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IMPEIUCJIOBUE

braronpUsTHbIe UHXECHEPHO-IreOJOrH4ecKkHe (TPYHTOIKOJIOTHYECKUE) YCITOBHA
YamMyptv ¥ OONbIION (PpaKTHYECKUH MaTeEpHall, HAKOMJIEHHBIH H3BICKATENSIMH,
CTPOUTENISAIMH U YUE€HBIMHU, OBUI paHee 0000111€H B padboTe «l pyHTE! YAIMYPTHHY», KOTOPAs
CTaja NMepBbIM CBOAHBIM TPYIOM MO CO3AaHHIO PETHOHAIBHBIX CTPOUTENBHBIX HOPM THUIIA
PCH

B HacTosuiei MoHOrpadHH H3JI0KEHbI pe3yabTaTel pA0OT MECTHBIX CIELIMAIMCTOB H
HOBBIX HCCeA0BaHHUi aBTOpoB [IpH 3TOM He cTaBUach 3aJa4a MOAPOOHOI0 UX OMTUCAHHA,
a JIeNIAJINCh CCBUJIKM Ha MCINOJb30BaHHBIE UCTOUHMKA (OCHOBHOE k¢ BHMMaHue ObUIO
yAENEHO MPOOJIEMHBIM U MAJIOU3YUYEHHBIM ACTIEKTaM, BIUAIOILMM Ha IPaBUILHOCTD
PYHTO3KOJIOTHUYECKUX OUEHOK B pabore onucaHbl BEPXHENEPMCKHE TPYHTHI,
IIPOYHOCTHBIE CBOMCTBA KOTOPBIX 3HAYUTEIHHO OTIMYATCS OT YETBEPTHYHBIX TPYHTOB
U U3Y4YE€HHUE KOTOPLIX H3BECTHLIMU TA0OOPATOPHBIMH H LITAMITOBBIMH HCHBITAHUAMH HE
JaeT HafekKHBIX cReficHuU [loaToMY OCHOBHEIMM METOAAMU UX Wiyueuus BLIOpaHs
UCCIEA0BAHUSA MTPOHUKAHHEM U NOTPYKEHHEM KOHYCOB, CTATHYECKUM H IHHAMHYECKUM
HUCIIBITAHUEM CBAaH

Pa3001eHHOCTL H HEKOMIUIEKCHOCTh HEKOTOPBIX HCIILITAHHH IPYHTOB HE MO3BOJIHIIH
B MMOJTHOM MEPE UCTIO/IL30BATh annapar MaTeMaTHYECKOH CTATUCTHKH TS YCTAHOBJICHHSA
0600menHpIX nokasarenci no I'OCT, mo3stomMy s Be1OOpa HanpaBjIeHUHA JabHEHIITNX
UCCJIEAOBAHHH U MPEABAPUTEIBHON OLECHKH HEKOTOPBIX MPOYHOCTHBIX MOKa3aTeleH
aBTOPBI OrPAHUYHIUCH YIIPOILUESHHBIMH IpaoaHAITUTHYECKUMH PEeILICHUAMHU

HexkoTopeie pUEMBl HCCIENOBAHUSA, TCOPETUUECKHE U METOAHYECKHUE TONOXKCHUS
pa3paboTaHbl BIIEpBbIE, YTO MOTPpeOOBAIO BBEACHUA HOBBIX TEpMHHOB Ilo 3TOH XKe
IIPUYUHE YaCTh PEUIEHYH CIAEAYET CYUTATh IPEABAPHTEIBLHEIMH JTO MOXET BBI3BAThH
KPUTHKY, HO aBTOPbLI HAZCIOTCA, YTO 00CYXKICHUE NUCKYCCHOHHBIX IMONOKECHUN OyneT
CrIocOOCTBOBATH HX COBEPUICHCTBOBAHHIO

ABTOpBI BbIpaXalOT NMpHU3HATENBLHOCTL pYKOBOACTBY OO0 TIKD «EC» u penakunu
XypHana « CTpOUTEIbHBIN BECTHUK B YJIMYPTHH» 3a [TOMOIIb B H3JaHHH COOpPHHKA

MoHorpadua npeaHa3zHayaeTcs L1 CTPOUTENEH H CTYAEHTOB CTPOUTEIIBHBIX
CHELMAJILHOCTEH, JUTIA U3BICKATENEH B MTPOCKTUPOBIIHKOB



Imasa [. IPHPOJHO-T' EOJIOTHHECKAA XAPAKTEPHCTHKA

1.1. OcHoBHBIE DTAIBI H3YYEHUN TPYHTOR H MOA3eMHBIX BOI

Co CTpOUTENLCTBOM KHPIHUHBIX NOCTpoeK (beMBIKCKUI MeaeIUIaBUABHBIA 3aBoA, 1775 1,
epkoBs IIpeoOpaxenusa B ['nazome, 1786 r ¥ Opyrue 31aHus) BO3HHK/IA NMOTPeOHOCTL B
UCCJIEIOBAHUAX IPYHTOR

[TepBrIM 3044HM, H3YHUABIUUM I'PYHTHI IPU KPYITHOM ITPOMBILUIEHHOM CTpoHTenbeTBE { 18(07-
1824 rr), o1 C E JynauH, KOTOphIH Hayajad JUHAMUUYECKHE UCMBITAHUA NEPEBSHHBIX CBai U
coBMecTHO ¢ A © JlepsOUHBIM BBIMOJHUII MIEPBOEC I'PYHTOIKOJOTHUECKOE PAHOHHPOBAHUE
MxeBckoro 3asoja U nocenka | 16]

C pa3BHTHEM IPOMBILIJIEHHOIO CTPOUTENbLCTBA B 1826 roay co3naercsa NEpBBIA
MHHEpaJorudyecku KabuHeT Ha BOTKHHCKOM 3aBOae, OPraHU3YIOTCA [EPBBIE M€OTOrHYECCKHUE
(r€OrHOCTHUYECKHE) MAPTHH AT pa3BEAKHU 3a/IeKEH YIiifA, CTPOUTEIBHBIX MaTEPHANIOB U JAPYTrUX
M0JIE3HBIX UCKOIMaeMbIX [3]]

B Uxescke B 1850 rony Ha 24 kMpIHYHBIX 3aBOACKHX 3[aHKg, 3 HepkBM U 3499 nepeBSHHBIX
noMoB uMenock 1106 konoaues U UCIOIb30BAIUCH BOJOUCTOYHHKH [0 Oepery npyaa [25]

CrienuanbHbIE FEOJOTHYECKHE H THAPOreoJIorHYeCcKHE padoThl OBUIM IMPOBEAEHBI B Hadajle
90-x rogoB XIX ctosnerua reosiorom 11 U KporoseiMm KM Owitn 00CnenoBaHsl, B 4aCTHOCTH,
MHUHEPaJbHBIE BOABI U IpaA3H B cene Bap3u-Stun, udydeH cocras BoA MxeBCkoro MHHEpPalTbHOTO
HCTOYHHKA, no3aHee, B 1903 roay, o00pyA0BaHHOTO IJIA HCIOJB30BAHUA CTAPAHHAMH
L @ Cnupugonona [13] IlepBbie nuHEHHBIE H3BLICKAHUA OOJIBILION NMPOTAXKEHHOCTH ClEAYET
CBA3LIBATh C TIPOKJIAAKOH TPACChI kKesie3Hoi noporu Barka-Ilepmb B koHLe XX Beka

['mybokoe cTpykTypHoe Oypenue B 1939-40-xX rogax BhIABHJIO HATHUHE MHUHEPAJIBHBLIX H
paccoJIbHBIX BoJ oA [ 1a30BOM, a HauaTbie B 1945 roqy moOMCKH HE(PTH YCTAHOBHIIH [TOBCEMECTHOE
HX PaclpoOCTpPaHEHHE HAa TEPPUTOPHH YAMYPTHH H3ydeHUEM XUMHUYECKOr0 COCTABA 3THX BOJ
nnonorBopHo 3auuMainics B Y1 HaymoBs [23] B aBaauarom Beke H3yueHHE IPYHTOB A HCITONMB30BAHHE
MOA3eMHBIX BOJ NPHOOpENno MIaHOMEPHBIM U CUHCTEMATHYECKHU Xapakrep bbuia co3naHa
crieuabHasA OpraHu3aling 110 0y peHHIo Ha BOAY, B CTAHOBICHHU KOTOPOH 3aMETHBIN BKJ1aA BHECTH
M H HltnH, A 1 Koposies ¥ ap B 40-x rogax 3Toro crojieTus 001b10H 00beM I'e0JIOTHYECKOTO
KapTHUPOBAHUA OTACIBHBIX PaiiOHOB peCNYOIIMKH BBINOJIHHWIA YAMYPTCKas reo/iorudeckast KOHTopa,
Ha 0aze koTopoH B 1938 roay obpazoBasicst NOCTOAHHbIN U3bICKATEILCKHH oTpsad npyu UxeBckoM
METAITYPrHYECKOM 3aBO/E

C co3nannem B 1948 roga nocTossHHO A€HCTBYIOIETNO U3BICKATEILCKOTO NOAPA3ACHACHHS NIPH
YaMypTCKOH NPOEKTHOH KOHTOpPE, a B 1955 rony YaMyprcekoro ¢gunnana « Pocrurnporopcensctpoii»
(no3nHee OOBEAUHEHHBIX B MPOEKTHbIH HHCTHTYT « YAMYPTIpaXKAaHIPOEKT») HAuaaoCh
(popMHpPOBAHHE PErYJIAPHOH CITYXKOBI 110 U3YYEHHIO TPYHTOB B opraHu3anuu 3ToH Cay»0Obl 00/bIIas
3acayra npuHaanexkut H II Keinacosoit u 1O A Enbunosy Crapanusamu KO A Ennnosa,
® U Cepreesa, A K Anapeesa, C 3 Ilonosa, TA Conosseroit, C A KapckaHoBa U ApyrHX B
YIMYPTHH CTaJIA BHEAPATHCA COBPEMEHHBIEC TEXHUYECKHE CPEACTBA UCTIBITAHUS TPYHTB, HAYAJIACh
CUCTEeMAaTH3alHd MaTepUaioB U3LICKAHUN H PU3HUKO-MEXaHHUYECKUX CBOMCTB I'PYHTOB B 2TO *Xe
BpeMs co3zaBanach jlaboparopHaa 0a3a onpoOOBaHUA IPYHTOB, B (POPMUPOBAHHH KOTOPOH
yuyacTBoBaJIH A K CyBoposa, B 1 Uebrsimuesa, 1 A Abpamona 4 1p

Oco0BIM BKIIA/l B HCCIIEJOBAHKE MPYHTOB, HAXOAAIMXCS B BOOJOHACKILLIEHHOM COCTOSSHHH, H B
pa3paboTKy HaydHbIX PEKOMEHAALUNA YCTPOHCTBA PYHAGMEHTOR HA ITHX MPYHTAX BHEC B IOBOCHHbBIC
rOfibl MPH PEKOHCTPYKUHHU II0THHBI MKEBCKOTO Npyaa ¥ pH CTPOUTENBCTBE 3aBoaia «HkeTanp»
Bcecor3HbIi HHCTHTYT IO C10XHBIM pyHnamedTam BUOC

B 50-60-e ronp! KpynnHOMAaclITaOHBIE HHXEHEPHO-TCOIOTHYECKHUE W3BICKAHUS OBIITH Clle1aHb]
HHCTUTYTOM «I HApONpOeKT» A NpoeKTHpoBaHud BoTkMHCKOM W Huxnekamckoil ['IC
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B 60-70-x rofax Ha TeppUTOpUH YIMYPTHU [OpPHKOBCKUM I'CONIOTHYECKUM YIIpaBIeHUeM Obina
BBLITIONHEHA KOMIUIEKCHAS TEOJOrHYECKas ChbeMKA, BKIIIOMABILIASA W3yYeHNe reoMopHOIOTrHYECKOTO
CTPOEHHSA, THAPOT€ONOrHYECKHX H HHKEHEPHO-TEOJOTHYECKUX YCITIOBUN

[lepBeiit KycTOBOH BO03a00p NOA3EMHBIX BOA OB COOPYXEH I10 NPOEKTY H NOA PYKOBOJACTBOM
IO A EnsuosaB 1961 rony Ha FOxHOM nnocenke r Borkuncka B r Capanyne Ha ocTpoBe 3eieHbIi
B 70-x ropax 6bU1 COOpYXEH HHUIIETPALIHOHHBIH BO03a00p U3 JIMHEHHOTO psiaa BOA03a0OPHBIX
CKBaXHH

MayuenueM TPYHTOR B YAMYPTHH B nepuon ae 1991 roja zaHuManuch H3LICKaTENAbBCKUE
NoaApa3ACHcHUA NIPH HHCTHIY1dX « YAMYPTIPaxIAAHIIPOEKT», « YIAMYPTCENBIPOEKT»,
«JIlearunposoaxos», «Mnpomammnpom» H Apyrux opranu3zauusx C 1976 roga IO A EnblLioB ¥ ap
HAYaNHM MCCJIEIOBAHUE TPYHTOB Ha COBPEMEHHON HAYy4YHO-TEXHHYECKOH OCHOBE HAa WHYKEHEPHO-
CTPOUTENbHOM (paKynsTeTe MKeBCKOTO MEXaHHYECKOTO HHCTHTYTA

[Toa pyxosoncTsom B A KoxkeBHukoBa B 1974-1976 rogax B canatopuu «MeTanaypr» 6b110
OCYILECTBIEHO OypEeHHE MATH CKBAXHWH, BCKPBIBIIHX MUHEPAJIM30BAaHHBIE U MHHEPAIbHBIE BOJIbI,
a TAKKE paccoinl ¢ pasHuX rayoud 10 1026 m Takum 00pazoM, r’HApOreoIorHYecKrue NpPorHo3n!
0 BO3MOKHOCTH ITOJIYYEHHS BOJ] pa3HOr0 COCTABA B OTHOM MECTE [ JIeueOHO-0310POBHTEIBHBIX
ejreil, 000CHOBAHHbBIEC paHee, HAILUIN MTOATBEPXKAEHHE U NPaKTHUECKYIO peanu3anuio [10]

1.2, O rpyHT03K0/10r K

1IHpoKH# pa3Max CTPOMTEILCTBA B POCCHH, B TOM YHCJIE B YAMYPTHH, NIPHUBJIEK K PEUIEHUIO
NpoOJIEM OCBOECHUA TEPPUTOPHH M CTPOUTENBLCTBA CHCUMATIHCTOB MHOIMX OTpacjeH 3HaHHs,
BKJTHOUAA reoiorod B ¢B43u ¢ 3THM OTpe0oBaIaCh MX NOATOTOBKA ¥ NPUOIIMIKEHYE FEONIOTHYECKUX
HayKk K HYXIaM CTPOUTEAbCTBA B 3THX yCHoBHAX BO3HHKIA HOBas CHEUHAILHOCTE H
OUCIUIUIMHA — UHXEeHEpHas (TeXHUYECKAs) €ONIOTHSA

OcBOEHHE U 3acTpoiiKa OONBLIUHX TEPPUTOPHH NPHBEIIH K IKOJIOTHYECKH HEDIAaronpHATHLIM
H3MEHEHHAM IIPUPOAHONH cpeasl ITO NoTpeboBano CO3TaHUA MEXIAHCUMUIIIIMHAPDHON HAYyKH
«['eo3xonorus» (o npeanoxenuro akageMuka B 1 Ocunopa), H3yyaroniei «HeXXUBO€E BELIECTBO
reochepHbIx 000/109eK 3eMIN KaK KOMITOHEHTY OKPYXAaroIUeH Cpelbl i MUHEPAJIbHYH) OCHOBY
OGuochepbdy OCHOBHOE BHUMAHKE B HOBOHM HayKe yAeNeHO BEPXHEH YacTH JIMTOChEPDI 1 MPOLIECCaM,
MPOMCXOAAIIHM B HEH 1O/ BIUAHMEM MPHPOIHBIX H TEXHOT¢HHbIX (PAKTOPOB

OaHOBpPEMEHHO MOJ aHAJOTHYHLIM Ha3BaHHEM MOABHIIHCH TPYHAbl reorpapruecKOro
HanpaBJICHUs B yCHOBUAX U3MEHEHHS TOPOACKO# cpelibl BO3HHKIA HEOOX0AMMOCTL NOATOTOBKH
«TEOIKOJIOTOB» IJTOMY OBLNIO yae/lieHO 0co0oe BHHMaHHUEe Ha KOHPEpEHIUH «IJKOJOTrHUYECKas
reolorus M panuoHalbHOe npHpodonoab3loBanue» (C -Iletepbypr, 1997) B atux ycnoBusax
NpaBOMEPHO H3MEHUTH HAa3BAHHUE NUCLHINIHHBI O TPYHTOBOH Cpele ANd CNIEHAJIHUCTOR
CTPOMUTEALHOTO IPOPUIA

N3yueHne HHXEHEPHOW reofA0THH, HApAAy ¢ MpUPOAOBEACHHEM H MEXAaHUKOH T'DYHTOB,
BKJIFQUEHO B [IPOTpaMMY IIOATOTOBKH HHKEHEPOB-CTPOHUTEIICH B BHE OTACNBHBIX [IPEAMETOB, XOTA
110 CYTH CBOEH OHH ABNAIOTCA YACTAMH OJHOH KOMIUICKCHOH JHCIHIIIHHEL, HA3BIBAEMOU YUECHBIMHU
no-pasHoMy «OCHOBBI I'PYHTOBEICHHA U MEXaHHKH I'pyHTOB», «JCHOBBI MEXAHHUKH I'PYHTOB H
HHXXEHEPHOM reonorun», «l'eoskonorus» U Ta llenecoobpas’HO OOBEAMHEHHYIO JUCUHILINHY
HA3LIBATH KPaTKO H 0000menHo ITOMY TpeDoBaHHI0 HaHOOJIEE BCEro OTBEYacT Ha3BAHHUE
«I pyHTO3KONOTHA», TAK KAK OOBEKTOM PACCMOTPEHHUS U HCTIOIb30BAHHS B CTPOHTENBCTBE ABIACTCA
TPYHT KAk cpella OOUTAHHA U CTPOUTEIHHO-XO3AHCTBEHHOHN HEATENBHOCTH 4Y€JIOBEKA
CnenosarenbHO, B OTIIMYHE OT HH)KEHEPHOW I'eQJIOTHH H IPYHTOBEACHHS, IPYHTOIKOJIOTHS — 3TO
0011acTb 3HAHHH O TPYHTAX IJIA MOATOTOBKH CHEIIHATHUCTOB CTPOUTENBHOH OTPACIIH



B cootBeTcTBHH cO CTPOHUTETLHBIMH HOPpMAaMH M IPABHJIAMH IUIA OTAEIBHBIX PaHOHOB CTPaHBHI,
7€ TPYHTOBBIE YCIOBHUS HMEIOT CYLIECTBEHHBIC MECTHBIE OTIHYMSA, pa3padaThIBakOTCA CBOM
pErHOHaJbHbIC HOPMATHBLI U ONMCAHHA TPYHTOB, KyJa BKIIOYAOTCS TaKXKe pa3/iesibl o Fe€0JIOrHH,
IHAPOreonOruM M IpyTruM CMEXHbIM aucuunnuiHaM Hatpumep, «CTpOUTENBEHLIE CROUCTBA MPYHTOB
paitoHa JlenuHrpana» u Ap Takue oboOmaromue padoTel, IpeIHa3HaYUEHHbIE IS H3BICKATENIEH,
NPOEKTAPOBILKKOB U CTPOUTENEM, Oosiee y10OHO H ITPABHIIEHO HA3bIBATh IPYHTO3KOJIOTHEH PETHOHA
CnenopatefibHO, Ha3dBaHHe «IpyHTO3IKONOrHg YAMYpTUm» Oojiee OTBEYAET PErHOHATBHOMY
OMUCAHUK FPYHTOB

M Tak, rpyHTO3KOJI0r U ABIAECTCH KOMITNIEKCHON JUCUMIIIMHOM, H3yvalroiled IIOKPOBHYIO YacTh
3eMHOH KOpBhI KaK O0OBEKT CTPOHUTEIbHOH M XO3AHCTBEHHOH AEATEIBHOCTH 4Y€/IOBEKaA
[pYHTOIKOJOTHUA HCCAEAYET NPHPOAHOTEONOTHYECKYIO CpeAy H €€ OUHAMHKY NOJ BIHAHHEM
MPUPOJHBIX U AHTPOMOrE€HHEBIX (MCKYCCTBEHHO BBI3BAHHBIX YE€JOBEUECKOH AEATEIBHOCTHIO)
dbaxTopoB, onpeaenser PU3UKO-MEXaHHYECKHE H XHMHYECKHE CBOHCTBA IPYHTOB B COBOKYITHOCTH
C IOA3eMHBIMH BOAAMH, TPOTHO3HPYET UX U3MEHEHHE BO BPEMEHH, pacCMaTPUBAET HAIPSKEHUS
1 aedopManvi OCHOBaHHH M0 BAMAHUEM BHYTPCHHHX M BHEIHHX cHil (JHA I03BOMNACT [1aBaTh
OLIEHKY CBOHCTB I'PYHTOB, KaK MO OTAC/IBHBIMH COOPYKEHUAMH, TaK U LA Le/bIX pernoHoB Ha
Dasze ee TCOPETHYECKHUX H AMITUPHUECCKHX TOJOXKEHHUN MPOU3BOIAATCA PACYETHl YCTOMUUBOCTH
GYHIAMEHTOB U MOA3E¢MHBIX COOPYXKEHHH, CKIIOHOB H OTKOCOB, 00OCHOBBIBAIOTCA MEPONIPHATHUS
10 YNY4IICHHIO TIPHPOIHO-TE0JIOTHUECKOH (I€03KONOrHueCcKo) cpeasl ¥ MO NpeaoTBPAIICHHIO
HeOIaronpusaTHbIX ABACHUNA B IPYHTAX

[ pyHTO?KONOTHA, HAXOAACHh HA CTBHIKE NIByX 001acTeil 3HaHMH (Te0IOTHH M CTPOMTEINILCTBA),
TECHO CBA3aHA B [IEPBYIO OUEPEADL C HHXXEHEPHOH Me0NOTHEH (TC0IKONOTHEH ), MEXaHUKOH IPYHTOB
H GYHIAMEHTOCTPOCHHEM ITH H APYTHE CBA3H IPYHTOIKOIOrHH CXeMaTHYHO H300paXKEeHHl Ha
pHC 1 S e -

FPYHTO3KONOr WS
(HayKa © rpyNTOBOM cpege)

$

l fesjedr npupoa - [ eQ3IXQ- "RYRTIO-
BeuHMA £Q HO -7 EONOTA AOFBNBCaKa MHANRPA~ Bhi¢ CCHOBJ -
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QOMAERYD | HeCLw B MEYOAS M SORMALWA B QeMeHME DA
VLAGH ¥ A r YHTOBOM TERHUES EpyHtdx, ¥i BOIAOMC TR -
GBAINEIHAR LOPHE # WX TN AL TOUYMBOECTR an SyMHaa
TPYNTOR # = uegnarunan rpYHTEaOR CRBOMDE MAHTDH W
T8 30 MMLX i i #Twuer AGT -~ CpeAs » oo MACT MECE A yr v dan

BGR I ACALTBAN HALTEH 15008
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OUeHMKA FRYHTOS W :
CROVEYE QCHQRIAMNUR, ©e0n0-
Frverkan AAPRKTENUCTIHKS
YUALTHOS 34CTROAKK

FacueT o APOEKTWROBAMME
DCHOBANWE, OTKOCOB W 104
SEHHMX COOR ¢4 eHKi

OCHOEAHVE »

Huyxpuepnan O

FeOADT MR

MEXARVN G
i Py O B[RO MU . t MADDE E0H0T KA . } DYHTOR

Fadakonoregn FeOmMexaringa

Puc 1 Cxema cocmasmueix yacmei u c6s23€U SpyHMOIKOA0ZUY C OPYSUMU HAYKAMU

CnoBo «rpyHT» (0T HeMerkoro «Grund») B CTPOHTENIBHYIO TEPMHHOJIOTHIO BKJIOYEHO, I10-
BHIKMOMY, [TOJ1 BIUAHHEM HEMELKHUX crielHanucToB B KoHue X VIII Beka IlepByio B Poccuu kHUTY
IO TPYHTaM M3Jaji B Xypsaie nyre# cooOuieHns uixernep M C Bonkos («O06 uccneposanuun
TPYHTOB 3€MJIM MPOH3BOAHMOM B CTPOHTENsHOM HCKyccTBe», C -[16, 1835 r) C tex nop mon
TEPMHHOM «TPYHT» IIOHUMAIOT €CTECTBEHHYK) H UCKYCCTBEHHYIO Cpelly OCHOBAaHMH 3laHHH W
coopyxeHHuit Ceiiuac 3TOT TEpMHH MPOYHO BOIE]T B CTPOHUTENBHYIO JTHTEpaTypy U obHXon U
TPAKTYeTCA KaK cpejia 0OMTaHHs U AEATEILHOCTH YEJIOBEKa
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1.3. Peabed ¢ 2eMeHTAMH reoMopgo10TrHH

Tepputopus YIMypTHH NpeacTABIAET COO0H HEBBICOKYHO PABHUHY, CIOXKEHHYIO OCaNOYHBIMH
BEPXHEMEPMCKHMH OTIOKEHHAMH, HMEIOILYIO 00l1ilee MOHMKEHHE ¢ CEBEpa Ha 10T ¥ ¢ BOCTOKA Ha
sanan [32] Ona apnserca yacThio Pycckol mimardopMbl H 3anaaHoro Kpeuia rnorpedbeHHoro
[Tpenypansckoro nporuba bau3ocTs Ypalla ckazanach Ha reoMOp(oIOrHYECKOM CTPOECHHH B
uenom Tak, BOCTOYHAsA MOMOBHHA pecnyOJIMKH MpeAcTaBiseT BO3BLIUCHHYIO 30HY OOLIMPHOIO
Bepxne-Kamckoro Baja — ¢1a00 BBIpaXXEHHOTO TEKTOHHUYECKOIO MOJHATHA, TPOCTHPAKOLIETOCA B
HanpaBJICHUH, OMTH3KOM K MEPHAHOHANBHOMY 3anafHas 4acTh TEPPUTOPHH 00pa3oBaHa MOJOrHMH
BHELLHUMH CKJIOHAMHM ITOr0 Baja, Npeodpa3’OBaHHBIMHU JCHYIAIMOHHBIMH IPOLECCAMH

Ha cesepo-BocToke pecnydnuku {npaBodepexse pexu Uenuel) pacnonoxeHa Bepxue-Kamckas
BO3BBILIEHHOCT, AOCOJIIOTHBIE OTMETKH MECTHOCTH 3/1ech aocturatoT 323-330 m Panon
OTJIHYAETCA 3HAYHTEILHOH NepeceyeHHOCTRIO, O0YCIIOBIEHHON AEHYAAlIMOHHEIMH MPOIIECCaMH,
¢ nepenaaoM BoicoT 10 100 1 Goee MeTpoB

[OxHee pexu Yenipl, Mexay e¢ NPHTOKOM pexoil JIo30# u BOCTOHHON rpaHHLIER YIMYPTHH,
PacIoJIoKeH TaKKe BO3BRIIEHHEIH U CHIIBHO H3pe3aHHbIM Y3IKUMH PEUHBIMH JOJTHHAMH H JIOTraMH
paifiOH 31ech NPOXOAAT Bogopasaensl NpUTOKOB pek Yenuet H Kambl OTaensHbIE BO3BBIIIEHHOCTH
B Jlebecckom u LllapkanckoM paiionax pocturarot 300-320 M Han ypoBHeM baaTuHckoro MopA

MeCTHOCTb B BEPXOBBAX JIEBBIX MPUTOKOB peku Henubl Mexay pexod Jlo3oH W 3amaaHoOH
rpaHHIlei TIpeACTaBIgeT PaBHHHY, rIe¢ HEOONbIIME BO3BBIMIEHHOCTH YEPEAYHOTCS C POBHBIMH
AKKYMYJISATHBHBIMH IUIOINAASIMH

Ha roro-Boctoke, Mexay pekamu Hox U Kama, pacnonoxena CapanyibCkast BO3BBIILIEHHOCTS,
HauboJIee BLICOKAs TOYKA KOTOPOi HMeeT OTMeTKY 249 M abCOMOTHOH BBICOTHI

[To nonune peku KniabMesb pacnojiokeHa oOumHpHas necyaHas HU3HHA HpoOIeMaTH4HOro
MPOHCXOKAEHHA, HA KOTOPOH TeCKH 00pa3yloT MI0OHBI, NTOKPLITBIE XBOHHBLIM JIECOM B BepxHeM
TeyeHHH pekrd KHiipMe3b HU3HHBI 4ACTO 3a00JI04EHBI, 311€Ch paclpoCcTpaHeHbl TOpdAHbIE 00JI0Ta

MecTHocTs B DacceiiHe peku X oTnnuyaeTcs CpelHEH MepeCceUYEeHHOCThH, POopMbI NOJHH
OrJIaXKE€HBI JEHYAAIHOHHBIMH NPOLIECCaMH

B dopmupoBaHny reoMopdo10rHiecKoro CTpoeHH;
YIMYPTHH elle MHOTro€ He pacKpbiTo 3ITO, B IEPBYHO
OoYyepeab, KacaeTCd Hauyasjia pa3BHTHS JEHYJALHOHHBIX
MPOUECCOB H MpeBpaIlleHUA MeHEeNJICHH3UHPOBAHHOM
rnaneopaBHUHBI B APKO BhIPAKECHHBIE BO3BBIILICHHOCTH C

Y aspmonck £

Xxopouio pa3paboTaHHBIMH TNYQOKUMH PEYHBIMHU R\ .
"

noauHaMy J1o KOHLIa He BhIACHEHA CBA3b (GOPMHPOBAHHUS R v L

NONIMH COBPEMEHHBIX PEK ¢ UX MajleoaHaloraMu s

BBI3BIBAIOT BO3PaXXECHHUA NOBOILI O CTEIICHH y4acCTHA
NeAHUKOBOIT JIEeATEJIbHOCTH B (QOPMHPOBAHHH
HEKOTOPBIX 3JIeMEHTOB penbeda BoluelieHHbIE HA
BOOpA3Aeaax «Myru», 0 HaleMy MHEHVIIO, ABAAIOTCS
OCTAHLAMU ME3030UCKOTO MEHETIEHA

Puc 2 Cxema nozcpebennoii peunoti cemu Ilogononces
(no EM Cepeeesy)

1 — cpednenneticmoyenosas cems (NYHKMUPHAR TUHUA),

2 — mo dice, npednonazaemas (moukiu),

3 — pannenaelicmoyernosoe pycno Bonzu (cnaownas

NURUA)




ITpoTHBOpeYUBHI OOBACHEHUSI HEKOTOPBIMH CIIEHUAIHCTAMH aCHMMETPHH JOJHH C NPaBo- H
€BOCTOPOHHUMM KPYTBIMH CKJIOHAMH, HaAIpUMED, pek Bama u Mx

CoBeplLIEHHO HE M3YYEHBI ABACHUA nNepexsara KaMoi pek, Hanpumep, Mka v, BO3MOXHO,
CuBbl, 0 YEM MOXKET CBUIETEILCTBOBATH JIECBOCTOPOHHAA KPYTH3HA WX KOPEHHBIX CKIIOHOB

1.4. Kiiumar

Knumar pecnyOJIHMKH YMEPEHHO-KOHTHHEHTANbHBIA C NPOJAOMKHTENBHONR XOJOAHOH
MHOTOCHEXXHOH 3UMOM U KOPOTKHM JiIeTOM [13]

OcobeHHOCTH aTMOC(EPHOI LIUPKYIIALMH, XapaKkTepHble 1 [Ipeaypanss, B TOM YHCIIE U AN
YIMYypPTHH, OTNIPEIEIIAOTCA YACTOTOH H TPOXODKUTEIBHOCTHIO MPEOBIBAHUS PA3IMYHBIX BO3AYILHBIX
Macc B oCHOBHOM 3aecCh npeofiafaT KOHTHHEHTANIbHBIE BO3YIIIHbIE MACChl YMEPEHHBIX LIUPOT,
KOTOPBIE JIETOM HMeIoT TeMnepatypy mitoc 15-20°C, aumoii okono munyce 15-20°C

[IpOHUKHOBEHHE MOPCKOr0 BO3JYXa YMEPEHHEIX WIHPOT, CBA3AHHOE C LUUKIOHUYECKOH
JNEATCIBHOCTDIO, PA3BHBAIOLLECHCS HAll CEBEPOM H CEBEPO-3a11aaoM EBPOMNELL, BBI3LIBAET B XOJIOAHOE
BpeMs I'ojla pe3KOe MOBBIILEHUE TEMIIEPATYPhl H HEPEAKOES HACTYIUIEHHE KPATKOBPEMEHHBIX
OTTENENEH

JleToM BXOXAECHHUE MOPCKOro BO3AYXa NPHHOCHT MPOXJIaJHYIO H BAaXHYIO [IOTORY

KOHTUHEHTAJIBHLIN apKTUYECKHH BO3IYX, HEPEIAKO BTOPramoIUACAa B YIMYPTHH) C CEBEPA,
MPHHOCHT CHJIBHBIE MOPO3bI 3UMOIH (110 -40" 1 HiKe), 4 TAKHKE YACTHIE HOUHLIE 3AMOPO3KH BECHOM
H OCEHBIO

B netnee BpeMsa u3penka HaOMIOAAECTCH NOCTYINIEHHE € I0Ta H I0T0-BOCTOKA OYE€Hb TEIUIBbIX
BO3AYIHBIX MAcC, C KOTOPLIMH CBAI3aHA 3aCYNIMBAA XApPKasA NOroJa 3HAYHTENBLHOE pa3IuyHe B
TEIUIOBOM PEXUME palfOHOB pecyONHKH 00BACHAETCS MPOTAKEHHOCTBIO €€ C CEBEPA Ha 10T Doree
yeM Ha 300 kM B uenoMm ceBepo-BOCTOK Ooflee XONOAHBIH, YEM I0rO-3amnaj YCTAaHOBJICHHbLIC
3aKOHOMEPHOCTH CE€30HHOH UMPKYJIALUM BO3AYIIHBIX MAcC [TO3BOJIMJIH BBIICAWTE Ipeobiagaroniye
HarnpaBJiCHUA BETPOB 3UMOM — C I0OTO-3amajia, IETOM C ceBepo-3anajia

Cpeansas rogoBas TeMmeparypa Bo3ayxa konednercs okoso +0,90°C B ceBep0-BOCTOUHBIX
paloHax u okoso +2,1°C B woro-3anaaHeix (cM tadn 1)

CaMoe Terioe BpeMd rofia — BTOpas M TpeThA JAE€KAIbl HIOHS, KOTJA CPEAHAs TeMIleparypa
BO3/1yXa 3a A€Kaay 4alile Bcero ObiBaeT nopsaka 18-19°C, mpu 3ToM B AHEBHbBIE YaChi OHA JOCTUTAET
0o6s1yHO 20-23°C MakcuManbsHas TeEMAEpaTypa BO3lyXa B ITO BpPEMS rojla MOXKET AOCTUraTh
35-38°C Haunbonee X0noaHBIM MEPHOIOM SBJIAETCA TPEThA JEKaia SHBApA, KOTAa TEMIIEparypa

Tabrmuya |
4 Cymma
| Hazsanm % i E i s g g E’* !é' .E‘ | Lg- é‘ g Cp eAHEMECAIHBIX
CTAHIMHMH gj - Z = < | = 2 = O(; ke E.[ o | OTPHUATENBHBIX
l N - TeMIepary p
[nasos | -1511-141] 79| 14 100|147 | 175|149 | 89 | 18 | 61 1-122| 12 55 4
[Uapkan |-162|-147] -88 | 10 | 100 [ 154 [ 180 [ 156 | 92 | 14 | -67 |-134| 09 50 8
Cromcn | -147|-135] 79 | 20 | 110 | 160 | 183 | 160 | 95 | 24 | 55 |-123| 18 539
Botkunck | -156 | -143| -80 | 18 | 107 [ 159 | 184 | 163 | 96 | 23 | -60 [-130] 15 56 9
BaBox 146 [-132]-71 [ 25 113160184 [162] 99 | 24 | -56 [-120] 20 525
[Capamyn | -148 | 136 -74 | 22 | 116 | 166 | 188 | 164 | 100 | 26 | -56 |-126] 20 536
Moxaa |-142|-133] -75| 21 | 111160187 | 158 95 | 23 | 58 |-124| 19 532
Urpa 148(-138]-77 [ 20 [ 98 [152[175[152 | 90 | 12 | -68 |-128| 12 | 559
Vxesck | -142|-135) 73 | 28 | 111 | 168|187 | 1651100 23 | -56 |-123] 21 529
NeGecor | -150]-1421 -82 | 18 [100 [ 156 [ 178|156 | 92 | 16 | -64 |-131] 12 56 9
Centi 145|-138)] -73 | 24 | 104 | 163182161 | 96 | 20 | -58 | -126| 18 56 4
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BO3/lyXa B cpeaHeM 3a aekamy cocTasiseT -15°C, -16°C. Munumansaeie TeMneparypsl Bo3ayxa
ObIBatOT 00bI4HO -36°C, -40°C, a B Hanbosiee X0J0AHBIE THH MOPO3bl AocTHraroT -47°C, -48°C.

Ha Gonwieii yacTH TeppuTOpHH pecnybiauku 3a rox Beinagaer 450-500 MM ocanxos, a 3a 5
MecstlieB JleTHero nepuoaa 250-350 mM. KnuMaTtHueckue yenosusa pecnyObiIHKH 110 c€30HaM KPaTKO
XapaKTEepHU3YIOTCH CICAYIOMHUMH JaHHBIMH.

3UMA. 3uMHHH mepHod Ha ceBepe pecnyOIuku mnpomposkaercs oOniuHo ¢ 21-22/X mo
10-13/1V, 1.e. Ha 5-10 nHelt goablie, 4eM Ha 10TE.

3uMa NPOAOIDKHTENLHAA M MHOTOCHEXHaA. CHEeXHBIH nOKpoB 00pa3yeTca Ha MoigX OKOJO
10/X1-18/X1 u nocturaer 45-60 cM B KOHUIE MapTa. B 3aBUCHMOCTH OT TO/TILIUHEI CHETa H HU3KHX
TeMIlepaTryp HaxoauTca rmyOuHa npomMep3anusa rpysra. Hanbonee HHTEHCHBHO ITOYBa ITPOMEP3aET
B HOAOpe U aexaOpe, Korga CHEXHBIH MOKPOB €Ile Mal, a TeMIeparypa MOXeT CHHXXATLCA [0
-30°C, -36°C. B xoHlIe 3UMBI TPOMEP3AHUE IPYHTA MOXKET JOCTHraTh HAHOOJBUINX 3HAYECHHH: B
IICHTPAJbHBIX H 3amaaHpiX paoHax 65-90 cMm, B ceBepHbix — 1o 70-100 (cm. T1abmn. 2). B 3umy
1968-69 n 1969-70 rogos Mep3/10Ta JOCTHraNa Ha OrOAEHHBIX y4acTkax 1o 120-180 cm. bonee
NoapoOHbIE CBEAEHUS O HPOMEP3aHUH IPYHTOB H3/I0XeHb! B rase VI. |

BECHA. Becna B YaMypTHH Ha4HHAETCS paHbllE HA HOTo-3anajie, riae MoJOKHTEIbHAA
TEMIIEpaTypa yecTaHaBIHBaeTcs oxojo 7-8/1V, B npyrux xe paionax — 9-11/1V. Bo BTopoit aekaae
anpes CHET MOJHOCTBIO CXOAHT ¢ MojieH, a okono 21-26/IV Bo3nyx nporpeBaetcsa a0 +5°C u
IPYHTHI TTIOJTHOCTBIO OTTAHBAIOT HA BCHO TVIYOUHY.

JIETO. B ceBepHOit monoBuHe pecnyOIHMKH j1eTo HaunHaeTcs oOpdHO ¢ 10-15/VI, a Ha 1ore Ha
10 queii panbiie. [IponomKHTENIBHOCTD JIETHETO BpEMEHH Ha Iore cocTasiger 2,5-3,0 mecana, Ha
CeBepe — 2 MecHIa.

OCEHB. 20-25 aBrycra Ha rore H oxko0 135-18/VI1II Ha ceBepe cpenHss TeMneparypa Bo3ayxa
ycraHaBauBaeTcs Huwke +15°C M HacTymaeT nepexol K ocenu. [lorona MeHseTCs, HAUHHAIOTCA
NMPOAOKHTENbHBIE NOXKIH, CO3NAKOIIHUE YBETHYECHHYIO BIIa)XHOCTb BO31YXa U IPYHTOB.

[TonoxutenbHblie TEMIIEPATYPHI BO3OYXa B YIMYPTHUH fepxkatca B cpeaHeM 190-200 nueii.

3aMOpO3KH BO3MOXHEI B IEPBOM JNEKAaJAe HIOHNA, a2 HA CEBEPE U B 3aMKHYTBIX HH3HHAX — BO
BTOPOH MOJIOBHHE HIOHA.

Tabruya 2
| .C]JE:.EIHHH ray 6HH;ﬂpDMep3aHHH rpyHToB | Makcumanbuag rny OmHa npomMep3aHus,
[22:;1:{:& Hﬂ[ﬁ'lﬂe}z ::juﬁ Tun rpy Hra NOA CHEXHBIM NOKP OBOM, CM - CM
vxit | w | o | v | v | PO Sonnwan | nanvensuan
_ | MHOFOIETHA A _

[nazos | 1945-1959 |Cyraunucrsie | 32 56 87 98 - — | =
fichecen | 1947-1958 | Towe | 34 | @3 o e [ — =
Centnl 1949-1957 Toxe | 27 42 635 66 —

1949-1947
BorkuHck 249-1947, To xe 43 69 83 97 —

1959

_Baanm ]3;18-] 99589 Cynecuanniid | 20 | 31 59 66 | — —

1936-194

’ | 23 38 .

1949-1957 Cy rnaHuCTbIN | 63 66 104 24
M oxra 1848-1957 | Cymecyanblit | 45 71 85 39 - —

1.5. I'ny6uHa ce30HHOTO NPOMep3aHHsl TPYHTA
B CHull no ocHoBaHnsAM 34aHHK U COOpPYXEHUH 33 HOPMATHBHYIO TNIYOHMHY CE30HHOTO
MpoMep3aHuUg IPyHTa NPHHHAMAETCA BeJIMYHHA, PABHAA CPEIHEH H3 eXEeTroaHbIX MaKCHMAIbHBIX
IJIYOHH CE30HHOTO IpOMEp3aHusd, Mo AaHHBIM HaOMOAEHUH 3a ImepHoA He MeHee 10 nert 3a
(aKTHYECKHM ITPOMEP3aHHEM I'PYHTOB I10J1 OTKPBITON, OrOJI€HHON OT CHEra ITOBEPXHOCTHIO
FOPH3OHTAAbHON IUIOLIAAKH, NPH YPOBHE TPYHTOBBIX BOJ, PACMOIOKEHHOM HHXE DIYyOHHBI
CE€30HHOTO IIPOMEP3aHHA IPYHTOB.
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CoennansHeIX paboT Mo U3y4YEeHHUIO ITTyOHHBI [IPOMEP3aHHA JJiA BbIpabOOTKH HOpPMAaTHBHBIX
nokasarejied B YIMYPTHH HE NPOBOAHNOCE VIMEWOTCA pa3po3HeHHbIEe JJaHHbIE O BEJTHUYHHE
MEP3JI0ThI, YCTAHOBJICHHOH NP OYPEHHH HHKEHEPHO-TEOJIOTHYECKHUX CKBAXKHH YCTaHOBJIEHHAA
IpH 3TUX padoTax TOJIUIHHA MEP3NOTH MO MHOTOJIETHUM HaOMOMEeHHAM COCTaBIISET MAKCHMYM
O OrOJICHHBIMHY YYaCTKaAMH ILIOCCEHHBIX JOPOT, JOCTHTas 2-2,5 M

[To nanHeIM MkeBCKOH aBHAMETEOCTAHLIMH, MAaKCUMAJILHasA IIPOMEP3aEMOCTD 33 NOCIEAHHE
rojbl COCTABHIIA

I na3oB bonee 150 cm, BoTkuHCK 150 cM,
Moxra 149 cMm, HNxenck 139 o™

HopmatupRag myOnHa npoMep3aHiA Ha OTOJIEHHOM OT cHera IUIOIaaH 1o TeITIOTEXHUUECKUM

pacyeTaM OnpeaeaseTca no Gopmyne

H" =H,[SIT,1, (D

rae 2IT, ] —cymMa abCOTIOTHBIX 3HAYEHUH CpeIHEMECTIHRIX OTPHLATENLHBIX TEMIIEPATYP 3a 3UMY
110 pe3yasTaraM HaOaaeHuH THAPOMETEOPOIOrHYECKHX CTAHIUA,

H — rny6una npomep3anus npu JIT, [ = I, 3aBuCAmas OT BUJa IPyHTa, U NPHHHMAETCS
paBHOH (CM ) oA

CYTJIMHKOB Y [NIUH — 23,
CymneceH, NeCKOB MEJIKUX U NIBUIEBATHIX  — 28,
MECKOB KPYMHbBIX ¥ CpeaHel KpynmHOCTH — 30,
KPYITHOOOJIOMOYHBIX I'PYHTOB - 34

[To dpopMyne (1), Ha oCHOBaHHH HAOIIOACHHH T'MAPOMETEOPONOTHYECKHX CTAHIMH, ObIIH
paccYMTaHbl HOPMATUBHbIE [NIyOHHbBI CE30HHOTO IPOMEP3aHHA IPYHTOB JUIA HACENIEHHBIX TYHKTOB,
NepeynclIeHHbIX B Tabnnue 3

Tabruya 3
H acenerui HopmarusHas riiy OMKa CE30HHOTO BPOMEP 3aHHA DY HTOB, CM
Ty HICT Cy FMMHKH H LIHHbL CY NECH, MECKU MENKHE H necxuuxpynuhle U KP Y MHO-00N10MOUHDBIC
IbUICBATDHIC CPEaHEH KPY ITHOCTH [PY HTbI
[nasos 171 209 224 253
lap kau 178 264
173 211 226 256
203 217 246
168 249
M oxra 168 204 219 248 ]
Hrpa 209 224 253
246
Cenrsl 172 210 225 255
NeGeck: 173 226 256

[lo HaiiuM HaOMIOACHHUAM, ITTYOHHA IPOMEP3aHHA B JIECY MOJ] CHEXKHEIM ITOKPOBOM COCTABISAET
0,4-1,1 M, Te Ha 0,5-1,0 m MeHb11e, yeM B noste [1yOMHA npoMep3aHus 110 JaHHBIM OypeHHs B
napke UM Kupopa 110 eJMHOBpEMEHHBIM 3aMepaM 5 04 97 r cocrasuna

* B JIECY N0 CHEXHOM TPOIOH B MTECKaX U CYNecsX, MOACTHIAEMBIX CYITIHHKOM — 1,7 M,

* B JIeCY IIOJ PHIXJIBIM CHETOM H ITOACTHIKOH — 1,1-1,3 M,

*+ Ha JICCHOI MOoNfgHE MOA CHEXHOH TPOINOH B NECKaX, MOACTHIAEMBIX ¢ TYOHHBI 1,25 M
3MHOBHAJILHBIMH ITTHHAMH — 1,75 M,

*  pAZIOM C OTOJIEHHOH OT CHETa JI0POr0oH B IECKAX H CytecaX, MOACTHIAEMBbIX H30TJIMHOM — | ,8-
2,2 M
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1.6. [eonnoruueckoe cTpoeHHe BepXHeH YacTH pa3pesa

[‘conornueckoe CTpoeHHe pecnybIMKH OTIMYAETCA OAHOOOpasueM, YTO OOYCIOBJICHO €€
pacnosokeHHeM Ha niepexoae Pycckoil margopmel B [Ipenypansckuii nporu® BepxHsaa 4acThb
pa3zpesa 34€Ch CJIOKEHa 0CaAKAMH BEPXHEH NEepMHU (Ka3aHCKHUI U TaTaPCKHUHM APYCHI)

[ToMHMO MEpPMCKHUX OTIOKEHHH, B 3aMMaIHBIX H FOTO-3aNaJHBIX PAHOHAX BCTPEYAIOTCA YHACTKH
C BEpXHETPETHYHBIMH OCAJKaMH, B CEBEPHBIX palioHaX Hab/II0aalTCa TpHacoBble 00pa3oBaHUA
(cMm puc 3)

[Ipy HHXEHEPHO-reoJOrHYeCKUX (IPYHTOIKOJOTHYECKHX) H3bICKAHHUAX HEOOXOAHUMO
BbIAEIEHUE TOPOJ KOPEHHBIX OTIOKEHUH BEPXHEIIEPMCKOro BO3pacta ¥ NOKPOBHBIX I'PYHTOB, B
OCHOBHOM 4YE€TBEPTHYHOIO BO3pacTa, MEXIAY KOTOPBIMM €CTh CYILECTBEHHbBIE OTIHYHA, JIETKO
onpesiensieMble BU3yanbHO KOpEHHBIC OTIOXKEHUA NPEUMYUIECTBEHHO NMPOYHBIE U OTHOCATCA K
CKaJIbHbIM ¥ TIOJIYCKaNbHBIM ([0 CTPOUTENbHON Kinaccudukaumu) I[IOKpOBHEBIE K€ IPYHTHI —
HECKAJIbHBIE, MCHEE [TPOYHBIE DTH ITPU3HAKY JOCTYTIHbI )15 KIIaCCH(PUKAIIHOHHOIO NoApa3AeneHus
¥ B ITOJIEBLIX YC/IOBHUAX, H HA CTPOMNIOIIALKE, IOHATHBI KaK H3LICKATEJIAM, TAK U CTPOHUTEIIAM

KopeHHbIe 0TJI10KeHHs.

