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CTpoHTENbHBIE HOPMBI CH 484-76

. Hucrpykuus
TFocynapcTBeHHbIH KOMUTET 10 HHIKEHEePHBIM
Cosera Munucrpos CCCP U3bICKAHHAM
no peaam CTEOHTCJIBCTB& B FOpHbIX BblpaGOTKaX,
(Foccrpoit CCCP) npeiHa3sHayaeMbix -
IJS pa3MenieHHst
00BbEKTOB

HapPOJHOro X03ficTBa

1. OBUIHE MMOJOXEHHS

1.1. Tpe6opanus Hactodwedl MHCTpyKuun HeOo6XOAUMO
BBINOJHSATD NPH NPOBEAEHUHN WHKeHeDHBIX U3bICKAHUH B IOp-
HBIX BHIpaOOTKAaX, MpefHa3HauaeMblX JJg pa3MelleHus 00b-
eKTOB HAapOJHOro X03AHCTBa.

1.2, Ilpu npoBefieHHH HHMKEHEDHLIX U3BICKAHWI CJAeLyeT
BBINOJIHATE TpeboBanuda raassl CHull mo uHXKeHepHbBIM H3bI-
CKaHUSIM [JI CTPOUTEIBbCTBA, HOPMATHBHBEIX NOKYMEHTOB IO
IPOEKTHPOBAHHIO COOPYIKEHUH, pa3MenlaeMblX B TOPHBIX BbI-
paboTkax, a TakxKe HOPM, IPABHJI U FOCyAapCTBEHHLIX CTaH-
JapTOB MO HHXKEHEPHBLIM H3LICKAHHSAM, YTBEPXKIEHHBIX HJH
corntacoBanubix I'ocetpoem CCCP, u mpasusn 6e30nacHOCTH
JJIsE TIOZ3eMHOTO ¥ LUAXTHOTO CTPOUTENbCTBA M COOTBETCTBY-
IOLIMX FOPHONOCLIBAIOMIMX [IPeAIPHATHH.

1.3. MHxeHepHble U3BICKAHHA HAJJEXKHT BBLIIOJHATD,
Kak NpaBHJIO, B BA NEePHOAA:

B NOATOTOBUTENbHBIA — COOp M OLleHKa JaHHLIX reoJOorH-
4yeCcKOH, THIPOreoJIOTHUECKOR U FOPHOTEXHHUECKOH JOKyMeH-
TaluH;

B OCHOBHOMH — CIelHaJjibHble HHXXeHePHble H3bICKAHHUS, Ha
OCHOBE DP&3yJBbTATOB KOTOPHIX BBIIOJHAETCS IPOEKTHPOBA-
HHe KOHKPETHEIX 06 beKTOB.

YrBepxaeunn

Bueceus [OCTaHOBAEHHEM
TTHUHUUC Toccrpost FocynapcreenHoro Cpox BBeaenus
CCCP ¥ BHHUMH KomuTtera Cosera B JleHCTBHE
Munyraenpoma Muuucrpos CCCP 1 auBaps 1977 r.
CCccp no AejaM CTPOMTENLCTBA

or 10 masg 1976 r. Ne 66




CriennasibHble HHXKeHepHble M3BICKAHHSI He CJAefyeT Bbl-
NOJIHSITh, €C/IH B MOATOTOBUTEbHBI INEPHON YXKe HMeeTcs
MOJIHBIA KOMIUIEKC HCXOMHBIX [AHHBIX, HEOGXOAHMBbIX ISt
IIPOEKTHPOBAHHS 0O'BEKTOB.

CrnenxanbHbple HHXEHEDHble H3BICKAHHSI HAAJMEKHT Bbl-
TIOJIHSITH NIPH OHOM H3 CJIeLYIOLIHX YCJIOBHI:

a) HaJIMYMH KaMep C He3aKpemJeHHOH KpoBJeH;

6) OTCYTCTBHH TeOJIOTHUECKOH, MHAPOTre0/IOTHUECKOH HJIH
MapKiueiaepckol JOKYMEeHTalHH;

B) pa3MelleHHH B FOPHBIX BHIPA6OTKax OGbEKTOB C JAJIH-
TeJBHBIM CPOKOM 3KCIIyaTallHH.

1.4. VMiHxXeHepHble H3bICKAHHS CJEAYeT BHINONHATH MO
nporpaMMe (NmpOEKTY), B KOTOPOH HOJMXKHBI ObITh Npexy-
CMOTpEHbl HeoGXOJHMBle COCTaB M OGBEM HCCJAeNOBAHHH,
onpejiessieMble B 32aBUCHMOCTH OT I'e0JIOFHYECKHX, THAPOreo-
JIOTHUECKHX H I'ODHOTEXHHYECKHX YCJOBHE TOPHBIX BHIPa60-
TOK H XapaKTepHCTHK pasMelllaeMbIX B HHX OGbEKTOB.

2. HMH)KEHEPHBIE H3bICKAHHSA
B MOJATOTOBHUTEJIbHbLIA NEPHON,

2.1. B NOATOTOBHTENbHBIN NMEPHOA JOMIKHBI GBITH BHINOM-
HeHHl cJefylolHe paGoTh:

a) H3yueHHe TeOJIOTHYECKON ¥ FOPHOTEXHHUECKOH JOKY-
MEHTAaIHH;

6) u3yuyeHHe I'HAPOre0JOTHYEeCKUX YCAOBHH;

B) BH3YaJlbHOEe 06CJIeJ0BaHHe COCTOSIHHS TOPHBIX BBIPA-
60TOK.

2.2. Ha ocHORaHHM H3yueHHsi MaTepHaJiOB Tre0JOrHYe-
CKOH M TOPHOTEXHHYECKOH JOKyMEHTAlHH, TIOJYYEeHHHIX B
npouecce NPOeKTHPOBAHHS, CTPOHTENbCTBA H KCIVIyaTalUH
FOPHBIX BHIPAGOTOK, MNOJKHE! ObITh ONpeleseHbl clefyollHe
MOKAa3aTeJsH:

rIyGHHA PAcMOJIOXEeHHS PEeKOMEHAYEMHIX K HCIOJIb30Ba-
HHIO BLIPaboTOK;

XapakTep 3ajleraHHsl NOPOJ ¥ YroJ HX MajeHHs;

JIMTOJIOTHYECKHH COCTaB MOPOJA W MOILHOCTh OTHAE/ABHBIX
CJIOEB;

JaHHble O TPEIIHHOBATOCTH MOPOA (YMCIO, HHTEHCHB-
HOCTb M NPOCTPAHCTBEHHAS OPHEHTHPOBKA OCHOBHHIX CHCTEM
TPEILHH) ;

JaHHBle O (H3HKO-MEXaHHYeCKHX CBOACTBAX MOPOA
(npenenbl NPOYHOCTH Ha ONHOOCHOE CXKAaTHe H pacTAXKeHHe
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B 06paslie IPU €CTeCTBEHHOH BJIaXXHOCTH W B BOJOHACHIIIEH-
HOM COCTOSTHHH, OG'bEMHBIH BeC);

NAaCMOPTHbIE NAHHBIE MOAXOAHEIX H PEKOMEHLYeMbIX K HC-
noJb30BAHUIO BLIpaGoTOK (hopMa ceueHHsi, reOMeTpHUYECKHE
pa3Mepbl BbIPaGOTOK, IEJHKOB, THI H IJOTHOCTH KpPEIH);

MOIIHOCTb HH2KHEro HeCyulero CJa0sl M CKaJbHOTO CJI0S
TIOTOJIOUHHBI;

pacnoJsoKeHHe BbIpa6OTOK M UENHKOB IO OTHOLIEHUIO K
HaIJIaCTOBAHUIO  TOPOA M TJaBeHCTBYIOUleH  cucTeme
TPelHH.

2.3. Ha ocHOoBanuu u3yueHUS] MapKILIEHAEPCKOH IOKY-
MEHTalHH AOMXKHEI ObITh YCTaHOBJIEHBI:

reoOMeTpUyYecKHe XapaKTePUCTUKH pEKOMeHJyeMBIX K HC-
[OJIb30BAHUIO BHLIPAGOTOK — (hOpMa CEYEHHMS], IIMPHHA, BHI-
coTa W JJMHA BBLIpAGOTKH (Kamephl), IMIHDHHA HPOCEYKH
MEXAY LeJHKaMu;

reOMeTpPHYECKHE XaPAKTEPHCTHKH MOIXOAHBIX BBIPA6O-
TOK (OT CTBOJIOB IO PEKOMEHAYeMbIX K HCIIO/Jb30BAHHK BbI-
paboToOK) — pasMephl NPSMBIX y4aCTKOB, NIOBOPOTOB, Cy¥Ke-
HHIl H pacIIHpeHHl BbIpaboToK;

YIJIBl HAKJIOHA BBIPAGOTOK;

HIupuHa OTpaGOTaHHOrO YYacTKa WM JJHHA IOJS;

YHCI0 ¥ IJIONA/b IOIEPEYHOTO CeUeHUs] MeXKCTOJI60BBIX
LEeJHKOB;

pasMep MJIOLIAAX KPOBJH, NPUXOAsIleics Ha paccmar-
pUBaeMBbll 1eJHK;

pasMepnl ILeJHKOB (BbicoTa, INMPHHA, JJIHHA) W HX
dopma.

2.4. Tlpu OTCYTCTBHM TJIAHOB TOPHBIX BHIPAGOTOK, HX
npoouacH U paspe3oB HaJIEKHT BLIIOJHATH MapKIIeHiep-
CKYIO CheMKY TOPHBIX BHIPa6OTOK B COOTBETCTBHH ¢ Tpe6o-
BaHUAMH TeXHUUeCKON MHCTPYKIHHU IO NPOHM3BOJCTBY MapK-
meHdnepcKux pabor.

B pesyJsbrare cheMyy HeOOXOAMMO COCTAaBHTh MapKIIeH-
JEPCKYI0 JNOKYMEHTALHIO: IJIaH WM IPOEKIHI0 TOPHBIX Bhl-
paboTOK, MPOAOJLHBIE ¥ IONepeyHbie paspe3n. Macmra6
rpaduyeckof JOKYMEHTalHH ClelyeT YCTaHABJAHBATH MCXO-
st u3 TpeGOBaHUH K NPOEKTHPOBAHHIO OObekTa U TexHuye-
CKOll HHCTPYKIIHH IO NPOH3BOACTBY MapKIIeHAEPCKHX PaborT.

2.5. Ha ocHoBanMu ana/nn3a MapxileijepCKOH ROKyMeH-
Talui HeoOXOAUMO COCTaBHUTb [eTajbHble pPaspesnl Mo Kax-
1o BeipaGoTKe (MOAXOAHOH BHIpaGOTKe, OUHCTHOH KaMmepe,
MeXKaMepHOMY LeJHKy U T. [.) ¢ HaHeCeHHeM Ha HUX JaH-
HbIX, XapaKTepH3YIOLIUX Teo/IOTHYeCKHe YCAOBHUA.



[eonoruueckyio NOKyMEHTAUHIO TOPHBIX BHPABOTOK CJe-
JYeT BBINOJHATHL Ha paspesax p Macirabe 1:200.

2.6. Ha ocHoBaHHH H3yUeHHS TeOJOTHYECKOH, THIpOreo-
JIOTHYECKOR H HHXKEHEPHO-reoJIOTHUECKOH JOKYMEHTAalMH
JOJI?KHBL OBITh YCTAHORJEHH THAPOTEOJOTHYecKHe YCJIOBHA
TOpPHBIX BHIPabOTOK (HaJHYHe H BeJHYHHB BONOMPUTOKOB),
[Tpu pasmemienun TOPHBIX BHIPAGOTOK B COJIEHOCHBIX I1OPO-
Jax NOMKHBl ObITh onpefieleHn! Koshdumnenr GUALTPALHY
BONIOHOCHLIX TOPU3CHTCB, CKODOCTHL GHAbLTpAIUNY, NIEE30MeT-
PHUECKHUH HATIOP.

2.7. B pesysapraTe BH3YyaJbHOrO 06CAeIOBAHUST HeOGXO-
OUMO YCTAHOBHTE!

COOTBETCTBHe MAHHBIX TEOJOTHUECKOH ¥ MapKluehaep-
CKOH JOKYMEHTalUUN ParTHYECKOMY COCTOSHHIO TODHBIX BBI-
paboToxk;

COCTaB U COCTOSIHHE MOPOJ IO KOHTYDY CEUCHHs NOJA3EM-
HBIX BBIPAGOTOK, CK/JIOIHOCTBL TNMOPOA K MYUYEHHIO, OTC/AaHBa-
HHIO B CTEHKAX U KPOBJIe BHIPAGOTKH;

(paxTHUECKOe COCTOSIHHE MeKKaMepHBIX IeHKOB, CKJOH-
HOCTh MOPOJ, CAaralollux HeJHK, K OTCIAaUBAHUIO M I1ACTH-
HEeCKOMY BbLIAABJAUBAHHIO;

HaJuyue KOHTAKTOB MeXAY NeTHKOM H HOTONOUMHON H
XapaxTep CHeIJIeHNS TOpOJ, CAAramuyux UeJHK U IOTO-
JIOUNHY;

dhakTHIeCKOe COCTOSHUC KpeNH, HaJHuHe TpeIHH B Oe-
TOHHOW W KeJjle306eTOHHON KpenH, Hajnuuue u3ruba sJaeMeH-
TOB MeTasJsIHdecKOH Xpenu wujaH AedopMaluH IUTAHTOBOH
Kpenu u T. JI.

2.8. Ha ocHoBe aHa/nM3a JaHHHIX re0JOrHYECKHX, THAPO-
reQJIOTUYECKHX H MHIKEHEPHO-TeOJIOTHUECKUX YCJIOBHH U pe-
3y/JbTATOB BH3ya/JbHOTO OOCJAENOBAHHS COCTOSHISA TOPHBIX
BEIPABOTOK NOMKHO OLITH COCTABICHO 3aKJAKWUYEHHe O Iieje-
C000PA3HOCTH BLITONHEHUS CHENUaNbHBIX HHXEHepHO-reo-
JIOTHYeCKHX paboT U UX o6beMe.

3. CNEUHMAJIbHBIE WH)XEHEPHBIE
H3bICKAHHSI B OCHOBHO¥ NMEPUOIA

3.1. B cocraB cneUHaNbHBIX HHXKEHEPHBIX M3BICKAHHH
NOJIKHBl BXOJUTh B HE0OXOAUMBIX 006BeMax cieiyioulie BH-
Jpl HATYPHLIX K 1a60PaTOPHBIX HCCAEL0BAHMM:

u3ydeHHe aspoJIOrHYeCKHX XapaKTePHCTHK TOPHBIX Bbl-
paGoToK;

OypeHile CKBAXHH II 0T60p 00pas3uoB rOPHBIX NMOPOA;



H3yyellne CTPYKTYPHBIX CBOHCTB FOPHBIX MOPOJ;

usyuchne (pU3NYECKHX CBOMCTB TOPHBIX NMOPOJ;

H3ydyeHHe MeXaHIYeCKHX CBOHCTB IOPHBIX IOPOL;

U3yUEHNE HaNPSKEHHOTO COCTOSIHIIA TOPHBLIX NOPOJ;

H3yueHHe THAPOTe0JOTHYECKHX YCNOBHH yyacTka.

3.2, Tlpu usyyeHnu a3poJOTHYECKHX CBOMCTB TOPHLIX BbI-
paboToK NOJIKHBEI GHITE ONpeleseHsl a3pOAHHAMUYecKoe CO-
NPOTUBJIEHHE TOPHBIX BLIPaOOTOK, TeMIepatypa M OTHOCH-
TeJdbHasl BJAaXHOCTb BO3JyXa B BHIPAGOTKaX, 3aNBIIEHHOCTD
BO3/yXa H MHTEICHBHOCTD BbIJEJeHHS PYAHHUHBIX ra3os,

3.3. Bypenune ckBaxkuH 1 oT60p 00PasiOB TOPHLIX MOPOXK
cjejyeT NPOU3BOAUTH [AJIS H3yUEHHS (PH3HKO-MEXaHHUECKHX
CBOMCTB I'OpPHBIX IIOPOJ, WX TPEUIHHOBATOCTH, CJAOHUCTOCTI H
pacc/IanBaeMOCTH, HANPSXKEHHOTO COCTOSIHHSA, a TaKke MJA
omnpese/IeHHST CKOPOCTH PACHPOCTPAHEHUs] YIPYIHX BOJH.

Ofuee yncno CKBAXKHH, TOYKI HX 3aJI0XKeHHs, Hanpas-
JeHue, rayOuHa, AMaMeTp M PEXHM TNPOXOAKH AOIKHBI
OBITh OIlpeaeJsieHbl NMPCEKTOM HCXOAS H3 Ha3Ha4Y€HMsI BBIpa-
60TOK, YCJIOBHI 3ajeragusl MOPOL M HX JHTOJNOIO-CTPYKTYP-
HBEIX OcoBeHHOCTEH.

Ha xaxpaoM yuacTke ropHblx BbIPaGOTOK JIOMXKHO OBITH
He MeHee JIBYX KyCTOB CKBaxKHH (IO 4 CKBaXHHEI B KaXAOM
KycTe), 2 B Kax/JOi PEeKOMEHAYyeMOH K HCIOJ/b30BaHHIO He-
3aKpenJieHHoH KaMepHO#l BhIpab0TKe B TOUKax, MPeayCMOT-
PeHHBIX JJist oT0opa 006pasuoB NOPOJ, He MeHee OJHOTO
KycTa.

Ilns onpenenenus ¢uauKO-MeXaHIUECKIIX CBOHCTB TOP-
HBIX TTOPOJ NpH OYypeHHH CKBax<HH HeOOXOAMMO 00eCneyuThb
MakcumadbHbli (6uskuit Kk 100%) BbIXON KepHA, a TaKkKe
COXpaHeHHe €CTECTBEHHON BJaXKHOCTH H CJOXKEeHHs o0pas-
110B MOPOS.

3.4. Ot6op, ynaxoBKy, TpaHCIOPTHPOBaHHe M XpaHeHHe
06pas3noB TOPHLIX MOPOJ CJAEeAYeT BHINOJHATL B COOTBETCT-
BuHu ¢ tpeGoBanusimu [OCT 12071—72 u TOCT 21153.0—75.

O6pasnw mopox HeoOX0AUMO OTOMpATH M3 KaXAOH JH-
ToJloruyeckoit pasnoctu. Jlavua o6pasuos AoJxcHA ObITh He
meHee 200 mM. Jnamerp KepHa JJ/si CKaJbHBIX MOpoOJ HOJ-
KeH ObiTh 40—50 MM, s noayckanbubix — 40—100 MM, a
IJ1si COJEHOCHBIX — He MeHee 80 Mm.

