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PekoMeHJAUMH [0 H3YYEHHIO TPEIIHHOBATOCTH FOPHHIX MOPOX
NpH HMHXEHEPHO-T€OJIOTHUECKHX H3BICKAHHAX AJS CTPOHTEJbCTBA.
M., Crpoituznar, 1974. 40 ¢. (ITHHUHHC TI'occrpos CCCP)

PekomeHnanuu paspaboTaHn IIpon3BoacTBeHHHIM H HayuHO-
HCC/IeOBATENbCKEM HHCTHTYTOM 110 HHIKEHEDHHM H3BICKAHHAM
B ctponrteanctee ([THHUHUUC) TIoccrpos CCCP Ha ocHoBe 0606-
HIEHHs] ONMHTA re0JIOTHYECKOTO H3YUeHHS TPelIHHOBATOCTH T'OPHBIX
NopOJ NPH HHXKEHEPHBIX H3BICKAHHAX JJsl PA3JHYHHX BHIOB CTpO-
nTesaberBa. OHE AONOAHAIOT H passuBator raasy CHull 11-A.13-69
«HHXKeHepHble H3LCKaHHA IJs CTpoHTedbcTBa. (OCHOBHHE TIOJO-
KEHHA» B YaCTH HHXXEHEDHO-TEOJIOTHUECKOH XapakTePHCTHKH Tpe-
IHHOBATHIX TOPHBHIX MopoX. B PekomeHxauusx H3JO0XEHH COCTaB
M MEeTOOHKa paboT AJIS NOJYIeHHS HHIKEHEDHO-Te0JIOTHUECKOM Xxa-
PAKTEPHCTHKH YKa3aHHBIX NMOPOI, MpHBELEHH OCHOBHBIE TOHATHA,
HCNOMb3yeMHeE B HHXKEHEePHO-TEOJOTHYECKOM H3YUEHHH TPeUlHHO-
BAaTOCTH, H NpEAJIaTalOTCsi MeTOAbl ONEHKH HEKOTOPHX CBOHCTB
MaCCHBOB FOpPHBIX MOPOA IO nMapaMeTpaM TPeUIHHOBATOCTH.

PeKkoMeHIanHH COCTaBHJM: A-DP reos.-muH, Hayk M. B. PAIL
M KaHgHAatH reoj.-muH. Hayk M. H. TIOPEBHUCKHHA
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1. OBINHE NOJIO)KEH UM

1.1, CsoficTBa MaCCHBOB CKAa/JbHHIX TOPHBIX NMOPOX, HCHOJb3YEMBIX
NpPH NPOeKTHPOBAHHH H CTPOHTEJbCTBE DA3JNHUHHIX COOPYXKeHHH, ompele-
JAKTCA XapaKTePHCTHKaMH COGCTBEHHO TOPHBIX MOPOJ, CJAArawIiiHx Mac-
CHB, K €r0 TPEIIHHOBATOCTbIO, XapaKTePH3YEMOR mapaMeTpaMu CeTH Tpe-
muH. B HacTosmux PekoMenpauusax H3jaraercs MeTOAHMKAa U3y4yeHHS
TPELIHHOBATOCTH NPH MNPOH3BOJACTBE HHXKEHEPHO-TeOJOTHYECKHX H3bICKa-
HHA B pafioOHaX pacNpOCTpPaHEHHA TPEIHHOBATHX IOPOJ,.

1.2. Ueablo HHXKeHepHO-Te€OJOTHYECKOTO H3YUeHHs TPEeUHHOBAaTOCTH
ABJsETCA:

KaueCTBeHHas OLEHKAa CBONCTB MacCHBA MeTOJOM HHIXXEHepHO-reoJo-
THYeCKOH aHaJIOTHH;

NpHOJHIKeHHasd KOJHYeCTBeHHas OLEHKa CBOMCTB MacCHBa pacuyer-
HHM NyTeM;

onpefleNleHHe PalHOHAJLHOTO cocTaBa H obwema moaeswx pabor,
HEOOXONMMBIX IS OLEHKH NPOYHOCTHHX, He(opManHOHHHIX, (UILTPA-
IHOHHHX H JPYTHX CBOACTB MacCHBA.

1.3. Ilpx u3yyeHMH TPEIUWHOBATOCTH TOPHHIX NOPOJX BHIOJHSIOTCH
MacCcOBhHe H3MEPeHHs NapaMeTPOB CeTH TpPeIlMH TrJaBHBIM 06pasoM
B €CTEeCTBEHHHX OGHAaMKEHHAX, a Takke B FOPHBIX BHpPabOTKax H CTPOH-
TeJLHBIX BHieMKaX H KOTJOBaHaxX ¢ Nocseaywoileii o6paboTkofi H3MepeH-
HBIX BEJHYHH METOAAMH MaTeMaTHYeCKOH CTATHCTHKH.

1.4, Pe3yabTaThl KOJHYECTBEHHOTO HM3YyYeHHS TPEIIHHOBATOCTH CJe-
LyeT MHTepIPETHPOBATh TeHeTHYeCcKH. ITO oOJeryaeT HHTEPNOJIALHIO
K SKCTPANOJISLHI0O ONEHOK NapaMeTpOB TPEIIHHOBATOCTH H TNOKasaTehel
CBOHCTB FOPHHIX MOPOJ B MacCCHBE.

1.5. Tlo pe3ayabTaTaM HHXKeHEPHO-TeOJIOTHYECKOT0 H3Y4YEHHS] TpellH-
HOBATOCTH CTPOHTCA pacyeTHas cXeMa (MojeJb) MacCHBa TODHBIX IO-
poA, KOTOpasgs BO BCEX CAydaax AOJIZKHA:

OTpaXaTb TOJbKO CYINECTBEHHHe B HaHHOH 3ajaye YEpPTH CTPYKTY-
pH MaccuBa;

6mTh NPHrOAHOA MAJA pacyeTa COOPYXKeHHS COBPEeMEHHBIMH Me-
TOMaMH;

BKJIOYaTh TOJbKO Teé NapaMeTPH TPEILHHOBATOCTH, KOTOphle MOryT
OHTbL Ompefie/leHH B HCCACLyeMOM MAacCHBe NOCTYIHBIMH IS H3BICKaHHHR
MeTONaMH,

2, OCHOBHBIE MOHATHA U ONPEAEJIEHUA

2.1. TpewuHsl xapakTepH3yIOTCA:

LIAPHHOA b, cM;

AJAuHOH I, cM;

OPHEHTHPOBKOf CTeHOK (a3UMYT MajeHHs o H yroJ magenus @, ..°);

paccTOsiHHEM IO cocelHefi TPeIMMHBE TOA Ke CHCTeMBl @, cM  (cH-
CTEMON TpEMIHH HA3bIBAETCH MHOMECTBO TpEUIHH, NPUMEPHO Iapansefb-

HBIX EPYT APYIY);
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¢$OpMOA NOBEPXHOCTH CTEHOK;

CTPYKTYPOL H COCTaBOM 3aMOJIHHTeNs H PSAIAOM APYFHX KauecTBeH-
HBIX XapaKTEePHCTHK.

2.2, Tlo pauHe BHAEAAIOTCSA TPEIHHB YeTHipeX TOPSAKOB:

IV — nedekTh KpHCTasiHdeckoh pelietkd (amauHa menee 0,001 cm);

11T — mukpoTpemHHN, pa3GuBalollne OTAEJAbHHE KPHCTAJJIHTH H He-
GonbllIHe Y4YacTKH TOPHOM NMOPoAH. PaaMep MX YCJIOBHO OTrpaHHYHBAET-
cs1 BesnunHaMH 0,001 cm — 10 cM;

IT — makporpemusn (aaHHa oT 10 cM 1o 1000 cM);

I — meraTpewtusn (AjaHHa Gonee 10 000 cMm).

B racrosmux PexoMeRJanHsax paccMaTpHBaeTCs B OCHOBHOM Mak-
POTPEIMHOBATOCTb, MJs KPATKOCTH .HasblBaeMasi NPOCTO TPemHHOBA-
TOCTbIO.

2.3. ITo oTHOmIEHHIO AJMHBI TPEUIHH K XapaKTEPHOMY pasMepy cCO-
ODYXKEHHs1 NpaKTHYeCKH CJaedyeT DAs3jHuaTh ABA KJAcca: KPyNHHE Tpe-
IWIHHB, HJH TEeKTOHHUYeCKHe pa3pHBH, KOTOPHE MO AJHHe OoJblie HIH
paBHB XapaKTePHOMY pasMepy COOpYXKEHHA H TPeUIHHB, AJHHA KOTO-
PHIX MeHbllle 3TOTO pa3Mepa, HO NpeBHIIAeT pa3Mep ofpaslia TOpHOR
nopozabl. IlepBHe B HHXKEHEPHO-TeoJIOTHIECKOR NOKYMEHTAaHH H pacde-
Tax paccMaTpPHBAIOTCH KampAasf B OTJAeJbHOCTH, BTOpPHE — B BHIE MHO-
JKECTBa, XapaKTepu3yeMoro o6O0CIIeHHHMH TNapaMeTpaMH TpelHHOBa-
TOCTH.

2.4. [To B3auMOCBSI3H B OPHEHTHPOBKe TPELIHH BHAEASIOTCH CHETEM-
HHle, NOJHrOHaJbHHE M XaOTHUecKHe ceTH TpellHH (pHc. 1). CucTeMHHe
CETH COCTOAT H3 HEeCKOJAbKHX (OGHUYHO He MeHee TpPeX) CHCTEM TPeIlHH.
INoanroHabHas ceTb oOpa3cBaHa OfHOA CHCTEMON M TpEIlMHAMH, Nep-
NeHAHKYJAPHLIMH efi. XaoTHYecKas ceTb OTJHYAaeTCs OT Ha3BaHHHX OT-
CYTCTBHEM YNOPSAOYEHHOCTH B OPHEHTHPOBKE TPeLlHH.

{

Puc. 1. OcHOBHHE TUNH ceTefl TpellHH

2.5. TpewnHn, objagaiomue CXOAHHM OOJHKOM, NpHHaRAeXKAT
K OAHOMY MOPGOJOrHYecKOMYy THNY. TpemMHH OAHOTO MODP(}OJOTHYECcKO-
ro THIA MOTYT GHTb NpPEeNCTaBJCHH HEeCKOJAbKHMH DAasJHYHO OPHEHTHPO-
BaHHHMH CHCTeMaMH. PeXe ofHa cHcTeMa BKJ0UYaeT B ce6sa TpemHHH
Pa3;IHYHBIX MOP(OJOTHYECKHX THIOB,

2.6. MopdosorHss TPEWIMH CKJIaAHBAaeTCs H3 pAfa SJEMEHTOB
H BKJKYaeT B ceGf XapaKTepHCTHKY (OpMBI TPeLuHH, IOBEDXHOCTEA CTe-
HOK, 3anoJIHeHH$, B3aHMONEepeceuyeHHd, OKOHUAHHMS CJENO0B TPellHH, H3-
MEHEHHS! «IIPHCTEHOUHOro CJ0s».

2.7. s xapakTepHCTHKH (OPMH TPeIlHH CJenyeT paccCMaTPHBATb
ABAa YPOBHSI HX H3rHOOB: IJMHHHOBOJHOBHE, KOTOpHE NOBTOPAIOTCA COB-
MeCTHO OGeHMH CTEHKaMH, H KODOTKOBOJIHOBHE, uaiie HHIHBHAYajbHHE
ans Kaxjaoft creHkH. Ilo nepBoit cocTaBnstomesi BHAEASIOTCS TPEUIHHH
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fipAMOJIMHEAHEEe, KPHBOJHHelHbe, BoaHucTHe. [lo BTOpo# — cTeHKH
raankye, 6eCNOPsROYHO WepPOXOBATHeE H TEKCTYPHHE.

TekcTypHbHEe NOBEPXHOCTH OCOGEHHO BaXKHH, TaK KakK NO3BOJAIOT
cAeJlaTh BaXHHE TreéHeTHYEeCKHEe BHBOAHI. H3zsecTHH caenyloimke TEKCTy-
Pbi CTEHOK TPeminH:

Ce/lHMEHTOreHHble — cjeibl psifH, BOJHEHHs, yAAapoB NOXKJEBHX Ka-
neab, KPHCTA/UIOB COJEfl, TPellHH YChiXaHHs, MeXaHHYeCKOro BO3jeM-
CTBHS B NpoOLEcce CeAHMEHTauuu (Heporiudmu);

HepHCTble TEKCTYPHl, BO3HHKAIOIlMe B NPOLECCe TEKTOreHe3a H pocTa
TPEHIHH;

TeKTOHHUECKHe 3epKaja, G0opO3fibl H IUTPHXH CKOJbXEHHs;

HaTeKH, HapOCTHl H KaBepHH, KaK CJefh JBHXEHHA MOA3eM-
HHX BOJ.

2.8. [To xapakTepy 3anoJHeHHA Pa3juyalOT TPEIHHM:

OTKPHTHE HJIH 3HAIOLIHE;

3anoJiHeHHBlEe PHIXJINM MaTepHAaIOM;

3anoJHEHHHE MAH 3ajieyeHHble TBepIAbIM (KPHCTAJJIHYECKHM) MaTte-
pHAJIOM.

ITo crenenn 3anoJaHeHHS BHACJASAIOT TPEIHHH

3anoJIHEHHHE NOJHOCTbIO (3aJieYeHHBle, €CJIH 3aNOJHHTEeJb KPHCTAaJ-
JIHYECKHH) ;

3anoJHeHHHe YacTHYHO,

C HaJeTaMH H KODOYKaMH 3aMOJHHATEe]s Ha CTeHKAaX.

2.9. Ilo xapakTepy B3amMomepecedeHHs TPEIIHH PasJHJAOT Cleay-
IolllAe Cay4aH:

TpelnHH HE NEPEeCeKaKnTCH;

TPEIMHHH mepeceKaloTcs 6e3 BHAMMOrO CMEINEHHS;

TPEIIMHE NepeceKaloTcst, NpHYEM OJHA 3aMeTHO CMellaeT APYrylo;

O/Ha TpemHHa Pe3KO 3aKaHYHBaeTcAd y APYrod, He IepeceKas ee.

2.10. ITo xapakTepy OKOHUYAHHA C/AeNAOB TpELIHH BHAENASIOT Tpe-
[IHHBI:

3aTyxaloilHe;

¢ KOHLl@MH, OTCeYeHHHIMH APYLOM TPEIKHONM;

C BeTBSALIUMHCA KOHUAMH.

2.11. Ilo xapakTepy H3MeHEHHSi <NPHCTEHOUHOrO CJAOS» Pa3JHUYEIOT
TPeILUHbI:

CO CTEHKAMH H3 HEH3MEHEHHOH NOpOAH, CJaraiouledi MaccHB;

CO CTEHKAMH H3 TOH XXe MOPOJH, HO H3MEHEHHOH B OKPeCTHOCTH
TPEIIHHHN TEKTOHHYECKHMH, THADOTEePMAJIbHHIMH HJH IpOHECCaMH Bhi-
BETPHBAHHA,

2,12. Tpemwuuu, copMHpOBaBLIHeCS MOA HEACTBHEM OAHHX H TeX
¥Ke TeoJOrMYeCKHX MNPHUYHH, OTHOCATCS K OJHOMY reHETHUeCKOMY THMY.
ITousaTne «reHeTHYeCKHH THN» MOXeT COBNaaaTh M He COBMaxaTh ¢ NO-
HATHEM <«MOpdosorHuecKHii THO». ['eHe3Wc TpeuwlHH He BOCIPHHHMAETCS
HenocpeACTBEHHO, a BHIBOJHTCA M3 KOMIJIEKCa MOP(OJIOrHUeCKHX H Teo-
MeTpHYecKHX ocoOeHHOCTell TpellHH H aHaJHM3a COOTHOIIEHHS TpPEIHH
C reoJiorH4ecKOR CTpPyKTypoii MaccHBa B uesom. Ilpn stom B o0OImeM
Clyuae HeT CTPOro omnpeleseHHHX npaBui, (OPMaNbHO ONpepessIOmNX
npouenypy 3Toro BbiBoja. ['eHe3Wc TpemIHH H3yyaTh HeoOXOAHMO, HO
«MPHIHCHIBATb® HM TO WJH HHOe INPOHCXOKAeHHe 6e3 HcCuepnbiBaloLled
apryMeHTalHH He HYXKHO H BPEIHO.

2.13. TpemsHs B rOpHHX nopoAax o6pasyioTcs B npoleccax NeTpo-
reHe3a, TEKTOreHe3a H B pe3yarTaTte HEATCNbHOCTH 3K30I€HHBIX Ipouec-
COB. B COOTBETCTBHH € 3THM BHWEJAIOTCH TPH OCHOBHBIX TeHETHYECKHX
THOA TpELIHH: NEepBHYHHE, TEKTOHHUECKHE M 3K30TeHHble (pic. 2).
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Puc. 2. CxeMa reHeTHUYecKoi KaaccHUKAIHH TPeUWHH TOPHHIX TMOPOA

2.14. K nepBHuHEIM TpeIHHAM OTHOCATCS TPEIUHHH, (OPMHpYIO-
muecs B XO[e INpOLECCOB NeTporeHe3a 3a cuer BHYTPEHHeHd SHEprHH,
3anacenHoil B ocagke (ropuoit nopozxe). IMoaToMy H3MeHeHHe NapaMmeT-
POB NEPBHYHHX TPEUIHH KOHTPOJHPYETCA TOJLKO JHTOJIOTO-IeTporpadu-
yecKHM ¢akTopom. OGCuied yeproft MepBHYHHX TPEMHH B OXHOPOAHHX
TEOJIOTHYECKHX YCJOBHAX SIBASETCS NpPHMEpPHOE HOCTOAHCTBO 06ycaoB-
JIeHHOft UMM TPELIHHHOA MYyCTOTHOCTH.

