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B paGote H3naralTcA HEeTPYAOEMKHE METO1bl HOJEBbIX
HCCIeZOBaHHA M mpueMbl WX KamepanabHOH 0OGpaboTKH,
HCIIOJIb3YEMBIE C LEJbI0 NOJYYEHHS  LaHHEIX O ceficMo-
FeOJIOTHUCCKUX ¥ MHMEHEPHO-TEONOTHUECKUX VYCJAOBUAX Ha
naoiajKkax CTpPoUTeNAbCTBA. Hns 3toro  mpenycmarpusa-
ercsd KOMINWIEKCHPOBaHHE CefCMOpa3BeIOYHBIX HCCAea0Ba-
HHfiL (C [pUMEeHeHHeM NOPTATHBHBIX YCTAHOBOK THAA
OCY-1 u ynapusix crnocoGoB Bo3GyxueHust KojebaHuit) =
WHIKEHEPHO-TeOJIOTUYECKHMH, a TaKiKe C 3JeKTPOpasBedKoil
H JaupmagTHEIMH METOLaMH.

Pa6ora paccuMTaHa KaKk Ha TEXHHKOB H WHXKEHEDPOB-
H3bICKaTeJeH, OCBaWBAIOMIMX HMHXKEHEpPHYIO ceficMopasBei-
Ky H NPHHUUOB KOMILIEKCHPOBAHHS, TAK H Ha HHIKEHEPOB-
reoU3NKOB, BHIMOJHAIOIIMX CHEUHAabHYI0 06paboTKy Ma-
TEPHAJOB N0 OLEHKe CEeHCMHYECKUX U HHMCEHEePHO-TE0J0-
THYECKUX YCJIOBHA,



BBEJLEHHUE

B pa6ote u3naraercsi MeTOAHKa CEHCMOreOJIOTHYECKHX H HHXKe-
HEPHO-TEOJIOTHYECKHX HCC/AEIOBAHHH C MOPTATMBHBIMH  ceiicMOpasBe-
JOYHBIMH YCTAaHOBKaMH B KOMIJIEKCe C DPa3JIMYHBIMH Teo(hH3HUeCKHMHU
u JanamagpTHHIMH MeTogaMH. B MeTonHKe yuTeHBl 3ajaud HM3BICKaHHUH,
MPOBOAAINMXCA Ha yYaCTKaxX CTPOHMTEJbCTBA COOPYKEHHH, pPaCCYMTHI-
BaeMBIX Ha AeHCTBHE JUHAMHYECKHX Harpys3ok.

B mepBBIX IiaBax paccMaTpHUBAIOTCS BOIPOCH CEHACMHYECKOH CbheM-
KH MaJablXx ray6HH C OpuUMeHeHHeM MpOCTeHIIMX CPeACTB ceficMHye-
CKO#l pa3BelKH, a TaKxe MeTOAHKa 0O6paGOTKH NOJEBHIX MaTepHaJa0B
¥ UX reosioruyeckoil HHtepnperauuu. Ilpy 3ToM B KauecTBe mnpumepa
_ paccmarpuBaeTcss pa6oTa ¢ ONHOKaHAJbHOH CEHCMHUECKOH YCTaHOB-
kot Tuna OCY-1. B cxkartoit opme H3a0XKeHB (DH3HYECKHE KU TeoJio-
ruyeckne OCHOBHI ce#icMopaspeldkd. IIpu ocBeiieHHMH 3THX OOILHUX AJMA
ceficmopa3Beiki MaJjbix ray6un sonpocos (ra. II, I1I u oruacrtn ra. 1)
HCIOJIb30BAHBl MaTepuaJbl, colepxaninecs B «Meronuueckux ykasa-
HUSIX [0 TpUMeHeHHio ceficMuueckux Meronos..» BHUUTC [68] u B
Apyroii surepatype mo ceiicmopasseake [14, 16]. B HoBoM acmexTte
H3JIOKEHB! JIMIUb OTHEJbHBIE BOMPOCH 3THX IaB (O CKOPOCTHHIX Xa-
PAKTepUCTHKAX TPYHTOB, O CEHCMOJIOTMUECKHX 3ajauax, peliaeMblXx ¢
MOMOIIbID METONOB MaJoryiyOHHHOR ceficMopa3Beaku, o6 ucclea0Ba-
HHAX C HCMOJIb30BaHHMEM MNOIMEPEeYHBIX BOJH).

B raasax IV—VI paccmaTpuBaioTCsl BONPOChI B3aHMOCBA3M pas-
JHYHBIX (DU3HYECKUX MapaMeTPOB I'DYHTOB H MPHHUMNIBI KOMILIEKCHPO-
BaHHUA ceficMOpa3BelKH, BK/IYas IMyGHHHYIO ceficMOpa3BenKy, ¢ Apy-
THMH METOJaMH T'eOJIOTHUECKHX MCCJIe[OBAHHHA, TaKHX KaK HHKEHepHO-
reoJIOrHuecKue, JeKTpOMeTpUuecKne H JaHAamadTHole. Takas Komri-
JeKCHAf MeTOJAMKA TNO3BOJAET MOjyuaTth Haubosiee neTajbHble TpeA-
CTaBJleHHsl O CeHCMOTeOJOrHYeCKHX M HHIKEHEepPHO-TeOJOTrHYECKHX YCIo-
BHAX palOHa NpH HaWMEeHBIUMX 3aTpaTax TPyAa U BPEMeHH.

OTMeueHHBIE HOBBlE MeTOJAHYECKHe IIOJIOXKEHHS pa3paGoTaHbl Ha
OCHOBAHHWH pPe3yJbTATOB OMNBITHO-IIPOH3BOACTBEHHBIX HCCJENA0BAHHUI,
nposoausmuxcst corpyaHukamu M. T1. KaumoBa, uwacte M3 KOTOpPBIX
poinosiHena ¢ yysacruem BHMA um. B. B. Kyi#6eiuesa. PaccmatpuBae-
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Mble B «YKa3aHHSIX» 3aKOHOMEPHOCTH M3MEHEHUH CKOpOCTeH pacmpocrt-
paHeHHs YOPYTHX BOJH C IAyOHHOMH, criocofbl MX OLEHKH 1O YIOPYrHM
HHIKeHepHO-TeOJIOTHYeCKMM IapaMeTpaM M HeKOTOpPhle BONPOCHL cefic-
MHUECKOro padOHHDOBAHMS H3jaraioTcs Bnepsble. Ha ocHOBaHHH 3THX
HOBBLIX NOJIOXKEHHA NAIOTCS HEKOTOpble peKOMeHAAlMH MO paciupe-
HHIO POJIM MaJorjyOuHHOA ceficMOpasBeqKH NpH IOJYYeHHH ceHcMo-
re0JIOTHUeCKHX H HHXKEHEepPHO-TeOJOIMYeCKHX JaHHBIX.

Pemenne 5Tux BompocoB no3BoJsier GoJiee IWIHPOKO BHeAPATH MaJo-
ray6uHHylo ceficMOpasBeJKy ¢ ee HefoporocrosiuleHd, IpocTofi B 3KC-
nJyaTalMl NOPTaTHBHOH anmapaTypodl B NpPOU3BOACTBO. Kommiekcu-
pYsl 3TOT METOA C APYTHMM BBICOKONIPOH3BOJUTENbHBIMH METOLAMH HH-
JKEHEPHO-Te0JIOTHUeCKOH pa3BeJKH, NpeACTaBJIsgeTCs BO3MOXHBIM Cylle-
CTBEHHO COKPATHTb 3HauHTeNbHble 0GbEMBl TPYAOEMKHX HCCIELOBAHMUIT,
BLINIOJIHAEMBIX C NpUMeHeHHeM OypeHMs H celicMOpasBeJKH € MHOTO-
KaHaJbHBIMH CTAHHUSIMH U B3pPHIBHBIMH ClocoGaMu BO3OYXKIeHUH
KoneGaHul.

B pexomenayemoM KoMIjiekce MeTOAOB OOJblIOe 3HAYeHHE HMeeT
MCNIOJIb30BaHNe AAHHBIX 3JEKTPOpPa3BeNKH W JaHAIA(PTHHIX METOJOB.
[IpumeHeHne 3MeKTpOpasBeAKH NO3BOJSIET OO MHHMMyMa COKPAaTHTh
OCHOBHOIl HeJlOCTaTOK CeHCMOpasBeJKH C YIApHBIM BO30YXKJIeHHEM
Kone6GaHuil — ee Manyilo TIYOUHHOCTH HcciaenoBanuil. [IpumeHenue
JianAma@dTHEIX METOJOB 3HAUUTENBHO TOBLIIAET BO3MOXKHOCTH 3KCTpa-
NOJSUUK [0 NJOWAaA¥ JaHHBIX O CKOPOCTSIX YNPYTHX BOJIH H JAAHHBIX
0 JIpyrux (hH3HKO-MeXaHHYeCKMX NapaMeTpax TPYHTOB.

IIpuMeHenne celicMOpa3BelKH C MHOIOKAHAJbHLIMH CTaHLUHSMH H
B3DLIBHBIM CNOCOGOM BO30YXKJAeHHS KojeGaHull «YKasaHMAMH» Npeny-
CMaTpUBaeTcss B COKpallleHHbIX o6beMaX M IIpH CJIOXKHOH cefcMoreo-
JIOTHYECKOH oOcTaHOBKe. MeTOAMKa, 3THX HCCJIEIOBAaHMH He paccMmar-
pHUBaeTcs, NOCKOJNbKY OHa JAOCTaTOYHO JeTaJbHO ONHCHIBAeTCs B
«VHCTPYKUIHMH MO TIPOBeJeHHI0 HHXKEHEepHOH CceHCMHUYeCKOH pasBefikH
VUYaCTKOB CTpoHTenbcTBa 06bekToB MO» [69] u, kpome Toro, comep-
XKHTCA B OGLUEU3BECTHHIX HHCTPYKUHAX M pa6orax [14, 16, 37, 63, 64].

Bonpochl opranuMsanuu KOMILJIEKCHBIX CelfiCMOJIOTMYECKHX H HHXKe-
HepHO-Te0JIOTHYEeCKNX H3bICKAaHUH ¢ NpHMEeHeHHeM IIOPTaTHBHBIX ycTa-
HOBOK H Tpe0OBaHMS K TAaKHM HM3BICKAHHAM H3JIOXKEHB B OTHENBHOM
MHCTPYKTUBHOM HoKyMeHTe [70] m B Hacrosiei paGote paccmarpu-
BAlOTCA JIMIIb B CAMBIX OOIIHX YepTax.

Pab6ora mpenHasHayeHa HJisl TEXHUKOB U HHKEHEPOB-reo()U3HKOB,
a Takxe JJs IeoJOroB, YUacTBYIOIIMX B KOMIJIEKCHBIX I'e0J0ro-reodu-
3MYECKUX MCCACJOBAHHUSAX, T. €. IJs CNEenyajJiuCTOB Pa3JUYHBIX HAIpaB-
JIEHUH ¥ pasJIMuHOTO YPOBHS KBajJUGHUKAIMH 1O ceHcMopasBeike.
[TosTomMy Hapsiay C HOBBIMH METORMUYECKHMHU IIOJIOXKEHUSIMH, HEOOXOMH-
MBIMH 71 TeO(QH3HKOB, B Hell pacCMaTpPHUBAIOTCH OCHOBBI ceHcMopas-
BeJKH, a TaKKe Ipocrefilife NpHeMbl IOJEBBIX HCCIeJ0BaHHUHA ¥ HH-
TepnpeTalii pe3yJbTaToB.

ITaparpad 2 raaebl VI HanucaH aBTOPOM COBMECTHO C HHXXEHEpPOM-
reo6oranukoM H. B. BensieBoii. B 06061eHun MaTepHanoB MOJEBBIX
HabJlofeHuH M TeXHHYeCcKoM OQOpMIeHHH yKa3aHMH NpHHMMan yua-
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ctve pykoBoauTeab rpynnsl HO. A. Ko3noB u fpyrue COTPYAHHKH reo-
qoruueckoro otAena M. I1. Knumosa.

ABtop mnpuHOCHT TIy6OKyl0 6/1arogapHOCTh MPOGheccopy HLOKTOpY
reoJsioro-mMuHep ajoruyeckux Hayk B. B. IlomoBy u mokTopy reorpagu-
ueckux Hayk C. B. BukTOpoBYy 3a peneHsupoBaHue paGOThl H IEHHbIE
VKa3aHus MO H3JI0XKEHHIO BONPOCOB KOMIJIEKCHPOBAHHS ceficMoreoJio-
THYECKHX HCCJIe[OBAHMH C MHIKEHeDHO-TeOJNIOTHYECKHMH H JaHamadr-
HBIMH METORAaMH, a TaKXke TIJIaBHOMY chnenuanucty LleHrpanbHoro
TpecTa HHKeHepHO-CTPOWTeJbHBIX u3bickanuit B. A. Ilemwypury 3a
TIlaTeJbHOE HayyHOE peJaKTHPOBAHHE NpPeABapHTENbHOrO BapHaHTa
HacTosLle#l paGoTH.



Farasa I

OBGIHUE CBEJEHHSI O CENCMOPA3BEJKE,
EE 3AJAYAX H ®U3UKO-TEOJIOTHYECKHUX OCHOBAX

§ 1. O6wue cBepennsi o ceiicMopa3BenKke ¥ peliaeMBIX €10 3ajayax

CeiicMnuecKHe MeTOABbl Da3BefKH OCHOBAHHI Ha H3YYeHUH ocolei-
HOCTEH paclpocTpaHeHHs B 3eMJle MCKYCCTBEHHO BO30yKILaeMbIX ymn-
[YyTHX BOJIH. DTH METOABl HALLIM LIMPOKOEe NpHMEHEHHe MPH NOHCKaX
W pa3BelKe MeCTOPOXJeHHH HedTH M rasa, NMPHYPOYEHHBIX OOLIYHC K
reoJIOTHYECKUM TOJIaM, 3aJeraloiuuM Ha Oonapliux raybuHax. [las
pelleHHs] 3THX BOIPOCOB NPHMEHSIOTCS CMOHTHDOBAHHBIE Ha aBTOMA-
IIMHAX MHOTOKaHalbHBIE CefiCMHYECKHe CTAaHIHH, CJOXHble HO YCI-
pOACTBY M TpeOylollHe AJaf OOCAYKHBAHMS BBICOKOKBAJHGHUHPOBAII-
HOTO TepcoHasa. YUpyriue BOJHBl B MCCeyeMOM FeOJOTHYECKOM pas-
pese npH 3TOM BO3OYXKAAIOTCSH NPH TOMOUM B3DPLIBOB.

PasBenka Manbix I'lyOHH C TIOMOLbIO MHOIOKaHaJbHBEIX CeHCMHYe-
CKHMX CTAHIMH K B3PBHIBHOTO BO3OyXKJieHHS KoJeOaHHH SKOHOMHUECKH
HEBBIFOJHA. DTHM MOXHO OGDBSICHUTHL CpABHHUTEJLHO He6GoJbluHe 06be-
MBI MajornyOHHHBIX ceficMOpasBeNOUHBIX paboT, NPOBOASAHIMXCS, B
YACTHOCTH, JAJS pelIeHHs] BONPOCOB HHXKeHepHO# reosorun. Taxoe
MOJIOXKEHHe B CYLIeCTBEHHOH CTeneHH MoXeT ObITb HCIPaBJeHO C NO-
sIBJIeHHeM HelOpOro#l M INpOCTOil B 3KCHJyaTanuy¥ NMOPTaTHBHOH cefic-
MOpa3BeJOYHOH annapaTtypbl.

3a nocaennue roasl 3aBof Kasreoduanpubop ocBous paspaboran-
#ylo MTY u BCETHUHIEO onHOKaHaJNbHYIO CEHCMHYECKYIO YCTaHOB-
Ky OCY-1 u npuCTynun K ee CepHMHHOMY BBIIYCKY.

Ilo cpaBHenHIO ¢ ApDYIHMMH HHXXEHEeDPHO-TeOJOTHUECKHMH H TeM 60-
Jiee cefCMOpa3BeJOYHBIMH MeETOAaMH TNpPOM3BOAHUTENBHOCT MAJIOIJIy-
6unHoll celicmopaseeiku ¢ OCY-1 ouenp Benuka. He menee 3amaHun-
BOH sIBJsieTCSI NPOCTOTA MOJIeBHIX HAOGJIOAEHHH H HHTEpIpeTalyM Io-
ayuaemblx HaHHbIX. CeficMOpa3Benka C OJHOKAHAJBHOH anmnaparypoii,
KpOMe 3TOro, fIBJAsIeTCS OJHHMM H3 JONOJHHUTEJbHBIX 3JIEeMEHTOB KOM-
nneKca MeTOAOB WHXKEHepHO-TeOJIOTHYECKHX HCClefloBaHui, 6asupyo-
WHMCS Ha RWHAMHYECKHX YNPYro-XKeCTKOCTHBIX NapaMmeTrpax TpYHTO-
Boix Touil. Ilosyyaemble ¢ MOMOLIBIO ceficMOpasBeiKH CBeJleHHsl 00
3THX NlapaMeTpax SIBAAIOTCH HCXOAHBIMH JJI PACYeTOB CeHCMHYECKOro
BO3IeHCTBUA Ha COODPYJKEHHsI H MO3BOJSIOT OLEHHBATh HECYILYIO CIIO-
coOHOCTh H JpYyrHe BaXHble HHXKEHEPHO-Te0JIOTHUEeCKHe XapaKTepH-
CTHKH OCHOBAaHHii COOpYXKeHHH.
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C noMoupo MasoriayGHHHONH celicMOpa3BeKH NpeACTaBasieTcss BO3-
MOZKHbIM DEIIHTh CJeAYIollHe HHXEHEDHO-TeOJOTHUeCKHe 3aJauu:

a) omnpejeseHye reOMETPHH BEPXHHX CJIOEB TIe0JIOTHYeCKOro pas-
pesa c BbJeJeHHeM KPOBJIM KODEHHEIX NOPOX IOJ PBIXJEIMH OTJIOMKE-
auamiu [2, 16}

6) pacuJieHeHHWe TOJIIIM CJOEB IO BEJWUHHE CKOPOCTEH YHpyrux
BOJNH C OIIEHKOM MOILIHOCTeli BBhIJEJsieMBIX CJI0eB M IIPOCJIOEB H YCTa-
HOBJIECHHEM XapaKTePUCTHKH HMX JIHMTOJOTHH C INpOCJeKHBaHHEM TIpa-
FUlU, Ha KOTOPHIX NPOHMCXOAUT BO3PAaCTaHHE CKOpPOCTell YNPYrHX BOJIH;

B) onpepeseHue IJyOWHBl YPOBHS NOA3€MHBIX BOJ B PHIXJBIX OTJIO-
JKeHMSIX M OKOHTYpHUBaHMe OOJACTH pacCHpOCTpPaHEHHs BOJOHOCHOIH
TOJILLLY, BKJOuasi BepxoBoaxy [1, 28];

T') BHISIBJEHHME M NPOCHEKUBAHHE Pa3pBIBHBIX NUCJAOKALMH M 30H
TPELIHOBATOCTH TIOZL TIOKPOBOM HAHOCOB C OLEHKOH HX Npeobaajgaiw-
11ero HampaBJeHusd;

1) onpefeneHHe TNOJOKEHHS TPAHUIBL Pa3jiesa MeXJy BLIBETpeH-
HBIMH M Hepa3pylleHHbIMH CKaJbHBEIMH mopomamu [37];

€) MOMCKUM M pa3BelKa MeCTOPOXKJeHHH CTPOUTESbHBIX MaTepua-
JI0B C MPEeABaPUTEAbLHON OlLCHKOH HEKOTOPLIX'CBOHCTB STHX MaTePHAaJIOB;

®) BHINOJHeHHe OBICTPOH OIEHKH NUHAMHUECKHX MOAYJeHd ympy-
TOCTH W APYTHX (H3HKO-MEXaHMYECKHX XapaKTEeDUCTHK TPYHTOB H
MECTOPOXKIEHU CTPOHTEJbHEIX MaTepHajioB, BKJlouas paspabaTki-
BA4eMOCTb ¥ COTPOTHBJEHME pasgaBiauBaHuio [37, 59];

3) Hu3yyeHHe celiCMOTEOJIOTHIECKOTO CTPOEHHSI MECTHOCTH C OIlpe-
neJleHNeM CKOPOCTHBIX XapaKTepHCTHK IPYHTOB JAJA  CeHCMHYeCKOro
MUKpopalorupoeaunus [25, 29}

W) u3yyeHHe OMOJ3HEH C BLISIBJEHHEM MOBEPXHOCTEH CKOJNbKEHHS,
30H NepeyB/IaxHeHUs] IPYHTOB H AD.;

K) moKMcKu norpeGeHHBIX pyces ApeBHUX pex [16];

JI) BHISIBJIEHME TaJbIX 30H B MHOT'OJETHEMep3Jbix mopomax [7].

KoMnyekcHOe MNpHMeHeHHe MaJiorayOUHHOH ceHcMOpasBeldKHu C
IpPYTHMH METOJaMH, KaK OyJeT NOKa3aHO, NO03BOJISeT 3HAUHTENBHO
PacUIMpHTb ee BO3MOXHOCTH AJS OHEHKH CKOpPOCTeil pacrnpocTpaHeHHs
VOPYrUX BOJIH B TEOJOTHYECKHX TOJUIAX Ha GoJiee 3HAYUTENBHBIX IJIO-
mansx ¥ ray6uHaxX U peliaTh AOCTATOYHO CJIOXKHbBIE BONPOCH CefiCMMU-
4yecKoro MuKpopaitonupopanus [13, 25, 35].

§ 2. CeiicMuueckne BOJHBI U OCOOEHHOCTM WX PACNPOCTPAHEHUS
(c TaGanueit BeIMYUH NPOAOJBHBIX U IMONMEPEYHBIX CKOPOCTEH
B Pa3JHYHBIX IFPYHTax)

Ceficmuueckne BoaHbl. Ecau B Kakoi#-nu60 TOYKe NOBEPXHOCTH
3eMaH MPOU3BECTH YAAP HJH B3PBIB, TO OT TOUKH HPHJIOMEHHS TAKOTr0
MEeXaHHYeCKOro MMNyJbCa BO BCe CTOPOHBI HAUHYT PaclpoCTpaHAThCH
ynpyrue KosneGaHMs, HasblBaeMble CeHCMHYECKHMH BOJHAMH. B 3aBu-
CHMOCTH OT XapakTepa KoJe(aHMs YaCTHIL, NOPOJABl pAa3Jju4yaloT He-
CKOJIbKO THIIOB CeHCMHYECKHX BOJIH:

a) TNpPOJOJMbHbIE OOBEMHBIE BOJHBI WJM BOJHBI  C3KaTHs — pacTsd-
XKeHHs,;
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6) momepeuHble 0O'beMHBIE BOJHBI HJH BOJIHBI CABHIa;

B) NOBEPXHOCTHBIE BOJIHBI, BO3HHKAIOIIHE HA TpaHULaX pa3fenon
cpefl ¢ pasNHYHBIMH YIPYTHMH CBOHCTBaMH.

Kaxpasifl u3 3THX THNOB BOJH 06JajaeT CBOEH CKOPOCTBHIO pacnpo-
CTpaHeHHd, PA3JHYHOH A/ Pa3HBIX NMOpoj. BcA COBOKYNHOCTH BOJH
OT HNAHHOIO MEXaHHYECKOro MMIYJ/bCa, ecJH OHH He pe3feneHsl, o6pa-
3yeT Tak HaselBaeMbIi Lyr KoJjeGauuil. Tak ke HasblBaeTcs COBOKYI-
HOCTb KOJIeGaHHH OT KaxKAOro OTJENBbHOIO THNA BOJIH.

B manorny6GuuHO¥ ceicMOpasBefKe HCMOJNb3YIOTCA B OCHOBHOM
oGbeMHBle NPOJOJbHEIE, peXe MONepeYHbie BOJHBL,

IToBepxHOCTb, OTHeNsAOMWAs 06aacTs KoseGauuit OT 06jgacTd, rae
KojeGaHus elle He Ha4yaJuCh, HasblBaeTcs mnepexHum QpoHTOM ceiic-
muyeckoii BosiHBL. TloBepxHOcTb, oTmensiolias 06aactb KoneGaHuit ot
ob6jacTy, rAe KojebaTesbHBIl IpoLecC yXe KOHYMJCS, Ha3blBaeTcd
sauuum ¢pouToM BoaHB. Hampasienue, mepneHAUKyJsipHOe (POHTY
BOJIHBI, Ha3bIBAETCA ceHCMHUYeCKHM JydoM. JIyuu npepcraBasioT coGoi
JIUHHH, BIOJIb KOTODPHIX NPOHCXOAUT PaclpoCTPaHEHHe BOJIH.

BuaumblM, uin npeoGaajgalouiuM IepuosoM ceficMuue-
ckoil BonHpl T HasbiBaeTcs MPOMEXKYTOK BpeMeHHW, pasie/sdioluil nsa
G/MAKHAX 3KCTPEMYMa ONHHAKOBOH MOJSPHOCTH.

Buaumas uacrora f cBs3aHa C BHAMMBIM NepHOaoM KoseGaHuil
COOTHOLLIEHHEM

1
f=—T‘ (1)

H U3MepseTcsl B repuax (ey), T. e. YHCJOM INEPUOLOB B CEKYHAY.

Bugumoit, unu npeoGanagaoneil IIMHOA BONHB A Ha3bl-
BaeTcsl NPOM3BENeHHE CKODOCTH PACHPOCTPAHEHUS] YNPyroil BOJIHBEL B
HNaHHOH cpelde v Ha BHOUMBIA mepuom T.

=oT. (2)

[ToBepxHOCTH, ¢ KOTOPHIMH COBMajzaeT (GPOHT BOJNHBI B PasJuyHbIe
MOMEHTBl BpeMEeHHM, Ha3blBATC H30XpoHAaMU. COBOKYIHOCTH
M30XPOH, TpHHaN/IeXKalUUX [AaHHOH BOJIHe, Ha3bIBaeTcsd CeMe -
CTBOM H30XxpoH OO6aactb cpelsl, B KaxA0OH Touke KOTOPOU
ONpefieJIeH0 BpeMs IIPUXOAa BOJIHBI, Ha3bIBAeTCHd MOJEM BpPEMEH.

IIpu omHOBpEMEHHOM PaCHPOCTPAHEHHH ABYX MJH HECKOJbKHX BOJIH
B Ipefesax OfHOH u ToH e oGJacTU cpeibl HMeeT MECTO H aJioXe-
HHe, MIM MHTephepeHUUs BoAH, [Ipu MHTepdepeHUUH Benu-
YUHa CMeLleHHs KaxJOoH TOUKH CpPedpl B KakoM-JAH00 HampaBJeHHU
SABJISIETCS PABHOJEHCTBYIOLLEH CMelleHHll, BHI3BIBAEMBIX KaxJAoH U3
BOJIH B OTJAEJNbHOCTH. B yciaoBusix uHTepdepeHuuu cobawogaercs
NPHHIO KN CyNepHnO3HMI MM KaxAas H3 BONH pacmpocTpaHs-
eTcsl He3aBHCHMO OT JPYrHX.

Tlpu omucaHuM NPOLECCOB paCIPOCTDAHEHHSI CEeHCMHYECKHX BOJH
NOJb3YIOTCA NOHATUAMU KakK ceficMHUeCKUX (PPOHTOB, TaK U ceficMuue-
8



ckux ayueil. [IpennoyreHre oTAAIOT celiCMMYECKHM JyiaM H3-3a IIpoc-
TOTH UX M300paKeHus,

Bosnukiias Ipd B3pblBe WM yAape yIOpyras BOJHa pacrnpocrpa-
HSIETCST BO BCE CTOPOHBEI OT NyHKTa B030yxpenus O (puc. 1). Cpenn
ee Jyyell ecTh JIyY, HANpaBJeHHBIH BIOAb MHeRHOH mosepxuoctu (OA),
a TaxxKe JIy4d, majalolide Ha rpanuily R non pasunimu yriamu: (OB),
(0l), (OI). Nya OA yxaswBaeT Hanpapjienwe PaCHPOCTPaHEHUN
NpsAMOH BOJHB BAOJb AHeBHOH NoBepxHocTH. Jlyu OB, naparoniuit
Ha IpaHuly R moj yrJioMm i, faeTr ABa HOBHIX Jayua: BC u BL. d10 03-
HayaeT, UTO IaJlal0llasi BOJHa NPH BCTPeue ¢ rpanunelt npeobpasyercs

s
121
rp
£ R
v, ¢
Puc. 1. JlyyeBas cxema pacnpocTpaHeHHS ONHOTHUIHBIX BOJIH B IBYXCJIOHHOI

cpexne

B JB€ HOBBle BOJIHBI: MNPOXOXSNIIYIO ¥ OTpaxkeHHYW Ha-
npaejende jyda BC, yKa3bBAIOUETO TNyTh [POXOASLUEH BOJHB B
HYDKHEH cpeje, OnpefessieTcss M3BECTHHIM 3aKOHOM MpPeJOMJEHHSA

sini o,

, (3)
sine Uy
rpe [ — yroJ HajeHus Jyua;
& — yroJl HNpeJioMJIeHHUS;
Uy H Uy — CKOPOCTb DACHPOCTPAHEHUS YIPYTHX BOJH B BepxHell
HUKHeH cpejax.

Jlyau Ol w IH ¢ yrnaMu nafenus /” ykaselBaloT OyTh NMajawoileil 1
OTpaxKeHHOH BOJH.

Jiyu OJI, uMeromiuit ocoG0 BaxHOe 3HAaueHHe B CeHCMOpa3Belke,
najgaer Ha TPaHULY R MOA YIJOM igp, HAa3BIBaeMbLIM T pef e bHbI M,
wig kpurtudeckuM yraom. Ilpu takom yriae mameHuds yroa mpe-
nomaenust 0=90° u 3aKoH MpesOMJ/eHUs NPUHHUMAaeT BHA

Si {pp= ;’—‘ — —siniys (4)
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B umxuel cpese nono6Has NpoOXOAsiulas BOJHa PacnpocTpaHsaercs
napaJsjeJbHO rpaHnille R mo Hampasjenwnio aydya JE. Takoli Tun mpo-
XoZsiluled BOJHBI Ha3blBaeTCss CKOJb3suiell BoaHo#. Cronb3a-
Ilasi BOJHA MO Mepe CBOEro PacHpoCTpadeHus BO3OYKIaeT B BepXHeli
cpelle BTODHYHble BOJHBEI, Ha3biBaeMble NPEJOMJIEHHBIMH (MAH
TOJIOBHBIMH) BOJIHAMH.

Ha noBepXHOCTH 3eMJIM NpeJOMJEHHAs BOJHA PETHCTpHpyeTcs, Ha-
YyHHas ¢ TOukM M, Ha3wiBaeMmolf HavalbHOU TOUKOHN, ofpasye-
MOJ¥ mepeceuenuem mnepsoro Jyya JIM 1npenoMJeHHOHR BOJHH ¢
LHeBHOH nmoBepxHocThblo. [TIpoctpancTBo B paanyce M ot Touku O, T. e.
3ona OM, nns TipenOMJIeHHOH BOJIHBL sBAseTcS MepTBOH 3onofi. Ha
BCeX TOYKaX BHYTDH Hee NepBOH perucmpupyercd npsamast Bossa. Ona
e NPOoJOoJRKaeT NMPUXOAMTh NePBOM M ellle Ha HeKOTOPOM INPOTSKEeHUH
npodHuAs BIPABO OT TOYKH M, DErHCTPHPYsCh COBMECTHO C MPENOM-
JeHHO¥ BOJIHOM, NPUXONSAILEH B Te JKe TOUKH NpPoQUIsS ¢ HEKOTOPHIM
3anasjblBaHUEM.

O BOJIHaX, NPUXOJSALIMX B TOUKY IIpMeMa DEPBLIMH, TOBOPAT, YTO
OHM NPHXOJSAT B NepBEX BeTynaednusx. O BoaHax, mpuxons-
IUMX BTOPBIMU H CJIeNyIOLUMH, TOBOPAT, YTO OHH IPUXONAT B 1 O C JI e-
AVIOWHUX BCTYNJNEeHHSAX.

Hrtax, Ha TIOBEpXHOCTH 3eMJyiM HalJiofaloTcs TPH THIA BOJIH: Ipsi-
mbie (OA), orpaxennele (OBL v OIH w 1np.) W TpeNoMJeHHbie
(OLEF wu np.). TlpsiMbie BOJHBI, PAcNpOCTPaHASCh BILOJNb THEBHOH mo-
BEPXHOCTH, HeCcyT MHOODMALHKIO O CBOHCTBAX TOJbKO BepXHeH cpensl.
B GOJIbIIMHCTBE Xe CJAy4aeB OCHOBHOHM UHTepec IpeNCTaBjseT TJay-
6unHas uacTb pa3pesa. [lJsi ee M3yueHHss MOTYT HCIOJB30BaThCS OT-
paxeHHBle W NpeJOMJIEHHble BOJIHBI, MPOHNKAIOIMe B Taybb Hccrenye-
MOl TOJILIM TOPHBEIX TOPOA.

B 32BUCMMOCTH OT THIDA HCHNOJb3yeMbIX BOJH pasjHyaloT ABa oOc-
HOBHBIX METOJAa CelMOpa3BeAKH: MeToj oTpaKeHHBIX BoJH (MOB) u
MeToX npejoMseHHbX BoaH (MIIB). ManorpyGunnas ceficMopassen-
Ka ¢ ONHOKAHAJbHOW anmapartypoi, Kak IpaBMJO, IIPOBOAHUTCSA MO Me-
TOLy TNpesJOMJEHHBIX BOJH, TaK Kak Takas anmaparypa npegHasHave-
Ha JJid pEerucTpalHi BpeMeH NepBhIX BCTYMJEHHH.

Metopn npeanomiaennbix BOJiH. MccnepoBanuss ¢ ofHOKaHaJbHOI
ceiCMHYECKO# YCTaHOBKOH OOGBIYHO NMPOBOISTCS MO CJAeAyloLled cxeme.
B 3apanee BhIOpaHHOH TOYKe AHEBHOH IOBEPXHOCTH, Ha3bIBAEMOM MYHK-
tom Bo30yxnaenus (I1B), ynapHelM cnoco6oM Bo30yXKHAIOTCS YHpPY-
rue BOJHBL Permcrpupyiorcs BpemeHa npoGera nepBblix M3 Hux ot IIB
N0 TOYEK [HEBHOH NOBEPXHOCTH, PACMOJIOXKEHHBIX Ha 3apaHee HaMe-
yeHHOM npoduse. Ilo 3HaueHHAM 3THX BpeMeH CTPOUTCHA IpauK 3aBH-
CUMOCTH BpeMeHHM INpo6era BOJH OT PacCTOSHHUS BAOJb AHEBHOH IHoO-
BEPXHOCTH, HasmiBaeMblil roporpagom. I'ogorpadsl mepBbIX BCTyMJC-
HUI SBJASIIOTCS OCHOBHBIM IN€PBHYHBIM MaTEpHaNOM  MaJorayGHHHOH
ceficMHYeckofl CbeMKHM C OJHOKAaHaJbHOM anmnaparypoii. AHaiausupys
rogorpadsl, mNoOJAy4alOT JaHHbHIE O CTPOEHHH MCCJIEAyeMOro reo-
JIOTMYECKOTrO paspes’a, a Tak¥ke O THIe M COCTOSHHHM CJaralouiMx ero
1I0poa.
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IIpu nanuuuu B paspe3e HECKOJBKUX NPEJOMJAOIIHX TIDaHHL,
rogorpa¢ HJIH, TOuHee — BeTBb rojorpada, npeicrasser cobod Jo-
MaHYIO JIHHHIO, COCTOSILYIO H3 OTHEJBHEIX OTPE3KOB (pHC. 2), KOTOphIE
COeNMHAIOTCH B TOYKAaX, HA3biBaeMblX TOYXKaMH IepesJoMa To-
rorpacdos (TII).

[lepBHIll OTpe30K, BHIXOASIMIMI HM3 HayajJa KOOpPAWHAT, SBJSETCH
rogorpadoM npamoii BogaHbl. [locrenyrowmue OTpe3KH — rogorpadsi
BOJIH NPEJOMJIEHHbIX Ha MepBOii, BTOPOH H IOCJHELYIOUIHX MpPeJoM-
JAIOLUX rpaHunax. B 3aBHCHMOCTH OT MOILHOCTEH CJ0eB B Hccaelye-

¢
™. Cex ’:‘3
l
|
Iy t
| !
] | |
AN
; . [
\ P / /
| SR S —
\‘; pf2321 J/
p1234321

Punec. 2. Bup rogorpada 1as paspesa ¢ HeCKOJbKUMM npe-
JNIOMJSIIOUIHMH TPaHHIIAMH

MOM TeOJIOTHYECKOM pa3spese, pesbea HX KPOBJIH, BeJHUHH CKOpPOCTeH
pacnpoCTpaHeHusl B HHMX YINPYrMX BOJH HM3MeHsieTCsl BUA rojorpada:
JJIMHa OTIeJbHBIX OTpe3KOB, WX ¢opMa, HakJoH, nogoxenue TII
1 OTPe3KOB noaorpados.

Cxopoctn celficMuueckux BoaH. C romorpagom TecHO CBsI3aHbI
TaKHe MOHATHSA, KaK IpaHHuHasi, Kaxkyllascsd ¥ CpefHsis CKOPOCTH.

panuuHasg cCKoOpoOCTb (Up) — CKOPOCTb PacHpoCTpaHeHus
CKOMb3slledl BOJIHE BLOJb TNpesoMmJisiomei rpanunsl  OGBI4HO Up Obl-
BaeT BbIlIe CKODPOCTH, M3MEPeHHOH Ionepek MJjacra, WHHaye TOBOP#A, B
IJacTe MMeeT MeCTO aHH30Tponusl ckopocted. TeM He MeHee, He Ie-
jiasg 6oablOH OWIMOGKM, YacTO MOXKHO MNpeHe6peub aHU30TPONHEH H
paccMampuBaTh Up, KaK CKOPOCTb BOJIHBI B CJI0€, He 3aBHCALLYIO OT
HamnpapJieHHA PaclpPOCTPaHEHHs] BOJIHEL

Kaxymasca ckxopocthb (%) — CcKOpPOCTh TnepeMelleHus
dponTa UM KakoH-1ubo (asbl ynIpyrod BOJHB BIOJb QHEBHOH NMOBEPX-
HOCTH. lns npsiMOA BOJMHBI KaXKyIlasicsi CKOPOCTb, OYEBHJAHO, pPaBHA
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HCTHHHOH. Jais MpesoMIeHHON BOMHBL KAXYILAsics CKOPOCTh B Ciyuae,
KOrJa NpejoMJSIOLIas TpaHHila NapasjsiejbHa TOBEPXHOCTH HaO/0-
JieHull, paBHa TPAHHYHOH CKOPOCTH.

Mexny v*, CKOpPOCTbIO B MOKpHIBaIOLIEH cpele Uy, HpedebHbiM yr-
JIOM { M yrJIOM HaK/OHa NpeJoMJAIolell TPAHHIBI @ HMEITCS COOT-
HOIIEHHS:

o Vg
—— sin(i + (P) ) (5)
£ __ Uy

R i—9) ©)

CpenHsisi CKOpPoOCTb (v) — upe3BhlUailHo BaxKHOoe [OHSTHe B
ceficmopa3senke. C 1esbi0 yNPOIEHHS PACUETOB B Psijle CAYy4aeB MHO-
roCN0HHYIO cpely, NMOKDPBIBAIOILYIO HCKOMYIO MPEIOMJSIOYI0 TPaHuILy,
MOXXHO paccMaTpHBaTb KaK ONHODOJHYIO, XapaKTepH3yIoLlylocs Io-
CTOSIHHOH cKopocThio. ToyHoe 3HaueHHe 3TOl CKOPOCTH, Ha3bIBaeMON
cpenHelt cKopocTblo, onpefenstercst hopmysiod

bttt hy = Sk

h_l;h_2+....|_h_n At
v, o, v

U=

™)

Iast ceficMopasBefKH SIBJIAETCS CIPABeAJHBLIM NPUHUHN B3aHMHO-
CTH, COTJIACHO KOTOPOMY MHHHMAaJbHOE BpeMs PAacNpOCTPaHeHHs yNpy-
roif BOJIHEI MeXJAy ABYMsI TOUKAMH CPeAbl He 3aBHCHT OT HampabJe-
HHS pacllpocTpaHEHHd, T. e. OT TOro, Kakas M3 Toyek B3sita Kak [IB.

HlcTHHHBIE CKOPOCTH MOTYT OBITh yYTOYHEHBl Ha OCHOBAaHHH CeHc-
MoKopoTaxkHbX AaHHBIX. C OCY-1 MOXKHO NpPOBOAUTH HE TOJNBKO Ha-
3eMHYI0O CBEMKY, HO H HalmiofleHuss B Heray6OKHX CKBaXKHMHaX —
MaJIOTJIyGUHHEIH ceficMoKapoTax. [TosydeHHBIH MaTepHasa HCIOJB3Y-
ercs AJ M3YUeHHS reoJIOTHYECKOro CTPOEHHUsS] pa3pe3a B OKPECTHOCTAX
CKBAaXHHBl M B KauecTBe MOMONHHTENbHBIX NapaMeTpHUeCKHX Xapak-
TEPUCTHK AN HHTEpIpeTalyy NAaHHBIX, TNOJYYEHHBIX METOAOM IPEJOM-
JIeHHBIX BOJIH. ‘

§ 3. leosornyeckue OCHOBBHI. MaJOIMYOMHHOH celicMOpa3BeaKu
(c TaGauue# BEJMYMH NPOJOJBHBIX W MOMEPEYHBIX CKOPOCTEH
B Pa3JMYHLIX TPYHTaX)

OpHuM u3 (HU3HYECKHX TapaMeTpoB TOPHBEIX MOPOA fABJAAETCH CKO-
pOCTb pacnpocTpaHeHMsi B HHX YIPYFHX KoJjeGanuH. Onpefensst cKo-
pPOCTH pAacCNpOCTPAHEHHs YNPYrHX BOJH B TOPHBIX TOpOAAX, MOXKHO
MOJyYUTh NpeJCTaBJeHHe 00 KX JHUTOJOTHM MW COCTOSIHHH, a TaKxke
ONpe/ie/IUTh YHCIO, IyOUHY ¥ @OpPMY IeoJIOrHYeCKUX IPaHMI, SBJSIO-
IAXCS OJHOBPEMEHHO CKODOCTHBIMH TDAaHHMILAMH, [pPOCJEAHTh TLIO-
12



ajgHoe PacnpoCTpaHEHHe TeX WJH HMHBIX JHTOJOTMYeCKHX pasHocTefl.
Pemende 3THX 32424, ONHpalollleecss, B KOHEUHOM CYeTe, Ha BCJIHYHHLI
M COOTHOUIEHUsI CKOpocTell pacrnpocTpaBeHMs yNPYTHX BOJH B TOPHBIX
NopoJax, COCTaBJsieT OCHOBHOE COJEpXaHHe CelCMOpasBeIKH H, B
YyaCTHOCTH, MaJjor/yOMHHOH celicMOpasBelkH C OJHOKaHAJLHOH anma-
paTypo#.

B oueHp pHIXJIOM NOYBEHHOM CJIO€ CKOPOCTb MOXKeT ObITb 3HauH-
TeJHHO MEHbIIel, ueM CKOPOCTb 3ByKa B Bo3ayxe. Ha Beawunny mo-
PHCTOCTH NOpOXA, a CJEJ0BATENbHO, © Ha CKOPOCTh YIOPYTHX BOJH,
6o/bLIOe BIHSHHE OKa3bIBAE€T JaBJeHHe, C POCTOM KOTOPOTO YMeHbIa-
ercsi MIOPHCTOCTh W TOBHIINAETCA CKOPOCTh YNPYTHX BOJH. JTa 3aBH-
CHMOCTh OCOGEHHO OTYETJHBO NPOSABJISETCS B PHIXJBIX NOpOAax, 3aJe-
ralolux GAH3KO K NOBEPXHOCTH.

B BO[OHACHIIEHHBX PHIXJBIX, IOPOAAX CKOPOCTh HPOJOJBHHIX VII-
PYrHX BOJH C POCTOM JHABJEeHUs Bo3pacTaer NpuOJH3UTENLHO B 4—
5 pa3 MejJeHHee, YeM B CyXHX ¥ BjaxHbHX. CKOpPOCTb NPOROJBHBIX
YIPYrdX BOJIH B PHIXJBIX NOPOJaX B 3aBHCHAMOCTH OT CTelleHH HX BO-
JIOHACHIIEHHOCTH MOXKeT HM3MEeHATbCS B OUeHb IUHPOKHX Ipelesax.
B NOBepXHOCTHBHIX CJIOSIX IIPU NEPEXOje OT CYXOro IeckKa K IOJHOCTBIO
BOJOHACHILIEHHOMY CKODOCTb HDONOJNLHBEIX BOJH B HeM H3MeHsercs
or 150—300 m/cex mo 1500-—1750 m/cex [28]. B mopomax cKaabHOTO
THra( B KapOOHATHBIX, MeTaMOD(HUECKUX U H3BEPIKEHHBIX) Hanbonee
CYILLLeCTBEHHOE BJMSHHE HA CKOPOCTb pPACIPOCTPpaHEHHs YNPYTUX BOJH
OKa3bBlB4eT MX TPEILUHHOBATOCTh U BBHIBETPEHHOCTD.

Ecny Ha reosornyeckoll TpaHMIe BLINOJHAETCH YCJAOBHE TU; >Ty,
TO OHa OJHOBPEMEHHO SIBJIAETCS W TpeJOMJAIOlleH TpaHuuel, 4To 103-
BOJisieT NPHMEHHTb CEeHCMHUYECKHH MeTOX Jisi BLISIBJIEHHS reosormye-
CKHX TPaHHuIl.

Ycnex npuMeHeHHsT MaJorJy6HHHOH ceHCMMYeCKOH CbeMKH ollpe-
JAeNSeTCH TaKmKe NMPOTAXKEHHOCTbIO (He MeHee 10 m), MOHIHOCTBIO
NpeJOMJSIONIMX TOPU3OHTOB U COOTHOIIEHUEM COOTBETCTBYIOLIMX HM
CKOpocTe#f pachpocTpaneHus ynpyrax BoaH. CAHIIKOM MaJIOMOIL-
HBIE mpenomasiiomui ropusont (H-<0,2A, rae A— BuauMas JJHHA
BOJIHBI, [{ — MOIHOCTL TIPENOMJISIONIEr0 TOPH30HTAa) Ja)e IPH BH-
TOJIHEHHH VCJAOBUS U; > v, Ha €r0 KDOBJe MOMKeT 0Ka3aThcs IIPONy-
HleHHBIM JM6G0 BCIASACTBHE «BhialeHds maacta» (cm. ra. 111 § 1),
au60 ¥3-3a CAMIIKOM MaJiofl MHTEHCUBHOCTH 0O6pa3yiolluxcsi Ha HeM
CKOJIb3SIIIMX BOJH.

MertoioM NepBbIX BCTYIJIEHHH TPH HCIOJNb30BAHHU OJHOKAHAJDL-
HBIX CeHCMHUYECKUX YCTAHOBOK JOCTATOUHO YBEPEHHO BHIAEISIOTCA
FPAHHIbLl MEXIy MeCKaMd U NOACTHIAIONKMU MX TAHHAMY, MEXIY CY-
TJIHHKaM¥ H TJIHHAMH, MEXJAY CYXHMH W BOJOHACHILIEHHBIMH IeCKaMH,
MEK/Jy BOJOHACHIIIEHHBIMU CYIVIMHKAMH WIH TeCKaMH H TIOICTHJIAIO-
LUAMH TJIHHAMH.

CxaJjibuple MOPOJBI 110 3HAUYEHHSM CKOpPOCTeH, KaK IPaBUJIO, MOT'YT
OBITh pa3fieJieHbl Ha pa3pyuieHHble W MOHOJUTHLIE.

EcTb mpeianochKu Ans ompejesieHdsl YPOBHA IPYHTOBBEIX BOJ B
TPEILINHOBATHIX CKaJbHBIX mopofax. B gacrmoct, YI'B moxer 6nith
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onpeneneH, ecad 6e3 BOABL CKODOCTH NPOAOJBHBEIX BOJH B HHX He
npesbimaior 2000—2400 x/cex.

OO6blyHO OYeHb XOPOWIO NPOM3BOAMTCH KapTHPOBaHHE KPOBJIH
CKaJbHBIX KOPEHHBIX IOPOJ, NEPEKPHITHIX 4eXJIOM YETBEPTHYHBIX OT-
noxenuil. TIpn 3TOM MOXHO YCTaHOBHTb OTHOCHUTEJIBHYIO XapaKTepH-
CTHKY CTeNeHH HX Pa3pyUIeHHOCTH.

Tlpu Hannuuu OOWIMX KAHHLIX O JIMTOJIOTHM HCCIELYyeMOro paspesa
¢ IOMOIIBIO MaJOrJyOHHHOH ceicMOpa3BelKH MOXKHO YTOUHUTH IOJIO-
XeHHe CJIOEB TeX WY MHBIX IIOPOA B pa3pese, a TaKxke MPOCACAUTb HX
pa3BUTHE MO MJIOLIAMH.

ITo cxopocTssM pacnpoCTpaHeHHs] YOPYTHX BOJH MOXKHO HaBaTh
NpHOIU3UTENBHYIO JIHTOMIOTHUECKYIO XapaKTEPHCTHKY OT/IeNbHBIX CJI0eB
reoJIOTHYECKOTO paspesa.

OtmeuaeTcst KOPPeNALMOHHAA CBA3b MEXAY CKOPOCTBI VYIPYLHX
BOJIH B TODHBIX NMOPOJAAX M HX YJEJbHBIM 3JIEKTPUUECKHM COIPOTHBIIe-
HHeM, TIOCKOJIbKY 06a 3TH mapaMeTpa 3aBHUCSAT OT IFOPHCTOCTH U ITLJIOT-
HocTH mopof. M3yuwB 3Ty cBsi3b JJisi KOHKpeTHOro paiioHa pabor,
MOXKHO YCHEeIIHO KOMIIJIeKCHPOBaTb 3JIeKTPUUECKUH M ceficMHUYecKUH
MeTOAbl HCCJeNAOBAaHMs, HalpUMepP 3KCTPanoNYpPOBAaTh AaHHBIE celcMo-
pa3BeldKH Ha rIyOHHY M IO IJIOIIAAH, BECTH KOHTPOJb M TPHBA3KY
cefiCMHYeCKHX Da3pe3oB IO 3JIEKTPOKAPOTaXKHBIM JHarpamMMmam H T. J.

