy 44, npuBeACHHYIO HUXE) C Y4ETOM BHIA
IpyHTa, 3Tana U3bICKaHUN (CTaluK MPOEKTUPOBAHUS), XapaKTepa MPOEKTUPYEMbIX
3JaHUN U COOPYKEHUM, YCITOBUM pabOThl TPyHTa MPU B3aUMOJICUCTBUM C HUMH, a
TAK)K€ TPOTHO3UPYEMBIX HW3MEHEHUN HMH)KEHEPHO-T€OJIOTMYECKUX  YCIIOBUMN
TeppUTOpUH (IUIOIIAAKH, TPACCHI) B pE3yJIbTaTE €€ OCBOCHUS.

[Ipu cooTBercTByIOIIEM OOOCHOBAHWU B NMPOTpamMMe H3bICKAaHUN ClIEoyeT
BBIIIOJIHATH CIIEHHUAJIBbHBIE BUIBI UCCIIEIOBAHUN, METOIbI MPOBEAECHUS KOTOPBIX HE
yKa3aHbl B IPUJIOKEHUH M, HO UCIIOJIb3YIOTCS B PAKTHKE U3BICKAHUI JIJIS1 OLIEHKU
W IPOTHO3WPOBAHUS IOBEJAEHUS TIPYHTOB B KOHKPETHBIX NPUPOAHBIX U
TEXHOTE€HHBIX YCJIOBUAX (METOABI ONPEICICHUS] MEXaHUYECKUX CBOWMCTB IPYHTOB
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Py JUHAMHUYECKUX BO3JACHCTBHUAX, XapaKTECPHCTHK IIOJI3Y4YE€CTH, THKCOTPOIIUH,
THUIIA U XapaKTepa CTPYKTYPHBIX CBsI3e U Ap.).
Tabnuua 44

Buner nabopatopHbix onpeneneHnit Gu3nKo-MeXaHMYeCKUX CBOWCTB IPYHTOB MPH
VHKECHEPHO-TEOJIOTMYECKUX M3BICKAHUSIX

JlabopaTtopHoe ['pyHTHI O6o3HaueHue
OIIpeeIICHNE Cxanbnbie | KpynHo- |Ilecua-| I'mu- | rocynapCTBEHHOIO
00JIOMOY- | HBbIE |HHUCTHIC CTaHAapTa Ha
HBIC METO/IbI
onpeeIeHUs
CBOMCTB I'PYHTOB
['panynomerpu- - + + C 12536-79
YECKHUI COCTaB
[Terporpaduueckuit C C - - -
COCTaB
MuHepanbHbIN - C C C -
COCTaB
Banosoii C - C C -
XMMHUYECKUN COCTAB
CymmapHoe C C C C -
COJIep>KaHUE JIETKO-
U cpejHe-
pPacCTBOPUMBIX COJIEH
EMKocTh - - - C -

TIOTJIOIICHUS U
cocTtaBa OOMEHHBIX
KaTHOHOB

OTHOCHTEIBLHOE - C C C 23740-79
CoJIep>KaHue
OpraHUYeCKUX
BCIIIECTB
[Tpuponnas C + + + 5180-84
BJIQYKHOCTh
IImoTHOCTH +
MakcumanbHas -
IUIOTHOCTD
(cTangapTHOE
YIUIOTHEHUE)
[I;moTHOCTE B - C C - -
MpeIeNIbHO TIJIOTHOM
1 PBIXJIOM
COCTOSIHUH
II;1oTHOCTE YacTHIL - + + + 5180-84
rpyHTa

5180-84
22733-2002

Ql+
Q-+
Q-+
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[Iponomxkenue tabdm. 44

['panuibl TeKydecTu - C - + 5180-84
Y pacKaThIBaHUS
VYron - - C - -
€CTECTBEHHOTO
OTKOCa
MakcumainbHas - - C C -
MOJIEKYJIIpHast
BJIATOEMKOCTh
Koaddumment - - C C 25584-90
bunpTpanun
Pa3zmokaemocTb
PactBopumocTh
Koaddumment
BBIBETPEJIOCTH
Koppo3uoHnHnas - - C C -
AKTUBHOCTD
Komnpeccnonnoe - C C + 12248-96
coKaTHe
TpexocHoe cxkarne - C C + 12248-96
ConpoTtusiieHre - C C + 12248-96
cpe3y (IpOYHOCTBH)
ConpoTtusiieHre + C - C 12248-96
OJIHOOCHOMY
COKATHIO
JlaGopatopHbie + + + + 30416-96
ucnpiTanug. O01me
TIOJIOKCHUS

eliolle!

Obo3Hnauenus: “+” - oNpeaeacHUs BBITOTHSIIOTCS;
“-” - onpeneneHus He BBIMOJHSIOTCS,
“C” - onpeaeneHusl BBITIOIHAKOTCS 1O JOTOJHUTEILHOMY 3aJJaHUIO

111.3.1. Onpenesienue rpaHyJIOMeTPUYECKOT0 COCTABA MECYAHOTO
TPYHTA CHTOBBIM METOI0M

Knaccudukanuss mnecyaHbIX TPYHTOB OCHOBaHa Ha OLIEHKE BEJIWYHH
napameTpoB UX (PU3NUECKUX XapakTepUCTHUK. [lecuanbie TpyHTBI NOAPA3AEISIOTCS
Ha TUIIBl 10 TPAHYJOMETPUYECKOMY COCTaBy M IO CTEIEHH HEOTHOPOIHOCTH
I'PAHYJOMETPUYECKOTO COCTaBa; HA BUABl — MO IUIOTHOCTH CIIOKEHUA W IO
OTHOCHUTEJIIBHOMY COJEP/KAHUI0 OPraHWYECKUX BEIIECTB; HA PA3HOBUAHOCTH — IO
CTEIICHH BJIIAKHOCTH, 110 CTEIIEHU 3aCOJIEHHOCTHU U T.1.
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['paHynOMETpUYECKMM COCTAaBOM TpyHTa Ha3bIBACTCAd OTHOCUTEIHLHOE
coaepkaHue B HEM IO Macce 4YacTUI[ pPa3IUYHOW KpymHOCTH ((pakumii),
BBIPDAKEHHOE B MPOICHTaX MO OTHOIIEHWIO K MAacce CyXOu MpoObI B3ATON s
aHaJIn3a.

K mecuaHbpIM OTHOCSTCSI 00JIOMOYHBIE, CHITYYHE B CYXOM COCTOSIHUM T'PYHTHI,
cojieprkaiiye 1mo Macce He meHee 50% 4acTull KpyrHee 2 MM.

Tun KpynmHOOOJIOMOYHBIX W TI€CYAHBIX T'PYHTOB YCTaHABJIMBAETCS IO
tabmuie b.9 — o6s3arensHoro npwioxenuss b 'OCT 25100-2011, npuBeaéuHoi
HIKe (Tabnuna 45).

Tabmnura 45
Knaccudukaius KpyrmHOOOIOMOYHBIX U TIECUAHBIX TPYHTOB TI0
I'PaHyJIOMETPUICCKOMY COCTaBY

Pa3sHOBHJIHOCTb TPYHTOB Pa3mep 3epen, | ConepkaHue 3epeH,
vyactun d, MM | gactur, % 1o macce
KpynHooo6jg0mMouHbI€:
BaJIlyHHBbIU (IIpH npeoOiajaHuu >200 >50)
HEOKaTaHHBIX YaCTHUI] — TJILIOOBHIN)
— raJICYHUKOBBIN (TIPH
HEOKaTaHHBIX FPAHIX — >10 >50
eOCHUCTHIN)
IpaBUIHBIN (ITPU HEOKATAHHBIX ) >5()
IPaHsSIX — JPECBSHBIN )
IHecku:
IPaBEJIMCTHIN >2 >25
KpPYIHBII >0,50 >50
CpeIHeN KpyIHOCTH >0,25 >50
MEJTKUI >0,10 >75
MIbIJIEBATHIN >0,10 <75

JInst yCTaHOBJIEHMS HAMMEHOBAHMS TPYHTA MO KPYIMHOCTH B COOTBETCTBUH C
JAHHOUM Tabnuie HEeoOXOIWMO MOCIEeN0BATENbHO MPOCYMMHUPOBATH MPOLIEHTHI
COAEpKaHUSI YaCTHUI[ HUCCIEAYyeMOro TrpyHTa: cHayana kpynHee 200 MM, 3atem
kpynHee 10 MM, nanmee — kpynHee 2 MM U T.4. HauMeHoBanue rpyHTa ma€rcs mo
IIEPBOMY  YAOBJIETBOPSIIOIIEMY  I[IOKAa3aTeIl0 B  IOPSAAKE  PaCIOJOKEHUS
HAaMMEHOBAHUM CBEPXY BHU3.

['panynomeTprueckuil COCTaB MECYAHBIX TPYHTOB OMNPEAEISETCS CUTOBBIM
METOJIOM 0€3 MPOMBIBKU BOJIOMW, €CIIM OHU UMEIOT CIa0yl0 CBSI3b MEXIY 3€pHaAMU
MocJe TMPOCYIIKK (arperaTbl pa3pylialoTcsi OT JaBIEHUS KOJIBLIOM), WIH C
MIPOMBIBKOM BOJION, TIpH 00JI€€ CUIBLHOM CBSI3M MEXKIY 3€pHAMHU, C TIOCISAYIOIINM
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NPUMEHEHUEM apUOMETPUYECKOTO0 METOoJa Ui  BBISIBJICHHUS  COJEpKaHUS
MBUICBATHIX M TTIMHUCTBIX YACTHII.

Jlist  ompeneneHusi TPaHYJIOMETPHUYECKOTO COCTaBa TIECUYAHBIX TPYHTOB
CHUTOBBIM METOJIOM HEOOXOIMMO cleayroiiee ooopynoBanue: Habop cut (puc.61) ¢
pa3zmepom otBepctuii: 10; 5; 2; 0,5; 0,25;0,1 MM ¢ HOJJTOHOM U KPBIIIKOM; BECHI
nabopaTtopHsie; ¢apdopoBas yarka-CTyMKa; MeCTUK C PE3MHOBBIM HAKOHCUHUKOM;
HOXX; CYIIWJIBHBIA IMKad; pe3wHOBas Tpylla, KACTOYKA JIsI CMETAaHWS YacTHIl C
CHUT, OIOKCBI.

CpenHroro nmpo0Oy rpyHTa JJIsl CATOBOTO aHajii3a ClieayeT OTOMpaTh METOJ0M
KBaHTOBaHUS. [[J1s1 3TOr0 MpeABapUTENIbHO BBHICYIIMB MECOK B CYIIMJILHOM HIKady,
OXJIAAUTh O KOMHATHOM TeMIepaTypbl M BBICHINATh TOHKUM CJIOE€M Ha JIUCT
IJIOTHOM Oymaru. 3aTeM ¢ TMOMOIIBI0O HOXKA JENST €ro Ha YeThIpe YacTh U U3
KOKJ0M 0TOMparoT nopiuu necka B ¢papdopoByio yamky. Macca cpenHei mpoOsl
JIOJKHA COCTABJISITh:

— ISl TPYHTA, HE COJIep Kallero yactul kpynaee 2mm — 100r;

— TIpyHTa, coaepsxkamero cpbiie 30% yacTull KpynHee 2MM — HE MEHee
2000r.

[Tocne 3Toro cobmparoT B KOJOHKY KOMIUICKT CHT, pa3Melas uxX OT IMOJ0HA
BBEpX B NopsJike yBeanyeHus orepctuii ot 0,1 1o 10 mm.

Puc.61. HaGop cut nmst onpeaesneHus: rpaHyJIOMEeTPUUYECKOro CoCcTana.

B3BemmBaHneM ycTaHaBIMBAIOT Maccy MpoObI TpyHTa, MPUTOTOBICHHOU
JUUISL CUTOBOTO aHajin3a (my). BeickimaroT mpoOy rpyHTa Ha BEPXHEE CUTO KOJIOHKH,
3aKpBIBAIOT KPBIIIKOW M MPUCTYMAOT K MPOCEHBAHUIO PYYHBIM CIIOCOOOM MyTEM
BCTPSIXUBAHUSA CUT C JETKUM OOKOBBIM IIOCTYKMBAaHHEM JIQJIOHSIMU PyK U
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MEXaHU3UPOBAHHBIM — Ha BuOporuiatdopme. IIpocenBanue npu pydyHom crocoOe
MIPOBOJUTHLCS HE MEHee 15 MUHYT, a Mpu MeXaHU3UpOBaHHOM — 10 MuH.

@pakuuu TpyHTa, OCTaBIIMECS Ha CUTaX MOOYEPEAHO, HAUMHASI C BEPXHETO,
BBICBHIMIAIOT B (apdopoByI0 YalIKy-CTYNKY M JIOMOJHUTEIBHO pPacTUPAIOT
NECTUKOM C PE3WHOBBIM HAKOHEYHUKOM, IIOCJI€ YEro BHOBBH MPOCEUBAIOT HaJ
aucToM Oymaru, moka 3€pHa He MepecTaHyT NMajaTh yepe3 cuTo. Brimasmme 3épHa
CCBHIMAIOT Ha CJeAyIollee CUTO C MEHbIIUMHU oTBepctusamu. Dpakuuy,
3aJIep KUBAIOIIMECS MTOCIE MPOCEMBAHUS Ha KK/IOM CUTE U MPOIIESANINE B MOJIOH,
B3BCIIIUBAIOT ¢ TOYHOCTHIO J10 0,01 T (my).

[IpoBoasaT cyMmHupoBaHHWE Macchl BcexX ¢pakuuii u  cymmy (O mj)
CpPaBHUBAIOT C Maccol MpoObl TpyHTa B3sATOM Ha a”Hanmu3 (m). OTKIOHEHUE
3HAUEHUU YyKa3aHHBIX MAacc IpyHTa HE JOHKHO npesbimath 1%. Ilorepro rpyHTa
IIPU MPOCEUBAHUM PA3HOCAT IO BCeM (PpakiusiM MponopIuoHalIbHO uX Macce. [lpu
OTKJIOHEHHU CYMMBI MacC OTAENbHbIX (pakuuii O6onee yem Ha 1% OT Mmacchel
poOBbl, B3ATOM IJIs1 aHAIN3a, CJIEIyeT IOBTOPUTH aHAJIU3 C HOBOW MTPOOOIl.

Conepxanue B TpyHTe Kaxaou ¢pakuuu 3€peH (y) ¢ TouHocThio A0 0,1%
BBIYUCTISIIOT IO popMyIie:

m;
x =—*100;
o

rjae m; — Macca Qppakiuu 3€peH, T;

m, — Macca B3SITOU JI aHaJInu3a CyXOou MpoObl IPYHTA, T.

Pe3ynbTaThl aHaNMM3a 3aNIMCHIBAIOT B JKypHa (Tabnuna 46):

Tabnuua 46
JKypHau onpenenenus rpanyJoMeTPUYECKOr0 COCTaBa
IToka3arenu Pazmep dpakiuit, Mmm
>10 10-5 5-2 2-1 1-0,5 | 0,5- | 0,25- | <0,1
0,25 0,1
m
X

[lo pe3ynbTaraM CUTOBOTO aHajiW3a BBIYUCISIIOT CyMMapHOE COAEp’KaHUE B
% Bcex (pakumii, HaunHasg ¢ (pakuuu meHee 0,1 MM W 3akaHuMBas (pakiuen
Menee 10 mMm. Ilo 3TUM HaHHBIM CTPOUTCS rpaduK IPaHyIOMETPUUECKOTO COCTaBA
(puc.62). Ha rpaduke mno ocu abcuucc B JorapuMUUECKOM MaciiTade
OTKJIAABbIBAIOTCS 3HAYEHUS AUAMETpOB dyactulil (MM), a HO OCH OpAHHAT —
cymmapHoe conepkanue (%) BCeX 4acTHUI] MEHbIIIE MPUHATHIX AuaMeTpoB (oT 0,1
10 10 Mm), HaumHAS ¢ cCaMOM MEJIKOU (PpaKIuu.
[Io monmydyeHHOM KpPHUBOM TPAHYJIOMETPUUYECKOTO COCTaBA OIMPEACIISIOT
K02 (PHUIMEHT HEOJHOPOTHOCTH TIecKa 1Mo GhopmyIie:
o _de
v )
dig
rae deo u djp — pa3mepnl 3€peH, MEHbIIE KOTOPBHIX B JIaHHOM TIECKE
coaepxxutcs, coorBeTcTBeHHo, 60 u 10% 3€pen mo macce.
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Puc. 62. I'padux rpanyIoMEeTpHUYECKOTO COCTaBA.
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3nauenus d60 u d10 onpenenstoT MyTEM OMyCKaHUs MEPHEHIUKYISIPOB Ha
OChb a0CIUCC U3 TOYEK MEePeCceYeHHs] TOPU30HTAIbHBIX JIMHUN, COOTBETCTBYIOIINX
cyMMapHoMy cojiepkanuto ppakuuii 60% u 10% c KpuBOil rpaHyIOMETPHUECKOTO
cocraBa (puc.62). Ilpu 3nauenun C,<3 TpyHT Ha3bIBa€TCi OAHOPOJHBIM, a IMPHU
Cy>3 — HEOAHOPOTHBIM.

3ananue 14. OnpenesuTs, HAaMMEHOBAHUE MIECYAHOT0 FPYHTA O
pe3yJibTaTaM CUTOBOI0 aHAJIN3A

B naGopaTtopun Obu1 IPOBEAEH pacceB MECKa ¢ MOMOILBIO TPYHTOBEIYECKUX
CUT C TOCIEAYIOIIMM ONpPEIEICHUEM Macchl Kaxaod ¢pakuuu. Pe3ynbrarel
B3BEIIMBAaHUS (PpakLnii IpUBENEHBI B TabnuLe 47.

HeoOxogumo  ompenenuTs TIpaHyJIOMETPUYECKH COCTaB IecKa W
YCTAHOBUTH K KaKOW Pa3sHOBHUIHOCTU IO KpymHOCTH B coorBeTcTBHM ¢ ['OCT
25100-95 oH OTHOCUTBHCS M KAKOBA €r0 OJJHOPOIHOCT.

PexoMennyeTcs crnenyromuid mopsI0K BbINIOJHEHUS 3aIaHUS:

l. Onpenenuts Maccy oOpa3la rpyHTa, HCIOJIb30BAHHOIO VISl pacceBa.

2. [IpoBecTn pacu€r TPaHYIOMETPUUYECKOIO COCTAaBA IIECKa W €ro
pe3yJIbTaThl IPEACTABUTh B BUJE TAOIHIIBI 46.

3. [Toctpouts rpaduk rpaHyI0OMETPUUECKOTO COCTaBa MECKa.

4. Omnpenenuts 3HaYEHUS 1UaMeTpoB YacTull dio v deo.

5. Paccunrarh K03 PULIMEHT HEOAHOPOJHOCTH TIECKA.

6. Hcnone3ys Tabnuiy 45 U pe3ynbTaThl pacyéTa rpaHyJI0METPUUECKOTO
COCTaBa I1€CKA, JaTh €r0o HAMMEHOBAHUE T10 KPYITHOCTH.

7. Jlatb  mOMHOE  HAaMMEHOBAaHHWE  TECKy 10  KPYNHOCTH U
HEOJHOPOTHOCTH.

[Tpumep odopmienus 3aganust IPUBEAEH B MPUIIOKEHUH 14

Ta6nuna 47
Pe3ynbTaThl pacceBa mpo0 necka 1o Gpakiusam
N Bapuanra Macca ¢pakiun 3épeH necka, r (m;)

>10 10-5 5-2 2-1 1-0,5 0,5-0,25 0,25-0,1 <0,1
1 212,8 | 35,15 | 23,75 24,7 96,9 304,0 203,3 49,4
2 - - 29,7 148,5 117,7 139,7 90,2 24,2
3 - - - 0,2 6,0 108.,4 74,0 11,4
4 - - - 0,25 0,5 38,0 170,5 20,0
5 - - 1,25 1,5 3,5 105,5 118,0 20,25
6 153,0 35,7 36,55 19,6 120,7 249,05 133,45 73,95
7 7,7 28,05 37,4 54,45 184,25 177,1 42,9 18,15
8 39,9 14,0 12,6 9,1 90,3 413,0 91,0 30,1
9 - 3,0 8.4 18,6 44,4 219,6 235.,8 58,2
10 - 3,0 13,0 22,0 59,0 286,0 96,0 21,0
11 25,3 48,95 66,0 61,6 139,15 150,7 39,6 18,7
12 - 5,2 7,8 13,0 19,5 386,1 187,2 31,2
13 3,0 7,5 15,0 17,25 158,25 384,0 138,0 27,0
14 - 4,0 1,0 1,0 31,0 153.,5 262.,5 47,0
15 - - - 1,2 1,2 36,6 235,8 25,2
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[Tpogomxenue Tabdm. 47

16 76,5 60,0 187,5 96,0 91,5 207,0 18,0 12,0
17 6,5 11,5 70,0 52,5 117,0 198,5 14,0 29,5
18 714 25,2 31,5 26,6 88,9 229,6 156,8 70,0
19 52,65 7,15 3,25 16,9 31,2 211,25 265,85 61,75
20 137,7 36,0 37,8 95,4 141,3 227,7 31,5 27,0
21 100,8 100,0 126,4 48,8 131,2 237,6 32,0 8,0

22 29,25 20,15 58,5 126,1 135,2 183,95 38,35 58,5
23 - 5,4 14,4 27,0 60,6 237,6 196,8 58,2
24 33,0 3,0 5,25 6,0 16,5 295,5 319,5 71,25
25 - 34,45 99,0 68,2 118,25 195,25 5,85 11,0

111.3.2. Onpenesienne BJIAKHOCTU TPYHTOB

Boga sBisiercs ogHMM M3 KOMIIOHEHTOB, COCTABIAIOMIMX TPYHT Hapsay C
TBEPIOM, Ta3000pa3HOil (azaMu M OMOTOW, W ONpPEAENsseT COCTOSHUE 3TOrO

I'pyHTa, Ccro (1)I/I3I/ILIGCKI/I€ H MCXAaHHUYCCKHC CBOfICTBa, 9qTO  IIO3BOJIACT
KJ'IaCCI/I(l)I/II_[I/IpOBaTI) I'PYHTHI 110 THUITY, BUJAaM U PA3HOBUIHOCTAM.
BnaxxnocTh I'PYHTa XapaKTCPpU3YCTCA KOJIHUYCCTBOM BOJIbI, KOTOpPad

yJansercs M3 HEero BbICymMBaHueM npu Temmeparype 100-105 °C pmo ero
IIOCTOSIHHOI'O Beca. Bia)XHOCTh I'pyHTa B YCJIOBHUSAX €0 €CTECTBEHHOIO 3aJICraHUs
Ha3bIBAETCS MPUPOJHOM WM €CTECTBEHHOW. BennumHa NpUpOIHON BIIAKHOCTH
ITPyHTa BIMSAET Ha €ro (PU3MYECKOE COCTOSTHUE W OOYyClaBIMBAeT 3HAYCHUE
IPOYHOCTHBIX U  JAeQOpMalMOHHBIX  MOKa3zarened. BriaxHocTh  rpyHTa
YUHUTHIBAETCS NPHU OLICHKE IJIOTHOCTU €ro CIOXKEHUS B CyXOM COCTOSIHHMH, T.€.
MO3BOJISIET CYIUTh O €ro MOPUCTOCTH; YCTAHOBJIEHHUE ONMPEACIEHHBIX IUANA30HOB
BJIQXHOCTH I CBSI3HBIX TPYHTOB (BJIQXHOCTh HAa TPAHULE PACKATHIBAHUS U
BJIQKHOCTh HAa TpaHUIE TEKY4YEeCTH) IO3BOJISET ONPENETUTh UX THUI (CYIECH,
CYIJIMHOK, TJIMHA), & 3HaHWE MPUPOAHON BIAXKHOCTH JAET BO3MOXKHOCTb CYJIUThH O
COCTOSIHUM CBSI3HOIO TPYHTa M0 KOHCHCTEHIMHM (OT TBEPAOW IO TEKydeu
KOHCUCTEHIIUH), CIIOCOOHOCTh HECKaJbHBIX TPYHTOB MO-Pa3HOMY YIUIOTHSTBHCS
IIPU Pa3JIMYHBIX BJIAXKHOCTSX I103BOJIIET HAWTU €€ ONTUMAIbHOE 3HA4YCHHE, MPHU
KOTOPOM TPYHT YIUIOTHSieTCsT B OosblIel CTENeHM NpU MHUHHUMAaJbHBIX
DHEPreTUYECKUX 3aTpaTax.

