PYKOBOJCTBO
MO METOOUKE HWCCIAENOBAHHUA ¢H3INKO-MEXAHUYECKHX
CBOMCTB U HANPAXEHHOr0 COCTOJAHHUA TOPHBIX NMOPOJ
NPH HH)XEHEPHbIX U3bICKAHUSIX B TOPHbIX BbIPABOTKAX,
NPELHA3ZHAYAEMDBIX AJ11 PASMEULEHHA OBBEKTOB
HAPOJHOTI'0O XO0351ACTBA!

NPENHCIOBHE

«PyKOBOACTBO 1O MeTOZMKE HCCle]oBaHHA (H3NKO-MEXaHHYECKHX
CBOMCTB M HANpPSIKEHHOTo COCTOSHHS FOPHBIX TOPOA MPH HHIKEHEPHHX
H3LICKaUHsAX B TOPHBIX BEIpaGoTKax, npeAHasHauaeMblX J[Js pasMele-
HHsSl OGBEKTOB HapONHOro XO3sficTBa» paspaboraHo BcecorosHerM Hayu-
HO-HUCCAE0BATENbCKAM HHCTHTYTOM FOPHOH reoMeXaHHKH H Mapkleiaep-
ckoro aena (BHUMMH) Munyraenpoma CCCP (kaHAHAATH. TeXH. HAYK
B. B. Paiickuii, B. M. Bapxosckuii, . H. Boponns, B. B. MaTsees,
B. H. CepacThsinoB) ¢ yuwacrtueM llponsBoicTBeHHOro  HayYYHO-HCCledo-
BATe/IbCKOTO HHCTHTYTa 10 HHXXeHePHbIM H3BICKAaHMAM B CTPOMTEJLCTBE
(ITHHUUUC) Toccrpost CCCP (kanpupate reod.-MHH. Hayk M. H. Ilo-
rpe6uckuii # C. 1. A6pamoB), a Takxke BcecowosHoro HayuHO-HCCTeRO-
BaTeabckoro uHerdryra raayprad (BHHUMI) Mauxumnpoma CCCP u
TFocynapctsennoro BcecOic3HOro NIPOEKTHOTO M HaYYHO-HCCJEAOBATEJb-
CKOrO HMHCTHTYTa HEMeTaJ/UIOpYAHHIX MaTepHanos ([HnpoBMHeMerasno-
pya) Munnpomcrpoiimarepuanos CCCP.

Tlpn cocrasnennn PyKoBOACTRA yuTeHbl NpPELJIOKEHMS OTAena Tex-
HHYECKOTO HOPMHpOBaHHA M cranfaprusauuu [occrpos CCCP, a Takxke
Tocropxumnpoekra, [unpousetmera, JHonYTH, [HdoHrumpowaxra H
UHH T pomszarnii.

PyKoBOACTBO COCTaBJIEHO Ha OCHOBaHMM BumojHennsix BHUMMH nc-
C/EOBaHHI N MHXEHEDHO-FeONOTHYECKNX USHCKaHUl B FOPHBIX BLIPabOT-
kax maxt Munyraenpoma CCCP u pyaunkos MunuserMera CCCP u
Munuepmera CCCP.

B PykomofcTBe NMPUBOSSITCA METOAHKM JUI H3YUeHHs BCEX OCHOB-
HBIX reoMEeXaHHYeCKHX MOKa3aTeseil, HeOGXOAMMBIX [N pacuera YCTOfi-
YHBOCTH KOHCTPYKTUBHHX 3/IEMECHTOB B TOPHBEIX BHIpPAaGOTOK OT AGHCTBHS
CTATHUYCCKHX M NHHAMHYECKHX HATPY30K, a TaKXe [as1 HHMKCHEpPHHIX U3bi-
CKaHRIl YCTONYHBOCTH MOTOJNOYHH NPHCIOCAGJIHBAEMBIX KaMEPHBHIX BbI-
paboTOK.

! PeKOMEHAOBARO K M3NAHHKIO DEIleHHSMH CeKUHft MeTOAWKH, IKOHOMHKH H Tex-
HHKH uHxceHepurix w3nickanuit HTC TIHWUHWHCa wu ropHoro nasaenus HTC
BHUMH.
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1. METOOHUKA ONPEXENEHHUS HOJOXXEHUA
A NPOYHOCTHBIX XAPAKTEPUCTUK
OCJIABJIEHHBIX KOHTAKTOB H NMPOCJIOEB
B MOPOJAX KPOBJIHN

BoisiBnenne n YCTQHOBJEHHE THNOB
ocaaGaeHHbBIX KOHTAKTOB M mpocjoes !

1.1. Xast mcnonb3oBayust TOPHBIX BLIPAGOTOK, OCOGEHHO KaMEpHHIX,
Heo6XO0AHMO onpelesiiTh YCTOHUMBOCTB HX KPOBJH, CXEMY DaCC/OeHHS,
pPaspylWeHns U BO3MOMHOIO NepeMelleHHs] BHYTPb BLIPabOTKH.

1.2, [JoxkymeHTajusi oclableHHbIX MOBEPXHOCTEH, KOHTAKTOB M TNpo-
CJIOEB, TI0 KOTOPbIM B Haya/bHOM CTafHH dallle BCEro INPOHCXOAHT paspy-
IUEHHE CJOHCTHIX TOJLL B BHAE PAacCC/JOeHHA M KOTOpbIe BBLIABJASAKTCH Ha
GOKOBOM MOBEPXHOCTH KepHA, BHIMOJHACTCA NOCAe KX NPOYHOCTHBIX HC-
NbITaHAR.

1.3, OnpesesneHde MPOUYHOCTHHIX XaPAKTEPHCTHK OCAAab/eHHbX KOM-
TAKTOB H MpOCJ0eB TpeOyeT BLIMOJHEHHA pANA NPHEMOB AJif MOJYyYeHHS
HepaspyueHHoro KepHa, OQHHM 113 00s3aTebHLIX  YC/OBUI MoJyueHHs
nokaszaTesiel MPOYHOCTH OCAabieH-
HBIX KOHTAKTOB ¥ MPOCJ0eB ABJAETIS
HAJYUBe HepasPYLIeHHOTO KepHa.

1.4. Tlpu 6ypeHHH CKBAaXHHH B
peaynerate B3amMopeiicmeus Oypo-
BOW KOPOHKH C KepHOM (B mpejenax
3aLITPUXOBaHHON uwactH y 3a6os
CKBaXKHHBI, puc. 1) BO3HHKAIOT Ha-
TUPSKEHHS, BHI3BAHHBIE KPYTALHM
momenToM. Korma yroa § mexny
OCbI0 CKBaXHHbl H HaNacTOBaHHEM
nopon pasex 90°, naowWainKH Hau-
6OMBUINX KacaTeNbHLIX HalpsKeHHH

6YAYyT coBmamaTh C ociabneHubiM /) /
KOHTAKTOM WJH NPOCHOEM U Bepo- /) 7 3
STHOCTb Cpe3a KepHa no HeMmy 6yner
BEJHKA. /. ?‘

1.5. na coxpaHeHHs TNOBEPXHO- z?
crelt ociabienns HepadpYLIEHHbIMH j AUDUUUINOINNNY

W ANS  OTpeleNeHHs HX NPOYHOCTHBIX
XapaKTepHCTHK HeoOXoaHMo BHGY-
pHBaTh KepH NOJ HEKOTOPHIM YIJIOM
K Hanmaactosauuio (puc. l).

1.6. ITonyyesne mnpsMocCIORHOTO
KEDHA HEXENATebHO, MOTOMY WTO , , L B ansio-
mocne paspylwenus - ocnaGiemusie ro cocraba, 3 — NoBepXHoCTh ocaaG-
KOHTaKTHl H NPOCJOH B IIpolecce nenHs
6ypeHHsi MOTYT COBCEM HCTepetbCd,

He OYXYT 3aZOKYMEHTHPOBZHLI, H 3TO HaCT HenpaBHJIbHOE NpefCTaBleHue
0 Toawe nopof. I'y6uHa NPOXOAKH 32 OAMH NPHEM He JOJIKHA NpPEBbi-
waTth 3—4 M B Ipefleslax HCCACRYEMOro y4acTka KPOBJH,

LPITITT P T4

Puc. 1. Br6ypuBanue KOCOCAOH-
HOTO KepHa

! CM. «MeToanyeckoe noco6He Mo H3YYEHHIO CJOUCTOCTH M NPOTHO3Y paccliaH-
BAEMOCTH OCaAO0uYHLIX Nopoa», BHUMH, JI., 196

15



1.7. 3epxana ckosbxeHHR 06pa3yloTCH B DE3Y/abTaTe TEKTOHHYECKHX
TOABHKEK MO NMOBEPXHOCTAM C YIJIHCTHIM, PACTHTENBHHIM M INIHHHCTHIM
MaTtepuastoM. [Ipy 3TOM NOBEPXHOCTH NPHOGPETAIOT TAAKMI 3€PKaJbHBIH
BHJ, 4acTO €O CJefaMH CKOJMbXeHHS TlpH npockaibabiBaHUH MO MENKOMY
PacTUTebHOMY [eTPUTY TMOREPXHOCTh HMEeT WIEPOXOBATHIE BHA, CUEIe-
HHE NPAKTHYECKH PaBHO HYJO, a2 YIJIbl TPEHHs MHHUMaJbHbIE,

18 ¥YroucThe mpocioH xapaKTepHH HalHuHeM Ha NOBEPXHOCTAX Ha-
NJ1aCTOBAHHA OGYIJIEHHOr0 MarepHasaa TOJUIMHOH OT JONefl MUJIHMeTpa
IO HECKOJNbKHX CaHTHMeTpoB, B ycnoBHAX CNOKOAHHIX DEXHMOB OCAnKO-
HaAKOIJIEHHS YIJHCTHIE NPOCHOH HMEIOT 3HAUHTEeNbHOEe DAaclIpOCTpaHeHMe
no MJOWLaAH, Yalle BCEFO OHH PACHPOCTPAHEHBl B TOHKO3CPHHCTHX IOPO-
LaxX — apru/liuTax M aneBpoautax [IpOYHOCTHBIE XapaKTePHCTHKH Yr-
JUCTHIX NPOCTOEB XaPaKTEPH3YIOTCS NPOYHOCTBIO YIVIHCTOro MaTepHala,
KOTODHIH BecbMa XPYNOK H N0X0 paboTaeT Ha pasphiB,

1.9 PacrurenpHEe OCTAaTKH Ha MOBEPXHOCTAX HANJIACTOBaHUS pa3-
JuuHOi cTenenn ofyrienHocTH 06pasyloT ocaab/ieHHHe NOBEPXHOCTH
PacnpesenieHde Ha HHX pacTHTeJbHBIX OCTATKOB BecbMa HepaBHOMep-
Hoe — oT 30 10 1009% noBepXHOCTH HAaNJAaCcTOBaHHUA.

BBuay HepaBHOMEDHOrO pacnpefie/eHHs DACTHTENbHHIX OCTATKOB 110
NIOWIAfN KOHTAKTa IOCJe/lHHe OTJAHYa0Tcs OONBIUUMKM YLiAaMH BHYTpEH-
Hero TpeHHA H GOMBIUMAMH KoJeGauHAMH CLEeNJIeHHUA U npeaesoB NpoyHo-
CTH NIpH pA3pHIBe,

110. Menxkuit pacTHTenrHBHIl JETPHT IWHPOKO PAaclpOCTPaHed Ha To-
BEPXHOCTSAX OCHabJeHHS B MEJKO3EPHHCTBIX K CpefHe3¢pPHHCTEIX LOPO-
nax. MarepHaa npeacraeasieT co0oit o6yTJieHHbIe pacTHTe/bHBHE Heuryi-
KH, KaK IpPaBHJ0, MeHee 1 MM B llONepeyHHKe, HepPAaBHOMEPHO NOKPHIBAIO-
UlHe MOBEPXHOCTh ociaGMeHHOro koHTakTa. Yame Bcero MenKHH pacTH-
TesbHBIH LeTPHT oOpasyel KOCOBOJHUCTYK CJAOHCTOCTb, pexe TIOPH30H-
TajbHY. [T0BEPXHOCTH TAKOro KOHTAaKTa cjaboliepoxoparasi, OTXMYaer-
csl GOJIbINOH TPOYHOCTHIO MPH Pa3pPhIBeE.

111, TangucTie ¥ MIAHHKCTOYIAHCTHIE INPOCAOM HAa NOBEPXHOCTHX
ocaab/ieHHs NMpeacTaBJeHL MaTepHaloM He3HA4YHTenbHON MowHocTH. B
MaTepHaJe MpoC/ios TJHHHCTHI M TIHHHCTOYIVIKCTHIR Marepuan cOCTaB-
asieT fo 70%. IToBepxHocTH MMEIOT ¢J1260ILEpOXOBATHI BHA, NPOYHOCTD
NIPH pa3phiBe He3HayHTe bHas.

1.12. IToMHMO mepeusic/ieHHBIX MOBEPXHOCTEH ¢ PAIJHUHBIM ocrabaa-
IOUIMM MAaTepHalNoM BCTPEYalOTCS TaKKe OCIa0JeHHHE MOBEPXHOCTH €O
CTIOJHCTHIM MATEPHAJOM, KOTOPHIH MOXKeT NPHCYTCTBOBATb B YIJHCTHIX,
[JIHHHCTHIX POCOAX H B MeJIKOM PacTHTeJbHOM AETPHTE.