Jlnronornyeckast TMPUBSI3Ka CKOPOCTHBIX CEHCMHYECKMX pa3pe3oB
YacTO 3aTPYJHSIETCS H3-3a CYUIECTBEHHBIX M3MeHeHUM CKopocTeH pac-
IPOCTPAHEHUs] YIPYTHX BOJH B TPYHTax c ray6uHoii (moppoGHo 3TOT
BOIIPOC paccMmaTrpuBaercs B ryase 1V), teM 6oJiee, 4To npuBefleHHbIE B
Kypcax ceficMOpa3BelKH CKOPOCTHble XapaKTePHCTHKH NMOPOX OOBIYHO
HOJIyUeHBl AJA TOJUI, 3ajeraloliuX Ha GosbuInX TAyOHHaX.

B rtabauue | xapaKTepHUCTHKH OCHOBHBIX TPYHTOB M IOPOX IO CKO-
pOCTAM pAaclpOCTPaHeHHs] YNPYTHX NMPOJONbHHX T, U MONEPEeuHbIX s
BOJIH fatoTcsd Aas ray6ud ot 2 go 20 m*. Dtu raybunsl Hanbosee yac-
TO HCAOJB3YIOTCS TPH WHIKEHEDHO-TeOJIOTHYECKHX HU3BICKAHUAX U
ceficMuueckoM MHKpopaiionupoBaHuu. HcciemoBanue 3THX rayOuH
HOUTH BCETfa MOXeT ObIThb BHIIOJNHEHO C YA2pHBIM BO30yxKAeHHEM
KoneGaHui,

Benencreue 60/bIIOro cKkauka B 3HAYeHHMSX CKOPOCTeH pacmpocrt-
paHeHUus NDOJOJBHBIX BOJH NPH HACBHILEHHH BOLON PBHIXJABIX U MOJAY-
CKaJIbHBIX TPYHTOB, MX BeNHYMHB B Tab/ulle A2I0TCA Pa3fedbHO MJist
He HACBILEHHBIX BOAOH M [J1s1 BOAOHACHILEHHBIX MOPOJ, PacloJOXKeH-
HBIX HUXe yPOBHsI TPyHTOBHIX BoA (YI'B).

HauGosee xapakTepHble npefenbl CKOpPOCTeifl NaHbl B BH/E MHHH-
MaJbHbIX (Ans TAYOUH 2—5 M) W MaKCHMajibHbIX (Hast ray6un 15—

* 3gech H HHXKe CKOPOCTb pAaclpoOCTpaHeHHs YHPYCHX NPOLOJbHEIX i Tiome-
PEYHBIX BOJIH, KaK 3TO NMPUHATO OGHIYHO B CelCMOpa3BeNO4HOH JuTepaType, 06O3Ha-
4aeTcs KaK Up M Us. DT O6O3HAUEHWA C/eflyeT OTOXAECTBAATL C o U bo, UpuHsA-
THIMH B CMELHaJbHOH JIHTEPAType WO BOmpocaM celicMHuYeckoro BosaedcTBus [9, 69,
70], He cMmewHBAas UX CO CKOPOCTAMH YNPYro-NJIACTHYECKUX SOJIH, 0003HAUASMBIMH
Kak a; H b.
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20 M) sesnuun. Ha mpaxrike MOrvT uMeTb MeCTO CJAyyaM BBIXOAa
3HaueHWH U, M U; 3a YKa3aHHBle TPeMeHl.

W3 npencraBieHHBIX AAHHBIX C/AeAyeT, UTO Aaxe B MIpelenax yKa-
3aHHOMO Y3KOTO HMHTepBaja TAyOUH XapaKTepPHCTHKA TPYHTOB MO CKO-
pOCTSIM, a CJel0oBaTe/qbHO, W JHUTOJNOTHUECKas NPUBA3Ka CeHCMOMETpH-
4ecKHX JaHHBIX, MOxeT ObITb CYLIECTBEHHO YTOYHeHa 3a CueT NpUBe-
JEHUS HMEOUNXCsl MAHHBIX O CKOPOCTSAX pacnpocTpaHeHHd YIPYTUX
BOJIH K ONpelesieHHbIM XapakTepHbIM riaybusam (cMm. ra. IV, § 1, 2).
Ilpu ceiicMHuecKOM MHKDOpDaHOHMPOBAHUH, HaNpUMEP, CKODOCTH U,
BLIFOJHO NPUBOAUTH K raybusam 5 m. OTu 3HaueHHda B Tabjulle Aa-
I0TCA B CcKOOKax.

Caenyer yuMThIBAaTh, YTO CKOPOCTH pAaclpOCTPaHEHHS YINPYIHX
BOJIH, XOPOIIO KOPPeNUPYIOTCA C [0Ka3aTe/siMH KpPelnoCcTH H paspaba-
ThIBaeMOCTH nopoAa. Hanuuue 3THX DaHHBIX TMO3BOJSET Pe3KO CYXKaTb
Mpeesinl 3HAYEHUH v, WK Tg, XapaKkTepU3yIUX TOT HIAM HHOH
rpyHt. B Tabnuie rpyHTH Dacno/ioXKeHbl B NOPSAKe BO3PAacTaHHA HX
yupyrux csodicts. Ilpu 3TOoM B KayecTBe NpeABapUTe/bHOH OCHOBH AJs
pacnoJioKeHHs HucmoJb3oBasdack Ttabmuua M. M. [IporonbsikoHOBa
[44], B xotopoi#i moponsl pacnofOMeHs N0 KO3d@HIKHEHTAaM KPemnocTH
(Fxp) -

BaxHbiM (PH3UKO-MeXaHUYECKHM MapaMeTpoM IPYHTOB H XapakTe-
pUCTHKOMH, observalolieidl M pacliupsiiolleii HHKeHepHO-Te0J0rHUeCKYIo
HHTePIpeTaltIo cellcMOMETPUYECKHX JaHHbIX, ABJSETCA BEJMYMHA OT-

v

14 o
HOLIEHHUSI , Ompenensiowas AuHaMuuyeckH#t Koxdpopuuuent Ilyaccona

$
noponsl pu. M3 mauublX, npercrasJ/eHHbx B Tabauue | BUAHO, 4TO COB-
MECTHasi MHTePIpeTalus CKOPOCTed U, H U; C YyY€TOM HX COOTHOLUE-
HHSl N03BOJIIET, HAlpUMep, OTJIHYUTHL BONOHACLIILEHHble DHIXJBle TPYH-
THL OT CK2JbHBIX M TOMYCKa/JbHBIX.

B uesoM ckopoctd momepeyHuIX BOJH B DHIXJAbIX TPYHTaX B 3Ha-
YHUTEJHHOH CTeNeHH ONpefefsioTCA HX MOPHCTOCTBIO {(cM. ria. IV) wu
XOpOUIO XapaKTepU3YIOT MeCTKOCTb IPpyHTOB. CKODOCTH e IPOXOJIb-
HBIX BOJIH 3aBHCAT He TOJIbKO OT NOPHCTOCTH, HO W OT BJaX-
HOCTH. Takum 06GpasoM, N0 3HAYEHHSIM U, U U H UX COOTHOIIEHHAM
MOXKHO TaK¥e CYJIHTb O KEeCTKOCTH, TODHUCTOCTH MW BJIZXKHOCTH
TPYHTOB.

Hanbonee nuskue 3unavexus xoxdduuuenta [lyaccona, a caenosa-

p
TeNbHO, M OTHOWEHHS —

s
H cnabo BaaXKHBIX noponax 3HAYEHHA 3THX XAPDAaKTePHUCTHK HE CHHUXKa-

!-OTCH( KaK B BONOHAaCBIUIEHHbIX), a MOCBBIIAIOTCA C VYMeHblUIeHHeM IOo-

XapakTepHbl AaA CYXUX TNOpOoA. B CYXHX

v
PHUCTOCTH U TPEIIWHOBATOCTH. OtHoleHue 5__p L7151 OONBUIHHCTBA Cy-
s

XX H ¢1a60 BJaXKHBIX PBIXJABIX MOPOA W MOJYCKAJbHBEIX NOPOM, a Tak-
JKe CKaJbHBIX TOpOoA JoBoH yRaasKHeHHOCTH Oau3ko K iaByMm. Kak
cyxue (u=~0,25), Tak u MONHOCTHIO BoAOHACHILenHble (> 0,48) necku
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Ta6auua |

CKopoCTH pacnpoCTPaHeHHMsl YOPYrux BOJH M [WIOTHOCTH FPYHTOB Ha rayb6uHax or 2 ao 20
(B cKoGkax naHpl CpejHHE 3HAYEHHS HA rayGHHe 5 #)

Ne

[TaorHocTh (06BEM-

IlponoabHeEle BOMHBI, M/CeK

[Tonepeunsie BOA-

nm. TpynTs HbLH Bec), m/M3 Beiwe YI'B nmxe YI'B HbI, M[cex
1 | HacpinHble TpPYHTBHI, NMOUBEHHBIA  CJIOH,
neckH ceinyyde, topd (Bbllle VB
cyxue M cnabo Bnaxuse, fip~0,9) 1,25-1,5 150400 1350 —1650 80—200
(1,3—1,45) (250—-300) (1450—1500) (135—169)
2 [Tlecku, cymecH, pasymjIOTHEHHbIE Jec-
col (Beime YI'B cnabo  BaakHble,
Sxp~0,6) . . 1,35--1,6 200—500 1450 - 1700 110320
(1,4—1,6) (400—500) (1600) (215—250)
3 |[Ilecku u cynecu miornpie (Bbiuie YIB
BaaxHole, fxp = 0,6) .. 1,4—1,7 250—-750 1500—1800 160—420
(450—550) (1650) (240—300)
4 | Cyraunks JeilOBHAJIbHbIE H  aJJIIOBH-
asibHble, Jecchl MAoTHble (Bhiie YIB
BlaxHbe, fxp ~ ) 1,5--1,8 400—900 1550 — 1850 170 400
(550—650) (1700) (240 - 310)
S5 | CHJbHO BHIBeTPEHHLIE M paspyllieHiibie
CKaJibHble TOPOJBI, Meskuil rpaBuil .
6 ~ ) 1,6—2,0 400—1000 1600— 1900 200600
u leGens (fip (600 - 700) (1750) (300—400)
6 | Cyrnuuxu MopeHHble, rauHBl (BbILIE
~ 1 1,7—2,0 600—1200 1650 — 2000 200— 500
YI'B  Bnaxusle, fyp ,0) (850—1000) (1900) (300—430)
7 |Taneunux ¢ HEMIOTHBIM uememupyxo :
1,8—2,1 700--1300 1700 ~2200 400—650
UIMM  3aN0JIHHTENEM : . (2000) (500—600)
8 -
I‘n:szl fI;iOTibxﬁO) (Bbll.l.le YI"E: BJ!&A(‘ 1,8--9,2 800 —1500 1700—2100 350 — 600
P ’ : (1050—1200) (1950) (400—>500)
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11
12

13
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15
16
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18

19

20
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Apraaautsl ¥ asfeBPOJMTH, chaHMHb H
Mepreqd caabeie (f,(p~

I'paBuiiHO-raneynsle rpyHTH nJIOTHO-
CLeMeHTHDPOBaHHEE  (fyp~2

Paxymeunnku, Ty nopncrue Men,
tpenea  {fyp ~2,0) . .

Aprusautsl, aneBpoMTHl  CcpefHeil
IIOTHOCTH, Mepreab (fyp~2,0). .

OrBepreBlIHH (IDeBHMH) Jecc, OMOKH,
H3BECTHAKH, crabnie necyaHHKH
(fup~2,0—-3,0) . . . . ....

Mepasble PHIXABIE TPYHTH, HeKpernkHe
ClaHupl, TJOTHLIH  Meprenn

Fp=2-3) . . .. .. v

Jex (na nesuukax, fyp~3,0) . . .

HaBecTHsiKM, AOJOMHTHI,  Tl€CYAHHKH,
KOHr/IOMepaThi M OGpeKkyHH MJOTHLIE,
mpamop (fup=6-—8). . .. . ..

CaroucTeie, XJOPHTOBHE M Apyrue
KpHCTaNHYecKHe caaHubl (fxp~10)

Aurnipur, conab KaMeHHas

'paHuThl, THEHCEl, AHOPUTBLI H KPEMHH-
CThle M3BECTHSKH, TNeCYaHukH, CJaH-
1Bl cjaaboTpeliMHoBaTHE  (HEBHIBET-
peHHpe fip~10—15) . . . . . .-

Ta66po, Gasaspr M aAnabas caabo-
TpewmuHoBathie (fxp~15~20) .
KBapHHTbI caaéo’rpem.uﬂoaarue

Fp~20) . . . e

2,0-2,4
1,9-2,5
1.6-2,4

2,1-2,5

2,0—2,6

1,8-2,5

0,75—0,92

2,4-2,8
2,5-2,7

1,9-2,3

2,5---2.,8

2,65--3,0

2,6—2,9

9001600
(1150 -1300)

1500 —2000
(1500—1800)

1400 - 2200
(1700-—1900)

1400—2400
(1800—2000)

1500—2600
(1900—2200)

18003000
(2100—3400)

9200—3700
(2600—3000)

2400 — 4000
(2800—3200)

92600 — 4500
(3200—3800)

2700 - 4700
(3300—4000)

3500—5500
(4000—5000)

4000—6000
(4600--5200)

50006500
(5500—6000)

1800—2250
(2000)

2100—2500
(2300)

2250—2500
(2350)

920502500
(2400)

2100 —2700
(2400)

400 —650
(500—600)

550—1000
(800—900)

750—1100
(900—1000)

500—950
(700—850)

800 —1400
(1000—1100)

800 1600
(1000—1300)

1000 — 1800
(1200— 1500)

1100—2000
(1400 - 1600)

1300 —2400
(1600—2000)

1400—2500
(1650—2100)

1800— 3100
(2500— 3000)

2100—3500
(2500—3000)

2500—4000
(2800 — 3600)



U TJAUHB XapakKTepU3YIOTCsH NPaKTHUeCKW ONWHAKOBBIMH 3HaUEHUAMH
v
4

OTHOLLIEHHH . Onnako Beime YI'B raunbel BeiefcTBHEe CBOeH T'HIPO-

s
CKONMWYHOCTH YyBJa*XHEHBI HAMHOTO CHJIbHEE, YE€M II€CKH, H IIO3TOMY

v
P
XapaKTepHuayioTcst OOBYHO ropasfio GOMbLINAMH OTHOLIEHHSIMH ——.

8

ITo cpaBHenuio ¢ npuBeleHHBIMH B Tabsuume | oTMmeuatorcs (28]
CAyuau 3HAYHUTENbHOTO CHMIKEHHsi cKopocTel Up B BOJOHACHILIEHHBIX
GOJIOTHCTEIX M TecyaHo-raMHUCTHX rpyHTaxX, [Io I'. M. Jlsxosy [71]
CKOpPOCTH B BOJie M BOAOHACHILIEHHBIX TPYHTaX MOTLYT CHHXAaTbCA MO
2—5 pa3 u Gosiee NPH HAJAMYUM B 3THX CPefax Ty3bIPbKOB 3allleMJIeH-
Horo rasa B o6bemax or 0,01 mo 2%. Huskue 3nauenus ckopocreft
suxe YI'B Breosoruyeckux paspesax HaMu OTMEYaJHCh B MNpedenax
30H HeJasHero moBbilenusi YI'B. B ©Bsid3u ¢ 3TUM ypOBeHb IDYHTOBBIX
BOJ TO ceificMOpa3BeJOUHBIM JaHHBIM Hepeako Ha 1—2,5 -m OKashiBa-
ercsl GoJiee ryy6oKUM, 4eM HaG/I0JaeMbId IO M'e0JOTHYeCKHMM BhIPaboT-
kaM. IIpy Ha/MYUM TIMHHCTBIX TOJL] CKAaYOK CKOPOCTEH Up JOBOJBHO
4yaCcTO OTMeuaercss He Ha Nbe30MeTPHUYECKOM YypPOBHe IlepBOTO OT IO-
BEPXHOCTH BOJIOHOCHOTO FOPH30HTA, & BOGJH3H MOJOWIBHL INIUHHCTOM
TOJMIM, MEPEKPbIBAIILEH 3TOT BOLOHOCHBIH POPH3OHT. OTMeueHHbIe
0c06eHHOCTH Heo6X0AMMO YUHTHBATL KaK NpH ceficMOPa3BeJOYHBIX UC-
C/eOBAaHHAX BEePXHHX BOJOHOCHBIX TOJIL, TakK ¥ TPH OUEHKe CKOPO-
creit vp B HUX TIO TaGJHYHBIM JaHHBIM,



T'arasa Il

TEXHHUKA U METOJAUKA
MAJIOTTYBUHHOHW CENCMHUYECKON PA3BEIAKH

§ 1. Annaparypa u oGopynoBaHHe

B macrosiee BpeMmsi njsi MaJorayGMHHOH ceHcMOpasBedKd B OC-
HOBHOM HcHoJb3yercsi ycranoska OCVY-1.

OnnokaHanbHas ceficMuueckas ycranoBka OCY-1 cocrout u3 mpH-
crnocobJieHuit fnsl BO3GYKAeHUs yNPYruX BOJH, KaTYIIKH C NPOBOJOM,
cefiCMONIpHEMHHKA H PerucTpPHPYIOILEro yCTpoHCTBa.

Bo36yxaenue ynpyrux BOJH B IPYHTE NpoU3Bogutcs B GOJb-
IIHHCTBE CJAy4yaeB yjAapaMM TaMIllepa — JAepeBSHHOH KyBasIbl C KOH-
TakKTHHIM ITIpepelBaTeNleM Ha PYKOsiTKe. PaspmixsieHue rpyHTa nop Je-
CTBHEM YJapOB BHI3BIBAeT yMeHblUEHHEe CelcMHYeCKOH 3(PPeKTHBHOCTH
viapa. [Ina nosbimienus 3PQeKTHBHOCTH yaapa MOTLYT IPUMEHSITHCS
ClenHasbHble NOJCTABKH, KOTOPBIE MOJKHBI HMeTb WJIH PaBHBIH C Ky-
BaJOH Bec WM OHITb HeckKosbko (Ha 10—20%) Taxenee ee.

DNeKTpOTEXHHYECKUM npeobpa3oBaTelneM — HarT-
YHKOM, pErHCTPHUPYIOUIMM YIpYyrHe BOJIHBIL, SBJsSETCH KaKo#-in6o
H3 CepHHHO BBINYCKaeMblX HalleH NPOMBIIJIEHHOCTbIO CcelcMONpUeM-
uukoe (CII21-62, CIIDJ-56, CIIM-16, CII3IO-56M u wup.). Xopo-
IIHA MeXaHHYECKHH KOHTAaKT cefiCMONpHEMHHKa C MSTKHM TIDYHTOM
JOCTHTaeTcsi ¢ MOMOIBIO LITHIKOBOTO HaKOHeuHWKa. Ha tBepabix rpyH-
TaxX NON cefiCMONPHEMHHK CO CHSATHIM HAaKOHEUHHKOM DeKOMeHAyeTCs
NOMellaTh TOHKKE C/o#l yBNasKHeHHOH raudbl uau necka. Cnenpyer
H30JUPOBATh CEHCMONPHEMHHK OT CHJbHBIX TODLIBOB BeTpa, packa-
YUBAIOUIMX ero KOPNyc W NPHCOeXHHEHHBIH K HEMY Kabesb, TaK KakK 3TO
co3faeT cunbHble nomexd. C 3ToH Lebl0 CeCMONPHEMHHK IOMEILAoT
B JNyHKy rny6unoit 0,2—0,4 », a BLIBOAB MPOBOJOB C 3aXKHMaMU MKeCT-
KO 3aKpemnsioT B ry6uaToil pe3nHoBo# npoknanake. Ecau mo ycnoBusm
paboThl celicMOMpUEMHUK NOMKeH NepeMelllaTbCfl MO NpOQHII0, TO, BO
usbexxanue TPyLOeMKOil paGOTHl MO CO3JaHHIO JYHOK, €ro MOKHO
H30JIHPOBaTh KAKHM-JIHOO 3KPaHOM.

CelicMuueckas Koca, Hcnosb3yeMas AJSI CBSI3H YKpeNJeH-
HOO0 Ha PYKOSITKe KyBaJibl BHODALlMOHHOTO KOHTAKTHOTO MpephIBa-
TeJist C PErMCTPHPYIOMIUM YCTPOHCTBOM, CBHBAETCSI M3 ABYX NPOBOLOB
mapku [IBP-0,35 pgnumoit 150—250 m. Koca pasmeuaercss MeTKami,
H3TOTOBJiIIeMLIMH OOBIYHO M3 H3O0JSUHUOHHOH JIEHTHl WU JeHKONJIacTHl-
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psa. Metku nesiecoo6pasio pasmeulatb Ha paccrosinuax: 1, 2, 3, 5, 7,
10, 13, 16, 20 # or mayasna Xochl, fajee 4yepe3 5 m 10 50 M, a 3areM
yepe3 10 x. Ilpn csoXHBIX pa3pe3ax KOJIHYECTBO METOK MOXKET yABaH-
BATbCS HJIM NIPOM3BOAMTCA MX CTyLIeHHe B MecTax IepejoMOB DOJO-
rpagos (TII).

Perncrpupyomee ycrpofictBo OCY-l ckoHcTpyHpoBa-
HO N0 NPHHIUNY OAHOJYYEBOTO KATONHOTO ocuMijgorpada c TpyOKoi
AJMTENIHOTO TOC/iecBeyeHHus. YCTPOHCTBO Ipuciioco6ieHo ajs meneil
MaJoriay6uHHON celicMHuecKoll pa3BelkH. Ero ocHoBHBEIE TeXHHYeCKHe
XapaKTepDUCTHKH NaHbl B npuiaraeMoil k OCY-1 uHCTPYKIHH.

B xauecTBe 34eKTpPONHNTA [JA pPa3psik¥ aKKyMyJsTOPOB
NpUMeHsAeTCss COCTaBHOM 3JeKTponur-pacTBop enkoro Kaaus I'OCT
9285—59 mapku A wmiam B, mrornoctd 1,19—1,21, ¢ no6Gaskoiéi moHo-
rafpata JquTHs — 20 rpamMoB Ha 1 autp. Ha stoMm snekTposante mMox-
Ho paboTaThb B npepenax temnepatyp ot —15° mo +35° C. Cocrasuoit
3JeKTPONUT oGecneurBaer Haubojee MJIUTENLHBIX CPOK CAYXKOBI aKKy-
MyJasaTopoB (nopsizka 750 uMkKJI0B 3apsi-paspsn). Ilpu temmeparype
HiXe — 15° C aKKyMyJAsiTopbl JOJKHB paGoTaTh Ha PacTBOPe €NKOro
KaJiusl MoBBIIeHHO! miaoTHoctd: 1,256—1,27.

Ilpu 3apanke Bce GaHKM aKKyMyJsiTOpa COEINMHSIIOT JOCJeLOBa-
TeJbHO. 3apsig NPOU3BONAT OT MCTOYHHKA MOCTOSTHHOPO TOKa. Hop-
MaJlbHBIH TOK 3apsiga: 5,5 aMnep BHauaje B TeueHHe 6 yacos, 3aTeM
2,5—3 aMmmnep B TeueHHe NoCJAeNyIOIIHX 6 yacos.

Iocse 3apsiiky HEOOXOUMO MPOBEPHTh BOJLTMETPOM HaNpSKEHHE
Ha Kaxao# u3 GaHok. IIpM OTCYTCTBMHM HamnpsiKeHHS Ha KaKoH-iH60
13 6aHOK — TI0J3apsKaTh ee ellie HeCKOoJbKo yacoB. Ecnu nanpsiKeHue
He TOABUTCS — §aHKy HeOGXOAWMO 3aMEHHTD.

§ 2. Perucrpauusi ceficCMHYeCKUX KoJueGaHui
npu Ha6aonennsx ¢ OCY-1

IIpu pabore Ha ycranoBke OCY-1 ceficMHuecKu#t CHrHaz, perucr-
pUpYeMBbIi ceficMOMpHEMHUKOM, HaONIOfaeTcs B BHIe BepPTHKAJbHBIX
OTK/IOHEHHH Jiyya Ha 3KpaHe 3JEKTPOHHO-Iy4YeBOH TPYOKH C NJHTeNb-
HBIM IIOCJeCBeyeHHeM JoMHHodopa. I'opu3onTambHas (BpeMeHHas)
pasBepTKa 3TOr0 Jyda C 3aJlaHHOH CKODOCTbIO HauMHaeTcsl Hemocpen-
CTBEHHO B MOMEHT yAapa KyBaJjibl, Bo36YyXJIaiollero ynpyrue KoJe-
6anusi B rpynre. Jlns 3TOH LenH Ha DYKOsATKe KyBaJjbl yCTaHOBJEH
ClelHanbHbI TpepbiBaTe/Ib, COSJWHEHHBIH NPOBOJAOM C YCTPOHCTBOM
KAylUled pa3BepTKU OCUHJIJIOCKONA.

Bpemst mpuxoja CHTHajla OTCYMTHIBA€TCS Ha SKPaHe Ha OCHOBAaHHH
M3MepeHHsi PacCTOSHHS MeX]y HayaloM DasBepTKH Jyda (yxapoM)
1 u306paKeHHeM 3TOr0 CUrHaja. [l 3Toro npefycMOTPEHO CllelHaib-
HOe yCTPOHCTBO OTCUeTa BpeMeHM B BHJe NOTEeHIMOMeTpa CO WIKajoH,
Mpy NOBOPOTE PYYKH KOTOPOrO JIyd Ha 3KpaHe OCUHJIOCKONa IlepeMe-
l{aeTCs B TOUKY Hauyasa KOOPAHMHAT.

TTockonbky mpu pabore ¢ OCY-1 yerko HabawonaroTcd npenMylie-
CTBEHHO MepBble BCTYNJIEHMS, TO OOLIUHO PETMCTPHPYIOTCS NpsMas H
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npejoMentas BonHbl. Ilepemeriasa mecto ygapa (I1B) na pa3nuunble
paccrosinus (X) 'OT cefiCMOIIpUEMHHMKA (B COOTBETCTBHM C MeTKaMH Ha
ceficMHYecKOil Koce) M PeruCTPHPYsS COOTBETCTBYIOLIHE 3THM paccros-
HUSM BpeMeHa IePBBIX BCTyIJeHUH (f), HAaHOCAT COOTBETCTBYIOILUE
3TUM 3HauyeHWsIM X WU [ TOYKM Ha NpaduK B MPSIMOYTOJLHOH cHCTeMe
KOOpAMHAT Ha MHJAJAuMeTpoBke. Ilo 3TuM Toukam crTpoutcsi romorpad.
TIEPBHI OTPE30K KOTOPOTO XapaKTepH3yeT CKOPOCTb NpPsiMOH BOJHBI B
NepBOM CJIOe OT [TOBEPXHOCTH, a TOCJAeAYIOL[He — CKOPOCTH I'DaHHYHBIX
[pEeTOMJIEHHBIX BOJH OT HUXKeJeXKallluX TIpaHHIl CJI0eB, Ha KOTOPHIX
o6pa3yioTca npesoMieHHBle BOJHBL IlogpoGHoe omucanue MOJEBBIX
Habmofenuit ¢ OCY-1 nmaercs B mpuiaraeMoil X HeMy HHCTPYKIUH MO
skcmayaraunu. [ToguepkHeM aHIIb Ba)KHOCTh CTPOLOTO KOHTPOJS 3a
cobnoJendeM MOJSPHOCTH NPH TNOAKNIOYEHHH Npubopa K HCTOUHMKY
NUTaHUS, DOCKOJbKY HapylLleHHe 3TOr0 NMpaBuaa BefeT K BHIXOAY IpH-
6opa u3 crpos.

O6Getyno ceftcmonpuemuux (CII) ycranasauBaercs B 2—4 M o1
perucrpupyomero npubopa, Xopowo H3OAUPYETCS OT BHEIIHHX TOMeX
M B XOI€ CbeMKH OCTaeTCs HeHNOJABUIKHBIM; NMyHKT B036yxaenus (I1B)
nepeMelaercst no touykaMm npopunas. CbeMKy NPOBOAAT ONMeparTop, Bbi-
YucAuTENb M OAMH pabouui. Pabouuit NPOH3BOAUT yAapel, INepeme-
wasch no npoduiaio. Oneparop ©Geper orcyeTl 1O TPHOOPY u MO
MeTKaM Ha Koce, COeJHHSIOLIeH pa3MblKaTeNb KyBaJmbl ¢ TpUGOPOM,
ClTeIUT 3a TpaBUAbHOCTbIO mepeMeuleHus: [1B. Bolunciurens Beger
3allch [IOKa3aHWH B XKypHase H ctpout rogorpacdsl. Ilpu 6naronpusr-
HBIX YCJOBUAX B Ka)KAOH TOYKe NpodHas TNPOHU3BOAUTCS Bcero 1—
3 ymapa.

§ 3. Pacnoaoxenue npodmiein W cucreMbl HaGNIOAEHUH

Jnis npoBeleHHsi yBepeHHOH HHTepIpeTalHH roAorpadoB MNepBHIX
BCTYIUIEHHH Heo6X0AUMO, 4TOOLl 3TH roforpadel HMeslu AOCTATOYHVIO
npoTsiKeHHocTh. UeM JJMHHee rojorpad, TeM TOUHee ero HHTepmpeTa-
uusi. B 67aronpUsiTHEIX YCJOBUSX ONBITHBIM OllepaTopaM yAaeTcst
nosyuath rogorpadul gnuno#t no 100—250 m.

Ilpodunu Heo6X0OAMMO OPHEHTHPOBATH MO HAMpaBJIEHHIO TOPH3OH-
TaJledl, TpOK/AanbiBast UX Ha Pa3HBIX BBHICOTHBIX YPOBHSIX CKJIOHOB. Pac-
NoJIoXKeHHe Npoduiell B HanpaBJeHHU NaJeHHsd CKIOHA BelleT K YacToH
CMeHe BOJIH, rogorpadsl moJyyamTcsad KOPOTKHMH, OTHAeJbHblE CJI0OU
HeGONBIIOA MOLIHOCTH MOTYT IPONyCKaThCH.

YuuTeBasi, YTO B M3yyaeMOM I[IpeJOMJsOUleM TODH30HTE MOXKeT
UMeTh MeCTO 3HAUMTeJbHasi aHWU30TPONHUSI CKOPOCTeH, npoduay, N0 Ko-
TOPBIM TIpeJN0Jaraercsi BECTH CONOCTABJEHHE TPAHMUHBIX CKOPOCTeH
B Ipelenax ydyacTKa HCCHeLAOBaHMH, »Ke/NaTeJbHO OPHEHTHPOBATb B
OJIHOM HaTpaBJeHHH, a LIS OUEHKH aHH3OTPONHM BHIIOJHATH HabJio-
JEeHHS Ha KPECTOBHIX MPOPHIIAX.

Tlpodunu HabMIOAEHHI DO/KHBI paclojaraThesi, II0 BO3MOXKHOCTH,
Ha POBHBIX MJOLLafKaX. B NIPOTHUBHBEIX cryyasax rogmorpadel 6yayT Hc-
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KaxkaTbC ¥ norpe0yeTcs BBe/eHile NOMPaBOK 3a penbed, KpoMe TOro
MOTyT HabJOLaThCAd Mellalolliie OTpax<eHHble BOJHBL.

Cucrempbl HaGaoaenni. I1pu manornyGHHHON ceficMUyecKol CheMKC
MOTYT HCHOJB30BATHCS CIENYIOLIME CHCTEMEL:

a) ToueuHble ceHCMO30HAMPOBAHUA C MHOJy4YeHHeM pa30ObUIeHHbIX
OJMHOYHBIX TojxorpadoB. Paccrosuus MeXIy NIYHKTaMM HabJoneHHs
npd 3170M 6OJiblle IJIMHBEL KaKAo# u3 BerBell rogorpatdos. JaHHast cu-
cTeMa HabJroleHHi I03BOJseT H3yuyaTh TeOJOrHYecKHH paspes JHLIb
B OTJAEJbHEIX TOUKax Npoduas H npuMeHSeTcs uallle BCero NpH pe-
KOTHOCHUMPOBOYHLIX OOC/NE€NOBAaHUAX W IPH TOPU3OHTANbHOM, HJH
GMM3KOM X DODH3OHTaJBHOMY (YIJibl HaK/JOHa MeHbile 5°), CIOKOHHOM
3aJieTaHUM NPeJOMJISIOLIMX TPaHWL, W NpYU INJaBHOM H3MeHeHHH TIpa-
HUYHBIX CKOPOCTe#i B TODH30HTAJbHOM HalpaBJieHUH;

6) TOueyHBle 30HAMPOBAHHA C NMOJYYeHHEeM B Kax/JOM NyHKTe Hal-
6iiofenuss OBYX IPOTHBOIOJNOMXKHO HalpaBJeHHbIX BeTBell rojgorpada.
FlpnMeHsIIOTCS NPH HECKOJNBKO Ooslee CHIOXKHOM XapaKTepe IIPesOM-
AAOWHKX TPaHull ¥ NpH HeO6XOAMMOCTH OOJbIIeH TOYHOCTH H AeTaNb-
HOCTH HaOJI0NeHHIH;

B) TOYeYHble 30HAMPOBAHHS C NOJYYEHHEM Iap BCTPEUHBIX TOMO-
rpacdoB. JaHHas cucTeMa MCINOJb3yeTcss Ha ydacTKax JeTaslbHOH
CBHEMKH, JJs NOBHILEHHA TOUHOCTM W B3aUMHOTO KOHTPOJS M IIPH Ha-
JAYMA B HCCJIEeNyeMOM TeOJIOTHYeCKOM pa3pe3e KPHBOJHHEIHBIX TIpe-
JIOMJISIOMIMX TP aHUIL;

r) HenpepelBHOe NPOMUIHPOBaHHE IO CHCTeMe HaroHSIOIIUX TOAO-
rpados. Ilpy 3TOM PaCCTOSIHHSI MeXJAy COCeJHHMHK NYHKTaMH Hab6Jio-
IeHUH MeHblue IJIMHBL KaxkIoi u3 BerBelt rojgorpadon. CpeMKa no
JaHHOH cucTeMe NMPOBONHTCH B TeX CaydasX, Korja HeoOXOAHUMEI Je-
Ta/lbHble CBeJEHHs1 00 M3yuaeMOM yyacTKe W KOTHa HCcaefyeMble mpe-
JIOMJISIIOIME TPaHHULI UMEIT CHOXKHYI0 KpHBOJNHHeHHy0 dopMy H
TpebyeTcss X HeNpepbIBHOE IPOCJEKUBAHHE,;

1) HempephBHOe NPOGHIMPOBaHMe IO CHCTeMe BCIPEUHBIX TOJ0-
rpados. fdsaserca Gojee TPyAOeMKoil cHcreMoll Hab/ofeHHH, HO NpH
KapTHPOBAHHM Tex e TeOJIOrMYeCKHX TPaHMI, 4TO H B NpeblaylleM
cayyae, maer Gojiee HalleXHble CBEIEHHS,;

e) HempepbiBHOE NpOodUIKPOBaHHe MO CMEIIAHHOH cHcTeMe BCTped-
HBIX M HaroHsoWux roporpacos. Jlaer HanboJee HaleXHble pe3yJb-
TaThl TIPH HCCJEJOBAHUH CJOXKHBIX TNPEeNOMJAIONIHX [PaHUH, OXHAKO
Takas CHCTeMa fBJsieTcsl B TO JKe BpeMsi HanGojee TPYyIAOeMKOM.

§ 4. Momexu npu cbemKke, TAyOMHAa HCCaefOBaHMA
H NMPOU3BOAUTENbHOCTD

Mexanunyeckue mnoMexHu (MHKpOCeHCMBI) BBHI3BIBAIOTCA:
XOXKJEHHEM JIoJeHd ¥ >KUBOTHBIX Ha paccrosiHuu He MeHee 50—100
oT celicmonpueMHHKa, pa6otoit 6YpOBEIX CTAHKOB H JBHKEHHEM aBTO-
TpascnopTra B paauyce o 300 4 u Gosee, mposeTalOlUMH CaMoJeTa-
MH, PacKauWBaHAEeM BBICOKOH TpPaBel u JepeBbeB BOMH3H ceficMONpH-
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eMHUKa,BeTPOBOH BubGpanmell tejed@oHHBIX M TeserpadHLIX JHHHHA A
JI2II u T. I

DnexTpUYeCKue NOMeXH BhI3blBaloTcd HaBoixaMu Ha CII ot mpoxo-
ISux BOM3M npoduis IOA3EMHBIX M BO3JYUIHBIX JHHHE 3J€KTPO-
nepefayd W TealypuuecKMMH ToKaMu. IIpm Majawelx paccTosHMax Mex-
oy TIB u CIT (mo 10—25 M) ammauTyna curHana oT yAapa 3HauM-
TeJBHO 00Jbille aMILIUTY/Abl NOMEXH W perucrpanus KojeOaHHH Npous-
Bonutcst 6e3 3aTpyAHEHHUH.

HMsGexaTh TeXx MeXaHHYECKUX IIOMeX, YCTpaHeHMe KOTOPBIX He
NpeACTaBIseTCSs BO3MOXKHEIM, MOXKHO IIyTeM OpraHu3aunuu paGoT BO
BpeMsl HX OTCYTCTBHs. HacTo — 3T0 paboTa B NepephHiBH ¥ B BeuepHee
BpeMsi, KOTJa OCTaHaBJIMBAlOTCH CO3JalollMe NOMEXH arperatel ¥ Oc-
naGepaer Berep. HexoToporo ymenblleHMs BJMSHHSL BEeTPOBBIX MHUKPO-
ceficm ma CIT moxkuo no6Gutbhes, 3akaneiBasgs CI1 B ayHKm rony6uHOd
20—30 cm ¢ xoabueBoil kKaHaBKo#H. ¥Yno6uo CII pasmemnatb y nmyHKTa
HaGmiofieHus, a 1B mepemelaTs mo mpodui0 B HalpaBJeHHH HCTOY-
HHMKa TIOMEeXH.

Ecan yacrora moMmexd B 2—3 pasa OTJHYaeTcss OT YaCTOTHL CHUT-
HaJa, TO CUrHajl PerHCTPUPYETcs B OJHOM M TOM Ke MecTe 3KpaHa Ha
(hoHe XaOTHYHO INlepeMelalOLUXCSl OT yAapa K yAapy 3anuceli mno-
MeXH.

IF'ny6una HccneqOBaHUU B 3HAUUTENbHOH CTEeNeHM OIpe-
IeasieTcss ypoBHeM moMmex. VMelomuiicst ONBIT 3KCNJYyaTalHM ONHOKa-
HaJbHEIX CEHCMHMYECKUX YCTaHOBOK NOKAa3hIBaeT, YTO NIPH HCHOJb30Ba-
HHM TaMIlepa-KyBajibkl B KauecTBe CpelcTBa BO3OyKIeHMs YNPYTHX
BOJIH, NPU CpellHeM ypDOBHe MOMEX, OCTATOUHO JIETKO yJAaercs Npocie-
JUBATb NPEJOMJSIOUMe TPaHHULBI, pacloJiOXeHHble Ha IJyOHHax 10
20 #. Jra undpa moxer B 1,5-—2 pasa m3MeHSATbCSA KaK B CTOPOHY
yBeJHYEHHs, TaK U B CTOPOHY yMeHbIIeHHsi, B 3aBUCHMOCTH OT CTelle-
HHM 3aTyXaHWs YIPYruxX BOJH B TOPHBIX MOPOAAX, ompelessieMOH COOT-
HOILlEHHeM MOILHOCTel CJOeB B pa3pe3e M HX XKECTKOCTbIO, 2 TaKxe
YKCJIOM TPEJOMJSIOUIMX TPaHUL, PacloJOKeHHBIX BHILE HCCaefyeMo-
IO IpPeOMJSIIOLIEr0 TOPH30HTA; B 0c000 6JIaronpHATHEIX Caydasix OHA
nocturaer 50—80 m. DiaronpUsTHHIMH YCIORUSMH JAJS TOBBINIEHHS
rayGUHE HCCIEIOBAHWH SIBJASIOTCS: OJHOPOLHOCTb IOKpHLIBAIOILEH TOM-
114, OTCYTCTBHE B HeH pe3KUX NPOMEXYTOYHBIX I'PaHHI], BLICOKAs NJOT-
HOCTb TIOPOJ NOKPHIBAIOILEr0 M MPEJOMJSIOIEro TOPH30HTOB NMPH CO-
XpaHEHHMH COOTHOUIEHUSI v; > Uy, Gosbliasi, N0 CPaBHEHMIO C AJHHOU
BOJIHBI, MOILHOCTbL MOCJEIHEro, HU3KMUM ypoBenb nomex. 'nybuna wuc-
cjle[lOBAHMs, TPEBLINAIONIAS] OTMEUEHHbie Bblle 3Ha4eHHs, MOXKer
6LITb JOCTUTHYTA IIOCPEJCTBOM IPHUMEHEHHs CpPeJCTB BO3OYXAeHUs
KoseGanuil, Gosee MOIIHBIX, YeM KyBaila (TaMnep c NajalolluM Ipy-
30M).

[lpousBoauTENbHOCTh MAaJOrAyO6MHHOH celicMu-
yeCcXOH CbeMKH ONpelensercss B COOTBETCTBHH CO cHellHalb-
HbIMH HODMAaTHBHBIMM HOKyMeHTaMu [70], B KaxaoM KOHKPETHOM CJy-
Yae OHa KOPPEKTHPyercs N0 AaHHBIM paGoT ycTaBoBOYHOTO 3Tana. Ilpn
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pOBHOH NOBEPXHOCTH HaGJIOAeHHH ¢ HHM3KMM TPaBSHBIM HOKDOBOM, ¢
TPYHTOM <CpellHeldl TBEePIOCTH, CPeJlHHM YDOBHEM IIOMeX, CheMKOi o
cHCTeMe TOYeUHHIX 30HAMPOBAHHUH, C MOJyYeHHEM OJHHOUHBIX FOZOrpa-.
¢oB Ha orpesKax npobuns Aauaod no 70—100 m Kaxnel W pacno-
NoXeHUeM NyHKTOB HabmioneHus uepes 100 M — NPOU3BOAUTESBHOCTD
cocraBisier b—6 Touek (ceficMo30oHAMpOBaHui) B cMeHy. B Oaaro-
NpPUSTHBIX YCJOBUSX TIPOM3BOAMTENBHOCTb MOXeT jocThrath 10—
15 Toyek B cMeHy.

§ 5. Meroauka HaGJIONeHHH ¥ HX KaYeCTBEHHbHi aHaJIu3

B kaxpaom HOBOM paloHe B TeueHue NepBEIX 1-—2 nHeHl peKorsoc-
HHPOBOYHON CTAaJUU HCCTENOBaHHil ClefyeT BHINOJHATb YCTAHOBOUHBIE
(onbiTHEe) paborel. Ha ocHoBanHuM ycTanOBOUHBIX PabOT KOPpeKTH-
pyercst MeToliKa CheMKH: cucTeMa HaOJIOfeHHH, cnocob cheMKH, wwar
CIT u IIB, Macurra6 mocTpoeHust rofonpahoB, TayOuHa wucclenoBa-
HUH H T. I.

Atu paGoThl NPOBOAATCS B BHAE OJMHOYHBIX roforpaoB ¥ KOpOT-
KHX HeMpepbIBHEIX TPodHAeil U3 BCTPEYHBIX TroJorpadoB MaKCHMalb-
woft AnuHbl. IIpH 3TOM aHaJH3UpyeTCs XapaKTep M OCOOEHHOCTH cefic-
MOJIOTHYECKOTO Da3pe3a W perucrpauuu ceficMuueckux sosH. Orme-
yaercs, 10 Kakux paccrosiHuit Mexay CIT u IIB yBepeHHo mpocmiexn-
BaeTCs NepBOe BCTYIJIEHHEe ¥ TJe 4eTKO DerucTpupyercss Jullb GoJiee
HHTEeHCHBHast (aza TOTO Ke HMIyabCca; re IPOHCXOAHT CMeHa BOJH
W KaKoBa NpH 3TOM NPOTSIKEHHOCTb 30H WHTepdepeHIUH (30H COB-
MECTHOTO INIPOC/IeXKHBAHUA ABYX BOJH, HakJaAblBalOUUXcs APYr Ha
IpyTa); ¥MMeIoT J¥ MeCTO CJAydau W ecau [a, TO NPH KaKHX paccTosi-
uuax mexny CIT u I1B, xorga BosHa, pericTpupoBaBlIascs B MePBHIX
BCTYIJIEHUsIX, 3aTyXaeT N0 CMeHbl ee B INePBHIX BCTYIJIEHHAX HOBOH
BOJIHOH; OTMedaeTcs H3MeHeHWe BHIMMOH UYaCTOThI PErHCTPHPYeMOro
HUMITyJbCa.

Ha ocioBaHHM aHanu3a 3THX TaHHBIX ONpPeNesioT HeoOXOXHMBbIH
war HaGmogenu#, Hlar cryutaetcs B 30HaXx MHTepGepeHUHH W Ha yua-
CTKaxX, Ije Hab/ionaercss pe3kwil MPUPOCT BPeMEHH C pPacCTOSHHeM
(Huskue v*), W paspexaercd TaM, [ie NPUPOCT BPEMEHH C paccros-
HUeM He3HayWTeNeH (BBICOKHe U¥).

Yeranasausaercs paccrosuue Mexny CIT u IIB, naumnas c ko-
TOPOTO CjlefveT TePeXONUTh OT PerucTpallMd BCTYNJEHMS K perHcTpa-
unu (assl.

Omnpenensercss nompaBka 3a (asy NpH pPerucTpaldd XapaKTepHoH
¢dase. [as storo B ABYX-TpeX TOYKax NpodHJsS OJHOBPeMEHHO ROJ-
Hbl GbITH 3apervuCTPUpPOBaHbl BpeMeHa npobera 1o NepBOMY BCTyIJie-
HHIO ¥ 10 ¢asze. Pa3HocTs 3THX BpeMeH sIBJsieTCs NOMNPaBkKod 3a (asv.
dra nomnpaeka BBOAMTCS B Tojonpadbi, NOCTPEHHbIE 110 COOTBETCTBYIO-
wiuM ¢asam. Ecian B Xone CheMKH OBLIO 3aMEYEHO YBeJHYCHHEe BHIM-
MOTo TepHoa PErHCTPHPyeMoi BosHbL ¢ poctoM paccrosiuua CIT—IIB,
TO CJlefyeT HMeTb B BHAY, UTO 3a CYeT «PacTACHBAHUA»  HMIYyJbCa
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Pa3HOCTh BpeMeH mo (asde U BeTyMIeHHio (mompaBka 3a dasy) Oyader
VBEJHYUBATBLCA C PacCTOsiHHEM. B CBf3W ¢ 3THM Be/JMYHHa IIONPaBKH
JDOJMXHa KOPPEKTHPOBATHCS 10 AAHHBIM 00 H3MepeHHH BUAMMOH duac-
TOTHl HMIIyJbCa, TOJYyYaeMbIM B XOAe CheMKH.

B cayuae MHOrocnofHOro paspe3a NpH 4acTOM CMeHe BOJIH, COOT-
BETCTBYIOIIUX PA3JIHUHBIM IIPEJNOMJSAIOIIHM FOPU3OHTAM, JIETKO BIACTh
B OWHKGKY U TI0 BHIXOLE W3 30HBI HHTepdepeHIUM NepeliTH Ha peruct-
pauuio KakoH-nuGo (asbl, NPUHAB ee 3a NepBOe BCTyIJeHHe. UToOH
n36exaTh 3TOr0, HYyXKHO AOHTH 10 NMOCAefHeH TOUKH M3MEPeHUH U moe-
TODUTH CbEMKy B OODATHOM HanpaBgeHud. DTO AaeT BO3MOXKHOCTD
HabJI0NaTh TIPOCAEXKHBAEMYIO BOJIHY BHe NpeNesOB 30HBl HHTep(depeH-
HUy Ha croxoifHoM (oHe M, TakuM 06pa3oM, IPOBEPHTb, NPaBHILHO
au 6pajicst OTCYET BO BpeMs NPSAMOrO XOHa.

Ilpu nepexoge OT OXROH BeTWUUHBI 3afepKKH PasBepTKH K APyroi
BO BpeMsi CheMKH Heo6XoAuMO B 1—2 Toukax Tpoduas [enatb
mepekpeITUd, T. €. 6paTh OTCYeTBl IIPU JIBYX 3HAUCHHUAX BPEMeEH
3aIepKKH.

TIpu kauecTBeHHOM aHanusze rogorpador obpalllaeTcss BHUMAaHHe
Ha KoauuecTBo Touex Inepenoma {TII), dopmy oTpeskos rogorpados,
HX [JJIMHY, COOTHOLUIEHHWEe YIJIOB HAK/IOHA BCTpeunblx rogorpadgos. Ko-
JIMYECTBO TOYEK MepesioMa Ha KaxKAoi u3 BeTBed rojorpadoB pasHO
YKCAY TPEJOMJSIOIMX TPaHUll B HCC/AEIyeMOM TIeOJIOTHUECKOM paspe-
3e. [IpsMosunelinblil nay KPHBOMTHMHEHHBIH XapakKrep OTPE3KOB CBHje-
TEJbCTBYET, COOTBETCTBEHHO, O NOCTOSTHCTBE HJIH M3MEHUHBOCTH CKOpO-
CTell B TPEJOMAIOUIMX TOPH3OHTAaX H 00 MX NPSMOJHHEHHOCTH HJIM
KpUBOJIHHefiHOCTH. DOnblas OaubHa ONHHX OTPe3KOoB Troporpada mo
CPaBHEHHIO C JPYTMMH MJH YKa3blBaeT Ha CPaBHHTENbHO GOJbINYI0
MOIIHOCTh COOTBETCTBYIOIIUX IIPEJOMJISIIOIMX TOPU3OHTOB HJIM Ha He-
3HAYHUTEJbHOE OTJHYHEe CKODOCTH VIIPYTHUX BOJH B HHXKeJeXalleM INpe-
JoMJIsTiOleM Topu3oHTe, ECiHM yyacTKH OBYX BCTPEYHBIX rojorpagos
COBEpINEeHHO HJEHTHUHB], TO OTHOCSUIHECS K HUM TpeJoMJSIOIlUe rpa-
HUNBI MOpU3OHTAJbHBL Eciu OTpe3Kd, OTHOCAIHECS K OJHOMY H TOMY
e NPeJIOMISIONeMYy FODHM3OHTY, Ha NpsSMOM M O6paTHOM roaorpagax
HMelOT pasHblif HAKJOH, TO ATO yKa3blBaeT Ha HaJuyue B Paspesax
HaKJIOHHOH mpesioMJIsioniedl TPaHUIIHL.

Ananus nepsbiX rogorpados mo3go/sieT BHOpPaTb palOHAJIbLHYIO
(Haubosiee SKOHOMHMUHYIO) CHCTeMY HaOJIIOMeHUH, AOCTATOYHO IIOJHO
peliamllyo NMOCTABJAEHHYIO 3ajxauy.