Pazmuuatotr BecoByro (W), 06bémuyto (W,) 1 OTHOCUTENBHYIO BIAXHOCTh
(koaddurmentT BogoHacklmieHus) Sy. BecoBas BIaXXHOCTh TpyHTa — OTHOIIEHUE
Macchl BOJBI (Mg), yIanéHHOW M3 o0paslia mpH BHICYIIMBAaHUM, K Macce oOpasua
CYXOT'0 TpyHTa (M. ), BRIPAXKEHHOE B JIOJIAX €IUHUIIBI UK nporieHTax. O0bEMHas
BJIQXKHOCTh TPYHTa — OTHOIIEHUE 00bEMa BoJbl (V;), coaeprkalieiicss B TpyHTe, K
00béMy Bcero rpyHTa (V:), BBIpOXKEHHOE B JOJISAX EAUHMIIBI WM TPOLEHTAaX.
OOBEMHYIO BIaXKHOCTh IpyHTa W, MOKHO paccuuTaTh, 3Hasi BECOBYIO BJIAXKHOCTh
W U III0THOCTH CKeNeTa rpyHTa pg 1o hopmyie:

W, =W X pg
OTtHOCHUTENbHAS BJIa)KHOCTD IrpyHTa, KOTOpasda Ha3bIBACTCA TAaKKC
KOC—)(l)(l)I/II_II/IeHTOM BOOOHACBIINICHUA WX CTCIICHBIO BJIA)KHOCTH — OTHOIICHUC
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Macchl BOABI B TPyHTE (M) K O00BEMY TOp, BBIPAKEHHOE B JOJSAX CAUMHUIIBL
BenmnunHa OTHOCUTENBHOW BIQKHOCTH OOBIYHO H3MEHSETCS OT Hymsl (Cyxoi
TPYHT) 10 €IUHMIIBI (MOJHOCTHIO BOJIOHACKHIIIEHHBIN T'pyHT). B cooTBEeTCTBUU C
['OCT 25100-2011 BbLOEASIOT CAEAYIOMIME PA3HOBUIHOCTH NECYAHBIX TPYHTOB I10
cTeneHu BogoHackimenus (Sy): or 0 mo 0,5 — Majoil cTelneHH BOAOHACHIIICHUS,
oonee 0,5 mo 0,8 — cpemnHeit creneHu BojoHackimeHuss u 6onee 0,8 mo 1,0 —
HACBIIIEHHBIE BOJIOM.

OTHOCHUTENILHYIO BIAKHOCTh TPYHTA Sy MOKHO PAacCUMTATh 110 (OpMyJIam:
W X pa

Tonxp’

" oexp,’

S =prs(1_n)_
" nxp,

rae W — BecoBasi BIIaXKHOCTb, JOJIM €IMHUIIBI;

N — MOPUCTOCTh, JOJIA €IUHUIIBL,

€ — KOd(pPpUIMEeHT NOPUCTOCTH, TOJIA SIUHUIIBI,

P4 - IWIOTHOCTB CKEJETA, I/CM;

P — INIOTHOCTh MHHEPAIBHBIX YACTHII, I/CM;

Py — IWIOTHOCTB BOJBIL, I/CM°.

BiaxxHocTh MOXHO OMNpeAeNsaTh Kak B J1a0OpaTopuu, Tak U B MOJIEBBIX
YCJIOBUSIX, UCIOJB3YS MPSIMbIE UM KOCBEHHBIE METOJIbI OIICHKH HAJIUYMs BOJbI B
TPYHTE.

Yaiie Bcero BIIAKHOCTh OINPEACNAIOT B JAOOPATOPHBIX YCIOBUSIX MPSIMBIM
CIIOCOOOM OIIEHKH KOJIMYECTBA BOJIbI B TPYHTE. DTOT METOJ IMOJy4YWJ Ha3BaHHE
TEPMOCTATHOTO.

Jist  ompeneneHuss BIAKHOCTH TPYHTA OTUM METOJOM HEOOXOIMMO
cienyroniee  00OpylOBaHME:  CYNIMIBHBIM  mKap ¢ aBTOMATHYECKUM
TEPMOPETYJISATOPOM U KOHTPOJIBHBIM TEPMOMETPOM; OFOKCHI; TAOOPATOPHBIE BECHI,
oOecreynBaroIie TOYHOCTH, B3BemmBanuss He MenHee 0,1 % ot Maccel
B3BEIIIMBAEMOM TIPOOBI TPYHTA; OHKCUKATOP C OOE3BOKEHHBIM XJIOPUCTHIM
KaJIbI[UEM, TIOTJIONIAIOIIMM Taphl BOJIBI IPU OCTHIBAHUM B HEM OIOKCOB C TPYHTOM
MOCJe CYIIKU; IIMUMIBI JJIsI IepeHoca OIOKCOB ¢ TPYHTOM M3 CYIIMJIBHOTO IIKada
AKCUKATOP; IITATEb.

BenuunHa HaBecku rpyHTa sl ONPENEIICHHS BIAXXHOCTH BBIOMpaeTcs B
3aBUCUMOCTH OT €ro Buja. [[7s CBSI3HBIX T'PYHTOB (CYIECh, CYTJIMHOK, TJIMHA)
MHUHHUMaJbHAs HaBecka cocrtaBiager 10 r, gug meckoB — 25 1, a mag
KpymHOOOJIOMOYHBIX TPyHTOB — OT 200 r mo 3000 T B 3aBUCUMOCTH OT HX
KPYITHOCTH.

Onpenenenue BIAXKHOCTH MPEANOJIaraeT MOCJIEI0BATEIBHOE BBINOJIHEHUE
CHEAYIOIINX ONEPALN:

1. B3BemmuBanne Orokca TpyHTa HJisi OINPEACIICHUS €ro Macchl C
KPBIIIKOU (Mo, T);
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2. Pasmemienne mnpoObl rpyHTa B OIOKCE, 3aKphITUE KPBIIKA U
B3BEIIMBaHUE OIOKCA C BIAKHBIM TPYHTOM (Macca my, T).

3. OTKpBIBAIOT KPBIIIKY B3BEIICHHOTO C TPYHTOM OIOKCa W CTaBAT B
CymMIbHBINA mKad ¢ Temneparypoii 100-105 °C.

[lepBu4HOE BBICYIIMBAHHME CBSI3HBIX TPYHTOB NPOBOAUTCA B TEUYEHHE 5
4acoB, a MeCYaHBbIX M KPYMHOOOJIOMOYHBIX — 1-2 yaca.

4.  Ilo okOHYaHUU BHICYIIMBAHMS B CYIIUIBLHOM IIKady OIOKC C TPyHTOM
3aKPBIBAIOT KPBIIIKOH M OXJIAXJAIOT 10 KOMHATHOW TEMIIEpaTypbl BO3ayXa B
skcukaTope. OxJyaxAEHHBIA OIOKC ¢ TPYHTOM B3BEIIMBAIOT U OINPEACISIOT €ro
maccy mb, T.

5. OTKpPBIBAIOT KPBIIIKY OIOKCA C MOJCYIIEHHBIM TPYHTOM U CTaBSIT €r0
BHOBb B CYIIWIbHBIN ITIKa HA 2 yaca JJIsl JAJIbHEUIIIETO BHICYIIIMBAHUS.

Onepanuu, onucaHHble B MyHKTax 3 W 4, MOBTOPSIOT O TEX IOp, MOKa
pa3HUIla MEXJIy MaccaMM B3BEUIEHHOIO OIOKCa C CyXHM TpPYHTOM He Oyjer
npesbiiath 0,2%. Jlns pacuéra BIaXHOCTU TPyHTAa BBIOMPAIOT HaUMEHbILIEE
3HaYeHHE MacChl OIOKCa ¢ CyXUM I'PYHTOM (my, T).

0. PaccuuThiBaroT  BIaXHOCTh TpyHTa W (B JOJSX €IUHUIIBI) I10
bopmyie:
mp; —m;
m2 - mo .

JIJ1s1 yCTaHOBJIEHUS BJIIAXKHOCTH IPyHTA IIapajuIeNIbHO NPOBOIATCS HE MEHEE
JIBYX OIIPEIEICHUN, II0 HUM OIPENEIAECTCS CpPEAHEE 3HAYCHHUE BIIAXKHOCTH,
KOTOPOE U CUUTAIOT BJIAXKHOCTBIO IPOOBI IPYyHTA:
Wit +W,
" :
Pe3ynbTaThl B3BEIMIMBAaHUN MpPU NPOBEIECHUU pPadOT 3aHOCIAT B KypHal,
IpUMEpP KOTOPOro MPUBOJUTCS HUKE B BUE TaOIUIIbI 48.

Tabmuma 48
Macca Macca
No No Macca Orokca ¢ Macca 061okca ¢ OroKca ¢
B - OIOKca, | BIAKHBIM MOACYIICHHBIM CYXUM
onpeneneHus | Orokca i
my, T IPYHTOM ITPYHTOM M5, T | TPYHTOM my,
my, T r

58,29

1 038 32,73 63,86 58,22 58,19
58,19

3aganme 15. OnpenesieHne BJIAKHOCTH U COCTOSIHUS 1O CTENEHH
BOJIOHACBHIIIEHUS NECYAHOT0 IPYHTA.

[Ipy co3maHuM HUCKYCCTBEHHOTO OCHOBaHMS M3 TECYaHOTO TpyHTa
IIPOBOIMIIMCH PEKUMHBIC HAOIIONCHHUS 32 U3MEHCHHEM €T0 BJIAXKHOCTH C IICJIBIO
YCTAHOBJICHHSI MOMEHTA, KOrJa JOCTUTaeTcsi €€ ONTUMAJIbHOE 3HAau€HUe, IMpu
KOTOPOM JOCTHTAeTCs HauOOJbIlIee YIJIOTHEHHE TPYHTOB IPHU €ro yKaTKe
Katkamu. JJis 5Toro oTOUpaInch MpoOkl TPYHTA HEHAPYIICHHON CTPYKTYPHBI, U JIJIS
KaXI0M W3 HUX MOPOBOAUJIOCH MO TP ompeAeiaeHus BIaKHOCTH. Ilo maHHBIM,
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npuBeIEHHBIM B Tabmuie 49, paccuuTarh BIAXHOCTh MPOOBI MecKa M JaTh €ro
HAaNMEHOBAHHE IO CTEIIEHH BJIAXKHOCTH, UCIIOJb3Ysl IPUBEIEHHBIC BBIIIE CBEICHUSA
O MOPSAJIKE OMpeIeNICHUs BIAKHOCTH U (DOPMYJIBI.

[TopsinoK BBINTOTHEHNS 3a0aHUSA

1. JInst KaXaoro m3 TpEX ONMpENeSIeHUH BIAXHOCTH MPOOBI pacCUUTaTh
WX BJIAXHOCTb.

2. Onpenenuty  BIAXHOCTh MpOObI  KaK  CpelHeapuPMETHUECKOE
3HAYECHUE U3 TPEX ONPEIECIICHUM.

3. PaccunraTh CTENEHb BIAXKHOCTH IPYHTA.

4. JlaTh HAMMEHOBAHKE T'PYHTA MO CTENEHU BIIAKHOCTH.

Pe3ynbTaThl BeIMOIHEHUST PaOOTHI 0(GOPMUTH B BUE TabmuIsl 50.

Tabmuia 49
Pe3ynbTaThl B3BeIMBaHUS OFOKCOB IPHU BHICYIITUBAHUH TPYHTA
(BapuaHTHI 3a/1aHUIN)

Macca I[Tpumeuanue
© No Macca
=J M OroKca c 6 1
= 3| ompeneseH acca IOKCa C JIOTHOCT
SO BIIAYKHBI Koaddurmen
2, S U Orokca " CyXHUM b YaCTHI] I HOpHCTOCTH
2 = | BIQXHOCTH | go, T ITPYHTOM | TPYHTA Ps,
< I rp}g/HTFOM - N IPYHTa €, J.€.
1y
1 27,63 59,67 56,59
1 2 25,96 55,98 53,04 2,66 0,535
3 26,14 61,17 57,73
1 25,73 56,18 51,08
) 2 24,96 67,35 60,14 2,66 0,578
3 25,51 65,12 58,35
1 26,18 67,85 66,29
3 2 27,00 65,38 63,87 2,64 0,626
3 26,44 66,04 64,41
1 25,98 70,15 64,90
4 2 26,03 68,76 63,61 2,66 0,575
3 26,12 69,39 64,11
1 27,11 58,47 52,84
5 2 26,83 59,31 53,43 2,66 0,592
3 26,45 60,05 53,92
1 26,17 58,67 56,01
6 2 26,28 63,75 60,75 2,65 0,557
3 26,22 60,56 57,00
1 25,98 65,03 63,78
7 2 26,23 63,76 62,49 2,64 0,617
3 26,02 62,58 61,28
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[Iponomxenue Tabm. 49

1 26,17 65,47 59,31
8 2 26,26 64,18 57,99 2,65 0,688
3 26,51 66,39 59,99
1 27,03 61,73 60,27
9 2 26,92 63,82 62,40 2,65 0,569
3 26,75 64,03 62,53
1 26,37 69,78 62,54
10 2 26,44 68,13 61,83 2,65 0,695
3 26,52 68,77 61,96
1 26,32 67,27 59,03
11 2 26,71 66,15 57,91 2,67 0,688
3 26,49 63,79 56,14
1 27,11 69,11 65,54
12 2 26,93 68,06 64,46 2,65 0,565
3 26,87 67,87 64,18
1 27,03 69,46 62,42
13 2 26,89 70,18 65,78 2,65 0,528
3 27,11 71,25 64,05
Tabmuma 50
P C3yJIbTAaThl ONCHKHW BJIA)KHOCTH I'PYHTA
Macc
Ne No ombiTa o | Macc | a Brnaxnoct HauMeHOBARM
BapuanT OTpeieTICHU | a cyxor | brpynta | Braxsoct | CteneHn e HeCKa 110
a 10 BOJIBI | O o b TIPOOBI BI&KHOCT |
(mpoGe) BJIQXHOCTH | (M- | TPYHT | ONbBITaM W, n.e. u S, 1.e. BIAKHOCTH
pOoObI m2), T | a(mz- | Wi, a.e.
mo), T
|
2
3

I11. 3.3. OnpenesieHue NJIOTHOCTH CJI0KEHUSI TPYHTOB.

[I10THOCTH TpyHTa SBJISETCS BaXXKHBIM MOKa3aTejaeM (PU3NYECKUX CBOWCTB
IPYHTa, OIPENEIAIOIMUM €ro CTPYKTYPHO-TEKCTYPHBIE OCOOCHHOCTH U
WHXEHEPHO-T€0JIOTMYECKHE CBOMCTBA.

B o0miem ciiydae rpyHT MOXKHO paccMaTpuBaTh Kak MHOTOKOMIIOHEHTHYIO
Cpely, COCTOSIIYIO U3 Tpex (a3: TBEpJOH, )KUIKON U ra3000pa3Hoil. B HeKoTOphIX
IPYHTaxX MOXET NMPUCYTCTBOBATH ellle oJiHa (a3a, MpeAcTaBiIeHHass OMOTON, HO ee
JI0JIs1 B TPYHTE, KaK IPAaBUIIO, HEBEIIH.

Ecnu rpyHt coctout Tonbko u3 TtBepAou (asel (Vr=Vs) u npu 3TOM OH
MHOTOMHUHEPAJIEH, TO €ro IUIOTHOCTh COOTBYTCTBYET OTHOILIEHHI) MAacChl
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MUHEPAJTBHOTO BemecTBa (Ms), CJIAraromero 3TOT TPYHT K 00beMy TpyHTa U
0003HaYaeTCs Ps.

JIJIsi TOMMMUHEPAIBHOTO TPYHT a IJIOTHOCTh MOXKET OBITh paccyuTaHa ¢
y4eTOM MHUHEPAJIhbHOTO COCTaBa W COOTBETCTBYIOIIECTO MPOIICHTHOTO COCTaBa
MUHEPATIOB, 00pa3yIOUINX JaHHBIN TPYHT.

Eciu B rpyHTE MMeEIOTCS MyCTOTHI (TOPBI, KaBEpHBI, TPEUIUHBI), TO OHHU
MOTYT OBITh 3allOJIHEHbl YAaCTUYHO WJIM IOJIHOCThIO BOAOW. B 3TOM ciywae
OTHOIIIEHHE MAaCChI BJIAXKHOTO 00pasiia (m) kK ero oosemy (V) Ha3bpIBalOT 00BEMHOM
IUIOTHOCTBIO TPYHTa WJIM IJIOTHOCTBIO TPYHTA TPU MPUPOIAHON BIAXKHOCTH (p).
[Tpu 5TOM yeM OOJBIIIE MMyCTOT B TPYHTE 3alI0JHEHO BOIOH, TeM OoJibIle OyaeT ero
o0BeMHAasl TUIOTHOCTh M TO JaBJICHHE, KOTOPOE TPYHT MOXKET OKa3bIBaTh Ha
coopykeHHe (HampumMep, O0KOBOE JTaBIICHHUE HA MOATIOPHYIO CTEHKY WM JIaBJICHHE
Ha CBOJ] HAJI3EMHOTO COOPYKEHUHI.

HecMoTps Ha pazmuuHyi0 00bEMHYIO IUNIOTHOCTh TPYHT MOKET UMETh OJHY
U Ty XK€ TOPHUCTOCTh. YIUIOTHEHHWE TPYHTa OT HArpy3KH, T.e. ero aedopmarus,
MIPOUCXONUT 32 CUET YMEHBIIEHHUS €ro IMOPUCTOCTH, MPH ITOM YBEITHMYHBACTCS
IJIOMIAh KOHTAKTOB MEXKIY YacTHI[AMHU, YTO TPHBOJUT K POCTY MPOYHOCTHBIX
XapaKTEPUCTUK TPYHTA.

B cBs3u ¢ 3TUM, IJ1s OIEHKM KauecTBa YMAaKOBKU TBEPHON (pa3pl B rpyHTE
UCIIOJIB3YIOT TOKa3aTellb, KOTOPHIA Ha3bIBACTCS TUIOTHOCTBIO CKeJieTa rpyHTa (pq)
U TIPEJCTABIAIONIMNA COOOM OTHOIIEHHE MAcChl CYXOro IpyHTa (ms) K oObeMmy
storo TpyHTa (Vr=VstVp). 3Has BIaXHOCTh TPYHTA, €r0 IUIOHTHOCTH MOXKHO

PpacCUUuTaTh 4CPC3 3HAYCHUC 00BEMHOI IIIOTHOCTH 110 (bOpMYJIG:
p

1+wW '’

Pa =
rae W — BJIaXHOCTh TPYHTA B 11.€.
3Has TVIOTHOCTh MUHEPAJIbHBIX YACTHUII, CIATAIOIINX IPYHT (Ps),H MIIOTHOCTb

CKeJieTa TPYHTAa MOYKHO paccyuTaTh KO3(P(GULHMEHT MOPUCTOCTU IPyHTA
Ps — Pa

Pd
Ilo 3TOMY MOKA3aTCII0 CYAsT O MIYCTOTHOCTHU I'PYHTA, T.€. BO3MOXHOCTH €TI0

JIOYIIJIOTHEHMS TP MEXaHUYECKUX BO3JIEUCTBUSIX HA TPYHT.

Ilecuanpie TPYHTHI B 3aBUCHMOCTH OT WX KPYIMHOCTH 10 KO3 (UIMEHTY
nopuctoctd B cooTBeTcTBUU ¢ ['OCT 25100-2011 nensitcs B COOTBETCTBUM C HUKE
npuBEAEHHON Tabnuieit 51.

Tabmanma 51
Pa3HOBUIHOCTH MTECKOB IO MIIOTHOCTH CJIOKCHUS
Koaddumument nopucroctu, e
Pa3HoBUIHOCTH
Kpynnocts neckon

TIECKOB 10
IJIOTHOCTH IPaBEeJIMCTHIE,

KPYIIHBIE, MECIIKHE MBLICBATHIC

CpenHen
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[Iponomkenne Taodsm. 51

Hnorere <0,55 <0,60 <0,60
Cpennent
0,55-0,70 0,60-0,75 0,60-0,80
IUIOTHOCTH
Poixmbie >(0,70 >0,75 >(,80

B nmaGopatopHbIX ycIoBUSX 00beMHAas TUIOTHOCTh TPYHTA OTPEIACISICTCS IS
MOHOJIUTOB, T.€. TPYHTOB HEHAPYIICHHONW CTPYKTYPbI, KOTOPBbIC OTOMPAIOTCS TPU
MpOXOJKe OYpOBBIX CKBOXKHH B BHAC KEpHA, 3anmapauHUPOBAHHOTO WITU
MOMEIIEHHOTO B TMOJUATUJICHOBBIA TAKET, WJIM B BHAE BBIPE3aHHOIO U
3armapaUHUPOBAHHOTO MOHOJIMTAa TpU MpoXoAke WIyphoB U JAp. TOPHBIX
BBIPAOOTOK.

st onpenenenuss OOBEMHOM IUIOTHOCTH TPYHTa HCIOJNB3YIOT METOJ
PEXKYIIETO KOJIbLIA UJIA METOJT TUAPOCTATHUECKOTO B3BEIINBAHUS.

[Ipumenenne MeToja PEXYIIEro KoJyiblla TpeOyeT HaIu4us CIEeAYIOIIEro
000py1I0BaHMUS:

- TOHKOCTEHHBIX (ToJuHa cTteHok 0,5-1,5 MM) KoJiell, COCTOSINX U3
paboueil YacTM M HAcaJKd, CHAOKCHHBIX HAIPaBJISIIOMIEH TMOJCTABKON IS
HEJIONYIIEHUS IEPEHOCOB KOJIblla MIPH 33JaBIMBaHUU UX B TPyHT. [luametp Kosel
3aBUCHUT OT UCCIEAYEeMOro rpyHTa. Tak sl CBA3HBIX TPYHTOB OH JIOJKEH OBITh HE
MeHnee 50 MM, JJIsl IECKOB OT MbUIEBATHIX 10 CPEAHEN KPYMTHOCTH HE MeHee 70 MM,
a Ju1st 6oJiee KPYIHBIX MeckoB — He MeHee 100 mM. BeicoTa Kojblia 10KkHA OBIThH B
nmamnasone ot 0,5 D g0 1,0 D;

— TJIaJKUe TUIACTUHKH pa3MepoM OOoJIbllie JAHaMeTpa KOJbla ISl €ro
MOKPBITHUS MOCTIE 3aUUCTKU TPYHTA;

— HOX C MPSAMBIM JIE3BHEM, JJIMHA KOTOPOrO JAOJKHA OBITH OOJIbIIE
JMaMeTpa KOJIbIIa;

— o0OpyZOBaHUE MJIA OMpPENENIeHUs BIIAXKHOCTH TPyHTA (CM. pasfien
I11.3.2);

— ITAHTE€HUIUPKYJIb.