Meroauka onpelueneHusi MPOYHOCTHHIX XAPAKTEPHCTHK
ocnabJaeHHBIX KOHTAKTOB M NPOCNOEB

1.13. s HHXKEHEePHHIX PacyeTOB PacCIOCHHA NMOPOR B MOTOJNOUHHAX
FOPHHIX BLIpa6OTOK ReOGXOAMMO ONpeNesIHTL KpOMe CBeleHHil o nojoxe-
HHH M THOAX ocnabJeHHBIX KOHTZKTOB M NPOCJOEB MNpefes NMPOYHOCTH
npH pasphise, YAeJbHOe CRENJIeHHE H YroJl BHYTPEHHEro TPEHHUS.

Jlas onpenenenHs npenesos NPOYHOCTH NMpPH Pa3phiBe Mo oc/abie-
HHIM KOHTAaKTaM M NpOCJOSAM PEKOMEHAYyeTCsl METOA pacKaJdbBaHus 00-
pasia COOCHBIMH KJHHLSIMH, NPH KOTOPOM KEPH He AOJXeH NOABepraThb-
¢sl npenBapuTespHOR o06pafoTKe ¢ UeJBIO HEAONYIIEHHA pa3pyLIEHHSA
ocna6eHYHX KOHTAKTOB M NPOCH0OeB, MONJeXalMX HcnuTanuio, [lnoc-
KOCTb OCJNaGNEHHOrO0 KOHTaKTa NPH 3TOM MOXET IIEPeceKaTb KEpH MOA
JIO6LIM YIJIOM K €T0 OCH

1.14, TIpegen npoyHOCTH npM paspuBe Rp, Krc/cM?, BHUYHCAAIT MO

popmyae
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Puc 2, 3aBucumocts npefesa npoyHOCTH NPH Pa3puiBe OT IVIOMWAAM MO-
NepevyHoro cedeHHA KepHa

P

(1)

rae P — paspywamouass Harpyska NpH packajeiBaHHH, KrC,
F — nsowags noBepXHOCTH packoJa ofpasua, cm2
Jns onpepeneHnst NpeiesoB NPOYHOCTH NpH paspbiBe NO MAacCHBY

Hopoakl HeoOXOOMMO, YTOOH JJIHHA OTPE3KOB

KepHa 6wuta MeHbiue 1,2

€ro AxameTpa HIH yTo6H TOYKa MPUJIOKEHHA DPacKaablBaOUIEro YCHJHA

OT OauKalfurero KOHUA KePHa HaXOAHM-
Jach Ha paccroakuu He Menee 0,6 ero
JHaverpa.

1.15. [Tpenen npodHOCTH TOPOA NpH
paspbise O ONHONH M TOH XKe NOPORH
3aBHCHMT OT MWIOIIAJH TOMEPEYHOro ce-
denua obpasua, T e OT Macwrabnoro
¢axropa (puc. 2). Hdas onpeleneHus
npefena NPOYHOCTH TPH  PaspbiBe Mo
ocnabaeHHBIM KOHTAKTaM H MPOCIOSIM,
KOTOPBII  4acTo  He npesbuIaeT
1 xrc/cm?, BanmmHmeM  MacurraGHoro
¢daxkTopa MOXKHO mpeHebpeub #3-3a ero
HE3HaUHTeVIbHOCTH,

—

z
of //’
(Y
° M
T}

Op

Puc. 3. IlocTpoenre macnopra
MPOYHOCTH TIO OCHaGIeHHBIM
KOHTaKTaM H NpPOCACAM
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1.16. Bennuuny yaeapHoro cuenjeHuss no OcnaGNeHHOMY KOHTaKTY
OnpeieNsioT MO NPHHUKNY OQHONJOCKOCTHOrO Cpe3a Ra HEpa3pyIeHHOM
KepHe. YcHnneM (), HanpaBJeHHBLIM BAOML OCH KEPHA, CO3AAIOT HE3HAUH-
TenbHoe cxkartve, Oca6aeHHMA KOHTAKT MOMELIAIOT Haj CPe3OM OMNOpH
H NPOHM3BOAAT CABHT NO KOHTaKTy NPH HEKOTOpOM YycHaud P, BeJAHYHHA
KOTODOro, OTHECEHHAaf K nJaouaaw caBura (OpAMHATA TOUKK [ Ha
puc. 3) npu HeBoJabwoMm ycHauH Q, MOXer 6HThL NPHHATA 3a yhesbHOe
CllerieHHe ¢ HEKOTOPOH MOrpelHocTsio. Tak Kak IJI0CKOocTh oclabJ/eHHo-
ro KOHTaKTa He NEPNEHAHKYJsSPHZ K OCH KepHa, MOCTeJHHH CIeLyeTr YK-
JNansiBaTh HAa ONOPY B TaKOe NOJOXKeHHe, uTOGH uYacTh ero, cnocobnas
nepeMewiaThCsl NOA BJAHAHHEM CIBHTAIOMErocs YCHAHSA, MOJYYHna ABHXKe-
HHe B BePTHKAJLHOM MJIOCKOCTH BO M36exalHe 3aKk/HHHBAHHA yacTell 06-
pasua npH cpese,

1.17. ¥Yron BHyTpDeHHErQ0 TpPEHHA ONpEAeNAIOT HA pa3pylIeHHOM Kep-
He no ocnalJeHHbIM KOHTakTaMm M npocaoaM. Jlas sToro 4YacTh KepHa
YCTaHABNHBAIOT B NepPBOHAYanbHOE NOJNOXEHWe W MOouepeHO CABHTaioOT
MO KOHTAKTY NPH PA3JIMYHBIX BEJIHYITHAX OCeBOr0 YCHJHS — TPEX HJH 4Ye-
ThIpeX ero 3Haudenuax (Touxku 2, 3 u 4 ua puc. 3). Ionyuusinecs nocae
HenbiTanul ToukH (2, 3 ¥ 4) coeAMHAIOT Ha rpaduke npsMoil nHHHed,
yroit HakJOHa KOTopofi K ocu aGCuHCcC NPHMEPHO COOTBETCTBYeT Yray
BHYTPEHHEIO TPeHHs Hcchefyemoit ocnaGrennoft nosepxuocTtd. {ns mo-
JNyYeHHs! NPHGAUKEHHOrO NACNoPTa MPOYHOCTH MO 0C1ab/eHHOMY KOHTaK-
Ty NHHHIO 2—4 nepeHoCAT B TOYKY / Mo yriaom o.

1.18 [Insa onpeneneHHs! yryios BHYTPEHHero TPeHHs mo OCNaGJeHHEIM
KOHTaKTaM M TIPOCJOAIM CJefyeT HCMOJb30BaTh TaKHe KepHH, Y KOTOPHX
yroJ Mexi1y HOPpManbio K €r0 oCH H MJOCKOCTbIO KOHTaKTa He NpeBHIIa-
€T BeJHYHHH Yria BHYTPEHHEro TPEHHS HCIHTHIBAGMOH moBepxnocTH. B
TIPOTHBHOM CJy4Yae NPH CO3JaHHH OCEBOTO YCHJHS NPOHCXOAHT NMPOCKaNb-
3biBaHHe MO 3Tofi TMoBepxHocTd. ITpakTHueck# yros nepeceueHHs ocu
CKBAXHHHE € MNAOCKOCThIO OClMaBneHHOro KoHTaKTa H mpocnoa f§ (cm.
puc. 1) nosxeH naxonpurbes B npegenax 70—80°.

IIpu ompemenenun yAe/nbHOrO CUENJEHHS W YIJOB BHYTPEHHero Tpe-
HHUS L9 CO3/1aHHSI OCEBOTO YCHJMS KepH HeOGXONMMO MOJABeprars AONON-
HHTeqbHON 06pa6oTRe, 3akaioyaiouwlelics B 06pe3Ke TOPHUOB KepHa Thep-
MEHJUKYASPHO K 06pasyiowett.

IMpuGoprl ang onpeneNeHuss NPOYHOCTHHIX XAPAKTEPUCTUK
ocnaGAeHHbIX KOHTAKTOB M NPOCAOEB

1.19. TpuGop BII-3 ana onpefeneHHsi npeAesos NPOYHOCTH NMPH pas-
phiBe MpefHa3HaueH JJIA HCNHITAHHH B MOJNEBHX YCJOBHRAX, NMPHYeM KepH
He NOXBEPraloT HHKaxko#h pAonosnnTesbhofi oO6pafoTke. PackanmBanne
TPOU3BOAST KaK BOOJb, TaK M MEDIEHIHMKYJNSPHO K CJOHCTOCTH, MOJydas
3HayeHHUs! COTpPOTHBJEHUS Pa3PhHBY B 3THX HAMPaBJICHHSAX,

Hau6oabiee ycwine packanbiBaHMA npd HCILITAaHHAX Ha npHGope
BI1-3—4500 krc, nuamerp HCNHTHBaeMbIXx KepHoB — oT 10 o 150 Mm
(ra6aputer npuGopa 375X 320440 MM, Bec 26 Kr).

1.20. TIpucrapka 70110 x npuGopy BIT1-3 npennasHayeHa Ans onpe-
JeNeHHs1 YIeJbHOro CHemJeHHs M YTJI0B BHyTpeHHero Tpeuusd. OcHOBHast
0COBEHHOCTL NPHCTABKY 3aKJIOYaeTCA B TOM, YTO Ha Helt HCHHITHBAIOT
KepH mocJe He3HauHTeNpHOR 06paBoTKA HENoCPeNCTBEHHO B NMOJIEBHIX YC-
Jopusix. TIpHcTaBka XapakTepH3yeTcs CRAelYIOLIMMH napaMeTpaMH: BeJH-
4yMHa oceBoro ycuausa 1600 kre, HaHMeHbIast [JIMH3 KepHa 70 MM, HaH-
Goxbwiast 250 mm (ra6apuTn npucraskH 350X80% 200 mM, Bec 20 xr).
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1.21. s HcnuTaHuA Heo6xoaMmo mMerb mpuGop BII-3 u cramok
MC-12. Cranok MC-12 npeanasnaven s o0pe3kH TOPLOB KepHOB B INO-
JeBBX YCN0BHSIX, TexXHUdYecKasd XapaKTCPHCTHKA CTaHKA CaeAylomas:
MOUHOCTb LBHrateas 1,5 kBrt, puametrp orpe3snoro aucka 320 MM, Hau-

Gonpmiui auameTp xepua 120 MM, pec 80 xr. Ha ofpeaky kepHa puamer-
poM 72 MM 3aTpPauHBaLTCH OKONO | MUH.

2. METOIHKA HM3YYEHHA TPEILHHOBATOCTH
FOPHbIX nTopo

2.1, Mayuenne TPeIMHOBATOCTH BKJIOMaeT: reoJIOrHYeCKoe onucanue
€CTECTBEHHEIX H HCKYCCTBCHHMX OCHameHH#i § HM3MepeHHe NapaMerpoB
TPEIUIHHOBATOCTH € IUMOWBI0 TOPHOTO KOMMACA, METaJIHYEeCKOHR JHHe:-
KH, pyJeTkH, aynu H T. 0. Ilo KAXK0MY H3 MapaMETPOB  BhINOJHACTCS
HECKOJIbKO AECSTKOB H3MEpeHMli B Npedejax KaXK[AoH CHCTeMbl TpPELIUH.

2.2. DneMeHTE MOpQOJOTHH TPEeUIHH, KOTOphle He MOTYT OHThb OXa-
PaKTepH30BAHH COOTBETCTBYIOUIHMH H3MEPEHUAMH (H3BHJIHCTOCTH, 1IEPO-
XOBATOCTb NOBEPXHOCTH, 3ePKaJja H LITPUXH CKOJIbXKEHHSs, 3anOJHKTeNb,
M3MEHUYMBOCTL WIMPUHBE TPEHIMH) PEKOMEHYeTCS ONUCHBATL nOApoliee.

2.3. PaccTosHHa MemaAY TPEUWlHHaMu B CHCTeMax HeoOXOAHMO H3Me-
PATh MO MEpPNeHAHKYJAPY K HJOCKocTAM TpeulH. [To pesysnpraTam uaMme-
pPEHHS ODHEHTHPOBKH TPeIHH CTPOAT AHAarpaMMbl TPELIHHOBATOCTH, IO
KOTOPHIM JIETKO ONpefe/isIoT YIJbl MEXAYy CHCTEMaMH TpeuidH.