2.15. O6uHe cBONCTBA NMEpPBHYHKX TPEWIHH H3BEPXEHHBIX MOPOX,
OTJIHYalolHe MX OT TEKTOHHYECKHX M 3K30TeHHBX TPEIIHH, TAKOBH:
CpaBHHTeJLHO paBHOMepHOe pacnpefiefieHHe NEepBHYHHX TPeLIHH 1o Mac-
CHBY, HaJHUHe CBfideil MeXIy CTPYKTYPOH H TeKCTYPOH NMOpOZA, C OAHOM
CTOPOHH, M HX TPELIHHOBATOCTHIO — C [PYrOd, HaJHuHe CBs3eA TPEUlH-
HOBaTOCTH NOpoA ¢ (OPMOH H3BEPXKEHHOro MAaCCHBA, 3aNOJHEHHS Tpe-
IIHH THAPOTEPMAJbHHMH MUHEDaJaMH, FeHETHYeCKH CBA3AHHBIMH C pac-
naaBoM, obpasoBaBwiHmM MaccuB. [lepBHuHHe TpewMHH o6pa3yloTes
B pesy/bTaTe pacTsXKeHHs NMOPOA NPH OCTHIBAHHH pacnaasa. Baaroaaps
IWHAMHKE PaMbl CeTH TPELUUH CYIECTBEHHO Pa3NHYAIOTCH B TAYOHHHHX
HHTPY3HAX, B THNAaGHCCAJbHBHIX HHTPY3HSX H B JaBOBHIX NMOTOKax H IO-
KpOBax.

2.16. B rpaHuTHHX GaTOJHTAax NePBHYHHE TPEIIHHH O6Pa3yT CH-
CTeMHYIW0 ceTb. Pa3auuyaloTcs TPH OCHOBHbIE CHCTEMBl TPEllHH, B3aHMHO
NepneHAHKYAAPHHX MeX1y coOoi. TpelluHH 3aKOHOMEPHO OPHEHTHPO-
BaHH OTHOCHTE/JAbHO CTPYKTYp TeueHHSl H KOHTaKTa HHTpysmH. [lBe cH-
CTeMBl HMEIOT C KOHTaKTOM yroa okoJo 90° H npocTHpaloTcs OAHa mo-
repek CTPYKTYp TedeHHa (nonepeynnle TpemunH (), ZApyras BAOJb
CTPYKTYp TeueHHs (npoaomabhube TpemuHsl S). TpeTbst cHcTeMa HMeer
HeGosbIlOH yroJ € MOBEDXHOCTHIO KOHTaKTa H pacnojiaraeTcs BJOJb
CTPYKTYp TeueHusi (nosorue TpewHHH L). Kpome Toro, o6HuHO HMeeTcs
CHCTeMa KOCOCEKYHIHX TpelunH (AHaroHalbHble TpemiuH D), He OTaH-
YalOUIMXCA N0 MPOCTHPAHHIO OT CHCTEMH Q M C yraoM maJeHHs — cpei-
HUM MeXJy yriaMH nageHds cucreM Q n L. CucTeMH TPemHH pasianua-
I0TCA He TOJbKO OPHEHTHPOBKOA, HO M JpyruMu napamerpamu, Tpu
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OCHOBHHE CHCTEMBl TpemMH o6pa3yioT NapajjeNienunefasbHYl0 OTAefb-
HOCTb, TpaHCOOPMHDYIOILYIOCS, B 32aBHCHMOCTH OT COOTHOIIEHHs pac-
CTOSIHHA MeXIY TPElLiHHAMH B CHCTEMax, B MaTpPaUeBHAHYIO, TLIHTYATYIO
H T. . B npefenax HHTPY3HBHOTO MacCHBA TPELIMHOBATOCTb 3aKOHOMEp-
HO M3MEHsieTCsl, CJeNysi M3MeHEHHSIM CTDPYKTYpP TeueHHs H, B KOHEYHOM
cueTe, OAYHHAACH GOpMe MacCHBa.

2.17. B 3¢ dysuBHOM MaccHBe nepBHYHbE TPEIHHW OGHYHO o6pa-
3YIOT NOJArOHaJbHYI0 ceTb. OCHOBY ee COCTaBJAIOT BePTHKAJbHHE Tpe-
IMHHK, AaoulHe cToabuatyio oTaensHocTb. Kpome Toro, umerores cy6bro-
PH3OHTANbHLHE TPEUIUHH, CeKymHe cTonbW Ha 6aokH. CToabul HHOTrIa
OTKJIOHAIOTCSI OT BEPTHKAJNBLHOrO INOJOXEHHS, MONUMHAACH (OpMe JIOXKa
NOTOK2 M CTPEMACh OPHUEHTHPOBATHCH NEpNeHIHKYAApHO emy. B saBax
KpoMme cronbuaroft HabaionaloTcss TAHO0OBag M MIapoBas OTAEJNBHOCTH.

2.18. TlepsryHas TpelIHHOBATOCTb THMaGHCCANBHLIX Tea HMeeT OG-
IiHe UePTH C TPENIMHOBATOCTBI KaK TAYGHHHHX HHTDY3HA, TaK M H3-
JuBWIHXCA MaccHBoB. OCHOBHHBIMH UepTaMH CXOACTBA ¢ TpeIIHHOBa-
TOCTBIO IPYTHX HHTPY3UBHHIX TeJ CJEAYeT CYHTaTh:

NpeHMYIIeCTBEHHOe PA3BHTHE TPeX OPTOTOHAJbLHHX CHCTEM TPELIHH;

npeo6aanaHye napajesenHnefaNbHoOl OTAeTbHOCTH;

FHAPOTEPMAaJbHOE 3amMOJHeHHe TPellHH;

TIPHKOHTAKTOBOE H3MeHEHHe TPEIIHHOBATOCTH B SHAO- M S5K30KOH-
takte. HanGonee yetko mposiBneHHONl uepTofi cxoacTBa ¢ 3¢ dy3uBaMu
fIBJISIeTCd TOYTH TNOBCEMECTHOe pa3BUTHe CTONGYaTOfl OTAENLHOCTH H
MeCTaMH IJLIGOBOA M WApOBOfl OTHEAbHOCTeM.

2.19. B cnosx 0canouHbLIX MOPOX MNePBHYHHE (HAM JHTOreHeTHue-
CKHe) TPemHHH O6pa3yIoT MOJHIrOHAaMbHYIO ceTb, TpeuIMHH NeprneHIHKY-
JIIPHH TIOBEPXHOCTH CJOS H JeNdT €ro Ha NPH3MHB C TPeMST — BOCEMbIO
rpaHsMA. Ha OTZeAbHHX y9acTKax OTMeuYalOTCs CHCTEMH TPEIlHH.

2.20. Cpean TeKTOHHYECKHX TPEIIHH NPHHATO Pa3jUvYaTh TPEHiMHH,
ob6pa3oBaBniHecs npH (GOPMHPOBAHMH CKJIalnoK (COCKjaguaThie), Tpemin-
HH, CBfi3aHHHWE ¢ O6pPa30BaHHEM TEKTOHMUECKHX DAa3PHBOB (IpHpPa3pHB-
HHe) H obmue.

2.21. Cocknangateie TPeHHHH O6PasylOT CeTb, COCTONIIYI0 H3 MATH
OcHOBHHX cHcTeM. OfHa H3 HHX Napajje/bHa TOBEPXHOCTH HAaMJAacTo-
Banus. OcTaJbHble NEepneHAHKYASPHE colo Y3 uux oaHa napaanenbHa,
a npyras nepneHAMKYAspHA DIapHHPY CKJIalKH, TPeThbsl H ueTBepTas oG-
Pa3yioT ¢ IapHAPOM B TJJOCKOCTR cnost yroa 45°. CoBMecTHo BCTpena-
10TCH OT TpexX N0 naTH chcreM. OCHOBHORN OCOGEHHOCTLIO COCKNAAYATHX
TPEILHH SIBASIETCA MOCTOSHCTBO X ODHEHTHDOBKH B KOOPIHHATaxX CJOA
NPH mepexolie OT OIHOTO SJEMEHTa CKJafiKH K NpyroMy. XapaxkTepHu no-
BCEMECTHOE PacrpocTpaHeHHe Ha CKJlalKe YKa3aHHHX CHCTeM TpeIlHH,
OTHOCHTEJbHO caabhle H3MEeHeHHSI TYCTOTH TPEMHH B NPOCTPAHCTBE, mpe-
BhIlIeHHE IAWHL, H3MEPeHHOfi Ha MJIOCKOCTH HanJacTOBaHHS, Hal IJiH-
HOJ, H3MepeHHOR B paspese cnost (puc. 3, 4 n 5).

2.22. TpupaspuBHEe TPEHIAHK TO BpeMeHH O6pa3OBaHHA pa3fiensi-
JOTCS Ha OmepeXkaloNiHe, BO3HHKaolHe A0 (OPMHPOBAHHA KPYyHHOro
paspuBa, W onepsimHe, NPHIAHOA (OPMHPOBAHHS KOTOPHX fBJsETCA
TpeHHe NpH CMEIleHHH TO NOBEPXHOCTH OCHOBHOrO cMecturens. Kpyman#h
paspuB o6pa3ayeTcs B pesyabTaTe CAHAHHA ONMEPEXAIOMIAX TPEINHH.

2.23. [IpupaspHBHHE TPEMAHH Pa3CGHBAIOT MAaCCHB Ha NPH3MH, OCH
KOTOPHX NapajfiebHE TOBEPXHOCTH CMECTHTEAS H MePNeHAHKYASPHH Ha-
NPABJICHAI0 CMEMeHHsl. YI2eTCS PasNHYBTL YeTHPe CHCTEMH NpHpas-
puBHHX TpemHH. TpA H3 HHX o6pasyioT Goxopwe rpann mpusM. Onma
rpafnb NapanfeNbHa CMecTHTeNo. [lse Ipyrue Hak/JoHeNH K HeMy non
yraom 45° (pmc. 6). UerBepran CHCTeMa OTCEKaeT TOpIEBHE HOBEPXBO-
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cti npusmbl. OHa NepreHIHKY/ISpHA NOBEPXHOCTH CMECTHTENs H mapal-
Jenbia HanmpapieHHIO cMelleHHs. Ha xpyropodl auarpaMme TPellHHOBA-
TOCTH TepBble TDH CHCTEeMEI OObIYHO 06pasyloT MNofC, NepeceKaloliHi

[

gg 1l |mfv| v
1 | o {90°]90e| 90°] o0
1 |ooe| o |asef o] a5

111 90° | 45° 0 45° | 90°
v 90° | 90° | 45° 0 | 45°
v | 900 450 | 900 ] 452 | 0

Puc. 3. OpueHTHPOBKA OCHOBHBIX CHCTEM TPelHH Ha KpHJIe CKAaiAKH H

Tabauua YrJI0B MEeXAy CHCTEMaMH TpeluHH

\
<

™~
Yean Boccmanud (POZPYwENUS)
wapnupa
X
|

Puc. 4. Opuen-
THPOBKA OCHOB-

HBIX

TPEelHH
KpBJle CKJIaIKH
NpH HAaKJOHHOM
HOMNOXKEeHHH

1apHUpa

CHCTEM
Ha

noJjie AHAarpaMMel mo Ayre Mepuinana. [To Mepe yzaneHHs OT paspuBsa

rycToTa NMPHPa3PHBHHX TPEIlHH YOBIBaeT.

2.24. O6mue TpewuHH IIHPOKO pAaCIPOCTPaHEHH, ONHAKO HX TpO-
HCXOXJIeHHEe OKOHUaTe/JbHO He BuiscHeHo. OOiwine TpemuHW obaajanoT

CACAYIOUIUMH 0CO6EeHHOCTSIMH:
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OHH PasBHTH KaK B AHCJOIHPOBAHHHX, TaK H B FOPH3OHTAJbLHO 3a-
JIEraloiMHX OCANOUHHIX NMOPOAax, KaK B CKJaZYaTHX 06JacTsix, Tak M Ha
nnatopMax; B KaXJAOil TOUYKE 3eMHON MOBEPXHOCTH TPelHHH 06pas3yioT
OOLIYHO JIBe B3aHMHO NEPNEHIHKYJspPHHE CHCTEMBl, OPHEHTHPOBKAa KOTO-

o’

Puc. 5. KpyroBasi auarpamma tpeutuHoBatoctH. Cucremn I, II, 111, IV,
V 1 nosAc npupaspHBHHX TPEIIHH, 0603HadeHHB nyHkTHpoM. H3oau-
HHH rnpoBefeHsl uepes 1%. KoauuectBO TpemmH Ha jguarpaM-
Me 200.

-

Puc. 6. OpuenrupoBska \ N
OCHOBHBIX TIPHPa3phIB-

HBIX TPEIHH OTHOCH- N
TeNbHO  TOBEPXHOCTH 4 |
CMeCTHTeIs \

pHX MeHseTcs no maowagu. Tak., aas Pycckoit naaTdopMbl XapaKkTepHbl
oproronambias (C—IO, B—3) u anarosanvias (CB—I03, C3—IOB)
ODHEHTHPOBKH; TPELIHHB NPOCIEXHBAIOTCS NO pa3pe3y NAaTHOPMEHHBIX
OTJIOXKEHHA OT HOKeMOpHA A0 TPETHYHHIX OTJOXEHHH; oOluHe TpeLlHHBI
He NpHYpPOYeHH K KaKHUM-IHO0 TEeKTOHHYECKHM CTPYKTYpaM, TpelluHb
Jyqule BHpPaXeHbl B JUIOTHBHIX NMOPOAaX, B KOTODHX OHH OGHYHO MepmeH-
JLHKYJAAPHB CAOHCTOCTH H He BLIXOAAT, KaK NpaBHJIO, 3a Npeesibl OJTHOro
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cnos; Habaofaercss ueTkas Napabosudyeckas 3aBHCHMOCTb T'YCTOTH 06-
[{HX TPEeIlHH OT MOIIHOCTH Pa3GHTBIX HMH CJIOEB.

2.25. 3K30TeHHHE TPEIMHH pPAa3BHTH y NOoBepxXHocTH 3emad. CeTb
TpemuH NpHOGpeTaeT psif CHenHHYECKHX OCOGEHHOCTefi: PAaCIIHPAIOTCH
H OOBEeNHHAIOTCS JAPYr C€ APYroM CYyUIeCTBOBABILHE paHee TPEUIHHLL
H obpasyorcs HoBHe. IIpHUMHH 3THX NpOLECCOB DPa3JIMYHH, TJAaBHHIMH
H3 KOTODHIX CYHTAlOTCSI: YNpyroe pacHIHpeHHe MaccHBa NpPH ero pas-
TPY3Ke OT Beca BHILIEjeXAIUHX IOPOA, KOTOPOe MOXMKEeT NMpPHBECTH K 06-
Pa30BaHHI0 TpELHH PasrpysKH; BHBeTpHBaHHe, [edOpPMalHH CKJIOHOB
nox HefiCTBHEM CHJHN THAXeCTH € o6pa3soBaHHEM TPELIHH OTCeNaHHus,
ONOJ3HEBHX H Ap.; TOpPHHE H B3pHBHHE paGoTH, cnoco6CTByOIHE 06-
Pa30BaHHIO HCKYCCTBEHHEIX 5K30T€HHBIX TPELUHH.

2.26, TpemuHW pasrpyskn BcTpeualotcs B BepxHux 10—50 M mac-
cuBa, MIx ocobennoctu: mmpuna B 10—100 pas Goablue, 4eM B MacCHBe,
He 3aTPOHYTOM NpOLECCOM Ppa3ynJoTHeHHs; GOJbIIHHCTBO TpeLiHH cy6-
NapaJJesIbHO MOBEPXHOCTH 3eMJH H OOHUYHO COBMajfaeT IO OpHEHTHPOB-
Ke ¢ OXHOM H3 CHCTeM NEePBHYHBIX MM TEKTOHHUECKHX TPElIMH; HaJHune
C1eXOB BHLIBETPHBAHHA NOPOAL NO CTEHKAaM TPEUlHH H 3aNoJHeHHe Tpe-
IIHH NPOAYKTaMH BHIBETPHBAHHA; YMeHbllleHHe CpelHeil IHMPHHH Tpe-
IHH ¢ TAYGHHOM; yMeHbIlleHHe NHMCNEePCHH IIHPHHH TPEUlHH ¢ TJayOHHOR,
HHOTJla yBeJHUeHHE PACCTOSHHS MEXAY TPellHHaMH ¢ TryOHHOMH.

2.27. TpemHHH BHIBETPUBAHUA OOGBLIYHO Ppa3BHBAIOTCA B BEPXHHX
5—10 M MaccHBa C HCHONbL3OBAHHEM CyilecTByiowme# ceTH TpemnuH. Hx
0CO6eHHOCTH: GECCHCTEMHOCTb (XaOTHUECKas OpPHEHTHPOBKA); = paccTos-
HHA MEXIy TpellHHAMH B CPeJHeM B HECKOJbKO pa3 HJIH B HeCKOJBKO
JEeCATKOB Pa3 MeHbllle, 4eM B MacCHBe, He 3aTPOHYTOM BHIBETPHBAHHEM,
H3BHJIHUCTOCTD; 3aNONHEeHHe NMPOAYKTAMH BLIBETPHBAHHS.

2.28. Tpewmunn, o6pasyoniHecs NpH rPaBHTANHOHHHX JedopManHsaXx,
BCTPEUalOTCd Ha KPYTHIX CKJIOHaX. OHH NPOCTHPAIOTCA BHOJb CKJOHA,
HMEIOT LIHPHHY OT HECKOJbKHX CaHTHMETPOB A0 HEeCKOJbKHX MeTpOB,
3USIONIHE HJIH 3aMO0JIHEHB PHXJHMH OOJOMOYHBIMH O6GpPa30BaHHIMH.