3.5. Ilpu usyueHHH CTPYKTYPHBIX CBOHCTB TFOPHBIX MOPOJ
ClelyeT OmpejensTk MapaMeTpPsl HX TPeLIHHOBAaTOCTH, pac-
CauBaeMOCTH M CJOHCTOCTH, a TaKXKe MOPHCTOCTb.

36 Ilpn u3ydyeHHHM CJOMCTOCTH H pPaccJauBaeMOCTH TNO-
pox Heo6XOAMMO BHINMOJHSATL Clefylomue TpeGoBaHus:



a) Hccaea0BaHHS AOJIKHBI BECTHCH He MeHee YeM B JABYX
CKBaXKHHAX;

6) paspesbl IO 3THM CKBAX{HHAM CJeAyeT BBLIIOJHATH B
macuwrage 1:50. Ha paspesax HeoOxoanMo (HKCHPOBATH
reojioro-nerporpaduueckie TUNB OCAaGJAECHHH KOHTAKTOB.
Paccrosuns mexpy ocaabieHHBIMH KOHTAKTaMH, NPeBLIIIa-
fomue 0,1 M, Ha pa3pesax ciemyer fOKasblBaTh B MacuiTale,;
paccrosuns Meree 0,1 M mpUHMMATh YCJIOBHO paBHbIMH
0,1 M, o6sa3aTebHO yKaablBas reoJioro-nerporpaduyeckue
THIIBI KOHTAKTOB;

B) AJA OLEHKH KOHTAKTOB CJIOEB B YCJIOBHSX TOPHBIX
BbIPaGOTOK HEOOXOJHMO ONpeneNsiTh HPOYHOCTh OcJabseH-
HBIX KOHTAKTOB Ha PaspblB B HaNpaBJeHHH, NEePIeHIHKYIAD-
HOM K KOHTAakTaM, YyJAedbHOE CUENJeHHe H Yyrojg BHYT-
peHHero TpeHus Ha KoHTakTe. ONHOBPEMEHHO HeO00XO0AHMO
OnpefessiTh mpelesibl IPOUHOCTH IOPOJ, NpH CHATUH, a B
N260pATOPHLIX YCJIOBHUSIX — MOAYJb YIPYrocTH, KO3(PGhHIH-
eHT nomnepeuHodl aedopMallid u NOJHble KpuBble nedopma-
UM OT Hayaja HarpyxkeHus po paspyuenus. [lpemennt
NPOYHOCTH IIPU CKATHH CJeflyer ONpefefsiTb NJs BCEX CJIO-
€B II0pOJ, a fedopMalHOHHBIE XapaKTePUCTHKY — IS KaX-
nol merporpaduyueckoll pa3sHOBHAHOCTH;

r) IpH HM3yYEHHH PacclanBaeMOCTH NOPOX IO KepHy He-
06X0MMO OIleHHBATh reojoro-nerporpaduieckde GaxkTophl,
ocaGuBIIKe NMOBEPXHOCTb PaspylleHHss KepHA, XapakTep
paspyuieHHs IOBepXHOCTH, AJUHY 0OJOMKOB KepHa, noKasa-
TeJW TPELIMHOBaTOCTH TMOPOX, 3/JAeMEeHTHl 3aJeraHus KOoCoi
CJIOUCTOCTH.

PesyJsbTaThl ONMUCAHUI OPOA U NOBEPXHOCTH paspylie-
HHA KepHa npu OypeHHH W ChelHalbHbIX HCHBITAHHAX HeOoO-
XOAHMO 3aHOCHTL B (OPMY, COAEPKAILYIO CBEJeHHs O HaH-
MeHOBaHHNY NOpOJ, I1yOuHe O0T60pa npob, yrie rajieHds no-
POA, XapaAKTEPHUCTHKH TOPLOBLIX NOBEPXHOCTEH KepHA NpH
paspylLleHHH M NOBEPXHOCTH PAacKaJbIBaHHS, & TaKXKe CBe-
JleHusi 0 TIpefiesiax NPOYHOCTH HA CKAaTHe H HAa Pa3phIB B Ha-
npaB/ieHHuH, NapajajeflbHOM W NepPUeHAHKY/IAPHOM K CJIOH-
CTOCTH, MOAYJe ympyroctd, Kosdouiuente [lyaccora, 06b-
eMHOM Bece, BIAXKHOCTH H MOPHUCTOCTH.

3.7. Ilpy n3yueHHH TPELIMHOBATOCTH TOPHBIX NOpOX He-
O6XOILI/IMO ONpefessaTh CaAeAyoUne TapaMeTPbl TPEUIHH:

YHCJIO CHCTEM TPEIHH;

paccTodHre MeXAy TPeUlHAMH B CHCTEMAX;

B3aUMHYIO OPMEHTHPOBKY CHCTeM TpelHH (asHMyT H
YroJI aJleHus) ;
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JUIHHY, WHPHHY 1II ¢OpPMY NOBEPXHOCTH CTEHOK TPELIVH.

Ilpy H3yyeHHH TDPEIIHHOBATOCTH B OOHaXKEHHAX TOPHHIX
IIOpPOJ, H IO KepHY CJeLyeT TLATeAbHO OMHCaTh MopdoJo-
THIO NIOBEPXHOCTEHN ocaab/ieHust H XapaKTePHCTHKY 3aloJHs-
olero Matepuasa. B mokymenranuuu OOHa)KeHHH TOPHBIX
MOpOJL, JOJIKHBI OBITH OTPa)KeHbl opMa M pa3Mmepnl cjara-
oUKX Maccup 06710K0B. BJoYHOCTL ¥ TPELIMHHYIO IYCTOT-
HOCTb IIOPOJ HeoOXOAMMO OLEHHBATb IO COOTBETCTBYIOLLEH
METOLUKE.

3.8. ITopucrocTh MOPOA CJAELyeT NpPHHHUMATb B NPOLEH-
Tax 10 OTHOLIEHHIO PA3HOCTU HX YAEIBHOrO ¥ OOBEMHOrO
BECOB K YIeJbHOMY Becy. ¥ IeJbHbIH Bec TOPHBEIX IIOPOA He-
o6xomumo onpeneaste mno I'OCT 5181—64, a oObeMHBIH
Bec — 1o 'OCT 5182—64.

3.9. Ilpu u3yueHun ¢u3NUECKHX CBOHCTB TOPHBIX MOPOM
JOJMKHBl OLITh ONpefe/enbl: 00beMHBIH Bec, €CTeCTBeHHasi
BJIaXKHOCTh, TEMJIOBBIE CBOHCTBA, NOKa3aTeJaH INPOHHLAEeMO-
CTH JKHJKOCTH H I'a30B uepe3 ropHble MOPOABI, KO3(POHIHEHT
ra3onpoOHUILAEMOCTH.

3.10. Ilpu M3yueHUHU TENJOBbIX CBOHCTB TODPHBIX IOPOJ,
clelyer ONpefeNuTh HX TeMIepaTypy, Ko3QQUIHeHT TeIo-
NPOBOJAHOCTH, VAEJNBHYIO TEIMJIOEMKOCTb H KO3(P(QHUHEeHT
TeMIIepaTypONpPOBOAHOCTH. TeMnepaTypy ropHBIX MODPOJ HE-
06X0QMMO ONpeNeNsiTh B HAaTYPHBIX YCJIOBHAX TEPMOAATYH-
KaMH. YIeJbHYIO Tel/I0OeMKOCTb FOPHBIX TOPOJ CleAyeT Oll-
penensith B 1aGOpaTOPHBIX YCAOBHAX Ha o0pasiiax 1o Mero-
Iy CMelleHust UJIH MEeTOLY MMKDOKaJOpHMeTpa PeryJspHOro
TEMIOBOTO pexnma, KO3(QOHIUEHT TeMIepaTyponpOBOLHO-
CTH — 110 TIEPBOMY METOLY, a KO3(Q(PHULHUEHT TelJoNpOBOLHO-
CTH — IIO0 BTOPOMY.

3.11. TlokasaTenn NPOHMLIAEMOCTH Ta30B Yepes ropuble
nopoAbl ¥ K03 (UIHEHT Ta30NPOHHIAEMOCTH CAEAyeT Ompe-
IeJsSTh B HATYPHBIX YCJAOBHSX IO LIEJIEBOMY METOLy MyTeM
HATHETAHUS rasa, a [I0KA3aTe]Iu MPOHHIAeMOCTH XKHUAKOCTeH
uepes ropHbe NOPOAbl — IO METOAY HarHeTaHHS (B CYXHX H
06BOJHEHHBIX MOPOAAX) MJIH IO METOLY OTKauku (B BOALO-
HOCHBIX ITOPOJAXx).

3.12. IIpu m3yuyeHHMM MEXaHHUECKHX CBOHCTB TODPHBIX IIO-
POI B HaTYPHBIX YCJIOBHAX AOJKHbI OBITH ONPeJENEHHl Mpe-
JleNbl IPOYHOCTH NOPOJ, B MaCCHBe IIPH CXKaTHU M H3rube u
CKOPOCTH PacnpoCTpaHeHHs yNPYrHX H YIPYromlacTHYeCKHX
BOJIH; B J1aGOpPaTOPHLIX YCJHOBHSAX Hpe/enbl NPOYHOCTH IPH
OJHOOCHOM CXAaTHH H OJHOOCHOM pacTsi3KeHHH, Npeaes HJIH-
TeJIbHOM NMPOYHOCTH TPH OGBEMHOM CKaTHH, YAeJbHOE Clell-
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JieHiie, YroJl BHYTPEHIIero Tpellnsi, MOAYJab YHPYTOCTH, K03(-
¢uuucur Ilyaccona, ynpyras mnedopmanus obpasua Ipu
Harpysxe, pocturatomeit 809% paspymawomei, BeJHYHHA
npefeabHOU Ae(OpMaliK NOJ3yYyeCTH B 3aBHCHMOCTH OT
UDLJIOXKEHHLIX HArPy30K, BpeMs OO PaspyLIeHHs.

3.13. Tlpenen npoyHOCTH CKAJBHBIX M NOJYCKAJBHBIX 10-
POL B MacCHBe Ha CXKaTHe W U3TH0 CleLyeT ONpeieNsiTh CO-
OTBETCTBEHHO MYTEM Da3RaBJMBAHHS MJH H3rH0a Npo0Jb-
HOJI MTPU3MBl B HATYPHBIX YCJIOBISX.

IIpenen nPOYHOCTH UPU OANOOCHOM CXAaTHH M OJHOOC-
HOM DacCT/AXeHHH ClefyeT ONpefeJsTb COOTBETCTBEHHO IO
I'OCT 21153.2—75 u TOCT 21153.3—75 uin B HeoOXOIH-
MBIX CAYYATX 1O COOTBETCTBYIOUINM METOILHKAM.

3.14. YnenpHOe cuenseHne u yroad BHYTpPEHHero Tpe-
HHS CJACAYET ONPERENSTh C NOMOLLbI0 CTaOHJOMETPOB X
CPe3HLIX NPUOOPOB, & YroJ BHYTPEHHETO TPEeHHs 110 KOHTax-
TaM ¥ IPOCTOAM — IO METOAY OLHOMJIOCKOCTHOrO CABHTA.

3.15. Monyns ympyrocty, xoadduuient Ilyaccona u
yIpyryo AepopMmanyio ofpasna NpH Harpyske, LOCTHramw-
wei 80% paspymawef, cieayer onpeseasiTh NpH OJHOOC-
HOM CXATHII LHJAHHApHYECKUX 06pas3uoB M APYTHMH CIIO-
cobaMm.

3.16. BenuuuHy npepenbHoll fedopManum IOJ3YYECTH B
24BICHMOCTI! OT NPHJOKEHHBIX HArpysok, BpeMs A0 paspy-
wienis 06pasuoB NOPOA U npejel JJUTeNbHOH INPOYHOCTH
HOPH CXKATHH CJeAYeT ONPefeNsTb Ha PBIUAXKHBIX, NPYKHH-
HBIX HJIH THAPaBJIHYECKHX YCTAHOBKAX.

3.17. CKopocTb pACHPOCTPAHEHHS MPOROJNBHBIX YIPYTHX
I YOPYromiacTHUecKix BOJH B TOPHBIX IIOPOAAX CJIefyer
onmpefenaTe MHWBb AJ5 BHIPAaGOTOK B 30HAX BO3MOXKHBIX
CWIbHBEIX paspyllenuil. Pacnpenesernyre cKOpOCTH TNPOROJb-
HBIX BOJIH BO BMellalolHX NOpofax HeoOXOAHMO yCTaHaB-
JIHBATb HENOCPELCTBEHHBIM H3MepeHHeM BpeMeHH npobera
BOJIH B 3THX NOPOAAX. B MOIOJHTHBIX MOPOAAX, e OTCYT-
CTBYIOT KPYNHBE HAapyIIeHHs TuIla 30H JpoGJenus u Tpe-
LIIH, [OTYCKAeTCS ONMpPEeNeNATh CKOPOCTb PaCHpOCTpaHeHUs
IPOAOJBHLIX BOJH MPH HCIBITAHHH 0GPasloB FOPHBIX MOPO,
cornacio 'OCT 211563.7—75. a5 onpefeaeHusl CKOPOCTH
pacnpocTpaneniiss KoneGaHHH B CEACMHYECKOM JHANAa3OHe
yacror (0—300 I'y) crenyer mpuMeHsiTh OObIuHBle reopusu-
yecKie MeTOAsl CO CTAaraaprTHoil ammapatypoil. Onpenede-
A0 CKOPOCTH PACHPOCTPAHEHUS NPOJLOJBHBIX BOJH AOJIXK-
HO NpeAllecTBOBATh H3yueHHe meTporpadHyecKoro cocrasa
yJyacTKa MCCieyeMOro MacCHBa, YCJIOBHI 3ajeraHusi MOpPOL,
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4HM30TPONIUM YIPYTOCTH, CJOHCTOCTH, TpPELIUMHOBATOCTH U
HapyIIeHHOCTH nopof. I1pu onpenesnenuy CKOPOCTH pacmnpo-
CTpaHeHHsl YAAPHOH BOJIHBI B 30HE YIPYrollacTHYeCKHX Je-
¢opmauuii Ha paccTosHuu Ao 20 pajguycoB 3apsna INpH
B3pbIBE CJELYeT PErHCTPHpOBaThL [BA BHIA BOJH: YNpYTHe,
IBUXKYIHECs nepel GPOHTOM OCHOBHOH IIACTHUYECKOH BOJI-
HBI, ¥ TIJIACTHYECKHE.

JJist IpUHATHS KOHEYHBIX pe3y/bTaTOB NEHCTBHS B3pPhIBa
HEOOX0J¥MO ONpEeNENHTh €r0 TapaMeTphl, XapaKkrepusyio-
mye yAapHyIo BOJHY.

CKOpOCTE pacnpoCTPaHEHHS yLapHOH BOJHBI HEOOXOAH-
MO ONpeNedsiTh B AUANas30He HanpsxeHui Ha GpoHTe ynap-
HOH BOJIHBI, MPEBBINA0OIIEN NIpefes YNPYrax pedopmanii
H3yuaeMbIX TOPHBIX IOPO/.

CKOPOCTb pacHpocTpaHeHHsl yAapHOIl BOJHBI CJaedyeT
ONpEeNeNsiTh B BBIPAOOTKAX, PACNONOXKEHHLX B MacclBse Io-
POL ¥ NMoJOOGHBIX BHPAabOTKaM, B KOTOPBIX MPOEKTHPYeTCH
pasMemnieHue 06beKTa.

IIpu oTcyTcTBIM TaKHX BLIPAGOTOK HEOOXOAMMO I1ICIHOJIb-
30BaTh KOCBEHHbBIE METOIEI OINpeeseHHs] CKODOCTH paclpo-
CTpPaHCHHS YILAPHBIX BOJH.

3.18. Ilpu BrIGOpe ompefeseHHOH CXeMpl MeTOAa pas-
rpysku HeoGXOZMMO YYHTBIBATH BIJ HANPSAXKEHHOTO COCTOS-
HHS [ICCAeNyeMoro o6mekTa (OJHOOCHOE, ILTOCKOe, 00beM-
Hoe), HATpPAaBJAEHUST TVIABIBIX HANpsKelill I reo/orinyecKue
GbaxTope!l (TPEUIMHOBATOCTb IIOPOJ, aHH30TPOMNHS, XpYIl-
KOCTb, IIPOYHOCTb 11 T. JL.).

Hcenenyemblit 06beKT CJAeAYeT OTHOCHTIL K TOMY INIK
HHOMY BUAY HAIIpSAXKEHHOrO COCTOSIHIS HA OCHOBAHIM Ce-
IOYIOUHX KauyecTBEeHHBIX Ipajalnii:

K OJHOOCHOMY HampsiKeHIIOMY COCTOSIHIIIO — CPEJHIOI0
0 BBICOTE YACTb CTOJIOYATHIX LENHKOB C OTHOUIEHHEM BLICO-
Thl LeJUKa K ero AuaMerpy (wimpixe) GosabiiiM, uyeM 2—
2,5;

K TJIOCKOMY HANPSI)KEHHOMY COCTOSIHHIO — CPEIHIOI IO
BBICOTE YACTh JIEHTOYHHIX 1I&JIHMKOB, €CJII BhICOTA LIEJTHKA B
1—2,5 pasa Gosblie IIHPUHBI, MACCHB TOPHBIX MOpPoJ BOJH-
31 ofHaxeHu# na ray6unax no 0,5—1 m (crenkn Bbipado-
TOK, LeJHKOB) ;

K 00beMHOMY HaNpsKEHHOMY COCTOSIHHIO — BCe IIpOYUe
00bexThl (LIMPOKME LEJHKH, MaCCHB BOKPYT OJAMHOUHOMH BHI-
paboTKH, HeTPOUYTHIH MaCCHUB).

