PYKOBOACTBO
no METOOAUKE HCCIHAENOBAHUA $H3IUKO-MEXAHUYHECKUX
CBONCTB U HANPAXEHHOTO COCTOAHNA TNOPHBIX NMOPOA
NPHU UH)XEHEPHDIX U3bICKAHUAX B TOPHbIX BbIPABOTKAX,

NPEAHASHAYAEMbBIX NJi1 PASMEUMMEHUA OBDBEKTOB
HAPOLHOTO XO3ANCTBAL!
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HNPEAHC/TOBUE

«PYKOBOACTBO MO MeETOAMKE HCCHeloBaHHA (HU3HKO-MEXaHHYECKHX
CBOMCTB M HAaNpPSIXKEHHOTO COCTOSHHUS FOPHBIX MOPOA NPU HHKEHEPHHX
H3bICKaliHsAX B TOPHBIX BbIpabOTKax, npepHasHauaeMblX AJd pasMelie-
HH OOBEKTOB HAapPOAHOTO X03dA#ficTBa» paspaboTaHo Bcecoro3HuM Hayd-
HO-HCCAEAOBATENBCKIAM HECTHTYTOM TOPHOH reoMeXaHHKH M MapKLIenaep-
ckoro aena (BHUMHM) Munyraenpoma CCCP (xanguiaThl. TeXH. HayK
B. B. Paiickuys, B. M. bapkosckuii, H. H. Boponun, b. B. Martsees,
B. H. CeBactesinoB) ¢ yuacrHem lIpOH3BOACTBEHHOrO W HayUHO-HcCleno-
BaTeJIbCKOIO HHCTUTYTA MO HHXKEHePHBIM HM3BbICKAHHAM B CTPOHTEJLCTBE
(ITHUHUUC) Toccrpost CCCP (kangupars reos.-mHH, Hayk M. H. Ilo-
rpebuckiil 1 C. [1, AGpamoB), a TakxKe BcecowsHoro HayuHO-HCCIeI0-
BaTeabCKoro HHeTHTyTa raayprdd (BHWMHWI) Mauxumnpoma CCCP H
['ocynapcTeeHHoro Bcecol3Horo NPOEKTHOrO M HAaydyHO-UCCAEL0BATEJb-
CKOr0 HMHCTHTYTa HeMeTa/JoOpYAHBX MatepHanos ([ HnpoBHHeMeTanano-
pyn) Muunpomcrpoiimarepuanos CCCP.

IIpnn cocrasnenuun PyKGBOACTRA YUTCHB! MpPeIJIOEHH OTAena Tex-
HHYECKOrO HOpPMUpPOBaHHA H craHgaprH3auMu [occTpoa CCCP, a Takxe
[locropxumnpoexrta, [unpounserMmera, J[oHYIH, HoHrumpowaxra H

UHH I Ipom3ganuii.
PykoBoJCTBO COCTaBJeHo Ha ocHOBaHuM BunosaHennslx BHUMMH He-

CAEOBAHUI M HHIKEHEPHO-TEONOTHYECKNX U3LICKAHU# B rOpHHIX BbIpaboT-
kax utaxt Munyrnenpoma CCCP u pyauukos Meunnsermera CCCP #

Munuepmera CCCP.

B PyxomoacTrBe NPUBOASITCA METOAMKH [Jis H3YUYeHHA BCEX OCHOB-
HbIX reoMexXaHHUeCKHX MnokasaTtencH, HCOOXOAHMMHEIX AJiA pacyeTa YCTOH-
YHBOCTH KOHCTPYKTHBHBIX 3/IEMEHTOB B TOPHBLIX BHIpabOTOK OT AeHCTBHSA
CTATHYCCKHX M AHHAMHYECKHX HAaTrpPy30K, a TakKe AJs] HHXKEHEDHBIX H3BI-
CKG@HHH YCTOHYHBOCTH MOTOJIOYHH NpUCnocabJHBaEMBIX KaMepHbIX BGHI-

pabOoTOK.

I

I PeKoMeHN0BAKO K U3XAHUIO DEIISHHAMH CeKLHA MeTOAHKH, IKOHOMHKH U TeX-
HHKH uHHxenepiwlx H3nicKauuit HTC INHUHWHMCa #u ropHoro nasnenus HTQC

BHUMN,
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1. METOOUWKA OIIPEXEJIEHUA HOJOXXEHHUA
1 NPOYHOCTHDLIX XAPAKTEPUCTUK
OCJIABJIEHHDBIX KOHTAKTOB U MPOCJIOEB

B NOPOJAX KPOBJIH

BoisiBjieHHEe M YVCTAHOBJEHHE THNOB
OCNa0JeHHbIX KOHTAKTOB U NPOCJIOEB !

1.1, Jass ucnonb3oBa”HUs ropHbiXx BeIPpAGoTOK, OCOOEHHO KaMEpHHIX,
HeoOXOAHMO onpenesiiTh YCTOHUHBOCTL HX KPOBJIH, CXEMY paccJoeHHd,
pa3pylIeHUd H BO3MOXKHOIO NepeMeluleHHs] BHYTPb BLIpabOTKH.

1.2. JlokyMeHTanusa ocabJIeHHbIX MOBEPXHOCTEH, KOHTAKTOB H NpO-
CJIOeB, TI0 KOTOPHIM B HAuaJbHOHN CTafHH dallle BCero NPOHCXOJMUT paspy-
IJeHHEe CJOUCTBIX TOJIL B BHAE PACCJOCHHA M KOTOpPbie BLISBJSAIOTCS HA

GOKOBOH MOBEPXHOCTH KepHa, BHINOJHACTCA NOCAe HX NPOYHOCTHBIX HC-
NLITAHUH.

1.3. OnpeneneHde NPOUHOCTHBIX XapPaKTEPHCTHK OC/AalJIeHHbIX KOH-
TAKTOB H MPOCJIoeB TpeOyeT BLINMOJHEHUA pAda NMPHEMOB AJfA MOJYyYeHHS
HepaspyuleHHoro kKepHa., OAHHM 113 00A3aTeJabHBIX  YCJ/AOBUM MOJYYEHHS
nokasaTesefi NpovyHOCTH ocaabieH-
HbIX KOHTAKTOB U NPOCAOELB ABJAETCA
HAJHUHRE HEePa3DYIIeHHOTo KepHa.

1.4. Tlpy 6ypeHun CKBAXHUHLL B
pe3yabTaTe B3auMoaeHcmBusi Oypo-
BOFM KOPOHKH C KepHOM (B npenenax
3alITPUXOBaHHON uvactH Yy  3abos
CKBaXKHHBI, pHC. 1) BO3HHKAIOT Ha-
NPAXEHHUS, BbLI3BAHHLIE KDYTANIUM
moMeHTOoM. Korma vyroan f§ mexuay
OCbI0 CKBaXXHUHBl H HaNJacTOBAHHEM
nopoa pasex 90° naomanxku Hau-
H6ONLIINX KacaTeNbHbLIX HaNPSIKeHHH
6YAYT COBMNAZATD € oCAa0JACHHBIM
KOHTAKTOM HJAH JPOCJ0oeM H BeEpo-

ATHOCTbL Cpe3a KepHa no HeMmy 6yner
BEJIHKA.

1.5. Ina coxpaHenus NoOBepxXHO- ",‘ ot -ri:
cTeH ocaabfeHus Hepa3pylIeHHbIMH k\\\\\\\m
4 OJs  onpeaeyeHHA UX NPOUHOCTHDLIX LA [ A '
XAPAKTePHCTHK HeoOX0AUMO BHIGY-
pUBATh KEPH MO HEKOTOPHIM YIJOM
K Hanjaacrosauuio (puc. 1).

1.6. Ilonydenne mpamocaonsoro
KEDHA HEKENATEJLHO, MOTOMY ¥TO ol pasinyHO-
MOCTe paspylleHHs — ocjaabneHHste cocTapa: 3 — NOBEPXHOCTH 0CNa6-
KOHTAKTbl H NPOCJIOH B [IpoLecc: MeHUA
OYDEHHS MOTYT COBCEM HCTEepelbCd,

HEe OYINYT 3aJOKYMEHTHPOBAHBI, H 3TO JacT HenpaBHJAbHOE NpeacTaBjeHHe

o Tosule nopoA. I'myO6uHa NpPoOXoAKH 3a OAHH NDHEM Ke NOJXKHA NpPEBHI-
1aTh 3—4 M B NpefleNiax HCCAEAYEeMOr'0 YuacTKa KPOBJH.

o . _

Puc. 1. BrbypHBaHile KOCOCAOH-
HOTO KepHa

! CMm. «MeTtoanueckoe nocofHe MO H3YUYEHHIO CJOMCTOCTH H NPOTHO3Y pacciaH-
Ba&MOCTH 0OCaAo4HLIX nopoxa», BHUMH, JI., 196
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1.7. 3epxana ckoJbXeHHA 06pa3yloTcsi B pe3yabTaTe TEKTOHHYECKHX
NMOABHIKEK MO MOBEPXHOCTAM C YILJIHCTHIM, PACTHTENBHLIM M IJHHUCTHIM
MaTepraaoM. [Ipy 3TOM NOBEPXHOCTH NPHOOPETAIOT IIaAKHIA 3e€pKaJbHBIH
BHJA 4aCTO €O CJeJaMH CKOJIbXKeHHSA IlpH npocKanb3biBaHHH NO MEJNKOMY
PacTHTEJBHOMY [EeTPHTY MOBEPXHOCTh HMEeT 1EepoXOBaTbllt BHA, ClLernJe-
HHE TIPAKTHYECKH DaABHO HYJIO, 4 YIJVIbl TPEHHA MUHHUMAJbHBIE,

1 8 Yrauctele npocaod XapaKTepHel HAJAHUYHEM Ha JIOBEPXHOCTHX Ha-
J1acToOBAHNA OOYrJeHHOro MarepHasa TOJUIMHOA OT JA0Ne#l MHUJJHMEeTpa
10 HEeCKOJIbXHX CAaHTHMETpPOB. B YCnOBHAIX CHNOKOUHKLIX PEXHMOB OCaAKO-
HaKONJIEHHS YrJAHCTbBle NPOCJAOH HMEKT 3HaYHuTeapHOe pacnpocTpaHeHue
NO MJOULafAH, Yaule BCETrO OHH PACNPOCTPAHEHB B TOHKO3E€PHUCTHIX NOPO-
pax -— aprujaurax K o ajeBponuTax [IpoYHoOCTHBIe XapaKTEepPHCTHKH Yr-
JMCTHIX TIPOCJ0EB XapaKTePH3YIOTCA NPOYHOCTHIO YIVIHCTOro MaTepHana,
KOTOPHIH B&cbMa XPYIOK H nnoxo paboTaeTr Ha pa3phlB,

1.9 PacturenpHble OCTATKH Ha IMOBEPXHOCTAX HANJACTOBAHUN pas-
JHYHOR cTeneHH obyraesHocTH 00pa3yioT ocnableHHHE TNOBEPXHOCTH
PacnpejesieHde Ha HHX PAacCTHTeJbHBIX OCTATKOB BecbMa HepaBHOMeEp-
Hoe — oT 30 a0 100% noBeLXHOCTH HAIJNACTOBAHUS.