3. NOJIEBHIE H KAMEPAJNIBHBIE PABOTh!
NMPHA U3YYEHHH TPEILHHOBATOCTH
AN HH)KEHEPHO-FEQJIOTHYECKHX LLEJIER

IMoaesbie paboTbi

3.1. Pazanunbie BHAB MOJEBBIX paboOT: reoJoruyeckoe H3ydeHue Tpe-
IMIYHOBATOCTH, JOKYMEHTallHsl FOPHHX BHIPaGOTOK, reodusnyeckue H o-
fOreQJIOTHYECKHE HCCAeJOBaHHA OCBELlalOT pas3jHUHHE YepTH CeTH
TpemiuH. leosoruueckoe H3yueHHe TPELIUHOBATOCTH W JOKYMEHTaIlHs
TOPHBIX BHIPAGOTOK SABJAIOTCA B HAcTOslee BPeMsi OCHOBHBIMH BHAAaMH
pa6oT AJ HOJYYeHHs1 CBEAEHHA O TPeIMHHOBAaTOCTH. I'eodpusndeckue
H (doToreosornyeckie HabJIONEHHS] JOMOJHSAIOT CBeXeHHs, TNOJYYEHHbBIe
B XOHe MOJIEBOT0 H3y4YeHHS TPEIHHOBATOCTH H JOKYMEHTAIlHH TOPHHIX
BLIpaGOTOK.

3.2. Teonornueckoe u3ayyeHHe TPEIIHHOBATOCTH NPOBOAHMTCA IJIA INOw
JyueHHsI TIOJAHOA KOJUYECTBEHHOM XapakTepHCTHKH TPEUIHHOBATOCTH BCEX
yacTeli MaccuBa, B3aUMONEHCTBYIOIIMX € TIPOEKTHPYEMHM COOPYIKEHHEeM.
B xone H3yueHHs Ha KaXIOM 3J€MEHTe TEKTOHHYECKOM CTPYKTYPH cJe-
IlyeT OXapaKTepH30BaTb TPCHIHHOBATOCTh MAaCCOBHIMH H3MEPEHHAMH BCeXx

10



OCHOBHBIX JiHTONOrHYECKHX TunoB nopoA. Kaxamil AHTONOrHYecKHfi THn
XapakTepH3yeTcs HEe3aBHCHMBIMH BbiGODKAMH [AOCTAaTOYHOro 06bEMa
B Npefesiax yuacTKOB 3HAuHTeNbHbIX 3K30Te€HHHX H3MEHEHHH IODPOJ M Ha
y4yacTkax cjaaGuHx H3MeHeHHfi. MamepeHws napameTpoB TPellHHOBATOCTH
HeOGXOAHMO BHIIOJHATL Pa3fieNbHO JJs pasHbIX CHcTeM M Mopdosoru-
YeCKHX THIIOB TPELlHH.

3.3. [ToneBnie HccaefoBaHHSI HEOGXOAHMO CONPOBOXKAATb H 3aBep-
maTb Tekymefi o6pa6oTkoii Marepnana. B xojne ee Bech nmojesoil Marte-
pHaN cHCTeMaTH3upyeTcsl. DTO NMOMOraeT BHSABHTL Npobenbl B NOJEBOM
MaTepHajie H CBOeBpeMeHHO N00paTb HeAOCTAlOIUHe JaHHHE.

3.4. [NoneBnM HCCIENOBAaHHSM NpeRlIeCTByeT MIaHHpPOBaHHe pa6oT
Ha OCHOBe H3yueHHs MAaTepPHAJOB MPEARAYIMHX HCCAELOBAHHH, MaTepHa-
JIOB TeoJIOTHUeCKO CPheMKH, a’spodoTOCHEMKH HJH, B KpafAHeM cayuae,
PeKOTHOCIHPOBKH Ha MecTHOCTH. I[lnaHnpoBaHie paGoT BHNOJHSETCH
reoJIoroM-pyKOBOLHKTENEM.

OcHOBHOEe BHHMAaHHE CJelyeT YIensiTb JHTOJOTHYECKOMY COCTaBy
nopox, ¥X ¢$OpMaUHOHHOR H auuabHOH XapaKTePHCTHKE, C OAHOHA cTO-
POHH, H TEKTOHHYECKOH CTPYKTYpe H reOJIOTHYECKOH HCTOPHH H3yd4aeMo-
ro ygacTKa — ¢ ApYTOi.

8.5, IlnaHupoBanHe pPaGOT cJefyeT BHIOJHAThL Ha OCHOBE TEOJIOTH-
9ecKoi KapTh Oojiee KpynmHoro Macuitaba, weM cOCTaBJaseMas KapTa
TPeIIHHOBATOCTH, JHOO, MPH OTCYTCTBHH TaKOBOH, HAa OCHOBE TI€OJIOrH-
YeCKOM KapTH TOro e maciwraba, uTo H cocrapjaseMas Kapta. B xone
NJIaHHPOBAHHS PelaloTCs CAeAyloliue 3a4a9H:

ODHEHTHPOBOYHO ONEHHBaETC HEOOXOZMMOe KOJMHYeCTBO TOYEK HIH
CTaHUHA HabMIOfEeHHUS;

OPHEHTHPOBOUHO OUEHHBAETCA WPEANONaraeMoe KOJHYECTBO HHAM-
BHAYaJbHEX H3MEPEHHH MO KaXKAOMY NapaMeTpy TPEUIHHOBaTOCTH;

BHIMOJHSETCS PEKOrHOCUMPOBKA HAa MECTHOCTH H HaMedaloTcs OGHa-
HeHHs, nojJiexkamye A0KyMeHTalHH.

3.6. [IpH niaHHpOBaHHH H NPOBelleHHH paGoT cieflyeT HCXOAUTH H3
TOro, 4T0 B TodKe Nejaercss mo 40—50 maMepenni napameTpoB a M f
Ha cHcTeMy. Mlamepennsi KaXjoro ®3 napameTpoB a, b, ! BHNOJHAOTCS
B o6peMe 25—40 3samepoB Ha cHcTemy. Ecan o6HaMeHHOCTb He M03BO-
asieT HabpaThb TAKOro KOJHYEeCTBa H3MeDEHHA B OAHOH TOUKE, TO HYXHO
CTPeMHTbC N06paTbhb H3MEPEHHs1 Ha COCEefIHHX Y4aCTKaX B aHaJOrHYHHX
reoJIOTHUEeCKHX YCJOBHfX. Pa3MemeHne ToueK Ha NJIOIIANH HE JAOJMKHO
Outh paBHOMepHHM. Ha yuacTKax, clIOMHHX MO Fe0JOTHYECKOMY CTpoe-
HHIO, TOUKH Ha6JIoleHHs CJefyeT Cryliath, Ha MPOCTHX B CTPYKTYPHOM
OTHOLUEHHH YYacTKax IVIOTHOCTb TOUeK cHHXKaeTcd. [IpH HeyaoBaeTso-
puTe/bHOA OGHAXEHHOCTH TEPPHTOPHH HeOGXONHMO BHINOJHATL PACUYHCT-
KH, TNPOXOAHTb WYp}H, IITOJbHH, CKBaXXHHH, OTIeNbLHHE 5JEMEHTH
CTPYKTYPH H TODHHE NOPOAH, NJ0X0 oOHaKeHHble Ha NJOWLaxH pa6oT,
PeKOMeHayeTcs M3Y4aTh H 3a NpeleJaMH H3yJaeMof nJjomaxn. Buxoaw
3a mpefeJH NJAOMAXH, 0COGEHHO NPH KPYNMHOMACHITaGHHX HCCJIEAO0BAHHA-
fiX, PEKOMEHIYyeTcsl BHIOJNHATL TaKiKe C IleJIbl0 YBEJHYEHHsT HHTEPBAJIOB
Kose6eMOCTH CBS3aHHHX napamerpos. Hanpumep, B cilydae Henmocra-
TOYHOH HM3MEHYMBOCTH MOLIHOCTefi CJIoeB B Npejlesax y4acTKa HCCJaEZNO-
BaHHA XeJjaTenbHO <100paTb» OOHaKeHMS 3a Npefe]aMH yyacTKa AJs
H3yYeHHs 3aBHCHMOCTH HapaMeTPoB TpPEIUHHOBATOCTH OT MOIIHOCTH
chosi. B craywae HanHuHMs Ha ydyacTKe OJHOTO-ABYX TEKTOHHUECKHX pas-
PHIBOB CJiellyeT BHNOJHATL H3MEPeHHS H 34 NpeldenaMH ydacTKa, 4ToObl
noayduTb Gosiee OGOCHOBAHHYIO XapaKTepHCTHKY 30H pPa3phiBHBIX Ha-
pYLIEHHH.

3.7. MMoaroToBka K BHIMOJHEHHIO MacCOBHX 3aMepOB TPemIHHOBATO-
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CTM ZOMKMa BECTHCh CHCTeMaTHUECKH, NAaHOMEpHO # TillateabHo. He
cledyeT CTPEMHTHCA K NOJHOMY M CTPOrOMY pacujieHeHHIO TPellHH Ha
reneTHyecKHe THIB. Takoe paculeHenue B Psfe Clydaes MOXKET ObiTo
cAeNaHO JHWB Ha 3aBepUIAIOLIEM 3Tane HccaefoBaHHiA. Braualne raas-
HYIO pOJb HTpaeT IETAJbHOCTb MOP(OJOrHYecKOro M reoMeTpHUYECcKOro
pacujieHeHHsl, KOTOpas JAOMXKHA OBITh MakcuMajbHoH. CaMOi HEnpuATr-
HOH OIIKGKOA Ha NMOATOTOBHTEJNBHOM 3Talle SBJAAETCS NPONYCK KaKoro-
JH60 MOp(OJOTHUECKOr0 THMNA TpewHH. [losToMy mnepsble pe3yabTaTal
MAacCOBHX 3aMepOB AOJXKHH CPa3y MoABepraThcsi MepBHYHOH 0OpabGoTke
IO DEeKOMeHAYeMOR HHXKe CHCTeMe, yTOOH B IepBhe Xe AHH paboThl
MOTJIH GHTbL BHeCEHH KOPPEeKTHBH B MaaH pabot. [IponyumeHneie mopdo-
JIOTHYECKHE THNH Ha yXKe OTPaGOTAHHHX OOHaMeHHAX HeOGXOAHMO OINH-
caTh o6paTHHIM XOAOM.

3.8. IIpn BHINOJHEHHH MAacCOBBIX HM3MEpeHHH TPCLIHHOBGTOCTH HC-
NOAL3YIOTCA: TOPHHE KOMmac, ajioMHHHeBas miactaeka 10)X15 cM, reo-
JIOTHYECKHA MOJIOTOK, MeTaJJIHuYecKash JHHeAKa C ILleHOH JiesieHHs 1 MM,
pyJieTKa, CKJAaiHOA MeTp, CJeCAPHBIH ILYMN, JAynbl, OHHOKAL, (oTOanna-
pat, QaHepHHA IUTaHIIeT, MOJieBast KHHIKKa, MeJ, KapaHjail, chelnalb-
Hbole 6aanku. TouHOCTb H3MepeHHH FOpHHIM KOMIIAacOM, JIHHEHKOH, pyneT-
KOM, CK/JAaZXHBIM METPOM H CJecapHhM IIYNOM ONpefelsieTCa B NepBYio
ouepeib TOYHOCTbIO 3THX HHCTPyMeHTOB. CjlecapHhifi Iyn MoxeT OHTb
WCMOAL3OBaH AJsl H3MeDEHHS IIHPHHBI OTKPHITHX TpewiHH. C MoMollbio
JIHHeAiKH H JIyNH OOBYHO NPOH3BOAATCA H3MEDEHHS KaK OTKPHITHIX, TaK
H 33aKPHTHX TpellHH. V3MepeHHS ODHEHTHPOBKH TpeUlHH BLINOJHAIOTCH
TOPHHM KOMNAcoM C MOMOIUILIO aJIIOMHHHEBOR IJIaCTHHKH, KOTOpas Ha-
KJAafblBaeTcsl Ha CTeHKY TPElHH HJAH BKJAaJBBaeTcs B NOCJefHION. Mex
HCMOJIB3YEeTCR IJISi MAPKHPOBKH H3MepeHHBLIX TPellHH H 00CJel0BaHHBIX
yuacTkoB. Bui#oxiab Heo6XonuMm npu paGore B FOpPHHIX pafioHaX HJAH Ha
GoJblIEX MNJAOIaaAX AJf BbiGopa oGHaMXKeHHM.

3.9. Pa6ora Ha 06HaXXeHHH COCTOHT H3 TEOJIOTHYECKOTO ONHCAHHY
oGHaXKeHHA H MacCOBHIX H3MepeHHH NapaMeTPOB TPELIHHOBATOCTH, KOTO-
pHie cieflyeT BHIIOJHATb ABYM HCIOJHHTENAM: Te0JOrY H KOJIEKTOPY
JHOO TEXHHKY-T€OJIOTY H KOJMJIeKTopy. Pa3jenerue o6a3aHHOCTeli MeXay
HHMH 3aMeTHO MOBHIIaeT NPOHM3BOAHUTENbHOCTL TPYAa. Uucao pabouux
nap MoOXeT BapbHPOBAThCS B 3aBHCHMOCTH OT CPOKOB H 06beMOB paGor.
Ilpu pa6oTe aByx uaH Gojee Map HeoGXOLMMO RJSI MOJAYYEHHS CONOCTa-
BHMHIX Ppe3y/bTaTOB MDOBECTH COBMECTHYIO JOKYMEHTALHIO HABYX-TpeX
XapakTepublx ob6HaxkenHfi. [IpH paGote Ha oGHaxeHHHM caexyer obpa-
maTh BHHMaHHe Ha KayecTBEHHOE ONHCaHHe TPEIIHHOBATOCTH H B OCO-
6eHHOCTH Ha omHCaHHe (OPMBI H Pa3Mepa eCTECTBEHHBX GJOKOB OTAeb-
HocTH, OO6s13aTe/IbHO HAJO H3MEPATH 3JEMEeHTH ODHEHTHPOBKH OGHaXKe-
HHsl HAH OTAGJbHHX €ro yacTel, €clH OHO He IJIocKoe. JJIeMEHTH
3ajeraHHst CJOEB, MOJOCHAaTOCTH H3BEPXKEHHKX NMOPOR H APYTHE INEMEHTH
MAaKPOTEKCTYPhl MAacCHBA H3MepSIIOTCH HECKOJbKO pa3 ¢ TeM, uUTOGHI mo-
JYUHTb JAOCTAaTOYHOE TNpPEACTAaB/JeHHe O KOJAeGJEMOCTH 3THX BEJHUHH.
KoneGneMoCTb 3HaUEHHH 3/IeMEHTOB 3aJieraHHs CJAOeB B Ipefesax OfHO-
ro ofHaxeHHs RONycTHMa He Gonee ueM 5—10° Ilpn Goabumedr Ko-
ne6eMOCTH pa3MepH OGHaXeHHs yMeHbwaioTca. OAHOBpeMEHHO Heo6-
XOHMO YBeJHYHTb WYHCJIO OGHaxeHuil.

ITonpo6HOMY ONHMCAaHHIO TORJEKAT Te 3JAeMeHTH MoOpdoJoruu Tpe-
[IEH, KOTOpHe B flaJbHefillleM HE XapaKTepPH3YIOTCS MaCCOBHIMH 3aMepa-
MH (M3BHJHCTOCTb TPeILHH, IIEPOXOBATOCTb HX MOBEPXHOCTH, 3epKana
CKOJIbJKEHHSI, 3aNONHHTeNb TPEI[HH, H3MEHUHBOCTb LIHPHHB TpELHH —
«9eTKOBEAHOCTb»). Ilocse 3TOro BHIMOJHAIOTCA MAaccoBble H3MEpeHHs!
OPHEHTHPOBKH, TYCTOTH, JJIHHBI, IIMPHHBEI TPEUIHH 10 CHCTEMaM, KOTO-
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pule BbiaeafloTca Ha Auarpamme. Pab6ota Ha oOHaXeHHM 3apepluaercd
¢dororpadupoBanueM ero, a AJas 0co060 XapaKTepHHX OOHAXKEHHH TakXxe
H HX 33pHCOBKOH.

3.10. OnucaHHe 3aMOJHHTEAA BHIMOJHACTCA B  COOTBETCTBHH
¢ 1. 2.8. I MOHOJHTHOrO 3aNOJHHUTENA CJeAyeT YKa3nBaTb MHHepab-
HBlf COCTaB, JJIA PHIXJIOTO — rpaHyJOMETPHUEeCKHA COCTaB, HJIOTHOCTb
€ro H paBHOMEPHOCTb paclpejie/IeHHs BJLOJIb TPEIlHHH.

3.11. Tlpn u3MepeHHH WIHPHHH TPEIlHH HaTeKH H IJIEHKH MOHOJHT-
HOTo 3anoJHHTENS CAeAyeT OTHOCHTb K MAacCHBY. 3a ILIHDHHY TpeLlHH
NpHHHMAIOT ee 3HAHHE HJH NPOCTPAHCTBO, 3aMOJIHEHHOE DHIXJLIM Mare-
pHAJIOM.

3.12. MsmepeHHs pacCTOSIHHA MeX1y COCeAHHMH TpellMHaMH HeoO-
XOAHMO NPOH3BOAHTb MO TEPNEHAHKYJAPY K IJOCKOCTAM TpellHH, YTOOH
H30eXaTb BBel€HHS TPHIOHOMETPHYECKHX IIONPABOK HJH BJHSHHA IKC-
TO3HLUHNH OGHaXeHHS Ha DPe3yJabTaTH. B GOJBIIHHCTBE C/yJaeB BCJAEICT-
BHE €CTECTBEHHOH <«CTyNeHYaTocTH» OOHajKeHHH 3TO He IpeiCTaBJsieT
TpyaHocredi. Ecau 310 He ynaercs, TO mepecueT MoOxeT OHTb BHIOJHEH
yepe3 H3BeCTHHE TPHrOHOMETDHUECKHEe COOTHOLICHHS.