Bepxuas nepms (P)

OCHOBHBIMH KOPEHHBIMH OOpa30BaHHUAMH B BEPXHECH 4ACTH pa3pe3a YAMYPTHUH SBJIAIOTCA
OTNOKEHHUS Ka3aHCKOTO H TATAPCKOro SpyCcOB

OtnoxeHns kazaHckoro Apyca (P, kz) pacripocTpaHeHb! B KXKHBIX paHOHAX, [7I€ INTABHYIO MACCy
COCTABJIAIOT H30ITTUHBL, TIECUAHHKH, PEXE MEPIeJIH ¥ OYeHb PeIKO IIPOCIOH H3BECTHAKA HEDOIILILIOH
TONIHUHKL 10 0,5 M

OTIOKECHUS Ka3aHCKOTO APYCa OYeHb HE BBIAEPKAHDI [10 POCTUPAHMIO Y BKPECT MPOCTUPAHUS
XapaKTEPHBIM A1 ITHX OTIOKEHHUH ABJIAETCA TO, YTO B OCHOBAHHHU OHH HMEIOT TOJIILY MECHYAHUKOB
no 15-20 m 3areM ee cMeHAET nec4aHO-TIIMHHUCTAA TOJIA KPACHOLBETHAIX OTIIOKEHHH, a Hal
HEIO 3aJIeraeT riUHUCTO-MEPIeIuCTas CBUTa KpacHO-Oypoi okpacku OO1as ToauiHHa 3THX, B
OCHOBHOM KOHTHHEHTAJBLHBIX, ocagkoB aocturaer 100-200 m

[TocneaHUMHU UCCIIENOBAHHAMH HA TEPPUTOPHH YIMYPTHH BBIABIECHO npeobaagaHHe
OTHOCHUTEJILHO MABHBIX 3NEHPOreHUYECKUX ONYCKAHUH W MOAHATHH, NMPEHMYILECTBEHHO
MEPHIHOHAIBHOIO HMIH OJIM3KOrO K HEMY HAIpaBJIEHUA, NIPOHCXOAUBIIUX B TEYCHUE KA3aHCKOIO
BEKa

Ha oCHOBaHMU M3y4YEeHHA MOIIHOCTEH M (palyil Ka3aHCKOro Apyca pPHCYETCS OTHOCHTEJIBLHO
NpocTasg CXeMa MAaNcOTEKTOHHYECKOTO paHOHUPOBAaHHA, YHACeN0BaBIIas ONYCKAHHA C
aMmnauTyaamMy 10 220 M ¥ HAKOMJICHUE KOHTUHEHTAJIBHEIX KPACHOUBETHBRIX OTIOXeHUu#N Tak,
TOJIIIMHA Ka3aHCKHUX OT/IOKEHUH B mpeaenax [ma30BCKOH CUHEKIIH3LI H3MEHAETCA C 3anaja Ha
BOCTOK, OT BaTckoro Basia a0 r I'masosa, ot 120 no 160 M 1 ¢ ceBepa Ha ror, o1 Kaxxuma k MxeBcky,
npuMepHo ot 100 go 220 m

Tarapckuit apyc (P,t) Ha TeppHTOpHH peclyOIMKH pacripOCTpaHEeH HCKITIOYHTENBHO IIHPOKO
H TIpEJCTABIEH ¢ HKHUX 0 BEPXHUX IOpU30HTOB 0011elt ToamuHoi 10 350 M

Ecin ofliee reosorHyeckoe CTpOCHUE OTIMYAETCA €AHHOOOpasueM, TO pa3pe3 TaTapCKHX
OTJIONEHHH MO dallHaIbBHOMY COCTaBy BECbMA CJIOKEH U XapaKTePHU3YeTCH YaCThIMH NIEpeXoaMHU
OT OJHOH JNHUTONMOTHYECKOH Pa3HOCTH K Apyro B LenoM OTIOXEHHUA TAaTapCKOTO Apyca
NpEACTaBICHEI MEPECAaHBAHUEM KPACHOLBETHBIX U30OTJIHH, AJICBPHTOB C TOHKUMH NPOCIOAMH
[IECYAHUKOB, PEXKE MEPrelIcH U H3BECTHAKOR

[1o uccneposanuam B.1 HrHareeBa, 0OCHOBHYK) MacCy TaTaPCKOTO APYCA COCTARJIAIOT O3€PHBIC
H alMOBHANBbHBIE OTIIOKEHHSA, H COOTHOWEHUE HX MEXay c000il 3aKOHOMEPHO H3MEHAETCH B
NPOCTPAHCTBE U BO BPEMECHH TaK, paHHETATapCKHUH T'EOJIOTHYECKHH MEPUOL XapaKTEepPH3yeTC
HEYKJOHHBIMH TIEPHOSHYECKH YCHIHBAIOUIUMHUCA UM BPEMEHHO 0CIabeBarOMiMMH BIUSAHHAMU
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Puc.3. I'eonocuueckan xapma:
Q) — uemeepmuurbie OMNONCEHUA,; Pt — eepxnenepmckue omnodicenus;

N, — neozenosasn cucmema; P kz — omnosicenus xazanckoeo apyca eepxueii nepmu.
T', — mpuacoeble omnoodicenus;
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NPECHOBOAHOIO 03epa B cpeaHeTaTapcKuUM reosioruvyecKuid nepuoa HabmonaeTca TpexKpaTHas
CMEHA Pa3BHUTHS AJUTIOBUANIBHBIX PABHUH H 03€PHBIX BOIOEMOB, TPOUCXOIHBLIAA HA (POHE YCHIICHUS
WJIH 0CJ1a0NEHU TBEpAOro cHoca ¢ Ypana K KOHUY TaTapCKOro BpeMEeHH IMPOUCXOONUT HEYKIIOHHOE
CY)XEHHE ¥ HCUE3HOBEHHE 03€pHBIX DacceiiHOB

Taxum xe 00pa3zom g0Ka3bIBAETCA, YTO FAJICUHHKOBBIE H MECYAHO-TATIEUHHKOBBIE OTIOKEHHS
M3 MarMaTU4YeCKUX U MeTaMOpPHUUECKHX Nopoa Ypana, oOHapyXeHHbIE B pa3pe3ax TaTapcKoro
Apyca W HUKHETO TpHUaca, ABJIAIOTCH CTPEKHEBLIMU PauusaMH naneopyces IIpu atoM oTMevaercs,
YTO BPE3KA MAJIEOPYCES] B TATAPCKUE OTIOXKEHHA MOXeT A0cTHrath 20-40 M

[To HamuM JaHHBEIM, TaKas Bpe3Ka MECTaMH COBMeEIIAeTCs ¢ Ooee paHHHMH pa3sMbIBAMH peK
npaKams! (nepsuuHoit Kamnl), nocturas B VixesckoM u Borkunckom paionax no 100 u Honee
METPOB, YTO NPEBOCXOAUT COBPEMEHHYIO BPE3KY T'HAPOrpapUIeCKoif CETH ITa Bpe3ka 00yCIIOB/ICHA
HE pa3HbIMK MajeopycslaMH TAaTapCKOro spyca, a €AHHOH pPEYHOH CHUCTEMOH MAJICOPEKH
(npeBHEHIIEH PEKYU), KOTOpAs 3a/I0KHJIa TeHepanbHble HANMpaBlC€HUsA AOJHH KPYNHBLIX peK
pecnyOIMKH Takoe CTPOSHHE MOATBEPKAACTCA MeOJOTHUECKHMH TONEPEYHBIMH pa3pe3aMH 1o
ponnHaMm pek Bsartka, Cusa, [lozumes 1 Mk Ho cneayetr otMeTnTh, YTO AaHHAsA cXxema Tpedyer
OoJs1c€ IUPOKOTO U3YYEHHS U MTPOBEPKHU

l1py nocneayrommx HCCaei0BaHUAX CleAYyeT Takxke oOpaTuTh BHUMaHNE HA OTMEUEHHYIO HAMH
3aKOHOMEPHOCTh YMEHBILIEHHUSA pa3MePOB 00JTOMOYHOI0 Mareprana npy CHHKEHHH OT BOAOPAa3aeyoB
A0 TAILBErOB COBPEMEHHOU ruiporpapuuecKon CETH, OT raJICUHHKOB 10 MeJkUX neckoB KpyriHbie
FaJICYHHKH C KOCOCJIOUCTBIMH TMPOCHOAMHU CPEAHE3ePHHUCTHIX NMECKOB, HHOIAA 00OTallleHHBIX
YEepHbIMH MapTraHUEBLIMH BKAIOUCHUAMH, COXpPaHHIMCh HA BOJOpa3nenax B BHJE MECUaHO-
raJICYHUKOBBIX PYCJIOBBIX OTIOKEHHH NajicopekH B 3TOM mmaHe npobjeMarHyHbIM CTaHOBUTCSA
OAaTHPOBKA JeATEIbHOCTH Tajicopekd M HacceHa naneoKambsl BO3HHKHOBEHHE MajICOPEKH U
OCTABJICHHbIE €10 PYCAOBLIC TCPPACOBBIC OTAOKEHUA CAEAYET OTHOCUTD K TPETUUHOMY BO3PACTY
JTO NOATBEPKIAAETCA HAJIHUHEM MApPTaHUEBBIX OTIOXEHHH (IO aHANOTHH C YCJIOBUAMH
dopMHpOBaHHA MapraHUEBbIX MECTOPOXIEHHH BOCTOYHOTO Ypana, NJaTHPYEMBIX HauyajioM
TPETUYHOr0 BpEMEHH, B 0o0jiee MO3AHUX OTJIIOXEHHAX MapraHua He oOHapyXHBaeTcs HH B
[Ipeaypanse, Hu B 3aypanibe) Takas AaTHUpOBKa COBNARAcT CO BpeMEHEM (POpMHUPOBAHHUA
naneopycen Bonru, Kampel 4 Batku

[IokpoBHbBIE OT/I0KEHHA.

K NOKPOBHEM OTHOKCHAAM B YIMYPTHH CIEAYET OTHOCUTD HECKANIbHBIC TPYHTHI KaiHO30HCKOM
OpBl JTO NPEHUMYIUECTBEHHO MECYAHO-TIMHHUCTBIC TPYHTHI TPETHYHOIO M 4E€TBEPTHUUHOIO
BO3pacTOB OHH PE3KO OTIUYAIOTCA 110 MPOYHOCTH OT aHAJMOTHYHBIX KOPEHHBIX I1Opo]

TpeTtHuHble oTnoxeuus (1)

TpeTu4HBIE OTIOXKEHUA BEPXHETO HEOr€HA UMEKT OTPAaHHMYEHHOE PACIPOCTPAHEHHE H
oTMeYalTca no aoauHaMm pex Kunabmess U Bana B npenenax CeatuHckoro, CIOMCHHCKOTO,
BaBoxckoro, ManonypruHCKOro M Apyrux padioHOB ITH OTJIOKEHHA COCTOAT H3 WIOBATEIX TEMHOTO
LIBETA DMK C [IPOCNORKaMH Topdia, TECKOB ¢ KOHKPEeUHAMU CHepOCHASPUTOB 1 OYPOro xKene3Hska
O61nas ToAIMHA ITHX OTJOXKEHHH AocTturaer 40 u 6onee MeTpoB Ilo GeperaM peuHbIX IOJIHH
OHH 00pa3yloT MHOFOYHC/IECHHBIE OIUILIBHHEI H ONON3HU

B cBeTre HOBBIX BO33pPEHUH JAHHBIE OTIOKEHHS MOXHO OTHECTH K JOHHBIM M CTAPHUYHBIM
0CaaKaM HHXHEH yacTH facceiHa pex naneoKambr

M3bIcKkaHHAMH MO THAPOIJIEKTPOCTAHIIKH Ha pexke KaMa yCcTaHOBJIEHBI OCHOBHEIE KOHTYPBI H
HalpaB/JICHUA JOYETBEPTHUHLIX pek Oaccerina npaKamel, 3an0nHEHHBIE TPETHYHBIMH (AKYarbLI)
NECUAHO-IIUHUCTHIMU OTAOKEHUAMHA Ha puc 4 Xopoiio BUAHLL 3TANLI BHIPAOOTKH JI0XKa, NOAUAC
PacIIONIOKEHHOTO 32 NpEaesiaMH COBPEMEHHON ITOMMBI

Takoe reomopgonoruyeckoe CTpocHHe TUNHYHO ANiA KaMel H €€ OCHOBHBIX IIPHTOKOB,
npoTreKkarmux dyepes Yamypturw [Ipu s3roMm rmybuHa ApeBHEH U KaHBOHOOOpPa3HOHU BPE3KH
IOCTHUIaeT OTMETOK aOCOMIOTHOTO HYNA IPH BraAcHHU B npaKaMy U cXoauT HA HET K HCTOKAM
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ITaneosotickue nopoovwl (sepxuan nepmv) | ~ necuanuxu, 2 — mepeenu, 3 — u3BeCMHAKU, Mpe-
MUuYHble OMA0JCeHUA 4 —2anedHuKu, 5 —2nunsl, yemeepmuinsle ocaoku 0—necku, 7 —cynecu,
8 — cyenunku, 9 — eaneunuxu, 10— ypoeenv 2pynmossix 600, 11 — nanophbsie nodszemubie 600bl,

12 — bypossie ckeasxCuHbl

B ponuse pexn X B paae nydHKToOB BCKpbITa norpedeHHas TpeTHYHas aosidHa npalxka,
Hanpumep, B cene Manas [lypra Ha Macno3aBone npy OypeHHH CKBa)KHHEI Ha BOAY JIOXE NpapeKH
0OHapyXHJI0Ch Ha IrMyOUHe 0KoJIo 80 M

YetBepTHunble 0TI0XkKeHHA (Q)

YeTBepTHUHBIE OTIOKEHHUA 10 CBOUM CBOHCTBAM H MPOUCXOXKACHHUIO MOAPA3ACIIAIOTCS HA

IMIOBHAIBHBIE (€Q)),

ApeBHeaNnoBHanbHbIE (aQ, ),

COBpEMEHHBIE AJINIOBHAIbHBIE (aQ)

nemroBHaIbHbIE (dQ),

03epHOo-0050THBIE (€ + hQ),

HepacuJIeHEHHBIE 2010BbIe (VQ);

BogHONeAHuKoBEIE (1)) 1 op

[IpunaTas HOMEHKIATypa AOCTYNHA I KnacCUPHUKAUMU TPYHTOB B MOJIE€ U HA CTPOiike, He
TpeOys CrelUa]IbHOrO U3YUECHHSA UX BO3PACTHBIX IPU3HAKOB

DIIIOBHAJIBLHBIE IPYHTH 00pa3yoT CBOCOOPA3HYIO KOPY BHIBETPHBAHUSA BEPXHENEPMCKHUX MOPO/I
H OTMEYaloTCA Bcioay TOMIHHA KOPbl HE NPEBBIIIACT 3-6 M

K apeBHEaNMIOBHAIIBHBIM YCJIOBHO OTHOCATCSA NECYAHO-TaJIEYHLIC U MECHAHO-TIHHUCTHIE
OTJIOKEHHS BEPXHHX TEPPAc COBPEMEHHOH ruaporpadguuecKkoid CETH H NOAOOHBIE KE OTNOXKEHHS
B HH)KHEH YaCTH COBPEMEHHEBIX Teppac H MOWM HHXE NHA pPEeYHOH CeTH K COBpPEMEHHBIM
AJUTKOBHAJIBHBIM OTHOCATCA [E€CUAHO~TTIMHUCTBIE OTA0XKEHUA, PACIIPOCTPAHCHHAIE B BEPXHEH YacTH
pa3pe3a PEYHBIX MOHWM BEILIE MEXEHHEr0o yYpOBHS BOABl Takoe YCIOBHOE I'€0JIOTO-
reoMop@oJIOTHYECKOE U JIMTONOTHYECKOE ACTIEHHE BECbMa YI00HO H NO3BOJISIET YETKO, 0COOEHHO
[10 JIMTOJOTHYECCKOMY COCTABY, IIPOU3BOAUTHL KOPPERALUHUIO CIIOEB NMPH I'PYHTOIKOMOTHUECKHX
H3bICKaHUAX. JleMoBHalbHBIE TOKPOBHBIE TPYHTH Pa3HOO0pasHOro JUTOJOTHYECKOTO COCTaBa
pacIpoCTpaHEeHBI 10 CKJIOHAM BOAOPA3ACA0B H JOJHH, B IOCIEAHEM Caydae norpedas noa coboro
IPEBHEATIOBHANBHBIE OTA0XKCHUSA
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O3epHo-00JI0THEIE 0CaKH MMEIOT OrPpaHHYEHHOE PACIIPOCTpaHEHHE H BLIACAAIOTCSH MO
HaJIMYHIO UJIOBBIX H 3aTOP(OBAHHLIX FPYHTOB

HekoTopsle HCcnea0BaTENN OTHOCAT NeCYaHble AIOHbI 10 JoNMHHaM pek KunsMess, Uk, Kama
U IPYTUX K 3aHPOBLIM OTIIOXKEHUSAM, UTO BHI3LIBAET BO3PAKEHHUA, TAK KAK ABHBIX CJIEAOB OJIe/IeHeHUS
B YAMYpPTHH HE 00OHapyXHBaeTCs IJTH MeCUaHbIe OTIOKEHHUSA, BEPOSTHEE BCET0, O3€PHO-30JIOBOTO
U aJlTIOBHANbHO-30M0BOT0 NpoUCcXOoxaAeHUuss [locKonbKy MEPBUUHOE UX MPOUCXOXKIAEHHE
NPEACTABIACTCS HEACHBIM U NMpPOONEeMAaTUYHBIM, a COBPEMEHHBIE QOPMBbI UX 3aJIETAHUA B BHIE
IIOH IBHO CBH/IETENILCTBYIOT O BETPOBOH UX NnepepaboTtke, TO MpaBUNIBHEE OTHOCHUTD 3TH OTITOXKEHHA
K HEPACUYJICHEHHBIM 30JI0BBIM

HenepeotnoxeHHbIE QaIOBEOrIIALHANbHBIC U JICAHUKOBLIE OTNOXKEHHS HAMU HE OOHApYXeHbl
[IpuyHCcnsieMbl€ K HUM NECYaHO-ITTUHUCTBIE OCAAKH C OOBbIIHM KOJTHYECTBOM I'ajIbKH H BaJIYHOB,
pPacnpoOCTPAaHEHHBIX HA CKJOHAX BOAOPA3NejiOB HAa CEBEpPE pecnyOsIMKH, CYUTAIOTCA HAMH
NPOLYKTaMH JEIOBHANILHO-TIPOJTIOBHANILHOH NepepadOTKH MEPBHYHBIX OTIIOXEHHH IPEBHHUX pEK
Oacceiina naneoKaMel, 3aseraromux BbillI€ M0 pa3pe3y Ha BOAOPA3ACIbHBIX NPOCTPAHCTBax B
MONB3Y TAKOI'O OTHECEHUS CBUASTENILCTBYET CTPYHHBIH XapakTep pa3MellleHHA ranbKH U rpaBHuA
CpedH MeCYaHO-INIHHHCTRIX 0CAZKOB, 3aJIETAI0ILNX Ha CKJIOHAX BOZOPAa3nEeJIOB HUXKE TEPPacOBbLIX
ocTadileB naaecoKamebl

HckyccTBeHHBIE TPYHTOBLIE 00pa3oBaHHUA.

K HCKYCCTBEHHBIM IPYHTAM aHTPONIOTEHHOIO HIH TEXHOTEHHOIO IPOUCXOXKACHHUA OTHOCHTCS
HaCbilTH, TOPHBLIE OTBAJIbl, TPYHThHI Ha MOBEPXHOCTH IFOPOACKHX TEPPUTOPHH, CYLLHECTBEHHO
M3MEHEHHbIE MO CTPYKTYpe U cocTaBy B HMxeBcke TOJNIIWHA TAKHX I'PYHTOB MOXET JOCTUIATh J0
10 1 Gontee METPOB B 3aBUCHMOCTH OT pebeda

1.7. IloazeMHbie BOAbLI H HX HCNOJIL30OBAHHE

B YaMypTHH CYLIECTBYIOT BC€ OCHOBHBIE THIIBI MTOA3EMHBIX BOA apTe3daHCKUE (HallopHble),
MEXIIJIACTOBLIE, TPYHTOBLIE M BEPXOBOAKA Jins H0OLIYHU IPYHTOBBIX BOX COOPYXKAKOT KOJIOALBI,
CKBA)XHHBI ¥ TOPHU3OHTAJILHBIC JIYYEBBIE BOA03a00pst I 3KCILUTyaTallMd MEXIINIACTOBBIX BOJ
YyCTPauBarOTCs KalTaxH, CKkBaxXHUHB! J{oObIua HarmopHAIX BOX OCYIUECTBIAETCA, B OCHOBHOM, TNIpH
MOMOILH CKBaXXHH

Apre3naHcKHe Boabl U oOpasyemble HMH DacCelHbl MOXHO 0e3 IpeyBEIMYEHUA Ha3BaTh
«UAapCTBOM MOA3EMHEIX BOA» YAMYpTHUA BXxoAWdT B Bosro-KaMckui apTe3naHCKHHA OacceitH,
oxBaTbIBaroLLUH K O0accerH Kambl u cpenHee TeucHue Boarun [my6buHa 6acceriHa gocruraer | 500-
3000 M

Bona B apTe3naHCKHX OacceiiHax HaXOOMTCA MOJ MOCTOAHHBIM JaBJCHHEM, HANIOPOM, YTO
MO3BOJIAET €l B HEKOTOPBIX pa3pyLUEHHBIX H CHJIBHO TPELIMHOBATHIX YYacCTKaX H3JIMBAThCA Ha
TOBEPXHOCTH B BH/I€ BOCXOOAIIMX POAHHKOB H KIKOYEH, U3BECTHEIX NOJ Ha3BAHUEM «KHMYHOBY
Bona B HHX OYyp/aMT U KJIOKOYET, CO3/1aBas BNEYATIICHHE KHUIIAIIETO KOT/iAa TaKHE POIHHKH
BCTPEYAKOTCA, HANTPHMED, B SKIIYp-boasHHCKOM paitoHe HekoTophie CKBaXXMHEL TTPH IOCTHXEHUH
HANOpHOTro c10g POHTAHUPYIT MHTEepecHa B 3TOM OTHOLLEHHH CKBaXkiHa y aepeBHH [Tuporoso.
3aeck BOAa U3 CKBAaXXKHHBI CBOUM HallOPOM MMOJAETCA B CETh H 1aJIEe B LIMCTEPHY HA BBICOTY 2,5 M

ApTE3MaHCKHE NMpecHble BOABI B YAMYPTHH BCTPEUYAKOTCA MOBCEMECTHO, 3ajierad HHXKE

coBpeMeHHOTro 0a3uca 3po3uu Ha 30-50 M TIpumepHO 10 ypoBHsS aOCOMOTHOrO HYJIA OHU TIpeCHbIe,
HYDKC — MHHEPAIH30BaHHbBIC, a ¢ TNYOHHEBI — 250-300 M niepexoaAT B pacconel Bee apTe3naHckHe
BOJLI IPHYPOUYECHBI K KOPEHHBIM OTIOXKEHHUAM BEPXHEN NMEPMH

MeXIacToBbIE BOABI OTIIMYAKOTCSA OT I'PYHTOBBIX TE€M, YTO OHH HaxOAATCH MEXAY ABYMS
BblAEpKaHHBIMH BOROYIOPHBIMHU MJ1aCTAMH, 001aai0OT MECTHBIM HAMOPOM H 3ajieraror Ha 20-
30 M BbI1E U HHKe Oa3uca spo3un TluTaHHe HX MPOUCXOAUT He Ha BCEH ILTOILAAH paclpOCTPaHEHUS
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Puc 5 T'udpozeonozuueckuti paspes no Yomypmuu ¢ ceeepa Ha 102
I — gepxnenepmcKue KpacHoygemubie NecYaHoO-JIUHUCIIbIC OMIONCEHUR, 2 — HUDICHenepMcKue
U3BECMHAKU, QHUOPUMBI, 3 — KAMEHHOYZ2O0/IbHbIE U3ZBECMHAKU OONOMUMbL,  QH2UOPUMSL,
4 — 0eBOHCKUE OMIONCEHUA, 5 — HUNCHAA 2panuya npecHolx 600, 06— obwasa muneparuzayus
8OObI, 2/1, 7 — nve3oMempuyecKu Hanop

BOAOHOCHOTO CJIOf, a TOJIBKO B MECTE BbIX0/1a €I'0 Ha ITOBEPXHOCTh MeXIU1aCTOBbIE BONBI ABIAKOTCA
OCHOBHbIMHM BOAOHOCHBIMH TOPH30HTAMH, TMTAIOIIMMH COBPEMEHHYIO THAPOTPaHUECKYIO CETh
CHunpHad NeEPEeCe4EHHOCTh YIMYPTHH CIIOCOOCTBYET APEHUPOBAHHIO MEXKIUTACTOBLIX BOJI B BHE
BOCXOIAILMX H HUCXONAILMX HCTOYHHKOB M POAHUKOB Bojaa oyeHb YHCTasA M MPHATHAA Ha BKYC
Cpennee konuyectBo coyiedd oT 0,2 ao 0,5 r Ha | 1 3amacel MeXMAAaCTOBBIX BOA OrPOMHBI,
cTabHILHBl H HENMPEPBIBHO MOMONHAIOTCA

[ pyHTOBBIE BOZIBI — 3TO BOABI IEPBOTO OT MNOBEPXHOCTH NOCTOSHHOIO BOAOHOCHOTO MOPH30HTA,
3aJIeraroulero Ha rnepsoM 00Jlee HITH MeHee BLIIEPXKAHHOM BOJAOHENPOHHUIIAEMOM ciioe Hanuuue
B YIMYPTHH OOIUMPHBIX TUIOCKHX PaBHHH M NMOHHXKEHHH, a TaKXKe JIOMHUH KPYITHBIX H MEJKHX pek
crIocoOCTBYeT GOPMHPOBAHHUIO LIENBLIX OACCEHHOB IPYHTOBBIX BOJ H 3a00/JaUHBAHHIO OTAEAbHBIX
Y4aCTKOB B [IOHHXKEHHAX peiibeda ['pyHTOBBIE BOOBI 31€CH F'HAPOKapOaHAaTHO-KAIbLIHEBOTO COCTaBA,
B OONBIIMHCTBE CJIy4yaeB HearpeccHsHbl NO OTHOWIEHHIO K OeTtoHy B necua”o-raneuHrIx
OTJIOKECHHAX PEYHBIX JHOJHH IPYHTOBBIE BOAbI OT/IHYAIOTCS Xopouleii BOA0OOHIBHOCTEIO, TOITOMY
NpH yCTpOUCTBe 3arnybneHHbIX PyHIAMEHTOB M noMeuleHHit TpeOyeTcs ocymeHHe H
BOJOITOHMKECHHUE

[Io XHMHYECKOMY COCTaBy IpyHTOBbIE BOIB! MpUOIHXkalOTCA K BoAaM Onmxaiimmux pek H
BOAOEMOB H OTJIMYAKTCA OT HUX JIMIIb YUCTOTOH H OTCYTCTBHEM OO0JIE3HETBOPHBIX MHKPOOOB K
OakTepuii 3amacel FpyHTOBBIX BOJ HEMPEPBIBHO H3MEHAIOTCSA NPH KosieOaHUH YPOBHS BOIBI B pEKAX,
4YTO NMOAUYEPKUBAET TECHYIO B3AUMOCBA3b H OPEHUPYIOLIEE BIIUAHUE BOJIOTOKOB H BOAOEMOB

Boabl ceBepHOH 30HBI COACPKAT HEOOIBLIOE KOMTHYECTBO MUHEPAJIBHBIX CONEH ¥ OpraHHYeCKHX
coeauHeHul Boawl 10HOH 30HB Oo/leeé MUHEPATH3OBAHBI, OPraHNYECKHX BEILIECTB MOYTH HE
coaepxat Ha poBHBIX MECTAX IIPH BEICOKOM CTOAHHUHU I'PYHTOBBIX BOJ MECTHOCTB 3a00/1auHBaETCA
OcobeHHO 3TO XapakTepHO UIg bacceiina KunsMe3u, Bepxuero TeveHHsa Vxa, cpenHero reueHus
Yeniel, APCHUPYIOUICE BIIUAHUE KOTOPHIX OCHA0IEHO H3-3a MAJIBIX YKJIOHOB FPYHTOBOIO OTOKA
Yauge BCEro 0C/I0XKHAET CTPOMTENLCTBO BOSHHKHOBEHHE BEPXOBOAKH B BEPXHEH YacTH pa3pesa B
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NECYAHBIX H CyMECYaHBLIX TPYHTAX YETBEPTHUYHOrO BO3pPACTa, NOACTHAAEMBIX IIMHHCTHIMH
OTNOXKEHHAMH Kak mpaBuio, BEepx0BOaKa POPMHUPYETCA Ha IIIOCKHX HEAPEHUPOBAHHBIX y4acTKax

30Ha MpPeCHBIX MOA3EMHBIX BOJ B YIMYPTHH PACHPOCTPAHACTA NPUMEPHO N0 rnyOHHb 100-
300 M, BkNouyas rpyHTOBBIE, MEXKIINACTOBBIE ¥ APTE3HAHCKHE BOIBI JTa 30HA — OTPOMHBIN U
HEUCCAKAEMBIN pe3epByap MUTHEBBIX H XO35IUCTBEHHEBIX BOM, CBOCOOPA3HBIN PErylIsaTop MHTaHHUA
PEK M pe4EK B 3aCYLLUTHBOE H 3UMHEE BpeMs roza [lo npeasapurensHbIM noacyeTaMm, 00beM NpeCHOM
MOJ3€MHOM BOJbI B pecnyOiikKke COCTaBASEeT 0KoIo 60 mapa M’

Eciu BCIO 3Ty BOAY BbIKauaTh Ha MOBEPXHOCTh, OHA MOKPOET TEPPHTOPHIO YAMYPTHH METPOBBIM
cioeM I[lporHo3Hele pecypchbl IOA3EMHBIX BOI COCTaBAIOT 3378,4 Thic MP/CYTKH Y TBepKIeHHbIE
IKCIUTyaTallMOHHBIE 3aIMachl 110 18 y4acTKaM MECTOPOXIAECHUM cocTaBisoT 118,1 ThIC M°/CYTKH,
H3 HUX 76,8 ThIC M?/CYTKH NMPEAHAZHAYEHO U1 MPOMBILLIEHHOTO OCBOEHHA Exxeronauslit oTbop
NOA3EMHBIX BOJI 33 MOCJIEAHHE roAbl COCTaBAAET 0koy10 60 MiTH M?, uTO cocTasiser 12% oT ob1iero
BOIOTIOTPEOICHUS

bonsioe KOMHYECTBO NPECHON MOA3CMHON BOJBI HAXOAUTCA NOJ OKpecTHOCTIMH MikeBcka
3anackl ee npeBocxoaaT MxeBCKUH Npya, YTO A1 ropoaa JOMKHO UMETh OOJILIIOE 3HAUYSCHUE

PanxoHanbHOE HCIMOJIL30BAHME B KAYECTBE NHTHEBOH BOJIBI NIPECHBLIX MOA3EMHBIX BOJ B
YAMYPTHHM AOJIKHO CTarhb [EPCINEKTUBON pa3BUTHUA BoAaocHaOxeHUsA lloazeMubie BOOBI HYXKHO
OXPaHAThL OT 3arpA3HCHHA UM UCTOLLEHUS YXE CETOJHA, YTO HE Bceraa coOniomaeTcd Ha jene,
0co0eHHO B MxeBcke

MuuepajbHbie BOAbL.

[IpuponHbie BoAbI XapakTepu3yroTcs 60ab10H pacTBOpAIONIcH criocobrocThio Jaxke noxcsas
BOJIa HE ABJIAETCHA MIACAJbHO YMCTOH, TAK KaK HA MYTH 10 ITOBEPXHOCTH 3€MJIH OHA NOIVIONIAET
B3BCIUCHHBIC B BO3AYXE NbIUIE U Ia3kl M BHINIAAAET 10 HEKOTOPOH CTENEHH Y)KE MHHEPAJIH30BaHHOMH
TeM Oonee 3TO OTHOCUTCA K ITOA3EMHBIM BOAaM, MPOTEKAIOLIHM [0 pa3sHOOOpPa3HBIM FOPHBIM
nopoaaM BsauMoaelCTBHE C OKPYXKAIOUIEH CPEedoiH U3MEHAECT HX CBOKMCTBA H COCTAaB

O011ee coaepKauue BELIECTB, PACTBOPEHHLIX B MTOA3EMHBIX BOJIaX, IPHHATO HA3bIBATEL OOLICH
MUHepanu3auMei soasl B M Beprnaackuit noapasaennn Bce NpUPOIOHBIE BOABL, C TOYUKH 3pEHUS
o01eH MHHepaTU3alliK, Ha 4eThIpEe OONBIINUX Ki1acca

1) I[IpecHeie, ¢ 0buien MUHepanu3amuend Ao 1 r,

2) Conouoareie, ¢ 00WIeH MUHEpanu3anuei ot 1 10 10 r,

3) Conennle, ¢ 0061en MUHepaan3anuei or 10 go 50 r,

4) Pacconsl (04eHb CHIBHO MHHEPATIM30BaHHEBIE BOAKI), C 00Ie# MHHepanu3almeit 6obIie
50 r/mutp (Ao 200-300 r)

MuHepanbHBI€ BOIBI, MIPUMEHAEMBIE B JICYEOHBIX LEAAX, NOJAPA3AENAOTCA MO OOLIEH
MHUHEpANHA3ALHH

1) Munepann3oBanHsle, oT 1 10 5 r/x,

2) MuHepansnsie, oT 5 10 33 /1,

3) PacconbHbie, Oonee 35 r/n

Pa3Hoo0pasue noa3eMHBIX BOJ, OT ITPECHBIX 10 MUHEPAJILHBIX U PacCOJIOB, MTO3BOJIAET IHPOKO
HX HCIIOJIL30BATh KaK AT HY>XJT HAPOAHOTO X031HCTBA, TaK H B le4eOHbIX Hensax. [IpumepoM Takoro
HCNOB30BaHUA ABJIAETCA BONOCHaOXKeHue caHaropus «MeTaurypr», Tie B OTHOM MeCTe NMPOOypEHE!
HECKOJIBKO CKBAXXHH HA pa3HbIC TOPU3OHTEI I TOJIyYeHHsT BOJ pa3HOro COCTaBa H CBOMCTB, YTO
ITO3BOJIUIIO pacIMpUTh 043y CAHATOPHA

XapakTEPUCTHKA IOJI3EMHBIX BOA CaHATOpus «MeTautypr» naHa B Tabn 4 (B HeH 0000INEHEI
JaHHBIE 110 MPOHASHHBIM CKBAXUHAM), H3 KOTOPOH CIIEAYET, YTO NPH CMEILICHHH BOJ HECKOABKHX
TFOPH30HTOB COJIEBOE COAEPHKAHHE B BOAE MOXET MEHAThCH Tak, NMpH O00bEAHHEHHH TPECHOTO
CJIOSl C MHHEPAJIBLHBIM 001113 MHHEPATIH3aigd CHU3HIach 10 2,0-4,] 1/11, 4TO OTMEUYEHO ITPH OTKAUKE
M3 CKBaXKHH 3/75
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B HacTof1IEE BpeMs MUHEpaIbHEIE BOJBI K PACCOJIbI HALIUTH JIeueOHOE IPUMEHEHNE BO MHOTHX
caHaTopusix, HanpuMep, B Bap3u-Aruu, Kusnepe, ¥YBe u a1p HMMeeTcs KpaTkOBpeMEHHBIH OIIBIT, B
TE€YEHHE IBYX JIET, HCITOB30BaHHUA MEUHEPAIbHLIX BOA A1 OPOLICHHS B CaIOBOAYECKOM KOOIMEPATHBE
«BHKTOpHSA», PACTIONOKEHHOM 1O COCEACTBY ¢ PecnyOnuKaHCKOH CENbCKOXO3ANCTBEHHOH

BLICTABKOHU

Hias 60pbObl ¢ rojoieNoM aBTOpaMHd OBLIH YCHEWIHO NMPOBEAEHBI 3KCIEPHMEHTHI 10
NPUMEHEHHIO «OTPAaOOTaHHBIX» PACCOJIOB CaHATOpUA «MeTtamypr» BMECTO CMECH NIECKA U COJTH

Tabruya 4
= = 73 = =
< .= Tun soa, rny buna g 2%
- <
S E E Onucanue nop oz, 3a/1ETaHUS B P S S| Popmy1a XMMHUYECKOTO [1p umeHenne,
= 5
E = 2 BO3pacT aDCOMOTHBIX 2 S E cocTaBa 1P MTOK, M /4ac
o =
< = OTMETKAX, M £ & 5
> @
[lepecnanBanue .
P [Tpechas, Jna X035 HCTBEHHO-
M30TJIHH, HCO,358
+52 runpokap Govarvas, | +123 M, MMTLEBbIX HY XK,
ajicBpP HTOB, _
b 70-52 M Q=6
Nec4YaHHHUKOB
[TepecnanBanue
+35 rJIMH, MEP rene,
aJIeB P UTOB
M yHep anu3oBaHHan,
[TecuaHHUKH, P CI08,HCO,0,13 He
-2 XJIOp AHO-HaTp ueBas,| +121

aNneBp UThi

okono O m

aneBP UTHI

M unep anbHas,

** (Na +K)0,72,Ca0,18 | ucnons3yerca, Q=6

Ilns nevenus xeny-

6 0 405 Y Cl79,50,20
- ECYAHHHKH  |X10p MWIHO-HATp HEBas, 5 AOUYHO-KHLIEYHOTO
| ’ P | * (Na+K)84,Cal0 i
MHHY C 32-80 M Tpakta, Q=11
Ilepecnansanue
30 ap rIIMTOB,
NeCYaHHUKOB,
aJleBp UTOB
P - Cl99 I
AOJIOMHTDI HATP UEB bl Na + K)51,Ca26 | Henp oMbiLIEHHBIH

HUaBecTHAKM,

-525
C 3amaxom

CepoBOAOP OOA

J1OSTOMHTHI,
U3BECTHAKH,
aHTUIP UThI

H3BseCcTHAKH, 0.0

MHTHI, C 3a1axoM
CEpOBOAOPOIA

-868
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NOJOMHThI, THNCHI,

Paccon xinopuaHo-
HATP NEBLI

Paccon xnop ugHo-
HATp HEBBbIH,
CEP OBOJOP OAHbLIH,
#0210-0Op OMHbIH,

C199,H ,S45

To xe

Mlﬁrl}
(Na + K)69,Cal9

MHHY ¢ 307-647 M

Ci199,H,5100,714
(Na+ K)75,Br554

OATb HEQTOT HMECKHX
nenen, Q=3

M255

C199,H,5154,J 5

M 55

Bridl




Hcnosib30BaHHe NPECHBIX MOA3eMHBIX BO. |

IloazeMHble BOABLI BCerna OblUIM BHICOKOKAYE€CTBEHHBIMU MCTOYHHKAMH BOJAOCHADXEHHA
MxeBcka. Ucnone30Banuch BCE HUCXOAAIIHE HCTOYHHKH MEXKILIACTOBHIX BOJ MO KOPEHHBIM
cxyI0oHaM aoiauHbl pek Hx, Kapnytka, [Tonbopexka. s 3TOro yCTpanBaJIMICh KaK IPOCTEHILIHE
KaITTaKHbIE CHCTEMBI, TaK H BOA03a0OPHEIE COOPYXKEHHS U1 LIEHTPAIM30BAHHOIO BOAOCHADXKEHHUS.
K yHcay mocnexHux OTHOCHUTCH BOA03ab0Op, cocToAlMi U3 IpeEH, pe3epByapa YHCTOH BOABI H
HACOCHOHM CTaHILIMHU [IEPBOTO 110AbEMA, PACIIONONEHHBIN Ha KOPEHHOM CKJIOHE pekH KapiyTka B
«Ko3peM napke». 31oT BOK03ab0p 0OecnednBa Bo4oi kuTesieH pailona «Kynsrbaza» B 70-x roaax,
HO OBIN 3a0polLeH, U ceifyac Bce ero COOPYKEHMI HaX0oMATCA B 3aXJTAMJIIEHHOM COCTOAHUH. BMecTo
BOJ103a00pa COOPYKEH IBYXPOKKOBBIH OFOBET CO CBOOOIHBIM CIIMBOM B 3arpA3HEeHHYIO KapiyTky
okoa0 500 M° yHcTeilel BOAkI B CYTKH.

3abpoliieH TakKe KyCTOBBIH B0103a00p U3 UeThIpeX CKBaXHH, COOPYKCHHBIH B Hauane 70-X
TONOB. AN 00eCIIeUeHUs BOACH MPU MyCcKe nepsoil ouepenu 3aBoga «bymmann.

BriBeaeHa u3 ctposa camad rryboxad Bomo3abopHas ckBaxvHa (163 M) Ha TeppuTOopHuU
KpaeBeAYECKOTO My3€s. A OHa MOT/Ia OB YAOBIETBOPATHL HY Kbl LEHTPA rOpOJa B THTHLEBOH BOJE
H CNY)KHJIa OBl pe3epBHBIM MCTOYHMKOM Ha ciydau YlIl.

B 1998 roay 6e3 nocraTouHblX OCHOBAHHH JHKBHAHPOBAHBI BOHN03a0OpHAs CKBaXXHHA H
BOJOpacIipeAeIUTENbHOE YCTPOHCTBO NpH Hel Ha yauie KaMckoH. [locTpaganu ot 3Toro MeCTHele
KUTEIIH H YYCHHUKH PacroIOKEHHOH PAJOM ILKOJIbI, KOTOPhIe THIIHMIHCH KAYECTBEHHOH THTHEBOH BO/IBI.

JarpasHen 1 3a0poieH UCTOYHKK BoaocHaGkenns y «OOMEeCcTBa CASHILIXY, B CIOBETHYIO HacTh
KOTOPOT'O HhIHYE HarpasJieH TpyOOnpoBod CTOYHBIX BOA.

Bo3ne «BaxHUHa KJ1t04a», npuMepHo B 150 M BeIIlIe 110 CKJIIOHY, BO BTOPOHM CAaHHTApHOU 30HE
CTPOATCA KaHAJIM3ALMOHHBIE EMKOCTH. 31€Ch Ha MECTE TYaJETOB OBIBHIETO ITMOHEPCKOro Jjareps
CTPOAT FOCTEBOM JIOM, 2 Ha MECTE CITAJIbHBIX KOPITYCOB — YIIOMAHYThIE eMKOCTH. Ho ecnu TyaneTsl
OblIH B CTOPOHE M CTOKH HE MONAajaju B CTOPOHY Kir4a, TO HOBEIE BHIIpeOHBIE €MKOCTH
PAcIIONIOKEHDBI CTPOTO 10 CKIIOHY Hal KANTaXHbBIMH CHCTEMAMH « BaXXHHHA KJIIOUay.

Bee 5T PakThl ABISIOTCA CBUAETEILCTBOM NMpeHeOpeke st U NOMMYCTHTEILCTBA KOO MUECKIX
H CAaHHTAPHBIX CNYXO B cOONMIONEHHH HOPM HCIOJIb30BaHMS NMTOA3EMHBIX BO/.

B aHcambne MoHymeHTa «JIpyx0a HapoaoB» BCE€ MOA3E€MHBIC BOZOMCTOYHHKH OBLIH CKPBITHI
noJa 6eTOHHBIMHU H 3EMIITHBIMU COOPYXEHHAMH CIYCKA K NMPYAY, YTO NPHAAJIO0 eMY «ITYCTHIHHEIN
BUI, HE COOTBETCTBYIOILMH YHHKAJIBHOH IMPUPOIAE HAIIero pOIHUKOBOrO Kpas.

3abpouieH ¥ nepecran ASHCTBOBaTh €AMHCTBEHHBIH B ropojie QOHTAH KPYIriIOroaAU4YHOro
AEHCTBHUA, NUTAIOUIUNACA MOA3CMHBIMH BOJAaMHM H PAacIoJOXKCHHBIM Ha HaOepexHOM mnpyda y
HunycTpHanbHOro TEXHUKYMA.

[Tone3no conoctaBuTh 0OLEMBI MOCTABIIAEMOl B KOHIE XX BeKa IIOA3eMHOH BOJbl B ropoiax
pecnybnuku: Hxesck — 4,4/1,06; Capanyn — 15,8/0,63; Borkuck — 72,1/2,7; I'nazos — 156/6,03;
Moxra ~- 228/4,0, roge B yucnuTele AaHa Nnozayva BOABl B JIUTpaX B CYTKH Ha XMUTENA, a B
3HaMeHaTeNne — odmee roaoBoe KONUYECTBO MoAaBaeMOH MOA3EMHOM BOAB B MMINHOHAX
KyOOMeTpoOB.

M3 conocTapfieHHs BUAHO, 4TO B [ 1a30Be, YHCIIEHHOCTh HACEIEHHS KOTOPOTO B 6 pa3 MEHbLIIIE,
norpebisercs Gonblile noA3eMHOR BOIbl, YeM B MixkeBcke. A Ha Aylly HacelleHHs moaaeTcd 156 i
B CYTKH noa3zeMHOH Boabl. B MxeBcke 3aa4ya 1o CHaOKeHHIO HaceJICHUs MOA3€MHOH NMUTHEBOM
BOJOM 10 HACTOALIEr0 BPEMEHH HE CTaBHWIACh, HA00OPOT, KAK CBHIETEILCTBYIOT NPHUBEACHHbLIE
(GaKTsl, OT HCNOJb30BAHHA MOA3EMHBIX BOJ CTAPAIHCh H30aBUTHCH.