2.4. Ilo pesy.ibTaTaM H3MepeHHs ADYCHX TlapaMeTPOB MOXHO oOle-
HHTb HEKOTOpHle CBOMCTBa FOPHBIX TIOPOJ B Maccuse, TpemuHuyno ny-
CTOTHOCTH MaccHBa 1, O, ONpeAeAsioT Kak CyMMapHoe OTHOWEHHe 08b-
eMa MOJOCTeH TPeilHH K afweMy o6beMy MaccHBa:

n

a
I = —— 100, 2
,z, o+ b 2)

rie @.-— paccTosHHe MeXIY TPelINaMil B CHCTeMe, CM;
b, — mupHuA2 TPEIHH B CHCTCMe, CM;
n — YACAO CUCTEM TPCIIHH,
2.5. B/ouHoCTh — noKaszaTeah pa3Mepa GNOKOB TOPHOM HOPOAHI, pa3-
ReJIeHHHIX TPellHHAMH, X2DaKTepPH3YeTCy CPEAHHM [ONepeuHHM pasMe-
poM Gnoka agax, CM, H onpesensercs no gopmye

1110203
— 3 y (3)
l - Va_,azas
a4

tae @, Qa, A3, Q4 Q5 — CPCAHHE PACCTOSHUA MeXAy TPeUMHAMH B CHCTe-
Max, cM.
CucreMbl TPeIUH HYMEPYIOTCS Tak, YT0G5 BHNOMHSIOCH COOTHOIIE-
HHE Q),<83,<03 < 4 < as.
[TonHyio XapakTepUCTHKY GJOYHOCTH TOPHHIX MOPOX B MaccCHpe
NpeACTABJSIOT B BHAe pacnpejeleHHs dsy no ¢pakuusM. Coaepxanne

¢pakuuii BHIpaXXalOT B NPONCHTaX OT ofliero Beca MM or obuiero obne-
Ma 6JI0KOB.

19



2.6. [Ipn oTCyTCTBUM He3aKperJieHHHIX OOHaZXKEHMH TIOpHHX MOPOA
CBeficHHA O TPEIHHOBATOCTH MOJYYAIOT MO KepHY CKBAXHH, mpo6ypeH-
HuIX B KpoBJ0. CKBaXHHH NIPH 2TOM pacnojaraior mog yriom 30° x Ha-
naacToBaHHAIO MOPOA. ,ZIJIH fTOACEeYEeHHAS] BCEX CHCTEM TpELIHH HeOo6X0JHMO
HMETh YeThipe CKBaXXHMHHI, MpoOypeHHHe MO BOCCTAHHIO, NajeHHIo H B ABe

MPOTHBOMNOJIOXKHbLIE CTOPOHEI NO TPOCTHPAHUIO

90 180 nopon Onpejenende 3JeMEHTOB 3ajeraHus

TPEIINH TIPOH3BORAT € NOMOIIBI0 MOPHOTO KOM-
naca HJM CHellHaJbHbIX Na1eToK.

2.7. Tlanetka npexacrasaseT coboit YeTH -
PeXYTOJNLHHK H3 MPO3pauyHoOfl MJEHKH, Y KOTO-
poOro ocHoBaHHe PAaBHO JJIHHE OKpYXHOCTH
KepHa, a BHICOTa — NPOU3BENCHHI0 JHAMETpa
Ha TaHreHC yrJjaa nageHusi TpelUluH. IIJIH ornpe-
JeNleHUsl YCJIOBHEIX a3HMYTOB TPEILLHH YeThlpex-
YTOJLHUK NaJeTKH pa3GHT BepPTHKAJbHLIMH JIH-
HUAMHK Ha 36 yacTed, KOTOpble ABASIOTCA Je-
CATHTPALYCHBIMH HHTEPBAJAMH a3HMYTAJLHOTO
Kpyra ¥Yrasi TpafyHpyloTcst c/leBa Hanpaso.
OTtcuer yrJI0B NMaJleHUs TPELIHH NPOH3BOAUTCS
10 TOPH3OHTAJBHBIM JHHHAM Bep'mKa.anoﬁ
CeTKH.

2.8. Ins u3MepeHHs] YCAOBHOTO a3UMyTa
TJIOCKOCTH TPEeUlHHB M €e yI1a NMafeHHA KepH
3aBOPAYUBAIOT B TNaJeTKy TaKHM 06pasomM,
uyToOBl JIMHUS COENMHEHHS ee Kpaes, COBNana-
I01IasA ¢ YCJOBHBIM HYJEBHIM a3UMYyTOM, NPO-
X0oou/Ma BAOJAL KepHa, Bpamiag majetky Bo-

l r KDYT KepHa, 3Ty JHHHIO COBMEILAlOT ¢ Haubo-

T Jlee HHU3KOH 4YacTbio Kakoro-aubo caos Huxk-

| HAg TODH3OHTa/lbHAA JIHHHS TNaJeTKH J0JXKHA

NMPH 3TOM COBMAJATbh C CaMOH HU3KOH TOYKOH

A‘T’p A% BHIXOJa H3MepseMOfi TpeUlHHH Ha NOBEpXHO-
CTH KepHa, TOIla 3Ta TOYKAa OTMETHT Ha ro-

PH30HTa/NBHOM IKaje BEJIHUYMHY YCJIOBHOTO

a3uMyTa najeHus TpemiuHel. Camas Bhlcokas

TOYKA BHIXOZA TpPEIUHHH Ha NOBEPXHOCTH Kep-

Anann Ha OTMETHT Ha BePTHKAJbHOM UIKaJe NaJeTKu

yrosl nafenusi TpeuuHn. McTuHHBIA asuMyT

nanenus Tpemmust Ap, rpan (puc. 4), ompe-

[ X~
-

Puc. 4. Cxema K onpe-

IEJICHHIO HCTHHHOTO  JEJSIOT N0 H3MEPEHHOMY YCIOBHOMY a3HMYTY
a3uMyTa TPEUIHHH! H U3BECTHOMY a3uMYTY NaJleHHS TOPHLIX NOPOA
no dopmy.e
H __ AY
A-rp - ATp + Auan.n’ (4)

rae A .’,’p — VC/IOBHHI a3HMYT NMajAeHHs TPELIHHBI, rpaj;
Ananx — a3UMYT N2JeHHS NOPOJ, rpat.

2.9. Takum e cmocoboM BHIIOJAHAIOT 3aMepsl TPEIIHH 10 KepHY Ha-
KIOHHBIX CKBaXMH, 3aJlaHHBIX B J0060M HanpaBJeHuH. B sToMm cayuae
HeoGXOZHMBLI HEKOTOpHe IONOJHHUTENbHBIE BEIYHC/JEHHA YIJOB TNaleHusd,
TaK KaK B KepHe BMeCTO HHX BHAHEL YI/bl MEXAY TPELIHHAMH M MJIOCKO-
CThIO, MepreHAUKYIApHOK K ocH kepHa. Jna mpeo6pa3soBaHHA BHAMMbBIX
M K3MEepeHHBIX MaJeThoi YIVIOB NajleHHs B MCTHHHbie HEOOXOAHUMO 3HATH
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BEJIHYHHY YI'/la HaKJ0HA CKBaXXHHH, a3HMYT 3TOr0 HAaKJORa H a3HUMYT
najeHHs CIOeB NOpPOJ, NepeceyeHHMX CKBaXHHOH.

M3mepenns mapaMeTpoB HeOGXOLHMO BHIMOJHATH AJS TOJLIK MMOPOA,
paBHOH ABYKPATHOH HIHPHHE MOA3EMHOIl BbIPaBOTKH.

3. METOLUKA ONPENEJEHNA
PU3UKO-MEXAHUYECKHX CBOWCTB
FOPHBIX NOPOA!

OT160p npo6 pas HCHbITaHUH

3.1. Ot6op npo6 nas 1aGopaTopHbIX ONpefe]eHHl MeXaHHYEeCKHX
CBOHCTB MOPOJ NMPOM3BOAUTCA B MeCTax, HaHOOJee THIHYHLIX AJsA MPOSIB-
JIEHHs] TOPHOTO HaBJieHHA. TexHojorns or6opa mpo6 RoJxHa obecneuH-
BaTh MAaKCHMaJ/bHO® COXPaHeHHe NpeJCTABHTENBHOCTH MODO/AL B mpoGe
IO COCTaBY, CTPOEHHI0 H cocTosHMio, Jlns 3Toro ofHaxeHHe MaccHBa B
MecTe onpofoBaHHS PEKOMEHAYETCsl NpeJBapHTENbHO 3aYyMCTHTB.

B kayecTBe mpo6 MCnonb3yloT GYypORbIEe KepHLI H MOHOJIHTH, TMPHroa-
Hble A7 BHIOYDHBaHHA M3 HHX KepHa. UHcJ0 W pa3Mepnl npol cieayer
onpeleniATh B 3aBHCHMOCTH OT BHJA2 HaMeyaeMblXx HCIBITaHHH K 4HCaa
H3roToBJsAeMbiX H3 npol o6pasloB, MOABEpPraeMhlx HCHHITAKUAM (c yye-
TOM TOBTOPHOCTH HCIBHITAHMM AJiS ONMpejesieHys KoabOhUUHEHTOB BapHa-
UHM NOKa3aTesed, XapaKTepH3yIOUWHX HCOAHOPOAHOCTL NOPOAHI).

MusuManbEble pasMepsl MOPOAHBIX KYCKOB, NPHTOJHBIX B KAaueCcTBe
npobul 218 MEXaHHUYSCKHX HCHBITAHUI, JOMYCKAKTCA:

NI KepHOB — auaMeTp He Melee J0 MM, AJMHa He MeHee 150 MM
(He cunTas CKOCOB Yy TOPLOB);

AJI MOHOJHTOB — He MeHee 200200150 MM, He cuHTas MeCT, Ha-
PYLIEHHBIX NPH OTAEJNeHHH OT MaccHBa,

OTt6op npo6, HX TpPaHCHOPTHPOBAHME M XpaHeHHE peKOMEHAyeTcs
NpoU3BOAHTL NO cooTBeTcTBYOMWHM [OCTam.

3.2. Ina otneneHdst npo6 oT MaccHBa B 0GHaXKeHHIX He JONyCKaer-
csl NPHMEHATb B3pHBHHE PaGOTHl M He PEKOMEHAYIOTCS pe3KOyAapHHe
onepaund. HMcnosb3obalue B kadecTBe npo6 o6pyLUICHHEIX MOPOLHBIX KYC-
KOB He JAonyckaercs, IlpH NpHMeHeHMH YyAapHHIX Onepanuil (Kaifnenne
M T. I.) pasmepsl OTOHDaeMHIX NpoG YBEJHUYHBAIOT CBepX NPENAYCMOTpEH-
HHIX M3 DaCYeTa MOCAEAYIOLel 3aYHCTKU TOBpPEeXKAEHHBIX YYacTKOB Npo-
6ni Ha ray6uHy 5—10 cm. Ona oTaeneHHsa Nmpo6 OT MaccHBa peKOMEH-
aywTcad GypoBbie (06ypHBAHME CTPOYKAMU WNYPOB) M pPeXymue (mpume-
HeHHe YroJbHbIX IHJ) ONepalHH.

Jas mopod Jierko paccaaHBaIOMIMXCS M CTPYKTYPHO HapyLIEHHbIX
TpEllMHAMH C MaJBIM ClelJeHHeM (HanpHMep, aprH/IHTH) yKa3aHHbIE
MeTOAbl OTGOPa NPo6 M KX DPA3IMEPHl 4ACTO TPAaKTHUECKH OKA3bIBAIOTCA
HEeAOCTHXHMBIMH. B 3THX ciayyasix HeoGXOQHMO IIPOBOAHMTH HCHNBLITAHHA
JHWb YOPOUIEHHBIMH METONaMU C INOHMIKeHHO{l HaJAeXHOCTbI0 H IOBHI-
WEHHOH JOCTYMHOCTBIO. B KauecTBe npo6 AomyckaeTcst oTOOp KYCKOB
HempaBHJbHON GopMul pasmepoM He MeHee B30XX80>X40 MM, HO B 60Jb-
IeM KOJIMuecTBe, HCXOAA H3 TOrO, YTO KYCOK YKa3aHHHIX pasMmepoB Gyader

! CM. «Bpemenunle TpeGoBaHHA NO COCTaBY H MeTOAAM MEXaHHYECKHX HCNbI-
TaHuM TOPHBIX NMOPOJ NPH Pa3BefKe MECTOPOXKIEHHA NOJe3HbIX HCKoTaeMblX AN
NpoeKTHPOBRAaHUA NoA3eMHok paspaboTku». BHUMMU, JI., 1966,
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HCMOJb30BAH B KagecTBe OAMHOYHOro ofpasuma A/ HCMHTAHHA ynpolleH-
HHIM METOLOM.