Ecnu ray6uHa HMccaeTOBAaHME NP 3TOM OKAa3BIBAETCS HEAOCTATOY-
HOH, TO HeOoOXOAUMMO NpOaHaTU3UPOBAThb 1leseco00pa3HOCTh yBe/IHYe-
HUSI MOLLHOCTH CPeICTB BO3OY:KAEHHS ynpyrux KoseGaHui.

CgeneHuss © XapakTepe, BpeMeHH NDOSBJEHUR U JAJUTe/b-
HOCTH JeHCTBUSA TIOMEX JJal0T BO3MOXKHOCTH TaK OPraHH30BaTh pabo-
TH, YT0OBl CbeMKa MPOBOOHIACL BO BpeMA HX MHHHMAaJbHOrO
ypOBHSA.

Hansele xpoHOMeTpaxa MO3BOJSIOT OMpENeJHTb IIPOU3BOJUTE/b-
HOCTL paBoT 8 KOHKPETHBIX YC/IOBHSX CBEMKH.
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§ 6. 3anuchp pesyabraToB HalOJaiofeHuH M nocrpoeHue roporpados

3anuch Pe3yabTaTOB HAONIOLEHHWH B NMOJIEBOH XXYpHaj MOMXET BHI-
HONHATBCA N0 NpHaaraeMomy o6pasny xypuana (puc. 3).

B nepBoit rpade oTMeuaercs NMOPSAKOBBII HOMep HabJOfaeMoOH
TOYKU ¥ OTMEYaloTCs MeTKM Ha NPOBOXE, BO BTOPOH — DPacCTOsSHHE
[IB or CIL

ONBITHBEIME ONEpaTOpPaMH DErHCTPALHsl OTCUETOB BeleTcsi Hemno-
CPeNCTBEHHO B MUJJIHCeKyHAaX. Ilpu 3amucd HeoGXOXMMO jJesaTh OT-
METKy O NOJOXEHWM IlepeKaiouaTessl IJIMTEJbHOCTH PAa3BEPTKH M 3a-
IepXeK, MOCKOJNBKY NIPY UX Pa3jMUHBIX NOJOXKEHUSIX MeXIy OTcyeTa-
MH HepeNKO HabJIIoJaloTCs PaCXOXKIEHHd, CYLIECTBEHHO HCKamaloutue
OTAeJbHble BeTBU rogmorpada. Ecau takve pacxoxkieHdss UMeEIOT MeCTO,
TO LeaecoobpasHo KaK MOXKHO peXe MEeHSTh PasBepTKy U 3aJepiKKH.
[lpu HeCNOXHBIX YCIOBUSX PErHCTPalHM Ha OJNHON CTpaHAULE XKYpHaja -
MOryT (UKCHPOBaThCS HabnioJeHHsi NBYX romonpados.

HaunnaromyM UCIONHUTEISIM PEKOMEHIYETCS 3alOJIHATh BCIO CTpa-
HUIY, 3alUCHIBAs BCe NOKa3aHHUA: NeJeHUs], NJIUTEJIbHOCTb [Pa3BEPTKH,
3aepKKU U JIMIUb 3aTeM HOKa3aHUS B MCeK.

Ecnu orcuersl 6epyTcs He mO NEPBOMY BCTYIUIEHHIO, a N0 IEPBOM
unu HanboJiee UeTKOH (pase, B KypHaje 3amHCHBAIOTCA BENHUHHBI
nonpaBok 3a (asy. CXOppeKTHPOBAHHHIA OTCYeT BHIUMCAsSETCS B He-
TUHHBIX BpeMeHaxX BCTyIJIenust (c mompaBKofl 3a «ba3y) W B BuIe oc-
DEeJHEHHOTO NOKa3aHMs M3 NBYX WJH OOJbIIEro KoJuuecTBa Habuaione-
nHl, ecJi NPOU3BOLUAMCH NMOBTOPHBIE HAGJIONEHHUS.

B rpatdy «Ilpumeuanuss» 3aHOCATCS JaHHBIE O crlocobe CheMKH, O
noMexax, O BCTPEUeHHHIX ocoGeHHOCTsX peibeda, HKCHPYIOTCS MOMEH-
THl Nlepexoja C BCTYIJIeHHs Ha (pa3y, MOMEHTH CMeHb! BOJH B IEPBHIX
BCTYNIJIEHUNAX, XapaKTep H3MeHEHHS BHIUMOTO IEpHOla pPerucTpupye-
MOT'O HMILyJibCa.

IMoctpoennie rogorpador B Noje BeAeTCs ONHOBPEMEHO C 3aNUCHIO
pe3yabTaToOB Hab/IONeHNH Ha cocelHel CTpaHMIE XKypHaja Ha MHJJIU-
MmeTpoBod Oymare. Ilpu mocmpoenns Ha BepTHKAaJBHOH OCH HaHOCATCS
BpeMeHa mnpobera B MUJIMCEKYHAAX, O FOPH3OHTAJNbHON — PacCTOSHUA
no npoduaro B Merpax. Haubosee yacto ajas moctpoenus roporpacos
NPOLOJIBHBIX BOJIH B XypHaJje y1o6Hb MaowiTalbl: 0 OCH pacCTOSHUI
1:1000, mo ocu Bpemenn B 1 cm— 10 mcex. Oxnako HepelKo
oKasbiBaooTrcs Oojee yAOOHEIMM HHble MaciITalObl — KpaTHble OTMe-
JeHHBIM.

Ecnm B pe3ysbTaTe CbeMKM INOJyueHbl OMUHOUHBIE pa3ollieHHbie
roporpadsl, To A5 KOHTPOJs 32 HX KaueCTBOM HeoOXoLuMa IOCTaHOB-
Xa KOHTPOJbHBIX TOUeK B 0GbeMe, He MenbumieMm 10% ot ux ofuiero
KOJIM4eCcTBa.

Hasi cucreMbl M3 ABYX BCTPEYHBIX rogorpados KOHTPOJAb OCYLIECTB-
ageTcs N0 B3aMMHBIM BpeMeHaM, KOTOpble He AO/KHB OTJAHYATHCA
apyr ot apyra Gojee 4eM Ha 2 mcex. JIna ABYX IPOTHBOMOJOKHO Ha-
npasjieHHBIX rojorpad)os M3 OJHOTO MyHKTa Ha0J10XeHUA NPH BHLAEP-
’KaHHOM TeOJIOTHYECKOM CTDOEHHM NOJKHBl COBNajaTh 3HAYeHHUs, OT-
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cekaeMble Ha o0ulefl ocH BpeMeH NPOAO/XKEHUSAMH OTPe3KOB rojorpa-
(oB, OTHOCAUMXCS K OJHOH M TO 3Ke TPeJSOMJSIONIed TpaHHle.

Ilpn Hanuuuy AOMYCTHMOH HEYBsS3KH, He INpeBhilIamolleH yka3aH-
HOH BeJMUHHBI, TOLONPa(El HCIPaBASIOTCS IYTEM CMeIleHHs HX BAO/bL
ocH BpeMeH HaBCTpPedy HPYr APYTYy A0 COBMAAEHHSI B3aUMHBIX BpeMeH
(HayanbHash BeTBb IPH 3TOM MOKET NOMEHSTb HaKJOH).

§ 7. OGopynoBaHHe U MeTOAMKAa HAOMIONEHUH NOMEPEYHBIX BOJH

Ha6mronenuss nonepeyHblX BOJIH MO3BOJNSIOT IOJAYYUTh BaKHYIO
NONOJIHUTEbHYI0 MH(DOPMAIHIO, YTOUHSIOUYID CTPOEHHE BepXHei ua-
CTH paspe3a. B YACTHOCTH, 3TUM CIOCOO0M MOTYT BBISIBJAATHCS U IPO-
CIeXKHBAThCS NPAHULBl [pas3fesa, He BbiensieMble C [NOMOLIbIO IIPOo-
FiOMBHBIX BOH. VM MOXKeT ObITh OAHOZHAYHO DeLIeH BOMPOC © HaJH-
YUH TPYHTOBBEIX BOJA. Kpome Toro, mpu ceficMOTeo/IOTHUECKHX HCCAen0-
BaHHsX HeoOXoAMMa cama o cefe OLEHKa CKOpOCTe#l paclpocTpaHe-
HUSL YIPYTUX TMOTIEPEYHBIX BOJAH U, B TIPYHTOBHIX Tojmlax. [lpu pe-
[IeHUY BONIPOCOB HMHKEeHepHOH IeOoJIOTMH JaHHble 06 3TOM IlapaMerpe
H CKOPOCTSAX TPOMONBHBIX BOJH TO3BOJISIIOT PAcCYHTATh TaKHe mapa-
MeTpBl Iopojd, KakK Monyab lOHra u xoadouuuent Ilyaccona, npu
ceficMHUECKOM MUKPOPaNOHUPOBAHUM — NOJYUHTb YTOUHEHHBIE KOMHUe-
CTBEHHBIE JaHHble O NPHPAILEHHSIX HHTEHCHBHOCTH.

ITpu HaGnONEHUSIX MOTYT MCIOJAb30BATHCS NMOMNEpPEYHble BOJHB, 110-
JIIPU30BaHHBIE NMEePIeHIUKYAdpHO (cuctemMa ¥¥) u mapamnenbHo (c-
creMa XX) X JuHuu pasBegounoro mpoduasi. Haubosee vacto nabiw-
naoTcd neprueHAuKyaspHo (YY) HanpasieHsble KojeGaHus.

Hnst Bo3OyxpaeHus KoseGaHHE NPOXOAST HeryiyboKuil wmypo.
B crenky mypda mepneHZUKYJISPHO NMPOMEIIIO 3aKaNblBaeTcs OTPe30K
6peBHa piunod 1,2—1,6 m u nuamerpom 10—15 cm ¢ momepeyHBIMH
HaceuKaMH Ha !/3 ero TVIyOGHUHBL. YAapbl MPOH3BOASATCS 110 TOPUY GpeB-
Ha. CelilCMOTIPHEMHHKH BAABIMBAIOTCS CBOMMH IUTHIKAMH B CTEHKH
CTenyuanbHEIX AMOK TakKe B TOPH30HTAJbHOM MOJOMEHHH, IepIeH/k-
KyJAsipHo npoduio HaGJIONeHHH, T. e. KX OCH OKa3hBAIOTCS Napa-
JeNbHBIMH OcH 6peBHA, N0 KOTOPOMY MPOH3BOMATCS YAADHL.

[Ipu na6aionennu nonepeuusix Boax ¢ OCY-1 nyukr Bo3GyKAeHUS
(ITB), Kak mpaBuJIO, OCTaeTcst Ha MeCTe, a CeHCMONPUEMHHK mepeMe-
waetcss no npodumo. B ocraapHOM MeTOZMKA M CHCTEMBI HOJIEBBIX
nabaofenuii, o6pa6orka u TpeGOBAHUSA IO TOYHOCTH OCTAIOTCH TEMH
¥e, YTO U AJis IPOLOJbHBIX BOJH.

[lonepeunsle BOJIHBI Yallle BCETO XapakKTepH3YIOTCs NPHOMM3HTENDb-
HO BIBOe Goapliell aMIUIATYHOH KojieGaHHH, 4yeM IPOAOJbHEIC H HHOH,
yaige BCeno, MeHbIIell YacToTo#. DTH OTAHYHS B OJIarONPUATHBIX CIY-
yasx nossojsiior ¢ OCY-1 perncnpupoBaTh NonepeuHsle BOJHBL IO TOH
e MeTomuKe BO3GYXKIeHHS YIPYrux KojeGaHui, uTo W Aas Habiiwo-
JeHHs TIPOJIOJIBHEIX BOJIH — 10 XapaKTePHEIM 3KCTpeMyMaM B Imocie-
AY©OLMX BCTYNJEHHAX OXHOBPEMEHHO C perucrpalyel TepBHIX BCTY-
JIeHH# TPORONBHBIX BOJMH. JTO HAMHOTO YIpOIlaeT H yCKOpseT HOJy-
yeHHe MAHHBIX O CKOPOCTSX rnomepedHblx BosH. IIpu Bo3MoKHOCTH Ha-
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610lleHNH TONepeyHBIX BOJIH 1O TaKOH METOAHKe IO CIelHaJbHOMY
IJ1s HUX cnoco6y ciefyeT BEUIOJHATh JIHIIb YCTAHOBOUHBIE M KOHT-
poJibHEIE HABJIOAEHHUS.

HnTtepnperanusa roxorpadoB MONEpPEYHBIX BOJH NPOHM3BOAMUTCH TeM
xKe crnoco6oM, UTo W /i MPOMOJbHBIX BOJH, H OTJENbHO ONMHUCHIBATBHCS
Ae Oyner.

Ins mosyyeHHst YTOUHEHHLIX HAHHBIX O BeJHYHHAX TJ1aCTOBBIX CKO-
pocrell TIOTEpeYHbIX BOJIH, TaK K€ KaK U JJd IPOJOJNbHBIX, H yTOUHe-
HHs XapakTepa ceHCMOTe0JIONMYECKOro pa3pe3a BHIONHSIETCS CEHCMH-
YyecKH#l KapoTax CKBaXXHH C COOTBETCTBYIOLIEH OPHEHTHPOBKOH ocell
celiCMOTIpUEMHHUKOB.

§ 8. Annaparypa, oGopynoranue U MeTOAMKa CefiCMOKapoTaxa
MAJBIX FAyOuH

B ckBaXXMHHBIH cHapAA BXOJAT: CKBAaXKHHHBIE NMPHOOp, NPHUKKMBI,
kabeab u rpys. Posp ckBakuHHOro npuGopa BHINOJIHAET OOBIYHHIE MO-
JIeBOil ceficMonpuHeMHHMK, BXxoasumui B Kommaekt OCY-1. Bo Bpems

a & b

Puc. 4. Tlpuxumuble ycTpoficTBa Ajs ceficMonpueM-
HHMKOB, NpuMensieMbie npu celficMokapotaxe ¢ QCV-1

M3MepPEeHHMH CeHCMONPHeMHHK A0JKeH ObITh IJIOTHO NpPHIKAT B BEPTH-
KaJBHOM TIOJIOKeHHHM K CTeHKe CKBaKMHBL. JT0 JOCTHTaercs ¢ TIo-
MOILLBIO IPHUKHMMHOTO yCTpOMCTBa, He BXxoasuwero B koMmmiaexkr OCY-1.
OHo MoxeT OBITb HM3TOTOBJIEHO COGCTBEHHBIMH CHJaMHu. PexkoMmenpy-
I0TCSl TPH Da3HOBHMJHOCTH NPHXHMHBEIX YCTPOHCTB (pHc. 4):
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3aKpelsieHue cefiCMOMPHEMHHKA B CKBaXKMHE NOCTHraeTcs 3aKiH-
HHBAHHEM CHapsiia IPH MOMOIIM KJIWHA, TOABEIEHHOr0 Ha TPOCe
(puc. 4,a);

3aKpelyieHHe CefCMOTpHEMHUKA MPOM3BOJAHTCA HaKayHBaHHEM pe-
3MHOBOH KaMephl BO3JYXOM [IpH IIOMOLIM aBTOMOGHJBHOTO Hacoca
(puc. "4,6);

CeHCMONIPHEMHAK 3aKpeluisieTcss NPH MOMOLIY IPYKUHHBIX HOMXeEK,
Bpe3aloUIHXCsl B CTeHKH cKBaxuu (puwc. 4,8). Ilepen wu3mepeHusAMH
CHAPSA CO CXKAaThIMU HOXKKAMH ONYCKaeTcsl Ha MaKCHMaJbHYIO TayOuHy
HCC/IeIOBAHMH, 3aTeM HOXKKH OCBOGOKAAIOTCS W YNMHPAIOTCSH B CTEHKH
ckBaxuHbl. HabnioneHus mpoBOASITCS NpU IOfbeMe cHapsiaa [56].

OnucaHHBle YCTPOHCTBA NO3BOJSIOT HAJEKHO 3aKpelasiTh CHapajg
B HYXXHOM MecTe HeoOCaXKeHHOH CKBaXKHHBI U OC/iab/siTh, HaTsKeHUE
Kalesnst 'BO BpeMs U3MepeHHUi.

PoJsb rpys3a BHINOJIHSET OOBIMHO CTajJbHasi OOJBaHKAa BeCOM 5—
10 ke, mpukpenaseMasi K cHapsaay cHusy. CHapsii TofBeur¥BaeTcs Ha
ka6esie, B TOM YHCJIE 3JIEKTPOKAPOTAKHOM, MMeIOlieM He MeHee IBYX
KU AJs COefMHEHMs CeHCMONPUEeMHHKA C BXOZOM PErucTpPHpYOLiek
annaparypsl.

ITepen HayaoM HM3MepeHHH CHapsA ONYCKAOT Ha MaKCUMAaJbHYIO
riyOuHy HCCIeJOBaHHS, 3aKPelSIOT ero, 3aTeM 0ciabmasioT Ka6Genb.
ITo xomanae oneparopa B61u3M ycThs ckBaxuuel (0,3—0,5 #) mpous-
BOJUTCS yAap u OGepercs orcyeT mo npuGopy. asee, ecau mpousso-
OUTCSl JIHHEHHBIH ceHCMOKapoTaX, CKBAXKWHHBI CHapsii nepemeilia-
eTcsl BBEpPX C 3apaHee BHIGDAHHBIM IAaroM B C/AEAYIOLYIO TOYKY CKBa-
JKUHB! B Onepauus nosropsierca. M Tak BIOAb Bcelt CKBaMKHHBI, BIJOTH
JI0 TIOBEPXHOCTH.

IMoMexamu riayOMHHOMY CeHCMOKapoOTaxy, KpoMe TeX, KOTopbie IPH-
CYUIH Ha3eMHOH CbeMKe, SBJISIOTCH KaGesbHble BOJIHBI, BO3HUKAIOLLHE
ot corpsicenuil Kabens. Ouu ocnabisiorcs wHaTsKeHdeM Kabens BO
BpeMsi H3MepeHHH HJH TOJBECKOH ceficMONIpHEMHHKa Ha PEe3HHOBOM
xryte. KaGenbHble BOJHBI, BHI3BaHHBIE YAapaMH KyBaJjibl, MOTYT pe-
TUCTPUPOBATHLCS B NEPBbIX BCTYIMJIEHUSX H, OYAYYH NPHHATH 3a IIO-
Jie3Hble BOJIHBI, PAaCIPOCTPaHSIOIHECS 10 TOPHBIM NOPOAAM, MOTYT Cy-
LIeCTBEHHO MCKaXKaTb NpefcTaBleHHe 00 UCCAENYEMOM T'e0sOrHYecKOM
paspese.

Kaporax o6caxenHsix ckBaxud ¢ OCY-1 ocyllecTBasaTh npakruse-
CKM He yJfaercsl ¥3-32 HaJNMuMsl MOMeX B Bule TPYOHBIX BOJH.



Taasa 11

UHTEPNPETALLUS MOJIEBBIX MATEPHAJIOB

[lpu uHTEpHpeTAN MM MOJIEBLIX MaTepHAJIOB CelcMOpa3BeIku MaJlbix
riyOuH HCHOJB3YIOTCS NPAKTHYECKH Te K€ TMPHeMbl H CIocoObI, 4TO
W TIPH MHTeplpeTauun oGbluHON ceficmopasBegkn. OHa ckiaablBaeTcs
U3 3ramna cefiCMHYecKOH HHTepIpeTalMHd MOJY4YeHHBIX TpHU CbeMke
roporpatoB, 3Tana Te0JOTHYECKOH HHTeplpeTannd IO OTOXKIecTBJe-
HHIO IPeJOMJSAIOIIHX NPaHULl C FeOJIOTHYeCKMMH TPaHHLaMH M 3Tala
crnenuanbHoil 06paGOTKH MOJYYeHHBIX MATEPHAJOB IO OIleHKEe cefic-
MOTeOJIOTHYEeCKUX YCJIOBHH M ONpejeseHHI0 pacyeTHBIX NapaMeTpoB
ISl Hy:XJ TpoeKTHpoBaHMA. B HacTtosiliefl TyiaBe omuchiBaloTCH Ipe-
MMYILIECTBEHHO CIOCOOB! CeHCMUUYECKOll u TI'e0JOrHYecKOH HHTepIpeTa-
LIWH.

Haubonee npocrble cnocoObl ceAcMHYecKoil HHTepNpeTalHu NpH-
MEHHMB! TIPH ‘HEeCJOXKHOM TeOJIOIHYeckOM paspese: C BblAepXKaHHBIMH
MJIOCKMMH IpaHHLAMH pa3jesa CJIOeB, MaJbIMH YIJaMH HakKJOHa Dpa-
HUIl, TNOCTOAHHBIMU CKOPOCTSIMH YIPYTHMX BOJH B NPEJOMJISIOIEM TO-
pHU30HTe M TOKpHIBawouieil ero Toawe. IIpocreie cnoco6el, 6yayyu npu-
MEHHMBI B CJIyude CJHOXHBIX TPaHHI, NAIOT HELONYCTHMO GoJblIxe TOo-
TPEIHOCTY B OMNpeleeHHy IJyOHH NPeJOMJSIOIIMX IpDaHUI U CKOpO-
cTefl pacnpocTpaHeHysl YIPYIHX BOJIH.

‘Huxe paccMaTpuBAalOTCSl B OCHOBHOM OTHOCHTE/bHO HECJOXKHbIE
cnoco6sl uHTepnperaluu. Bosee c/oxKHasg HHTepNpeTanmus HCMOJb3Y-
eTcsi NPEeHMYLIECTBEHHO B CTAlMOHAPHBIX KaMepaslbHBIX yC/OBUAX,
MO3TOMY ee MPHEeMBl MOTYT OBITb NOYEPNHYTH M3 COOTBETCTBYIOUIEH
chelUaJbHOH JuTepaTypbl U PYKOBOACTB MO celicMOpa3Benke.

§ 1. NMaockne ropusoHTaNbHbIE NPEAOMAAIOMHE PAHALbI
(vr mocrosiHHa)

a) Jlyxcnoitnan cpema. logorpad mepBuix BeTymieHuil ponHst P
COCTOMT M3 ABYX NpPAMOJHHEHHBIX OTPE3KOB (puc.5) — rogonpada nps-
MOH BOJIHBL M rojorpada NpesoMJIEHHOH BOJHHL.

Hntepnperanust rogorpados Mo3posiseT ONpelesuTh CKOPOCTH pac-
MpoCTpaHEHHs YUPYTHX BOJH B NepBOi M BTOpO#l cpemax M TAYOHHY
MpesIoMJSIOWIeH TpaHuIlEl A.
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Bennunnp CKopocTedl ¥, B NepBOH M BTOPOH Cpefax ONpenessior
MO0 HaKIOHY FOROTpadoB ¢ MOMOILBIO HOPMYJbI

vem B2 (8)
At

C yBenuuenueM Af ¥ Ax TOYHOCTb OnpejeeHUs CKOPOCTed BO3pac-
Taer. v¥, ompeleseHHas no Togorpady NpsiMoi BOJHHL, BCETja [PaBHA
CKOPOCTH NIPsiMOi BOJIHBL. JIJIs1 MOPH30HTAJBHBIX TPENTOMJSIONHX Tpa-
HHI[ KaXyluecss CKOPOCTH PaBHBl MCTWHHBIM TDaHHYHEIM CKOPOCTSIM.
I'nyGuHa 3ajeraHHs NpeJoOMJSIOIEN TpaHULBl /) TIOACYHTHIBAETCS

no gopmyie

by — _utl 9)
2cosie
nau no dopmyJae
Xt.n /7}2—"()1
S e 10
rie v; U v,— CKOPOCTH YNPYIHX BOJH B BepXHeH M HHUXKHell cpe-

Aax,

ty — BpeMsi, OTCeKaeMOe Ha 0CH OPJHHAT IPOJOJIKEHHEM
rogorpada IpeJOMJIEHHOH BOJIHHI,

{12 — NpeleNbHBIA YTOJ MajeHHs ceHCMHYECKOTO Jiyda Ha
NPEJIOMJISIIOILYI0 TpaHUNy, ONpenensieMbHi 1o ¢op-

. LN
MyJe sinije=—;
Uy
Xrn — PacCTOSIHHS OT Hayaja KOOPAWHAT 10 MPOEKIHH TOUKH
nepeceyeHHsl oTpe3koB roporpadoB Ha ock abemuce,
H3MepeHHOe BJOJb 3TOM OCH.
TlpuiMep uHTeprpeTallud NpuBeleH Ha puc. 5. 3Hauenus  2C0Siis
1 v, — Ty
—_ —~———, HeoOXOJUMBIe AJs OnpeaeseHns Iy GHH o popmy-
2 v+ v,
aaM (9) u (10), MOryT CHUWMATBECH C AAIOLMXCS Ha puc. 5 rpaduxos,
rie OTMeyeHHble 3HAUEHMS TOCTPOEHBl B 3aBHCUMOCTH OT OTHOLIEHHS
01/02.

3a HeOOJNLWIMM HCKJIIOUEHHEM STH 3HaueHUs JiekaT B Ipeflenax
1,8—1,95 n 0,32—0,43 cooTBercTBeHHO. BepxHHe 3HaueHus 3HeCh Xa-
PaKTepHBI 1Jisl cjaydaeB, KOrJa U, NpeBbiliaeT v; B b pa3 U Gojee.
DT0 MO3BOJISIET ONpPENeNsiTh TNIYOMHBI GHICTPBIM NPUGJMKEHHBIM CIO-
co6om. Hampumep, riiy6uHa MOXKeT ONpelesiaThCs TIO  IOJOXKEHHIO
TOYKH neperuba (¥rn) Kak h=(0,4--0,33) xyn. Jns cayuas na puc. 5
(v2 mpeBbimaer v; Gosee ueM B 4 pasa) h=0,4-9,1 »=3,64 u.

6) Mnorocnoiinan cpepa (v;<<vy,<lvs<.. v;). Topmorpad mnepBbIx
BCTYIJIGHHH NIpefcTaBasieT co60i BHINYKJYIO JOMaHyO JIMHHIO, COCTOS-
ILyI0 M3 JepeceKalomluXcs APYr C APYTOM NpPSMOJHHEHHBEIX OTPE3KOB
(puc. 6). Unco TaKHX OTPE3KOB PABHO 4MCIYy CJAOEB B cpele.
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Tlo romorpadam ompenessilOTCS CKOPOCTH PacHPOCTPaHEHHS YIpy-
THX BOJIH BO BCEX CJIOSIX pa3pe3a M ITyGHHEI BCeX IPeJOMJSIONIHX
rpaHuIL.

CKOpOCTH Uy, Uy, Us, ... ¥;, COBNAJAIOLIHE B CIydae NOPH3OHTAIBHOTO
TIOJIOXKEHHs NPEeJIOMJSIOMINX TPAHUI ¢ KaXKYMHUMHUCH CKODOCTSMH
1%, vo*, vs* u v,¥ BhuHcaAwT No dopmyne (8).

TCayOuubl TpesOMJISIOIIHX TPAHHIL MOTYT ONPEAeNAaThbCs ABYMS
crnocobamu: NpuGIHIKEHHBIM, HO 6oJiee GBLICTPBIM CIIOCOOOM CP e X HH X
ckopocTeil m Gosee TOYHBIM, HO OPAaBHUTENBHO I'DOMO3JAKHM CIIO-
co60M NJ1aCTOBHX CKOpPOCTEH.

CnocoG cpepHux cKopocreit (cnocod «fp»). Bce ciom, Jexamue
BBILIE HCKOMBIX MPEJOMJSIOLIUX T[PaHHUI, DAcCMATPUBAIOT KaK ONHH
OJHOPONHBIH C/0H ¢ ITOCTOSHHOH CKOPOCTBIO PaclipOCTPAHEHHS B HEM

VIOPYTUX BOJH U, Ha3blBaeMOH cpeaneil ckopocThio. JlanbHefimee pele-
HHe 3ajayyl NPOU3BOJUTCS TAaKHM XKe CIocobOM, 4TO ¥ B Cjaydae JBYX-
cnoiinoit cpefbl. CKOPOCTh U ONpeNeNsioT NPHUOIHIKEHHO IO HaKJOHY
npsAMOH, COeJHHSIOLEHl Haya/lo KOODAMHAT C TOYKOH Hayaja Ilepece-
yeHus rojporpada, COOTBETCTBYIOMIETO HCKOMOH IpeSOMJSIOmeH rpa-
Huue. HaifineHHble 3HAYeHHSI U H ¥; HCKOMOM NpejoMJISIOUleHd I'paHHIILl
nopacrasisior B popmyay (9) uau (10) BMecto vy U vy U, TaKuM o6pa-
30M, HaXOAAT TJyOMHY HCKOMOH TpaHHILHL.

Ipubauxxennas OblcTpasi MHTEpNpeTanus, B TOM YHCJAE MO 3Haye-
HHUIO TOUKM Nepern6a, TakKe NPOH3BOJUTCH TeM Ke CIoco60M, UTO U
7151 IBYXCJOHHOH cpenbl.

Cnoco6 nuaacrossix ckopocteil. [Ipu 3ToM crocoGe MOLIHOCTH Tiep-
BOTO CJIOS OMpefesisieTCsi TaK e, Kak U B NpeabayuieM. Moinoctb
BTOporo <nos Hy HaxoauTcs u3 PopMy.sl

1 H2

toy= 2H cosiyz+ 2
Uy Uy

cosiggs, (11)

rae i3 = arcsinv,/v,;

i9,3 == arcsin v,/v;.

MomguocTs TpeTthero caos f; — u3 dopmy.ast
H , 2 H. , 2H

! [o{o}] l1,4+ 2 COS I24 + 3
Uy Uy Us
rae i4=arcsinv,/v,;

i9,4 = arcsin v,/v,;

i34 = arcsin vy/v,,
to2; lo3;fos — BPEMEHa, OTCeKaeMble Ha OCH BpPeMeH IpOJOIKEHUSAMH
NepBOro, BTOPOr0 ¥ MOCJEAYIOUMX TOROTrpadoB NpesoMJIEHHBIX BOJIH.
Cay6uHbl NpesoMJSIONMX TPaHWL HAaXOAAT CYMMHPOBAHHEM MOILHO-
CTeH 3aJieralolilX BhILIE CJIOEB.

Ipannuel, HafijeHHble MO CnOcOGY IJIACTOBBIX CKOpoOCTell, ompeje-
aswoTcest 6osee TOYHO, yeM 1O crmocoly cpeaHux ckopocrefi. Ha puc. 6
OHH 3aHUKEHB! 110 CPABHEHUIO C MCTHHHBIMH nHa 14% u 15% wus-3a
omwuGoK B onpenenenuu v’ u v’
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o Av
IlpeacraBnene o BO3MOXHOH BejuunHe OLIHGOK

% B caydae

Uy
TPEXCHIOHHOH TOPH3OHTAJNbHO-CIAOUCTON Cpensl B 3aBUCUMOCTH OT COOT-
HOLIeHHs CKOpOCTell n==0,/v; NalOT Tpadukn Ha puc. 7.

3necp uMCIEHHBlE 3HaAuYeHHSA Uyf/u; nas ‘COOTBETCTBYIOUIUX KPHBHIX
nauel nudpamu 0,1; 0,2; 0,3 u 1. 4. Tpaduk paccuuran aas m=—= ,
1
m=l, rne H; 1 Hy — MOIHOCTH nepBoro (MOKPHBAIOMET0) # BTOPOTO
(MpoMexXyTOYHOr0) C/l0€eB.
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Puc. 7. Tpaduk ana ouenkn omuGOK B
OTpeeNIeHHsX CKOpOCTell Up M Ug AN Tpex-
CNOMHOrO paspesa

Kak Buano Ha rpaduxe, cpeiHsii CKOpPOCTb, HalJeHHas IO TOdYKe
nepesioMa rororpada, MoxeT GHLITb KaK 3aBHIIEHHOH, TaK U 3aHUKEH-
HO# IO CpaBHEHHUIO C T, _

Av
ITpu pe3KHX pasNUUUsX B Us U Uz OWHOKH ——— % OTPHILATENbHBbI,

n
T. €. U MeHblle BLIUHCICHHON; IpH ONU3KUX 3HAUEHHUAX Uz U U3 OINHOKH
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NONIOXKHUTENbHEI, NpHYeM MO aGCoJIOTHOH BeNHYMHe OHH Gosblue, 4eM
3HaueHHs OWHOGOK ¢ OTPHUIATEJNLHBIM 3HAKOM.

H
BennunHa OMHGKH CYyLIECTREHHO 3aBUCHT OT M ==—%. Ecan 0y u

1
U3 NOCTOAHHBI, & MeHsIeTCsA M, TO a6CcoMIOTHOE 3HAaUeHUe OUINOKH pe3ko

H3MEHSAETCS H MOMKET HMMeTh KaK IOJIOXMTe/NbHBIH 3HaK, Tak H OTPHU-
nateabHbiil. HanGospinne OIIHGKY TIOAYYAOTCS IPH Majofl MOLIHOCTH
BTOPOTO CJOSL.

Hcnonb3ys mapaMerpsl paspe3a, mo rpaukaM MOMXKHO OLEHHThb
BO3MOXKHYIO BeJNHUMHY OHIMOKM OIpeesieHHs CpeJHeH CKOpPOCTH IO
TOYKe Mepesoma rofporpacda, a ¢ nomoupio Gopmyas (9) — oTHOCH-
TeNbHYIO OIHKGKY ONpelesNeHus TVIYOMHBE MPeOMJSIOmIeH IpaHHIH.

Heobxoaumo 3aMeTuTh, YTO ONpejeseHHe CPeRHeH CKOpPOCTH U IO

TOUYKe IepejoMa rogorpada sABis- H o+ He
ercsi yallle BCero JOCTaTOYHO TOU- AR
HBIM U INI03TOMY METOA «fp» IIHPO-
KO IpHUMeHsieTcs Ha NpaKTHKe, 71V,

B) «Bmmagenue» maacra. Ilpn 16| %,
ONpPE/IENIeHHbIX ~ COOTHOIIGHUA CKO- 45 RN
pocrefl W MOIIHOCTeH H OJHOBpe- ' NG
MEHHOM  BHITOJIHEHWH  ycaosus ' [ a5 "\

It N NN

U, >V, NOPOMEXYTOUHBIE I[IPEAOM- 73 7] A
JISIOUIAE TOPU3OKTE MOTYT OKashl- | e A N
BaTbCsl He OTOOpaXKeHHHIMH Ha
rogorpade mepBeIX BCTymIeHu#, 1f
OT0—TaK HasblBaeMBIl ciydail VL
«BBINaIEHUS] TJIACTa» WU «CHaemno g2 03 a4 a5 06 a7 @8 U]

30HBI», KOI'la ONpejesieHue TIyGHH
IO HHXKe JeXalux Inpegomnsio- Pu 6C 8. Ommbka B ompeneieHun
ik rpasit o rozorpagy nepax IMOM worol nperounouel
BCTYIJIEHHH BO3MOXKHO JIMIIb C
HeJONyCTHMO O60JbIIOH OIIHGKOM.

«Brinagente miacra» DPOUCXONUT IIPH ONpeNESeHHBIX COOTHOLIe-
HHAX CKOpOCTell YIpYrHX BOJH M MOIIHOCTEH CJ/I0eB B TIe0JIOTHYecKoM
paspese, Korjga, Hanmpumep, H3-3a MaJsiofl MOLIHOCTH NPOMEXYTOUYHOTO
cnost ero NpeJOMJIeHHas BOJIHA BCIOAY DEerHCTPUPYETCS B HOCHEAyIo-
HIMX BCTYIIEHHSIX M MO3TOMYy Ha romorpadax IepBHIX BCTYIIIEHHH He
orobpaxkaercs. B ciyyae «BBHIIAfEHUS» I1aCTa MHTEPIPETHPORATH IO-
norpadsl MepBHIX BCTYIIEHHE OOBIUHO He UMEeT CMBICJA.

Ouri6ku B ONpefeJeHuH TIyOHHB 10 BTOPOH mpenoMJsiollel rpa-
HUIBI, BO3HHKAIOUIME 3a CUET BhHITAREHHS NMPOMENKYTOUHOM NpesoMJsiio-
1lefi rpaHuIb, BO3PACTAlOT NPH YMEHBIUIEHHH 3HaueHHs U,[/vy (puc.8).
Haxe B ycioBusax, HauGoJsee GIaroNpPHITHHIX IJIS CBEJEHHS OIIHUGKH
K MHHEUMYMY (U5, U2 U U3 GJM3KHM IIO CBOHM 3HaueHusiM), OmHGKa B
ompefeneHun Taybuusl gocturaer 20%.

Ha npakruke Hepenkxo BcTpedaeTcsi TaKkKe cjaydadl BHIIaLeHUS
IPOMEXKYTOUHOH TOJIIM ¢ MaJo# cKojpocThbio. Hanpumep, B cay-
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yae ec/li paspe3 CBepXy BHU3 IpeictaBiieH caabblMH CyrJHHKaMHu,
toHKuM (0,5—1 M) ciaoeM IVIMH cpelHel IJIOTHOCTH, MOILHBIM CJIOEM
c1a60 BJAXKHOTO HJH CYyXOTO TecKa W MOINHOH TOJIIeH MIOTHBIX TJIWH.
Cuioft mecka 3gech NPONYCKAETCA COBCEM, a IMiyOWHA TpaHuMLBl pasfena
MEXAY CyXHM TIeCKOM ' IJIOTHBIMH TJIHHAMH OTIpelesisieTcsi ¢ OmUOKOf
(mo 50%).

B cnyuae, ecnm Bhe OCHOBHOTO TIPENIOMJSIONIETO TOPH30HTA CO
CKOpPOCTbIO YIPYTHX BOJH B HeM U3 3ajieraerT TOHKHH cjo#l ¢ GoJbuieil
CKOPOCTbIO Uy, IIPEJOMJIEHHAs BOJIHA Ha OCHOBHOR TpesomJsiolie

v LA
N / /
[ \iﬂx N // v < ‘U’E?v:?
. i ‘Il/'
o AN\ A . b’
& [N inp £
Va \———~*———‘L U.;< Va = Ué
Cnp2 inp
‘U"
? \
2 N
I/Z,

Puc. 9. DxpaHupoBaHHe OCHOBHOTO IDEJOMJSIONWEr0 TOPH3OHTA TOHKMM
TIPOMEXYTOYHBIM IJIACTOM

rpanHne o6pa3oBaThcs He Moxer (puc. 9). Taxum o6pasom, nmpome-
XKYTOUHBIA CJIOH BBICTymaeT B DOJIH CBOeOGPa3HOTO 3KpaHa, a OCHOB-
Hasl TIpesIOMJISIIONasi PpaHuIla OCTaeTcs HeNOCTYITHOH AJIS MeToAa mpe-
JIOMJIIEHHBIX BOJIH.

Bo us6exxanue rpy6eix omuOOK B ompeleseHHH TJIYOHH MpeEIOM-
JSIOIIMX TPAHUI 3a CUET HETOYHOrO ONpENENEHHS U, <«BHINaJeHUs
nJacTa» WM SBJEHHs SKDAHHPOBaHUS De3yJbTaThl ceflCMHUeCKOM
CbeMKH [OMKHBl KOHTPOJIHPOBATbCS APYIHMHM METOXaMH TeO(DHU3HKH
HJIHM OMOPHBIM OypeHHeM.

§ 2. IlaocKue HAKJIOHHBbIE MPEJNOMJSIONMHE FPAHKLBI
(vr MocTOsIHHA)

a) JApyxcaoinas cpepa. [lisi mpoBeXeHMs HHTepUpeTaUHMM i
HAaKJOHHBIX TpaHHIaX HeO6XOAMMO pacrnonaraTh AByMs rojorpadamu,
NpO#leHEIMH B NMPOTHBOMOJIOXKHEIX HANPaBJEHUAX: N0 BOCCTAHHIO U 10
MajleHHIo TPaHUulE. DT0 MOryT ObITh JUGO IBa BCTPEUHBIX roxorpada,
au6o gBa roporpada, NPOHAEHHBIX M3 OAHOTO NMyHKTa HaGJIONEHHS B
MPOTHBONOJIOXKHBIX HalpaBJEHHUSX.

Tlo BcrpeuynblM rogorpataM HHTepNpeTalHs MOMXKeT BEeCTHChb CIIO-
cOo00M TIOCTPOEHHSI Pa3HOCTHBIX roforpados, ONUCHIBAEMOM HMXe IS
ciayyasi BOTHYTHIX NPeJOMJSIOIIMX Tpadul (cM. § 3). 3HaueHus Bpe-
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Med T’ u T”, oTcekaeMble Ha OCH BPeMeH BCTPEYHHIMH romorpadamu
npeaoMJeHHBIX BojH [” u I'”, nomKHBL GHITb paBHH Apyr JAPYTYy B
CUJIy TpUHUMENA B3auMHOCTH (puc. 10). DTO CBUIETENBCTBYET O BHICO-
KOH TOYHOCTH NOJIEBBIX HaAOJIOAeHUH.

Tlpu uHTepnperanuu ronorpacdos, NPOHAEHHBIX M3 ONHOTO NYHKTa
B NPOTHBOIOJOXHLIX Hanpasjeuusx (puc. 11), KouTposeM KauecTBa
IBJISleTCA COBIAJeHHe TOYEK IiepeceueHHs NPONOJIKEHHs romorpados
npesnoMaeHHbIX BoaH I ¥ I ¢ 0CbIO BpeMeH.

Pasnuynbiit naksion rogorpacdos B IpsSMOM ¥ 06paTHOM HalpasJe-
HHMHM SIBJIIETCSl MPH3HAKOM HaKJoOHa rpaHuubl. IIpm stoM Gosee moso-
ruft oTpesor (¢ Gosblueii Kaxyllefics CKOPOCTbIO) HalpasjieH [0 BOC-
CTaHMIO TpaHHUB, GoJee KPyTOH — N0 MaJeHHUIO.

IMo romorpacdham ompenensloTcs CKOPOCTH YNPYTHX BOJH B Bepx-
Hell W HIDKHeH cpejax, yGMHBI 3aJleraHusi M YToJl HaKJIOHA IpesioM-
JIONlell TPAHULEL Uy H Ay HAXOAAT TeM e CIoco60M, YTO U A To-
PH30HTANBHO 3aJeralouMX IpaHHuL.

Tpu onpenenesun h Bxoasué B dopmyny (9) yron i ompenens-
eTcs no gopmyae

i== % (arcsin v—f - arcsin U—:) (13)

V- U4

" uad no opmyne (4).
[pu oxuHOYHHIX ToZOTpadax MOJyyeHHble ¥} M Kaxkyliascs CKo-
pocth v* moacraBasiotes B Gopmyny (9)
he Yt
2cosi*

, v
Orkyza ¢ omubkoit nopsaka 10% naxopurca i*= arcsin—;_
v
Omnpeneaus ray6uHbl B HECKONBKHX TOYKaX NPOQHUIS U NOCTPOHB
0 HAM TNPEJOMJSIOILYI0 NPaHHMIy, HaXOAAT ee yTOJ HakAoHa (@) C
noMollpblo TpaHcmopTHpa. llaflee, ecnu chbeMKa TPOBENEHA B Halpas-
JieHWM TIajeHHsl TPaHHubl, ONpPeNessioT TPAaHHYHYI0 CKOPOCTH H3 (hop-
MYJIBI

vF = ’Ul/Sin (I’ + CP),

rie {=arcsinv,/v,, a eclin CbeMKa INPOBEJEHA B HaNpapJeHHH
BOCCTAHUSl TPAaHUNB, TO U, ONpejeaseTcs U3 QOPMYaH

v* =0,/sin(i — 9),

Ilpu onpepenennn coueTaHHit BeNTMYHH CKODOCTeH 01 M vy m yraa
HaKJIOHa NpeoMJsiomledi rpaHAUbl ¢, KOTAa @==i, roforpac npesoM-
JICHHOW BOJHbI, TIOJyYeHHbIH B HaNPaBJEHAH BOCCTAHHS TpaHULBI,
MOMeT NpHOOGPECTH OTPHILaTebHEIH HaKJIOH.

Ilpu ouenb GonplMX yryaax HakKiOHA NPeSOMISIONEH TpaHuNE H
OnpejesieHHOM COOTHOIIEHHH CKODOCTEH Uy M Up, KOTAA 9=90°—i, ayu
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TpeJOMJeHHOH BOJHEI He BO3BPATHUTCS K IOBEPXHOCTH 3eMJH (TIpH cheM-
Ke B HalpaBJIeHHH NaJleHUsi TPaHUIB) ¥, Hao6opoT, (IPH ChEMKE B Ha-
NpaBJieHNH BOCCTAHHUS MPEJOMJAIONIEH FPaHUIEI) Jyd APSAMOH BOJHBI
MOXKeT He NajaTh Ha NPeJOMJSIOULYI0 TPaHMIy NOA NpeldeNbHBIM YT-
som. Takum 06pa3om, OXa3BIBAETCS, YTO eCJAM YToJ ¢ HaKJOHA Tpe-
JIOMJIIOLIER TPAaHUUbl BAOJbL JHHHM TPOGHUAsA NpeBbIIdeT HEKOTOPHI
npeneni, TO MO TOMy npoduaio GecrnojesHo BeCTH paGoOTy METOROM
PeIOMJIEHHBIX BOJIH.

6) Tpexcnoiinasa cpena. Tax e, Kak M B Hpeiulayllem cjydae,
cbeMKa MOXKeT NPOH3BOIMUTBLCS 1O ABYM TOROIpadaM, MOJYyYeHHEIM H3
OJHOro TNyHKTa Ha6JIONeHMs B INPOTUBONOJIOKHBIX HaNpaBJeHHAX
(puc. 12), unu wo BcrpeyHeM rogorpadam (puc. 13).

Hutepnperanus rogorpadoB MOXeT IPOBOAUTHCS CHocoboM mJiac-
TOBLIX CKOpOCTell Wiu cnoco6oM cpeaHux ckopocredl (f,) Hau AByMs
3THMM cnoco6aMu C OCpPeJHEHHEeM pe3yJbTaToB.

Cnoco6 nuaacrosbix ckopocreii. ITo naBym BcTpeuHbHM rojorpadam
uau roporpadam, noaydeHHHIM H3 ofHoro IIB B IpOTHBOMOJOMHBIX
HanpaBJeHUAX, ONPeJeNaoT U; U Uy, YTOJ HaKJOHA NePBOHl IPaHHLb ¢
u ray6uny ee 3aneranus noj I1B rax ke, kax 370 fenaetcsd B cayuae
IBYXCJaOMHOTO paspe3da. Haxolsit Kaxyuiuecss CKOPOCTH W34+ H Vs
N0 TPeTbUM BeTBSIM NPsAMOro u obpartHoro roporpados, OTHOCAIIMMCS
KO BTODOH INpesOMJSIOIIEH NpaHHLe.

BBIYHCASIOT YT 23 H $ OO dopMynam:

sin (i3 — $) = 22 sin (arc sin ~24- - CP) , (14)
v, 3+
sin (fg3 + 9) = Y sin (arc sin qil — np) ) (15)
'Ul 'va_
a Takxe o, ¥ B;:
= arc sin —& + ¢; (16)
U3+
B, = arcsin 'zi’ — 9. (17)
V3

OnpeneasioT ray6uny k' u h, BTOpO# npenomisiomell rPaHUIE
no gopmyJae

v, h
hy= —=2— 11" —— (cosa; + cosBy) | . (18)
2cos iz3 v,
Haxozxar ckopocTb pacnpocTpaHeHHs YHPYTHX BOJH Ha BTOPOi
. )
npesoMISIOell TpasuLe o hopMyte Uy= ——0
sin ig;3

Cnoco6 cpepuux ckopocrteit (fp). ¥V cucrembl rogorpados, NoJayueH-
HHIX M3 OJHOTO NYyHKTa HaOJIOJeHHs B NPOTHBONOJIOXKHLIX HanpabJe-
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HUSIX, IpaBble U JleBble BETBM HMHTEDPIPeTHPYyIOTCS IMOpo3Hb (cM. § 1).
Cpennne apudMernueckre M3 BLIYHCJIEHHBIX IO OTJAEJIbHEIM BETBSIM IO-
ponpatoB TayOGUH [Asd KaxKIOTO INPEJOMJSIOUIET0 TOPH30HTA SBJIS-
I0TCst HCKOMBIMH 3HaueHHsIMH [JIyOHH NOJA NYHKTOM HaGmoneHHd.

Jlns BeTpeuHBIX rojgorpadoB raybuHa [0 TNepBOi IpesnoMjsiouieii
TPaHHIHE HaXOQWTCH TaK Ke, KaK IPH HAKJOHHOM 3aJleTaHHM T'DaHULBI
B AByxcJloHOM paspese. [lajee, mo ToukaM NepeceyeHus roxorpapos
HaXOJSAT CPeJHHE CKOPOCTH B TOJIe, NOKPHIBAIOLeH BTOPYIO IpesoM-
JISIOLLYI0 TPaHHLY, BHUHCASIOT WX cpelHee apudMeTHueckoe U mHOn-
craBasior ero B dopmyny (9) mas onpenenennsi ray6UH BTOPOH mpe-
JIOMJIAIONIEH NpaHMILI NOX NMyHKTaMH HalGJIONeHUs.

Tlpy Hanuuuu HAKJIOHHBEIX TPAHHI, TaKKe MOKET MMeThb MECTO sB-
JIeHHE <«BhIMafieHUst cjos». [IpH 9TOM NpUYHHAMK BHINMAfEHHS] MOTYT
GBITH HE TOJIBKO ONpeleseHHbIe COOTHOLIEHHSI CKOpocTel 05, Us H Uz M
momuocted Hy, H, u H;, HO u BeJMMYHHBI YIJIOB HakKJoHa TPaHHL
VP H Q.

§ 3. Bornyrble mpesomisiomue rpaHHLbl

Ecnu paguyc KpHBH3HBI NpeJOMJSIONell TIpaHUIB 3HAYUTENbHO
6osblie rayOMHBL, Ha KOTOPOH OHA pacmoJsaraercs, a TPaHHYHAsA CKO-
pOCTh He TIpeTepleBaeT Pe3KUX H3MeHEHHI BOJb NpodHisd, TO MeTol
NpeJOMJIEHHBIX BOJIH MO3BOJSIET HaXOAWUTb TAyGUHY W  OIpelensTh
¢GopMy TaKOH TpaHHILI, a TaKKe IPOCJEXHBATH H3MEHEHHS TIpaHHU-
HBIX CKOpOCTeli B HanlpapjaeHuH npocuns. Jns mHTEpnperanuu HeoO-
XOJMMO paclojaraTh ABYMSI BCTPEUHBIMH rojorpadamu (puc. 14).
KpuBoaunneiinasi ¢opMa ronorpadoB ¢ ONMHAKOBBIMH 3HAKaMH HX BhHI-
FHYTOCTH OOBIYHO YKa3BIBaeT Ha XKPHUBOJMHEHHEIl XapaKTep IpejoM-
JSoeHd NpaHHLbL.