ABTOpbI HEOJAHOKPATHO Mpeasiarajlli BHECTH U3MEHEHHA B CXeMY BOJAOCHaOxeHHs MkeBcka
IyTeEM BBEIEHHA OOMOJHHTENBHBIX (pe3epBHEIX) BOL03a0OpOB 1A oTbopa NMOA3EMHEIX BOJ,
OCHOBBIBASICh H2 OCOOEHHOCTAX I'HAPOTEOJOTrHYECKOro CTPOCHHA, CIOXHUBILEHCS CXEMEI
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BO100TOOPA, NOCTHXXEHHUAX MUPOBOTO OIBITA M C YYETOM COOCTBEHHBIX HayUHbIX pa3padorok Tak,
B pecyOIMKaHCKOM nevary onyOauKOBaHbl NPEATIOKEHHS O MYTAX N0O0LIYH MOA3EeMHBIX BOO (CM
razety « YaMmyptckas npasaa» ot 15 07 59, 21 04 87 u ap ), Ho BCe oHM ObUIH MPOUTHOPHPOBAHDI
B yroay coopyxeHuio padpuxy «yucToi» Boabl, 0DecneyuBalollieil KpynHoe 0CBOEHHE CPEJICTR

YMECTHO TaKxke IIPUBECTH JAHHBIE H3 MUPOBOro oneitTa (cM Tabn 5) Hanpumep, B Benrpuu
BCE MU ThEBOE BOAOCHAOXKEHHE OCHOBAHO HA HCIIOJIb30BAHHH NOA3EMHBIX BOJ A BOT KaK BBITJIAAAT
3aTparhl Ha KalUTaJbHOE CTPOHTEBCTBO M IKCIIIYaTalMi0 BOA03a00POB

Tabauya 5
~ CTOMMOCTb B TBIC py©0 M HaAIMOHAILHBEIX BANIOTAX - ]
CTpouTenbCTBO BOI03a00p OB 3Kcrmya1‘r
[TosepxH [Tonzemn IToBep xu Momem
1200 300-260 :

CLUA 1975-1980 - - 0,4-0,8 0,2-0,6
[lonsma 1970 5100 1500-2500 1,7-2,0 0,5-0,7

CnenoBaTenbHO, SKOHOMHUYECKUE TAHHBIC 3aPYOCKHBIX CTPaH TAKKE CBUACTEJILCTBYOT B [IO/IL3Y
HCITONb30BaHHUA [TOA3E€MHBIX BOJ

Jlna nepeBona BonocHabxeHus HaceneHus MxeBcka ¢ nOBEPXHOCTHBIX Ha MO/I3€MHBIE BOMLI
HEOOXOAMMO CO3/1aTh KaK JIOKaJIbHbIE, TAK U UEHTPAMH30BaAHHBIC CUCTEMbI MOA3EMHBIX BOH03a00pOR

[Ipennaraetrcs OypeHHe OOHOM-IABYX BOA03a0OpHBIX CKBAXHH B MecTtax O0npmioro
COCPENOTOUCHHUS MaIO00ECTIEYEHHOTO HACENEeHHS (MHBATKHI0B, LIIKOJABHHKOB, CTYIECHTOR) JTO, B
MEepBYIO Ouepelb, JOMKHO OCYHIECTBUTHCA B 30HE pacnonoxeHus I TY -~ Ukl CXA - rocrinrans —
imkos1a Ne9, a Taxxe [Uig cHabkeHus Boaoii paitona Yo'y — YI'MA — craauon «3eaut» — Jle o8l
JBODEI H JIp

HeoOxonuMo co3nanue OTAEABHBIX KYCTOBBIX BOAO3a00pOB NOA3EMHBIX BOJ i 00€CTIeUeHH S
BOAoH HaceneHUa OkTabprckoro, MHaycrpuansHoro, YCTHHOBCKOTO U JIeHHHCKOTO paitonos s
[TepBoMaiickoro paioHa, B pEKpEallMOHHO-CAHATOPHLIX MPEAMECTBIAX KOTOPOI0 pa3MelieHbI
KaHAJIU3ALMOHHBIE OUYMCTHBIE COOPYKEHHMA W nonurod ThO, HanakuBaHHe Takoro Boxo3adopa
oKa npodseMaTHYHO

Crneayet nmo3tTanHO COOPYAUTH 3-4 MOA3EMHBIX TOPU3OHTANbHO-TYUEBBIX MOAPYCIOBBIX
BOJ03a00pa B MecTax mnepeceueHus pekd CHBa ¢ MaructpajbHbBIM BOAOBOAOM H3 BOTKHMHCKOIO
BOAOXpaHUIHIUA H HE OCTpoBax pekH Kama, TaM rae B Hee Briagaet Cusa H y AcpeBHu Jokuia Itu
BON03a00pHl, MO MpEeABAPUTEIBHON OLEHKE, CIIOCOOHK B cymMe nath 250-300 teic M’
HHOUIBTPAIMOHHON BOALI B CYTKH, T€ TMOJMHOCTBIO 00ecneunTs noTpedHocTts MxkeBcka B BoAE
Co3aaHue TakMX BOAO3a00pOB MO3BOIUT MONy4aTsk O0Ojee KAaYeCTBEHHYIO BOAY, 3HAYMTEIBHO
COKPATHUT JJIMHY MarucTpajibHOTO BOAOBO/Ia, 00€CNEHUT CO3AaHHE pe3epBHBIX MOUIHOCTEH ¥ OyaeT
rapaHTUPOBATH YCTOMYUBOE BOOOCHAOMEHHE HA Cl1yUYal ype3BbIYaHHbBIX CHTYaLIHH

OpHeHTalus Ha MOA3E€MHBIE BOIbl COOTBETCTBYET MHPOBBIM TEHACHIHUAM H 3HAYHTEJIBLHO
COKpAaTUT PUCK OT MONajaHUs 3arpsa3HeHHH B CHCTEMY BoaoCHaOxeHHs OIBIT 3KCIUTyaTalHH
HHPHIBTPAUMOHHBIX BON03a00poB uMeercd Hampumep, B Capanylie Ha OCTpoBe 3eneHbli
CYILIECTBOBAJ Tako¥ BoA03abo0p, naBaBmHii 18 TeiC M’ UncTOM BOAB! B CyTKH Ero 3akpbuiu u3-3a
yrpo3sl OXHIAaBumierocs 3aTonjeHus octpoBa HuxHe-KaMcKkuM BOAOXpaHHIHILEM
AnpTEpHATUBHBIN BapHaHT NOAPYCIOBOro BO103a00pa ¢ ropu30HTAIbHLIMHU JTy4aMHu-OUIIBTPaMU
IO3BOJIKI OBI ITOTYYATE HHPUIETPALIHOHHEIE BOABI B YCJIOBHUAX 38TOIUICHUS B 3HAYUTEBHO OOMBILIMX
obremax no 50 teic M° B cyTkn Ho 3TOT npoexT He ObUI peasin3oBaH M3-3a KOCHOCTH YHHOBHHKOB,
HeCMOTPS Ha €ro JACINEBH3HY

['opu3oHTaNBLHBIN Ty4eBOH Boa03a00p cMOr OBl 0OecneuHTh KaUeCTBEHHON BOAOH ropop
Kambapky, rae ecTh yrposa 3arpAa3HEHUs OT XPaHEHUA H YHHUUTOXCHHUA UMCIOLWIMNXCH TaM

OTpaBJIAIOLIMX BEHIECTB
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1.8. HeOnaronpusiTabie IPYRTO3IKOJIOTHYECKHE ABJIEHHS

M3 HeOMaroNPUATHLIX MPYHTOIKOIOTHYECKHX SRIEHHH B YAMYPTUM NPOABIIAIOTCA CIIEAYIOUIUE
OMOJI3HH, OMNBIBHHBI ¥ Cy(do3us Mo A0AHMHAM peK, OCOOEHHO Ha CKJIOHAX M Nno Oeperam,
Oeperopa3spymieHue M NOATOMNIECHUE, Beayllee K 3abonayuBaHud) B raubosnbuied crenenu
NPOABIAIOTCA HETATUBHLIE MOCAEACTBUA MOPO3HOTQ MyYeHHUA B MOKPOBHBIX CYNECHX, 0COOECHHO
Ha y4yacTKaX, TOABEPXKEHHBIX NEPEYBIAKHEHUIO, BIMAIOILIEMY Ha YCTOMYHBOCTb (PYHIAMEHTOB
30aHHH H COOpYKEHHUH

[Ipu 3acTpoiike OONBIINX LIOMALEH B IOTHHAX PEK M HA TIOJIOTUX CKJIOHAX AOTUH, BCICICTBUAE
IUIAHHPOBOYHBIX pabo1, achansTHpOBAHUS H YCTPOMCTBA MHOIOYHC/IEHHBIX KOMMYHHKAIIUH, MO
KOTOPBIM IIPOUCXOIAT YTEYKH BOJbI, CO3AAKTCA YCIAOBUA JUIS NTOAbEMA YPOBHSA IPYHTOBBIX BOJl U
ocnableHus NPOYHOCTHLIX CBOMCTR IPYHTOB IJTH GaKTOPhI, 4 TAKKE HATUUYHE 3AECh 3a00M04YEHHBIX
IJI011AaIeH TpeOYIOT OCYLIECCTBIIEHUA CITEMATIbHBIX MEDP HHXEHEPHOH ITOArOTOBKH TEPPUTOPHH

[10 nonrHaM KpyIHbBIX PEK BCTPEYAIOTCH YUACTKH, TJI€ 3aJIETAIOT MLUIEBATHIEC H MEJIKO3EPHUCTHIE
NECKH, 00TaIaoNve MILIBYHHLIMU CBOHCTBAMHY U 3ATPYSHAIONIME NPOU3IBOACTBO 3EMIIAHBIX paloT

HauGonplyo OnacHOCTh IIPEACTABIAIOT NOrpeOCHHBIC OBparu B KOPEHHBIX BEPXHENEPMCKUX
OTJIOXKEHHAX, 33MMOJTHEHHBIE CIIa0bIMH YETBEPTUUHBIMH 0CaJIKAMH MTPOTIOBHAILHO-AETIOBHAILHOIO
1 03ePHO-00NOTHOIO NPOMCXOXKACHHE Pa3Meps UX HAa KOPEHHBLIX CKIOHAX OTHOCUTENLHO
HepeIMKH 20+50 1o BepXy H 2+10 u 6onee meTpoB miyOMHOH B 30aHHAX, paCNONOXKEHHBIX HAR
HUMH, H3-3a PA3]IMYHOH I[UIOTHOCTH H MPOYHOCTH I'PYHTOB B OOpTax H 3allOJIHEHHOM PYCIE,
Ha0N0ORAI0TCA OONbIINE OCANKY OTASHBHLIX wacTe# 3panui ¥ BOIHMKAIOT HEAONMYCTUMBIL
negopmauuu ¢pyHaaMEeHTOB AHaJIOTMYHBIE SIBJICHHA OTMEYAlOTCA Ha YYacTKax repexona JpeBHUX
norpeOeHHbIX JOMHH COBPEMEHHBIX PEK H peUEK B KOPEHHOH CKJIOH, F/1€ TOBEPXHOCTh KOPEHHBIX
OTIOEHHKH KPYTO NOTPYXKACTCA MO TOMILY C/1a0biX a/UTHOBHANbHO-AeNIOBUANLHBIX YETBEPTHYHBIX
OTJIOXKEHUH YUYacTKH NMOrpeOGeHHbIX NOJIHH H OBPAroB ¢ NOBEPXHOCTH MOTYT HE HUMETH
3HAYUTEIBHBIX NEPENAAoB BRICOT, Yalle OHH ObIBAIOT CHHUBEJIUPOBAHLI H CO3AAKOT JIOKHOE
BHCYATICHHE OAHOPOAHOCTH ILNOIAJAKY

B I0XHBIX palOHax, BOJIM3H OT JaBHO JIMKBUIHPOBAHHBIX beMBDKCKOIo ¥ Bap3u-AJiekceeBCKoro
MeAENIaBHILHBIX 3aBOAOB, MOTYT OTMEYaThCA MPOBaJibl Hal 3a0pOIICHHBIMH MOA3EMHBIMH
BbIpaDOTKaMH, OCTABLIMMHUCA IIOCJIE U3BICYCHNA MEANCTLIX TIECYAHMKOB AHaJIOTHYHas CUTYyalus
yxe Habmoaanace B IlepMu

[IpocagoyHBIX ABICHHH B rpyHTax YAMypTHH He oTMedanock Ilo koMmiaekcy onpeneneHui
OJIM3KHE K NPOCAAOMHBIM JEN0OBHAJILHBIE MAKPOIIOPHCTHIE CYTTIHHKH HOXKHBIX PaHOHOB peCnyOIHKH
MOTYT OBbITh TONBKO YCJIIOBHO OTHECEHB! K MpocaaoyHeIM OJaHAKO 3TOT BONpoc Tpedyer
DaJIbHEAEro yrinyoieHHOI0 H3YyYEHH 3AeCh XKE TOBKO OTMETHM, YTO OOJIBIIHHCTBO AeopMaliHi
3JaHUH NIPUXOAMTCH HA MAKPONMOPHCTHIE NENKBHAIBHBIE CYTIHHKH, KOTOPBIE CIIOCOOHBI
3HAUUTEILHO YMEHBIIATh CBOO MPOYHOCTD IIPH YBEJINYEHUH BIAXKHOCTH B JIOKAJIBHBIX 30HaX 3Ta
0COOEHHOCTh A¢AAET HX OITH3KHMH K MPOCad0YHbIM I'PYHTaM, HO 110 COBOKYITHOCTH BCEX ITIPHU3HAKOB
UX HEJNb3d OTOXIECTBIATH C NPOCANOYHBIMH IPYHTAMM, TAK KaK BCE OHH HEOOHOKPATHO
nperepneBagy yBiaaxHeHue go G > 0,8 JtoMy 01aronpHATCTBYET H J0CTAaTOYHOE KOJHUYECTBO
0CaZIKOB, QOPMUPOBAHHE BEPXOBOIAKH B BECEHHEE BpeMs, NMOCTEINEHHOE OIMYyCKawlleeca A0
MOCTOAHHOTO YPOBHS IPYHTOBBIX BOJI

B 10)XKHBIX, B OCHOBHOM 0€3JI€CHBIX, pailOHAaX pa3BUTa OBpaXKHas 3po3ud []ois 3a0BpaKeHHBIX
3eMelIb 31ech cocraBigeT 41%, npu 3ToM 00beM pasMbITOM 3emitd gocturaer 300 Teic M’ M
BEIHOCUTCA Ha ITOHMEHHBIE JIyTa U B BOJIOEMBI, BhI3bIBaA HX 0OMeenue [28)

HMHTeHCHBHAA BbIpYyOKa JIECOB MMPUBETIA K YCKOPEHHOMY TaSAHHIO CHEra A 3T0, B CBOIO OUEPE/b,
NPHBEI0 K YMEHBIUCHUIO CPOKOB NMUTAHHUS IMOJA3EMHBIX BOA H YBEJIHYECHHIO OOBEMOB BOJHI B
IIONOBO/ILE, BLI3bIBAA HABOAHEHHA
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HIupoTHOEe U MEPHAHUOHAJBHOEC HANMpPaBJICHHE TOPOACKMX YIHI M HEMOMEPHOE
ac(paJpTHPOBAHHE, BKIIIOYAA OTMOCTKH BOKPYT 3HaHHUH, YBCIHYMUIH HHTEHCHBHOCTHL cOpoca
JIMBHEBBLIX H TAJBIX BOJ, 0COOCHHO HA KPYTHIX CKIOHAX JTO NPUBOAUT K CMBIBY I10YB, LIJIaKa H
ecKa, pacChlmaeMbIX 3UMOH Ha foporax, K paspyLICHHIO JOPOKHOIO NMOKPBLITUSA, NEPETPY3KE H
3aKyNOpKe JUBHEBOW KaHANH3alMH, K POCTYy JOHHHIX HAHOCOB B T'OPOJACKHX peKax M peukax,
ocobeHHO B MXkeBcke

VYBIIeyeHHe IITYKaTypKOH M MOKpackod ¢acagoB, KOTOPHIE B HAILEH KIMMATHYECKOH 30HE
MHTCHCHBHO Pa3pylialoTcs, TAKXKE BEAET K 3arpA3HEHHUIO IPYHTOB M NOA3EMHBIX BOJ

[TouTn noBceMecTHOE YCTPOUCTBO ITOABAJNIOB, HEPEIAKO 3aTONNAEMBbIX, CIIOCOOCTBYET
3arpA3HEHHIO II03€MHBIX BOJI M 0CJIa0IeHHIO IPYHTOBBIX OCHOBAaHHM, BbI3bIBasA AcPopmalivMi 31aHHH

K 9nciy yHHUKaNbHBIX SBIICHH#, CBA3aHHBIX, BO3MOXXHO, C KOCMONéHHYECKAMH (PaKkTopamy,
OTHOCATCA IMEPHOANUECKHE 3aCYXH M BBICBIXaHHE PYHTOB A 3TO, B CBOIO OYE€pedb, MPHUBOLMIO K
obmMmenennio MxeBckoro npyaa, KoTopoe NMpuodpeTano karactpoduueckue pasmepsl B 1839-1840
1 1976-1977 ronax, 3a 11ecTh JIET A0 OAHOCTOPOHHETO PACIIOIONKEHHA [UIaHET COJTHEYHOH CHCTEMBI
Taxk, B 3acymunusoe aeto 1976 rona MoxeBcxuil npya CHIBHO 00MENEN ¥ NOANHUTHIBAJICS KAMCKOH
BOAOH, a TPYHT B BepXHeid 4acTu OblJ1 HACTOJIBKO CyX, UYTO IPH MaleHIleM MEXaHH4YECKOM
BO3OECHUCTBHH NPEBpALLlaICA B MTBUIL

[To nanueiM Hoxesckoro ' UI'Y, B Pecniybsuke BeisiiieHO 18 o4aroB 3arpAa3HEHHA NMOA3EMHBIX
BOJ TEXHOTEHHOrO Xxapakrtepa 310 Kuenronckoe, Mumkuuckoe u [ peMUXHHCKOE MEeCTOPOXAEHHA
HeTH, NUIAKOHAKOMMTEND N/0 «HXCcTanby», MONHIOH 3aXOpOHEHHs OTXOJOB 3aBOja IJIaCTMacc,
HJIOBBIE TUIOIIANKH KaHamu3auuu r Mxencka, tepputopu Oktadpbckoro n IlepBoMaickoro
paioHoB I HxkeBcka, pepma KPC B nepeBHe CMHPHOBO (¢/3 « MalIMHOCTPOHUTENBY ),
xBoctoxpauuiuiie AO «UM3» r I'masoea, ¢Teks103aBOA B rnocenke «Pakem», moaurod TBO r
Capanyna, cBUHOKOMIUIEKC «AKmypckui» (SAxk-boaunckuil paitoH), sBoao3abop noc Kama u
HedTebaza noc Kamckuit (Kambapckuii paion), Bono3abop B nocenke bepe3oBka, r BOTKHHCK,
ONHMHOYHBIE BOJ03a00pHI B oCeNke YBa U cene KapakynnHoO

OCHOBHBIMH 3aTrPA3HAIOIIUMU KOMIIOHEHTAMH SBJIAIOTCSA HEDTEMPOAYKTHI, XJIOPHIBI, HUTPATEI,
OKCHJIBI H TSXKEbIe MeTalUlbl [ pynmoBele Boa03adbopel B I Moxra v nnoc Ke3s xapakTepusyorcs
HOBBIINIEHHBLIM COAEPXKaHHEM B BoJe O0pa eCTECTBEHHOTO MPOUCXOKACHUA

- HepemeHHBIMH OCTalOTCA MpobneMbl BOA0OOECEYCHUA HACeIEHHA N0OpOKaYeCTBEHHOH
nutheBoi Boaoi B 1994 rony He cCOOTBETCTBOBAIO TEXHHYECKUM HopMaTHBaM 23,4% nipod soabl
M3 UCTOYHHKOB ILIEHTPAJIM30BAHHOIO IMHThHEBOr0 BOJOCHAOXKEHHS MO CAHHTAPHO-XHMHYECKHM
nokaszareasaM H 8,4% 11pob — no MHKpOOHONOrHUECKUM MMOKA3ATENIAM

B YaMypTHH yCTPOE€HO HECKOJIBKO NOA3EMHBIX Ta30XPaHWINII H 3aX0OPOHEHHH TPOMOTXOAOB
(r ImazoB) CrerneHb UX BAIUAHUA Ha 3arpA3HeHHE MOA3EMHBIX BOJ A0 KOHIIA He H3ydyeHa B Inmazose
OTMEYEHO NOoNaJaHue PaqHOHYKIHIOB B MOA3EMHBIE BOIH]

Ha ¢opmupoBaHue HeOIaronpuUATHHIX FPYHTOIKOJIOTHYECKHX YCJIOBHHl, CBA3AHHBIX C
AHTPOTIOT€HHBIM HJIM TEXHOTCHHEIM 3arpsA3HCHUEM, BAUAIOT TPaJoCTPOMTENbHEIE petieHns Tax,
3aCTPOMKA XKHIOro panoHa «llasens» HeceT npAMYIO yrpo3y 3arpsasHeHus MxeBckoro npyaa, ero
norimomeHusa upeBoM ropojaa llomuron TbhO nHa 31 xm Heuiruackoro Tpakra M npoeKTupyeMbIH
KOMIUIEKC ITepepabOTKH MpOMOTX0A0B «KonymMOus» pacrnionaralorca Ha BOAopasaeiax, ClIoKeHHBIX
XOPOIIO MPOHUIIAEMBIMH IrpYHTaMH  JT0 OyzieT CiocoOCTBOBATD PACILIMPEHHOMY PacIpOCTPAHEHHIO
3arPA3HEHUNA TPYHTOBOM H BOOHOM Cpelbl, KaK U B Cjly4yae C rOpOACKHMHU KAHAITH3alMOHHLIMH
OYHCTHBIMH COOPYXEHISIMH Ha BO3BBIIICHHON MeiBeneBCckoH rpsajie (JIEBRIH Oeper B MECTE CITUAHHA
Nxa u I[To3zumu)

I'pyHTOBBIE BOJBI B OCHOBHOM HE€ arpeCCHUBHBI K CTPOMTENbHBIM KOHCTPYKUHAM, HO Ha
OTACHbHBIX 3a00J04YCHHLIX Y4aCTKaX OHM MOTyT 0o01anaTh TeM HIIK HHBIM BHJAOM arpeCCHBHOCTH
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nasa II. CBOMCTBA U XAPAKTEPUCTHUKHU 'PYHTOB,
X PETHOHAJIBHASI HOMEHKJIATYPA

2.1. O0mHe cBeJeHHA O TPYHTAX H HX XapPAKTePHCTHKH

Onpenencaue tepMuHa «rpyHT» gaHo B CHull (Tepmunsl v onpenenenus) u F'OCT 25100-

82 Iloa rpyHTaMH MNOHHMAIOTCA BCE €CTECTBEHHEIEC OTIOKEHHS U HCKYCCTBEHHBIE 00pa30oBaHud
3eMHOH KOPBbI, ABJIAIOMIHAECT 0OBEKTOM CTPOUTENBHO-X03IUCTBEHHOH AEATEIbHOCTH JIKOACH
CHull pexomeHayeT omnpeaceHie PUIHKO-MEXaHHYECKUX XapaKTEPHUCTHK FpPyHTa OITH
NPHPOAHbIE XapAKTEPUCTHKH, OIIPEACIAEMEIE, B YACTHOCTH, MIOJIEBBIMU METONAMH HCCIICIOBAHHA,
oObeauudoTes IO I' TpodMeHKOBLIM B IpyNny «CTPOUTEIbHBIX CBOMCTB IPYyHTOB»
B 1ienoM rpyHThl CHCTEMATH3UPYIOTCA MO OTPACHEBBEIM OLEHKAM, MPHPOAHLIM H YaCTHLIM
CBOHCTBaM, BKIK4Yas ocooble (cM pHC 6)

[ DYHT

OTpacnesbie DUEHKKU CBOUCTR

FopHO -
3EM/IAHBIE

fnapomenno-
PATUBHbIE

CrpouTtenbHsie
Marepianb

AvHamn- Peonorn-
vyecKkue yeckue

[pyHTBI noApa3neNAOTCA Ha CKaJIbHBIC, MTONYCKAaNbHBIE U HeCKajibHble (CKAJbHBIE FPYHTHI
3aJ1€raloT KPYIHBIMH MacCHBaAMH, JOOBIBAIOTCA C NMPUMEHEHHUEM B3PBIBHBIX PAabOT, ABIAIOTCA
CaMBIMH ITPOYHBIMH OCHOBAHHSAMH H NOAPA3AENAIOTCA 10 BEIMYUHE BPEMEHHOI'O CONMPOTHBJICHHA
OIHOOCHOMY CKaTHIO R > 5 Mlla

B crpouTensHON NMpaKkTHKe Yalle BCETO MPUXOIUTCHA MCIIOIL30BAaTh HECKAJILHBIC I'PYHTHI
(xpynHo00/10MOUHEBIE, TIECYaHbIE, NIMHUCTBIE H OPTraHOT€HHBIE), KOTOPBIE 001aAa0T OOIBIIHM
pa3HooOpa3neM CBOHCTB ITH FPYHTHI TPEOYIOT O0Jiee TINATENBHOIO M BCECTOPOHHEIO H3yYEHUS
[TonpobHee o mokaszaTensx (XapakTEPUCTHKaX) HECKAJIbHBIX TI'PYHTOB OyJeT rOBOPHThCS B
rnase 111

B YaMypTuH pacnpocTpaHEHbl B OCHOBHOM HECKa/JbHble (TTHHHCTBIE U IECYaHBIE) H
NMOJyCKalnsHbIe I'PYHTBI, 00/1a5ar01ne, 0COOEHHO IMUHUCTEIE, OONbIIKHM pa3sHo0Opa3neM CBOMCTB
H TUCIIEPCHOCTBIO, @ OTOMY TpeOyrouHe 6omee TINATENBHOTO H BCECTOPOHHETO H3YUEHHA

AOPOXHO ~
CTPOUTENbHbIe

CrpouTenbHbie

NpupoaHbie CBOUCTRA

dunvrpa-
Pusnyeckmue NpoyHoCTHLIC
LMOHHbIE

UacTHble v OCODbIe CBOUCTRA

LNedopma-
UKOHHbI

Puc 6 Cxema ceoticme zpynmoe
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JIMCcIIepCHBIN IPYHT COCTOMT M3 TPEX OCHOBHBIX KOMIIOHEHTOB MHHEPaIbHBIX 4acTHI (MHOrAa
B CMECH ¢ OpraHMYECKHMH BEIEeCTBAMH), BOAB (B pa3JHYHBIX BHAAX H COCTOAHUAX),
pPacTBOPEHHBIX B BOAE U cBOOOAHBIX ra3oB (COOTHOLIEHHS MEXIY OCHOBHBIMH KOMIIOHEHTaMH
HE SBJIAKOTCA NOCTOAHHBIMH H XapaKTePU3YIOT (ha30BO€ COCTOAHHUE, IJIE ITIaBHAs POJIb B UBMEHEHUH
MPOYHOCTHBIX CBOHCTB NPHHAANEKHUT BOJE

COOTHOIIEHUE OCHOBHBIX KOMIIOHEHTOB TPYHTa MeXJay co00i0 H MEXaHH3M HX
B3aHMOJICHCTBHSA A€TaJIbHO OMHCAHbl B TPYHTOBECACHHH OaHAKO OHH TpeOyIOT HEKOTOPOTro
NepeOCMBICIEHHA U CO3AaHHA HOBOH cXeMbl, OoJiee NpUOIMKEHHOM K 3a11pOCcaM CTPOHTENILCTBA
Takasa cxeMa pa3zpaboTaHa B IpPEANOJOXKECHHUHU, YTO pa3Mephl BOAHBIX 000JI0UE€K BOKPYT
MHHEPAILHBLIX YaCTHII, a ITIAaBHOE, TPAaHHIIBI HX pa3/iefia COOTBETCTBYIOT TOUKaAM Itepernda KpHBoi
U3MEHEHHA BJIaXKHOCTH B 3aBHCUMOCTH OT BEJIHUUHDBI AEUCTBYIOMIEr0 AABIEHUA DTO H3MEHEHHE
He NPOTHUBOPEUHT U3BECTHBIM IMPH3HAKaM KIacCUPHKAUMU CBA3aHHOH BOJABl U MOXET OBLITH
POBEPEHO IKCHEPUMEHTANBHO [12] H, 4TO H0JIEE BAXHO, JIeNaeT CXeMYy MOHATHON CTPOUTENIAM,
3HAKOMBIM C IOBEAECHUEM I'PYHTA IMPHU U3MEHEHHUHU JABJIERUA

MunHepajibHas 4acTHIla TPYHTA B pe3yJIbTaTe IEKTPOMOJIEKYAAPHBIX CHJT B3aHMOIEHCTBUS
NMPUTATHBAET JUTIOIH BOABI K CBOSH OTPHUATENILHO 3apAKEHHOM MTOBEPXHOCTH, 00pa3ys TpH pe3ko
OTJIMYHBIE IO CBOKUCTBAM BOJIHbIE 0000YKH

Camble OaUM3KHE K MUHEpaIbHOH YacTHlle 1-3 paaa Monekyn Bojbl 00pa3yioT 0007104Ky NPOYHO
CBA3aHHOM BOJBI, KOTOpas He MOXeT OBbIThb yaaneHa NaBjlieHHeM NPH YIITOTHEHHH T'PYHTA, HO
ygajaseTca cymkoid MakcuManbHOE€ KOJH4YECTBO BOABI, KOTOPOE CIOCOOHBI yAepkKaTh
MOJICKYJIAPHBIE CUJIBI MIPUTAXKEHUA B YCIOBHAX CXaTUA, Ha3bIBACTCHA MAKCHUMANILHOH
MOJIEKYJIAPHOHN BJIArOEMKOCTBIO, OIU3KOU K BJIAXHOCTH Ha IPaHHUIlE PacKaTbIBAHHA (HHIKHHMA
npeaes NIaCTHYHOCTH) ITa XKE BIAKHOCTD, IPH KOTOPOH NOCTHTAaeTCS HAHAYYILIEe YIIJIOTHEHHE
IPYHTA, COOTBETCTBYET HHXKHEH IpaHULE IIPOYHOTO COCTOAHUA (CM pHC 7)

Cnenyroutas 060104ka peIXJIO CBA3aHHON BOABI 00/1ajaeT MeHbllleH CHAOH MOJEKYIAPHOTO
B3aHMOJACHCTBHA M YAANAETCA CTaTHUECKUM JaBneHueM no 0,2-1,0 MIla Bopaa »>Toit o060om0uku
¢opMHUpPYeET BIaXHOCTh IMIMHHUCTBIX F'PYHTOB B NPEAENaxX OT MaKCHMalbHOH MOJIEKYIApHOi
BJIArOEMKOCTH O I'DAHMIIBl TEKYUECTH (BEPXHHH Mpeaen nuacTHYHOCTH) [Ipw Hamu4yuu 3TOM
000JI0OYKH TIHHUCTBIA TPYHT HAXOOUTCH B NPOYHOM COCTOAHHH HIIH COCTOSAHHH CpenHei

[TPOYHOCTH A W

P CsobopHas
J \ ' BOAA

WL

s sy T

Phixnocsa3lanHan

[1pouHOCBA3aAHHAR

12348 Ki/cMm® P

YacTrua
rpyHTa

Puc 7 Cxema monexyrapHo2o 83aumooetucmeusn
8 cucmeme ‘‘MuHepaivbHas wacmuya—eooa’”
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Bona BHe 10Jis MONEKYIIPHOTO PHTAXKEHUS MOKET CBOOOAHO AepeMEIATHCA ¥ HMETD XHBYIO
¥ ra3oByl0 KOMIIOHEHTbI, 00pa3ys ¢BOOOAHYIO BOAHO-O6HO-ra3oByw 000JI04UKY, 3aOMHAIOUIYIO
MYCTOTHI MEXAY TBEPABIMH YACTHIIAMH

[Ipy HagauduK cBOOOAHOU BOABI (KANHUIUIAPHOA HIIM I'PAaBUTALMOHHOW) IMHHHCTBIA I'PYHT
MEPEXOAUT B €)1a00€ HIIH O4EHB c1aboe COCTOAHUE

M3 npennoxeHHON cXeMbl CIIeayeT, YTO CBOMCTBA IPYHTa U €ro XapakTEPHUCTHKH 3aBHCAT OT
Pa3MEpPOB YacTHUll, COAEpXaHUS BOAbl U ACHCTBYIOLLEIO HAIPAKEHHSA

CBOHCTBA TPYHTA — 3TO ONpeAcneHHas COBOKYMHOCTh €r0 OTIHUYMTENBbHBIX NMPHU3HAKOB
MOBENEHHSA H H3MEHEHHA OCHOBHBIX KOMIIOHEHTOB COCTaBa ¥ COCTOSHHA NOA BHIHHHEM BHEIIHHUX
H BHYTpEeHHUX GaKkTOopoB (CBOHCTBA MPYHTA BHIPAXAaIOTCA YEPE3 COBOKYNMHOCTbL XapaKTEPHCTHK
(nnokasarenei)

XapaKTepHUCTHKA I'PYHTA —~ ITO OTIHYUTEABHBINA PU3HAK COCTABA HJIM COCTOSIHHA I'PYHTA B
LEJIOM HJIK €70 KOMIIOHEHTOB XapaKTEepHUCTHKH OTIPEAENAOTCA U3MepeHHEeM NTapaMeTPOB I'PYHTA
WK pacyeToM I10 pe3ynbTaTaM M3MepeHHuit (CM rasy 1)

XapaKTepUCTHKY BHAOBOIO A€JIeHUS IPYHTOB, BHIPAXAIOUIHE YAaCTHBIE MIPU3HAKU CBOHCTB,
NOAPAa3/IeNAOTCA Ha NIpsAMBIE, IPOU3BOAHBIE U KOCBEHHBIE — IO METOOAM HX NOJYYEHHSK

[IpAMble XapaKTepHCTHKH — 3TO MOKA3aTeNH, onpeleigseMble HEMOCPEACTBEHHBIMHU
H3MEPEHUAMHU OOHOTO HJIH HECKOJNBKHX MapaMeTpoB TOYHOCTH HX ONpPENENeHUS 3aBUCHT OT
TOYHOCTH H3MEPECHHHA

[Tpou3BogHbIE NOKA3aTENN — ITO XaPAKTEPUCTHKU, HAXOAHMEBIEC PACUCTHBIM MYTEM, HCXOA
H3 IPHHATBIX TCOPETHHCCKHX HIIH SIMITHPHYECKHX NONMOKEeHUH TOYHOCTD HX ONpPENC/ICHUA 3aBUCHT
OT METOJa pacyeTa U TOYHOCTH HIMEPEHHUA ITPAMBIX TTIOKa3aTesleH

KOCBEHHBIE XapaKTEPHCTHKH — 6e3pa3MepHbIC MOKAa3aTe/H, yCTaHaBIHBAEMbIe Ha OCHOBaHHH
IMIUPHUYECKUX CBA3EH MEXY [TapaMeTpaMH IPYHTa, pa3aH4HBIMH 110 pa3MEPHOCTH HIIN CYTH.

PuinvyeckHe CBOHCTBA M MOKA3ATEHN.

MdH3uyecKHe CBOCTBA BHIPAXAKT THINHUYHBIE 0COOEHHOCTH H YCTAHABJHWBAKIOTCA IO
OTIHYHATEBHBIM TIPH3HAKAM COCTaBa M COCTOAHHUA uepe3 QHU3HUYECKHE XaPaKTEPHCTHKH

K OCHOBHBIM (PH3HYECKHM XapaKTEPHCTHKAM OTHOCATCA. €CTECTBEHHAs (MpHUpoAHan)
JIOTHOCTb — 0, INIOTHOCTh TBEPABIX YACTHLU — P , IUIOTHOCTE CKejieTa — P, BIaXHOCTh — W,
OOPHCTOCTb — /1, 3€PHOBOM COCTaB, YHC/IO MIACTHYHOCTH —J,, COMPOTHBIIEHHE OTPHIBY
(MIMnKOCTh) — 6 B 3aBHCHMOCTH OT OTpacjieBbIX TpeOOBaHHU Ciola XK€ OTHOCAT NMOoKa3aTenu
BOIOTIPOHHUIIAEMOCTH, TEMNONPOBOAHOCTH, IIEKTPONPOBOAHOCTH U T I

HexoTopbie HccnenoBare/Id K QU3IHYECKUM XapaKTEpHCTHKAM MPHYHCIAIOT MOKAa3aTelb
KOHCHCTEHLIMH, KOTOPbIH 3aMEHEH NoKa3aTeaeM MPOYHOCTH, BhIPaXKEHHBIM Yepe3 COIPOTUBIIEHHE
MPOHUKAHHIO KOHYCa V, 1 OTHECEH K MPOYHOCTHLIM XapaKTEPHUCTHKAM,

IIpounocTHLIE CBOINCTB] H NMOKAa3aTe M.

[TpoyHOCTHBIE CBOWCTBA BBIPAXKAIOT CMOCOOHOCTh IPYHTOB IPOTHBOCTONATEH BHEIIHHM H
BHYTPEHHUM BO3AEUCTBHAM BIJIOTh OO NPEAE/IbHOrO COCTOAHHUA H pa3pyuIeHUd

K npsaMsIM XapakTepuCTHKAM IMPOYHOCTH I'PYHTA OTHOCATCA COMPOTHBICHHE OAJHOOCHOMY
CXaTHIO O, , pasABHr V, pacrnop Pq, CONPOTHUBIECHHUA MOA OCTPHEM CBaH R H no O0KOBOM
MOBEPXHOCTH f, COMPOTHBRIIEHHE BPALUATENILHOMY Cpe3y T , INIOCKOMY CABHTY T H Ip

BenuuuHe! R 4 £, ecii OHM HaX0AATCA HE 110 IPAMBIM HCTIIBITRHHAM CBaH, & 1O pa3aABHTY HIH
Mo pacnopy, OTHOCATCA K MPOU3BOIHLIM

[lpon3BogHbIE XAapPAKTEPUCTUKH KPENOCTh CKajbHBIX I'PYHTOB, NMPOYHOCThL INTHHHCTBIX H
UIOTHOCTBE MECYaHbIX, CUETJICHHE ¢, YTOJl BHYTPEHHEO TPEHHA @ U AP

K KOCBEHHBIM XapaKTEPUCTHKAM CreyeT OTHOCHTD MOKA3aTeNb TeKyUeCTH (KOHCHCTEHLIHH )
Hcexoas u3 orpacnieBbix TpeOOBaHHM, K KOCBEHHBIM XapaKTEPHCTHKAM MOTYT ObITh OTHECEHHI
KO3DPULHMEHTH! PAIMAr4aeMOCTH, Pa3pbIXJIEHUA H Op
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Bce nepeuncieHHbIie XapaKTEPUCTHKH, KPOME MOKA3aTEasd TEKYYEeCTH, ONPEACNAoT Mo
pe3yJbTaTaM HCIBITAHHH HENOCPEACTBEHHO HAKOHEYHHKAMH HIIM B KOMIUIEKCE C IPYTHMH
METOJaMH

HedopmallHOHHBbIE CBOHCTBA H MTOKA3aTEJH.

HedopMallMOHHBIE CBOMCTBA IPYHTA BBIPAXKAIOT €T0 CMIOCOOHOCTD YIUIOTHATLCS B pE3YJIbTaTe
YMEHBIIEHUS 00beMa Mop H MEPEYNakoBKH YACTHI] IMOJ BIMAHHEM BHEIUHUX W BHYTPEHHHX
BO3OCHCTBUH

K npsMsiM nokasarenaMm nepopMalHOHHEIX CBOHCTB OTHOCATCA OCaaKH 00pa3ia, MOHOHTA,
LUEJTHKA H T I

[TpoH3BOAHBIMH  XapaKTEPHCTHKAMH JA€POPMALHOHHBIX CBOMCTB ABIAIOTCA MOAYIb
ocajku /, npeanoxennsiit H H MacnossiM, ko3¢ duuneHT 6G0KOBOro AaBnerus &, OTHOCHTENbHAS
nMpocaaodyHoCTh O , MOOynb aedopmauuu E u ap

KocBeHHbIE XapaKTEpUCTUKH KO3((HIIMEHT OTHOCHTENILHOM CKHMAEMOCTH M, KOIPPHUIIMEHT
KoHconuaauuu C, v ap

JInHaMHYecKHe CBOMCTBA H MOKA3ATEIH.

JluHaMUUYecKHe CBOHMCTBA I'PYHTOB 3aBUCAT OT BHJIa U COCTOSHUSA OCHOBAaHHWH, BHAA H

HHTEHCHBHOCTH OJHHAMUYECKHUX BO3ACHCTBHH OHH XapaKkTepU3IyIOT CIOCOOHOCTE 'PYHTOB 1aBaTh
OOMONMHHATENBHYIO 0canKy ¢yHIaMEHTOR oA 000pYA0BaHHUEM H N0 COCEAHHUMH QyHAaMEHTaMH

OT BIMAHUA JUHAMHYECKHX HATPY3OK

K npsaMbIM XapaKTEpHCTHKAM AMHAMHYECKHX CBOHCTB OTHOCATCS CKOPOCTh PAaCIIPOCTPAHEHHUS
NPOXOJBHEIX H MONEPEYHBIX BOJH, aMIUIHTYAbI KOJIEOAHHH U IHHAMUYECKAd OCallKa

BaXxXHbIMH NPOU3BOAHBIMH XapaKTEPUCTUKAMH ABIAIOTCS KO3PPUUHEHTH! YNPYroro
paBHOMepHoro cxatua C,, ecTKoCTH K,, OTHOCHTEILHOTO NEMNYHPOBAHHA {, H AP
XapaktepHcTHKH K, H {, MOXXHO OTHECTH TaKXe K KOCBEHHbIM

Peonornueckne CBOMCTBA H XaPAKTEePHCTHKH.

CBoiicTBa rpyHTa HaKaILUIMBAaTh AePOpMalMH NMON3YUYECTH H PENIAKCUPOBATh, T€ CHHXAThb
HanpsHXKEHHE, MPH JJTUTENBHOM JEHCTBHH HA HETO HArPY3KM HA3LIBAKTCA PEOIOTHYECKUMU

Paznu4yaloT cnenymomue peosIOrH4eCKUe XapaKTEPUCTHKH FPYHTa MIHOBEHHYIO [IPOYHOCTD
O, H JUIHTEJIBbHYIO IPOYHOCTE O

[To 3a1aHHOMY HaYaJIBHOMY NEPEMELICHHIO CPEPHUECKOrO 30HA, Ha4YaJIbHBIM U 3aTYyXaIOLIHM
BO BPEMEHH KOHTAKTHBIM HANPAXKECHHAM BOKPYr UMJIHHAPHUYECKOTO0 HAKOHEYHHKA
B H ®epponckuii u 3 I Tep-MapTtupocsaH TeopeTH4eckH 000CHOBAIH BO3MOKHOCTE OMPEACIIEHHA
MOIyjied MCHOBEHHOH E, M AnuTenbHOW E, nedpopMalHH KU napameTpa MON3y4ecTH 7]
XapakTepHCTHKH E, ¥ £ ABNAIOTCA NPOH3BOAHBIMH, NAPAMETP 7] CIEAYET CHUTATh KOCBEHHBIM
K KOCBEHHBIM MapaMeTpaM MOXHO TaKXe OTHOCHTH KO3 PHUHEHT fpa NON3YUYECTH O M
K03 PHIIHEHT 3aTyXaHHA MON3YHECTH O,

H H Macnos pekoMeHAYET AJid MPOrHo3a npouecca noa3yqdeCcTH onpeaeasaTh Ko3GphHLUHEHT
BA3KOCTH 7] HCIBITAHHEM I10 METOAY «TSIKEIOro WApHKay», paspaborannoMy 3 M Kapaynosoi

[TpouHocTHRIE, HedOpPMALHOHHbIE, JTMHAMHYECKHE H PEOJIOTHUECKHE CBOMCTBA HHOIOA

OOBEHHAIOT B IPYNNY MEXaHUUECKUX CBONCTB

2.2. Knaccudukanus rpynTon
CKAJBHBIH H NOJIYCKAJBHLIH TPYHT.
Ckanvrsie 2pynmul 1o F'OCTy 25100-95 noapaznensarorcs Ha pa3HOBUIHOCTH MO BPEMEHHOMY
COINPOTHUBICHHIO OJJHOOCHOMY CXaTHIO (CM Tabn 6)
HeneHne no ToueuHOMY MPHUIOKEHHIO HArpy3KkH B Tabauile 6 MPHHATO MO KIACCUDHKALHH
3 T beHaBckoro, B riepecyeTe Ha COMPOTHUBJIEHUE MPOHMKAHHA KOHYCa, CKOPPEKTHPOBAHHOM Ha
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Tabauya 6

Bp emennoe conmpotuBacHue MIla (10 Kr/cM
TOUYEUHOMY NP WIOXKEHHK)

Harpy3ku P,
> 5

Pa3zHOBHIHOCTH CKATH HBIX ITOP 01

110 Kp ENOCTH (TP OUHOCTH)

OJTHOOCHOMY CXKaTHIO R

OueHb TBep Able ([P OYHBIE) > 120

Teep avie (Mp ouHLIE) 50-120

Cp enHeit TBep 10CTH (IIp OYHOCTH) 15 - 50
Maof Taep ocT (MpoHoGTH) i

3HaueHus R no CHull K cxaneHbiM rpyHram (moponam) Haubonee npHemieMsl TEpMUHBI
OIpeACACHHS «TBEPABIC» HIIN «KPETIKUEN

[TonyckanbHble 2pynmet BBIAEIAIOTCS NO JABYM IMpEAENaM BPEMEHHOMY COMPOTUBIICHHIO
OAHOOCHOMY CKaTHIO unu pasaaBiuBaHHio (o I' A CynakwnHon) B npeaenax 1,5-5,0 Mlla u
BEJIMYHHE pa3sABHIa KOHYCOM V, TPYHTA, NOBEAEHHOI0 4O BOJOHACBINIEHHOTO COCTOAHHUA (Oonee
0,6 MIIa) Ecnu nocneanss senuuuHa dyner meusite 0,6 Mlla, 10 rpyHT cieayeT OTHOCUTS K
HECKAJIbHBIM [IpH TakoM pa3zziesieHHH JIETKO BBIAENSI0TCA IPYHTBI ¢ BpEMEHHO NPHOOPETEHHBIMH
MPH BBICBIXaHHH NPOYHOCTHLIMH CBA3AMH, KOTOPHIE ITPH 3aMauuBaHUH HCUE3AI0T Tak, HallpuMep,
no 1 M I'oppkoBO#, NpOYHOCTE JIECCOB ITPpH 3aMauyHBaHUH cHHxaiack B 300-900 pas, Toraa kak
MEJ1 CpeJHEH CTENEHN YIUIOTHEHHA 0CabeBan TONBKO B [1Ba pa3a

[TpeanoxeHHOEe yTOUHEHHE HMKHEH PaHHIBI MOJYCKANbHBIX TPYHTOB, OTACIAIOILCH HX OT
HECKaJIbHBIX, 0COOEHHO BaXKHO 1JI1 pAHOHOB, II€ KPOME MOKPOBHBIX Y€ TBEPTHUHBIX OT/IOXKEHHUIA
PA3BUTH KOPECHHLIE OCaNO4YHbIEC NOPOABI O0ONEe APEBHErO BO3pacTa, KOTOpLIE O0MafawT
LIEMEHTALHOHHBIMH CBA3SIMHM, HE Pa3pyIUAIOIIUMUCA NPH 3aMAYHBAHUH, HANIPUMED, MEPTEITUCTHIE
TJIMHBL U aNE€BPHTHI, CI1a00CUEMEHTHPOBAHHbIE NNECYAHHKH BEPXHENMPEMCKHX OTIIOXKEHHH
YAMypTHH

HeckajJbHble TPYHTBL.