33 Bce mpo6u mopoA, CBOHCTBA KOTOPHX 3aBHCAT OT BNAKHOCTH
(aneBpONATH, aprusiuTH CJ1abbie NeCcYaHUKH, U3BECTHAKH, COJAHble MO-
poabl) HeMeIJeRHO nocile OT60pa KOHCePBHPYIOT NapadHHHpOBaHHEM
MM repMeTHYeCKH YNAaKOBLIBAIOT B MOJIMSTHJEHOBBHIE MELIOYKH, MO OJHO-
My KycKy B Mewouek KoHcepBHpoBaHHble npoGhl MOPOALI YKJIAAKIBAIOT B
AUMKH AJS NPefOXpaHeHHA OT TONYKOB, YAApoB, MaleHuH, a TakXe He-
XKeJjaTesbHBIX TeMIEPATYPHHIX M aTMocdepHEIX BIAHSHHK

MeTtoabl n1a6opaTOpPHBIX onpeneeHHMH
npenena NMPOYHOCTH MOPOJ NMPH OXHOOCHOM CHKATHH

34 OnHoocHOE C3XaTHe—OCHOBHOH MeTon A1 MacCOBBIX
HCIEITAaHUH ¢ HODMAaJLHON HaneXHOCTbIo 10 95—98Y,

HcneiTanuam moaBepraioT UMAMHApHYecKHe o6pasun (8—10 o6pas-
LIOB H3 KaxIoH npoObl riopoasl) auamerpoMm ot 30 go 60 MM (B oTaefb-
HEIX caydasx po 100 mm), Becoro#i ot 0,8 no 2,2 anamerpa Topuwm 06-
pasuoB o6pabarhiBalOT Tak, uT06n HaHOO/bUIAS CTPENKAa MX KPHBH3HH
cocraBassia He Gosee 0,05 MM, a YHCTOTa MOBEPXHOCTH OBLIA He HUXKe
knacca 4 (no FOCT 2789—73) OrkJOHEHHe TOPLIOBLIX MOBEPXHOCTEH OT
NEepPneHAHKYAspa K ocH o6pa3ua monyckaercs B npefenax 1 mm CHHXe-
Hue TpebOBaHHit K KayecTBY TOPUOBHIX NMOBepXHOCTell AONycKaeTcs NpH
NpuMeHEHHH PH{JIEHHKX HAM HaGOpHO IAPHKOBHIX MOAKJNAfOK B mpoTus-
HOM CJIyYde HCOBITATeNbHOE HarpyMeHHe NPOBOAAT C NPHMeHeHHeM Ha
KOHTaKTe CTaJbHBIX KaJeHHX M LUIIHGOBaHHBIX IAHT TBEPAOCTbIO R=
=34—58

35 OGpasusl HCOBITHIBAOT CXKaTHEM BILIOTh A0 Pas3pylUeHHs MJAaB-
HO HapacTajoueii Harpy3koit (o6mas AJHTENBHOCTL HarpyxeHHa 0,6—
1,5 mun) Ilpu 3TOM uEHTPHPOBaHHe HArPYXKAIOWIEro YCHJHS MPOM3BOAAT
€ NMOMOLIBIO JIETKONOABHKEBIX IIaPOBEIX OIOP, PACMONAraeMblX Hal BepxX-
HHUM TopuoM ofpasua (AHaMerp wapa B onope pasex 0,4—0,6 nuamerpa
o6pa3ua).

Ipenen npoudocty o6pa3ua npu cxatuu R, Kre/cM?, paccUHTHIBAIOT
no popmyne

1 4p

42
0,75+0,5 (—‘:—) nd

R.= (5)

rae P — pa3pywawomas Harpyska npH caTHH, KIC}
— nuametp ob6pasua, cm,
h — BricoTa o6pasua, cM
Ilpu npumeHeHHH puthIeHBIX MOAKMANOK pacuer BeayT no dopmyae

4,4P
Rc= ﬂd’ .

IIpenen mpounocTH nopoam ¥ KoadHHIHERT ero BapHalHMH PaccyH-
THIBAIOT MO DE3YJbTaTaM HCIBITAFHA BCeX OOPa3lOB, M3rOTOBJEHHHIX H3
npo6Hl, N0 OGHYHKM HOPMYaaM MaTeMaTHYECKOH CTATHCTHKH
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Puc. 5. HomMorpamma nna onpe- Puc 6. Ilacnopr NpOYHOCTH NOPOR
nenenus R

3.6. MeTOX COOCHHBIX NYyaHCOHOB— METOJ MacCOBHX HC-
NHITaHKI NopoA npodHocTeio 50—1200 xrc/cM? ¢ HopManbHOM HaleX-
HOCThIO. TIpHMensercs mpH HaJIHYHK KEPHOBOH NpoG6H, HeLOCTATOYHOMN MO
pasMepaM A/ MCOLITAHMH OCHOBHLIM METOAOM, GO DNPH OTCYTCTBHH
MOUIHBIX Harpy30YHBIX HCMBITATE/bHBIX MalIHH,

Henoiranusm nopsepraoT ofpasusl B dopMe MIOCKHX UHJAHHIPHYe-
CKHX IDHCKOB, H3TOTOBJISIEMBIX MOMEpevHOit paspeskoit kepra. Huamerpst
auckoB (kepHoB) ot 30 mo 120 MM, tommu#a 11—12 MM, uxHcno ofpas-
uos—no 8—I10 WwT. 3 KaxAOH NPOGH MOPOAL], Napa/ieJbHOCT NJIOCKHX
CTOpOH 00pa3uoB — 10 0,03 mm.

3.7. Ipenen npounoctu ofpasna npy cxatHu R, Krc/cm?, paccun-
THIBAIOT C NOMOILBIO HOMOrpaMmel (puc 5) no dopMyne

Re=—, (6)

rae P — paspyuwaiomasi Harpyska npH CXXaTHH, KIC;
F —nnowans moOBepXHOCTH Pa3pyuIeRHs, ¢M?, ONpelensieMas Ha HO-
MorpaMme mo Auamerpy o6pasua d, MM.

ITpenen npoyHocTH MOPOAL ¥ KO3 dHIHEHT BapHauHu PacCYMTHBA-
10T 110 pe3y/bTaTaM HCNBITaHHA Bcex o6pasunoB AaHHOM mpoOwt mo O6wM-
HBIM (opMyJiaM MaTeMaTHYeCKOi CTaTHCTHKH.

38. MeTon pacKaJbiBaHHS— 3KCIPECC-METOl YNPOIIEHHBIX
HCNHITaHU{ MOHWXeHHON Hagexnoctd (60—75%). Ilpumensiercsa naa mo-
pPoA, mMpoGe KOTOPHIX MPENCTaBJAAOT coboit 0OO6JOMKH XepHa HAH MaJjo-
MepHHE KYCKH HenpaBUIbHOA (OpPMBI, HEAOCTATOYHLIE MAM He MOJMal0-
mHecs BHIGYPHBAHHIO NS M3TOTOBNEHHST 06pasioB NpaBUALHON (opMbl

MeTon OCHOBAaH Ha KODDPENSAUHOHHON CBA3W MpeNesia npOoYHOCTH NpH
CKATHH MOpPOA C NPEAEJIOM HX NMpPOYHOCTH MPH PACTSXEHHH, onpenense-
MHIM C BHICOKOW HAJ€XKHOCTBHIO MyTeM pacKanbiBaHHA 06pasfoB TOPOA.

Hcenerannam noABepraioT o6pasusl npoussosbHoit dopMer (06a0M-
KH KepHa H T. N.), MaKCHMa/bHble pa3Mephl KOTOPHIX OrpaHUYUBAIOTCH
ra6apHTaMi HCMBITaTeqbHOro ycrpoiictBa (80X80 MM) M NpeneabHHIMH
BQJIHYHHAMH HATPY30K, Pa3BHBAEMHIX HCOLITATENLHHIM YCTPOACTBOM. MH-
HHMAJbHE2 pa3Mepul 06pa3unoB 4040 mM.

JInst MCNIHITAHUS NIPHMeHsieTcs Harpy3ouHslit mpH6Op, paspaboTaHHHIf
BHHUMH.

3.9. ITpenen npogrocty obpasua npu cxaTHH Rc, krc/cm?, BhuHCAS-
10T o opmyse
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mP
RC = F ’ (7)

rie P — paspywamuias Harpyska NnpH packasbslBaHHH, KIc;

F — nnomanp noBepXHOCTH packona ofpasua, cM?;

m — roaddunient, pasueni 14,5 npu P: F<<67 u 204 npn P: F>67.

IMpenen npoyrocTH mopoawl H Ko3dHUHEHT BapHauHH PacCUHTHIBA-
I0T M0 pe3yJbTaTaM HCNEITaAHHA BceX 00pa3noB, H3TOTOBJIEHHBIX H3 MPO-
6bl, 0 OGLIMHLIM GOpMYaaM MaTeMaTHYeCKOI CTATHCTHKH,

3.10. OxHooCcHoe ckaTHe 06pa3woB NOJAYynpaBHIb-
HO ¢ o0pMBb — MeTOR TNOHMIKEHHOX HajeXHoctH (60—75%). Ilpn-
MeHsieTcsl B NOPAJKe MCKJIONeHNs JJS TOpoA, mpo6nl KOTOPHX paspylia-
I0TCSl B pe3ysbTare BO3AEHCTBHA TEXHOJIOFHUECKHX YCJOBHi BHGYpHBa-
HHSL ¥ H3TOTOBJEHHS 00pa3loB NPaBHALHOL GOPMBL

Hcnvitanuam noxseprarT oOpasusl, H3roToBaseMbie H3 0GJOMKOB
MOPOJEl OCTOPOXKHON NOAWJIHGOBKOH ABYX MapaJsiebHbIX IJIOCKHX rpa-
Helt. PasMmepsl o6pa3sila NO/KHH OTJHYATBCS ADYT OT Apyra He GoJee
yeMm B 3 pasa. JlonycTuMble 3HaYEHHS Pa3MeDOB AOJXKHH OHITh B Npele-
Jax 20—200 MM, mpy 3TOM OTHOIIENHe BHICOTHI 06pasua (B HampasJe-
HHH, MePNEeHIUKYNAPHOM K NOAUIIHGOBKE) K HAaWMEHbLIEMY M3 OCTaJb-
HBIX ABYX PasMcpoB HOMXKHo OuTh B npepenax 0,6—3. Ilnomann nox-
mHOBAHHBIX IpaHeHl He AOMKHHEL pa3Januyatses Gosee ueM B 1,5 pasa.
TNaockoeTs nopiandoBanHLIX Tpanel co6a0Ra0T ¢ TOYHOCTBIO 0,03 My,
a HX mapaJuIenbHOCTh — ¢ TouHocThio +0,5 mM. Henutanne neo6xonuMo
NPOU3BOAUTL Ha 4—35 o6pa3Lax.

3.11. Tlpenen npounocTn ofpasua npu cxatum Rc, Krc/em?, paccyn-
THIBAIOT N0 dopMyJe

P
Rc=

h

rae P — pa3pylwamomas narpyska npu cKarTHH, Kre;
Qcp — cpenHeapHdMeTHYECKOe HaUMEHbIUero rafapUTHOTG NOREPeunoro
pasMepa, MOACYHTAHHOe Mo pasMepaM NOAWHPOBAHHLIX rpa-
Hell, cM;
bep — To ke, nauGoabiiero raGapuTHOTO NONMEpEYHOro pa3Mepa, oM,
h — BricoTa o6pa3sua, cM.
Ilpesen mpouyHocTH mopoasl H KO3(PHUHEHT BapHauHH PacCYHTHIBA-
IOT MO pe3ysabTaTaM HCHBITAHHA Beex 00pasuos AaHHOR MPOOHI mo o6bIY-
HBIM hopMyJsaM MaTeMaTHUeCKOH CTaTHCTHKH.

—, (®)
Gep bep (0,75 +0,5 _CP_)

Meronst naGopaTopHBIX HCABITAHMH
npefena NPOUYHOCTH NMOPOA NPH PACTAKEHHU

3.12. «<bpasuabckuil» MeTOX— OCHOBHOH METOA A/ Macco-
BHIX MCILITaHHIl ¢ HOpMaJsibHOR HafekHOCThIo 95— 98%

HcnblTannam moABepraloT UHAHHADHYecKHe o6pasnsl  JHaMeTpoM
30— 60 mv, BECOTOH (He CyMTast cKoca TopuoB) ot 0,6 g0 1,1 xmamerpa,
no 8—10 o6pasuoB H3 Kakaofi npobbl NMopolbl. K KayecTBy TOPLOBBIX
NoBepXHOCTeR 0Gpa3suoB OCOGHX TpPeGOBAHMA He NMPEABABASIOT, OHH MO-
TYT NPeAcCTaBaATh co0OH MaXe MOBEpPXHOCTH pasmoMa. PasHHuy B AauHe
obpasyromnx obpasua gomyckalor B npefenax 10—159% cpesnedt pamub
ofpasna. JIse NpOTHBONOJOXKHBE OGpa3syiolide ofpasna NOATOTOBAAIOT
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K TPHJOXKEHHIO pacnpefesieHHON BAOJb HHX HCIBLITaTeNbHOH HarpyskH,
AN Yero BAOJb 3THX 0o6pa3ylouiHx 3awandOBHIBAIOT Ha NJOCKOH WLIH-
doBaabHOl nnan-waibe ABe ¢packd WHPHHON 3—5 MM.

O6pasen; HCMHLITHIBAIOT C HCIOL30BAHHEM YCTpOHCTBa THNA DackKa-
JILIBAIOMIAX KJHHBEB,

3.13. Tlpenes npouHocTH ofpasua npu pacTsxeHHH Rp, Krc/cm?, pac-
CYHTBIBAIOT MO dOpMyJIe

P
Ry, =0,64 T (9)
rie P — paspyliamouias Harpy3ka IpH pacKanblBaHHHU, KIC;

F — naomaae nopepXHOCTH packoaa obpasua, cM2,

ITpesen mpoudocTH mopoasl M Ko3hGHIHEHT BapHalHY PaCCYHTHIBA-
IOT NO pe3yJbTaTaM HCNLITAHHS BCeX 00pa3nos AaHHOH mpolul mo oflue-
H3BECTHEIM GOPMYJIaM MaTeMaTHYeCKOH CTAaTHCTHKH.