3aTpyAHeHHST MOTYT BCTPETHTbCS, KOTAA TpelllHHa pacmajaeTcd Ha
CepHIO KyJucoo6pa3HO PacNoJOXKEHHBIX TpeulHH. B Takux cjayvasx cie-
AyeT HPOH3BOAHTb H3MEPeHHs JHUIb <«OOJLUIHX» PACCTOSIHHA Mexay
TpelllHHaMH, npeHe6peras «MaJblMH».

3.13. Paccrosannss MeXAy TpeUlHHaMH B XaOTHUECKHX H NOJHIOHalb-
HHIX CceTSX TPEWHH OlLEeHHBAIOTCA YCJIOBHO.

Jlasi XaOTHUECKOR TPelllHHOBAaTOCTH

4,71 8pa
T ’
rie @' — ycIOBHOE PAcCTOSHHE MEXIY TPEIlMHAMH, CM;

Spa— naowans o6naxeHHs, cM2;
2] — cymMmapHasi AnHHA CJEROB TPELIHH B NpeAesiax nuaomans obua-

r

1)

XKEeHHS, CM.
IOas nosHroHasbHBIX TPelHH, 06pasylIHuX GOKOBLHE NOBEPXHOCTH
TIpH3M
a/ — 3,OSIIJI (2)
b)) :

Paccrosnne Mexay TpeliliHaMH B CHCTeMe, NEPHNEHAHKYJSIDHOM INpPH3-
MaM, H3MepseTCs HEeNOCPELCTBEHHO.
3.14. 3anuck cleayerT BeCTH B NOJEBOH KHHXKKe HJH Ha OTAEJbHLIX
6.1aHKax. Yao6HO uMeTh GMaHKH ABYX BHAOB (Taba. 1 B 2). Bce u3me-
Ta6auuna |
BaaHK anf 3anHcH OPHEHTHPOBKHM TPEILHH

Baaux Ne OGuaxeHHe Ne

OpuentupoBKka oGHaKeHUs
DNneMeHTH 3aJieTaHHs CJIOEB

Ne n.n. 3anonaHHTENb Yron napeHus A3HMYT naaeHHs
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Ta6banna 2

Baask AJA 3anHCH paccrouuuﬁ MEXAYy TpCIHHAMH,
WHPHHB H AJHHB TPCELIHK

Baaux Ne O6uaxeHnne Ne
dsieMeHTH 3ajeraHus CJoes
Cucrema Ttpewun Ne

OpHeHTAPOBKA TPEIHH CHCTEMBI

Paccrossnna Mex
Ne n.m. TpewHHaMH 2y IIupHHa TPeUlHH JnuHa TpeutHu

pPeHHsT 3aNHCHBAlOTCA Ge3 pa3MepHOCTH B YCTAHOBJEHHHIX eJHHHLAX
(n. 2.1). Ipn BeoGxORMMOCTH (PHKCHPOBATL ellle KakHe-JHGO MapaMeTpel
MOJKHO YBEJHYHTbL YHCJIO CTONOLOB B TaGa. 1 u 2.

3.15. HM3yuenne TpEIIMHOBATOCTH B TOPHHIX BHPaGOTKax BHIMOJHA-
eTcd AJif pellieHus Cne/lyIOMHUX 3aaay:

HCC/IelOBaHHe BJHSHHSA 3K30TeHHBIX NMPOLECCOB HA pellleTKY TPellHH
H B NepBYIO oyepefib Ha LIHPHHY, TYCTOTY, OPHEHTHPOBKY H 3aNoOJIHHTENb
TPELLHH;

HCCJIeIOBaHHe TPeUIHHOBATOCTH HEJOCTYIHHX JJAS HeNoCpPedCTBeH-
HOro HabMIOfleHHA yacTell MAaCCHBA, eCJH OHH JNOJXKHH ObITb OXapakre-
PH30BaHH IO CYLIeCTBY 3ajayd H3bICKaHMil.

3.16. Topune BLIPaGOTKH CAeLyeT ONHCHLIBATH HeNPEPHBHO HJAH BH-
60poYHO, MO OTHAENbHBLIM NPeXCTABHTENbHHIM ydacTKaM. Ot pa6oTel Ha
0oGHaXeHUsAX TaKasg paboTa OTJIHYAETCH JIHUIL TeM, YTO 3a9acTyi0 HeBO3-
MOXKHO CIIJiaHHpOBaTb 3apaHee pa3MelleHHe TOUYeK B nupaéome.

JlokymeHTaluHs BbLIPAGOTKH BHINOJNHSETCS Mo Mepe npoxoakH. Oxa
3aKJIOY2EeTCSI B HENpepPHIBHOM HAGMIONEHHH 33 TPEl[HHOBAaTOCTbIO MOPOA,
B (HKCHDOBAHHH BCEX TPELIHH C H3MepPeHHEM MX ODHEHTHPOBKH, IIHPH-
HH, TYCTOTH, C ONHCAHHEM 3anoJIHHTead, (OpMH H, €CJAH BO3MOXKHO,
paneH. Ecnn MaccHB ogHOpOAHHE, a BhpaGoTka HMeeT GOJBIIYIO IpO-
THAXKEHHOCTb H H3yWeHHe TPEIUHHOBATOCTH NO CYIIECTBY 3afayH He HMe-
eT GOJbLIOrO 3HAaUeHHsi, TO BO3MOXKHO BbIGOPOUHOE HCC/IENOBAHHE Tpe-
IHHOBATOCTH. B 3TOM cJjyuae uepe3 omnpenieNieHHBII HHTepBaJ AJHHB
BHPaGOTKH BHINOJHAETCS AeTaNbHOE ONHCAHHE YUacTKa BHPaGOTKH no
BCeMY KOHTYDY C H3MePeHHeM BCeX MapaMeTpPoB TPEUIHH B KOJHYECTBAX,
YKa3aHHHIX BHIIE AJa O6HaMeHHH.

Kpome Mopdonornueckux THNOB TPEUIHH, BHIEAAEeMHX Ha OCHaMe-
HHAIX, B TOPHBIX BbHIpabGOTKaX HEOGXOAHMMO BHIAENATb H OTHEJIbHO OIK-
ChIBaThb HCKYCCTBEHHHE TpellHHW B3phBa. OHH OGHIYHO pacnoJaramTcs
BEeEepOM Y LINYPOB, HO MOTYT H OTXOAHTb OT HHX Ha HECKOJBKO HECHT-
KOB caHTHMeTpoB. UTOGH NONY4YHTh NpeACTaBjeHHe 0 MHKPOTDELIHHOBA-
TOCTH NOPOJ, CleAyeT ¢ MJOIAAOK, HA KOTOPHX AETaJbHO ONMHCHBaercd
TPEIHHOBATOCTb, OpaTh O6GpasuUH [Jf H3TOTOBJEHHN LIIHGOB,

3.17. OnxcaHne TPELIHHOBATOCTH O J2HHKM KOJOHKOBOTO GypeHHs
o6aapnaer psnoM ocobenHocTed. OHO MOKET GuTL MPOM3BEACHO NyTeM
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o63opa nan QoTorpadHpoBaHus CTEHOK CKBaXKHHH JHGO myTem omnmca-
HUst KepHa, B o6Goux ciyuasix HeH3GeKHO CHHKAeTCH TOYHOCTb H MOBHI-
HIaeTcsi TPYROeMKOCTb paGoT B CpPaBHEHHMH ¢ H3MepeHHeM Ha ofHaKe-
HHSAX H B BHpa6OTKaxX, MOCTYIHEIX AJIs1 HEeMoCpelCTBEeHHOro HabJIOACHHSA.
Caeapyer oraaBaTh NpeANOYTeHHe H3YYEHHIO TPELIHHOBATOCTH Ha KepHe.
dortorpadupoBaHHe CTEHOK DeKOMEHAYeTcS IPHMEHATb AAS H3YyYyeHHS
IUHPHHBI TPEILHH.

3.18. Ilns nonyyeHHs] KOJHYECTBEHHOH XapaKTePHCTHKH TpeIllMHOBa-
TOCTH NO KEPHY AOJXKHW COOMOAATLCA CAEAYIONINe YCIOBHSA:

BHIXOJ KepHa He MeHee 95%;

HajHule B MOPOAE MAPKHPYIOIIHX TMOBEPXHOCTEH, C NMOMOUIbIO KOTO-
PbIX MOXeT GbITb BOCCTAHOBJIEHA eCTeCTBEHHAsi OPHEHTHPOBKA KepHa OT-
HOCHTEJIbHO CTpPaH CBeTa.

3.19. Omuncanne TPEIIMHOBATOCTH MO KEPHY KOJOHKOBBIX CKBAaMXHH
clelyeT BHIIIOJNHAThL HEMOCPeACTBEHHO NoOcje ero noaneMa. Ha KepHe
H3MepsieTCS] OPHEHTHPOBKA TPEIlHH H PAcCTOSHHE MeXAY HHMH B CHCTe-
Max B COOTBETCTBHH ¢ I

3.20. Ons u3yueHHsi TPEUIHHOBATOCTH CKPBHITHX OT HaGJIONEHHA da-
CTell MaCCHBA B KOMIIEKCE C NOKYMEHTAallHeH TOPHHX BHPaGOTOK Cle-
IyeT NPHMEeHATb reoduspueckue (ceficMHYeCKHe, YAbTPA3BYKOBHE, JIEK-
TpHYUECKHE M MarHHTHHE) MeTOoAW HCCaenoBaHHA, Pexomengyercs
IpEMEHATb YJIbTPa3BYKOBOE NMPOCBEYHBAHHE MACCHBA AJS OLEHKH MyCTOT-
HOCTH MAacCHBa, CeACMONPO(HJIHPOBaHHE, 3JEeKTPONpoPHIHPOBaHHE i
MeToJ 3apsiMeHHOro Teja AJs OLEHKH MNOJOXEeHHS H MOIMHOCTH 30H
NOBLILIEHHOR TPEUIHHOBATOCTH, 3JeKTPOpa3BelOuHEe, MarHHTOpa3Befo4-
Hbhle H CefiCMOAaKYyCTHUeCKHe METOAM JJsl OLEHKH TPeUIHHHOH aHH30TpO-
nuy. IIpn Hcnosb3oBaHHH reo@H3HYECKHX METOAOB CJelyeT HMETb B BH-
Ay, 4TO HX TVIaBHOE JOCTOHHCTBO — BO3MOMKHOCTb NMOJYYHTb XapaKTepH-
CTHKY TPelIHHOBAaTOCTH MacCHBA B LEJOM HAH €ro KpyNHOH 4acTH,
B OCOGEHHOCTH HEHapYIUEeHHOA 3K30TEHHLIMH MNPOLECCaMH.

Pe3syabTaTel reo@u3H4cCKHX HCC/AELOBAHHH MOTYT GHTb HCHOJB30-
BaHBl jis 6oJiee 0GOCHOBAaHHON HHTEPNOJAHH H 3KCTPaNOASALKH pe3yb-
TaTOB HeNOCPeACTBEHHOrO H3ydueHHN TpelluHoBaTocTH, HemocTraTok reo-
(H3HYECKHX HCCAEIOBAaHHA 3aKJI0YaeTCd B KOMIIEKCHOH XapaKTepHCTHKE
TPeLIHHOBAaTOCTH 6e3 pa3/leIbHOM OHEHKH MO NapaMeTpaM H CHCTeMaM,
4yero TpebyioT MeTOAb HHKeHEePHO-TeONOTHYeCKHX PacueToB.

3.21. B ueasx coxpameHus BpeMeHH paGOTH B MOA3eMHBIX YCJO-
BHAX DPEKOMEHAYETCH BHINOMHATL CTepeodOTOrpaMMETPHUECKYIO CBEMKY
© TODHHIX BBIpaGOTKax € NOC/JEAYIOWHM HellHPPHPOBAHHEM CHHMKOB.
Ilo cHHMKaM cjenyer onpefefsiTb OPHEHTHPOBKY TPEIHH, PaccCTOHAE
MeXNy TpellHHAMH, AJHHY TpeliHH. JIJAs CbeMKH MOryT ObiTh HCNOJb30-
RaHBl CTaHZapTHble MaJO(pOPMaTHble (GOTOKaMepn H ¢oTOMaTepHaLl.
JemudpupoBanie CHHMKOB INIPOH3BOAHTCA C MOMOLUBIO ClielHAJBHBX
NpHGOpPOB (3epKaJbHHEX CTEPEOCKOINOB, CTepeOMeTpoB H T. I.). MeToau
paboTHl H NPHOGOPL! ONMHCAHBl B clielHaJbHLIX pyKoBoacTBax. CrepeodoTo-
rpaMMeTpPHUECKAS CBEMKAa HCNOJb3YETCH TakKkKe AJS HCCACAOBAHHA Tpe-
ILMHOBATOCTH Ha TPYAHOLOCTYNIHHX OOHaXEHHAX,

KamepaabHble pa6oTh

3.22. Tekymaa KamepalbHasi paGoTa 3akmodaeTcss B 06pab6TKe 3a-
MepoB Pa3leIbHO MO KakKIO# TOUKe HaGJIOACHHS H B CHCTEMaTH3alun
MaTepHaaa B uesaoM. O6paGoTKy 3aMepoB IO KaxJoit Touke Habaoae-
HHSl B OTAEJbHOCTH CJeAYeT BLIMOJHSATh HENOCPEACTBEHHO BCJed 3a moJje-
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BuMH 3aMepaMH. O6paGoTka BKJIOYAeT BLIYHC/EHHS H IOCTPOEHHS, KO-
TOpHie HEOOXOMHMBI AJISl MepBHYHOH NPUG/AHKEHHOH OLEHKH NapaMeTpos
no ofuaxenusM. dra paboTa He QONKHA OTCTaBaTb OT NOJEBHIX H3Me-

Puc. 8. M3o0paxeHHe Ha Kpyro-
BOfl AMarpaMMe NAOCKOCTH B BH-
Je nuHAH (asHMYT nmaneHHs 252°
£58°%

fi
”\ o
L

peunit Gojee ueM Ha 3—5 jmedl. B 06pabGoTKy NOCTYnaioT noJjiesble
KHHXXKH HJIH GJIaHKH [OJEeBHX 3aMEePOB OPHEHTHPOBKH TPELIHH, TYCTOTHI,
WHPHHE! B ANHHL TpeuH (Taba. 1 u 2). B pesyabrate 06pa6oTKH A0AXK-
Bl GHITb MOJYYEHH CpeflHe 3HAUEHHS YKA3aHHLIX NMapaMeTpoB M Xapak-
TEPHCTHKH HX H3MEHYHBOCTH MO THNAaM M CHCTeMaM TpellHH pa3felIbHO
10 KaxA0MYy OOHAXKEHHIO H AJis KaXKIOf MOPOALL.

3.23. O6pa6oTKa MacCOBHIX 3aMepOB OpPHEHTHPOBKH COCTOMT B rpa-
(HYeCKOM OIpele/eHHH CPeHHX 3HauYeHHH YrJla M asuMyTa MafieHHA
TPellHH M OLEHKe CTENleHH KOoNeGIeMOCTH AAHHHX eXHHHYHBIX 3aMepoB.
Benenctsie 3HauHTEABHOR TPYNOEMKOCTH CTPOrOTo pelileHHs 3TOM 3aAa-
yn ! oHa pelllaeTcss MPHOJHIKEHHO Ha 3KBATOPHAILHOM CeTKe PaBHOIJIO-
IafHOA NpOEKUHH cepHueCKHX KoopaMHAT (pHC. 7 cM. ¢rtp. 20—21).

ITnockocTb (TpeIMHE) HA SKBATOPHAJLHOM CeTKe PaBHOIVIOW{AAHON
npoekuun (cM. pHc. 7) H3oOGpaxkaeTcsi JMHHeH HJH Toukoi. JImHus npex-
cTaBadeT co6oif nepeceyeHHe IIOCKOCTH TPEIIHHH, TPOBEACHHOM Yepe3
UeHTp cdepsl ¢ MOBEPXHOCTbIO BepXHell noaycdepn.. OHa H3o0paxkaercs
B NPOEKUHH Ha MJOCKOCTb CeTKH H MMeeT ¢opMy AYrH 60.JbIIOro Kpyra.
Jina u3o6paxeHust NIOCKOCTH B BMJe JIHHHH HA OKPYMXHOCTH CETKH He-
06GXOJHMO OTBICKATb a3HMYT BOCCTAHHS MJOCKOCTH (Ha 180° oTamuaercs
OT a3sHMyTa NaJeHHs), COBMECTHTb MeCTO HyJf Ha AHarpaMme c Haii-
neHHBM azHMyToM. OT 110J110ca CEeTKH BHH3 IO pafHyCy OTCYHTATb YTrod,
PaBHHR yray BoccTaHMs NAOCKOCTH. COBMECTHTb HaMJEHHYIO TOYKY
3KBaTOpOM ceTkH. HafiTH MepHAHaH, npoxoisiuuii yepe3 TOYKY, H H30-
6pasuTb ero Ha auarpamme (pHc. 8).