K HeckanbHBIM FPYHTaAM OTHOCATCA KPYNHOOOIOMOUYHEIE, TECYAHbIC H MTUHUCTBIC OTI0KEHHUS

Kpynuoobaomounble u necuaHnvlie z2pyHmbl B 3aBUCHMOCTH OT 3€pPHOBOr0 COCTaBa
NOAPA3ALNAOTCA HA BHIBI COracHo Tabnune 7

= DN
| 1 |
b |

Tabauya 7

Buael Kpy THOOOJOMOYHBIX H
[eCYaHbIX IPY HTOB

Pacrnp eqenerue 4acTHIl 110 Xp Y THOCTU B Y% OT Beca
BO3 Y IITHO-CY XOr'0 I'P Yy HTA

A KpymmooGaowowmwe |

BanyHHLIHA TPy HT - OKATaHHLIN,

Bec yactur kpymaee 200 MM cocraenser 6onee 50%

rMbIOOBbLIH-HCOKATAHHLIH
["aneyHMKOBbIH - OKATAHHLBIH,
111eOEHHCTRIH - HEOKATaHHbBIA
I paBMHHBIN - OKATAHHBIH,
JIp €CBSHBIN - HEOKATAHHbIN

Bec yactvn kpyrHee 0,5 MM cocTassiseT 6onee 50%
Bec uactui kpy mHee 0,25 MM cocraBnsieT 6ostee 50%
Bec yactv kpy rHee 0,1 MM coctaBiser MeHee 75%

Bec yactuu kpy rHee 10 MM coctasiisieT boiee 50%

Bec uactui kpyrmHee 2 MM coctasnger donee 50%
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B Tabnune 7 HauMeHOBAHUE IPYHTA ONPEACIISIETCH CYMMOM TIPOLEHTOB ColepXKaHuA Oosiee
KPYTHBIX YaCTHL TPYHTA, 10 IEPBOMY YAOBJIETBOPAIOLIEMY NpH3HaKy Hanpumep, eciy BeC YaCTHII
kpymnnee 0,5 MM 6onee 50%, a BeC yacTHII KpyITHeEE 2 MM cOcTaBJsieT MeHee 25%, TO UCClIeyEMBIi
IPYHT — I1€COK KPYIIHEIH

[Ipu HaNMHYMH B KPYMHOOOMOMOUHBIX I'PYHTaxX necuaHoro 3anonuurens 6Gonee 40% unu
IMIKHUCTOrO 3anojaHuTens 6osee 30% oT oduiero Beca B HAUMEHOBAHMH TPYHTA JOJDKHBI
NPHBOAUTHCA CBEACHHSA O 3aMIOJTHHTENE

[To BetH4YMHE COMPOTHBIEHHA NOrpyXeHHw (pacrnopa) cormnacuo CHullam onpenensercs
NAOTHOCTh NMECYAHBIX FPYHTOB (Tabsiauua 8)

Tabauya &

3HauYeHHUA pacnopa /A OlpeaeJCHHUS IUIOTHOCTH
cI1oxeHus neckos, Pg, MTTa (10 kr/icm’

cpeach nomocTH

[ rurucmete 2pyrmel B COCTOAHHH «HA MPAHHIE TEKYYECTH» 110 COMPOTUBICHHIC OTPLIBA OT
HEero noJyuiapoBOro HakOHEeYHHKa (110 JIMNKOCTH) O M [0 YHCIY MIACTHYHOCTH (AUCIEPCHOCTH )
nojpas3ensloTCa Ha pa3HOBHUAHOCTH Mo Tabnauue 9

BUabl eckoB

ITecku xp yrHeIE U Cp eAHEH
KP Y THOCTH HE3aBHCUMO OT

BJIAXHOCTH
[Tecku MeIKHE HE3aBUCHUMO OT

BJIDXHOCTH

IleckH neUIEBAaTHIC

) MUIOBJIXKHBIE U BJIAKHBIE
6) BOIOHACBIIEHHbIC

Tabauya 9
JIMNKOCTE Ha rpaHulIe

PazsHOBHIHOCTH

Yuciao nnacTHYHOCTH
TEKYYECTH g, /oM’

(0,1 KITa)

<1 <20
1-7 2050
7-17 5,0-10,0
> 17 >10

B tabnuue 9 coaepxanue IMHHUCTBIX YacTHIl AaHO no knaccHdukauud H A LpiToBHua,
CONPOTHUBJICHHE OTPLIBY 8 NaHO B €NHHHIIAX BECOBOrO H3MEPEHHUA I/CM?, TaK Kak MpHOOPOB C
rpanyvpoBKoH B Ila B HaleH cTpaHe He Beinyckaercs (cM rnasy lII)

ITo CHull uncno miacTU4YHOCTH JAETCS B COTHIX JOJNAX B OTIHYHE OT NPEXKHUX HOPM, TIe
YHCIIO MUIACTHYHOCTH 1aBAJIOCH B LIENLIX €AHHHLIAX, Oonee ynoOubIX B ynotpebnenun Ilostomy
HaMH COXPaHEHO Je/ICHUE B LEIbIX EAHHHLIAX

3xeCh paCCMOTPEHO HAUMEHOBAHUE IPYHTOB 10 KJIaCCHPHUKALUOHHBIM MOKA3aTEAM, IIOJIHOE
ke HauMmeHoBaHMe cieayeT nAaBarb no CHHIT ¢ yyeroM npouHOCTHOrOo cocrosuus mno
Ttabnuue 10

[To npoYHOCTH (KOHCUCTEHLUHH) INIKHUCTBIE I'PYHTHI TOYHEE M ynoOHee MoapaznesaTh I10
BeMHYHHe pa3asura ¥, konycoM 30° B kr/cM? (cM Tabnuuy 10 u rmasy V)
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Tabauya 10
O1EHOMHOE COMpP OTHBJIEHNE

rpyHTa R ,, Kr/cM” (0,1 MITa)

Pasasur V, , Kr/cMm
(0,1 MIIa)

[Io XOHCHUCTEHIIHH Ilo npoyHocTH

[ CKy He <01 QOuens cnaleie < 0,5
TekyuennacTiyHbie 0,1 -0,2
M arxorutacTHYHEIE 0,2-04 Cnabsie 0,5-1,0

1,0-2,5
2,5-5,0

Tyromnactuissie 0,4-1,0
1,0-2,0
> 2.0

Hopmel CHuII nonyckaroT BBeaeHi€E AONOJIHUTEIBHOIO MOAPA3AC/ICHHA TPYHTOB C YYETOM
PErHOHAJBHBIX TPYHTOBLIX OCOOEHHOCTEH ITO B MEPBYIO 0UEpEAb OTHOCHTCA K LIHPOKO
pPacipOCTPAHEHHBIM B YAMYPTHH U CONpEAcabHBIX paliOHAX KOPEHHBIM I'PYHTAM TaTapCKOro H
Ka3aHCKOI'o ApyCOB BEpXHEH epMH, PH3HKO-MeXaHHYeCcKHE (MMIPOYHOCTHRIE) CBOMCTBA KOTOPLIX
CYLIECTBEHHO OTJIUYAKTCA OT HOPMATUBHBIX

KpoMme BeIZeIEHHBIX KOPEHHBIX OTIOKEHHH, 0c000€ IPOMEXYTOYHROE MOJIOKEHHE 3aHHMAIOT
3J1I0BHAJIbHBIE 00pa30BAHHA, ABIAIOMHUECA NPOAYKTAMH XHMHUYECKOro U (U3HYECKOTO
BEIBETPUBAHHA KOPEHHBIX MOPOJA BEPXHEH MepMHM H OCTABLINECH HA MECTE CBOEro
NEepBOHAYAIBHOIO 3aJieraHuA 110 BHEUIHNM NpU3HAKaM OHH MaJIo OTJIHYAI0TCH OT MaTEPHHCKHX,
KakK MPaBUJIO, KOPEHHBIX [IOPOI, HO 110 MPOYHOCTHBIM CBOHCTBaM HMEIOT CYLIECTBEHHbIE OTIHYHA
B CTOPOHY MX YXYAWEHUA Tak, Ond moBUaNbHBIX 00pa3oBaHuil, 3TOH CBOEOOPa3HOH KOPHI
BLIBCTPHBAHUSA, XapaKTEPHO Napaboinyeckoe H3IMEHEHHE C NIYOUHOU COCTOAHUSA OT CPEIHETO
10 MPOYHOCTH A0 MPOYHOro Takas 3aKOHOMEPHOCTh YCTAHOBJIEHA, B YACTHOCTH, IIPH [IEPECUETE
PE3YJIBTATOB CTATUCTHYECKOH 00paboTKH KOHCHCTeHIUH 110 207 mpobaM rpyHTa U3 BEpXHEH YacTH
pa3pe3a 3TI0BHANBHBIX H BEPXHENECPMCKUX MTHHUCTHIX OTN0XEHUH ropoaa Mkescka MOWHOCTE
3NIOBUA MEPEMEHHA U AOCTUIACT MAKCUMANLHOU BeNUYHHBI 5-0 M 1O CKIOHAM M RONUHAM,
YMEHBINAACh 1O MHHHMYyMa Ha Bojaopasacaax CpenHss ke MOUIHOCTE €r0 COCTAaBIAET 3,59 M
[ padpuyecku 3Ta 3aKOHOMEPHOCTh H300paxeHa Ha puc. 8

¢ 1 2 3 4 5§ 6 7 8

Cpenden np ouYHOCTH
IIpounnie
O4eHb Op OYHbIE

[loayTBep able
TBepanbie
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AHanTorHyHas 3aKOHOMEPHOCTb NMEPEXO/1a ITIOBHA B KOPEHHBIE BEPXHENECPMCKHE H30TITHHEI
NOATBEPXKAAETCH TAKXE CpeliHeapHPMETHYECKUMH JaHHBIMH 30HAHpOBaHHA (CM pHC 9) Ha
Bonopasjenax (22 ucneiTaHus), ckinoHax (30 ucribiTavui )} 1 o nosmHam pex (7 ucnsitaunit) Ilo
3THM AAHHBIM, KOPa BBIBETPHUBAHHSA BEPXHENEPMCKHX IVIHH TaKxKe JOCTHIaeT B cpelHeM 3-4 M, HO
BEJIMHHA CONPOTHBIICHHS NOFPYXeHHIo P Ha rimybuHe bonee 3-4 M B NoNHHAX H Ha BOAOpa3aenax
paznu4yHa Tak B MepBOM clIyuae OHAa COCTaBIsAeT B cpeaHem 6,0, a Bo Bropom — Gostee 12 Mlla,
410 00BACHAETCA 0OOBOIHEHHEM IPYHTOB B MEPBOM H CYXHM JPEHHUPOBAHHBIM COCTOSHHEM BO
BTOPOM ClIy4ae

0 20 40 o0 80 100 120 140 160 2
Pq, xi/em

(0, 1 MITa)

H, m
Puc 9 I'paguxu usmenenus cpeonux 3navenuu pacnopa P_npu nozpysicenuu KoHyca 6
KPOBIO 8ePXHENEPMCKUX 2AUHUCTBIX OMAONCEHUU
I — ucnoimanus 8 0onuHaxX, 2 — UCRBIMAHUA NO CKAOHAM,
3 — ucneimanus Ha godopazoenax, 4 — cpaHuybl KOpbl 8bIGEMPUBAHUSA

BepxHenepMcKkue NMTHHUCTHIE OTAOXKEHUSA, B OTJIMYKE OT JIIOBHA K YETBEPTHUHBIX OCAIKOB,
XapaKTEepHU3YIOTCSA KPYNHOKOMKOBATBIM CTPOSCHHUEM H IMOCTOSHCTBOM MPOYHOCTHOIO COCTOSHUA
(oueHs npounnie) HMcknmroueHHe COCTABAAKT JUIIb IMTHHUCTHIE TPYHTHI, 3aJIETAIOIIHE HaJ
BOJAOHOCHBIMH FOPH3Q0HTAMH, I'I€ OTMEYAETCA YBEJHYEHHAA BJIAXXHOCTh MO TPEIIMHAM
OTHAEJIBHOCTH, KOTOPas NPpH MEXaHUYECKOM MIEPEMATUM 00pa3l0B COCOOCTBYET NEPEBO/Y HX B
cnaboe cocTogHHe B yCrmoBHAX e NPUPOAHOrO 3ajieraHMs BHYTPEHHHE [0 OTHOUIEHHIO K
TPEIIMHAM YAaCTH KOMOYKOB OCTaI0TCA OYE€Hb IPOYHBIMHU

K HacrTosmeMy BpeMEHH HakKonjiecH O0AbIION ¢akTHUECKHH MaTepHasl 0 (PHIHUKO-
MEXAHUYECKHX CBOHMCTBAX MOPOJA BepXHed MEepMH ITO NO3BOJAET NaTh KIACCHOHKAIHIO
IMTMHUCTBHIX I'PYHTOB BEPXHEH NepMH, obnazamoumux paaoM ocobenHoctedl Tak, KOPEHHbIE
IMIMHUCTBIE MOPOABI, B OTJIMYME OT YETBEPTHUHBIX, CIEAYET NMOApa3AeasTh Ha BHIBI COITIACHO
Tabmuue 11

B tabmuue 11 «u30rmiMHA», B OTIH4YHE OT INIUH YETBEPTHYHOTO Bo3pacTa (Obonee cmadwix),
HMEET TIPUCTABKY «H30», UTO Ha YAMYPTCKOM S3BIKE 03HAYAET KKAMEHHUCTAA», 4 HA IPEYECKOM —
«paBHAA», KIOAOOHAD)

Brinenennsie B Tabnuiie 11 pasHOCTH OTIMYAIOTCA BBICOKOH CTPYKTYPHOH NMPOYHOCTRIO, HE
U3MEHSIOWEHCA CYHIECTBEHHO MPH YBJIAXHEHUH B YCJIOBHUSAX €CTECTBEHHOIO 3aJIeraHHi, H
OTHOCATCSA K HOJTYyCKaJbHbIM IPYHTAMHU 110 KNacCHhuKanuu I' A CynakiHHOH
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Tabruya 11

Yucno PasmMokaeMoCTh | Pazasur V I Kr/cM
IUIACTUYHOCTH Jp B BOIE

I1<J <17
He onpenensercs
J_ >17

HaumMeHOBaHHe BUIOB

FTHHHCTBIX TIOP O

> 2

AneBpuT Paszmokaert ci1ado

> 6
> 2

ANEBpONUT He pazmokaer

HN3orauna (u3ocion) Pasmokaert cnado

Meprens, MEprenucToie

He omnpenensercs He pazmokaer > 6

I'JIMHBI (BY MY C)

ANeBpHUTHI — KOPEHHBIEC CYTIMHKH H CYNEeCH — UMEIOT, KaK MPasHJIO, KpaCHO-OYphIH U
KOpHYHEBbLIM UBET OHM NpPOYHLIE, CTA00CUEMEHTHPOBAHHLIE, B LIENTHKE HE Pa3MOKAIOT H 3aJ1€ratoT
B BHIC IPOCIOEB Cpeau OUYEHBb ITPOUYHBIX H30T/IUH

AneBpoNUTHI - CLIEMEHTHPOBAHHBIE MMOJIYCKANbHBIE PA3HOCTH AJIEBPUTOB

N30ornuHbl ( «M30CI0H» — MO YAMYPTCKH), B BOAE HE Pa3MOKAalOT, O0ObIYHO MMEIOT APKYIO
KpacHO-0ypyi0 OKpacky, KOMKOBATBIE, O4EHb NPOYHbIE, apPTHJUTHTONIOXOOHDBIE

Mepresiy U MEPreJIuCThIE IITHHE ( «(BYMYC» — 110 YAMYPTCKH) NPEUMYILECTBEHHO KPAaCHOTO
u 6yporo 1Berta, KpyrHokoMkoBaTele, OypHO BCkuNaloT B HC/, B Bole HE pa3MOKaOT, OYEHb
MPOYHLI U MOTYT OTHOCHUTBHCA K MOJYCKaJIBHBIM IPYHTAM

[lecuanble OTNOXEHHUA BEPXHEH TNEepMH MNpeacTaB/ieHbBl B OCHOBHOM
cnabocueMeHTHPOBAHHBIMH, MENKO3EPHHCTLIMHY H MbIJIEBATHIMH (C YEWIYHKAaMH CJIIOObI)
MeCHaHUKAMHU HA NIMHUCTOM LIEMEHTE, paspylualomeMcs MpH MeXaHU4YeCKOM BO3JEHCTBHH OO
COCTOSHHS NMECKOB, COXPAHAWUIUMH CTPYKTYPHYI NPOYHOCTL H BEePTHKAJIbHBIE CTEHKH
MPOJNOIKUTENIbHOE BpeMs (NECATHICTHAMH) B KOTJIOBaHaX ¥ OOHaxeHUsAx He pexomendyemca
makyio nopooy UMEHORAMb NecKOM, 0axce ecau oMa OAu3Ika no napucmocmu K pblIXA0OMY
cOCMmoArUI0, NOTOMY YTO TaKO€ OTHECEHHE OTOXXAECTBIACT HUX C IeCKaMH 4YeTBEPTHUHBIX
OTJIOXKEHHH, OTIIHYAIOUIUXCA MEHBLIEH MPOYHOCTHIO KpernkHe U cpeaHel KpenoCcTH NeCYaHHKH
HA U3BECTKOBO-THIICOBOM LIEMEHTE BCTPEHAIOTCA peXe B BHUAE OTACNBHBIX MPOCIOEB UMM
pa3IMYHON BEIMYHHB! OKATHILIEH cpelu CNabdoLEeMEHTHPOBAHHEIX NMECYAHUKOB C INTHHUCTHIM
neMeHToM [Ipeobnaaarominil UBET MECYAHHUKOB KeJITO-OYpHIH

DOBHH NECYAHUKOB — IECKH 10 BHEILTHEMY BHY MaJIO HITH ITOYTH HEOTITHYHMBI OT KOPEHHBIX
OT/IOKEHHH, HO BBIAEIAIOTCA CBOMMH NMOHUXKEHHBIMH NIPOYHOCTHBIMH CBOMCTBAMH, HAlIpHMED,
0 CONPOTHBIIEHHIO MOrpYXEHHUIO KOHYca Takoe OTIHMYHE MO OAHHBIM 38 30HAHpPOBAHUH B T
MNxeBCKE M APYTHX ropolax IMO3BOJASIET OTHOCHTBH K JIIOBMIO ITECYAHHKOB OTIOKEHHS C
CONPOTHBJICHUEM norpyxeHuK Pq < 8,0 MIla ans neiieBarsix pasHocteit v ¢ Pg < 10,0 MIa —
/A MENTKO3EPHHUCTBIX B M0osb3y Takoro pasieneHuss CBUAETENbCTBYIOT faHHbIE TA0MHIBI 12

Tabauya 12

Cp eaHue 3Ha4ECHUA CONMP OTHBIIEHHUSA TOTP Y XKEHHIO
[lecyanbie rpy HTBI KOHyca B rpyHTH Pg , kr/em” (0,1 MTTa)
YEeTBEP THYHBIE MHOBHUU

g
34

70 120
41 100
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2.3. HopmaTuBHbBIE XaPAKTEePHCTHKH IPYHTOB
HopmaTuBHBIE XapaKTEPHCTHKH TPYHTOB YAMYPTHH A1 ONPEACICHHS NMPOYHOCTHBIX H
nedopmaiiHOHHLIX CBOMCTB YETBEPTHYHBIX H BEPXHEMEPMCKHX OTIOKECHHH HEOOXOIMMBI 1A
pellIeHHUA MPUKIAIHBIX 3334 CTPOHTENLCTBRA

YersepTHUHLIC OTIOKEHHA.
KoppenauMoHHas 3aBHCHMOCThE MEXAY [POYHOCTHBRIMH IIOKa3aTeNidMH H

KJacCH(HUKAUHOHHBIMHA XapaKTEpUCTHKAaMH INpUBedeHa B Tabauue 13, coctaBieHHOH
A A Tka4yeBBIM H JONOJIHEHHOH HAMH

Tabauya 13

[Tokazarenu Xap aKkTep HCTHKH ITp OYHOCTH NMPH KO3 PHIIMEHTE
CABHUTIa TIOP UCTOCTH €

HanmMeHOBaHNE I'P Y HTAQ,
KJTacCH(PUKAIMOHHEBIE
Xap aKTep UICTUKH

.
0<l <075 | el [ 7 | B [ B [ 0 [ 8
022V, <20

e
opm | m | B | % | w | T
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0,25 <J, <050
Q4<VI<1£
0,5<J, <0,75

L T T . . g

02<V, <04

iyl gl

1
2

[—
adl B o
-
(-
-

ll
-
hD
i
H

-
=%

b
D
=
-y
—
O

c, klla 30

0,5<J, <0,75

Ay, A B ARG A AP FE R T LY LT YT T TS

025 <7, <050
0d<v, <10 | ppm | W8 | 16 | @ | B | 9
L N T I I R
I AL I NSER IV R

1
=

13

—
&N

02<V, <04 rpan

Monyns aedpopManvy OEeNOBHAILHBIX CYIJIMHKOB, IO BHINMONHEeHHONH A K AHIpeeBmM
o6paboTke 52 HCMBITAHUHA IITaMIIaMH, NpUBeeH B Tabnuue 14

Mo E,
FIp 04HOCTS oy e gepopmarpm £, M1la
cpemme e

2,0
Ouers cnabe b 9=H0 ,

100
120

Tabauya 14

KoHcHcTeHIMA IpyHTA

Texkyuad
TexkyuervtacTiunas
M srkortacTHyHas

Y rOIU1aCTUYHAS
IMonyTeep nas
Tsepnas
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Kopa BoiBeTpHMBAHHUA BEPXHENEPMCKHX INIMHUCTHIX OT/IOKEHHH.

[ToBepXHOCTL BEPXHENEPMCKMX OTIAOXEHUHA CHIBHO ACHYAHpOBaHa 4 NMOABEPTHYTA (PHUIHKO-
MEXaHHYEeCKOMY H3MEHEHHIO, 00pa3ysa HeOoNbIIYIO MO TOJIUMHE KOPY BBIBETPHUBAHUA, KOTOpas
s TIMHHUCThIX pa3zHocTedl Haubosnee MpocTO MOXeT ObITh BBHIABIEHA 10 YMEHBUIEHHIO

NPOYHOCTHBIX CBOMCTB MOIIHOCTE KOPB! BHIBETPHBAHHS B Pa3fIUUHBIX I'€OMOPPOIOTHYECKHX
3JIEMEHTAX Pa3JIMYHA, B CPEAHEM Ke OHAa MOXET ObITh NpHHATA 3-4 M

Moaynu aedpopMalisi Al TIIHH KOPbl BRIBETPHBAHKHA NpHBEACHBI B Tabuuue 15 mo JaHHBIM 41
IITAMIIOBOTO UCNBITAHHA

Mony nb aepopmaipm E, M1la

[IpouHOCTH peaenbHble KoHcUCTEHIMS Ipy HTA
CpeOHHE 3HAYCHUA
3HAYCHHA

CnaOble 5,0-15,0 M srkoriacTi4HbIE

Cpemuen 7.0- 17,0 12.0

[Tp OYHOCTH ’
ITp oyubie 9,0-19,0 [TonyTBep opie
1,0-210 Tacpasie

Od4eHb MpoOYHLIE
U3 nanHeix 06001eHH] CBA3W MeXAYy NPOYHOCTHHIMU H KJACCHPHKAIHOHHBIMH
XapaKTEPUCTUKAMH BbIACNEHBI TTIMHUCTbIE TPYHTHI KOpPBl BLIBETPHBAHHA C MOJOXHTEILHLIMH
3HA4YCHASAMH [TI0Ka3aTe/ 1A KOHCHCTEHUMHA (CM TabIuLIy 16)

Tabauya 15

TyromnactuyHble

Tabruya 16

XapakTep MCTUKH TP OYHOCTHY Np U
[Toxkazarenu paKIep P P
k03¢ dHIMEHTe TOP HCTOCTH €
CIABUra

xapaKrepHeTHIH
T R
I O I T R
025<3, <05
T oa<v, <10
Y |
5<7, <075
025 <1, <03

T AP TV EETY anm Am Py, ARALEE  REA o e

04<V, <10

BepxHenepMcKHe OTI0XKEHHUS,

3aBHCHMOCTDL MEXKAY NPOYHOCTHLIMY K KNACCUPUKANMOHHLIMH NOKA3ATCAAMHY NIpUBEALHA B
tabnuue 17, cocTapieHHON NO 1aHHBIM A A TkadeBa

BepxuenepMcKHe MTHHUACTBIE OTIOKEHUA 10 PE3YIbTATaM CTATHCTHYECKHNX HUCIBITAHUH CBaH
(cM I 5 3) XapaKTepH3yHOTCS BBICOKHMHU 3HAYEHUAMH MOAY/A AePOpPMaLiHH, 3HAYEHHUS KOTOPBIX
npuBeAeHE! B Tabinue 18

BepxHenepMCKHe MMblIEBaThIe NECYAHHKH HA NIMHUCTOM LIEMEHTE UMEIOT OJIM3KHE K NTHHHCTHIM
rPYHTaM 3Ha4YeHHUA MOAYIA AeQOopMaLIHH, HX pa3Mephl KosiebmioTcA B ipeaenax ot 28,7 go 107,4 Mila
Mpu cpeaHeM 3HadeHuu 75,0 Mlla

HaunmeHoBauMe rpy HTa,
KJ1aCCH(PHUKALIMOHHBIE
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Tabauya 17

Xap akrep HCTUKH NP OYHOCTH NP U KOIP P HUIMEHTE

[IOP HCTOCTH €
Xap aKTeP UCTUKHU

>0 | oMl | ® [ e [ s [ @ ] %
520

,, TN T T N I

ITokazarenu
CIBWTA

HaumenoBaHHE Ipy HTA,
KJ1acCH(pHKAIMOHHBIE

J, >0
v, 520

Tabauya 18

Moayns negpopmawnm E, MIla
Ip €1€J1bHBIN Cp €AHHH

28,5127, 70,0
3.0~ 1450 750

[IpuBenenHbie MOAYIH JePOpMaLUMU IS ITIMHUCTBIX FPYHTOB H IECYaHHKOB NPEAHA3HAYAIOTCS
/1A OPHEHTHPOBOYHBIX OLEHOK OCHOBaHHH [lna pacyeToB 0CanoOK (yHAAMEHTOB ClielyeT
NONAL30BATLCE MOAYAAMHU 1ePOpPMalUH, NONYYSHHBIMH 110 PE3YALTATAM HCMLITAHUN HITAMNIAMH,
CBAasIMH, 30HAUPOBAHHEM H NMPOHHKAHUEM KOHYCHRIX HAKOHEYHHKOB MeToaHka TaKHX
OTIpeIeJIeHH H3JI0XKeHa B I1aBe vV

HaumeHoBaHHe rpyHTa

2.4. Tunbl TPYHTOBBIX OCHOBAHHH

[ PyHTHI B CTPOHTENILCTBE PACCMATPUBAIOTCH TIPEXKAE BCEro KaKk OCHOBAHHA 3JAaHUH H
coopyxeHui [lodTOMy noa OCHOBaHHEM IIOHHMMAKOT MACCHB IPpyHTA, ACPOPMHUPYIOIIHACA N0OA
BO3ACHCTBHEM BHYTPEHHHX H BHEIIHUX CHJI

B HayyHO-TEXHHYeCKOW H HOPMATHBHOH JIUTEPATYPE BONIPOCKH! KMTACCHPHKALIMY OCHOBAHUH U
NPVHIIMNL WX TIOAPA3NeNCHHUA HEe HANIIM JOCTATOMHOTO OTPAXKEHMA ViMeeTcs numb psi
CXeMaTHYeCKUX mnpeanoxeHun Tak, b U JlanmMaToB BeIAenseT TpU cXeMbl OCHOBAHUH
(MHXXEHEPHO-TEONOrHYECKHX YCIOBHHA) MO HATUYHIO U B3aHUMOPACIONIOKEHHIO «CTabbIX» H
«HAIEXHBIX» T'PYHTOB B pykoBoaCTBE N0 HHKEHEPHO-T€ONOTHYECKHM H3BICKAHHAM AJIA
MPOEKTHPOBAHUA CBaHHBIX QYHAAMEHTOB PEKOMEHAYETCA H3ydaeMble IUIOIAAKH MOAPa3AEAATh
0 CJIO0KHOCTH HHXEHEPHO-TEOJNIOrHYECKHUX YCJIOBHH HAa TPH KATETOpPUH YCJIOBHA MpOCTHIE,
cpeaHer cnoXHOCTH U cilokHbie [To CHHUIT 2 02 01-83 «OcHOBaHUA 37aHUI U COOPYXKEHUI)
OCHOBaHMA NOApPA3NENAOT Ha IBa THNA' €CTECTBEHHBIE U HCKYCCTBEHHBIE [IpH 3TOM IOJIKHEI
NPUBOAUTECA JaHHBIE O IPYHTAaX Mg BBIOOpa THIA MPYHTOBOIO OCHOBAHHUSA

Boinenenue CBOWNCTB M XapaKTEPUCTHK OCHOBAHUH KaK TAaKOBBIX €ille He NPOM3BOAMIOCH, HO
NnoTpebHOCTh B 3TOM HMEETCH, TAK KaK XapaKTEpUCTHUKH I'PYHTOB — 3T0 YACTHBIC NTOKA3aTEIH
npo6, He Bceraa XxapakTepHbIE IS CIOA HITH TOMIIH TPYHTOBOTO OCHOBAHHS B LI€JIOM

[1aBHas xapaKTepHCTHKA O0COObIX CBOMCTB — ocadka, KOTOpas TaKXe HCMOJAb3yeTcsd NpH
YCTAHOBJIEHHH HEKOTOPHIX OOLUMX CBOMCTB mNydenud, HaOyXaHHd, NPOCaaKH, ocnabneHus u
pasxmxkeHns Ocanka u JaBJIEHHE IO MOJOIIBOH (PYHIAMEHTA ABJISIOTCA NMPAMBIMH IMOKA3aTEIAMH
H, KaK IMPaBHJIO, HE JOJDKHBI IIPEBLIATDL JOMYCTHMBIX MIJIH 3aJaHHBIX NTPEIEIOB
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(CBOHCIBA OCHOBAHHI

1 [ —

O6umme, npOABTAIGIINEL S TIPH OC00BIe, UPOABISIOLHCC S TIPIL
HIMCHSH Hit TTIPUPOLHOR (PC B ACHUTBUH HATPVAKCHUS

Mopo 3Horo

Yy HCHIN

l Pa Lxnpxeiis ][  Ipocaounnic l T ipoBasILiLIC | JHBaMivecKie
O nadurcHis HaOy xaHis Xpytinnue Baskue

| {aecinic) {PEOIOT HUSLKHE)

Puc 10 Cxema ceoticmeé ocHosanuti

EcTtecTBenssie rpyHTOBbie ocHoBaHHUA ([ O ) no HaaexHOCTH H MPOYHOCTH MOPOA
NoApaseATCsa Ha YEThIPE K1acca O4YeHb IIPOYHLIE, [TPOUYHLIE, CpeIHEei NPOYHOCTH H cladblie

K 04eHb NPOYHBIM OTHOCATCS CKanbHbIE MPYHTHI, 3ajIeralOlHe ¢ ITOBEPXHOCTH HITH HE TTyOxe
2 M Brigendgrrcs Ha KapTax rpyHTOBBIX OCHOBAHHMH APKO-KPACHBIM LBETOM

[IpoyHbI€ TPYHTOBLIE OCHOBAHMSA CJIAraroTCs NPEUMYIIECTREHHO NOJYCKANTbHBIMH IPYHTaMHU,
a TaK)Ke€ HEKOTOPbLIMH Pa3HOBHAHOCTAMH KPYIHOOOJOMOYHLIX H clabocleMeHTHPOBAaHHBIX
KOPEHHBIX OTIOXeHHH Ha kapTax BLlAENANOTCA KpacHBIM 1[BETOM OpH 3ajeraHHd o 1,0 M u
KOpHYHEBLIM IpH OoJbIIEH, HO He Oojiee 2,0 M

Cpenneit npouHocTd 'O coCTOAT H3 CyXHX H MaIOBNAXHBIX MOKPOBHBIX OTJIOXKEHHH
(4eTBEPTHYHOTO BO3pacTa) npu mybokom (> 5,0 M) ypoBHe rpyHTOBEIX BoA [lpenMyIleCTBEHRO
MECYaHbIC X MIHHHCTHIE OTIOXKEHHS BOJOPA3IE/IOB U KOPEHHBIX CKJIOHOB PEYHBIX NOJHH U HX
Teppac OD03HayarTCA 3€JIEHBIM LBETOM

Cnabeie 'O pacnpocTpaHeHbl MPEHMYIUIECTBEHHO HAa MOiiMax Y Ha OTHAENLHBIX y4acTKax
IUIOCKHX PEYHBIX TEPPAC H BOZOPa3AEIbHBIX MIPOCTPAHCTB, CI0KEHEI IPEHUMYILECTBEHHO CIabbIMu
NOKPOBHLIMH (YCTRBEPTHUYHLIMHY) OTAMKECHUAMHU, KaK NPaBUiIo, 0OBOAHEHHLIMY WM CHIABLHO
yBJIaXHEHHBIMH (003HA4aIOTCSt TEMHO-CEPBIM LIBETOM, OPTaHOTe€HHBIE — YEPHBIM

B 0CHOBY IeneHHs I'PYHTOBBIX OCHOBAHHMH YIMYPTHH Ha THOBI NMPHHATHI 0COOEHHOCTH
HWHXEHEPHO-TEOIOrHYECKOr0 H THAPOreOa0rH4e€CcKoro CTpOEHMU B mpeaesiax akTHBHOI 30HBI (10
23-30 M), IPOYHOCTHBIE CBOHCTBA TPYHTOB H HX BO3MOXHbBIEC H3IMEPEHHA, [TPOABIEHHS MOPO3HOTO
Ny4yeHHs, YCTAHOBJIEHHBIE KaK [IpH U3YYEHHH MECTHOTO OMbITa BO3BEAEHHA H JIKCIUIyaTalUH
¢yHIaMeHTOB, Tak H 1o HopMmaripaM CHuII

Takoe neneHue HeoOXoAHMO Mg noAOOpa pallHOHANLHBLIX TUNOB (GYHIAMEHTOB, YTOUHEHHS
METOJHKH HHXEHEPHO-TEOJOTHYECKUX H3BICKAHMH, pa3paboTKH MeTONOB KOHTPOJA 3a
MOBEACHHEM OCHOBAaHHH H (PyHIAMEHTOB IPH CTPOHTENILCTBE H KCILTYyaTallHH

[IpHHATBIE NPHHLHITBI TO3BONMKIIM BLAEIHTE |10 HauboIee THIMMYHBIX H PACIPOCTPAHEHHBIX B
YIMYPTHH I'PYHTOBBIX OCHOBAHHM

Eciin BepXHAA yacTh HHIKEHEPHO-IeOJIOTHUECKOro pa3pesa MpejcTaBlieHa rnepecianBaHHEM
IPYHTOB, BXOIALMX B pa3Hble TUIILI OCHOBAHUH HIIM Pa3HOBHIHOCTSMH, ITEPEYHCIIEHHBIMH BBILLIE,
a TaKXe MHBIM coYyeTaHHEM MOKPOBHBLIX M NOACTHIAKUIUX TPYHTOB, TO THIT OCHOBaHHSA
YCTaHABJIMBAIOT MO HAUXYALUHM COBNAAAKOUINM IIpU3HAKAM Oostee OJIM3KOrO TUIIA OCHOBAaHHMN
HanpuMmep, KpynHoo6/1OMOYHbIE I'PYHTBI C ITHHHCTHIM 3aMTOJHHUTENEM JODKHBI ObITH OTHECEHDI
K rpyHTaM ocHoBaHuH 1, 11, Il Tuna, B 3aBUCHMOCTH OT NMPOYHOCTH 3AMOJTHUTES

Bce ocHOBHBIe THITBI TPYHTOBBIX OCHOBAHHH MPEACTABIICHEI B BHJE CXEM (CM CXeMbl I'PYHTOBBIX
OCHOBAaHHH )

ATpecCHBHOM
CONPOFHBICHIHA

Yipvraue YILIOTHEHA ¢
MELTHOLO CABHT &
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Tunbl TpYHTOBOrO OCHOBAHHUS YCTAHAB/IHBAIOTCH 110 JAHHBIM HHXEHEPHO-TCONOTHYECKHX H
THAPOTEOJOrHYECKUX HCCIEJOBAHHHM ¢ yKa3aHHEM BO3MOXHOTO ITepexoAa B APYrHe THIBI
OCHOBAHMA, HCXOAA H3 MPOrHo3a U3MEHEeHHH (B Npollecce CTPOUTENBCTBA H IKCIJIYaTaLHH)
HHXXEHEPHO-TEONIOTHYECKHX U THAPOrE€ONOrHYeCKHX YCNOBHH, B TOM 4HClle CBOHCTB I'PYHTOB
Hanpumep, nepexon rpyHToB ocHOoBaHHi [ viu Il THNMA npu cCHCTEMAaTHYECKOM 3aMa4yMBaHUH B
Mpolecce IKCILUTyaTaluy B rpyHTH OCHOBaHHWH 111 THa U Hao0OpOT, yyUllieHHE CBOUCTB IPYHTOBR
YIIOTHEHHEM, APEHHPOBAHHEM H T [

OcuoBanus 1V, VII u VIII Tunos oTtHoCATCA X NpodyHLIM (HaaexXHLIM), | © V THIIOB — K
ocHOBaHHAM cpeaneil mpouHocTH, 11, 111, V1, IX, X Tunos — x cnabeiM OueHBb 1poUYHEIE CKabHbIE
OCHOBAaHHA B YIMYPTHH MIPAKTHYECKH OTCYTCTBYIOT

[Ip# rpyHTO3KONOrHYECKOM PAaHOHHPOBAHHH HENECOO0Opa3HO BHIAEIEHUE OCHOBHBIX
reoMop(oIorM4eCKUX 3IEMEHTOB B YBS3KE C TUIIAMH IPYHTOBBIX OCHOBAHWH, COTJIACHO CXEMe
(cM puc 11)

I'eomopoociornueckue
3 IEMEHTbI

Kopeunne Jenyianyonsnie ITouvibl &
BOIOPA3IC/ILI ¥ CKAOHLI CKAGHBI A0.1IAH H #X 3abon0ueHKbIE
(a) Teppachi (6) TCPPHTOPHH (R)

a B 0 B
LIV, VILVIIT LILIV,V, VI HLIV,V, VL IX

Puc 11 Hepapxuueckasa cxema 2pyHMO3IKONO2UYECKO20 PAUOHUPOBAHUA.
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CxeMBbI TPYHTOBBIX OCHOBaAHM I

[eodorujgecke KOJ10RKH

Cyr.an- Kapa-
HOK HRIBLT -
paBan-

I mun

Kparkas
XAPAKTCPUCTHKA OCHOBAHNSA

OQCcHoBAMMA CANARECHB! TIHHHCTLIMHE PN ITAMM
1e1 BEP1 HHRLIX 0L HAKCHIH H.IH HPOUAYKTAVR KOPbI
BLIBCTPHBAIIHS BCPYHCHEPVMCKH) OPOT CpeueH
H BhiLe BPOIHOCTH, A 1EE AONIBMH 01 NOBEPXHOC TN
ILIRHHUPOBKM 10 3-X H Do.1ee w
YposeHb rPYHTOBLIX BO1 PACAOTOXKCH HEXE J-x MeTPOB
H IOALEM €10 BLIIE HE ORH.IACECH
Hoiciu.aanue nuae 3.0 2 3100LIMH HEODBOIHCHRBIMY
1py 1AM, Conpornp.reHde NPONHKAHMIO (SIcHe rpaiug)
V> L we/ew’ Hpu 2.0 > Vi > 1.0 - cnabony yunuernie,
npr V1 > 2,0 - penvaHHHL I bie

I mun

Kopa
BhiRCI PR~
BAHHR

Kparkan
XAPAaKIePHCIHKA OCHOBAHHA

Ipyurni ocxosanny | yuna, cnocofinnie
VMENLIRATE NPOUHOCTE NPH YEETHICHHHN BIARHOCTH
Wit HORB.ICHHA BOPYOBOAKH,

Ipyavonnie sobt Ha r1yHssue 10 4.0
HIH BO3AMOACH Y fioabes soie 4.0 sre1pos
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I mun

[Nconornyeckre KOJTOHKH
F.avOuna,

Kparkas
XAPAKTCPHCIRKE OCHORIHU N

OCHOBAHHUR, COCTOTNHIHS #3 IIINHICTBIX C1a06IX
H BOAOHACHIBICHELIY, 3 TIKAE K3 311 0pdUBAHHLIX
M1 HHCTBEX 1'PYH TOB S€T1BEPTHUHBIN 01JI0AKE1

O6man ro v MHa CI0LR OF NDBEPXHOCTH NISHUDOBKN
A0 3,0 n bonee merpos. Hoac1uaanue nnxe 5,0 v

#3 J06bIX rpYiToB [PYHTOBLIC B0 BLitne 4.0 v
Conporus.ienne nposuicanno Vi < 0,5 w1 /ew’

IV mun

Kpynubit} Ilecox
HECOK cpeineit | Inouna,
KDY HEOCTH ¥

Kparkasn
XAPAKTEPUCTHKA GCHOBRUMUA

Kpvnunoobaoviounnie rpynrni e rauancroro
JANOIBHTE.IN, NECKH HETBEPTHUHLIX OTIOKeHHI
CPEAITEH H BLIIIE KPYRHOCTH
Obman ro.ltHHA CHAOER 0F HOBEPXHOCTH
nAayuposky 3,0 1 60.30¢ »

Jacrerause rpYHTOBBLIX Aol Aledoc,




MO ITKHM NLLAEBATHIA

[Mecox
BhLIJIeB3l LN

. 1vOuua,

Tay6una,

V mun

Kparkas
XapaKTEPHUCTHRKA OCHOBANNA

[Teckst YeTBLPTHUHBLIX OTIOMAELHHH,
Me TKUE H BLLICRATHIC, CPLTHOR B RLIHIC HIOTHOCTH,

Odimas vo g cioes tonee 1,0 M or noOBePXHOCTH
DAAHHPOBKA. I PYHIOBBIC BOALE 1.2Y0we 4.0 v,
H HX HOALEM He OKNAReTCS,

VI mun

Kparkas
XAPAKTEPHCTHRR OCHOBAHNS

Puixanie IIeCKR W YPYH It OCHOBAHHE V THNA,
HO IPVHTOBLIC BOTM Ha rayGune 10 4,0 »
HUIH BOIVOACH HY NOALeM Bhilie 4,0 v,
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VII mun

Bepxnenepvmerue

OTIOKCHHNR
Javbana,

M Kpaixas
XAPAKTEPHLTHKE OCHOBANHA

Hecvanunk
na
1.IMHHC10M
HEMEHTE

AJACBPHI Hao1.1mHa

Ouens nI0THRME H APOYNLIE MOCIANOT THHHCTLIR
IPYHTHL BOPXHCHEPMCKHX 01 T0KeHHEH,
3. CTAIOHIKE C NOBEPXHOCTH IIANHPOBKM.
I'pyrroenie poabt na 1060 1.1 Sune

ConpoTheieHue npounkanmo Vi > 2 xr/es’,

[HIHHD
TR

VIII mun

Anxespo-~ ] TavOuna, Kpaixkan
ANr M XAPpAKTepHCTHRKA OCHOBAMNA

[Mecuauuxk Meprean

!ii!!i.
EREE 4

Hecyannkn, A.1eBPO.IRTBI ¥ ,IPVI UE ROIVCKAITLHbIC
ROPOALE BEDXHENEPYICKHY 0 100 HH,
BICIHIAA CKAILHBIC [PYH I, ST HIHE
¢ HOBCPXHOCTH ILIARRPOBKH.
Yposens 1 pynTosbiX 8031 /11060,




IX mun

Caadble rpyHTLI \
FayGuna, Kparkas
i tRusne- Jarop- Homc-
opan- W v XapaKTePHCTHKE OCHOBAHNS
/ AR
e — ['pyH1ni ocHosanni (CBepyy) 1H, VI ranos,
‘Y . o01UAN 1O HIHHA KOTOPHIX HC Hpesnimaes S v
_ i Fpyurosnie 8O0 fa 110004 L Bnne
ﬁ: Hoacruaanne rpynvavu VI aan VHI 1unos
e
“m -
o
i m
—
_uu "
|
v v § * ]
— =
B4 T

X mun

Tpyuinl oconanuil IV, v, Vi u VIHI 11108,
HePORPHT B¢ CIAGLIMH HACKIITHLIMH 1 PYHTAMM
ro.iiu ol He Hoaee 5,0 m.

[pyHT1ORLIC BONLL HA .1neboil r.1ylune.
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[nasa III. ONPEJAEJNEHHUE ®U3HKO-MEXAHUYECKHUX ITOKA3ATEJEN

3.1. Du3HUeCKHE NOKA3ATEIH

[lepeueHb PHU3UUECKHX Noka3zarencd npuseaeH B rmase I du3HueckHe XapaKTEPHCTHKH,
ocobeHHO kocBeHHbIE G, e, [, , [, ¥ ApYyTHE, CIIYXKAT KNACCHPUKALIHOHHBIM LEIAM H MOTYT OBITh
3aMCHECHBI IPAMBIMY NOKa3aTensaMH 8 H V, eCinu MeXIy HHMH MMeeTCa (PYHKUHOHAIbHAg HITH
KOPPEISALHOHHASA CBA3L

EcTecTBeHHAs MIOTHOCTL P (YAECIbHBINA BEC Y) — 3TO BakHellnasg XapaKTepHCTHKa
€CTECTBEHHOM CTPYKTYPHI, CIIOCOOHAA MEHATLCA C U3MEHEHHEM BlaxHOCTH Onpenensercs
00b1yHO MeToAOM pexyiux Kosen no 'OCT kak oTHOUeRue Beca obpazua 0, Kya BXOJAHUT BEC
TBEPAbIX MUHEPATIBHBIX YaCTHL Or B BeC BOAbI Jw (NepeMeHHas BEIHYHHA), K 3aHHMaeMOMY

HM 00LeMy V
_Q_o+0, (2)
V vV

[I10THOCTE P B 3aBUCHUMOCTH OT BJIAXXHOCTH U3MEHSAETCA B JOBOJILHO IIHPOKHX Mpeaesax,
ot 1,6 1o 2,1 T/M° Ans TPYHTOB, HE COIEPXAIIMX OPraHuKy

IITOTHOCTE YaCTHU P €CTh BEC TBEPAbIX MHHEPATbHBIX 00Pa30BaHHH, BXONALIHX B COCTAB
I'pyHTa, onpeaensercs nukHoMeTpuuecku no 'OCT 3ToT nokaszarens AOBOJBHO MOCTOSHEH JUIA
JAaHHOIO BHJA TPYHTA ¥ BBIpAXacT OTHOLIEHHE BeCa TBEPAbIX MUHEPAJIBHBIX YaCTHIl K
3aHHMAeMOMY HM 00BEMY B IITOTHOH yiTakoBke Vr, €3 o6semMa mop Vn

_Q_ 9 (3)
Vv V-V

[LTOTHOCTH YacTHIl P MOAABJIAIOIETO OOABIIMHCTBA HECKAILHBIX YETBEPTHYHRIX IPYHTOB
JOBOJIBHO NNOCTOAHHAA H MOXET ObITh NPUHATA AJIA [1€CKOB — 2,66, cyneced — 2,70, CyrIMHKOB —
2,71, muH - 2,74 T/M° TINOTHOCTE P BEPXHENMEPMCKUX NIHHUCTBIX OTVIOKEHHH TaKXke COBIIa/IaeT
C MPHBEAECHHBIMH 3HAUCHHUAMH

BnaxuocTts rpyHTa HaxoaaT no 'OCT nyTteM BhICyLinBaHKA NpoOsI MpH TeMneparype 105°C
H BBIpaXaloT B NMPOLEHTaX MO OTHOIWIECHHIO Beca BOAM B mpode Jw K BECY TBEPABIX CyXHX
gactuu Qr

P

P;

W =% 100% = f(6,V)) (4)

[Ipu nnpenBapUTENBHOM HIIH KOHTPOJBHOM QHAJIM3E BJIaXXHOCTh BEPXHEINEPMCKHX
TNIHHUCTBIX [TOPOA MOXeT ObITh ompeiencHa no GopMyle

W =14(6 -0,5)0,7-1gV,) +4, (5)

rae 6 — conpoTuBieH#e oTphIBY (MunkocTe) B kIla (10 r/cm?); ¥, — pacnop (MIla)
[110THOCTL CYXOro rpyHTa €CTh OTHOLIEHUE BECa TBEpAbIX YaCTHI KO BCEMY 00beMy

o, _ P _ (6)
V _1+W_f(pﬁeavl)

Yroj eCTECTBEHHOI'O 0TKOCA ONpEeAeAeTC s HEMTOCPEACTBEHHBIM H3MEPEHHEM HAUMEHbILIETO
3HAYEHHUSA YITIa HE3AKPEIUICHHOIO OTKOCA, COXPAHAIOUIEr0 paBHOBECHE ITa XaPaKTEPHCTHUKA
NIMPOKO HUCIIOJB3YETCHd MPH pacyeTaX YCTOHYHBOCTH OTKOCOB 3E€MISHBIX COOPYXEHUH
BONBUIKHCTBO BEPXHENEPMCKHX OTIOXCHHH, B CUAY OOJBIION CTPYKTYPHOH NMPOYHOCTH,
CIIOCOOHBI J€pXKaTh BEPTHKaNbHBIE CTEHKH IPOJAOIKHMTEIbHO BPEMIA, T€ I HHX YroJ
eCTECTBEHHOIO O0TKOca GJIH30K HIH paBeH 90°
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KoadduuneHT MOpHUCTOCTH — KOCBEHHBIH MOKa3aTelb, BbIPAXKAIOIMKHA OTHOILEHHE 00beMa
nop B rpyHTe Vn Kk 00beMy ckejieTa HiIH TBEPIbIX MHHEpaIbHBIX YacTull Vr

_VtV, vV,
V V.