314. PackanwBaHnue cPepHUYECKHMH HHIAEHTOpaA-
M H — YIpOIIEHHBIA 3KCTpecc-MeTOA Il MaccOBLIX HCALITaHHI ¢ HOp-
MaJabHOM HajfexHOCTbIO 95—098%.

CozepXKaHue MeTola H3JI0XKeHO B 1. 3.8.

[Npenen mpounocTd 06pa3iia NPH PacTAMeHUH Rp, kre/cM?, pacCuu-
THBAWT no Gopmyne

P
Ry =075, (10)
rae P — paspywamoumas Harpy3ka IpH packKaJbiBaHHH, KIC;

F — nJowans nosepXHOCTH packoaa obpasua, cM2,

3.15. [lonepeuHoe pacKaldbBaHHEe KepHa— NOJCBOH
YIpOILEHHbIH MeTOA MOHMMKeHHo# HamexHoctH (60—75%), NpUMeHsio-
uiics, rIaBHbLIM 06pa3oM, AJs PAacCaauBaIOIIMXCS TOPOL.

HceneiTaHuaM NOABEpralOT KepHu LHaMeTpoM o 160 MM u IJIHHON
He MeHee nuaMeTpa. JomoJHHTenpHast o6paGoTKa KepHoB He Tpebyercs.

Of6pa3enl UCOHITBIBAIOT C HCNOJL30OBAHHEM YCTPOHCTBAa THIA packa-
NBIBAIOUINX KJHHBEB.

3.16. Ipenen npounocTs o6pasiia npu pacTskeHnu Rp, Krc/cm?, pac-
CYUTHIBAIOT MO dopMyae

P
Ry=0,9 - (11)
rae P — paspywamouiana Harpyska NpH pacKajblBaHHH, K¢,
F — nyomagb 1MOBEpXHOCTH pacKoJia, paBHas MNJIOMLAAH TOMNEPEYHOo-
TO CeyeHHs KepHa, cM2
Ilpenen npounocTH nopoj H Ko3dbHUMEHT BapHauWH PACCUHUTHIBA-
I0T o pe3yJbTaTam 5—6 MCHHITAaHMH, OJIS 4ero HCTOJb3YIOT KaK OTAe/h-
Hble 06pasinl, TaK K HX OCTATKH JIOCJe PacKola, ecAd OHH Mo AJHHe
VIOBJETBOPSOT TpeGoBauuio 1. 3.15.

Metoabl 1a60paTOPHBIX UCMIBLITAHHI
noka3sareaed 00bEMHOH NPOYHOCTH

317. O6beMHOe cXaTHe B cTabGHJAOMETPE— OCHOB-
HOM MeTOj HCIBITAHHA C HOPMaJLHOH HaleXHOCThio 95—98%, NpHMeHse-
MBbit IPH HAJHYHK COOTBETCTBYIOUlero J1a6opaToOpHOro oGOPYLOBaHHA.
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HcnnranuaM noasepraior HUJIHHAPHYECKHe 06pasuul THAMETPOM OT
30 no 43 MM (B oTmenbHWX caydasx go 50 mm), BecoTOH 60—80 MM, mo
18—12 ofipasior u3 Kamnoft npo6u MOPOaH.

OGpasus! HCMEITHIBAIOT CKATHEM MEXKAY Harpy30dYHLIMH NAWTaMY
crabnaomerpa.

B pesyabTate WCMBIT2HHA OMpeRensioT NMpeieibHble 3HAYEHHs ABYX
IJ1aBHEIX HANDSIKEHHH,

[Macnopr o6beMHON NPOYHOCTH NOPOABI CTPOAT rpadHuyecku (puc, 6),
Kak Ornbaonlylo NpelenbHBIX KpyroB Mopa scex uenbiTaHRbix 06pasuos,
npHueM pasaHyHble 00pasubl RaHHOR Mpobbl HCMBITHIBAIOT NMPH pa3vya-
IOLIHXCA 3HAYeHHAX TMAPOCTATHYECKOTO NaBJeHHA B paGoueli KaMmepe cTa-
6unomMerpa. YaensHoe cuensieHHe TOPOLK OUPELeNSIOT KAk OTPE3OK, OT-
cexaeMmpll oruGamefi Ha OCH KAcaTeNpHLEIX HAUPKKEHHH, a yroa BHYT-
PEHHETO TPEHHS KaK yrosa HakJoHa ornfamouefi X oCH HOPMAaJLHHX Ha-
npsKeHui.

3.18. MeToad KOCOTO c¢pe3a— METOR HCHBITAHHE ¢ MOHHXKeH-
Hoil HagexHocThio (70—~75%), npHMeHaeMblll NPH HAJHYHY COOTBETCTBY-
1omero J1abopaTopHOro 060PYIOBaHHUS.

HennTagdamM  TMOABEPraloT WMAHHIDUYECKHE 0o6pasus! AHEMETPOM
42—43 mwm, pricotofi 65—70 MM, 1o 6—8 06pasuos a3 Kaxaofi TPOGH
NOPONHL.

Jlns nonyueHHst AAHHBIX, HEOGXOMHMBIX RJS NMOCTPOEHHS Macrmopra
NPOYHOCTH, MOJNOBHHY 06pasios NMOABEPraloT cpely NpH yrje HAKJIOHA K
HaNpaBJeHHIO HATPYXKeHHd, paBHoM 45°, a MOJIOBHHY — MpPH YIVle HAKJO-
wa 30°. Tloxnoe paspywatoniee ofpasen HanpaKenue Gy PACCUATHBAOT
no Qopmy.e

P
Ca=77 o (12)

rie P — paspywarpoumas Harpyska npH cpese, Kre;

d — nuametp 06pasua, cM;

f— BBICOTA 06pA3Ua, CM,

LJsi KaXA0To Yria HAKJOHA YCPEAHSIOTCS BedHUMHH NOMHOTOG pas-
pyWalomern HaupAXKeHHd.

3.19. Tacnopt mpounocTH mopoa cTposAT rpaduueckn (puc. 7). Ila-
pamerpnl ero C — yieasHoe cuenaenue, KrefeM?, u tg @ — kosbduunent
BHYTPEHHETO TPeHHSA BBIMHCASIOT N0 GoOpMyaaM:

G450 O30 (€Os 45° cos 30° — sin 45° sin 30°)

0450 €OS 45° — @300 sin 30°

Ty50 T30 (]/6_. V'?)

2 (0450 V2 — 03p0) (12
o Tyzo $in 45° — Ggpo cOs 30° o0 V2~ 030 V3 (1)
G450 €08 45° — 0340 sin 30° Ouge J/ 2 — 0300
INe 0450 — MOMHOE PAIPYUIAIOULEE HAILPAKEHHe NPH cpede oA YrioMm 45°,
Kre/om?;

O3p0 — TO 2Ke, NPH cpese nox yriaom 30°, kre/cm2.
320. PacueTrni#t Meton mo M. M [lpoTOABAKOHO-
B Y — METOJ NPHOAHIKEHHO! OUEHKH YAeNbHOro CUEMACHHA ¥ YIVia BHYT-
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PEHHETO TPeHHd, NPHMEHSEMEIl NpH OTCYTCTBHHM OGODYAOBAaHMA Ans Ja-
6OpPATOPREIX MCNBITaHHH O0GHheMHOM NPOYHOCTH.

MeTton oCHOBAaH Ha HCNOJB30BaHHMM ycrTaHoBJjeHHoro M. M. Ilporo-
ABSIKOHOBHIM OGLIEr0 BHAA aHAJMTHYECKOro BBIpaXKEHHs Mmacrnopra npod-
HOCTH TOPHEIX NOPOJ,

[ (R(:‘*'Rp)2 ]'/'
T = TMmake W ’

TA€ Tmaxc — MAKCHMA/IbHOE CABHTAOLUCE HANPAKEHHE, Krc/cM?;
@ — napamerp BHIMONAXHBaHHs oruGamowell KpHBOH, Kre/cm?
Tmaxe H @ NPUHUMAIOTCS B 32BUCHMOCTH OT BeNHYHHBI OTHOLICHHSA
Re/Rp ans paunoit noponwl, McnonbaoBanue 3Toi 3aBHCHMOCTH [103BOJISET
NPHOGMXKEHHO ONpefe/IsTh YAENbHOe clleneHHe U K03 uLUHEHT BHYTpeH-
Hero TPeHHA M0 Pe3yJbTATAM JaGOpPaTOPHBIX HCNLITAHHA MPENENOB NPOH-
HOCTH IIPH CIKQTHH H PaCT/AXKEHHUH, NpPHBE/eHHbIM B CHeAYyIomel TabaHie:

(15)

RR, 1Rye0,75 ’ 1Rpeq ‘ t89y, 75 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 1,57 0,63 1,18
9 2,87 1,69 0,69 1,27

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 0,91 1,75
17 5,16 2,42 093 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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[Tpodoaxcenue

RcIRp l[Rp 0,75 l/Rp o tg 9,05 tg,
22 6,80 2,78 1,03 2,09
23 7,14 2,85 1,04 2,14
24 747 2,91 1,06 2,19
25 7,80 2,98 1,07 2,24
26 8,13 3,056 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 1.11 2,44
30 9,52 3,31 1,12 2,48

B TaGauue npHBefieHbl pacueTHble BeJHMYHHbI IV Haubojiee XapaKTePHEIX
HanpsiXeHuil: cpeanero Ha ydacTke 0,5 Rc<<o<CR, (mokasarean Cogs H
tgQo,ss) ¥ B Touke =10 (nokaszateau Co 1 tgQe).

O6bemMHOe CHaTHe B THAPABJIHYECKONH YCTaHOBKe
caoxHoro Harpyxenust (I'YCH)

3.21. McnuitaHuaM noABepraloT obpa3usl aramerpoM 30 MM H JJIH-
HoOli B paGoueii uacTi He MeHee 60 MM mpH oblueli aauHe o6pasua 80 MM.
B kamepe ycranoBku I'YCH o6pasupr noaBepralor oaHOBpeMeHHO OCeBO-
My 0; 1 GOKOBOMY 032, Oz CXHaTHIO. DokoBOe AaBiesye BO BpeMs ONHTA
NOJIePKHBAIOT MOCTOS HHBIM.

B npouecce onnita M3MePSIOT rJaBHBIE OTHOCHTeJbHEle AeopMaunkH
§ = Ey==¢3 H IMIaBHbIE HOPMaJpHble HanpsXKeHus ©;, 0= O3. M3mepenhe
nedopmanail NPOH3ROAAT TeH3OA2TYNKAMH, HAaKJIEeHHHIMH Ha MOBepX-
HOCTh 00pasua B0 W NePNeHAHKYJ s pHO K €ro OCH, T. e. 0 HanpaasJje-
HHAM IJ1aBHBIX oceft., PerhcTpauHio jedopmauuit u Harpy3kd BeayT Ha
MHOTOKaHAJMIbHOM lneiipoBoM ocuuaaorpade. [Ipenea npouHocTn o6pas-
ua Rc, Krc/cM?, onpenensior no ¢)opmyn2 »

= (16)
7 d2 (14 ey)t
rae do— nepeoRayanpHEf AMaMeTp ofpasuna QO HarpyKeHHA, cM;
€2 — OTHOCHTEJbHAs NonepeyHas aedbopMauus.
ITpu dy=13 cM 0.1081 P
,104
Ro= — a7)
(14¢&,)

02
3.22. [TacnopT npOYHOCTH CTPOAT B KOOPAHHATAX Tmuxc-—-‘:’". VYeno-
1

BHA nepexozia TOPHBIX NOPOJA B MpefesbHOe COCTOSHME HMEIOT BHA:
Tn = T, ¢ACo ; (18)

Ty = 1:;’, &BCa | (19)

rA€ Tn H Ty — COOTBETCTBEHHO npeRess MpOYHOCTH H YNPYTOCTH;
A, B, 13, 1:3— KOHCTaHTbI, 3aBUCSIIHE OT CBOKCTB NMOPOA;
Cy — napaMeTp, XapakTepHayOLIHH BHI HamnpsXeHHOTo COCTOSIHHSA,
PaBHBIH OTHOLIEHHIO [VIABHBIX HanNpsKeHHit (MHHHMAJBHOTO K
MAaKCHMaJIbHOMY).
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Bupaxenne (18) xapaxrtepusyer ycioBHe mpeieNbHHX MPOYHHX CO-
CTOSIHHH,
n 24
0 91 —0
rae in = 9 [

a sBoipaxese (19) xapaxrtepusyer ycloBHe NpefenbHEIX YIPYTHX

y
. 0o 9{—oa3
coctonuufl, rie Ty =~

Hble HaNpPSIXKEHH Ha MpefesaX NPOYHOCTH M YNPYTOCTH.

Henonp3oBanye aHaJMTHYECKMX 3aBHCHMOCTEH YCJIOBHH npelesbHHX
cocrosuuit (18) w (19) nosBonsieT COKPATHTh YHCI0 HEOOXOAHMMBIX OIKI-
TOB [JI TOJYYeHHS! BCeX BXOISLIMX B YPaBHeHHS KOHCTAHT A0 ABYX:
OOHH — Ha OJHOOCHOe CXaTHe H OJHH —- Ha CXaTHe non 6OKOBBHIM AaB-
JieHHeM NpH napaMeTpe Oy/0;= 0,3. IIpn 3THX OmMBITax perHCTPHPYIOT Be-
JIMUHHLl BCEX KOMMOHEHTOB HanpsixeHuit u nebopMauuil or Hayaja Ha-
TPYXKeHHS 10 MOMEHTA Pa3pyLUeHHs.

monony Yy
,aal, g2, 01, 02— IJaBHbIe HOpMaJlb-

HccaenoBanune MON3Yy4YECTH H J0JrOBEYHOCTH
B YCJIOBHSAX ONHOOCHOFO CXaTHA

3.23. UcnuiTaHHs NMPOBOASIT HA NPYXHEHBIX TpeccaX, Ha KOTOPHIX
MOCTOSIHCTBO 33JaHHOH Harpy3kM ofecneudBaercsd ynpyrofl sHeprueft
CHATHIX NPYHKHH.