BriGop cxeMb MeTola pasrpysku HeoOXoguMmo NPOU3BO-
IHTDb MO CJIeAylollel TabuIle:
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Xapakrep Ha-
npakentoro |Hanpasaeume raap-| FoproTexnnueckue | PeKOMeRILyeMule ‘izg’f
COCTOAHHS HBIX HaNpsXKeHH#H 06beKTh CXeMbl MeTona °
MaccuBa Pasrpys3ku KHH
Hewussecto HerponyToiit Meron ¢ uent-| 3
Maccus pajJbHOH  CKBa-
KHHOH
O6bemuoe
UssectHo onHo |[HerponyTelit MeTonsl ¢ 1
HAW BCe HAam-|MacCHB, K- |UeHTpaIbHO
paBneHns POKHIT LeJHK CKBAXKHHOHN U
BHUMU 2
ITaockoe HewnspecTso Vaxuii  senTou-|To XKe 1
HEII HeJuK,
CTeHKH BLIpA-
6oTKH
OnunoocHoe  (M3BecTHo Bricokuit Metox BHUMH| 1
croabuarslit
3,704
ITepexomnoe |HenspectHo 3ona Bokpyr |Mertox ¢ menr-| 2
ONMHOYHOM BH- |pajbHOH  cKBa-
paBGoTKH KUHOM

Brifop HanmpajeHust H mopsinka OYPeHHsI CKBaXKHH, pe-
KOMEHJyeMBIX KOMIIJIEKTOB 000PYAOBaHUs H H3MEPHTEAbLHON
anmapartypbl ClefyeT INPOH3BOAHTL IO COOTBETCTBYIONIEH
METOJUKE.

3.19. 3navenns MCAyJasS YOPYrocTH H Kodbduuuenra
Tlyaccona neo6x0nHMO ONPeAENATh HAa TeX Xe€ KePHax U B
TeX JKe HanpaBJeHHdX, HA KOTOPHX onpejensianch pedop-
MauHy pasrpy3kH.

3.20. PaccrosiHns no [AJiMHE CKBaxXKMHEI MeXZAy MecTaMH
H3MepeHN HaNpSKEHUHA CAefVeT NIPUHHMATb MHUHHUMAJBHO
posmoxapimu (0,2—0,5 M), B oTAeIBHBIX CAyYasx 3TH HU3-
MepeHiss HeoOXOAMMO MPOH3BOAUTL O HECKOJBKUM OJHM3KO
pacnonoxeunbim (0,5—1 M) napansesbHBEIM CKBaXXHHAM.

L5t usMepenns HanpsiXKeHHH B HATYPHBIX YCJIOBHSIX J10-
nyckaercs npHMeHeHue npubopos tuna BII-18 u MTI'/I.

3.21. I'mpporeosioruyeckue yc/IOBUA y4acCTKa TFOPHBIX BbI-
paboToK ClAefyeT H3yUaTb COINIAaCHO BpeMeHHOH HHCTPYKUHMH
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10 THAPOTEOJOTHYECKOMY ¥ HH2KEHePHO-TeOJIOTHUYECKOMY
00C/yKHBAHUIO TOPHO-5KCIJIYaTALlHOHHBIX PaBOT Ha MECTO-
POXAEHHAX TBepAbIX IofesHuix HckonaeMeix BCETHMHIEO
Munucrepcrea reosiorun CCCP.

4. OBPABOTKA MATEPHAJIOB
H COCTABJEHHME OTYETA

4.1. Bce panHBle, MoJyyaeMble IPH HATYPHBIX M Jabopa-
TOPHBIX HAGJIONeHHSX M HCHLITAHUSIX, HEOOXOAMMO 3aHO-
CHTP B IIEPBHUYHYIO JOKYMEHTALHIO — XKYPHajl BH3ya/JbHOTrO
0oCMOTPa BHIPABOTOK, XKypHaJ oT60pa 06PAa3lOB H3 CKBAXUH
¥ TOPHEIX BLIPAGOTOK, XKYPHAJ H3YUeHHS TPEIIHHOBATOCTH
HOpPOJ, KypHaJ JafopaTOPHLIX HJIM HATYPHBIX HCC/IEN0Ba-
HUH PH3UKO-MeXaHUUECCKHX CBOHCTB MOPOJ, U T. A.

4.2. Tlpu HakoN/IeHHH AAHHBIX HaTypHHIX u Jabopatop-
HLIX HaGJIOfeHUA ¥ HCIBITAHUI CcilejgyeT IIPOM3BOAHUTH HX
aHanu3 u mocrpoesue rpadukos nedopmanuifl mopojg NpH
HCHBITAHUAX HA CKaTue M PACTHXKEHHH, AUAarpamMM TPeulu-
HOBATOCTH TOPOA U T. 1.

4.3. Ilo pesynbTaTaM H3yUeHHS TeOJOTHYECKHX, THAPO-
reoJoTHYeCKUX ¥ TOPHOTEXHHUECKHX YCJIOBUI AOMKeH OBITb
cocrasied otyer. ComepKaHue oTueTa JOMKHO COOTBETCTBO-
BaTh TPeGOBAHUSAM K M3y4EeHHOCTH FOPHBIX BbIPAGOTOK, H3-
JIOXKEHHBIM B pasjenax 2 u 3.



PYKOBOICTBO
N0 METOJOUKE HUCCAENOBAHUA ®H3IHKO-MEXAHHUYECKUX
CBOMCTB U HATIPSDKEHHOIO COCTOAHUSA TOPHbLIX NOPOJ
MMPU MH)XEHEPHBIX H3BICKAHHUAX B TrOPHBIX BbIPABOTKAX,
NPEAHAZHAYAEMbIX NJist PASMEIEHHS OBBEKTOB
HAPOJHOI0O XO35MCTBA!

NPEJHCIIOBHE

«PyKOBOACTBO 110 METOAUKC HCCNAELOBAaHHS (PHU3NKO-MEXaHHYECKHX
CBOMICTB 1l HANPAXKEHHOrO COCTOSHHS TFOPHBIX TOPOA NpH HHIKEHePHBIX
H3LICKAHHsIX B TOPHBIX BhipaGoTKaX, HpefHA3HAuaeMHX IJs pa3menie-
HHST 061eKTOB HapoLHOrO XO3SICTBA» pasdpaboTano BcecowsnwmM Hayy-
HO-UCCJIRAOBATENBCKIIM HHCTHTYTOM I‘OpHOﬁ reoOMeXaHukad u MameeﬂEEP-
ckoro geqaa (BHUMU) Munyraenpoma CCCP (karauaaTsl TeXH. HayK
B. B. Paiickufi, B. M. Baproncxuii, M. H. Boponun, B. B. Marsees,
B. H. Cepacteanos) ¢ yvacriem lIponssogcTeendoro y nayyHo-Hcciieno-
BATEJNLCKOFO MHCTUTYTA [0 KIMKEHepPHEIM M3BICKAHUSM B CTPOMUTEJILCTBE
(ITHUKUUC) Tocerpos CCCP (kanpmpars reos.-Mud, Hayk M. M. Ilo-
rpebuckuit u C. I1. A6pamoB), a Takxke Bcecolosnoro Hayumo-HCCaeLO-
BaTehCROTO WHCTHTyTa raaypriun (BHMMI) Munxumnpoma CCCP u
[ocynapciBennioro Bcecolc3Horo MPOEKTHOTO I HAYYHO-HCCELOBATENb-
CKOT'0 HHCTHTYTZ HEMeTaaNopyAHBIX MaTepuanos ([UmpoHHHeMeTao-
pys) Muunpomcrpofimarepranos CCCP.

ITpu cocrapiennn PYKCBOLCTBA YYTeHHl NpPEeANOMKEHHA OTHENA TeX-
HIMECKOr0 HOPMHpOBanus K cranfaprizauun Jocerpos CCCP, a takxe
Focropxumnpoerra, I'mnpomsermera, JHou¥TH, [onrumpomaxta H
LIHHWHITpomspanuit.

PYKOBOICTBO COCTaRJEHO 1la OCHOBAHHH BbINOJMHeHHHX BHHUMU mnec-
clefoBaguil M HHIKEHEPHO-TeONOTHYECKHX H3BICKAHH{l B TOPHBIX BHIPabOT-
kax waxr Munyrsenpoma CCCP u pyanukoB Munnsermera CCCP u
Munuepmera CCCP,

B PyxoBoAcTBe NpPHBOAATCS METONMKH [Jsi H3yueHMs BCeX OCHOB-
HBIX TeoMeYaHHYECKHX IOKasaTenell, HeoOXOAMMbBIX AJf pacyera YCTOH-
YHBOCTH KOHCTPYKThBHBIX 3/JIEMEHTOB B TOPHBIX BHIPaG0TOK OT AEHCTBHSA
CTATHYECKUX M ANHAMHYECKHX HATPY30K, 2 TakXKe [Jisl HHXKEHepHHIX H3H-
CKauHfi yCTONYMBOCIM NOTOJMOYHH MNpIicocaGiuBaeMBblX KaMepHHX BH-
paboTox.

! PenoveHNIOBaHO K M3AaHuI0 DEMEHUAMH cexlufi METOLHWKH, SKOHOMHKH U TeX-
HUKM HHXKeHepHbIX u3sickawuit HTC T[IIIMUMHWCa u roproro paspendass HTC
BHUMHU.
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1. METOLHKA ONPENEJNEHUA NOJOXEHHUS
N NPOYHOCTHDBIX XAPAKTEPUCTHK
OCJIABJIEHHBIX KOHTAKTOB KW MPOCJIOEB
B NOPOONAX KPOBJIH

BoisiBiieRMe W YyCTaHOBJEHHE TUIOB
ocnabJeHHblX KOHTAKTOB M Hpocjoes

1.1, lnf HMCHOJNL30BaHHA TOPHBIX BLIPAGOTOK, OCOGEHHO KaMepHbIX,
HeOOXOJHMO ONpEeNensTh YCTOMYHBOCTb MX KPOBJIHM, CXEMY paccJjoeHHs,
paspylIeHHs H BO3MOXKHOIO MepeMelleHisi BHYTPb BHPaboTKH,

1.2. JlokymeHnranHs ocJabJieHHbIX NOBepixBOCTEH, KOITAKTOB II NpO-
CJIOEB, M0 KOTOPHIM B Ha4aJbHOH CTaAHMH Yallle DCero NMPOUCXOAHT paspy-
LIeHHe CJOHCTBIX TOJIIl B BHE PacCjAOeHlsT u KOTOpble BHISBJASIOTCS Ha
GOKOBOH NOBEPXHOCTH KEPHA, BHIIOJHACTCA NMOCJAEe HX NPOYHOCTHHIX HC-
NbITaHHA.

1.3. Onpenenende NPOYHOCTHHIX XaPAKTepHCTHK OCJAalJeHHLIX KoM-
TaKTOB H MpOC/0eB 1pe0yer BHINOJHCHUS psifa NPHEMOD AJs MOJYYeHIis
HepaspyuleHHoro KepHa. OmHEM 13 0052aTeNbHHX YCAOBHIl MOJYUYECHHUS
moxasaTeJNedl NPOYHOCTH OcaabneH-
HBIX KOHTaKTOB M IIPOCIOEB SIBJASRTTH
HaJuuie HepasPYHIEHHOrO KepHa.

1.4. Tlpy GypeHuu CKBAXKHHBI B
peayibTaTe B3aumojeiicteus Oypo-
BOH KODOHKH C KepHOow (B mpegenax
3alITPHXOBaHHON uactH y  3abos
CKBaXHHBI, puc, 1) BO3HHKAIOT Ha-
TpPSKeHUs, BHI3BAHHbIE KDYTAIIHM
momeHToM. Korma yroa p mexny
OChIO CKBAXKIHBI ¥ HANJACTOBAHYEM
nopon paeed 90°, muomankm Hau-
BoJIBIIIX KacaleJbHBIX HanpsixeHuh
6yayr coBmagarTb C ocaabeHHbLIM
KOHTAKTOM WJAW HIPOCJOEM 1 Bepo-
SITHOCTL Cpe3a KepHa no Hemy Oyner
BEJIHKA.

1.5. s coxpaHeHust DOBEpXIIo-
CTel ocnab/eHua HEpa3pyHIeHHLIMI
W ST OTpefeeHHs HX NPOYHOCTHLIX
XapaKTepUCTHK Heo0X0IuMO BHIGY-
pUBATb KEPH MOM HEKOTODBIM YIJIOM
K HamjacToBauuwo (puc. 1). .

1.6. TlonyueHHe MPAMOCIORHOTO Puc. 1. Bubypusanue Kococaoi-
KepHa HeXeJaTesbHO, MOTOMy 4TO g)%ﬂzlfigggﬁ DaamIIHO-
nocae  paspyLIeHis OCaaGIeHHEIC r;) cocTapa; 3 — NOBEPXHOCTH ocAab-
KOHTAKTHl M NPOCJOM B mpoueccs © T ennn
O6ypenuss MOTYT COBCeM HCTepeThCd,

He GyayT 3aOKyMECHTHDOBAKLI, M 3TO NACT HeNPaBHJbHOE NPeACTaB/ICHHE
0 ToJle MOpoA. [yy6uHa MDPOXOAKH 33 ORHH NpHEM He JOJIXKHA NPEeBbI-
maTh 3—4 M B Mpeesax HCCICLYEMOrO yyacTka KPOBJIY.

! Cm. «MeToaxueckoe NocoGHe TO H3YUEHHIO CJIOHCTOCIH HPOrHO3Yy paccaan-
BaeMOCTH 0CaA0YHHX mopoia». BHUMHMU, JI, 196 P
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1.7. 3eprana cxoapXxenHus ofpasylTcss B PE3YAbTaTe TEKTOHMUECKHX
TTOJBIKEK 11O NMOBEPXHOCTSIM C YTVIHCTHLIM, PACTHTEJBHBIM ¥ TIJHHHCTHIM
maTepuasoM. Ilpn 5ToM MOBEPXHOCTH NMPHOGDETAOT rVianKHi 3e€pKabHBIR
BHI 4acTO CO CJe[aMH CKOJbXKeHHS. I1pi npockalb3LBaHUK 110 MEeJKOMY
[FACTHTEJBHOMY RETPHTY MOREPXHOCTh HMEET IepOXoBAarThbl BHA, CIEMe-
HHe [IPAaKTHYeCKU paBHO HYJI, a YIVibl TPEHHS MHHHMAaJbHHIE,

1.8. ¥radcrele mpoCaOH XapakTepHEl HaAWYMeM HA NMOBEPXHOCTAX Ha-
M1acTOBaHKs OGYIVIEHHOTQ MAaTepHasla TOJIHHONR OT AoNel MHJIHMeTpa
100 HECKONbXHX CAHTHMETPOB. B YCIOBHMAX CNOKOHHEIX pPeXHMOB OCadKO-
HAKOMJIEHHS YIJIMCTHIE TNPOCIOH HMEIOT 3HayuTe/bHOe pacrpoCTpaHeHHe
MO MJIOWAMH, Y4lle BCErO QHH PaclpOCTPAHEHH B TOHKO3EPHHUCTHIX ITOPO-
Iax — aprujiuTax H asesposnTaX. [1pOYHOCTHBle XapaKTepHCTHKA yr-
JIMCTHIX TIPOCJOEB XapaKTepH3ylOTCs JIPOUHOCTBIO YIVIHCTOTo MartepHana,
KOTOPHIfl BeCbMA XPYNOK M MJOX0 paboTaer Ha pasphB,

1.9. PacrutensHble OCTATKH Ha TOBEPXHOCTSX HANJIACTOBAHHA pas-
JAHYHON CTereHH OOYrJEHHOCTH O6GpasyloT ociableBHbe TOBEPXHOCTH.
Pacnpenenenue Ha HHX PAcTHTENbHBIX OCTATKOB BechMa HepaBHOMep-
Hoe — ot 30 10 100% mOBeLXHOCTH HalIaCTOBAHHUS.

BBuay HepaBHOMepHOro pacnpefeNieHHsl PACTHTENbHBIX OCTATKOB 110
NJI0Ma¥ KOHTAKTa IIOCHAeNHHe OTJHYAOTCS OONBIIHMH yraaMH BHYTDeH-
Hero Tperus U GOMBIIMMU KOJyieCaHHSMH CLENJIEHHs H HmPeesoB NPOYHO-
CTH TNIPH pa3phIBe,

1.10, Mesnkn#t pacTuTesbHEIT ACTPHT UIHPOKO PaclpoCTpaHeH Ha Mo-
BEPXHOCTSX OCHabJeHUst B MeJKO3EDHHCTHIX H CPeJHEe3ePHHCTHX IIOpO-
nax. Marepuan mpeicrasiser cofoit 06yrieHHLE DacTHTENbHHeE YemyH-
KH, K4aK NpaBHIo, MeHee | MM B NONepeuniKe, HEPABHOMEPHO HOKDBIBAIO-
IIUe MOBEpPXHOCTL OcaabieHHOro KoHTakra. Uame Bcero MeJKHH pacTH-
TeNLHBIR ZeTPHT 06pasyetr KOCOBOJHHCTYIO CJAOHCTOCTh, pexe TOpH30H-
TaMpHYl0. [T0BEPXHOCTh TAKOTO KOHTaKTa ciaaboliepoxosaras, OTIHYaeT-
cfl GO0 IPOYHOCTBIO NPH PasphIBE.

111, TyMHMCTHE ¥ IJHHUCTOYIVIHCTbIE IIPOCJOH HA MOBEPXHOCTAX
ocnaGneHNsT MpenCTABJERE MaTepHaloM HeaHauydTesbHOH MomHoctH, B
MaTepHase WPOCJAOA MNIMHHCTHIN M TVIHHHCTOYTJHCTHIH MaTepHan cOCTaB-
asier 1o 709%. ITopepxHocTH HMEOT €1a60WEPOXOBATHE BHA, TPOUHOCTD
MPH pa3pbiBe He3HAUUTENbHAS.

1.12. TIoMHMO TlepeyHCAEHHBIX NIOBEPXHOCTEH C Pa3HuHBIM OCjaa6ys-
IOUIHM MaTepuaJoM BCTpewaloTCsl TaKXKe ocnaieHHHE TOBEPXHOCTH CO
CNIONUCTHIM MATEDHANOM, KOTOPHI MOXeT NPHCYTCTBOBATL B YIVIMCTHIX,
FJIRHHCTHIX TPOCAOAX H B MENKOM PaCTHTEJNBHOM AETPHTE.

Meronuka onpeneseHusi MPOUHOCTHBHIX XapaKTePUCTHK
ocnaGaeHHbIX KOHTAKTOB H NPOCJOER

1.13. /Ins HHXEeHepHHIX pacueTOB PaCCJOEHHS TOPOJ B NOTONOUHHAEX
TOPHBIX BBIPaGOTOK HeOOXOAHMO OlpeNesMTh KpOMe CBeJeHHf 0 MOJOXKe-
HHH M THNAYX OCNab/eHHBIX KOHTAKTOB M NPOC/OEB NpEeReJ NPOYHOCTH
NpH paspeiBe, YAeJbHOE CHEMJEHHe W YyroJa BHYTPEHHETo TpPeHHs.