BBuny HepaBHOMepHOro pacupefeneHusi pacTHTENbHLIX OCTATKOB IO
oW aAd KOHTAKTa MOCJelHHe OTAHYAIOTCA OOJBLIUMU YraaMH BHYTPEH-
Hero TpeHHA H OOJMBWIHMH KOJEOZHHAMH CLENACHHS U NpeiesoB NPOYHO-
CTH NpPH pA3PhLIBE.

1 10. Mesku#t pacTuTe/rHHIH NETPUT IWIHPOKO pacHpocTpaHed Ha ToO-
BEPXHOCTHAX OCJAa0MeHHSA B MEJKO3EPHHCTBIX K CpegHe3epHHCTBIX HOPO-
nax. MarepHaa npelcTapasier cofoit obyr/ieHHble pacTUTENbHHIEe YeUIYH-
KH, K&K NMpPaBHI0, MeHee | MM B lloNepeuHuke, HEPABHOMEPHO TOKPHIBalo-
iHe [TOBEPXHOCTh OCAabNeHHOro KOoHTaKTa. Yale scero MeEJNKHH pacTH-
TeJIbHLIH AeTpPHUT obpa3yel KOCOBOJHUCTYH CJAOHCTOCTb, pexe TIOPH3O0H-
TaJbHYI0. [T0oBEepXHOCTh TaKoro KOHTaKTa cjaaboulepoxoparasi, OTJAHYaeT-
¢ 00JbIIGH TTPOYHOCTRIO [TPU pa3puiBe,

111, Iauaucrble M rAHHEUCTOYIIUCTHIE  MPOCTAOM Ha NOBEPXHOCTHX
oc/abJieHHs NpeACTaBJeHH MaTepHaNoM HE3HAYHTeJhHONH MOUIHOCTH. B
MaTepHaJJe TMpocyosl FAHHHUCTBI U TAHHHCTOYILJHCTBIR MaTepHan COCTaB-
asgetr po 70%. IToBepxHocTH MMEIOT ca1260lUEpPOXOBATHIl BHA, NPOYHOCTD
IIPH pa3phiBe He3HauHTeJbHas.

1.12. [ToMHMO mepeuxc/IeHHBIX MMOBEPXHOCTEH ¢ PA3JHUHBIM OCAa6.Is-
IOLIUM MATEPUANOM BCTPEUAIOTCH TaKXKe OCAa0JeHHHIE MOBEPXHOCTH CO
CAIOAHCTHIM MATEPHAJNIOM, KOTOPbHIH MOXeT NPHCYTCTBOBATH B YIVIHCTHIX,
FAHHUCTB(X POCJAOAX H B MeJIKOM PACTHTEAbHOM JETpPHTE.

Meroauka onpeneyieHUst MPOYHOCTHBIX XAPAKTEPHUCTHK
OCnabJeHHBIX KOHTAKTOB H NPOCJOEB

1.13. 1nq HHXKEHEpHHIX pacueTOB pPacCaOEHHA NMOPOA B MOTOJOYHHAX
rOPHBIX BLIpabOTOK HeOOXOAHMO olNpefesIMTh KpoMe CBEAECHHH o NMoJoXe-
HHH M THODAX OcNnalJIeHHBIX KOHTAKTOB U MPOCJOeB MNpeaesy MPOYHOCTH
NpH paspuiBe, YHeJabHOe CUENNIeHHe H YroJ BHYTPEHHEro TPEeHHS,

Jns onpenesieHHs NPEAe]oOB NPOUYHOCTH NMPH PpaspbiBe Mo ocCjaabJeH-
HBIM KOHTAKTaM H INpPOCJOSM pPEKOMeHAyeTcst MeTOA packKaauBaHus o0-
pa3ila COOCHLIMH KJHHBSAMH, NPH KOTOPOM KepH He AOJMXeH NOABeprarhb-
ca npeasBapurtesbHOH 06paboTKe ¢ LENbK HEJONYINEHHA pa3pyuIeHHS
ocjqabyeHHBIX KOHTAKTOB H NpOCJI0eB, NOLJexKalux HcnblTaHuio, [lioc-
KOCTb OCNabNeHHOro KOHTaKTa NPH 3TOM MOXKET JIepeceKaThb KEepH INoA
JIOOBIM YIJIOM K €T0 OCH

1.14. [Ipegen npoyHocTH npH paspuBe Ry, Krc/cM?, BHYHCAAIOT MO

bopmyae
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Puc 2. 3aBHCHMOCTb Ipefesa NPoYHOCTH NMPH pa3phiBe OT ILIOWAAM TO-
nepeyHoro ceyeHHs KepHa

Rp—“' T (])

rae P — paspywawinas Harpy3ka npH packaJbiBaHHH, KIC;

F — nJaowaan noBepXHOCTH packoJsa ofpasua, cM2,

Idas omnpeneneHdst npeienoB NPOUYHOCTH NpPH pa3pbiBe NO MAacCHBY
NOPOAM HEOGXOLHMMO, YTOOH AJHHAa OTPE3KOB KepHa Oblia MeHblle 1,2
ero Anamerpa MM utoObl TOYKA NMPHAOKEHHS pacKasblBalmoUlero YyCHJHA
0T OJHXKaWIIero KOHUA XKepHa HaXOoIH-

Jach Ha pacCTOAHHH He MeHee 0,6 ero

aMaMeTpa. z e
1.15. TIpenen npPOYHOCTH TOPOJL NPH of e

pa3pbiBe AJ ONHOH U TOH Ke MNOPOAbL

3aBUCHT OT MJOWAAH TIONEPEYHOTO Ce- / o4

genus o6pasma, T e oT macwrtabuoro | /| o2 o3

daxropa (puc. 2). [asa onpeneneHus /

npeaena NPOYHOCTH TIPH  DA3pHIBE MO J—@—————————

ocnalJeHHbBIM KOHTAaKTaM H MPOCTOAM, Sn

KOTOPbIH qacTo HE npeBbruaeT

1 krc/cM?, sBamsHuem  MacwrrabHoro  Puc, 3. IlocTpoeHHe macnopra
bakTOpa MOMKHO mpeHebpeub M3-3a €ro  NPOUYHOCTH TIO OCJHa0JEHHBLIM
HE3HAaUYHTeJNbHOCTH, KOHTaKTaM H NPOCJA0AM
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1.16. BenuuuHy ynenpHoro cuenaeHusi no ocaableHHOMY KOHTAKTY
ONpefeNiOT MO NMPHHUHNY OAHONJIOCKOCTHOrO Cpe3a Ha Hepa3pylIeHHOM
KepHe. YcHaneM (), HanpasJieHHBIM BAOJL OCH KepHa, cO3Jal0T HE3HayH-
TenpHoe cxXatue, OcTa6NeHHMA KOHTAKT MOMELLAIOT Haj CPE30oM ONOpH
H NDPOU3BOAAT CABHI N0 KOHTAKTY NPH HEKOTOPOM YycHAUH P, BeJHYHHA
KOTOpOr0, OTHeCeHHAas K naowain caBura (opAHHAaTa TOUKH [ HaA
puc. 3) npu HeGoabwoM ycHauH Q, MoxeT OBITL NPHHATA 3a yJeJbHoe
CIlelJieHHe C HeKOTOpPOH MOrpemHoCcThio. Tak Kak IJI0CKOCTh Ochal/IeHHO-
ro KOHTAaKTa He MepneHAMKYJsipHa K OCH KepHa, NMOCJEJHHH chaeqyeT YK-
JanuiBaTh Ha ONOpPYy B Taxkoe TioJioxenhe, yToOH 4acTs ero, cnocobHuas
nepeMelaTbCsl NOA BJHsIHHEM CABHUraloLlerocd YCHJAHA, MOJYYHJIA ABHXKE-
HHe B BepTHKAJLHOH MJOCKOCTH BO M3bexaHHe 3aKJUHUBAHHA YacTell 00-
pasua npu cpese,

1.17. Yroan BHYTDEHHErQ TPEHHA OMNpENesAI0OT Ha Pa3pyLIEHHOM Kep-
He No ocnadJeHHbIM KOHTaKTaM u npocaosam. Hag aToro uacTH XepHa
YCTaHABNMUBAIOT B TNepPBOHayanpHOE NOJOXEHHe WU NooyepefHO CABHUraioT
MO KOHTAKTY NMPH Pa3JHYHBIX BEJHYIIHAX OCSBOTO YCHIHSA — TPEX MJAH ye-
TEIpeX ero 3HaueHHaX (ToukH 2, 3 U 4 Ha puc, 3). HonyuyuBiunecs nocse
HCblTaHHE TOUKH (2, 3 M 4) cOeAHHAIOT Ha rpagduKe npsMoil JHHHef,
Yrosl HakJOHAa KOTOPOH K OcH abClHCC TMNPHMEPHO COOTBETCTBYeT yray
BHYTPEHHREr0o TPeHUd uccrenyemoft ocaabnennoit nosepxmoctd. dna no-
JYYeHUA MPHOJUKEHHOTO NACMopTA NMPOYHOCTH NO ocaAabJeHHOMY KOHTAK-
TY JHHHIO 2—4 NMepeHOCAT B TOUKY [/ moa yraoM o.

1.18 JIlnsa onpenesieHHs yrJjio8 BHYTPEHHErO TpPeHHsA no ocNabJeHHBIM
KOHTAKTaM H TIPOCJAOSM CJenyeT HCIOJb30BaTh TaKMe KEPHBI, Y KOTOPHIX
YyroJl Mexay HOPMAadbi) K ero ocH H MJAOCKOCThIO KOHTAKTa He NpeBHIILa-
€T BEJUYHUL YIJIA BHYTPEHHero TPEeHHS HCNHTHIBaeMOR noBepXHocTH. B
MPOTHBHOM CJIyyae NMpH CO3JaHHH OCEBOr0 YCHJHA NMPOHCXOAHT NMPOCKalb-
3bIBAHHe 1O 3Tofi moBepXHocTH. [IpakTHYecku yros nepeceyeHUss ocH
CKBAXXHHB! C NJOCKOCThIO OClHabneHHOro KOHTakTra u mnpocnos f (cM.
pHc. 1) mosKeH HaxoXHThcH B npegenax 70—80°.

[Ipu onpemeneHuu yAeNBbHOrO CUEMACHHA W YIJIOB BHYTPEHHEro Tpe-
HHS AJ9 CO32HHA OCEBOrC YCHJMS KepH HeoGXOLUMO TOABEpPrath AOINOJI-
HHTe bHOI 06paboTKe, 3aKJaoyawoueiica B ofpeske TOpUOB KepHa mnep-
OeHUKVAAPHO K 006pasyiolles.

[Tpubopw nnd onpeneNeHus NPOUYHOCTHBIX XAPaKTEPUCTHK
ocnabJieHHbIX KOHTAKTOB M NPOCJOEB

1.19. TIpu6op BII-3 ansa onpeaeneHHUs npelesqOB NPOUHOCTH NMPH pa3-
phiBe NpenHa3HaveH AJIA HCOBITAHHH B TOJEBHIX YCJOBUAX, MpHuYeM KepH
He TOABeNTaAIT HHKako#i nonoJnutenpHoR ofpaboTke. PacKkanniBaHue
NMPOM3BOAAT KaK BAOJb, TAK M TNEDNEeHIUKYJISIPHO K CJHOHCTOCTH, ONydasn
3HAYEHHS COTIPOTHBJIEHHS DPa3phIBY B 3THX HANPaBJEHHSAX,

Hauboabliee ycHJAHe pacKANBIBAaHUA npu HCHBITAHHAX Ha mnpHGope
bI1-3—4500 krc, nHaMeTp HCOLITHIBaeMBIX KepHOB — oT 10 o 150 MM
(rabaputn npubopa 375320440 MM, Bec 26 Kr).