Ias mopox npounocTbio R¢=100-—1000 krc/cmM? pasmepnl MpH3Ma-
THYeCKHX 06pas3uoB JAOMKHH O6uHTh oT 150X150X300 no 100XX100X
X200 MM,

B npouecce onmbTOB H3MEPSIOT BeJNHUHHH HaNpPsKEHHA U BCe TaaB-
Hble fepopMauuu ob6pasnos. Mamepenue nedopmanufi ocymecTBJSIOT ¢
TIOMOLIBIO KOMIIGKTa HHIMKATOPOB YacoOBOrO THNA ¢ UEHOH JaeneHus
0,01 mm.

O6paaey H30MMpYIOT MHOrOYHCHeHHBIMH (Ao 10—20 cnoe) wepeny-
IOIMMHCST MOKPHITHAMH NMOBEPXHOCTH mnapabHHOM W PE3HHOBLIM KJeeM,
4TO MO3BOJISIET COXPaHHTh BJaXKHOCTb 00pa3uma HEH3MEHHOH B TeueHHe
DJIATENIBROTO BpeMeHH. Kpome Toro, H3osupyollee NOKpLITHE 3al{HIIaeT
MaTepHan o6pasua oT arMocdepHOl BJark, KoTopasi, IPOHHKAA B TeJ0
o6pasua, crnocob6eTByeT ocCJHaONeHHIO 3JeMEHTADHLIX MEeXXaTOMHRIX CBS-
3ed, B pe3y/bTaTe 4ero NpoUecC MOJ3YYeCTH MOMET NpPOTeKaThb HHTEH-
CHBHee.

HcnwlTanus cneiyer NpOM3BOAHMTL Ha 2—3 OZMHAKOBHX ofpasiiax
npu Harpyskax, paBHREIX 30, 60 u 85% BenuuHHB! pa3pyllaroulero Hamps-
JKeHHsl, ONpe/IeqAeMOr0 NPH GLICTPOM HATPYIKEHHH.

[TepBHuHble pe3yabTaThl H3MepeHH) HaHocAT Ha rpaduk B KoopawM-
HaTax «AedopMaLHs — BpeMa»,

KpuBrie nonsyuecTH cTPOST AN NPOLOJBHBIX €| ¢pexn H NONEPEYHBIX
nedopMaUHil € cpexm, 3AMEDEHHBIX B cpelHeil yacTH obpasua, a TakKe
ob6beMubIX nedopMaunil, onpenenseMbix 1o dopMyne

9=81+282.
KpuBhie moizyyecTs mO3BOJAOT NONYYHTb BeJHuMHB pedopmanui
MON3YYECTH B 3aBHCHMOCTH OT NPH/IOXKEHHHIX HArpy3oK, BeJHUHHH CKO-

POCTeH MON3yYecTH €;, & MPH pa3HbIX HArpy3Kax W BpeMs Ko paspyiue-
HHUSL B 3aBHCHMOCTH OT HarpyakH.
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Metoapl Ja6opaTopHbIX HCIBITAHUHA MOAYAA YNPYrocTH
nopoj NpH H3YYEHHH NPOSABJIECHHH TOPHOro AaBJEeHHS

324 OpgHooCHOE C¥XaTHe— METOA HOPMANbHON HAZCIKHOCTH
(95—989%). HcnuiTanusi NpoH3BOJAT MO METOAHKE, aHAJOTHYHON MeTOo-
JHKe onpenefeHHs npejesa NPOYHOCTH MPH CXKATHH MOPOAHBIX LHIHHA-
poe OTJHUUE COCTOHT B CJACAYIOLIEM.

BHICOTY HCOHTHIBaeMEIX 06pa3ioB MPHHHMAOT B mpepesax 1,5—2,5
IHamerpa;

o6pa3usl  apMHDYIOT  TCH30JZATYHKAMH  CONPOTHBJAEGHHS  THNA
TTKB-20 X 100 uau HaknagHbIMH TeHsoMeTpamu THna JM-12,

PexuM Harpy}eHHS nPeiyCMaTpHBACT CTYNeRYaTOe YBENHUEHHe Ha-
IDY3KH CO CHATHEM ee Toc/de KaMAoH CTYNMeHH M ¢ (hHKcalHed BeJHYHH
netopMaunfi (MPOAOJBHEIX H MOMEPEeUHHX) Ha KaXAOM 3Tane pexuma
HarpyXesust VcnwiTauus noBTOPSIOT Ha TpeX-ueThipex obpasuax.

Monyas ynpyroctu E, kre/em?, u koshduunent [TyaccoHa v paccuH-
THIBAIOT N0 POPMYJIaM:

Ao A,
E= v = . 20
A €1 ? A & ( )
OTHowieHHe noaHOM JedopMalHK K ee yIpyro#i 4acTu pasHo
A&y nonu/A &y yap, (21)

rae Ao — pa3HOCTb HanpsXeHHii cxKarust o0pa3na B Hauaje H B KOHIE
CTYNeHd pasrpysku (A8 KaXKAo# CTYNeHH);
A€, — Pa3ROCTL HPOROABHEIX OTHOCHTENLHLIX Aediopmanuit obpasua
B HauaJie U B KOHIIE CTYNeHH pa3rpy3xH;

Ag; — TO e, MOMePeyHBIX OTHOCHTEJBHHIX AedopMannil;

AE{nonn — NOJMHAR BEJHUHHA TPOAOJLHON OTHoCUTEMBHOH acdopMalHH,
COOTBETCTBYIOIIAs Harpyske, pasuoii 0,75—0,85 paspyura-
rowei;

Ag{ ynp — TO e, COOTBETCTBYIOLlasi CHSITHIO Harpyskd, paBHoii 0,75—
0,85 paspyiuaoulef.

Monyae ynpyroctu u xosdpdumuent IlyaccoHa nopopH BBYHCASIOT
NYyTEM YcpeldieHHs 3THX MoKasaTeseil JJs BCEX HCINBITaHHBIX 06pasLoB
NOpOAW H BCEX CTYNeHel pa3rpyssi.

3.25. KontakTHoe BHaBAWBaHKe ChepHUYGCKHX HH-
JEeHTOP OB — 3KCIPECC-METOL MACCOBBLIX HCNBITAHHH ¢ TOHHXKeHHOM
HagexHocTbio (85—90%) Otimume or MeToma, H3JOXKeHHOTo B mm, 3.8 U
3 14, cocTouT B ClefyIOUIEM:

Harpy3ouHblii mMpHGOP KOMILIEKTYIOT HHIMKATOPAMH 4YacOBOro THIA
JJIA M3MepeHus TVIyGHHBI YNPYroro BHelpeHHs HHAeHTOpoB B ofpa3zen;

PeKHM HATDY/KeHHA TNPEAYCMATPHBaeT 2—4-cTyneHyaToe yBesHde-
HHe Harpys3KkH CO CHSITHeM ee Nocle KaXAoH CTyneHu M (HKCalHel BeJH-
YHHB! TYGHHE BAAaBAHBaHHA HHIEHTODOB Ha KaXJOM 3Tare yBenuueHus
Harpy3kH H pasrpy:KeHHs.

Monyab ynpyrocti E, krc/em?, ofpasua pacCunThiBaioT no <opmyne

1,13.108
E= . (22)

A
1,82 -AY“T" V (0.5 Aynp + A, 108 — 0,043
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a oTHOUIeHHe MOJHOA AedopMauMH K ee ynpyroit gactH — mo ¢opmyJe

3
Aenony _ 7/ Anom (23)
Ae X
yap yap

rae Aynp — ynpyroe (npu pasrpyske) B3aHMHOe CMeLIeHHe HHIEHTOPOB,
MM- 102, NpH H2MeHEHHH Harpy3kd (B CTOPOHY YMeHbLUEHHS
Ha BeJnuHHy AP);
Agn—uaqanbﬂaa BeJIMYMHA MJIACTHYCCKOTO BLABJUBAHUSA, OTBeYa-
ol as CMATHIO WlepoXoBaTocTell mox 060HMH HHAEHTOpaMH
(Mm-10?);
Anonn — NOJIHOE (NPH HArpy)XeHHH) B3aHMHOe CMCILEHHe HHAEH-
TOPOB.

HcnpiTanue Ha KaxaoMm o6pasue NMOBTOPSIIOT ABa-TPH pa3a ¢ H3Me-
HEHHEM MeCT BAABMHBAHHUSA HHIEHTOPOB, a BCEro HCNHITAHUAM HOABepra-
10T ABa-TpH o0pasna H3 HCMLITHBaeMOR npo6bl. MOAyab yNpyrocTu Imo-
POABl BLIMHCIAIOT ycpelHEHHEM pe3yabTaToB AJfA BCeX HCOHITaHHi mpob
H BCeX CTyNeHeil pasrpyskH.

326. YabTpa3BYKOBOH METOA MNPOLOJBHOTO NPO-
GUNHpPOBaHHA— yIPOUEHHBH METOA C MOHHXKEHHOH HaJeXHOCTBIO,
NpHUMEHACMBIA [Jsl HENMOPHCTHX NMOPOA NPH HaJHYHM COOTBETCTBYIOLLETO
060pyAOBAHHA.

HcenbiTaHHAM NMOABEPraloT UHJIHHAPHYECKHe 06pa3inl JHAMETPOM OT
36 a0 110 MM ¢ NMAOCKHMH OCHOBAHHSAMH M AJIMHOH, PaBHOH ABYM-TpeM
LHaMeTpaM,

IIpuMensemyio A NPO3BYYHBAaHHA 9acTOTy KoseGaHH# f, npeBbia-
fowywo 300 xI'u, onpenevsior u3 ycnosus f=_2vp/d.

Pacuer noxasaTeselt ynpyrocT# o6pasua npoH3BOAsT mo ¢opMmyaam:

U=y =29y

(1—vqie (24)
Yp 0,87 41,12v T—2v
v 1o 1/2 (1—v)"' (25)
rae Up — CKOPOCTb  pAacnpocTpaHeHHs MpOJOJbHBIX KoJebaHHH,
CM/MKC;
UR — CKOPOCTb PacnpOCTPaHEHHS! NMOBEpXHOCTHHIX KOJeOaHHi,
CM/MKC;

g="981 cM/c? — ycKopeHHe CH/Hl TAXKECTH;
Y — ofbemMHas Macca NOPOAHI, Kr/m3.

HMcnbitanue Ha xanaoM ofpasie MOBTOPSIIOT ABA-TPH pasa CO CMe-
IUEHHEM MeCTa DacmoJOKeHHsl NbE30LATYMKOB YJbTPa3BYKa, a BCEro HC-
NBITAHUAM NOABEPraT ABA-TPH 006pasua M3 HCMLITHiBaeMOH mpoGh. Jas
OLEHKH OllpelcNsi€MbIX rmoxasaTeJnek yOpyrocTH nopoAbl NPHHHMAIOT pe-
3yabTaTH NPO3BYYHBAHHS, pas3juualollHecsi MeXay cofoii He Gonee, UeM
Ha 15—209%.

OGpa3sus nocie ONpeAesNeHHs AaHHBIM METOLOM NOKasareneil yupy-
FOCTH MOTYT 6hiTh MOBTOPHO MCIOJbIOBAHBI MJIS HHEIX BHAOB MCIBITAHHH.
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Onpepenienne NPOYHOCTH TOPOJ,
NpPH CXKATHH B HATYPHLIX ycaoBusx !