Iins onpeseneHus npeaesoB NPOYHOCTH IIPH pas3peiBe 1O ocnabueH-
HHM KOHTaKTaM M NPOCNOSIM PEKOMEHIYRTCS MeTOH packajbBaeus o-
pasua COOCHLIMH KJHHBLAMH, NMPH KOTOPOM KEPH He AOJKEeH MOJABEpPraTh-
¢ mpenBaputensHolt 06paGoTKe C meNblo HELONYIIEHHA pa3pylueHus
0C/Ia6MeHHEIX KOHTAKTOB M MPOCJOEB, MOAJMEXKaUlWx HCmbitaHuio, Ilaoc-
KOCTh OCJaGJeHHOr0 KOHTAKTa NPH STOM MOXeT NepecekaTb KepH IoJ
JIOOBIM YIJIOM K €ro OCH,

1.14, Tlpenen NpoYyHOCTH TpH paspeBe Rp, Krc/cm?, BHYHCASIOT MO

dbopmyane
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Puc. 2 3aBucuMoCTb mpepeliia npoYHOCTH NPH Pa3peiBe OT IJIOUIAAU TO-
TIePEYHOTD CceueHnsi KepHa

rie P — paspyilaomas Harpy3kd npH DackanblBAHHH, KIC,

F — o agp MOBEPXHOCTH packosa ofpasua, cM2,

Jns onpefeseHyst NpeIesoB NPOYHOCTH NPH PaszpblBe O MAacCHBY
MOPOAE HEOBXOZMMO, YTOOH AJHHA OTpPe3KOoB KepHa Ghijja MeHplle 1,2
ero AMAMeTPd WJA 4ToGBl TOYKA NPHUJIOKEHUsT DPACKAJNLIBAIOINEro YCUJIHS
or OaMXKafilero XoHIma KepHa HaXOXH-

Jack Ha paccTosannd He Menee 0,6 ero
Luaverpa T

1.15. ITpexes npouHOCTH HOPOX NPH of o
paspripe JJs OZHOH M TOH XKe IOPOABI
3aBHCHT OT TUIOLIALH TONEPCYHOrO Ce- / ot
yeHus ofpasua, T. € OT macwTabHOro o] /| 42 o3
cdakropa (puc. 2). das ompeneseHus /
npexgesa NPOYHOCTH TpPH  paspblse INo
ocnabaeHHEIM KOHTAKTAM H NpOCJOAM, i) Vi
KOTOPBIH qacTo HEe npesbiaeT
1 xioc/eM?,  sausumeMm  macwtabroro  Puc 3, IlocTpoenme macmopra
daxTopa MOXKHO npeHefpeuyb u3-32 €r0  INPOYHOCTH TO OCTaGIEHHBIM
He3HaYHTeJbHOCTH. KOHTAKTaM H NPOCHOAM

17



1.16, BejuyHHy yAEJABLHOIO CHenJIeHHs no 0ociaGieHHOMY KOHTaKTy
ONpelessiOT MO TPHUHIHUY OLHOTJIOCKOCTHOTO CPe3a Ha HepaspyieHHOM
KepHe. Ycuauem @, HanpaBreHHLIM BIOJb OCH KepHa, CO3MAIOT He3HauH-
TesqibHOe Cacatne. OcsrabieHHBIl KOHTAKT MOMEMAlOT Hag CPe3oM Orophl
H TPOM3BOANT CIABHI MO KOHTAKTY NpPH HEKOTODOM YCHaHu P, BeandHHa
KOTOpPOro, OTHeCeHHass K Iuowlagw cApura (opauHaTa TOuYKH [ Ha
puc. 3) mpu HeGoablioM ycHiMH Q, MoXer GbIThb NPHHATA 3a YIEabHOE
CIEMVIEHHe ¢ HEKOTOPOH MOrpetHocThio. Tak Kak IIOCKOCTh OcCJiabieHHo-
TO KOHTaKTa He NepNeHAHMKYJSIPHZ K OCH KepHa, NMOCAeNHHH crefyer VK-
JafplBaTh Ha OMOPY B Takoe TOJIOKEIHe, YTOGH HYacTb €ro, crnocobHad
TepeMelaTECs MO/ BJAHSIHMEM CABHIAIOUIerocs YCHJHSA, TOJyYusla NBHXe-
HHe B BEpPTHKAJALHOM MJIOCKOCTH BO U30eXaHHe 3aK/NHHBAHHA yacTeH 06-
pasua npu cpese.

1.17. ¥Yron BHYTDeHHero TPEHHS ONDeNensioT Ha PazpyuUIeHHOM Kep-
He N0 ocJab/eHHBIM KOHTAKTaM M npocsosM it 5Toro 4acTH KepHa
YCTAHABMUBAIOT B TIEPBOHAYANbHOE MOJOXKEHHe M NOOYepPeXHO CABHraloT
N0 KOHTAKTY TpPH PAa3/IHUHBEIX BEJHYHHAX OCSBOrQ YCHJHA — TPeX HJH ye-
THIpEX ero 3mauenusx (Touku 2, § u 4 na puc. 3). [Toayuusiunecs nocne
HCNBTAHEY TOUKH (2, 3 u 4) coenvHsiior Ha rpadike npsMoll JHHHeH,
YroJ HakJOHA KOTOpoft K ocu afcnHce TPHUMEPHO COOTBETCTBYET YTy
BHYTPEHHEro TpeHHs HccrefyeMmofi ocnabrenHoli moBepxsocTH. Ilag mo-
NYUeHUS NPAGIHKEHHIOTO MACIOpTa NPOYHOCTH 1O 0CJabNeHHOMY KOHTAaK-
TY JMHHIO 2—4 1epeHOCAT B TOUKy / mog yriiom Q.

1.18. [lnst ompenesieHds yryios BHYTPEHHEro TPeHHs N0 OCNABJEHHLIM
KOHTAKTaM H TIPOCJIOSM CJeyeT ¥CNO/b30BATh TaKHe KepHH, Y KOTOPHIX
yroJi Mexay HOPMaJLIO K er0 OCH H NJIOCKOCTbi0 KOHTAKTa He MpeBHINA-
eT BeJWYHHBl YIJIa BHYTpEHHEro TPeHHs HCNHLITHBaeMoli mopepxHocTH. B
NPOTHBHOM CJlyuae OPH CO31aHHH OCEBOI'0 YCHJIHS NMPOHUCXOMHT NPOCKATb-
3bIBaHUe 10 5Tofl mosepxHocTu. ITpakiHvteckKH Yron nepeceyeHHs ocH
CKBAXHHB C TJIOCKOCTBbIO OCNAGIeHHOro KOHTakTa H npocios B (cm.
prc. 1) n0MKeH HaXOAHThCA B npenesaax 70—80°.

[Tpy ompelefeHdH YAEJBHOTO CUEMJIEHHS H YIVIOB BHYTDEHHEro Tpe-
HHS IJT CO3MAHUSI OCEBOro YCHJIMSA KepH HeoGXOAHMO IOABEpPraTh AOMOJ-
HUTeNbHOI o6paboTke, 3akmogaioulefics B 06pe3ke TOPIOB KepHa Mep-
TTeHIHKYASIPHO K 0GP a3ylomeit.

Ipubopul Aas onpeneseHHss NPOYHOCTHLIX XaPAKTEPHCTHK
ocaaGneHHBIX KOHTAKTOB M NPOCJ0eB

1.19. [Ipu6op BII-3 pns onpeneneHks Npe/leIOB NPOYHOCTH MPH Pa3-
pBIBE MpefHasHaueH AJs HCNHTAHN B MOJEBHIX YCIOBHAX, NpHYeM KepH
He MOABSPralOT HHKAKOA nomosHHTennHON o6pa6oTke. PackasnisaHue
TPOU3BOASAT KAaK BHOMb, TaK M NMEDHEHAMKYJSPHO K CJIOHCTOCTH, MOJYUas
3HAYeHHA CONPOTHRJCHUA Pa3pBIBY B 3THX HAalpaBJ/CHHSAX.

HaubGonbimee ycHaHe pacKafpBaHHsS MIPW HCOBITAHHAX Ha NpuGOpe
BI1-3-—4500 krc, AHaMeTp HCOHITHIBa@MBIX KepHOB — or 10 go 160 MM
(raBapntwt npubopa 375320440 MM, Bec 26 xr).

1.20. IIpucraska 70110 x npnbopy BII-3 nmpennasHayewa anas ompe-
HeNeHUA YIESHLHOTO CUEMJIEHHS H YTJOB BHyTpeHHero TpeHus. OcHosHaf
0COGEHHOCTL MPUCTABKH 3aRJIOYACTCA B TOM, YTO HA Hefl HCIHTHBAIOT
KepH TOCJe He3aunTenbHoN 08paboTKU HEMOCPeJCTREHHO B MOJEBHIX YC-
JoBnfX. [IpHcTaBka xapartepusyercst cneyoOIHMU NapaMeTpaMH: BeJH-
YMHA oceBoro yeunus 1600 xre, HauMeHbllas AJHHA KepHa 70 MM, HaH-
Gonbwas 250 MM (ra6aputhl npuctaBku 35080200 mum, Bec 20 KT).
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1.21, Jlaa ucusitanus HeoGxopumo nmerp npubop bBII-3 n cranox
MC-12. Cranok MC-12 npennasHaues njas 00pPe3KH TOPLOB KEDHOB B MO-
JeBblX ycnopHax TexHHueckas XapdKTepucTHKa CTaHKa cJeflyionias:
MOIHOCTL ABHraress 1,5 KBr, nuaMerp orpeanoro aucka 320 mM, Hau-
GoJbluuil gHamerp kepHa 120 MM, Bec 80 xr. Ha oGpesky xepua AHamer-
pom 72 MM 3aTpayHBaeTcsl OKOJIO 1 MHH.

2. METOOHKA H3YYEHHS TPELLIMHOBATOCTH
FTOPHbLIX NOPOJ,

2.1, Vsyuenre TPeWIWHOBATOCTH BKJIOUACT: reOJIOTHYECKOe OMHCaHHE
€CTeCTBEHHEIX H HCKYCCTBEHHHIX OOHAXKEHHH 11 M3MEpeHHe NapaMeTpoB
TPEUIHHOBATOCTH ¢ NMUMOWbIO FOPHOFO KOMIAca, MeTa/IHYecKOd JiHHef-
KH, pyJerss, aynsl H T. n. Ilo K2XKJIOMy M3 TapaMeTpoB BLINOJHSCTCS
HECKOJHKO AECATKOR H3MepeHHH B npefenax KamaoH CHCTeMBl TPCULHH.

2.2. DjeMeHTH MODP(OJIOTHA TPEIHH, KOTOpHE He MOLYT OwTb OXa-
paxkTepH30BaHBl COOTBETCTBYIOMMMH H3MEPeHHsIMH (H3BUAHCTOCTD, Luepo-
XOBATOCTb MOBEPXHOCTH, 3epKalla 1 IITPHXH CKOJIbIKEHHS, 3aTOJHHUTENb,
H3MEHYHBOCT IUMPHMHE! TPEUIMI) PEKOMEHAYETCAd ONMCHBATL NMOApOCHEe.

2.3, Paccrosiiyus Mexuy TpELHHAMH B CHCT€MaXx HeoOXOLIMO H3Me-
PATb MO NepHeHAHKYAAPY K IjockocrsM tpeuius, [lo pesyabraram HaMme-
pPeHHMA OPUEHTHPOBKH TpeLMH CTPOAT AHarpaMMbl TPELIMHOBATOCTH, IO
KOTOPBIM JIETKO QUPEAEeNdIOT YIVIb MEN/Iy CHCTEMAaMH TPCLU{H.

24. Ilo pesynpTaTaM H3MEPEHHs JpYTHX NapaMCIPOB MOMKHO one-
HHTb HEKOTOpBble CBOMCTBA FOPHBIX MOPOJ B MacCuBe, TPEIMHHHYIO 1y-
CTOTHOCTh MaccuBa [, 9, ONpenessioT Kak CyMMaphoe OTHOIeHHe 00b-
ema noJocTed TpeuwtH K 06memy o61:e1v1y MAaCCHBa:

m= 2 al+b 100, (2)

=i

rje g, — pacCTOSHHE MeXJY TPeUlllHaMH B CHCTEME, CM;
b, — IWMpHHA TPEIHH B CHCTEME, CM;
7 — YHCJO CHCTEM TPCIIMH.

2.5, BrowdocTs — moKazarTess pasMepa GJIOKOB TOPHOIT MOPOALL, pas-
LeJIeHHBIX TpeUHHAaMH, XapaKTepPH3yeTCAd cPeAlMM [onepeyHBIM pasMe-
poMm 6J0Ka asx, CM, H onpezessieTcst no hopmye

l111 az 03
6Jl"“ 3 ’ (3)
1 V a1 2 63 j
ay a5

1’ a1 a; as
1
/
The a, Gy, O3, G4, 05— CPELHHE PACCTOSHHS MEH(Iy TPELiHHAMil B CHCTe-
Max, CM.

CHcTeMbl TPelHH HYMepYIOTCA Tah, uTO0bl BHIOMRAIOCH COOTIOMUIC-
HAE a,<d2, <o s 04, < Q5.

[Tonayto xapakTepHCTHKY OJOYHOCTH TOPHHIX LOPOJA B MacclBe
HPELCTABJSIOT B BHAE DACHPEACIEHHS Qg mo (paxuusm. Conepxanue

¢ paxuuil Brpa)awT B MPOUEHTAX OT O6IUero Beca Ham OT o6uiero oOmbe-
Ma 6/10KOB.
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2.6. [Ipn OTCYTCTBHMM He3aKpelleHHEIX OCHaXKeHHH TOPHHIX MPPONL
CBeleHHS] O TPEIIMHOBATOCTH NOJYYAlOT HO KEepHY CKBaXKHH, NpoOmpeH-
HbIX B KpoBmio. CKBaKMHBI DPH OTOM paclojiaraioT noj yrioMm 30° Ha-
nacToBaHyIo nopol. [as mojceyeHHMs BcexX CHCTEM TpelHH Heo6Xa HMo
HMETh YeTLIPE CKBaXKHHBI, NPOOypeHHble 10 BOCCTAHHIO, MAafEHHIO H  OBe

[IPOTHBOTOJIOKHLIE CTOPOHBI 10 INPOCTHPWMYHIO
90 10 nopoa. OmnpeneleHHe 3JeMEHTOR 3asera
TPeULHH NPOUIBOAAT € NOMOIIbI FOPHOTG KOM-
Taca MM CrelialbHbIX TaNeToK.
27. Tlanerka mpeactaBjsieT Co0O0f yeTwl-
| pexyronsHAK W3 OPO3PAyHOlN IJIEHKH, Y KOTO-
pOro OCHOBaHHe DaBHO IJHHE OKPYXXHOCTH
KepHa, a BHICOTA — MPOH3BefCHUIO JHaMeTpa
Ha TaHreHC yria mnafeHusi tpemtus. Jus ompe-
AeJIeHHSI YCJOBHBIX a3HMYTOB TPELIHH YeThIpex-
YrOABHAK TAJeTKH pa3GuT BepTHKAJbHEIMH JIH-
HUsIMH Ha 36 uyacTeil, KOTopble SIBJASIOTCA Je-
CATUTPALYCHBIMA HHTEPBAJAaMH a31MyTaNbHOTO
Kpyra. Yriael FpafyudpyioTcs cJeBa Halpaso.
OTcyeT yrJIOB TafeHus TPEHH IPOU3BOJUTCA
[0 TOPHBOHTAJBHBIM JIHHHSM  BEPTHKAJABHOI
CETKH.

2.8. lng n3MepeHHsl YCIOBHOTO asHUMYT2
MAOCKOCTH TPeIMHBl M ee Yrja NaJeHHS KepH
3aBOpayMBAlOT B TNAJETKy TakaM oGpasow,
4yTO6Ll JHHHA COeJMHEHHs ee Kpaes, coBnaja-
oilasi ¢ YCAOBHBIM HYJEBEIM a3WVyTOM, NpO-
XOAu1a BROJAL KepHa. Bpamasg nanetky Bo-
KDYr KepHa, 3Ty JHHHWIO COBMEIIAT ¢ Haubo-
Jiee HH3KOH yYacTbid Kakoro-iubo caos Hirxk-
HAS COPHIOHTANbHAS JIHHHS NaNeTKH MOJIKHA
NPKH 3TOM COBNAAATH C CaMO¥ HH3KOH TOUKOIl

u BBIXOLA H3MepAeMOH TPELIMHBI Ha IOBEPXHO-
CTH KepHa, Torja 3T4 TOYKA OTMETHT Ha TIo-
PHUBOHTAJLHOM IUKAaje BEIMYHHY YCAOBHOTO
asuMyTa najeHAs TpeWwuHn., Camast BrICOKas
TOYKAa BHIXOJa TPEIIMHb Ha NOBEPXHOCTH Kep-
Ha OTMETHT HA BePTHKA/JbHON IUKaJe NaneTKH
yroqa majieHusi TpeuyHbl., HCTHHHBIE asumyT

H
Puc. 4. Cxema x ompe-  MafeHust Tpeumnsl Ay, rpan (puc. 4), onpe-
DeJIeHHIO HCTHHHOTO  ASJAIOT 10 H3MEDERHOMY YCAOBHOMY asHMyTy

S/
N
S

Hanm

a3UMyTa Tpemunbl H M3BECTHOMY asHMYTY NajeHHS IOPHLIX HOPOJA
no ¢gopmyie
u _oay
ATp - ATD + Aﬂann’ (4)

rne A ¥p — YCJIOBHbBIH a3UMYT najleHHst TPelHBEL, Ipal;
Apang — 23UMYT NaLeHUA NOPOL, TPag.

2.9, Taxim xe ¢noco60M BHIIOJHAKT 3aMepsl TPEIUHH 10 KCMy Ha
KJOHHBIX CKBAaXKHH, 3aflaHRHIX B Jio6oM HanpasjeHHH, B stom Jayda
HeOGXOJHMBI HEKOTOpble AOMOJHITENbHbE BHUHC/ICHHS YIVIOB NEleHHd
TaK KaK B KepHe BMeCTO HHX BHANBI yIVIbl MeXAy TPellHaMH H MIOCKQ
CTLIO, NIEPREHIUKYJSpHON K ocH xepHa, Jlns npeo6pa3oBaHusi BHEIHMB!
¥ H3MEepeHNHIX TaJeThOil YIJIOB MaieHHsi B HCTHHHBIE HEOOXOMHM® 3HAT
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BEJHUMHY YIJla HaKJAOHA CKBAaXKHHBI, 83UMYT STOr0 HaKJIOHA H a3UMYT
MajeHHusi CJIOEB MOPOA, epecedeHHbIX CKBAKHHOMN.