[TocnenoBaTeNbHOCTh BBITIOJIHEHUS PAa0OT MPU OMPEACICHHUH OO0BEMHOU
MJIOTHOCTH CJIEyIOIasl.

1. [IpoBoasST M3MepeHHs] BHYTPEHHETO JMaMeTpa U BBICOTHI paboueit
YaCTH PEXKYIIETO KOJIblla C TMOMOIIBIO IITAHTCHIIUPKYJSI U PACCUUTHIBAIOT €ro
o0beM (V) ¢ TounocTsio 710 0,01 mm.

2. BbipaBHMBAIOT HOKOM MOBEPXHOCTh MOHOJIUTA FPYHTA.

3. HaneBatoT Ha pa®odyio 4acTh PEXyIIEro KOJjblla HACaIAKy U CTaBAT
€ro Ha BBIPOBHEHHYIO TOBEPXHOCTh TpyHTa. llpu BeIpe3anun obpasma u3
MECYAHBIX TPYHTOB J0 YCTAHOBKHU PEXKYILET0 KOJbla MPU 3a1aBIMBAHUU B TPYHT.

4. [IpoBOAAT 3a/1aBIMBAaHUE PEKYIIETO KOJblLA B TPYHT 10 €r0 MOJHOTO
3amonHeHus. [Ipu onmpoOOBaHUM PEKYIIMM KOJBIIOM CBSI3HBIX TPYHTOB TIPOBOJIST
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npeIBapUTENbHBIE ONIePalliy MO BHIPE3aHUIO HOXKOM CTOJIOMKA TPYHTA BHICOTOH /10
2 CM ¥ IMaMETPOM Ha | MM IpPEBBILIAIOIINM BHEIIHUIN THAMETP PEXKYLIETO KOJIbLA
C MOCJIEAYIOIINM Ha)KaTUEM Ha HACAJKy, TOBTOPSSA ATU ONEPALMH 10 3aANOJHEHUS
KOJIBLIA TPYHTOM.

5. CHHMMalOT HacaJKy M 3a4MILAIOT BEPXHIOK IOBEPXHOCTH pabouei
YacTH PEXKYILEro KOJIbIa, OCBOOOXKIasi €e OT IPyHTa JO YPOBHS TOpIA KOJbIA.
HaxppIiBatoT NpUroTOBICHHON MIIACTUHKOM.

6. [Togpe3aroT pexylee KOJIbLO IPUMEPHO Ha | ¢M HUXKE €ro pexyuiei
KPOMKH, IEPEBOPAYMBAIOT HA HAKPBITYIO UIACTUHON MOBEPXHOCTh, MPUACPKUBAS
BTOPOM INIACTUHKOW T'PYHT Y PEKYIIEH KPOMKH.

7. Cpe3aroT M3IUILIKU TPYHTa B PEXKYLIEM KOJIbLE A0 TOpLa pexyliei
KPOMKH. 3a4MILIAIOT HAPY>KHYIO IOBEPXHOCTh KOJIbLIA U IUIACTUHBI OT FPYHTA.

8. BhIChIIAIOT IPYHT Ha BECHI U ONPEIEISAIOT €ro Maccy (m).

9. PaccuuThiBatoT 00bEMHYIO IIJIOTHOCTD BJIAXKHOTO TPYHTA.

10.  Jlns ompeneneHus: MIOTHOCTU CKeJlieTa HEe0OXOAUMO 3HATh BIAKHOCTh
TPYHTA, IO3TOMY, BBIIIOJHSS ONEpalK, onucanuble B pasaene 111.3.2 npoBoasr ee
ONIPEJICIICHHUE.

11. PaccunThIBaIOT IJIOCTHOCTH CKEJIETA TPYHTA.

3ananue 16. OnpenesneHue NJIOTHOCTH CKeJIeTa TPYHTA.

J1Jis1 MOHOJIUTOB TPYHTOB, JIOCTaBJICHHBIX B TA0OPATOPUIO, OBUIH MPOBEICHBI
BCE ONEpaInK, HEOOXOAUMBIE JUIsl ONPEACNICHUs UX TIOTHOCTHU. Pe3ynbTaThl 2THX
paboT npuBeeHbI B Ta0OIHIE 52.

Heobxoaumo mpoBecTr 00pabOTKYy pe3yJabTaTOB 3TUX PabOT, PacCUUTATh
IJIOTHOCTHU TPYHTA M ONIPEEIUTh Pa3HOBUIHOCTh TPYHTA IO TIJIOTHOCTH CIIOKEHUS
B cootBerctBUM ¢ ['OCT 25100-2011, ucnonb3ysa 3HaueHwe Kod3pQpuuueHTa
MOPUCTOCTH.

Tabmuia 52
Wcxoanbie nanHbie 1715 ONpeAeieHUs IIIOTHOCTH CIOKEHUS TTECKOB
PaznoBugHocts | [InotHOCTE | Brnaxu [TapameTpsl Macca
Ne recka 1o MUHEpPAJIbH | OCTh PEXYIIETO BIJIAJKHO
BapHaH IPaHyJIOMETPUY | BIX YaCTHI] | 00pasil KOJIbIIA ro
Ta €CKOMY COCTaBy 3 a TPYHTa
pPs , T/cM JHAMET | BBICOT
W, n.e. p a m,T.
d,MMm | h, Mm
1 MIBIIEBATHIN 2,67 0,196 70,08 | 41,35 | 100,02
2 MEJIKHH 2,67 0,126 71,12 | 43,27 | 95,76
3 cpeaHein 2,65 0,096 70,86 | 42,39 | 106,42
KPYITHOCTH
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[Tpogomxenue Tabdm. 52

4 KpPYIHBIN 2,66 0,130 | 112,37 | 71,15 | 455,94
5 IPaBEJIMCTHIN 2,65 0,162 114,05 | 72,08 | 489,87
6 MIBIICBATHIN 2,66 0,202 71,53 | 4058 | 103,30
7 MEJTKUN 2,65 0,052 71,48 | 41,67 | 94,22
8 cpenHen 2,65 0,069 72,06 | 41,54 | 99,23
KPYMHOCTHU
9 KPYIHBIN 2,65 0,044 | 111,98 | 72,08 | 440,62
10 MBIJICBATHIN 2,64 0,154 71,37 | 42,15 | 103,58
11 MEJKUI 2,65 0,08 71,87 | 42,09 | 91,31
12 MEJTKUI 2,66 0,104 70,95 | 41,38 | 102,60
13 cpenHen 2,67 0,104 71,76 | 41,74 | 102,09
KPYITHOCTH

Pexomennyercs cneayromuii nopsiioK BBITOJHEHUS 3a1aHUS:

1. Paccunrarh 00beM PEXKYILIETO KONBIIA, ¢ TOYHOCTEIO 10 0,01 cm?’.
2. OnpenenuTs MIOTHOCTh TPYHTA MPU €CTECTBEHHON BIAXXHOCTH ().
3. PaccuuTaTh MIOTHOCTH CKeNleTa rpyHTa (Pg), 3HASI €0 TUIOTHOCTh MPHU

€CTEeCTBEHHOM BJIAXHOCTH (p) 1 3HaYeHUE BiaxxHoctu (W) mo popmyse:

p
Pa=Tvw "’
rae W — BIaXXHOCTb TPYHTA B 11.€.
4. Paccuutath kK03 PuirieHT mopuctocTu rpyHTa (€) 1no dhopmyse:
5.
Ps = Pa
e = .
Pa

6. Ucnonp3yss TOCT 25100-2011 (cm. Tabmuiy 51, mpuBencHHYIO
BBHIIIC) U BEJIMYMHY PACCUUTAHHOTO 3HAauYeHWs Kod(duimenta mopuctoctu (e),
ONPENIeIUTh PAa3HOBUHOCTD MECKA MO TIOTHOCTH CIIOKEHUS.

7. Pe3ynbTaThl BRIMOTHEHUS 33/IaHUs IPEACTABUTh B BUJIC TAOIHIIBI 53.
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PCBYJIBTaTBI OLCHKH INIOTHOCTH CJIOKCHHSA IICCYAHOI'O I'PYHTA

Tabmuma 53

PasnoBugnoct | O6be | Macc | O6wve | Bnaxu | [Inotn | Koaddu | Paznosun
b IEeCKa IO M a MHas | OCTb OCTh IIUCHT HOCTh
TPaHYJIOMETPH | PEXY | BIaX | IUIOTH | MPOOBI | CKEJET | MOPUCTO | MecKa Mo
4EeCKOMY mero | Horo | octb | W, 1.e. a CTH IUIOTHOCT

COCTaBy KOJIBI[ | TPYHT P, rpyHTa e u
a a r/cm? Pd,
V,eM® | m, T r/cm?

111.3.4 Onenka creneHu NJIOTHOCTH MECKOB

JlebopMHupyeMOCTh M C)KUMAEMOCTh TPYHTOB OT BHEIIHMX HAarpy3ok 0e3
pa3pymieHuss uX TBEPAOW KOMIIOHEHTHI TPOUCXOIUT 32 CUET YMEHBIIICHUS ITyCTOT
MEXIy YacTUIIAMH, CJaralollMMH TPYHT, U KOTOpPBHIE HAa3bIBAIOTCS IOpPaAMHU.
[TopuctocTh — 3TO CyMMapHbIii 00BEM BCEX MYyCTOT B €AMHHUIIE O0BEMA IpyHTa
HE3aBUCUMO OT HUX pa3Mepa ¢ B3aMMOCBs3U. BennunHa mOpUCTOCTH
yCTaHaBJIMBAETCA MO0 OTHOIIEHUIO 00bEéMa mycToT (V) K 001emMy o0bEMY rpyHTa
(V) u HaszpiBaloT 00II€i MOPUCTOCThIO TpyHTa (n). OTHOIIEHHE 00BEMA MyCTOT
(Vi) B rpyHTe K OO0BEMY 3aHMMaeMoOMy TBEpABIMU dacTuiamu TpyHTa (Vi)
Ha3bIBAIOT KOADDUITUEHTOM MTOPUCTOCTH (€).

[Ipy WHKEHEPHO-TEOJIOTHYECKUX HCCIICNOBAHUSIX TOPUCTOCTh (n) U

KO2(PGULIMEHT MOPUCTOCTH (€) yCTaHABIMUBAETCS PACUETHBIM MTyTEM 110 hopMyJiaMm:
Ps — Pa

Pa

TJie PS — INIOTHOCTh YaCTHIl TPyHTA, I/CM3;

pd — MIOTHOCTH CKelleTa rpyHTa, I/cM3.

Koaddurment nopucrtoctT u3MeEHsSETCsl B IIMPOKUX TMpeneniax |, Kak
MIPaBUJIO, HE MPEBBIIIACT EIUHUIIBI, OJHAKO, JUISI CIA00OYIIIOTHEHHBIX TIIHHUCTBIX
TPYHTOB OH MOET OBITH OOJIBIIIC €IUHUIIBI. JTH MOKA3aTEIH UCTIOIB3YIOTCS MPU
KJaccu(UKAIMM TPYHTOB TIO TUIOTHOCTH CIIOKCHHS, TPU BBIOOpE PaCUETHBIX
COMPOTHUBJICHUI TPYHTOB, MOCTPOCHUEM KOMIIPECCOPHBIX KPHWBBIX, BBIYUCICHHH
XapaKTEPUCTHK CKMMAEMOCTH TPYHTOB.

[ToprcTOCTh TECYAaHBIX TPYHTOB MEHSETCS OT MHUHHUMAJILHOTO 3HAYCHUS,
KOTJla cJlarampiuye TMecoKk 3EpHa MaKCHMalbHO IUIOTHO YIAKOBaHBI, [0
MaKCUMAaJIbHOTO 3HAYEHUS, MPU X MAKCUMAaJIbHO PBIXJIOM CIIOKEHUH. Benmnmumna
JUana3oHa W3MEHEHHS TOPUCTOCTH TECKOB W 3HAYCHHS MHUHUMAIBHOU U
MaKCUMAaJIbHOW MOPUCTOCTU 3aBUCUT OT TPaHYJIOMETPHUYECKOTO COCTaBa TECKOB,
UX HEOAHOPOMHOCTH, (PopMBbI 3EpEeH TEeCKOB (OKaTaHHOCTh) W XapakTepa HX
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MOBEPXHOCTHU (IIEPOXOBATOCTH) . B CBSA3M C 3TUM MO BENUYMHE MOPUCTOCTH WU
K03 UIIMEeHTa MOPUCTOCTH HENb3sl CYAUTh O CTENEHH YIUIOTHEHHS IeCUaHbIX
TPYHTOB JIaK€ IPU OAHOU U TOU K€ KPYITHOCTH.

[Ipu omeHKe TNecuaHbIX TPYHTOB KakK OCHOBAHHUS COOPYXKEHUH WU
MaTepuaia 3eMIISIHBIX COOpYKEeHUH (TIOTHH, Jam0) HEOOXOJMMO 3HATh KaueCTBO
WX YKIAJIKH, TO €CTh MUMEET BO3MOKHOCTb CYAUTh O CTENEHU 3aBEPIIEHHOCTH
YIUIOTHEHHUA Tecka. B kauecTBe Takoro mnokasareliss B MHKEHEPHO-T€0JIOrMYeCKOM
MPaKTUKE MPUHATO CYUTATh OTHOCUTENIbHYIO IJIOTHOCTD CJIOKEHUS TTECKa.

KonuyecTBEHHO OTHOCUTENBHYIO MJIOTHOCTH MECUYAHOTO TPYHTA BBIPAKAIOT
gyepe3 KodPGUIMEHT OTHOCUTENIBHOM MIoTHOCTH (D), BeIuncsieMslii 1o hopmyiie:

Pd min * (pd — Pa min)
Pa * (pd max ~ pdmin) .
TA€, Pdmax, Pd U Pdmin — IVIOTHOCTh CKEJETa TPYHTA NPU MaKCUMaJbHOU
IJIOTHOCTH, B  €CTECTBEHHBIX YCJIOBUAX M TPU  PBIXJIOM  CIIOKEHUHU,
COOTBETCTBECHHO.
Bennunna xosdduiimenTa OTHOCUTENBHON MIIOTHOCTH U3MEHSETCSI OT HYJIS
1o equuuibl. [Ipu BenmuuHe ko3 duiiieHTa OTHOCUTEIBHON MIIOTHOCTH OT 0 10
0,33 mecok cuMTaeTcs PHIXJIBIM, MPH BeIMUKMHE B Auanaszone 6oisee 0,33 mo 0,66 —
CpeIHEH IUIOTHOCTH CIIOKEHHUs, a Npu BeauuuHe Oojee 0,66 — B IUIOTHOM
CJI0KCHUU.
OreHka  CIOCOOHOCTH  TECKOB K YIUIOTHEHHUIO  IIPOBOAUTCA  C
UCIIONIb30BaHUEM  Kod(dunventa ymiaotHsemoctn necka (F), koropsiit
BBIYHUCTISICTCS 110 popMysie:

D =

p_% " Cn
el'[

I'ne e, nu e, — 3HaueHue KOAPPUIUEHTA MOPUCTOCTH, NMPHU MPEIEITHHO
PBIXJIOM U IIJIOTHOM CJIOKEHHUAX NECKA, COOTBETCTBEHHO.

Yem BbllIE €ro 3HA4Y€HHE, TE€M OOJbIIEH CIOCOOHOCTHIO K YIJIOTHEHHUIO
00J1a1af0T MECKU.

Jist  ompeneneHus NpeneNbHBIX IUIOTHOCTEH CIOXKEHHs Npoly mecka
BBICYIIMBAIOT B cymuibHoM mkady mpu 100-105°C 1o mocTosHHOM MacchL.

OOBEMHYIO TUIOTHOCTH CKEJieTa MeCKa B PHIXJIOM CIIOKEHUHU ONPEIEINSiOT B
MEpPHOM LWJIMHJIPE IYTEM €ro 3aloJIHEHHs IECKOM 4epe3 BOpPOHKy. B Hauaie
ONbITa HOCHK BOPOHKM pPAa3MELIAETCs Ha JHE MEPHOI0 LWIMHApPA. MemIeHHO
MOJIHUMAasi BOPOHKY C MECKOM JOOMBAIOTCS PABHOMEPHOIO 3allOJHEHUS [IUJIMHAPA
neckoM. Onpenenus Maccy Iecka, MOUIeANIEro Ha 3aloJIHEHUE UUIUHAPA, U Jes
e¢ Ha 00BEM LMIMHAPA, PACCUUTHIBAIOT MNIOTHOCTH CKEJIETa B PHIXJIOM CJIOXKEHHUH
(Pd min)-

[IpeaenbHO TUIOTHOE CIOXKEHHE OMPENEeNsioT B METAIUIMYECKOM COCYJE,
MpeACTaBIIAIONIEM cO00i yceu€HHBIN KOHyC. B Hayane onbiTa myTéM 3amoaHEeHUs
cocyZia BOJIOM M3 MEPHOr0 LMJIMHApPA YCTAaHABIMBAIOT €ro 00bEM, KaK pa3HOCTb
MEXIy MEepBOHAYAIBHBIM OOBEMOM BOJBI B MEPHOM UMJIMHAPE M OCTaBLIMMCA.
3aTeM B CyXOW KOHMYECKHMI COCY]l HACBINAIOT MOPILMIO BBICYIIEHHOTO MECKa U
IPOBOJAT €r0 YIJIOTHEHHE MYTEM IMOCTYKHMBAHHUS [0 €r0 CTEHKaM IECTUKOM C
PE3MHOBBIM HAKOHEYHUKOM. 3aTe€M JOCHINAETCA CIEAYIOIas MOpLUs INEeCKa U
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MPOBOJUTHCA  NOymiIoTHeHWe. Omnepanmuu  MOBTOPSIOTCS IO  3arOJHEHUS
KOHUYECKOTO cocyda. 3aTeM OMNpeNelsseTcs Macca IMECKa, BOIIEAIIET0 B COCYI,
JEMUTCSI Ha ero OoO0BEM W yCTaHABIMBACTCA IUIOTHOCTh IECKa B MPEACITHHO
MJIOTHOM CJIOXKEHUH (Pd max)-

3aganue 17 OnpeneauTs YIVIOTHEHHOCTD TPYHTA B 3¢MJISIHOM
COOPY KEHHH.

IIpu mpoBeAeHUM 3E€MIITHOTO COOPYXKEHHUS , IOCIE OTCHIIKM Ha OJHY W3
KapT, CJIOA TecKa W €ro IMOCISAyIoNIero YIUIOTHEHUS KaTKaMu , OBLIM B3STHI
oOpa3ipl Tecka HEHApPYIIEHHOW CTPYKTYphl, I KOTOPBIX B Jaboparopuu
ONPEACISAINCh TPEIACTbHBIE IUJIOTHOCTH CJIOKEHUS W IUIOTHOCTH CKeTela IpHU
€CTEeCTBEHHON BIIAXKHOCTU (pg). JlaHHBIE ATUX ONpEACIICHUN TPUBEACHBI B
tabnuie 54.

HeoOxonumo ycTaHOBUTH CTENEHb YIUIOTHEHHS mecka B 1, 2 U 3 30He
OTCBINIAEMOM KapThl U JIaTh PEKOMEHIAIIMM IO BO3MOKHOM OTCHITIKE CIIEIYIOIIETO
CIOSI TPyHTa WM HEOOXOJMMOCTH JOYIUIOTHEHHS OTCBIIIAEMOTO CJIOs, eClu

KOHTPOJIbHOC 3HAYCHUC OTHOCHUTEJIBbHOM IJIOTHOCTH CKeJIeTa IIeCKa PaBHACTCA
0,55.

Tabmuma 54
Pe3ynbpTarhl onpeneneHus mIOTHOCTH MTECKOB
N Onpenenenue npenenbHbIX MIOTHOCTEN | [IMOTHOCTE ckenera necka
BApUAHTOB CIIOKCHUS TIECKOB Pd, I/CM> TI0 30HAM KapThI
Prixioe cinoxenue IInoTHOC 1 2 3
CIIO)KCHUE
Macca O0bem | Macca | O0bEmM Pdl, Pd2, Pd3,
mecka, m,, | MecKa, | Mecka, | mecka, | r/cm’ r/em® | r/em’?
r Vp,eM® | mg, 1t | Vg, oM’

| 448.4 330,0 | 665,01 | 369,45 1,64 1,68 1,72
2 409,6 320,0 | 583,73 | 369,45 1,38 1,41 1,50
3 518,0 370,0 | 676,09 | 369,45 1,62 1,69 1,72
4 465,75 345,0 | 657,62 | 369,45 1,65 1,69 1,64
5 569.,4 390,0 | 676,09 | 369,45 1,68 1,61 1,72
6 647,8 410,0 | 698,26 | 369,45 1,79 1,82 1,73
7 536,05 355,0 | 687,18 | 369,45 1,72 1,76 1,79
8 499,2 390,0 | 609,59 | 369,45 1,52 1,48 1,56
9 520,0 400,0 | 620,68 | 369,45 1,50 1,54 1,58
10 531,3 385,0 | 642,84 | 369,45 1,62 1,64 1,66
11 525,6 360,0 | 679,79 | 369,45 1,66 1,70 1,74
12 483,0 359,0 | 642,84 | 369,45 1,66 1,68 1,70
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PCKOMeHI[yeTCH CJ'ICI[YIOHII/Iﬁ MOPsAAOK BBITIOJIHCHUS 3a1aHUA:

1. PaccunraTh 3Ha4EHUS IPEAECIBHBIX INIOTHOCTEN CKEJeTa
(pd min U pd max);
2. Paccuntars 3HaueHus kod(pPUIMEeHTa OTHOCUTENBHON TIOTHOCTU D

JUIL KOKIOW M3 TPEX 30H KapThl €r0 OTCHINKH, HUCIOIB3YSI COOTBETCTBYIOIINE
3HAQUCHUS MIIOTHOCTHU CKEJICTA Pdi, Pd2, Pd3s

3. OnpenenuTh Ha3BaHUE PA3HOBUIHOCTH MECKa B KaXKIOW HM3YYEHHOMU
30HE MO BEJIMUMHE KOA(DPUITMEHTAa OTHOCUTENBHOU MIOTHOCTHU D
4. CpaBHUTH 3HaueHHE KOIPPUIIMEHTa OTHOCUTEIHHON TUIOTHOCTH

CKEJleTa IEeCKa B KaXKIOM M3 30H KapThl YKIAJIKUM TPYHTa C KOHTPOJIBHBIM
3HaueHueMm (D=0,55) u natp, eciau HEOOXOIMMO, yKa3aHHWE MO JOYIUIOTHEHHIO
IIECKa B TOM UJIU UHOM 30HE.