1.20. Tlpucrasxa 70J110 x npubopy BI1-3 npeanaszHayeHa ansa omnpe-
JeNIeHHS YIeNbHOro CHEMJeHHS H YTrJI0B BHyTpeHHero Tpewdsd. OcHoBHaA
OCOOEHHOCTb NPHUCTABKH 3aKJIOYaeTCA B TOM, UTO Ha HEeH HCMOLITHIBAKOT
KEPH nOcJie He3HAYHTeNBbHO! O06pabOTKH HernocpeocTBEHHO B IOJIEBHX YC-
Josusx. [IpHcTaBka XapakTepH3yeTcs CNeAVIOIIHMH mapaMeTpaMH: BeJiH-
YHHa oceBoro ycuaus 1600 Kre, HaUMeHblIay [OJHHa KepHa 70 MM, HaH-
Gosbiaa 250 mM (raGaputn npHcTaBkH 35080200 mM, Bec 20 Xr).
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1.21. laa McnuTaHua Heo6xoaumo uMers npuGop bDII-3 u craHox
MC-12. Cranok MC-12 npeanasnaden gasa oOpe3kH TOPLOB KEpPHOB B IO-
JeBhIX ycaoBusix, TexHUdecKasi XapaKTepHCTHKA CcTaHKa Caeayloulasn.
MOUIHOCTh ABHrartesas 1,5 kBT, nuaMerp orpestioro aucka 320 MM, HaH-
CospiiMi guamerp xepha 120 mm, Bec 80 xr. Ha oOpe3ry kepHa AHAMET-
DOM 72 MM 33TPAUYMBACTCH OKOJNO | MHUH.

2, METOAUKA H3YYEHUSA TPELMHHOBATOCTH
FrOPHbLIX TMMOPOJA

2.1, Miayuenue TpelIMHOBATOCTH BKJMOUaeT; reoJIOrHYecKoe ONHCaHHe
eCTECTBEHHLIX ¥ HCKYCCTBCHHBIX OOHAKEHHH | HM3MEpeHHe NAapaMmerpoB
TPEUIHHOBATOCTH ¢ MUMOLLBI) TOPHOrO KOMIlaca, MeTa/IHYeCKOH JIHHeH-
KH, pPYJeTKH, aynsl H T. 1. Ilo Ka:KaoMy H3 nmapaMeTpOB BbIIOJHACTCH
HECKOJIbKO AECATKOB H3MepeHHH B npejeax KaXAOH CHCTEMBl TPEUIHH,

2.2. DaeMeHTH MOpPQOJOrHH TpeUlHH, KOTopble He MOTYT OBITH OXa-
DAKTEpPH30BAHKW COOTBETCTRYIOLIUMH H3MEDEHUAMH (H3BHJIHCTOCTh, LUEPO-
XOBATOCTb TMOBEPXHOCTH, 3€PKajla H IITPUXH CKOJbXEHHS, 3anOAHKHTE/b,
H3MEHYMBOCTD ILMPHHLI TPEIMH) DPEKOMEHAYeTCS ONUCHLIBATH NOApOlHee.

2.3. Paccroayua MexJJdy TPeUlHHAMH B cucTeMax HeoOXOANMO H3Me-
PATh MO NEePNEeHIHKYNAPY K MJOCKOoCTAM TpellHH. [lo pesynpTaram H3Me-
pPEHHS OPHEHTHPOBKH TPEUIHH CTPOAT AHAarpaMMbl TPELHHOBATOCTH, IO
KOTOPHIM JIETKO ONpefesssioT YIrJn MeXAy CHCTEMaMH TpeuirH.

2.4. [lo pesyabTaTaM H3MepeHHs APYTHX MapaMeTPOB MOXHO OlLe-
HHTb HEKOTOpHle CBOHCTBa FOPHBIX TIOPOA B MacCHBe. TpelHHHYIO IY-
CTOTHOCTb MaccHBa [1, %, onpeAessioT Kak CyMMapHOe OTHOWEHHEe 00b-
eMa MQJIOCTSH TpellHH K ofueMy o0beMy MacCHBA:

n
a;
IT= Z: —
g 100, (2)

rae a,-— PaccTosiHue MeXAY TpeUlHHaMH B CHCTEMeE, CM;
b, — WMpHHA TPEIliHH B CHCTEME, CM;
n — YUACAO CUCTEM TPCLIUH.
2.5. bnoudocTe — noKasatesar pasMmepa GJ0KOB TFODHOH nopopabl, pa3s-
AeJIEHHBIX TpPeUIHHAMH, XapaKTepH3yeTCs CPeAHHM MOMNepeqHhM pa3sMe-

poM OJI0KA agqa, CM, H onpegensercs no gopmy.ie
._ ’ ay ay a3
Agn = N _3,; - 9 — ' (3)
Vv q

rie a;, ds, Az, A4, Qs— CPCAHHE PACCTOSHUS MEXAY TPELWHHAMH B CHCTE-
Max, CM.
CHcTEMB! TPeIMH HYMEPYIOTCH Tak, YTOOGBLl BBIMOJHSJIOCE COOTHOILE-

HHE Q1,554,543 < Gy, < s,
[TonHyio XxapakTepUCTHKY OJIOYHOCTH TOPHBIX nOopod B MacCHBe
MpeACTaBJSIIOT B BUAe pacnpenelieHHss dgy no ¢paxuuaMm, Coaep:kaHHe

$paKIHH BHIPAXAalT B nporneHtax ot ofmero Beca HaH ot obiero ob6ne-
Ma 0J0KOB.

———
L
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2.6. [Ipn orcyrcmBuM He3axkpenseHHLIX OOHaXKEHHt TroOpHLEIX MNOPOA
CBEJEHHA O TPEIHHOBATOCTH MNOJYYAIOT NO KepHY CKBAXHH, MpoOypeH-
HelX B KpoBJt0. CKBaXXMHEL NPH 3TOM pacnoJaraioT nmop yriaom 30° kK Ha-
NJIacTOBaHHIO MMOPOA. A fMoACeYeHHS BCEX CHCTEM TpelHH HeOOX0AHMO
HMETb YEThipe CKBAaXXHHBI, NpoOypeHHKle 0 BOCCTAHHIO, [1aJ€HHIO H B ABE

[IPOTUBONOJMOXKHbBIE CTOPOHBI MO HNPOCTHPAHHI)

180 nopoa OnpejeneHde 3JEMEHTOB 3aJeraHusd

TPEIHH TIPOUSBOASAT € NOMOILIbIO FOPHOTO KOM-
naca HJu ClneluHaJbHbIX MaJeToK.

2.7. Ilanerka mnpencrasaser CcoboH yeTol-
pPeXyTOJbBHHK H3 NMPO3PAvYHOR MNJEHKH, Y KOTO-
poro oCHOBAaHHe paBHO JJJHHe OKpPYXHOCTH
KepHa, a BbICOTA — MPOU3BEJCHHIO JHAMETpA
Ha TAHTEHC yrJaa napeHus tpewiuH. Has onpe-
JAEJICHHSI YCJOBHLIX Q3HMYTOB TPEILHH YeTblpex-
YIOJILHHK [aJIeTKH pa3OHT BepTHKaJLHEIMH JIH-
HHUAMR Ha 306 uacrtel, KOTOpbIe ABJIAOTCA Je-
CATUTPAJYCHBIMH HHTEDBAJaMH a3WMYTaAJbLHOIO
Kpyra ¥rael TpajgydHpyloTcs cJjeBa HANpaso.
Otcuer yrioB MajeHHA TPELIUH NPOH3IBOAUTCH
M0 TOPHU3OHTAJbHLIM JHUHUSIM BepPTHKAJNLHOM

CETKH.

2.8. Ilna u3mMepeHHs YCJAOBHOrO a3HUMyTa
IJIOCKOCTH TPEIUHBl H €€ yrja NajgeHus KepH
3aBOPayUBaOT B MNaJeTKy TaKHM o06pasom,
yToObl JIMHUSL COElUHEHHA ee Kpaes, COBNAja-
Jomlas ¢ YCJOBHBIM HYJEBHIM a3HMYyTOM, IpPO-
Xoauaa BAOJAb KepHa. Bpamasg maJgnetky BoO-
Kpyr KepHa, 3Ty JIMHHIO COBMeIalT ¢ Haubo-
Jice HH3KOH YaCTbl0 Kakoro-jaubo caoa Hux-
HAs TOPDH3OHTAJbHAS JIMHHS TAJEeTKH IOJXKHa
IIPH 3TOM COBNAJaTh C CAMOH HHU3KO# TOYKOH
BhIX0Ja H3MepsAeMOM TPEUIHHBI Ha MOBEepPXHO-
CTH KepHa, TOrja 3Ta TOYKa OTMETUT Ha Io-
PH3OHTAJAbHOH IIKake BeJIHYHHY YCJOBHOIO
asuMyTa napeHuss TpeuidHel, Camass BbICOKAS
TOUKA BHIXOJMA TPelIUHLl Ha NMOBEPXHOCTH Kep-
Ha OTMETHUT Ha BePTHKAJbHOM UIKaJle MaJeTKHU
yroJd naaeHuss Tpewudsl, MVCTHHHBIA a3uMyT

Puc. 4. Cxema x onpe-  Taaenus Tpemwmnl  Ap,, rpan (puc. 4), onpe-

Anann

AEJICHHIO UCTHHHOTO  AEJAIT 10 U3MEPEHHOMY VYCJIOBHOMY a3uMVTy
a3UMyTa TPEUIHHEI 1 U3BECTHOMY a3UMYTY NaJleHHsI TOPHLIX TODPOA,
no gopmy.Je
H __ AY
ATD T ATp + AHan.n’ (4)

rie A7, — YCJOBHHIA a3HMYT NAACHUSA TPELIKHBI, TPaL;

Apangg — a3UMVT NZJEHHS NOPOJ, TPal.
2.9. Takum xe cnocoboM BBIUIOJHAIOT 3aMepbl TPEWIHH IO KEPHY Ha-

KJOHHBIX CKBaXMH, 3aJaHHHIX B J0O0M HanpasJeHUH. B 3Tom cayuae
HeOOXOAHMEL HEKOTOpHle IONOJHHUTe/NbHbBlE BBEIYUCJACHHS YIJIOB NajeHHd,
TaK KakK B KepHe BMeCTO HHX BHAHBI YIJHE MeXIY TPELIHHAMH U MJIOCKO-
CThIO, MeprieHAHKYAAPHOK K ocH KepHa. [Ina npeobpasoBaHHs BHAHMBIX
H H3MepeHHHIX MaJeThOH YIJIOB MajeHHd B HCTHHHBIE HeoOXOAHMO 3HATh
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BeJIMYHHY Yr/a HakJOHA CKBaXXHHH, a3HMYT 3TOr0 HAaKJOHa H a3HMYT
najeHHs CJA0eB NMOPOoJ, MepeceyeHHbIX CKBAXKHHOH.