3.24. Touka, n3o6paxaiollast Ha AHarpaMMe IJIOCKOCTb TpPELIHHBI
HJAH cJos, npeictaBisier co60f MPOEKUHIO HAa IJIOCKOCTb KHArpaMMbl
TOUYKH MepeceyeHHd ¢ nojaycdepofi nepmeHXHKyAspa K H306paxkaeMoit
IVIOCKOCTH, NpoBeJeHHOro uepe3 LeHTp cdepnl, Hns H3o6paxeHus nJjao-
CKOCTH TPeIIWHB HJH CJOf TOYKOH Ha CeTKe MOJ KaJbKOM OTHICKHBAeTCH
a3UMYT NafeHHs TPelHHbl HJH CIOSi. MeCTO HYJfl HA AHArpaMMe COBMe-

! Jkns Gosee TOUHHX NOCTPOEHHH, KOT[a, HanpHMep, MNPOBOAHTCS
CTaTHCTHYECKasd CTPOras IPOBEPKA THNOTe3H O HAJNHYHH CHCTEM Tpe-
IMHH, HeoGXOAMMO  TOJb30BATBCH  CETKOM  PaBHONPOMEXKYTOUHOR
NPOEKLHH.
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fitaercst ¢ HafiieHHbIM asuMyToM. 3 mentpa ceTku mo paguycy BBepx
OTHCKHBaeTC YroJ NafenHsi naockoctd. Halimensas Touka ofHO3HA4HO
u306parkaeT MJIOCKOCTb TPeIlMHbI HJIH CJ0A Ha Auarpamme (puc. 9).

Puc. 9. Cnoco6
HaHeCeHHsi  Ha
KaJdbKy  TOUYKH,
H3o006paxawouleh
nJI0CKocTh (a3-
MYyT NafeHus
262°£.58°). |
Kanbka npuBo-
OUTCS B MOJO- -
*eHHe, H300pa- Z

B

XKeHHOe Ha pH-
CYHKe. Toaka W
HAHOCHUTCHA Ha \'l“
KaJbKy IO Bep-
THKaJbHOMY \

LBHAMETPy CEeTKH o
Ha PpacCTOSHHH
58° or wuenTpa
AMArpaMMBL.

CETKA N WMUATA

3.25. [lpsiMasi JiMHUA Ha AUMarpaMMe H306paxKaeTcs TOYKOM, KOTOpas
ABASIETCA NMPOEKIHedl Ha MJIOCKOCTb YepTelKa TOUKH NepeceueHHs: u3obpa-
JKaeMoH JIMHHM, NPOBEJEHHON yepe3 NEeHTp ctepsl, ¢ NOBEPXHOCTbIO BepX-
Hell monychepnl. g H300pakeHHs JHHHH Ha BHelHeH OKPYXKHOCTH
KOOPJHHATHOH cdepn MOA KaNbKOH OTHICKHBAETCA Aa3HMYT BOCCTAHHS
AHHAH. MecTo HyJs Ha aHarpamMe (KaJbKe) cOBMellaercsl ¢ HaiJeHHBIM
asumytom. Ilo papuycy cetkn u3 ee nojioca (asumyr Ha cetke 0°) or
OKPYXKHOCTH CBEpPXY BHH3 OTCUHTHIBAeTCS OCTPHIA YrOJ, PaBHHEH YIJay
MeXAy u3o0paxaeMol JAWHHeN ¥ FOPH3OHTaJAbHOA miaockocTbio (puc. 10).

3.26. Yron mepeceueHHsl ABYX NPOH3BOJLHO OPHEHTHPOBAHHLIX IINO-
CKOCTefl JIerko OnpefieJisieTcd NyTeM NpHBeAeHHs HX MOJIOCOB Ha OXMit
MEPHIHAH CeTKH. JTa ofiepallHsl OCYIIEeCTBJSETCH NOBOPOTOM KaJbKH,
HaJIOXKEHHOH Ha ceTKy. YToi u3MepsieTcs nmo MepraHany. Ecan noayua-
eMbiH YroJ Tynoi, TO cJAeAyeT TNPHHATL 3HAuelHe, AONOJHAWOLIEe ero
Qo 180°.

3.27. Yron nepecedeHHsl ABYX IJIOCKOCTEH MOXHO ONpPEJENHTh H Me-
TOAOM MpHBEeHeHHS OJHOH H3 HHX B FOPH3OHTAJbHOE MOJOXKEHHE.

3.28. MeTon NpHBEAEHHS CJOCB K TOPH30HTY HCIOJAL3YETCH FJaB-
HbIM 06pPa3oM JIJs NpOBePKH COOTHOILEHHS OPHEHTHPOBKH COCKJAAaAYaTHX
TPEIIHH H 3JeMeHTOB 3ajeraHus cioa (cMm. m. 2.21), Cyrp meToza Ta-
KOBa. DJIeMEHTH 3aJieraHdsi (MJH MOJIOCH CJIOHCTOCTH) W OPHEHTHPOBKA
CHCTEM TpEIIHH C Pa3JHYHBIX 3JEMEHTOB CKJMAJKH HAHOCATCH HA OJHY
anarpaMMy. OfuH M3 NOJIOCOB CJAOHCTOCTH NMOBOPAYHBAETCA HO A3UMYTY
(BOKpYr LeHTpa AHarpaMMbl) A0 COBIIAJICHHSI CO BTODHIM JIOJIOCOM CJIO-
HcToCTH. Ha COOTBeTCTBYIOULYIO BEJIHUHHY CMILAIOTCSH H CHCTEMBl TpelHH
nepBOro, <«mojBHXHOro» cnoa. O6a moaloca NMpHBOAATCA MO 3KBATOPY
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K HEHTPY AHarpaMMul (T. e. K TOPH30HTY). LleHTpH cHcTeM TpemHH mnph
3TOM NEPeHOCATCH MO COOTBETCTBYIOUIMM NapaslefiiM CeTKH Ha TO Xe
YHC/IO IpajycoB, 4TO B Moiock cioucroctd (puc. 11). Ilpa o6pabotke
GOJILIIOr0 KOJMYECTBa H3MepeHHHA N0 HEeCKOJbKHM CKAajAKaM HeJecoo6-
pa3HO NMPHUBOAUTL MNOJIOCH CJHOHCTOCTH K KaKOMY-JHO60O OAHOMY a3HMYTY.

0

/_ 27

°
&
= 50° -
180°
Puc. 10. HsobpaxeHHe JHHHH Puc. 11. Cnoco6 mnpusenenus
Ha KpDYroBO# jHarpaMMe (asH-  CJI0€B K TOPH3OHTY

MyT BoccTaHus 150° Z40°, a3u-
MyT nafgeHus 330° £.40°)

3.29. [locrpoeyHe KpyroBblX AHarpaMM TPeillHHOBATOCTH 3aKJl04a-
erca B caepywomeM. K nentpy cetku IlImuara (cM. puc. 7), HakJeeHHOR
Ha KapTOH HJH ¢aHepy, HIJIOf NpHKpemisieTcsi KaJjbKa TaK, 4TOGH OHa
cMoria csobofaHo Bpamatbes. Ha Kaspke H3 IenATpa, 0603HauEeHHOTO
HIJIOH, OIHCHIBAeTCA OKPYXKHOCTb TOro e JAHaMeTpa, YTO M CeTKa.
Ha oxpyxHoctn mTpuxoM ormeuaercs ceBep. LIITpUX CAYKHT AAS OT-
cueTa a3uMyToB naienusi. [Ipy HaHeceHHMH TOuKH, H30Gpakawouwied Ha
nHarpaMme TpeILHHY, KaJbka NOBOpAauyHBAeTcH TaK, uToObl IUTPHX Ha
OKPYXKHOCTH COBNafaJ ¢ Aa3HMyTOM mnafieHns TpellHun (Ha ceTke).
Touka craBuTCS Ha KajbKe Ha BepXHEM BePTHKAJIbHOM pajHyce CeTKH,
KOTOpHIil pa3sGHT Ha OTPe3KH IO BeJHYHHE yrJja NajfeHHs TpewHHn ot 0°
B LleHTpe ceTKH A0 90° Ha OKpyKHOCTH. TOUKH, COOTBETCTBYIOUIHE Bep-
THKaJIbHBIM TpELlHHAM, NONafaloT Ha OKPYXKHOCTb, TOPH3OHTAJIbHBIM —
B leHTp ceTkH. Ha aAmarpaMmy HaHocsiTCSl pe3yJbTaTH H3MEpeHHS OpH-
E€HTHPOBKH TPellHH IO AaHHOMY oOHaxKeHHI0. TpemiuHBl, XapakTepH3yio-
myecss pasauuHofi Mop¢oJorHed, yZOGHO NOKa3LIBaTh Pa3HBIMH 3Ha4-
KaMH (TOYKH, KPeCTHKH, KPYXKkH# H T. A.). Ha puarpammy o6s3aTesbHO
HAHOCATCSL TaKXKe 3HAKM, H306pa)<alollHe 3/JAEMEHTH 3aJeraHus IIacTOB
# OPHEHTHPOBKY OOHAXKeHHS H TEKTOHHYECKHX pa3phBoB. OTcueT BesH-
9UHbW a3HMYyTa MNAaJeHHA Ha CeTKe BeleTcs INPOTHB 4YacOBOM CTPEeJIKH
(KkaK B TOpPHOM KOMIAace), a Ha KaJibKe JHATPaMMa HMeeT OGHIUHYIO
ODHEHTHPOBKY (a3HMYTH IO 4acOBOM CTPeJKe).

~ 3.30. ITonyuennast TakuM 06pa3oM TOYedHasl AHMarpaMma TPellHHOBA-
TOCTH AOCTATOYHa JIHINb AJSA BbisiBJeHHs HNDHMEDHOH OPHEHTHPOBKH OC-
HOBHBIX CHCTEM TPEINHH H CPABHEHHS KOJeG/IeMOCTH OPHEHTHPOBKH Tpe-
IIMH Pas3/IHYHBIX CHCTeM, Pa3BHTHIX B npeieaax OAHOro oGHAXKEHHs.

3.31. QuarpaMMbl B H30JHHHAX ([0 NJOTHOCTH TOYEK) CTpPOSITCA Ha
HOBHIX JIMCTaX KaJbKH. STH AHArpaMMbl HeoOXOAHMH AJs 6ojiee TOYHOI
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rpadHueckol OLEHKH CpPENHHX 3HAaYeHWii YrJIop B a3HMYTOB MajeHHS
TPelldy, IJiS ONpelelieHHs YIJIOB IlepeceyenHsi MEXIY CHCTeMaMd Tpe-
IHH H AJAd pellleHHs psila APYrHX 3afad (cm. pasgmea b).

Pa6ora no npoBefeHHI0 H30JMHMA HAuMHaeTCs ¢ HOACHETA TOYEK
Ha TOYeyHOf Auarpamme ¢ nomouplo tpadaperos (puc. 12)'. Towednas

(M

e 2
,// 7 //
20¢cm
Puc. 12. Tpadapern nas 7
HOJCYETa NJAOTHOCTH TO- 7|
4eK Ha KpYrOBHX JHa- 7
rpaMmax IeM
|
MOYK.
N1
y '4
v [ 4
'l
n A1 °
mp9x
T /
X 7 07,
Smoyex | | 3
T
N, A= Puc. 13. Cnoco6
W ] noacuera touek man
! movex = e 1 nocrpoenns usonn-
i 1] | HHH

JMarpaMMa, CKpemJieHHasi B HECKOJbKHX MeCTaX ¢ YHCTOR KaJbKOH, Ha-
KJafLBAETCA Ha CeTKy KBagpaToB co cropoHoit 1 cm (puc. 13). Tpa-
¢aper I ncnoab3yercsi IJjsl NOACYETAa TOYEK BHYTPH Kpyra: Tpacdaper
nepeMenraeTcsl TaK, 9TO6GH cOceflHHe Y3Jnl CeTKH KBaJpaToB MOcJef0Ba-
TENbHO HAXONHJHCH B ero meHTpe. Uncio Touex, BHAHMOe B Npope3H
TpatdapeTa, OTMeuaeTcsi Ha UHCTOH KaJjbke NHGPOA COOTBETCTBYIOUIETO

! Takofi cnoco6 06paGOTKH TO4YEuHHX [KHarpaMM He JHIUEH Hejxo-
CTaTKOB, YTO HEONHOKPAaTHO OTMewaJoch B CHEHHANbHON JIHTepaType.
Ipennoxennne B3amen Gonee TOYHHE METORB AOBOJLHO TPYAOEMKH
H He HaXoJAAT LWIHPOKOTO NPHMEHEHHS,
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uc. 7. DKBaTopuanbhas ceTKa p4BHONIOWALHOK a3UMyTanbHO# Npoekuun (cetka Lllmuara)






yana cetkd. Tpadaper 2 ucnoan3yerca Ans MOACUETA TOYEK, pacnoara-
JolaxcsA BOJIH3M OKPYXKHOCTH, KOrla B Mpope3d Tpadapera BHAHA JIHHHS
okpyxHocTH. TpadapeT ycTaHaBIHBaeTcsl TaK, urobw ero npopesb
(B UEHTpe) NPOXOAHJa vepe3 ILEHTP AHArDAMMH, a KPYroBble NpopesH
BINHCHBAJHCh B YeThlpe CMEXHHIX KBajpaTHKa (Mo 4 Ha KaXKod cTopo-
ne Kpyra). CymmMapHOe KOJAHIECTBO TOYeK, BHIHMHX B 0GOHX KPYIKKax,
YKa3uBAeTCA OKOJO HEeHTPAa TOro KPyXKa, KOTOPHA HaXOAHTCH B KOH-
Type EHarpaMMbl. EC/H UeHTPH 06OHX KPYXKKOB HAXOASITCR Ha JIHHHH
KOHTYpa, TO CyMMapHO2 (IJIs HABVX KPYXKKOB) KOJHYECTBO TOUEK YKa-
3BIBAETCA HAa KaXK/AOM H3 KPYIKKOB.

3.32. V30auHAM HAHOCATCA uYepe3 WHTEPBaJH, BHpaXKeHHHE B Ipo-
LEeHTaX OT o6llero YHCJa 3aMepoB, HaHeCEeHHHX Ha Auarpammy. Ecam,
HanpuMep, Ha HuarpaMMy HaHeceno 200 Touwek, To H3oamuus 1 % coor-
BEeTCTBYeT NJOTHOCTH TOueK 2 (undpa 2 B y3nax CeTKH), H3OJHHHSA
3% — nuotHoctH 6 (uudpa 6 B y3nax cerku) M T. 4. [IpoBeseHne u3o-
JHHHA NJOTHOCTH 3HAUHTeJAbHO oOjeruaerT cpaBHeHHe KOJEGJEMOCTH
OPHEHTHPOBKH TPEIUHH DA3HHIX CHCTEM TI0 PA3NHYHHM CTAHUHMAM, HMEIO-
IIHM CYIIEeCTBEHHO pa3jIHYHOe 9HCAO 3aMepoB. Ha nIpOTHBOMOMOKHHX
KOHIAX JMO60r0o AuaMeTpa AWarpaMMB MJOTHOCTb TOYEK AOJXKHA GHTb
ONMHAKOBOM, TAK KaK OHH H306paXKaloT OAHY H Ty Xe TOUKY.

3.33. Tlpu nHTepnpeTanmus AMarpaMM HeoGXOXHMO HMETb B BULY,
YTO IIEHTP MaKCHMyMa TOR HJIH MHON cHCTeMn (PHKCHpYeT cpefHee 3HA-
YeHHe YyIJla ¥ a3HMYTa NaflcHHsl TPeUIHH NAHHOH CHCTEMH, a pasMep
IJIOIalKH, 3aHHMaeMoli Ha JHarpaMMe B U30JHHHAX RaHHOM CHCTeMOMR
TPEIHH, XapaKTepH3yeT CTeneHb K0Je0JeMOCTH OPHEHTHDOBKH €LHHHY-
HBHIX TPEUIHH: YeM OGojpllle NJOIIaAKA, TeM GoJbllie KHCNEPCHS OPUEHTH-
POBKH TpEILHH.

ITocTpoenne nuarpamM B H3OJHHMSIX He 06A3aTeNbHO NMPOH3BOXMTH
B nporecce Texkymed oOpaGoTKH. DTH AHArpaMMH MOTYT COCTABASATLCA
H TPH HanHcaHuH oTdera. [IpH 3TOM uYMCIO TakHX AHarpaMM MOXeT
H NOJXKHO OHITh COKDAIIEHO NMyTeM OGbefHHEHHS TOYEYHBIX JHATpaMM
pAla coceXHHX OGHaXXEHHN, XapaKTepPH3YIOLHXCA OAHHAKOBLIMH T€0JO-
THIeCKHMH VCJIOBHSMH H OPHEHTHPOBKOH TpeIlUH.

3.34. Tlpn xamepanbHOfl 06paGoTKe MAacCCOBHX 3aMEePOB OPHEHTH-
POBKH TpelllHH HEOOXONHMO ONpeAeNsiTh YIJH NepecedeHHsT CHCTeM Tpe-
HIHH CO CJIOHCTOCTbIO (JIHHEAHOCTBIO), OCAMH CKJIANOK H APYT C APYTOM.
ITH onpefeNieHHs] HYXKHH JJIfi TeOMETPHIECKON KiaccHHKaUHH Tpemluu
H AJs NPaBHJABHOIO CONOCTABJAEHHS CHCTEM APYT C APYIOM.

3.35. Ilna xaxX ol CHCTEMH TPELHH Pa3flesibHO No OOHAIKEHHAM clle-
AyeT BHIYHCIATb CPellHNe 3HAYEHHS PACCTOSAHHA MEXAY TPelllHHaMH, IIH-
PHHBL H JJIHHH TpPeLLHH.