327 HarypHble HCOBITAHHS NPOBOKAT LJSt ONPEAC/CHHS NPOYHOCTH
MaccHBa C yueToM ociz6ifiolero BAHSHHS TpemnH Pasmep o6pa3sion
(NMPH3MBI) TPH HATYPMEIX HCTIBITAHHAX AOJXKeH OBITh TaKHM, 4TOOH B HEM
CollepXKaJscs JOCTATOYHO NMpPeACTABHTENbHBI HaGop pasJjHYHOTO pola
CTPYKTyPHBIX HEOLHOPOAHOCTE (TPeliH, CJI0B H T 1 )

HcnuiTadust Npou3BOAAT B CTeHKe BhlpalOTKH, NpefBapHTeNbHO 3a-
yHilaeMo#l OT pa3pyileHHON H BbIBETPEHHOH MOPOALI

Hnsi OKOHTYpHBaHUA NPI3ME B NMOPOAAxX ¢ NpPOYHOCTbIO B 06pasue

Ao 200—400 krc/cM? npuMeHAIOT

uendyio nuay tuna MC-10 ¢

| 3y61aMH, apMHPOBaHHHMH TBep-

IbIM cnaBoM B GoJsee npouHsix

i th) Wi p TOpoNax, OKOHTYPHBAIOUIHe wIelH

‘ 3  ofpaayior npo6ypuBaHueM CKBa-

1 MHH CTaHKaMH BpallaTeabHOTO
~2  SypeHus

J o Pexkomennyemas cxeMma HCIBbI-

TaHHi TpuBejeHa Ha puc 8 B

1 ?  wnypw, npoGypeHHsle Bpama-

2 __u b TeJIbHLIM CNocO60M JO OKOHTYDH-

BaHHS TNPH3MB, 3aKJaABIBAIOT

penepnt AAst HaGaOJeHHMs TIpo-

Puc 8 Cxema HaTypHHX wuchbi- AOJbHBIX M nonepeddsix aedop-

TaHufi MOPOA HA OAHOOCHOe Cxa-  Maliuii NPU3Mut B Npolecce WUCHbI-

THe B MacCHBe TaHUH C MOMOIIbI0 HHAHKATOPOB
I — wmnypel, 2 — penepnl, §— HHAH 4acoBOro THNA
KaTop Pasmeprl npusMut a, b, ¢ BhI-

61MpalT ¢ Y4eTOM MOIIHOCTH jJa-
BHJIBHOH ycTanoBKH MenbiTande npusmbl GosbIIOro pasmepa Becbva
Tpyaocemko Ee uenecoofipasHnie pasMeprl TakoBhl a=b=0,6 M, ¢=
=(,75 v BbicoTa HHIIH AN MOHTaXa LABHJIBHOH YSTAHOBKY OMperess-
ercs ee rabzpuramu
Jns HarpyKeHHs MPH3M YKa3aHHOTO pasMepa pEKOMEHAYHTcs Jla-
Busbhas ycradopka BHUMMM  una 9C12 (ycuime no 100 T¢) n Kom-
MJIeKT U3 9 AaBHJBHRIX UHJAKMHAPOB THna BY-30 (ycuane po 1800 tc).
328 IlpoyHocTh MacCHBa npH cxaTHd Rc wm, Krc/cm? onpenensior
no gpopmyJe

P
Rc M=(;_b' » (26)

rae P — paspylnaioniee ycHjme, Krc,
ab — nJolLla/lb NONEPEUHOro (eYEHHst NPHIMBL, CM?

HarpyxeHHe NpU3Mbl BeAyT CTYIleHAMY NpHMepHo no 10% oxkupae-
MOl paapyuiamoeit Harpy3kH ITocie KaXAOR CTyMeHH HarpyXeHHd CHH-
MAIOTCSl NOKa3aHHA HHAMKATOPOB

[lponoJsbHbe M momepeuHsie AedopMalHH & PACCUMTHBAIOT No ¢op-
MyJe

! [ToapoGlee MeTOLHKA HATYDHHIX HCNBITAHHA H3J0XKeHa B <MeTOAHUECKOM TNo-
co6H¥ no HaTYPHBIM MerojaM MeXaHHYeCKHX MCHBLITAaHHA TOPHBIX TNOpOA»,
BHUMH, JI, 1969
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Al .
e=—, (27)
l
rae Al — H3MeHeHHe pacCTOSIHHA MEXAY pernepamH, MM;
[ — paccTosiHHe MeXAY pelriepaMy, MM.
Moayms nedopmanii onpenensior no gopmy.ae

E=—. (28)

Ha ocHoBaHHH HATYPHBIX HCOBITAHHH MPOYHOCTHHX CBOACTB MOPOX
YCTAHABAMBAOT KO3QQHULHEHT CTPYKTYPHOro ocaabieHHs MOPOA

3 =£"_.

c.0 Rc,

4. METOAUMKA HCCJIENOBAHHA
HANIPSHDKEHHOIO COCTOSIHHSI MACCHBA
FTOPHBIX MOPON

4.1. M3 HaTypHHLIX METONOB ONpENeJCHHS HanpsKeHHil — Pasrpy3kH,
KOMIIEHCALHOHHOH HArpy3KH, pasHOCTH JABJIEHHH, YNPYrHX NHHaMOMET-
poB, H3mepeHHs AedopMmanuii GypOBHIX CKBaXKHH, reodu3HHeCKHX MeTo-
JlOB — NPHMEHAIOT MeTOJ MOJNHOH pasrpyskH. [IpuMeHsis meros pasrpys-
KH, HeOOXOLUMO HMEeTb B BHAY, YTO OH paGoTaeT B npejenax JHHEHHOH
ynpyroctd, Ilo TexHH1ecKOMY HCNOJHEHHIO H aHAJHTHYeCKHM MpHeMaM
pacyera HanpsXKeHHH cJelYeT pas3/MYaTh TPH NPHHIHUNHANBHBIE CXEeMBI
NpHMeHeHUd MeTOAa NOJHOH pa3rpyskul.

4.2. Tlpu ncnosesoBanud cxembl BHHMU  npomssomsatr Gypenue
CKBaXHH Medbluero aramerpa (71 MM) u BHIOypHBaHHe KepHa He6OJb-
woit aauHe (35—71 Mm). CxeMa ¢ UEHTPAJNBHOM CKBaXKHHOH Tpebyer
BLIGYpHBAHHA KepHa 3HauuTessHo GosbliMX pa3mepoB (93—I112 u 200—
300 MM), a 3T0 OYeHp TPYIHO, a MHOr[a BOOGIle HEBO3MOXKHO OCYLIECT-
BHTh (HanpuMmep, NPH CHABHOTPEUIHHOBATHLIX MJH cnabblX TOPHHIX TO-
ponax).

4.3. lna onpelejeHHs HanpsXeHHil B MacCHBe METOJAOM pPa3rpyskH
PEeKOMEHAYeTCs:

a) npoGypUTb CKBaXKHHY OMNpEIENEHHOTO AMaMeTpa A0 MeCTa, B KO-
TOPOM HeOGXOAHMO Olpede/HTh HanpsKeHHe;

6) TOpuLy CKBaXKMHH NpPHAA1b ONpefeeHHyI0 GopMy (NpH cxeMe
BHUMM) nnn B neHtpe 3a60os ChBaXXHHBH NPOGYPHTh ONEPEXAIOULYIO
CKBaXXHHY MeHbillero gHameTpa (ApyTHe CXeMbl);

B) B LEHTPAaJbHOH YACTH TOPLA CKBa)XHHbBl HJH B Onepexanie
CKBaXX}{HE YCTaHOBRHTH AedopMomeTp;

F) MpH NOMOUIK KOJIbLEROH KOPOHKY BHIGYPHTE KEpH;

I) U3MepHTb AGOPMALHH YIPYTOr0 BOCCTAHOBJEHHS,

€) M3MepHTb MOAYJb Ynpyroctd u Koddpdunuent ITyaccona B Mmecre
u3MepeHHs nedopMauHii YIPyroro BOCCTAHOBJIGHHS;

3K) BBIYMC/HTE BEJHUYHHEI TJIaBHBIX HanpsKeHHH M HX HanpasJjeHHe.

4.4. KoMnaekT oGOpPyAOBaHHsI H H3MepHTeJNbHOH amnapaTrypu AOJ-
XeH BKJO1NaTh OYpoBble CTaHKH, OYpoBHE IIpUCNOCOGJEHHs, H3MepH-

1CM «MeToguueckye yKa3aHHR N0 NPUMeHeHHIO MeToAa DPa3rpy3kH AAd H3Me-
PeHHSA HanpsieHull B MacCHBaX ropsnix nopoax». BHUMH, 1972,
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TeJLHYIO annapaTtypy H BeniomoraressHoe oGopydoBaHue. [ins GypenHs
CKBaXHH B KPENKHX NOPLAAX PEKOMEHAYeTCs NPHMEHATb CTaHKH Bpaula-
TEJBHOTO OypeHHs.

45. Ona cxemst BHHMMH ucnoawsyerca caepyioulee o6opynoBanue:

KOJIOHKOBHle TPYOnl [AHaMmeTpoM 71 MM, AJHHOR oT 0,50 20 1 M co
creuuadbHLIMH epeXoJHUKaMH;

MeJAKOaAMa3nble KOPOHKY AHAMETPOM 70 MM AN KPENKUX U BechbMa
KpenkdHX TopHbIX NOPON M KOPOHKH AHAMETPOM 76 MM, apMHpOBaHHHe
noGeAHTOBLIMHK TIJIACTHHKAMH, A5 CJA0bIX M CPEAHEH KpenocTH NOpof;

cnenxaJsbheie mangosanprule koporku 3M/13, 73P01, 73P02;

CaMOOPHEHTUPYIOLIEECH MOCHIJIOYHOe ycTpoiicTBO §M1-45 M AOCHJIOY-
HHIE WTaHrH,

TeH3OMeTPHUYeCKHHK nedpopmoMeTp ¢€O CbeMHOH nuaaTod 7J1-23 uan
TEH30OMETPHYECKHH /1eQOpMOMETP C IPHKATHEM TEH30DE3HCTOpPOB;

Kkaefl nuakpud «90» ¢ HanoJHHTeJeM A3pocun-380 HAH 3NOKCHAHEE
cemoaet -5 u DM1-6 ¢ OTBEpAHTENEM MOJHITHIEH-NIOJHIMHHOM,;

alleToH;

TeH3opesHcTopul THRA [IKB;

perfcTpupyiolasi annaparypa: TeH3oMeTpHuecKas cranuua CB8
HJIH TeH3oMeTpHyeckas npucraBka 71P0l ¢ raansanomerpom M195/1.

4.6. Ans cxeMbl C LEHTPaJbHON CKBAXKHHON MCHOAB3YETCH chAeRylo-
Hiee c6opynoBaHHe:

MeJIKoaJMa3Hsle KOPOHKH pauaMmeTpoM 93 u 12 MM R KpemkHx
nopox;

KOpPOHKH OHaMeTpom 93 u 112 MM, apMHMpOBaHHHE NOOEHTOBHIMH
NIACTHHAMH, AJA CAa0LIX H CpelIHeil KPenocTH Nopos;

KOMILIEKT BeroMorarelibHoro B GypoBoro ob6opyaopanus MC-18;

aneroH;

aedopmomerp JIM-15;

Kaeit nuakpun «30» ¢ HamoJHHTENeM Aspocua-380;

PeTrHCTPHPYIOILAA annapatypa, COCTOfAIlAst H3 TeH3OMeTpHYecKo#
npucrasku 71P01 ¢ rannpanomerpoM MI195/1.

4.7. 'lucno H3MEpHTEJBHEIX CKBaXKMH  PeKOMEHIAyeTcsi NpPHHHMaThb
coraacuo m. 3.18 Muctpykuui. OpHeHTHPOBKA CKBaXKHH NPH HCIOJIb30Ba-
HHM MeTOofa pa3rpysku no cxeme BHHUMM caenyromas:

€CJH HaNpsXKEeHHR OnpelessfloT B Y3KHX JEHTOUHHIX NeJHKax, TO
CKBa)KHHY CJIefyeT pacrojaraTh B CpeiHell 4acTH UEJHK2 M0 ero BHCOTE
B HalpaBJeHHH, NepleHAHKYASIDHOM K AJHHHOH OCH LEJHKa;

€CJIH Hanpsi2keHHs ONPEleJSIOT B BHICOKMX CTOJGYaTHIX LeJMKax, TO
CKBAaXHHY CJIEAYEr pacmoJiaraTh TakXKe B CPeAHEH 4acTH LEJHKa no €ro
BBICOTE W HanpaBJsATb B UEHTP LEJHKA;

eCJIH HanpsKeHHA ONpeleNAioT B ILIMPOKHX WEJHKaX, TO Heo6XOIH-
MO GypHTb [Be H3MEDHTe/bHEle CKBAXKHHBI: OJHY NePNeHAKKYIAPHO K
IPOLOJBHOMN OCH UeNHKa, APYTYIO — BACJb LelHKa;

€CJIH HanpsiKeHHS ONpeleNsfioT B HETPOHYTOM MacCHBE, TO NEPBYiO
H3MEPHTEAbHYIO CKBAXHHY HEOGXOAMMO GYPUTL MO HAMpABJCHHIO M3BECT-
HOTO IJIABHOIO HaMNpsKeHAS (2KeJaTeJbHO MHHMMAJBHOro), a BTOPYIO —
Mo HanpaBJeHHIO MeHbIUEero H3 JABYX IVIaBHbIX HanpsKeHHH, onpejeseH-
HBEIX H3IMRPEHHUSMH B MEPBON CKBaXKUHE,

4.8. [Ipn npumeHeHHH MeTofa Pas3rpy3KH MO CXeMe C LEHTPAJBHOR
CKBaXXHHOH OPHEHTHPOBKA CKBAaXKHH CJCAYIOWLaAs:

€CJIH HAanpsiXKeHHs ONPeJe]siCT B HETPOHYTOM MacCHBe ¢ HEH3BeCT-
HhIMH HaNpaBJCHHAMH IJIaBHBIX HANPSKEHHH, TO CKBAaXKHHH CJefyeT pac-
noJIaraTh OPTOTOHANBHO M TaK, 4TOOL OHH HAXOAMJHKCH B ORHOH IeOJOrH-
4eCKOH pasHOCTH nopoa. Tak Kak valye BCEro OJHO H3 IJIaBHHIX Hanps-
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XeHWI COBMajaeT ¢ HanpapfeHHeM TPABHUTALHMOHHBIX CHJ, TO HEOOXOAH-
MO NEPBYI0 H3MEPHTENLHYIO CKBAXHHY HanpaBlsTh BePTHKAJbHO BBEDX;
eC/I¥ HaMpSAMXEHHs: ONnpefe/IfIOT B MacCHBe C H3BECTHEIM HaNpaBJ/eHH-
eM xoTsl Gbl OQHOrO MJIABHOTO HANPSXKEHHS, TO H3MEPHTEBHYIO CKBAXH-
Hy cjenyer GYpHTs B HanpaBJeHHH H3BECTHOrO TJaBHOrO HalMpsiKCHUSA,
Has onpereseHnss HanpsKeHHH HA NMOBEPXHOCTH BbHIpaGOTKH Cacdy-
eT NPHMEHATH MeTOo1 YaCTHYHOR pasrpy3kH.