Hsmepenns napameTpoB HeoGXOAHMO BBINOJHATH AJS TOJIM TOPOA,
paBHOl ABYKPAaTHOIl IIHPHHE NMOA3E€MHOIH BHIPAGOTKH.

3. METOOHUKA ONPEOEJEHHUSA
®U3HKO-MEXAHHYECKHUX CBOWCTB
FOPHBLIX MOPO/!

OT16op npo6 pJasi KCnbITAHHA

3.1. Ot6op npo6 mas naGopaTOPHHIX ONpeldeNeHHH MeXaHHYeCKHX
CBOMCTB IOPOJ NPOM3BOAMTCA B MecCTax, HanGoJiee TUNHYHBIX JJIS1 IPOSB-
JIeHHs ropHOro HNaBjeHHs. TexHosorus or6opa mpo6 AOMKHa obecieud-
BaTb MAaKkCHMasbHOE COXpaHeHHe MNpeiCTABUTENbHOCTH HOPOAB B Ipobe
N0 COCTaBY, CTPOEHHIO M cocTosiHnio, s 3Toro oOHa)KeHHe MAaccHBa B
MecTe ONpoGOBAHHS PEKOMEHAYyeTcs: NpPeABAPHTENbHO 3AYHCTHTB.

B kauectse npof HCOOMB3YIOT GYPOBMeE KEPHBI H MOHOJIHTEL, NPHUTOA-
Hble AJi BbIGypHBaHMs K3 HHX KepHa. YUHcio n pasMepsl mpob ciemyet
OTpefleNsiTh B 33BHCUMOCTH OT BMAA HAaMeuaeMBIX MHCNBITAHUA M YHCia
II3TOTOBASIEMBIX 13 1po6 00paslioB, NMOABepraeMBIX HCOHITaHHUsSM (¢ yye-
TOM NOBTOPHOCTH MCIEITAHHH IJIs1 OfpeAesleHHs KOXP(HIHEHTOB BapHa-
MY TIoKa3aTeJsell, XapaKTepH3YIOINX HCOHOPOAHOCTL MOPOABI).

MunuManbHEIE pasMepsl NOPOJAHBIX KYCKOB, IPHIOAHBIX B KauecTBe
npobsl Asif MeXaHU4eCKHX HCUBITaHHH, MOMYCKalOTCs:

ISl KePHOB — AHaMmeTp He MeHee 30 MM, IJHHA He MeHee 150 MM
(He cuHTAafA CKOCOB Y TOPIOB);

st MOHONUTOB — He MeHee 200200150 MM, He cUHTasr MecT, Ha-
PYLIEHHBIX TIDH OTAEJNeHHH OT MaccHBa.

Ot6op 1po6, uX TPaHCHOPTHPOBAHHE K XpaHEHHE peKOMeHAyercs
npoussoxurs no coorsercrayomwnm [OCTam.

3.2. Ilns1 orjenedus npo6 or MaccHBa B 0OHaXKeHHAX He NONYCKaeT-
Csl IPUMEHNTh B3PHIEHEIE PA0OTE H HE DEKOMEHAYIOTCS pe3KOoyJapHhe
onepauuy. Henosp3osanue B KayecTBe npo6 o6pyLIEeHHBX MOPOAHEIX KyC-
KOB He jonyckaercs. [Ipm mpuMeHeH¥d yRapHBIX Olepamuii (kafjaeHnue
H T. ) pa3Mepsl OTOHpaeMHX Npo6 YBEJMYHBAIOT CBEPX MpPEAYCMOTpPEH-
HBIX H3 pacuera Hocjefyoomel 3auHCTKH NOBPeXAEHHBIX YYacTKOB IPO-
6 Ha ruyGuHy 5—10 cm. Has oTiejeHHs Npob OT MaccHBA DPEKOMEH-
aylotes GypoBbie (00ypuBaHHE CTPOYKAME LINYPOB) H pexkyliye (mpuMe-
HEHHe YTOJBHEIX MUJ) ONepaluy.

J/ist TIOpOA JIerko pacC/aHBaIOUIUXCH M CTPYKTYPHO HapyIeHHBIX
TPelI¥HaMH C MaJbIM cruelyiendem (HampuMep, AapTHIJIHTH) YKasaHHLIe
MeTOAH 0T6opa Mpo6 W HMX DPa3MepPHl YacTO NMPAKTHYECKH OKAa3BIBAIOTCA
HeZAOCTHXUMBEIMH, B 3THX cayyafx HeoGXOJHMO NPOBOAMTHL HMCILITAHHSA
JUIUB YOPOIUEHHBIMH METONAMH ¢ NOHHMKeHHOH HAAEeXHOCTbIO H HOBHI-
IIEHHOH JOCTYNHOCTBIO. B KauecTBe mpo6 pmomyckaetrcsl oT6op KYCKOB
HEempaBHJIbHOA (QopMmer pasMepom He MeHee 80)80X40 MM, Ho B GOJb-
IIeM KOJIHYeCTBe, HCXOAs M3 TOTO, 4TO KYCOK YKa3aHHBIX pasMmepos Oyier

! CM. «BpemenHble TpPeGOBaHUS 1O COCTABY H METOLAM MeXaHHUECKHX HCHpi-
TaHuit TOPHBIX MOPOJ NPH Pa3sBefke MECTOPOIKIEHHH ITOJe3HBIX HCKOMaeMbIX Aas
NpoeKTHPOBaHHS nop3emHol paspaboTku» . BHHUMU, JI., 1966.
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HCIOJb30BAH B Ka4eCTBe OJMHOYHOrO 00pasdua AJs UCHBITAHHA YIPOULEH-
HbIM METOLOM.

3.3. Bce npo6nl mOpOA, CBOHCTBA KOTOPBIX 3aBHCAT OT BJaXKHOCTH
(asIeBpOJIUTH], APLHAJMHTHL, C1abble NECUaHHKH, H3BECTHSIKH, COJISIHble MO-
POAbl) HeMelJCHHO mocje OTOOpd KOHCEPBHpYIOT napadUHHPOBAHIEM
HJIH TrepMeTHUYEeCKH YNaKOBHIBAIOT B I10JHATHJEHOBble MELIOYKH, IO OfHO-
MY KycKy B Melouek. KoHcepBHpOBaHHble NPOGE HOPOAH YKJAAaAbBAOT B
AUMKH [JI NPefOXpaHEeHHsT OT TOJYKOB, yIapoB, MajeHHH, a TaKKe He-
XKeJaTeNBHBIX TeMINepaTypHLX U aTMoodepHBIX BJHAHHIL,

MeToabl JaGopaToOpHbLIX onpeneneHui
npejesa NPOYHOCTH MOPOH NMPH OJLHOOCHOM CXKATHUH

34. OnHoocHOe CcXaTHe—OCHOBHOH MeToL AJS MacCOBHIX
HCOBITAHHIT ¢ HOPMAJBHO HaZemHocrbo 10 95—98%.

McneiTanusiM noaBepraioT uuanHApHueckHe o6pasusl (8—10 obpas-
OB H3 KaXJ0OH 1npobu mopoart) Auamerpom oT 30 po 60 mMm (B oTaenn-
HEX cayuasx mo 100 mm), Bmcorol or 0,8 mo 2,2 auamerpa. Topusl 06-
pasuoB obpabarniBaloT Tak, yTOOLI HauboJbluasi CTpeJKa HX KPHBU3HEL
cocrapfasgaa He Gogee 0,05 MM, a HICTOTA NMOBEPXHOCTH Obl1a He HHIKe
knacca 4 (no 'OCT 2789—73). OTKJIOHEeHKe TOPLOBHX NOBepXHOCTEH OT
MepIeHANKYIIpa K OCH 06pa3la AomyckaeTcs B npeaenax 1 mm. Cuuxe-
Hue TpeGoBaHHIl K KayeCTBY TOPLOBHX IOBepXHOCTeH NOMycKaeTcsl NMpH
NpHMeHeHH? DHQJIEHLIX HJIK HafopHO-IaplIKOBHX MoAKJanoxk. B mpoTns-
HOM CJyuae HCHOEITATEABHOC Harpy»KeHde LPOBOAAT C NpHMEHeHHeM Ha
KOHTAKTE CTAJBHLIX KaJeHHX 1 UMHGOBaHHKX IUIHT TBEPAOCTbIO R=
=54—>58.

35. O6pasunl KCIBITHBAIOT CXKATHEM BIJIOTh A0 paspylleHus IJaB-
HO Hapacralollefi Harpyskoil (ofmast MJHTEJbHOCTh Harpyxenus 0,6—
1,5 mun). IIpy 3TOM HEHTPHPOBaHIC HArpysKalolero YCHIHS MPOH3BOAAT
¢ MOMOWBIO JIETKOMOABHAKHKIX IAPOBLIX ONOP, pacrofaraeMblX Hajx Bepx-
HuM TopuoM ofpasua (guamerp wapa p onope pased 0,4—0,6 nnamerpa
o6pasuay.

Ilpenes npoynocTd obpasia npu cxatkd Re, xre/cM?, pacCYHTHBAIOT
1o gopmyie

1 4P

d) nd’ ©)

Rc =
0,7%5+40,5 (—-—
h
rae P — paspyljaioias HarpysKka npH CiXaTHH, KIc;
d — nuamerp obpasmua, cM;
h — BeicoTa ofpaana, cM.
TIpu npuMeHeHHH pHbJIEHLIX NOAKJANOK pacuer BeAyT mo {Jopmyie

o 4P
ST mae

[Ipeses NPOYHOCTH MOPOABl M KOIQOHUMEHT ero BapHaAlUHH PacCuH-
THBAIOT MO pe3yJapTaTaMm HCIBITAHIS BceX 00pasioB, H3rOTOBJIGHHBIX H3
npo6ol, No OGBYHbLIM (POPMYyaaM MaTeMaTHYECKOH CTATHCTHKH.
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36. MeTo COOCHBIX INYaHCOHOB— METO[L MAacCOBLIX Hc-
nuTankil mopon mpoduocTsio 50—1200 kre/em? ¢ HopManbHON HaZeX-
HocTwio. TlpaMengeres mpy HaJHYHIl KCPHOBOH NPOGH, KELOCTATOUHOH N0
pasMepam IJs UCNLITAHHI OCHOBELM MeTOAOM, JHOO TIpH  OTCYTCTBUM
MOILIHBIX HAarpy30UHEIX HCIBITATENbLIBIX MalldH,

Wenerranuarr nogsepraoT o6pasusl B (OpMe IJIOCKHX HHAMHIDHYUE-
CKUX [HUCKOB, H3TOTOBJAEMBIX NONEPeYyHOfi paspeskoil kepHa. JlnaMeTps
nuckoB (xepHoB) or 30 mo 120 mym, Tommmna 11—12 MM, uucso obpas-
uos—no 8—10 wr. U3 ¥axaoll npobu MOPOAH, NapaIeTbHOCTh IIOCKHX
CTOpPOH 08pasuos — go 0,03 mm.

3.7. Tlpenen mpounocTH o6pasita mpH ckaTHH R, xrc/em?, paccuu-
THIBAIOT C HOMOUIbIC HOMOTPaMMEl (pHC 5) mo dopmyae

R P
c ’

F
rae P — paspyuraiomas warpyska mpi cartHi, Krc;

F — npomaap moBepxHocTH pa3pylieHHs, cM?, onpenejsieMas Ha Ho-

MOTpaMMe mo AHAMETPY obpasua d, MM

Ipenen npounoctn nmopoast ¥ Kos((IHEHT BapHanMu PacCYHTHIBA-
10T TI0 Pe3yJbTaTaM HCHLITAHISA BceX o6pasioB AaiHoli mpoGhr mo o6wy-
HEIM hOpMyJIaM MaTeMaTHYeCKOH CTaTHCTHKH.

3.8 MeTon packKaJbBaHUSI— SKCIPECC-METONT YIPOLIEHHBIX
HCTIBITaHHH MOHHMeHHON Hagexuoctd (60—75%). Tlpuvensercs must mo-
pon, npo6ul KOTOPHIX NpelcTaBasioT cofofi 06JOMKH KepHa HJIH MaJo-
MepHBle KYCKH HeNpaBWaIbHOH (GOpMBI, HeIOCTATOUHBlE Wiy He MOLAl0-
DIHecs] BHIGYDHBAHWIO [JIA USTOTOBJEHHS 06pa3loB NpPaBHILHOR (GOpMHL

MeTon OCHOBAH Ha KOpPPESUMOHHOW CBfI3H Mpefefa MPOYHOCTH MPH
CKATHH TIOPOJ ¢ TPeReJOM HX NPOYHOCTH NpPH PAacTAKeHIH, Onmpexesde-
MBIM C BBICOKOH HageXKHOCTBIO MyTeM DACKalLIBaHusl o6pa3loB TNOPOA.

Henmitanram mopBepraioT o6pasusl NpoH3BOJBLHOR dopMul (06a0M-
KH KepHa M T. 1), MaKcUMaJjbHblie Pa3Mepbl KOTOPHIX OrpaHHYHBAIOTCH
ra6apuraMu HcnbTaTeNbHOrO yerpolfictBa (80380 MM) M mpefeNbHBIME
BQJIHUMHAMH HArpy3oK, PasBliBaeMHX HCIbITATETbHBIM ycTpolcrBoM Mu-
HUMaJbHBE pasMmepst 06pasuos 40X40 Mm.

Jlnst vCcnBITaHNS npUMEHsIeTcs Harpysounslt npubop, paspaGoTaHubIH
BHHMH.

3.9. Ulpenen mpoutocTH ofpasia npu cxkathu Re, Krefem?, muuncss-
10T 10 hopmye

(6)
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mP
Rc = T ’ (7)
roe P-— paspywarmas HArPy3Ka NPH PaCKAJBIBARKH, KIC;

F — mowah NOBEPXHOCTH packosa ofpasua, cM?;

m — xospdunrenr, pasubii 14,5 npu P: F<{67 u 20,4 npu P: F>67.

[Tpenen npoyHOCTH nepoakl H KOS(POHIHEHT BapHalMy pAaCCUHTHIBA-
10T 1O Pe3yabTaTaM HCMHITaHusS BCeX OGPasloB, H3TOTOBJCHHBIX H3 NMPO-
GBI, 10 OOBIYHEIM GOpPMYJIaM MaTeMAaTHYECKOH CTATHCTHKH.

310, OgHoocHOe cxkaTHe 06Pa3mOB NOAYyNPaBUAb:
HO# OpMb — MeTon TOHHAKeHHOH HalexHoctd (60—75%). Ilpu-
MeHsieTCs B NMOPAAKe HMCKJIOUeHMsi I MOPOL, NPobel KOTOpHIX paspylla-
J0TCSl B De3yJbTaTe BO3AEHCTBHs TEXHOJOIMYeCKHX YcJOBHH BHOypHBa-
HUS U U3TOTOBJEHHUA 0CpPasuos npaBHALHOR dOpMEL

HcenplTanuaM ToaBepraioT 06pasibl, H3roTOBjsieMbie u3 06JOMKOB
TIOPOAE! OCTOPOKHOH MOAMAH(DOBKOH ABYX NapasielbHBIX MIOCKHX rpa-
Hedl, PasMepnl ofpasua HOMKHBEL OTVIH'IATBCH APYr 0T Apyra He GoJjee
uyem B 3 pasa. JlomycTHMble 3HAuUeHHs] PasMEpPOB JO/KHH GblTh B Tpere-
jax 20—200 MM, npu 3TOM OTHOIIEHHE BLICOTH o6pasua (B HampabJe-
HHUH, TepNeHIHKYI9pHOM K NOAIIH(DOBKe) K HAHMCHBIIEMY K3 OCTajb-
HBIX ARYX DAa3MepNB LOXKHO ObiTh B Tpedesnax 0,5—3. IMaomanu nox-
K OBAHKEIX TpaHelf He AOJIKHBI pasauyaTecs Oosee yem B [,5 pasa.
TTinockoeTs nonmandOBaHHBIX TPaHell cOBMORAOT ¢ TOYHOCTHIO ==0,03 MM,
a WX NapauiedbHOCTh — ¢ TouHOcThio +0,5 MM Hcnbitakke HeoGXOAHMO
POU3BOANTH Ha 4—5 obpasuax.

3.11, Tlperen npou”ocTd 00pasua npi CXKaTHU R¢, Krc/em?, paccuH-
THIBAIOT IO HOPMYJIe

p
Re= (8)

tep bep (0,75 40,5 Zep )

h

tne P — paspywaronias Harpyska npH CXKaTHH, KIc;
O¢p — CpeHeapH(pMeTHIEC KO HAWVeHbUIero TabapHTHORO NONePeyHoro
pa3Mepa, NOJCYHTaHHOe Mo pasMepaMm NOAMIHGOBAHHBIX rpa-
Hefl, CM;
bcp — TO Xe, HauGospuiero rabapUTHOTO NOMEPEYHOro pasMepa, CM;
h — BricoTa 06pa3ua, CM.
[penen npourocTH nopoAs U Ko3(HUUEHT BApPHALMU PAcCUMTHIBA-
10T 110 pe3yabTaTaM HCHHTAHAS BCeX 06pa3noB HAHHOM MpoOu no obnu-
HEIM (POPMYJIaM MaTeMaTHYECKOH CTATHCTHKH.

Meroznpl naGopaTopHpiX MCHBITaHHI
npejesa NPOYHOCTH MOPOX NPH PACTSKEHAH

3.12. «<bpasuabckuiiy MeTO— OCHOBHOH MeToi nJsi Macco-
BHIX HCIILITAHUI C HOpPMaJbHOH HaJeXXHOCTbIO 95—98%.