Pe3ynbTaThl BRINOJHEHUS 3a/laHUs IPEACTABUTh B BUJI€ TAOIHIIBI 55

Tabnuua 55
OlneHKa CTENEeHU TIIOTHOCTH MECKOB
[ImoTHOCTH Koapdu-
Howmep bd PaznoBunnocts | HeobOxomu-
CKeJleTa MecKa IIUEHT
30HBI IecKa 1o MOCTbH B
Pd OTHOCH-
OTChIIA- Pd Pd, TenbHO KO3 PUIMEHTY | IOYIJIOTHE-
eMoit T ke | T/C OTHOCHUTEJIGHOU | HUM IECKA 110
r/c 3 5 | MJIOTHOCTH
KapThI e r/cM® | M D TJIOTHOCTH 30HaM KapThl
1
2
3

I11. 3.5 Onpenenenne npenenoB NJIACTHYHOCTH M KOHCHUCTEHIMHU
CBSI3HBIX IPYHTOB

B rpanymomeTpuueckoM COCTaBe CBSI3HBIX TPYHTOB IMPUCYTCTBYET Oosee
50% mbUIEBATO-TIMHUCTBIX YACTHUIl, CHOCOOHBIX MPUTITUBATh M YIACPKUBAThH
BOKPYT ce0s1 MIEHKU CBSI3HOM BOBI, YTO MPUAAET 3TUM IPYHTaM 0c000€ CBOMCTBO,
HAa3bIBAEMOE TJIACTUYHOCTHIO.

[InacTUYHOCTh TPYHTAa — CIOCOOHOCTH €ro H3MEHSATh CBOIO (opMy 0Oe€3
paspbiBa CIUIONIHOCTH TIOJT BO3JCHCTBHEM BHEIIHUX CHJI M COXPAHSITH €€ ToCIe
MIPEKPAICHHS UX BO3ICHCTBUS.

B 3aBUCHMMOCTH OT KOJIMYECTBA B TPYHTE IMbUICBATO-TIIMHUCTHIX YaCTHI] OH
MOKET HMETh Pa3JIMYHYIO CTEIICHb IIACTUYHOCTH , TO €CTh OBITH OO0JIee NI MEHEe
mIacTUYHBIM. KpoMe TOoro, Ha TIUIACTUYHOCTh TPyHTa OKa3bIBACT BIIMSHUE
MUHEpaTbHBIN COCTaB MBLICBATO-TJIMHUCTHIX bpaxiuii (mpu
MOHTMOPWJUIOHUTOBOM COCTaB€ TpyHTa B OOJIBIIEH CTENEHU TMPOSBISET
MJIACTUYHBIE CBOMCTBA, Ye€M IMPU KAOJIMHUTOBOM COCTaB, HECMOTpS Ha WX
OJIMHAKOBBIN FPaHYJIOMEHTHYECKUI COCTaB).

[TnacTu4HbIe CBOMCTBA CBS3HBIX TPYHTOB TECHO CBSI3aHBI C MX BIAKHOCTHIO.
[Tpu onpenenéHHBIX 3HAYCHUSX BIAKHOCTH TPYHT MOKET HAXOJIUTHCA B TBEPIOM
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COCTOSIHUH, a C €€ YBEJIMYEHUEM MOXKET HACTYNIaTh MOMEHT, KOT'J1a TPYHT NEPEeUIET
B TeKyuee cocTosHue. [Ipu mpoMeKyTouHOM 3HAUYE€HUHU BIIAKHOCTU TPYHT Oyner
HaXOJUThCA B IUIACTHYECKOM COCTOSIHUM. 3HAYEHHE BJIIAKHOCTU CBSI3HOTO I'PYyHTa
IIPU KOTOPOM OH MEPEXOJUT B TEKYUEE COCTOSHHUE HA3BIBAETCS BEPXHUM IIPEAEIIOM
MJIACTUYHOCTH (Tpanuia Tekyuect) W HixkHuil ipeen miacTH4HOCTH (TpaHula
packaTeiBaHMs) Wy, COOTBETCTBYET BIaXKHOCTH CBSI3HOTO IPYHTA, PU KOTOPOMl OH
NEPEXOIUT U3 TUNIACTUYHOTO COCTOSIHUS B TBEPIOE.

Jlnamna3oH M3MEHEHUsl 3HaYEHUM BJIAXKHOCTU CBSI3HBIX IPYHTOB OT HUXKHETO
npejena MIACTUYHOCTHU 10 BEPXHETO Mpejesa MIIACTUYHOCTH Ha3bIBAETCSl YUCIOM
IUTACTUYHOCTH I,

L, = W, —W,.

JlaHHBI TIOKa3aTeNb HCIOJB3YETCS KaK KIACCU(PUKAUUMOHHBIA U B
COOTBETCTBHUHM C HUM NpPHU YHUCIE IUIACTUYHOCTH Oonee 17 (mpu ompeneneHuu
3HAYEHUA BIAKHOCTU B %) TPYHT Ha3bIBaeTCs IIMHOM, B AMana3zoHe ot Oonee 7 110
17 — cyrnmuakoM, a ot 1 10 7 — cynecsro. [IimacTuanble CBOMCTBA CBA3HBIX TPYHTOB
3aBUCAT OT COACpKaHUS B HUX IecuaHod Opakmuu (2-0,05 mMm), a Takke
cooTHotenus nbuieBaToit (0,05-0,005) u rmunaucroit ¢ppakuun (menee 0,005 mm).
B cootBerctBun ¢ atm ['OCT 25100-2011 BeimenseT cienyromue pasHOBUIHOCTH
[JIMHUCTBIX TPYHTOB, IPUBEAEHHBIX HUXKE B Ta0IULE 56.

Tabmuma 56

Pa3HOBUAHOCTH INIMHUCTBIX TPYHTOB

ConeprxaHue rnecyaHbIx
PaznoBugHOCTH q I 2-0,05 Mu), % 110
FIMHHCTBIX [PYHTOB WCJIO IJIACTUYHOCTH, I, | yactun (2-0, , %
Macce
Cymnecs:
-TIeCYaHuCTas 1-7 >50
- TIBIICBATAs 1-7 <50
CyrimMHOK:
- JIErKUH TIeCYaHUCTHIN >7-12 >40
- JIErKUH TIBIIEBATHIN >7-12 <40
- TSDKENBIA NIECYaHUCTHIN >12-17 >40
- TSDKENBIN MbIJIEBATHIA >12-17 <40
I'muna:
- 1€rKas IecyaHucTas >17-27 >40
- 1érKas IpUIeBaTas >17-27 <40
- TsKEIas >27 He permamentupyercs

[Ipy pa3nauuHbIX 3HAYEHUSX BJIAKHOCTU CBSI3HOTO IpyHTa OH OyIeT mo-
pa3HOMY TPOSBIISITH CBOM IUIACTUYECKHE CBOMCTBA, a MPU M3MEHEHUU €€ Oyner
MEPEXOIUTh M3 OHOTO COCTOSIHUS B Apyroe. COCTOSIHHE CBSI3HOTO TPyHTa IpHU
Pa3IMYHBIX BIAXKHOCTSAX IMOJYYUTh Ha3BaHHE KOHCUCTEHLMHU (TEKy4eCTH) TPyHTa

I, KOTOpas YUCIECHHO MOKET OBITH OlpesiesieHa 1Mo hopmylie:
W - WP




rae W, W, — BIaXXHOCTb TPYHTa, COOTBETCTBEHHO, €CTECTBEHHAs U HA
TrpaHulle pacKaThIBaHUS,

I, — 4ncno mIacTHYHOCTU

B cootBercTBUM ¢ 'OCT 25100-2011 cBsizHBIE TPYHTHI 1O MTOKA3ATEIIO
KOHCHUCTEHIIUU JICTSATCA Ha CJICYIONINE Pa3HOBUIHOCTH (Tabnuna 57).

Ta0Omuma 57

Pa3HOBUIHOCTH TJIMHUCTBIX TPYHTOB 110 KOHCUCTECHIIUN

Pa3HOBUAHOCTH INIMHUCTHIX ITokazarenb TexkyuectH, I
I'PYHTOB

Cymiecs:

- TBEépHas <0

- JIACTUYHAS 0-1

- TeKy4ast >]

CyTrJIMHKH ¥ TJIMHBIL:

- TBEpbIC <0

- IOJIYTBEPABIE 0-0,25

- TYTOIJIACTUYHBIC 0,25-0,50

- MATKOILJIACTUYHEBIC 0,50-0,75

- TEKyYEIUIACTUYHBIE 0,75-1,00

- TEKY4YHe >1,00

N3MeHeHre KOHCUCTEHIIMU CBSI3HBIX TPYHTOB, TO €CTh €ro IJIACTUYHOCTH,
CKa3bIBACT HA BEJIMUMHY TOKa3aTeIeH MPOYHOCTHBIX U Je()OPMaIIMOHHBIX CBOMCTB
ATUX TPYHTOB.

OrnpeneneHre BEPXHETO U HUKHETO MPEIeNIOB IMIACTUYHOCTH MPOBOJUTHCS
JUIS TIacT, MPUTOTOBJICHHBIX M3 (Ppakuuii MeHee 1 MM HCCIEAYEeMBIX CBSI3HBIX
ITPYHTOB, TMPEIBAPUTEIIBHO BBICYIICHHBIX B E€CTECTBEHHBIX YCJIOBUAX C
MOCJEAYIONIUM YBIAXKHEHHUEM.

Haubonee pacnpocTpaHEHHBIMH  METOJAaMHU  ONpPENENICHUs  TPEJEIIoB
MJIACTUYHOCTU TPYHTOB SIBJISIFOTCS:

1)  PexomenpoBanubie I'OCT 5180-84 u mnpemycMmaTpuBaroiue
OMpENICJICHNE BEPXHEro IMpejiesia IUIACTUYHOCTH KOHYCOM, a HHUKHETO
npejena IIaCTHYHOCTH CIIOCOOOM pacKaThIBaHUS MACTHI B IITHYP;

2)  IlpeaycmaTpuBaroliye  ONpeAesieHHue  00OUX  Mpeaeaom
MJIACTUYHOCTH C TTIOMOIIIBIO KOHYCA.

Jlns onpenesieHus MpeAesioM IUIACTUYHOCTH 110 IEPBOMY METOJIy TpeOyeTcs:
cUTO C sueiikoit 1 MMm; dapdopoBas CTynKa ¢ IECTUKOM, CHAOKEHHBIM PE3UHOBBIM
HAKOHCYHUKOM; YallKy JJIsi MPUTOTOBJIEHUS TMACThl; IIMNATEIb; CEKYHIOMEp;
npubop A.M. BacwibeBa (puc.63), o6opyaoBaHue sl ONpeaeieHUs BIaKHOCTH
TpyHTA.
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Puc.63. banancupusiii konyc A.M. BacunbeBa: | — noacraska, 2 —
dbopmouka, 3 — GanaHCUPHBINA KOHYC

JUist  onpeneneHuss NOPENesoB  IIACTUYHOCTH 10 BTOPOMY  METOLY
OamaHcupHbli kKoHyc A.M. BacunbeBa 3ameHsieTcs Ha IITaTUBHBIA MPUOOP
Corozniopauu (puc.64).
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Puc.64. llItatuHsiii npubop Coro3aopHuu: 1 — Bpallaromuiics CTOIUK,
2 — pexyllee KoJbIo, 3 — KOHYC, 4 — CTONOPHBIN BUHT, 5 — CTpenKa, 6 —
IIKaia, 7 — CTolKa, 8 — IJIuTa ITaTHBA.

3a BepxXHUU Mpenes IUIACTUYHOCTHU, KaK MPHU MEPBOM, TaK U IPU BTOPOM

METOJ/Ie, MMPUHUMAETCS BJIAXXHOCTh NMACThl B KOTOPYIO KOHMYECKUI HAKOHEYHHK
norpyxaetcs Ha riryouny 10 MM 3a 5 cexyH/I.
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3a HWKHUN nOpeen IJIACTUYHOCTH NIpPH IMEPBOM METOJE NPUHUMAETCS
BJIQXKHOCTh KYCOUYKOB IIHYpa, KOTOPBIA 00pa3yeTcsi Mpu pacKaThIBAHUH MACThl B
IIHYp TOJIOMHOW 3 MM, KOrJa OH HA4YMHAET JEJIIUThCA IO BCEW JJIMHE
MONIEPEYHBIMU TPEIIMHAMU HAa KyCOUYKH JUIMHOW NpuMepHO 10 mMm.

IIpy nmpuMeHeHurn BTOPOrO0 METOAA, 3a HWKHUU Mpenes IUIACTUYHOCTU
IPUHUMAETCS BIJIAXHOCTh MACThl, B KOTOpPYI KoHyc mpubopa Coro3aepHuu
IIOTPY’KAETCS HA 2 MM 3a 5 CEKyHJ.

3ananme 18 OnpenesieHne HAMMEHOBAHMS M COCTOSIHUS CBSI3HOT'O
rpyHTa

B naGopatopHbIX ycinoBUSX OBUIM MPOBEAECHBI padOTHI MO OIPENEICHUIO
IpeeioB IUIACTUYHOCTH OOpa3loB CBS3HBIX T'PYHTOB, JIOCTABJIEHHBIX C MECTa
IIPOBEJICHNsI MHKEHEPHO-T€OJIOTUUYECKUX H3bICKaHuM. Kpome Toro, ompenencHa
BEJIMYMHA €CTECTBEHHOW BJIAXXHOCTH OOpa3loB M HaIW4YUs B HUX [E€CUAHON
¢pakuun  (2-0,05 mMm). PesynbTaThl HccIeAOBaHWI NPHUBEACHBI B KypHAJe
(Tabmua 58)

Tabnuna 58
JKypHau pe3ynbTaToB HCCICTOBAHUS CBSI3HBIX TPYHTOB

N 3HavyeHUe BIAKHOCTU I'PYHTA, %o Conepxanue B TpyHTE
BapuaH Ha Ha mpejesie | eCTECTBCHHA | IecyaHoU (pakuuu

Ta Ipeneiabl | TEKYy4eCTH aW (2-0,05), % o macce
oOpasl] | packaTbiBa Wr

a HUsT Wp

1 18,6 33,9 23,1 36,0

2 16,4 29,6 20,4 67,6

3 14,1 33,2 24,4 30,9

4 17,3 33,8 26,1 12,5

5 11,8 22,7 10,9 58,8

6 14,5 38,3 18,2 54,1

7 17,4 242 17,5 40,7

8 12,7 27,6 18,5 42,5

9 12,7 15,4 13,5 63,0

10 15,5 22,3 19,2 64,1

11 10,6 26,7 21,5 8,4

12 24,6 69,1 28,9 7,4

Heobxoaumo mo pe3ynbraram uccienoBanuii, ucnons3ys ['OCT 25100-
2011 pgatb HAaMMEHOBAHWE PA3HOBUJIHOCTU CBSI3HOTO TPYHTA MO YHUCITY
mactuyHoctd (Ip), mo conmepxkanuro B HEM TmecuaHoW (Qpakiuu (CyMMapHOE
conepkanue dpakiuu oT 2 10 10 mm menee 15%) u mokazarento KOHCUCTEHIIUU
(texyuectn) (Ip).

PexoMeHtyeTcs creaytomuii mopsiI0K BHIMOTHEHUS 3a/IaHUS:

1. Paccuntath uncio miactuuHocty rpyHra (Ip)

2. PaccuntaTh nokazareiab KOHCUCTEHIMHU (TeKyuecTH) rpyHTa (Ip).
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3.

Hcnone3ys mpuseaéHuble Bbime Tabmuiel 56, 57 uz 'OCT 25100-
2011 u cBemeHus O coAEp)KAHUU B TPYHTE MECUYAHOM (PpakuUU OMPEAENUTh €ro

Pa3SHOBUJIHOCTD 110 YHUCITY INIACTHYIHOCTH U KOHCUCTCHIINH.

4. Pe3ynbTaThl pabOThI MPEICTAaBUTh B BUAE TaOIUIIBI 59
Tabmura 59
PesynbTaThl onpeesieHrus pa3HOBUIHOCTH CBSI3HOTO TPYHTA
N Bapu- YHucio ITokasaresnb Conepxanue Haumenosa-
aHTa IJIACTUYHOCT | KOHCUCTEHIU necyaHou HUE
(obpasa) u, Ip u, Ip bpakiuu Pa3HOBHUIHOC-
(2-0,05 mMm) TH TPYHTA
1o dakt
I'OCT | wuu.

111.3.6. Onpeaesnienne NPOYHOCTHBIX XAPAKTEPUCTUK TPYHTOB CABUTOBbIMH
UCIIBITAHUSIMU.

Ilpounocmelo  epynma  Ha3bIBAIOT €0 CIOCOOHOCTH  (CBOMCTBO)
COIPOTHUBIIATECS PA3PYLICHUIO OT MEXaHMUYECKOIo (CHJIOBOTO) BO3JIEHUCTBUS IPU
Harpy3Kax, paBHbIX WM MPEBBILAIOIMINX KPUTHUECKUE AJI1 JAHHOTO TPYHTA.

Haubosiee  MOJHO  MPOYHOCTHBIE  CBOMCTBA  JMCHEPCHBIX  TIPYHTOB
MPOSIBIISIIOTCS. TIPU COMPOTUBJICHUU MX Pa3pyLICHUIO NpPU ACHCTBUU COBULAIOUJUX
YCWINM, TPUBOJIAIIMX K CMEIIEHUIO B TOPU30HTAIBHOM HANpaBJICHUH (CABUTY)
OJIHOW YaCTH IPYHTA OTHOCUTEIBHO APYTOM.

Conpomuenenuem cosucy Ha3bIBACTCS KacaTeNbHOE HAIPSHKEHUE NpH
paspyllieHUd TPyHTA MO IUIOHIAJKE CABUTa (CKOJBXEHHS), MPOXOMSIIEHd uepes
JAHHYIO TOUKY.

B nabopaTopHbIX yCIOBHUSIX OIpeAeieHHE MapaMeTpoB  MPOYHOCTH
JUCHEPCHBIX M MEP3JIbIX TPYHTOB BBINOJHAETCS OOBIYHO C HCIIOJIb30BAHUEM
npuOOpOB MPSAMOro (OHOIIOCKOCTHOTO) Cpe3a, PeKe MCHBITaHUS MPOBOJISTCS B
npubopax TPEXOCHOIrO ckaTusl. VcnblTaHWs TPYHTOB Ha CIABUT IMPOBOJISTCS IO
pa3HbIM cxemaM (KOHCOJUAUPOBAHHOTO U HEKOHCOIMIUPYEMOTO C/IBUTA).

3aBUCUMOCTh MEX]y CIBUTAIOIIUMHU (7) U HOPMAJIbHBIMU ( 0) TIO OTHOIIICHUIO
K IUIOIIAJKE CIIBUra HaNpsDKEHUSIMA B OOIEM BHAE IS Cllydas MpeaeabHOro
paBHOBECHSI BHIPAXKAETCS CIEIYIOIIUM 00pa3oM:

=otget+C.
B sTtom BelpaxkeHun ¢ m C SBIAIOTCA NapaMETpaMH CONPOTHUBIIEHUS CIABUTY U

Ha3bIBAOTCA . @ — er'IOM BHYTpeHHeFO TpeHI/I}I, rpaz[.; C — y,Z[CJ'IBHBIM CHCIIJICHUEM,
I1a.
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IIpn UCIIBITAaHUSX
pyHTOB @ U C SBASAIOTCA
VaTEeMaTUYECKUMHU
1apamMeTpaMi B YpPaBHEHHH
“paduika uctpITaHUS TPYHTOB
1a CIABUT (puc.65).
IcnbiTanus  rpyHTOB  Ha
JIBUT  TPOBOJATCSA,  Kak
[paBUJIO, npu Tpex
T T TUIOTHAIOIIMX  JIaBJICHUSAX

o1, Oz, 03), ISl KQ&XI0TO U3

MX MO0 TEPEeMEIIeHUI0 O

JUKCUPYIOTCSL  NIPE/CIIbHbBIE

] B OTNOTUBJICHUST CABUTY (71,
3) — puc.65a. Ilo >tum

IbIM CTPOUTCS Tpaduk

n . 0). Ha puc.656
[CTaBJICH TrpapuK uis
Toax| ™ JIBHO CBIMYYHX I'PYHTOB;
MC.658B — IS UaeanbHO
Ny T == HBIX I'PYHTOB
2 i a/IaroIINX TOJIBKO
UM CIEIUICHHEM); Ha
N 5 65T — A pealbHBIX

Puc. 65. I'paduku conpoTUBIEHHS TPYHTOB C/IBUTY (TOB, B KOTOPBIX
CUpyeTcsl W YJIeJIbHOE

Puc. 21 moka3blBaeT, 4YTO B TMpoOIEcC€ CIBHUra pbIXJible TpyHTH (1)
VIUIOTHSIFOTCSI, a IUIOTHBIe (2) pasyIuIOTHSIOTCS, YTO OTpa)kaeTcsi Ha
COOTBETCTBYIOIIEM M3MEHEHUHU BEJIWYMHBI COTMPOTUBICHUS MX CABHUTY (puc.65e).
[TopucTocTh, MpyU KOTOPOW CABHUT MPOUCXOAUT O€3 M3MEHEeHHs] oO0beMa TpyHTa
YacTO HA3bIBAIOT KPUTHUECKOH (71,p), @ OTBEUAlOIIEE €l COMPOTUBICHUE CABUTY —
JUTUTEIIbHON IPOYHOCTBIO ( 75,).

111.3.7. Onpenesienne nepopManiHOHHBIX XaPAKTEPUCTUK TPYHTOB
KOMIIPECCHOHHBIMHU MCTIBITAHUSIMH.

Corcumaemocmoplo  TPYHTOB  HA3bIBA€TCSI HMX CIIOCOOHOCTh  (CBOMCTBO)
YMEHBIIATHCS B 00bEeMe MO/ BIUSHUEM BHEIIHUX BO3JIEUCTBUM, mpuodperas 6oliee
MJIOTHOE CJIOKEHUE 32 CYET YMEHBIIECHUS X UCXOAHOU MOPUCTOCTH.

Komnpeccuonnvimu ucnoimanusmu Ha3bIBAIOTCS UCCIEIOBAHUS YIJIOTHEHUS
(KOMIIPECCHOHHON CHKMMAeMOCTH WJIM KOMIIPECCHHM) TPYHTOB IOJ HArpy3Koil B
YCIIOBUSIX OJTHOMEPHOM 3a7aud, T.€. MPU BO3MOKHOCTU Pa3BUTHUA JAePopMaluu B
OJIHOM HaIlpaBJICHUH (BEPTUKAJIbHOM) 0€3 BO3MOXKHOCTH OOKOBOTO PACIIMPEHHUS.
[Ipubopst  nmnsi  TOMOOHBIX  UCHOBITAHWM ~ OOpa3lloB  HOCSAT  Ha3BaHUE
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«KOMIIPECCHOHHBIX»  WJIH  «OJIOMETPOB», a  Pe3yJAbTUPYIOIHE JaHHBIC
WCCJICIOBAaHU B BUJE TPa(UKOB HA3BIBAIOTCA KOMIPECCHOHHBIMU KPHUBBIMU
(puc. 66).

[To mMepe yBenwueHnus paBienus (P) IpOUCXOIUT YIUIOTHEHHWE TPYHTA M €T0
ko3 dumuenT mopuctoctu (e) ymeHbmaercsa. s 0oOpa3oB HEHAPYIICHHOU
CTPYKTYPBI C BBIPQXKCHHBIMH CTPYKTYPHBIMHU CBSI3IMHU (TOM UYHUCIE «CIETICHUEM
ynpouHeHus» 1o tepmuHoioruu H.S. JleHucoBa) ymenbpineHue kodddummenta
MOPUCTOCTH HAYMHACTCS TOJBKO IMOCIHE JABJICHUS, TIPEBHIIIAIOIIETO CTPYKTYPHYIO
IPOYHOCTH TpyHTa (puC.660). B 3T0i1 ke CBSA3M cleayeT OTMETUTh, YTO YaCTUIHOE
«BOCCTaHOBIICHUE» TIOPUCTOCTH TPYHTA TOCJE Pa3TPYy3KH, OTPAXKAIOIIEE YIPYTHe

P

Puc. 66. KoMmmpeccuoHHbIe KpUBBIE B KOOPJMHATAX «IaBICHHE — KOA(PGHUIIMEHT MOPUCTOCTHY; 1 —
KpHUBas yIUIOTHEHUs, 2 — KpUBas Pa3yIUIOTHEHUS; Pemp. — CTPYKTYpHasi IPOYHOCTh TPyHTa;  Aez —

YaCTUYHOE «BOCCTAHOBJIEHHE» KOA(PUIMEHTA MOPUCTOCTH TOCHE Pa3rpy3Kd; a) — HCIbITAHUE
oOpasia rpyHTa HapyIlIeHHON CTPYKTYpbI; 0) — TO e, HEHapYILIEHHO; B) — pacyeTHas cxema JUls
ydacTka A—b KOMIIpecCHOHHON KPUBOM.