¥ F

€ (7)
[Tockonbky 00bEM, IPUXOAAHACS HA NOPbI, ONPEACIATh 3aTPYAHUTENBHO, TO KOYPPHULIHEHT
MOPHCTOCTH YHallle HAXOJAT PACYETHHIM MyTEM

€=ps(l+wp)_1 (8)
P

Koa¢puLHeHT MOPHCTOCTH B OCHOBHOM HCITOJIb3YETCS AJIf ONIOCPEAOBAHHOTO HAX0MAEH U
TaOHYHBIX, PEXE PACCUUTBIBAEMbIX, XAaPAKTEPUCTHK IPOYHOCTH P H @ U Ne(hOPMATHBHOCTH
(E unu m) Ilo 310i NpHYHHE €ro IPEMEHEHUE B TICPCIIEKTHBE MOXET OBITH HCKIIIOYEHO

3¢pPHOBLIM COCTABOM I'DYHTA Ha3bIBACTCA OTHOCHTEIBHOE BECOBOE COZICP)KAHHE B HEM YACTHIL
pa3znuYHoil kpynHocTH B HacTosAliee BpeMsa pazpaborano MHOro cnocob6oB ornpeneieHuA
3EpHOBOI0 COCTaBa IPYHTOR

a) I71Ia30MEpHBIA, BKJIKOUYAA ONPEACIICHUE NOCPEACTBOM MAJNIETKH, IMPOKATKOH POJIMKOM IO
U N Yepkacony,

6) cutoBoii ananu3 no 'OCT — ocHOBHOM MeTOd IJ1A MECKOB,

B) METOI OTMYYHUBAHHS — IJIA IECYAHO-TVIMHUCTLIX IPYHTORB

CTeneHb BAAXHOCTH XapaKTEPHU3YET CTEMEHDb 3aMOJIHEHHA MOP I'PYHTA BOAOH H
pacCUHMTHIBAETCA MO GopMyne

_psW (9)
Pw€
rae p,— YAeNbHbIH BEC BOABI, W — colepiKaHHe BOABI B JOJAX €UHUILIBE
Hucno mMIacTUYHOCTH J, TIMHUCTHIX TPYHTOB BLIpaXaeT CTENEHb AHUCIMEPCHOCTH
(IMMHHUCTOCTH) U ABAAECTCA KNACCH(PHKALIMOHHBIM MTOKA3aTeJIEM ACIeHH INMIHHUCTHIX 'PYHTOB HA
CYIECH, CYTIIHHKH U IMHUHb MexannueckHe CBOMCTBA ITIMHHCTLIX MPYHTOB 3aBUCAT OT COACPKAHHUA
[TIMHHUCTBIX YACTHIL ¥ OT X COOTHOLEHUA ¢ 60/ee KpYNHLIMU QpaKIUAMYU, T € OT IHCIIEPCHOCTH,
00yCIOBIIEHHON €r0 MUHEPAIOTHUYECKHM COCTABOM H YCJIOBHAMHU 00pa3oBaHHA
Buaosoe neneHue rIMHACTBIX MTOPOA MPOU3BOAAT
d) [10 COAEPXAHUIO U COOTHOWIEHHK) TIMHUCTHIX (pazMepoM MeHee 0,005 MM), nbUIEBaThIX
(ot 0,05 xo 0,005 mm) 1 necyansIix yacTUI (KpynHee 0,05 mm),
0) 10 pa3HOCTH BECOBBIX BJIRXXHOCTEH MeXay I'paHUIICH TEKYYECTH H rpadHlieil pacKaThIBa-
HUA — OCHOBHOH MeTon o FOCT
B) IO JIMNKOCTH IIPH YBJIAXKHCHHHU J0 I'PAHHUIIBI TEKYYECTH,
I) r1a3oMepHbIi — o cnaboMy packary B IIHYP (CYNECH) U KONUYECTRBY NMeCYaHbIX YaCcTHII,
o APKOMY ONECKY MOBEPXHOCTH Cpe3a INKUH U MATOBOMY — Y CYIJIMHKOB
[TocnenHuH METOA NPHUMEHHM A NPEOBAPUTENLHOTO ONpPEAECNECHUS BHAA TPYHTA
HEMOCPEACTBEHHO HA CTPOUTENBHOH INIOILAAKE, OCTAJIBHBIE CTTIOCOOBI ARNAIOTCA Na0OPATOPHBIMH
CHull npeaycMaTpuBaeT onpeaeleHne 4YHCAA MIACTUYHOCTH IO PAa3HOCTH BECOBBIX
BJIAKHOCTEH Ha rPaHULIEC TCKYUECTH ¥, W pacKaTeiBaHus W, mo gopmyine
J, =W, -W (10)
BiaXXHOCTBIO HA MPaHUIE TEKYUECTH HA3bIBAKOT TAKYIO BIAXKHOCTh, TPH KOTOPOH MNIHHHUCTLIH
IPYHT NEPEXOAHT U3 ¢1ad0ro cOCTOAHMA B O4EHD ¢j1aboe OnpenendaioT 3Ty BIaxHoCTh o [OCT
BnaXxHOCTs Ha IpaHMILE pacKaTbiBAaHUA Takxe Haxoautca no meroauke 'OCT Omna
XapaKTepH3yeT NEPEXO] IPYHTA B MPOYHOE COCTOAHUE, MPH KOTOPOM JOCTHIAaeTCs HAHJIy4Ilee
UCKYCCTBEHHOE €TI0 YIIJIOTHEHHE

43



HJI 4eTBEPTHYHBIX ITTHHUCTBIX OTIOXKEHHUH IO pe3ynbTaraM MareMarnueckod o0paboTku
618 npo0, npoaHanu3KHpOBaHHLIX HA W, i W, KOppeNAlHOHHAs CBA3b MEX/y HHMH 3alHCLIBAETCA

YPABHECHUEM W, =175 W, -1. (11}
s BepxHenepMckux rpyHToB 0 S06 npobam annpoKCHUMHUpPYIOLLeE YPAaBHEHHE HMEET BH
W, =2W -4 (12)

HuC1o NIaCTHYHOCTH (JIHCIIEPCHOCTH) J,, TOYHO ¥ OBICTPO ONPEAEAIOT CIOCOOOM IO NATEHTY
Ne 1763977 ot 22 07 82 r (aBrop IO A Enbuos) bust 3T0ro INIMHHCTBIN I'PYHT 00BEMOM He
menee 100 cm’, yBAaXXHAIOT N0 CTAaHAAPTHOH METOAMKE JO IPaHHUbI TEKYYECTH 3areM B HETO
3a71aBJIMBAIOT MOJHPOBAHHBIN LIAPUKOBBIA HAKOHEYHHK Ha myOuHy paguyca (o1 9 1o 10 mMm)
s TouHoCTH 6a3sHpOBanuUs CBEpXY HAKOHEUHHKA HazeBaeTca 000#iMa (cM pucyHOK 12), koTopas
nepen OTPBIBOM CHErkKa NMpUNOAHUMAETCA (CAeprUBacTCA) YCHIIUE CICIUICHHUA MPUAUNAHHA,
Npeoa0IEBAEMOT0 TIPH OTPLIBE, PAaBHO COIMPOTHBICHUIO OTJIMNIAHUA O, 3aBHCHT OT COAEPKaHUA
NIHHUCTBIX YacTHLJ OTO MO3BONSAET ONPEACIATE MPOLUEHTHOE COAEPXKaHHUE Ha CAUHHILY OOKOBOIH
OBEPXHOCTH 3arTyONeHHo# nonychepbl NMMHUCTRIX YAaCTHI J ¥ YMCNIO MIIACTHYHOCTH J, 1o

IMIUpHYECKUM popMyiiam [10]

J =0,340 - 4; (13)
J,=020-3 (14

rae 6 — MTUNKOCTh HA TPAHHUE TEKYy4YeCTH, r/cM” (cM Tabiuny 9)

Puc 12 Cxema ucnwimanus ziuHomepom
- wapuxoseiti nakonewnuk, 2 - ootima; 3- danamomemp, 4 - 2pynm

[TokazaTenb KOHCHUCTEHIMH IMTMHUCTRIX TPYHTOB PaCCUMTRIBAETCA 110 hopmyne

W-W
I — ' ____P - .
P TW, W, (%) (15)

e W — ectecrBeHHas BhaxHocTh no [ OCT.

44



[To CHuII rmuHucThiE TPYHTHL PA3IUYaIOTC MO TOKA3aTEMIO KOHCUCTEHUIMY (CM  1J1aBy [I)
[TokazaTens KOHCUCTCHIIMH KOCBEHHO XapaKTEepHU3yeT NPOYHOCTh I'PYHTA W YACTO MOJYYAETCA
HCKaXCHHBIM H3-3a NOTPEIIHOCTEH onpeaeneHus W, W , W, naxe B npenenax, JOMYCTHMBIX
["OCTamu ¥ NOANEKHT UCKIIOUEHHUIO H3 yHIOTpeOIeHUA

B npamMoM MeToae nmokasaTteslb KOHCUCTEHLUMH HaXOOMTCH ITO PE3YyJIbTaTaM HCIBITAHUA
KOHYCOM, YT0JI pH BepiurHe KoToporo 30° no ycranoBinerHoi B @ Pa3zopeHOBBIM 3aBHCHMOCTH

I, =a-b 1gV, (16)

rae a u b — 6e3pasMepHbIc KOYPPULHUEHTH], paBHble cOOTBeTCcTBEHHO 0,24 u 0,72,

V, — conpoTHBNEHHE MPOHHKAHUIO koHyca 30° (pa3usur) (kr/cM’=10 MIla)

OnpeneneHue 10Ka3aTeia KOBCUCTEHIIMH MO rPpaHULiaM BJIaXHOCTH KPUTHKYETCA MHOTHMH
MCCIIEAOBATEISIMH, ITIO3TOMY JTOT MOKA3aTEJb HAMH ynoTpeOnaseTcs TONbKO B CPAaBHEHHH C
NOKa3aTesieM MPOYHOCTH, XaPAKTEPUCTUKOH 00jlee TOUHOH H MTOHATHOH, MOJy4aeMOH JIOBOJIBHO
[MPOCTHIM H OBICTPHIM CIIOCOOOM

Koadduuuent punsrpanuu (K¢h) xapakrepusyeT CKOpOCTh NPOTEKAHUA BOABI UePE3 CAUHHILY
MOINMEPEUHOTO CEYEHHA ITPH HAOpe, paBHOM €AuHHIIE OH ABNA€TCA OCHOBHOM XapaKTEpUCTHKOH
BOAOTIPOHULIAEMOCTH H HCIIONB3YETCsS [T ONIPEAEICHUS IPUTOKOB BOJBI M MPH pacdeTe OCalKH
BO BpeMeHH Ornpeaenserca OnbITHbIM MYTEM, MPH OTKa4Ke HAH HAJHMBE BOALI B IpyHT J[lnsd
NPEeNBAPHUTENLHBIX pacyeTOB KO3pPuuneHT Kh MOXKET MPUHUMATLCA MO CIIPABOYHBIM JIAHHBIM

KpoMme nepedyHcneHHBIX OCHOBHBIX NOKa3aTresiel, AJIi BBIACICHUSA CIEUH(PUYHBIX CBOWCTB
OTAEJBbHBIX PA3HOCTEH TIPYHTA OMNPERCSIOT APYTrHe, HAanpuUMep CTeneHb IMPOCaJOuYHOCTH,
OTHOCHUTEJILHOE Ha0yXaHHE, JIbANUCTOCTD, COAEPIKAHUE OPraHHYECKHUX BEUIECTB H PACTBOPUMBIX
CoJNied, IUIOTHOCTS IIECKOB K Ap

3.2. IIpoyHOCTHBIE MOKA3ATe/IH

K NpOYHOCTHBIM XapaKTEPHCTHKAM OTHOCHTCA [IOKA3aTeNHd CONPOTUBJIECHHUS CABUTY
CIIeTIIEHHE ¢ U MOAY/Ib TPEHHSA (2@ (TAHT'CHC YIi1a BHYTPEHHEro TpeHus ¢) OHH onpeacnsioTcs
10 pe3yETaTaM OAHOIJIOCKOCTHOIQ ¢pe3a, TPEXOCTHOIO CKATHS, HCNIBITAHHEM PAa3HOYTOJIBEHBIMH
KOHYCaMH H JPYTHMH CIOCO0aMH

CuemieHne ¢ — 370 NpenesibHOe CONPOTHUBICHUE BHYTPEHHHX CTPYKTYPHBIX CBA3EH IIPH
OTCYTCTBMH BHECIIHUX CHIIOBBIX BO3AEHCTBHH Moayns TPEHHA XapaKTEpPHU3YET pas3Mep
BO3pAaCTaHHA MpEACHbHBIX COINMPOTHBICHHH CABHIY T [PH YBCIHUCHHH CHRHMAIOIIHX
HanpsaxeHuit ¢ [lo CHull Moayns TpeHHA u crnenieHHe PAaCCUHTHLIBAKT N0 GopMyiam
MaTE€MaTHYECKOHN CTATUCTHKH

tg(p=(nir,at —ir,ic,)/ﬁs;
1 | i
c=—(Yr,-geYo)=(XrYoI-Y o o)A, (1)
] 1 | | 1 ]
A = niaf - (3, 0,)°,
1

ra€ T H O — YaCTHbIE 3HAYCHHS CONMPOTHBINEHHH CABHUTY H CXHMMAKIIHX (HOPMAJIbHEIX)
HaNpsKEHUH, n — YHCJIO OMNpeaeeHHIN BEIMUHH T (He MeHee 6)

Ecau npu OAHOMIOCKOCTHOM CABHUTE YHMCJIO onpeaeneHuit 7 0yaetr meHee 6, TO MPUMEHAIOT
rpado-aHaTUTHYECKHH CTOCO0 onpelieNieHus ¢ U (g B cnydae MCcnbITaHUA IPyHTA B NpuOOpax
TPEXOCTHOTO CXKATHA pasMephbl T M O YCTAHABJIMBAKT MO QOpMYIaM NMPOYHOCTHOH TEOpHUH
HAMpPAKEHHOIO0 COCTOSAHHA
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T=0,/2;
c=0,+0,/2; (18)
o,=lo,0-1gp)+0o,(01+10))2,

rae ¢, — Npele/IbHOE HANPAXKEHHE CKATHA; 0, > O, — NONepeyHbie HANPAKEHHA CKATHA.

[Ipn uccnenoBaHUAX KOHYCAMHU CIIOCOOBI YCTAHOBJNCHUS HANPSIXKEHUH T U O NPHBEJICHL! B
rnase 1V.

B npakTHUKe M3YYCHHSA BEPXHENESPMCKHUX FPYHTOB H3-32 HX KOMKOBATOIO CJIOXKCHHA,
cTaOUNIOMETPB H NPHOOPHI TPEXOCTHOrO CXATHA HE NPHUMEHAKOTCH. OrpaHHYEHO TAKXKe
NpHMEHCHUE CABUIOBEIX NpHOOpoB. [l03TOMY HauOONBIIKUM pacOpOCTpaHEHHEM MOJIb3YHOTCH
MoJieBbI€ CNOCOOLI HCIIBITAHUH, MPCHMYIIECTBCHHO KOHYCHBIMU HAKOHCYHHKAMH.

3.3. lepopmanOHHBbIE XaPAKTEPHCTHKH

HedopMauHOHHBIE CBOHCTBA XapaKTEPH3YIOT YIUVIOTHEHHE rPYHTOB 110 BIUAHHEM HAI'PY3KH.
OCHOBHBIMH AeDOpPMALMOHHLIMH XapaKTEPUCTHKAMH ABAAIOTCA MOAynb gedopmauuu E,
K03 PHUIIUEHT CHKUMAEMOCTH M, MOAYJIb OCAAKH /.

Moayns aedpopmanuu E aBngeTcs BaKHEHUIEH XapaKTEPHCTUKON TPYHTE U MOXKET
ONPEACHATLCA [UIOCKHMH INTAMNAMH U TUIOCKMMH HAaKOHeYHHKaMH. OJHaKo BO3MOXHOCTH
HCNOJIb30BaHHUA IUIOCKOT0 HAKOHEUHHUKA, HO HE LITaMINa, JUIS ONpEeaciCHUA Moayia aedopManuu
MHOTHUMH OCHAapHUBAETCA, H MPUMEHEHHE €r0 HE NPEeayCMaTPUBAECTCA ACHCTBYIOUIHNMHU
HOPMAaTHBHBIMH HOKYMeHTaMH. Moayis E HCIONB3YIOT IPH pacueTe 0CaJOK TPYHTOBBIX
OCHOBaHHH.

B H3biCKaTENBbCKHX OpraHu3anuiax YAMYPTHH MOAYIb AeQOpMALHH ONPEACAIOT MO
pe3yJIbTaTaM KOMIIPECCHOHHBIX HCITLITAHUH U OMBITHBIX HArPY30K HA KPYTTHOPA3MEPHBIE LITAMITH,
¢ ucnosyibzoBanueM Metoauk I'OCT u CHull, ninpoko n3BeCTHBIX, a MOTOMY B IaHHOH paboTe He
ONUCaHHBX. OIHAaKO NpHUMeHeHHEe HX IJIA OoNnpoOOBAHUA KOPEHHBLIX MOPOA BECHhMA
3aTPYAHUTENBHO. KOHYCHEIE JKe METOBI B 3TUX YCJIOBHAX HE BCTPEYAIOT TOMEX M PEKOMEHAYIOTCA
IUIA IIHPOKOrO UCTIOIb30BaAHHUA.

Onpeapenenue Moayins aedpopMaun £3 mo pe3ynsraraM 30HIHPOBAHHA PErJIRAMEHTHPOBAHO
CH u I'OCT, rae nane: GopMynsl IS pacueTa HOPMAaTHBHBIX 3HAYCHHH MOYNS NepOPMAaLIHH:

IJIA MIECKOB E3=3Pq; | (19)

ANIA THMH Ez=7Pq.

Monyns acgopManvu MOXET ONPEASTATLCA M0 PE3yNLTATaM BAABIMBaHHA KOHYCa. Briepsrie
TaKasg BO3MOXHOCTB ObL1a ycTaHoBNeHa B.(D.Pa3opeHoBBIM A4 21I0BHAIBHBIX TPYHTOB Ypaia.
IIpoBepka NpeaynoXKeHHON UM KOPPEAAUMOHHON 3aBHCHMOCTH MEXAY 3HAYCHUSIMHU MOAYNA
nedhopMallii H COMPOTHRIIEHUEM NMPOHUKAHUS KOHYCA ITOKA3aJ1a NPHMEHHMOCTD €€ JUIA INTHHUCTHIX
IpyHTOB YAMYpPTHH. [Ipyu 3TOM ycTanossieHOo [13]

E=160V., (20)

Haubosnee TouHble 3Ha4eHUA MOAYAA E NOIYyYarOT NPH MCHOBITAHHH TPYHTa HECKOJIBKHMH
Pa3HOYroJbHBIMH KOHYCaMH. ITpu 3TOM Ans pacyeTa HCTIOIL3YIOT YIPOIUEHHYIO dopMyny [19].

E =101+ 2ctgy)°V, (21)

rae Y — yroj paBHbuid 45-¢/2; ¥V, — conpoTHBII€HHE (pa3qBUT) BHEAPEHHIO HIEPOXOBATOIO
koHyca 90° kr/cm?.

PazMepsl KO3 (HIHEHTA COKUMACMOCTH MAKM MOAYJIA OCAAKH ONPENACHAT MO JaHHBIM
KOMIIPECCHUOHHBIX HCNbITaHUWN. OHHU WHPOKO U3BeCTHLI, pernaMeHTHpoBadbl [OCT u CHull.
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[lo3ToMy HauOOIbllee BHMUMaHHUE 3AECh YAEJIEHO HOBBHIM METOJAaM ITOJIEBOr0 OIpele/IeHHA

Moayna E (cm masy V)
K uncny aedpopManHOHHBIX XapaKTepPHCTHK OTHOCHTCA TaKXe KOod(pQPHIHEeHT OGOKOBOIO

AdBJICHHUA 5 ) 1_ rg(P
1+tgo

OnHako Ha pakTUke k0IGGHIHEHT & 3KCIepHMeHTaIpHO IPAKTHYECKH HE onpeaenserca B
pacdyeTax OOBIMHO MCHOJb3YIOT OPHEHTHPOBOUHEIE 3HAUYEHUSA KO3¢PULHeHTa GOKOBOrO

pacUINpPEHUS
u=85/(1+8)=(~1-1tgp)/2 (23)

= ta. (22)
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Inasa IV. HCCJIEAJOBAHHUE 'PYHTOB KOHYCAMHA

4.1. OnpeneneHne MeXaHHYECKHX XapaKTepPUMCTHK IPYHTA
110 CONPOTHBJICHHIO TPOHHKAHUSA

[Ipouecc BHeAPEHUR KOHYCHOTO HAaKOHEYHWKA pa3z0OMBaeTCA HA JTANLl NPOHHKAHUE,
3arnyOJIeHHE UM NOrpyXkeEHHE, OTIHUYAKINUECA CHelHPHUYHBIMH OCOOEHHOCTAMH U
3aKOHOMEPHOCTAMHU [14]

PexxHM NnpoHHKaHUA (IeHeTpauua) 10 rmyOuHbl HE Oomee BHICOTH KOHYca, B OAHOPOAHYIO
Cpeay M INMPH OTCYTCTBHH TEXHOJOTHUYECKUX IOrpEIIHOCTEH, XapaKTEpU3yeTCa NOCTOSHCTBOM
CONPOTHUBJIEHHUS NPOHUKAHHUIO (pa3iBUIOM)

V= -;- = const, (24)

rne P u I' — ycunue u 60KOBas MMOBEPXHOCTh NOTPYKEHHA

JarnyOueHne — nepexoAHbIH 3Tar, KOTOPBIH OXBAaThiBaeT HHTEPBAJ BHEAPEHHA OT ITOJIHOIO
NOTPYXeHUA HAKOHEYHUKA /10 TYOHHBI, paBHOW YABOEHHOH BBICOTE KOHYyCa 3MeCh Pe3Ko
YMEHBIIIAETCA NPUPALICHHE YCUIUH BHEAPEHUA ITO OAMH U3 CaMBIX CJIOXKHBIX HHTEPBAJIOB, TaK
KaKk OH BOHpaeT 0COOEHHOCTH NMPOHHKAHUA U MOTPYXKEHHSA, MOITOMY PE3YILTATHI 3ary0ieHus
[10Ka HE UMEKT IPAKTUUYECKOro NMPUMEHEHHS

[Morpyxenue (30HAUPOBAHKME) — 3TO ITANl BHEAPEHUs Huxe 3arnyOnenns Ha aToM 3Tame

COTIPOTHURJICHUE NOTIPYKEHHUIO (pacnop) U3MEHAETCA C ITTYOUHOM B 3aBHCHMOCTH OT HAIIPSHKEHHOTO
COCTOAHMSA I'PYHTA U €TO NPOYHOCTHBIX XapaKTePUCTUK

OcHOBHas 0COOEHHOCTh MPOHHKAHHA — TOCTOSIHCTBO CONIPOTHBIIEHHA BHEAPEHHIO — NO3BOMNACT
MIPUHATE 1B PEXHMA HCIIBITAHUA C EPEMEHHOM NTyOHHO} BHeApeHUA KOHYCa ITPU Pa3IHYHBIX
MJIH TOCTOSHHBIX pa3Mepax Harpy3kH H C NOCTOSHHOH WITH 3aJlaHHO#M MyOHHOH TIOrpyXEHHUd H
perucrpauueii Heo6xoaMMBIX MPH 3TOM YCHIHH B TOM H B ApyroM pexume nenecoodpasHo
BbIPAXXaTh CONPOTHBICHHUE MTPOHUKAHUIO Yepes AaBICHUE o HOKOBOH MOBEPXHOCTH KOHYCA

[Ipy BO3AEHCTBHHM KOHYCa HAa I'PYHTOBYK CPEly PE3YJIbTHPYIOLIEE YCHIHE MO OOKOBOH
NMOBEPXHOCTH KOHTAKTa BBHI3BIBAET HANPSHKEHHE CXKATHA O, KOTOPOE YPaBHOBEIIHBAETCH
pEaKkUHAMHU OTIIOpa I'PyHTa, W CIABHramoulee (KacarejabHoe) HanmpskeHUue 7, MpeooJIeBaroIlee
CONPOTHBIICHHE CABUI'Y YACTH I'PYHTA BOKPYT KOHYCA

BEIONMHEHHLIN aHATH3 IO ONPEACACHHIO NEeHCTBYIOMHMX KOHTAKTHBIX HANPSIKCHHH NpH
NPOHUKAIONIEM BO3NCHCTBUM KOHYCa Ha OKPYXaIoIIyl0 Cpeny nokKasal, YTO CPEAHUE 3HAYCHHS
HANPOHKEHUN O W 7, BO3HUKAIOWUX N0 O0BLEMITIOIEH MTOBEPXHOCTH CKONIBXKEHHUSA, CIAratoTCs U3
KOMOWHAIUM HaNpSKEHHH, JCHCTBYIOIIMX HA YETHIPEX OKTA3APHYECKHX M TPEX HAKJIOHHBIX
mioiankax, u 6yayr passsl | 19]

~40,+30 4o +3

C = V sin 3,
7 7
atr +31 (42 v (29)
T=————=| ——asm f +3cos B |—.
7 3 7
YpaBHeHusa (25) npuBOAATCA K BUAY, YIOOHOMY U1 NPaKTHYECKOTO HCIIOIb30BaHHUA
¢ =n Vsmn f§ =mV, (26)
T =V /2,

rae n — MONpaBKa, 3HAYECHHAA KOTOPOH TaOynmHpOBaHEI B 3aBUCUMOCTH OT U H B [19] unu MoryT
OBITH IPHHATHI JJI% NPHONHKEHHBIX pacueToB paBHBIMH | 15,1 10 1 1 05, nna xonycos30Y, 60°,
90° cooTBETCTBEHHO, ¢ DJONMYCTHMOM MOrPEIHOCTRIO £5% (/A MECKOB U CyNeceH C IUIIOCOM,
ISl TJIMH — C MUHYCOM ), M — PacYETHHIN KOYPHUUMEHT, 3HaYEHHA KOTOPOTO JaHkl B TabmuLe 19
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Tabnuya 19

oym [0 T e [ e
Tecor, ey nec

Ilo 3HaueHHAM (T, U C)), (T, 1 0,) M (T, ¥ T,), BLIMHCJIICHHLIM 10 (popMynaM 26, 111 KOHYCOB
23=30°, 60°, 90° cooTBETCTBEHHO, CTPOAT rpaduK CABHIa H N0 HEMY YCTAHABIMBAIOT CLIETLIEHHE
¥ MOAYJIb TpeHHA [IpH JOCTaTOYHOM KONHUECTBE HCNILITAHUM (Oonee 6) pa3mepsl ¢ U {g(P MOTYT
OBIT: HaltZieHH! 1O (17) (418 KOHCONMMAUPOBAHHO-IPEHUPOBAHHOIO COCTOAHHUA )

DKCIEpHMEHTANILHO YCTaHOBJIEHA [14] U TeopeTHUECKH MOATBEPXKAAETCA 3aBUCUMOCTH
ko3¢ dULIHeHTa pa3aBUra, 14 aphl pa3HOYTOALHBIX KOHYCOB, OT YINa BHYTPEHHETO TPEHHUSA

V.
K2=7‘=f(fp) (27)

2
IToxazaHa unenecoodOpa3HOCTL NPHUMEHEHHA HEe MEHEE TpeX pa3HOYTOJbHBIX KOHYCOB JIJIA

MOBBLILICHH TOYHOCTH ONPEASACHHNS MPOUHOCTHRIX XaPAKTEPUCTHK MO cpeaHeMy KO PHULINCHTY

pa3IBHIa K -V V,+V, f((O),
3 7Y =
WV, (28)
rne V, ¥V, V,— pasasur konycamu 30° 60°, 90°
B nHTEpBase H3MEHEHHS YIUIa BHYTpEHHETO TpeHHs 0T 8° no 32° A3k ko3 ¢puumenTos K, H
K, oT MOIyns TpeHUA OMH3KA K THHEHHOH H BLIPaXaeTCA KaHOHMYECKMMH ypaBHCHUAMH [14]

tgo =1,11-1,47K, =1,11-115K, (29)

[To dopmynam (29) pazMepsl (g XapaKTEpH3YIOT MOAYNb TPEHHUA NIPH OBLICTPOM CIBHIE H
MOr'yT He COBMAanaTh ¢ NapaMeTpaMH NOMYYEHHBIMH IIPH KOHCOIHAUPOBAHHO-APEHHUPOBAHHOM

PEKHUME CABUTA
JI71s CBA3HBIX TPYHTOB YCTAHOBJICHA aHATHTHYECKAR CBA3D CUEMAEHHA c=f(@,V ), HMelotas

BH/1 c=(05-migo)V, (30)
rae m — 6e3pa3MepHsiit K0O3QdunHeHT U3 Tabnuus 19 aas konyca 30°
Hapsaay ¢ mapamMeTpaMH ¢ H [g@ NO pe3ynbTaTaM HCHBITAHHUSA Pa3HOKOHYCHBIMH

HAKOHEYHUKAMU ONpeae/sioT AeGopMalHOHHbLIE XapaKTepUCTHKA E U i (cMm § 3 3)
B padote [[3] Ha OCHOBaHHU TECOPETHUYECKOIO AHAJIH3a H COMOCTABJICHUS CTAaTHYECKHUX H

AUHAMHYECKHX HCIBITAHHUHA CBafl ¢ JAaHHBIMH KOHYCHOTO 30HJMPOBAHUA M pe3yJibTaTaMu
MPOHUKAKOWETO ONpOoOOBAHHA KEpHA KOHYCAMM, YCTAHOBJIEHBI AHAJIMTHYECKHE CBA3H Pa3JIBHUTra
V, xonycom 30° ¢ 1060BBIM R v 6OKOBBEIM COITPOTHBICHHEM f ¢CBaH (CM I71aBy V) OTO NO3BOMHIO
NONYYUTHh YPAaBHEHHE I10 pacyeTy HeCYIEH CIOCOOHOCTH CBaH

@ =43|(¥, -)F +0,01u ¥ V, I, lg(H —2), (31)

rae F ~ mjiomans nonepevHoro ceYeHus cBau, m’, u — MEpUMETP, M, V, —~ pasfBHI IaA CIIOA
non oCTpueM, V —pasnBWr Ans :-ro cnos cOoxy ceau, m/m’, [ — TONIUMHA 1-TO €710 cOOKY
cBau, M, H — rnybuna 3abuBxu, u

BenuuuHbl pasasuroB ¥, 4 V. g ITHHHACTEIX TPYHTOB OIPENENAIOTCA MO PE3yILTaTaM
UCIBITaAHUA KepHa KoHycoM 30° [Ing necyaHnixX Xe TPyHTOB OHH MOTYT OBITh 3aMCHEHbI
JKBUBAJICHTHBIMH 3HaYeHHAMH V U V , yCTaHOBICHHBIMH OOPATHBIM NEPEPAcUYeTOM, KOTOPBIE

naHel B Ta0mmne 20
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Tabauya 20

7)
JKBUBAICHTHBIC 3HAYECHHUA D a3ABUTra AJIA MIECKOB. T/M
I1nOTHOCTD pasiB A 2

NoJ, OCTp HEM, V,
34.9

10 OOK MOBEPXH V|,

. TUTOTHBLIN 14,7

Ilecok kpymHBIN 3
Cp eHEH TUTOTHOCTH 11,3
[lecok cpenHen IIOTHBIN 13,4 14,7
Kp Y [THOCTH CP e1HEH IUIOTHOCTH 8,4 11,3

IUTOTHBLIA

Ilecok rpaBenucCThIA

21,8

- IUIOTHBIH 10,9
[lecox Menkum )
Y eTHEs TNIOTHOCTH 8,4
. IUTIOTHBbIH 7 7,8
[lecok mbuieBaTbHIN )
Cp €IHEH TUIOTHOCTH 4.4 6

Hcrnonb30BaHHE 3KBHBAIEHTHBIX 3HAYeHHH V MV, Jid NE€CKOB MO3BOJAET NPUMEHATE
dopmyny (31) nns pacyeros Hecynie CrroCOOHOCTH CBail B MOOBIX HAMIIACTOBAHHUAX U3 [1IECYARBIX
M IMTHHUCTHIX TPYHTOB

JAnis npeaBapUTENBHOrO ONpeeIcHUS AONMYCTHMOrO NaBieHMs IO BEIHYUHE pasaBHura V

[JIMHHHCTOTO I'PyHTa peKOMeHAyeTca hopMyria |
R U=2, 5 V; (32)
[IpoHHKAIOIIHE MCTBITAHUA KOHYCAMH HAaXOIAT LTHPOKOE NMPHUMEHEHUE I OnpeaeleHus
AHU30TPONHBIX CBONCTB BJOJIb H BKPECT NPOCTHPAHHUA CJIOEB, H3YYEeHUA U3MEHEHHH NMPOYHOCTH
O/ BIMSHHEM 3aMauYMBaHUS WIH BBICBIXAHHUA, YCTAHOBJICHUS TEKTOHUKH 1101 BIUAHUEM BHEUTHHX
Bo3acvucTBHA U T A [14]
B nmpakTuke npoOHMKAIOIETO ONpoOOBAHUS I'PYHTOB KOHYCAMM HMCIOJB3YIOT Pa3INYHBIC
KOHCTPYKLHH TPOYHOMEPOB B yCIOBHAX YAMYPTHH XOPOILO 3apEKOMEHA0BAIH CE0s1 IPOIHOMEDHI
mapkH Ell, ucnonb3yemsuie ¢ Hayana 70-x ropoB XX cronetHs [13]

4.2. IlIpounomep EH-12

[Tpounomep EII-12 paspaboran B MxkxeBCKOM MEXAaHHUYECKOM HHCTHUTYTE KTH [0 A
EnsnoseiM U 1 TH JI A l'anarad Ajd HCHOJb30BaHHSA HAa CTPOHKaX, B U3BICKATEJIBCKHX
noApa3/IcIICHUAX U IPYHTOBLIX NabopaTtopuax BY30B

IIpennasnaven El1-12 gis pyyHoro Hceenegopanua KOHYCaMi HECKANBHEIX, IIPEHMYIIIECTBEHHO
NEeCYaHO-TITHHUCTHIX TPYHTOB B BH1€ KEpPHA, MOHOJIMTOB H HEMOCPEACTBEHHO B LIeNHUKe (Ha THe H
CTEHKAaX KOTJIOBAHOB, TpaHuleil, mypdoB U APYTrUX NOA3CMHBIX BHIPA0OOTOK, Ha OTKOCAX U
obHaxeHuaX) C UX NOMOIIBIO 10 YCHIIHIO BHEAPECHUSA Pa3HOYTOAbHBIX KOHYCHBIX HAKOHEYHHKOB
Ha 3aJaHHYI0 INMYOHHY, ONpEACIAIOTCA NPAMBIE TOKa3aTeI! NIPOYHOCTH I'PYHTA

OnHcanue KOHCTPYKIMH.

OCHOBHBIMH paOOYUMH OpraHaMH IPOYHOMEPA ABAAIOTCA YETBIPE CMEHHBIX PA3HOYTOJIbHEIX
KOHYCHBIX HAKOHEYHHKA B KOMIIJIEKT BXOJAT TPH INTaJKHX KOoHyca ¢ BepiuHamu 30°, 60° 90° u
onuH mwepoxoBaThii 90° Bce ¢ GokoBoi noBepxHocThIO 10 cM?, pa3feNleHHBIX pHCKaMH Ha S 1 1 cM?
(cMm puc 13)

[IpoyHoMEp COCTOUT M3 KOoprnyca 1, BHYTpH KOTOPOIro NMOMEIUEHA BHTAs IWIHHAPHYECKAS
npyxuHa 3, CBOOOJHO HacaXXECHHAA HA WITOK 4, K HWKHEMY KOHIY KOTOPOI'O KPENATCA CMEHHBIE
HakOHeYHHMKH Kopnyc cHabxeH pyukamu 2 CBepXy KOopnyca BUHTOM 8 KPEIIHTCS HHAHKATOD
yacOBOrO THUNA 7 IJIA 3aMepa cxarus npyxuHel 3 LITok ¢ npyxuHOH (QHKCHPYETCA B KOPIyCE
BHHTOBOM KPBIILIKOH 5.
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2 Puc 13 Ilpounomep EII-12 Obwuu 6uo
[ — kopnyc, 2 — pyxoamku, 3 — npyicuna, 4 — wmmox,
J — Kpblwka, 6 — KOHYCHbIU HAKOHEYHUK, 7 —
uHoOuxamop, 8 — guHm

Tabapumnsie pasmepuvl ¢ ynakosxe 4,5x10x17,5 cm,
gec (0,6 k2 I[lozsonsem onpedersmb OONyCMuMoe
daenerue, cyennerue, y201 6HYMPEHHE20 MpeHUus,
mooyre depopmayuu, xko3phuyuenm 60K08020
pacwuperus, 10bosoe u b6okogoe conpomueaeHue
BOKpYZ C8AU U Opyaue nokasamenu cpyHma

OcobeHHOCTH COOPKH.

C HHOHKaTOpa Mmepel YCTAHOBKOH €ro B IPOYHOMEp CHUMAIOT INAPUKOBBIA HAKOHEYHHK,
0CBOOOXaX0T WIH YAAIAIOT BO3BPATHYIO IPYXHHY MeXIy LWINHHAECIEM U ero Tpyb4daThiM
KOKYXOM BKJIQJIbIBAYOT JJIEMEHT TPEHHUS — KYCOUYeK MOJIMITHICHOBON TPYOKH C IIPOAOILHBIM
pa3pe3oM, HAlPUMEP, OT CTEPXKHA LAPHUKOBOH pydykH Takoe mpoCcToe YCTPOHCTBO IO3BOJIAET
(DHKCHPOBAThH CTPENIKY HHAHKATOPA B MOMEHT MAKCHMANbHOTO CXXATHSA MPYXHHBI IPOYHOMEPA

[loaroroBneHHBIH TaKUM 00pa3oM HHIAHKATOP BCTABJIAETCA B BEPXHHH KaHAN Kopryca
IpoOUHOMEPA 10 YIOPa Ha CKONb3AIUH WTOK 4 boapnlasg CTpejlka UHAUKATOPA HA HYJIE
YCTaHABIUBACTCH OBOPOTOM PErYAHPOBOYHONO KOMbHA MBAMKaTOpa Mastas cTpesika IpHBOANTCH
B HYJIEBOE ITOJIOXKEHHE IMYOHHOH BBOAA INMUHEIS HHAKKATOPA B KOpIyC NpoyHoMepa s 3Tou
Xe LEeNH JOMYCTUMO MPUMEHEeHHE a0, TOMIIHHEA KOTOphIX 1oaAOHpaeTcs Mo BEJIMYHHE 3330pa
MeX1y HHIHKATOpPOM H KOPITYCOM MpOoYHOMEpaA (Ha puC 13 He Nokasanbl) PHUKCALIHA U KPEIUICHHAE
HHIAHKATOpA B KOPNYCE OCYIIECTBIACTCA BUHTOM 8 [LITOTHOE CONPAXEHHE NMPYKUHBI C KOJIHLIOM
IITOKA ¥ KOPI1yCOM, €CITH OHO He 0DecrieyuBaeTCs NoAXKaTHEM KPBILIIKH, MOXET OBITh JOCTHUTHYTO
NpHMEHEHUEM 1aib ykmaaslBaeMbeIX Hald IMPYXHHOW ECIH Xe IUNHHACAP HHAUKATOpA HE
AOCTUraeT LITOKa, TO a0y yKIaasIBAKOT MEXAY YIIOPHBIM KOJIBIIOM IITOKA H KPBILIKOH

TapupoBka npyKHHDI.

A1 u3MepeHus BEIUYHHBI CKHUMAIOIIETO YCUIHSA MMPOH3BOANTCS TAPUPOBKA MPYKUHBI HA
o6pa3uoBeIX cpeactsax HaMepeHus no 'OCT Bra onepauusa BBINOJHAETCHE IPH cOOpKE
[IpOMEXYTOUHYIO TAPUPOBKY B [IPOLIECCE IKCIUTYATAUMH OCYILECTRAAKOT HE PEXKE OHOr0 pa3a B
rofl, HCTIOJIB3YA JMiA 3TOI0 OTTAPUPOBAHHEIE IHHAMOMETPSI HUTH BECOBBIE YCTpoHCTBa omyCcTHMO
HCII0/IB30BaHue LK (epOIaTHBIX BECOB C MpEeoM B3BelldBaHuA He MeHee 10 kr TapupoBky
BEAYT BO3PACTAIOIUMMH Ha | KI CTYNEHAMH IyTEM PYUHOro Ha)XkaTUsd yepes ITOK NpoYHoMEpa
(KOHYC JOJKEH OBITh CHAT) Ha IPY30BYIO IJIOIAAKY BECOB

PyuHy10 TAPHPOBKY MOXKHO BBINOAHHTE 10 YCHIHA 25-30 KT, 1OCTATOYHBIX JJIA YCTAHOBJICHHUS
MaTeMAaTUYECKOU (QOpMYJibl MEPEeBOAa NMOKa3saHUH HHAHKATOPA B YCHJIHME CHKATHA NMPYXKHHBI
dopmMysy nepeBojia yCTAHABIKBAIOT MO IPadHKy CBA3M NMOKa3aHUH HHAUKATOPA OT YCHUJIMH CKaTHS
Bec npouy”oMepa I1IpH 3TOM HE YUMTBIBAETCH, TAK KAK OH YPaBHOBEINMBAETCA YacThbIO Irpys3a
H3MEPHUTEIBHOIO YCTPOUCTBA

KaHonu4eckas ¢popMyina nepecyera nokasaHuid HHAMKATOPa B YCHIHE Ha KOHYC HMEECT BH]

P=H wga+ P,, (33)

rae H — xon CTpelKH UHIUKATOpa, MM, (X — YTOJI HAKJIOHA TAPUPOBOYHOH JTUHUH K ocu H (ocH
XOZa CTPEJKH, Mu) P, — HayaNbHbId YYacTOK rpaduxa nmo ocH P npu H = (), npuMepHO paBHLIH
BECY NPOYHOMEPA
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IHopAoOK HCNBLITAHMA.

HUcnbitanve rpyHTa 00BIYHO BeAyT KOHYCOM 30° PaBHOYTOJbHLIMH KOHYCAMH HCIBITHIBAIOT
TOJIBKO IIPH KOMIIIEKCHOM QIIPOOOBAHUH A NMOAYYECHHUS IIPOYHOCTHBIX XapaKTEPHCTHK

B TBepablec pa3HOCTH NIMHUCTLIX IPYHTOB KOHYCHI 3aJaBAWBAIOT [OIEPEMEHHO /10 HHKHEH
DHUCKH (B OYEHE TBEPABIC U NONYCKAJNBHBIE — J0 BEPXHEH OTHOCUTENBHO OCHOBAHHA) OTCYET M0
HHIMKATOPY B MEPBOM CIy4Yae y/IBAUBAKOT, BO BTOPOM YAECATEPAIOT, T€ NPUBOAAT K YCHIHIO
IIOJIHOT'O MOTPYXEHHUA KOHYCa U1 yao0cTRa nocaeayomei oo6paboTku pe3ynsTatoB JJonyckacTes
3aIMCh PE3ynbTaToB B BHIE ApoOu (H/5 H/10 H/1), B yMCIUTENE KOTOPOHA OTCYET I10 HHAUKATOPY,
a B 3HAMEHaTeJjie — pasMep OOKOBOH MMOBEPXHOCTH MOrpyXEHHA, CM? KaIbIM KOHYCOM OJHH H
TOT XK€ IPYHT UCIIBITHIBAIOT HE MEHEE 2-3 pa3, IPHHUMAA 33 OCHOBY CpeAHEE 3HAUCHHE pe3y/IbTara

Hcnbitanue kepHa BBIHYTBIN U3 CKBaXXHHBI TPYHT Ha JIONACTAX CMIHPANbHOTO Oypa WM LIHEKa
ONMpPOOYIOT HEMOCPEACTBEHHO B cHapAae TonlKHA MpyHTa A0KHA ObiTh HE MeHee 4 cM Keph
HCIIBITHIBAIOT HE MEHEE YEM B 2-3 TOoUKax yepes Kaxasie 0,5 M [pyHT B cTakaHax, rpyHTOHOCAX
M KOJIOHKOBBIX HCITBITHIBAKOT CO CTOPOHBI OTKPBITOIO TOPLA HJIHM Yepe3 CIelraibHble MPOPE3H
cOoKy HcrbrTanue rpyHra HapymieHHON CTPYKTYPbI [IpH OypeHHH CTHPATLHBIMH OypaMH BITOJIHE
NOMYCTHMO AJIg ONpEeAENEHHA POUYHOCTH U TTapaMETPOB CONPOTHBIEHHA CBau, T K I'PYHT BOKPYT
CBay TaKXKe HMeET HAPYINEHHOE CTPOCHHE 3AeCh IPUMEHSIOT TOJbKO OJUH KOHyc 30°

B uennke npuMeHs0T kak onuH (30”) koHyc, Tak ¥ Bce pa3sHOYIrOJbHBIE KOHYCHBIC
HaKOHCYHUKH HMcnbITaHUA BeayT MO CBEXECPE3aHHOW MOBEPXHOCTH IO ceTKe 15x15 cMm, nHa
oTAeabHBIX mnomaakax no 0,5x0,5 M, paBHOMEPHO pacnoiokEeHHBIX B KoTIOBatie Kaxabim
KOHYCOM I'PYHT HCIBITEIBAIOT HE MEHEE TPEX pa3 LA ONpeAcIeH!s CpeiHero 3HaueHns B mypdax
CETKa OITpOOOBaHUA MOXET OBITh BBITAHYTA I10 NIPOAOILHOW OCH BONH3H CTEH ¥ RPUAMKOB KOHYC
B/1aBJIMBAlOT KaK B TOPH30HTaJbHOM, TaK ¥ B BEPTHKAJIbHOM HAaNpaBjIeHUAX 1V YCTAHOBJICHUA
AHNU30TPOIIHBIX CBONUCTR

B nabopatopuu HCOBITHIRAIOT TPYHT KaK HApyLIEHHOH, TaK H HEHAPYLIEHHOH CTPYKTYPbI
OOpa3seu rpyHTa JOJKEH ObITh 3aKIIIOUEH B FH/B3Y TUAMETPOM He meHee 11 cM, BricoToil Gonee
5 cM JlomycTHMO 3aAaBMBaTh KOHYC O PUCOK B HEHTP IMJIB3bI CIBHIOBBLIX HUIH KOMITPECCHOHHBIX
npUOOpPOR Mepen 3a4UCTKOR IPYHTA M OTAEIEHHOI'C OT MOHONHTA B nochenHeMm ciydae
MONyYCHHBbIE JaHHbBIE CIEAYET PACCMATPHUBATh KAK KOHTPOJbHbIE

Obpaborka pe3yabTaToR,.