HcnblTaHuAM NOABEPraloT LHIMHApHYeCKHe 0o6pas3usl AHaMeTpoM
30—60 MM, BLICOTOH (He cymTas ckoca TopuoB) ot 0,6 no 1,1 gHamerpa,
no 8—10 obpasuoB M3 xaxnofi mpobnl mopoAabl. K KayecTBy TOpLOBHIX
nopepxHocTell 06pas3noB 0cobbXx TPeGOBAaHMH He DPEXbABJATIOT, OHHI MO-
TyT DPeACTaBAsTb cOGOM Ja)ke NMOBEPXHOCTH pasnoMa. Pasuuuy B gaune
obpasyromux obpasua aomyckaor B npepenax 10—15% cpepueit faHHE
o6pasna. [IBe mMpOTHBOMONOXKHEIE obpasyiomHe oOpasiia MOArOTOBJISIOT

24



K TIPHJIOXKEHHIO PachpefleJeHHOH BAOJb HHX HCIOBITATEbHOH Harpysx,
Ui 4ero BHOJMb 3THX 06pasyiomHx 3aliaudoBHIBAIOT Ha NJOCKOH LIIH-
JoBasbHOH nuan-mafbe aBe (acky WHPHHON 3—5 MM,

O6pa3zeln HCHOHTHIBAIOT C HCIOJL30OBAaHMEM YCTPOHCTBA THHA packa-
JILIBAIOLIM X KITHHBEB.

3.13. Tpenen npoynoctH ofpaslia NpH pacTsKeHHH Rp, kre/em?, pac-
CUHTBHIBAKOT N0 (opmyne

R-—064-I—)— 9
p— Vs Fl ()

rae P — paspymawouias HarpysKa npH pacKkajslBaHHH, KIC;

F — nnomans NoBEPXHOCTH packoJdd o6pasua, cM2,

Ipegen mMpowHOCTH MOPOAB H KO3 (HUHEHT BapHalUHH PACCYHTHIBA-
IOT MO pe3yJbTaTaM HCHBITAHHA BceX 00pas3nos jaHHoi npobsl mo ofime-
H3BECTHHIM (HOPMYJIaM MaTeMaTHYeCKO! CTATUCTHKHY.

3.14, PacraanBaihe cdhepuuecKHMH HHIEGHTOpA-
M H ~— YIDPOUIEHHbIA SKCIPEecc-MEeTOoJ [l MacCOBHIX HCNLITaHHA ¢ HOp-
MaJIbHOH HaneXHOCThIo 95—98Y,.

Coaep:kaHHe METOMA H3JIOXKeHOo B I, 3.8.

Ipenen npounocTH o6pasua npu pactskendd Rp, kre/em?, paccun-
THIBAIOT 11O opmyie

p
=0,75 — 1
Rp > F » ( O)

rae P - paspywamomas Harpy3Ka npu packajblBaHUH, KIc;

F — nnowans moBepXHOCTH packosia obpasia, cM2

3.15. [lomepeunoe pacxaJeBaHHEe KepHa—N0JeBOR
YIPOLLEHHE METONL HOHMMXeHHOI HagexHoctdH (60—75%), npuMenso-
IHfics, rasyeM 00pa3oM, AU PacCIaHBaOMMXCS TOPOA.

HenrlTanaaM MOABEPraloT XepHnl JAHaMeTpoM 1o 160 mMm n LaHHOH
He MeHee nuaMerpa, HononsurenpHas o6pafoTka kepHoOB He Tpebyercs.

O6paser; HCUBITBIBAIOT C HCIOJL30BAHHEM YCTPOHCTBA THHa packa-
JIBIBAIOWHX KJIHHBEB.

3.16. Ilpeges mpouyHocTH ofpasia mpe pacTsenus Ry, Kre/cm?, pac-
CYHTHIBAIOT NO HopmyJe

P
Rp=0,9 —, (11)

rie P — paspymalomasl Harpy3ka NpH pacKasibiBaHHH, KIC;
F — nnromann, mOBepXHOCTH packona, paBHas MNJOMIAAH TONEPEYHO-
rO CeYeHus! KepHa, cm2,
[penen mpounocTd MOpol W Kos(hwhUnueHT BapHAUHH DACCUMTHIBA-
IOT 1O pe3ynbTaTaM 5—6 HCOBITaHUH, IJs Yero HCMOJL3YIOT KaK OTHENb-
HEle 06pa3nyl, Tak H MX OCTaTKH NOCAe PacKosja, €CJH OHH 1o AJHHe
yLOBNeTBOpSOT TpeGoBanuio m. 3.15.

Meroabl naGopaTopHbIX HCMBITAHHUI
noka3artened 0GbeMHOI MPOYHOCTH

3.17. O6beMHOEe CcXaTHe B CTabHJIOMETDE— OCHOB-
HOH METOJ HCHIBITAaHHH ¢ HOpMAaAbHOH HaaexHocThio 95—98Y%, npumetse-
Mbl# [IPH HaJHYHH COOTBETCTBYIOULEro /1a60paTOPHOro oBOPYAOBaHHS.
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HenbiTanusM noABepraior WHAHAPHYeCKHe o6pasubi AHaMeTpoM OT
30 #0 43 MM (B OoTHeABLHEX caydasix Ao 50 mMM), BeicoTofi 60-—80 MM, mo
18—12 06pa3uoB u3 Kaxa0H npobul MOPORbL.

O6pasusl HCOBLITHIBAIOT CXKATHEM MEX/AY Harpy30YHBIMH MNJIHTaMH
crabunoMerpa.

B pesygpraTe HenmbITanus ompeaeNisioT NpedesbHble 3HAYEHHS ABYX
I'JIaBHLIX HanmpsiXKEeHUH.

IMacnopr 06beMHOM MPOYHOCTH NOPOALI CTPOST rpadruecku (puc. 6),
KaK orubalollyio npeespHbiXx Kpyros Mopa Bcex HCNBITAaHHBIX 0Opaalios,
npHUeM pasiHuHble 06pasubl AAHHOH NPOGHI HCOBITHIBAIOT TP pa3Jfdya-
IOUIHXCA 3HAYECHUAX THAPOCTATHUYCCKOro NMAaBJICHHSA B pa6oqeﬁ KaMmepe cTa-
6unoMeTpa. YAeapHoe CHemJeHIie FIOPOABI ONpPefensloT Kak OTPe3oK, OT-
cexaeMmblft ornGarmoniell Ha OCH KacareJLHHEX HanpsaXeHHil, a yroa BHYT-
PEHHEero TPeHHs KaK yroJ HakjJoHa orubamomeii K OcH HOPMaJbHBIX Ha-
npsKeHuit

3.18. Metol KOCOro cpe3a— MeroJ HCBITAHH{l C MOHHKEH-
nolt HagexHuoctsio (70—75%), npuMeHnsIeMblit IPH HAJAHYHH COOTBETCTBY-
ioL1ero 1a6opaTopHoro o60pynoBaHHs.

UcnplTanusm MONBEPTAIOT IHJHHIAPHUECKHE o6pa3uu JIHAMETPOM
42—43 MM, BbICOTOH 65—70 MM, mo 6—8 o6pa3noB u3 Kaxioét npoGul
NOpPONHL

IIJIH MOJIYUYEHIIST 1 auHbIX, HQOﬁXO,’lHMHX AJig TOCTPOEHHS Tmacrnopra
NPOYHOCTH, MONOBHHY 06P2310B MOABEPraloT Cpe3y NpH yrie HaKJIoHAa K
HanpasJeHHi0 HarpyXeHusl, paBHoM 45°, a TIOJIOBHHY — NIpH YTJle HaKJo-
na 30° Tlommoe paspywarmmee o6pasew HanpsiKeHHe G DPacCYHTHIBAIOT
no dpopmyie

p
e 4n "’
rae P — paspymalomasa Harpy3ka IpH cpese, Krc;

d — nuamerp o6pasua, cM;

h — BricoTa ofpasua, M,

Hns xaxaoro yriia HakJOHA YCPEeZHAKTCS BeJHUYHHB! NMOJHOro pas-
PYLIAIOWEr) HaTpaKeH .

3.19. TTacnopT mpounoCTi nmopoj cTposAT rpaduueckn (pHc, 7). Ila-
pamerpsl ero C— yjeasnoe cuenderne, kre/em? u tg ¢ — koahduuuent
BHYTPEHHETO TPEHHS BBIYHCJASIOT N0 dopMynam:

Oyse O3p0 (COs 45° cos 30° —sin 45° sin 30°)
C= =
0450 COS 45° — 0400 sin 30°

O450 T3p0 (1/6* V?e)

o

(12)

= : (13)
2 (0450 12— 0g06)
o Oygo SIN 45° — 000 COS 30° G0 J/ 2 — 0300 V'3 (1)
e N p— — 'Y
0450 COS 45° — 040 sin 30° g0 12— O3
Ile O 450 — NOJHOE Paspyluaolles HalpsKeHHe Npi cpede Mo yriom 45°%,
Kre/em?;

G3p0 — TO JKe, TIPH cpese noj yriom 30°, Kre/em?.
320 Pacuerunii Metopnr no M. M. I[IpoToAbAKOHO-
By — MeToJ, NpHOJIHMKEHHOH OUEHKH YICARHOTO CLUEIVIEHHs] W yryia BHYT-
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PeHHero TPeHHS, MPHMEHSEMHIl IpPU OTCYTCTBHM O0OPYAOBaHHS AJA Ja-
60paTOpPHBIX HCOHITaHHA 06HeMHOR NPOYHOCTH.

MeToa oCHOBAaH Ha HCHOJB30BaHIN ycTaHosjaeHHoro M. M. Ilporo-
IbSIKOHOBLIM O6LIEro BHAA aHAJMTHYECKOTo BbIpaeHHs macmopra npod-
HOCTH FOPHBIX MOPOJ,

Re+ Rp)® 17
(Re + Rp) ] 5)

I€ Tumaxe — MAKCHMa/bHOE CABHraloniee Hampskenue, krc/cm?;
0 — mapaMeTp BHTON@XUBaNMA orubalomieli xkpusod, xrc/cm2
Tmaxe ¥ @ NPUHHMAIOTCH B 3aBUCHMOCTH OT BCAHUHHBI OTHOLIEHHS
Rc/Rp nns pansoil noponst, Mcnob3oBanue 3T0# 3aBHCHMOCTH NO3BOJAET
NpHGIHIKEHHO ONpefeasiTh YACAbHOE cUelljedHe # Ko3(QHUMEHT BHYTpEH-
HEr0 TPEHUs MO pe3yJabpTaTtaM JaGOpaTOPHHEIX HCHBITAHME TPENENOB NPOY-
HOCTH TIPH CIKATMH I PACTsKeHHH, MPUBE/ACHHHIM B CJELYIOWel Tabauue:

RC]Rp ]/RpCO,T5 ' l/RpCO , fg(poﬂa tgo
4 1,60 1,05 0,27 0,75
5 1,85 1,19 0.37 0,87
6 2,11 1,32 0,47 0,98
7 2.36 1,45 0,55 1,08
8 2,62 1.67 0,63 1,18
9 2,87 1,69 0,69 1.97

10 3,15 1,80 0,74 1,35
11 3,41 1,91 0,78 1,43
12 3,69 1,01 0,81 1,50
13 3,96 2,10 0,84 1,57
14 4,23 2,19 0.87 1,63
15 452 2,27 0,89 1,69
16 4,83 2.35 091 1,75
17 5,16 2,42 0,93 1,82
18 5,48 2,49 0,95 1,87
19 5.80 2,57 0,97 1,93
20 6,14 2,63 0.99 1,98
21 6,47 2,71 1,01 2,03
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ITpodorsenue

RC[Rp IIRP "0'75 URP ] ‘g q’O:?B tgu
22 6,80 2,78 1,03 2,09
23 7,14 2,85 1,04 2,14
24 747 291 1,06 2,19
25 7,80 2,98 1,07 2,24
26 8,13 3,06 1,08 2,29
27 8,46 3,12 1,09 2,34
28 8,79 3.18 1,10 2,39
29 9,14 3,25 111 2,44
30 9,52 3,31 1,12 2,48

B TaGuune nprBefeH:l pacueTHHe BEJHYHHLL AJa HanOosee XapaKTepHBIX
HanmpsaxeHnid. cpegHero Ha ydacrke 06 Re<<o<<R, (moxasatesu Co,z5 H
tgpo,rs) u B Touke g==0 (noxaszatenu Cp H tg@o).

O6beMHOe cXaTHe B THAPABJINYECKOH YCTAHOBKE
caoxHoro Harpyxenus (YCH)

3.21, McnpiTaHuaM nOABEPraloT obpasusl AMamerpom 30 MM M AJH-
HOH B paGouen yacTy He MeHee 60 MM mpd ofweft aaHHe ofpasua 80 MM.
B xamepe ycranoskyn ['VCH 06pasilsl noABepraioT 0AHOBPEMEHHO 0CeBO-
My 0] H GOKOBOMY Oy, O3 CXaTHi. BOokoBoe JapleHHe Bo BpeMs OIBITA

NOJIEPKHUBAIOT TOCTOAHHBIM.
B npouecce omeITa H3MEPSAIOT IVaBHHE OTHOCHTE/bHBe AePOpPMauuu

&)==8p-=g3 U IJIaBHBIe HOpMaJbHble HANPRIKEHUH O, Up=~0s. VaMepeHue
nedopManuil NMPOH3BOASIT TeH3OAZTYUKAMH, HaKJeeHHLIMH Ha TOBepX-
HOCTb 08pasua BAOJIL H NEPUeHJHKYJIAPHO K €r0 O3, T. €. IO HamlpasJe-
HHAM TAaBHBIX ocefl. Perpcrpauuio aedopMauMii 1 Rarpysku BeAyT Ha
MHOroKaHafibHoM LuefiposoM ocumaaorpade. Ilpeses mpounoctu oGpas-
na Re, Kre/cM?, onpenesior no cpopMynZ,

Re=—""r""""7", (16)

wdy (1 4 €9)?
rie do — nepBoHavanbHbifl [HaMeTp 06pasiia LO HarpymKeHHs, cM;
€ — OTHOCHTe/bHAA nonepedHasn gedopMauHsL.

[pu dp==3 cm
0,1041 P
(1-4-e5)2

o
3.22. TlacnopT npouHOCTH CTPOAT B KOOpAHMHATaX Taaxe——0. Yei0-
01

BHsl N1€PeX0fa TOPHHX NOPOJ B MPEeJbHOE COCTOSHHE MMEOT BHA:
— 0 ,ACq -
Tp =Ty &0, (18)

Ty = rg’, eBCo | (19)

TAe Tn U Ty — COOTBETCTBEHHO NPEACHAs! NPOYHOCTH M YIPYLOCTH;
A, B, 13, rg—xaﬁmamu, 3aBUCALMe OT CBOHCTB NMOPOA;
Cys — napaMeTp, XapaKTepH3YIOWHHA B HAOpsKEHHOTO COCTOSTHHS,
PaBHbI OTHOWIEHHIO IJIABHHIX HAnNpskeHUH (MHHHMANBHOLO K
MaKCHMaJpHOMY),

R.= (17)
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Bripaxenue (18) xapakrepuayeT ycJoBHe NpefeJbHBIX NPOYHLIX CO-
CTOSIHMH,
n T
0 01— 0
rae Tn = — g

a Buipaxende (19) xapaxTepusyeT ycJOBHe [pefle/ibHbIX YIPYTHX

y y
0f — 03

2
HbIE HAMPAMNKEHHA Ha Npelefax npOodHOCTH H ynpyroCTH.

Hcnonb3oBanie aHANHTHYECKUX 3aBHCHMOCTEH YC/OBHH TNpeflesIbHBIX
cocrosguuit (18) u (19) mo3BOMAET COKPATHTL YHCIO HEOOXOAMMBIX OMbI-
TOB A/ TIONYYeHHS BCeX BXOASIIMX B YpaBHEHHA KOHCTaHT [0 ABYX:
OJHH — Ha OJHOOCHOe CXaTHe H ONMH — Ha cXKaTHe NOojA OOKOBBIM [aB-
JIeHHeM NpH napamerpe 02/0, 2 0,3. IIp1 5THX ONBLITAX PEIHCTPUDPYIOT Be-
JIMYMHB BCEX KOMIOHEHTOB Hanpsokenmii u ldedopManuii or Havaja Ha-
TPYKeHHs 10 MOMeHTa pa3pylIeHHUS,

0 n o v Yy
COCTOSTHHM, Tie Ty == ,4 01, 02, 61, 02—TJaBHEIe HOPMAaJb-

HCC.HCILOB&HHC NoJ3y4eCTH H AOJTFOBEYHOCTH
B YCJAOBMAX OJHOOCHOrO CXaTus

3.23. HcnuTaHuA NPOBOASIT Ha NPYRHHHBIX IipeccaX, Ha KOTOPHIX
IOCTOSIHCTBO 32LaHHOH HATpy3KH oOecneunsaetcss YIpyrol sHeprueil
CXKATHIX NPYXKHUH,

Has nopox npounoersio Rq==100-—1000 krc/cM? pasmepsl mpH3Ma-
THYeCKHX 06pasuoB ROMKHH  6HTb oT 1501503300 no 100X100X
X200 MM.

B npomuecce onbTOR H3MEPAIOT BesHuHIIbl HaMpsiXeHHH H Bce I/aB-
Hble gedopmanun obpasumoB. VisMmepeHue pedopMauuii OCYIIECTBJSIOT C
TOMOIIBI0 KOMILJIEKTA HHAMKATODOB YacOBOTO THMA C HEHOH JeNeHHs
0,01 mwm.

OGpasen M30MPYIOT MHoOroukcjeHHHMH (mo 10—20 cioeB) wepeny-
IOIMMHCA NMOKPHTHAMHU NOBEPXHOCTH TNapaQuHOM H pPe3UHOBLIM KleeM,
YTO NO3BOJIAET COXPAHHTh BJAXHOCTh 00pasna HeMsMeHHOH B reueHue
JJRTEJBbHOTO BpeMeHH. KpoMe Toro, H3omHpyioulee MOKPLITHe 3allHIIaeT
matepran obpasua or arMmocdepHofl BNary, KOTOpas, NPOHHKAA B TEJO
o6pasna, cnocobeTBYeT oCHIabJeHHI0 DJIeMEeHTApHHX MeXaTOMHEIX CBS-
3eil, B pe3y/bTaTe Uero Mpouecc IOJN3YYeCTH MOXeT NpOTeKaTb HHTEH-
CHBHee.

Hcnuranus clienyer NpOM3BOAHTh Ha 2—3 OAMHAKOBHIX 0o6pasnax
TpH Harpyskax, paBueX 30, 60 1 859% BeqMUUHE pa3pyHIAoOUlero Hamnps-
XKEeHHs!, ONpeieNiieMoro npu OLICTPOM HATPYIKEHHUH.