4. MO EJIb CETH TPELIUH TOPHBIX NOPOA
JJsi HH)KEHEPHO-FEOJIOTHYECKHX IEJIER
H OLLEHKA CBOHCTB IOPHbBIX NNOPOJ B MACCHBE

4.1, Tlpu peileHHH NpPHKJAAHBIX 3aJa4 HCHOOJb3YETCA TreoMeTpHdUe-
cKasi MOJeJIb CeTH TPellHH, B KOTOPOfl TPelIMHH 3aMEHSIOTCS TIOCKHMH
SHAOINHMH IEISIMH, NapalJeJbHHIMH APYr APYTY B KaXJoff CHCTeMe.
Ilpn ouenke GAOYHOCTH, MYCTOTHOCTH M NPOHHIAEMOCTH HaJNHYHE JIO-
KaJIbHbIX KOHTAKTOB IPOTHBONOJOXHHIX CTEHOK TPelllHH He YUHTHIBaeTcs.
PackpuTHe TpeliuH-ulesefi cyUTaeTCs] NMOCTOSHHHWM mO Bcedi Anxue. Ilpu
oneske nedOPMHPYEMOCTH KOHTAKTHl CTEHOK TPeUIWH YUHTHBAIOTCA MO
cneumanbHoft MeToAHke, paspaGorannoii HUH ocuosanui.
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B pamkax pexoMeHayeMoro noaxofa Kaxpas CHCTeMa TpelllHH Xa-
pakTepusyeTcs, cleOBaTeJAbHO, NBYMEDHLIM -pacnpefeseHHeM NapaMeT-
POB OPHEHTHPOBKH (YroJl H a3HMYT majieHHs) H pacnpefe/eHHSIMH pac-
CTOSIHH MeXAY COCeAHHMH TpellHHAMH H HX IIMPHHBHL. IlpakTHyecKH
HCIONb3YIOTCS CPefiHHe 3HAYEHHSl YKa3aHHbLIX NapaMeTpoB H HX JHC-
AEepPCHH.

4.2. OnenKa nmapaMeTpoOB MOZRENH CETH TpeLIMH MaeTca AJA OMNHCA-
HHSl TPEUIMHOBATOCTH B TNpeAe]ax eQMHOfl reOJOTHUIECKOM MO3WLHH, The
mapaMeTphl TPEIIHHOBATOCTH MpETEPNeBaiOT JHIUbL ClAydafinbie Kodeba-
HHA, T. €. B TpeJesiaX TOTO iIH HHOLO HHXKeHepPHO-TeOJIOTHYECKOro 3Jie-

aq
Puc. 14, YcaoBHHil 3HAaK TOYKH HabaoAeHHSA . b €
TPeIKHOBATOCTH
P /*o

OcHOBIWE CHCTeMH TpemunA: ab — Hanpasieune mnane- o
HHA, LAHHA JHHHH ab paBHA Cpe/iHEMY PACCTOAHHIO MEXK-

By TpeliHHaMH NaHHON cHCTeMH B MacmraGe 1:20;
CcIBOeHHAsl JIHHHA dc — MPOCTHPaHHEe, PACCTOSHHE MeEXAY
JHHHAMHM PaBHO cpeéjaHefi IDHPHHe TPEUIHH NAaHHOH CHCTe-

MH B MmacwitaGe 2:1, aauna JAHHEMA dc H3oGpaxaert
BEeTHUYHHY TPEUHHHOX NYCTOTHOCTH JAaHHOR CHCTeMHl a
(1 MM pauan=0,1%); a (Apo6b) — B uHCAHTeNe ofulas
TPeIMHHHAs TYCTOTHOCTbL MO BCEM CHCTEMaM, B 3HAMEHa-
Tejle — cpeAHHR pasmep G6joka, cM; b — yron naaeHEHs
TpemHH naHHOR cHcTeMbl. Ilapa CABOGHHBLIX JIHHHA NPO-
CTHPAHHUA Ha OAHOHA JAHHHH NaleHHs 06o3HadaeT HAJH-
YHe JOBYX YCTORYHBLIX MAaKCHMYMOB T[YCTOTH TpelluH
NaHHOR CHCTEMB (ryciora TpelL(BH — BeJHYhHA, O6Gpart-
Has cPelHEMY PacCCTOAHHIO MeXKAY TpelulHHAMH)

=

=

MeHTa (37€MeHTa HeOXHOPORHOCTH HHU3Lero nopsaaka). B peasbHux Mac-
CHBaX MapameTpnl TPEIHHOBATOCTH, KaK NMPABHJIO, NpeTepneBaloT Te HJH
HHHE CHCTeMAaTHYeCKHe H3MEHEHHS B MPOCTPAHCTBE. ITH H3MEHEHHSI MoO-
I'yT 6T OTOOpaxKeHH NyTeM NMOCTPOCHHA KapT H pa3pe3oB TpellHHOBA-
TOCTH WM pas/IHYHBIX NMOBEpPXHOCTeR (JHHHA) TpeHKa (perpeccHH) napa-
METpPOB TPELIHHOBATOCTH.

4.3. Cytp NOCTROEHHS MOJENH TPELHHOBATOCTH MACCHBA TOPHHIX
NOPOA CBOAHTCS K CJeAyIOLeMy:

B Nnpefesax Kaxjaoro o6Haxennsi (OoTpeska ropHoit BHpaGoTKH),
rpe napamMeTrpn TPCLHHOBATOCTH He IPETEpPHeBalOT CHCTEMATHUCCKHXN
H3MEHEHHHA, CTPOUTCA YNPOLIEHHAsA MJIOCKas MoJe]b OTACABHO AJA KaX-
JIOH CHCTeMb TpellHH;

napamMeTph MOJAEJNH HAHOCATCH Ha HHXKEHEPHO-TeOJIOrHIecKylo KapTy
HJH pa3pe3 HAH CTPOHTCA perpeccHs NapaMeTpPoOB TPELIHHOBATOCTH MO
KOOpAHHATaM TNpPOCTPAHCTBA; pe3YJbTAaTH H3MEpeHHs MapaMeTpoB Tpe-
IHHOBATOCTH HAHOCATCA HA KapTy MJH pa3pe3 ¢ NOMOUIBIO CIENHaJb-
HBEIX YCJOBHBIX 3HaKoB (puc. 14).

4.4. CBoficTBa ropHBIX NOPOX B MacCHBe 3aBUCAT OT XapaKTepHCTHK
FOPHHX TOpoA B 06paslle, CTPYKTYDH MaccHBa (B NepBYIO Ouepeab —
TPELHHOBATOCTH TFOPHHX NOPOA) M 3aNOJHUTE/]S TPELIHH.

4.5. Moznenb ceTH TpellMd TOPHHX MOPOX MOXeT GHTb HCIOAbL30Ba-
Ha AJAA OPHEHTHPOBOYHON OLEHKH MOKa3aTesefi CBOACTB TOPHHX NOPOA
MaccHBa (IIpeHMYIIeCTBEHHO HA NEePBBIX 3TAaNax H3BICKAHHA).

4.6. TpelnHHYO NMyCTOTHOCTb MAcCHBA CJAEAYET ONpeleNATh KaK OT-
HolleHHe o6beMa MOJOCTeH TPELIHH K obuleMy o6beMy MaccHBa

n
b
n=2 100 9 3
0%, @)
=1
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rae I1— tpemntnas fycrothocts B npoueHTax;
@; — paccTosHHe MeXJYy TPeLUHHAMIl B CHCTEMe,;
by— mmpuHa TpeILlMH B CHCTEME;
n — KONUYECTBO CHCTEM TPeIlUH.

MNpumeuanue, «KospdpHuHeHT TpemHHHOR NYCTOTHOCTH® MOXKET
6LITh ompesieNieH Ha IJIOCKOCTH OOHaMEHHS NO METOAY, NPHHATOMY
B I'maponpoekre. Has 3TOro NmOACYHTHBAETCs MJIOMIARb TPEUIHH H IJO-
waib MEeXTPEIHHHNX IeJHKOB. OTHOWeHHe HafileHHHX NJjollaneli, Bbi-
paxeHHOe B MNpOLEHTaX, Ha3HBaeTCsl KO03Q(PHUHEHTOM TPEUHHHOH my-
ctotHocTH (Kr.m). Takoir cmocoG oueHKH MYyCTOTHOCTH YAOOEH MpH xao-
THYecKoi opHeHTHpoBKe TpewiuH. Hamo mmers B BHOY, 4TO /T~ 1,5K: 0.

4.7. BaoyHoCcTb — NOKa3aTeNdb pa3Mepa O6JOKOB TOpDHOR NOPOJH,
pasneneHHHIX TpemrHamH. OHa XapakTepHayeTcs CPeXHHM MONEPEYHBIM
pasmepom 6Joka:

_ 3 p——
dgn = 4185 ag , (4)
3 = 3, e

l+,/51_&,53 l-}-'/ 9 a5 as

at ag
TAe a,,a,, as, a,, a5 — cpeHHe PACCTOAHHS MEXAY TPelIHHAMH B CH-
cTeMax;
agn — CpeAHHA nomepeyHuk 6J0Ka.
CHCTeMB TpelHH HYMEpYIOTCSl TaK, YTOOM BHIMOJNHAJNOCH COOTHO-
LieHHe

a1 4y S 03 K 0y S as

4.08. [Toanas xapakTepHCTHKA 6/J0YHOCTH TFOPHHX NMOPOL B MacCHBe
JaeTcs B BHJE pacnpefie/leHHs a6, no dpaxuusaM. CojpepKatnHe ¢ppak-
LK BHIpPAaXKaeTcHd B NMpPOLIEHTaX OT oOLlero Beca HAH of ofilero o6bema
6/10K0B.

OnHuM H3 cnoco6oB MosnydeHHss HHOODMAILHM O pacnpexeJeHHI
6JIOYHOCTH NO (GpPAKIHAM MOXKET CJAYXHTb rpad0aHaJHTHIeCKHE METO.
B xauecTBe HCXORHBIX HaHHHIX HCMOJB3YIOTCA Oi, Bi B ai. CeTh Tpemun
MPeACTABAAETCA B BHJIE HECKONBLKUX CHCTeM GeCKOHEWHHIX MAOCKOCTed.
Pacctoanne Mex Ay TpellHHAMH B KaxJOR i-fl CHCTEMe XapaKTepH3yeTc:
BHIGOPKO# 3HaueHH a o6bemoM He MeHee 100. B ognofi M3 cucteMm
RHCNEPCHS PACCTOAHHA MEXAY TpellHHAMH NPHHHMAETCs paBHOR HyJio L.

Onepaus no onpegefeHHI0 GJOYHOCTH HAaUHHAIOTCHA C NOCTPOEHHs
KPYroBofl AHarpaMMul TPeUIHHOBATOCTH B H30AHHHAX. OCHOBHAsl CHCTeMa
TPEUHH NPHBORHTCA K TODH3OHTY H COOTBETCTBEHHO Ha JHAarpaMme Ie-
peMel(aloTCA UEHTPH BCEX OCTAJNbHEIX CHCTeM. 3Jech Ha OTAENbHBI{
JIMCT, H306paKaloliufi IJIOCKOCTb OCHOBHOM CHCTEMBl, HauHHast OT MpPOH3-
BOJIbHON TOUYKH, HAHOCSATCS a3SHMYTH MNAJEHHS! BCEX CHCTEM, NMOJYyYeHHble
nocJie NpHBeIeHHA K TOPH3OHTY.

Caenyomasi onepaunss (NPH YCJAOBHH CyGmepneHAMKYJASPHOCTH OC-
HOBHOA H OCTaJbHBIX CHCTEM TpeIlHH) 3aKJaioyaeTcs B JAEJEHHH JIHHHK
MafieHHsd CcHCTeM Ha OTPE3KH, NPONOPUHOHANbHBIE COOTBETCTBYIOLHM

! DTy cHcTeMy Ha3HBaOT OCHOBHOR. B ocamounmx nopopax ymo6-
HO, eCAH 3TO OGyNeT CHCTeMa TpEllHH, Napajie/bHHX IJIOCKOCTH Ha-
NaCTOBAHHA.
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pacCTOSHHAM MeXAY TpelnHHaMH. Yepe3 KOHHB OTPE3KOB MPOBOAATCA
JHHEH npocTapaHis TpemnH. IlosnyueHHas ceTka npeacTaBaseT cOGOH
NPOEKUHI0 6JOKOB MOPOAH HAa MJIOCKOCTh OCHOBHOH CHCTEMBl. ¥ MHOXHB
HX IJIOLlafb HA TYCTOTY TPEIHH OCHOBHOH CHCTEMH, NoJydaeM oOBbeMbl
6,10K0B. 3aTeM MOJCYHTbIBaeM 4HcAo GJIOKOB TOro HJAM HHOTO pasmepa.

Ha nuane cucteM Bbifle/IfieTCS Lenodka MHOrOYTOJbHHKOB, IOCTPO-
eHHas TaK, YToOp Kaxao0e HHAHBHAYyaJbHOE H3MEPEeHHe PACCTOSHHA MeX-
Ay TpelllMHaMH BXOJHJO B Hee TOJIbKO OJHH pa3. B KaxIOM MHOTOYroJb-
HHKe IeMOoYKH MOACUHTHIBAaeTcs pasmep 6Joka. MX cOBOKYmHOCTb M ecTs
HCKoMasi BHIGOpka pa3sMepoB Gackos. OHa MoxeT ObiTh NpeAcTaB/eHa
D BHJe TabJHILI, FHCTOTPaMMbl HJH OXapaKTepDH30BaHa MOMEHTAaMH pac-
npenesendsi. OT Hee MOXHO nepefiTH K pacnpesesienio 6J0KoB No (pak-
IHSIM B BECOBHIX HAH 00beMHMX €XHHHLAX.

IMpoBepka H3/I0XKEHHOrO METORA 6bliia CAeNaHA HA MECTOPOKAEHHAX
CTpOHTe/NbHOIO KaMHA Ha yuacTkax Tokroryabckoit H Hypexckoii I'C.
Cpauenne G6JOYHOCTH, MOJNYYeHHOH rpadHUecKHM MeTOZOM ¢ GJIOYHO-
CTHIO N0 pe3yJbTaTaM ONHTHOIO B3PHBA, NMOKA3aJ0, YTO 3TH BEJHYHHEI
CTATHCTHYECKH HEPa3JIHYMMBI.

4.9. Hcnonb3oBanne MOMENH CeTH TPeIHH HIJA OLEHKH (HAbTpaLH-
OHHOH aHW3OTPONHH MAaccCHBAa OCHOBBIBAeTCS Ha MPHMeHEeHHH GOpMYyJb,
noayueHHoli BO BcecorosHOM HaydHO-HCCJAeN0BaTe/NbCKOM HepTSHOM reo-
JoropassefouHoM Huctutyte (BHHUIPH)

n
1 b )
K=— — {1 — [sin B; (cos a; cos ¢ —
12 a
i=1
— sin a; cos p) 4 cos B; cos ]2}, ®)

rie  Pi;— yroa nagenss TpellUH CHCTEMH i
O — a3MMYT MNaJeHHA TPellUH CHCTeMbl {;
0, @, Y— YFIH MeXJYy HanpaBjeHHeM, JJIS KOTOporo Bmuucaserca K,
¥ KOOPAHHATHHIMH OCSIMH, HampaBJeHHEIMH COOTBETCTBEHHO
Ha ceBep, BOCTOK H B 3€HHT.
K-—noka3ateab BOLOMPOHHILAEMOCTH MacCHBa TOPHHX NOPOX,
NpONIOPUHOHAMbHHH KO3 (PHUHEHTY (HALTPaOHH.

Jlast OLEHKH aHH3OTPONHH CJeRyeT BBIYHCHHTL K 1A pas3iHgHbIX
HaInpaBJIeHHA, MOCTPOHTD JLIHNCH TPEUHHKHOM NMPOHUIAEMOCTH AJisi TOPH-
30HTA/NBLHOH IVIOCKOCTH H JABYX BEPTHKAJbHBIX IJOCKOCTeH, MPOCTHPAIO-
LHXCS B HANPaBJEHHAX CeBep — IOT W BOCTOK — 3anaf (MAH AJAs APYTHX,
Gonee BaXHHIX B JAHHOM KOHKPETHOM cJhydae, miockocrei). Ha rpagu-
Kax BBIfIBJAIOTCS HaNpaBleHHs] MEHHMAJbHOH H MaKCHMaJAbHOR BOZONpO-
HHnaeMocTH. 10 HX OTHOIIEHHIO OlleHHBAeTCS aHH3OTPOMHS MACCHBA,

Mpumep. PaccMOTpHM NPOHHLIAEMOCTb NECYAHHKOB H aJIEBPOJIHTOB
6appeM-anTCKOr0 fApyca HHMHEro MeJa, 3ajeraioHX B OCHOBAHHH
crposimeiics Hypekckoit I'9C (Tamxukckas CCP).

Topubie NMOPOAL CeBepo-3anmaiHOro Kpbina KH30fCKOA CHHKIMHAMM
XapaKTepH3YIOTCH TPEXCHCTEMHOH CeTbI0 B3aWMHO OPTOTOHAJBHHIX Tpe-
KK, MapaMeTpHl KOTOPHIX NpHBeAeHH B Taba. 3.