[1o pesyneraraM nepecuera NOKa3aHHM HHIUKATOPA B yCHINE NMpoHHKaHUA P no (33) Haxoadr
COIPOTHBJICHHE IIPOHUKAHKUIO, HA3BAHHOE VISl KPATKOCTH pa3aBUroM (cM dopmyiry 24)

[1o BenmuumnHe pa3zasura konycoMm 30" rnuHUCTHIE TPYHTH B Tabnune 19 nmoapasaensioTces Mo
MPOYHOCTH, KOHCHCTEHLIHH Y OLICHOYHOMY CONPOTHRIIEHUIO IPYHTA OQUEHOYHOE CONPOTHBIICHHE
R, 1A IpeiBapUTEABLHOTO ONpeacIeHUa JONYCTHMOTO NaBJIeHHS HA TPYHT MOXHO ONIPEACIHTL
o asmMnupuyeckoilt opmyne (32)

Pesynerars! BaaBiauBaHus koHyca 30° (ocHOBHOIO) B KEpH MAM CTEHKY mypda cleayer
opopMIIATEL B BHAE rpaduka (moaobHo 30HAKPOBOUHOMY) IS 3TOro OT CTEHKH CKBa)XXHHBI B
Macmrtabe 1 cm — 1 Kr/cM? OTKIaabIBaKOT 3Ha4eHHs V|, 3HaueHus V,> 2 Kr/cM* OTK/Ia/IBIBAIOT B
MacwTade 1 10 oT yClOBHO#W JIMHHM, COOTBETCTBYIONIEH 3Ha4YeHUsAM ¥, = 2 Tlnomaae Mexay
KpHUBOH [TPOHUKAHHKSA, COCIHHAIOUICH TOYKH OTNOXEHHBIX 3HaUeHUt V, > 2, ¥ YCIIOBHOH NMMHHEH
3aTEHSAIOT JIJIS BBIACJICHHSA OYEHDb MPOYHBIX K ITOIYCKaIbHBIX pasHocTel Hanuuue takoro rpaduka
Ha pa3pe3e (cM pHuc 14) noBsimaeT HHGOPMATHBHOCTD, YBEIHYHBAET HArMAAHOCTh M 00JIEr4acT
BLIOOp HECYLIEro Cos

[1o Bestmunne pazaBura ynioOHO BLIACIATE BOAOHACKHIIEHHYIO 30HY B INMIMHUCTOM I'PYHTE, TIe
V, < 0,2 kr/cm?, yBnaxsenHyw (BraxHyw) ¢ ¥V, = 0,2-0,4 kr/cm’ Bouaensrorcs Takxe

!
HaOyxarolue, yBaaXKHEHHBIE IPYHTHI, KOTOPhIE IIPH OypeHHH AaI0T NMpoOKY, 3aKyIIOpHBas CTBOJ
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rnybuHa B M.
o

Puc 14 Huocenepho-
2e0102uvecKut paspes ¢
OAHHBIMU NPOHUKAHUA
00 10 2 Vv, ki/ew!? (pacnopa) xonyca 30° @ xepn

70 20 V, kr/em’ UAU CMEHKU wiypga

CKBAXXHHBI KepH B TakMX rpyHTax MOAHMMAETCH ¢ OOHOIO M TOrO e HHTEpBaja, Aenaf, A0
KaKoro-TO Ipeaena, HEBOIMOXKHBIM nanbHeHuiee Oypenue IlpuueM kxepH 3TOT HMEET OAHHU
M T€ ke moxasatesiv J, B omnpiBarommux ke rpyntax npodka MMEeT pe3ko yMEHbIICHHYIO
BETHYHHY V/

B xoMIueKT nnpouHoMepa BxoaHT rmuHoMep 'E-6, 001acTs npuMEHEHHUS KOTOPOro NpHBEAEHA
B rn1age 3 1, a OCHOBHBIC YacTH NOKa3aHbl Ha PUCYHKE 15 [uaMeTp WapHKOBOTQ HAKOHEUHHKA
1,96 cM, 60KOBast TOBEPXHOCTH MOTPYXEHHA 1 OTphIBa Tonycdepbl 6 cM* JJomycTUMO MPUMEHEHUE
NONymapoBLIX HaKOHeWHHKOB nuamerpom 18-20 MM Paborta ¢ rmmsoMepoM nipocTta U 0COOBIX
nosscHenHH He Tpebyer [ng onpeneneHus 4UCIA IUIACTHYHOCTH (MOKa3aTena NMIMHACTOCTH) HE
TpeOyeTcA B3BEUIMBAHUA U UCKIIFOUAETCA CYLLIKA I'PYHTA, MMOBBILIAETCA TOYHOCTE OINpEeAeIeHH A,

KyNbTypa TPYAA U [TPOU3BOAUTENLHOCT.
3

|

ot

Puc 15 I'nunomep I'E-6 QOchoeHbie wvacmu
1 — wap, 2 — obouma, 3 — ouHamomemp, 4 — 2pyHm
Tabapumnste paimepbt 6 ynaxogre 4,9x10x15 cm, sec
0,4 k2 Cayxcum 018 ycCmaHO6AeHUR muna 2AUHUCMO20
2PYHMA C noopasoenenuem Ha 2IUHUCMbLU necox, Cynecs,
CY2nuUHOK, 2auny Bpemsa ucnoimanus 3-10 munym, be3s
cywxku u a3gemusanus QOHOBpEMEHHO MOXcem
UCRONb30BAMBCA ONA ONpedeneHus TUNKOCmu

[IpocToTa M MOPTATHBHOCTH NMPOYHOMEDPA, B KOMILJIEKTE C [MHHOMEPOM, I€1aK0T UX
YHHBEPCAJILHBIMH IS ONPEACACHHS OCHOBHBIX QH3IHKO-MEXAHHYECKHX XapaKTEPHUCTHK IPYHTOB,
ocobeHHO NpH JKcrpecc-uenbTandax MleiieBH3Ha ¥ BRICOKAA CKOPOCTh HCILITAHKA, IPOCTOTA
¥ TOYHOCTb OfIpeJEeACHHA NapaMeTPOB HECKAILHOIO I'PDYHTa MO3BOJSIOT PEKOMEHAOBATH ITH
pHOOopHI U1 OCHALIEHHA CTPOUTENEH H H3bIcKaTenel OHH, KaK U pyJeTKa ¢ OTBECOM, CTRHOBSITCS
OCTOAHHOH NPHHAAICKHOCTBIO HA CTPOHKAX, 0COOEHHO MPH NPOU3BOACTBE 3EMIIAHBIX pPadoT.
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OHH KpaliHe HeoOXOOUMBI NMpPH T'PYHTOIKONOTHYECKHUX HU3BICKAHHAX, NIpH paboTe ¢ KepHOM,
KOTOPBIH, KpOME OTAENbHBIX MPO0, H3y4aeTCs JIMIUbL BH3YaNbHO H TOJBKO B JIYYLIEM Cly4ae
nansnupyeTcs (ouwynsiBaeTca nanbuaMu) KoHyconponukawiuee onpodoBaHue naer
NOCTATOYHBLIN AHPOPMAIIMOHHBIN MarepHal O CBOMCTBAX IPYHTa, MO3BOJACT MOAEIHPOBATh
YIYHIUEHHE UIH YXYAILEHUE COCTOAHUSA ITPYHTOB

[IpouHoMep — 3TO HadeXHbiH U HeoOXOonMMBIH NMpHOOp H3BICKATeNd U cTpoutens OH
MO3BOJIACT 3aMOJIHUTh TEXHOJMOTHYECKHH pa3phiB B ONPOOOBAHUH I'PYHTOB MEX1Y H3bICKAHHAMH
U CTPOUTENLCTBOM, OCOOEHHO NpH 3eMIgHBIX paboTax # 3akiaake pyHaaMeHToB IIpuMeHeHHe
TIPOYHOMEDPOB NO3BOJISAECT MEPEHTH OT ONHUCATEIBHOr0 ONpeAe/ICHHS KATErOPHIHHOCTH HECKAIbHbIX
MOPOA K HHCTPYMEHTANIbHONH HX OLICHKE

HcnpiTanust rpyHTOB IPOYHOMEpPAMHU KMEIOT BEKOBOH OMBIT B YAMypTuu B niepuoa ¢ 1967
no 1976 rr Ha O0JILLUHHCTBE NPOMBILUIEHHBIX 00BEKTOB HHXXEHEPHO-I€0OrHYEeCKHE U3bICKAHHA
HHCTHTYTOM «Mnpomamnpom» (HbIHE HHCTHTYT «IIpHKaMOpPOEKT») NMPOBOAMIHCEH C
KOHYCOMPOHUKAIOIINUM OnpoOOBAHHEM HECKAABHBIX TPYHTOB ITO 00BEKTHl aBTO3aBONA,
MOTO33aBOJ4a, paauo3arona, BorkuHckoro mamsasoaa, B3I'A, Capanyneckoro paano3aBoaa
ApYTHX 3a mnpenenaMu YP npodyHomepsl NpUMeEHANHCh Ha obbekrax Ky#bObiera (Camapsl),
CaparoBa, Exatrepun0Oypra, IOpru Kemepockoit obnaciu, Barckux [lonsn u ap [9]

IIpoudomMep — 310 tpubop XXI Beka

4.3. A3yuyeHHe KAMH/JIAPHOT0 HATHXKEHHA H B3BCUIHBAOINEro XeHCTBHA BOALI

CyxHe neckH IpH OCHIMaHHM, @ H3OBITOYHO YBIAXHEHHBIE (B MOABOAHBIX YCJIOBHAX) HPH
OTJILIBAHHH 00Pa3ylOT €CTECTBEHHbBIE OTKOCH MO pas3HbIMH yrinamMu Ilecku, yBilaXHeHHEIE
KaMU/UIAPHOHW BOJOH, CIMOCOOHBI HMETh BEPTHUKAJIbHBIE CTEHKH ONPENECICHHOH BBICOTHI,
YAECPXKHBAEMBIE CHIIAMU KAITHMJLIAPHO-MOIEKYIAPHOTO HATSHXKEHUSA (MPUTAKEHHUA)

B csoux onbiTax JK [lnanTeMa yCTaHOBHI pa3IMuHOE CONPOTHBIIEHHE NOrPYKEHHIKO KOHYCOB
B CYXHE, BOJIOHACHILICHHBIE H BIAXHLIE NNeckH (CONpOTHB/IEHHE NIOIPYXXEHHIO KOHYCA BO BJIAXCHDIC
[IECKH 0KA3aJl0Ch B MATh B Bosee pa3a BhILIE, YEM B BOAOHACHILIIEHHBIE

B cepuH HAlLIUX OTIBITOB C CYXMMH, YBIIaXXHEHHBIMH H BOAOHACHIIIIEHHBIMH MEJTKO3EPHHCTRIMH
neckaMe OblJIM NPOBeAEHB! MCMBITAHHMA €ro KOHYCHbIMH HaxoHeuHukamu 307 60° 9Q°
[lonyueHnHsle pe3ynbTarsl NpUBeAEHbI B Tabnuue 21

M3 panHbix Tabauuel 21 crneayet, 4yTo JaBI€HHE CBA3HOCTHE =c/lg@ NPH KaNMLIIPHOM
HATAXKEHUU B 18 pa3 BhIllIE, HEM B IIECKE CYXOT0 COCTOAHHA Bo B3BEIlIEHHOM B BOJAE COCTOAHHH
KanmHJUISpHO-MOJIEKYJISPHBIE CBSA3H 0CJ1a0€BaKOT NIPHMEPHO B 32 pa3a

[IpoBeacHHbIE OMBITH TO3BOAAIOT ONPEENATh BHYTPCHHEE HAIPSDKEHHOE COCTOAHHE, KOTOPOE
HMEETCH 1axe MeX 1y B3BELICHHBIMH B BOJIE IECYHHKAMK BHYTpeHHEE HANPAKEHHOE COCTOSHMUE,
OTOXAECTBJIAEMOE C JaBJIE€HHEM CBA3HOCTH, BO3PacTaeT NpPH ACHCTBHH KaMHJIIAPHO-
MOJEKYJIIPHBIX CHJT HATSOKeHHS (CBA3HOCTH)

ONBITHI MMOKAa3aJIM, YTO ONPEACICHHUE ¢ H () B BOJAOHACKIILEHHLIX NECKaX BO3MOXHO TONBLKO
KOHYCHBIMH HCNIBITAHUAMH OHH 00€CNEUUBAIOT JOCTATOUHY TOYHOCTh H HCKJIKOUAIOT OWIHOKH
MPH BO3MOXHOM pacTeKaHHUH NECKa, KaK 3TO CAYYAETCA [1PH MJIOCKOM CABUIeE

Tabruya 21

Pazaur, MIla
[pynr . - ~ c, klla
- Vv, G0%) [V, (60°) | V, (90

0017 | 0057 | 0126

BJIOKHBIN 0,259 0,400 0,578

0,010 0,032 0,149 0




Iaea V. KOMILVIEKCHOE U3YYEHUE CBAHHLIX OCHOBAHUH

3.1. O cBA3H MeXKIy Pa3iBHIOM H II0KA3aTEIAMH CONPOTHBIEHHUS CBAH

Hecymas cnocobnocTe 3a0uBHOH cBaM, pabdoTalmed Ha CXKHMAIWIYIO Harpy3sky,
onpeaenseTcsa Mo CyMMe CONPOTHBIEHHH TPYHTa OCHOBAHHA T0J HHXXHUM €€ KOHLIOM R U 1o
00koBO# MOBEPXHOCTH f. 3HAUYEHHA R ¥ fOonpeaAefaiOTCA KaK OTBITHBIM IIYTEM ( MJIH 1O BEJIHUHHE
pacrnopa), Tak ¥ KOCBEHHO — no TaOJIMYHbIM 3HAYEHHUAM R U [, HanmpuMep, M0 NOKA3aTeNto
koHcHucTeHUHH. [Tocnennnit cnocob kputukyercs MHoruMH, Hanpumep FO.I'. TpoduMEHKOBBIM,
A.A. ['puropsaH u np.

[TocKONBKY MOKa3aTelb KOHCHCTEHUHH ABJAETCH KOCBEHHOH XapaKTepHCTHKOH, TO €ro
HCMOJ/Jb30BAHNE MPHUBOAUT K OOJABLIMM MOrpPeliHOCTAM B KIacCH(GHKAUHH MPOYHOCTHOTO
COCTOAHHUS. Hoxamem 3TO Ha npuMepe, s 3TOT0 NOMYCTHM MOrpeliHOCTh B ONpelesIeHUH
W = £ 1%, =+ 2%, W, = £ 2%, T.e. B npenenax, HopmupoBaHHeXx 1o I'OCT. Torxna
cyrnHHHCTLm rpyHT TYrOMJIACTHYHOTO COCTOSHHSA C MOKa3aTeleM KOHCHCTCHIHUH
J,=(W-W))(W, -W,)=(25-20)/(30-20)=0,5 npu nonymeHHH OTMEUYEHHBIX BBILIE
MOrpelIHOCTEH, MOXeT OBITb OTHECEH K TEKYYe-NJacTHYHOMY COCTOAHHIO
J, =(26-18)/(28-18) = 0,8 ; a npH NPOTHBOIONOXKHBIX 3HAKaX MOTPEIIHOCTEH — K MOJTYTBEPAOMY
J, =(24-22)/(32-22)=0,2.

PaccMOTpHUM Tenephb, Kak 3TH MOTPEIIHOCTH CKAXKYTCA HA OMPEHCNECHHH HECYIueH
CrOCOOHOCTH CBaM.

s xene3obetonHoi cram (ceuenuem 0,3 x 0,3 M, mHo#H 5 M), 3a0HBaeMoit B OTHOPOIHBIH

IPYHT, YHCJICHHOE peUIeHHe Oe3 MONpaBoYHeIX K03pPHuHueHTOB nno ¢popmyne CHull

tI’=RF+qu}Il- (34)

paer: piaJ,=0,6-08 d=111 J =05 @®=2271 J=02 P=62r
CrieqoBaTenbHO, IPU MOACUETE HECYINEH CIIOCOOHOCTH No ¢opmyne (34) nonylieHUE aaxe
He3HAYHTENbHON MOTPELIHOCTH B ONpEeNIeHHH BAAXHOCTEH NaeT 3HAYMTENbHYIO PA3HHILY B
OLICHKe Hecylleh cnocobHocTH csan. OT1crona, conpotupiaerue R U f no popmyne (34) cnenyer
HaXOAHUTB HE [0 KOHCHCTEHIIHH, a 10 pa3BUTy KOHYCOM, HCIIONb3Ys A4 3TOro Tabimuuel 22 1 23.

Tabauya 22

PacuyeTHbie CONMPOTURIICHU TJIMHMCTBIX IPYHTOB R MO HYDKHMM KOHLIOM 320MBHOH

[ nybuna cBay, /M (10 kI1a), 1Ip 1 noka3aresie KOHCHCTEHLIMK J |

wbmin [ 00 | 01 | 02 ] 03 ] 04 | 05 ] 06

CBaH, M npu pazgsure V,, kr/em (10 kI1a)

T T A6 | 08 [ 0w [ om [ om

10 | 1050 | 730 | s00 | 350 | 240 | 150 | 90
360 165
25 | 1340 | 900 | 680 520 350 195 120
800 | 600 | 410 | 225 | 140
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Tabauya 23
PacuerHbie CONMPOTHUBICHHA TNIMHMUCTLIX I'PYHTOB Ha 60KOBOH NMoBEp XHOCTH

Cpennss
rny 6HHa

CBaH f, /M (10 klIla), npu noxasarene KOHCHCTEHLIMH J |

P ACIOIOMXEHHS 0,4 0,5 0,6 0,7
116 | 084 | 060 | 044 | 032 | 023 | 012
35 | 23 | 15 | 12 | 08 | 04 | 03
4,2 3,0 2,1 1,7 1,2 0,7 0,4
2,0
2,2
2,4
2,5
2,6
2,7
2,8
3,0
3,2
3,4
3,6

ClI0s, M

4,8
5,3

3,5
3,8
4,0
4,2
4,4
4,6
5,1
5,6
6,1

2,5
2,7
2,9
3,1
3,3
3,4
3,8
4,1
4,4
4,7
10,0 7,0 5,0

1,4
1,6
1,7
1,8
1,9
1,9
2,0
2,0
2,0
2,1
2,2

0,8 0,6

1,0
1,0
1,0
1,0
1,1
1,2
1,2
1,2
1,3

0,7
0,7
0,7
0,7
0,7
0,7
0,7

5,8
6,2
6,5
7,2
7,9

(
5
0

=1 =

Lh

Gd
&
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[To nanueM Tabmui 22 ¥ 23 BLIABJICHA JIMHEHHAA CBA3L CONpPOTHBIEHHR R U f oT pa3nsura Vi
xkoHycoM 30°, ¢ u3MeHeHHeM HX ¢ MTYOMHOH no JorapipMHYeCKo# 3aBUCHMOCTH (cM puc 161 17).

BripazuM OTHOWIEHHE cONMpPOTUBACHUN f U R depes koxdppuunent K , =/ /R, Torna ero
H3MEHEHHE B 3aBHCHMOCTH OT IIYOHHBI U KOHCHCTEHTHOrO COCTOSHHS MOXHO IpPEACTABUTH
tabnuueit 24, rae 3a OCHOBY onpeaesieHus kodppunuenra K  TIPHHATHI 3HAYEHHUS fu R, u3 CHull,
NpUBEIEeHHBIX B Tabnuuax 22 1 23

Tabruya 24

Koapyiment K , MpH nokasarene KOHCHCTEHLH J ,

0,2 0,5
0,013 0,017
0,013 0,014
0,013 0,013
0,014 0,017
0,015 0,012

HU3 tabnuue 24 cneayert, 4T0 KodpdunueHt K , He HMeeT KaKoi-mudo onpenacsieHHoOM
3aKOHOMEPHOCTH H3MEHEHHA HH 10 INIYOHHE, HU MO CBA3HU C NPOYHOCTHBLIMH CBOHCTBAMH IPYHTOB
H H3MeHsaeTcA B penenax o1 0,012 10 0,2 Jlna necyaHsix rpyHTOB 3Ha4eHHA kodpduumnenta K,
0onee NOCTOAHHBI K COCTABMAIOT 4 neiieBarsix — 0,02, menxkux — 0,018, cpenHe3epHUCTHIX —
0,016 [Ina pacuera Hecylied CNOCOOHOCTH CBaM NPHUMeEM cpenHee 3HaueHUe K . 0,014, Torna

f=0014R (35)

[lpunatne K paBueiM 0,014R BeeT K NOTPEIIHOCTH B ONpeesIeHHH HECYILEeH CTOCOOHOCTH

cBaH B nipenenax =10 %
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I

0,016
0,015
0,013
0,014
0,012

10
15
30




Puc. 16. I pagpux annpoxcumayuii
ONA onpeodenenuss CONnpoOMuUBIeHUR
ocmpus ceau R no pazosuzy Vi ons
aaunucmuvix 2pynumoe (H - 2aybuna
ceau, M).

7 8 I, Um (10 xia)

-r\---l'\-qll

+ 1
- i 1 .
l‘l'm‘m! L LF] --.It*.l-“.- Wil Sl II*HMW
i H :
+ .

Puc. 17. I'pagpux annpoxcumayuii
INA onpeoenenus COnPOMuUBAEeHUA HA
50K080U NOBEPXHOCMU C8AU NO
2a306U2y Vi 0N 2NuUHUCMbIX 2DYHM OB
4 2nybune cepeouHbl 8blOENEeHHO20
~noa h, m.

(10 «lla)
KoppenauuoHHas 3aBHCUMMOCTL Mexay f U R, onpeneneHHas I1A CBA3HBIX I'PYHTOB

E.B.[lnaronoBsiM, H.A.3oneHko v ap. ((kypH. «I[IpoMbllTeHHoe CTPOHTEIBCTBOY, Ne'1, 1976),
paBHa f = 0,6 + 0,017R, 1.e. 6bnu3Ka x ycraHoBJIeHHOH no ¢opmysne (35). B.P.PazopeHoBbIM 1
23.M.MopryHoM 3Ta 3aBHCUMOCThL Oblj1a YyTOYHEHA B 4YACTH YHCJIEHHHIX KOADGDHUHEHTOB
(MexaHH4yecKHe CBOHCTBA I'PYHTOB M HecyHias cnocoOHocTs ceai. Boponex, 1987).

AHanu3 rpagukoB Ha puc. 16 U 17 noka3sniBaeT, 4TO 3HA4EeHUA R M f MOryT OHITE
annpoOKCHMHPOBAHbI HOPMYIaAMH:

R=43(V ~-1)IgH + 2); (36)
f=058V, igh + 2),

rae V,— pasnsur koHycoM 30° i-ro cios cboky cBau; V,— pa3asur konycoM 30° Ha rnyGune
OCTpHS CBaH U HHXE Ha 44d.
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Bo BTOpoit popMyne (36) wieH 7 3aMEHHUM HAa H , yUUTHIBaA, YTO 3HAYCHHE f AN CEPEAHHBI
CNOEB COCTaBIAET NpUOaMKeHHO 3/4 oT 3Ha4eHuH f Ha rmybune H , Torna

f=043V Ig(H +2) (37)

Takoe AONMYyUICHHE MO3BOAECT 3HAUHTENBHO COKPATHTL BHIHHCIHUTEABHBIC ONepallHH 6e3
CHUW)XEHHSA TOUHOCTH pacueToB JleHcTBUTENBHO, noacTaBnid B popmyny (34) sHayeHUs R M3
(36) u fu3 (37), nony4yum ypasHeHHe (3 1) ro onpenencuuto Hecyuleid cnocobHocTH @, KOTOpOE
B KAHOHHY€CKOM BHJE 3aHIUCTCA

D = a[(VI —1)F + buZVj{ ]lg(H +2), (38)

rie a u b — 6e3pa3zMepHbie KO3QOHLHEHTHI, ONPeENeAsIeMbIe U3 OIbITOB

3HaueHus Oe3pasMepHBIX KO3PPUUHEHTOB a M b, onpelensieMble Mo ONbITHLIM J3HHLIM, a
Takxe BeauuyuHa f{H) u3 (38) MOTYT yTOUHATLCA 1O MEPE HAKOMJIEHHA ONBITHBIX JAHHBIX JIA
pEerHOHaJIbHBIX Pa3HOCTEH I'PYHTOB

Pe3ynerarsl pacyeTta no ¢dopmynam (3 1) KOHTPOIHUPYIOTCA B Cllyuae He0OX0AUMOCTH 110 (34),
MOACTAHOBKOM 3Ha4eHUH R u f u3 Tabnuu 22 u 23

Mexay conpoTHBIEHHAMH pacniopa £ W pasiBUra J” yCTaHOB/IeHA IMIIHPHYECKas CBA3b

P =257V, (39)
Torna ypaBHenue (31) MOXHO 3aIIHCaTh B CIEAYIOLEM BUIE
®=12(P F+0,0uY PI), (40)

rae P — pacnop mox octpueM CBaH, P — pacnop /Uisl BbIAENEHHBIX C/10€B COOKY CBaH

[IpennoxeHHBIE METOAMKH PAaCYE€TOB MO3BOJIAIOT 0TKA3aThCA OT KOCBEHHOTIO (M0 NoKa3aTenio
KOHCHCTEHIIMH) METOA onipeacieHHsA K H f U IEPEHTH Ha pacyeT HECYIIEH COCOOHOCTH CBaH IO
pPa3ABHIY UM pacnopy

3T0, MOMHMO BBIMIDHIIIA B TOYHOCTH OUEHOK MOKa3aTeNeH I'pyHTa, JA€T 3KOHOMHUECKYIO
BuIroay, H60 CTOUMOCTE ONpEAe/IeHUH pa3/IBUra HeCPaBHEHHO MEHbIIE CTOUMOCTH
KOHCHCTEHTHOI'O OMNpEeaeJeHUA COCTOAHUA rpyHTa Kpome Toro, HcKntodaeTcs Oonbluag M
TpyaoeMKas pabota no tabauuHo# BeiOOpKe R U f

BrInosrHeHHOE COMOCTapJIeHNE HeCcyLlIel CIOCOOHOCTH M0 Pacropy ¢ AAHHBIMH CTaTHYECKHX
MCIBITAHHH CBall N3aeT HaneXXHOE OCHOBAHHE INA WIMPOKUX 00001eHHi, HO, TEM HE MeHee,
cleayeT MOAYEPKHYThL HEOOXOAHUMOCTh NajJbHEHLWIMX HCCIEAOBAHHUH H COMOCTABJICHHN C
ONBITHLIMHK UCTIBITAHHAMH B IPYTHX pErHOHAX CTPAHbL

S.2. Hecyuiast cnoco6HOCTH CBAH B COMOCTABJICHHM € JAHHBIMH NOTPYXKEHHA KOHYCA

B § 5 1 Ob11a BeIBEACHA POPMYJI2 HECYILEH CTIOCOOHOCTH ¢Bau (40), HCXOAA K3 YCTAHOBJIEHHOMN
ces3u (39) mexny V, u Pq XOTs TaKas CBA3L U MOATBREPXKIECHA MEPEKPECTHON NPOBEPKOH yepes
MOIyNb Jedopmanni E 1 o1leHOUHOE CONPOTHBIIEHHE IPYHTa R, TEM HE MEHEE NTPOBEPKA IPYTHMH
METOAAMH TakXe BIOJIHe 1eiecoodpa3na H Heobxoguma Crenaem 3To vepe3 npoeepky GopMyIib
(31) ¢ JaHHBIMH CTAaTHYECKHX HUCNBITAHUH cBal [lng 3TOro Bocmonb3lyeMmMcs JaHHBIMH 53
KOMIIJIEKCHBIX MCIBITAHHH IPYHTOB, CJOXEHHBIX YETBEPTHUHBIMM M BEPXHENEPMCKHUMH
HEeCKa/IbHBIMH FPYHTAMH, Ha PA3HUYHBIX CTPOUTENBHBIX IUIOIAAKaX YAMYpTHH, Kak cieayer
H3 rpaduka puc 18, Hecymasg cnocoOHOCTH MO (40) H MO CTATHUECKUM UCIILITAHUAM MMEET BIIOIHE
YAOBJIETBOPUTENBHYO COMMOCTABHMOCTD, T € elle pa3 MoATBEPKIAeTCA HARAEHHAs CBA3b MEXAY
V' Pq B [MHHHCTBIX IPyHTaX XOTA 3TH ONbITHl HMEIOT MOKA AHLLIL MECTHOE 3HAYEHHE, HO OHH
IarO0T UCXOJHEIC NPEANOCHIJIKH A IUMPOKOH NMPOBEpKH npelnoxeHHoro no (40) pacyerHoro
npueMa
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: . c8arw no cmamudeckum UCNbIMAHUAM
— S R . P_uonpedenenHoti no conpomuenenuio
/ i nozpyxcenuio P
100 200 P ga 1.

5.3. Hoas MeToanka pacuera moayas AegopMauHH 1o pesy/ibTaTaM
CTATHYECKHX HCMLITAHHHA CBaH

B npakTHKe HCCeloBaHHS IPYHTOB IJIOCKUMM HAKOHEYHHKAMH U IUTAMIIAMH, OCOOEHHO
KOMKOBAaThIX BEPXHENEPMCKHMX INIMH YAMYPTHH, BBISBUIUCH CYUIECTBEHHBIE PaCXOXICHHSA B
oTipelleJIeHHH Pa3MepoB MOAY/A Je(PopMalliH B CPaBHEHHHM ¢ APYTHMH cnocobamu. OnHa u3
MPUYHH — CJIOKHOCTb 3aYHCTKH KOHTAKTHOH IUIOCKOCTH ¢ rpyHTOM. KpoMe Toro, crioco0d cinoxeH

»

JIS MpHMeHEHHS B OOBONHEHHBIX Cina0bIx rpyHTax. [lo3Tomy
BO3HHKJIA HEOOXOAHMOCThL HCMNOJb30BAHHA pPEe3yJbTaTOB
CTATHYECKHX HMCIMBITAHUM CBAH OAHOBPEMEHHO Ui OnpeAesieHHA
ne(opMalHOHHBIX ¢cBOHCTB. Bri6op 3TOTO cniocoba ofycioBaeH
AOCTAaTOYHBIM KOJIHYECTBOM OINBITOB ITO HCITLITAHHIQ CBal, O0JIBLIUM
HHTEPBAMOM TNNYOUH MCHOBITAHHM, IOPOH HEONOCTYMHBIX 1A
H3BECTHBIX METOIOB; BO3MOKHOCTHIO KOHTPOJILHOH MPOBEPKY H
CPaBHEHHS C PE3YyNbTaTaMH MOTPYKEHHUS KOHYCa, HCKIHOUYEHHEM

OIPELIHOCTH, OOYCIIOBIEHHOMN IEPOXOBATOCTHIO KOHTAKTA I'PYHTA
Mol MOAOIUBOH IITAMIA.

OnHako B NpakTHKE omnpeneaeHHe MoAyias AedopMalHH
Cnoco0aMu CTATHYECKOTO UCITHITAHHUS CBAH €llle He MPON3BOAHIIOCH,
a Mo3TOMYy NOTpedoBaNOCh MOKA3aTENbCTBO BO3MOXHOCTH €0
NpHUMEeHeHHs. TeopeTnueckoit 0CHOBOM MPUMEHEHH 3TOrO METOA
MOCIYXHJIO M3BECTHOE APAMOE PECIICHHE OCAJKH CBAHHOTO
¢yHOaMeHTa 1O MNPOYHOCTHHIM (Yol BHYTPEHHEro TPEHHA) H
e (popManOHHBIM (MOayIb nedOpMaIiH B Ko3hdUIHeHT OOKOBOTO
pacIIUpeEHH ) MTOKA3ATEIIMH, IIPHHAB KOTOPhIE 32 OCHOBY H pellas
yKe o0paTHYIO 3aJaqy, HaX0AHM MOAYJIb JieOpMaLIHH 10 0CAAKE U
Harpy3Kke Ha CBalo B [IEPECUETE Ha YCAOBHBIN (YHIAMEHT.

[Toncuer Moayns negopMaunu BeAeTcs o cxeme puc. 19, ans
YIIPOLUECHUSA NOAONIBA YCIOBHOIO PyHIaMEHTa CYHTAETCA KPYIJIOH,
4TO AAeT HEOOIbIIYI) NOTPEUIHOCTD B ONpEAeIEHHH MUIOMAIH.

Puc. 19. Cxema

onpeoenenus niowaou
YC08HO20 (hyHOaAmMeHma
noo ceaeu.
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CHauana onpenensercs cpeaHEB3BENIeHHOE 3HAYeHHE YTIJIa BHYTPEHHETO TPEHHS MO JUTHHE

CBaH 1o popmMmyne
~Oh +O,h .+ h,

Doy I, = (41)

rne @, @,, ¢, — Yl BHYTPEHHETrO TpeHus CJoeB 1o 60Ky CBaH, gpaod.; h,, h,, h, — TonHHA
CIIOeB, BOWEAIIMX B NOACYET, M; H — NiUHA NOTPYXEeHUA CBaH B TPYHT, M.
3aTeM HaliieM auaMeTp KPymIIOro YCJIOBHOTO PyHAMEHTA Ha INTyOHHE OCTPHSA CBaH

d,=d+2lige, /4, | (42)

rae d — CTOpoHa KBaJApaTHON CBau, IPHHATaA 3a IPUBEACHHBIA IHAMETD, M.
Peias o6parHyio 3aady, onpeaenseM MOaYIb AedopMalHu

E,=(I~u*)P/sd,, (43)

roe u — koxdduurent GOKOBOTO pacuipeHus; P — Harpy3ka Ha CBaio B Tpeaenax nNpaMoid
TPONOPLUHOHANBHOCTH NO rpaduKy OCaaKH; S — 0caKa B A0NPeeNbHOM COCTOSAHHH MO rpa UKy
OCAZIKH; d — AHAMETp YCNIOBHOTO QPYHIaMEHTA.

[lo npenOXKEeHHOM METOAUKE OBINTU BBLIMOIHEHR! PACHETHI MO AAHHBLIM 50 CcTaTHYECKHX
HCIILITAaHHH CBal M MPOM3BENEHO CPaBHEHHE MONYYEHHBIX Moayned E ¢ moaynamu E,,
HailiIeHBBIMH I10 PacIopy ¢ HCoab30BaHHeM Gpopmynel (19). CpaBHEeHHe AaHO B BHe I'padHKOB
Ha pHc. 20 u 21. OHo NOATBEPAUIIO MPHIOAHOCTD NPEMIOKEHHOH METOMUKH U ONPEAETICHHA

MOZYNA AehOPMALIHH, NONYTHO ¢ HONY4EHHEM Pa3Mepa Hecyiiel CnocoGHOCTH chaii.
wiod - 0 ~00 1080 Ey, wie (0, 1 Mila)

'---""'"l.""llII-I.ITJIpa.l.."""“l!"l"t—"--‘-—F'r'I'Frl—u'rllIli""-"""-'hrIlllIrlllIl.lllrlIlllIl."- "hman
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1500 H y H A r H : : H H i
T : H 1 : : 1 - * = ] H 4

"
lw i, * « a :

150 !

]
anrmale

£12 wriew’® (8,1 M1la)

Puc. 20. I'pagpuvecxoe conocmaesnenue

mooynet deghopmayuu 8ePXHENEPMCKUX STUH,

200k
Pg, xr/cw’ (0,1 MITa)

OnpeoeneHnbIX No Pe3yIbmamam CmamuiecKux Puc. 21. I'paguqeckoe conocmaenenue
ucnotmanul céau Ey no (43) u conpomuenenuio Mooyneu oepopmayu N0 CMamuyecKum
nozpyscenuro korwyca E3 no (19): cnnownas uchuimanuaMm ceau Ey ¢ conpomugnenuem
AUHUA — annPpOKCUMUpylouee 3HaYeHue, noepyacenuro Pg. Cnaownas aunun —
NYHKMUp — CpeoHee 3HaqyeHue. annpoKcumMupyowee 3navenue.

60



5.4. Onpenenenne OUEHOYHOTO CONPOTHRJIEHHA I'PYHTA
Mo CTATHYECKHM HCMBITAHHAM CBaH

B § 5.3 npu onpenenesun monyns AchopMaldui UCNOAL30BANACh BEJIHYHHA JaBJIEHHAA HA
YCIOBHBIH (PYyHIAMEHT IPH JOCTHXEHHH KPHTHYECKOH HArpy3kH Ha cBalo. Mimes 3T naHHBIE,
BITOJIHE JOI'MYHO MPOBECTH CPAaBHEHHE HOCTHTHYTOTO NPENEILHOIO JABJICHHS Ha YCJIOBHBIH
CBaWHBIH (PYHAAMEHT ¢ BEIHUMHON pacnopa npH NorpykeHuu (3ouaupoBaHuy). C 3T10H LEABIO
OBLUIO NIPOAHANU3HPOBAHO 35 napalNeNbHBIX CTAaTHYECKUX HCIIBITAHHM CBad ¥ 30HAMPOBAHHE
CTaTHYECKHM KOHYCOM. Pe3y/IbTaThl CPABHEHHS MMOKa3aHbl rpadMKOM Ha pHc. 22.

110 rpadpuky (cM. pHuC. 22) noaATBEPKAAETCA paHEe YCTAHOBJIECHHas UHLIM TIYTEM, CBA3b
OLICHOYHOTO COMPOTHBJICHHA R C pacmopoM Pq h

R =0,1 Pq. (44)

OnxHoBpeMeHHOo DBIIO OTMEYEHO, YTO IIPH 3HAYECHUSIX pacnopa bonee 5 MIla MunumasnbHble
3HaYeHHus R He Obi1n MeHbie 0,08 P

U3noxkenHas MeToIHKa TaKKe pacIiupseT 0651acTbh HCIIOIL30BaHHA CTATHYECKHUX UCIILITAHHH
CBall M yKa3bIBaeT HAa OJHH W3 BO3MOXHBIX NMyTE€H 3KCNEPHMEHTAJHLHO-TECOPETHUECKHX
HCCIIEIOBAHHI, KOTOPOMY IMOKA elle He ObL10 YASNEHO JO/DKHOIO BHUMAaHUA.

[IpoBeneHHOE MCCHEAOBAHHE OKA3bIBAET, YTO PacCyET CBAHHBIX OCHOBAHHK MO HecCyIUEH
COCOOHOCTH Haubonee paHOHAIBHO BECTH MO BETHUHHE PA3IBHTA H pPACIIopa, KOPPETUPYIOMHX
C CONIPOTHBJICHHEM TPYHTA MOJA OCTPHEM H no OOKOBOH NMOBEPXHOCTH cBau. TakoH MeTOn
pekoMeHayeTca ang Bkaouenus 8 CHull.

Mexay pacnopoM, pa3gBUIoM ¥ NOKa3aTe/JIMH CONPOTHRIICHHUA CBAU B IMIMHHUCTHIX IPYHTAX
MMEIOTCH KOPPEIALHOHHLIE MEpexXoabl, HA OCHOBaHHM KOTOPBIX BO3MOMEH B3aHMOKOHTPOJIb
pPe3yIbTATOB.

B xoMmmnnekce cTaTHHYECKMX MCIIBITAHHH CBaif BO3MOXHO OnpeieIeHHE MOAys aegopMalun
U OLIEHOYHOrO COMPOTHRIECHHA TPYHTA, YTO BeAET K COKpameHHI 00bEMa CIELHAIbHBIX
IITAMITOBBIX HCCIEO0BAHUH. BrINOJIHEH-
HbIH 00BEM JKCNIEPUMEHTANBHBIX
COMOCTABJIEHUH CO303€T HEOOXOAUMBIE
NPEANOCHINIKA A COBEPILECHCTBOBAHHA
TEOPETHYECKHX OCHOB HCC/IENOBaHHA H
pacyeTa CBaAHHBIX OCHOBAHHII.

0 50 100 Pz xr/em’ (0, 1 MITa)

10

Puc. 22. I'paguku 3aseucumocmu
pacnopa P om  oyenouHo2o
conpomueénrenua R, na ycnoeuwiu
@dyHOoameum:

I — donycmumeble 3HaveHus,;
2 — npeoeabHble IHaAYEHUA,
3 — 6esonacHble 3HAYEHUA.

15

Ro

KI7/CM 2

61



[1asa VI. ITPOABJIEHHE MOPQO3HOI'O ITYYHEHHUA

6.1. HaGmronenue 3a npoMep3aHneM H 0OTTAMBAHHEM IPYHTORB

OO0wue ceegenuna o NiyOuHe npoMep3anud aausl B § 1.5. B 3TOM xe maparpade OCHOBHOE
BHUMAaHHUE YAECIEHO pe3yIbTaTaM HENOCPeACTBEHHBIX HAOMOeHUH, BBITIOJIHEHHBIX Ha PA3TMUHBIX
NJI0OL{AZIKaX B pa3HbI€ FOJbI. |

C 1986 no 1988 roast B npuropoae HMxxeBcka BeJIMChH CHCTEMaTHUECKHE HADMIONEHHUA 3a
NOOBEMOM YITIOB OpPEBEHUYATOT0 YACTHYHO OTAIUIMBAEMOTO JOMa H+XONOAHOHM BEPAHALI HA
Masno3arnybieHHbIX PyHAaMEHTAaX, oNépThIX Ha rnybune 0,5 M Ha CIOH BOAOHACKILIEHHOH CYNECH,
MOACTHIAECMOHN TYrOIMIACTHYHBLIMM CYTrJIHHKaMH Il THna rpyHTOBBIX OCHOBAaHUM. 3AECH e Ha

OroJIEHHON BCKO 3UMY OT CHeEra IUIOIUaJKe BeJMCh HabMoaeHH 3a INTYOHHOR npoMep3aHus (CcM.
puc. 23 u 24).
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Puc. 23. Peayrbmamut nabawooenuu 1986-87 20008:
1 — zpaghux memnepamypul (t); 2 — noovém yana doma,; 3 — noOvEM 8epAHObI.

JIng yMEeHbUICHHA TYYEHUA IPYHTA U MEPEKOCA HIKHEH paMbl I0MA BOKPYT HETO OBUT YCTPOEH
damuHHbIi apeHax raybuHo# 0,5-1,0 M, 4TO MO3BONHIO CHH3UTH BEJIHYHHY NYYEHHA H

HEPABHOMEPHOCTS ITOABEMA YITIOB 31aHHA (CM. pHC. 24).
hr,

CM

3
3 % 2
2
]
t, mec.

1.8 1-10 ‘

210 "2“

H.my t,C
Puc.24. Pesynbmame: noovema y2noe 0omMa u 8epandbl ¢ 0O20NEHHbIMU OM CHe2a
dyrnoamenmamu ¢ nepuod ¢ I no 1V (1987-1988 22.):

1, 2, 3 —cm. puc. 23; 4 — epaghux pocma anyburbl npomep3anus.
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[lo nonmy4eHHBIM JaHHLIM OTMEYAIOTCS CIEAYIONIHE 0COOEHHOCTH"

~ B NepBbli MAJIOCHEXHBIH nepHOA MPOMEp3aHHs noakeM (GYHAAMEHTOB NPOMOPHHOHANEH
MaJeHHIO TEMIIEPaTYpHI,

— MaKCHMa/bHBIH MOABEM OT MOPO3HOTO NY4YEHHS OTMEYEH O] MAano HarpyXeHHbIMH
GyHIaMEeHTaMH BepaHi,

— KpaTKOBPEMEHHOE OTOJICHHE TIOBEPXHOCTH OT CHEra Boije QyHRaMEHTa AaeT 3aMeTHoe, 3-4
MM 32 N€Kaay, IpHpatieHHE MOABEMA TPYHTA BMECTE ¢ PyHAaMEHTOM,

— Ha HEpAaBHOMEPHOCTD ITYYEHHS BIMACT TEIIOBOM pe)KHUM B OTAEIbHBIX YacTAX 30aHAA

JlanAbie ABYXJETHHX HabmiofeHMH NOKA3bIBAIOT, YTO MMOJHOE OTTAHBAHHE IPYHTA MOX

XONONHBIMHK 30aHHAMM U XOpOLIO BEHTHIMPYEMBIMH BepaHAaMH (HaBeCaMH) HACTYNAET 4epes

30-31 nens mocne nepexona K MONOKHTENLHBIM TEMMEPATYPaM HaPYXKHOIO BO34yXa, H yepes

48-53 OHA 0OA TITYXHMM IMOMIOJbAMH HE OTAIUIMBAaeMBIX 34aHHi I10J OTarUIHBAEMBIMM ¥Ke

3JaHUAMH IPYHT HE IPOMEP3AET, U B MOANONIBAX COXPAHACTCA MOJNIOXKHTENBHAA TEMIEPATYpa

OTTauBaHHe rpyHTa MO NPOMOPOXEHHBIM OCHOBaHHeM I THna aBToMOiiKH «["apanT» B 1991
roly mpono/mKanochk 10 15 uions ¢ ceBepHOH CTOPOHBI U A0 3 HIOHSA C I0XKHOH DTO MPHBEJO K
HEpPaBHOMepHOH ocanke coctasuBer 10,7 cM noa yrnom A5 [17]

Ha necHeIX Tponax B mapxe HM KupoBsa nonHoe otrausanue (1997 r) npousounto yepes 20
IIHEH, a B ITIYXOH JleCHOH yacTH yepe3 30-35 nHeit oT MOMEHTa nepexoaa K MOJOKHTETLHBIM
TEMIIEpaTypaM BO3AyXa

Bo Bcex HaOmofaeMbIX HAMH MyHKTaX HAa4Yaa0 OTTAMBAHHMA HAYHHANOCH CHH3Y C HAYAIOM
[TOTEIICHHS, ITOCJIE XK€ CX0Ja CHETa CTalo npeodaaaTh OTTaHBAaHHE CBEPXY

Ilo arpoXnMHMaTHYeCKHM ARaHHBIM MPOAOMKHTEALHOCTh OTTAHBAHUA [OYB COCTABHJIA
cynecqyansiX — 10-15 aue, CcyrnHHHCTO-INMHUHUCTHIX ~ 15-20 aHeit

Ha puc 25 npuseneH

:: " IPYHTOBEIH pa3pe3 ¢ HCKPUBJICHHOM

i €1b}0, BEPLUHHA KOTOPOi Ha BICOTE
a . | 18 M npuHsna BepTHKANbHOE
2 ! " nonoxeHne ['onoBele HaONIWOAEHHA
0 33 KPEHOM MMOKAa3aH, 4TO HAKJIOHHAA

4acCTh CTBOJIA 3UMOH YBEIHYHUBACT
KPEH, a JIETOM IPUXOAUT B ACXOHOE
cocTtostune ConocTaBnsAs BpeMs C
MOMEHTAa HCKpHBIEeHHA (IO
KOJIMYECTBY MYTOBOK) CO CPOKaMH
YCTPOHCTBA AOPOrH, MOXHO
NPpEeANOI0XHTh, YTO NPHYHUHOH
HCKPHBJIEHHA CTBOJIA MOCHYXHUJIIO
HEpaBHOMEPHOE TMpOMEp3aHHUE
I'PYHTa, MOBBIIIEHHOE CO CTOPOHEI
goporu B mapke 3TO0 He
CAHHCTBEHHBIH (PAKT HCKPHBIICHHA
BEPIIHH eleH H MUXT BAOIL JOPOTH

o
Inl |

12

2 v i i’ -m__‘:-“ ¢ 1 Buna OT HEPHB HOM E:pHOI“O MOPO3HOF0
— E _-:' Tl el gl — W‘I“m
2 . — wa 18 B4 97y BCIITYYHBAHHA I'PYHTA
LR | 4 0w I 4, 0% l

Puc 25 I'pynmossiti paspes ¢ uckpuenenroi envio.
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[To Bu3yansHeiM HaOMwOACHUAM B NOHMEeHHOH 4dacTH peK Ux u Ilo3zums, noasem ormnop
OCBETHUTENBHOMN CETH 32 XONOJHBIE 3HMBI COCTaBHII 10 15-20 cM. AHAJTOTHYHBIE ABIEHHSI OTMEYEHBI
rio onopam JIDII. IT1H ke ABNCHHA IPUBENH K UX KpeHY. Tak, MauThl OCBEILICHUSA HA MeTannoba3se,
KaK H B CNy4ae ¢ €JIbK0, OTKJIOHEHBI B MPOTHBOIIOJIOKHYIO OT JOPOTH CTOPOHY, rae 65110 Gobile
CHEra, a cJIeJOBAaTeNbHO, H MeHbIUas IMyOHMHA TIpOMep3aHHA, YTO H BBI3BAJIO MEPEKOC C
OJHOBPEMEHHBIM BJIHSHHEM HEPABHOMEPHOTO OTTauBaHuA. PaKTH MOoAbBEMA OIOpP MMEKOUIHX
YILHPEHHA B NMPU3EMHON 4acTH OOHApYXKEHBLI BO MHOIMX YacTAX [MOMMBI 1O 3a30py MEXAY
MOBEPXHOCTLIO IPYHTA ¥ TOAOMIBOH yIIUpeHud. [1010uBKa rpyHTa 1101 3a30D MpUBENa Yepes roj
K JOTMOJHHUTEAbHOMY MOABEMY OMNMOPhI, OOPA30BAHHIO HOBOTO 3a30pa MPH OTTAaWBaHHH. TaKHUM
crnocoboM OBLIO YCTAHOBJICHO €XEroJHOe NMOAHATHE MOBEPXHOCTH B mpeaenax 15-20 ¢cM Ha
noMax, rjae rpyHTOBBIE YCIIOBUA COOTBETCTBYIOT IPYHTOBBIM OCHOBaHMAM lII THna.,

ITH 00CTOATENLCTBA CNEAYET UMETh B BHIY NPHM MPOU3BOACTBE reofe3nuecKux pabor H
NPOEKTUPOBAHUU 3JaHUH H COOpYyxeHH. O noabeMe rPyHTA CBUACTEIBCTBYIOT MHOTOYHUCIIEHHBIE
(haKThl 3aKJIHHKH JBEPEH XKECTKON JOPOXKHOHN 0J€XA0H BLE31a B IOMELICHHUE.

[IpH BU3yanbHOM 0OCI€AOBaHHU pesibC MOCTOBOro kpaHa Mertasinobassl Nel Oninu
yCTAHOBJIEHBI NPOAOJIbHBIE H NIONEPEYHBIE CMEUIEHHS (10 clieaaM CKOONEHUA), COCTABMBIIHE B
MECTE TEMIIepaTypHOro pasbema (1Ba) 4,075 u 2,86 cM COOTBETCTBEHHO. TakHe nepeMelIeHUS
ABUJIHCH HE TOJbLKO Pe3yJIbTaATOM HHEPLUHOHHOIO CMELLEHHS 0 BIUSHHEM paboTalOLIETO KpaHa,
HO H HEPABHOMEPHOCTHIO MOPO3HOTO NMYYEeHHA. Tak, Mo 3aMepaM 3a30pa MEXIy KOJTOHHAMH,
CIApE€HHBIMHU y TAK Ha3b!BAEMOro «IUBa», ObIIO 3aHKCUPOBAHO €XETrOAHOE 3MMHEE €ro
YBENHYEHHE B Npeaenax ao 2-4 cM.

BennynHa MOpPO3HOro MOAbLEMa HEHArpyXEeHHOR MOBEPXHOCTH INIHHMCTOTO I'PYHTA MpPH

MpOMEP3aHUU A0 PACUECTHOH IMYyOHHBI NPOMEP3AHUA MOXKET ONPEOCIATHECA O OPMYIIE:
I

T _ 2
'hf=df£i O,OQ[w—KW(Tup}DPhLOQKEer _"*’_ni.cf’_mﬂ)_ | (45)
P. VT @,

Hns pacuera no gpopmyne (45) HalaeM pacuETHYIO NPeA3HMHIOK BIAXHOCTh Ha npHMepe
nyIolanky B paitoxe r. MxkeBcka, CI0)KEHHOH CYNECHIO, NOABEPXKEHHOM NyUeHHIO B Hanbonpiuei

CTEINCHH K o Q
e n"%oc

() =
QE
rae K — ko3¢ HUUHEeHT pa3jIHuus B HCMTAPEHHUH C MOBEPXHOCTH IPYHTA, ¢ HEKOTOPBIM 3aMacoM
K =1, @ —cpenHsas BIaXHOCTh IPYHTa MPOMEP3AIOLIETO CII0A B JIETHE-OCEHHHH NEPHON, paBHas
0,2, £2 — pacueTHoEe KONHYECTBO OCAaAKOB 3a HAYaNbHEIA NEPHOA C MOMOXHTEIbHBIMH
TEMIIEPATYpaMH, PaBHLIK ¢ = | MecAl NpH I1yOHHE NpoMep3aHHus d.= 2,09 M 1 Ko3pPuLHEHTE
¢uasTpauun K_ = 0,07 m/cyT; £2 - pacyeTHOE KOMHYECTBO OCAAKOB 332 KOHEYHbIA mepuon ¢
[T0JIOKUTENIbHBIMH TEMIEpaTypamMu (1o 3amep3atis rpyHTa), {, = 1 Mec.
JaHHbBIE THAPOMETEOPOJIOTHYECKON cnyXkObl O CpeAHEMECAYHOM KOJTHYECTBE OCaJKOB

MpUBEACHBI B TabnuLe 25. Tabruya 25

Kommiecrno ocamxos, | 35| 49 | 65 | 51 | 46 | 4

Otciona 3HaueHHd {2 U £2 OyayT COOTBETCTBEHHO paBHbl 35 M 43 MM, TOTAa pacHeTHas
Npea3uMHAA BIaXXHOCTh N0 (46) Oyzer w= 0,25, PacueTHas BNaXXHOCTE Npeaena my4eHHs cynecu
Onpelenaercs rno popmyse: |

: (46)

_ Ps ~ P4 (47)
a) —— 0,92 - + 0108Km Tu ,
i Ps t Py ( pbp
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II€ P U P, — INOTHOCTb TBEPABIX YaCTHI M CYXOro rpyHTa, paBHas COOTBETCTBEHHO 2,70 1 1,55;
K (T P) — ko3 duumentT, paBHbi 0,26, onpenensercs no crnelHalbHON Tabauie, nad cpeaHen
TeMIlepaTypbl rpyHTa B gekadpe — 80 Ha rmyoune g0 0,4 M no OnmmxalmeMy NyHKTY HaOII0ACHHHA
B I. Capanyie; @ — BIaXHOCTb Ha FPAHHLIE PACKATBIBAHHSA, PABHAS 0,19.