HMamepenuss mapaMeTpoB HeOGXOAHMO BHINOJHATHL AJA TOJIUK [OPOA,
paBHOH ABYKPATHOH LIMpPHHE MOA3EMHOH BbIpabOTKH.

3. METOOUKA ONPENEJEHHUA
PUIUKO-MEXAHHUYECKHX CBONCTB
FOPHbBIX NMOPO !

O160p npo6 Ana HCNbITAHUA

3.1. Ot60p npo6 Ana nabopaTopHBIX oOnpeAeJeHH MeXaHHYecKHX
CBOHCTB NOPOJ NPOU3BOAUTCA B MecTax, HauboJjee THIHYHBIX [JS IDPOSB-
JeHHsl ropHoro naaBJseHHs. TexHosorus otbopa npo6 Ao0JAXKHa obecneyH-
BaTh MAaKCHMaJ/JbHOe COXpaHEHHe MNpeICTABHTEJNLHOCTH NOPOAH B IpoOe
M0 COCTaBYy, CTPOEHHIO H cocToAHMIO. [as sToro oOHaKeHHe MacCHBA B
MecTe onpoOOBaHHA pPEKOMeHAYeTcs NpeABapHTEJbHO 3a4YUCTHTD.

B xayectse npo6 Hcnonp3yrT OYPORble KEPHBI H MOHOJHTHI, TIPHIOA-
Hble A5 BeIOypHBaHHA H3 HHUX KepHa. HHcao u pasmepnl npod ciaeayer
onpelenaTs B 3aBHCHMOCTH OT BHAAa HaMeyaeMBIX HCIbBITaHHH B yHCJIa
H3roTosJseMbiX U3 npob 00pasiloB, NOABEpraeMhblX HCHBITAHHAM (C yye-
TOM TNOBTOPHOCTH HUCHBITAHHM [/ onpefe/eHdsi KO3POhDUUNEHTOB BapHa-
L(HH NOKa3aTeJed, XapaKTepH3YIOUIHX HCO/JHOPOAHOCTb NOPOAHI).

MynuManbible pa3Mepsl NMOPOAHBIX KYCKOB, NPHIOAHBIX B KayecTBe
npoObl Oa MEXaHHUeCKHX HCIBITAHUA, AONYCKAKTCA:

AJIl KepHOB — AHaMeTp He MeHee J0 MM, AJHHA He MeHee 150 MM
(He CUMTafdA CKOCOB Yy TOPLOB);

AJI1 MOHOJHMTOB — He MeHee 200200150 MM, He cuyHTas MecCT, Ha-
pPYLIEHHBIX NPH OTAeJeHHH OT MacCHBa.

Ot6op npob, HX TpaHCHODPTHPOBaHHe H XpaHeHHE peKOMeHAyeTcA
NpOU3BOAUTh MO cooTBeTcTBYIOMUM [[OCTam.

3.2. 11 otnenenus npo6 or MaccHpa B 00HaXEHHUSIX He AOIYyCKaeT-
CA NPHMEHATbL B3DHBHLIE paboThl H He PEKOMEHAYIOTCS pe3KOoydapHhe
onepauuy., Mcnoap3opalue B KadecTBe npol oOpYLIEHHBIX NMOPOAHBIX KYC-
KOB He paonyckaercs. Ilpn npuMenenum ynapHbeix onepanuil (KanjaeHue
U T. 11.) pa3mepsl oT6HpaeMbIX nNpo6 YBEJHUHUBAIOT CBepX NPEAYCMOTpPEH-
HBIX M3 pacyeTa NOCJHeAYIoleld 3aYHCTKH TOBPEXIECHHBIX Y4YacTKOB IPO-
61 Ha riiy6uHY 5—10 oM. IIas oTaejaedHHA Npo6 OT MAacCHBA PEKOMEH-
avioTca OypoBhie (00ypUBAHUE CTPOYKAMHU WNYPOB) U pexXyllHe (IpHMe-
HEHHEe YTOJbHBIX ITHJ) ONepalyu.

/s mopoa Jerko paccaauBalouiBXcs U CTPYKTYPHO HapylIeHHbIX
TpelllHHAMH C MAaJbLIM cClenjeHueM (HanpuMep, apruJJMThH) YyKasaHHhE
MeTOAbl OTOOPAa NPol U HX Pa3Mephl 4aCTO TPAaKTHYECKU OKAa3bIBAWOTCA
HeOCTHXHUMBIMH. B 3THX cJayyanax HeoOXOAHMO IIPOBOJHTb HCHbITAHHSA
JHIIL YHOPOIICHHBIMH METOAaMH C IOHHXXEeHHOH HaXeXHOCTbI0 U INOBHI-
IIeHHOH NOoCTYMHOCThIO. B KauecTBe npo6 nomyckaercs oTOOp KYCKOB
HelpaBHJAbHOHI ¢opMbl pa3mepoM He MeHee B0X80>40 MM, Ho B 00Jb-
IIeM KOJIMYeCTBE, HCXOAA H3 TOrO, YTO KYCOK YKA33aHHBIX pa3MepoB OYAeT

L —

I CM. «BpemeHunle TpeboBaHHsS MO C€OCTAaBY M MeTOoIaM MeXaHHUYECKHX HCIbI-
TAHUH TOPHBLIX TNOPOJA TNPpH Pa3Belke MECTOPONMACHHHA MNoJe3HBbIX HCKoNaeMbiX ANHA
NPOEKTHPOBAHHUSA Noa3zeMHOR pazpaboTku»., BHUMU, J1., 1966.
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HCMOJIb30BAH B KauecTBe OAHHOUHOro o6pasua ANs HCNHITaHHMA YNpOLIeH-
HEIM METOIOM.

33 Bce npobul mopoa, CBoOHCTBA KOTOPHIX 3aBHCAT OT BJAAXKHOCTH
(aneBpOJUTH, apruyJHThl cjaabuie NecuYaHHKH, H3BECTHAKH, COJSAHLIE IIO-
poAbl) HeMelJeHHO nocie oT6opa KOHCEePBHPYIOT napadHHHUPOBaHHEM
HJIH repMeTHYECKH YNAaKOBBLIBA!OT B MOJIM3THJEHOBBle MELIOYKH, MO OJHO-
MY KYCKY B Meuwoyek KoHcepBHpoBaHHble NPOGH 1NOpOAbLl YKJAAAHBAIOT B
ALMKH OJ NpefoXpaHEHHA OT TOJYKOB, YAApOB, MajeHuH, a Takke He-
XenateJIbHbBIX TeMIIepaTYPHHIX U aTMocdepHBIX BJHAHHH

Metoabsl nabopaTOPHBIX OnNpeaeeHHN
npenena NPOYHOCTH NMOPOJA NMPH OAHOOCHOM CHKATHH

34 OnHoocHOe cCcXaTHe— OCHOBHOH MeTon [AJ5 MacCOBHIX
HCTILITaHUI C HOPMaAbLHON HaaeXHOoCTbio 10 95—98 Y,

MicnelTaHusiM MoABEPraloT IMAUHApHYecKHe o6pasin (8—10 o6pas-
OB H3 KaxkJoH npolbl riopoanl) anaMmeTpoMm ot 30 ao 60 MM (B oTaenb-
HBIX caydasx go 100 mm), Buicotoét ot 0,8 no 2,2 pnaMmerpa Topuws 00-
pasnoB ob6pabaThLiBalOT Tak, uTobnl HauOoJabuIas CTPeSKa HX KPHBH3HH
cocraBiasaa He 6Gogee 0,00 MM, a uncTOTa NMOBepxHOCTH OhiNa He HUXKe
kaacca 4 (no 'OCT 2789—73) OTkJ0OHEHHe TOPUOBHIX MOBEPXHOCTEH OT
NepneHAUKYasipa K ocH obpa3una gonyckaercsi B npegenax | MM CHHXe-
Hue TpeOOBaHUH K KayeCTBY TOPLOBLIX NOBEPXHOCTell AOINYCKaeTcss NpPH
NpUMEHEHHH PH(PJeHHX HAM HAaGOpPHO IIAPHKOBBIX MOAKJAaAOK B mpoTuB-
HOM CJYYde HCOBITaTeJIbHOE HarpyXeHHe MpPOBOAAT C NPHUMEHEHHEeM Ha
KOHTAKTe CTAaJIbHbiX KAaJeHBIX M LIIHQOBAHHBIX IIJIMT TBEPALCTbIO R =
= 34—08

39 OO6pasusl HCOHITBIBAIOT CXaTHEM BIVIOTH A0 pa3pylueHHs MJaB-
HO Hapacrawmulell Harpy3koi (obuag AJUTENBHOCTL HarpyxeHHs (,6—
1,5 MuH) Ilpu 3TOM meHTpHpOBaHHe HarpyXKalollero ycHJiHs NPOHU3BOASAT
¢ MOMOLIBIO JIETKOMOABHXKHBIX IIAPOBLIX ONOP, pacnonaraeMblX Hafg BepX-
HUM TopuoM obpasua (aAHametp wapa B onope pasen 0,4—0,6 auamerpa
obpasua).

[Ipenen npousoctH obpasua npu cxaTHU R, Kre/cM2, paccuUHTHBAIOT
no dhopmyJe

I 'Y
< d) nd?’

0,75 —
v —I—O,S(h

(9)

rie P — pa3pywampmas Harpyska npH cXaTHH, KIe;
d — nuametp o6pa3ua, cMm,
h — BrIcOTa 00pa3ua, cM
[Ipr npuMedenun pucdIeHBIX NOAKNAAOK pacuer BeayT no dopmyae

4 4P
R.—=— .
¢ mt 42

[Ipenen mpounHocTH nopoanl ¥ KoxHUHEHT ero BapHauHM pPacCyH-
THIBAIOT MO De3yJbTaTaM HCOBITAFHUA BceX 06pa3noB, M3TOTOBJEHHHIX H3
npo6ul, N0 OOBIYHEM $HOPMYJNaM MAaTeMAaTHYECKOH CTaTHCTHKH
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Puc. 5. HoMorpamma ana onpe- Puc 6. Ilacnopt NpoYHOCTH TNOPOR
nenesus R,

36. MeTOol COOCHBIX NMYyaHCOHOB— METOJ MAaCCOBEIX HC-
MBITAHKH TOopoA npodHocTeio S0—1200 xrc/cM? ¢ HopmandbHOH HaXeX-
HOCTBIO. TIpuMeHseTcs mpH HanMYuKM KepHOBOH MpPo6L, HeJOCTATOYHOR MO
pasMepam AJIsi HCOBIT3HHH OCHOBHLIM MeTOAOM, JHGO TpPH OTCYTCTBHH
MOUIHBIX Harpy3o04YHHIX HCMBITATENbHBIX MAUIMH,

HcnoiTanusM noppepraioT o6pasunl B GopMe MAOCKHX LHAHHIpHYE-
CKUX AUCKOB, H3TOTOBJISIEMBIX MOMEpeyHOH pa3pe3koi kKepHa, Hamerpsl
IUCcKOB {KepuoB) ot 30 no 120 MM, roamuHa 11—12 MM, qucao o6pas-
uoB—no 8—I10 wT. ¥3 XaxaAok npo6ul MOPOAHI, NMapa/IedbHOCTh MIOCKHX
CTOpPOH 06pa3noB — no 0,03 mm.