PacueTH Jaju clefyioll#e 3HaueHHS Kodbd¢HuueHTa GHABTpanHu:
B HampapJeHnH Ha cesep 0,32 M/cyTkn, Ha Boctok 0,50, mo BepTHKaaH
0,50 1 B BePTHKAJbHOA IJIOCKOCTH (BXOJbL PexH) moj yraom 45° K ropH-
souty 0,18 M/cyTkH. DHJIH BHNOJHEHH pacueTHl H AAA PAA2 APYFHX Ha-
npasaennii. OTCI04a CTeneHb aHH30TPONHH ~— 2,8.
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Ta6anumwa 3

Cructena
Mauka 7
I 1 |  m

PaccTosiHHa MeXAy TpelH-

HAMH . . . . . . . . . 34 55 66
lliuprHa Tpemwwun . , . . 0,06 0,06 . 0,06
Yron nagenns . . . . 63 80 38
A3SHMyT nagenns . . . . 321 34 164

4.10. Ecan TpelllnHb! 3amoJHeHb PHXJLIM NPOHHUAEMBIM MaTepHa-
Ja0M, Kodpduuuent QHAbTpaUHH MaccHBa K¢y TPHOAHKEHHO MOXKeT
ObITb OLEHeH o GopMyse

n
W
Kop.u = Kgp.1p L;[— {1 — [sin B; (cos &; cos ¢ —
i
i=l1

— sinay cos p) + cos B; cos v]2}; (6)

Kgp.1p — K03bHUHEHT GHABTpAUHN 3anOoAHHTENs TpemuH. B mpocreit-
uleM chaydae JJIS MaccuBa, COCTOsILero H3 KyGHKOB ¢ pe6poM a;, pa3-
AeIeHABX TPellMHAMH IIHPHHOA b :

b

=2 _— 7

K(p.u Kq;.'rp a+ b ( )

4.11. [Mpuauun pacyeta KeOpPMHPYEMOCTH TPELIMHOBATOrO0 MacCHBA
TOPHHIX TOPOJA MO NMapaMeTpam ceTH TpelnH paspaboran 8 HHUH ocuo-
BaHHB C ydeTOM XapaKTepHHX pa3Mepos Gyayuero coopyxenus. Hexon-
HHIM MAaTepHAaJOM ‘IJis pacueTa CAyxKaT pe3yAbTaTH reoJOrHYecKoro H3y-
ueHMs] TPElHHOBATOCTH H JalopaTOpHHX HccJepoBanuil. Pa3paGoran
el pAx pacyeTHHX GOpMyJ JJIf PasJHYHHX MeXaHHUeCKHX Mojeseil
ocnosanus. IIpuBeneM 3gech GopMyay AAst OlUEHKH MOAYJIS AedopMalHi
MACCHBA C CHCTEMHON CeThI0 OTKPHITHX TPEIHH pa3jHuHofi Aauub ([=L,
rae L — xapakrepHblfi pa3Mep COODYXeHHS) HPH HOPMaJIbHON Harpyske:

En by
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"= 300 ®)
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rne E. — monyan ne¢02pmauuu MacCHBa N0 HOPMAaJH K IVIOCKOCTH OC-
HOBaHHA, H/M?;

Eyp— Monyab pedopmanuu MaTeprana Maccupa (o6pasua), H/m%;

0; — yron MeXny MJAOCKOCTBIO TpelIMH CHCTEMHI { H IIOCKOCTBLIO
OCHOBaHH4, . . .

Jlns oneHku aHH3OTPONHH MAacCHBa MO MOAYMIO nedopMalHH che-
AyeT NOCTPOHTH JUIHICH MOAYJAA AedOpPMALHE AN HECKOJbKHX HJIOCKO-
cTefl. DJAHNCH rpadHuecKH BHIPaXalOT aHH3OTPONHIO MaccuBa. OTHOINe-
HHe MAaKCHMAaJbHOTO K MHHHMaJIbHOMY MOZAYJIO TIOKa3HBaeT cTeneHb auH-
30TPONHH MacCCHBa.

Mpumep. IIpuseaem pe3ysabTaTH pacyetra MOAYJAs AedopMaumu rop-
HHX TOpOR ocHoBaHHs cTposumefica Hypekckoii T'3C (nmo nauneiM
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ta6n. 3). Makcumanbhoe 3HadeHHe Moayis Aedopmaunu 2,6-1010 n/m?
GLLIO NIONIyUYeHO AJA BePTHKANbLHOM MaockocTd ¢ asuMyToM 10° B Hanpas-
Jenun nox yraoM 100° k sennty. MunuMaabHoe 3navenne 1,4-10° n/m2 —
1151 TOPH3OATANBbHOA IVIOCKOCTH B HanpabJjennH Ma ceBep. OCmee cpen-
Hee 3HaueHHe MoOAyaa JedopMalHu [N 3TOrO TOPH3OHTa PAaBHO
2,0-10' u/M2% a creneHb aHH3OTPONHH cocrapaser 1,8.

4.12. Cuennende NOPoOJA B MacCHBE NIPH OTCYTCTBHH KPYNHKIX TPeUlHH
(pa3pniBOB) MOXeT GHTb OPHEHTHPOBOYHO OLEHEHO NO GopMyJe, Noay-
yennoii Bo BHHUMU:

C
Cu= P ! S . )

l+rlg%

h—xapakTepunii pasMep MacCHBA TOPHWX MOPOA;
7 = 3MONPHYECKHH KO3 HIHEHT;
Cy— clienjienHe MaTepHajJa TOpHOW NOPOAH, H/MZ
Yron pHyTpeHHEro TpeHHS OT TPEHIHHOBATOCTH FOPHHIX NMOPOA B 3THX
YCJOBHSAIX He 3aBHCHT,

lNpumeuarnue. Ilpn Hanuuup B MaccHBe TOPHHX NOPOA Kpyn-
HBIX TpewlHH (pa3pHBOB), COM3MEPHMHX MO MJIHHE C BLICOTOH OTKOCa,
pacueT YCTOHUMBOCTH OTKOCAa BHINOJHSIETCS C NPHBJEYEHHEM CHENHAJb-
HHIX METONOB MEXaHHKH TODHHX NOpPOA, YYHTHBAIOMHX OPHEHTHPOBKY
TPelHH, cLenJeHHe § Yroj TPEeHHs NO TPelluHe.

TaGaunua 4

KaaccudHkanus MaCCHBOB MO CTEMEHH TPEIEEOBATOCTH
NpH TYCTOTe CETH TpemHH (GNOYHOCTE) ag,» M

Ouennb Ouenp

3835.“130’:)' 1;8(?:?3"0' I'ycrasn, 30—10 r;lr(c::;. :%gg
IycTOTHOCTD, g5 oe
% sela
P
(3] 12 [3) [3) s‘;‘f‘%gm
H oo E s8] 5|2 - iR
Sl | Sl < | S| < S | x l68.53
Manas— | A-1 10— | A.2 10—2 | A-3| 5-10—2| A-4| 10— 2
-0,1-0,3
Cpennsas— | B-1f 5 b-2 1 | B-3|5-10—2| b-4| 10—2 6
—0,3—1,0
Boaswas— | B-1{ 10% | B-2| 10 B-3 5 B-4]| 10—t 20
—1,0-=3,0
Ouesb Gosp- -1 * | 7-2|5.102|T-3| 5.10t | -4} 10 60
wasg—3,0—
—10,0 |

14

* B Mmaccuse ¢ TpemHHoBaTOCTRIO Kaacca I'-1 yxe npu ykaone 0,01
BO3MOKHO BO3HHKHOBEHHE.TYpPOYJEHTHOro TeYeHHs BORAH B TpeUIHHAX.
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4.13. HuTeHCHBHOCT» TPEILMHOBATOCTH, OXapaKTepH3OBaHHAA Tpe-
IIUHHOA HYCTOTHOCTHIO H OJIOYHOCTHIO, NMPHHHMAeTCs 3a OCHOBY AJMS
KAaccH(MKAllHH MAacCHBOB TOPHBIX MOPOJ MO CTeNEHH TPeIHHOBAaTOCTH
(ta6a. 4). Ilo HHTEHCHBHOGTH TPELUHHOBATOCTH MACCHBL TOPHHX NOPOA
nojpasfensioTcs Ha 16 KaaccoB, HMelOIIHX [BOiiHOe 06G03HayeHHe
(A-1, B-3 u 7. n.). BykBa B 0603HaueHHH yKa3biBaeT KJacC MO TPEUlHH-
HOM NYCTOTHOCTH, LH(pa — AuHelHH pasMep 6a0koB. MuTencuBHOCTD
TPELHHOBATOCTH MO3BOJSET NPH HEKOTOPHIX NOMYLIEHHAX OLEHHTb BOAO-
TIPOHHLAEMOCTb MacCHBA. TaK, OCHOBBIBafiCb Ha YNpPOUIEHHOM Mojenu,
T. €. Nojaras TpellWHH TIJIOCKHMH 3HAIOIAMH [easM# GecKoHeuHod
JJIHHH (llJlﬂ Tpe€X OPTOrOHAJIbHHIX CXe€M TpellHH ¢ OAHHAKOBHIMH Iapa-
MeTpaMH — «Ky6HuecKasi KJagKa»), MoJyyAM Ko3h@HUHeHTH GHIAbTpa-
IlHH, MpHUBeleHHHe B TabA. 4 AnA Kamkaoro Kjaacca.

5. PELIEHHE CTPYKTYPHbIX 3A1AY
HA OCHOBE MOJEJIH CETH TPEIUHH

5.1. Ha ocHOBaHMH M3BeCTHHIX CBsi3eHl MeXJy OpHEHTHDOBKOM Tpe-
IIHH ¥ OPHEHTHPOBKOM CKJAfOK H paspuiBoB (cM. pHc. 3, 4, 5, 6) pewa-
eTcsl mpsAiMast uan obpaTH@a CTPYKTypHas 3ajgauva. [lox npsamo# 3apauvedt
NPHHEMAETC OINpefie/iecHHe INPOCTPAHCTBEHHOH OPHEHTHPOBKH CKJAAOK
H TeKTOHHYECKHX pa3pbiBOB MO napaMeTpaM Mofenn ceth tpeuud. O6-
paTHas 3ajada — MOCTPOEHHe MONEJH CeTH TpellHH 6e3 NoJeBbIX H3Me-
pEHHl’l NapaMeTpoB TPEIINHOBATOCTH I10 H3BECTHHIM JI€eMEHTaAM OPHCHTH-
POBKH CKJAalOK H pa3pbiBOB.

5.2. Has pemiendss CTPYKTYPHBIX 3alad HCHOJB3YIOTCH CJELYIOLiHe
napaMeTphl: OPHEHTHPOBKA CHCTeM TPEIHH W TOBEPXHOCTH CMECTHTead,
3JIeMeHTHl 3aJieraHus CJAOeB FOPHbIX IOPOJ, HAMPaBJeHHe CMELUEHHA IO
Pa3pHIBY, OPHEHTHPOBKA IIAPHAPA CKJAAKH 1 CJlefia pa3prBa KA SHeBHOM
TIOBEPXHOCTH, PACCTOIHUS MEXIY TpElIHHAMH B CHCTEMAX,

5.3. OneHKa OpPHEHTHPOBKH «MJIOCKOCTH» CMECTHTEJs B MPOCTPaHCTBE
TpebyeT 3HaHHA OPHEHTHPOBKH, MO KpaiHell Mepe, ABYX HemapaJesibHEX
NpAMHX, JeXallkX B 3TOM NAOCKOCTH. OfHOM M3 HHX MOKET GBiTb CAeH
Pa3phiBa Ha JHeBHOM NMOBEPXHOCTH, H306paXKaeMblii KPacHOM JHHHEH Ha
reosiorngeckoii xapre. Cres, Kak npsMasi JHHHS, ONPENENSETCH ABYMA
ToukaM# A # B, B KOTOpbiX HajHuMe Pa3pbiBa YCTAHOBAEHO GeCCHOpHO.
Hpyrofi npsiMofi MOXKeT ObiTb OCb CHMMETPHH NOSiCa ONepeHHs, KOTOPasi
TaKXKe JEXHT B IUIOCKOCTH pa3phHiBa.

IMpouenypa cBoAHTCA K H3MEPEHHIO B MOJe WIH HAa Kapre a3sUMyTa
Juuud AB B HanpaBJeHHH ee NMOABEMAa H YIJa 3TOil JIHHHH K TODH3OHTY,
a TaKXe B onpejleleHHH MapaMeTPOB TpeUHHOBATOCTH. B okpecTHOCTH
paspHBa H3MepPSIETC OPHEHTHPOBKA HECKOJbKHX cOTeH TpeHH. CTpoHTCS
KpyroBast JHarpaMma TpelllHHOBAaToCTH B H3oauHMAX. Ha Heft Bupgenser-
cs modac omepenus., Uepes Hero NpoBOAHTCA KPYT MepHAHAHA KaK aNmpoK-
cuMupylomas KpuBasi (puc. 15). Cuntas 3Ty Ayry 5KBaTOpOM, Ha CeTKe
HaxoAAT moJioc omepenusi. OH orcrout Ha 90° oT MOGOH TOUKH anmmpOK-
cumupyoiel nyru. Ha puarpammy B BHOe TOYKH HaHOCHTCH Juuua AB.
A3HMYT 3TOll JHHHH OTHICKHBaeTCs Ha OKPYKHOCTH. YroJ HaKJOHA K Fo-
PH30HTY OTCYHTHIBAETCA OT OKPYXKHOCTH 1o pasHycy K ueHrtpy. Ilcmoc
onepeHHst U Touka AB HaXOASATCS HA NOBEPXHOCTH BepXHedl moaycdepbl.
OnHOBpeMEHHO OHH HAaXOAATCA Ha MJOCKOCTH HCKOMOTO CMecTHTeqnsd. [ly-
ra MepHAHaHa, NPOBEACHHOIO 1€pe3 3TH TOYKH, ABJACTCA CACOM CMECTH-
TeJIA Ha NOBEPXHOCTH mnojycdeph. ITocne mpoBeeHHs MepHAHAHA Haxo-
RHTCS MOMIOC, OTCTOSMA OT Ayrn Ha 90°, ompenefeHde cpepHueckux
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KOOpDAHHAT KOTOPOrO M faeT OPHEHTHPOBKY MJIOCKOCTH CMECTHTeNRs
{2y B B;— asumyt u yroa magmenns). Hanpasienwe cMelileHusi nMeer
a3UMyT Gy H YroJl HaKJIOHA K TOPH3OHTY [g, COOTBETCTBYIOLIHE TOIKE
nepecesenuss ayr / u 4 Ha puc. 15.

Npumep. M3mepenas OpUEeHTHPOBKH TPEINHH GHJH BHIOJHEHH CeBep-
nee r. Kaurypr (Tamxukckas CCP) na 3anaguom kpoiie Kauryprckoi
@QHTHK/JHHAMH B HEOreHOBHIX MecyaHHKax (GoAbAKYaHCKass W XHHTOYC-
cKas CBHThl) B HeNOCPeJCTBEHHOA OGJIH30CTH OT TEeKTOHHUECKOrO pa3phiBa,

¢

Puc. 15, On-
peneneHue
OpHEHTHPOB-
KH CMECTHTe-
Jas WM Ha-
NpaBJeHHEA
JBHXEHHs
Nno paspHBY

HanNpaB/JeHHOTO Ha CeBEPO-BOCTOK (asmMyT npuMepno 23°). Ha nuarpam-
Me TpelluHOBaTOCTH (pHc. 16), MOCTPOEHHOH NO H3MEpPEHHAM OpDHEHTH-
poBkH 600 TpelHH, MOXHO BMAETh NOAC TPEIHH, ONEPSIOUIHX pPa3phB.
B nosc BxomAT: cHcTeMa TpeIMH, NapaJ/UIeJIbHBIX HamMJAacTOBAHHIO
(279°4£.52°), cucrema nosorux Tpewan (135°£.23°) u cnabo BepakeHHast
cHcTema cyOpepTHKaipHHX Tpemun (115°£.84°). B pe3yabTaTe BBHITOA-
HeHHs BCceX onepauHf, ONHCaHHHX B N. 5.3, moayyaeM TaKyl0 OpHEHTH-
POBKY CMecCTHTeJ%: asHMYT nmajesusa 113° yroa nanenus 72°, CMelenue
TIPOHCXOAHNO Ka 3amaj-ioro-zanaj (asuMyr 259°) mom yraom 66° K ro-
PH30HTY. DTOT pe3yJbTaT BeCcbMa GJH30K 3HAUEHHIO, NMOJYIEHHOMY ApY-
rHMH cnocoGamu (yroa mnazenus 70—80°).

54. HNonuas aMmIHTYAa cMeuleHHs no paspuiBy ac (pHc. 17) Bu-
uncaseTcs no gopmyie

'

ac

Jcos ¥

(10)
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fipn u3sectHoft ropmaontanbHoh coc'rannmomeﬁ aMIAHTYRAB CMelenus,
BUAYMON HA JHeBHOA MOBEPXHOCTH (ac). H no ¢opmyne
a

— (11)
fsin |
NpH HM3BECTHOM COCTaBJSIONICH AaMNJHTYAHN CMelleHAs N0 paspHBY B
NJIOCKOCTH, TEePNeHAHKYJAAPHOA [HEBHOA MOBEPXHOCTH (a;). dopmy-

Jaoii (11) mnpeanmournTensHed mosb3oBaThess npH ¢, OanakoM k 90°
(B36poc, c6poc, HanBur). Yroa § MekAy HanpaBleHHEM CMeICHAS H

Ao =

Puc. 16. On-
pelesiecHHG
OpHEHTHPOB-
KH CMecTHTe-
J8 H Ha-
TIpaBJeHHS
JBHXKEHHSA
no paspuBy
(x  npuMe-
Py)

CJeXOM pa3pniBa Ha JHEBHOH MOBEPXHOCTH H3MepseTcs no Ayre 4
(cM. pHc. 15) MexXay COOTBETCTBYIOIHMH TOYKAMH.