[lapameTp K6 = 0,91 HaxoauTcs no popmyrne:

K;=0,,,PsP, /(ps — pd)’ (48)

110 BEJIHIHHE @ , pasHoH 0,25, ¥ MpH MaKCHMaJILHOH OCEeHHEH BJIAXXHOCTU, COOTBETCTBYIOLICH
o =026, iMmceM @, < @, T.€. yCIOBHA NPUMEHEHHA (45) BBINOIHALOTCA.

TeMnepaTypHBIA UMITYJILC JABMXKEHUS BJIard B npoMep3ampnieM rpyute ./ = 1 onpenenen no
3Ha4YeHHAM CpelHe3uMHelt TeMneparypst Bozayxa 7, =—10,6°C 3a nATh XOJ0AHBIX MECSLIEB IPH
CYMMapHOM 3HAYE€HHH OTPHIATEIBHBIX TEMIEPATyp 3a XonoaHoe BpeMms /7/ —52,9°C, npu
napametTpe ¥ = 1,20 u n = 3,55.

[Tpu monydeHHBIX NapaMeTpax pacuyeTHOE 3HAYECHHE MOPO3HOro noabeMa MOBEPXHOCTH
rpyHTa no (45) cocrasuno hf= 9,0 cM. MakcHMaJIbHOE 3HAYEHHE BEJTHYHHEI h}, IJIS CEBEPHBIX
PanoOHOB peCNyOIMKH 0Ka3aJ0Ch paBHBIM A = 14 cM.

BuIoJIHEHHBIE 3aMephl nydedusd 23 xeae300€TOHHBIX ONop OCBEINEHHA ¢ YUIHPEHHOH
OETOHHOM YaCThIO [0 MMOBEPXHOCTH MYYHHHUCTHIX TPYHTOB B pa3aIH4yHLIX panoHax I. Mkescka, ¢
BBICOKMM YPOBHEM I'PYHTOBBIX BOJI, [TOKA3aJIH, YTO 33 BE€Ch MHOTOJIETHUH TIEPHOJ IKCILTYATALUH
HX TMIOABEM OT MEPBOHAYAILHOTO MOJCXKEHHS H3MEHAICA oT 3 40 19 oM, T.e. okazancsa 6aH30K K
pacuycTHOMY. B 9THX Xe paitoHax 3adUKCHPOBAHBI OCAOXKHEHHUS IIPH DKCIUIyaTalM#N BOPOT
NPOMBILIJIEHHBIX 3JaHUH B 3UMHUH MEPUOA — 38KJIMHKA NOAHATBIM OT MPOMEP3aHHUA IPYHTOM

COBMCCTHO C ITOKPBITHCM BBE3 4.

6.2. CneunajbHble reoxe3necKHe Ha0I0deHH A

B 3umy 1986-87 roaos npoBoananch HaOnwAEHHA 3a NMyYEHHEM CTEH JAEIO
MeTaiui00a3sl I. Mxescka. beinio oTMeueHo cTabuiabHOE MOJI0XKEHHE CTEH OTaNJIMBaEMOM YaCTH
1 TOABEM CTOEK BOPOT U MPHJIETAOILMX YaCTEH CTEHBI C aMIIIMTYA0HU 3,5 cM (CM. puc. 26). 3aech
€ OTMEYEHO HEPABHOMEPHOE NTYUYEHHE MPYHTOB Noa PyHIaMEHTAMH KOJTIOHH MOCTOBOTIO KpaHa
Ha TJI011aKe OTKPBITOro ckiaaa. Hauboneas pa3HocTh OTMETOK BEpXa PyHAAMEHTOB (7,8 cM)
Obli1a 3apUKCHPOBAHA 10 HEHTPANLHOMY PAAY, II€ YCTPOEH TEMIIEPATYPHBIN LUOB, U POCTBEPK
HMEET YABOEHHYIO nnoiaab onupanusa [2]. [eogezuueckue pabOTHl BBHIMOIHAIUCH MOX
pykosoactsoM K.T.H. H.M1.HeB3oposa.

MeTtannoba3za U aeno pacnojoxensl B nofiMe peku Ilo3uMe. CBEpXy 31€Ch OTCHINAHBI
CYIIIMHUCTO-TJIMHUCTBIE TPYHTBI TOMIMHON g0 2,0-2,5 m. Hrxke nouTH 1moBCceMECTHO 3aeraer
TOP) HMIHU HUNHCTBIC CYTIIHHKH, O4€Hb cjlabble, BOAOHACBIIIEHHBIE, TOJIWMKHHONA 1,5-2,5 M.
[loapcTunarouiue nopoasl (MeAKO3EPHUCTHIE NECKH) 3asieraloT Ha rnybune 3,5-4,0 M. YpoBeHb
IpyHTOBBIX BOA Ha rnyoune 0,4-0,6 M. Bee rpyHTh! [11 THIIA rPYHTOBBIX OCHOBAHUH OTHOCATCA K
CHJIBHO MYYHHHUCTLIM.

B ortaruBaeMoM jeno apesuH (12x24 M) ¢ MetaJnuveCKHMH BOpPOTaMH, 0€3 TEIUIOBOro
TamOypa, ObIIM YCTpOeHbl & pernepoB M BEIMCh FOJAWYHBIE HAOIIOAEHHS 3a HX BBICOTHBIM
nonoxenuem. Ha rpadukax puc. 26 4eTko nNpociieKuBaeTCA BIHAHHE MPOMEP3aHNA HOO NOJIOM
HeyTeINIEeHHOro Bbe3aa. Mopo3Hoe nyueHue rpyHTa Ioj Bhe3/10M B AENO MNPUBENIO K AedOopMaLiuiM
IIPHUIIETAOIIIEH CTEHBI.

Ha oTkpbiTOH MI0IIAAKE CK1a1a METAJI0B, 000pya10BaHHOH ABYMS MOCTOBEIMH KPaHAMH, B
pa3Hoe BpeMs rojia ObIIH BLIMOJIHEHEI 3aMEphl JedopMaLiiii KOJIOHH. 31ech HanbobIee NyYeHHe
OTMEYEHO MO OCH B, /1€ NpoXoaaT NoABE3AHLIE NYTH, MOCTOAHHO OYHIIIaEMbIE OT CHETA.
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Puc. 26. I'paghuxku uzmenernus 8b1COMHO20 NONOACEHUS MAPOK:
1 —y eopom ewve3da 6 deno, 2 — y npomueonoNONCHOU CMeEHbI.

[TpoBeacHHBIE H3MEPEHUA CBHUIAETEALCTBYIOT, YTO HauOonbuine AePopMaldH KakK OT

NIUHAMHYECKMX HAarpy30K, TaK U OT MOPO3HOTO NMy4YEHHA NPHYypOUEHS] K CNIAPEHHBIM KOJIOHHAM
«1e(pOPMATHOHHOTO LIBA» H 3aXBaTHIBAIOT COCEAHHUE KOJOHHBLI. OTCoAa CTAHOBHTCA NOYTH

OYEBHAHOH BPEAHOCTL YCTPOHCTBA AeOpMalMOHHBIX Pa3pblBOB, BLI3BIBAIOIINX NEPEPaCXoL
CTPOUTENBHBIX KOHCTPYKIIHHA ¥ YCIOXKHAIOUMUX IKCILTYaTAIHIO M3-3a EPEKOCOB (CM. pHC. 27).
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Puc. 27. I'vaghuxu paznocmu ommemox kononn no ocu b u cxema oceu.
[ — paznocms ommemox ¢ 30.07.86 no 12.03.87 2.,
2 — pasnocmb ommemok ¢ 30.07.86 no 18.04.87 2.; 3 — paznocme ommemox Ha 30.07.86 e.

6.3. Onucanne HekoTOPBIX AedopMaAUMH MOPO3HOTO MYYEHHS
Haubonbiee KoauyecTBo aedopManuit 3MaHUN H COOpYKEHHH B YAMYPTHH CBH3aHO C
MOPO3HBIM NYYEeHHEM H OTTauBaHHeM. CHARHOH NYYUHUCTOCTHIO 00/1a1aI0T I'PYHTDI [I0HM,
ocoOeHHo ocHoBanus Il u IV Tunos, a taxxke [X 1 X. Ho nosaBnenue ¥ pa3sBuTHE AePOpPMaLIHHA
OOBLIYHO CBA33HO C HEPAaBHOMEPHOCTHIO OTTAUMBAaHHIL.

IIpn cTpontenscTe ABK aBTo3aBona ObinM 3adHKCHPOBAHBl OCAAKHM HEKOTOPLIX KOMOHH.
Taxk, KOJIOHHA B NepeceyeHUH oceit A69 ocena Ha 105 MM B nepuon ¢ 12.05.68 mo 12.06.68 rr.
BckpeiTHe QyHIAaMeHTa MOKa3ano, uro pyHAaMeHT MOJ 3TOH KONOHHOH OBLI YCTPOEH Ha
HEIMYYHHHCTHIX H30MTHHAX, 3aCHINAHHBIX CBEPXY CJI0EM CMEP3UIETOocs ONUNIa, HE YOpaHHOro npu
MOHTaxe pysaamenTa. [Tociie TOro Kak M3 noj 4acTH ¢pyHAaMeHTa ObLI BRIHYT CIIA0bIH OTTasBIIHIA
IPYHT H IPOU3BEACHO yCHJICHHE €0 OIOPHON YaCTH, 0CaJKa €ro IPeKpaTHIacs.

66



3naHue HUpKa ObLI0 MOCTPOEHO B 1943 rony Ha rpyHTOBOM OCHOBaHuH VIII THIIA, cocTosAmEM
M3 KOPEHHBIX HEIYYHHHUCTHIX MECYAHHKOB C ITIMHUCTHIM LIEMEHTOM H MPOCIOAMH, HMEIOLIMMHU
kapOOHaTHYIO LeMeHTauuw. I nyouna 3ameranus ux go 2-3 M. [logctunarowmue nopoas —
KOMKOBATBIH TIMHUCTBIA Mepreiib. [pyHTOBBIE BOABI MPHYPOYEHHB! K MOJOIMIBE NMECYaHHKA.
JebopMauuii CTeH 3naHue He UMeno. OTMEUEHO JIMIIb OTAEJIEHHE CTEHBI BBIXOJAHOrO TaMOypa,
pacrmojoKeHHOTO C CeBEpHOH CTOPOHBI (CM. puc. 28). IIpHYMHON OTAEIEHHS MOCITYXHIIO
OTCYTCTBHE NEPEBA3KH B CTHIKAX U YCTPONCTRO )ECTKOH OTMOCTKH, OYHIIIAaEMOH OT CHETa. ITO
Croco0CTBOBAIO NMPOCAYUBAHMIO BOJABI NOJ OTMOCTKY M 3aMEpP3aHHIO B XOJOJIHBIE JHH.
CkasbIBaJiCA 31€Ch U Pa3HbIi TENJIOBOHM PEXUM: B LIUpKe — TEIUIbIH, B TaMOype — XOJIOIHBIH.
Onanako HaJHYME TPELIMHEI B CTHIKE TaMOypa He yrpoxajio YCTOMYHBOCTH 3/1aHHSA B LIEJIOM.

-r. L

L yx* e ot by
[ i 4 v o .ﬁ
-; ~dl -d-h.

Puc. 28. Omoenenue gvixoonozo mambypa om cmenvl Howcesckozo yupka.

OTneneHue Kpbulell OT OCHOBHEIX MOMEILICHHUH A0BOJILHO YacToe ABJIEHUE. Pexe, HO TEM He
MEHEE NPOABIAETCA BJIHAHHE MOPO3HOIO ITY4EHHUA HA MACCUBHBIC OTMOCTKH CTE€HBI MHOTO3TaXHBIX
3/1aHMH B IYYHHHCTBIX PYHTAaX Ha MoiMax. Tak, cTeHa ciryeOHOro oMELEHHA aBTOKOOIIEpaTHBa
«I'mrant» Ha rpyHrax Il Tuna nocie pacmupeHus u yBeIHYEHHS OTMOCTKH, OYHILAEMOH
IIOCTOSSHHO OT CHEra, pacKoJjo0Jach 110 BCEY BBICOTE U €XEI'0JIHO «CXOOUTCA M PACXOAUTCA» IO
3TOH TpPELIUHE, TpeOys MOCTOAHHBIX PEMOHTOB. |

CucreMaTH4ecKoe BIMSHHE MPOMEP3aHUs M OTTaMBaHUA Ha QPyHIaMEHTHI 3aUKCHPOBAHO
Ha IUIOIIAJKE OTKPBITOrO CKJIaJUPOBAaHHA, PaCHOJOXKEHHON C CEBEPHOH CTOPOHBI KY3HHIIBI
npeanpusaTus «CTapkuy», CI0XKEHHOW HACHIMHBIMU TIIMHHCTBIMH IpyHTamMu X THIIA,
YBJIaXXHEHHBIMHU XHAKHMMH OTXOAaMH OTpabOTKH, C MOCTOAHHBIM YpOBHEM Ha riryoune 0,8 M.
3necb pyHAaMEHTHI Mo KOJIOHHAMM MOHOJIMTHBIE, OeToHHBIE, cedeHHeM 1,0x1,1 M, BrIcOTOM
1,5 M (rnybuna 3anoxenus 1,25 M), npocymiecTBoBaB B 6e3aeicTBUH 0K0J10 10 €T, oka3aiuce
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Puc. 29. Cxema pacnonoacenus gpynoamenmos
C OMHOCUMENbHBIMU OMMEMKAMU OROPHBIX NAUM.
{-6 — HoMepa KOROHH; OMHOCUMETbHbIE OMMEMKU, MM,
K — KY3HUYQa, m.n. — mpanchopmamopubiii RyHKm.

Ha pa3HeIX oTMeTKaX. Haubonpmne OTMETKH ONOPHO#N IJIMTHI YCTAHOBAEHH Y KOJIOHHBI B
CEBEPHOM, NOCTOSHHO 3aTEMHEHHOM YTIIY MEXAY KY3HMIEH H TpaHC(HOPMATOPHBIM MYHKTOM (CM.
CXeMY Ha pwuc. 29). 3mecr H3-3a OUMCTKH CHETra, BIHAHHA acGanbTHPOBAHHOW IUIOWIAAKH H
OTMOCTOK Ha MpOMEpP3aHHE IPYHTA, B COUCTAHHHU ¢ 3aM032aNbIM OTTAHBAaHHEM CBEPXY,
¢yHIaMEeHThI 0Ka3aIHCh KaK Obl BO «B3BCUICHHOM» COCTOSIHMH C OTPBIBOM OT OTTaABIUETO IO/
MOAOLIBOK I'PyHTa, CNOCOOHOIO K OIUILIBAHHIO B 00pa3zoBaBiuyiica 3a30p. B TakuX yclIoBHAX
caMbI€ 3aTeHEeHHbIEe (PYHIAMEHTHI [TOCJIE OTTAUBAHMSA OCEIAH YK€ Ha YACTHYHO OMON3UINI IPYHT.
Ilpu exeroqHoM noabeMe BMeEP3LIEro PyHIAMEHTA ¥ €r0 3am034aJIoM HE MOJHOM OCENaHHH
IMPOH30IIN0 NOCTENEHHOE NOAHATHE. B pe3dynbrare nepenag oTMETOK MEXIY KOJOHHAMH 6 U 4
cocTaBMi 316 MM. 3a aHAJIOTHYHBIM ABJIEHHEM (E€XKETOAHBIH [TOABEM 3UMOH O€3 ONyCKaHHUA NPH
OTTauBaHHH ), Benuch HabmoneHus B Teuenue 12 ner. OdnexroM Obina acoecToueMeHTHas TpyOa,
YCTAHOBJICHHAs B IPYHT Ha r11yOHHYy 3,0 M, KOTOPYIO €X€eroHO BBIAECPTHBANIO Ha 3-5 CM, H BEpX
KOTOPOH NOJAHAJICA B CYMMeE Ha 45 CM.

Exeroaneie HaObmioneHus (B TedeHHE 7 JIET) 3a XapaKTepOM BIHAHHUA TEIJIOBOTO peKHMA
34aHUA Ha COCTOSHHE OTMOCTKH MOA «HaBECOM» ¢1oJioBoM «HOHOCTBH» nmoka3ajd, 4TO Ha
HEKOTOPOM PacCTOSHHUHU OT CTEHBI Ha MOBEPXHOCTH acdansTa He 0OpasyeTcs neasHOH KOPOYKH.
30€Ch CHEr U e NOCTOAHHO OTTAHBAKOT Ha IHPUHY 2(0-40 cM 1101 BIHAHHEM TEMIOBOI0 NOTOKA
OT 3JaHHUA,

ITo MEHOrOYHCIIEHHBIM IPOBEICHABIM HAONIIOACHHAM, OTCIaHBAHHE 3aITHTHOrO CIIO4 ITOKOIEH
TECHO CBA3aHO C BJAHAHHEM ITPOMEP3aHUA IPyHTA O TBepAbIMH (achaIbTHBIMH HIIH OETOHHBIMH )
oTMocTKaMHi. Hanbonemue paspymeHds v3-3a NMoAbEMA TBEPJAOro MOKPHITHA OTMOCTKH
HaONIOJAKTCA MOCI€ HCKYCCTBEHHOTO OTOJICHHS OT CHEra H B MEPHOJ CHeroTagHus. Takxe
YCTAHOBIIEHO, YTO MEHBIIE pa3pyllaeTcsa 3alIHTHBIA CJI0H 1IOKOMEH MPH YCTPOicTBE AepHOBBIX
OTMOCTOK, KOTOpbI€ 00ManarT 3CTETHUYHOCTHIO, 3KOJOTHYHOCThIO H APYTHMH NOJIEC3HBIMH
CBOUCTBAMHU.
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I'1asa VII. OBCJIEJOBAHUE H H3YUEHUE OCHOBAHUMU U
GOYHJAMEHTOB BO3BEJEHHBIX 3JAHUH U COOPY > KEHUH

7.1. JleHTOYHBIE H OTAeNAbHbIE QYHIAMEHTHI

JU18 M3yv1eHHA BIMAHNUA CUT MOPO3HOTO ITyHYeHUA, TpOMAYUBAHUA U T.II. (PAKTOPOB B YCIIOBUAX
JUTHTENILHON 3KCILTYaTaluy ObUTH BCKPBITHE PYHAAMEHTLI HEKOTOPBIX 3/JaHKHK H COOpaHkbI CBEICHHUA
0 NoAOOHBIX XKe paboTax, BEINOJHEHHBIX paHee [13].

OaHO M3 CTapUHHBIX 3/1aHUH KHPIUYHOH KIaJKHU — HepKOBb TpoHLbI B cene Enoso Apckoro.
palioHa, pacnoJIOXKEHO Ha TpaBoM KopeHHOM Gepery peku Uenua. lepkoss moctpoena B 1795
roay. Bckpeitiie pyHIaMEHTa C CEBEPHOM CTOPOHEI MO HapYKHOH CTEHOU KOJIOKOJIBHH [10Ka3aJo0,
4YTO QyHAAMEHT OYTOBBIH (ITeCYaHHK) Ha H3BECTKOBOM pacTBOPE CIOXKEH U3 IBYX CI0OEB: NEPBLIN
CHHU3Y ToamHHONH 40 ¢CM COCTOHT H3 MEcAKHX OOJOMKOB MECYaHHKA M KHPIIHYA H YIOXEH Ha
KOPEHHBIX TBEPIBIX BepXHENMEpMCKUX aneBpHTax VIII Tv1la rpyHTOBBIX OCHOBAHHH; BTOPOH
BEPXHHH CII0U PyHIAMEHTA COCTOUT U3 KPYNHLIX INIMTO0OPA3HBIX 00JIOMKOB IT€CHaHHKa 00LIEeH
TOAIUMHOU 35 cM. DyHAaMEHT 3an0xkeH Ha ITyOuHy 0,75 M H H30JIHPOBaH OT KUPIUYHOU CTEHBHI
CII0EM H3BECTKOBOTO pacTBopa. TONUIMHA CTEH M IIKMpHHA QyHOAMEHTa HE YCTaHOBJ/ICHA.
HedopMauuii cTeH, CBA3aHHBIX ¢ MOPO3HBIM NyYeHHEM HJIY NPOMA4YUBAHUEM TI'DYHTOB, HE
00HapyxeHo. B coBeTckoe BpeMs moMellieHHE HEepKBH HCMOJIB30BaIOCh KAaK CKJIAM.

Llepxoss B cene MoctoBoe KapakyIHHCKOTO palioHa BO3BENECHA NMPEATIONOXHTEIBHO 30J4UM
C.E.QynunsiM [16]. [laTa cOOpyXeHHA He YCTAHOBJIEHA, gaTa Ha YYT'YHHBIX IMKXTax nona — 1816
rof. OyHaaMeHThl BCKPBITEI 10l HAPYKHOH CTOPOHOR ceBEPHOHN CTEHBI BO3JI€ aITAPHON HACTH,
rae ryoHHa 3anoKeHds cocrasmwia 1,07 M. @ynnamMeHT OyTOBBIH, CJTOXKEH U3 INTHT H3BECTHAKA U
MecYaHUKa Ha H3BECTKOBOM pacTBope. Mexay dyHIaMeHTOM U KHPIIMYHOH KJTaJIKOH IHPHHOMH
97 cM HMeeTCs TMAPOM3OJIALHOHHLIN cIoi H3 U3BECTKOBOIO pacTBOopa. LllupuHa PyHaamenTa
133 cm. OH BO3Be1eH Ha BEpXHENEPMCKHX H30TIIHHAX H aJIeBPHTaX, T.€. Ha TPYHTOBOM OCHOBaHHHU
VII tuna. 3nanne pacnonokeHo Ha HEBBICOKOM KOpPEHHOM Oepery.

B ropone I'na3ose no ynuie SHrensca, 37 (tunorpadus) BCKpLIT GyHIAMEHT ABYXITaXKHOIO
3aaHus. OyHAaAMEHT 3ai0KeH OBl MpeanonoxkuTenbHo B Hayane XX Beka Ha N1youny 1,5 M B
AJUTIOBHAJILHO-IEIIOBHALHBIX CYTTIHHKAX YETBEPTHYHOrO BO3pacTa, MOIIHOCTh KOTOPHIX DoJiee
8 M, T. €. Ha rpYHTOBOM ocHOBanuH Il Tuna. @yuaamMenT U3 OIUTABJICHHBIX KUPIIHYEH OTACIIEH OT
KJIaJIKK TOJICTBIM C/I0EM H3BECTKOBOro niemeHTa. Jledopmallii 3T1aHHE HE HMEET.

3nanue Coseta MunuctpoB YACCP (yron ymun Coserckasg H M.Iopekoro, 1. MxeBck)
coopyxeHo B 1843-45 rogax no npoekty A.I1.CeMeHOBa KaK aAMHUHHCTPATHBHOE YUPEKICHHE.
B 1932-33 roaax 310 ABYX3TaXKHOe KHPIMHYHOE 3JaHue OBIIO HAICTPOEHO IO YEThIPEX ITAXKEH.
Tonunna ero crex 1,07 M, dyHaaMeHT BCKPBIT ¢ TOpLia HAPYXHOH CTEHHI (3amaJHbIA (pacan rno
ynuie Coserckas). Bes BeicoTa ero 2,2 M, OH COCTOMT M3 IUIUT U3BECTHAKA M NMECYaHHUKA HA
H3BECTKOBOM PAaCTBOPE NMpH WHPHHE noaowBkl 1,4 M. IMeeTCa yCTy1l BEICOTOH 1,6 M, Ha KOTOpPOM
YAOXKEHAa OTMOCTKA M3 TECaHBIX IIMT NecyaHHKa wupHHOH 0,3 M. 3arnybyieHHas 4acTs
pynnamenra coctasuna 1,6 m. IToactunaromue rpyHTh nod ¢yHaaMmenTom VII THNA — nIOTHBIE
aJICBPHTBI M U3OTIIHHBL. 30aHUE pacIoNoKeHO Ha BRICOKOM Oepery pexku Mk. I'pyHTOBEIE BOIEKI
rmy0Oxe 4 M. Jdedopmaiuii cTed He HMeeTcs.

31aHue JEHEXHON KIaJdoBOW, HBIHE My3eii Mam3aBoga, COOPYXEHO B 1804 rony.
Pacmonaraercs OHO Ha KpyTOM KOpeHHOM Oepery pekud Mk HalpoTHB ONMHCAHHOTO BhIIlIE 3/1aHHA
CoBMuHa. 31aHHE OHOITAXKHOE, TONLKUHA cTeH 1,07 M, pyHAaMeHT NiyOHHOH 1,0 M # IHPUHOM
1,35 M — OyTOBbBIH M3 ILTHT NECYaHUKA U H3BecTHAKA. [TogcTHnariue rpyHThl VII THIA IPYHTOBEIX
OCHOBaHUH — c/1abocieMEHTHPOBAHHAIE TECYAHHKH, TPYHTOBRIE BOJAH! INyOKe 4 M, NedPopMaIUH
30aHUA HE OOHAPYXKEHO.
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LlepkoBb B cesie Bapox moctpoeHa B 1835 rony Ha npaBoM Oepery peku YBa y MecTa BlaJeHUs
ee B pexy Baja. I'pyuTtel VII THNAa OCHOBaHMH — BEPXHEMEPMCKHHE MEPreld H H3OTNHHEI C
BKJIIOYEHHEM IeGHS H3BECTHAKA, FPYHTOBHIE BODI rny6xe 4 M. ®yHaaMeHT OYTOBBIH U3 ILIHT
M3BECTHAKA C NTYOHHO# 3a10KeHud 0,35 — 1,4 M npu wupuye ot 1,77 1o 2,71 M, TomUMHA CTEH
ot 1,1 no 1,84 M. 3nanne 00CIeN0BaHO HHCTUTYTOM «YIMYpTIpaxIaHnpoekT» B 1957 rony.
Iledopmanuii cTeH He obuapyxkeHo [6].

3nanue anteku no yinuue KpacHoi, 149 B ropone MxxeBcke. 31aHue ABYXITaXHOE, KHPITHYHOE,
TOJIHHA ¢TeH 1,0 M; pyHaaMeHTs U3 008 KHprnUYa Ha H3BECTKOBOM pPacTBOPE 3aJI0KEHBI HA
myouny 1,1 M opu mupune 1,2 M. 3aanue coopyxeHo A0 1900 roaa (co cioB MECTHEIX JKHTeEH).
OYHAAMEHTbl YCTPOECHBI Ha BEPXHEMEPMCKUX H3oMMHHAX VII TMna rpyHTOBBIX OCHOBAaHMH.
['pyHTOBBIE BOABI TnyOxe 4,0 M. 3anagHblil ABYXITAXHBIH KHPHHYHLIH [PHCTPOHA C
MPOBETPHBAEMBIMH CEHAMH UMEN PYHARMEHT C TITyOHHOM 3a0keHHs 1,1 M Ha YyeTBePTHYHON
cyrnecu MoiiHocThio 0,9 M, 3aneraionieli Ha KOPEHHBIX BEPXHENEPMCKHX W30TIHHAX. 310
00CTOATENBCTBO MPHUBEIIO K MYUCHUIO YBIIAXKHEHHBIX CYNeced H K AedopManmu npuctpod. Ceiluac
3TO 3/IaHUE CHECEHO.
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Puc. 30. Cmapunnviti 08yxamadcroi
OCODOMAK, HblHe nexapHa no yr. bopooduna,
Huoice yn. M. Topbrozo.

JByxaTaxxkHas 1ikona Ne26 no ynune Teneruna, 24 B ropoae MxxeBcke BhicTpoeHa B 1926
rony. OyagamMeHnT OyToBBIH, 3aJI0XEH Ha ryOuny 1,55 M u wupe cred Ha 0,4 M. [pyHTH Mox
(byHAaMEeHTOM aJLTIOBHAJIBHBIE CYNECH YEeTBEPTHYHLIX OTIOXEHUH pexU Uk, oTHocamuecs k 111
THUITY I'PYHTOBBIX OCHOBaHUH. CnenoB neopMHPOBAHUA HE UMEET.

Yerreipexataxuas iukona Ne22 no ynuie KpacHoapMeHCKOH, HbIHE Meqyyuiniue. @yHAaMeHT
B CEBEPO-3allaJHOM YTITy OyTOBRIM, 3a/105KeH Ha NTyOHRY 2,0 M ¢ YCTYTIOM B HH)KHEH YaCTH BHICOTOH
0,8 M 1 mupuro# 1,4 M o nopomse 1 1,0 M no sepxy. oa dyngaMenToM 3aneraoT Bepxue-
NEpMCKHUE HU30TIIMHEL, VI1I THNA IPYHTOBBIX OCHOBAaHKH, 0UEeHb HpOYHbIe. PyHIAMEHT OrOJIEH B
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pa3HbIX 4yacTfX Ha rnyouny 0,5-1,0 M npu pekoHCTPYKHHH TpaMBaitHbIx 1yTeil B 1978 rony.
3arnyOnennas gyacTs dyHaAaMeHTa coctaruna o1 { xo 1,5 M. 3nanue cnenos AehopMHUPOBAHNA HE
HMeeT.

Jloxesas dpabpuka «ApceHany, pyHnamMeHThb! 6yTOBBIE BLICOTO# 1,8 M ¢ BricoTo cTyna 1,07 M.
OyHaaMeHTE! 104 BHYTPEHHUE METAIIHYECKHE KOJIOHHBI YCTPAHBAJIHCh B CBA3H C BAACTPOUKOH
BTOporo 3taxa B 1897 roay. Ilon ¢pynmaMeHTOM 3anerar0oT BEpXHENEPMCKHE BERIBETpPEbIE
KOHTI/IOMEpaTh! M necyaHukd VI THma rpyHTOBBIX OCHOBaHHH.

Cnoptian 3asona «Hedremaum (1971 1) Ha kopeHHOM CckaoHe JoaHHBI p. [103UMB HMen
pazHy rmyOUHY H OTMETKH 3af0KEHHUA PyHIAaMeHTOB (cM. puc. 31). OcHOBaHHEM SIBIISIITHCH
KOPEHHbIE TIeCYAHNKY Ha IIHHUCTOM LHEMEHTE ¢ Rﬂ > 0,6 Mlla. dyHnaMenTs OyTOBBIE, CTEHKH
IIOKOJIA W3 MOHOIHTHOrO OeToHa tonmuHoHd 0,35 M 0e3 aHKepHOro KpenjeHHUs u MOonepedHbIX
cBa3eii. [loaceinka noa noaaMH HOKOJIBHOH YaCTH — H3 MECTHOFO IPYHTa TOMIMIUHOH Ao 2.5 M.
CteHa, npy NOABHXKE OCBHIIIH 10 YCTPOACTBRA NOANOPHON CTEHKH, H3OTHYTa M CMEIIEHA, YTO
IPUBEJIO K pa3phIBYy NoNepeyHEIX cTeH. CTEHBI 3 CHIIHKATHOIO KHpIIHYa HU3KOro Ka4€CTBa CTalH
OTCJIAaUBATLCA IO BHEMIHEH BEPCTe M pacchimarbes rmoAa aAeicrsuem CI 1 J]a (cHMXeHHE TPOYBOCTH
U 100POTHOCTH).

Puc.31. Pa3pe3 no nonepeunomy npogunio;
! ~ cabapumuvt cnopm3sana, 2 — RoOnOpraR cMeErKa,
3 — Hacvinnou epynm,; 4 ~ necuanuk,; J — u302nuHa.

HeiMoBas TpyOa KoTenbHOH asTo3aBona BoricoTod 80 M (100 M o npoekrty) BO3BEIEHA B
1968 rony Ha Kope BBIBETPHBAHUS IPYHTOBBIX OCHOBAaHHH U3 BEpXHENEepMcKUX NIHH VII THna ¢
pacueTHbiM AasnenueM 0,45 MIla no nopomee dynnamenra. Jledbopmanuii, CBI3aHHBIX C
OCaJKaMM, 3/1ECb HE OTMEYAJIOCh.

[LlecTHaTaxKHas BCTaBKa IIPOMBILIJIEHHOTO Koprniyca B . MxkeBcke 1o yn. KpacHo# ycTpoeHa
Ha OTACHLHBIX (PyHAAMEHTAX, ONEPTHIX HA BEPXHENEPMCKHUE TNIHHUCTLIE oTIOXeHHUA VII THuna
TPYHTOBBIX OCHOBaHHH. PacueTHoe naBieHHE MO MOAOWIBE (yHAAMEHTa 3AecCh COCTaBHIO
0,6 MlIla. 3panue sxcmnyatapyerces ¢ 1971 rona, nedpopmanmii cTeH HeT.

CBuHapHHK coBX03a «KapakyaHHCkuil» BO3BEACH HA JACMIOBHAIBHBIX MaKpOMOPUCTHIX
CYIJIMHKaX 4e€TBEpPTHUYHOrO BO3pacTa, OTHOCAHIUXCA KO Il TNy TpyHTOBBIX OCHOBaHHI.
®yHAaMEHTHI JEHTOUYHBIE 10 IyOuns! 2,0 M. 31aHHe UMEET 3HAUUTEIIbHBIE TPEITHHBI TOPLIEBOM
CTEHBI, KOTOpPbIE BO3HUKJIH MPH YCTPOHCTBE XKHUKECOOpHHKA B HEIMOCPECACTBEHHON OT HEE
bnu3ocTH. [locre 3aCBINKH €r0 0CaAKH NPEKPaTHIIHCh.

O6cneqoBaHHeM 3JaHHM B TopOAax W ceNlax pecnyOnuky, nepeYeHb KOTOpBIX 3aHST ObI
Oonpuioif 00BEM, YCTAaHOBIICHO, YTO HaHOO/NEe 3HAYHTENLHEIE OCAAKH MPUXOUATCA Ha 30aHH4,
COOpPY)XEHHBIE HaJ MNorpedeHHBIMM OBparaMM M JOJUHAMH, B ACMIOBUANALHLIX CyHecaX H
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MaKpOIIOPHCTHIX CYNIHHKAX, a TAKXXE B AJUIIOBHAJIBHBIX M OOMOTHBIX OTJIOXKEHHAX MOHM, T. €. B
rpyHTOBBIX oTinoxkeHuax I, [, VI, X Tunos. 3aecs ke orMevaloTcd 3HaYUTEIbHBIE AedhopMalvH
OT BJIMSHHUS BHOBb COOpPYXXaEMBIX 3JaHUH, HAPUMEP, B MPOMBIILJICHHBIX KOPIyCaxX U AOMax I10
npaBoOepexbio pexu Kapnytka. B To e BpeMs B 30aHUAX, BO3BEJECHHBIX HA BEPXHEMEPMCKMX
rpydaTax VI u VIII THNOB OCHOBaHHWH, TAKMX ABJICHUHN HE oTMeuaeTcd. Tak, HanpuMep, yHAAMEHT
qacTH 30aHud Ha yrry ynul( [lymkuackon 1 LlymManiiosa Ha rpyHTOBOM OCHOBaHHH VII THMma
ObL1 OTKOTIAH MOJHOCTHIO A0 MOAOLUBLI M HYXKE M B TAKOM BHE MPOCTOAN BCIO 3uMy 1977-78 ronos,
Koraa Mopossl aoctHranu 40-45°C. JedopMaiui 3padus Npd TaKHX MOpo3ax He ObliIo
OOHApPYXKEHO.

7.2. 3a0nBHBIC AepeBAHHBIE CBAH H UX JOJTOBEYHOCTD

B YaMypTu# nepBbie MPOMBIIIJICHHBIE 30aHHA U CoopyxeHUS cepearHbpl X VIII u nHayana
XIX BEKOB CTPOHJIMCh HA JEPEBAHHLIX CBasAX BOJIH3IH peK.

B Uxescke nepshie nepeBstHbie CBaH, 3a0uThic B 1760-63 rogax npu coopyKeHHUH ILIOTHHBI,
BPEMEHHO OTOJISIIOTCS PH CITyCKe BOJbI Ha 1BA U Oonee MeTpa. 3aToIUieHs! xKe OoHH Ob1nd B 1824 rony
nocjie MoaALeMa BOJbI B IPYAY Ha ONHY caxeHb (2,13 cm).

Ha 3abuBHbIX nepeBaHHbIX ¢Baax apxutekropoM C.E. JlynuueiM coopyxkel B 1809-12 romax
[IPOMBILJIEHHBIA KOPNYC ¢ YETBIPEXITAXKHOW LEHTPAIbHON 4acThio M OamrHed BeICOTOH 50 M.
Obmas nnuna ero 350 m. Ceityac 310 rmaBHOe UCTOpUueckoe 31aHue Mxkencka (kopnyc Ne |
«MxmMama»). [IposenenHoe B 1898 roay uccie1oBaHHE rpyHTa NOCPEACTBOM OYPOBbLIX CKBa)KUH
nokasasno (16, 31], YTO «... HAHOCHOM IPYHT 3aJIeTaeT OT MOBEPXHOCTH JBOpa Ha 8 PyTOB (2,4 M)
IIyOHHBI, TOCe HAUMHAETCS HJIOBATHLIN M1ECOK U TOJBKO Ha rinybure 25 dyroB (7,6 M) HauHHaeTCA
XpALUIEBBIN I1eCOoK, Oolice maoTHBINY. 110 yeTsipexaTaxHoi yacTeio BeIcOTOH 20,23 M nanHoOM
113 M (0e3 TeMnepaTypHO-yCaAOYHOTO [IBA) CBaH 3a0MTHI Ha MTYOHHY 2,5 aplIMHaA 4 2,5 caXeHH
(1,77 u 5,33 M). PocTBepk (nepeBAHHBIE JIEXKHU) 00HapyxeH Ha rmybune 1,5 apmiunHa (1,7 m).
byToBas kjlaaka ¢pyHaaMeHTa c/IejaHa Ha U3BECTKOBOM pacTBope. U3 yeprexeit 1836-1839 ronos
BUIHO, YTO CBAH pacnonarajiuch 1o 4 B paa. I[focne nnoxapa ans ykpennenus gyHaaMeHTa 6110
3a0UTO 379 KpYIIIBIX AepeBAHHBIX CBal IJIMHOM OT 3 10 4 caxeHeit (6,4-8,5 M) 1 TonmiuHO#H OT 4
1o 6 Bepwikos ( 17,6-26,4 cM). BcnencTBue pa3mMbIBaHUS BOJOH 3aJHEH CTEHKH, MPOCa4YuBaloecs
M3 BOJAOCIYCKHOTO KaHaja, PyHIaMEHT 34€Ch HEPABHOMEPHO OCEN, 4 CTEHAa OTKJIOHHJIACH B
CTOPOHY ABOpa. [10 uMeroIuMCes YepTekKaM HENPaBUILHOCTEH BHAHO, YTO B YETHIPEX3TaXKHOH
YacTH «...HanOoibUICE YKIIOHEHHE CTEHBI OT BEPTHKAIH 66110 4 Bepiukay (17,6 cM) 1 «odepTaHuA
HEMpaBUIbHO OCEBLICIO LOKOJIA TOXeE B 4 Bepiuka» (17,6 cM). ObcnenoBanue 1898 rona nokasano:
«...4TO QYHIAMEHT OCeJl HEPAaBHOMEPHO ¢ nporubom o 5 °/, Bepmka» (25,3 ¢Mm). Ha crenkax
3MaHUA U B apKax MOABUJIMCh BOJIOCAHBIEC TPELIHUHEL. BeilencTBHe MPHHATHIX MEP IBHXKEHHE CTEHBI
M 0CaJika QyHAAMEHTA OLIJIM OCTAHOBJICHBI, O HEM CBH/IETEIbCTBOBAJIH HCCIICAOBAHHA M 3aMeEPhI
1901 roaa (cMm. puc. 32, 33).

B nepuon ¢ 1990 no 1992 roa ¥O.A.EnsuoBeiM, H.U.HeB3zoposriM, B.A KyapaBuessiM H
['H. JIxoBnieBBIM POBOAHIOCH KOMILIEKCHOE 00Cae0BaHHe kopriyca Nel. Bouio yCTaHOBIIEHO,
UTO YETBIPEXITAXKHAA YaCTh KOPIYyCa pacnosiokKeHa Haja norpeGeHHOM crapuuei peku UKk,
nepecekasd ee noj oCTpeIM yriaoM. CeBepo-3anajHoe Kpbllo KOpIyca HaXOAUTCA 33 NpeaejaMu
cTapHubl. JIoxe cTapHIbl 3aMOJHEHO WIOBATHLIMH CyNecYaHO-TJIHHHCTEIMH, OYe€Hb CIaOBIMH
oTnoxxeHuamHu 11l THIa rpyHTOBBIX OCHOBaHHI, AOCTHTAIOIHUMH 10 5,0 METPOB TOJNIIHHLI (CM.
puc. 34). YCTaHOBJIEHO, YTO ASPEeBAHHBIEC CBAH ObUIH 3a0UTH BPYYHYIO B IHAXMATHOM MOPAJKE
Ha rnyouHy ot 1,77 no 5,33 M H CBA3aHbI NOBEPXY HEePEBAHHBIMH ITPOJOJBHBIMHA PANKAMH
(POCTBEPKOM) C MONEpPEYHBIMH CBA3AMH. PacCTOAHHE Mekay OCAMH PSKEBHIX OpeBeH 0,6 M,
MEXAY ¢BagMH moa psxamu — 0,8 M. byToBblli pyHnaMeHT U3 MECTHOro NnecuaHHkKa Ha
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H3BECTKOBOM PAcTBOpPE YCTPOEH Ha psxax. llnpuna ero 2,1-2,2 m. Io3aHee, B pazHbie IEpHOIL
¢ 1830 mo 1901 rox, npoBonunuce pabotel Mo ycunenuio GyHIaMEHTa IYTEM €0 YILHPEHHUS
TOXE U3 IEPEBAHHBIX CBaH H NPUMBIKAIOLLETO C ABYX CTOPOH (BHYTPEHHEH H BHelIHeH ) OyToBOro
QyHIaMeHTA.

0.00 16 13 12 1110 p

Puc. 32. I[Ipozub gynoamenma nood yenmpanvHoit uacmeoio zrasnozo xopnyca Hceeckoz2o
3a600a NO 3aMepam apox OKOHHbIX npoemos I amasca osopoeozo acada.

1809 1. 1836r. 1898 r. 1991 r. ¢
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Puc. 33. I'pagpux ocadku gyynoamenma noo bawnen 2nasnozo xopnyca Hncesckozo 3asoda.
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Puc. 34. IInan-cxema 3anezanus nozpebubix Cmapuytbix u108amo-CysnuHUCmocyneyanbix
omaodiceruu noo kopn. I n. o. «Hyucmawi»:

O cxgadcunbl «Apxnpoexmay @ wypgul u ceaxcunsvt « Kapy

o ckgaxcunvl n/a A-3307 73 usomaxu (Tunuu pagHou MOAUHbBL CMAPULHBIX OMIONCEHUIL)

Tt & L™ o
= hocpebHbiu Mocm yepe3 3abpowenHblik 6000MBOPHOU KAHAN.
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Puc 35. Kpenbt u ocaoku bawienHou yacmu 21as8Ho20 Kopnyca, CM.

IHo apxuBHLIM MaTepHasaM M BBITTOJMHEHHBIM UCCIEJOBAHUAM OBUTO MPOCIENKEHO PA3BUTHE
OCaJKH CTEH KOpryca OT nepBbIx 3aMepoB B 1836 roay mo nocienuux 8 1991 rony [16].

3aMepbi OTHOCHTEIBHBIX 0CaoK B 1836 u 1898 rogax ocymecTBIAnHCh HUBETHPOBKOIA
NOAYylIEK OKOHHBLIX ITPOEMOB MEPBOTO 3TaXa, B 1991 roay — HUBeTUPOBKOIT HX CBOJIOB OCTABILIHXCH
0e3 H3MEHEHHA M HeTIOBPEXACHHBIMH I0C/IE MHOIOUYHCIIEHHBIX pEMOHTHBIX pa6oT. OHOBPEMEHHO
ObLIIH N3MEPEHDBI KpEHbI, IPOruObl H BLITHOBI HAPYKHBIX CTEH, TEPEKOCH] BHYTPEHHET0 apOYHOro
cBola noxa 6amHuei. I1o 3 THM 3aMepaM MaKCHMaJIbHBLIH KPEH CTeH aocTur 0 2° 34° wiu 10 34 cM.
Kpen Gawmwnu cocraBui 0°51°15”, T. e. OTKIOHEHHE BEPXHETO IUMHJIA OT LIEHTPa OCHOBAaHHA
coctaBuno 74,8 cM (cM. puc. 35).

BrinmonHeHHOE conocTasieHHe NOKa3biBaeT, YTo HanbobiuKe AdedopManiH 30aHUA NPHUILLIKCE
Ha nepuon ¢ 1898 mo 1991 roabl. AToMy B nepByr ovepenb cnocoOCTBOBaNA MPOKNalKa
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MOA3€MHBIX KOMMYHUKAUMHA Ha IMyOHMHAX ABYX H 00Jiee METPOB ¢ HONMONHHTE/ILHBIM
BOJIOTIOHH)KEHHEM, KOr/1a ObUIM OFrOJICHBI AEPEBAHHBIC PAXU U CBad. [IpUUEeM BOJOIIOHHIKEHHUE
OBLIIO HE pa30BbIM, a MOBTOPAJOCH NIPH PEMOHTHBIX paborax. KpoMme TOro, cka3plBajiHCh
JAMHAMHYECKHE BO3AECHCTBHA OT COCEAHEro Ky3HEUHOrO eXa, NpH 3a0uBKe IINYHTA HA TUIOTHHE
M OT BO3pPOCIIEH HHTCHCUBHOCTH JBHKCHUA aBTOTPAHCIIOPTa IO MIIOTHHE PAIOM ¢ KopnycoMm. B
HEMAJION CTEMEHH 3TOMY CITIOCOOCTROBANIO ocablieHue MPOYHOCTH NPEBECHHEI COCHOBBIX CBAH
H pskeil. BusyanbHO CBau BHIMIAACIH BIOAHE YAOBICTBOPUTENBHO, HAPYKHBINA FTHUJIOCTHBIH CITOH
cocTaBuia 2-2,5 ¢m. JlpeBecHHa CBal U PHKEH MO IBETY MOX0’KA HA CBEXYI0, HO, IIOJIEXKAB HA
BO3Ayxe OoJiee OJHUX CYTOK, OHA TYCKHEAa M IpUOOpETana TEMHOBATHIH OTTEHOK. Pe3ynbsrarsl
MCIBITAHUH JPEBECHUHBI PsKEH MOKA3aN 3HAYUTEIBHOE CHHDKEHHE €€ MMPOYHOCTU CO BPEMEHEM
(cMm. Tadn. 26).

Tabauya 26

JIaTHp OBXa UCIIBLITY EMOH Ip €BECHHEL, B roax

En. m3Mmep.
P 171991 | 1900-01 | 180810 | %k 1991
(CxaTtue BI0OJIb

BOJIOKOH

CkoJt BOOIb
BOJIOKOH
H3rud nonepex

BOJIOKOH
Ha nepeBsiHHEIX CBasiX COOpYXEHbl MHOTHE MIPOMBILLJIEHHBIE KOPyCca JAOPEBOMIOIHONHOTO
nepuona B roponax BoTkuHck u Mxesck. 310 npekae BCEro 3aBONACKME KOpIyca M 3HaHUA,
PacIOJIONKEHHBIE B IOHMEHHOH yacTd pek Botka u Mx, T.e. Ha rpyHTOBBIX 0cHOBaHUAX 11l u VI
THIIOB. 3TO OOCTOATENLCTBO CIICAYET BCETAa YUYHTHIBATE IMPU PEKOHCTPYKIHHU, TAK KaK IIPH OTKOIIKE
TaKMX QYHOAAMEHTOB HJIM NPH NpOXoAke BONU3H TpaHIued, a TaKXe NMpH BOAOMOHHKEHHH 3TH
3MaHHA MOTYT ITOJIYYUTh 3HAYUTENbHBIC lehopMaLiiy. Takue apJIeHUS HEOAHOKPATHO OTMEYAIHCh
Kak Ha BoTkuHCckoM, Tak U Ha UxeBCKOM 3aBORAX.

Iokazarenu
[P OYHOCTH

7.3. KerezobeTroHnble 3a0MBHbIE CBAH

MaccoBoe CTpOUTENBCTBO M NIEPEXON HA KpYTIHONaHeAbHbIe 31aHuA B Fhkepcke n Pecybnnke
(¢ 1960 r.) ¥ OGnaronpusTHRIE HHXEHEPHO-I€OJOTHYECKNE YCIOBHA MO3BOIHIHM IIHPOKO
HCITIONL30BaTh KOPOTKHE CBaM ANHMHON A0 6 M. 3a Bechr 6ojice yeM INOIYBEKOBOH CpOK
CTPOMTENbhCTBA HA KOPOTKHX CBafgX B IPYHTOBLIX OCHOBaHHAX [, IV u [X THnmos He 6bLI0
3aHUKCHPOBaHO nedopMallHil 30aHMM, CBA3AHHBIX C OCaJKaMH OCHOBaHHMH. 3a 3TO BpeMs Ha
KOPOTKHX CBasAX ObLI0 BHICTPOEHO MHOTO 3/1aHHit, B TOM 4Hcie 9 1 12 aTaxel, CIIMCOK KOTOpBIX
3aHAN OBl 10BOJBHO O0onblIoe MeCTO. Tak, AEBATHITAXHBIH KHPIMYHBIA JKHIIOH JOM IO YIIHIE
KomMmyHapos, 361 B MxeBcke ycTpoeH Ha BRICOKOM paCTBEPKE Ha CBaAX JUIMHHOH 3-4,5 M, 3a0HTHIX
B BEPXHENEPMCKHE H3OTIHHBI HAa IIyOuHy 2-3 M, BKIIOYasg KOpPY BEIBETPHBaHHA. 31aHue
HOPMAJILHO 3KCIINyaTHPYETC, AedopMalnii, CBA3AHHBIX C 0CagKOH, HE HMCETCH.