3.7. Ilpenen npounoctn ofpa3sma npu cxatuu R, kre/cm?, paccuu-
THIBAIOT C MOMOUIBLIO HOMOTpaMmel (puc 5) nmo dopMyse

P
c — .—.F_‘- » (6)
rne P — paspyuaioniasi Harpyska pu CXXaTHH, KIcC;

F — nnonianb nmoBepXHOCTH pa3pylIeHHs, ¢M?, ONpefessieMas Ha HO-

MOTrpaMme o AHameTpy obpasua d, MM.

ITpenen npoyrocTH nmopoAm ¥ kKo3dhdUIHEHT BapHauHH DPACCUHUTHIBA-
I0T MO pe3yJbTaTaM HCNBITaHHA Bcex oOpas3uoB AaHHON npoOnt no oOmIY-
HbEIM DOpPMYJaAM MaTeMaTHYeCKOH CTAaTHCTHKH.

38. MeTon packaabiBaHHUST— 5KCIPECC-METO YNPOIIEHHBIX
HCIIBITAHUHA TMOHHXKeHHON HajgexHoctH (60—75%). IlpuMenserca nas mo-
poa, NpoOK KOTOPBIX MPEACTaBJAIOT coboil 06JOMKH KepHa HJAH Majo-
MEpPHBlE KYCKH HenpasUJabHON HOPMbI, HeAOCTATOYHLle HAU He NOAAAlO-
mHecss BHIOYPHBAHMIO AN H3rOTOBJICHHS 06pas3noB NPaBUALHOH (GOPMBL.

MeTOl OCHOBaH Ha KOPpPENAUNOHHOH CBA3M Mpefesia NPOYHOCTH NPH
CKAaTHH TMOPOJ C NpPenesIoM HX NPOUHOCTH NMPH PACTAXKEHUH, onpenense-
MBIM C BHICOKOH HaNeXHBOCTbIO MyTeM pacKajbiBaHWs o0pastos TOPON.

HenbiTannaM nonaeepraioT o6pasusl NpoH3BoabHOfT dopMbt (0610M-
KH KepHa H T. N.), MakCHManbHbBie pa3Mepbl KOTODHIX OrpaHHYHUBAIOTCH
rabapuTaMd HcmbiTaTedpHOro ycrposicrsa (80X80 MM) u mpenesbHBIMH
BeJHUYHHAMH HaArpy30K, Pa3BHBAEMEIX HCHLITATENLHHM YCTPOHCTBOM. M-
HHMaJbHL® pa3Mepnl o6pa3unos 4040 MM.

I8 MCNBITAaHHS NPHMEHATCH HArpy3ouHut npHGop, pa3paboTaHHLIA
BHHWMU.

3.9. Ilpenen npounocTn ob6pasua npu cxKaTHH R., Kr¢/cM?, BHIYHCASA-
0T 1o popMy.Je
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mP
Re=—72—, (7)
rae P — pa3pyuwamouias Harpy3ka npu packaJjblBaHHH, KIC;

F — nnomanp noBepXHOCTH packoJsa o6pasna, cM?;

m — xro3¢dunyenT, pasuuii 14,5 npu P: F<<67 u 204 npu P : F>67.

[lpenen npoyHocty nopoawl H KOQOHIHEHT BAPUAUHH pacCYHTHIBA-
IOT 110 pe3yapTaTaM HCNBITaHHA BceX 00pa3uoB, H3TOTOBJCHHHIX M3 MPO-
Obl, N0 OOLIYHLIM QOopMyaM MATEMATHYCCKOIH CTATUCTHKH,

310 OpHoocCHoOoe cXaTHe 06pa3uoB NOJynpaBHJIb-
HOH ¢ 0pMBKB — MeTol NOHHXKEHHON HaaexHocTH (60—75%). [lpu-
MEHSIeTCA B NOPAAKE HCKIIOueHHs AJf Nopod, npobnl KOTOPhiX paspyiia-
I0TCSI B De3ynabTaTe BO3JAEHCTBHSA TEXHOJIOTHYECKHX YCJOBHH BHIOYpHBa-
HHUS M H3rOTOBJEHHSA O00pPas3loB NPaBUALHON QOPMHBL.

HMcnbiTanuaM noaBepraiot obpasipel, H3roToBJAsieMble H3 00JIOMKOB
MOPOABl OCTOPOXKHOH NMOAWJIMPOBKOW ABYX MmapaJnye/bHbiX NAOCKHX rpa-
Hed, Pa3mepnl o6pasia HOJKHH OTJAHUATLCA APYr OT Apyra He 6oJee
yeM B 3 pasa. [JonycTuMble 3HAYEHHS pa3MepOB [AOJKHE ObITh B Npele-
dax 20—200 MM, npH 3TOM OTHOIIenHe BHICOTHI o0pa3ua (B HalpasJe-
HHUH, MEePNeHAUKYAApPHOM K NOAWIHGOBKE) K HAUMECHBLIUEMY H3 OCTaJb-
HBIX ABYX pasMcpoB AOJXHO ObiTh B MNpefenax 0,0—3. Ilaomann mnox-
mauGOoBAHHBIX MpaHed He AOJKHB paszauyatbes G6onee yem B 1,5 pasa.
[TaockocTy moswAnGOBAHHELIX TpaHell cOOMORAIT € TOYHOCTBIO £=0,03 MM,
a HX mapanIenbHocTh — ¢ ToyHocThio +0,5 MM. HMcnbitalne neob6xoguMo
NPOU3BOANTb HA 4—5 obpa3uax.

3.11. Tlpenen npounoctn obpasua npu cKatun Re, xrc/em?, paccyH-
THIBAIOT Mo QopMyJIe

P
RC o , - B (8)

aep bep (0,75 10,5 _“7;"_’?_)

rae P — paspymamooumas garpyska npH cXKaTHi, Kre;
Qep — CpefHeapudMeTHURCKOe HAaUMeHbllero rabapuTHOro NONepeyyora
pa3Mepa, NMOACYHTAHHOe Mo pasMepaM noAUH(POBaHHBIX rpa-
Hel, CM;
bep — 1O Xe, Haubonapiiero raGapuTHOTO NONEPEYHOTO Pa3Mepa, CM;
h — BbICOTa 0Opa3na, CM.
[Ipegen npoudocTu mopoan M Ko3dduuueHT BapHauud pacCUHTHIBA-
IOT MO pe3yJbTaTaM HCHBITAaHHA Bcex 00pa3noB AAHHOW Mpodu nmo OOBIU-
HEIM GopMyJiaM MaTeMaTHUYECKOH CTaTHCTHKY.

MeToabr 1a6opaTOpHBIX HCNBITAHHH
npeaena MPOUYHOCTH NOPOJL NPH PACTAKEHHU

312. «<bpasuabcKHuily MeTOd— OCHOBHOH MeTOd AJST MAacco-
BBEIX MCIILITAHHH ¢ HOpMaabHON HaJeXHOCTLIO 95— 28%.

HcnblTadusaM noABepraldT UHJAUHAPHYecKHe obpasnbkl JgHAMETPOM
30— 60 MM, BHICOTO#l (He cyHTas cKoca TopuoB) oT 0,6 mo 1,1 nmamerpa,
no 8—10 obpa3uoB M3 KaxKao# npobel nmopoabl. K KauyecTBy TOPIOBHIX
nopepxHocre o6pasuos 0cobulx TpeOOBAHMEA He NPEABABASIOT, OHH MO-
ryT NPEeACTaBAATL cOG0H [aXe MOBEPXHOCTH pa3yoMa. PasHHuy B ANHHE
o6pasyromux obpasua ponyckawr B npelenax 10—159 cpengneit AJIHHBL
o6pasnta. JlBe NPOTHUBONOJIOKHEE O6pasylouve obpasna NOATrOTOBJASIOT
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K NMPHJOXKEHHI pacnpefeseHHOH BAOJbL HHUX HCMBITATENbHON HArpys3KH,
AN 4ero BAOJIb 3THX 00pa3ylouiux 3amaudoBRBAIOT HA NJOCKOH LIJIH-
dosaapHOl nNaaH-waibe aBe ¢acky WHPHHOH 3—5 MM.

O6pa3sel; HCNBLITHIBAIOT C HCIOJb30BaHHEM YCTpPOWMCTBa THIlA packa-
JIbIB A0 HX KJHHbEB,

3.13. Tlpenen npouHoctTd ofpa3sua npu pacTAXKeHHH Ry, Krc/cm?, pac-
CUMTBIBAIOT MO (HOpMYy.Je

P

rape P — paspyluamuias Harpy3ka InpH packaJblBaHHH, KIC,

F — naomaas noBepXHOCTH packoJa ofpa3sia, cM2.

[Ipegen mpoysocTH nOpoabl U KO3IpPHUHEeHT BapHalUy pacCYHUTHIBA-
IOT MO pe3yJabTaTaM HCNBITAHHA BceX 00pa3noB AaHHOK npobwl mo obuie-
H3BECTHEIM POPMY/aM MaTeMaTHYeCKOH CTATHCTHKH.

3.14. PackaanwBanue c¢PepHUHUYECKHUMH HHOAEHTOPpA-
M H — YIPOILISHHLIH 3KCOpecc-MeTOA JJIsl MAcCOBBIX HKCNBITAHHH C HOP-
MaJIbHOH HaAeXHocTbio 95—98%.

CoaepxaHHe MeToAa H3J0KeHO B 1. 3.8.

[Tpenesn npouHocTH 006paslla MPH pacTAXKeHHH Rp, Krc/cM2, pacCyH-
TBIBAIOT MO (POpPMYJie

P
— 0,75 — , 10
R, . (10)

rae P — paspyumamouias Harpy3ka npH packaJbiBaHMH, KIC,

F — niomanb noBepXHOCTH pacKoJa oOpasia, cM2,

3.15. [lonepeunoe pacKaabBaHHE KepHa— NOJEBOH
VIPOLLEHALIH MeTO] MOHHXKeHHOH HajgexHocTH (60—75%), npuUMeHSIO-
L{HHCA, TJIAaBHBIM 00pa3oM, AJd paccJaduBalouXcsd nopoLL.

HcnplTaHHAM NMOABEPTAIOT KepHH AHaMeTpoM po 160 MM H RJIHHOH
He MeHee nuaMmeTpa. JlonoanurtenpHas obpaboTka KepHOB He TpeOyeTcs.

O0pasenl HCUBITBIRAIOT C HCNOJL30BAHMEM YCTPOHCTBA THIA packa-
JILIBAIOUIHX KJHHLEB.