[epBiynbe pe3yAbTaThl M3MepeHH{I HaHOCAT Ha TpadHK B KOOPIH-
HaTax «AebhopManus — BpeMs»,

KpiiBble HON3YYECTH CTPOSIT IS NMPOLOJBHHIX &) cpegn M NOMEPEUHBIX
nepopManuit €2 cpenn, 32MEPEHAHX B cpefHell yacTH o00pasua, a TaKkxe
o0beMHBIX AedopMannil, onpefenseMbx no Gopmyne

9=81+282.
KpuBble mon3ydecTd noO3BOJSIOT NOJAYYHTh BeJHMYMHB pedopManui
MOJ3YYECTH B 3AaBUCUMOCTH OT NPHJADKEHHBIX HATPY30K, BEJIHYHHBI CKO-

pocTell MOJI3YYecTH &, & NPH Pa3sHBIX HarpysKax N BpeMs Ho paspyule-
HHS { B 3aBHCHMOCTH OT Harpy3KH.
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MeToapl 1abopaTOpHLIX MCIBITAHHA MOARYJS yNPYrocTH
nopon NMPH MU3YYeHHWH NPOSIBJIEHUI TOPHOrO JaBJEHUS

324 OZRHOOCHOEe cCX aTHe— MeTOL HOPMAa/JbHOH HaZeXHOCTH
(95—98%). HcnbiTanus npoHsBOAT MO0 METOAIKE, aHAJOTHYHOH MeTO-
JIHKe Onpejeselitsi npefesla NPOYHOCTH NPH CHATHH MOPOAHBIX IMJHHI-
poB. OTJHYHE COCTOHT B CJEAYIOMNIEM:

BEICOTY HCIHITEIBAEMBIX 06pasios HpHHEMaoT B npexgenax 1,5-—-2,5
JHaMeTpa;

o6pa3ubl  APMUPYIOT  TEH30JATUHKAMH  CONPOTHBJEHHS  THMa
[MTKB-20X 100 vid HakJafHLIMH TeH3oMeTpaMy Tuna JM-12.

PexuM HarpyKeHHs NPeAyCMaTPHBAeT CTyNeHYaToe yBeJHueHHe Ha-
FDY3KM €O CHSITHEM ee [0C/e KaX(Iok CTYNeHH 11 ¢ QUKcauned BeJHIHH
petopMaliHil (IPOAOMBHEIX H IIONePeUHbLIX) HA KaxJ[IOM 3Talle pexHMa
HappyKeHusa. MicnbiTanusg moBTOPSIOT Ha TPeX-ueThipex obpasnax.

Mounysb ynpyroctu E, xrc/em?, n xospduuuenr [lyaccona v paccuu-
THIBAIOT N0 GopMy.Jiam:

Ao Aeg,y
= Ao v = . (20)

E
Agy

’

OrHolenye noJHoi gedopmaltuil K ee YIPYyrod yacTd paBHO
A € gonu/A €1 yap» (21)

rae Ao — passHocTb HanpsameHull cKaryis obpasma B Hauaje @ B KOHLE
CTYICHHM PAa3Tpy3KH (AJs KaXAOlf CTyNeHH);
Ag; — Pa3NOCTh NMPONOJHHLEIX OTHOCHTENbHBLIX AedopMauuii obpasua
B HayaJje H B KOHIE CTYNEHM pPa3TPY3KIL;

Ag; — TO Ke, TONEePEYHHIX OTHOCHTENbHMLX HedopMalluii;

A€inpan — NMOJMHAS BEJMUHHA NPOROJLHON OTHCCUTEAbHOH AchOopMaLuH,
COOTBETCTBYIOIAA H4rpyske, paseoii 0,76—0,85 paspywa-
IoLel;

Ag[ ynp — TO 3Xe, COOTBETCTBYIONAS CUSATHIO Harpys3xW, pasHofi 0,75—
0,85 paspymaromtei.

Monyap ympyroctd u kKospduuuent IlyaccoHa mopombl BHHHUCASIOT
nyTeM YCpe[HEHHS 3THX ToKasaTeseH AJs BCex HCNLITAHHBIX 00pasuoB
NOPOJH I BCEX CTyNeHell pasrpyskH.

3.25. KonrtakTHOe BAABJIHBaHHe chepHUECKHUX HH-
L €HTODP OB — KCIPECC-METON MACCOBBIX MCHOHTAUUR ¢ NONHMKEHHOH
nanexHoctoio (85—~90%) Otauune ot Meropa, H3JnokeHHOro B Om. 3.8 H
3 14, cocToMr B cleAYIOIEM:

HArpy3ouHsldi NPHOOD KOMILIEKTYIOT HHAHKAaTOPAMH YacOBOrO THOA
IS H3MepeHHs TAYOHUHE yNpYrovo BHeADEHHS HHAEHTOPOB B ofpasew;

PeXXHM Harpy/KeHHsl MpeAycMaTpHBacT 2—4-cTyneHuaTtoe YBeJHde-
HHEe Harpy3kH co CHATHEM ee mocjle KaxAoi cTyneHy W (QHKcauHeji BesH-
YUHB TJIyOHHB! BAABJHBAHNA HHACHTOPOB Ha KAXKIOM 3Tame YBeJHUEHHS
Harpy3KH H pa3rpyXeHHs.

Monyns ynpyroctd E, xre/cm?, ofpasua paccuiteiBalor no Gopmyde

1,13.108
E= . (22)

A
1,62 Y2 V (0.5 8yup + A2, ] 10° — 0,043
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a OTHOUIeHHe ToJHON AehOpMalHH K ce yNpyroii uactd — no QopmyJe

3

A eHOJTH‘ — AHOJIH (23)
3 ’

Agynp Aynp

rae Aynp — ynpyroe (NpH pasrpy3xe) B3aHMHOC CMellleHHe HHIEHTOPOB,
MM- 102, mpu HsMeHenlln Harpyskn (B CTOpOHY yMEHbUICHHS
Ha BeJHuHRY AP);

Agn—ﬂa‘{aﬂbﬂaﬂ BEJHYHHA I1JIaCTHYCCKOTO BJaBJAHUBAHHA, OTBeua-

ouaa cMATHIO mepoxoaa'rocreﬁ non o6oHMu HHJAEHTOpAaMH
(mm-10°);

Anonn — moNHOe (TIpH HArPYXKEHHH) B3allMHOe CMelieHue HHIeH-
TOpPOB.

HenoiTanne na xaxpom o6pasie NOBTOPAIOT ABA-TPH pa3a C H3Me-
HEHHEM MECT B/ aBJHBaHHSA HHAEHTOPOB, a BCETo HCNLITAHHSM NOLBepra-
0T ABa-TpH obpasma K3 McOuIThiBaeMofi npo6u. Moayap ynpyrocru Io-
POAL! BHIUHCJISIOT yCPeZHEHHEM peayJib1aTOB AJs BCeX HCNLITaHuii npob
H BCeX CTYIEHEH pasrpyskH.

3.26. YAbTpa3sBYKOBOH MCTOX HOPOLONBHOTO Ipo-
QOHIHPOBAHHUST— YIPOWENHHI MeTOJ C MOHHXEHHO{ HaAeXHOCTBIO,
HpHMeHSeMBLIH AN HermOPHCTLIA TOPOJ HPI HAJHUMH COOTBETCTBYIOMIETO
000pYyNOBaHUA.

HcnbiTanBsiM NOABEPraloT LMIHHAPUuECKHe o6pa3unl AMAMETPOM OT
36 no 110 MM c NJOCKHME OCHOBAHMSMH H JJIMHOH, PaBHOR ABYM-TpeM
JHaMeTpaMm.

[lpuMenseMyro Ans npo3ByYHBAHHA 4acTOTy KoseGaHuil f, IpeBbilIa-
fomyio 300 k@', onpeseastor us yenoBus [==2v,/d.

Pacuer nmoxasaresieft ynpyrocT ofpasna npoHsBoisaT mno ¢hopMylsam:

(=) (1—2v) iy

(1—v)qlos ° (24)
Up 0,87 +1,12v~ 1 —2v
x 14y 2 (1—v)° (25)
rae Up — CKODOCTb  pacnpocTpaHeHHsT TPOAOJBHBIX KOJeGaHHil,
cm/MKC;
UR — CKOPOCTb DPAacTlpoCTpaHeHHs NOBEPXHOCTHHIX KOJebaHHuii,
CcM/MKC;

g="981 cM/c? — ycKopeHHe CHJb THIKECTH,;
v — ob6beMHas Macca NOpPOAHI, Kr/M3,

HenprTaude Ha KamaoM o6pasie NOBTOPAIOT ABa-TPH pasa €o CMe-
IIeHHeM MeCra paclojoMeRHs NLC30AAaTUYHKOB YJhTPasByKa, a BCero Mc-
NbITaRUSAM NOABEPrarT ABa-TPH o0paslia M3 HCObThIBaeMof mpoOul. das
OUEHKH ONpe/e/ifeMbX IoKasaTenefl YNpyrocTH Nopojisl NMPUHHMAIOT pe-
3yJbTaThl NPO3BYYUBAHNUS, Da3iHYaKollHecs Mex1y coboil He Gosee, ueM
Ha 15—20%.

O6pasipl 1Mocne Onpefedenilss LallHBIM MCTOAOM moKasaTesell yapy-
rOCTH MOTYT GHITh MOBTOPHO HCNOJNBL3OBAHBI [JS1 HHBIX BHAOB HCHBITaHHH.
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OnpeneneHde NPOYHOCTH NMOPOA
NPy CKATHH B HATYPHBIX YCJA0BHAX !

3.27. HatypHble MCNLITAHHS NPOBOASIT AJS ONpPEAEJEHHS NPOYHOCTH
MacchBa € yyeroM ocaafisiomero BAHSHHS TpemHH. Pasmep o6pasuos
(npuU3MBbl) IPH HATYPHBIX HCHBLITAHHAX JOJIMEH OHITh TAKHM, YTOGH B HEM
COJepIKaNCs AOCTATOYHO MPEACTABHTENbHEIA HAa0Op PassHuHOrO poAa
CTPYKTYPHBIX HEOZHOPOAHOCTEH (TpeliyH, C10eB U T. IL).

HcnbiTalHusl TPOH3BOAAT B CTeHKe BbIpabOTKH, NPEABApHTE/IbHO 3a-
yHlaeMofi OT pa3pyweHHoN U BLIBETPEHHON NOPOLHL.

Jlnst OKOHTYpHBaHMA NPH3MBL B IIOPOAAX C MPOYHOCTHIO B ofpasue
20 200—400 xrc/cm? npuMeHAIOT
uendyo nuay tama MC-10 ¢
3y6uamy, apMHPOBAHHBLIMH TBep-
IBIM CIJIaBOM, B 6o/iee NpouyHHX
HJ/eH W 1 TIOPOAAX, OKOHTYPHBAIOLIME LileNu

> n-3  oOpasyior npobypHBaHHeM CKBa-

1 e === KHH CTaHKAMH BpallaTeIbHOro

2 dypenus.
3 o PekomeHayemasi cxeMma HCILI-
TaHuil npHBeieHa Ha puc. 8. B
1 2 wnypsl, NpoOGypeHHBle Bpalla-
| nl ] TeJIbHBIM CNOCOBOM 10 OKOHTYpH-
a A BaHHS DPH3MbI, 3aKAAABIBAIOT
penepnl AAs Ha6mogeHHs Mnpo-
Puc. 8. CxemMa HaTYpHBIX HCIB-  JAOJbHBIX H foNepedHbX nedop-
TAHWI [OPOJ HA OLHOOCHOE CXa-  MalMii APH3Mbl B NPOLECcce HCIbI-

< X

et
o

THE B MaccHBe TaHMi C MOMOULLI0 HHAHKATODPOB
1 — wnypst, 2— peiepbl; & — HHAHU- 4aCOBOro THIIA,
Kartop Pasmepnl IpuaMHL @, b, € BH-

6uparoT ¢ yyeTOM MOILHOCTM Aa-
BUAbHOM ycTaHoBKH. MenelTaune npuaMbl OOJBLIOTO  pasMepa BechMa
Tpynoemko. Ee pesecoofpaseble pasMepsl Takosbl: @=b=0,5 M; ¢=
={(,75 M. BrlicoTa HHIUK AAS MOHTaXa JaBUJIBHON YCTAaHOBKH ONpPesess-
ercs ee rabaputami.

Js Harpy:KeHus NpHSM YKa3aHHOTO pasMepa DEKOMEHAYITCs [a-
BuipHag ycraHoska BHHUMM  rtuna 9C12 (ycmame po 100 TC) H KOM-
TJIeKT M3 9 AABHJIBHBIX LUHJIKHAPOB THna BY-30 (ycuanme po 1800 Tc).

3.28. IlpouHocTh MaccHBa IPH CXKaTHH R¢ w, Krc/cm?, onpefensoT
no gopmyne

P

ab’
rae P — paspyuaoilee ycHiine, Krc;

a b — nJoLLanp TONEPEYHOro CeueHHs MPH3MBL, CM2.

Harpy:eHue npHaMBl BelyT CTyHeHaMHM nmpuMepHo no 109% oxunae-
MO¥ paspywaiomeli HarpyskH. Ilocje Kax/JOfi CTYNeHH HaTPyXKeHHs CHH-
MaloTcs MOKasanHa HHAHKATOPOB,

[TpopoapHble 1 nomepeuHble AedOpMamHH € PACCYHTHIBAIOT NO Qop-
Myne

Rem (26)

IToppoGHee MeTORLHKA HATYPHBIX HCHLITaHHA H3JI0XeHa B «MeromHuecKom Io-
COGHH NO_ HAaTYpPHBIM MeTOLaM MeXaHHYeCKMX HCOBITAHHR TOPHBIX NOpPOA»,
BHUMH, JI., 1969.
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1

= T , (27)
rae Al — N3MEHEHHe PACCTOSHHA MEXKIY penepami, MM;
| — paccrosiH¥e MeXAy pernepami, MM,
Monyaes pedopmannii onpeneasor no phopmyae
E £ (28)
=

Ha ocHOBaHMM HATYDHHX HCNBITAHHH NPOYHOCTHEIX CBOMCTB FOPOL,
YCTAHaBJAHBAIOT KO3(GHIHEHT CTPYKTYPHOro ocnabieHHs NOPOR

R
kc.0=’-Rf;L'

4. METOOUKA HCCJIEJNOBAHUS
HATNIPSDKEHHOIO COCTOSIHUY MACCHBA
TOPHBIX MOPOJ

4.1. Y3 HaTypHbIX MCTOROB ONPEAeJCHHs HaNnpsXKeHHI — pPasrpyskH,
KOMIIGHCALMOHHOIl Harpy3KH, PasHOCTH JAaBJIeHHI, yNpyrux AMHAMOMeET-
poB, u3MepeHUsA nedopMaudii 6ypPOBBIX CKBaXHH, reo(H3HYECKHX MeTOo-
IOB — NPHMEHSIOT MeTOI HOJHOH pasrpy3kH, IIpuMeHSIs MeTon pasrpys-
KH, HeOOXOAHMO HMETb B BHIY, 4TO OH pafoTaeT B LpeAejax JHHEHHOR
ynpyrocTr. [lo 1exnuuecKoMy HCUONHEHHIO H aHAJHTHYECKHM IpHeMam
pacuera HampsiKeHHII cjefyeT pasjHyaTb TPH NPHHIHNHATBHBIE CXEMBI
NPHUMeHeHHs MeTo/La NOJHOI pasrpy3Ku!.

4.2. Tlpu ucnosp3oBaHue cxemsl BHIMHM  npomssogaT Gypene
CKBaXXHH MeHblllero AHamerpa (71 MM) M BHIOypHBaHHe KepHa HeB0Jb-
wol aguHer (35—71 mM). CxeMa ¢ ILeHTPAaJLHOI CKBa:KHHOH TpedyeT
BHIGYDHBaHHA KepHa 3HauHTesbHO Oosbluix pasmepos (93—112 u 200—
300 Mm), a 3TO OUeHb TPYIHO, a HHOTrJA BOOOIle HEBO3MOXKHO OCYLIeCT-
BHTb (HafmpHMep, NpPH CHJIBHOTPCHIHHOBATBIX MJH cJa0biX TOPHBIX IIO-
pozax).

4.3. a5 onpefeneHHs] HaNPSXKeHHI B MacCHBe METOJOM PasrpyskKH
PeKOMeHJyeTCs:

a) npoGypHTh CKBaXHHY ONpeJeNeHHOTO ZHaMmeTpa A0 MeCTa, B Ko-
TOPOM HEeOGXOIHMMO OIpelesIHTh HANDSIKEHHE;

6) TOpUY CKBaXMHBI NPIJAlb ONpeelieEHyl0 §opMy (NpH cxeMme
BHHUMU) nau B nenTpe 3360 CkBAKHHBLI NPOOYPHTh OlEPEXKAONLYIO
CKBAXIIHY MeHbilero AHaMerpa (A4pyrue cXCMBH);

B) B LEHTPaJbHOH 4acTH TOPUA CKBaXHHH HJM B ONepexanomen
CKB2)KHHE YCTAHOBHTH AedopmoMeTp;

) IIpU MOMOI(H KOJBLEROH KOPOHKH BHOYPHTD KEPH;

1) H3MepHTh JedOopMalyH YIPYroro BOCCTaHOBJEHHUS;

€) W3MepHTb MOLYJb YHPYrocTH # koxdduumnent IlyaccoHa B Mecre
f3Meperust nedopmalnnil yIpyroro BOCCTaHOBJCHHUS,

2K) BBIYMCJHTH BEJHYHHEI [VIaBHLIX HANpPAMXKEHHU{l M MX HAIpaBJCHHe.

4.4, KoMn/iekT oGOpYAOBAHHS 4 M3MepPHTENbHOH amnmapaTypel poa-
eH BKJONATh GYypOBBlE CTaHKH, GypoBbe NpHUCTOCOO/eHHs, H3MepH-

t CM. «MeToAHuEeCKHE YKa3aHHUS MO NPHMEHEHUIO MeTojfa DASTPY3KH IS H3Me-
PeHUs HanpsiKeHHl B MacCHBax ropHeIX nopoxa». BHUMHMH, 1972,
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TeJBHYIO annapaTypy # BcnoMoraTelbHoe ofopynosanne. Has Oypenus
CKBaXHIl B KPENKHUX NOPLLAX PEKOMEHJYyeTcs NMPHMEHSATL CTAHKH Bpauia-
TEJBHOro GypeHHs.