J1s KONMMYeCTBEHHON WHTEpPHPeTalud CTPOSTCS PA3HOCTHHI Trofo-
rpag 6(x) u aunus f(x) Ha HHTepBaJe NpoGHAs, TAe COBMECTHO IpPO-
crexuBatoresi 06a BCTpeuHHIX roforpada. B oxHOl M3 Touek mpoduis
(sampumep, B TouKe S;) B Iperesax 9TOro HHTepBaja ONpeaessioT
pPa3HOCTh MeXAY B3aUMHBIM BpeMeHeM I ¥ BpeMeHeM IO OJHOMY H3
rogorpados, Hanpumep I/—At=T—1”. Ilanee, Hag 310l Xe TOYKOH
npoduas ¢ MOMOIIbI0O H3MEPUTENs OTKJaAbBaloT Af BBepPX M BHH3 OT
apyroro roporpaga /7. TToBTOpHB Takue omepauuu AJs pgAa TOYeK
npoduns (Sg, S;, ..., S,), JeXalluX BHYTPH HHTEPBAJa COBMECTHOTO
MPOCNEeXKHBAHUSI TOZOTPatdOB NPENOMJEHHBIX BOJH, H OCPEIHHB TOJY-
YeHHBIE TOUKH, IIOJYYaloT PA3HOCTHHIH Tonorpad O(x) (BepxHAS KpH-
Basi) H JUHHIO f(X) (HUXKHAA KPUBasi).

Ecnu pasHocTHBIH rojonpad mpeacrasiseT coboH IPSIMYIO JHHHIO,
TO, TOJBL3YSICh €€ YIJOBBHIM KO03(hdUIMEHTOM, BHIUKCASIOT TPaHHUHYIO
CKOPOCTh (Vy=wr) 0 dopMmyJie

Ax
A0

v, =2

(19)
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14. OnpepelieHlie MOJOMeHHs BOrHYTOH TMPeAOMAAIOLIEH TPAHULE IO BCTPEYHLIM
nueM pasHocTHOro rojorpada M JHHHH fo)

rojiorpadam

(c nocrpoc-



Ecau pasHOCTHBIM Tofofpad) KPHBOJIMHEEH, YTO CBHIETENbCTBYET
006 M3MeHEeHHMH Up BAOJb MPOdUJIA, TO ero OCPeNHSIOT JOMaHOH JHHUe
H JJIS KaxKJIOr0 M3 OTPe3KOB ONnpelensiioT vr. Ecau Takoe ocpegHeHHe
HEBO3MOXHO, TO Up ONPENENSIOT MO HAKJIOHY KacaTeJbHOH B HYXKHOMH
Touke romorpada. ®opmysaa (19) B mpuUMeHEHHM K KPHBOJHHEHHBIM
rpaHuIaM Jaer NpUGJHIKEHHOE 3HAYEHHE U, TAK KaK OHa CIIpaBelJIHBa
JHUIIb [AJS IJIOCKHX IPEJOMJISIONIMX TpaHHUIL.

Cay6uusl g0 mperoMusiiolledl TPAHUIB BHYMCASIOT Mo Ghopmye
(9). 3nauenus BxoAAUMX B (HOpMYNy fy CHUMAIOT C JIHHMH £(X) B CO-
OTBETCTBYIOLIMX TouKaX mnpocuns. Ilpemomasiomrass rpaHdna Haxo-
IOHTCS KakK ornfamoumias Oyr OKpPyKHOCTell, IIPOBEEHHBIX U3 TOYEK IIPO-
GHuAs pajMycaM¥, DaBHBIMYU TJIyOGWHAM, BBEYHUCJIEHHBIM N0 dopMmyJe
(9), npu uaMensoUIeMcs .

§ 4. Kpusoanneiinple npenomJsiioliye rpaHuibl CJIOKHOH opmbl

Hnrepnperauus NPOU3BOJUTICI METONOM NOJeH BpPeMeH.

ITo gByM BCcTpeuHbIM rogorpadaM u H3BecTHOHl TOCTOSIHHOH CKO-
pOCTH U; B MepBOH Cpelie AAHHBI METOX NMO3BOJISIET ONPENETHTh IOJO-
KeHHe INpeNoMAsiollefl DpaHWUbl H BeJHYHHY TPaHHYHOH CKOPOCTH B
npesoMasolieM ropusoHnrte. I'panuma Moxker uMmerb Ji06yio  (opmy,
CKOPOCTb BO BTOPOH cpejle B FOPH30OHTAJbHOM HampaBJieHHH MOXKeT
OHITh KaK IOCTOSIHHOH, TaK M HepeMeHHOH. B orimume ot cmoco6oB fp
H «IJIACTOBBIX cKoOpoctefl», faHHBIM cmoco6 sBasietcst TouHBIM. Hemoc-
TaToK €rnoco6a — ero CPaBHHUTEJNbHO OOJbINAST TPYLOEMKOCTb.

MHTepnperanyio HaYHHAIOT € MOCTPOEHUSI [0 BCTPEYHBIM TOHOrpa-
dam moseil BpemeH. Ilo ogHoMy M3 romorpatoB, Hanpumep roporpa-
oy I'” (puc. 15), Gepercst BpeMsi £, KOTOPOMY COOTBETCTBYET MOMEHT
nepecedenuss GpPOHTOM NPOJOMJEHHOH BOJNHBI JHEBHOH IIOBEDXHOCTH B
touke npotunst S;. Ilo Tomy ke romorpady Gepercs ellle HeCKOJBKO
3HaYeHUH BpeMeH, COOTBETCTBYIOIIMX TOYKaM mpoouas S, Sz u T. I.
Onpefensitorcss pasHOCTH MEXIY 3THUMU BpeMeHamu At"=1,"—1,”,
At"=1t"—1t," u 1. 0. Paguycamu, paBHBIMU TPOU3BENEHUAM U; HA
STH Pa3HOCTH, U3 TOUeK So, S; ¥ T. A. mpodHIs, KaK U3 LEHTPOB, IPO-
BOAAT AyrM OKpyxKHOcTei. Orubaiollas 3THX Ayr SIBJAsSETCS HCKOMOM
H30XPOHOH co BpeMmeHeM £'=12 mcex. Caeayioliie H30XPOHBI C BpeMe-
gamu 11 mcex, 10 mcex uw T. I. CTPOAT WK aHAJOTHUHBIM 00pasoM,
WM HCNOJb3ys HMEIOLLYIOCs H30XPOHY f1”7=12 mcex B KauecTBe ONOp-
woit. Ecnu noctpoenne Bemercst BTOPLIM CIOCOGOM, TO ONOPHYH) H30-
XpoHy, corjiacHo npuHnuny Iiofirenca, paccMaTpHBAIOT Kak reoMer-
pHYeCKOe MeCTO HCTOYHHMKOB 3JeMeHTapHLIX BOJH. B COOTBETCTBUH C
T¥M Ha OINOPHOH H30XPOHE TMOMEHIAIOT LEeHTPH, H3 KOTOPBIX NPOBOJSAT
Oyru pajuycaMH, DaBHBIMH IPOM3BEIEHHSIM U; Ha Pa3HOCTb BpeMeH
ONOPHOM M MCKOMON HM30XPOHBI. YKa3aHHBIM CIIOCOOOM CTPOSIT BCE OC-
TaJbHBlE M30XPOHBI AJsi 060UX romorpados.

Ha mckomo#t npesomasiioneil rpanyie TOMXKHO BEITOJIHSATBCS YCHAO-
Bue: T=¢'4-4”, rge ¢ u t” — Bpemena no rogorpadam [ u I'”. C yue-
TOM 3TOT'O OTBICKMBAIOTCSl TOUKH IlepeceuyeHMsi H30XPOH, CyMMa BPeMeH
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KoTophix paBHa T. B nannom mpumepe T=—13 mcex, a ToukaMu mepe-
ceueHusi H30XPOH, YOBJIETBOPSAIOINX STOMY YCJOBHIO, SIBASIOTCH TOYKH
a, b c d e [, g h DT TOUKH OmMpeaeNsiOT MOJIOXKEHHE NPeJOMJISIO-
el TpasHIBbL
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Puc. 15. VHrepnperaunss BCTPEUHBIX ToOAOrpaoB MeTONOM
noJjieii BpeMeH

Jns HaXx0oXAeHUS CKOPOCTH B INPeJIOMJSIOIIEM TopH30HTe OepyT
TPOU3BOJILHYIO TOUKY Ha IpesoMJsAIoed IpaHule ¥ OT Hee BAOJb Ipa-
HMIBI OTCUHMTHIBAIOT PacCTOsiHMe NO TOUYeK INepecedeHHsl TPaHHLBL C
H30XPOHAMH OJHOTO U3 moJseli BpeMeH. [To HaliieHHEIM 3HAUEHHSIM pac-
CTOSHUH | W BpeMeH, CHSITHIX C M30XPOH, B NpPSIMOYTOJbHOH CHCTEMe
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KOOPJHHAT CTPOAT rogorpad ckomabasied Bonubl. Ilo yriosomy koad-
GbuyenTty rogorpada ompenensioT CKOPOCTh B IIPeJOMJSIONIEM TOpH-
30HTE.

AL

UV, = .
Y

(20)

Ecnu roporpad HMMeeT XPHBOJNMHEHHYIO (OPMY, TO Tpejesibl 3Ha-
YeHHH Ur HaXOAST N0 YIVIOBHIM K03dvbHIMeHTaM KacaTesNbHBIX, NpOBe-
JIeHHBIX K Toforpady B HYXHHIX TOUKaX.

ITons BpemeHH W NOCTPOEHHAas IO HHM HpeJOMJSIONlas TpaHula
OTPaHMYUBAIOTCS [BYMS MepHeHANKyAsgpaMu K H30XpOHaM, IpOBeleH-
HBIMH M3 nyHkTOB Habmomenus O’ m O” (cm. puc. 15).

Haronsiomue rogorpagui. ITocTpoenue npemoMasiomieil rpaHusl 1
onpejenente TPAHUYHONH CKOPOCTH Upr BO3MOMKHO H IO HAaTOHSIOIIUM
roporpadam. MHTepnperanus HaudHaeTCs C NOCTPOEHHUS IOJell BpeMeH
(130XpoH) MPAMBIX BOJIH U3 NyHKTOB HabmoneHuss Op u O; (puc. 16),
NpeaCTaBJASIOWAX co00H KOHIEHTPHYECKHEe OKPYKHOCTH. 3aTeM cpef-
HUH Toporpad yAJHHsIeTCS 3a CUeT IapaJilejbHOTO MepeHoca H CoBMe-
IIeHUSI C HUM IIePBOTO U TPETbero rogorpados.

Taxue cocraBHble rogorpadbl Ha3bBAlOTCd CBOJHBIMHU T O JO0-
rpadpamu Janee, mo ceogHOMy rouorpady, TeM xKe cnoco6oM, 4TO
U AJIS BCTPEUYHBIX roporpacdoB, CTPOUTCS NoJie BpeMeHH. Touku Inepe-
CeyeHUs ero H30XPOH C ONHOFMEHHBIMM H30XPOHAMH IIoJlel BpeMeH
NpSMOH BOJNHBI COEJUHSIOTCS IIJIaBHBIMH KDHBBIMH, 0603HaueHHBIMH
uepe3 S; u Sp. K 3TUM KpHUBHIM NPOBOZUTCH KacaTelsibHasi, KOTOPYIO
MOXHO PacCMaTPHBaTh B IePBOM NPHOIHKEHHH KaK NPeJOMJISIOULIYIO
rpaHunly. COOTBETCTBYIOLEe NPUOIMKEHHOe 3HaueHHe NpaHUYHOH CKO-
POCTH Ty~ HaXOAAT AeJieHHeM OTpe3Ka JAaHHOH NpesloMJsIollell rPaHu-
IBl, 3aKJIOUEHHOT'0 MeXAy ABYMsi JIOGBIMH GJMKANIINMH H30XPOHAMH
CBOJHOrO rojorpada, Ha pasHOCTb BpeMeH 3THX H30XpoH. B paccmar-
puBaeMoM ciayuae: or=1340 m/cex.

Hernnzoe nonoxeHue NpesoMJSIOILEN TPaHUIEl U HCTHHHOE 3Have-
HHE Up HAXOAAT CJAELYIOUIUM 06pa3oM.

U3 touku M (rTouka TepeceueHusi KacaTeJbHOH K KpuBod S; ¢
Oanuxkaiiled H30XPOHOH CBOJHOTO roaonpada), Kak 3 LeHTpa, paguy-
COM, PaBHBIM TIPOHM3BefleHHIo Uy =1340 .u/cex Ha pas3HOCTL BpeMeH co-
CeJlHHX H30XPOH CBOLHOrO rogorpada, JenarT 3aceuky Ha Gmkaii-
mefi M30XpOHe. 3aTeM, NPUHHMAasl 3Ty 3aCeUKy 3a LEHTDP, TeM XKe
panuycoM JIeNaloT APYIYIO 3aCeuKy Ha CJIeAyILeid H30XpoHe H T. 1.
3aceuykd COeJUHSIOT NJIABHOH KpPUBOH, KOTOpas MOJXKHA GHITH HCKOMOM
npesioMJsIoledl TpaHuIeH W KacaTbesl KpuBOi Sp. Ecim mocTpoenHa#
KpuBas (BepxHAS NyHKTHpPHas JHHHA R~ Hapuc. 16) mepecekaer Kpu-
Byl0 Sp, TO 3aJ4alOTCs [JPYrUM 3HaueHHeM Up, PaBHbIM, HalpuMep
1800 m/cex, u NpPOM3BOAST aHaJOTWUHblE NOCTpoeHHs. Ecim B 3TOM
cryyae NOJYYeHHAss KPHBas OTKJIOHAETCS BHHU3 OT JHHHH Sy H He
HMeeT C Helf OOMHX TOYeK (HMXKHSAS NyHKTHpHAas KpuBasgs RT Ha
puc. 16), To 3amaloTcs ellle OAHMM 3HaueHHWeM Ur (CPENHMM MEXAY
4 3ak. 446 49
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1340 m/cex u 1800 m/cex w paBHbIM 1660 m/cex) m BHOBb NOBTOPSIOT
nocTpoeHusi. B pesysbraTe OKasbBaeTcsl, UTO MOJYyYeHHas KpHUBas
Kacaercsi KpHBO#l Sy U, ClIE€ZOBATENbHO, SIBISIETCS MCKOMOH IPEJIOM-
Jasiowedl rpanuuefi (cmomHas JuHES R ma pmc. 16), a cxopocTh
{0r==1660 m/cex) — UCTUHHOH DPPAHWYHOH CKODPOCTHIO.

§ 5. lperomasioman rpaHuua B Gopme CryneHu
M BepTHKAJbHbI{ KOHTAKT NOJ HAKJIOHHBIM CJ0OEM

Ha puc. 17 usobpaxeHsl BCTPeyHHle roforpasl MepBHX BCTYILIE-
HUH Haj crynedblo. Kaxnawlit w3 stux romorpados cocrout #3 4 oT-
pe3koB: rojgorpada npsMofl BOJIHEL, roaorpad)oB Hajy NPUIOJHATOH U

Emeer Cmeer
ol
80)
7

Puc. 17. Omnpejenense NOJNOMEHHS H BHICOTHI NPEJOMJSIOIIEH CTYNEHH. 10
BCTPEUHBIM Trogorpadant

ONYILEHHOH CTYNEeHSMH W KPHBOJHHEHHOro rogorpada AHdparupo-
BaHHOH BosHBL MHTeHCHBHOCTD MUParvpoBaHHBLIX BOJH C PACCTOSHHEM
ObICTPO Magaer OO0 HYJs.

VlaTepmperanus pacCMOTPEHHOR CHCTeMbl BCTPEYHBIX roaorpados
aeT BO3MOXKHOCTb ONpENeNHTh I'yOHHBI 3a/leFaHHs] NPHIOAHSATOrO H
ONYIEHHOTO KPBUIbEB CTYNEHX Noj TyHKramu Habmiogenn#t O; u O,
BBICOTY CTYIEHH AR H ynOJ HAaK/JIOHA KpbLILEB CTYIEHH (@), eclu OH
OINVMHAKOB JJ1s1 060HX KpBLIbeB.
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BePTHKA/ALHOTO KOHTAKTA. N0J HAKJIOIHO 3ajerawiM jaoeM 0O BCTPeulbIM

Puc 18. Onpegenenne IOJOXNEHHA
roforpagam



CKOpOCTH yIpVrHX BOJIH W [VIyGHHBI KDPBLIbEB CTYNEHH NOA NMYHKTa-
MU HabniofieHu#l BBIYHCAsSIOTCS mo dopmyaam (8), (9) u (10). ITpoc-
TefmuM ¢nocoboM MOOKEHHe TOUKH NMPOEKIMH Kpas CTYNeHH Ha Mpo-
¢unb Habnogenus (Touka L)) HaXOLUTCSA IO TOUYKE MHUHHMYMa KPHBO-
JUHeHHOro yuacTKa romorpada, moJgyyeHHOro M3 NYHKTa HabJoJeHud
O, (touxka Ky).

Bricota crymenn Haxoiurcs mo Gopmyse

v, At

Ah .
2 cosi

(21

rae At cHuMaercs € uyeprexa.

BeprHkxanbHHH KOHTAaKT NDOJ HaKJIOHHO 3aJe-
raloUuM CJAOEM H COOTBETCTBYIOIIME eMy Tromorpadsl mepBhIX
BCTyIJIeHHH H3o6GpaxkeH®n Ha pHc. 18. BerBu romorpados cocrodar us
TpeX NPSMOJIMHEHHBIX OTPe3KOB.

[TonoxeHHe BepTHKAJbHOTO KOHTaKTa Ha mpoduie JoKaiaudyercs
TOUKOH mepenoma Fy romorpada, uaymero u3 Oy, u obnactbio Lolg
BCTpeuHoro rojorpata. I'sy6uHB NpeJOMJSIOIUX TPaHHL U YroJa MX
HAKJIOHA OUpPEeAeNSIOTCS TeMH e crocof6aMy, 4YTO ¥ B IpeAblayLieM
cayuae.

§ 6. OmuGKu B onpejeseHUH rAYOMHB MPEJOMJSIOMMX TPaHUL]
H MOCTPOEHHE CeCcMOreoJIOrHYECKNX pa3pe3os

OcHOBHBEIMH (aKTOpaMy, BIAMSIOUIUMH Ha TOYHOCTb OTpe/ieseHHs
rayOUH 3ajieraHusl IPeSOMISIONINX TPaHMUI, SBJSIOTCS OMHOKK B OT-
cyeTe BpeMeH BCTYIJIEHHS M OIUMOKH B ONpeNeseHHH BEeJIWYHHBL U
B IOKpHIBAIOLLEH TOJLIEe IO 'TOYKe IepecedeHHsi ToAoNpados.

OrHOcUTeNbHast OMHOKa B ONpejeJeHuy TAyOHHBI MpesoMJsioniel
rpaHALBl UMeeT MUHUMAJbHYIO BeJWYHHY IpPU CPEJHUX TyOHHAX W
BO3pacTaeT MPH MaJjbX ¥ GOJBIIHX IMIyOMHAX, YTO CBS3aHO TJIABHBIM
00pa3oM C IOHHYKEHMEM TOYHOCTH OUEHKH CKOPOCTeH.

Kax moxaselBaer ONBIT, NpPH TJIyOMHAX [0 TPENOMJSIONIHX T'PaHHL
5—15 m ommnbKa B OnpeleseHHH TVIYGHHH OOGBLIUHO He NMpeBBlLIdeT D-—
7%, npu ray6unax oT 2 1o 5 x 1 ot 15 no 25 x omuGra mocruraer 10%.

ITocTpoenne ceficMOTreoJOTHYeCKOro pa3pesa H
OTOXJEeCTBJEHHE TMNPeNOMJSIOIHUX TpaHUI C Teo-
JOTHYECKUMH CBOLUTCH K CJHEAYIOLIUM OINepalusm.

Crpoutca penbed OHeBHOH MOBEPXHOCTH NPOdUIS, Ha KOTOPOM
NpoBOJUMUCH ceficMuueckue Habuiogenusi. OTHOCHTENBHO 3TOH MOBEpX-
HOCTH CTPOSTCS NpejomJsomue rpanunbl. HaanuceiBaloress 3naueHus
CKOpOCTeH pacnpocTpaHeHHs! YNPYTHX BOJH B COOTBETCTBYIOLIMX CJOSIX
ceficMuyeckoro paspesa. HaHnocaTcs gaHHBIE KOHTDOJBHBIX TeOJIOTH-
yeCKHUX BbIpaGOTOK.

Ilpy OTOXKIECTBIEHUH INPENOMJSIONHX TPAHUIl C TeOJIOTHYECKUMH
TPaHHLAMH HeNJb3s [JOBOJBCTBOBATHLCS TOJIBKO IPU3HAKOM TeOMeTPH-
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4ecKOro COBMajeHus (B Impefesnax OWHGKH HaOJMIOTERHUST) 3THX TPaHUIL.
Heob6xoaumMo TakxKe YYUTHIBATH MOLIHOCTh TPEATIOJAaraeMoro IpesioM-
NAIOUEr0 TOPU30HTE, €TO JMTOJOrHIO, JIMTOJNOTHIO BMEIIaloiuX MOpPos,
TI0JIOKEHMe YPOBHSI TPYHTOBHIX BOX, Hajduue Bhllle 3ajerarlux
TIPEJOMJISIIOIIUX TOPH3OHTOB, COOTHOLIEHHe HX MOIIHOCTeH M COOTBET-
CTBYIOLIUMX UM CKOpPOCTel pacnpOCTPaHEeHUs YIPYTHX BOJH.

BecbMa TOJIesHBIME OKa3hIBAaIOTCSl 3alHCH O OBICTpPOTE 3aTyXaHHA
NpociaeXUBaeMol BOJHB U M3MeHEeHMsIX ee BHAHMMOH YacTOTHl, chenaH-
Hble B rpade «IpHMedaHusT» IOJEeBOTO XKypHana BO BpeMs NPoBeJEHHS
CbeMKH. DTH TIpU3HAKH XapaKTepH3yiOT MOLIHOCTD M IUIOTHORTb H
CrelleHb pa3pylIeHHOCTH NOPOJ HPeJOMJSIOIEero ropU30HTa; YeM MeHb-
1le MOULHOCTh W CHJAbHee pa3fpolieHHOCTb, TeM OGnicTpee 3aTyXaHue
BOJIHBL, UeM HHXXe BHAUMAS YAaCTOTA BOJIHBI, TeM MeHbIUYIO NJIOTHOCTb
¥WMeer NOPOJA, cAaramilas NpejoMJSIOME TOPH3OHT.

OO6bluHO He BBHI3BIBAIOT COMHEHHSI TaKHe CHydYad, KOTJa IpeJoM-
Jsollasg TpaHHOA COBNAajaeT ¢ IPaHuiledl pasjena NMOPOJd, Pe3Ko OT-
JUYHEIX JIPYT OT APYyra no ILJIOTHOCTH, HampHMep C rpanuuefi mMexay
PHIXJBIMA YETBEPTHUYHBIMH OTJIOMEHHSIMH U CKaJbHBIMM NOPOAAMH.

BoJjee cioXKHBIME SBNFIOTCS CAydYad, KOrla OpesoMJadloUias rpa-
HHLla TPOXOIAUT BHYTPH TOMUIH, COCTOSIEN U3 NepecianBaONIUXCs
MasnoMOLIHEIX IaactoB (0,2—1,0 #). Uacto nogo6GHble mpesoMasoOliHe
TpaHUIbl IPUXOIUTCHA OTOKIECTBJASITH CO BCEH CIOMCTOH MAYKOH NOpOo.
B LieJOM, NPOBOAS HX YCJAOBHO B IpejesaxX JAAaHHOH NAuKH.

Ilpu OTOXKIECTBJEHHH CEHCMUUECKHX TPAHHI C TeO0JOTHYeCKUMH
caedyeT NPHHMMATh BO BHAMaHUe BCE MMEIOLIHECS TeOJIOTHYecKre Ma-
Tepuabl 0 NaHHOMY OGBEKTY H CBEIEHUS O Ie0JIONHYECKOM CTpPOEeHHH
cocelHMX y4acTKoB. MMerolimecs CKBaKHHBI Heo»6xo,u1/1:1\uao HUCNOJb30-
BaThb AJA INpOBEJEHHS OKOJO HHX NapaMenpHYeCKHX CeHCMO30HAHPO-
Bamuil. Boe 370 HOKAIOUaeT BO3MOXHOCTh JONMYLLeHHs rpyObix OLIROOK
¥ NOBHIIIAET TOYHOCTH HHTEPIPETALHH.

§ 7. OG ucnoab30BaHMM JAaHHBLIX ceiicMOKapoTaxa
AJIS YHTEPNpETaliiH Pe3yJabTATOB NOBEPXHOCTHOH celCMOpa3BeAKH

Ha ocnoBanuu BepTHKaJbHOTO roforpada (puc. 19) no dopmyie
Ah

na
MOTYT GBITh BBIYHCJIEHB! IJ1aCTOBbie CKODOCTH Up JJIS KaXKAOH OTJenb-
Ho#l Toamu. Kpome TOro, mo BepTHKaJbHOMY roforpady ¢ HOMOUIbIO
hopmyabt
h
t’
rae h — ray6una norpyxenus CII B cxsaxkuuy,

{ — BpeMsa mpobera ympyro#i Bosabel Mexny CIT u IIB moxuo
pacCyUMTaTh CPeIHHE CKOPOCTH MJA pasHBIX TJAYOHH H IO-

U= (23)

o4



cTpouTh npaduk cpenuux ckopocrefl (puc. 19,a), ypaBuenue
Komoporo umeer BHA: v=u0(h).
Pacnonaras rogorpadamMy IpeOMJeHHBIX BOJH ¥ NpaduKkoM cpei-

HHX CKOpOCTei, HeTpy[AHO ONMpeJeNHUTh CPEJHIOI CKODOCTh U, KOTOpas
IOMXKHA OBITh UCMOJAb30BAaHA NPH MHTEPNPETauuH roforpados npenom-
JIEHHBIX BOJIH. [l 3TOTO HAaXOOAT COBMecTHOe rpaduyeckoe pelleHue
ypaBHeHHi:

v, vty
b . op— _ ,
2cosi 2V 1—(vfv,)

b
rae fo— OTPe30K, OTCeKaeMEll Ha OCH BpeMeH NPOLOJKEeHHeM Tojo-
rpada npesoMyeHHOH BOJIHBI, H Up — IPaHUYHAs CKOPOCTb, ONmpefeseH-

(24)
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Puc. 19. Onpepenenre NIacToBHIX M CPEAHHX CKOPOCTe# HO
BEpTHKAJbHEIM (CcelicMOKapoTaXKHEIM) ronorpagam

Has 1o stoMy roporpady. Ilpugasas v pasiuunbie TOCHAeROBATENbHbIE
3HAYEHHUs, NOJYYalOT COOTBETCTBYIOULMe BeauuuHEl h. Toukm c 3THMH
3HAYCHHSIMH KOOPAHHAT A M U HaHOCAT Ha Trpaduk (puc. 19,6) u co-
efuHsIOT nyiaBHOW KpuBOH. TouKka mepeceyeHHss 3TOH KDHBOM C rpa-

dukoM v>0v (), TOIyUEHHBIM M3 ceficMOKapoTaXka, OmpejessieT HCKO-

MOe 3HauyeHHe U, KOTOPOe JOJKHO OBITh HCTOJb30BAHO INIPH NOCTPOE-
HMH TPeJOMJSIOIUX TPaHUL No rojorpadaM MNpPeoMJIEHHBIX BOJH.

3HayeHUsl CPEJHHX CKOPOCTeH, ONpefle/eHHBX TaKUM NyTeM, SiBAf-
10T GoJlee TOUHBIMHM, UEM BBITHCJEHHBIE IO TOYKaM IieDeceueHus
rogorpados NpelOMJEHHBEIX BOJH.



TF'araea IV

U3MEHEHHUE CEMCMHYECKUX CKOPOCTEHW C I'TIYBUHOH,
UX B3AHUMOCBA3b C ®PH3HYECKHUMHU
XAPAKTEPUCTHKAMMU I'PYHTOB

§ 1. OG u3MeHeHMAX CKOpoOcCTell YyNpyrux BOJIH
B FPYHTAX ¢ rayOuHoM

3aKOHOMEepHOCTH M3MEHEeHHsl CKOpOCTell paclHpoCTpaHeHHs YHpPYTHX
NPONOJBHLIX (U,) H HONepeuHLX (Us): BOJNH C TMyGHHOH HEO6XO0AHMO
VUMTEIBATH IIPH TOCTPOEHHH CefCMOreoJIOTHYECKHX pa3pe3oB. 3Has
S5TH 3aKOHOMEPHOCTH, MOXKHO IOJYYHTb YJAOBJETBODUTEJbHBIE NpeI-
CTaBJIEHHSI O CKOPOCTSIX B PAasJIMUHBEIX TOJILAX IO H3BECTHOMY TeoJio-
rHYEeCKOMY pPaspesy, O CKOPOCTSIX, XapaKTepHBIX HJd HCCIefyeMbIX
TOJIL Ha a1060# U3 rpy6uH, a TaKxKe KOHTPOJHPOBATb, YTOUHSATh H Je-
TQJIMN3UPOBATH CKOPOCTHBIE Dpa3pesdl, JaHHbBIE O KOTOPHIX - MOJy4YeHbl
NpSMBIMH CefCMOPa3BeJOUHBLIMH METOJaMH.

Ceefienyss 0 3aKOHOMEDHOCTSIX M3MEHEHHs CKOpOCTell MpPOJOJbHBIX
BOJIH C IJyOMHOH SIBJSAIOTCA OJHHM H3 OCHOBHBIX 3JIeMEHTOB paccMar-
PHBaEMOro HHXe KOMILIEKCHOTO MeTOJa CefCMOreoJIOTHUecKHX Hccle-
JOBaHHi C MpUMEHEHHEeM IIOPTATHUBHHIX ceficMOpa3BeOYHBIX YCTaHOBOK
C yAapHBIM CrocO60M BO3GYXKAEHHS KojeOaHHH.

YBenuuerrne CKopocTefi v, H Uy C INTyOHHOH CBSA3aHO B OCHOBHOM
C yBeJauueHHeM JaBJeHHS TNOJ AeficCTBMEM Beca BHIIeNeXaIlHWX CJOEeB
(6eITOBOE JMaBJieHHE), € yBeJMYEHHEM re0JIOTHUeCKOro Bo3pacTa MOpOL
W YMEHbIIEHHEM BJMSHHWS areHTOB BbiBeTpHBaHHA. ViMeHHO sSTHMH
tdhakropami B OCHOBHOM OOYC/IOBJIEHO HW3MeHeHHe MOPHCTOCTH, BBIBET-
PEHHOCTH, TPEIHHOBATOCTH, NMJOTHOCTH, CTENeHH LieMEHTalMH, YIpyro-
CTH TBEPJOrO CKeJeTa M APYrUX XapaKTEPHCTHK IPYHTOB, ONpeHesio-
IIMX MX OCHOBHHE (H3HKO-MeXaHHuYecKMe cBoiicTBa. OCHOBHBE U3
STHX CBOHCTB (Ipexje Bcero ynpyrux) oOHapyKHBAIOT, KaK yKaseiBaal
eme M. M. TlporoanskonoB [44], ycToHUUBYI0 KOppEJSALHOHHYIO B3aH-
MOCBSI3b MeXJy CO60H M CO CKOPOCTAMH DAaCIpOCTPAaHEHHS YIPYTHX
BOJIH.

Wssectro [38, 63], uto ¢ yBeawuenuem nopuctoctu rpyuros {KIT)
CKOpOCTH YIPYTHX BOJH HAa 3HAYMTEJIbHOM HHTEpBaJe YMeHbUIAoTCH
nouTH NuHeliHo, nagas Ha 25—35% npu noewimernu KII ¢ 5 mo 20%.

B moHsiTHe NMOPHCTOCTH HpH reoPU3UYECKAX HCCIAEJOBAHUSAX MONKET
BKJIIOUAThCst BCS IIYCTOTHOCTh, 00pasyeMasl KaK TPEUIHMHOBATOCTBIO U
[OPUCTOCTbIO HEHAPYIIEHHHIX YYaCTKOB CKaJbHBIX IIOPOX, TaK H IO-
pUCTOCThIO, 06pasywllelicss npH BhiBeTpHBaHHM. C yBeJHUYEHHEM TIJy-
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6upEl BHauaje OLICTPO YMeHbIIAETCS HOPHCTOCTb, BHOCHMAsl BLIBeT-
penHocThI0 MopoA. Dosiee MenjieHHO yMeHbIIaeTcsi MYCTOTHOCTb, BbI-
3BaHHAsl 3aKpHITHEM TPeIIMH, BIJIOTb JIO TipeBpalleHUs] NOCJefHHX
NoJ JAeHCTBHEM AaBJeHHs B TpellMHHE KiauBaxka. HaubGosee MenjeHHO
yMeHbIIaeTCsl MOPHCTOCTh HEHAPYUIEHHBIX YYaCTKOB CKaJbHBIX NOPOZ

Taxkum o6pasoM, yMeHblIeHYe MOPHUCTOCTH OGYCIOBJUBAET BHAYaJje
OYeHb 3HAUMTeJbHBIC, & TOTOM BCe MeHbIIHe YBEJIHYEHHUS CKOpOCTei
v, H v, ¢ Try6unoil. Haubosee GpICTPO CKOPOCTH HapacTaoT BOIH3H
[IOBEPXHOCTH B CHJIBHO NMOPHUCTHIX PBIXJIBIX TPYHTaX.

JIns NpOEKTHPOBAHHUSI TUMOBBIX COOPYKEHUWH BaXKHO 3HATh Hau6o-
Jlee o6liye 3aKOHOMEDHOCTH H3MEHEHHS] OCPENHEHHBIX CTATHUECKHX H
JUHAMHYECKHX NapaMeTPOB IPYHTOB B 3aBUCHMOCTH OT TLAYGHHBI HX
3anerauuda. ITosToMy HuKe OynyT IpUBENEHHl pe3yJabTaTH HCCJAELO-
BaHHMA XapakTepa H3MeHeHMH Mo IyOMHe He YaCTHHX, a OGIIUX oOc-
peJHeHHBIX 3HAUeHHH CKOpOCTeff YNPYrHX BOJH M OCHOBHHIX B3aHMO-
CBSI3aHHBIX C HUMH (DM3HKO-MeXaHHYECKHX CBOWCTB.

WHenpyKiueil N0 NPOBENEHHI0 HHXKEHepHOH celicmopasBenku [69]
s pacyera cKopocTell v(z) Ha rayOuHe (2) maeTcss OCHOBHAs 3aBU-
CHMOCTb

1

v(2) = kz®, (25)

3nech Kk — K03(hUUHEHT, SBAAIOUIHNACA XapaKTePUCTHKOW Cpebl.
®u3yueckd OH [JOJIKEH COOTBETCTBOBATH CKOPOCTH U, HJAHM Vg Ha TJy-
6une z=1 . OxHako B 3TOM cjayyae 3aBUCHMOCThL (25) Oynmer xapak-
TEPU30BATh CKOPOCTH ¥ (2) JUIIb s HauboJjiee PHIXJIBIX T'DYHTOB B
BEDXHHUX UacTsX pa3pe3a. BBeneHue YCIOBHHIX 3HAUEHHH R, OTIHUHBIX
oT 3HaueHuii v, (1) npu 2=1 M, mo3Bo/sIeT NPHOJMKEHHO XapaKTepu-
30BaTh 3HAYEHHA T,(2) Las Go/Jee 3HAUMTENLHOH YaCTH TPYHTOB Ha
raybuHax B Ipejesax OT 3—5 M 10 HeCKOJbKHX JeCSITKOB MeTPOB.
OnHako AJs1 WHBIX TJIyOWH, OCOOEHHO IJisi TPYHTOB CKaJbHOTO THIA,
PACXOXMIeHHst B PAcYeTHHIX H SMIHPHYECKHX 3HAUeHHSIX U,(Z) cTaHO-
BSATCSI BeCbMa 3HAYMTEJbHBIMH.

ITo oGobwennsiM sMmupudeckuM gauubiM B CIIA [10], {63] moay-
yeHa 3aBUCUMOCTb

v,(2) =1/ 9502 =1/ 9,5-3,3 2 = 2,36-29% (z & xmjcer), (26)

XOpOLIO XapaKTepH3ylolllasi M3MeHEHUS CKOpOcTe B IJIOTHBIX IEeCKax
¥ DHIXJIBIX IleCUaHHKaX Ha rAyOHHAaX COTEeH METpPOB H IepBHIX KHUJIO-
METPOB.

Baxknoe 3HaueHHe B HapacCTaHUU CKOPOCTEH MIpaeT, KakK yxKe yKa-
3BIBAJIOCh, TaKKe yBeIUuYeHHe YIPYTOCTH TBEPHOrO CKeJeTa MNOPOJIHL.
ITocnennee o6yc/IOBIEHO HE CTONBKO TVIYOHHOH (maBJIeHMEM), CKOJBKO
reoJIOrM4ecKHM BO3pacToM nopoa. [TostoMy aMepHKaHCKUMH HccCJe-
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nosaTtensamMu [63] nas olleHKH CKOpocTedl B TOPOAAaX TeCYaHO-TJIMHH-
CTOTO COCTaBa NPUHATA SMIMpUYecKas dopmyna.

v, (2)=46,3 V2T mjcex, (27)

rie T — npuGuu3uTeNbHBHA T'eoJOTHYecKuil BO3pacT MOPOAB B rojax,
2 —ray6HHa B MeTpax.

VYBenuuenue ckKkopocTel i ¢ rayO6uuHOH B mpene-
JaXx 30HB aspanuu (Buuwe Y['B) npoucxoZut TakkKe BCAEACT-
BHE IOBBILIEHHS YBJAXHEHHOCTH (@ CJel0BaTeNbHO, H TIIOTHOCTH TPYH-
t0B). IIpH NOJHOM HACBIIEHHM DHIXJIBIX T'PYHTOB CKOPOCTH NPOLOJb-
HBIX BOJIH (@p) B HUX HapacTaloT cKaukoM HanGosee yacro mo 1500—
1800 m/cex. (Hcknouas cayyay ynoMuHasmnecs B § 3 raasul 1),

B cxanpHBIX TpyHTaX HapacCTaHHe CKOPOCTeH TIPH YBJIaXKHEHHH
cocrapasier Bcero Jjuub 10—25% u HauGosee pe3sko MPOsiBASIETCS NPH
3anosiHeHuy Bonol suiib nepBelx 10—30% o6bema ux nop. Ilpu noa-
HoM Hackilienud (cBbiie 80—90% oGbeMa 1mMOp) BOXOM CKOPOCTH B
CKaJIbHBIX TPYHTaX MOTYT HECKOJbKO (Ha 5—I15%) cuuxkaTbhes 1o
CPaBHEHMIO C HE IIOJHOCTBIO BOJOHACHIIIeHHBIMH. Ilo 3Toil mpuynHe
onpeneneHne TIy6UHBI BOJAHOH NOBEPXHOCTH B CKalbHBIX TPYHTaxX Me-
TONaMH ceficMOpa3BeKH OKa3BIBAETCS MPAKTHYECKH MaJio BEPOSTHBIM.

O6o0ienHble SMINPHUECKHe NaHHble TIOKAa3BIBAIOT, MTO NOA Jei-
CTBHEM IIePeYHCJIEHHBIX (aKTOPOB B PHIXJBIX TPYHTaX CKOPOCTH T,
Ha riy6uHax nepsnix Merpos, 100 m u 1000 » Bo3pacrailor cootBer-
CTBEHHO NpomopuuoHansbHo 2%, 2%3 u 202, B ckaJbHBIX TPyHTax Ha
STHX e riyGHHAX CKOPOCTH BO3PACTAIOT MPOTOPUMOHANBHO 292, 20!
u 2005,

AHanu3 SMOMPHYECKHX KPHUBBIX 3aBHCHMOCTH H3MEHEHHS TPOJOJb-
HBIX BOJIH OT TAYOWHBL IJisi DHIXJBIX M CKaJbHBIX TPYHTOB II0Kasad,
YTO OTHOCHTEJbHBIE BO3PAaCTaHHS CKOPOCTEH pacnpocTpaHeHus ymnpy-
TUX BOJH ¢ ryOWHOK (BeNHUMHBI I'IyGHHHBIX TPaJHEHTOB CKOPOCTEi)
onpeleNsioTcss YIPYrocThio IpyHToB. HanGosnee OGIIHM IIpUHUUIIOM
H3MEeHeHHsi CKOpocrell 1o IJIyOHHe [Jsi CYXHX M BJaXKHBIX T'DYHTOB
SIBJISIETCSI TO, UTO NPU 0OUHAKOBbLX AOCOAIOTHbLX 3HAUEHUAX NPOJOAbHbLX
CKOpOCTell DA3AUdHBIE 2DYHTbL, HAXOOAUWUECH HA PA3AUYHbLY 24Yy6U-
HQX, XAPAKTepU3YyloTCs OOUHAKOBLIMU 3HAYEHUAMU npoussedeHruil
OCpedHeHHblx 2AYyOUHHbLX 2pAdUEeHTO8 3TUX CcKOpocTel Ha 2Aybuny
3asecanus. To ecTb BeSMUMHBI TIYOHHHBIX I'pajHEHTOB CKOpOCTeil B
PYHTAX, XapaKTePH3YIOWMXCA OJMHAKOBHIMM CKOPOCTSAMH, OGpAaTHO
NPONOPIHMOHANbHbI TyGHHAM 3aJleraHus STUX npyHTOB. (B Ranbheiien
TPYHTHI, HMelOLIMe OJIHHAKOBBE 3HAauyeHUs CKoOpocTei, OyayT Xapak-
TepH30BaTbCs KaK OJMHAKOBble IO 3KecTKOCTH. CiiefyeT, ONHAKO, yuH-
THIBATh, YTO KECTKOCTh TPYHTOB HauGoJsee xopomo [9] coorsercTsyer
MOJYJIIO CIBHra T'DYHTOB H, CJeJNOBaTeNbHO, HanGOJee TOYHO MOXKET
XapaKTepH30BAThCS 3HAYEHHSIMH NONEPEeUYHbIX, a He NPOXOJBHBIX CKO-
pocrel).

OTa 3aKOHOMepDHOCTb Haubosiee 4eTKO BHUJHA, €CNH KDHUBble 3aBH-
cuMocCTell AJg TPYHTOB Pa3HYHON XKECTKOCTH CTPOHTb B Guiorapudp-
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MHueckoM Macmrtabe. OHM UMeIOT BHJ CeMelicTBa KPHUBLIX, ONHCHIBAE-
MBIX OJHOTHIIHBIMH CJIOKHBIMM ypaBHeHUSMH. C TOYHOCTBIO, JOCTa-
TOUHO# 1/ OLEHKH H3MeHeHHii ckopocTell Ha ray6uHax or 1—3 10 200—
500 m, onucaHHBIe KPHBbie allPOKCHMHPYIOTCS € rpaduKamu, usobpa-
KeHHYBIMH Ha OujorapudmuueckoM O6naHKe B BHIe IyuyKa TPSIMBIX
(puc. 20), nmepecekaloluxcs B TOYKe € KOODIAMHATAMH Uy (naxe) Y
Z(maxc) H ONHCHIBA€MBIX OOIIMM YpaBHEeHHEM

Up (makc) Ig 2
'U (l) ) lg Z(makc) + lgvp(l)’ (28)

rjpe v,(2) — CKOPOCTH U, Ha HCCAEAYEMBIX IyOuHaX;
p(l)—cxopocrb ru B HCCAEAyEeMOM TDyHTE Ha raybuHe 1 .
Ona onenku cxopocreﬁ B mnpejenax [JYOHH OT HECKOJbKUX
METPOB IO HECKOJNBKMX COT MeTpOoB HanboJee BHTOLHO NPHHATH
z(Maxcc) 250 000 M, V p(Make) — 22 OOO M/CeK.
Torga ypasHenue (28) IpUMET BHA:

Igv,(2)=1g

Igv,(2) =0,1851g wlgz +1gv,(1);
v, (1)
o (z)=,Up(1)z0,8—0,1851gvp(1) Micex. (29)

3navenuns v, (2) aHAJIUTHYECKH MOTYT O6HTH ONpefeNeHH u Goaee
IpPOCTO, €CJAH npmmn, 4TO A/ OJHOTO W3 DHXJHX U, (2)pux K AJA
OJIHOTO H3 CKAIBHHX U,(2)c TPYHTOB, XapaKTepPls)I'lOl.llHXCH CKOpO-
CTAME U, (1)py, = 400 M/cex u U, (1) = 3500 m/cex, omu omnpene-

JAKTCA BBIpa)KeHI/IﬂMH'
0 (2)pux = 400- 2%, (30)

U, (2)ex = 3500215, (31)
Torga Ansi Bcex OCTAaJbHBIX N'DYHTOB C JXKECTKOCTSMH, OnpeneJse-
MBIMH CKOPOCTBIO U, (1) HarnyGune 1 &, 3HaUeHHS V,(2)C He3HAUATEND-

HBIMH OMIHOKaMH MOI‘yT OBITH OLleHEHbIBHPOHOpﬂlHﬂX o Uy H Uyl

=V 1 =K+ 7, K, (32)

CK

v
rie
— Uipux U1 — 400

K_ Uik Vipnx - 3100

B BononmacHmeHHEX PBXIEHX TpyHTax (auxe YI'B)
rpajiienThl HapacCTaHHs CKOPOCTedl U, ¢ IyOMHOM NMpPHUG/M3UTENbHO B
4—4.,5 pasa MeHblle, YeM B Hesououacmmeﬂﬂmx Ho onu Takxe onpe-
JeJSTIOTCS XECTKOCTbI0 TPYHTOB. B COOTBETCTBHM € 3THM CKOPOCTH
¥y (2)s B BONOHACHILEHHBIX PHIXJEIX TPYHTaX MOTYT OBITh OTpejeleHH!
0 CKOPOCTSIM Uy, (2). B 3THX e I'DYHTaX, PacHOJIOXKeHHBIX Bhillie ypPOB-
HSI TPYHTOBHIX 3011, no ¢dopwmy.e:

v, (2)a— 450+, (1)2,23 02 (08-0,1851g v, e, Mcex, .
v, (2), = 4507, (2)%% x/cex. (33)
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Puc 20. Ilanerka gasa
OLEHKM CpEeRHHX 3Haue-
HUH CKOpOCTeH NpPOAOJb-
HHIX BOJIH B IpPyHTax pas-
JHYHOH KEeCTKOCTH Ha pas-
JIMYHBIX  TayGunax. [lns
PBIXJIBIX H MOJYCKaJALHBIX
[PYHTOB B HeBOAOHACHI-
UIGHHOM COCTOsIHHH rpadii-
KI Upc(2) nansl cmiom-
HbIMH JINHUSAMH, TPH BO-
JOHACHILEHHOM — TYHK-
TupubiMi . [padwuku an-
NPOKCHMHDPOBAHBEL C 34BH-
CHMOCTSAMH  Upo(2) 1A
rny6un 3—100 m. Lludpa-
MH  0003HaYeHEl 30HbI
pacnpocTpaHeHusi TPYHTOB
pasandsolt  KecTxocTH: [
(Frp= 0,5) coinyyue,
HACBITHbBIE TPYHTHL, TOp-
O, DHIXJIBIA FeCOK, Jec-
Cbl CBEIKeNpOsiBJIeHHBIE, 2
(fep=0,6) — nousennbiit
CJIOH, MTECKH, cynecH
Braxkusie; 3 (fz,=0,7) —
CymecH H TeCKH NOTHHIS,
CYIJIMHKH JIETKHe, JIECCHI; 4
(frp=10,8) CYTJIMHKH
INeNIOBMAdbHEIE ¥ AJIIo-
BuaibHele; 5 (frp=0,8+
~-1,0) — Jnerkue rIHHEL,
rpaBudl MeJKHW#, CHUJBHO
paspyuieHHHE  CKaJbHbIE
noponsi; 6 (frp=1,0) ~—
IJIMHSL ¥ CYMJIMHKH — TIOT-
Hble, I1UeGHH, ranbkKa C
HEMJOTHBIM  [{eMEHTOM; 7
(fep=15) — cuementH-
poOBaKHbIe IeGHH, rajbKa,
[JIMHBL  OTBEepJIeBIIHE, TY-
B, pPaRYIHEUHUKH; 8
(frp=2) — wmsrkue cnai-
Ubl, ApPrU/IUTEL U AaJIeB-
POMUTHL ILJIOTHBIE, Mepre-
mt; 9 (fep = 3) — ne-
Kpenkue CJHaHubl, TNJOT-
Helf Meprenb, Meps3Jble
PEIXJIbIE IPYHTHI; 10

(fep=4) — necuanuku u raunucrie caanus (Aen); 11 (fup=6+-8) — xpenkne ponomuts:,

MpaMOphi, MecYaHuKH, usBecTHskd; 12 (fip
necyaHuKH,

H3BECTHSKH,

= 10) — rpaHHUTHI,
KournoMepatel;, 13(fep= 15) — muabaswi; 14 (fpp=20) — kpen-

KHe KBADLUTH, 0a3ajbThl

KPEMHUCTDIE CJIAHILEI,
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Puc. 21. [laneTka aas OleHKM CKOPOCTedl MPOJONBHHIX BOJAH Up Ha rayGurax ot 20
70 600 a. TTyHKTHDOM MOKa3aHEl CKOPOCTH Upp(2) J1Jsi OGBOXHEHHBIX PHIXALIX TOPOAL H
MaKCHMalbHEIE 3HAUEHHA IJIA THX CKOpocTel



MameHennst (CK4Y0K) CKOPOCTEHl U, Ha YPOBHE I'DYHTOBHIX BOA
(89, (2)yrs) ucxona u3 saBucumoctell (29) u (33) Moryr 6HTL ompe-
JeJeHbl 110 3HAYEHUSM U, (2)c.

b v, (Z)yrB = 450 'Up (] )2,23 z0,23 (0,8—-0,185 1g % (l)c)_
_ 'Upc z0,8—0,185 1g v (l)c. (34)

B poIXJBIX FPYHTAaxX BeJHYHHA 8"’;: (2)yrs Haubosiee 3HAUUTENBLHOH
cTeleHH onpefenserca HMX nopucroctbio [28]. Ilosromy mnocnennsas
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Puc. 22 Tlanerka nns OUMeHKH CKOPOCTEH MPOXOJBLHHIX BOMH UpHA

ray6uHax or 1 go 60 m. TTyHKTHPOM WOKa3akbl CKOPOCTH Upp(2) HJS

O6GBOZHEHHBIX PBIXJBIX TPYHTOB H  MAaKCHMAa/bHble 3HAUEHHSI STHX
ckopocreil

MOKeT ObiTh NPUGIMKEHHO OLEHEHa Ha OCHOBAHMH cefcMOpasBenoy-
HBIX JAHHBIX 110 3HAYeHHSIM 89U, (2)yre HIU U, (2)..