5. METOOHKA ONPEJEJEHHUA CKOPOCTH
PACNTPOCTPAHEHHSA YNPYrUX NMPONOJbHbBIX
M YNPYFOMNJACTHYECKKHX BOJIH B TOPHBIX MOPOJAX

Onpenenenne CKOPOCTH NPOAONLHONH BOJHbBI
no HaOa0AeHHAM B BhIpaGOTKAX M CKBaXKHUHaX

5.1, dnsa onpeneneHHst CKOPOCTH NPOROJBHON BOJHEI BAOJL CTEHKH
CKBaXXHHB HJIM TOPHON BLIpAaGOTKM HeoOXOAHMO DErHCTPHPOBATh NPAMYIO
npoaoJibHYIO BOJHY, pacnpocTpaHAiouiyiocsi oOT NyHKTa BO3MYIUEHHS, H
BpeMs npobera ee HPoHTa 10 KAXKAO0M TOYKH HaGMIONEHHA.

B KauccTBe perHCTpHpyioulel annapaTtypsl ClefLyeT NpHMEHATL oc-
uustorpad H-700, a B KayecTBe H3MepPHTEJbHOH annaparypsl -— cefcMo-
npHeMHUKH Mapke C-1-30 B xomniekte ¢ 20-KaHaJbHLIM = YCHJHTENEM
CB-12 roucrpykunu BHUMU,

52. TIpn perucTpaumun cefCMONMPHEMHHKH HEOGXOAHNMO YCTaHaBJH-
Bate no NpOQHIIO0 B MYHKTax Ha6MIOAeHHH, paClONOIKEHHHX Ha paccTos-
mun 10, 20, 40, 60 u 80 M or myHKkra B3phBa. B nmyukTax HaGmoaeHHR
6ypAT HaKJOHHBE IIMYPH B HAaNpaBJICHHHM K odary B3PHIBa TakKHM obpa-
30M, 4To6b MX 326011 HaXOAMNACH Ha PaccTOsHHHY 1,5 M OT CTEHKH BHIpa-
60TkH. B 9THX mmypax XecTko ¢ TIOMOMIBI0 K/AHHOBHX 3aXXHMOB YKpen-
asroT ceficMonpuemunky. s Bo36yXaeHHs ynpyrux KoneGanuii npHMme-
HAIT B3pHBLL 3apaxos BB secom 1—3 kr.

5.3. Tlo ceficMorpaMMmam B3pHIBOB ONpefefsiOT BpeMst Ipofera u
cTposiT rogorpad BCTYNJNEHHA NPSMOX BONHBI OTHOCHTEJBLHO TIEPBOTO
NyHKTa HabuoneHnf, TOT cnocol Aaer TOYHBIE Pe3y/bTaTil B MOHOJHT-
HbBIX MarMaTHuYeCKHX H OCAROYHBIX NOpoxax. B CJOHCTHIX OCAaZOUHLIX H
meTaMopdHUeCKHX NOpOAaX AJS yyeTa aHH3O0Tpomuu obszaTenbHo Heob-
XONHMO OMpE/EJSHTL CKOPOCTH YNPYLHMX BOJNH B HampaBJ/eHHH, MeprneH/H-
KYNAPHOM K C/AOHCTOCTH. [Ii19 H3MepeHHs CKOPOCTH BKPeCT HamnalToBa-
HHST DEKOMEHAYETCH HCIIOMb30BaTh BepTHKAJBHBlE BHPaGOTKH, CKBaXKH-
HH, a TaKkxe BbIPaGOTKH, PaCNOJiOXKEHHHE HA Pa3HOfl ryGHHe OT 3eM-
HOft MTOBEPXHOCTH.

TIpn ckBaHMHHHIX HAGMOACHEAX CEACMONPHEMHHKH MNOMEW AT B
CenMaJbHBIX YCTPORCTBAX, PACKMNHHBAEMBIX Ha 3aflaHHofi  roy6HHe,
Ecnu B cxpaxuHax HMeeTcst 6YPOBOJ PAcTBOP, TO XKeCTKOe 3aKpemjcHHe
He IPHMEHSIOT,

5.4. lar ycraHoBKH cefiCMONPHUEMHHKOB BHIGHDPAIOT € Y4ETOM MOUI-
HOCTH CJI02B NMOKPHIBAIOMHX NOPoA. AT nopoa, NpencTaBNeHHBIX CAORMH
MOLIHOCTBIO cBHIMe 10 M, paccTOsiHMe MeXAy cefCMONPUEMHHKaMH BOJH-
31 oXpansemMoro o6beKTa CreilyeT NMPHHUMAaTb B npenenax 10 M, Bbilue
OHO MOXeT 6uTh yBenuyeno fo 50 m. JeranbHeiMH H3MepeHHSAMH OXBa-
THIBAIOT 30HY pafuycoM 40 M oT o6beKTa.
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Ecnu MoulHOCTE CJI0EB B MODOAAX HaJerawoumeil TOJILK MeHblle 5 M,
TO PaccTONHHe MeXAy ceficMONpHeMHHKAaMH BOMH3X 00DbekTa HeoGXO4H-
MO COKpalaTh 10 5 M, a B BhIILeJeK AKX cnosgx — a0 20—30 m. Boa-
6yxJeHHe YNPYTHX BOJH IPOH3BOAAT B3PLIBAMH 3aDAJOB Ha 3eMHOfl mo-
BEPXHOCTH HJIH B CKBa:KHHAaX.

5.5. CeficMHueCKME KapoTaxK NPH PACNOJIOXKEHHH IMYHKTa B3phiBa Y
YCThsl CKBAXKHHBI NO3BOJISIET [0JIy4aTh NPOAOJBHBIE BEPTHKAJbHLIE rOLO-
rpadsl. [lo aTHm ronorpadam a/d OTAENBHRIX CTPATHrpadHYecKHX H JH-
TOrpaHyecKMX nayek NOPOJA ONPEAENsIOT TJIACTOBHE MJIH CpeqHHe
ckopoctd. Ecom pasnsua Mexay nnactosoff u cpeaHed  CKOpOCTbio He
NPEBLIIAGT MOTPEWHOCTH u3Meperuit =10%, To npH pacuere HCIOML3YIOT
JM106Yi0 H3 BHIHCAEHHBIX CKOPOCTeH.

5.6. [TnacroByw ckopocTb Vin BuMHCASOT no opMyse

v dz
nn dt
ne dz W df — npupamenus OnpefensloT N0 OTAGIbLHLIM HHTepBajaM Ha
NpOAOJLHOM roforpade.
CpeanHio ckopocTs Vep PaccuHTHBAIOT N0 hopmyse

Zh
Vo =31

: (29)

(30)

rae 2h — MOLHOCTb CBUTH, M;
2t — BpeMs npofera BOJHLL OT KPOBJH O NOJOLIBH CBHTH

Onpenenesdne CKOPOCTH YNPYrHX BOJH Ha ofpasuax

5.7. NUavepenne cKOpPOCTH YOpyrix BoAH B 06pa3llax NPOU3BOAAT C
MOMOIILI0 UMNYNbCHOH annaparyphl. I[N PerHcTpaufy NPHMEHSIOT ycTa-
HOBKY YKB-IM (Kuwunes, 3-1 «3jieKTpOTOUNPHGOP»), NO3BOJSIOMYIO
H3MepsTL BpeMsi npolera ynpyrux Bojd B npenenax ot 0 mo 5500 Mkc.

O6pasubl nepel H3MepeHHAMH ‘HeOOXOAHMO MOABepraTh MexaHHye-
cKoil 06paboTKe — 06pe3aloT TOPUH ¢ COGJIONeHHeM NapasJIeIbHOCTH HX
TJIOCKOCTEH, KOTOphie B AaJbHeitmiem niiudytor. [Tonepeynnift pasmep 06-
pasua nosXKeH 6HIThb GOJblle NJIMHLI H3/yYaeMoro MMIYJbCA, a ero Bbi-
cOTa Jo/HA GHITb paBHA TPEM-UeTHpPEM NJHHAM HMIYJbCA.

5.8. CxopocTs npomosbHOfl BoHb! V BHuHCAsOT HO dopMyne

= —£t9— , (31)
rae !y — pauHa obpasua;

{ — Bpems mpo6era BOJIHB OT M3nyuartess 0O NPHeMHHKa,

B TpemuHoBaTHX ofpa3siiax CKOPOCTh H3MepSIOT AJS HMNYJABCOB C
qacrotod 25 k[u, B MOHOJAHTHHIX — ¢ yacToToit 60, 100 u 150 xIu.

InacroBbie M cpelHue CKOPOCTH OnpefessioT mno ¢opmyaam m. 5.6

Oupenenenre CKOPOCTH PACHPOCTPAHEHHA YAAPHON BOJIHBI
B 30He YNPYyronJacrHyeckux naedopmaumit
B HATYPHBIX YCJOBHSIX

5.9. CkopocTs $GpoOHTa YAAPHOH BOJHLL B 30He MJACTHYECKHX Aedop-
MauMuil onpenesioT perucTpalHell MOMENTOB NPOX0XKAEHHS HPOHTa yAap-
HOH BOJIHBI uepes MATYHKH, PAchCJOMKEHHbE HA HM3BECTHOM DAacCCTOSHHH
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OT UeHTPa B3pHBA (3NHUEHTPa B3pHBa). Haa Bo3byXKAeHHN ynpyromsa-
CTHUECKO#l BOJHH NDHMERKIOT 3apAlu BB B KoaHuecTBe, onpenenfeMoM
Meo6XoaHMOCTbI0 O6ecHeyeHHsi BO3HHKHOBEHHf MJ1aCTHYECKHX aedopMa-
nHA B MecTax PAacnoJoXeHHs AaTuukos. Benuuuny sapsna neoGxoaumo
PACCYHTHIBATL MCXOAA M3 (HIHKO-MEXaHHYECKHX CBOMCTB MOPOAH H THNA
HPHMEHAEMOro B3PHBYATOrO BELIECTBA.

5.10. B xauecTBe HaTYMKOB HEOOGXONHMO MHCNOAB3OBATH TYPMAJHHO-
Bhe Nbe30MIEXTPHYEOKHEe NATIAKY JABJCHUS A8 PEFrHCTPANHH AMMYJ/LCOB
HaBJeHHs, QJUTEILHOCTH nepegrero ¢pontra 1—2 m/c B 3ome 7—10 pa-
AHYCOB 3apfifa H B 30He no 20 pajHyCcOB C Y4e€TOM AJMTENBHOCTH Hapa-
CTaHHA nepenuero $poHTa, pasHol 2—5 M/c.

Perucrpanus AaBJeHHsS OCYIUECTBJAETCS KaTOOHBIM ABYXJYYEBHIM
ocunanorpadom Cl1-24 (OK-174) c ommokpaTHOR KAylueii pa3sepTKoOR,
TO3BO/IAIOWIMM DPETHCTPHPOB2Th LHHAMHYECKHe NPOUECCH ¢ JacToToft o
[ MI'u, Oag npenBapHTENBHOrO YCHAGHMS] MMIYJLCOB MOXKET OHTHL HC-
ONB30BAH H3MEPHTENBHNA ycHHTe s THNA 103-H.

Onpeneaenne CKOPOCTH PACHPOCTPaAHEHHS
YOPYronaacTH4eCKHX BOJH Ha MOJENH

5.11. Haubosee pacnpocTpaHeHHHIMH H TOUHKIMH METOR2MH 3Kche-
PHMEHTANBHOIO ONpeneNeHHs] yAapBof CXKHMaeMOCTH (ynapHod ajgmaGa-
TH) TOPHBIX NOPOR CAeAYeT CYHTaTe MeTos TOpMoxeRHA., CyTp Meroaa
32KM0OYaeTCs B COYNapeHHH ABYX o6pa3noB HccneayeMol rophoft nopoaH
HocpeacTBOM 3apsina BB.

Hamepenue cxopocTs yaapHofi BOAHH HEOGXOAHMO NMPOHIBOJHTL Ha
HEeNmOABHKHOM 06pasle, HMERYEMOM MHIUGHDBIO, MOCPEACTBOM 3J1eKTPOKOH-
;aTxénux Baryukos, waefrdoporo ocuunorpada H-700 u ycunureas

-12.

Meron TOpMOMXEHHs NO3BOJAET MONYUHTH, YAapHbie agHabars TBeEp-
ABX TeJ NPH BHCOKHX AamjeHusx — 10 50-10% krc/em2
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