3.16. [Tpenen npounocTd o6pa3la NpH pacTAXKeHHH Rp, Krc/cm?, pac-
CYMTHIBAIOT NO dhopmyae

P
=09 — 1
R, - (11)

rne P — paspyuiamoiian Harpyska npd pacKaJblBaHHH, KrIcC;
F — nomagb MOBEpXHOCTH pacKona, pasHas IVIOMIAAH TONEpevyHO-
ro CeueHUsl KepHa, CM2.
[Ipesen npouHoCTH nOPOA H KO3(PPHUUEHT BapHauHH paCCUHUTHIBA-
IOT MO pe3yJbTaTaM 5—b6 HCObITAHHH, AN 4ero HCIOJb3YIOT KaK OTAE/b-
Hele ofpasnbl, TAK H HX OCTATKH JIOCJE PackoJa, €CJH OHH Mo AJHHe
YIOBJETBOPAIOT TpeboBaHHio 1. 3.]0.

Metonbt 1a6opaTOPHBIX NUCNBITAHHH
nokasarejed 06 beMHOH NPOUYHOCTH

3.17. O6beMHOe cx)XaTHe B cTabHIAOMETpe— OCHOB-
HO¥ MeTOJ HCIBLITaHHA C HOPMAJbHOH HajexXHocThio 95—98Y%, npHUMeHse-
MBIH TIPH HAJHYHH COOTBETCTBYIOLMEro JaabopaTopHOro o60pyAOBaHHA,
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HMenwranuaM noaeepraioT UUNHHADHYECKHe o6pasupl AHAMETPOM OT
30 1o 43 MM (B oTREABHEX cay4yaax no 50 M), BeicoToH 60—80 MM, no
[8—12 o8pa3uor u3 Kaxka0# NPOBGK MOPOOHL.

OGpa3up HCOBITHIBAIOT CIKATHEM MeXAY Harpy3ouHHMH NJAXTaMy
cTabnaoMerpa.

B pe3ynpTare HCHLIT2HHS ONpPEAeasiOT NpeaeabHble 3HAUeHHsT ABYX
rIaBHBIX HANDSIXKeHHI,

[TacnopT 06beMHOR NPOYHOCTH ROPOALI CTPORT rpadbuyecku (puc. 6),
KaK ornbawoulyio npeaenbHblX KpyroB Mopa scex menbiTaHHbIX 00pasnos,
npHueM pasjJHuyHble o0pa3ubl AaHHOH npobb UCMBITHIBAIOT TNPY pasnaHya-
IOLLHXCA 3HAYEeHHAX FHAPOCTATHYECKOTO NaBJeHHS B paboueli kaMmepe CTa-
6unoMerpa. YaenbHoe cuenneHUe TMOPOAK QUPEALNAT KAaK OTPE3OK, OT-
cekaeMpl orgfaionieft Ha OCH KacareJpHLIX HAUPSIKeHHR, a yroa BHYT-
PEHHEro TPEHHS KaK Yrosa HaxkJgoHa ornbamouie#i X oCH HOPMaJbHHIX Ha-
P AYKEeHHA,

3.18. MeTton xocoro cpe3a— Merogq HCHBITAHHY ¢ TTOHHXEH-
HOit HanexHocTho (70—75%), npUMeHseMbll pU HAJHYHY COOTBETCTBY-
jouero Jaboparopdgoro o60pYI0BaHUA.

HenuiTandaM TNOABEPratoT HHAUHAPUYECKHe o6pasubl AHaMeTpoM
42—43 wmwM, BricoTon 65—70 MM, no 6—8 ofpasnos H3 Kaxjofi npoOH
NMOPONHL

IlJ1s1 nosyuyeHHs AAHHBIX, HEOOXONHUMBIX AJS TNMOCTPOEHHS macnopra
NMPOYHOCTH, MOJOBHHY 00pa3uos NOABEPralT Cpedy npH yrJe HAKJAOHA K
HaNnpaBJJeHHID HarpyxXeuud, paBHOM 45°, a MOJIOBHHY — NpKH YIJle HAKJO-
Ha 30° Tlommce paspywawniee ofpasey HanpsxKeHue O, PacCyuTHBAIOT

Mo (popmy.ie

p
G, --——-"d—"; . (12)

rae P — paspyuiamuias Harpyska npH cpese, Kre;

d — nuametp o6pasua, cM;

h — BeIcOTa ofipasla, CM.

Hns gkaxnoro yraa Hak/AoHa YCPCAHSIOTCS BEJAHYHMHEI TOJHOTO pas-
PYLIAIONIETD HaNDAKEHHA.

3.19. ITacnopT npounocTn nopoa ctposit rpaduvecku (puc. 7). Ila-
paMmerpnl ero C — yaeapHoe cuennenue, kre/cM?, u tg @ — xoshdHuHeHT
BHYTPEHHErO TPEHUSA BBIUUCNFIOT N0 hopMyaam:

G450 O30 (COs 45° cos 30° — sin 45° sin 307)

O 450 COS 45°% — a0 sin 30°

O450 T30 (]/é'.._ 42

= = ; (13)
2 {0450 /2 — 0340

6450 Siﬂ 45!3 _—— 0‘30:5 COS 30':‘:t U45ﬂ V__2—""" Uaon V-3—

C =

i

tg=—"- — = (14)
o 3 o T~
0'45u cos 45° — Uson sin 30 0‘451: ]/2 — 0'30‘:
[E O 450 — NMOJHOE PA3pPYINAKOUIee HALIPAKEHHE [PH Cpe3e nofL Yraom 437,
Krc/cMe;

0390 — TO e, NPH cpese nox yriaoMm 30°, Kre/em?.

3.20. Pacyetunt Merton nmo M M IlpoToAbfAKOHO-
B Y — METON TUPHOMHKEHHOH OUEHKU YAENBHOTO CUEMNSHHT ¥ YIVIA BHYT-
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Puc. 7. Ilacnopt
NPOYHOCTH

pon

G

PEHHEro TpeHHs, NTPpHMEHSEMbIl NpH OTCYTCTBUM O60OpDYAOBAHHA and na-

OOpaTOpPHHLIX HCNIIBITAHHH OO6HEMHON MPOYHOCTH.
Meroa oCHOBAH Ha HCTNOJBL30BaHHM ycTadHosaeHhoro M. M. TlpoTto-

JABSIKOHOBHRM 001Uero BHAA aHaJIMTHYECKOTQ BBHIPAXKEHHs macrnopra fnpoy-

HOCTH TOPHAIX NOPOA

T = Tmakc [(

(Re + Rp)?

Rc + RP)2 + az.l

rjie Tmaxc — MAKCHMaJbHOE CABHraioluee HanpsxkKeHHe, Kre/cMm?;
(@ — napameTp BBIMOJaXUBAaHHS
Tmaxe H @ NPHHUMAKOTCS B 3aBUCHMOCTH OT BEJNHYHHBI

INL

(15)

orubalouieil KpHBOH, Krc/cM2,
OTHOLUEHHS

Re/Rp nns pauHol mopoawl. Mcnonb3oBanue 5Toii 3aBHCHMOCTH 1103BOJSET
NPHOJHKEHHO ONpeAeasiTh YAENbHOe CUelJeHHe U Koah(ULUHEHT BHYTpEH-
HEro TPEeHHA [0 Pe3yJbrTaTaM JaGopaTOPHBEIX HCNLITAHH{ NPENENOB NMPOH-
HOCTH NPH CXKaTHH H PacTAXKEHHH, NPHBEJEHHLIM B CJeldyiowel TabaHue:

R_.[R

C

L OO~1h O d»

10
11

13
14
15
16
17
18
19
20

21

el

1Ry c0,75 1R ¢ ‘ tg®g, 15 tgo
1,60 1,05 0,27 0,75
1,85 1.19 0.37 0,87
2,11 1,32 0.47 0,98
2.36 .45 0,55 1,08
2,62 1.57 0,63 1,18
2.87 1,69 0.69 1.97
3,15 .80 0.74 1,35
3.41 1.91 0,78 1.43
3.69 1.01 0.81 1,50
3,96 2.10 0.84 1 .57
4.23 219 0.87 1.63
4.52 9.97 0,89 1,69
4.83 2.35 0,91 175
5.16 2,42 0.93 1.82
5.48 2,49 0.95 1.87
5.80 957 0.97 1.93
6,14 2.63 0.99 1,98
6,47 2.71 1,01 2,03
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{Ipodosxcenue

\

L Ml S e s e S - Pl —

:

RJRP ‘ ”RP €0.75 l URP g tg 94,5 tg,
22 L 6,80 2,78 1,03 2,09
23 7,14 2,85 1,04 2,14
24 7,47 2,91 1.06 2,19
25 7,80 2,98 1,07 2,24
26 8,13 3,05 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 9,62 3,31 1,12 2,48

B Ta6auue npuBedeHbl pacueTHble BeJHUYHHBI AJig HauDOJee XapaKTepHHX
HanpsXeHUH: cpeqHero Ha yuacTke 0,5 Rc<<o<CR. (mokasateau (75 H
tg@p,75) U B Touke g=1 (nokazatenu Cp 1 1g@q).

O6beMHOe CXaTHe B T'HAPABJHYECKOH YCTaHOBKeE
caoxHoro Harpyxeuust (I'YCH)

3.21. McnuiTanusM noasepraloT ofpasusl puamerpom 30 Mm H IJH-
HOH B pafouei yacTy He MeHee 60 MM npu obued gauHe obpasua 80 MM.
B xamepe ycranoBky ['YCH o6pasus nogpepraor oJHOBpeMEHHO OCEBO-
My 0; H OOKOBOMY O3 Oz CXKaTHIO. bOKoBoe AaBJjerne BO BpeMs OTbITA

NOAJEPXKHBAIOT MOCTOA HHBIM.
B npouecce oneiTa M3MEpSiOT IJaBHBEle OTHOCHTENbHBle AeQOpMalHH

g = Ey:=¢€3 U IVIaBHLIE HOpMaJbHble HanpsKeHus o;, 0= O3, M3mepeHnue
nedopmaidil NPOU3ROAAT TeH30AaTUMKaAMH, HakKJeeHHbIMH Ha MOBEpX-
HocTh Of0pasla BOOJp H NepneHIHKyJsdpHo K €ro OCH, T. e. N0 HanpasasJje-
HHUSIM TJaBHBIX ocell, Perucrpauuio aedopMauuid y Barpy3ku BeAyT HA
MHOTOKaHaJdbHOM urnefiboBoM ocuuaaorpage. [Ipenea npouHocTH obpas-

na Rc, Kre/cM?, onpenensioT no Gopmy.e

4 P
Rc == = 2 o § (16)
rae dp — nepBofayanpHuil AuaMeTrp obpasna Ao HarpyKeHHH, CM,
€2 — OTHOCHTeJbHAs nonepeyHast AedopManus.
[Ipn do=73 cM
0,1041 P
(14 &)
Oa
3.22. [TacnopT NPOYHOCTH CTPOSAT B KOOPAHHATAX Tuaxe—" = Ycao-
1
BHS nepexojla TOPHHIX NMOPOA B mpefiesbHoe COCTOSIHHe MMEIOT BHA:
T, = 10 e/i%0, (18)
0 BC
'ry — T}’ € a ’ (19)

rae Tn M Ty — COOTBETCTBEHHO NpENeshl NPOYHOCTH H YNPYTOCTH,

A, B, 1:3, 1:3— KOHCTAHTHl, 3aBHCSUIHE OT CBOHCTB NOPOA,;
C, — napaMeTp, XapakTepH3YIOUIHH BHI HanpsXKeHHOro COCTOAHHA,
paBHBIH OTHOIUEHHIO IVIaBHBIX HafNpsXeHHi (MHHHMAJBHOTO K

M aKCHMaJLHOMY) .
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Brpaxenue (18) xapakrepHsyer ycC/JOBHe MpelesbHHIX NMPOYHHIX CO-
CTOSHHH,

I L
9 Oy — 0y
n= —" """,
2
a Boipaxenue (19) xapaktepusyer ycIoBHe NpelesbHBIX VYIPYrHX

riec

Y
. 0 U?"'UQ n n Y y
COCTOSIHUH, TAe Ty == 5 -, a4 01, 02, G1, O2— IJIaBHble HOPMAJb-

Hble HaTNpPSKEHHS Ha Npejesax NPOYHOCTH M yNpyTrocTH.