KomnpeccnonHass KpuBas HMEET KPUBOJIMHEHMHBIA XapakTep, OJHAKO B
nuarna3zoHe HeOomboro udMenenus nasienuit (ot 0,1 mo 0,3 Mlla) ee mMoxHO
OpUHATH 3a mpsaMyto (oTpe3ok A-b Ha puc.66). TanreHc yria HakjgoHa 3TOU
npssMo (o)  XapakTepuzyeT  CKMMaeMOCTh  HM3ydyaeMoro TrpyHTa B
paccMaTpuBaeMOM JMana3oHe JaBieHud (oT P1 1o Pz) W Ha3bIBaercd
K03 puyuenmom cocumaemocmu, KOTOpbIii 0003HaAUYAaETCA «a» U, B COOTBETCTBUU
)

P 1 -P 2 -

YpaBHEHHE  NPSIMOJIMHEMHOTO  OTpE3Ka  KOMIIPECCUOHHOW  KPUBOH

3aMKChIBACTCS B BUE

C puc.66B, BBIUUCISETCS IO PopMyIie: a =

¢ =¢€, —ap;,

[Tocne muddepeHupoBaHus STOTO YpaBHEHUS TIOTy4aeM 3aBHCHMOCTb,
CIPaBEIJIUBYIO ISl JIIOOOW TOYKM KPUBOJWHEHHOW KOMIPECCUOHHOM KPHBOW:
de =-adp.

OTa 3aBHCUMOCTb BBIPAXACT 3AKOH YHIOMHEHUs 2PYHMA. OecKOHeuHO Majoe
U3MeHeHUue OMHOCUMENbHO20 00bemMa Nop 2SPYHMA HPAMO NPONOPYUOHALLHO
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OeCKOHeUHO MANOMY USMEHEHUIO OA6eHUsL.

OCHOBHBIMH XapaKTEPUCTUKAMH CXUMAEMOCTH TPYHTOB SIBIISIETCS MOJYJIb
obmeit  aedopmanmm, KOIPHUIIMEHT OOKOBOTO MJaBiCHUS U KOADPUITMEHT
MIOTIEPEYHOTO PACIITUPCHUSI.

Mooynw obwetl oepopmayuu SIBJISICTCSI kod(purmeHTOM
POTIOPIIMOHATILHOCTH MEXKTY HaNPsKCHUSIMU u OTHOCHTEIIbHBIMHU
nepopManusIMu, IPYU 3TOM OH YYUTBHIBACT U OCTATOYHBIC, H YIIPyTue aedopMariiu
rpyHTOB. [10 KOMIPECCHOHHBIM MCIBITAHUSAM OH BBIYHCIISCTCS TI0 CIICAYIOIICH
1+e,

dopmyne: E, = B, tae p — k03 OHUIUEHT, YIUTHIBAIONIMIA HEBO3MOKHOCTh

OOKOBOTO paclIUpeHus rpyHTa (I eckoB u cyneceit #=0,76; cyrimuakos — 0,63;
i — 0,42). Tlpu BbruncneHun Kod(PPHUIMEHTa CKUMAEMOCTH «a» 3a P
NPUHUMAIOT MO0 MPUPOJIHOE JIaBJIEHHWE Ha r1yOuHe otOopa obpasua, i P1=0,1
MllIa; 3a P, — naBiienue, AeMCTBYIOIIEE MO MTOAOMIBOM PyHIaMEHTA.

Kosppuyuenm 60x06020 Oasnenus MpenCcTaBIseT OTHOLIEHUE MPUPAIICHUS
TOPU30HTAJIBHOTO JIaBJICHUSI TPYHTA K MPUPAIICHUIO BEPTUKAIBHOTO JaBIICHUS,
o0o3Hayaercs & W M3MEHAETCS B CHEAYIOINX mpeaenax: aiasa neckoB ot 0,25 no
0,37, nst TIMHUACTBIX TPYHTOB B 3aBUCUMOCTH OT KoHcucteHuuu ot 0,11 1o 0,82.

Kosppuyuenm nonepeunozo pacuupenus epynma (korddunment Ilyaccona)
—  TpeAcCTaBisieT Cco0OMl  OTHOIIEHWE  OTHOCUTEIBHBIX  TOPU3OHTAIBHBIX
nedopmaiii odpaslia K OTHOCUTEIBHBIM BEPTUKAIBHBIM JedopmarusiM. OH
ob6o3HavaeTcss v U paBeH s neckoB 0,21-0,29; cyneceit u cyriauakoB 0,30-0,37;
riH — 0,40.

111.3.8. Onpenenenne npoYHOCTHBIX U J1eGPOPMAIHOHHBIX XaPAKTEPUCTUK
TPYHTOB METOJAOM TPEXOCHOI'0 CoKATHUS

KoMIiekcHble  UCCIEeIOBaHMS ~ MEXAaHWYECKHX  CBOMCTB  IPYHTOB
OCYULIECTBIISIIOTCS METOJIOM TPEXOCHOIro Cxkarus. McmbplTaHMe TpyHTa METOJIOM
TPEXOCHOTO CXaTUS NPOBOJAT JUISL ONPENENICHHS CIECAYIOUIUMX MPOYHOCTHBIX WU
ne(OpMaMOHHBIX XapaKTEPUCTUK: yIia BHYTPEHHEro TpeHus (¢), yIeIbHOro
cuerieaust (C), cONpOTHBIEHMS HeApeHupoBaHHOMY caBury (C,), MoOmyns
nedopmaruu (E), moxyns capura (G) u koaddunmenTa nomnepedHoi negopmarin
(V) ¥ MHOTUX JpYruX HapameTpoB ISl MECKOB, TNIMHUCTBIX, OPIraHO-MHHEPAIbHBIX
Y OPraHUYECKUX TPYHTOB.

VYKa3zaHHbIE XApPAKTEPUCTUKH ONPEAEISIIOT IO pPe3yJibTaTaM HCIbITAHUN
0o0pa3loB rpyHTa B KaMepax TpexocHoro cxkatusi. B Poccun npubopsl TpexocHOTo
COKaTHs PUHSTO HA3BIBATh CIMAOUIOMEMPAMU.

KoHcTpykiusi Kamepbl TPEXOCHOTO CKaThsi 00eCleyuBaeT BO3MOKHOCTh
OOKOBOro  pacmupeHuss oOpa3lia TpyHTa B YCIOBHUSIX  TPEXOCHOTO
OCECUMMETPHUYHOTO CTAaTUYECKOTO0 HArpyXeHWsi Mpu o1 > Op = O3, Tle O1 —
MaKCUMaJlbHOE TIJaBHOE HANpsLDKEHWE;, O» , O3 — MUHUMAJbHbBIE, OHH K€
MPOMEKYTOUYHBIE TJIABHBIE HATIPSDKEHMSL.

OOmmii BuA cTabWiIoOMeTpa, KOHCTPYKLHMsS padodeil KaMepbl M cXxema
Harpy>keHusi oopasiia rpyHTa MpuBeeHbI Ha puc.67.
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Puc. 67. Crabunomerp xouctpykuuu OOO «HIIIT «I'eoTex», a — KOHCTpyKIUs paboueit
KaMepbl ¥ CXeMa Harpy>KeHus oopasia rpyHra; 6 — o0muil Bux mpudopa

HcnbiTanus rpyHTOB METOJIOM TPEXOCHOTO CYKATHS TIPOBOJIAT IO CIICAYIONTUM
cxeMam:

- HEeKOHCOMUOUPOBAHHO-HEOPEHUPOBAHHOE UCNbIMAHUe — JUIS OTPEICTICHUS
CONPOTHBIICHUSI HEJAPECHUPOBAHHOMY CJBHIY BOJIOHACHIIICHHBIX TJIMHHUCTHIX,
OpraHO-MHUHEPAIbHBIX M OPraHUYECKUX TPYHTOB HPHUPOTHON IJIOTHOCTH;

- KOHCOIUOUPOBAHHO-HEOPEHUPOBAHHOe UCHbIMAaKue — JUIS ONPENCICHUS
XapaTKPUCTUK TPOYHOCTH TJIMHUCTBIX, OPraHO-MHHEPAIbHBIX W OPTaHUYCCKUX
TPYHTOB B HECTAOMJIU3UPOBAHHOM COCTOSTHHH;

- KOHCOIUOUPOBAHHO-OPEHUPOBAHHOE UCNbIMAHUe — JUIA  OIpPENeICHUs
XapaKTePUCTHK MPOYHOCTH U JACPOPMHUPYEMOCTH JTFOOBIX JHUCIIEPCHBIX TPYHTOB B
CTaOUITM3UPOBAHHOM COCTOSIHH.

JUJIS TPEXOCHBIX HCIIBITAHWHA WCIOIB3YIOT 00pasilbl TPyHTa HApPyIICHHOTO
CJIOXKCHHSI C TIPUPOJTHOW BIIAKHOCTHIO, WIIM 00pa3Ibl HAPYIIICHHOTO CIIOKCHUS C
3aJIaHHBIMH 3HAYCHUSIMU IJIOTHOCTH W BIAKHOCTU. VICTIBITAaHUS ISl OTIPEICIICHUS
XapaKTePUCTHUK MPOYHOCTH TIPOBOASIT HE MEHee dYeM JUII TpeX o0pasioB
UCCIICyeMOro TPyHTa MPH Pa3IMYHBIX 3HAYCHHUSIX BCECTOPOHHETO JABJICHUS Ha
obpaserr.
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I11. 3.9. Onpenenenue ko3ppunuenTa GpuabTpaNNU Ja00PATOPHBIMHI
MeTOJaMH.

Hns ompenenenuss KO3IPPUIUEHTOB  GUIBTPAIlMM W TPOHHUIIAEMOCTH
TOPHBIX TIOPOJT MPUMEHSIIOT KaK MOJeBbIe, TaKk U JaboparopHbie MeToabl. [Ipudem,
B J1a0OpaTOPHBIX YCIOBHSIX KOI(PPHUIMEHT (UIBTpAMH OMPECISIOT, TJIABHBIM
00pa3oM, TOJBKO JUIsl IUCHEPCHBIX (IIECUAHBIX U IJIMHUCTBIX) TPYHTOB.

Koadpouuuent ¢unbrpanum B 1a00paTOPHBIX YCIOBUSAX OINPEAEIAETCS C
NOMOUIBIO CHEIHANIBHBIX MPUOOPOB HAa 00pa3laXx €CTECTBEHHOTO M HApyIIEHHOTO
CJIO)KEHHS U KOCBEHHBIM ITYTEM I10 I'PaHYJIOMETPUYECKOMY COCTaBY U MOPUCTOCTHU
OpOJl WM II0 BPEMEHH, HEOOXOAMMOMY MJi YIUIOTHEHUS IOPOAbl 3aJaHHOM
Harpy3koil. B 3aBHCMMOCTM OT NpHUMEHSEMBIX I[PUOOPOB J1TAOOpPATOPHbBIE
OlpesieseHusl MOTyT ObITh pas3zieneHbl Ha JABe rpynnsl. llepByro rpymmy
IPECTaBISIIOT MPUOOPHI, KOTOPBIE MPH ONpEAeIEHUU KOdPPUIneHTa GpuibTpanuu
MO3BOJIAIOT YYUTHIBATh BIMSHUE HArpy3KH, - KOMIIPECCHOHHO-(PHUIBTPAIIMOHHBIC
npuodopsl (H.H. MacnoBa u gap.). Bropyto rpynmy cocTaBisitoT HpHOOPSI,
onpenenieHne koddduirenTa GUIbTpalu B KOTOPBIX MPOU3BOAUTCS O€3 ydeTa
BiusiHuA Harpy3ku (mpubopst I.H. Kamenckoro, I'. Tume u ap.).

Bce nabopatopHble MeTONbI oOmpeaesieHus KodpduuueHta Q(UIbTpaLuu
SBIIIIOTCS MEHEE TOUHBIMU 110 CPABHEHMIO C TIOJIEBBIMU, TaK KaK OHH OCHOBAaHbI Ha
UCCIIEJOBAaHUU OTJIEIbHBIX 00pa3lioB, B3ATHIX U3 TONIM Nopo. [Ipu monessix xe
MeToJax (OTKauykax, HarHETaHWsX) UCCIENYIOT HE OTAEIbHbIE 00pa3libl, a Leible
KOMIUIEKCBI OTJIOKEHUH, HAXOJAIINXCS B YCIOBUSX €CTECTBEHHOIO 3aJIETaHuUs.
HekoTopsie 1a00paTopHble METO/IbI B HACTOALLEE BPEMsI IOKA HENb351 3aMEHUTh HU
OJHUM U3 TIOJIEBBIX METOJOB, HamlpuMep, omnpeneneHue Koapguuuenrta
¢unbTpanu Ha MpUOOpPax, MO3BOJSIOUIMX YYUTHIBATh BIMSHUE HArpy3Kd, 4TO
NPEACTaBIAET OCOObIA HMHTEpEC MNPH OLEHKE CTPOUTENIbHBIX KadyeCTB MOPO/I.
HakoHnel, MHOTHE JTaOOpAaTOPHBIE METOJIBI HE TPEOYIOT CIIOAKHOT0 000pyAOBaHUS,
HETPYAOEMKH, OTJIIMYAIOTCA MPOCTOTOM M HU3KOM CTOMMOCTBIO. [loaTOmMy OHH
MO3BOJISIOT TPOU3BOANTH MACCOBBIE UCCIIETIOBAHMUS.

Haubonee TouHble pe3ynbTaThl JAIOT MPUOOPHI, MO3BOJIAIONINE ONPEAEIATh
Kod(phunreHT GUIbTpaluy MyTeM pacyera Mo rpaHyJIOMETPUUECKOMY COCTaBy U
HOPUCTOCTU MOPOJ. DTOT METOJ MPUMEHUM, TJIaBHBIM 00pa3oM, JUIsl MECUYaHbIX
nopo. JlJis MIMHUCTBIX MOPOJ OH PEKOMEHJOBaH ObITh HE MOXKET, TaK KaK HX
(GuUIbTPAlMOHHBIE CBOICTBA 3aBUCAT HE TOJBKO OT TIPaHyJIOMETPUUYECKOTO
COCTaBa, HO U OT UX CJIOKEHUS.

Omnucanue 0HOTO U3 JTA0OPATOPHBIX METOJIOB OIpeaAesieHus K03 UineHTa
bubTpaK MOPO MPUBOJAUTCS HUKE.

3apanue 19. Onpenenenue ko3ppuuuenta puiasbrpauun B npudope K®-00M
Llenab 1 pe3yabTaThl pabOThI
Llens paboTbl — 3HAKOMCTBO CTYACHTOB C JIAOOPATOPHBIM METOIOM
onpenenenuss kodpduimenta GUIbTpallMd JUCIEPCHBIX TPYHTOB Ha oOpasiax
HApYILIEHHOTO U HEHAPYIIEHHOTO CIIOKEHUS.
B kadecTBe OTYETHBIX MAaTEPUAIIOB CTYIEHTAMHU MPEJOCTABIISIOTCS:
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1. Cxema mpubopa K@d-00M. Omucanue cymHOCTH U 00JacTu
IPUMEHEHHUs 1a00paTOPHOTO METO/A.
2. JKypHan ucnipITanuii rpyHTOB.

KoncTpykius npubopa

[Tpubop (puc.68) mpemnazHayeH I omnpeacicHus KodhduimeHTa
GbuIbTpalMK MECYaHbIX TPYHTOB HAPYIIEHHOTO U HEHAPYIIEHHOTO CIOXEHUS MPH
MOCTOSIHHBIX TujpaBiuyeckux rpagueHtax ot 0,1 go 1. IIpubop cocrout wu3
GuUIbTpallMOHHONM TPYOKM H  CHEIMAJIBHOTO BUHTOBOIO TEJIECKOMHYECKOTO
MPUCTIOCOOJICHHUS, TTO3BOJISIONIETO HACKIINAT TPYHT U PETYJIMPOBATh HANIOP BOJBI,
u kopnyca 10 ¢ kpeimkod 9. @unbTpanoHHas TPyOKa COCTOUT M3 OCHOBHOTO
METaJUIMYECKOro UIMHAPA / (BHYTpeHHUM auameTpoM 56,5 u BeicoToit 100 MM) ¢
3a0CTPEHHBIM KpaeM, nojjoHa 1, KOTOpBIM HaAeBaeTcsl HAa HUXKHIOIO 4YacTh
IWINHAPA, W JaTYHHOW CeTKH 2, BCTaBIsIeMOW B ToanoH. Ha BepxHeil dacth
IMWINHApPA YCTaHABIWBaeTcsl MypTa 5 ¢ JIaTyHHOM CETKOH 6 W MepHBIM
CTEKJISTHHBIM OaJJIOHOM 4 (MapUOTTOBBIM COCYZOM), Ha OJHON CTOPOHE KOTOPOTO
HaHeceHa mKaia. TelecKkomuyeckoe MPUCIOCOOIEHUEe COCTOUT U3 MojaAcTaBku 11,
BUHTA 8 W Tu1aHKW 3. Ha mutaHke HaHECEHBI IeTICHUsT HAlTOpHOTO rpaaueHTa ot 0 110
1 ¢ uenoit genenus 0,02.

(W0
/A
2027
Y

AN\ ANIA AN/
INSIINININ
, %ﬁéﬁm&@ 1
S IO AN

Ty Bl RS

NN R
DT AT AT
AT AT ATATATL
ATATATAAY
FATATATARA

NVANCIA VAN 77
I (0 T T
o O (1

e T STSTTTSY 750
..... N e

Puc.68. Tlpudop K®-00M st onipenenenus koddurmenta GuiabTpaiuu MecKoB.
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HOD?II[OK BBIITOJIHCHU A Da6OTBI

1. N3 xopmyca mnpubopa W3BIEKAIOT (GUIBTPANMOHHYIO TPYOKY.
CHumMarot ¢ Hee My(QTy C JJaTYHHON CETKOM 6 M1 MEpHBIM OaJIJIOHOM.
2. Ilpm wucnelTaHuM TECYaHBIX TPYHTOB HAPYIICHHOTO CIOXKEHUS

pexoMeHyeTcst KOdpGUIUEHT (QUIbTPAllMU TPYHTOB OMPEACNATh IBAXKIBL MpHU
PBIXJIOM U TUIOTHOM CJIOKE€HHMH. B mepBOM ciydae TPyHT MPOCTO HACHINIAIOT B
METaJUIMYECKUN IWIMHIAP 1O HEOOXOJMMOM BBICOTHI, BO BTOPOM — HAIOJIHEHUE
OCYHIECTBJISIIOT cllosiMA 1-2 cM ¢ Jserkoi TpamOoBkoi. B 00oux ciyuasx
OTPEENSIOT TUIOTHOCTh CKejJeTa rpyHTa. [lpu ombITax ¢ TOHKO3EPHUCTHIMH
MeckaMu Ha JTHO TPYOKH 3achinaroT OydepHsiit cioit necka dpakuuu 0,5-0,25 MM
BBICOTOM 2-3 MM.

[Ipu omnpenenennn kodpdunreHTa QGUIbTpalUu TPYHTOB HEHAPYIICHHOTO
CIIO)KEHHMA C IIWIMHApPAa / CHUMAIT TOIIOH C JIAaTYHHOM ceTkod 6 u B
BEPTHKAIBHOM TIOJIOKEHUH 33aBIUBAIOT LIUJIUHAP HETIOCPEICTBEHHO B TPYHT.

3. [locne 3amonHEHUs UUIMHApPA TPYHTOM B KOPITYC HAJIMBAIOT BOAY U
BpallleHHeM BHUHTa 8 MOAHMMAIOT TojacTaBKy 11 no coBmemenusi ormetku 1
HAMIOPHOTO IPaJueHTa Ha TUTAHKE C BEPXHUM KpaeM KPBIIIKU 9.

4. Ha mnoncraBky 11 ycraHaBnuBaOT GUIBTPALMOHHYIO TPYOKY C
UCIBITYEMbIM TIPYHTOM. BpameHnuem BuHTa 8, MEUICHHO MOTPYXKAIOT
(GWIbTpallMOHHYIO TPyOKy ¢ TpyHTOM B Boay jgo otrmerku i1=0,8. B Takom
MOJIO’KEHUU MPUOOP OCTABIISIIOT 0 MOSIBICHUS B BEPXHEM TOpLIE€ LIUIMHApA BJary,
0 YeM CYJST 110 U3MEHUBIIEMYCS IIBETY I'PYHTA.

5. IloMmemaroT Ha TPyHT JATYHHYIO CETKy 0, HaJeBalOT Ha LMIMHJIP
MydTy S5 U BpallleHHEeM BHUHTa 8 OMyCKaloT (UIbTPAIMOHHYIO TPYOKYy B KpaiiHee
HUDKHEE MOJIOKEHHUE.

6. 3anoNHsAIOT MEpHBIM OaJlJIOH BOAOW, MPEIBAPUTEIBLHO H3MEPHUB €€

TEMIEPATYpy, 3KUMAIOT €ro OTBEpCTHE OONBIIUM TMajblleM U, OBICTPO
OMPOKHHYB, BCTABIISIIOT B My(PTY (PUIBTPALIMOHHON TPYOKH TaK, YTOOBI TOPJIBIIIKO
OaJIJIOHA COMPUKACATIOCh C JATYHHOU CETKOM.
B Takom Buae MepHBIH OasioH aBTOMATHYECKU TOJACPKUBACT HAJ TPYHTOM
IIOCTOSTHHBIA ypOBEHb BOAbBI 1-2 MM. Kak TOJIBKO 3TOT ypOBEHb BCIENCTBUE
IpocauMBaHMsl BOJABI 4Yepe3 I'PYHT MOHU3HUTCS, B MEPHBIA OauIOH MPOpBIBAETCA
y3bIPEK BO3JlyXa, U COOTBETCTBYIOIIEE KOJWYECTBO BOJBI BBITEKAET U3 HETO.
OTUM JIOCTUTAeTCsl MOCTOSHCTBO HANOpHOro TpaaueHTta. [IpopelB B MepHBIit
0aJUIOH KPYIHBIX My3bIPbKOB BO3/1yXa CBUJIETEIBCTBYET O TOM, UTO TOPJIIBILIKO €T0
OTCTOMT HA 3HAYUTEILHOM PACCTOSIHMM OT MOBEPXHOCTU IpyHTa. B 3TOM ciyuae
HEOOXOMMO OauIoH ONyCTUTh HAa 1-2 MM M JOOUTBCS TOTO, YTOOBI B HErO
pPaBHOMEPHO MOJIHUMAINCh MEJIKHE MMy3bIPhKU BO3IyXa.