4.5. Ona cxemst BHHUMH ncnosbsyercs caepyiouiee o60pyaoBarHe:

KOMOHKOBLIE TPYObH Auamerpom 71 MM, AauHo# ot 0,5 Ao 1 M co
ClIEIHaNbHBIMH NepexofHiKaMu;

MCJKOA/MMa3Hble KOPOHKH AHaMerpoM 76 MM A/ KDenkHX H BecbMa
KpenKkHX TOPHLIX MOPOA H KOPOHKH AHaMeTpoM 76 MM, apMHpOBaHHBle
NoGeNTOBEIMH TIJIACTHHKAMH, A5 caalbix M cpefnedi KpPenocTH NOPoJ;

onelanbhbie ULiMpoBajbHbie Kopoukd 311/13, 73P01, 73P02;

caMOOpHeHTHpY!oueecss AOCHIOYHOe ycrpoiicTBo 5J1-45 H AoCHLJIOY-
Hble HITAHTh;

TeH3OMEeTpuuecKuii AepopMomerp co cremHoW mnaartoii 7[1-23 Hau
TeH30MeTpHYecKUi aedopMoMeTp ¢ mpilzKaTHEM TeH30PC3HCTOPOB;

KJeft jHakpHH «20» ¢ HanoJHUTeseM A5pocHi-380 MaH 3NOKCHIHbLIE
evoasl 3J0-5 1 DJ1-6 ¢ oTBepAHTeNEM IOJHITHJIECH-IIOJHIMHHOM;

aneToH;

TeHsopesucropsl THna [1KB;

PETHCTPUPYIOLLAS anmaparypa: TeH3oMeTpHuecKas craHuus CB8
HAHM TeH3oMeTpuyeckas npucraBka 71P01 ¢ ranesasomerpom MI195/1.

4.6, Ana cxeMe C LEHTPaJbHON CKBaJKHMHOIN HCHIOJMb3YeTCsl CAERYIO-
mee o6opynoOBaHHE:

MeJAKOaJMAasHele KOPOHKH auameTpoM 93 u 12 MM QJsl  KPENKHX
TMOPOA;

KOpOHKH AunaMerpom 93 u 112 MM, apMupoBaHiHe NOOERHUTOBLIMH
MJIaCTHHAMH, AJS C1abblX U CpefHel KpernocTh noposa;

KOMILIEKT BCIOMOrateJbHoro H 6ypoBoro obopynosanuss MC-18;

aLeToH;

nedopmomerp JM-15;

Kaell nHakpun «30» ¢ nanominaTesem AspocHi-380;

PeruCTPHpYIOLLas annapaTypa, COCTOSILas H3 TEH30METPHYECKOH
npucraBku 711701 ¢ raspBaHomerpom MI95/1.

4.7. 'Iucno Mu3MepHTENLILIX CKBAXKHH peKOMEHAYeTcs NPHHUMATh
coraacHo 1. 3.18 Huctpykumn. OpuenTHPOBKAa CKBaXHH HPH HCIIOJbL30Ba-
HHMH MeTOAa pa3rpy3kH mo cxeme BHUMMU caeayrowas:

€CJH HalpsiXEHHsT OUPelessioT B Y3KHX JIEHTOUHBIX UGJIHKaXx, TO
CKBaXKHHY CJiefyeT PAacnosiarath B CPedHeii MaCTH LEJHKA [0 er0 BLICOTe
B HalpaBJeHHH, NepNeHAHKYJIIPHOM K AJHHHON OCH LEJIHKA;

€CJI HanpsiKeHHs ONpee/islorT B BLICOKHX CTOJOYATHIX HENHKaX, TO
CKBaxIHY cJefyeT pacnoJjiaraTb TakXe B cpelHedl JacTH UEJHKa 1o ero
BLICOTE H HaNpaBaAfTh B UEHTP LIEJHKA;

ec/H HanpsiKeHHs ONPEAeNIAT B LIHPOKHX HeJHKax, To HeoO6XojH-
MO OYpHTb ABe H3MEpHTeJbHble CKBAXKHHBE: OAHY MNEPNEHAHKYJSAPHO K
OPOAOABLHOS OCH LEJHKA, APYTYIO — BAGJb UEJIHKA;

eclli HaNpsRKEHHd Onpe/le/isiof B HETPOHYTOM MAaccHBE, TO MepBYIO
H3MEPHTC/bHYI0 CKBamMHY HeoOXOLHMO GypHTb MO HANpaBJeHHIO H3BeCT-
HOTO [JIABHOrO HaNpsXKeHUA (KeaaTeJbHO MHHHMAaJbHOIO), a BTOPYIO —
10 HanpaBJEHHI0 MeHbluero M3 ABYX TJIaBHHIX HaNpsKCHHE, onpejesieH-
HHIX H3MEPCHHSIMH B NePBOMH CKBaxXHHe,

4.8. Tlpy npumeHeHHH MeTOla PA3TPY3KH MO CXeMe ¢ UEHTPaibHOH
CKBaXKHHOl OpPHELITHPOBKA CKBAXHH CJlelyloulas:

€ClId HANMPSIKEHHS ONPEAIAICT B HETPOHYTOM MAacClBe C HEH3BECT-
HBHIMH HaNPABJACHUAMH TVIdBHBIX HANPAKEHHH, TO CKBAXKHHBI CJEAYET pac-
[0J1araTh OPTOrOHAJBHO Il TaK, YTOOL OHH HAXOAMJHCH B OAIIOH TI'e0JIOTH-
yecKoil pasHocTH mopof. Tak Kak uyame BCero OAHO M3 IVIaBHBIX Hanps-
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MeHH{l COBNANAeT ¢ HaNpaBieHHeM TIPARHTAUMOHHEIX CHJI, TO HeoOXoau-
MO NEpBYI H3MEPHTEbHYI0 CKBAXKHHY HANpaBisTh BEPTHKAJLHO BBEPX;
ecJIH HampsiKeHHs ONpeleNslioT B MacCHEE C H3BCCTHEIM HalpaBJIEHH-
€M XOTH 6bl OLHOTO IJIABHOTO HAMPSYKEHHS, TO H3MEPHTEJbHYIO CKBAXH-
Hy caenyer CypHTb B HanpaBJEHHII U3BECTHOrO TJIABHOLO HampsizKeHHs.
Insi onpeneneHns HanpaAXeHHH HA MOBEPXHOCTH BBHIPAaBOTKH CJedy-
eT MPUMeHTh METO/ YaCTHYHO! Pa3rpysKH.

5 METOLUKA ONPENEJEHUI CKOPOCTH
PACIIPOCTPAHEHUSA YIPYTUX NMPONOJbLHBIX
A YOPYTONJACTHYECKHUX BGJIH B IOPHBIX MOPOJAX

OnpeleseHre CKOPOCTH MPOXONbHON BOJTHBI
no na6aoaeHnsM B BLIPAGOTKAX W CKBAXKHHAX

5.1. [Ins ompeneneHHa CKOPOCTH NPOLOJBHONH BOJHH BAOML CTCHKII
CKBaXHHB! 1/IH TOPHOIT BLpaboTKII HEO6XOANMO PETHCTPHPOBAThL NPAMYIO
NPOLOMLHYIO BOJIHY, DAcHpPOCTPAHSIOUIYIOCS OT NYHKTa BOSMYIUEHIA, H
Bpemst npodera ee GpOHTA A0 KAaXJOR TOUKH HaGMIOLEHHS.

B KayecTBe PErHCTPHPYIOMiell annapaTypw CJAeAyeT NPHUMEHATh oc-
puastorpad H-700, a B KauecTBe MaMepHTeNsHOR annapaTyps — ceficMo-
npueMHukM MapkH C-1-30 B KomnaexkTe ¢ 20-KaHaJbHBIM YCHJIHTENEM
CB-12 konctpykunu BHUMU,

5.2. Ilpn perucrpannn cefcMONPHEMHIKH HEOOXOLHMO  YCTaHaBJH-
BaTb no nMpoduo B MYyHKTAX HAGMONEHHH, PAClOJNOXKEHHLIX Ha paccTos-
uun 10, 20, 40, 60 u 80 M oT nyHKTA B3pHIBa. B NyHKTax HabuofeHuH
6ypAT HaKJOHEBIE INNYPH B HanpaBJCHHI K OYary B3pblBa TaKHM o6pa-
30M, yToOLI UX 3a60il HaXOAWJCsH Ha PAcCTOSIHUI 1,5 M OT CTEHKH Bbipa-
60TKM. B »TUX mOypax MKeCTKO C MOMOLIbIO KJAMHOBBIX 32XKHMOB YKpell-
JSOT ceficMonpHeMHURKK [l BO3OYKACHHA YOPYTUX KoJeGaHIil mpHMe-
HSIIOT B3DPBIBH 3apAnoB BB secom 1—3 kr.

5.3. TTo ceficMorpaMmaM B3phLIBOB ONpefeNsioT BpeMms mnpoGera u
CTpoAT roforpad BCTYMMeHHH MPsSMOL BOJHBI OTHOCHTEJNBHO MEPBOro
nyHKTa HabmozeHui. DTOT Cnoco6 [AET TOYHEE Pe3yJbTaThl B MOHOJHT-
HEIX MarMaTHYeCKMX ¥ OCAafOYHEIX NOpoAaXx. B CHOHCTHX 0OCAJOUHBIX H
MeTaMop(HYIeCKUX TOPOAAX AJS ydYeTa 2HH3OTPONMHH 00653aTCILHO HEOG-
XOIHUMO OINpPENENHUTh CKODOCTH YIPYTIX BOJH B HANPABJEHIH, NEepHeHAH-
KYJSIDHOM K CJOHCTOCTH., LA H3MepeHHsi CKOPOCTH BKDECT HAIJIACTOBa-
HHSl DEKOMEHIYETCS HCTOJBb30BaTh BePTHKAJbHLIE BHPAGOTKM, CKBAXKH-
HEl, a Taxkye BHPalOTKY, PACHOJIONKeIHble Ha pasloit raybuHe oT 3eM-
HOH NOBEPXHOCTH.

ITpn cxBamuHuBIX HabmONeHRRX CEHCMONPIEMHUKY  TOMEIIAOT B
CelHaILHBIX YCTPOHCTBAX, DAackJINIHBaeMBIX Ha 3ajaHHoll  rayGuHe.
Ecan B ckBawunax umeercst 6ypoBofl pacTeOp, TO KECTKOe 3aKpemnneHue
He IIPUMEHSIOT.

5.4. Ilar ycTaHoBKY CcefiCMOMPIEMIIHKOB BBIOUPAIOT C YYCTOM MOUI-
HOCTH CJIO2B TIOKPHIBAIOWHX MOPOA. JIa mopos, NPCACTaBJIEHHBIX CICSIMH
MOILHOCTBIO cBhiWe 10 M, paccTosHMe MeKAy ceficMonpHeMENKaMu BOMU-
31 0XpaHsAeMoro of0beKTa CJeAyeT NMpHHHMATh B npegenax 10 M, Bbite
OHO MOXeT OHThb yBeaHueHO 10 50 M. JleTanbHbIMH M3MEPEHHSIMH OXBa-
TLIBAIOT 30HY panuycoM 40 M oT o6beKTa.
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Ecin MOILHOCTL CJIOEB B NOPOAAax HaJseraiolledi TOJNIH MeHbUIe 5 M,
TO PAacCcTOsIHHe MeXK1y ceHCMOIpUeMHHKaMH BOJH3M OO0beKTa Heo6XOmH-
MO cOKpalaTh A0 5 M, @ B BhIeJeXaliux ca10oiax — no 20—30 M. Bos-
GyKIeHHe YNPYTHX BOJH NPOM3BOLAT B3PHIBAMH 3apsi/OB Ha 3eMHOH MO-
BCPXHOCTH HJIM B CKBaXKHHaX.

5.5. CeficMuueckHl KapOTaxk IPIH PAcloJOXKEHHH IIyHKTa B3pHBA Y
YCThsl CKBAXXHHbI TO3BOJIACT NMOJAYYaTh NPOAOJbHEIE BEPTHKAJbHBIE TOJ0-
rpadel [o araum rozorpadam Ans OTAE/BHBIX CTPATHIPadHUECKUX U JIH-
TorpauUecKuX Iayek NOPOJ ONpPEJEeNSIOT IJACTOBBIC HJAH CpPeRHHe
ckopocTd. Ecad passHua MeXAy NJIacToBOH U cpefiHell CKOPOCTBIO He
NPEBHIIAET TOTPEIIHOCTH u3Mepenuit +=10%, To npu pacuete HCNONbIYIOT
Mo6yI0 H3 BEIYHC/IECHHBIX CKOPOCTEH.

5.6. ITactoByio cKOPOCT Vnan BRIUHCASIOT 1O hopMyae

yo
A

nie dz u dt — IpupallleHds ONPeAeJSIOT 110 OTHLeJbHEIM MHTEpBa/jaM Ha
NPOAOJBHOM TOLOrpade.
CpenHnioto ckopocTs Vep paccuHTHBAIOT N0 HopMyJIe

Zh
Vep =57

TR
rae Zh — MOIMHOCTD CBHTHI, M;
2t — Bpems npo6era BOMHEL OT KPOBJH A0 NOAOWIBE CBHTHL

(29)

(30)

OnpepeneHne CKOpPOCTH YNMPYrHX BOJH Ha oGpasuax

5.7. VisvepeHHe CKODOCTH YIPYFHX BOJH B OOpasuax HPOU3BOAAT C
MOMOIIBIO HMITYJIBCHOH anmeparypsl. Jlas perucTpaiiy NpUMEHAIOT YCTa-
HOBKY YKB-IM (Kumnunes, 3-1 «2uaexTpoTounpHOop»), IN03BOJSAIOLLYIO
H3MepATh BpemA mpofera ynpyruax Bosd B npefenax or 0 go 5500 MKc.

O6pasupl nepen H3MEpPeHHSIMH HeOGXOAHMO MOABEPTraTb MexaHHYe-
cKoft ofbpaborke — ofpe3aloT TOPULl C cobJofenyeM MapaiesblIoCTH HX
IJI0CKOCTel, KoTopele B pasblefimeM numdyior. [lonepeynr pasmep o6-
pasua noskeH OHTh GOJblue AJHHLI H3J1y4aeMorO HMITYJbCA, a ero Bhbl-
coTa HOJKHA OKTh paBHa TPeM-uYeThipeM IJHHAM HMITYJbCA.

5.8. CKopocTb HPOAOJILHOH BOJIHBL V' BBIYHCASIOT MO (popMyJe

b
V=—, (31)
4
roe /o — nauHa o6pasua,

{ — BpeMsi MpoGera BOJHE OT H3JAyyaTelNst A0 NPHEMHHKA,

B TpemuHoBaTHX 06pasmax CKOPOCTh H3MePAIOT JUIST UMNYJILCOB €
yactoroil 25 kI, B MOHOJHTHEIX — ¢ yacToTolf 60, 100 u 150 xI'm.

Tnacrobsie ¥ cpefHHe CKOPOCTH ONpeiessiior mo <hopmyiam m. 5.6.

OnpenesieHde CKOPOCTH PACHPOCTPAHLHHA YAAPHOH BOJHbI
B 30He ympyromjacthyeckux Hedopmauuii
B HATYPHBIX YCJOBHAX

59. Cropocth hpoOHTa yAapHOIl BOJHH B 30He MIaCTHYeCKHX nedop-
MAalHil onpefensioT perucTpauyeli MOMeNTOB NPOXOXKACHUA GPOHTA YAAD-
HOM BOJHBI Yepe3 MATYHKH, PACHCJIOKEHHBle HA H3BECTHOM PAacCTOAHIH
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OT UEHTPa B3pHIBA (3MHUEHTpa B3puBa). [lna po36yXIeHHA ympyromja-
CTHYeCKOHt BOJIHH NpPHMeHSIOT 3apsaAn BB B koauuectBe, onpenessieMoM
HeoOX0JUMOCTbIO OOecneyeHns] BO3HMKHOBEHHS MJIacTHYeCcKHX naepopma-
UHH B MecTax pacroJOXeHHs NaTYHKOB. BesnHuMEy 3apsina HeoGXOAHMO
PACCUHTHIBATD HCXOIS U3 «pH3HKO-MeXaHHUECKHX CBOHCTB MOPOAM H THOA
MPHMEHAEMOro B3PLIBUATOrO BellecTBa.

5.10. B kauecTBe HAaTYHKOB HEOGXOZHMO HCMOJIL30BATH TYPMAJHHO-
Bble Mbe303JIEKTPHYEUKHE AATYHKH JaBJCHHS IJIs PeTHCTPALHH HMNYJbLCOB
LaB/IeHHs, AJNHTEJbHOCTH nepefHero ¢dpoHta 1—2 M/c B 30He 7—10 pa-
JHYCOB 3apsifa H B 30He n0 20 PaiHyCcOB C YYETOM HJHTEJILHOCTH Hapa-
CTaHHsA nmepefHero ¢ pPoHTA, papHoOl 2—5 Mm/c.

Perucrpauys JaBJeHHs OCYLIECTBJASCTCH KATOAHEIM ABYXJYyYeBHM
ocuumnorpapom Cl1-24 (OK-17M) ¢ oAHOKpaTHOM KAymel pa3BepTKoR,
MO3BOJIAIONIHM PErHCTPHPOBATh NHHAaMHUEeCKHe NPOLECCH C YacTOTOH [0
[ MI'n. Jns nmpenBapHTeNbHOrO YCHJIEHHsS MMIYJbCOB MOXET ObiThb HC-
MOJb30BAH H3MePHTENbHHEIN ycHuuTe b THIa 103-H.

Onpenene}me CKOPOCTH pacnpoCTpPaHEHHA
yaupyronjacTuyeCKHX BOJH HAa MoAedu

5.11. HanGosee pacnpoCTpaHEHHHIMH ¥ TOYHHIMH METONAMH 3KCme-
PHMEHTAJIBHOTO ONpefesieHHS YAapHOH cxHMaemocTy (yAapHolt aanaba-
TH!) FOPHBIX HOPOJ CJEAyeT CUHTaTh MeToj TopMoxKeHHs, CyTp Merona
3aKJI0YaeTCs B COYLApeHHH ABYX 00pa3loB HcCaedyeMoi FOPHOA ROPOAHL
nocpeficTBOM 3apsina BB.

Hsmeperse ckopocTH yZapHOH BOJHH HEOGXONHMO NPOH3IBONMTH Ha
HeMOABHKHOM 06pasme, HMEHYEeMOM MHILEHBIO, TOCPEACTBOM 3JIEKTPOKOH-
Ta]xf'mﬂx pardukos, umtefidposoro ocuuanorpatha H-700 wu ycunurens
YTCAl12.

MeTon TODMOXKEHHS MO3BOJISET NOJYYHTh yAapHHe agHabaTw TBep-
ABIX TeJl NPY BHICOKHX AaBJeHHsX — A0 50 108 kre/eM?,
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