HcnoJsip3oBanve aHaJMTHUYECKMX 3aBHCHMOCTEH YCJOBHH MNpefesbHHX
cocroauuit (18) u (19) nossoasieTr COKPATHTL YHCIA0 HEOOXOAHMBIX OINKI-
TOB [J1A NMOJYyYE€HHs BCeX BXOASUIMX B YpaBHeHHS KOHCTAHT [0 ABYX:
OAHH — Ha OJHOOCHOE CXXKaTHe U OJHH —- Ha CcxKaTHe nox OOKOBbLIM [aB-
JeHHeM NpH napamerpe 0y/c, = 0,3. IlpH 3THX OnbITax perUHCTPHPYIOT BE-
JHYHHBl BCeX KOMIOHEHTOB HanpsikeHudl u nepopMauuii or Havajga Ha-
FPYXKeHHA 0 MOMEHTa Pa3pyLUeHHS.

HccrenoBanue noa3ydyecTy U J0JrOBEYHOCTH
B YCJIOBHSIX OIHOOCHOFO CXATHSA

3.23. HcnbmiTanus npoBOAST Ha NPYXHHHBIX Mpeccax, Ha KOTOPHIX
IOCTOSIHCTBO 3aJ2HHOH Harpy3ku ofecneyHBaercd ynpyrofli 3Hepruen
CXKAThlX NMPYXKHH,

s mopoa npounocthio Re=100-—1000 krc/cm? pa3mepnl npH3Ma-
THYeCKHX 06pa3noB MAOMKHH OHTs oT 150X150X300 no 100XX100X
X 200 mum.

B npouecce onbiTOB H3MEPSIOT BeJUUMHBL HATPSAKEHH| U BCe IJ1aB-
Hele nepopmanuu obpasnos. MaMepenue nedpopMauuii  OCYIECTBJAIOT C
NMOMOUIBLI0 KOMIJIGKTA HHAHUKATOPOB 4YacOBOTO THNA C UEHOH JeJieHHS
0,01 MM,

O6pa3sey U30JHPYIOT MHOTOUYHCJACHHBIMH (10 10—20 cnoeB) wyepeny-
IOLIHMHUCS TIOKPBITHAMH TMOBEPXHOCTH mnapaUHOM M PE3HHOBBLIM KJeeM,
YTO NMO3BOJAET COXPAHHThL BJAXHOCTh 0o0pa3ua HEU3MEHHOH B TeyeHHe
LJIMTEJBEHOrO BpeMeHH. Kpome Toro, HizojMpyiolulee NMOKPHITHE 3alfHIAET
Matepvan obpasua oT arMoc@epHOHW BJATH, KOTOpas, NMPOHUKAA B TEJO
ofpasua, cnocobcTByer ocnabneHHIo 3JeMEHTAapHBIX MEMXKaTOMHHIX CBSfl-
3eH, B pe3yJabTaTe Y€ro INnpouecc NoaA3yyeCcTH MOXKeT TNpPOTeKaTb HHTEH-
CUBHee.

HenuiTanus cneayer NPOH3BOAHT Ha 2—3 OJHHAKOBHIX oO0pa3uax
NpH Harpy3kax, pasubix 30, 60 u 85Y% seauuuHsl paspyluiamuniero Hanps-
XKeHHs, ONpeNeseMOro npu 6LICTPOM HATPYIKEHHUH.

[lepBHuHble pe3ysbTaThl H3MepeHHH HaHocAT Ha rpadHk B KOOpAH-

HaTax «AaedopMauusa — BpeMa»,

KpHBLIe NON3Y4eCTH CTPORT AJSA NMPOLOJLHBIX €] cpexn H NONEPEYHBIX
nedopMauHil €z cpexrn, 3AMEPEHHEIX B cpelHel; yacTH o6pasia, a TakxKe
ob6beMHbIX nedopMaunuit, onperenseMblx no dopmyJe

0= 81—|-282.

KpHBLie MOM3y4eCTH NO3BONAIOT NMOJAYYHTh BeJHUMHB paedopManui
MON3yYeCTH B 3aBHCHMOCTH OT MPHJIOXKEHHBIX HArpy3oK, BEJHUHHE CKO-

POCTEH TIOJ3YYECTH €;, &; MPU pa3HBIX Harpy3kax w BpeMs Jo paspyuie-
HHSE B 3aBHCUMOCTH OT HaTpPY3KH.
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MeToanl 1a60paTOPHLIX HUCNIBITAHHA MOAYJASl YNPYrOCTH
opoa nNpy H3YYEHHH NPOSIBJEHUH TOPHOro N aBJEHHS

324. OgHOOCHOE C¥XaTHe—MeTo] HOPMalbHOH HANeKHOCTH
(95—989%). HcnuiTauus npoH3BOIAT no MeTOAHKE, aHAJOIHYHOH MeTO-

JAHKE OonpeaeteHuss npenesa NPOYHOCTH NPH CXKATUH MOPOAHBIX IHJIHHA-
poB OTJHYUE COCTOHT B CJCAVIOLIEM.

BBICOTY HCNRITHIBaeMHEIX o0pa3ioB NPHHHMAT B npepenax 1,6—2,5
JIHAMETPA;

obpa3un  apMHPYIOT  TCH30JaTYHKAMH  CONPOTHUBJEHUS  THNA
[TKB-20X 100 uax HakNagubIMH TeH3oMeTpaMu THna JM-12,

PexyM HarpyKeHHsl npeAyCMaTpUBAeT CTYNeHUYaToe yBeNHYEeHHe Ha-
'NDY3KH CO CHATHEM €€ Iocje KaxKAoH CTYNnenn u ¢ QpUKcanHeld BeJHYHH
nethopMayHi (NPOLOJIBHEIX H MNOMEPevYHBIX) Ha Ka)JO0M 3Tane pexKuma
HarpyXetvust McenbiTanus noBTOPRIOT Ha Tpex-yeThipex obpasnax.

Moayaws ynpyrocty E, kre/em?, u koaddpuuuenr IlyaccoHa v paccuH-
THIBAIOT 10 QOPMYJIaM;

Ao A e,
E — - s V=
A €1 J A €1 (20)
OTHouieHHe nonHOH aedopMaUHK K ee yNpyrod yacTH paBHO
A&y nonu/A &y yap (21)

rae A0 — pa3sHOCTb HaNpsAXKeHHH c¥Karust o0pasna B Hayajge H B KOHLUE
CTYNEHU pa3rpy3Ku (O KaXXI0U CTYNeHH);
A€y — PAa3HOCTb NPONOALHEIX OTHOCHTENBHBIX Aedopmaunuit obpasua
B HauaJie U B KOHIIE CTYNeHH Pa3rpy3KH;

A€z — TO Ke, TONMEePeYHBIX OTHOCHTEJBHBIX AePopMaiHii;

A€inonr — NOJHAA BEJHYHHA TPOJOJbHONH OTHOCHTENBHOH achOpMAlHHY,
COOTBETCTBYIOLLAA Harpyske, pasno#d 0,75—0,85 pa3pyua-
IOULEH;

Ag{ ynp — TO XK€, COOTBETCTBYIOlLLAas CHATHUIO HArpy3kH, pasHoi 0,70—
0,85 paspyiuampuled.

Monyabe ynpyroctd u kKosdpduuuent llyaccoHa nopoanl BBLIUHCASIOT
MyTEM YCPeAleHHs 3THX MOKaslaTeJel JJs BCeX HCNBITaHHMX 00pasuoB
NOPOAW U BCeX CTYIeHeH pa3rpyskm.

3.25. KoiTaxTHOe BraBpauBaH¥e chepUUYecKHX HH-
NeHTODP OB — 3KCINPECC-MEeTON MACCOBBIX HCNBITAHHH ¢ TOHHXeHHOH
panexnocteio (85—90%) Ornuune ot MeToda, H3JIOXKEHHOro B M1, 3.8 H
3 14, cocTouT B ciaenyiouLeM:

Harpy3ouHblii npHOOp KOMILIEKTYIOT HHAHKATOpPaMH 4YacoBOro THIA
AN H3MepeHdsd TAYOHHBI YINPyroro BHeJApeHHA HHAEHTOpoB B obpas3sel;

pPeXUM HATPY/KSHHUA TpPEeAycMaTpHBaeT 2—4-CcTyneHyartoe yBeJHYe-
HHe Harpy3KH CO CHSITHEM €e MOocJe Ka)XAQOoH CTyneHu W (PHKcalHel BeJH-
YHHH TJYOHHB! BAABAHBAHHA WHIAEHTOPOB HA KaMXAOM 3Tane yBenH4YeHHA
Harpy3Kd U pa3srpyKeHHA.

Monyab ynpyroctd E, kr¢/eM?, obpasua pacCyHThHIBAOT no popMmyne

1,13-10%

p—
plienlls

»  (22)
A
1,82~ 1/ (0,5 Bynp + A2,) 108 — 0,043
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a OTHOUIeHHEe NOJHOH ﬂ,eq)OpmauHH K €€ ynpyroﬁ qJaCTH — 110 (bopMYJle

3

A BHOJH'!_ — AI'.['tf.'l.I’IH (23)
3 ’

A Eynn Aynp

rae Aynp — ynpyroe (IpH pa3rpyske) B3aHMHOe CMellleHHe HHAEHTODPOB,
MM-10%, npH H3MeHeHHH HarpyskHn (B CTOPOHY yMEHbLUEHHSA
Ha BeJHYHHY AP);

0
A;, — HayajbHad BeJHYHHA MNJIACTHYECKOro B aBJMBaHUA, OTBEYa-

jouiasi CMATHIO WlepoXxoBartocTed noja OOOHMH HHIEHTOpaMH
(MM-10?);

Anonn — noJiHoe (NpH HarpyXeHHH) B3aHMHOe CMeuUleHHe HH/EeH-
TOPOB.

HcnpiTanse Ha kaxjaoMm o6pasle MOBTOPSIOT ABa-TPH pas3a ¢ H3Me-
HEHHEM MECT BAABJHBAHHA HHIAEHTOPOB, 4 BCEro HCHBITAaHHAM NOABEpra-
I0T ABa-TpH o0pasua H3 HCNbIThIBaeMoOn npoObl. Moayap ynpyrocrts no-
POABI BLIYHCJASIOT ycpeJHEHHEM pe3yabTaToB AJs BCexX HCObITaHHH mpob
H BCEX CTYINEHEH pasrpys3kKH.