M3MeHeHdsS CKopoOcCcTeidl NONEepeYHBIX BOJH U; C
ray6GuHOH NPUGIHKEHHO MOTYT OLEHMBATLCA C IOMOLIBIO BHIpa-
JKeHHus

Vs (2) = v, (1) 2277 018 1g o, ) yjcex. (35)
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Puc. 23, Tlanerka BAs OUEHKH CPeNHHX S3HAYeHHH CKOpPOCTell HOMepeyHBIX
BOJIH B IPYHTaX Das/JMYHOH IKECTKOCTH Ha pasmuuHbiX rayGuHax. Lludpamn
0603HaueHbl 30HBI PACTIPOCTPAHEHWA [PYHTOB pasnuyHOH xecTkoctu: [ (fzp=
=0,5) — HacoINHLIe TPYHTH, MeCKH Chiyuue, TOpEl, Jecchi CBEXenposaBJeH-
ueie; 2 (fpp=0,6) — naotHeie neckw, cynecH, qecchl; 8 (frp =0,8) — rammw,
CYrJIMHKH MOpEHHEe, Jecchl nposaBiennsle; 4(fzp=1,0) — rauxst ryronnacrad-
Hble, WeGHUCTO-TaleuHEIe PYHTH C HEIVIOTHBIM LeMeHToM; & (fg=1,5) — ap-
TMJLTATH, MsTKHe CAanubl; O (fpp=2) — pakymeunHKH K Tydel, rpaBHil ¥ rafb-
Ka cueMeHTHpOBaHHbE, aleBpOMHTHl; 7 (frp=3) — MIOTHEIE MepreJin, MeJI, Mepa-
Jsie TpyHTH; 8 (fpp =4%4) — NMecdaHuKH, rIMHKCTLHIE C/AHIDL, HEKDenKie H3BECT-
HAKM, KOHTOMepaTH (nen); 9 (fzp 6+ 8)— ussecTnaky, necyanskH, ZOMOMHTH,
Mpamopsl; 10 (fkp=10:—15) — [PaHHTHL, THeHCH, OUOPUTH, NHAaBa3kl, KPEMHH-
CTHle CJAHUE], NecCYaHMKH u HaBectHskH; [I(fpp== 20) — kpeukue KBapUHTHI,
6a3aJIbTH
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COOTBETCTBYIOLYE 3TOMY BBHIDAa)KEHHIO OPHEHTHPOBOUHHIE CpEeRHHE
3HAUEHHSI CKOPOCTeH IONEPeuHEIX BOJH U, (2) AJIs. PYHTOB pa3JMYHON
KECTKOCTH Ha Pa3/HUHBIX TIyGHHaX MOTYT OBITH ONpeleneHbl MO IpPH-
JaraeMoli cmeuuanbHof nasierke (puc. 21). BBuay HenoctaTouHOro
o6beMa 3MIHPHUYECKUX NAHHLIX 3Ta NaJjeTka AaeTcs B KauecTBe Npel-
BapHTeNbHON M MOXeT OLITh MCIOJb30BaHa JHIIb AJs OPHEHTHPOBOY-
HBIX OTIpefiesIeHHil.

Ilpu comocraBiieHHH CpefHHX 3HaueHuil v,(z) u v, (2), onpenense-
MBIX [0 TIpEICTaBJIEHHBIM NaJieTKaM, HeQ6XOJlHMO YUYUTBIBATb, UTO 3Ha-
YeHHs U, C MOBHIIEHHEM BJaXKHOCTH TPYHTOB OBICTPO BO3PaCTaIoT,
B TO BpeMs KaK ¥U; NIPH 3TOM OCTalOTC HEU3MEHHBIMH MJH MOTYT
Laxe MOHHWXKaThcd. B cooTBercTeHM c- Belpaxenusmu (29), (33) mo-
CTPOEHH Tpa(MKH, XapaKTepH3yIOllle H3MeHeHHS U,(2) Ha TJIyOHHaX
or 1 mo 1000 # B 06BOJHEHHEIX W HeOGBOIXHEHHBIX rpyﬂ'rax pasnuy-
HOH KecCTKOCTH. I'pyHTHl pasfiesienn! 1o KoaddunueHTaM KpeNocTH
(fxp) M. M. IlporoxbakonoBa (cM. puc. 20).

Jst ynpolllenus IPH MCNONB30BAHMM Ha NPaKTHKe 3STH Xe Tpa-
¢uxu v,(2) naHl B BHAe NaNeToOK [BYX JHMHeHHHX MacmTaboB
(puc. 22 23), Ha KOTODHIX IIOKa3aHbl CpefHHe 3HaueHHsd U, (2) ans
Hau60J1ee PacIpoCTPaHEeHHBIX BHAOB NDYHTOB B 30HE Bbillie VTB.

Ha naneTke BBiiesieHBl CEKTOPHI, THIIHYUHBIE IJISI CKOPOCTEH B PBIX-
JIBIX, TIOJIYCKAJbHBIX M CKaJbHBIX TPYHTaxX, C pa3jie/leHHeM Ha BOJIO-
HaCHILlEHHbIE ¥ He HachllleHHble Bojo#. IlocsenHee Mo3BOJIsieT, B HacT-
HOCTH, OLEHUTHh BO3MOXKHOCTb ONpeIesIeHusl YpPOBHS NPYHTOBHIX BOX C
NOMOLIBI0 CeHCMOpa3BelKH B TeX WJIH HMHBIX FeOJIOTHYeCKHX YCJIOBHSX.

§ 2. TlocTpoenue ceiicMOreosIOrMYecKuX pa3pe3oB
€ MCIONb30BAaHHEM MNAaJeToK,
YYUTHIBAIOIUX U3MeHEHHe CKOpocTed ¢ riayOuHOl
(c Tabauuell OCpPeAHEHHBIX 3HauYeHHH (U3NKO-MEeXaHMYeCKHX
XapaKTepUCTHK FPYHTOB)

IMpuBenennbie Ha puc. 20—23 maserku uenecoo6GpPasHO HCHOMB3O-
BaTb B TeX CjaydyadX, KOTZa MO OT/eJbHBIM IyOMHaM, HacTsaM reoJio-
THYECKOTO Pa3pesa MAY fayKe WO BCEMY pa3pe3y OTCYTCTBYIOT NpsiMble
CBelleHHsI O 3HAUeHHAX CKOpOCTeHl YIpYMHMX BOJH U, WiIH U,. Ilpu
3TOM DIPH H3BECTHOM TeoJIOTHYeCKOM pa3pese YacCTO BCTPeYaloTCs cJe-
IylollHe CayyaH.

1. CeficMopa3BenouHble HCCHAELOBaHUS J[OCTAaTOYHOH rayOuHHOCTH
C B3DBIBHBIM BO30yxJeHHeM KoJeOaHMH Ha ydacTKe NPOBOAMJIHCH
TOJILKO METOJOM IpenoMJeHHbIX Bosn (MIIB), O6aarogapss uemy u3
CKOPOCTHOTO paspes3a BHIMAJNU Bce TIPOMEKYTOUHble IJACTH C TOHHU-
XKEHHBIMH CKOPOCTSIMH.

2. CeficMopa3BeJOYHbie HCCIEJOBaHUsI H3-3a NPHMEHEHHS  ympo-
LIEHHBIX METONOB C YIapHBIM CHOcOGOM BO3OYXKIeHHS KoJseOaHuil
npoBeJeHH HAa HeJOCTaTOYHYIO FyOMHY.

3. CeiicMopa3BeJlouHble HCCIENOBAHUS Ha ydacTke BooOule He mpo-
BOJHJINCE.
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H,.nﬂ onpejielieHns 3HaueHUsl U, (2) Ha raybuHe c BO3MOXHO MeHb-
el OMmMUOKOH AJS KaXJOro 43 BCTpequHblx B paspe3e IJIacTOB He-
06X0IMMO 3HATh Cpe[lHHe 3HA4YeHHsS CKOPOCTed U, Ha KakKof-im6o u3
FIyOHH. HoaTomy B TI€PBOM ¥ BTOPOM H3 OTHCARHBIX ciayd4aeB HJjis
OLIEHKH CKOpocTell B GoJee riiyGOKHX 4acTsIX pa3pe3a W B MPONyILeH-
HBIX IIaCTaX J0CTATOYHO 3HATH CKOPOCTH B 3THX XKe IJacTax Ha
KaxoM-JH00 U3 COCe[HUX yUacTKOB Ha Jwoboi u3 riay6mH B npepenax
ot 5—20 no 200—500 M, To ecThb BKJIOYas IJIyOHMHBI, JOCTYIHBIE s
ACCIeIOBaHus ¢ TOMOUIBIO YIapHBIX CPELCTB BO3OYKAEHHS KoJeOaHuil.
B cayuae e, eciin LIS KaKoro-mu6o u3 NJAAacTOB TaKUX CBEJEHHH O
CKOPOCTAX B NOJie NIONYUUTh HE Y aercs, UX JKeJaTellbHO OUEHUTh 1O
(OHNOBLHIM ¥ JUTEPATYPHBIM JaHHBIM, 3abMKCHPOBaB TIJNyGHHEI, K
KOTODHIM 3TH CBeJeHHS OTHOCATCA.

B Tperpem caydae Takue LaHHBIE CJefyeT IO BO3MOXHOCTH MoOI-
6upath AJs BCeX BCTPEUYEHHBLIX MO pa3pe3y PasiIWyHBIX TO JHUTOJOTH-
YeCKOMY COCTaBY IJIaCTOB.

Ecnu ¢oHOBbIe CBEJEHHS O CKOPOCTAX OTCYTCTBYIOT HJM BBI3HI-
BAalOT COMHEHHe, TO CKODOCTH U, MOTYT OBITb OIlEHEHBI, HCXOJS W3
CpellHUX 3HaueHWH, YKa3aHHBIX HeHOCpe,U,CTBeHHO Ha nanerkax. Ilpu
TaKoM I'LpIIfI@JII/I}KeHHOM onpelesNeHdd v, Ha TIayOnHe Heo6XoXMMO
VYATHIBATb, UTO 3HAYEHWS CKOpocTell A/s TPYHTOB TOTO HMJIH HHOTO
JINTOJIOTHYECKOT'O COCTaBa MOTYT OTJWYATBHCA OT 3HAUEeHWH, TIpocTae-
JIEHHbIX Ha najnerkax, Ao 20—30%, a unoraa u Gosee (B 0COGEHHOCTH
Jif TDYHTOB, HaXOAAIIUXCSH B CPEIHUX HacTaX majerok). B ykasau-
HBIX Npefefiax cpelHHe 3HAUeHUS CKOPOCTEH, CHSTHIE HeNmoCpPEeJACTBEHHO
C TaJeToK, clefyeT, Kak 3T0 Oyler NOKa3aHO HHKe, KOPPEKTHPOBATDL
C yYeToM [AaHHBIX O Kateropud Kpenoctd (fxp), HCIONBL3Yys NPH 3TOM
nanetTky, NpuUBelJeHHYIO Ha puc. 20, a TaxXe MO CBeJAeHHSIM O APYTUX
MHXKeHePHO-Te0JJOrNUeCKUX KPUTePUAX (KaTeropusx OypHMOCTH, 3JieK-
TPOCONPOTHUBJEHHAX H T. M.).

Ilpy MCmoNb30BAHHH [AJNeTOK HEOOXOMMMO YUYHTHIBATH, YTO NpHBe-
JileHHble Ha HHX TpauKH AJSI CYXHX H €ja60o BJAXKHBIX 'PYHTOB Y4YH-
THIBAIOT NMOCTETeHHOe NMOBLIIIEHHe BJAXXHOCTH 3THUX TPYHTOB ¢ IyO6u-
HOH. B csyuae, ecid B PBIXJIBIX DPYHTax ypOBeHb TPYHTOBHIX BOI Mo-
siBAsiercst Ha ray6unax, Menbwux 100—200 x, to ckopoctH v, HMXKe
YPOBHSI TPYHTOBEIX BOJ Cpa3y XKe MOBBIIIAKTCA 10 3HaueHHi [onKCHBae-
MBIX ypaBHenueM (33)], moxasaHHBIX NYHKTHPHOH JMHHEH, T. €. JO
1500—2000 #/cex. Tlpu yBenuuenun rayGuHbl CKOPOCTH v, (2) B BOXLO-
HACHIIIEHHBIX PHIXJBIX TPYHTaX MOBHINIATCH B 4—5 pa3 Me[JIeHHee,
yeM B He BojOHachilleHHbx. OAHaKo, MOCJe TOro Kak rpadux v, (2),
XapaKTepPH3YIOUNi 9TH XKe NDYHTH B '0e3BOIHOM COCTOSHHH, npeBbIcm
3HauyeHHs1, ONMCHIBaeMble ypaBHeHHeM (33), 3HaueHus cKopocteli Oe-
PyTCsl CHOBA 10 OCHOBHOMY TI'pa(HKy NaJjIeTKH.

[ManeTky nmoOKaspIBAlOT CpelHHe MOBBbIIEHHsS CKOpocTed @, c ray-
6uHON BCJeACTBHE YMEHBIIEHHS MOPHUCTOCTH, NOCTENEHHOTO 3aKpblTpm
TPellUH, yBeJHUYeHUsI CUENJeHHA IPYHTOB M WX BiAaxHoctu. Ilo cpas-
HEHHIO C 3THMHU CpPe/JHUMH NOBBILIEHMAMH CKopocred ¢ raybunHo# dax-
THYecKH Ha6ulofaeMble IVFyGHHHBIE TPaAMEeHTH CKOPOCTEH HAA CKaJih-
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HBIX TOPOA MOTYT OBITH M0 HBYX-Tpex pas GobluuMu (IJs TPEUHHO-
BaThIX) WM MEHbUWHMH (A1 MOHOMHTHRIX). K mocnenunm orTHocsTCH
CKaJbHble OPOAL], HAXOAUBIINECS Ha GONbMIMX TAyOHHAX B HEJAaBHEM
reoJIOTHUeCKOM MPOLIJOM, HAlpUMeD MOHOJHUTHALIE MOPOABI KPUCTAMIH-
YeCKHX IIHMTOB, 3POAHMpPOBAHHBIE JbJaMH  [IOCJHe[dHero oOJeje-
HeHust. I'padukn cropocTedl v, (2) NS TaKMX IOPOA CJEYET mepe-
{PpanBaTh.

CuyxeHde yNPYrHX CBOHCTB, OOYC/IOBJIEHHOE BLIBETPEHHOCTBIO H
TPeLNHOBATOCTbIO, HauboJsee CH/ILHO CKa3biBaercs Ha TayOMHAX JO
50 m. TlosToMy AJisi MOHOJNIMTHBIX CKaJIBHBIX IIOPOA TaKoe Iepecrpoe-
HUe Ha najnerke (cm. puc. 20) pocruraercss nepeHOCOM 3HAYeHHS
v,(50) (2=50 m) Ha rnyépmy z=1, NOJyyeHHAsi HOBAfA TOUKA T, (1)
coenHHﬂeTca npsiMo# JvHHe#r ¢ Touko# v, (1000) npexuero rpacpn-
ka. OTHOCHTE/NbHBIE H3MEHEHHSI CKOPOCTeH HpOlIOJIbe!X BOJIH 1O TJy-
6rHe B MOHOJMTHBIX CKaJbHBIX HOPOAAX, KaK MOMKHO BHUAETb U3 TAaKOro
HOCTpOeHHS, OJHU3KH K TeM, KOTOpbie HabJa0aaTces B BOJOHACHILEH-
HBIX PHIXJBIX NOPOAAX U B BOIE.

Tlo cpaBHenHu10 c ma/jeToOUHBIMHU (PaKTHUECKHE TyOUHHbIE TPaTHEHTHI
cKopocTeil MOryT OBITH CHJIBHO 3aHMKEHH! JIJI5 TOJIII, CI0XKEHHBIX CONBIO,
IPEBHUMH M PeUHBIMH JIbAaMH. (DTH FPYHTEl TPAKTHYECKH HE HCIONb3Y-
IOTCS TIPH CTPOUTENbCTBE.) 3aHMAKEHHLIMH TpaJHeHTaMH U, Xapakre-
pPHU3YIOTCH TaKiKe M HEKOTOpble pPHIXJble TMOPOJbl, HAaXOAMBIUUECH B He-
LaBHeM IpouuioM Ha Ooabiux ray6uHax. Hanpumep, ckopoctu B
KPOBJIE TOJLUH MODEHHEIX CYIJAHHKOB, VIIJIOTHEHHBIX NaBJEHHEM Jel-
HHMKA, YaCTO OKAa3bIBAIOTCA NOCTATOWHO ONM3KHMHU K TeM, KOTOpble Ha-
6aroaaoTcs B MX TNOMOLIBE.

I[TocrpoeHue CKOPOCTHOrO pa3dpe3a N0 majdeTKawm
MOKa3aHo Ha npumepe Ha puc. 24. [lpakTuuecKH OHO BHINOJHAETCSA
clemyromuM obpasom.

Ha mucre xaidbKu ¢ KOOpAVHATHBIMHM OCIMH B Macuitabe cOOTBeT-
CTByIOLlell NajJeTKH BAOJb OpAHHATHl HAHOCHTCS KOJIOHKa C H3yuyae-
MBIM T'e0JIOTHUeCKHM pa3pe3oM.

Ha xanbke 32TeM npOBOXSATCH IUTPUXOBBIE JHHHH, COOTBETCTBYIO-
wye ryiyGHHAM OCHOBHBIX CEeHCMOTeOJIOTMUECKHX TpaHHll (HampuaMmep,
NOJOIIBA CYTJHMHKOB 2—24 M, meckoB ¢na6o Biakueix — 49 M, meckos
BONOHOCHBIX — 93 M, mecuaHuxoB — 195 m, mnecuaHoO-TAUHUCTOH TOJ-
wu — 284 m).

ToukaMu HaHOCATCS 3Ha4YeHHS] H3BECTHBHIX OJs TOJLL cKopocteit
v, Ha Tex IraybuHAX (2), Ha KOTOpPHIX OHH OmnpeneseHb (CYyTJHHKH
v, (10)= 1200 x/cex, necku cnabo BJaaxHele U, (16) =600 x/cex, necku
BONOHOCHEIE T »(19) = 1750 m/cex, MecCYaHuKH v (18) =2600 m/cex,
MECUAHO-T/IMHHCTEE OT/IOKEHUS v, (400) = 2300 M/CefC MeTaMop(hH30-
BaHHble TMOPOABI pyHnamenta vU,(250)= 6500 x/cex. Bce mepshle 3Ha-
YEHHS U, ONpeJesieHbl Ha Heﬁonbmnx ray6uHax ¢ momougsio OCY-1.
HBa nmocneauux B3ATH U3 (DOHAOBBIX OTUETOB IO pe3yJabTaTaM ceiic-
MHYECKOro KapoTa)a W MeToJa NPeNOMJEHHHIX BOJH).

W3 oTMeueHHHIX TOYeK U, NPOBOAATCA JIMHUM, TapaJjebHHble

JUHUSAM Tajerkd. Mexav COOTBeT'CTBYIOLU.PIMH TOYKaMU IepeceyeHus
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HOCTPOEHHHIX JWHUH U, ¥ OPAMHAT 2 CTPOHTCS JoMaHas KpUBas v,
oTpaxKkawollasi M3MeHEeHHs IPOJOJbHBIX cKopocTell Io HccaefyeMoMy
paspesy.

Ilpu oTcyTCTBHM KOHKPETHBIX CBEIEHHH O CKOPOCTSX B OTHENBHBIX
WY BCeX TOJINIaX aHAJOTHYHBIM O6pa3oM CTPOHTCS MeHee TOUHKEIN
rpaguK H3MeHeHHs CKOPOCTeH, IO YHMCTO IeOJIOTHYeCKHM [JaHHBIM ©
JIMTOJIOTHYECKOM pas3pese U CBENEHUAX O KaTerOPHH KPEIOCTH.

ITajerkn MOTYT OBITH HCIIOJb30BAHBI HE TOJBKO IJIsi HENOCPEACT-
BEHHOrO ONpeNe]enns IO HAM BeJHYUH CKOpOCTeH, HO U IS IOCTpoe-
HUS ANNPOKCHMHPYEMBIX HJIHM KOpPPEIHPYEMBIX ¢ HHMH 3aBHCHMOCTEH.
Tax, ¢ IOMOIIBIO TaNeToK T, (z) MOTYT OBITb OlEHeHH ¥ H3MEHEHHs
CKOpOCTell pacnpocTpaHeHHs yNPYNMX NONEPEeYHHIX BOJH Uy H YIOPYro-
njacTHyeckyux gedopmanuit v, ¢ rayOMHOH MO M3BECTHHIM COOTHOIIE-

) v
HUAM 55_ U —>. Heo6X0QMMO YUHTHIBATH, UTO Vs, H3MEHSSACH B OG-
iem 1o TeM e 3aKOHaM, 4TO H ¥,, [Jif PHIXJBIX 'PYHTOB B 00BOJ-
HEHHOH 30HE XapaKTepU3yeTcsl 3HAUHUTEeNbHO OOJBIIMMM FJ1yOHHHBIMH
rpagventaMd. B 3oHe aspanum, Ha0O0pPOT, NPOJOJbHBIE CKOPOCTH
XapaKTepH3yloTcss OOJbIMHMM TyOHHHBIMH TIpajJiHeHTaMH, YeM HoIle-

v

peurble; cpefHEe 3HAaUeHHst —= [y OOBOJHEHHLIX DHIXJIHIX NPYHTOB ¢
v

rayOuHOH BO3pacTaloT 10 0,3’? Ilpn mepexomax oOT HeoOBOJHEHHBIX K

06BONHEHHBIM TPYHTaM CKOPOCTH U, KakK TPaBWJO, HE BO3PaCTaloT

U MOTYT JaKe HecKOJbKO CHM:KaThcf. DBiaromaps sToMy oTHOIIeHHe

v
—£ 1715 TIeCKOB HUKe YPOBHS IPYHTOBHIX BOA MoxkeT ot 0,3—0,5 ckau-

P
KOM cHmxkarbesi ao 0,06—0,1 (raba. 2).
v
Jns 06BOAHEHHBIX TPYHTOB OTHOINIEHHe —- JOCTATOYHO IOCJeIO-

P
BATEJLHO HapacTaeT C yBeTUYeHHeM XKeCTKOCTH IPYHTOB (T. €. ¢ poc-
TOM U, W U;) or 3HaueHud, MeHbmHx 0,1 N0 sHauenufi, TpeBHILLAIO-
wux 0,5. Dro OTHOUIEHME YBEJIUUHBAETCS M C TJIYOHHOU.

Onnako masi OZHOM W TOM Ke HEOGBOLHEHHOH CKaJbHOH HOpOAEL
o6niyno HaGimiofaercs ofpaTHasi KapPTHHA — yMEHBIIGHHE COOTHOIle-

v,
aps —< ¢ pPOCTOM €€ KeCTKOCTH.
v
§

C pocrom OTHOMeHHS —5 CHHKAIOTCS 10 H3BECTHOMY 3aKOHY
v
3HayeHUs Ko3(pdHuuUueHTa H§3‘CCOH3 p (cm. puc. 26).

IlpuBesiensble JaHHble NMO3BOJAIOT OIEHHBATh CKOPOCTH IIOIepeu-
HEIX BOJH TU; B TPYHTaX B Clyiae OTCYTCTBMS HeNOCPEACTBEHHBIX IIO-
JIeBBIX H3MeDPeHHH N0 3HAUEHMSIM T,.

Ypenuuenue 3HaueHu#t U, ¢ TIyOAHOM HEOOXONMMO yYMTHIBAThH
NpH Oll@HKE OCHOBHBIX IapaMeTpOB, XapaKTepU3yIOUMX (DU3UKO-TEXHU-
yecKHe CBOHMCTBA T'DYHTOB M H3MeHEHHS celcMHYeckodl 6assbHOCTH.
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Ocpenrenne 3HaueHHS (H3MKO-MEXaHMYECKHX XapaKTEPHCTHK TPYHTOB
(8 uHTepBase ray6un or 2 a0 20 x)

Ta6auna 2

Koaddn-

O6bem- IMpupamie-
. Otnomenne | Koaddu- |nment kpe-| Hecyman _
Bugbnl u xapakrepucruka I;:KOPOCT" HbIE BEC ungig noct no |cmoco6rocts| HHE Gannp
. ponoAbHLIX | (MAOT- U n M. M. Tipo-| R¥(R HOCTH B
) TPyHTORB BOJH, Up | HOCTB), - yaccona « M. 11p0 ( Cgh banxax
= 3 2/cud Up n TOAbSKOHO- KelcMm A7 TOCT
2 BY fxp
1 | Hacunuele, TOpd, mnoOuYBeHHHIH
CJOf M TecKH pmxnme cnabo
BlIAXKHbIE . . 150—-400 | 1,1-1,8] 0,30—0,6 | 0,25-0,45 0,5 0,5—1,5 2,0-3,0
2 | Ilecxn, cymecu HIOTHbE BJIAXK-
HHE . 300—9%00 | 1,4-1,9| 0,30—0,5 | 0,35—0,45 { 0,6--0,8 1,5—-2,5 5~2,0
3| l'maga u cyrnuHKn T/IOTHBIE
(epime  ¥YI'B) 800—1400 | 1,6-2,1| 0,25—-0,5 | 0,35-0,47 1,0 3,0-5,0 1,0—1,5
4 | T'paBufi, rajeUHHKH C 10 THEIM
IIMHUCTEIM  L[eMEeHTOM (Bhilie
YI'B). . 1100—1800 | 1,8—2,2| 0,4 - 0,6 | 0,25—0,42 1,5 4,0—6,0 0,9-1,3
5 | BomoHachlesHsle necxn, PAMHBL
(mmxe VYTB) 1450—2000 | 1,7—2,2} 0,06—0,25 | 0,47—0,495 0,3—1.,0 0,5-4,0 2,0—4,0
6 | T'paBuft, rajeuHnKu BojtonocHse| 1700—2500 | 1,9—2,3| 0,2 —0,4 | 0,4 —0,48 1,5 4,0—6,0 1,0—-2,0
7 | Pakymweunuky, tyds, @/1eBpOJIK-
ThI, NECYaHHKH HEKpPerKHe 14002800 { 1,6—2,4| 0,3 —0,6 | 0,25—0,46 | 2,0--4,0 3,0—10,0 | 0,5-1,0
8 | Mepajple nNeCYaHO-TIHHHUCTHE U
rpaBHﬁHoqﬂneqHHKosme OTJIO-
KeHHs 18003000 | 1,7 ~2,3} 0,45--0,6 | 0,23—0,38 — — 0,4—0,8
9 | HaBectHAKY, ,LIOJIOMHTI:I d Mpa-
MOpH! TLJIOTHBI® 2400—4200 | 2,4—2,8} 0,4 —0,65 | 0,15—0,4 6,0—10,0 | (100—600) 0,2—0,7
10 | Kpenkue rpadut, rHencm Ano-
PHTH], ra66po, 6aaaanu
auabasel . . . . .] 3000~5500 | 2,5-8,3| 0,5 —0,7 | 0,1 —0,35 ]| 10,0—20,0 | (250—1000)] O, —0,4
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OTH cBoficTBa, KaK OyJeT MoKa3aHo HHXKe, OKa3hbiBAIOTCH B3aUMOCBSI-
3aHHBIMM C ¥, W MexNy co6ofi. OnHako AJs MX XapaKTePHCTHKH He-
00X0IUMO HCI‘[OJIbSOBaTb He MNPOCTO CpeNHHWe 3HAaYeHHWs vU,, Xapak-
TePHLIE A4 TOH WJIH MHOH nopoaH BOOGI.Lle a re, KOTOPpble UM MPUCYIIU
sl HCCTeyeMBIX TJYOHH.

XapakTepucTuKa NOPOJ 1O CKOPOCTAM B M3BECTHHIX JHUTEpaTYyPHBIX
MCTOYHMKAX OOBIYHO JHaeTcss HAa OCHOBAHHMM CeHCMOpasBelOYHHIX HC-
cJeflOBaHMH TOJI, PaclOJOXeHHHX Ha Tiyb6unax cBoime 100—200 x.
EcTecTBeHHO, YTO And rayOuH, C KOTOPHIMH HMeeT AeJO HHKeHepHas
reosIorysl, 3TH JaHHbIe Yallle BCETO OKa3bIBAIOTCS Pe3KO 3aBHILIEHHBIMH
N TpebyioT COOTBETCTBYIOLUETO YTOUHEHHUS.

§ 3. BzanmocBssH MeXAYy OTAEJIbHBIMHM (H3IHKO-MEXAHHIECKMMH
CBOHCTBAMHM TPYHTOB M WX HCHOJb3OBaHUE
NPH CeMCMOTe0JOrHYECKMX # HHIKEHEPHO-TE0JOTHYECKHX
HCCJIeJORAHUAX

MeXJy cKOpPOCTS MH PacnpoCTpaneHus ynpyrux Boau (v, M
V) M AMHAMHYECKUMHU MOJNYJASIMH yIPYyroCTH B3aHMOCBS-
3M ONPEAEeNSIOTCS U3BECTHBIMH BBIPAXKEHUIMU:

_ _ E; (1 —py) o
% ]/ 3(1 +P‘n)(1 —"2!"',1) ’ (36)
Ey
'Z)s=-l/ 26(1_'_}1‘11) ) (37)

B cooTBercTBHM C STHMH QoOpMyJNaMH 3HAYEHHS CKOPOCTEH v, H Ug
MOTYT OBITH ONpefleleHb! NO M3BECTHHIM BeJWUYHHAM AMHAMHUECKOTO
monyas IOura (Ep) u koaddunuenra Ilyaccoma (ug) u, Haobopor,
N0 U3MEPeHHLIM B N0Jie 3HAaUeHUAM U, U U; NPEJCTaBISCTCA BO3SMOXK-
HOCTb OLEHHTbL XaPaKTEPHUCTHKH AWHAMHYECKHX YNPYTHX HapaMeTpoB
TPYHTOB B MacCHBe HeNOCPeNCTBEHHO Ha MecTe WX 3alleraHus

E, = . (38)

B Boipamenuax (36), (37), (38) 6 — nusoTHOCTL TPYHTOB, Xapak-
TEPH3yeTCsl KaK Macca €IWHHIE 00beMa WM, YTO OJHO H TO XKe, KaK
00beMHBIH BeC, OTHECEHHBIH K YCKOPEHHI0 CHJIBI TSAKECTH g.

— 202

Ha 2(,vpz_,vs2) . (39)

HsBectHO, uTO 3HaueHuss Ex W pg AJA DPYHTOB IPH pasjddHBIX
BEJHYNHAX U TPOAO/KUTENDHOCTAX Harpy3oX O0KashIBAIOTCS pasJjiud-
HbIMH. I109TOMY M CKODOCTH pacnpOCTpaHeHHs yNPYTHX BOJH U, M Ug
naxe B objacTsax ynpyrux jaedopMaluil He ocTaloTcA c*npor*o no-
CTOSIHHBIMH, U3MEHSSICb B 3aBUCHMOCTH OT BeJIMYUHEL H NPOAOJKHTE b=
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HOCTH JaBJjieHus BO ¢poHTe celicMuueckoil BoaHb. CleloBaTeNbHO,
TOYHble 3HaUeHHs] ¥, U Ug B COOTBETCTBHH ¢ BhIpaxeHuamu (36) n
(37) MoryT ObITh MOJiyuU€HH B TOM CJyuYae, €CNM HCHOJb3yeMbie 3Haue-
HHfl AMHAMHUYECKMX XapaKTepucTHK Ep M py Ompenejedsl B 30HAX
OUeHb HU3KHUX JaBJeHHi.

CrarnuecKue MOoAyau lOHra MeHbllle JHHAMUYECKUX, HO C
pOCTOM YIPYroCTH HOPOJ pasHHLla MexAy HUMH yMeHbliaercs. [as
PBIXJIBIX TPYHTOB [HHAMHYECKHe MOIYJH MOTYT IpEBHIIATL CTaTHYe-
CKHe B 2 pa3a ¥ naxe 6osiee, 151 CKaJbHBIX — PA3HUIA MEXIY HAMU
He mpeBhiliaeT o6uiuno 1,2—1,5 pas.

Cpensve 3HaueHHsT naoTtHocTeH (6 e/cm®) rpyHTOB H
CKOPOCTH MPOJIOJBHEIX BOJH ¥, KM[CEeKB HUX CBSI3BIBAIOTCA CaeIyIoUIek
OCpelHeHHOU sMTUpHUecKod BaBHCPIMOCTb}O TIPUMEHMMO B HHTEpBaJe
v, ot 0,5 no 6 xm/cex u § ot 1,7 mo 3,0 e/czw".

3==1,6+40250,; v,—45— 6,4 (40)

DTo BblpaxKeHWe DPHMEHHMO AJNA BepXHUX dacredl paspe3a Ha TJay-
6unax no 300 x. Ina 66mbmux rayOHH MOXET HUCIOJb30BAThCS 3aBHU-
CMMOCTb, TIPHBOAMMAN B CHpaBouHON aurtepatype [63].

Bosee Touno sta 3aBWCUMOCTb B HHTeppajie v, or 0,25 no 6—
7 kmfcex u & ot 1,35 mo 2,9 2/cm® onuckiBaetcd BblpamelHHeM

a=1,851'/f. (41)

C;pe,ELH-He 3HaUeHUs MJOTHOCTEH €O CKOPOCTAMU TIOIIEPEYHBIX BOJAH
U, CBSA3LIBAIOTCA KOPPEJALHOHHBIMH 3aBUCHMOCTAMH:

8 =1,6+0,457,, (42)
4.5__
3 =218V 7,, (43)

NpUMeHsieMbIMH COOTBETCTBEHHO B TEX XK€ MHTePBaJjiaxX IJIOTHOCTEH, UTO
u 3asucumoctd (40), (41). Owmuubku onpefeneHHdd 6 NO 3HAYEHHAM
U, WIH S uyalle Bcero He mpesbimaior 10—15%.

Ins XKaxJAoro OTHENbHOTO BHAA TPYHTOB MOTYT OBITh MOJIyUeHBl
cBOY 6oJlee TOYHbLIE 3ABHCHMOCTM MeXAy MJIOTHOCTAMH H CKODOCTSIMH,
Tax, ansg aeccoB B3aUMOCBA3b U, C TUIOTHOCTBIO CKeJleTa XOPOLUO OfiH-
ChIBaeTCsi BHIPaKEHHSIMH:

w=1,16+0,459,, (44)
5,5__\
8 —1,611V1,. (45)

Hau6Gonee Tounble 3aBUCHMOCTH AJs GOJILIIMHCTBA TPYHTOB HOJY-
YaIOTCS NpPU CONOCTABJEHHH TJIOTHOCTH CKeJeTa €O CKODOCTAMH IIO-
MepeyHbX BOJH Uj.

Jlns npakTHYeCKOTO MCToJb3oBanus 3asucumoctu (40), (41), (42),
(43) nawrcs B Buae rpadukos (puc. 25).
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Bospacranue namoTtHOCTeH mnopon ¢ TrayOGHHOM,
KakK 3To cjepyer u3 3asHcumoctei (29), (30), (31), (41), (45), npubnu-
3UTEJNBHO NPOTOPUHOHANBHO KOPHIO 4,3 CTelleHH U3 COOTHOLIEHHS COOT-
BETCTBYIOIIUX cKopocTed. ['ny6uHHBIe IpajHeHTHl H3MEHeHHsd MNJIOTHO-
cTedl mopon mo KpailHeli Mepe B 4—6 pas MeHblle I'DagHEHTOB H3Me-
HEeHHSI CKOpOcTel JJif COOTBETCTBYIOLLUX IIOPOI.

%4 j T .
30 4 b LA
-l =
3 e
/' 17
A >
Pad
es ,/, ~
1y 1
A47 Pras
N A
AL P
o // Pl 5
T
ny
y
£
1 ] 7
/
\
10 l i ]
10 a0 30 44 J2 Vevs {aolgz)r%&v

Puc. 25. Tpaduxu 3aBucumocTteit nnomoi'r%ﬁ 6 or ckopocted U, M U
1—8(2/cmd)=1,6+40,25 vp, (k] cex), 2—d=1,85)vp, 3—3=1,6+ 0,45 v, 4—d=
4.5

=2,18y/v; 5-3=f (vp)—Aana Boponacwmennnx rpyntos. Ilocrpoenst nis
ray6un menee 300 . JIpawl, Mep3ianie TPYHTH M BBHICOKOMODHCTBIE paKy-
meyHUKH Nno rpadukam He 6epyTcs

H3Menenre NJOTHOCTH TPYHTOB B MacCHBe, B HHTepBaJje TayOuH
or 1 1o 500 s, MoXKeT XapakKTepH30BAaTbCA BHIDAXKEHHEM

3, =19, 200B-0.151g 8, (46)

To ecrtb, ans pHIXABIX TPYHTOB OHO IIPHUONHU3UTENBHO HPONOPIHO-
HaabHo 2%95 s CKaJIbHBIX NCKa3aTesb CTeneHy 2 GyAeT COOTBETCT-
BEHHO B 2—3 pa3a MEHbIIHM.

3Hayenusa MoaAyast IOHTa MOryr ObiTb OLEHeHB! M NPH He-
M3BECTHBIX CKOPOCTAX IIONEPEYHBIX BOJH U, HCXOAA H3 H3BECTHOH
dbopMyaLl

v,3(1+p) (1 —2p)
1—n ’

1=

(47)
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3Hayenve § Ge3 cyumlecTBeHHOro yumep6a [J TOUHOCTH MOMKET
6biTh 3aMeHeHO B COOTBeTCTBHH C BhIpaxkeHHeM (41). Onpenpesneumnble
TakdM 06pa3oM IO CKOPOCTSIM NPOJOJBHBIX BOJH MPH pasJHYHBIX
3HaueHus Kosdounuenta ITyaccona smauenwss moayias IOura marorcst
Hamu rpaduueckn (puc. 26).

Hnst HauGosee pacmpocTpaHeHHBIX 3HAYeHHH Ko3¢duumenta [lyac-
coHa (w~~0,3--0,35) Bulpaxkenue (47) mocje 3aMeHB § MOXeT OBHITb
MepenucaHo B YNPOILeHHOM BHE:

E,=17000 v, (1,64-0,257,); (48)
E, = 13000023 ;
v, = 14-10-3 045, (49)

rae E, Geperca B K2/cM®, U, B KMm[cek.

C yueroM CpDeIHMX 3HAaUYEHUH IJIOTHOCTEH IUHAMHYECKMI MOLY/b
IOnra Moxer OHITb OIleHEH 1O OYeHb MPOCTHIM [JIsi IIPAKTHUECKOTo
HCIOJIb30BAHUS BEIPAXKEHHUIM:

LJIST PHIXJIBIX CPYHTOB

Ej pux = 11000 0,2, (50)
AN CKAJBHEIX :
Ej e =~ 20000 0,2, (51)

[IpaBoMepHOCTD 3THX BHIpa:KeHHH NOATBEpKAaerTcsd OOJbUIMM 3IM-
TIHPUYECKUM MaTepHaJOM YW APYTAMH OJH3KHMM 3aBUCHMOCTAMHA [50,
53].B GosblupHCcTBE CAyuaeB OUEHKA N[O HHUM 3HaueHuil En sBisiercd
yIOBJETBODUTENbHON, a OMKOKM B HX ONIpe[eieHHIX He MPEBBIIAIOT
20—30% mo cpaBHEHHIO C TEMH, KOTOpPHE Olpelesiensl mo GopMmyne
(38). Omnaxo npu Gonpmux 3HaueHHAX kKoaddunuento Ilyaccona p
Benuunnsl E,, onpeneneHHble no BelpaxenusM (48), (51), kak MoxHO
BUAETh U3 puc. 26, MoryT 3aBeimatbes g0 10 pas.

Omu6Ku TaKOro pofa MOLYT OBITh IPAKTHYECKH IOJHOCTBIO yCTpa-
HEHBI, eCJ¥ MOJAYJH YODPYTOCTH OLEHHMBATH IO CKOPOCTSIM TOMEpPeTHHIX
BOJIH, UCIIOJIb3YSI 3aBHCHMOCTH, M3BECTHBlE JJISI MOXYJisi CABHTA.

Monynas caBura (Gg), saBagomAfics OJHON H3 KOHCTAHT
Jlsime, ompepessieTcss BEIPaXKeHHEM:

G, =302 (52)
On B3aumocBf3aH ¢ MoayJaem IOura
(ORI — (53)
2(14-p)

C OTKJIOHEHHEM OT TOUYHOTO 3HAYeHWsl, He mnpesbumatouum 10%,
370 BBHIpa)KeHHe (MCKJIOUHB M3 Hero Koadouuuenr IlyaccoHa) MOKHO
3amgcaTtbh Kak

G =~ 0,37 E,. (54)
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Puc. 26. Tpabuxn 3aBucuMocTeHl AMHaMuyeckux Monyseil: momyns IOmura

E; or cxopocTell pacmpoCTpPaHeHusl YIPYFHX BOJH: I — NMPOROJBHEIX Up 2 —

nonepeyHnX Uy TOPH PasJUUYHBIX 3HAHECHHAX Koabdunuenta Ilyaccona p; 3 —

moayas casura G or Us. TOHKMM TYHKTHPOM AaHBl pacueTHHE SHAUEHHs, He

OTMeyalolMecss [Jis FPYHTOB Ha HpakTHKe; 4 — rpaduk 3aBUCHMOCTH Ko3ddu-
uuenta IlyaccoHa | OT COOTHOWIEHHSA Vp/Us-



Torzma, B cooTBeTcTBHM ¢ BhIpaxkeHHeM (H4), BripaxeHueMm (52) u co-
orHomeHusiMi (42) u (43), 3nauenuss E; u Gy Moryr GbITh ompene-
JIEHBl TIO JIIOOOMY M3 COOTHOLIEHHUH:

G, — 1000022 (1,6 + 0,45v,), (55)
E, =58500022 ; v, =6,9-10-3F (56)

B KOoTOpnx 3uauenus G, u E, Gepyrcs B Kz/cm?, a 3HaueHus vU; B
KM/cex.

Bo3MoxkHBIe MaKcuMaldbible OlMOKH Tpu ompenenennn Ep m Gy
IO 3THM COOTHOUIEHHSIM NPH TOUHBIX 3HAUEHHMSX U, HE MOTYT NPEeBHI-
mate *=20%, 1. e. ouu (cM. puc. 26) B NecsITKH pa3 MeHblle, ueM Te,
KOTOpHIE MOTYT HHOTJa UMEThb MeCcTO IPH HCHIOJb30BAHHH COOTHOLIE-
HHi (48), (51). Bmecre ¢ 3TUM He0oOXOAMMO YUHTHIBATH, UTO OLEHKa
caMuX 3HayeHMH v, sBjsieTcss Oojiee TPYJOeMKOH M MeHee TOUHOH,
yeM 3HaueHH# V,. [losToMy o6si3aTenbHOe NpPHMeHeHHE COOTHOUIEHHH
(55), (54) BMecro coornomenus (49), (50), (51) meo6xoguMO JMIUL B
TeX c¢JydasX, Korga 3HaueHusi kodpouuuenta Ilyaccoma moryr npe-
BelmIath 0,4.

AHanoruyHoO OTMeYEeHHOMY OCTajbHbBle TIDOYHOCTHBlE CBOHCTBA
TPYHTOB TOXKe ODHAPYKHBAKT Hambojee yCTONUYHBBIE B3aMMOCBA3H -CO
CKOPOCTSIMY PAacIpOCTPaHeHHS TonepeyHblx BoiH. OmpHAKo MaHHBIX 00
5THX B3aMMOCBSI3X HAaKOMJEHO OTHOCUTENbHO MaJjo. Ilostomy Huxke
B KayeCTBe OCHOBHBIX HAIOTCA SMIHPHYECKHE B3aHMOCBA3M IIPOYHOCT-
HBIX CBOHCTB TPYHTOB CO CKOPOCTAMH PAacOpOCTPaHEHHA IPOJNOJBHBIX
BOJIH, a B3aMMOCBSI3M CO CKODOCTSIMH [ONEPEYHBIX BOJH BHIBOAATCS
NpeuMyLIeCTBEHHO KaK INPOU3BOJAHbIE OT TepBHIX.

MiaMeHeHMs cpeAHHWX 3HaueHu# wMoayas IOHra
no ray6uHe, Kak 3TO CJelyer H3 JaHHBIX 00 HU3MeHEHHIX CKO-
pocTeil pacnpoCTpaHeHHWsl YNPYrux BOJH, B I'PYHTOBBIX MaccHBax pas-
JUYHOH KecTKOocTH M B3auMocBszu  (49), (52) mpu HeHapylIeHHBIX
eCTeCTBEHHbIX YCJOBUSX BCECTOPOHHEro JaBJeHHS COOTBETCTBYIOT
ypaBHEeHHIO

E (z) = ‘E'1 21,35—0,2141g E, s (57)

Tounoctb onenxu E(2) mo aTOMy BbIpaXKeHMIO ONpeaeNseTcs TeMH
e (akKTOpaMH, YTO M TOUHOCTb OLEHKH U,(2) mo ¢dopmyne (29).

[Ipn ompenenennsix 3Havenui E(2) HeoOXOLUMO YIUTHIBATbH, UTO
NoC/ie HADYIIEHUS MacCHBA TOPHBIMH BHpaboTKaMu 3HaueHus E, tax
Ke KaK U 3HAUEHHA U,, Uy M JPYTHX YIPYTHX TapaMeTpOB, Ha pac-
CTOSTHUSIX 00 1,5—2 pamuycoB OT CTEHKM BHIPAGOTKH PE3KO YMeHbIIa-
1orcst. BOAM3N CTeHKH OHM CHUXKAIOTCA A0 3HaueHMH, Oiuskux x E (1),
U, (1), v,(1).

HopmaTHBHOe JaBJjeHHEe Ha PBIXJble PPYHTH (Hecyllias
cioco6HoCcTh — KB, Kefcm?) ¥ npenebHOE CONPOTHBJIEHHE
CXAaTHIO DNPYHTOB CKajbHOrO THna (R™ x2/cm®) cCBSI3aHBI CO CKO-
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POCTSIMH pacnpoCTpaHeHHs YNPYrHX BOJIH, NPHBEJEHHEIMH K riyOHHaM
2—5 M, CNeAyIOWUMHA NPHOIMKEHHEIMHA COOTHOUIEHHSIMH:

v, =0,25R", (58)

v, = 0,12R", (58)
3

v, = 0,44 VR, (60)
3

v, = 0,23 VR, (61)

TA€ CKOPOCTH U, H U;, TAK XK€ KaK M B NPENHAYIHUX BLIPAXEHUAX,
6epyTca B Km[ceK.

ITepBble mBa M3 STUX COOTHOIIEHWH MOTYT GHITH HCIOJB30BAaHH B
nuTepBasme RE or 0,5 1o 5—7 kefcm?> ¥ B COOTBETCTBYIOLMX STHM
3HAYGHHSM HHTepBajax CKOPOCTeH U, M vy; TNOCTeIHHE — HAuAHAsS C
R nopsanxa 15—30 xe/cm?.

BsaumocBasb v, U U; € R, Tpu 3HaueHuax R, > 100 xe/cm®
6oJiee TOYHO onncmBae'rcsI BHIPa)X€HHEM THMA

— 0,29 (Ig Rex)?*. (62)

Tlpu mopcrawoske mop sHak Jorapupma 10-RE BMecTo Rex 9TO XKe
BbIPaXKeHHe OMHCHIBAET B3aMMOCBs3b U, ¢ R

IlpuBenennbie 3aBHCHMOCTH (58)—(62) B BHOe TpaduKoOB IOKa3a-
Hbl Ha puc. 27. OmuGky B OIpejeNennsXx U, M U, 7o 3Hauenmo R
yalle Bcero He npembimaior 15—25%.

Kosddunuent KpemocTHd NOpOJA SBASETCS BaXKHBIM Ia-
paMeTpoM, XapaKTepH3yIOUIHM HX INIPOYHOCTHHe cBoificrBa. HauGosaee
ynotpe6uresed kKosdduunent xpenoctu (fxp) NMopon mo Kiaaccuduxa-
uun [poromesxonoea {44, 45]. OH mo3BOJISET OLEHHBATH KAaTETOPHU
rPyHTOB N0 pa3pabaTbiBaeMOCTH, 6YPUMOCTH H KDPENOCTb IO JecsTH-
6annprO#l cucreme. ITo ITporoabsikoHOBY

fep =0,01 R, (63)
MHOE BHpaXEeHue JJis s-roﬁ sapucumoctu paer JI. M. Bapon [4]
RC)K

HauGosnee T04HO fwp, Mo MuHenmio M. M. IlpoTonesikoHOoBa, MoXKeT
XapaKTepH30BaThCsi KOJIHUECTBOM palOTH, HeoGXO0QMMOH s paspy-
[IeHHs] eAMHUIE 06beMa IIOPOAbl, IPH 3TOM 3HaueHUs Koddodunnesra
KPEefocTH MOTYT OLEHMBAThCsI C TOYHOCTHIO 10 OOHOM Hecsitoil [46).