7. YcraHaBMMBaOT IUIAaHKY Ha TpagueHT 1=0,6 u g01uMBalOT BOIy B
kopnyc 10 1o BepxHero kpas.
8. OTMeuarT MO IIKajde ypOBEHb BOJABI B MEPHOM OaJIOHE; MYCKalOT

CEKYHJIOMEp U IO UCTeUeHUH onpenesieHHoro BpeMenu 7' (50-100 ¢ qyis KpyrnHoO- U
CPEIHE3EPHUCTHIX TMeCcKOB, 250-600 ¢ 11 TIMHUCTHIX MECKOB) 3aMe4aroT BTOPOU
YpPOBEHb BOJIBI B MEPHOM OaJJIOHE, YTO JAeT BO3MOXHOCTBH OIPEIEIUTh 00BEM
BozbI Q, MpoduIbTpOBaBIIeiicS Yepe3 TPYHT 3a Bpemst 7. st momydenus cpennei
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BEJIMYMHBI KO3 (duimeHTa (QUIbTpaluu MOBTOPAIOT 3aMepbl 00beMa BOIBI IpU
pa3IMYHBIX MOJIOKEHUSIX €€ YPOBHS B MEPHOM OaJlJIOHE 3a Bpems 7.

9. OnyctuB UIMAWHAP C TPYHTOM B KpailHee HIDKHEE IOJIOKEHUE,
CHUMAIOT MEPHBII OaJIJIOH, 3aIllOJIHAIOT €0 BOJAOK M BHOBb BCTABIISIOT B MY(TY.

10. VYcraHaBiuBaloT IUIAaHKY Ha TuapaBinudeckuii rpamuent i=0,8. [anee
INOCTYNalOT CcoracHo NyHKTYy 8. Tak mpou3BOIAT oOmpeiesieHue JIr00ro
rpaJueHTa.

11. Ilo naHHBIM OIBITa PAcCUUTHIBAIOT KOIPPHUIMEHT (PUIBTPALMU I10
bopmyie:

Q864

105 T m/cym,
rae Kjo— xosdpdpunuent punsrpanuu mpu t=10°C;
Q — 00BeM BOJIBI, MIT,
F — mwIomma/ s monepevyHoro ce4eHust UIMHApa, CM;
T — Bpewms, c;
| — HaMTOPHBIN TPAJIUCHT;
I — remnepaTypHas nonpaska (0,7+0,03 t°);
t — Temneparypa QUIbTPYyOUIEHCS BOBL
864 — nepeBoiHON KOA(PHUIIMEHT U3 CM/C B M/CYT.
Bce nanHble, MOMy4YeHHBIE B MpOIECCEe onpeaeiaeHus Koappuuuenrta Gpuibrpanumu,
3aMMCBIBAIOT B )KypHa (Tabnuma 60).
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Kypnaa nadboparopnoro onpenenanus K¢ neckoB Ha npuoope K®-00M Tabmmma 60
I - N BT ZES = 25 | &3 TE | “&8| & § |98%° go |2 A
1 2 3 4 5 6 7 8 9 10 11 12 13
1 ckB Nel 4,0 IIECOK MEIKUI 25,09 i% 0{6 %8(6) B(S) §;g
: cxe No2 6.0 Hblizggzblﬁ 25,09 18 0{8 15(330 3(6)8 3} g ’%
3 CKB Ne3 2,5 MECOK KPYIHBIN 25,09 %g OT 6 ég 28 125%?6
4 cxB Nod 27 rDaI:I:JfI/(I)(I:(TI)H?I 25,09 ig 0%8 3(9) ZS 111%?7
s oms | too | e | sy |0 B A
I el T et SR EREE
7 ek N7 | 115 | TOCOKCPEAMER | o509 L3 05 i3 5 T
8 |ckNeg | 67 | MOCONCPEAMEH | o509 14 05 00 n oy
9 |9 | 9 | MEONIPINEN | 2509 io 36 160 T 0
0 | o | 10| v | 29 [ 08 | S0 | 60 | iss
11 J\g(lBl 3.9 IIECOK MEIKHUI 25,09 g 0} 6 (1)8 Bg 3(5)421
12 J\i_f(lBZ 2,5 IIECOK MEJIKHUH 25,09 g 0}8 28 igg g;?
13 ;;B:; 15,4 MMECOK MEJIKUI 25,09 % 2 0% 6 106?0 128 Zgg
4] e L% | Mo | 29 s 0 1 80 1 100 | 204
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OJ1e1 60

1 2 3 4 _ 5 6 8 9 10 11 12 13
s || e oo | meeoxerome 200 |8 e S
0 | e | | e |2 08 | 100 |60 | 142
SAR PR L I e ol 08 | S0 | s isi
5 e | 22| Moo |20 06 |00 | 60| 134
19 ;;Bg 7,5 IIECOK MCJIKUI 25,09 g 0{8 ég 128 1 6607,;19
20 J\(;9K2BO 8,0 MIECOK MEJIKUU 25,09 g 0% 5 116?0 gg 1363%’18
21 ckB Ne3 8,2 MECOK IpaBenucThiil | 25,09 ij 0%8 151’?0 28 zzé
22 cKkB Ne5 3,3 [IECOK KPYIHBIN 25,09 %g OT 5 %8 28 gg;
23 ckB Ne7 6,7 MECOK KPYIHBIN 25,09 12 018 %8 gg ggg
24 CKB Neg 9,0 MECOK MEIKHUI 25,09 1; O{ 6 (5)8 128 13356”31
25 | g | os || st a500 | e
% e |50 | e | 590 06 100 |60 | o5
AF ARl e R
| o | es | e |50 |12 e e
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0 | oo |9 | Mo 15910 08 T 100 | 0113
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111.3.10. OnpenejieHne XMMHYECKOr0 COCTABA H ATPECCUBHOCTH
MOA3eMHBIX BO/.

[TogzeMHbIe BOJBI MMEIOT BeCbMa Pa3HOOOpa3HbIH XMMHYECKUN COCTaB.
['maBHBIM  (hakKTOPOM, ONPEAEISAIONIMM COCTaB BOJ, SBJSIETCS JIMTOJIOTO-
danuanpHBIi COCTaB BOJOBMEUIAIONIUX TPYHTOB. XHUMHYECKHH COCTaB BO/IbI
OTIPEIEISIETCSl COACPKAHUEM TJIABHBIX JJIEMEHTOB B BHJE CJIECIYIOLUIUX HOHOB:
KaJblIUsl, MAarHus, HaTpHs, Kalus, XJopa, cyiab(}aroB, THAPOKApOOHATOB U
kapOoHaTtoB. K OCHOBHBIM TMOKa3aTeNisiM XHWMHUYECKHUX CBONCTB BOJIbI MOKHO
OTHECTM MHHEpAIU3aAllMI0, BOJOPOAHBIN mokazaTens (pH), oxuciutenbHO-
BOCCTaHOBUTENbHBIN MoTeHITHAN (Eh), )kECTKOCTh M arpecCUBHOCTS.

[To obmemMy comepkaHUIO PACTBOPEHHBIX COJICH BOJBI MOIPA3IACISIOTCS HA
npecuvie (mo 1 1/m), coronosamwvie (ot 1 mo 10 1/m), conémnvie (10-50 t/m) n
pacconvr  (6onee 50 r1/m). KonmuecTBO M COCTaB CoOJIEM yCTaHABIMBAETCS
XUMUYECKUM aHan3oM. [loydeHHbIe pe3ybTaThl BHIpAXKAIOTCS B BUIE KATHOHOB
Y QHUOHOB (MI/J1 WJIA MT*3KB/T).

Bonopoanbiii mokasarteib (pH) necsaTuyHbIN JOrapudM KOHIICHTPAIIUH
nonoB H® B Bome, B3sTHII ¢ oTpumareibHbiM 3HakoM: pH=-Ig[H']. Dror
MOKa3aTellb XapaKTepHU3yeT KUCIOTHO-IIEIOUYHbIe CBOMCTBA BOAbl. Ilo BenmnuuHe
pH nipupoHbie BOJIBI KIACCUPUIIUPYIOTCS CIIEIYIONIUM 00pa30M:

HaunmeHoBaHHe BOJbI pH
Ouenb Kucnas <5
Kucnas 5-7
Heunrtpanbnas 7

[[lenounas 7-9
Bricokomiemounas >0

[Tonzemubie BoAbl 00bIYHO MMEOT pH oT 6 10 8, a B 30HaX OKHUCIIEHUS
PYJIHBIX MECTOPOKIEHUI BCTPEUAOTCS NOA3eMHBIE BOJIbI ¢ pH < 5.

OKHMCIUTEILHO-BOCCTAHOBUTEIbHBII moTeHuuan (Eh) xapakrepusyer
WHTEHCUBHOCTh OKHUCJISIOLIETO WM BOCCTAHABIMBAIOIIETO JIEUCTBUS DJIEMEHTOB C
NEPEMEHHON  BaJIEHTHOCTBIO, HAXOASIIMXCA B  BOJAE. OTOT MOKa3aTelb
npeacTaBiser co0OM pa3HOCTh TMOTEHLMAIOB, KOTOpash BO3HUKAET MEXKIY
ANEKTPOJOM M3 OJaropoJHOro Meramia (IJIaTUHA, 30JI0TO), MOrPYXKEHHOTO B
UCIIBITYEMBIN PacTBOp, U HOPMAJIbHBIM BOAOPOIHBIM 3JIEKTPOA0M. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIN MTOTEHIIMAN BbIpaxkaeTcs B MB. [Ipu comepkanum kucinoponaa
B Bojie 6osee 7 mr/n Eh coctaBnser ot +350 go +700 mB. Hanmuue cepoBoioposia
Y OpPraHMYeCKHX BEIIECTB B BOJIE€ CO3/1aET BOCCTAHOBUTEIbHYIO 00CTaHOBKY, U Eh
CTaHOBUTHCS paBHBIM -100 MB, -300 MB u Huxe.

[IpucyrcTBHE coneld mpuUAa€r BOJE TAaKUE CBOMCTBA, KaK XECTKOCTh U
arpecCUBHOCTb.

KécTkocTh 00yCIOBIMBAETCS 3HAYUTEIHHBIM KOJTMYECTBOM PACTBOPEHHBIX
B BOJIE COJIeH Kalblus U MarHus. Takas Bojma Ja€T OOJBIIYI0 HAKUIT B MAPOBBIX
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KOTJIax, IJI0X0 MbUIUTCA U T.J. B Hacrosiee Bpemsi B Poccun KECTKOCTh IPUHATO
BBIPAXKATh KOJIMYECTBOM MUJIJTUTPAMM-3KBUBAJIEHTOB KaJIbLIMSI U MarHus, 1 Mr-aks
JKECTKOCTH COOTBETCTBYET COJAEpXKaHUIO B | J1 Boabl Kanblus wikd 12,6 moH
MarHus. B apyrux crpaHax xKECTKOCTh M3MEpsIOT B rpaaycax (1 mr-ske = 2,8°).
[To kECTKOCTH BOMY pa3leiaioT Ha msaekyio (MeHee 3 Mr-3kB uiu 8,4°), cpeonell
aorcecmrxocmu (3-6 Mr-skB Wi 8,4-16,8°), orcécmiyro (6-9 mMr-skB wim 16,8-25,2°) u
ouens scécmiyro (6onee 9 Mr-skB unu 25,2°).

Hawmnyumum kauecTBoM o0sagaeT Bojia ¢ KECTKOCThIO HE OoJiee 7 MIr-3KB.
XKéctkocth ObIBaeT @6pemenHou U nocmoanHou. BpemeHHas KECTKOCTD
oOyCiIOBJIeHa TIPUCYTCTBUEM OWKApOOHATOB W MOXET OBITh yCTpaHEHa
kunsiueHueM. [loctossHHast AKECTKOCTh, 3aBUCSIIAS OT CEPHOKUCIIBIX U XJIOPUCTHIX
coJiel, KuMsueHHWeM He ycrpansercs. CymMma BpPEMEHHOM M IOCTOSHHOM
AKECTKOCTHU HA3BIBACTCA 00Well HCECMKOCMDBIO.

ATpecCUBHOCTb TOJ3EMHBIX BOJI BBIpAKAECTCI B Pa3pyUIUTEIHLHOM
BO3JICIICTBUM PAcCTBOPEHHBIX B BOJE COJIed Ha mopTiaaHAaueMmeHT. [lostomy mnpu
CTPOUTEIHCTBE (DYHAAMEHTOB M PA3JIMYHBIX MOA3EMHBIX COOPYKEHUN HEOOXOUMO
YMETh OLICHMBATh CTEIEHb arpeCCUBHOCTU MOA3EMHBIX BOJ U ONPENEIATh MEPHI
O0opsOBI €  HeEW. B cymectByronmx HOpMax, OILICHUBAIOUIUX CTENEHb
arpecCMBHOCTH BOJ IO OTHONICHUIO K OETOHY, KPOME XMMUYECKOT'O COCTaBa BOJIbI,
YUUTBIBACTCS KOAPDUIIUEHT HUITBTPAIIIH TTOPO/I.

[lo oTHOWIEHUIO K OETOHY Pa3IMYalOTCs CIEAYIOLIME BUAbl arpeCCUBHOCTH
MOJI3EMHBIX BOJ: a) OOLIEKUCIOTHAs OLEHUBaeTcs BennunHoil pH; 0) cynbdaTHas
onpezensercs mno copepkanuro uona SO4* (mpu comepkannu SO4> B KOIHMYECTBE
oonee 200 wmr/m BOJa CTAaHOBHUTHCS arpecCHBHOM); B) MarHe3WalibHas
YCTAHABIMBAETCS II0 COAEPKAHMIO MOHAa Mg?'; r) kapboHaTHas CBs3aHa C
BO3J/ICMCTBUEM Ha OETOH arpeCCUBHOM YIIEKUCIOTHI (IpuiL. 15).

KadectBo BOABI HM3y4alOT B XUMHUYECKUX JlabopaTopusix MO mpodawm,
O0TOMpaeMbIM BO BpeMs MOJIEBBIX WHKEHEPHO-TE0JIOTUYECKHUX u
THIPOTEOIOTHYECKUX M3bICKaHUN. OCHOBHOM (DOPMOM BBIpaXKEHHS PE3yJIbTaTOB
XUMHUYECKOTO aHau3a SIBJISIETCS MacCoBasi MOHHAs (popMa pacTBOPEHHBIX BEIIECTB
B IpaMMax WM MWUIUrpamMmax Ha 1 7 Bojbl. JIJist BBISIBICHUS KOJTHMYECTBEHHBIX
COOTHOIICHHA MEXIy HOHAMHU M CHUCTEeMaTH3allud XHWMHUYECKHX AaHaJIU30B
pE3yNbTaThl IEPEBOJAT U3 MACCOBOM (hOPMBI (MT/J1) B 9KBUBAJIEHTHYIO MOJISIPHYIO
(Monib/;T), a 3areM B OTHOCUTEIbHYIO MOJEKysipHyto (%-moinb). [lpumep
oopMIICHUSI PE3YyIbTATOB XMMHYECKOTO aHaJIM3a IMOJ3EMHBIX BOJ MPUBEAEH B
npuioxenue 15. J{isg Toro, 4To0Obl IepeBECTH MI/J B MOJIb/JI BOJbI, HEOOXOIUMO
KOJIMYECTBO MUJUIMTPAMMOB Ka)XJOT0 HOHA pa3leluTh Ha MOJSIPHYIO Maccy
HKBUBAJIEHTA (YaCTHOE OT JEJICHUs MOJSPHOW Macchl MOHA Ha €ro BaJEHTHOCTb).
Jns kaxaoro aHajqv3a SKBUBAJICHTHAsT CyMMa aHUOHOB JIOJDKHA OBITh paBHOMU
CyMME KaTHOHOB (IO PacCXOXKJIECHUIO ATUX CYMM CYAST O MOTPEIIHOCTH aHAJIN3a).
Jlnst Beruncnenuss %-Moseil IpUHUMAOT CyMMY MOJIb/J aHMOHOB (KaTHOHOB) 3a
100% ¥ BBIYKCIAIOT MPOUEHTHYIO JOJI0 SKBUBAJIICHTA KAXKJIOrO0 M3 AHUOHOB
(KaTHOHOB) B MOJSIX MO OTHOIIEHUIO K 3TOM cymme. g cucremaTuzanuu
XUMUYECKUX aHAJM30B BOJABI MPEJI0KEHO OOJIBIIOE KOJUYECTBO KIIaCCU(PUKAIINN,
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OJTHAKO, OOIIENPUHATON enuWHOM KiaccuuKaluu TOKa He cylecTByeT. B
KayecTBE MpHUMepa PAacCCMOTPUM YACTO TpUMeHseMyro kiaccupukammio O.A.
AJekcuHa, IO KOTOPOW MPUPOAHBIE BOABI IEIATCS MO MPeodIaaHui0 aHUOHOB Ha
TPU KJacca: euopoxapbonamuvle (U Kapbonammwie), cyibgammuvie N X10PUOHbLE
Boabl (puc. 69). Kaxaplii Kiacc Toapa3AeiseTcs Ha TpU TPYMIBl 110
npeobaanannio ogHoro u3 katnonos — Ca*t, Mg?* umu Na'. Jlanee Boawl gensarcs
Ha THITBI TI0 COOTHOIIIEHUIO MEXKTy HOHAMH, COACPKAHNE KOTOPHIX BBIPAXKEHO B Y%o-
MoJIsiX. Beero BelaenseTcs 4YeThipe THIIA BOI:

I Tunn (HCO;™ > Ca**+Mg*") MaoMuHEpaan30BaHHbIE;

11 tunr (HCO5™ < Ca?>+Mg**< HCO;+SO4*) yMepeHHOM MUHEPaIN3aluHy;

I tunn (HCO;+S04* < Ca*"+Mg?" nm — ananoruuno — CI- > Na™)
OOBIYHO BBICOKOMUHEPATH30BaHHbIC;

IV tun (HCO;3=0) kucnsie, UMEIOIIKECs TOIBKO B CyJIb(paTHOM U
XJIOPUIHOM KJlaccax B rpymmax Ca u Mg, Tie HeT mepBoro THIIA.

HDMDO,EI,HI:\E’ BOOE

Knaclcu
MAPOKoPEOHOTHe (L) CeaseaTHee (S XnopKaHsle (CLD
NI [al
Ca Mg No. Ca Mg No. Ca Mg Na
Ty
111 M I11 M ITT) 1| 11T H 111

] [ [

Puc.69. Knaccudukanusi npupoIHbIX BOJ IO XUMUYECKOMY COCTaBY (110
O.A. Anekcuny, 1970)

ITo xnaccudukanuu O.A. AnekcuHa mpeodIIalaloMMU CYUTAIOTCST HOHBI C
HanOOJIbIIEH KOHILIEHTpAlME; 3a BTOPOU Mpeo0Iiaaloluii MHOH MPUHUMAETCS TOT,
coAep>KaHUE KOTOPOTO yCTyInaeT neppomy B npeaenax a0 10 %-momb.
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Taoaumna 61

AI'PECCUBHOCTD CPEJIbI K BETOHY HA NOPTJIAHAIEMEHTE I1O
CHulI 2.03.11-85

YcnoBus OKCILTyaTallu COOPYKCHUA

[Toxazaren besnanopHbie COOpyKeHHS
Crenenn
1 arpecCUBHOIO CHIIBIO- 1 Cnaboduiib
arpeccuBH . cpenHeuIbTp R
BO3JICHCTBUS 10-1IIHE HamopHsie
OCTH YIO-IIIHE
Cpensl TPYHTHI, COOPYKCHHS
CpeIbI TPYHTBI, Kp<0.1 m/cyt
K$>0,1 m/cyT ’
1 2 3 4 5
[e] He (¢]
HearpeccuBnas > 1,4 (4°) >2(5,6°)
buxapbona HOPMUEDYETEA
THas CnaboarpeccuB | <1,4 (4°)+0,7 He <2(5,6°)+1,07
, Has (29) HOPMUPYETCS (39
HICTOAHOCT A €HearpeccuB He
b, MT-9KB/JI p p <0,7 (2°) <1,07 (3°)
(rpax) Has HOPMHUPYETCS
CuiibHOArpeccu He He He
BHasI HOPMUPYETCS | HOPMHUPYETCS | HOPMHUPYETCS
HearpeccuBHas > 6,5 > 5 > 6,5
Bonopo | CA00arpeccs 6,5-6 5-4 6,5-6
¥ Hast
et Cpennearpeccun
nokasarenp | P P 5,9-5 3,9-3 5,9-5,5
Hast
pH CunbHoOarpeccu
p <5 <3 <35,5
BHAs
<
2+ + 2+ +
. HearpeccuBnas <a[Ca”"]+b a[Ca>+b+40 <a[Ca~"]+b
O’HEII; KA T CriaGoarpecens | a[Ca ]+b=a[C > a[Ca®"]+b+a[C
. Has a*"]+b+40 a[Ca?"]+b+40 a*"]+b+40
CBOOOIHOM
EKHCIIO Cpennearpeccus > He >
Y Has a[Ca?']+b+40 | mopmmpyerca | a[Ca?']+b+40
TBI, MT'/J
CunibHOArpeccu He He He
BHAas HOPMUPYETCS | HOPMHUPYETCS | HOPMHUPYETCS
COH;EMH Hearpecensras | < 1000 <2000 <1000
martesian | CnaGoarpecchs | g1 1500 2001-2500 1001-1500
BHBIX Has
cotel, | Cpenearpecchie | 1501 5000 | 25013000 | 1501-2000
MI/11, B Has
IEpECUYETE C
mawon | -~ oibHoarpecen > 2000 > 3000 > 2000
Mg?" BHAasI
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[Iponomkenne Tabdim. 61

Conepxan | HearpeccuBHas <50 <80 <30
ne eIKiX Cnaboarpeccus 51-60 81-90 31-50
IIeJI0YeH, Hasl
vm B | Cpeancarpeccs | ¢ g 91-100 51-60
nepecuére Hasl
Ha MOHBI | CuiibHOArpeccu
Na* + K+ AHAS > 80 > 100 > 60
Conepxxan | Hearpeccusnas <300 <300 <250
ne Craboarpecens | 55 409 300-500 250-400
cynb}aToB, Hasl
MrlL B | Cpeancarpeces | y,) 50 501-600 401-500
nepecyére Hasi
Ha Ho?_m CunbHOarpeccu = 500 ~ 600 > 500
SO, BHas
Conepxan | HearpeccuBHnas <10 <10
ue Cnaboarpeccus 10-15 10-15
XJIOPHUJIOB, Hasi
cynb(daToB, | CpenHearpeccus 16-20 16-20
HUTPATOB U Hasi
Ip. conei o
U €JIKUX
N CHeIUATbHBIM
IeTI0YeH,
yKa3aHUsIM
/1, npu C
S WIBHOATPECCH =90 =90
BHAs
UCTIAPSION]
UX-Csl
TIOBEPXHOC
Teu

Ilpumeuanus: 1. 3HaueHUs NPUBEACHBI [l OETOHA HOPMAJTBLHOM TIIOTHOCTH.
2. 3Hauenust KOA(HPUIMEHTOB a U b 1715 onpeiesieHus CoiepKaHusi CBOOOTHOM
YTJIEKUCIIOTHI ITAHBI HUXKE:

Bukap6onarnas | CymmapHoe copepxkanne nonos Cl”u SO4*
IEIOYHOCTh 0-200 201-400 |401-600 | 601-800 | 801- Oonee
1000 1000

rpaag | Mr- a b |a b |a b |a b |a b |a b
DKB/JI

3 1 0 15 |- - - - - - - - - -

4 1,4 0,01 16 0,01 |17 |O |17 |0 17 17 10 17

5 1,8 0,04117 0,04 18 |O |17 [0,02|18 |0,02|18 |0,02]|18

6 2,1 0,07119 [0,06 19 |0,1 |18 | 0,04 |18 |0,04 |18 |0,04]|18
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7 2,5 0,1 |21 [0,08/20 /0,119 [0,06 |18 |0,05]18 [0,05]18
8 2,9 0,13123 10,1121 /0,1 |19 ]0,08 |18 0,07 |18 [0,07]18
9 3,2 0,16 25 ]0,14/22 /0,1 |20 |0,1 |19 0,08 |18 |0,08]18
10 3,6 0,2 127 10,1723 |0, |21 |0,12|19 |0,1 |18 |0,1 |18
11 4 0,24129 0,2 |24 /0,2 |22 |0,15/20 |0,12]19 |0,12|19
12 4,3 0,28 132 [0,24 /26 |0,2 {23 |0,17|21 |0,14]20 |0,14 |20
13 4,7 0,32134 10,2827 /0,224 |0,2 |22 |0,17]21 [0,17]21
14 5 0,36 136 [0,32/29 /0,3 26 {0,23 /23 |/0,19]22 10,1922
15 5,4 0,4 |38 10,36/30 /0,3 |27 [0,26|24 /0,22 |23 0,22 |23
16 5,7 0,44 141 |04 |32 /10,328 [0,29|25 |0,25]24 |0,25|24
17 6,1 0,48 /43 10,4434 |04 |30 [0,33 26 |0,28 |25 |0,28 |25
18 6,4 0,54 46 104737 104 |32 |0,36 (28 |[0,31]27 |0,31]27
19 6,8 0,61148 [0,51/39 /0,4 |33 |04 |30 10,3429 [0,34 |28
20 7,1 0,67 |51 [0,55/41 /0,5 |35 (0,44 |31 /10,3830 |0,38|29
21 7,5 0,74153 [0,6 /43 /0,537 0,48 |33 10,45|31 [0,41 |31
22 7,8 0,81 55 ]0,65/45 /0,6 |38 [ 0,53 |34 10,49 |33 0,44 |32
23 8,2 0,88 158 0,7 |47 /0,6 |40 {0,58 |35 10,5334 [0,48 33
24 8,6 0,96 160 [ 0,76 149 10,7 |42 [ 0,63 |37 |0,57]36 |0,52 |35
25 9 1,04 163 0,81 |51 /0,7 44 [0,67|39 0,61 |38 |0,56|37
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OAO MocIITHCH3
JTabopaTopHs HCCIeIOBAHHA TPVHTOB H BOJ

PE3YVIBTATBI XHMHYECKOI'O AHATH3A BOIbI

TIpoGa Nz 104-16
O6zexT: O3A0 x=apran 37.x0p.12 (mxona)
Ne gripadorzm: 3 Uzer: Ge3z meeTa
Tayom=a oroopa mpode:, »: 3,40
Venosnz duasrpamm: Ke=01 3amax: Ge3 3amaxa
IIpospasmocTs: Ipo3paTHas
Codepaxcarue e uinpe
A=ROHBI Mr/a Mr-3xB/a % mr-axs Karnorm Mr/a Mr-3RE/a % Mr-3xe
HCO, 292,90 4,80 46.84 120,24 6,00 58,54
Cl 141.80 4.00 39.03 36.45 3,00 2926
SO, 67,24 1.40 13.66 0.50 0,02 0.17
NO; 3,00 0.05 047 1,50 0,08 0.81
26.45 1.15 1122
Cyxta moros, Mr/a | 690,08 AecTrocTs MI-3KE/J B HeM. rpai.
Cyxoit ocrares (mo cydMe oHeB), Mr/3 | 543.63 Ofmasz 9.00 25.20
Kapdomaraas 4.80 13.44
CO; czodoxm., Mr/a | 29,92 TocTosEsas 420 11,76
CO, arpeccHss.. MI/3
[erowHOCTS 00m., Mr-358/1 | 4 .80
Tyayc.om/z | 0,00 [ PH[ 7.0 |
Cmenens azpeccuerocmu no IOCT 31384-2008
W4 Wé W8 W10-Wi2
BrxapCoHEaTHAZ METOTIHOCTE zeT zeT HeT HeT
Boaopoassrit noxazaTeTs =eT =eT =zet Het
Arpecc. YTIEKHCIOTA
Marze:zaTsEsie con =ZeT et HeT HeT
AMMOEMIHES COTH =HeT HeT HeT =eT
Exxme ménomm HeT zeT HeT =eT
IoprrazimemesT HeT zet HeT =et
K S0, [l naxomopT-meMeET =HeT =eT =eT =HeT
CymedarocToimne =eT =eT HeT HeT
K &/6 xozcrpyxomay ope | mocTozzEoM HeT
CMITHEIHEY | mepmommTeckoM cmadaz
¥ MeTanTHTecKIM KOHCTPYRIEEM IPKE CE000IHOM
cpex=as

JOCTyIe KHCIOPOda

Azcpeccuerocms k o6or0¥xav xaderei no TOCT 9.602-2005

Cearen
Hurpar-uon EH3KaZ
JFlecTRocTs OOmas HH3KAZ
TyMye HH3KaZ
Boaopoassrt noxazateTs HH3KAR
Xaop-mom G5 Z BHCOEAS
Hom zeneza | A HH3EaS
Hawyouan: noxazamets HH3X:R BEICORAR

HCO3 47 C1 39[504 14]
Ca 59 Mg 29 [Na 11]

M07 pH7.0

Tlpzvemazme: 3013 XIOPHIEO-THIPOXIPOOHATHAT MArEHeS0-EATbIHSEAR, OPECHAR, HeCcTRAT (KECTROCTS
xapOoHaTHaz)

19.08.2013 Hcnonmmrens: Cemwaxosa H.I.
Hauamssmx madopaTopHi: Mapmynmema HIL
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3ananne 20 OnpenesieHne HANMEHOBAHUSA MOA3€MHOM BObI 10O
pe3yJabTaTaM XUMHYECKOT0 aHAJIN3a U OI[EHKA ee arPeCcCHBHOCTH K
CTPOMTEIbHBIM MaTepHajiaM.

Llenab 1 pe3yabTaThl pabOThI

Llens paboOThl — OCBOCHHE HABBIKOB XMMHUYECKOTO aHAJIM3a MOJ3EMHBIX BOJ
10 pe3yJbTaTaM JIa0OPATOPHBIX ONMPEACICHUN UX XUMUYECKOTO COCTABA.

B kauectBe OTYETHOTO Marepuana JJODKHBI OBITH TPEACTaBICHBL: 1.
MOJIHOCTBIO 3aIIOJIHEHHAsT TaOMMIa XUMUYECKOIO aHaju3a BOJBI; 2. TOJHOE
Ha3BaHue BojbI o ¢popmye Kypnosa ([Ipumep 3anonHenns BeqOMOCTH CM Ta0IL.).

OCHOBHBIE MMOJ0KEHUS METOAA

XVWMUYECKUH COCTaB BOJBI OYEHb YACTO H300pakaroT B BUAEC (POPMYIIHI,
npeioxkenHon M.I'. Kypnoseim. Ona mnpencraBisier coOoi mceBnoapoOb, B
YHUCIUTENIE KOTOPOil B yObIBaroleM MOpsAAKe (B MOJ. JOJIAX, %) PacIlOJIOKEHbI
aHUOHBI, & B 3HAMEHATEJIE — B TAKOM JK€ NOpsiiKe KaThuoHbl. OHBI, copepkaHue
KoTOpbIX He mpeBbimaer 10 mon. mgoneit (%), B popmyny He BkimodaroT. CieBa
nepeq ApoObl0 YKa3bIBalOT (B MI/JI) KOJMYECTBO ra30B U aKTUBHBIX 3JIEMEHTOB U
MUHEpATU3aluo Boibl M (B I/ ¢ TOUHOCTBIO O MEPBOrO JAECATUYHOIO 3HAKA).
Cnpapa mocie apo6u 3amucekiBaoT Temreparypy Boabl (°C), e€ peakmuio pH,
1e0UT CKBaXMHBI MIIM PACXOJ] HCTOUYHMKA (M/CyT).

B Hacrosimiee Bpemss B dopmyny M.I. KypnoBa BHeceHBI HEKOTOpHIE
U3MEHEHUS, KOTOPbIE NAI0T BO3MOXKHOCTh Oosiee YETKO MPEACTaBUTH YCIOBHS
(bopMHpPOBaHUS XUMUYECKOTO COCTABa: B HEE BKIIOYAIOT BCE AHHOHBI M KATHOHBI,
COJIEp’)KaHME KOTOpBIX MpeBbImaeT 25 woi. pgoner (%), MOXKHO CUHMTaTh
BTOPOCTENIEHHBIMU W OTHENATh KX CKOOKamMu OT TyaBHbIX. C  ydérom
BbIIIEYKa3aHHbIX U3MeHeHul (hopmyrna KypiioBa umeer ciaenyromui BUL:

C15850,35[HCO57]
Na81[Cal0Mg9]

H,50,0,05110,01M3,8 T°C11pH7,94110.

B HamMmeHoBaHHME cocTaBa BOJBl BKJIIOYAIOT AHUOHBI M  KATHOHBI,
COJepKaHUuE KOTOpBIX cocTaBisieT 25 %-monb u Oonee. Pexomennmyercs B
dbopMyiy MEepBHIMU CTaBUTh AHUOHBI M KATHOHBI, HAXOMAIIHAECS B OOJBIIOM
KonuuecTBe. Bona, coctaB kotopoii n300pakéH Beiiie B Buae ¢hopmyisl Kyprona,
Ha3bIBAECTCSI CEPOBOJAOPOJHOM, HOAUCTOM, Cynb(haTHO-XJIOPUIHON HATPUEBOM,
COJIOHOBATOM, ®KECTKOM (3KECTKOCTh KapOOHATHAsI ), IETOYHOM.

HODH}IOK BBIITOJIHCHUA Da6OTBI

l. O3HaKOMHUTBCS C  BEAOMOCTBIO  JIADOPATOPHBIX  PE3YJIbTATOB
XUMHUYECKOTO aHaIN3a MOI3€MHOM BOJIBI.
2.  Ha ocHOBaHMM [aHHBIX XMMHYECKOT'O aHajiM3a BOJIbI OINpPEACIUTh

CTCIICHb arpCCCHUBHOCTH BOJbI K 6CTOHy paanquﬁ INIOTHOCTH Ha pPa3In4HOM
OCMCHTC, U ’KeJ1e300€ TOHHBIM KOHCTPYKOUAM IIpAU  CMAUUMBAHUM WU K
MCTAJUIMYCCKUM KOHCTPYKIOUAM IIpU CB060I[HOM AOCTYIIC KHCJIOpOJda COIJIaCHO
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tpeboBanmsim CHull 2.03.11-85 (tabmmma 61), TOCT 31385-2008 u mpuBenéHHBIX
TaOIUI] ¥ KIaccu(UKaIyii B HACTOSIIIIEM pa3ede.

3. Ha ocHoBaHMM XMMHYECKOTO aHaJM3a BOJbI MPHUBECTH B BEJOMOCTH
dopmyny KypnoBa u 1ath mojiHoe Ha3BaHUE BOJIBI [0 XUMUIECKOMY COCTaBY.

V. Conep:xanue oT4yeTa no y4e0Ho# reo10ru4eckoi
NMpPaKTHKe U TPeOOBaHUS, MPeIbsABIsieMbIe K €r0 COCTABJIEHHIO.

Otuer 1o y4eOHOW TeOJIOTUYECKOM TMPaKTUKE COCTaBIsAETCS Opuramoi
CTYACHTOB M JOJDKEH OTpakaTh KadyeCcTBO 3HAHW, TOJIYYCHHBIX HUMH MpH
3HaKOMCTBE C TpeOOBAaHUSAMHU, METOAUKOM U METOJaMU OpraHu3alud |
NPOBEJCHUSI  MH)KCHEPHO-TCOJOTHYECKUX  W3bICKaHWW, a TakXke yMEHHe
o0OpabaTblBaTh W aHAJU3MPOBATh MaTepUalibl MOJIEBBIX PadOT, J1abOPATOPHBIX
UCCIIEJOBAaHUM TPYHTOB M MOA3E€MHBIX BojA. Kpome Toro, B oTuere AOKHBI OBITH
IPUBEJICHbl CBEJICHUS O TE0JIOTUYECKUX OCOOCHHOCTSAX pErMoHa MpPOBEICHUS
MPaKTUKH.

OTuer JOHKEH COCTOSATh U3 TEKCTOBOM M rpaduueckoi yacTel, a B Ka4YecTBe
OPUJIOKEHUSI K HEMY JIOJKHA OBITh NPEJCTaBI€HA KOJUIEKLHS TOPHBIX IOPO/,
coOpaHHas MpU TPOBEIACHWM MAPHIPYTHOH ChEeMKH. B TekcroBoil uactu
OPUBOJATCS  CBEAEHHUA 00  MHXKEHEPHBIX  (MHKEHEPHO-TE€OJIOTMYECKUX )
U3BICKAHUSAX, OIMCAHUE TE€OJOTHYECKHX YCJIOBUW PEruoHa, MECT MPOBEICHUS
MapIIpyTHOM CHEMKH, ONHMCAHME Ha3HAUCHUS, XapaKTEPUCTUK M METOIUKHU
MPOBEJICHUSI OYPOBBIX PadOT, MOJIEBBIX U JIA0OPATOPHBIX METOJOB HCCIIEI0OBaHUS
ITPYHTOB M TOA3EMHBIX BOJl, a TaKXe pe3yJbTaTOB OOpabOTKH (PAKTUUECKOTO
Marepuana  ATUX  ucciaenoBaHuil.  I'paduueckuii  Marepuan — JOJKEH
WLTIOCTPUPOBATH TEOPETUIECKYIO YacTh, U3y4aeMyIO TIPU TPOBEJCHUH MPAKTHKH,
dbukcupoBarh pabodyrie MOMEHTHI TPOBEICHMS TIOJIEBBIX U JIA0OPATOPHBIX
UCCIIEIOBaHUN (HampuMep, MOMEHTHI POXO0XKICHUSI MaplIpyTa, OypoBbIe CTaHKH,
o0opynioBaHue U OypoBOW MHCTPYMEHT, YCTAHOBKH M MPHUOOPHI JUIsl OJEBBIX U
7a00paTOPHBIX HCCIENOBAaHUN TPYHTOB U TMOA3EMHBIX BOJ), pPE3yJbTaThl
o0paboTku  coOpaHHOrO MpU  U3BICKAHUAX  (AKTHUECKOro  MaTepuana.
['padrueckuii MaTepuan MpenCTaBIseTCS B BHJIE PUCYHKOB, cxeM, (oTorpadui,
rpaduKoB, pa3pe3oB, KapT U TAOJHII.

Konnekuus ropHeIX MOpPOJ C yKa3aHHMEM MecTa ee cbopa M cocraBa
ucronHurened  odopmisiercss B npou3BoibHOM  opme. Ilopombl B Hel
pacronaraercsi B MOPSAKE OT MOJOJBIX K JpeBHUM. K KOJUIEKIMH TpHiaraercs
OMMCaHWEe BKJIIOYAIOIIEE: TOPSIKOBBIN HOMEpP 00paslia, MecTo ero otoopa (Homep
TOYKH TI0O MapHIPyTy W TeOMOP(OJIOTHIECKOE PACTIOIOKEHUE OTOH TOYKH),
T€HE3UC U BO3PACT MOPO/Ibl, JINTOJIOTHYECKOE OMHUCAHUE.

CrpykTypa oTyeTa MO Y4eOHOH TIeOJOTHYECKOW MPAKTUKE OTIMYAETCS OT
OTUYETa MO UHXKEHEPHO-Te0JI0rnuecKuM u3bIcKanusaM (cM. riasy I). Conepxxanue u
00BbEM OTUETa 3aBUCAT OT TE€X BUIOB padOT, C KOTOPHIMH CTYJEHTHI 3HAKOMSTCS B
IPOLECCE MPOXOXKIECHUS MPAKTUKHU, U KOJUYECTBA BApUAHTOB 00s3aTEIBHOTO AJIs
00paboTKH (paKTHIECKOI0 MaTepHaia Mo TeM WJIM MHBIM BHJIaM 3aJlaHui (JIJ1s BCeit
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Opuraapl MO OJHWM BUJAM WJIU TOJIBKO JJIs OMPEAEICHHOTO WICHOB OpUTaabl 110
IpyruM Bugam 3afanuii). CTpykTypa U NpPUMEpPHOE COJEp’KaHHE OT4yeTa 10
y4eOHOM MpaKTUKe MPUBOJIUTCA HIKE. B oTueTe JOMKHBI ObITh YKa3aHbl aBTOPbI
HamucaHus M rpadguueckoro ohoOpMIIEHHUS TEX WIM WHBIX pa3/ieNioB OT4eTa U
Matepuaibl 00paOOTKM (PAaKTUYECKHX JIaHHBIX MCCJIEIOBaHUS TPYHTOB U
MO/I3€MHBIX BOJI.

COI[GD)K&HI/IG oT4eCTa 110 V‘-IG6HOI>1 re0JIOrMYSCKON MPaKTUKE.

BBeaeHwue (uenb, 3agayn, MeECTO NPOBEAEHMS, MPOAOCIPKUTENBHOCTb NPaKTUKM N COCTaB
Gpuraabl)

1. VIHXeHepHble n3bICKaHWsi B CTPOUTENBCTBE (MX Ha3HayYeHne, CocTaB, CPOKM M aTanbl
npoBeaeHus).

1.1. UNHxeHepHo-reonorndeckne wusbickaHuss  (Mecto u ponb WUIMA, cpoku

OCYLLECTBIIEHNS, cOCTaB paboT, BbiNonHsaeMbIx npu UMW, netanbHOCTb).

2. "eonornyeckue ocobeHHoCTH MockoBckoro pervoHa (npunaraeTtcs
cTpaturpaduyeckas KonoHka NogmockoBbs, reonormyeckme kapTbl r. MockBbl).
3. Neonornyeckmne ocobeHHOCTN parioHa no MapwpyTy (Ha3BaHue)

3.1. 'eomopdonorus panoHa (npunaraeTcst reomopdonornyeckas kapra)

3.2. 'eonornyeckoe CTpoeHue (npunaraeTca KapTta YeTBEPTUYHbLIX OTIIOXKEHWUN,
KapTa KOPeHHbIX MOPOA, NMNTONOMMYECKUI pa3pes, 3apnCcoBKM OBHaXKEHUI)

3.3. [vaporeonornyeckme ycrnosus

3.4. l'eonorn4yeckune npoweccobl (ONMcaHns, CXeMbl)

4. byposble paboTbl (BuAbl OypeHusi, HasHadyeHne O6ypoBbIX CKBaXuH, OypoBou
WHCTPYMEHT 1 obopyaoBaHue, onucaHne 6ypoBbIX yCTaHOBOK)

5. TloneBble MeTOAbl WCCNEAOBaHMA T[PYHTOB (Has3HadeHne MeToOOoB MONeEBbIX
NCMbITAHWI TPYHTOB)

5.1. leopusndeckne metToabl (KpaTkoe onvcaHMe MeTOAO0B CeMcMopasBenKu,
paguomMeTpuyecknx METOA0B, AMaHALNOHHON CbEMKN N SNEeKTpopa3BeAoYHbIX METOAOB
pesynbTatbl 06paboTkn MaTepmnasnoB UCMbITAHUN).

5.2. WcnblTaHMe TrpPyHTOB METOAOM CTaTMYEeCKMX Harpy3ok Ha LwTamn
(HasHayeHne, obopyaoBaHMe, MNOPSAOK NPOBEAEHUs U pe3ynbTatbl 06paboTku
MaTepuanoB UCMbITaHWN).

5.3. UcnbiTaHne rpyHTOB METOLOM CTaTMYECKOro 30HAMPOBaHMA (HasHayeHwue,
obopynoBaHue, ukcMpyemble B nNpouecce  UCMbITaHMSA nokasatenu, pesynbTaTbl
0bpaboTkn maTtepmnasnos UCMbITAHUN).

5.4. WcnblTaHMe TrpyHTOB METOAOM AWMHaMuyeckoro 3oHaupoBaHus YbBI1-15
(HasHa4yeHne, KOHCTPYKUMS YCTaHOBKW, NapaMeTpbl W3MepeHuMrn B npouecce
NpoBeAeHMs UCMbITaHWS, pe3ynbTaTbl 06paboTKM AaHHBIX UCMbITAHUS).

5.5. WcnbiTaHns TrpyHTOB MeTOAOM AMHaMU4YecKoro 3oHaupoBaHus J133
(HasHa4veHune, koHCTpyKums J133, pesynbTaTbl 06paboTKM MCNbITAHWURA).

5.6. UcnblTaHna rpyHTOB BpallaTenbHbIM CPe3oM (HasHa4yeHue, KOHCTPYKLMS
YyCTaHOBKW, NOpAA0K 06paboTkn pe3ynbTaToB UCMbITaHUS).

5.7. lpeccuomeTpuyeckne WUCNbITaHUSE TPYHTOB (HasHayYeHue, KOHCTPYKLMS
YyCTaHOBKW, NOPSA0K 00paboTkn pe3ynbTaToB UCMbITAHUR).

5.8. OnpegeneHne nNrAOTHOCTU T[PYHTOB METOAOM PeXyLwero uunuHgpa
(HasHa4eHue, KOHCTpyKumMss npubopa, nopsgok npoBedeHus otbopa ob6pasua,
onpeneneHns MNIOTHOCTU rPyHTa NpW eCTECTBEHHOW BMaXXHOCTW, YCTAHOBIIEHUS €ro
BNaXXHOCTU W pacyéTta NAOTHOCTU CYXOro rpyHTa).
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5.9. [vagporeonorMyeckne  uccrnegoBaHus  (HasHaydeHne, MeToabl MU
obopynoBaHue ans npoBeAeHnsa rmaporeonorndyecknx pabor).

5.9.1. Onpegenenune koadduuMeHTa ubTpaumMm rPyHTOB METOAOM OTKauKu
BOAbl M3 CKBaXWH (HasHayeHue, obnacTb MNpUMEHEHWs, YCTaHOBKa, pesynbTaTbl
06paboTkn maTepuanos UCNbITAHUS).

5.9.2. OnpepeneHne koadpuuMeHTa uUnbTpaumm rpyHToB METOAOM Hanusa
BOoAbl B wypd (HasHayeHwe, obGnacTb NPUMEHEHUs, METOAbl, CXema YCTaHOBKM,
peaynbTatbl 06paboTkn MaTepmnanoB UCMbITaHUS).

5.10. JlabopaTopHble MeToAbl UCCREeAOBaHUSA PYHTOB (Ha3HaveHue, onucaHue,
cxema npmbopos, nosiy4aemble peayrnbTaTthl U nX obpaboTka).).

lNpunoxeHus:
- MoneBble AHEBHMKM NO MapLupyTaM KaXKaoro yneHa 6puragpl
- Konnekuus ropHbix nopog (bpuragHas)

Otuer odopmisieTcss TUTYIbHBIM JHUCTOM (mipuioxenue 16). Ilocne
HAIMCaHUs OTYETa BCE UJIEHBI OpUTrajbl JOJDKHBI COOpAThCS M U3YyYUTh €ro JUIs
MOCJEAYIOMIEN 3alIUThI y MPENoIaBaTesi, PyKOBOJUBIIETO MpakTUkoil. Ha 3auere
KKJIbIN ujieH Opuraibl JOJHKEH 3HATh BCE pa3Jieiibl OTUETA.