XKunsie noma 12 staxei no ynuue BoTkuHckoe mMocce Takke COOPYXKEHBI Ha KOPOTKHX CBafgX
B I'PYHTOBBIX OCHOBAaHUAX I u IX THIOB.

bonpluMHCTBO 3aHui B 5 M 6 MUKpopaiioHax ABTo3aBoja roposa Mxescka BHICOTOH 9 1 12
3TaXCH pacHONOKEHB HA YHACTKAX Pa3sBHTHA BEPXHECNEPMCKHX OTJIONKCHMH, T.€. B IPYHTOBBIX
OCHOBaHHWAX I ¥ IX THNOB, Takke BO3BeieHb! Ha KOPOTKHX CBasAX.

KopoTkue cBau ocobenno umenecooOpasHel npd HernybokoMm (10 5,5 M) 3aJ€TaHHH
BEPXHEIEPMCKHX OTIOKEHHH, TaK KaK MpMMEHEHHE ANHHHBIX CBaii 3Mech He naeT adpdexTa, o
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J1000BO€E COMMPOTHUBIIEHUE OCTPUA 3HAYUTEIRHO OOMbIlIE CHIT TPEHHA MO OOKOBOI MOBEPXHOCTH,
TOTAAa KaK YHCJIO yAapOB 3HAYHUTEJNHBHO BO3PACTaeT C KaXJAbIM METPOM NOTpPYXKEHHUA. Paj
BEIOOPOYHBIX HAOIIOACHUH ITOKA3BIBAET, YTO A4 3aryO/ieHHs NATUMETPOBOH cBad HA 0,5-1 M B
BepXHenepMckue rpyHThl JoctatouHo 100-250 ynapos nu3ens-mMoio0Ta ¢ yaapHoi dacteio 1,8
TOHH, TOrJa Kak s 3arybnenud no 3-5 M yxe Heobxoanmo 450-700 ynapos. ITpupoct ke
HeCcylle# CIIOCOOHOCTH IPHU 3TOM MPOUCXOAHUT B OCHOBHOM 33 CHET OOKOBOI'O TPEHHS M HE
npesbimiaet 5-10 %, HO NMpU 3TOM MaTepual CBav OT O0JIBLIOrO YHUCIa YAAPOB pa3pyliaeTcs B
bonbiiei creneHn. Hanpumep, cas Ne 27 ceuenuem 0,3 x 0,3 M Obina 3arnyOiieHa B
BEpXHenepMcKHE U3O0MHHBI ¢ 3,8 1m0 5,8 M, T.e. Ha 2 M. Jlng ee 3abuBkH notpeboranoce 588
yaapoB au3enb-monora C-268 ¢ ynapyo# yacTeio 1,8 TOHH, U3 HHX Ha IIPOPE3KY YETBEPTUUHBIX
rpyHTOB ObLJ10 3aTpaveHO 105 yaapos. BeinoIHEHHEIE pacyeThI NOJITBEPKAAIOT, HTO YHCIIO YAApOB
HE JAaeT NpAMO NPOIMOPIIHOHANBHOTO YBEIHYECHHSA HECYLIEH CIOCOOHOCTH, 4 OYTOMY clieayeT
OTPaHHYUTh YUCIO yaapoB Ha cpar a0 200 nmpu 3a0nBKe KOPOTKHX CBall B BEPXHETEPMCKHE

I'PYHTHI.

18 yCTAaHOBJICHHA CBA3H YHUC/A yAapPOB N OT NPOYHOCTH I'PYHTOB OBINIO BHINOJHEHO
COMOCTABJICHUE 3aTPAYCHHOIO YHCIAa YyAapOB HA OAHH METp MOTPYXeHHA CBaH CEYECHHEM
0,3x0,3 M 1u3ea6-M010TOM 1,8 TOHH B 3aBUCHMOCTH OT BEJIHYHHBI pacnopa Pq, B MIla, uto naer

BO3MOXHOCTh NPUOIMKEHHO ONIPEAECHAATE YHCIO YAAPOB HA OIMH METP IOTPYXKEHHA o Popmye:

n=20P, (49)

HUcxonsa U3 DpUHATOrO OrpaHH4YeHud vyHcna yaapoB (He Oonee 200) norpyxeHHe CBai B
BEPXHENEPMCKHE I'PYHTHI ClIEAYET JOBOAUTh, COIMIACHO (49), no rpyHTOB C pacnopoM He Doiee
10 Mlla, eciiy HHXE OCTPHUSA HX HPOYHOCTH HE CHHKAETCH.

CrnenyeTr OTMETHTH, UTO B IIOCHEAHEE BpeMd HadGmwonaeTcs HEOOOCHOBAHHAA TCHACHLUS
yBEJIUYEHUA ryOHHEI 3a0MBKH CBAM, a 3TO NIPUBOIUT, Kak cBUIeTENLCTBYET O.HU.Ceprees [29], k
TOMY, YTO MO XHJIble ACBATHITAXXHBIC IOMa Y KHHOTEaTpa « YAapHHK», TAaKO€ XK€ 0OIIC)KHUTHE MO
ynuie BOpoBCKOTo ¥ noa MHOTUE APYTHE 31aHUS CBAY OKA3LIBANNCH HEAO3A0HTHIMU O MIPOCKTHLIX
OTMETOK Ha 3-4 M, X IPHULULIOCH CPYOHUTS.

OrpaHuyeHHE IMYyOHHBI IOTPYXEHUS CBaH 1103BOJIAET OOXOAHTHCA O3 HX Cpe3KH, T.€. 3adHuBarth

J10 3aJaHHOH OTMETKH ¢ OITUPAHUEM HA IPYHTH! KOPEHKOH OCHOBHI HIIH 00J1€E IPOYHBIE NPOCIOH
C Pq > 10 Mlla.

7.4. BypoHaOUBHBIe DYHAAMEHTDHI U CBAU-KOJIOHHbI

K OyponaGusHeiM dyHaamenTaMm OTHOCATCE PpyHnamesHTh, oOpa3oBaHHbie 3anOlHCHUEM
OeTOHOM MJIH COOpHBIMHM OJOKAMH BbIpabOTOK B rpyHTE, BHIOYpPEHHAIX CNElHaNbHBIMU
MEXaHU3MaMH Ha INYOHHEI 10 3 M.

bypoHabuBHbIE (yHIAMEHTH HALUIH IIUPOKOE NMPHMEHEHHE B CEILCKOM M Maj03TaXKHOM
rpaXJaHCKOM CTPOMTENLCTBE, HANIPHMED, MPU COOPYKEHHH >KHBOTHOBOAYECKHX KOMIUIEKCOB B
psAae paitoHoB pecnyOnMKH B rpyHTOBRIX ocHoBaHuaX I, II, IV, V, VII n VIII Tunos.

Ha cBasgx-xoJoHHaX ObUIH COOPYKEHBI HECKOIBKO XXHBOTHOBOAYECKHX KOMILIEKCOB H PYTHX
nomemenui. CBau-KOJOHHBI Ha BCEX 00BEKTaX, 3a pPeIKUM HMCKIIOHYeHUEM, 3abuBajiiuch ¢
HEJONYCTUMBIMU OTKJIOHEHHUSMH MO BEPTHUKAJH M B IIJJaHE, YeMy cnocodbcTBOBana
HECOAHOPOAHOCTh IPYHTA ¥ HEAOCTATOK ONIbITA Y MEXaHU3ATOPOB. MICX0As 13 XapaKTEPUCTHK CBaH-
KOJIOHH U 00/1aCTH UX NMPUMEHEHHA CIIEAYET, YTO OHU MOTYT OBITh IPUMEHHMB! JIMILIE HA OTAENBHBIX
00BEKTaX, 1€ OCHOBAHUA CIOXKEHB! OMHOPOAHBIMH YETBEPTHYHLIMH OTIOKECHHAMHU, IPOYHOCTHBIE
CBOHMCTBA KOTOPHIX HE MOIYT H3MEHATLCA BO BPEMEHH. 3TO OOCTOATENLCTBO HNENAET HX
MaJIONPUTOHBIMHU /I MACCOBOTO TIPHMEHEHHA.
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7.5. HaOuBHble cBaN B ITAMIIOBAHHOM JIOXKE

B Nxescke coopyxen pajl 3/1aHHi Ha HaOMBHLIX CBagX B INTAMIIOBAHHOM JI0XK€E, UCTILITAHUA
KOTOPLIX CBHIAETENBCTBYIOT, YTO B IeCYaHBLIX FPYHTaX HeEcyllas CIOCOOHOCTh MX HHXKE, 4EM
3aOHBHBIX NPU3MATHYECKHX CBail. B IMHHUCTRIX Xe rpyHTax HaobopoT. 310 0OpacHaeTCA Donpuiei
IIPOYHOCTHIO BEPXHEH YacTH pa3pesa, I7i€ NMIMHUCTBIE TPYHTHI B 30HE a3palini 60J1€€ BLICYLIICHEL.
[Ipu 3aMauHBaHHUM ITHX IPYHTOB, HAIPUMEP, BECHOH 3TH «IPEUMYILIECTBA» MOI'YT HE NTPOABHTHC.

B03MOXHOCTb CHHXKEHHA HECYLIEH cnocOOHOCTH HAOHBHBIX CBAH MPH YBIAXHEHUH 'PYHTOB
TpeOyeT JOMOJIHUTEALHOr0 HCCIECOBAHUA.

7.6. TexHUK0-IKOHOMHYECKOE CPABHEHHE HEKOTOPLIX THNOB PyHIAMEHTOB B
CEJILCKOM CTPOMTE/IhCTBE

OnHa M3 OTIHYHTENLHBIX OCOOEHROCTEH CENIBCKOr0 CTPOUTENLCTBA — 3TO MAJIblE HAIPY3KH
Ha OCHOBAHHME OT BECA 3JaHUH U COOPYXKEHHNH, HE npeBbILaomuUX 15 TOHH Ha | HOrOHHEIN METp
noa creHamMu U 60 TOHH Ha koJnoHHY [11]. Hebonpluine Harpy3ku Ha OCHOBAHHE IO3BONKIOT
OIpPaHH4YHThL YHCJIO THIIOB (PyHAAMEHTOB /1 CEJIBCKHX CTPOEK.,

Jna BeiOOpa HanOONee panMOHANBHOTO THIZ (QYHIAAMEHTA NPOU3BEAEM IKOHOMHUYECKOE
CpaBHCHHE 3aTpaT B HeHax 1980 roaa Ha coopyxenre QyHIAMCHTOB Ha nHpuMepe CPpaBHCHUA
CMETHOH CTOMMOCTH AJIsi KOpOoBHHKOB Ha 200 ronos B ABYX konxo3ax IOxameHckoro paiosa,
COOPYXEHHBIX B OJHHAKOBBLIX WHXEHEPHO-TEOJMOTHYECKHUX YCIOBHAX HAa BEPXHEMEPMCKUX
H30TIHHAX.

JKOHOMMA, 0e3 ydeTa HaKJIaOHBIX M IJIAHOBBIX HAKOIUIEHHH M APYTHX H3OEPKEK, NpH
coOpyKeHHH OypoHaOUBHLIX dyHAaMeHTOB cocTaBuaa: 27 992 — 8 517 = 18 775 py®.

Brinonvenunoe B pabore [13] TeXHHKO-IKOHOMMYECKOE CPABHEHHE CBHIETENBCTBYET, YTO
KOpOTKOCBalHbIE K OypOHaOuBHbBIE QYHAAMEHTH! CHUXAKOT CTOUMOCTD UX CTpoUTeNbCcTBa Ha 20-50 %,
TpyAoeMKocTh B 1,5-2 pasa, o6beM 3eMngHsiX pabot B 2-8 pa3, pacxoa 6eTona Ha 20-60 %, Bec
KOHCTpYKUMH B 1,5-2,5 pasza. Tak, Hanpumep, nepexo] Ha KOPOTKHE CBAaH IPH CTPOUTENLCTBE

Tabauya 27

CMeTHast CTOMMOCTB CTP OHTE1bHO-MOHTaXKHEIX padoT, B pyo.

KOJIX03 «bonbIIEBHKY, KoJIx03 « M Up», NEHTOYHBIC
Oy poHabHBHBIE CBAH ¢y HIaMeHTH!I

1299
7746 25993

3517 37292

b10Ka 110 OTKOPMY CBHHEH B coBX03¢ «KapakyTHHCKHH 103BONI CIKOHOMHTE Bostee 7000 pybrneit
B MacmiTade ueH 1o 1981 rona.

Buawl pabot, MaTep HajLl

1.7. HexoTopbie HabnioneHus 32 ocaAKaMH 31aHUH, OTMOCTKAMH
M JPYrdMH YACTHMH 31aHUH

B nepuon ¢ 1977 no 1978 roa Ha CTpOSIMIMXCA KOPOBHHKE M ACHAX-AETCane B COBXO3e
«Kapakynunckui» 0blin npoBeneHsl HaOmoneHusa 3a ocagkamu. HabaroneHns Benucs
HuBegHpoBaHueM III Kiacca mo 3anoxkeHHBIM pernepaM B CTEHAX CTPOSIIHMXCS 3JAaHHH IyTeM
NPOJIOKEHHUS 3aMKHYTOTO IIOJIUTOHA OT 3aJIOKEHHBIX PAJOM PEIEPOB.

Ha obonx obnexrax dhynaamenTsl GypoHaOuBHBIE MOA CTEHAMH M COOpHEIE OalIMaku oA
KOJJOHHaMH KOpOBHHKa [13].
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Ocaaxu 31ech 0Ka3anmuch B 2-4 paza MeHbIIE NPEACIbHO NOMYCTHMbIX. MakCHMaNbHbBIE OCAKH
OBINIM 3aPETHCTPHPOBAHLI 1101 KOJIOHHAMH KOPOBHHKA M cocTaBHIH 44-49 MMm. [loa ctenamu
acaen-nercaga — 14-15 mm.

oM Ne 14 1o ynuue ABaHrap/iHas, paclojoKEHHbIH OTHONH YaCcTHIO HAa KOPEHHOM CKJIOHE, a
JIIPYTOH Ha OMOJI3HEBOM CKJIOHE, [IOCTENEHHO PACXOAUTCA N0 YCAAOYHO-TEMIEPATyPHOMY LIBY C
KpeHOM B CTOpPOHY pekH KapnyTka. 3aech ocajika K0KHOro TOpLa JOCTHINA 1 8 ¢M 3a nocnequue
15 ner, a OB pacKphyca B Opeaenax A0 15 cM 1o kapHu3ly 5 3Taxa, JOCTUTHYB YTrPOXKAIOUIUX
pa3MepoB. KpeH 10KHOro kpholia Ipoao/DKacTCs.

Kopnyc 2 HxI TY. B pesyabrare HepaBHOMEPHOM! OCA/IKH M HCKPHBIEHUS BHYTPEHHEH CTEHHI,
NpoU3OLIEAIIEH MOCIE¢ MPOMaYHBaHUs TPYHTA B NOABAJIE U NEPETPY3KHU YEPAAYHOrO MEPEKPBITHA,
NpoU30IUN0 onycKaHue ¢ nporubom Oanok, apocturuee 6 ¢cM. HepaBHOMEPHOCTH OCaloK
criocoOCTBOBANM JIBA TEMIIEPATYPHO-YCAIOYHbIX 1IBA.

Kopnyc 3 MxI'TY mexny dnokamu «b» 1 «B» Takxke uMeeT TeMiepaTypHO-yCaJOYHEIH 1IOB,
KOTOpBIX B nepuoA ¢ 29.10.86 mo 17.06.87 . packpouics ¢ 2 10 7 MM.

Ha OBITOBBIX TMAaBHOTO KoOpIliyca MXKEBCKOro aBTO3aBOAA B NEPHOA CTPOMUTENLCTBA OBIIH
oOHapyXeHbl 3HAYHTEIBHBIE AePopMallii puresned cOOpHOro Kapkaca, CMOHTHPOBAaHHOTO Ha
cTonb4yareiX pyHIaMEHRTaX B rpyHTOBBIX OcHOBaHHAX VII tuna. Hanpumep, no ocu Al pan 34
oHM HoCTUrd Ha 12.05.68 r. MakcumansHo# BenuuuHbl 105 MM. OTHOCHTENBHAS PA3HOCTE 0CAI0K
MEXTy COCEAHUMHM (PyHIaMeHTaM¥ 37iecb cocTtaBuna 0,01, T. e. BeJTHUHHEI 3HAYHTEJIbHO OOJBLIEH,
gyeMm ponyctumas. Hedpopmauuu GyHAAMEHTOB OBIIH BRI3BAHBI MOPO3HBIM IMMyYEHHEM H
NOCIEeAYIOUUM OTTaHBAHHEM HACKIMTHOTO IPYHTAE, OKA3aBHIETOCA MO HEOPEXKHOCTH MO NOAONIBOH
¢pyHaameHTa. [locne ycuneHusa @yHaaMeHTa IIOABEACHHEM IO TTOJIOIIBY METAJIIHYECKOH CETKH
H OETOHUPOBAHUSA NEPHMETPUUECKOH YaCTH MMOAOWIBE M COOKY, OCaJKH €ro IMpEeKpaTHIHCh H B
CyMMe€ COCTaBuaH 114 mMM.

O030p MaTepHanoB ¥ aHAJIU3 0CAZOK CBAi NPH CTATHYECKUX UCMBITAHUAX CBHAECTEILCTBYIOT
O MaJIbIX pa3Mepax 0CaI0K Ha BEPXHEMEPMCKHUX IPYHTaX, AB/IIOIIMXCA HaAeKHBIMH IPYHTOBEIMH
OCHOBaHUSMHU.

B cTapuHHBIX KHPNHYHBIX 3JaHHAX B KaUE€CTBE THAPOHU3OJIAIMU CTCH OT (yHIAAMEHTOB
ucnob3oBanack 6epecra. B Mxercke 310 «JoM xoMnosuropos» u «JIoM yuurteneii» Ha ynunax
JlenuHna u [lactyxosa. B Capanyne noma Ne 146, 158, 160 no ynune PackonsHukoBa, 1oMa Ne 40
H 41 no ynuue K.Mapkca u ap. Y 3THX A0MOB, MPOCTOABIIHX O0llee Beka, COCTOAHHE DepecTaHOi
NPOKNAAKH CTEH YIOBJIETBOPUTENLHOE.

CTapHHHBIC UEPKBH H NPOMBILIEHHBIE Kopniyca (kopnyc | «Mxmama», «Apcenam» u ap.)
U3-33 00JIbIHX 00BbEMOB OEPECTAHYIO THAPOH3OIALMIO HCITOAB30BATh HE UMEIH BO3MOXKHOCTH.
3nech CTeHbl OT PYHIAaAMEHTA H30JIMPOBANH TOJCTHIM CJIOEM H3BECTKOBOI'O pacTBopa (2-3 cM).
O18aKo Takas H30IALHA Xy)KE 3allMIIAJIa CTEHb! OT KAMHJLIAPHOTO YBJIaXXHEHHA, YyeM OepecTa.

Ha ocHOBaHMH BEKOBOTO OnbITa U B cCOOTBETCTBUH co CHuIl 02, 03 Bokpyr 31aHUi NOMKHA
YCTPaHBAaTLCA OTMOCTKA, MaTEPHAJIOM /11 KOTOPOH CIIY)KHT MECTHBIH I'PYHT.

OTMOCTKa npedHa3zHadeHa JJI4.

- CKaTa JOXJEBBIX H TA/BIX BOJ;

- 3aILlUTHI OT NIPOMEP3aHHUA CTEH MOABAJIOB, LIOKOJIEH U NOATOJIHNH,

- IEKOPATHBHO-3€eHOT0 O(OPMIIEHUS ITEPHMETPA 31aHHUS.

[To CHull, matepuan mokpbiTHs OTMOCTKH He periaMeHTHpyeTcsa. Mcxons 3 npeaHa3Haye s
1 MHOTOBEKOBOI'O, B TOM YHCJIE MECTHOTO, ONbITa, HAHOOJIEE pAllMOHAJILHO AEPHOBOE MOKPHITHE
OTMOCTOK C HaCaXICHUAMH KYCTApHHKOB (BEUHO3CJICHBIE: MOXCOKEBENLHUK U TyA). TBepaoe
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NOKPBITHE OTMOCTOK, N0 npod. M.J.boliko, CyXUT Ans OTBOAA BOJABI, KOTOpass MOXET OBITh
TOJIBKO B MECTAX BOJOCIIHBA, T.€. HEC MOBCEMECTHO.

N3 MHOTONIETHUX HAOAIOOEHWH U Hccaea0oBaHui, BRINOIHEHHBIX FO.A . Enp10BBIM COBMECTHO
CO CTYyJ€HTaMM CTpoUTenbHOro akynsrera kI TY, nokpreiTHe OTMOCTOK clioeM acdansra, 6eToHa
WX OYNBDKHUKOM, B YCIIOBHAX YAMYPTHH HE OTBEUAET HA3HAUEHHUIO OTMOCTKH, T.K. CIOCOOCTBYET:

- YBJIAXXHEHHIO CTEH ITPY OTCKOKE Kanesb A0XIA;

- OTOJIEHHUIO OT CHETa U YBEJIMUCHHIO MPOMEP3aHHA rpyHTa BOKPYT CTEH QYHIaMEHTA;

- YMEHBILEHUIO HCMAPEHU BJIATU JIETOM H, KaK CJIeICTBHE, YBIIAXHEHUIO TPYHTA,

-~ KOH/IEHCALUH BJIary noj TBEPAbIM MNOKPLITHEM U YBEJIHYEHHIO MOPO3HOTO My4YEHbs I'PYHTA,
C OJHOBPEMEHHBIM pa3pylieHHEM OOIUIIOBOYHOIO CI0d HOKONA B 3UMHHH NEPHOL;

- CKOILJICHUIO ¥ NMPOHWUKAHUIO MOBEPXHOCTHRIX BOJ B 3arM1yONeHHbIC YAaCTH 3JaHHS, IPH
JOBOJILHO YaCTBIX OPOCECAAHUSX IPYHTA NMA3yX;

- YBEJIHYEHHIO KAaTTUTaAbHBIX U 3KCIUTYaTAllHOHHBIX 3aTPaT;

- YXYALIEHHUIO ICTETHYECKOTO BOCIPHATHSA M3-3a OTCYTCTBHA €CTECTBEHHOH 3€JIEHH,

- BO3HHUKHOBEHHIO MeHee OIaronpuaTHON HKOJOrHYecKOd OOCTaAaHOBKH HM3-3a Meperpena ¢
FOXKHOHM CTOPOHBI H Pa3BUTHIO NAPAa3UTHPYIOLIAX MXOB H JTHIIAHHHKOB C CEBEPHOH.

JlepHOBas OTMOCTKA C KYCTApPHUKAMH BO MHOTOM YCTPaHAET 3TH HEAOCTATKH HJIH NMOJTHOCTBIO
HCKJIIOYAET UX AJIA 3[aHUH C BHYTPEHHUM HJIM OpraHH30BaHHbBIM CTOKOM BOJHI € KpblLll. Tak, Bce
31aHUS JOPEBOMOLMOHHOIO H YaCTHYHO JOBOCHHOI0 BpeMEHH HMEJIH ACPHOBYIO OTMOCTKY H
XOpOoWO COXpaHUAUCH. JloMa, BRICTPOEHHBIE HEMEIKUMH crieunanuctaMyu B MokeBcke u
YalkoBCKOM, UMEIOT AEPHOBYIO (C MOCEBOM TpaB) OTMOCTKY H YCIIEUIHO 3KCIIIYaTHPYIOTCA.

AByxaTaxcHbie 24-KBapTHpHBIE 10Ma B aepeBHe KasMacka H3-3a TBEPOTO MOKPBITHSA OTMOCTOK
¢ 0OOpaTHBIM YKJIOHOM NPHLUIH B aBApPHHHOE COCTOAHKE — OTBATHJINCH JIOJXKHH U 3aTOIMUIIHCH
nogsabl. [1o 5THM Xke NpHYHHAM OTBAJIMIHCH NPHCTPOEHHBIE TARMOYPBI BX0Za H BBIX0AA Y MHOTHX
30aHUH («YAMYPTTPaXIaHIPOESKT», UUPK, U OP.).

KuprnHyHbIH OQHOITAXKHBIH AETCKHI cad B AepeBHe Ka3zMacka HMEET A€PHOBYIO OTMOCTKY,
COCTOAHME CTEH YIOBJICTBOPUTEIBHOE.

OObumexuTHe, KUpNU4HOE, 5 3Taxeit, B cene IllapkaH mocTpoiku 1975 rona ycneumHo
IKCIUIYATUPYETCH, UMEA IEPHOBYH) OTMOCTKY.

B nepesHe Llabepanl U3 OATH XHUIBIX OOHO3TAXKHBIX KMPIIHYHBIX JOMOB MO LIEHTPAIbHOU
YJIHLIE TPH UMEIOT OETOHHBIE OTMOCTKH H [IBA H3 HUX J€(POPMHPOBAHEI.

CrnenoBarenbHo, B YCIOBUAX YAMYPTHH HauOojee ONpaBAaHO YCTPOHCTBO AEPHOBBIX
OTMOCTOK. TBep/ibl€ MOKPLITHA CIEAYET MPUMEHATS JIKILL B HEOOXOAUMBIX CIy4YasnX.
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Inasa VIII. OTIOJI3HH U YCTOMYHUBOCTh CKJIOHOB

8.1. Ilpu3naku onoj3HeBLIX NPOABIECHHUH

B YaMypTHH o110JI13HH pa3BHTHI Ha KPYTBIX CKJIOHaX o beperaM BCeX KPYIHbBIX PEK, 0COOGEHHO
Ha p. Kame. [IpyynHOH BO3ZHHKHOBEHHSA OMOI3HEH ABAAIOTCA KaK NMPHPOAHO-TEOJIOTHYECKHE
(paKTOpHI, TAK U AHTPOIIOTEHHOE BIHsIHHUE.

[IpupoaHbIe MPHU3HAKH ONOJIZHEH IHPOKO U3BECTHBI: CNIOJ3IUME YYACTKHU (TaK Ha3bIBaeMBbIE
KIMPKH»), TPEUIHHB CKOJIa, HATMYHE «IIBAHOrO» JIECa H Ap.

[Ipu3HaKu aHTPONMOT€HHOTO BIHAHHA PHKCHUPYIOTCA B OCHOBHOM 110 AchopMalMaM 31aHU U
1 COOPY>XCHHH.

B YaMypTHH BCTpeUaroTCs Kak cBexue (MOJIOARIE), TaK M JAPEBHHE («IOHCTOPHUECKHEN)
ONOJ3HH, NPOABIAIOIINE AKTUBHOCTL H B COBPEMEHHLIX YCaoBHAX. Hepenku CKpbIThie (OpMBI
OMOJI3HEBBIX MOABHXKEK, OCOOEHHO Ha y4acTKax APEBHHX NOTPeOEHHEBIX pycell MEAKHX peK M
peUyIlIeK, B MECTaX HX INTYDOKOH Bpe3KH.

HoucTopHuiueckHe ONOJ3HU BCTPEUAIOTCA MO JIEBOMY KpyTOoMy Oepery pexu Kama Ha BceM ee
NPOTAKEHHUH B [IpeAeax YaMypTHH. Bpems ¥ TpHYHHEI HX BO3HHKHOBEHHA AETAIBHO HE H3Y4YCHBI
H BO MHOTOM He ACHBI. K 4HCIy TakuX ONOjA3HEH MOXHO OTHECTH ONQJI3HEeBbIl CKIOH BO3JIE
nepeBHH SIpoMackd H Ha 0a3e oTapixa «KpyTeie ropku» noj aepeBHeit MakapoBo.

Ha SIpomacckoM MHOroSpyCHOM OIOJI3HEBOM CKIIOHE (00mas anuHa donee 260 M, nepemnan
BRICOT 66 M) yTo HaK/IOHa MOAOIUBKI B HHXKHEH IT00T0i yacTH MaccHuBa juuHoH 207 M JocTHraer
6° u 47° — B BepXHel YAacTH Ha rpaHHUIE C KOPEHHBIM HEMOABHXHBIM CKJIOHOM. YKJIOH
MOBEPXHOCTH COCTaBHII 3cch 12°. BHEIIHUX NPU3HAKOB ONOJI3HEBLIX NMPOABJICHHH paHee 31eCh
He OTMedaoch. Ilocie nmpokmaaky ra3onpoBofia «YpeHrok-YXropoja» OMOM3€Hb «OXKHIIY,
HAYaJIUCh MOABUXKKH, IPUBEILKE K pa3pbIiBY TpyO H B3pnisaM raza B 1987 u 1999 ronax. B 3o
Xe BpeMs OBIIM OTMEYEHBl KaTacTpoduUYeCKHe NMOABHXKH Ha «KpyThIX ropkax».
JIBeHannaTHIeTHUN ITUKYT NONBUXEK COBMNAJ N0 BPeMeHH ¢ TEIUILIMH 3HMAaMH, MOBBLIIIEHHEIM
CHEXHDBIM MOKPOBOM H CIIOKOHMHBIM CHETOTASHBEM.

Ha apeHem ononsHe «Kpyrtoie ropku» [15] karactpoduueckue noasixku ObLIH B 1987
rogy. OHY pHUBenH K pa3speIBY H IIPOCENAHHUIO JOPOTH, CKIaaa, CTOJIOBOH H OTPa3HIUCh HA MHOTUX
APYTHX COOpYyXeHUAX. OMON3HEeBbIA KOPEHHOH CKJIOH 3/1€Ch CJIOKEH BEPXHEINEPMCKHMH
H30THHHAMHU C IIPOCIIOSIMH aJIEBPUTOB U IMHUHHCTHIX Mepreneii (CM. puc. 36).

Puc. 36. Ononsneswiu cxnon "Kpymoie copxu”,
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Bepx xkopeHHOro 0epera BO3BBILIAETCS Ha/l MEXKEHHUM ype3oM peku Kama Ha 78-80 m. Jlnuna
onon3usa 350 M, mupuna 240 m Oe3 yuera noaBogHoM YacTH. Onoi3eHs ABYXAPYCHBIH ¢ 001IeH
IPEBHEHN ITOBEPXHOCTHIO CKOJILXKEHUA. [10 naHHBIM reone3ndeckux cbeMok 1975 u 1988 ronos,
OTJEJIbHBIE OOBEKTHI HA ONOJI3HE CMECTUJIMCh HAa 5 M ¢ onyckanueM a0 1 M. Ilo pe3ynsraram
reogesuyeckux usMepeHuu B 1988-90 ropax, BeimojHeHHbIX H.M.HeB3opoBBIM H
A.A.HeB30poBO#, OTAEIbHEIE YAaCTH OIOJ3HA 3a 3TOT IPOMEXYTOK BPEMEHH CMECTUJIMCH B
[JIAHOBOM M BBICOTHOM I10JIOXKEHHH B OCHOBHOM B CTOPOHY ITOHHXXEHUS. HO OTAEnbHBIE TYHKTHI
HAOJIIOAEHU U MCIBITAIU OABEM A0 25-30 cM, NO-BUAMMOMY, MO MPHUYHHE MOAKIHHHUBAIOLIETO
BO3JICHCTBUS BHIMIEPACIIONOKEHHBIX YACTEH OTAEIbHBIX OJIOKOB OMOJI3HAL.

OnpeneneHHbI HHTEPEC MPEACTABIIAET JaTUPOBKA BOSHUKHOBEHUA OMOJI3HA «KpyThie rOpKn»,
€ro MOABHXKEK, TaK Kak CHCTEMaTH4YeCKUX HaOmoaeHUd 3a HUM He npousBoauiiocs. llo
UCKPHUBJIEHUIO MOJIOABIX U BEKOBBIX €lled (CM. puc. 37) U KOJIMUYECTBY I'OJIOBBIX KOJIEll B Cpe3e
U3ru0oB BeiaensoTcs nepuonsl 40-45, 20-25 u 10-15 net. 3T CpoKH BIOJIHE YBA3LIBAIOTCA C
BHEILIHUMH (AHTPONOT€HHBIMH ) BO3AEUCTBUSAMH. [IepBBIN — C HAYaJIOM HHTEHCHBHOI'O OCBOCHHUA
M 3aCTPOMKH OIOJI3HEBOI0 YCTYIA COOPYXEHUAMH 0a3bl, C HHTEHCUBHOM pa3paboOTKOH rpaBus B
pyciie KamMbl 1 TpOHU3BOACTBOM B3pBIBHBIX padOT mo yrinyOieHuio JHa ¢papBaTepHOM 4YacTH Ha
MakapOBCKOM IiepeKaTe, HCHOBITHIBAOIIEM BIUAHHUE TEKTOHHYECKOr0o MOAHATHA,
3a(D)UKCHUPOBAHHOIO reojoraMmu. Bropoit — ¢ HavajaoM 3KcnjyaTaliud BOTKHHCKOTO
BopoxpaHunuia U ['DC. TpeTuil — ¢ noape3koi CKJIOHA M OTCHINIKOHW TPYHTa MPH YCTPOHCTBE
noporu Ha 6a3y. BpeMs 3apoxaeHHsA ONMOA3HA HaMH OTHOCUTCS Ha 10-15 Teicsu neT Ha3an, 1mo
CKOPOCTH 3aIM0JHEHUS 0CaJIKaMH HHXKHEH paclleHuHbI (CM. puc. 36). I10 ONBITHREIM NaHHBIM, 3Ta

,.

$ 75 :
Puc. 37. Hckpuenenue eneu - Puc. 38. ¥a. Pakemnas.
"nemonuce ononszanus”. Kpen noonoprou cmenku.
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CKOPOCTB COCTaBuina 2-3 MM B roj. OHa OsL1a onpeieneHa 1o TOMUMHE HaHOCOB, 00pa30oBaBIIUXCs
3a 3 roja HaOnoJAEHHH Ha clneuualbHOU naoumiaake. Hayagy omonasHs, M0 HaUIMM
NMpeABapUTENbHBIM JAHHBIM, CTOCOOCTBOBAN NI00ANLHLIH NOXKap B MexaypeuuH BaTku u Kamsl,
YHHUYTOKHBIUHHA JIeC, MAMOHTOB H IICPCTHCTHIX HOcoporos. Mcue3HoBeHHe /IECOB MPUBENIO K
ObICTPOMY TASHHUIO CHEra M, KaK CIeJCTBUE, K HHTCHCHUBHBIM [IABOJAKAM C IMOJMBIBOM KPYTBIX
CKJIOHOB, JTHIIIEHHBIX 3aILUTh! Jieca. O N1o0aJbHOM JIECHOM NOXape CBUIETEILCTBYIOT 00TOpesbie
NOBaJICHHbIE JIEpE€BbA, NOrpeOCHHBIE MOA TPEXMETPOBBIM CJI0EM NbLIEBATHIX CYIVIHHKOB
JEJTI0BHAJILHO~30/I0BOI0 MPOHCXOXKACHHUS.

[TorpebenHbIN T'yMYCOBBIH CII0H ¢ 0OYIJIEHHBIMH CTBOJIaMH ObLIT BCKPBIT B BEPLIMHE PACTYLIETO
OBpara Ha Bojopa3/ie/ibHoM CKI0He « KpyThie ropku» y peku Makaposka, B 300 MeTpax OT BEpxHeH
OpOBKH ONON3HEBOTO CKiIOHA. Cyoit Topda Ha AHE HMXKHEH paculesHHBI (CM. puc. 36) nocie
noxkapa On11 norpedeH noj HaHOCaMH ¢ OTOJIEHHOTO CKJIOHA. 3a IpeieiaMU OITONI3HEBBIX CKIJIOHOB
Ha KaMe norpeOGeHHBIA ryMmyCOBbIH CJI0H Obl1 00HapyXeH B SpyLIKHCKOM Jiory MkeBcka Toxe
noa TPEXMETPOBOM CJIOEM NbLIEBATHIX CYTIIHHKOB.

Hcue3HopeHHEe eNOBOH NBUILIL M 3HAUHTENBLHOE COKpallleHHe COCHOBOH B Topdobosore
Bap3u-Atun Ha rmyOuHe 4,5-5,5 M [33] noaTeep:kaatoT rubdens XpoHoro neca. IlpuseaeHusre
¢aKThl TO3BOJAKOT NPEANONOXKHUTE, YTO KaTaCTPOPHUECKHUE NMocaeACTBUA (OMOA3HH, THOEND neca,
>KHUBOTHBIX ) ABHJIMCH CJIEACTBHUEM ri100abHOr0 JECHOIO NoXapa Ha OOIIHPHOU TEPPUTOPHH.

Onon3HeBbIe ABJIEHHSA MPHBOIAT K 3HAYHTE/ILHBIM Pa3pyILICHHAM B 3aCTPOEHHBIX MECTHOCTSIX.
[Tpu 3TOM HauboONbIIEE KOJIHYECTRO Pa3pyLICHHH 31JaHUH U COOPYKEHHUH ObIIIO 3apETHCTPHUPOBAHO
B MxxeBcke u Capamnyne.

B HxeBcke OnoN3HH NMpoABIAAKTCA Ha JNeBOM CKiIoHEe pekH IlopbopeHka, HanpuMmep, y
«O01ecTBa CaenkIXy, [Ae ABaX Akl ObL1 Pa3pyUIEH aHFAP; HA JIEBOM CKJIOHE pekH KapiyTka (kpeH
KUJIOTO oMa 110 yiI. ABaHrapanas, 14 v B ApyTrux MecTax); no npaBoMy CKJIOHY pekH 11o3umb
(cnmopTt3an Ha yi. PakeTHas, rae u3-3a COTPACEHHUH OT 3a0MBKH CBaH 1101 COCEAHHM AOMOM
IPOU3IOIUINO CMTON3aHUE MOKPOBHBIX OTJIOKECHHH BMECTE ¢ PyHIaMEHTAMHM YOXKHOH CTEHHI). B
MECTaX CKPBITOTO [1€PEX0Ja KOPEHHOTO CKJIOHA B MOrpedeHHOM JTokKe peku KapiyTka OTMEdeHBl
nedopMalli psaa 30aHUM, HAIPUMEDP, B BUIE PACLUUPAIOMIKWXCSA TEMNEPATYPHO-YCaJAOUHbIX
mene-mBoB (PecnyOMMKaHCKHH apXUB M HEKOTOPBIE AoMa Mo coceacTsy). IlonoOHoro pona
nedopMallMi MOIIH ObITH BbI3BAHLI ITOABHXKKAMH CKPBITOrO OMOJI3HA — CKOJIb)KEHHUS NOKPOBHBIX
OTJIOKEHHUHN MO KPYTOMY KOPEHHOMY CKJIOHY NpPH 3arpy3ke NOBEPXHOCTYU 3JaHUAMH H

Puc. 39. I'pynmoenwii paspes no ymecy na Hxceackom npyoy:
I - paspywennas eornamu yacms bepeza; 2 - necuanuxu na 2nunucmom yemenme (tP,);
3 - uaucmuiii cyanunok (Q); 4 - yposers 600wl 1824-2000 22.; 5- yposenv 6oodwvt 1763-1824 ze.
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COOpyXeHHAMH. lIpupona ckpbITeIX OnoON3HEH M3ydeHa €1ad0 U MPaKTHYECKH HEH3IBECTHA
INHPOKOMY KPYTY MECTHBIX CIICIIHATUCTOB.

Oco60 1nposasnsfioTcs AedopMallMM MOAIIOPHBIX CTEHOK C JABYX CTOPOH >XHJIOrO AoMa Mo
yJ1. PakeTHOH, PAIOM C BBILIEYITOMAHYTOM CIOPT3aJI0M, II€ OTMEYAETCA MOCTOAHHBIIH POCT KpeHa
H caBura, HaunHasa ¢ 1989 roga. BocTouHOe KphUTO HHXKHEH MOANOPHOH CTEHKM 3TOrO 371aHHSA
CIION3/I0 ¢ OTBOPOTOM OT OCTAJBHOH YAaCTH M PACKPBITHEM TpeluHsl, mo aataM: 30.03.99 Ha
119 mm; 25.05.99 — 198 MM, 25.06.02 — 229 mMm. Kpen coctaBun 5° npu BelcOTE Haa3€MHO
yactu 2,75 M (cM. puc. 38).

Ha Gepery HMxesckoro npyaa KpynHbIX OMONI3HEBLIX ABJIEHUH He HaOmonaeTcs. JIMIb paaoM
C TOJIOBHBIMH BOA03a00pPHBIMU COOPYXEHHAMH HUMEETCS €AUHCTBEHHBIH BEPTHUKAJIBHBIA YyTEC
BBICOTOH 10 M, CJTOXKEHHBIA MONYCKANBbHBIMH H CKaJILHBEIMHU NeCYaHUKaMH. OOpa30BaHHIO yTeca,
NO-BHAHMOMY, NPEALIECTBOBAJIH ONON3HEBLIE ABJIEHHA. Y TEC B JETHEE BpPEeMA MOCTOSHHO
MOABEPraeTCs pa3pyleHuio oT Haberawmux BoaH. 3neck Haubonbas anuHa (7 kM) pasbera
BOJIH OT peKH Bosnoxka coBnahaer ¢ HanpapleHHEM TOCNOACTBYIOIHUX BETPOB B JIECTHUH MTEPHO
C CeBepo-3amnajaa. beperosas nuHuaA yTeca orctynuia 3a nepuod ¢ 1824 no 2000 roast mpuMepHo
Ha 35 M. Bonun 6yxBaneHo cpe3anu Oeper, oO6pa3oBaB nOJOTHH UK M BEPTHKAJIBLHBIH YTEC
(cM. puc. 39).

B Capanyne omnoi3su nposiBIgoTCA Ha ckiioHe CTaplieBoil ropsl, noAMbIBaeMoi pekoit Kama.
3aecs Ha yi1. OnomsuHa, y CTaporo ropoackoro Bojo3abopa, MoANoOpHas CTEHKa Jana KpeH U
packononack. Ctensl nomMa Kopettera UMeOT TPELWHHE ¢ ONYCKaHUEM HOXKHOH CTEHBI Ha 14 oM
Mo Hokxoaro ¥ 18 cM no yepaaky. CoceHHe 3MaHUA Ha CKJIIOHE H MO CKIOHOM TAKXE [MONYYHUIIH
pa3Horo poaa AedopMalUH (KpEHEI CTEH, CMEILIEHUE OTAENIbHBIX 4aCTeH, TPEIHHBI). 3Ae€Ch CKIIOH
BEpXHEH HaJIONMEHHOH Teppachl BLICOTOH Gonee 5 M ¢ YIIIOM HakjIoHa 26-27° HaxomuTcs B
COCTOAHHH HCYCTOHUYHMBOTO paBHOBECHS M HYXJaeTcq B 1€TAJIBHOM H3YUEHHH.

8.2. IIpoBepka yCTOHYMBOCTH CKJIOHOB B YCJIOBHAX
npeaejibHOro H PABHOBECHOI'0 COCTOSIHUA

H3BecTHble METOABI MPOBEPKH YCTOHYHBOCTH CKIIOHOB (ME€TOA PABHOMNPOUYHOIO OTKOCA
H.H. Macnosa, kpyrmounIdHaApHYECKHX [TOBEPXHOCTEH M JpP.) MO3BOJISIOT HAUTH O4EPTAHHE
BO3MOXXHOH IJIOCKOCTH CKOJIbXEHUSA 0€3 yueTa H3AMEHEHHS HANIPAXXEHHOr0 COCTOSIHUA. PacyeTHBIX
)K€ METOJI0B YCTAHOBICHUA OUECPTAHHH CKJIIOHOB B COCTOSHHAX MIUTENBHOH M NpelesbHOH
YCTOHYMBOCTH NOKA HE UMeeTcH. «MeTona TOYHOro O4YepTaHUA JIMHUH CKOJIbXEHUS NpH
IIPOTHO3UPOBAHHHU JaXE MPOCTOTO OMOJ3HA A0 CEro BPEMEHH HE YCTAaHOBJICHO H3-3a
HENOCTAaTOYHOH H3YYEHHOCTH CaMOT0 MEXaHN3Ma H [IpUPO/ALI OMOJI3HEBOTO ABJICHUN), — CHHTACT
E.H. Macnos. Oka3siBaer cBo€e BAHAHME 34€Ch TAKXKE TO, YTO KKPHTEPHH Pa3pYILIEHHUS HE HMEIOT
JIOKaJIbHOH IIPHPOIBI», HO OYEHDb YaCTO, 0COOEHHO NPH ONOJ3HAX, «IJI00abHAasg HEYCTOHYHBOCTE
OIIpeEIAETCA BIIOJIHE JIOKAIbHEIMHK YCITOBHAMUY.

[louck noxaneHBIX YCNOBH#H 06/M€ryaeTcs, €CNHM B KAUeCTBE HCXOOHOH MOIEIH PUHATE CXEMY
YP2BHOBCIIHBAHUA aKTHBHOro OOKOBOTO [IaBJCHHS CHJIAMH TPEHHA 110 3aJaHHOMY CEYECHHIO
HAHUMEHBUICTO COTIPOTHBIECHHUSA, KaK TIPH NOCTHIKCHHUH NPEAEIbBHOIO COCTOAHHA, TAK H B KOHIIE
(a3l npeosoneHus yupyroro cOnpoTHBIcHHSA. B Takoit MocTaHOBKE 3ada4d BOIMOXHO
Olpe/ieIEHUE KOOPAMWHAT IJIA MOCTPOSHUS PO HIA CKIOHA B COCTOSHUHM ANUTENBLHOM (Xg) 781051
npegensHoH (X ) yCTOHYHBOCTH IPyHTOBOTO MacCHBa 1OA NIEACTBUEM re0CTATHYECKUX CHII [14]

X, =|ph? 1g(45-))ilo (h —h,) 189 +c (1-189));

X, =klp i 1g(45- @)l (- ) g0 +20)],
rae h — BHICOTA OT MOBEPXHOCTH O PAacCMAaTPHBAEMOro CE4EHHs; i, — BHICOTA BEPTHKAILHOIO
00pEIBa; k& — KOYDGIHIMEHT HAaEXKHOCTH (B mpexenax ot 1 1o 1,2); p — IOTHOCTL IPYHTA.

(50)
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BricoTa h, onpenenseTcs no popMmyIe:
h=c(l-tgp)/p. (51)
[TpousBeneM nNpOBEpPKY NPEANOKEHHBIX GOPMYN B CONMOCTaBAEHHH C METOAOM
paBHOYCTOHYHMBOro orkoca H.H.MacnoBa no koopanHaTaM YHCIEHHOI'O ONpenc/seHua Xm ¢
MCITONBL30BAaHHEM XapaKTEPHCTUK TPYHTOBOro otkoca: @ = 15° ¢ =0,04 MIla, p = 20 kH/M’
u3 [ 14].
Pe3yneraTh! pacuera AaHsl B Tabnuue 28 v rpaduuecky NpeacTaBieHsl Ha pHc. 40.

Tabauya 28
Pa3mep b1 rop M30HTATLEHON KOOP AHHATHL X
~h, [ 2 [ 4 [ 6 [ 8 [0 5] 15| sweom
0,84 | 1,4 78 | 11,5 | 154 | 19,4 | 255 ro (50)

X, |03 [ 06 |19 4 92 | 123

'} 10 20 X. ™

Puc. 40. [TocmpoeHue u
conocmaenenue npouieu CKIoHA:
1 —no Macnosy, 2 — onumenvHou
yemouywueocmu no (50),

3 — npedenbHOU yCmoudueocmu no
(30); 4 — sepmuxanvuvii 06pbIE —
3 2 30HA 8bIGEMPUBAHUA,

S

ol

H, v

[IpeanoxxeHHaa MeTOOUKA OIIpeeNeHHA KOOPAHHAT OUepTaHuA CKJIOHA B COCTOSHHH JIUTCIIBHOR
H OpENEbHON YCTOHYHUBOCTH HE MIPETEHAYET Ha MTOJIHOTY y4yeTa BCEX JOBOJIBHO MHOTOYHUCAEHHBIX
$aKTOpPOB, BIAHAKIIUX HA YCTOHUYUBOCTH CKJIOHOB, HO B NEepBOM NPHOIHKEHHH MO3IBOJSIET
CIIPOrHO3UPOBaTh BO3MOXKHOCTE ONOJIZHEBBIX MPOABIEHHH (CM. puc. 41).

[ I — S Puc. 41. Pa3zpes no ononznesomy
ckaony p. Kama.
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