KosdduuneHT Kpenoctd KoppeJHpyercs €O CKOPOCTSIMH Pacmlpo-
CTPaHEHHUS] YIPYrHX BOJH:

f — 10033'1)1,—050

= 3 0lgfip+ 1,6 lm/cex , (65)
pr 10049 v,—0,46
v, =2,001g fi, + 0,95 xm/cex. (66)
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Puc. 28 TIlajerka Afs OUEHKH B3aMMOCBs3ell CKOPOCTCHIPOXOJBHBIX BOJH (vp) B KO3DDHUHEHTOB KPENOCTH (frp)

Ha pa3UYHBIX Ty

THPHBIMH C TOYKOH — JJf1 BOAOHACHILIEHHBIX P

Gunax (2). CIUIOMHBLIMH JHHMAMHE [aHLI 3aBHCHMOCTH IJIA l‘pyHTOB He HACHIIEHHBIX BOJOH, MYHK-

BIXJILIX W IIOJYCKaJbHBIX TPYHTOB
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Puc 29. TlameTka 4nia OUeHKH B3auMOCBA3eld CKOpOCTeH TomepedHelx BOMH (Ug) ® Kosddu-
I(MEATOB KPemocTit (fpp) Ha pasuuHbX rayGuHaXx (2). KaTeropni KpenocTd COOTBETCTBYIOT TeM
JKe NopojaM, UTO M Ha pHC, 28



Bripaxenue (65) — mias peixabix rpyHToB (Bhille YI'B) xopomo omu-
CBIBaeT B3aHMOCBSI3b IapaMeTpPOB Aas TuyOuH nopsinka 30 » B uH-
TepBanax fxp o1 0,5 no 20 u v, or 500 mo 5000 m/cex, a BripaxkeHHe
(66) — mas ray6un nopsinka 100 # u v, or 300 mo 3500 m/cex. Has
OTIpefiefieHns B3aUMOCBsA3eli v, M U; C fxp B NPElenax OCTaJbHHIX
rJyOHH COCTaBJEHb! ClielHajbHble aneTku (puc. 28, 29), Ha KOTODHIX
IaeTcsl TaKKe 3aBHCUMOCTh fyp =9 (U,s) HJs BOJOHACHILEHHBIX TPYH-
t0B. Ilpn nocraTouyno KBaJH(UIUPOBAHHOM ONpeleseHHH Kozbdu-
IHeHTa KPemnoCTH I'PYHTOB B MaccHBe OLleHKa CKOpocTell v, M U, TO
3HAYEHUSIM [xp C TOMOIUBIO NPENCTABJEHHBIX AJEeTOK NPOM3BOLHTCH
¢ touHocThio g0 10—20%. HckmioueHHe MOTYT TIPEINCTABJSTb CKaJb-
Hble TIOPOMbI: CHJIBHO TPEIIHHOBATHIE, B KOTODHIX 3HAUeHHS U, OUpele-
JIEHHBIE 110 MajieTKaM Juis ray6un 1o 15—25 u, 3aBbmamrces npubau-
3UTeJbHO B 1,5 pasa, ¥ MOHOJIMTHHIE, B KOTODHIX OHH, Ha0GOpOT, 3aHH-
)KaloTes., DTy owHOKy HeoOXOAUMO YCTPaHsTh, BBOIS COOTBETCTBYIO-
IiHe IIONPaBOYHEIE KO9(D(PHIUEHTHI.

Koppensuuio co CKOPOCTSIMH pPAacHpOCTPAaHEHHsT YNPYTHX BOJH 06-
HapyXHBaeT, COOTBETCTBEHHO, H YroJ BHYTpeHHero TpeHus (¢°), xa-
pakrepusytomu#i, mo M. M. IlporoabsikoHOBY, KpenmocTb IOPOA H HC-
NONB3YeMEIl NIPH NPOEKTHPOBAHWH MNOJA3eMHBIX coopyxenui [17, 18]

o= 1,18 Vv, (67)

DT10 BBIpaXKeHHe He MOXKeT ObThb HCIOJNb30BAHO JJSI OLEHKH YIJOB
BHYTpeHHero Tpenus (¢°), onpexnensemoro mo CH u IT ITB-1-62, nmo-
CKOJIbKY 3TH 3HaueHMs MOTYT GBITh 10 2 pa3 MeHbile @mp°.

TTopucrocts rpynToB (P) TakXe TecHO CBSi3aHa € HMX yIpyro-
JKECTKOCTHBIMM cBoHcTBamMu. IloaTomMy ckopocTH pacnpocTpaHeHHs
YIPYTHX BOJH, NPHBENeHHBle K TriayOuHaM 2—5 M, o0O0HapyXHBalOT
KOppeJsiHOHHBIE B3aHMOCBSI3H ¥ C STHM IapaMeTpOM, NpHOJMKEeHHO
OIINCHIBaeMble 33BUCHMOCTSIMH:

IJASI CyXHX TDYHTOB

3,5 3,5
v, = ——— Kmjcex; P=50lg—, (68)
P 10002 P v,
2,0 . p_ 2,0,
fvs = W K:M/Cek;, P = 50 lg ) v (69)
J1%i OOBOJHEHHHX TPYHTOB
3,5 . _ 3,5
v, = T e kmjcex; P=167 lg‘;—, (70)

14:]

rie P — o6beM mop B mpolleHTax oT ofbeMa 3aHMMAaeMOro IOPOIOH
(puc. 30).

Owubkyu B onpenenenusix P 1o U, N0 NPUBEJEHHEIM 3aBHCHMOCTSIM
B HHTepBaJe HX npuMenmMoctd (P or 5 jmo 656%, v, or 200 mo
2700 m/cex, vgor 100 no 1600 m/cex) moryT mocturath 25—30% ot uc-
80



THHHOH BeJIMUWHBL, a NPU oleHKe v no P u Oosiee BHICOKMX 3HAUEHHI.
C Goablie#l TOYHOCTHIO 3HAYEHHS TIOPHCTOCTH B HCCJeAyEeMBIX TPYHTax
N0 CeHCMOPa3BENOUYHBIM JAHHEIM MOTL'YT ONDEJeJSAThCSI B OTHOCHTENb-
HBIX BeJMUHHAX 110 CPaBHEHHIO C M3MEePeHHbBIMH 3HaueHUsMHM Pp u v
I OXHOTHNHBIX I'PYHTOB, NPHHATHIX 3a 3TaJoH P, B COOTBETCTBHH €
3aBUCHMOCTBIO BUJA

AP=P,— P,=501g >,
‘vﬂ

8 KOTOpOH 3maueHye YMCJOBOTO KO3(QQUUHEHTa CaedyeT YTOUHATb [ad
KaXJ0Te W3 BHAOB NDYHTOB.
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Punc 30. I'padpuxu B3auMOCBsi3el CKopocTeldl YNpyrux BOJIH C
MIOPHCTOCTHIO
3,5 2,0 3,5

1, UP=-—1_00,TP’ 2. vs:'_l(—)0.0?P_; 3. 'UPB=—1‘60'—0'06‘P‘-

BoaHoBoe conpoTHBJAEHHE (aKycTHUeCKas JKeCTKOCTh) Yy
€O CKODOCTBIO PacmpOCTPaHEHHd MPOJOJLHEIX BOJH CBA3LIBAIOTCH 3a-
BHCHMOCTbIO

1=10,-3=10,375 'v:)-?, m-cex|m?. (71)
6 3ax. 446 81



Hcxons u3 mpuBefeHHbIX 3dBUCHMOCTEH U, H Uy C Pa3jHUHBIMU
MeXaHHYeCKUMH XapaKTePHCTHKZMM TDYHTOB, MOXHO IMOJNYYUTb CaMo-
CTOsITENbHBIE BBHIPAXKEHWS IJsI B3aMMOCBs3elf, H3 KOTOPHIX 3HaUeHUd
cKopocTell GYAYyT HCKJIIOUEHEL.

Hanpuwmep, u3 Buipaxennii (56) u (66) mosay4nM 3aBHCHMOCTD JJIsi
riyOHH HECKOJBKHX JeCcsiTKOB METPOB:

Ey = (297 1g fup + 138)22, (72)
u3 Buipaxkenuit (49) u (60) mosxyunm:
E, — 1650 R%Y | (73)
u3 Bulpaxenuit (49) u (68) mas ray6bun 2—5 u
2,2-10°
STy Ke[cm?. (74)

IIpuBenenHble BHIpaXKEHUs, XapaKTepPH3YIOMHe B3aMMOCBS3b CKO-
pocTell pacmpocTpaHeHHsl YIPYTHX BOJIH C MeXaHUYECKHMMH Xapakre-
(PHCTHKAMH, BHIBEJEHB IDUMEHUTEJIBHO K TDYHTOBHIM MacCHBaM, OrF-
paHUYEHHBIM OTHOCHTENbHO HeGOJLIIMMHK IAyOHHaMu. 3HaueHHS U, U
U,, TOJACTABJEHHBIE B 3TH BBIPAKEHHs], [JIs IOBBILEHHS TOYHOCTH He-
06X0JMMO B COOTBETCTBHHM C THPHEMAMH M NTaJeTKaMH, OTHCAHHBIMH B
npeABAYIIAX pa3jenax, NPHUBOJUTE K XapaKTepH3yeMbIM ITyOHHaM,
HCIOJb3YEMBIM [IJIsi Pa3MellleHUs] COOPYXKeHHs HJH NOJOWBH (yHIa-
MeHTa (Kak IpaBuio, K 2—5 m).

B mpencTaBieHHBIX 3aBHCHMOCTSX IJIS DHIXJABX TIDYHTOB 3Haue-
HUSl v, 32 HCK/IOUYEHHEM OTrOBOPEHHBIX C/yYaeB XapaKTepPU3YIOT He-
BOJOHACHIIIEHHbIE YYacTKH pa3pe3a. 3HaueHHa U, B BOJAOHACHILIEHHBIX
PHIXJBIX TPYHTaX ONPENENsOTCS NPH HeoOXOQMMOCTH TO 3HAYeHHSIM
Upe AJA HEBOJLOHACHIIEHHBIX YYacTKOB C MOMOLLbI0O dopmyasl (33)

Ups = 450 vt

CBelleHHA O MeXaHMYECKHX XapaKTepUCTHKaX TPYHTOB H B3aHMO-
¢Ba3SX MexKAy HMMH cojepxkartcsl Takxke B paborax [21, 38, 39, 40,
50, 53, 63]. Heo6xoa¥M0, ONHAKO NPUHUMATh BO BHHMAaHHe, UTO B 3THX
paborax, nanpumep B [50], B3aUMOCBSI3H NOJYYeHH B Pe3yJbTaTe HUC-
cienoBadusi 06pa3lUOB TOPHBIX NMOPOJ (Kak IIPaBHIO, MOHOJHTHBHIX),
a He eCTECTBEHHLIX NDPYHTOBHIX MACCHBOB. JTH B3aHMOCBSI3U Halle BCe-
ro XapaKTepH3YIOT JHLIb Yy3KWe NHMaNa3OHbl H3MeHeHUs CBOHCTB Ge3
ydyeTa W3MeHEHHs cKopocTell mo Tiy6unaM. MHorve 3aBHCHMOCTH MO-
CTPOEHH IO 3HAYEHHAM U,, XaPAKTEPHbIM M/l 3HAUUTEJbHBIX MIyOuH,
UCYHCJASEMBIX MHOTHMH COTHSIMH METpOB.

§ 4. BsanMocesi3b YNpyrux H 3JeKTPONPOBOAHBIX CBOACTB I'PYHTOB

HecMOTpsi Ha OTHOCHTEJNBHO HEBLICOKHE CTENEeHH KOPpeJAlHH
B3aUMOCBSI3M YIOPYTHX M 3JEKTPHYECKHX CBOMCTB, MCIIOJIL30BAHUE
3THX B3aHMOCBSI3€fl MOXET OKa3blBaThCs BecbMa 3>(P(eKTHBHBIM, TakK
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KaK OHM II03BOJISTIOT BBIIOJHSTH IIpeJBapUTENbHOE CeficMOreoorHye-
CKOe palOHHPOBAaHHe HCCIeLyeMbiX MJoWajed ¥ gaBaTh HNPUOIH3H-
TeJbHYIO OLEHKYy YNPYyruM CBOHCTBaM TPYHTOB NO HaHHBIM 3J€KTPO-
pasBeKH.

KoppesnsinuonHasi 3aBHCHMOCTh MeXAy CKOPOCTBIO paclpocTpaHe-
HUS YOPYTUX BOIH ¥ Y/IESMBHBIMH 3JeKTPOCOMPOTHBCHUAMHE (pyy) OTME-
YyaJjgach OTe4eCTBeHHLIMH HccaegoBaTensMu [33, 44]. Jnsa xapOoHaTHHIX
TOJIN, 3a/eraioliX HIXKe KYHTYpPCKHX OTJOKeHuH B pakioHe Ilpen-
ypaJqbckoro nporuGa, oHa ompefeneHa [53] BEIpaKeHHeM

U, = 3800 + 14,5 py, - (75)

Ona n3pectusko Crenxoro KpeiMa, HaxoAgUMXCS BBULIE YPOBHS
CPYHTOBEIX Boj, Ha Myb6wHax 2—10 m 3Ta B3aUMOCBSA3b ONpejesieHa
CXOOHBIM IO (pOopMe BhIpaXKeHHEM

U, =2 550 + py . (76)
Onunako 60see YyAaUHO 3Ta 3aBUCHMOCTL ONHCHIBAETCA (POPMYJIOH

3
T, = 150V Pyn (77)

Hocrarouno Oa#3KHe 3aBHCHMOCTH TOJyYeHBI AJA CKaJbHBIX IO-
pon 3ombl aspaunu B Kasaxcrane H JAJs  yBJaKHEHHBIX TPaHHTO-
rieficop Kapesuu.

Jlnsi BepxHeil vacTH paspe3a OJHOTO U3 pailoHOB [ToAMOCKOBHOI
CHHEKJIU3H], IIPeJCTaBJIECHHOTO OOBONHEHHOH H3BECTKOBO-MEPTENHCTON
TOJefl, moNyYeHa 3aBHCUMOCTb

v, =170V pyy - (78)

Opnako, Ans OOBOAHEHHBIX CKaJbHBIX M PBIXJIBIX OTJOMEHHH 3Ta
3aBHCHMOCTb, KaK MOXKHO BHIETb yxe H3 BblpaxeHu#t (75), (76),
OUEeHb HENOCTOSIHHA M MOXKET ObITh HCIOJb30BaHa JHUIb B Ipegenax
TOTO Te0JIOTHYECKOro paloHa, Ajsi KOTOPOTO OHa ONpenessach.

Bomee unm meHee KONMYECTBEHHO CXOAHBIE 3aBHCHMOCTH HaMe-
YAIOTCSl JIMIUb JJIst CKAJBHBIX TPYHTOB B BEDXHHX HEOOBOXHEHHBIX
cnosax. OgHako ¥ 9T¥ 3aBHCHMOCTH B KaXKAOM pailloHe rpeGyloT yT10d-
Herus. HeycrofiuuBocTs KOppensiuuy 3aBUCUMOCTEH Py, OT U, oObsc-
HSIeTCST TeM, UTO 3JeKTPOCONPOTHBJEHUS TPYHTOB B HaunboJiee CHILHON
CTENeHH ONpPEeNeNdIOTcs He CTOAbKO HX IOPHCTOCTBIO, CKOJIbKO KpalHe
H3MEHUYMBOH MHHepaJHu3al[dedl HaCHIMIANIKHX BOJX H YJeJIbHOH IMOBEpX-
HOCTBIO ITOPOBBIX KaHAJIOB.

[Tostomy st mecyaHO-TJAHHHCTBIX TPYHTOB BepXHeH yaCTH paspesa
yale Bcero Habjrogaercsi KapTHHa, oOpaTHas TOH, KOTopas CjaedyeTr
U3 WPHBEJIEHHBIX 3aBUCUMOCTEH, T. e.— He BO3pacTaHHe, a CHUKEHUE
3JIEKTPOCONPOTHBJIEHAH Ha YyYacCTKax TNOBHILIEHHs CKopocTeld v,. IT10
oObsICHAIGTC TeM, YTO [JIs INecYaHO-TMHHECTHIX Pas3pe3oB Bo3pacra-
HHE O , Yalle BCEro CBA3aHO C NOBLIIEHHEM COAEPIKAHHSA TIHHHCTOTO
MaTepuana, a CJieLOBaTeJbHO, C PE3KUM yBelHdeHHeM YJenbHOH mo-

6* 83



BEPXHOCTH TNOPOBHIX KaHaloB M o6BojxHeHHOcTH. HeoGxonumo 3ame-
THTb, 4TO 3HAYEHUsI CKOpPOCTefl NONEpeuHbIX BOJH U, Ha OTMEUEHHBIX
y4acTKaX CyleCTBeHHBIX BO3paCTaHMi¥ He HCIHITHIBAIOT.
dnexrpdmerpuueckui xosdpdpuuument Py, Hasw-
BaeMBIll TaKXe OTHOCUTEJNBbHBIM YJeJbHBIM COTPOTHBJIEHHEM, KOPPEJH-
pyeTcsi co CKOpOCTSIMHM pPaclpOCTPaHEHHS YIPYIHX BOJH HaMHOTO
ayuimie, To OGBACHAETCA TeM, YTO AJisi aGCOMIOTHOrO GOJLIIMHCTBA
NPYHTOB, HCKMAIOUasi TNIAHHCTHIE, STOT MapaMeTp TOYTH He 3aBHCHT OT
MHHepaJH3allid ¥ TpexKIe BCEero onpejiesisieTcsi HOPHCTOCThIO.
H3sectno [19], uto B 3aBucHMOCTH OT MopHctocTH (P) u saexTpo-
COMPOTHBJIEHHs BOJ, HaChIAlOMMKX NOPHI (pPs), YAEJNbHEIE 3JEKTPOCO-
NPOTHBJEHHST XOPOLIO OTCOPTHPOBAHHBIX ONHOPOAHBIX HeCIeMEHTHpO-
BaHHBIX TIECKOB (pyg) ONMpPeEIeNsIoTCs PacueTHON 3aBHCHMOCTBHIO

pys= PV pu, (79)

rae 100— P
o)/ et

Py = S 00— P (80)
100
’ K
3gecb Py — KospuIKeHT, onpelesasiolui XapakTep 3aBUCHMOCTH
yIeJbHOrN0 3JeKTPHYECKOTO COTPOTHBJEHUS MOPOJLI OT ee NMOPHCTOCTH,
a P—ob6beM nop B npoueHTax oT o6beMa, 3aHHMaeMoOro Nopopmoii.
Jns pa3nnyHBIX NOPOJ, XapaKTepH3yIOUIMXcA OJHHAKOBOH mopHc-
TOCTbIO, 3HAueHusi Koxpdunuenta Py He ocraloTcs nocTrosHHBIMA. IIpH
3Hauenusix P<{20% oHu MOryT X0 5 pa3 NIpeBHILATb Te, KOTOPHIE IO-

JyYyaoTcs pacueTHbIM myreM no Gopmyie (80). B anekrpomerpun [19]
3TO OTJIHYME YYHTHIBAETCHA C MOMOMIBbIO Kozthduuuenta B,

pyn=Bg‘DlV Pe . (81)

MunuManbHele 3Havenus B,, papHble eluHHIe, XapaKTepPHH IS He-
CLIeMEHTHPOBAHHBIX OTCOPTHPOBAHHBIX NeckKoB. 3HaueHus B, Bospac-
TAIOT 110 Mepe LeMeHTAlM{ NOPOALl H € YXY/AUEeHHeM OTCOPTHPOBAHHO-
CTH CJIAaTAlOIMX ee 3epeH, NOCTUrasi MaKCHMaJbHEIX 3HaueHu#, pas-
HBIX NATH, [Jisi CKalbHBIX nopoj. CKODOCTH pacmpOCTpaHeHHsl yIpy-
FUX BOJIH TaKxkKe MOBBHUAKIOTCS HE TOJBKO C YMEHbIlleHHeM IIOPHCTOCTH,
HO ¥ C TOBbIIIEHHEM CLIEMEHTHPOBAHHOCTH H, CJIEOBATEJbHO, HPONOP-
IMOHAJbHBE NIPOU3BeJleRHI0 B, Py. IlosToMy B manbHeHieM NOJ
3HaveHueM Kosdduuuenra Py, (Tak, Kak 3TO HejaeTcsi HHOrJa U B

HHXKeHepHOU aaektpopasselke [15]), Gymer mompasymeBaTbCsi 3Haue-
HHe

Py = Bg Py — Pyn/Pm (82)

TO ecTb KOo3(uiyeHT, 3aBHCALIMH OT MOPHUCTOCTH, CLLEMEHTHPOBAHHO-
CTH H OTCOPTHPOBAHHOCTH TNOPONL], YHCJIEHHO HOKA3bl8ArOWuUl, B8O
84



CKOAbKO pa3 3AeKTPOCconpoTusAerue nopodel Bbiule 34eKTPOCONPOTUS-
NeHUS HACBLUarouUx ee 800.

B cooTBercTBHH ¢ yKa3aHHBIM [JISi DHIXJABIX TPYHTOB ¢ npeobGaa-
JaloIuM necdyaHbiM cocTaBoM (Py = P}, ) 3nauenus Py, Gyayt cBs-
3BIBAThCS C NMOPHCTOCTbIO 3aBHcHMOCTBIO (80), a JJIS MOJyCKaJbHBIX
Prex ¥ cKagdbHBIX (Pox) 3aBHCHMOCTSMHU:

65

PHCK =P2)525 ’ (83)
65

Pey= 'F)V_q' . (84)

ITonb3ysick 3TUMH 3aBHCHMOCTSIMH, T'paduKH KOTOPHIX NMPUBOJATCS
Ha puc. 31, mo 3HauveHusMm Kos(pduiuenta Py npencraBasercsi BO3-
MOXHBIM OLIEHHTb IOPHUCTOCTEH PBIXJIBIX, CKAJbHBIX H I[IOJYCKaJbHBIX
I'DYHTOB.

TlockosbKy TOPHUCTOCTBIO W CIEMEHTHPOBAHHOCTBIO OMpeneIsIOTCS
NPOYHOCTHBIE XAPAKTEPUCTHKH TPYHTOB, TO Ko3bduuuent Py ob6Hapy-
JKMBAET C HIMM B3aMMOCBSI3b 60Jjiee YCTOHUHBYIO, UeM HENOCPENCTBEeH-
HO TIOPHUCTOCTb. OTH B3aMMOCBSI3U OTMUCHIBAIOTCS, B YaCTHOCTH, 3MIIH-
PHYECKHMH 3aBHCUMOCTSIMH:

JJIsI PHIXJIBIX TPYHTOB

PVpux = 2’0 R, (85)
A9 CKaJbHBIX
Py =0,32R,, . (86)

Vicxonst 3 atux 3aBucuMocreil, 1 Bupaxenuil (58), (60), (33), MmoxHo
NOJIyYUTh COOTHOLIEHHS, CBS3bIBAIOLIHE CKOPOCTH pAacCHpOCTpPaHEHUs:
yOpYrux BoJH ¢ Koaddunuentrom Py

Il HeOOBOJHEHHBIX DBIXJIBIX

v, = 0,126 Py km/cex; (87)
IJisi BOJOHACHIIEHHBIX PBIXJIBIX
v,, = 1,23 P}® knfcex; (88)
IJIst CKaJbHBIX
v, = 0,65 la/P_V KMmjcek, (89)

DO3BOJIAIONIHe OLNEHHBATH CKOPOCTH NPOMOJBHBIX BOJIH [0 3HAUEHUAM
Py . AmuanornunbiM ofpasoM, Hcmoassyst coorHomernus (59), (61),
MOXKHO TOJyYMTh 3aBHCHMOCTH, CB3bIBalOUINe 3HavueHus U, ¢ Py ang
PHIXJBIX ¥ CKAJBHBIX TPYHTOB.
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Puc. 3. Tpadpuxu saBucumocTeil kospduunenra orHocurensHoro YIC Py, MOPHCTOCTH
CTpaHeHHs YNPYIMX NPOLOJbLHEIXUp H TIONEPEYHEIX Usg BOMH oT Py il — TeopeTHyeckas
=¢ (P) 0js OTCOPTHPOBAHHHIX NeCKOB, 2, § — NMPHEIK KEHHEIe SMIHPHYECKHE 3aBHCHMOCTH
AJis TIONYCKaMbHBIX W CKaJbHHX TPYHTOB; 4 — ofmas sapucumocts (90) Py =9 (P),
vp ® Us B Qymkumn or Py; 5-—sasucumocts  (91) v, =¢(Py); 6 — sasucumocts
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OGBOJHEHHbIX PBIXJbIX PYHTOB; 7 — 3aBHCHMOCTE (93)Us=9(P ).



ITH COOTHOLIEHHS NPOCTH, HO He Bcerja yAOGHBI, TaK Kak JJs HX
HCNO/NB30BaHHsA HEOOXONHMO 3HATh THUIl IPYHTOB (CKa/ibHble HJH PhIX-
Able), O KOTOPHIX NPOM3BOJHTCS ONpedeseHHe CKOPOCTeH.

Jansa nanbosiee pacHPOCTPAHEHHBIX TPYHTOB Pa3JHYHBIX THIIOB
B3aUMO0BA3b Py W P NPUONHIKEHHO MOXHO TIPeJCTaBHTb B BHJE

30
PO a5

ITpu nojcranoBke 3Toro sHaueHuss P B coorHowmenus (68), (69).
KOTOpHle TaKXe SABJAIOTCA HpHﬁJII/I}KEHHBIMPl U 06111HMH IJisgs CKaJdb-
HBIX, MOJYCKaJbHBIX W DBIXJILIX TPYHTOB, ¢ yyeTroM ¢opmyas (33) mo-
Jy4yarwTCcsd 3aBUCUMOCTH, 0‘6111.1’16 AJi PBIXJABIX W CKaJIbHBIX TPYHTOB:

MCKJIouast OGBOLHEHHBIE PHIXJIBIE

P— X (90)

3,5
Vo= A Kmlcex; (91)
1077V
ISl BOJOHACHILIEHHBIX PBIXJIBIX
3,5
vV, = —————— KM/ceK, (92)
Ps 0.45 1 CERy
100,48/PV
HE3aBHCUMO OT OGBOLHEHUsA:
0
Vg = —————= KM[CEK. (93)
102 0/PY

I'padpuku 3THX 3aBHCUMOCTEH NpUBENEHH Ha pHC. 31.

[Ipennaraemble 1Jg NPakKTHYECKOTO HCIOJAb30BaHUS 3aBHUCHMOCTH
(91Y—(93), Tak Ke Kax M OCTasJbHble OTACAHHBICE 3aBUCUMOCTH, AB-
asiotes npubnuxenHbiMu. Ilpenensl peficTBus # TOUHOCTH 3THX 3aBU-
cuMocTedl H3ydeHbl cnabo U TpebyioT yTouHenud. OwubGKH B OLEHKAX
3HaueHu#t U, u U, no kospduunenty Py npu Py >50, Kak MOXKHO
cy,umb 1o HMEIOH.[I/IM'CH JLaHHHIM, npesbimator 20—30%, ymeHblnasich

¢ poctoM Py (ouenka Py 1m0 v Xapakrtepusyercs 3HAUHTENBHO 6O0JIb-
wuMu owmuGkamu). Haobopor, npu yMeHblienuu 3Havenuit Py (HUXKe
20—30) omubKH B OlLeHKe 3HAUEHHH cKopocTelt Bo3pacraior. OcoGeHHO
CYUleCTReHHEIMU OHUM MOTYT OBIThb NIpU OLiEHKe 3HAYeHHH NIPOJOJBHBIX
BOJIH B HEBOJOHACHILIEHHHIX TDYHTaX B cjaydae Hajauuus raud., [lpu
3TOM U, 3aHHKAIOTCA B CpPe/iHeM B 1Ba Pasa, 4TO MOXKeT OblTh yuTeHO
BBe,HEHHeM COOTBETCTBYIOLIErO NONPABOYHOTO Koadduuuenrta. Haubo-
Jee HaJeXHO, U TpaKTHUECKH He3aBHCHMO OT CTemeHHW O0OBOAHEHMS,
3gaueHusi Py, Koppeanpymwrcsa ¢ Uy.

B cooreerctBun ¢ dopmynamu (80), (83), (84) mnas oTHenbHBIX
KaTeropuit TPYHTOB MOryT ObITb NOCTPOEHH HauGoJiee TOUHBIE 4Yact-
Hble 3aBHCHMOCTH U, H ¥; OoT Py. Onnako p1a 3TOr0 HeOGXOAMMO
6yzner MOCTPOUTH YACTHHE 33BHCHMOCTH v, 1 U ot P.
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HenocpeactBenHoe omnpefeseHne 3HauyeHHH Py MeToLOM I0JeBOfi
3/IEKTPOPa3BeKH BO3MOXHO TOJBKO JJisi BOLOHACHIIEHHLIX TPYHTOB.
[MosToMy oOmneHKa ckopocTedl U, H v, MOMXKeT TIDOH3BONHTBC HJIH Ha
OCHOBaHMHU OMNpejeseHus 3HaueHHil Py pas uccienyemblx TPYHTOB HA
YY4aCTKaX WX BOJOHACHILEHHS HJIH TPHGIHKEHHO Ha OCHOBAHMH CO-
OTHOIIEHHUS 3JEKTPOCONPOTUBJIEHHH BhIle MW HHUXKE YPOBHSI TPYHTO-
BBIX Bol. M3 paGortsl [59] cingnyer, uto HanGoJsiee XapaKTepHBI Clefyi0-
HiMe CHHXKEHUS 3JEeKTPOCOMPOTHB/IEHHHA IDYHTOB Ha YPOBHE TPYHTOBHIX
BOJI:

IJIMHB U cyraugkd —B 1 —1,3 pasa,

neckd — B 3—3,5 pa3sa,

rajeuyHuKd ¥ CKajbHble mopoasl —B 2,0—7,0 pas.

Ons ouenku snavenudt Py no gopmyse (82) momuMo 3J€KTPOCO-
TIPOTHBJIEHUS PPYHTOB HeOGXOJHMO ONpENENHTh SJIeKTPOCOIPOTHBIEHUE
HaCBILAKIIAX KX BOM, ISl Yero HeoOXOAWUMBI IoJeBHe HNU Jabopa-
TOPHBlE [PE3NCTHBUMETPHYECKHE H3MepeHHs. B ciyuae OTCyTCTBHS Ta-
KUX H3MepeHHH 2JIeKTPOCONPOTHBIEHHE TI'DYHTOBBIX BOJ MOXKET ObITh,
B COOTBETCTBHM C H3BECTHBIMH 3akoHoMepHoctsimu [15], [19], ompene-
JIEHO 10 MX MHHepasnu3auuu. IIpubamKkeHHO 3JIEKTPOCONPOTHBJEHHE
rPYHTOBBIX BOJ MOXeT OBITH OnpefeneHo No Qopmyse

6,5
Ps M’ (94)
rae M —cymmapias MUHepaau3alusi TPYHTOBHX BOJA, NPYPABHEH-
nast k NaCl.

OTHOcHTeNbHAass [JQHUOJNeKTPHUeCKas TNpPOHHUNAe-
MOCTb & OOGHapyXHBaeT AOCTAaTOYHO YCTOHYHMBYIO KOpPEJSIHOHHYIO
B3aMMOCBS3b C YNPYTHMH CBOHCTBAMH PBIXJBIX NPYHTOB, JJSI MalbiX
ray6un (~ 5 M) COOTBETCTBYIOLLYIO BbIPaXKEHUIO

e, = 127,,
rAe U, NPUBOJUTCA B KM/ceK.

Coomomeﬂm{ npUBeleHHBlE B HacTOALLEH TIJaBe, MHO3BOJSIOT C
pasHOifl TOYHOCTBIO yBSI3aTh MeXAy co00OH pa3juyHble MHapaMeTphl
rpyHTOB (ceficMOaKyCTHUECKHe CBOHCTBA, MPOUYHOCTb, HECYLLYIO CIIO-
COOGHOCTb, 3JeKTPONPOBOJKHOCTb, aTpeCCHBHOCTb H T. [.), YTO HMeeT
BaXKHOE 3HAYeHMEe TIPH pa3pabOTKe TUMOBBLIX MPOEKTOB COOPYKEHHH C
yyeToM Haubosiee paclpOCTPAHEHHBIX OCPELHEeHHBIX TI'DYHTOBBIX YCJO-
BUfi. DTU B3aUMOCBS3M JAlOT BO3MOXKHOCTb NPU HEOOXONMMOCTH CY-
IUTh 0 Haubojiee BeDOSTHBIX HM3MEHEHHUSIX HeJOCTAIOLUEro IapaMeTpa
[0 U3BECTHbIM lapaMeTpaM B 3aBUCHMOCTH OT IJIyOHH 3aJieraHusi Toil
HJIM HHO# rpyHTOBO# Tosiinu. C 3TOH LeJbIo IpeACTaB/seTcs BO3MOXK-
HOCTh HMCIOJIb30BATh LaHHbBIE [PA3JIMUHLIX reoPu3uuecKux U TeosIoTHYe-
CKHX METOJOB Da3BeiKH, MNPHMEHSEMBLIX TMpH WHKEHEePHO-IreoJoruye-
CcKoM 06GC/IeI0BAaHUM YUAaCTKOB CTPOHTENbCTBA.

IlpuBeneHHble B3aUMOCBSI3H MO3BOJSAIOT HE TOJBKO OILlEHHBATH 3Ha-
YEHUSA TeX WM UHBIX WHXKEHEDHO-TeOJOTHYECKHX XapaKTepUCTHK IO
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CKODOCTSIM paclpOCTPaHEHHsT YIPYrHX BOJIH, HO M, HAaoOOpOT, CYAUTb
06 3THX CKOpPOCTAX HA Pa3IHUHBIX TAYOHHAX IO MHIKEHEPHO-Ie0JOrH-
yeckKuM KpuTepusm. [Io maHHBIM 0 K03 dHIHEHTE KDEmocTH, Hampu-
Mep, NpeJCTaBJAseTcs] BO3MOXKHBIM KOpPPEKTHPOBATb IOJIOXKEHHe Ipa-
duxa v,(z) uccneayeMoro rpyHta Ha najeTkax, NOKAa3aHHBIX Ha
puc. 20, 21, 22, 23, uau crpouth rpaduKu WIMEHEHHS CKOpOCTeH ¢
IMyOMHON 1O reoJIoraMecKoMy paspedy ¢ HMOMOIIbIO0 ManeTok Uv=aq (fup,
2), nokasauHbx Ha pHc. 28, 29. Tak, no KareropusaM KPernocTd MOXKET
ObITh TIOCTPOeH TpadUK HM3MEeHeHHMA CKOpPOCTeH, NPHBENeHHLIH Ha
puc. 24.

DueKkTpopa3BelOYHBle METOABI, BK/IOUeHHBIE B KOMIJIEKC ceHcMo-
re0JIOTHUECKHX HCC/IEJOBaHKH, MOMUMO IOJNyyeHHsT HeoOXONMMBIX CcBe-
OeHH# O CTPYKTYPHOM IOJIOKEHHH TOJL| pas3JuuHOH KecTKOCTH H
OUEHKH WX YIPYTHX CBOHCTB NO 3HaueHusM Py, Moryr GHITb, KaK Io-
Ka3biBaeTcs HUXKe, MCIOJNB30BAHBL M [ OLEHKH NpUpalleHdit ceiic-
MH4eCKOA 6aj/IbHOCTH NPH IPOM3BOJACTBE CeliCMHYECKOra MHUKpopano-
HUPOBaHHS,



T'arasa V

HCINOJIb3OBAHHE CEMCMOTEOJIOTHYECKHUX BAHHDIX
NPH OLLEHKE UHTEHCHBHOCTU CEMCMHYECKOTIO
BO3JENCTBUA

§ 1. Onpenenenue npupalienuii ceficMuyecKoii GalJbHOCTH
TI0 JaHHBIM 00 AKYCTMUYECKMX MKEecTKOCTAX

B 3aBMCHMOCTH OT I'PYHTOBBIX YCJOBHl M Te0JIOTHUECKOrO CTPOEHHS
MECTHOCTH HMHTEHCHBHOCTh CefiCMHYecKOro BO3ZeHCTBHSI HpH Of-
HOM W TOM XXe PaCCTOSIHHH OT HCTOUHHKA BO3OYKJEHHUS celicMUUeCKOH
3HEDPIHH OKa3blBaeTcs BecbMa Pa3JHYHOH M MOXET H3MeHATbCca [0
HEeCKOJIbKUX HecATKOB pas.

Uem Gosbliell akycTHUECKOH MKeCTKOCThIO oOjanaer Tmopona, TeM
Jy4lIMM IPOBOAHAKOM OKa3bIBaeTcsl OHa I CeHCMHYECKOH 3HepTHH
¥ TeM MeHbIIAsl [OJIS 3TOH 9HEPTUH, Onpelessiollas HHTEHCUBHOCTD
cellcCMHYECKOro BO3IeHCTBHS, BBHICBOOOXKJAAETCS Ha CIUHUIE ee TYTH.
Hurencusnasn paspsaikxa ceficMHUecKOH HepruH HabmomaeTcss HA yda-
CTKaX BBIKJIMHUBAHHA PBIXJNBIX N0POJ, BAOJbL TPaHUN C HEropH30H-
TaJbHBIME DDaHHIIAMHM Dasfena, B 30HAX TEKTOHHUECKHX pPa3jOMOB, B
palfioHax NpOSBJIEHHS KapCTOBHIX NMPOIECCOB (B OCOOEHHOCTH, €C/ii OHM
SIBJISIOTCS COBpPeMEHHBIMH) M Ha OINOJ3HEBHIX Y4aCTKaX.

JlomonHuTeNbHble H3MEHEHHSI HHTEHCHBHOCTH CeHCMHYECKOro BO3-
neficTBHs BHOCATCHA XapaKTepoM peibeda.

BenuupHEl H3MEeHEHHS] UHTEHCHBHOCTH CeNCMHYECKOro BO3aeHcTBUA
B 3aBHCHMOCTH OT reOJIOTHUECKHX YCJIOBUH HepelKO OLEHHBAIOTCA B
6aJjisiax ¥ Ha3HBAIOTCA HPHUPAILEHUSIMH CelCMHUECKOH HHTEHCHBHOCTH
(AI). Ogun 6ana COOTBETCTBYET ABYKPATHOMY HM3MEHEHHIO HHTEHCHB-
HOCTH CeHCMHUYeCcKOTO BO3IEeHCTBHSA.

[Tpupaiuenuss Al mMoryr onpenensiTbcst KaUeCTBEHHO Ha OCHOBE aHa-
JIH3a XapaKTepa IeoJIOTMYeCcKOro pa3pe3a U KOJHYECTBEHHO — IO HH-
CTPYMEHTAJbHBLIM HaHHBIM. Cpeldl WHCTPYMEHTAJbHLIX METONOB OTHHM
U3 OTHOCHUTEJILHO JIETKO OCYUIECTBHMEIX SIBJSETCS METOX OLeHKH IIpH-
paumeHuit A/ MO aKyCTHUeCKMM XKeCTKOCTSM TPYHTOB. B  ocTajbHBIX
foJsiee TPYAHO OCYHIECTBHMEIX WHCTPYMEHTAJbHHIX MeTOfaxX HCIOAb-
3yIOTCSl H3MEpEeHMs aMIIUTYyA H NEpPUONOB KojaeOaHUM, cMeuleHHH H
nedopMai¥il TPYHTOB.

B nacrosiuee BpeMs mpupauieHus Al NIPUHATO Onpeensth s
KaXIOT0 y4YacTKa OTHOCHTENbHO «CPeAHHX» T'PYHTOB paiiodHa. 3a
«cpefHue» NMPUHHMAIOTCS OOLIUHO HawboJsiee paclpOCTpPaHEHHEIE TPYH-
Thl pafioHa, XapaKTepHU3yIolluecs CPefHHMH 3HAUEHHSMH INPOABJEHHH
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cefiCMMUeOKOH HHTEHCHBHOCTH B 0Ganjax (mpH BO3MOMKHOCTH C OMHO-
POIHBIM XapaKTePOM JIHTOJIOTHYECKOTO COCTaBa MO IJyOHHB He MeHee
20 ), KoTopasi MPUMHUCHBaeTCs NAHHOMY DaHOHy.

Benuuuna cpefneit ceficMHYecKoll MHTEHCHBHOCTH padoHa B 6annax
OTpefleNifeTCs N0 CHeLHaJbHHIM KapraM CeHCMHYecKOro paioHHpOBa-
ung teppuropun CCCP uau ormenbHBIX ee obaacredt [32, 33]

[Mpupamenuss A/ OTHOCHTEJNbHO «CPEeAHHX» TPYHTOB pafioma npH
HCIIOJIb30BAHUN MeTONa AaKyCTHYECKUX KECTKOCTeH OmpenelsioTcs IO
dopmyae C. B. Mensezesa [31, 67], Koropasi npencrasnsiercs B 06006-
IIeHHOM BHJE KaK:

AT=1,67[lg(v,, 3)—1g (v, 8] + e 2°4n,, (95)

rae v, 8. u v, 8,— npoussenenus,  onpefensioulue aKyCTUUYECKYI0
JKECTKOCTh IJISi yYacTKa CO CpPeJHMMH TPYHTOBHI-
MH YCJIOBHSIMH H IS U3y4aeMOro yyacTka,
Zz — ray6uHa ypOBHSI TPYHTOBEIX BOJ B M
n; — 4JIeH, YYHTHIBAIONIMH TIOBbINIEHHE CEHCMHUECKOTO
BO3LeHCTBUSI BCJIEJCTBHE BO3HMKHOBEHHUSI PE30HaHC-
HBEIX KoJieGaHuH.

IlepBriit ocroBHOH user QopMyasl (95) yuuTHIBaeT TpHUpalleHHs
Al, W3-3a H3MeHeHHs aKyCTHYECKHX CBOHCTB TPYHTOB BepXHeH uYacTH
paspesa jmo ray6uesl (H) mopsaka 20 m. Ecam sra wacts paspesa
CJIOKEeHa TPYHTaMU Pas/JHYHOH JKEeCTKOCTH, TO B COOTBETCTBUH C Cyllie-
crByouuMy [29] pekomenpauusMu GepyTcst cpelHeB3BelleHHBE 3Ha-
YeHHs aKyCTHUECKOH JKeCTKOCTH 3TOH TOJIIHM, onpejeiseMble N0 ¢op-
MyJie

20,84,
U 8)epp =L11 96Y
(0000 = =30 (96)

(0 8)eps = 0,053 v, 3, .

Onuako 3agactyio ¢ Gosbillell TOYUHOCTBIO M ¢ MEHbIIAM 06BhEeMOM
BBIUHC/IUTEJBHBIX M NOJNEBEIX PafoT AJAs TAKHX TOJILL MOTYT HCHIOJb-

30BaThCSl 3HAUEHMS CPEHHUX CKOPOCTEel U, ompenenseMHXx mo Gopmyde
(7). B srom cayuae mpupamienust Al, PacCUUTHIBAIOTCS HEIOCPENCT-

BEHHO 110 3HAUeHHUAM U, KOTOpHIe NOACTABJASIOTCSA B NPHBEIEHHYIO HIXKE
opmyay (97).

3HayeHHs v TIPU 3THX pacyeTaX MOXKHO ONpeleNsrb, HCIOJIb3ys
roforpagsl NpeJOMJEHHBIX BOJH, HENOCPEACTBEHHO II0 HAKJIOHY IIps-
Mo, COeAUHAIOMEH Hayajo KOOPAUHAT C COOTBETCTBYIOUEH TOUKOM
na rogorpade. IIpu Takoli MeToOAHKe TOYHOCTb OleHKH Al, MOXKET He-
CKOJIBKO CHHKAaTbCsl, HO NPOU3BOIUTENBLHOCTb IPU HCIOJb30BAHAU Oi-
HOKaHaJIbHBIX YCTAQHOBOK MOXKeT OHITb pe3kKo yBesuueHa. Koopaunartsl
OTMEUEHHOH TOYKH MOTYT ONpejelsiThCS 10 NepBBIM BCTYIJIEHUSIM IpH
paccrosuuu Mexnay IIB u ITH, paBeom 55 m. [liast ompeneneHus: 3Ha-
yeHH#l U TIPY 3STOM MOXHO INIPHMEHSITh CceHCMOIpO(HUIRPOBAHKE TIPH
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nocrosiutoM paccrosuud Mexay ITH u TIB, perucrpupys B Kaxmoit
TOYKEe TOJNbKO OJHO MepBOBCTYyIJeHHe. IIpou3BOACTBO CeHCMO3OHIH-
pOBaHHI C IIOCTPOEHMEM IIOJHHIX rogorpados 6yaer TtpebGoBathes
TOJIBKO B OTHEJBHBIX KOHTPOJBHEIX TOUKaX.

Takum o6pasoM, npejcTaBIsAeTcs BO3MOXKHOCTL ONpEeNesiTh IPHU-
pautenuss Al, HemocpeACTBeHHO 110 BPeMEHH IepPBBIX BCTymiaenudit P
unn S BoMH KakK QYHKIHIO 3HauYeHH# { mpu x~=55 M.

Ilpu yporue npyHTOBHX Box (YI'B) B pHIXIBIX TPyHTax, pacuosio-
JKEeHHHX Ha rayounax Menee 20 x, mpupaiienue Al, omnpenxensiemoe
nepBeiM uwienoM GopMyasl (95), omeHuBaercs TO CKOPOCTSIM IPO-
IOJIbHBEIX BOJIH, PErHCTPHPYEMBIM B TDYHTAX, Haxoasiuluxcs Bbilie Y[ B.
Jast rpyHTOB, HaxoAswmuxcs Hnke YI'B, cKOpOCTH U, OLEHHBAIOTCS
KaK [/ HeBOJOHACHIIEHHBIX TPYHTOB C TIOMOINBIO TaNeTKH (CM.
puc. 20) nnu dopmyas (32).

C nesnbio MOBBIIEHUS] TOUHOCTH OUeHKH Al, mpu raybusax, YIB,
MeHbIIHX 20 M, JydYlle HCNONb30BATh CKOPOCTH IONEPEYHHIX BOJH, a
He MpoxoNbHEX. CKOPOCTH Uy MOIYT OBITh HCIOJB3OBAHEI MO TEM K€
TPHUHIMIAM, UTO ¥ CKOPOCTH U,, HO 6e3 KOPPeKTHPOBKH Habmiofae-
MBIX 3HaueHM{ B ciayyae pacnosoxeHuss YI'B Ha rayOuHax MeHee
20 m.

B kauectBe mOpojAb ¢ MaKCHMaJlbHEIMM 3HAYEHUSMH aKyCTHUYeCKOMH
xectrocTy (v, = 5600 m/cex, 6=2,7 2[cm®) NPUHATH He 3aTPOHYTHIE
BBHIBETPUBAHUEM IJIOTHBIE TpaHuThl [31, 67]. B coorBercTBUHH ¢ ¢op-
myofi (95) MakcumaJbHBle pacueTHHle mpupamenuss Al, npu ray6u-
He YI'B Gonee 10 m Ha HavMeHee XeCTKUX DPYHTaX IO CPaBHEHMIO C
npaguTaMu MOryT mocturate 2—3 OGamnos. Ilpwmaro, opsako, cuu-
TaTh, UTO 110 CPaBHEHHIO CO «CPENHHUMU» TPYHTaMu mNpupamenus Al,
BCJECTBHEe M3MEHEHHH aKyCTMYeCKHX KeCTKOCTed B OLHOM H TOM XKe
paifioHe He mpeBbmaiT -1 6ajsa, cuutas OT CpPeLHEro TpyHTa. DTO
obbscHsIeTCs TeM, UTO HauboJee cinabble TPYHTH AJS CTPOUTENbCTBA
OpPaKTHYECKU He HCIOJNb3YIOTCS.

Bropoit wiren ¢opmyast (95) yuurbiBaer npupauleHus Alg, cBsizaH-
Hble C HerJyGOKHUM pacnonoxenneM YI'B B puixabix rpynrax. lpu
rnybune YI'B cBrime 7 M HWAM CKOPOCTSX Vg, B BOLOHACHIIIEHHBIX
rpyuTax, mpesbimatomux 1000 m/cex, Bnusinve 3TOTO aKTopa MOMKeT
He yuutbiBaThbes. Ilpu riny6une YI'B okoso 4 m u  cKopocTax U,
mensmux 500 m/cex, mpupamenusi Aly cocrasasior 40,5 ©Ganna, a
npu 1 m pocrurawr -+1 Ganna.

Jns onpenenenus Aly B 3aBUCUMOCTH OT I'MyOHHB YI'B B pHIXJBIX
TPYHTax MOXKeT HCIOJb30BaThCsl rpaduk ¢ MaKCUMAaJbHBIMH 3HAUYEHHS-
Mu Al,, moxasaHHBEIR Ha puc. 32.

Uewm Gosree KpenmKUMH ABJASIOTCS IPYHTH, TeM B NPHHUUIE MeHbIIee
BJMSIHMNE  OKa3biBaeT Ha mnpHpamienne Aly ero o06BOIHEHHOCTb.
C yuerom s3rOro npupameHde Aly; MOXKET KOPPEKTHPOBATHCS IO
3HaueHusIM ckopocTefi ¥,. OOBOJHEHHBIE DBIXJBle T'PYHTHl MOTYT He-
PelKOo 3aHHMATh JIUIIb YacTh pa3pe3a, 3aXBaThlBasi IJIyOHHbl, MeHbIIHE
7—10 m, ¥3-3a HaJAWYUS B TIONOIUBE CKaJbHHIX MOPOA MU 6e3BOTHBIX
TBePJAONJACTHYHBIX TJIMH. Binsinne oTMedeHHHIX (aKTOPDOB MOXKET
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VYUTHIBATBCSl C MOMOWBIO GoJiee MOJHOTO BBIpAXKeHWsi, YeM BTOPOi
unen dopmyasl (95)

Al,=(2,9—091gv,) (e 0047 g—0:042] )

rie 2z, U 2z, —ray6unn xpopau (YI'B) H nmofomBH BOAOHACHINEHHLIX
PHXJHX TPYHTOB.

0 a2 04 o6 o8 Y

TR

Puc. 32. HoMorpamma [4nsi ONpeHeseHHsi IpH-

pamienu#t Al; B 3aBUCHMOCTH OT [IVIyGMHB H

MOIIHOCTH BOJOHACHIIEHHBIX CJOEB H CKOpOCTEH Ug

B Hux. Cpenuue 3HaueHust Ug s rpaduKoB HOMO-

rpaMMel  cooTBeTcTByloT: I — 150—200, 2 — 300,
3 — 500, 4 — 8001000 x/cex.

Inst ouenkn Alg ¢ yueTOM KECTKOCTH H MOIIHOCTH OGBOAHEHHOH
TOJILM NpejJiaraeTcs HOMOrpaMMa, mMokKa3aHHas Ha puc. 32.

Tperu#t unen opmynsr (95) yunTBIBaeT NpHpalleHHss HHTEHCHBHO-
¢t Alp, BhI3bIBaeMble SBJIEHHSIMH PE30HAHCA B PBIXJBIX CJOSX, KOriaa
OHHM TIOACTMJIAIOTCA CKaJbHBIMU nopoaamu. [lpupamenua Al, onpene-
JSI0TCS:

BEJUUHHON (m,;) XapaKTepU3YIOILH OTHOLIEHHe CPEJHHMX aKyCTH-
YeCKHX MXECTKOCTeH BepXHel phixjaol (v,0;) M NMOACTHIAOIIEH CKaJb-
HOH (0g8o) TOJIIL
1)

Ty By
H BeJIMYHHOH S;, DaABHOH OTHOLIEHHIO MOINHOCTH DHIXJOTO CJIOS
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(H,) x pause BoAHn (A=v;T,, rae T, — npeoGiafaomue NepUOH
KoneOaHu B DHXJOHA TOJIHE)

S, =—.

v, T,
Ipupamenua A/, ¢ paccunTaHHeIMM TaKuM 06Pa3OM 3HAYEHHIMH
m; u S, onpeienswTca HHTepnoJsinueid mo rpadukaM, NOKA3aHHHM
Ha puc. 33.