5.5. IIpoTsiKeHHOCTb 30HH AKTHBHOIO BJIHSIHHA pPa3pHBa HAa HHTEH-
CHBHOCTH TPEUHHOBATOCTH TOPHBIX NOPOJI OLEHHBAETCS MO Pe3yJbTaTaM
H3MepeHHsi PacCTOSHHA MeXJy TPellHHaMH B CHCTeMax Ha pasHOM pac-
CTOSIHHH OT pa3puiBa. Pe3yabTaTH HaHocaTcsa Ha rpaduk. [To ocu aGemuce
OTK/Ia/ibIBA€TCA PacCTOstHHE OT pa3puiBa A0 TOYKH HAOJMIONEHHA, 1O OCH
OpAHHAT OTKJAAHBAIOTCA CpelHHe pAacCTOAHHA MeXny TpellHHaMH
B TOUYKE HaGmiogeHHs. 3aBHCHMOCTb PACCTOSIHAA MeXIY TpEelIHHaMH @ OT
paccTosiHHd N0 pa3peiBa L leOGHO npeacTaBuTL B8 BHAE

_L
a = max — (Imax — Gmin) € , (12)
rie Omax — PETHOHAJNBHBIA (OH, T. €. 3HAYEHUS CPEAHHX PACCTOSTHHA MEX-
Ay TpellHHaMH BHe 3OHBl BJHAHHSA Pa3pHIBa;
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Gmin — BEJIUUHHA CPEIHHX PACCTOAHHA MEXIY TpellHHAMH B Henoc-
PeACTBEHHOR G.JIH30CTH OT TEKTOHHYECKOro HapyLIEeHHS,;
K — napaMeTp, XapakTepH3YIOLIHA NPOTAXKEHHOCTb 30HH BJIHSA-
HHSL.

ITpoTsAXEeHHOCTb 30HH AKTHBHOTO BJHMSAHHS Da3phiBa HAa HHTEHCHB-
HOCTL TPEIHHOBATOCTH NMPHHHMAETCs paBHOH abcnucce (T. e. paccros-
HHIO o/T paspbiBa), COOTBeTCTBYIOUiEH CHHIKEHHMIO PErHOHAAbHOIO ¢oHa
Ha 209%.

a,cH
w - .
. N >
a; » 20 e,
I \ﬁ__- ° . / ° 0]
w\#\;\?’\ -i / L .
& .
; v fn 28 _ﬁ_
f-zg-ﬂ,ia
0 0 w0 @0 Z0Ly
Puc. 17, Onpenenenne Puc. 18, HaMeHeHHe CpeaHHX
NOJHOA AMMJHTYAH CMe- PACCTOSHHA MeXAY TpelmHKHaMH
ILeHHs 1O Pa3phIBY C yZajeHHeM OT pa3puBa (mec-

yaHuky, p. loyrea)

NMpumep. H3Mepennst paccTOSHHA MeXAY TpPEllBHAMH BLIMOJHEHH B
noauue p. O6umyp (Tamxuxckas CCP) B 30He BAHAHHA HEGO.BLIOTO Pas-
pHiBa (NNHHAZ ero nopsaka | KM), paclnoNOXEHHOTO Ha I0ro-BOCTOYIlOM
kpuae fdyuckoh anTHxiuHaaH. KpacHonBeTsl HHXHero Mena, charaio-
lilHe KPHUJIO B NMPHCBOAOBOA YAaCTH AHTHKJIHHAJH, HMEIOT Oro-BOCTOMHOE
nagenne. T1IOCKOCTb cMecTHTesst cyGHapasjenbHa MJIOCKOCTH Hamiaacro-
Banusi. UsmepeHHs mpoBelieHH B TajbBere casi MPH MAaKCHMAaJbHOM YyHa-
Jennd ot paspeiBa B 200 M. Bcero 6hino u3Mepeno Goaee 600 paccros-
HHIA MeXAy TpellMHaMH npH 21 QUKCHpOBaHHOM 3HaY€HHH YAAJeHHMd OT
pa3puBa. Ha puc. 18 Buano, uto ¢ yranennem ot pa3phisa CpellHHe pac-
CTOSHHA MEeXAY TPellMHAMH yBeJHuHBaloTCcH OT 7 A0 30 cM. YpaBHeHHe
3aBucuMocTH a=f(L) wuMeer Takof BHI:

_L
a=24,3—17,5¢ * .

30Ha aKTHBHOTO BJAHSIHHA 3TOTO PA3pLIBA HA HMHTEHCHBHOCTb TPELIHHOBA-
TOCTH H3MepseTcs BeNHYHHON nopaaka 60—70 M.

5.6. Onpeflenenye mnpeanosaraeMofi OPHEHTHPOBKH TNPHPA3PHIBHLIX
TPellIHH BO3MOXHO M Ge3 NOJIeBHX H3MepeHHH MapaMeTpOB TPEIHHOBA-
TOCTH, eCJI¥ H3BECTHH ODHEHTHPOBKA NJIOCKOCTH Pa3phiBa H HalpaBJeHHT
cMeieHus. Jlas sroro noclennHe HaHocsTcs Ha cetky llIMuara. Uepes
IB€ 3TH TOYKK NPOBOAHTCH MePHAMAH, BROAb KOTOPOrO OGHIYHO H IPyNNU-
PYIOTCSt CHCTEMB NPHPA3PHIBHHIX TPEUIHH.

5.7. Yron soccTaHHst (HJH NOTPYIKEHHS) IIADHHPA CKAALKE H asHMYT
JIHHHH IIapHHpA CJENYeT ONpeleNsiTh NyTeM MacCOBHX H3MepeHHH 3Je-
MEHTOB 3aJieraHHs CJIO€B Ha KPHJbSX CKJAaAKH. Pe3yabTaTni B3aMepeHmuit
HAHOCATCA Ha KPYrosylo nHarpaMmy (puc. 19). Uepes monyuennue Tou-
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Puc. 20. On-
penejeHHe  Ha-
npaBJeHds BOC-
cTaHus (morpy-
WEHHs) map-
HHpa no nepe-
CEUeHHIO Ha IH-
arpamMMe  .yr,
H306pakaio-
KX KPHJbs
CKJaAKH
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Puc. 19. On-
peAeneHde  Ha-
npaBJieHHs] BOC-
cranust (morpy-
JKEHHs1) DIapHH-
pa mo moJocam
KpblJbeB CKJaf-
ku. W Tpux-nyHk-
THpHAd  JIHHHA
o603Hagaer mo-
BE€pPXHOCTDb, MNEp-
HEeHIHKYASPHYIO
HIapHHPY CKJAall-
KH




KH cllelyeT NPOBECTH AaNNPOKCHMHPYIOILYl0 Nyry Mepuauana. [lodaioc,
COOTBETCTBYIOLHII 3TOM Jyre, TOKa3blBaeT YroJ H a3HMYT BOCCTaHHA
LIapHHPA CKJAaAKH. JIAS HaXOXKIeHHH TOJOXKEeHHS IIapHHpa APYrHM cro-
co6OM cJeyeT NpOBECTH Ha nuHarpaMme AyrH GoJblUHX KpYroB, H3o6pa-
Jaiolliye OPHEHTHPOBKY CJOHCTOCTH Ha KPBIJAbAX CKJAAKH B TOYKaX, rle
npoBejiensl H3MepeHus (pue. 20). Tlepecevenne noayuyeHHHX XYT, OTHOCA-
IIMXCH K TMPOTHBOMOJIOKHEIM KDBIJIbSIM, YKa3biBaeT YroJ HaKJIOHA H a3H-
MYT BOCCTaHMsl WapHupa. [IpakTHuecku nojioXeHHe HIapHHpA B MOCJAEN-
HEM cayuae caelyeT HCKaTh, KaK CpefiHce H3 MHOXKeCTBa TOYeK.

Npumep. Ha 10xHOR oxoHeuHocTH PapKo-JXKYPYyAKCKOH CHHKJIHHA-
¥ OTMEUeHa YHAYJAsAlHs H Habaiofaercs BO3AbIMaHue ckJaaakH. Ha
yuacTtke HabJI10feHHil CHHKJIMHAAb CJOXEHa HHXKHEMeJOBBIMH KpacHO-
ilBeTaMH Y KapGOHATHBIMH OTJIOXKEHHAMH BepxHero Mesa. MamepeHus
6biad NMPOBENCHH Ha OJHHHANUATH CTAHIHAX: HA CeBepO-3aNakHOM Kphl-
Je — Ha cTtaHuusax Ne 140, 141 u 142 (31eMentnl 3aneranust 321°4.54°,
322°/.41° u 310°£82°) M Ha 10ro-BOCTOYHOM KphHlJe — Ha CTaHUHAX
Ne 123, 125, 127, 143, 146, 147, 148 u 149 (3neMenTsl 3aneranns 281°4.54°,
121°£.48°, 129°/£.68°, 56°£.30°, 108°£.53°, 102°£ 42°, 121°£40° n 76°£.34°
cooTBeTcTBeHHO). Onpenenenre yria HakKJOHa OblJIO BHNOJHEHO MepBLIM
H3 H3JOXKeHHHX B 1. 5.7 cnoco6oB (cM. puc. 19). Pesyabratei: ocb $ap-
KO-JLKypyAKCKONl CHHKJIHHAIH BO3IHMAETCA B 10ro-3anajHOM HanpasJe-
HHH (asumyt 217°) nopg yraom 10° (BTropoit M3 TIpHBeLEHHHIX B m. 5.7
cnoco6oB paet yroJa 15°).

Ilpumep. Ha yuactke 6nu3 k. Tyrkayn (Tamkukckas CCP), rae och
aHTHKAHHAAH J2KaHroy pesko NOrpykaercsl, ee KpblJbf CJOXKeHH aK-
RXKapCKUMH H GyXapcKMMH H3BeCTHSKAMH HHJKHero naijeoresa. HMamepe-
HHS OHJIH BHIIOJNHEHbl HA NSITH CTAHIUAX: IBe H3 HHX OTHOCATCH K CeBe-
po-3anafHoOMy Kpuay aHTukAxHadH (Ne 108 u 106), sneMeHTH 3ajeranu4
‘tooTBeTcTBeHHO 285°/.63° u 310°£.50° u TpH — K I0TO-BOCTOYHOMY KpHI-
ay (Ne 102, 109, 114), saementH 3aneranns 190°£43°, 180°£.32°,
158°£.45°.

Onpenenenne yryia morpyXeHHs LIapHHpPA AHTHKAHHAAH GbLIO mpo-
H3BeleHO BTOPHIM H3 ONHCAHHHEIX B M. 5.7 cnoco6oB (cM. puc. 20). Pe-
3yJAbTaT: aHTHKJHHAAbL JIXKaHroy norpyxaercs B I0TO-3aNafZHOM Hamlpase-
JeHun (a3umyT 277°) nox yraoMm 29° (B cpenneM). Jpyrue meToan maiot
BeTHYHHY 0KOM0 40°,

5.8. Ouenka noJjoxeHHsl LIapHHpa CKJAAKH, KOTAa AOCTYOHO AAS
HaOJioJeH il JHIIbL OJHO KPbIJIO, NMPOM3BOAHTCA NHO NPOCTPAHCTBEHHOMY
NOJOXKEHKIO CHCTEM COCKAAmdaTHX TpeilHH [—V (cm. puc. 3 u 4).
YcTaHOB/EHO, YTO MOJNOXKEHHe KaXKAOM H3 3THX CHCTeM CBSI3aHO C MOJo-
*KeHHeM WapHHpa. [nsa pelenus 3agaun Bunoaxsiercs no 200 3aaMeposn
OPHEeHTHPOBKH TpPeIllHH Ha HECKOJbKHX cTaHuusx. Jas Kaxiofi CTaHUHH
CTPOHTCSl KPYroBasi AHAarpaMMa B H30JHHHSX, KOTOpHE MOABEPraloTCs
crenyloomen o6paboTke:

HAXOAAT Ha JAHarpamMme cHcreMy /, mapajsjessHYIO HAaIMJIAaCTOBAHHIO;

HAXOAAT HAa AHarpamme cHcteMu //—V (MHOrma mpHCYTCTBYIOT He
BCE H3 HHX);

TIPOBOASIT AYTY GOJBIIOTO KPYra, COOTBETCTBYIOLLYIO MepeceyeHHio
NJIOCKOCTH CJ0A ¢ Bepxued moaycdepoid; oHa JOJKHA NPOHTH uepes
neHdTpu cucrem //—V. Ilepeceuerne mapHHpa ¢ KOOpAHHaTHOH cdepod
Ha KaXJOil AHarpaMme OTHICKHBAeTcs YeTHpbMS crmocobGamu (NpH HaJH-
YHH YeTHIpeX CHCTEM COCKIafyaThiX TpemuH) (pHc. 21);

HCKOMasi TOYKH COBTafaeT ¢ NOJIOCOM CHCTeMH // TpeliuH OTpHIBa,
NepNeHAHKYISPHLIX WapHHPY;

oT moJioca cucteMul /V creayer orcuHTaTh No Ayre, H3obpaxkawoiles
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caol, no vacosofi ctpeike 90°; TakHM 06pa3oM onpenensieTcs BTOpas
TOUKA,

ANA HaxOXJeHHA TPeTbedl TOYKH MO TOH Xe JyFe B TOM XK€ Hampas-
JEeHHH HYXHO OTCUHTaTh 45° oT moJioca cucteMn III;

1S HaXOXJeHHS 4YeTBePTOH TOYKH HO TOH Xe Ayre B TOM Xe
HanpasJieHHH HYXHO oTcuuTaTth 135° oT mosioca CHcTeMbr V.

B cuny cayuafinocrefl, nosyyeHHbe TOYKH He coBOapawT. Iasa oTh-
CKHBaHHA HaHJyullefl OLlEHKH ODHEHTHDPOBKH INapHHpa HalJeHHble TOUKH

c

Puc. 21. On-
pejesieHue  Ha-
npaBJieHHsi BOC-
cTavus (morpy-
HeHHs1) LIapHH-
pa CKJAafgKH HO
MOJIOJKEHHIO OC-
HOBHBHIX CHCTEM
COCKJIaAuaTHIX
TpelwuH Ha On-
HOM H3 Kpblib-
eB

C HEeCKOJbKHX HRHAarpaMm MepeHOCATCS Ha OJHY CBOAHYIO, Ha KOTOPOA
rpadHYecKH HaXOMHTCA CPEJHHH pe3yJibTaT.

Ilpumep. MamepeHnss OpHEHTHDOBKH TPEIIMH B KPacCHOIBETax KOro-
BOCTOYHOro Kpuina ®apko-JXKypynxKcKofi CHHKJIHHANA YKe ObIJIH HCTIOb-
30BaHbl NPH ONpejesieHHH Yriia HAKJIOHA INapHHpa cKAaAKH (cM. puc. 19).
B panHOM mpHMepe M B3flJd OPHEHTHPOBKY TPEIIHH IO CBOAHOM AHa-
rpamme (rT. 123, 125 n 127, obuiee uncno mamepenuit okono 600). Bui-
NOJHEHAE H3JOXEHHHIX Bbillle MPHEMOB MO3BOJHJO NOJAYYHTH NOJOKEHHE
LIAPHHPA MO BCEM CHCTEMaM COCKJAan4aThiX TpelllHH. CpefHee 3HaYeHHe
NPOCTPAHCTBEHHON OPHECHTHPOBKH INADHHpA — BO3JHIMasHe TOJA Yr-
gom 10° B manmpaBienHe Ha Ioro-damaj (asuMyr 229°). Cosnapgesse
¢ npuMepoM 1. 5.7 BecbMa GunsKoe.

5.9. ITonokeHHe OCHOBHBIX CHCTEM TpEIIMH Ha CKAajgKe Ge3 mpoBe-
JEHHA NoJeBHX paboT oueHHBaeTca caenylolluM obpazoM. Ha kpyrosyiwo
NHarpaMNy HaHOCHTCS CJIOH B BHJe TOYKH H B BHJe JHHEH, 2 TaKXe
IIapPHHD CKJAAAKH B BHAE TOYKH. lIeHTp OHOK H3 CHCTeM TpelllHH H300pa-
XaeTcsl TOYKOR, pPacrnojoXKeHHOA Ha AYre MepHAHAHA, NPeACTaBASIOMEro
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¢N0f, B MHHHMAALHOM YRalteHHH OT TOUKM IapHHUpA. Octantbubie UeHTPH
CHCTeM CJeAyeT PasMecTHTb MO Ayre TOro e MepHAHaHa ygepe3 45°.
Crenyer HMETs B BHAY, UTO HE BCE CHCTEMH TPEIlBH OXHOBDPEMEHHO MO-
ryr ObITb BCTpedeHH B HaType.

5.10. iMesi B BHAY HEOJIHOPOJAHOCTb CeTH TPEIHH, clexyeT paccMaT-
pHBaTh NonydaeMbie OUESHKH 3JEMEHTOB CTPYKTYPhl MACCHBA Kax MpHOJH-
3uTeJbHbE.



NPHJIIOKEHHE

Ycnosunle oGo3HaueHHs AJS NOCTPOEHHA
KPYroBhIX JHATPAMM TPELIHHOBATOCTH

i — TOUKa HauaJja OoTcYeéTa a3HMYTOB, «CeBep»
[ J ~—- [NOJIIOC TPELIHHbI

[ ] == TIOJII0C CHCTEMbl TPELHH

A  — TOJIOC CHCTEMH TPEIIHH HalJIacTOBaHHSA
® — nomoc nosica onepeHHs pa3pLHBa
® —noMmoC NOBEDXHOCTH CMECTHTENS

=———@— — C/J€X pa3puiBa Ha AHEBHOH NOBEPXHOCTH, H30-
6paKeHHHIl HA HArpaMMe B BHAE TOYKH

& — HanpasJieHHe CMeMLIEeHHS MO Pa3phBY
/
‘P — WapHHDP CKJIaAKH

_ -~ — TIOBEPXHOCTb C/0sA, H306pakeHHasl B BHAE JH-
-

HHH

=== — TOBEPXHOCTb CMeCTHTE/IsI, H306paXeHHass B BH-
Zie THHAH

ows= — MOAC ONEPeHUs pPa3phiBa

-

= H30JIHHHH TNJOTHOCTH TOYeK

wwemem ~——TOBEPXHOCTb,  NEPHEHAHKYJAPHAA UIZPRHPY
CKJIaAKH
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