3ammTa oT4yeTa MPOBOAUTCS MPENOAaBaTEIEM MIPU HATUYUU OJHOBPEMEHHO
BCEX WICHOB OpUTaIbI.
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IMPUJIOXKEHUA
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IIpunoxenne 6

Pe3y.]'leaTbI HCIBITAHUA I'PYHTOB CTATHYCCKHUM 30HIUPOBAHUEM

rny6uHa [m]

10 -

12 1

14

16

18 1

20 A

24

26 -

28

30

32

36 T

38 T

40

_.. conporuan'euue KoHyca q [Mra]

" g 121516 20 24 28 32 36 40 44 48 52 56 60 64 68
3 6 7 8 9 10 11 12 13 14 15 %6 17
-r Tpenue My¢'ruf [Mﬂa] .
2
| 3 N OnucAHUE
z 8 a
R | noxasarens Tp R¢ [%] | qura fPYHTQB
0 = HachinHon
-~ 1 |revar
T2 : EYT R NOAYTB.KOWG]
% b CYFAUMOK. TYranaAC-
| 4 A : = TUUHGKW: KOHC.
s
. 3 "5‘ CYFAUHOK MArKO-
% % 4 |NAACTWYHOR KoHC.
| & £
;;' = | 3 [CYrAuHok TyronAac-
+ =10 — TUYHOW KOHC. 1
I = L 1 NecoK CPEAMER KPYT-
= N i e 5 |MocTu, nAoTHeNA
L 14 i 6 CYFAUHOK NOAY-
o o I -2 = SRR S - TREPADI. KOHC.
L 16 ] 3
l | ;[ CYFAUHOK TYFO-~
Z ke NAACTAHHOW KOHC.
r-18 2 § 7
F s
|l {
r =20 > =
TR £]
- 22 § : I"T':"” ‘i
= l} T CYFAUHOK ROAY-
- 24 <% - -
LR 1 1 g |TREPAOU KOHC.
- 26 f e A
TRL 5
. £
L 28 ?.;
Caky 1
= 3 z
1 g | 3 g CYNECH TREPAOHU
I ; d KOHE.
1 32 i |
1 24 .|
l i
T -36 l ’ _
-38 -
o L ]
neurs| 9o | B | @ | C
MMa | MMa | MMa | kMa
2 45 [ 315 | 23 | 35
3 1,2 [ 114 | 16 23
4 1,0 7 14 20
5 | 250 | 41 38 -
) 42 [ 302 [ 24 | 84
7 2,0 19,6 17 43
8 39 [197 [ 22 | 65
9 65 | 22 | 26 15
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Ipuiaoxenue 7
IIpuMmep 00padoTKH pe3yabTATOB UCIIBITAHUS TPYHTOB JUHAMUYECKUM
30HAUpoBaHUeM ycTaHOBKo# YBII-15 M.

l. YcnoBus IpOBEACHUS UCTIBITAHHUS:

- UCIIBITBIBAEMBIN TPYHT — NIECOK CPEIHEW KPYITHOCTH;

- YPOBEHb I'PYHTOBBIX BOJ — 4 M;

- TPaHUYHbIC 3HAYCHUS [TOKA3aTEeNs JUHAMUYECKOTO 30HAUPOBAHUS B IECKAX
CpeOHEW KPYIHOCTH JJIsi YCTAHOBJICHUS KAaTETOPUU OTHOCUTEIBHOM TIUIOTHOCTH

CIIOKEHUS HE3aBUCUMO OT BuaxHoctH: Pp<3,5 Mlla — mecku poIXible;
P7=3,5+12,6 Mlla — necku cpeaneit mnotHocty; Pr>12,6 Mlla — necku miioTHBIE.
2. ['paduk 3aBucumoctu Moy obmiei aedopmaiuu Eq (MIIa) u yria

BHYTPEHHETO TpeHHus ¢ (Tpaja) sl MECKOB CPEIHEN KPYMHOCTH OT BEIMYHUHBI
nokaszaresisi JuHaMu4eckoro 3oHaupoBanus P, (MlIIa).

Eo, MIla ¢, Tpan.
(.) ) (A)
60 40
50 //'/ — 38
40 - ol 36
30 it 34
20 /% 32

10
0 2 4 6

(o]

10 12 14 16 Pz, MIla

3. HN3MeHeHue IIPOYHOCTHBIX H I[ed)ODMa]_II/IOHHI)IX Mokaszarejei B
MACCHUBC UCIILITAHHBIX I'PYHTOB.
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Ycnosus npoBeaeHna UCNbiTaHUA -

Mecok cpeaHewn KpYNHOCTH
ny6uHa 3aneraHws rpyHToBbIX BoA - 5,0 M

BapuaHTt Ne 33

OtHock- Mopaynb Yron
pachuk guHamMuyeckoro REHbaas obLwen BHYTPEHHero
30HAMPOBAHUA [METHOOTE aecdopmaumum TpEeHus
CNOXeHUs Eo. MMa o, rpap.
G 5 10 16 20 25 5| eaes
10—
2,0 % Pa,=7,6MMa CpegHen =~ 35 ~ 36
b NSIOTHOCTH
3,0 ]
4,0 |;l
P B |
6,0 PR=224M8  Pixnble =17 =~ 30
7,0
8,0 Ij:
L
9,0 7 » )
PA,=7.3 Mra RERHEN ~ 34 ~ 36
10,0 | — MNOTHOCTH
L
11,0
|
-
12,0 : |
| _|
13,0 [ | Po.=168Mma |
14,0 ]=L MnoTHble =~ 53 41
15,0 —l
h,m
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Mpunoxenue 8

Mpumep 06paboTku pe3ynbLTaToB UCMbITAHUS FPYHTOB

AnHaMunyeckum 30HANpPOBaHUEM J1ErKUM 3a0MBHbLIM 30HOOM

Cxema nposegenus ucnbitanum J133 -3

T3 1 T3 2 T3 3 T34
I 4 4 4 \ 4
! 50m 50Mm ! 50Mm :
JKypHan 3oHAMpoBaHus
Homep Hiitone 3HadveHue nokasaTenen soHguposanusa N, ya/am (Pa, MIMa),
30HAMPO- o] B TOMKaxX NPOBEAEHUSA UCTILITAHUA
somoo | e | Ten Ta2 Ta3 Ta4
npoduns BaHusl, CM 3 3 3 3
0-10 5(2,3) 6 (2,8) 10 (4,4) 15 (7,3)
10-20 13 (7,0) 20 (9,9) 17 (8,3) 20 (9,9)
I 20-30 18 (8,4) 21 (10,0) 6 (2,8) 24 (11,9)
30-40 22 (10,1) 28 (13,5) 13 (7,0) 27 (13,0)
40-50 35 (16,3) 33 (15,5) 21 (10,5) 30 (14,5)
30HBI C pa3IMYHOM INIOTHOCTHIO CIIOXKECHHUS
Ha 30HAUPOBOYHOM npodue I-1
P)I, Pﬂ, PIl,
0 5 1.0 1.5 Mila (I) 5 1.0 1.5 Mila 0 5 10 1.5 MITa 0 5 1.0 15 MIla

A= AIS

=

,”/, ////

A
7

AN

~
va va

/]

4

~ /
ya
S Y
A - /

H,
oM

H, /|

cM

McnbiTbiBaeMbIi IPYHT NECOK CpeaHen KpYnHOCTU

.

cM

- 30Ha MECKOB PHIXJIOTO CII0XKEHHS
(Px<3,5 MIla)

- 30HA IICCKOB CpCI[HCﬁ IIOTHOCTH CJIOXXCHHUA
(3,5 <Px < 12,6 MIla)

- 30Ha MECKOB IUIOTHOTO CIIOXKEHUS
(Px> 12,6 MIlIa)
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IIpunoxenue 9

IIpumep 06padoOTKHU pe3yabTATOB UCNILITAHUS IPYHTOB CTATHYECKUMH
HATPY3KaMM HA IITAMII

l.

Y ci1oBUs IPOBEACHUS] MCTIBITAHUS

- MECTO MPOBEACHUS UCTIBITAHUS — ITYPd;
- ryOWHA yCTaHOBKHM ITamIia — h=>5 wm;

- KpyIJIbIH 1mTaMmil miomaibio — 5000 cM;
- nuameTp mrammna d=79,8 cMm;

- kod(punment x€ctkoctu mrammna — w=0,79;
- HCTIBITBIBAEMBIN TPYHT — TIECOK;
- k03¢ durmeHT 6okoBoro pacmmpenus rpyara — u=0,30;

- IUIOTHOCTh TPYHTOB HaJl MECTOM yCTaHOBKM mrtammna p=1,9 r/cm’.

2. Ocaky mramiia Ipyu UCOBITAHUIX, MM.
Buapl ocagok, MM
OITILITHEIE BBEIYHCIJICHHBIE
YnensHoe
ocajka 3a
JTaBJICHUE ocajgka
P, MIla ot BbIJICPKUBAHUS CTYTICHD ToJiHaA
HarpyXeHus Sy S Harpy3Ku ocajaka S,
° Ser
0,05 0,35 0,30 0,65 0,65
0,10 0,35 0,35 0,70 1,35
0,15 0,75 0,35 1,10 2,45
0,20 0,25 0,70 0,95 3,40
0,25 0,75 0,85 1,60 5,00
0,30 0,65 1,35 2,00 7,00
0,35 0,90 1,10 2,00 9,00
0,40 1,00 1,40 2,40 11,40
3. I'paduk 3aBucumoctu S={(P).
pasnenue P, MMa
0 0,05 » 0,10 0,15 0,20 0,25 P0,30 0,35 0,40
0 — B K
1 vﬁ;\} ‘ AP = 0,1205 MM
2
3
— AS=5,70 mm TR~ Ps = p*h = 0,095 MIla
: N ’
6
7
=
g 10 —— Eo=(1-0,30%*0,79*79,8*%0,205/0,57 = 20,6 MIla
§ 11 N I t ‘
12 . .
4. Karteropus c)kMMaeMOCTH — IIECOK MaJIOCKUMaeMBIN
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Hpunoxenne 10

IIpumep 00padoTKH pe3yabTATOB OnpeaeaeHuss kKodppuuuenta GuabTpauuu
TPYHTAa METOJ0M HAJHMBA BOABI B IIyp.

Q, I'paduk 3aBUCHMOCTH
o n/muH Q=f(t)
0,09 \\
0,07
0,05
Qp=0,01—
0,03 n/MuUH |
HE 2= § 0,01
//// V777 7F 77 AV 7770 777¥7777
10 30 50 70 ft muH
TG
| |
v
Pacuer ko3bdunmenTa
B O6mpem npo-| Bpems |Unrepsan Em»m?q- Pacxon bRIbTpAIAH
¢ ¢unpTpo- | Havana | 3amMepoB HBIH _AV
3aMepa L | panmoil | ombita t At, o6sem | QA 1.44 % 0.01
TMER ) pomet V, 1 | mum MUH AV, n 71/MHH K= % =004 T
0.36 M/cyT
9.55 0 0 0 0 -
10.00 0,460 5 5 0,460 | 0,092
10.05 0,810 10 5 0,350 | 0,070
10.10 1,090 19 5 0,280 | 0,056
10.15 1,320 20 5 0,210 | 0,052
10.20 1,500 25 5 0,180 | 0,036
10.25 1,650 30 5 0,150 | 0,030
10.30 1,770 35 5 0,120 | 0,024
10.35 1,880 40 5 0,110 | 0,022
10.40 1,980 45 5 0,100 | 0,020
10.45 2,070 50 5 0,090 | 0,018
10.50 2,150 55 5 0,080 | 0,016
10.55 2,320 60 5 0,070 | 0,014
11.00 2,380 65 5 0,060 | 0,012
11.05 2,425 70 5 0,045 | 0,009
11.10 2,475 75 5 0,050 | 0,010 .
B xypHane HabmoneHuit
11.15 2,520 80 5 0,450 | 0,009 TIPUBE/ICHEI IAHHEIE
11.20 2,570 90 5 0,500 | 0,010 KOHEYHOM CTa/MH OIbITa
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IIpunoxenne 11

IIpumep 06padOTKH JAHHBIX ONBITHBIX 0TKAYEK U3 HANIOPHBIX BO/I.

CxeMa ONBITHOTO KyCTa 1 IIOJIOXKCHHEC I[CHDCCCI/IOHHOﬁ BOPOHKH

Y. CK8 1H. cK8 2H. CK8
lo

CYr1B i

HAASH S

)
_ H=11m

i ----- : - m= 5N|- - - 2
e Ll DA
XZ5m
X=15m

Ta6JII/IIIa OIIBITHBIX W PACUCTHLIX JAHHBIX

['myOuHa ypoBHs Pacxon | I'myGuHa ypoBHA [Tonnxenus, M, YV nenbHbIN
MMOJ3EMHBIX BOJI JTO Q, n/c MOJ3EMHBIX BOJ MPU So, S1, S3 B nebur,
OTKAYKH, M, B OTKauKe, M, B CKBaXXMHAX ~Q
CKBXHHAX CKBaXHHAX 9= S’
I 1H 2H I 1H 2H 11 IH |2H | ye'm
1,0 290 235 |[225 10,80 10,25 0,15 1,25
2,10 | 2,10 | 2,10 2,0 3,70 2,60 |2,40 1,60 | 0,50 | 0,30 1,25
3,0 450 285 255 [2,4010,75|0,45 1,25
I'paduk 3aBUCUMOCTH Pacuer kordhdunmenta dhunbprparum:
g =f(S0)
1 1/c = 86,4 m*/cyT;
g, nicm
lgx, —lgx
K =0366Q-22_8% .
O O m(Sl - Sz)
1.0 K, =0.366-1,0-86,4—27185 305,/ cm
5(0,25-0,15)
B K, =0366-2,0-86,4-2157185 _ 3050/ cim
’ 5(0,5-0,3)
K, =0366-3,0- 86,4M =30,2m/ cym
5(0,75-0,45)
° 1,0 20 ;
, , K +K,+K
So, Kep=—1—2—2=302m/cym.
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IIpumep 00padOTKH JAHHBIX ONBITHBIX OTKAYEK U3 0€3HATIOPHBIX BO/I.

CxeMa ONBITHOTO KyCTa 1 IIOJIOXKCHHEC I[CHDCCCI/IOHHOﬁ BOPOHKH

Y. CKe 1H. cK8 2H. CK8
Io

S| s L e 5 e e YIB=2 1m
S EEalD SE——
il =12 m

/ e T e ]k I

o X1=OM
X2=15m

Ta6JII/IIIa OIIBITHBIX W PACUCTHLIX JAaHHBIX

['myOuHa ypoBHS Pacxon | Bpems ¢ | ['myOuna ypoBHst | [loHmkenus, M, | YIenbHBIN
OI3EMHBIX BOJ JI0 Q, /c Hayaja MOA3EMHBIX BO | So, S1, S3 B neour,
OTKa4KH, M, B ombITa t, | MPU OTKAYKe, M, | CKBaXKHUHAX ~Q
CKBaKMHAX MUH B CKBOKHMHAX 9= S’
L1 1H 2H L1 IH |2H |1 IH [ 2H | y/c-m
0,6 10 4,60 | 2,60 | 2,35 | 2,50 | 0,50 | 0,25 0,40
2,10 | 2,10 | 2,10 0,9 20 5,101 2,70 | 2,40 | 3,00 | 0,60 | 0,30 0,40
1,4 30 5,60 | 2,80 | 2,45 | 3,50 | 0,70 | 0,35 0,40
['paduk 3aBUCUMOCTH Pacuyer korddunrenTta punbrpanum:
g =f(So)
1 n/c = 86,4 m*/cyT;
g, nicm
lgx, —lgx
K=073Q——2 % .
(2H - Sl - Sz)(sl - Sz)
0,5 —
K, =0,73-0,6-86,4 lg15—lg> =52/ cym
S S & (2-12-0,5-0,25)(0,5-0,25)
25 K, =0,73-0,9-86,4 lg15~1lg5 =52/ cym ;
(2-12-0,6-0,3)(0,6 - 0,3)
K, =0,73-1,4-86,4 lg15-lg5 =52/ cym
0 (2-12-0,7-0,35)(0,7-0,35)
2,0 3,0 Soom 3
K, +K,+K
Kcp =~ 32 2 =52m/cym




IIpunoxenne 12

IIpumep 06padoTKu pe3yabTaTOB OnpenegaeHus KO3pPuuueHTa GuabTpanun
TPYHTA METOA0M IKCIPeCC-HAJIUBA B CKBAKMHY

Cxema ONBITHOTO SKCIIPCCC-HAJIMBa

ho

So %

—

Kypnan skcnpecc-HalMBa

CkBakuHa Ne651 he=2 m
JlnameTp CKBa)KUHBI B MHTEpBasie he-ho) d=137 mm
m=10 m
| 2 3
t,C h(t) S(t):he—h(t), M
0 1,00 1,00
0,4 1,04 0,96
2,44 1,14 0,86
4,84 1,24 0,76
7,66 1,34 0,66
10,62 1,42 0,58
13,92 1,5 0,50
17,42 1,58 0,42
22,70 1,66 0,34
28.55 1,74 0,26
39,55 1,83 0,17
54,85 1,90 0,10
96,20 1,97 0,03

SO u St — BCJIMYMHLBI HAIlOpa BOJAbI B CKBAXKWHC HAJl CCTCCTBCHHBIM YPOBHCM.
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JlanHble U pe3ynbTaThl pacuera KodpuueHToB GUIbTpanuu

No mapsl t1, C S Ty, ¢ S K, m/cyt
1 2,44 0,36 13,92 0,5 3,9
2 4,84 0,76 17,42 0,425 4,1
3 4,84 0,76 28,5 0,26 4.5
4 7,66 0,66 28,5 0,26 4.8
43

CpeniHee 3HauEHUE

[Tpumeuanue. J{ns pacueta K, ucronaszoBatsh hopmyiy:

t t t
K=r} ]nt—z/[345600( 2 !

— )m]
! InS(t,) mIS()
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IIpunoxenne 13

IIpumep odopmiieHus: pe3yJbTATOB ONpeiesieHUs TPAHYJI0OMETPHYECKOro
COCTAaBa NMEeCKOB CUTOBBIM METOI0M

R DHOa 09 | zzz | zoe | ow | cor | o8 0z - 0 °X
UWDILIB Y008 |
N. L 8'6l 6'vL S'6L1L o 0've 0‘ee 99 = J ‘i
g op
GlE= =——=AD [ 10> [1'0-sz'0[sz'0-S'0] SO-1I L=Z Z-G G-0l 0lL<
S¥ *p WIW ‘uiniedd deweed WREnEo
o8p olp
WW Gp'0 = 09p I _ WW ZL'0 =0Lp
0'00L 009 0oL oS ol gol __‘.o G000 00 S00°0 L000
WW | IO o A 1 | D A T I | 1 Lo s il 1 Ieagal ¢ 1 1 Freaa dl 9 4 ! 1
" - 00
_ _
“ / L 001
_ \
“ - 0702
_ \\
} - 0°0¢
LV
} - 0°0F
_
| - 0°0S
__\\
\ - 0709
9 - 002
\\
- 008
- 0°06
/
\
<] - 0001
L7 %
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IIpunoxenue 14

IIpumep 00padoTKu pe3yabTATOB onpeaeaeHus kodgpduuuenra GuabTpanuu
B npudope K®-00M

Mpn6op KP-00M ans onpegenenus koadduumneHTa unbTpaymm
neckoB: 1 - NOAAOH; 2 - NaTyHHas ceTka; 3 - NnaHKa Co LUKanomn
rpagueHToB Hanopa; 4 - MepHLIN CTEKNSIHHbIM cocyq (cocya
MapuotTa); 5 - mydTa; 6 - natyHHas ceTka;7 - MeTannm4yeckui
uunuHap; 8 - nogbeMHbIV BUHT; 9 - Kpbilka kopnyca; 10 - kopnyc;
11 - nogcraska.

Kypnan nabmroaeHuit
Boewst HOKg%Hm MCpHOTO O6bem Harmop- Temmnepatypa
Ne P allToHa, MT npopUIBTPO- HBIN buIbTpyIO
ombiTa | oMePd | Havano OKOHHUAHUC | papmieiics BoABI | IpajdeHT HIeics BOABI
T,c | onpita OIIBITA Q. mn i t,°C
| 300 4 22 18 0,8 18
HcnbIThIBaEMBIN TPYHT — IMIECOK MEJTKO3EPHUCTBIM.
TemMmneparypHas morpaBka:
r = (0.7 4+ 0.03t) = (0.7 + 0.03 - 18) = 1.24
[Inomans nonepevyHoro ce4eHus: HUINHAPA C TPYHTOM:
md? 652
F = T = 3.14 - = 25.09CM2
3nauenue kodpduuuenta punpTpauu npu temmnepatype 10 °C:
P Q-864 18 - 864 — 2.08m/
0T T F.i.r 300-2509-08-1.24 < 0T

riae 864 — nmepeBogHOM KOIPDUIIUEHT U3 CM/C B M/CYT.
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ITPUMEP O®OPMJIEHHS TABOPATOPHbBIX
NCCIEAOBAHUN XUMHUYECKOI'O COCTABA ITIOJA3EMHBIX BOJI
XUMHNYECKNU AHAJIN3 BO/IbI

HanmeHnoBanne o0beKkTa
Mecto u riryouHa ot6opa rmpoosl (M)

[Ber

3amax

IIpunoxenue 15

0e3 1BeTa
0e3 3amaxa
MyTHOCTh TPO3pavH.

Copnep:xaHue B JIUTPE

KATHUOHBI | MI'/JT | MI'- % AHIMOHBI MI'/JT | MI'- %

OKB/JI | MI'- OKB/JI | MI'-
OKB OKB

Kanpnmii Ca | 198,40 | 9,90 71 bukap6onater | 349,09 | 5,72 41

2+

Maruuiit Mg | 20,18 | 1,66 12 Xnopuasl 71,27 | 2,01 14

2+

Kamnii 54,21 |2,36 17 Cynbdatsl 297,31 | 6,19 44

Harpwnii

K"Na*

Keneso Fe Hutpatsl

NUTOI'O 13,92 NUTOI'O 13,92

PH 6,2 JKECTKOCTD | MI'- | B HeM.

OKB/JI | rpagycax

CO; cBobomu. MI'/JI | 153,12 OOmas 11,6 32,37

CO, arpeccuBH. 0 Ycrpanumast 5,76 16,13

MI'/J1

Cyxo# y4acTok 815,91 [TocTrostHHas 5,8 16,24

MI'/J1

OKHCIIIEeMOCTh

[TpuMeuanue: SO~ 44 HCO;5 41 CL- 14
Ca* 71 K"Na* 17 MgZt 12

HcnonHurens:

Havanbauk nabopatopuu:

Jlata ananuza:
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IIpuno:xenue 16

MUWHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOU
®OEJIEPALIMN.

denepanbHOE TOCYIapCTBEHHOE 00Pa30BaTEIIEHOE YUPEIKIACHNUE BBICIIIETO
npo¢eCCHOHATLHOTO 00pa30BaHuUs

«MOCKOBCKUI T'OCYJAPCTBEHHBII CTPOUTEJIbHBIN
YHUBEPCUTET»

Kadenpa UnxxenepHOii reoIoruu U re03KOJIOTHH.

OTYET

M0 Y4EOHOU re0JIOTUYECKON TPAKTUKE

CocraB Opurajsi:

| (Opuraaup)

PykoBoautens npakTuku

( TOJKHOCTB, yu. creneHs, PHO)

Mockaa, 20... 1.
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