A

A

<09

121
28 ¢+

ay +

ao o1 o2 a3 oy as
as as az a8 as 10 S

Puc. 33. Homorpamma pasi omnpegesieHHs NPHpAMIEHUI
Alp B 32aBHCHMOCTHM OT 3Hauenuéi S; M m; 3HaueHus m;
or 0,1 mo 09 namel Ha rpacdukax HOMOrPaMMBI

Bausuue pe3oHaHca OLyTHMMO MOXKeT HauMHATh CKa3hIBATbCA HPH
MOILHOCTH BEPXHEro pHIXJoro cjosi ceeie 10—15 m. MakcuMalbHBIX
sHaueHuii (nopsinka no 2 GajsoB) mpupaweHnss Alp, H3-32 HaJaU4HA
IBJICHHsI Pe30HaHCa Yallle BCero NOCTHTAlOT Npu GOJBIIMX Pas3IHYASX
B aKyCTHYECKHX JKECTKOCTSX BepXHell PHIXJIOH H HHXKHEH TONIIM Ha
yyacTKkax, rje ray6uHa 3ajieraddsi KPOBJIM HHIXKHeH TOJIINY COCTaBJseT
75—150 m.

Cunraercs, YTO B CyMMe Bce TpPH (haKropa, NpuBeleHHble B ¢op-
Myse (95), MOTyT H3MEHATh CeHCMHUYEeCcKylo 0ajbHOCTb Ha 3—5 Gai-
JIOB, XOTs Yallle BCEr0 3TH U3MEHeHHs He NpeBmmaT 2—3 Gamnos.
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Biusiune pesoHaHca Cl0oeB MOXKeT OBITb OTHECEHO K  Daspsimy
CTPYKTYDHBIX I'€OJOTHUECKUX (DAKTOPOB, ONpPENEeNSAI0IINX BeJHUHHY
ceficMuueckoro BosgedictBusi. [losoxkenue ¥ CTpPyKTypHas KoHOHUTY-
panus KeCTKOCTHBIX I'PAHHI, B MacCHBE MOXKeT, MOMHMO pe30HaHCa,
"ABJSATHCA NPUUYHMHOH 0OpPa30BAaHUS CJOEB NOHMKEHHOH MKECTKOCTH, 00-
JIafaroluX BOJHOBOXHBIMH CBOHCTBAMHM H CJIOEB TiepPeMeHHON MOIILHO-
CTH, B KOTOPHIX INPOMCXOJAMT KOHIIEHTDALMs NOTOKOB CeHcMUUECKOH
SHEPIMH Ha y4acTKaX YMeHbIIeHHs MOILHOCTH TaKHMX cioeB. Peskoe
BHICBOGOXK leHde CEHCMHUYECKOH 3HEPTHH NPOUCXOMMT Ha YyuacTKax Ile-
pecevyeHHds] TeKTOHHYECKHX HADYIUEHHH W HENOPH3OHTaJBHBIX TPaHHI
pasnena.

Takum o6pa3oM, CTPYKTypHBIE TeoJOrHueckne (axkTopbl MOTYT
BHOCHTb CyILIECTBEHHEIE NOMOJHHTEJNbHblE H3MEHEHHS B IIPOSIBJIEHH
ceHCMHUECKOro BO3JeHCTBUSA. DTH U3MEHEHHS B 3HAUMTENbHOH CTeNeHU
MOTYT YCHJIMBATHCSA BIUSHHEM pesbeda U (H3UKO-TEOJOTHUECKHX SB-
JIeHNH (aKTHBH3allMA IPOCAIOK B MPOABJSEMBIX JIECCOBHIX [PYHTax H
B KapCTOBLIX palOHAX, aKTHBU3AUMs OIOJI3HEBEIX SIBJEHHH, CABULH 110
TEKTOHUYECKHM PasjaoMaM ¥ T, 1.).

§ 2. OueHka mpUpalleHHii celicMHYeCKOro BO3JeHCTBUA
N0 MHAKEHEePHO-TEOJIOTHYECKUM M [€O03JeKTPUYECKHMM XapaKTePHCTHKaM

AxycTudeckas KXecTKOCTh I'PYHTOB, YpPOBEHb TIPYHTOBHIX BOJA H
GoJiblIasi YacTh OCTAJbHBIX INEPeYHcaeHHHX (aKTOPOB MOxkKeT OBITb
OlleHEHa Ha OCHOBAHUM AaHHBIX, TOJyYaeMHIX NPH HHKEHEePHO-Te0JIo-
HYECKHX HCCIEAOBAHUAX. DTO IO3BOJsET HCNOJb30BaTh NPH CEHCMH-
YeCKOM MHKpPOpPailOHHPOBAHHMH B BHJAE KauyecTBEHHBIX XapaKTePHCTHK
naHHble 00 HHMKEHEepPHO-reoJornueckux Kpurepusx [42]. AHanmoTHUHBIM
xKe obpasoM ANnd Hesel ceHCMHUYECKOr0 MHKPOPaHOHWPOBAHHS MOTYT
OBITb MCIOAB30BAHBl Pe3yNbTATH reoU3UUECKUX HCCAeOBAHHUH, BHI-
UOJHSIEMBIX C LeJbl0 pelleHWs BONPOCOB HHMKEHEPHOH Ie0JIOTHH
[35, 36}

Onucandble B NpPeabAYIIHX Daparpadax B3aHMOCBI3H MeXIy CKO-
DOCTSIMH DaclpoCTpaHeHHs] YOPYFYX BOJH B TPYHTax M HX YIPYro-
TPOYHOCTHEIMM NapaMeTpPaMH TO3BOJSIIOT CYUIECTBEHHO  YIPOCTHTh
onenky Al; mo aKyCTHYECKOH XeCTKOCTH Y NPHMEHAThL HOBble KOJIHUE-
CTBEHHEIE CHOCOOB! OLEHKH THX NpPHpalleHHH N0 WHIKEHEPHO-TeOJIOTH-
YeCKHM M 3JIEKTDOMETPHUECKHM NapaMerpam.

Taxk, Brlpasus mI0THOCTL B (hopMmyse (95) uepes CKOPOCTb YU,B CO-
OTBETCTBHHM C 3aBHCUMOCTBIO (41), mojayduM VUpPOLIeHHBLIH BapuauT
5Toi OPMYyJibl IJs OUEHKH Npupailenuit Al,, olpenensieMblX MepBHM
4yIeHOM 3TOH (opMyJbl Mo NPOAONBHBIM BOJHAM 0e3 onpefesncHHH
IJIOTHOCTH TPYHTOB

v
7~ (97)
Uy

Omnpenenensble mo 3T0# (opmyne Al, MOTYT OTIMY4ATBCA OT TeX,
_KOTOpble BhIuHcaeHs o dopmyne (95), ve Gosee uem Ha 0,1 Gauia,
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AT, =2,06



T. €. B 3TOM OTHOLIEHMHM TOYHOCTb YIDOLIEHHOH (opMyJbl fBJAAETCH
foslee yeM yIOBJETBOPHTENbHOM.

Hamuoro GoJsee cyllecTBeHHblE HETOUHOCTH B OuUeHKe Al, mocCTH-
rajome 1,0 Ganna, mpu uenoabzoBaHuu dopmyn (95), (96) moryr
BO3HHKATh ¥3-32 MOBBIIEHHA U,, BHI3LIBAEMBLIX YBJaKHEHHEM PHIXJBIX
FPYHTOB BILIOTh A0 BOMOHACHIIEHHOTO COCTOSIHHS. IDTa HETOUHOCTD,
KaX yKe YyKasblBaJoch, yCTpaHseTcs NpH oneHke Ala o IONEpPEYHBIM
BOJIHAM, 3HaUeHHs KOTODPHIX NIPH YBJIaXKHEHWH TI'DYHTOB INPAaKTHUECKH

v
He mosnimaiorcsi. C yyeTOM yMeHbIIeHHs COOTHOMIEHHS —— C POCTOM
. Yp
v, TepBHH uieH dopmynsl MenBenesa aJis oueHkn Al, mo nomepeu-

HBEIM BOJIHAM MOXKHO NpencTaBuThb [16] B Buge
A Ia = 1)59 [lg (rv.\'c ac) - lg ('vsl 8i)]' (98)

Buipasus 3 uepe3 U, B COOTBETCTBUH C 3aBHCHMOCTbIO (43), TOJyuHM
YIOPOMEHHHH BapuaHT 3TOH (GopMy.n

v
A (99)
Upy

Omnncannsie 3aBucuMoctd Al B dpynxuusix: or v, u d (95), or v, (96)
1 oT vg (97) B abCOJIOTHBIX 3HAYEHHUAX, KOTJA 3a 3TaJOHHBIE TDYHTHI
pafioHa IPMHHUMAIOTCA TPAHUTH, HaloTcsi B Buje rpacduxkos (puc. 34).
dru npadukd MOTYT OBITH MCNOJB30BAHHl [J1S1 OLEHKH IIpHpalleHni
Al, OTHOCHUTENBHO «CPeIHMX» NPYHTOB paHOHa Iocsie TOTO, Kak HyJe-
Bble 3HaueHHs AJ, Ha HUX TIlepeHOCATCS HAa OPAMHATH CO 3HAUEHMUSMH
U, WM U, XapaKTepH3YIOIMMH «cpeanue» rpyHThl. Onnako Gosee
ynoGHO, ec/id MO TaKOMY NPHHIIUIY, Ha OCHOBaHMHM IpadUKOB NpHBe-
AeHHBIX Ha puC. 34, Id HCClHelyeMOro paloHa ¢ 1eJblo GHICTPHIX
onpefiesieHHl OTHOCHUTENbHBIX 3HaueHHWH Al, CTpPOsATCA ClelHalibHble
paboude HOMOTPaMMBL.

IIprmep Takolt HOMOrpaMMbi, COCTaBJEHHOH 1J1s1 MHMKpOpaHOHMpO-
panns teppuropun B. Tamwrkenrta, maerca ua puc. 35. Ilpm ee mocr-
poeHny ObLTO IPHHATO, UYTO OLeHKa HApHpallieHHi Al, ¢ nocTaTousoi
TOYHOCTBIO MOYKET BBINOJHATLCA 110 yNpOLIeHHOH ofiiell Js CKOpo-
creit v, ¥ v, GopmyJe

Al,=1,981g

AL =201g 22, (100)
Ui
rie 7. U v, — 3HAaUEHHE U, WJIH T, XapaKkTepuaywinee ,cpeaHue”
FPYHTH palioHa ¥ TPYHTH HCCAEAYEMHX Y4YacTKOB.

VuuThiBasi, 4TO CpelHAsE CKOPOCTb B ABAaALLATHMETPOBON TOJILie MO-
&KeT ObITb OIpejeseHa MO BPEMEHM NepBLIX BCTYMJAEHHH [ Ha paccros-
HUM HOpsAnKa D55 M, TIOJYYHM, UTO OleHKa npupamienua Al, Moxer
BHITIOJIHSITHCS 110 3HAUEHHUAM ! OpH x=55 u no dopmyJe

AL, —2,01gL600 (101)
(55)c
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IlpuseenHble ynpouleHHBIe (POPMYJB OUEHKH A/, ¥ B3aMMOCBA3H
U, W U, C APYTHMH NapaMeTPaMM NO3BOJSAIOT HCNOJAb30BaTh 3TH na-
paMeTpel 115 pacyeTa NpHPalleHHR 0aNJbHOCTH.

Tak, ucnoabsys ¢popMyay (97) H B3auMOCBA3M U,: ¢ KO3(i-
HHeHTOM KpemoctH fup (69), ¢ HopmaTuBHEIM aaBnexwem R* (58), c
CONMPOTHBJAEHHeM CxaTHIO R (60), ¢ AHHAMHYECKHM MOAyJeM
IOnra E; (49), c nopuctocthio P% (68) H OTHOCHTENBHBIM yAeJbHLIM

J 2 1
4 / T —
\ \\\ ]
2 \\ N

N ™

| N
’ AN
|

| ™S
ot 2 0.5 10 7 50 Vp; \4{,7{-”}. \

LN

P

N ~

Puc. 34. Tpaduxn npupawenuil ceficMuyeckoll MHTeHCHBRocTH AJ
OTHOCHTENLHO TPAaHHTOB: I — MO aKyCTHYeCKHM JKecTKOcTaM Af=

L= 2—n0 TpofoAbHEM Alygc=2,06 Ig——
da Up

, 3—10 no-

nepeunbiM Af6.=1,981g BOJNHAM

s
anexTpoconpotuBaenneM Py (91), mocie KOPPeKTHPOBKH OTAeMbHBIX
M3 3THX BBIPAXKEHHH 145 NPUBENEHHT UX K FAyOHHAM, HCCTeIyeMBIM
NpH CeACMHUECKOM MHUKDPOPallOHMPOBAHUH, MOJIYYHM BHIPAayKeHus, oil-
pefensiollMe BEJHYMHY NepPBOro ujeHa popmyan (95):

2,612 fup.c) + 1
AL —2,161g " P . (102)
) (2,61 fup.)) + 1
RH
AL, =2,061g =, (103)
i
a g R (104)
£y
al,=0,91g =%, (105)
E.‘li
Al,=0,5(P,—P,), Al=é—£, (106)
20
1 1
Al,=4,1 (-«-——.). 107
P P aen

7 3ax. 446 97



DTH BBIpaMeHHs [O3BOJSIOT ONpelelsiTh npHpailenus Al, mo mnepe-
YHCTEHHBIM MHMXEHEPHO-Te0JIOTHUECKMM H Te03JIeKTDHYECKHM NapaMer-
paM B aBGCOJIOTHBIX 3HAYeHHsSX 110 CPaBHEHHIO ¢ rpanuramu. I'paduku
9THX 3aBHCMMOCTeH Noka3aubl Ha puc. 36, 37. OlLeHKa OTHOCHTEJIbHBIX
3sHaueHu#t Al, MO 3THM rpadukam NPOU3BOJHUTCH TeMH e CrocoGaMmy,

a1 a2 05 10 20 Nsxnfec
9 i
+4 \é +06
$05— I 0
0 \~ -0.5
-05 \\ ~-10
10 g I 45
. 3 N
-/ Y b JorH
5 § \ no\{r
4 ljﬂfh' I \
gV
po

e a5 10 20 IO\, ofcex

Puc 35, Homorpamma aas onpepenenusi npupawiesuit Algry
[0 CKOPOCTAM Up M Us OTHOCUTENBHO CPEAHHX rpyuTOB (JIec-
Cbl Upep=0,33, Uscp=0.18rxm/cerc) I1as ycnosu#l Tamikedra:

0,3 0,18
I= Alypy= 2,01g =2 | [[—Alom=2.01g

Up ‘L’S

YTO ¥ C NOMOWbIO IrpauKOB, NOKa3aHHBIX Ha DHC. 34, BKJAOYAs MO-
CTPOEHHMe BCIIOMOraTeNbHBIX pPalOuuX HOMOTpPaMM.

B cayuasx, Korga B phIXAblX IpyHTax ray6una Y[B He npeBbl-
waer 7 M, TpapHuKu MOTYT IepecTpaHBaTbhCsl TaK, KaK 3TO I0KA3aHO
Ha pHc. 37, ecau raybuna YI'B cocraBasier 1—2 m. Takoe mepecrpoe-
HHMe T03BOJISIET YYUTBHIBATH BJAMSIHHE BTOpOro ujeHa dopmyas (95) —
Al

Hcxonss w3 paccmMaTpuUBaBIIMXCsl B3aWMOCBSI3edl, N/ OLEHKH TpH-
paumenuit Al; MOXHO HcnoONb30BaTh W Apyrue nmapamerphi. Hampuwmep,
Moayab casura G u craruyeckuit Mopysb lOura Ecr, K03(hdUUHEHTH
pa3pabaTbiBaeMOCTH, 3JEKTPOCONPOTHBJEGHUS M JTaHHbie O NJAOTHOCTH.
IlocnepHee B NpHHLKNeE JesaeT BO3MOMKHBIM HCHO.JIb30BAHHE IS MHK-
popaloHNPOBAHHA HE TOJNBKO CEHCMOPa3BENKH M 3JIeKTPOpa3BeaKH, HO
M JaHHBIX TPaBHMETPHH.

Ouenusas Al, no 3navenusim APy HeoOXOAUMO NPHHUMATL BO
BHUMaHHe OrpaHvueHds B MPUMEHEHHM 3TOTO MEeTOAa IJisl 1MOPO1 IJIH-
HHCTOrO COCTaBa, AaBaBIIMeCs B TIpefbIAYLIel TJage.
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Puc. 36. Tpaduxu 3aBHCHMOCTEN NpHpaleHHH Al oT ynpyrux napameTpoB FPYHTOB (mpu Tay-
kpenoctd (fxp) 2—or Hecy-
4 — OT BMHaMHYECKOro Mouy/s

Guue TpywTOBHIX BOZ Gonee 10 m): J—oT ko3 pHLMeHTa
mel cnocobuocTu (RY), J— oT conpoTHBAEHIs CHKATHIO {RCx),
Oura (£1)



Cnaboit cropoHoit oueHku Al nmo HHKeHepPHO-TeOJIOTHUECKHM Tapa-
MeTpaM SIBISIeTCsl AHCKPEeTHOCTb 3THX JaHHLIX, KOTOpBIE K TOMY Ke
XapakTepu3ylT OGBIYHO JHlWb OrpaHHyYeHHble maoulanu, H Gosee HHU3-
Kast TOYHOCTb TaKofl OLEHKH MO CPABHEHHIO C TOYHOCThbIO, KOTOpas
NOCTHIAeTCst NPH NMPAMbIX ONPEAEJ]EHHSIX U, W U; METOAAaMK CelicMOo-
METpHH.

BumecTte ¢ Tem, cnocoGbl OueHKkH \/ NO HHKEHEPHO-Te00THYeCKHM
napaMeTpam CBOOOAHBI OT HCKaxKeHHil, BHOCHMBIX B OLEHKY MpHpalle-

2 12" /\ /
al
a0 N ! A W
20 ™ T drd | L
N~ | /1A e 1
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10 ™~ DS
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Puec 37 TIpaduku 3aBHCHMOCTH MNpHP&UIEAMA A/  OTHOCHTENbHO 1palm-

108; f — o1 nopucroctt (P%): amuma 7 — npu YPB>10 o v awunua 17 -

npn YIB<2 u; 2— ot xoadpduuuenta oTiiocutensioro Y3C — Py: nudus
2—npu YIB>>10 w u aunns 2 — npu YIB<2 u

Hufi Al, 3a cuer BO3pacTaHufl 3HauyeHHMid ¥, TPU HaAHUMH OOBOJHEH-
HBIX TPYHTOB Ha r'lyéuﬂa( go 20 m, wam us -3a OWIHOOK B OIlleHKe
CPelHHX 3HaueHuli U, M U; W3-38 HAJMYUA HHU3KOCKOPOCTHBIX TPO-
MMTacTKOB, He omeqaeumx «npu CLI/[C'VIOp.dBBe,lIOHI[bIX HCCIeIORAHHAX
MetonoM npeaoMaediibix BoaH. [Tostomy 31u cnocobmt  Moryr GuiTh
HCMOAL30BAHB  HE TOJbKO AJS KOCBEHHBIX OLEHOK 3HavyeHu# AJ, npwu
OTCYTCTBHH JaHHBIX O 3HAUGHUAX U, H Us, HO H 11 OUECHKH 3HAUEHUH
3THX CKOPOCTEH NpH HATHUHU OOBO.TIH'EHHH‘{ CJAOEB U CJOEB, He OTMe-
YCHHBIX 110 MpejoMJeHHbIM BoaHaMm. Haubosee Hanexnoll npu sToM
aBJAsieTca olieika A/ N0 3HAYEHUAM [y

[Ipeneast npuMeHUMOCTH OLEeHKH Al MO KaxKA0My H3 NapaMeTpos
COOTBETCTBYIOT yuacTKaM, NOKa3aHHbBIM Ha rpadukax puac. 36, 37.

Heo6xoaumMo no6GaBHTb, UTO TIPH HCMOAB30BaHHKA CHOCODOB OLEHKH
Al no MiKeHepHO-Te0JOTHUeCKUM [apaMeTpaM MOryi HadTH npuMe-
lGHUE YNOMHIABLIMECS BLiLlle METO/bl CKOPOCTHOI KOMINEKCHOH HHIK-
HePHO-TeoA0THYeckoli cbeMKd [27, 58], mo3BoasiollHe HCMOJALROBAIL
UIHPOKYIO HHTepHOJSILHIO MW IKCTPANOJAILA HMEIOLKXCsT OrpaHiyeH-
HBIX HH:KEHEDHO-TeOJIOTHUeCKHX MAAHHBIX M CTPOHTh Ha 3TOH OCHOBRe
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yAOBJETBOPUTENbHbIE KaPThl CeHCMHYEeCKOro MHKPOpPaHOHMPOBAHMS Ha
BeCbMa 3HAUHTeNbHbIE IJIOLIAMH.

B sTOM KOMIUIeKce Ha ONpeleNeHHBIX 3Tanax Belyllee 3HauyeHwe
Moryr npuobperath 3JeKTpopasBejouHble HccnenoBanus. Ilomumo
ouenku Aly B coorBercTBHH ¢ BhipaxenueMm (107) u npocnexuBannd
FpaHMIl Pa3/IMUHBIX TOJIL IO paspe3y U B IJaHe B OTIeJbHHX pafloHax
BO3MOXHa TpHOJM:KeHHasl OlUeHKa npupalleHuit Al HemocpeaCTBEHHO
0 KaXYIMMCSl 3JE€KTPOCONPOTHBIEHHAM (px).

Tax, B TamkenTe, Ha y4yacTKaX pacmpocTpaHeHHs TrajleYHHKOB U B
nepexoJAHHIX 30HAX OT HUX K JeccaM, npupamenus Alyp 0Kasanoch
BO3MOXKHEIM OIICHHBATH 1O 3HaueHHsM i npH AB==60 um B coorBer-
CTBHM C NPHOIHIKEHHBIM BhIpaXKeHHeM:

40
’ ag ™~

Pxi Pri
npyu 3mayeHHAx p ot 20 xo 400 ox-u.

Al,~121gfe . Al ~121g

(108)

drta B3aMMOCBA3b Jlerko o0bsACHMMA, Tak Kak Bce (akTopH, 06yc-
JIOBJIUBAIOIME TOBHIIIEHHE CPEIHUX aKyCTHUYeCKUX XKecTKocTed JBan-
ILaTHMETPOBOU TOJIIYM TaJIeYHHKOB (yBelHUeHHe OTHOCHTEJBHOrO CO-
JepXaHusd, MOLIHOCTH, NJOTHOCTM M CLEMEHTHPOBAHHOCTU TralieuHH.
KOB) M yBeJuueHHe IMyOUHBI YPOBHS TPYHTOBLIX BOJ, CONPOBOXKIAIOT-
€51 MOBBILIEHHEM HX 3JeKTPOCOMLPOTHBJIEHHH.

3aBHCHMOCTH aHaJOTHUHOTO BHJAa C OAWHAKOBBHIM 3HAKOM, HO C
ipyruM  Ko3(dHIMEeHTOM MOryT OBhiTh, Kak MpasHao, B 060Jb-
[IMHCTBe palioHOB Mogo6paHbl M JAJs  YyYacTKOB paclpoCTPaHEHUs
CKaJIbHBIX TPYHTOB U IJIST 30H MX Tlepexoja K PHXJbIM TPYHTaM Kpyiu-
HOOGJIOMOUHOr0 M IleCUaHO-TJIMHHMCTOrO cocraBa. OIHAKO Hemocpen-
CTBEHHO B 30HaX PacIpOCTPaHeHUs NOPOJ] MeCcYaHO-TJIUHHCTONO COCTa-
Ba 9TOT Ko3(duuueHT no NPHYMHAM, paccMaTpUBABLUMMCA B Hpelbi-
IdylleM nmaparpade, MOxeT mpHoOperarb oOpaTHBIM 3HakK, T. e. NOHU-
KeHUe 3HayeHUH px OyJeT COOTBeTCTBOBATb yuyacTKaM C OTpPHIlaTesb-
HBIMH IpHpalleHusaMu Al



TF'rasa VI

METOOHUKA U OCOBEHHOCTH
KOMIJIEKCHBIX CEMCMOTEOJIOTHYECKUX
UCCJHENOBAHUN U CEMCMUYECKOI'O
MUKPOPAMOHHWPOBAHUA

§ 1. 3ajgauu uccaenoBaHui ¥ OCHOBHbIE MeTOALI UX pemieHUs

Ins pacuera ceficMHYecKOro BO3ZEHCTBHS Ha COOPYKeHUS HeoG-
XOAMMO MMeTb JeTajJbHble CBelleHHsT Ha raybuHy, Ha 10—
20 M TpeBBIIAOLLYI0 NMOJOILIBY COODPYXKEHUH, Ha pACCTOSHHUAX M0
100 m or Hero, u x0T Gbl NPUONHKEHHbIE CBEAEHHS 06 YIPyrux cBoil-
CTBaX OCHOBHBIX TeOJIOTHUECKMX TOJI Ha ray6unax go 300—500 m
4 B paauyce 1o 2—3 km. Ilpn sTOoM cyllecTBeHHOEe BHUMaHHE JOJXKHO
yAeAsAThCs palloHMPOBAHUIO OTMEUEHHOH TJONIaJd MO YNPYTHM CBOIi-
cTBaM. DTH Xe JaHHbIe JOMKHBE GHITh OJHOBPEMEHHO HCIOJb30BAHBLI U
LIS XapakKTepUHCTHKH MHXKEHEepPHO-TeOJOTHUeCKHX YCJIOBHH palloHa H
MECT IIOCaJKH COODYXKeHHUH.

Hanbosee BaxHBIM reoH3HUECKMM NapaMeTpOM, TO3BOJSIOLIUM
OLleHWBAThH YNPYyrue NHHAMHMYECKHE, MPOYHOCTHBIE M APyrHe (PHU3HKO-
MeXaHHYeCKHe CBOHCTBA I'DYHTOB, SBJSIOTCS, KaK NIOKa3blBaJOCh BBINIE,
CKOPOCTH DACHpPOCTPAHEHUS YIPYTHX BOJH.

Heo6xonuMblil f/11 pasMellleHUs] U NPOEKTHPOBAHHSA COOPYKeHHUH
pa3HOCTOpPOHHHMI 00beM HHPOPMaLHUU MOJAYyYaeTCs C NOMOIIBIO KOM-
nJeKca B3aWMOIONONHAOWMUX ADPYT APYra pas/iHuHbIX TreoPH3UUCCKHUX
M HMHXEHEPHO-TeOJOTMYeCKHX METOLOB Pas3BelKH.

B cnyuae nmpumeHeHHs1 OGBIYHBIX METONOB cedicMopasBelku U Oype-
HHA /15 OLlEHKH yIPYrHX CBOHCTB (1O ¥, W T,) C XOCTATOUHO BHICO-
KOH TOUHOCTBIO HeOB6XOOMUMO NPOU3BOACTBO CENCMUUECKOH pas3BelKH C
OpWMEHEHHeM TSXKenblx ceficMuueckux craunuit tama CC-24, CC-24n,
«ITouck» (MOB) # T. O. ¥ B3PHIBHBIX CIOCOG0OB BO3OYXKIAEHUA KOJje-
Gauu#i. DTu pa6GOTHl AOJKHE NPOBOAMTHCS MO METOLY NPEJOMJIEHHBIX
(MIIB) u merony orpaxenunx (MOB) BosH, no HeckoABKHUM npodu-
JISIM, OCHOBHAsl YacTb KOTOPHIX NepeceKaeT HaMedeHHBIH LEHTP OCHOB-
HOTO COODYKEHHs M MMeeT IJHHYy, LOCTHTaiouyw 2—3 km. ITH Ipo-
¢duM HeOOXOAMMO NPHUBA3BIBATH KaK K HaXOASIIUMCS B MecTe pasMme-
INeHHS] COOPYXKEHUsSI HWHXKEHePHO-TeOJOTHUECKHM CKBajXKHHAM, TaK H K
TeM TJy6OKMM CKBaXXHHAM, KOTOPble MOIYT UMeTbcsi B jpalioHe.
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B oco6Bix cayuyafx, NpH OTCYTCTBHH MNOAXOASIMHX NPOOYpPEHHBIX
CKBaXX{H, [JISI NOJYUeHUS TOUHBIX CBefleHHH O CKODOCTHOM paspese
MOXet NoTpeb6oBaThcst GypeHHe CIELUAJbHBIX CKBAXKHH TAyGHHOH 10
300 » w Ux KapoTamx C NMOMOIIBIO 1a6OPaTOPUHl aKyCTHUECKOro Kapo-
Taxxa tuna JIAK-1 wmau JIAK-2 ¢ mpoM3BOACTBOM BCHOMOTaTebHBIX
3JIEKTPOPa3BelOYHBIX HCCJeL0BaHHH.

[IpencrasiieHuss 0 Te0JIOTHYECKOM CTPOEHHH H YIPYLOCTH OCHOBHBIX
TOJII, MOTYT OBITh IOJYYEHB! C NMOMOIBI0 OypeHHsT ¥ CeHCMHUECKHX
uccaenosaduil co cragnued CC-24m mo Gosee KOHOMHUHOH METOAMKe,
npeaycmorpensoil «MHCTpyKIMeHd No NpOBeeHUI0 HHXKEHEePHOH ceMc-
MHYeCKOH pa3BeJKH yuacTKOB <cTpoureiabcTBa oObekToB MO» [69].
OnHaKO NMpH TAaKHX HCCJAeOBAHHAX H3-3a OTCYTCTBHS WMeTojAa OTpa-
KeHHHIX BosiH (MOB), celicMoaKycTHYeCKOTO KapoTaxa H 3JeKTpopas-
BeJKH B pa3pe3e He MOTYT OBITb BHIIEJEHH M 0XapaKTepH30BaHbLI
IacThl ¢ OTHOCHTEJNbHO NMOHHXKEHHBIMU CKOPOCTIMHM YNDPYTHX BOJH H,
KpPOMe TOTo, HeyBE€pPEeHHO PeINaloTCsl BOMPOCH FeoJIOrMYecKOro cTpoe-
HHUS M3-3a HEOJHO3HAYHOH HHTEpIPETAlHy reoJOrHyecKuX TOJLL.

MeToauKa KOMILIEKCHBIX CEeHCMOIreoJIOTHUECKHX WCCAeIOBAHM, H3-
JaraeMasi B HaCTOSIIMX YKa3aHHMsSX, IpH HEKOTOPOM U, B OCHOBHOM,
AONYyCTHMOM [JJs ueneill crpourtenbcTBa MO  CHUXEHMH TOYHOCTH
OIlEHKH BEJHUYHH CKOpOCTeH NPeJOMJEHHBIX BOJIH I0O3BOJsieT XaTh 60-
Jlee HaJleXKHYI0 XapaKTePHCTHUKY TeoJIOTHYecKOTO paspe3a H OLEHHTb
BEJIUYHHBl CKOPOCTEll MPOJOJNBHBIX BOJH B OTPaKamIuX TOPU3OHTAX.
Ilpu sroMm 3aTpaTsl Tpyda, BpEMEHH U CTOUMOCTh PaboT, HEOOXOAMMBIX
IJ151 TIOJIYYeHHS STHX NAHHBIX, CHHXKaeTcs BO MHOTO a3 IO CPaBHEHHIO
C NpHMBelJeHHLIMU Bhllle MeTonaMu. Kpome Toro, moutu Bech oObeM
3THX HCCJIe0BaHUi HeOOXOOUM AJs pelleHUs OOBIUHBIX BONPOCOB HH-
KeHepHo# reosoruu. IlosTomy ynopoxanue paboTt, CBI3aHHOe C pe-
IIeHHeM BOIPOCOB CeHCMOTEO/IOTHH U OLEHKOH IapaMeTpOB, NPU KOM-
IJIEKCHO MeTOJuKe SIBAsIeTCS, KAaK IOKa3blBaeT MpakTHKa, MHHHU-
MaJIbHbIM.

C yueroM OTMeueHHOro B OOJIBIIHHCTBE CJAy4YaeB CjelyeT OpHEH-
THPOBATbCS HAa CKOPOCTHYIO METOJHKY KOMIJIEKCHBIX HCCIedOBaHHi
CeliCMOTeO/IOTHYECKHX YCJIOBHH, HECMOTPS Ha HEKOTOpOe CHUIKEHHe
TOYHOCTH OLLEHKH CKOPOCTeH HPeJOMJIEHHBIX NPOACABLHBIX BOJIH.

§ 2. MeTonuka, opranwsauus ¥ NOCAELOBATENbHOCTD
CKOPOCTHBIX KOMILIEKCHBIX CEHCMOreoJoruyecKux
H MHXKXEHEPHO-Te0JOrHYeCKuX HCCAeNoBaHni

C penbio GLICTPOH OLEHKHM YIPYTHX CBOHCTB IPYHTOB M WHXKEHEPHO-
TEOJIOrHUECKUAX YCJIOBHH HA 3HAUHTENbHBIX IJIOUIAAAX CJEAYET HCMOJL-
30BaTh B3aUMOCBSI3aHHBIH KOMIUIEKC T'eOJIOTHYECKHX, reo(u3uv4ecKHx H
JaHgmadTHEIX MeTONOB HccienoBaHui. Jlogo6Hoe KOMMJAeKCHpOBaHUE
OCHOBAHO KaK Ha B3aHMHOM JOIOJHEHHU JAHHBIX PA3JUYHBIX METOMOB,
TaK M Ha HaJWYMH OTMeuaBluuxcs B . IV B3aumocesaseil Mexnay pas-
JUYHBIMH NlapaMeTpPaMH, XapaKTepH3YIOLHMU (HU3HUeCKHe U MeXaHH-
yecKie CBOMCTBA TPYHTOB U HaJMuHe HU3BECTHDH X B3aHMOCBSA-
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3efl MeXIYy 3THMH CBOHCTBAMM W KOMIIOHeHTaMH JaHawadTHOH obcra-
HOBKH.

KomniekcHBIM MeTOOOM JIerKO BHIAESIIOTCS YHACTKH € OXHOPOXHBI-
MH (H3HKO-MeXaHMYeCKHMH CBOHCTBAMHM TPYHTOB, XapaKTepH3yeMbie
CXOIHBIMH JaHAladTaMM, reopHU3HYECKHMH H Te0JIOTHYECKHMH IOKa-
3aTeNsAMH.

B pajioHax cTpouTesbCcTBA JeTanbHBle KOMILJIEKCHBE HCCJEN0Ba-
HMs Lensecoo0pasHO HPOBOJAHTHL IIPEMMYIIECTBEHHO HA y4aCTKax pas-
MeIlleHUs OCHOBHEIX COOpYXKEeHHU, Ha KOTOPBIX NPOBOASATCA Haubogee
TllaTeJbHBIE HMHXKEHEePHO-TeONIOTHUECKHE HCCAeOBaHHS. IJTH YYacTKH
MOTYT MCHOJIb30BAaThCS B KaueCTBe ITAJNOHHBIX (Ha3blBaeMBIX TaKkKe
KJIIOYeBLIMH) YYacTKOB, T. €. MOTYT CJIYXHTb ONOPHBIMH H THIIMYHBIMII
IJIs1 M3yyeHHs Bcefl muollaau, obcjelyeMoi njisi BHIOOpA MeCT CTPOH-
TeNbCTBa, WIN IJIOLLAaAH, B NpejesiaX KOTOPOH BHINOJHSIETCHA cedCMHUe-
CKoe MHUKpOpaloHHpOBaHUE.

TTonyyeHnn#i Ha 3TaJOHHOM yYacTKe (MaM Tpoduisix) pasHOCTO-
POHHMH KoMILJIeKc MHGOpMAlMM HCIONB3YeTcs 3aTeM C LeJblo ToJy-
yegHus Heo6XonMMBIX CBeleHHH 000 BceM uccaeayemoM yudactke. Ilpu
3TOM IIHPOKO NpHUMeHfeTcs JaHAmapTHBIL MeToX, OCHOBAHHMIHA Ha
TECHBIX B3aUMOCBS3AX MeXJY BHEIIHHM OOJHMKOM MeCTHOCTH (ee
Jeaped W pacTUTENbHOCTb, HA3HIBaéMble TaKXe BHellHeH 0060s10uKkoit
Janpwadra), ¢ OOHOK CTOPOHBI U ee TeONOTHUECKHM CTPOeHHeM H
THAPOTEOJIOTHYECKHMH YCJIOBHSIMH (TaK Ha3blBaeMOH JIMTOTEHHOH oc-
HOBOH) — ¢ ApYTOH.

OnpeneneHue reosoOrHyeckux M THAPOTeOJOTHYECKHX YCJIOBHH Ha
OCHOBe JemndpUpOBaHUS BHEIIHETo 06JMKa MECTHOCTH MOXHO CUH-
TaTh HaJeXHBIM B NpejlesiaX MaTEPHHCKOH nouysoo6pasyouieil TOpoab!
(T. e. mopoap], NOACTHJIAIOLIEH NOYBEHHBIH CJOH) W JAJs TPYHTOBBIX
BOJ, 3aJeraloulux Ha TyOHHax TOpsiaKa A0 5 M B ofjacTax c yMe-
PCHHBIM KJAMMAaTOM B J0 25—30 m B NYCTHIHAX M CTENsX.

BMecte ¢ TeM, HaJHude OTAENbHBIX (PU3HKO-TeOJNOrMYeCKUX SBJe-
#MH ¥ KOHTYpHl pacnpoCTpaHeHHUs NMOPOJ, THINHUHBIX JJS 9TUX ABJIEHUH
(nampuMep, NpOCAAKH PHIXJBIX OTJOXEHHH Haj KapCTOBBIMH HOJOCTS-
MH ¥ nmpH cydd¢o3uu), MOryT NMpoCHexHBaThbcsd Ha IMyOHHAX NOpPANKa
0o 100 m. TekTOoHHYeCKHe Pa3JioMbl B CKaJbHOM OCHOBAHMH Hepeiko
MOTYT NPOCJEXHUBAThCAd MO adpodOTOCHHMKAM IIPH MOLIHOCTH PHIXJBIX
OTJIOKEHWH [0 HEeCKOJbKHX COT MeTPOB.

B uenoM KOMNJEKCHOe UCNMOJb30BaHHWe JaHAWadTHHIX CBelJeHU# M
uMeoluxcs (POHAOBBIX JaHHBIX dallle BCEero MO3BOJSET JOCTAaTOUHO
YBEPEHHO OKOHTYpPHBATb 30HHI ¢ TayOMHAMU CKaJbHOTO OCHOBAaHUs Me-
Hee 7—10 M W 30HBI, Ha KOTOPHIX YPOBEHb I'PYHTOBLIX BOJ NpeBbLILIAET
3TH ray6uHe. PelueHue TakKHX BONPOCOB sBJAETCS OJHOH M3 OCHOBHBIX
3ajay npu BeIGope MecT, 6J1arONMPHSITHLIX NJIst PasMelleHHs COOpYXKe-
uuil. s mojiydeHusi yTOUHAIOLIAX CBeleHUWH O HeNOCTaTOYHO H3yueH-
HBIX HWJIM HETHNHYHBIX y4acTKaX [IONOJHHTEJbHBEE KOMIJIEKCHblE HC-
CJIeIOBAHUA MOTYT NMPOBOJHTHCS HA OTHENbHHBX 3TaJIOHHBIX NPOGHIAX.
B pesyabrate 0600uIeHHs BceX AAHHBIX KOMILIEKCHOTO HCCNeJOBaHHUSA
Ha JaHAwadTHON OCHOBE COCTaBJseTCA KapTa-cXxema, oTpaxalouias B
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NepByI0 OuYepedb H3MEHEHMS TeOJIOTHYECKUX M THIPOTe0JOrHiecKuX
VCJIOBUH, a TakiKe H3MeHEHHsi JHUTOJIOTHYECKOr0 COCTABa H MOLIHOCTH
PBHIXJIBIX OT/JOXEeHMH, a IPH BO3MOXKHOCTH M H3MEHEHUS YNPYIHX, Teo-
3JeKTPHUECKUX ¥ APYTHX MCCJAefyeMblX XapaKTePHCTHK [PYHTOB.

OTH LaHHblEe KJIaAyTOA B OCHOBY COCTaBJIEeHHUS KapTH paWOHHPO-
BaHUsl HCCJeflyeMOil MECTHOCTH 10 TeM HJH HHBIM OCHOBHBIM mapaMer-
pam. Ilpu 3ToM, Kak noOKaselBaJoch B Npeiblayluedl riaBe Ha TpHMe-
pe Te03JIeKTPHUECKHX NapaMeTpPOB, HauMeHee TPYyAOeMKHe TeodHU3HU-
yeCcKHe M JaHguabTHHE METOLEl caMU No ce6Ge TO3BOJSIOT JAaBaTh
NpHONHKEHHYIO OlieHKY (U3MKO-MeXaHHUYeCKMX CBOHCTB TPYHTOB, a
TaKXKe XapaXTepHCTHKY HWHKEHEeDPHO-TeOJIOTHUECKHX ¥ THIPOreoJsoraye-
CKHX YyCJOBHH paspe3sa.

Ha cragun peKOTHOCIMDPOBKH TakHe METOABl NO3BOJISIIOT OKOHTY-
pHMBaTh Y4aCTKH C ONTHMAJbHLIMH CeHCMOTE€OJIOTHUECKHMH M HH3KeHep-
HO-T€0JIOTHYECKMMH YCJAOBHSMH H HaMeuaTb Haubosee 3(h(EKTUBHYIO
METOAHKY M CeThb NeTabHHX HcciefoBaHui. [loaToMy H3yueHHe Kaxk-
J0r0 HOBOIO y4YacTKa cJedyeT HauWHATh C HaWMeHee TPYLOeMKHX Me-
TOJOB, BHIMOJIHSAS TPefBapUTesbHOe NPHOJMKEHHOe PalOHUPOBAHUE M
OUEHKY CBOJMCTB, MOC/JAEe0BATENbHO CyXKas MJIOMIaNAH, IOM/IexKallne TPy-
JOEMKUM JeTaJbHbIM HccnenoBaHuaM. [locneqHue ciefyer BBIIOJHATD
B MHUHMMAJbHBIK 0ObeMax NPEUMYLIECTBEHHO HA TeX YdYacTKax, rie
HEOGXOIMME npsiMble CBeJEeHHS O (HU3UKO-MeXaHHUeCKHX CBOHCTBaX
IPYHTOB, HCIOJb3ysl 3TH yuaCTKM OJHOBDEMEHHO B KauyecTBe 3TaJsIOoH-
HBIX, AJsS YTOYHEHHs NOJyYyaeMbIX JaHAMA(PTHO-TeOPU3UYECKUX NaH-
HBIX. .

Ilpu Heo6x0MUMOCTH OJHOBPEMEHHOIO MOJIyYeHUsl CBeleHHH 0 ceic-
MOTEOJIOTHYECKHX YCIOBUSX Ha OOJNBITUX MIOUIAAAX KOMIUIEKC HCClIe-
JNOBaHU# Iejecoo6pa3Ho BHINOJHATH B TaKOH HOCJe0BATENbHOCTH.

1) HMsyuenne ¢$HOHIOBHIX MaTepHa/IOB, KapT M JIHTEPATYPH, NMO3BO-
JIAIOUUX OUEHHBATH Ie0JOTHYecKOoe CTPOeHWE W HHIKeHeDHO-TeOJIOTH-
YeckHe YCJIOBHs, a TaKKe IOJYyYUTh mpefacrasienne o0 3PHeKTHBHO-
CTH W 0COBEHHOCTAX HCIOAb30BAHUA KAaXAOr0 U3 reo(PU3HUCCKHX MeTOo-
J0B, BKJIOUaeMBIX B KOMILIeKc ucciepoBanuit. Ha aro¥t 'xe craguu
NPOM3BOIMTCA H3yuyeHHe JaHAa(pTHOH OOCTaHOBKYM B paiioHe, OLEHH-
BalOTCA JaHAumadTHHE I0Ka3aTesH, COCTaB/seTCs NpeacTaBaenue o6 oc-
HOBHBIX THNAaxX JanamadTa H HHIUUUDPYEMBIX MMM HHXKEHEeDPHO-TeOJI0-
THYECKUX ¥ THIPOTeOJIOTHYECKHX YCJIOBHUSIX, NIPH BO3MOMXKHOCTH COCTaB-
JSI0TCA JaHAMa(pTHO-UHANKATUOHHBIE CXEMBI, OTpaxKalollie B3aUMO-
CBS2b THIOB JaHAWI2dTa ¢ I'DYHTOBBIMH, HHXKEHEDHO-TeOJOTHYeCKUMU
K CefCMOTEOJIOTHUECKUMH YCJAOBUSIMH.

2) TlpennoneBoe KamepajbHOe NeWIUPPUPOBAHUE TIPOU3BOAUTCHA B
KaMepaJsbHBIX YCJAOBUSX A0 Hadasa nojeBblx pa6or. OHO BKJAOUAeT B
ce6s1 IeTajJbHBIA aHaAu3 a3pO(OTOCHUMKOB COBMECTHO ¢ Tomorpaduue-
CKHMH, MHKEHEPHO-Te0JOTHYECKUMH, CeHCMOTreoJOrHYeCKHMH U APYTH-
MH KapTaMu H MaTepuasjaMu. Ha OcHOBaHMH 3THX MaTepHajOB TO
NPAMBIM ¥ KOCBEHHBIM [elUHM(pPOBOYHBIM IPH3HAKaM OIpeje/sercs
HHXEHEDHO-Te0JIOTHYeCKasi CUTyalus, BBIAENSIOTCS OCHOBHBIE JaHI-
wadTHO-reoJloryyeckue KOMIIEKCHI.
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Ilpu BBIIeSeHHH NOZOGHBIX KOMIJIEKCOB CJAefYyeT HCXOAUTh W3 re-
HETHYeCKOTO ¥ HCTOPUKO-Te0JIOrHIeCKOro IPHHIMIIOB, CIHTAS, YTO KOM-
TIeKchl GOPMUPYIOTCH OOMHAKOBBIMH TeO0JOrMYeCKUMH mpoleccaMy H
NOJIXKHEL XapaKTepHU30BaTbCst OJIM3KUM TeOJOTHYecKHM CTPOEHHEM,
CXOAHBIMH THADOTEOJOTHUECKUMH YCAOBUSIMY, PA3BUTHEM OLUHAKOBHIX
TeoJIOTHUECKHUX IIPOIeccoB, GJH3KUMHU TeoMOp(OJOTHIECKUMH HpPH3HA-
KaMH U 2JIeMEHTaMH CXOACTBa B a3pOQOTOH300paKeHUH.

Ha srom sTane pa6or npH BO3MOMKHOCTH CJELYeT COCTABJSTL
npefBapuTebiyl0 Tabauny AemudpPOBOYHLIX NPHU3HAKOB UHXKEHEPHO-
reoJIOrMYecKHX # CeHCMOreosIOTHUECKHX YCIOBHI H3yuaeMOTo paioHa
C yueToM BpeMeHH T0ja, B KOTOpPOe NMPOM3BOAHIACh a3podoToCheMKa.

B pesynbraTe neranbHOro pemrnpupoBaHus a3podOTOCHUMKOB
TPOBOAUTCS NPENBAPUTENbHOE HHIKEHEePHO-Te0JOTHUECKOe PallOHHpPOBa-
HWE TEePPUTOPHH, BHIOHPAIOTCS yUYaCTKH, IEPCIEKTHBHBIE NJISI pasMe-
LIeHHs COOPYHeHMH, HaMeualoTcs 3Tajonnbsle npoduas. [as stux
paboT OBLIUHO HCHOJB3YIOTCA aspodoToMarepHalbl MacliTaboB oOT
1:5000 go 1:50000. OnruManseeid Macwtab 1:10000=1 : 25 000.
Hna oTHeAbHBIX YYaCTKOB MOTYT HCIHOJb30BATHC KPYyMHOMAacHITaOHbIE
aspodorocHuMKH (o 1:2000), a npu BeGope pafioHOB — MeaKoMac-
mrabHble, BKJAIOYas CHAMKH, [oJyuaeMble dQororpadupoBaHHeM CO
CIyTHHKOB.

Komuu aspodoTOCHUMKOB 3aKa3bIBAIOTCS B COOTBETCTBYIOIIHX Opra-
HU3aLMgIX BO3MOXKHO DaHblie U He TI03[Hee yeM 3a 2—3 Mecsma Jo
HayaJa paborT.

Ilpu neGosbiiux pasMepax M3yuaeMBIX YU4acTKOB st AeMIHppPHUpo-
BAHMS MOTYT HCIONB30BaThbCs OTHEJNbHBEIE aspodoTocHUMKH. B cnyuae,
ecly HccHeJoBaHMe BeJeTCsl C COCTABJEHHEM KapT WM CXeM Ha yua-
CTKaxX, pasMephl KOTODHIX B IIONepeuHHKe npeBbmalor 5—10 xm, ne-
mubprpoBanye Jydlle NPOU3BOAUTb Ha (PoToCXeMax.

Jis 3acymiuBeIX paHoHOB yaoOHee Bcero HCIOJMb30BAaTh MaTepHa-
JB a3p0(OTOCHEMOK, IPOU3BEJEHHEIX B HIOJE — aBrycre; AJs obia-
creffl ¢ yMepeHHBIM KJIHMaTOM — MaTepHasbl CbeMOK, IPOM3BeJeHHBIX
C Mas OO OKTsOpb.

3) YToyHeHHe TOJYUEHHBIX JNaHJMAa(MTHO-UHIMKAUUOHHBIX HJIH Je-
muPPOBOYHBIX cXeM M Tabiaull KellH(POBOUHEIX TPH3HAKOB ITPOU3BO-
IUTCS HAa OCHOBAHUM PEKOTHOCIMPOBOUHBIX HA3EMHBLIX HaObJIIONeHuil,
JOMOJHSEeMbIX, IO BO3MOXHOCTH, a3POBU3yalbHBIMH OCMOTPAMH € OT-
JeNbHBIMH DEKOTHOCHUPOBOUHLIMYA U OTBITHBIMH 3JIKTPOPa3BeI0UHbI-
MH U ceficMODas3BeJOYHBIMM TOUKaMu HccienoBaHui. Ha atoifl xe cra-
IVH TPOU3BOASTCS Teoduanueckue HaGAIONEHNUA YCTAHOBOYHOTO (OMBIT-
HOTO) 3Tamna, co6upaeTcss OCHOBHOH MarepHas 10 (U3HUECKUM mapa-
MeTpaM NOPOX, IJS Uero BBHIMOJHSIOTCS Te03JIEKTPHUeCKHe H ceHcMo-
MeTpHyecKHe HalJiofenns Ha CyUIeCTBYIOIIMX HWJIH Ha CIENUaJbHBIX
Te0JIOTHUeCKHX BLHIpaboTKax.

4) JleranbHBle KOMIJIEKCHble JdaHAwWadTHO-reohU3NUECKAe HCCle-
ZIOBaHHA 71ePBOH CTaJHM COOTBETCTBYIOIMe OOHUHO c6opy HHbOpMa-
MK Ui cTafuy npoeknsoro 3anauus (I13), mpoBoasitcst mpeumyiiecT-
BEHHO HETPYNOEMKHMH METOHAaMH C BKJIOUEHHeM MHHHMAaJbHOro 00be-
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Ma 6ypenus u ceiicMopa3sBefku. OHM HAUHHAIOTCA B HAMEYeHHHIX MeC-
TaX T0CaJKH OCHOBHBIX COOPYXKEHHMH M HA 3TaJOHHHIX NPODHIAX, 3a-
KaHYMBAIOTCS MCCJeJ0BaHUSMU BCeH TIIOIAAN M AOJNXKHBLI OhITH AOCTa-
TOUHBIMH Il COCTaBJAeHHs OOILero NpeiCcTaBAeHHs] 0 MOILIHOCTH OCHOB-
HBIX FeOJOTHYecKHX TOJI, 00 HX CTPYKTYPHOM IIOJOXKEHHH, 0 Xapak-
Tepe M3MEHeHHU ckopocTed M (PU3IUKO-MeXaHHYECKHX CBOWCTB TIPYHTOB
B Ipejesax HccjefyeMbIX TJIYOHH W IJIOIIaMH.

3HaunTeNbHOE BHUMAHHE IIPH 3TOM JOJIKHO VAENATLCS HCCIEeLoBa-
HHAM Ha 1—2 3TajioHHBIX DPODHUASX, HaMeUyaeMBIX Ha OCHOBaHHH HC-
Clel0BaHUA MPeABIAYILHX 3TaNoB. JTH NPODUIU OAHOBPEMEHHO MOTYT
HCIIONIb30BAThCSE BMECTO TpHMEHsSeMbIX B OOBLIUHOH IpakTHKe CKOpO-
CTHBIX HHXXEHEePHO-TeOJOTHYECKHX HCCIeOBAHHH KJIIOUeBHIX YYaCTKOB.
OHyu [OMXKHEL HaMeuaThbesl B Haubojiee XapaKTepHBIX H BAXKHBIX MECTax
M ABJSIIOTCA OLHHMM M3 HeOOXONUMBIX 3/JIeMEHTOB CKOPOCTHOro celicMo-
reoJIOTHYECKOT0 W HWHXKEeHepHO-TeoJoTHYeCKOro paiionupoBanus. Ha
3THX npoduasx B HEOOXOAUMBIX ONTHMAaJbHBIX 0GbeMaxX NPOBOASTCS
BCe BHUIB MCCAefOBaHMM, BKAOuas JanmmadTHele (reomopdosoruue-
ckHe u reoboTaHWYecKHe), reousuyeckhe (3JeKTpPOpa3BelOYHbIe,
ceficMopa3BenoUHble, WHOTAA MAarHUTOpa3BeNouHble ¢ M-2 u pgpyrue)
1 reosioriueckue (6ypeHue, neHeTpainns, WyphoBaHue), MO3BOJASIOLINE
MOJIYYHTh 1O 3TOMY NpPO(UII0 XapaKTepDHCTHKH BceX HEOGXOZUMBIX
reodusnyeckux U QU3UKO-MeXaHUUeCKHX NapaMeTpoB I'PYHTOBOrO pas-
pe3a, a Takxke 6oJiee TOUHO YBSI3BIBATH HX MEXJy COGOM.

B pesynbrare paGoT Ha 3TANOHHBIX YuacTKaX YTOYHSIOTCH OCHOB-
Hble JeliudpoBOYHBIE NMPU3HAKK OTAENbHBIX JAaHAma(THO-reosoruve-
CKHX KOMILIEKCOB, KOTOpBIE HUCHNOJB3YIOTCA B JaJjbHeilmedl pabore Kak
MHIMKAIHOHHEE NO0Ka3aTeJd HMHXeHeDHO-TeOJIOTHYeCKHX M ceficMoreo-
qorryeckux yesaosuil. Ilo HUM mpousBOAMTCSA JajbHeHlllee AeIH(GPHPO-
BaHUe YUACTKOB M WX HHXKEHEPHO-TreoJoTHYecKoe pailoHHDOBaHHMe.

JemupprpoBanie MeCTHOCTH B TOJe NMPOU3BOJAUTCS MyTeM KapTH-
poBaHus Ha Mapuupyrax. IIpH KapTUPOBaHMH OKOHTYPHBAIOTCS ydacT-
K4, CXOJAHbIE MO THNY JAaHALA(DTOB X HHAMIHUPYEeMBIM TDYHTOBHIM YcC-
nosusiM. B peayabrate co3maercd JaHAma(THO-WHAMKALHOHHAS Kap-
Ta, SABAAIOLIASACA OCHOBOH [JIi COCTABJEHHMS MHIKEHEDHO-TeoJorHye-
CKOH  KapThl-cXeMbl. VIH)KeHepHO-TeoJorHYeckoe KapTHPOBaHME Be-
aeTcs M0 a3popOTOCHUMKAM KGO HA KPyMHOMAcIITaOHBIX KapTax.

CocraBjenHass MHAKeHepPHO-TeOJIOTHYecKasi cXeMa BKJIOYaeT B cebs
B TePBYI0 Ouepesb BEIIeJEeHHHE JaHAa@THbie KOMTJIEKCH-HHANKATO-
pHl, oTpaxaiowye AuddepeHInali0 MECTHOCTH MO HHMKEHEPHO-TeoJio-
IMYECKHM YCJIOBHSAM.

dTa Kapra-cxeMa HJJIIOCTPUPYETCS paspe3aMu 1O 3TaJOHHBIM IIPO-
GunaM, B COOTBETCTBMH € KOTOPHIMHM IIDOM3BOLUTCH JaljibHelllee Je-
TaJlbHOe pPalOHHPOBaHME BCEro HCCIIefyeMOro y4acTKa N0 T'PYHTOBLIM
0cOo0eHHOCTSIM U 3KCTPATONSIUA N HHTEPIONSANNS JaHHBIX 00 YIpYrux
M CKODOCTHBIX TPYHTOBBIX TapaMeTpax, MOJyYeHHBIX 60Jiee TOYHBIMH
METOJaMH{ Ha 3TaJIOHHBIX NPO(MHUIAX ¥ Ha NPUJNeralolux TepPUTOPHAX
B OTJEeJbHBIX TOUKaX. Ha BHIIBJIEHHBIX ITPH 3TOM MeCTaX C HeH3yuyeH-
HRIMH HJH HeZOCTATOYHO ACHBIMH XapaKTepUCTHKaMH IPOH3BOAATCA
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AOMONHUTE/NbHbBIE, MPEUMYLIECTBEHHO TOYeyHble, HCCAELOBAHHS C IPH-
MeHEeHHeM HeTPYJ0eMKHX Ieo(pH3UUecKUX MeTOa0B HabmomeHHl (snek-
TPO3OHAUPOBaHUSA, CeICMO30HIUPOBAHUSI).

5) HeranbHble HCCAeAOBaHUsSI BTOpoi craguu (mon PU) Bxiouaior
B ce6s mnoJieBbie M KapOTaXKHble 3JIeKTpopa3BeloyHHE pabOTHI M oc-
HOBHble 00beMBl TPYAOEMKHX CceHCMOpPa3BENOUHHIX HCC/AEJOBAHHE C
1eJbl0 TOJYYEHUS HaJEXKHBIX CBelleHHH 0 CKOPOCTAX INPOLONBHBIX M
MONePeyHbIX BOJIH B MeCTaX MOCafAKM OCHOBHBIX COOPYXEHHI H Ha
OTJeJIbHEIX OTBETCTBeHHBIX yyactkax. CeTb 3THX HCCAeOBaHUH HaMe-
yaeTcd Ha OCHOBe paGoOT TMpeabAYWHX TYHKTOB.

B oTHOCHTenbHO HECNOKHBIX CAyYasX TeoJIOTHYecKOTO CTPOEHHSN
MECTHOCTH 3TH UCC/eJOBAaHUS BK/AIOYAIOT B cefi M3yueHHe (DOHLOBBIX
celicMOpa3BeqOYHBIX AAHHBIX H MPHMEHEHHe YIPOLIEHHBIX METOLOB
ceficMOpa3BelKH C HcHosab3oBaxieM npubopos Tuna OCY-1 u ynmap-
HeIx cnoco6oB Bo3OyxaeHHs koaebaHuil. B cnoxHBEIX caydasx, Ha-
NpUMep TPY HANUYUK MOIIHON TO/LIY HEOJHOPOZHBIX PHIXJABIX OTHO-
»KeHMH, 3TH paboThl, 0cobeHHO ecaH TpebGyeTcsi BEICOKAsi TOUHOCTD,
clAeAyeT NONOJHATH CeHCMOpPa3BeAKON MO0 METOAy NpesOMJeHHBIX BOJIH
(MIIB) u orTpaxeunsix Bosn (MOB) c B3pbIBHEIM crnoco6om BO3GYyxK-
JeHUsT yNpyrux KonebaHMH, a TaKke CeHCMHYECKHM HJIHM aKyCcTHYe-
CKHM KapOTaiKeM.

6) Heranbnuie GypoBele u LiypdosoyHble paGoTel ¢ 0TGOPOM 06-
Pa3loB ¢ HEHAPYLIEHHON CTPYKTYPOH U ecTeCTBEHHOH BJIAXHOCTBIO AJSA
nabopaToOpHBIX aHA/MM30B, KaK Haubosiee TPyJOeMKHe, BHIMOAHSAIOTCA B
ONTHMAaNbHHX 00beMax Ha yyacTKaX, OnpelefsieMbiX Ha OCHOBaHHH
npeAbAyILHX HcelegoBanuil. [Ipu BO3MOMKHOCTH 3TH paGOTH leseco-
006pa3HO [OONOJHATL METOJAMH IIeHEeTpaluH.

OcHoBHOJt Leablo padoT, OMUCAHHBIX B 5 u 6 NyHKTax, sB/IsSeTCH
NoJyyeHHe ¥ YyTOUHeHHE TIPIMbIX CBeleHHH 0 (PHU3HKO-MeXaHHUYeCKHX
CBOMCTBAx TDYHTOB, XapakTepa CceHCMOreO0JIOTHUECKHX pa3pe3oB i
HHXKEHEeDHO-TeOJIOTHIECKHX H THAPOTeOJIOTHUECKHX YCAOBHH. DTH [aH-
Hble HepeldKO SIBASAIOTCSI OCHOBOH A/ PaHOHHMDPOBAHHS M OLEHKH ceiic-
MOreOJIOTHYeCKUX YCJOBUH, IIOCKOJbKY 3HauyuTebHAas YacTb IIpEebl-
LyWIMX HMcCAeJOBaHUH NaeT KOCBeHHble WM IPHOJVKEHHbIE CBEICHH.

B 3aBucumocTtH oT 06CTaHOBKH, TpeGOBaHUIl AETANBHOCTH, TOYHO-
CTH, CPOKOB, Pa3MepoOB ILIOajeil MCCIeNOBaHMH MU HUMEWIUUXCA BO3-
MOXHOCTEeH OTHeJbHble M3 ONMCAHHLIX STANOB HCCAENOBAaHUH MOTYT
onmyckatbcsd. B yacTHOCTH, MCXOAs M3 3aKOHOMEPHOCTEH B3auMOCBs3ei
(U3UKO-MEeXaHHYECKHX NapaMeTPOB I'DYHTOB C HHIKEHEPHO-TeOJOruya-
CKHMHU KDHMTEDHSIMH, HEKOTOpbie M3 Hanlbojiee HeOOXOAUMBIX AHHAMH-
YeCKHX XapaKTepUCTHK TDPYHTOB MOTYT ObIThb OlLEHeHH Ha OCHOBaHUM
HHXXEHePHO-Te0JIOTHYeCKHX JAaHHBIX, IUVIaHHDYEMBIX He3aBUCHMO OT
3ajlau ceficMOreoJioTHUecKHx wuccjepoBanuii. Ho npu aToM, momumo
OJIHOCTODOHHOCTH TIOJIYYEHHBIX BAHHBIX, GYAYyT OTCYTCTBOBATb BaXKHbIE
MarepHasibl IJs celicMHYeCKOro pPaHOHHPOBAHHUSI BceH HccCaeLyeMOM
IO A TH.

IDKCTpanoasiiusl TaKUX TEeONOTHUECKHX JAaHHBIX Ha OrPaHHUUEHHYIO
IO AAb MOMKET ObiThb BHINOJHEHA € NMOMOLIBIO FeOPU3NYECKHX MeTo-
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[0B, ¥3 KOTOPbIX HauboJiee NONYCTUMBIMH H JIETKONPHUMEHUMBIMH B
YCJIOBHAX TPOEKTHBIX opranusanuii MO sBafgIOTCS 3JeKTpopasBenKa
0 MeTOAY 3JEKTPOCOmpoTUBJAeHUl ¢ npubopamu tuma SCK-1, AHU-|,
HKC-1, MC-08 u np. 1 ManorayGunHas celicMopasselka ¢ npuGopamu
tana OCY-1.

JlangmadrHble HccAeOBAHUS CYLECTBEHHBI >hdeKT AawT, Kak
NpaBuI0, Zaxe B TOM CJydae, eC/H OHH IDOBORATCS Ha OCHOBE HC-
NOJIb30BaHUsI Haubojiee OOIIMX M TPOCTHIX 3aKOHOMEpHOCTeH BO B3au-
MOCBA3AX JaHAMA(PTHLIX MTOKa3aTesell U TPYHTOBHIX ycnoBuil. B coot-
BeTCTBHU C 3THM OHH, NP HAJUUYHH HEKOTOPOH IOATOTOBKM M COOTBET-
CTBYIOLIMX KBaJUPHIUPOBAHHBIX KOHCYJAbTAUUH, MOTYT BbIMOJHSATHCA
reoJIoraMu MM TeoPU3HKaMH. YyacTHe KBaJH(UIHPOBAHHOTO CllenHa-
nucra-rapfmadTHEKA Leaecoo6pa3Ho mpd HeoOXOIUMOCTH  BBHITOJHE-
HUSl 3HAYUTEJNbHBIX 00BbeMOB JaHAWAa(THLIX HCCIeJOBAaHHH H B Kadge-
CTBE PYKOBOJHTEJS, HATIPABJIAIOUIEr0 3TH PabOTH B OTHOCHTENBHO He-
6OMbLUIMX ¥ HECJHOXHBIX palloHax HCCaeOBaHME.

§ 3. Hekoropble M3 0cOGeHHOCTEH MOJEBBLIX KOMIMJIEKCHBIX
celiCMOreoJIOTMYeCKMX HCCIEA0BAHHH C HCMONh30BaHHEM
NOPTATHBHLIX CeCMOpPa3BeNOYHBIX YCTaHOBOK

OnHNM U8 Ba>KHEHIIMX COCTABHBIX 3J€MEHTOB KPYMHOMAacHITAGHBIX
KOMIJIEKCHBIX CEHCMOTe0NOrHYeCKHX H HHKEHepHO-TeoJIOTHUeCKHX HC-
c/eoBaHni, 6€3 KOTOphIX 3TH HCCIeIOoBaHMA B OOJbINHX 00beMax He
PEKOMEHIYIOTCH, SBJSIOTCA JaHAWAPTHBHE METOAB, HCHOJb3YIOLIHe
MaTepHaabl a3poPOTOCHEMKH.

B cootsercTBuM ¢ mpukasoMm Munmcrpa reosorun CCCP (Ne 106
ot 26.111.66) maunnas c 1967 r. reosioro-cCheMOUYHbLIE IOMCKOBBIE ¥ TeO-
¢usuueckue paborsl macmiraboB 1 — 200 000—1 : 10 000 xoJKHBI BHI-
HOJIHATBCSA TOJBLKO C NPUMEHEHHEM a3POMETOJOB H CONPOBOXKAATHCH
Ha 3THX 3Tanax paboT NOJHOUEHHBIM TeOJIOTHUECKHUM IemndpHpoBRa-
HHEM C HCIOJIb30BAHMEM MAaTepHasoB a3pod)OTOCHEMKH.

Hcnonb3ys HauGosee oburue JapamadTHbE NPU3HAKH, 110 a3po-
¢orocaumkam macmraba 1:5000—1 : 50 000 serko BHIIENHTH Y4acT-
KH C BBHIXOJlAMH HJIH C HerJyGOKHM 3ajleraHHeM CKalbHBIX NOPOJ, OT-
JeNMB HX OT YY4acTKOB C JOCTAaTOYHO MOHIHBIMH PHIXJIBIMH TOJIIIAMH,
YY4CTKH C BEUHOMEpP3JIBIMH TPYHTAMH OT YYacCTKOB C TaJIbIMH TpyHTa-
MH, YYaCTKH C nmpeoGjajaHHeM TJHHUCTHIX I'DYHTOB OT NecyaHHIX, yua-
CTKH C HeTJIyGOKMM yDOBHEM IPYHTOBBHIX BOJ, Y4aCTKH C JIECCOBUAHBIMA
rPYHTAaMH, C CHITYYHMH, 3aKpenJieHHBIMH H HEe3aKpeNJeHHBIMH TecKa-
MH, TOPGSHUKAMH, COJIOHYaKaMH U T. A.

Yxe Takoe npexBapHTeNbHOe DPafOHHPOBAHHME CBHICTENBCTBYET O
HaJIWYHM B3aMMOCBs3efl MeXIy KOMIIOHEHTaMHu JaHgmadra 4 TpPyH-
TOBBIMU YCIOBHSIMH M IIO3BOJISIET, B HACTHOCTH, IIPDOW3BEeCTH rpyboe
palioHHpOBaHHE HCCJIeAyeMOH 30HLI IO YIPYIMM CBOHCTBAM TpPYHTOB
Tak, Jjierko BblJedsieMble N0 a3pOo(POTOCHHMKAM M JaHAWA(THEIM AaH-
HEIM YYacCTKH BBIXOJOB CKaJIbHBIX MOPOJ HAa NOBEPXBOCTh JOJIKHBI Xa-
paKTepH3oBaThCA CKOPOCTAMU U, csbiile 3000 m/cex m v, cebime
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1600 #/cex, yuacTKu C BeYHOMED3JbIMH TPYHTAMH — CKODOCTSIMH U,
nopsinka 2000—3000 m/cex u v, 1600—900 m/cex, c I‘JII/IHPICTbI\dH
rpynTaMu v, 1000—2000 m/cex u v, 250—500 m/cex, c pHIXIbIMH
rPYHTaMH U HernyﬁoKHMn TPYHTOBHIMHM BojaMH U, 1500—1800 u wv;
150—350 m/cex, c mecyaHEIMH BJIaXKHBHIMH U, 500 900 m/cex wu 'U
250—400 m/cex, ¢ CYXMMH CBITyYHMH TecKaMH H TOpdSIHUKaMH 'up
meHee 500 u v, Menee 300 xm/cex.

WHxeHepHO-TeoNOTHYeCKHe KOMILJIEKCH, BhIIeJIeHHBIe TI0  JlaH[-
mabhTHEM NpH3HAKAM, aHaJOTHYHBIM 06pa3oM TPHUOAHKEHHO MOTYT
XapaKTepU30oBaTh MOAYJH ynpyroctd, kodddunuents Ilyaccona, ka-
TETOPHH KPENoCTH W pa3pabaThiBaeMOCTH, 3JI€KTPONPOBOJHOCTb, CTe-
NeHb W THI 32COJieHus TPYHTOB M BOJ, KOPPO3HOHHYI0 aKTHBHOCTb
TPYHTOB K JKese3y, arpecCHBHOCTb BOAB — Cpelbl K GeTOHYy W ApYrHe
CBOMCTBA T'DYHTOB.

HaszeMmuble Bu3yasbHble 00CHeOBaHMs C IPHMeHeHHeM JaHamadT-
HO-Te06OTAHHUECKHX METOLOB IO3BOJISIIOT YTOYHHTb, HETalH3HpPOBaTb
3TH BHIBOAB M PACNPOCTPAHHTh MX Ha rybuny mo 7—I12 s, a uHOrAA
u ray6xe.

IMpoBonuMble Ha cieayioumed craauu TeodH3dYeCKHe U TeOJIOTH-
YecKHe HCCJEeJOBAaHHUS, B COOTBETCTBHH C ONHCAHHBIMH BHIIE B3aMMO-
CBSI35IMH, [O3BOJSIOT TOJYYHTh AOCTATOUYHO HaLEXHBIE XapaKTePHCTH-
KH TPYHTOB B Ka)KIOH W3 BBIIEJNGHHBIX 30H H TPOIKCTPANONHPOBATh
HX Ha BCIO DaHOHHpYeMYyIO IUIOIIANb.

Isis1 cefiCMUYECKOT0 MHKPOPaHOHMPOBAHUS ¥ BHIGODa ONTHMANbHBIX
H ceACMOreoJOrHYecKHX YCJAOBMH Ha mepBoH M3 craguii HaubGosee
OOCTYIHO HCIIONb30BAaTh MMeEIOIIMecs HHXXEHeDHO-eo/IorHYecKre Xa-
PaKTEpHCTHKH paspesa.

Tlpu ouenke cremeHy G6JarONPUSATHOCTH 1O MHXKEHEPHO-TeOJOTHYe-
CKMM XapaKTepHCTHKaM HeOGXOZHMO PYKOBOACTBOBATHCS CJAEAYIOUIMMU
TMOJIOYKEHHSIMH.

1) Yuactky, peKoMeHAyeMble 1Jsi pa3MelleHHs COOPYKeHHui, npex-
Ie BCEro JO/KHHI XapaKTepH30BaTbCs HHKEHEPHO-re0JIOTHIECKUMH
YCJIOBHAMHY, GMaTONPUATHEIMY JJI51 HX CTPOMTENBCTBA H SKCILIyaTallKH.
(Y4acTky, 6GaaronpUsTHEe B HHKEHEPHO-IE€OJIOTHYECKOM OTHOIIEHUH,
NPAKTHUECKH BCerja SBJSIOTCS OTHOCHTEAbHO ONATONMPUSTHBHIMU H TIO
YCJOBHSM celiCMHYeCKOTO BO3efiCTBUS.)

2) OgnHOpOXHBIE IO YNPYTMM CBOHCTBAM TPYHTOBBIE Cpelbl, TpH-
TOjiHBle JJIS1 Pa3MellleHHsl Ha3eMHBIX COODYKeHHH, Mo CTeneHH yGhIBa-
HHsA UX OJIaTONPHATHOCTH B NOPsIKE MOBHIIUEHHS 3((HEKTUBHOCTH BO3-
INeHCTBHS CeHCMHUECKHX BOJIH MOTYT ObITh pPAaCHIOJIOXKEHH  CJEAyIO-
UM obpasom:

a)KpenkHe CKajbHble TPYHTH (Rex mo CHull>50 xefcm?, fip>4);

6) TpelWHMHOBATHIE CKaJbHbIE H ONYCKabHble (Rew=10—050 kz/cm?,
frp=1,5—4);

B) BaJyHHO-rajieyHble ¥ JAPYTHe KPYNHOOGJOMOYHBIE OTJIOMKEHHS
(Re=3—10 xefcm?, fip=1—2);

T) TJHMHBI IUIOTHBIE TBEDIOH KOHcHCTeHUMH (Rp=3—6 ke/cm?,
pr:1—155);
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1) pHIXJble TPYHTH, CLLeMEeHTHPOBAHHLIE [0 BCEMY pPa3peay BeuHO#
Mep3JIoTOH NIPH YCIOBMH HX COXpPaHEeHUS B MEp3JOM COCTOSTHHH
(Re=3—10 ke[cm?, fxp=1,5—3,0);

e) TAMHBl M CYIVIMHKM IIIACTHYHOH KOHCHUCTEHUMH M IecKH IJIOT-
Hele, OesBomHble (Ry=1,6—2,5 xe/cm? [ip=0,7—1,0);

) TIeCKH cpefHell IJIOTHOCTH, JeccoBble TPYHTH (Ru==1,5 xe/cm?,
prZO;B'—OvS) )

3) MeCKHM OOBOAHEHHBIe, HO He o6GJajalOUI¥e TJIBIBYHHBIMH CBOM-
CTBAMH, W Jpyr¥e pBIXJble TPYHTH, BBIIEPKUBAIOUINE HATPY3KH
Rez=1,0 KB/CMZ (fﬂp20:5_0r7)7

H) pbiXJble M HaChIHBlE T'PDYHTH, KOTOpble SABJAAKTCS HauboJee
HeHaJexXHBIMH, B OCOGEHHOCTH, ecyqu OHM OOBOAHEHB, a TakXKe O6ap-
XaHHble MEeCKH, [JIMHBl TeKydell KOHCHCTEHUMH ¥ Y4YacTKH pasapob-
JIEHHHIX CKaJbHBIX T'PYHTOB C HE3aKOHUMBLIMMUCA TEKTOHUYECKUMHU,
KapCTOBBIMH H JAPYTHMH (PH3MKO-Te0JOTMYEeCKUMH HpPOIeCCaMH.

3) I'pyHTOBBle Cpefbl 0 YIOPYTAM CeACMHYECKHM CBOHCTBAM B
OepBOM MPHOJUMKEHHMH MOXHO CUYHTAThb OJHOPOJNHBIMH, €CAH BXOIS-
Llle B HUX TIPOCJAOH HE HMMEIOT CYILECTBOHHBIX PasHUYUi O YIPYTUM
CBOHCTBAM (CKOPOCTH U, pasjauyaloTcs B CIOSX 3—O5 M M B CHOAX
6osblie MOLIHOCTH He GoJiee ueM B 1,5 pasa, fip — B 2 pasa).

B HeOZHOPOAHBIX T'PYHTOBBIX CpPEJAaX UHTEHCHBHOCTH CeflCMHUECKO-
ro BO3IeficTBUST MOXET 0Ka3blBaTbcsl GoJiee BHICOKOH, ueM B OAHOPOA-
HEIX (M3-3a HANWYHA OTPAMKAIOUIUX TPAHUI, BO3MOXKHOCTH KOHIEHTpa-
UM [IOTOKOB ceHcMUYecKOM SHEPTHHM [IPH HAKJOHHBIX TpaHUIAX H
T. 1.). B ocofeHHOCTH 3TO OTHOCHTCH K JIHHEHHBIM ¥ TIPOTSKEHHBIM
TOoJ3eMHEIM coopyxeHusaM. Vi3BecTHo, YTO B BePTHUKAJBHBIX HOA3EM-
HBIX COODYKeHWIX HauboJjiee 3HAUHTeNbHble pa3pyliawilHe Hamps-
JKEHHST IPY JUHAMHYeCKOM BO3JeHCTBHYM BO3HHMKAIOT M3-3a 3aLleMJe-
HUSA OT[EJbHBIX YacTed 3THX COOPYXKeHWI MKEeCTKHMH CKaJbHEIMH TPYH-
TaMH.

[ns BepTHKaNbHBIX TOM3EMHBLIX COOPYXEHWH KPYMHOCHOUCTHIE,
Pe3Ko HEOJAHOPOIHbie N0 IKECTKOCTAM TNPYHTOBble cpeinl (U, ¥ U
pasnnyaworces Gojee yeM B 2 pasa, fxp Gosee ueM B 3 pasa) ¢ MOI-
HOCTBIO NIPOCJOEB, MpeBBINIAIOUMX 3—5 M, HJAH IONepeuHble pas-
Mephl COOpYKeHMH, KaK NpaBHJIO, ABJASIOTCS GoJsiee HeOJaronpuUsTHBI-
MH, 4eM J00ble U3 OJHOPOAHBIX, UCKNIOUasd TPYHTHl, ONHCAHHbE B
TMyHKTax 2 3, 2 1.

DddekT «3auleMNeHNsS» BO3pacTaeT C yBeJHYEHHEM COOTHOLIeHHH
MeXIy MKEeCTKOCTSMM HJIaCTOB B cJyyae, €CJIH IlepeXOf OT TPYHTOB
OJHOH XeCTKOCTH K TPYHTaM APYTo# MXKEeCTKOCTH NPOHCXOAUT He TOo-
CTENleHHO, a pe3Ko, a TaKXKe C yBeJWyeHHeM pPa3MepoB yacre#l coopy-
JKeHHs, HaXONSIUXCS B TPYHTAX C DPa3JHYHBIMM IKECTKOCTAMH. IDP-
GbeKThl CHHXKaIOTCS, eciqd Oojiee KecTKHe FPYHTHl 3aJieraloT CBEPXY,
a MsATKHe CHHU3Y.

Sddexr «3amemneHus» gocturaer ocobenHo Gonbumux 3HaueHUR
B ABYXCJHOHHBIX cpellaX B Cjydyae, eclid BepXHHH 3HAUMTeJNBHHIH NO
MOUIHOCTH cJo#i NpefcraBjieH O6ojiee MATKHMH rpyHTaMu. [Ipud stoM
cTeneHb GaronpHITHOCTH, BHOCHMAs «3allleMJeHHeM», JTOCTHTaeT
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MakKcHMaJbHBEIX 3HAa4YeHWH, eC/M TFPaHHLUA Da3flela Me¥Ay pBHIXJAbIM H
CKaJbHBIM TPYHTOM HepeceKaeT CpelHHe YAaCTH BBITSIHYTbIX MNOH3eM-
HHIX COOpPYXKEHHUH.

4) Jns Bcex BUAOB COOPYKEHHH HeGJarONDHUATHBIMH SBJASIOTCS
YyYacCTKM, B Ipefeiax KOTOPHIX TPOUCXOAUT YMEHBIUEHHEe MOLLHOCTH
DHIXJIBIX OTJIOXKEHHH, NepekphIBalomiuX OoJiee KecTKHe (cKajbHBIE)
IOpPOAEl ¥ BOOOHIE y4aCTKH C HETOPU30HTAJbHBIMM TPAHHLAMH pas3-
Jela MexAy TOPOXAaMH PasjMyHOH IKECTKOCTH M C TEKTOHHYECKHMH
pa3nomamu. HebGnaronmpusTHbIMM SIBASIOTCH TaKKe CKJIOHBL pesbeda
C yraaMmu cBhilie 6—15° B 3aBHCHUMOCTH OT TeOJIOTHYUECKHX 0COGEHHO-
CTell CTPOEHHUS] MECTHOCTH M THIOB pa3MelllaeMbIX COOPYIKeHHH.

5) TlepeuncienHble TpeGOBaHUS MOJYUeHb Ha OCHOBaHHH 0000iie-
HHUS CBeJeHHN O CefiCMHYeCKOM BO3JeHCTBHH 3eMJeTpSiCeHHil MpeuMmy-
LIeCTBEHHO Ha Ha3eMHble COODVKeHHs 6e3 aHalM3a WX AMHAMHUYECKHX
ocobennocreil. Ilpu Bbi6Ope ONTHMaJbHBIX CeHCMOreoJOrMYECKHX VC-
JIOBHH NJis1 MOA3EMHBIX COOPY*E€HHH 5TH TPeOOBAHUA MOTYT MEHSIThCS.
Hanpumep, ecant 3a 0cHOBHOH noKasaTesb B psifie CIydaeB INPHXOMUTCS
6paTh He aMIJIMTYLy, a YacTOTy KoJsieOaHH#l ¢ yuyeToM 3G (HeKTHBHOTO
BO3LEHCTBUSl BBICOKOUACTOTHBIX KOJeOaHMHl Ha OTAeJbHbiEe [eTasin
KOHCTPYKUHK{l uiv 06OpPYyLOBaHHs, CKalbHble TPYHTHI MOTYT paccMar-
pUBaTbCSl KaK OTHOCHTENbHO HeGaarompusTHbie. Torga mo MOPSAKY
y6piBaHUsT GaarONpPUSTHOCTH TPYHTH, MepeuHc/ieHHbie Bbille B MyHK-
Te 2, B MpexHeH HyMepallMH MOTYT PacloJaratbCs MPUGIH3UTENLHO
caenywouuM o6pasoM: T) (IIMHBl IUIOTHblE — Haubonee GJaronpHAT-
HBle), B), e), 6), A), X), a), 3). C yueToM OTMeUYEHHOrO ONTHMAaJ/bHbIE
TPYHTOBHIe paspesbl HOJIKHBI yTouHsTbes 3anaHueM. (TpeboBanus x
CeHCMOJIOTHUECKHM YCIOBHSAM Ha y4acTKaxX DasMelleHHs INMOJ3eMHBIX
COOpYKEeHMii H3JIaraloTcsi B CHellHaJbHBIX yKasauusix [70]).

3HaunTeNbHas YacTh NMEPEYHCICHHEIX XapaKTEPHCTHK, KaK ciaelyeT
M3 TOJIOXKEeHHH, H3JI0XKEeHHBIX B MpeABAYLINX mnaparpadax, TpHOJIH-
KEHHO MOXKET ONPeleNATbCsl B Pe3ynbTaTe BH3YaJbHEIX OCMOTPOB H
o reoJorMyeckum naHHBIM. HeoOGXomnmmble cBefeHHS 0 CTPYKTYpHOM
CTPOEHHH Pa¥oHa LeNecOO6PA3HO B OCHOBHOM IIOJyYaTh C IIOMOIILIO
sneKTpopasBelkd. Ha ocHOBaHMH NaHHBIX GypeHUs H 3/ieKTPOpPa3BelKH
MOTyT OHITb COCTaBJIEHB! HOCTATOYHO MOAPOGHEIE XapaKTePUCTHKH pa3-
pesa IO yNPYTHM CBOHMCTBaM, BK/I0Uasi CKOPOCTHOH pa3pes, COCTaBIsie-
MBIl C IOMOIIBIO ONMMCAHHBIX BHILIe NaJeToK (cM. puc. 20, 28).

Inst TouHO# OUEHKH cKOpocTefl pacmpocTpaHeHHs CeHCMHYECKHX
BOJIH HeOOXOJHMMBI HaHHBlE NPAMBIX celiCMOMeTpHUYeCKHX HabJIogeHHH.
Ilpu 3ToM HeO6XOAMMO YYUTHIBaTh, YTO HauboJjiee TOUHbIE M HETAJb-
HBle CBEJEHHS O CKOPOCTSX B 3aBHCHMOCTH OT DAaCIOJOMKEHUS TOHO-
LIBBl COOPYXXEHHH M HX KOHCTPYKTUBHBIX OcOGeHHOCTell HeoOXOXHMO
UMeTb: [JISI Ha3eMHBIX COOpYXXeHUH Ha rayOuHax pno 10—20 m; ana
HOoA3eMHBIX — Ha Taybunax o 30—60 . Ha Goabmwmx rayGunax
oObiYHO TpebyeTcsi MeHee TOUHAs XapaKTePHCTHKa TDYHTOB IO CKO-
pocTsiM. B COOTBETCTBHM C 3THM CleAyeT 3aKJIOUHTb, YTO 3HAYHMTEND-
Hasi YacTb NPSAMBIX CBeJeHHH MoXeT ObITP TOJydeHa C TNOMOUIBIO
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yAapHHIX cnoco60B BO3OyKAeHHS KojeGaHHi U TIOPTATHBHHIX celcMO-
pa3BeJOYHBIX ycTaHoBOK Tuna OCY-1.

C yueroM TpeGoBaHHiI K BEIOOpY ONTHMAaJbHBIX CceifiCMOTeoJOrHue-
CKMX cpel (BBICOKOCKODOCTHBHIE Pa3pe3bl ¢ MHHHMaJbHEIM KOJIHYeCT-
BOM Da3HOCKODOCTHBIX TOJLI) TIJIyOUHHOCTb CeHCMOreoJIOTHYecKHX HC-
cinenoBaHuil ¢ OCY-1 Ha TakuxX yyacTtkax OblBaeT MaKCHMajbHOK #
cocraBaser o6biyno 25—40 m, nocruras B Haubosiee GJaronpUATHBIX
cnygaax 50—60 u. OcobGenno GoapuiMx rayOGuH HcCAeJOBaHUH yIa-
eTcsl JOCTHYb IIPY PErHCTpallHH NoNepeuyHbX BOJH. B cayyae xe mpu-
MeHeHHs Gojiee MOLIHBIX yAapHBIX CPeACTB BO3GYKAEHHS KoJebaHMi,
yeM mpunaraemas k OCY-1 KyBanka (Hanpumep, rpy3 nopsinka 200—
400 Xr, cOpachiBaeMBI ¢ MOMOILBIO KONpa), TpeGyeMast ayGHHHOCTD
IeTanbHbiX uccaeqoBaHui (30—60 M) MOXKeT OOCTHUraThCsi IIOBCe-
MeCTHO.

Jns Toro 4To6E! NOJNYYHTh CKOPOCTHBEIE XapaKTEPHCTHKH AJIs TOJLI,
HeJocATaeMblXx B KakoH-nn6o touke ¢ OCY-1 nmo raybmye wim B cHAY
TOTO, YTO KaKasi-nH6o M3 TOMIL 3/eCh SIBJsSETCS OTpaKalolleH, Heol-
XOJUMO C TIOMOLIbIO KOMIJIEKCHEIX METOMOB, uallle BCEro 3JEKTpopas-
BeKO#, 0OHAPYXUTL YYAaCTKH MeHee I1y0OKOTO 3aJieraHysi 3TUX TOJMI.
3arem ¢ momonipio OCY-1 cienyer omnpefiejuTb Ha 3THX ydacTKax
CpefHHe CKOPOCTH B U3yuaeMBIX TOJIIAX Ha BO3MOMKHO GOJBIIHX Tay-
6unax. ITocje 5TOTo ¢ NMOMOILBIO TaJeTOK NPOM3BOLUTCS INepepacyer
MOJIyYEHHbIX OCPEIHEHHbIX 3HauYeHHH CKOpPOCTeH € Y4eTOM TJ1yGHHBI
3aJleTaHHsA 3THUX TOJI B TOYKE MCCJeJOBaHHUS.

B GoubliHHCTBe ciyuaeB TakdM 06pa3oM ylaeTcs NOJAYYHTb AOC-
TAaTOYHO HaJeXHble CKOPOCTHBIE XapaKTePHCTHKH Ha TIay6HHAax xo
100 m. TTono6ubiM crioco6oM AOBOJBHO YacCTO MOTYT ObITH TOJYUeHH
npubMKeHHble CBEJEHHsT 0 CKOPOCTSAX VMPYTHX BOJH Ha Iiy0MHAx 10
300—500 m.

B Tex ciyyasx, Koria NMOJYUYHTh JaHHHE O CKOPOCTAX MO Hejoc-
T2IOIMM TOJIAM He YAaeTcs, 5TH CBeleHHs BOCIOJNHAIOTCA Ha OCHOBe
(GOHIOBHX (WM JUTEPATYPHBHIX) cellcMOpa3BeJOYHBIX MaTepHasos.
OTH AaHHBe yallle BCEro XaDaKTepHU3YIOT TOJIUH, 3aJeramllde HA
ray6uHax mopsiika 300 m u Gonee. IlosToMy npu NOJb30BaHHH HMH
nepepacyer CKOpocTe#f ¢ TOMOLIbIO TaJjeTOK TNPHXONMTCSA BECTH OT
66MbIINX TTyOHH K MEHbIIHM.

IMpuMep Taxoro mepepacieTa OT GOMBbIIKX TJIYOHH K MeHBIUHM (C
HCNOJIb30BanHeM (OHIOBHIX NAHHBLIX) M OT MEHbIIMX TIyOGuH K 6OJb-
mwHM (¢ Mcnoab3oBanueM AaHHbx OCY-1) mpusogmics Beime (ra. IV,
§ 3). C yueroM BO3MOKHEIX H3MEHEHUH COCTaBa M TPEIUMHOBATOCTH 11O
TOPH30HTAJM TPM OTMEYeHHHIX Ilepepacuyerax B IOJYyYeHHHE CPEAHHE
3HAUeHUs CKOPOCTeH MOXKET BHOCHTbCS KOPDEKTHPOBKA C y4eTOM AaH-
HBIX OypeHHs 3JeKTpopa3BellKM M APYrHX METOAOB U C YYeTOM CBeje-
HUH O B3aMMOCBf3fX NapaMeTPOB, NPUBEJEHHHIX B Tiase V.

Takum o6pasoM, OpHEHTHDOBOUHBlE 3HA4UeHHs CKOpocTedl s
TOJIU, HELOCTYMHBIX TIPIMBIM CeHCMOMETPHUECKHM HCCIEeJOBAHHAM H C
omopofi Ha reo3JieKTPHUECKHe M Te0JIOTHUECKHe pa3pesbl, YKCTPanoJIu-
pylorcs 1no TayOHHe H BIOJb CeHCMOTEOJOTHYECKHX Da3pe3oB.
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TounocTs MOJOGHBIX Pa3pe30B 3a4acTyi0 OKas3bIBAETCS AOCTATOYHOU He
TOJMBKO JJis Lefedl ceHcMUYecKOr0o MHUKPOpAaHOHUPOBAHHA, HO H AJA
Iesefl TPOEKTUPOBAHUS COOPYXeHUH, DACCUMTAHHBIX Ha ONpejeseHHble
JAUHaMHYecKHe HaTpy3KH.

Ilpu OTCYTCTBHH HaJeXKHBIX (POHNOBBIX LaHHBIX U BO3MOMKHOCTH HC-
NOJB30BAaHUsI CeHcMOpa3BedKH CO B3PHIBHBIMHM crocobamu BO30yXje-
HHsl KojeGaHHH CKODOCTHblE XapaKTEPUCTUKHM MJs TOJL, HCCleaye-
MbIx ¢ momoipo OCY-1, MOryT faBaTbCsS HA OCHOBE CPEJAMMX NAHHBIX,
TpPHBEIGHHBIX B MajleTKaX. DTH NaHHbBle KOPPEKTHPYIOTCS ONSATb-TAKH
¢ yueToM MaTepHa/noB OypeHHS H 3J1eKTPOpa3Bel KW Ha OCHOBe B3au-
MOCBSI3¥ TapaMeTpOB.

OueHp Ba)XHO, 4TOOBl cecMOpa3BefOYHBle HCCJENOBAHHA He Orpa-
HHYHBAJINCh HAOMIOJEeHHEM OJHHX TPOAOJBHLIX BOJAH H BXKJAIOYAJH B
cebs HaGMIOAeHHST NONEPEYHbIX BOJH. JTO TO3BOJSET HAMHOILO YBeJH-
YUTh TOYHOCTb M, IVIaBHOE, OJHO3HAWHOCTb HHXKEHEPHO-Te0JIOTHYecKoMn
HUHTepHpeTaluy ceHCMOpPa3BENOYHBIX HLAHHBIX M, KaK OHUIO NOKa3aHo,
HaJlexXHee XapaKTepU30BaTh NPOUYHOCTHHIE W celicMHYeCKHe CBOHCTBA
NPYHTOB.

Ilpn HCNONB30OBAHUHM KOMIJIEKCHBEIX METONOB C celicMoreoJioruue-
CKHMHU LeJsIMH HeoOXOAMMO YYMTHIBATb, UTO TaKHe HCCIAeNOBaHHUS IO3-
BOJISIOT TIOJIYYHTH Da3HOCTOPOHHHE CBeJEeHHs O NapaMeTpax TI'PYHTOB
H, KpOMe TOro, cBelieHHUs 00 HHIKEHEDPHO-TeOJIOTMYECKUX H THAPOreo-
JIOTHYEeCKHX YCJIOBHAX pakoHa. CieqoBaTenbHO, 3TH HCCJAeOBAHUSA
Hesecoo6pasHee BCEro MJIAHHPOBATH JAJISI pELIeHHs 11eJIOr0 KOMIJIeKca
BONPOCOB, BKJAIOUAS, NOMHUMO MOCTPOEHUS CeHCMOreoJIOTUUeCKHX pas-
pe3oB, ceflcMHUeCKOr0 MHUKPOpaHOHMpPOBAHHUA U BBHIOOPA ONTHMAJbHBIX
ceficMOTreoNIOTHYECKUX YYaCTKOB, XapaKTEPUCTHKY pa3JUYHBIX CTOPOH
HHKEHEPHO-Te0JIOTHUECKUX YCJIOBHH, BBHIOOD TOYEK, MepeleKTHBHBIX
0151 OGypeHUS Ha BOJY, OLIEHKY 3JIeKTPOCONPOTHBJIEHHH «3eMJyu» Ha
raybuHax A0 1 Km i CBSI3UCTOB U JpyrHe BOIPOCHL.

Takoe miaHupOBaHHE MO3BOJISIET A0 MUHHMYMAa COKPaTHTE 3aTPaTthl
CPeACTB M BpPEMEHH [JIsfl pellleHUs KaXKJOro M3 3TUX BOIPOCOB Ipu
HauboJee BBICOKOM KauyecTBe pe3yJibTaToB HccaepnoBanuil. Ilpu srtow,
B UYACTHOCTH, NIOJIb3YySCh H3BECTHBIMHU MOJIOXKEHUSIMH O BO3MOMKHOCTH
IpOBeIeHHS CKODOCTHOH HHMKEHepHO-TeOJOrH4ecKoil CbeMKH, OCHOBaE-
HOM Ha HCMNOJb30BAHUU KOMILIEKCHBIX HAHHBIX JaHImadTHEX, reodu-
3HYeCKHX, TEOJIOTHYECKHX MeTON0B passeakH [8, 25, 27, 37)], npencras-
JiSeTCsl BO3MOXKHBIM Pe3KO YMEHBIIHTh CTOMMOCTb W CPOKH TPOH3BOM-
CTBA CeHCMOTe0JOrMYeCKHX ¥ HHKEeHePHO-Te0JIOTHYECKUX HCCiIel0BaHM
B cJydyae, €CJAU 3THMH HCCAEJOBAHHAMH NOJIKHBI OHITH OXBaueHLl 3HA-
YUTEJbHEIE [0 IIOLLAAU PaliOHH.

Bonpocsl opraHu3alliM KOMIJIEKCHBIX CEHCMOreosIOTMYeCKHX H3bIC-
KaHu#l Ha yvacTkax crpomressectBa MO u Tpe6OBaHUS K TaKMM H3biC-
KaHUAM M3JaraloTcs B ChelMajbHBIX yKasanusax [70].
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ITPUJTO)KEHHE

YHUBEPCAJIbHASL BBIMUCJHUTEJNBHAS HOMOTPAMMA,
PASPABOTAHHAS KAHJMJATOM TEXHUYECKHX HAVYK
Ji. TIATJIAXOM

YHuBepcasbHas BHYHCIHTEIbHAS HOMOrpaMMa INpHJaraercd HaMH K HacToAuiel
paboTe, NOCKOJbKY OHa M03BOJAe€T 06JIeryuTh U YCKODHTh MareMaTHYecKHe BhIYMC-
JgeHusa no ¢opmynam, npusBeneHsniM B raase V. (Hacts smix dopMya Moxker Obith
HCT0Jb30BaHA JHLIL TpPU HaJHYMH MATEMaTHYECKOro CMPaBOYHHKA HJH mpuiarae-
MOH HOMOIPaMMBbi}.

C noMOLIBbI0 3TOH HOMOrPAMMBI MOXKHO BBHIIOJHATE CJAEAYIOUIHE MaTeMAaTHYECKHE
HelCTBUS: BO3BefEHHe B CTeNeHb, M3BJIEYEHHE KOPHS, HaxoxXIeuwe Jorapupma npu
JIOGOM OCHOBAHMH, HaXOXJEHHE LECATHUHOrO M HATYpPajJbHOrO JOrapH(dMOB, HAX0XK-
JeHde OOGpATHOrO YMCJA, YMHOXKEHHE M JE/IeHHE UHCeJ, a TaKKe MNPOU3BOJHTH
KOMGOMHHpPOBaHHbIE BBIYHCJEHHS ¢ TOYHOCTBIO Ao 1%.

YHuBepcaibHAasi BHYHCJHMTEIbHA HOMOTPAMMA COCTOMT M3 IPSIMOYTOJIbHOH cer-
KH, TIyuyKa Jyuell, HaHECEHHOrO Ha 3Ty CeTKy, UYeThIpex JOrapH(pMHUYecKHX LIKaJ
(HapyxHBIX) M ABYX PaBHOMEpHBIX WKan (BHyTpeHHux). Kpome Toro, BHH3Y HOMO-
TpAMMbI Jlagbl jBe CABOEHHHIE 1UKAML HATYDAJBHEIX JIOT2pH(PMOB, KOTOpHE elle
Gosiee ofseryaloT pelieHHe HEKOTOPHIX YAacTO BCTPEYAIOIIHXCS 3afay.

HaumeHnoBanue Kaxzoll IKa/bl (M MydYka jayueH) ykasaHo HA CTpesiKe, PacIo-
MOMEHHON y Hayaja ILUKaJbl U TIOKA3bIBAIONLEH HampaB/leHHe BO3pPACTaHHS COOTBET-
CTBYIOWEeH TPyNNBl NepeMeHHHIX.

B HOMorpamme NpHHATH ciaepyooluiue oGo3nawenHs: N — 3apauHoe uucao, kB —
NMOKa3aTeJb CTENEHM HJAH KOPHA (MpH MNOJb30BAHWHH JOTAPU(PMUUECKUMH IUKAaJaMH)
¥ MHOXKWUTEJb MM AEJHTENb (Opd MOJb30OBAHWK PABHOMEPHEIMH LIKaNaMu), {— OTHO-
LUIeHHEe M0Ka3aTeNsd CTeNeHH K IOKa3aTedi0 KOPHS, 4-— OCHOBaHMe Jorapucdma, e —
OCHOBaHHEe HATypaJbHLIX JOrapuMOB, X — HCKOMOe uMc/I0. UHC/NIOBBIE 3HAYEHHS
Jiydell NPOCTABJIEHBl BJOJb KPHBOJIWHEHHOH ILIKAJbL

[preMsl mo/ib30BAHHS HOMOTPAMMOH UYpPE3BHIYAHHO TMPOCTHL M He TpPebylT MA0-
HONHUTEeNbHBIX TNOsicHeHH#. C HEMHM MOXHO O3HAaKOMHTLCA B IDHBOAUMOH  3JeCh
CBOJHON Tabsuue (GOpMYyJ M NPHMEPOB BHIUHC/EHHH.

Ona 6Gonbuieft HarAsIHOCTH PacCMOTPHM UHMCJIOBOH NpUMEpP: BBIUHCHHTL N¥=x
npu N=5,25 u k=4,8. B cooTmercTBuM cO cxemoil, mpuBeJeHHOH B rpade 9 csogHol
TaObMuUB], HAXOAMM Ha JIEBOHU BepPTUKAJbHOM IUKaje (CHAPYXKH) TOYKY C OTMETKOH
N=525 (orcueThl NMpOUSBOAATCSH, KaK no JorapHhMmuueckol muueiixe). M3 stofi Tou-
KH JBHXeMCH [0 IOPH3OHTaJ ¥ BINpAaBO O NepeceyeHHs ¢ Jydom k=48, I3 moay-
YeHHOH TOUKH ONycKaeMmcsl N0 BepTHKa/JH BHM3 10 TODH30HTAJBHOH HapyxHOM
WKaJbl, HA KOTOPOH ¥ HaXONMM HCKOMEBEIH pe3dynabtrar: x=2870.
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