3.26. YaAbTpa3ByYKOBOH MeTOJ NpPOAOJBHOFrO NpO-
GHAHPOBAHHSA— YIPOUWEHHLIH METOA C NOHHXKEHHOH HaJAeXHOCTHIO,
NpUMEHAEMbIH [JISl HENOPHCTBHIX MOPO/ NPH HAJHYHH COOTBETCTBYIOLLETO
060opyAOBaHHUA,

HcnbiTaHuaM TNOABEpPraloT UHJANHAPHYECKHe oOpasisl AHAMETPOM OT
36 1o 110 MM ¢ NJAOCKMMH OCHOBAHHSMH H AJHHOH, PaBHOH ABYM-TpEM
AHAMETpaM,

IIpumenseMyio a1 MpO3BY4YHBaAHHA 9acTOTYy KoJsieGaHui f, mpeBbilia-
owyto 300 xl'u, ompenedsiior U3 ycnosus [=2v,/d.

Pacuer noxkasareneil ynpyroctu o6pasuna npoH3BOAAT Mo ¢opMyaam:

_ U= d—2gy

(1—v)glos ' (24)
Up 0,87"'—1,12\' 1__2\,_-
} , 25

Up 14 v 2 (1—v) (25)

rae Up — CKOPOCTb pacnpocTpaHeHHs MpOAOJIBHBEIX KoJeHaHHH,
CM/MKC;

Ur ~— CKOPOCTb PAacClnpOCTPaHEHUS] NOBEPXHOCTHBIX KoJeOaHHH,
CM/MKC;

g="981 cM/c? — yCKOpeHHUEe CHJIBl THAXKECTH;
v — ofbeMHas Macca NOpOAbl, Krim3.

HMcnbiTanne Ha xaxkaom obpasue mOBTOPAKT ABA-TPH pasa Cco CMe-
LIeHHEM MeCTa PaclnoJIOXKeHHsS NbEe30[aTYHKOB YJbTPa3ByKa, a BCEro Mc-
MLITAHKAM MOABEPramT ABa-TpH o6pa3la U3 HCNbITbiBaeMoi npoOnl. s

OLLEHKH ofpeleNseMhlX NoKasaTeneHd ynpyrocTH NOPOAbLl MPHHHUMANOT pe-
3yJbTaThl NPO3BYYHBAHHSA, pasjuyalrollHecss Mexay coOoHd He OoJee, ueM

Ha 15—20 % .

OO6pa3usl nmochie onpeaeseHHs JAaHHBIM METOLOM [OKasaTenei yupy-
roCTH MOTYT ObITh IIOBTOPHO HCNOJB30BaHBI AJS HHBIX BHAOB HCIBLITAHHH.
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Onpepenende NpoYHOCTH NOPOA
NPH CXATHH B HATYPHLIX YCJOBHAX !

327 HarypHble ucnbiTanus TPOBOAAT AAS ONpPEASACHHA NPOYHOCTH
MacCHBA € yyeToM ocJsz0Jssouero BAHIHHA TpeuwlHH Pasmep o0pa3uon
(MPHU3MBbl) TNPH HATYPHBIX HCNBITAHUAX A0JXKeH ObITh TakKHM, UTOOKH B HEM
coaepXaJsiCsl JOCTATOYHO NpeAcTaBUTeJbHBIH Habop pa3JHYHOrO poaa
CTPYKTYPHBIX HEOAHOPOAHOCTEl (TpeLlHH, C/IOeB H T 1)

HMcnuradus nNpoH3BOAAT B CTeHKe BhIpabOTKH, NpeiBapHTENLHO 3a-
YHIlaeMO¥ OT pa3pylIeHHON H BhIBETPEHHOH nMOPObI

51 OKOHTYpHBAaHHA NPII3MbLI B MOPOAAxXx ¢ NpoyHocThio B obOpasue

Jo 200—400 krcjiem? npuMeHAIOT

nendyio nuay Ttumna MC-10 ¢

3y0uaMu, apMHPOBaHHLIMH TBED-

AbIM cniaaBoM B Gosee npoyHbiX

H ) MOpoaaX, OKOHTYPHBAIOUIHE Lle/H

.3  Oo06pa3ywr npobypuBaHueM CKBa-

/ ——— KUH CTaHKaMH BpallaTeJbHOTO
N2 dypenus

J {1 Pexomennyemas cxemMa HCHBI-

TaHUli NpuBeneHa Ha puc 8 B

!/ _ 4 Wnypsl, npoOypeHHble Bpalla-

TEeJbHLIM CNOCOO0M A0 OKOHTYPH-

- BaHHU{ [PHU3ME, 3aKJaAbIB3IOT

penepnl AJA HabJwAeHUs TpoO-

Puc 8 CxeMa HaTypHBIX HChObl-  JAOJBHBIX K NomepeyHslx pedop-

TaHuyl NOpoA Ha OAHOOCHOe CxKa- Maluy NPpH3MbLt B nipolecce MCMLI-

THe B MaCCHBe TaHUH C NOMOIIbI HHAHUKATOPOB
| — mnypnl, 2-— penepbl, J— HHAH 44aCOBOI0O THIIA
KaTop Paamepnl npusmel a, b, ¢ BH-

OUpalT ¢ y4eTOM MOLIHOCTH J4-
BHJIbHOH ycTanmoBKH HonbiTanMe npuaMel 6oapiioro pa3mepa BecbMa
Tpyaoemko Ee uenecoofpaszHble padMepnl TakoBbl a=5b=0,0 M, ¢=
=(,75 1 BbicoTa HHIIK AJA8 MOHTa>Xa AAaBMJBHOH y<TaHOBKHW Ompeless-

ercsl ee rabzpuramy
Il Harpy»eHHs NpH3M YKa3aHHOTO pasMepa pEeKOMeHAYIOTCs JHa-

BuJbHast vcranopka BHVMMM  rtuna 9C12 (ycumme pno 100 1¢) u KOM-
MJIeKT U3 9 naBuJbHBIX NHAKHApPOB THna bY-30 (ycuane po 1800 Tc).
3 28 IlpounHocTh MaccHBa NpH cxaTHH R m, Krc/cMm?, onpenensiorT

no gopmylie
P
ab ’

R, ., = (26)

rie P — paspyuwaiouiee ycHuJsue, Krc,
a b — njoulaap nonepeyHoro CevyeH’st NPH3IMBL, cM?

HarpykeHnne npusMul BeLyT CTyneHAMH npHMepHo no 109% oxupae-
MOH paspywawpuied Harpy3kd [locse kKaXXOof cTyMeHH HarpyXKeHHsd CHH-
MalOTCAd MOKA3aHHA HHAMKATOPOB

[TponosbHele W nonepeuHble AedopMauHy &€ PacCYHTHIBAIOT MO Qop-
MyJe

| TlonpoOGHee MeTORHKA HATYDHBIX HCNBITAHHA H3NO0XKEHA B €«MeTOAHUECKOM IIO-
co0HE Mo HaTypPHBIM MeT0oAaM MeXaHHYeCKHX HCOBITAHHA TOPHBIX MNOpPOA>»,

BHHMH, JI, 1969
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Al .
g€ = —, (27)
{
rie Al — 13MeHeHHe pacCTOSIHUA MEXAY pernepaMmH, MM,
[ — paccTosiHHE MeXAy pellepaMu, MM.
Moayap nedopmanuil onpeaessiorT no Gopmyse

E = (28
__..8_ )

Ha ocHOBaHMH HATYPHBIX HCIOLITAHHH NOPOYHOCTHHX CBOHCTB NOPOX
YCTaHaBJAHBAKOT KO3PPHUHEHT CTPYKTYPHOro ocaabieHust MOPOA

R

b — _C.M

cC.0 RC

4, METOAUKA HCCJIENOBAHHU4A
HAIIPA)KEHHOIo COCTOSIHHSI MACCHBA
FOPHBIX NMOPOL

4.1. M3 HATYDHLIX METOLOB OfPEAeJCHHA HaNpSXKEHUIl — pPasrpyskH,
KOMIIEHCA{HOHHOH HArpy3kKH, pa3HOCTH A4BJAECHHH, YHPYrHX AHHAMOMET-
poB, H3M2peHHS AedhopMmanMi OYpPOBHIX CKBaXKHH, reodH3HYeCKHUX MeTO-
JNOB — NPHMEHAIOT METOJ IMOJHOH pas3rpy3kH. IIpuMeHss MeTon pasrpys-
KH, He06X0/[MMO HMEeTb B BHAY, YTO OH pafoTtaeT B npeaenax JaWHeHHOH
ynpyrocrtd. IJo TeXHHUeCKOMY HCIOJIHEHHIO MW aHAJHTHYECKHM MpHEMaM
pacyera HamnpsXKeHHH cJaelyeT pasjH4aTh TPH NPHHUUNHAJBHBIE CXEMBbI
MpUMEeHeHHUd MeTo[a MOJHOH pa3rpysKu!l.

4.2, Ilpn ucnosws3oBauuu cxemsl BHIHMUM  npoussomsar 6Gypenue
CKBaXXHH Megbuiero araMerpa (71 MM) 4 BHIOypHBaHHe KepHa He(OJb-
wok aauHer (30—71 mM). CxeMa C UEHTPAJMBHOH CKBaXHHOH Tpebyer
BhIOypHBaHUA KepHa 3HaydTeqpHo Ooapwivx pasmepoB (93—112 n 200—
300 MM), @ 3TO OYeHp TPYAHO, & HHOrja BOOOUle HEBO3MOXKHO OCYLIECT-
BHTb (HanpuMmep, NPH CUIBHOTPEUIHHOBATBHIX WJIH caabblX TOPHBHIX TO-
pojiax).

4.3. Jlna onpeldesieHHs Hanpsi>KeHHH B MacCHBe METO/A0M pPa3rpy3kKH
PEKOMEHAYeTC s :

a) npobypHUTh CKBaXXHUHY ONpPe/eJeHHOro gHaMeTpa A0 MecTa, B KO-
TOpPOM HeOOXOAHMO olpeae/INTh HallpaKeHHe,

6) TOpUY CKBaXHHB! TpHAalb onpeaeseHHyio GopMy (IpH cxeme
BHHUMM) unu B uneHTpe 3a6os ChBaXKHHB NPOOYPHThH OMNepeKarulylo
CKBaXHHY MeHbilero guaMmerpa (Apyrue cxemnl);

B) B UEHTPAJbHOH 4YacTH TOPpIlA CKBaXXMHBl HJH B ONepexallleH
CKBa)XHHE YCTaHOBHTH JedopMoMeTp;

F) IpPH NOMOILIK KOJbLEBO# KOPOHKH BHIOYPUTE KEPH;

1) U3MepHTh AepOopMalLHH YIPYTOro BOCCTaHOBJEHHS,;

€) HU3MepUTb MOAYJb YNPYrocTd U Ko3pPuuueHT IlyaccoHa B Mecrte
H3MepeHHd nedOpMaluHi yNpyroro BOCCTaHOBJIEHHS;

) BBIYHUC/AHUTH BeJHUHMHBI I'VIaBHEIX HATIPSXKEHHH M HX HalpasJ/cHHe.

4.4. Komnnaekt o6opynoBaHHsl H H3MEPHTEJNBHOM annapatrypel 40J-
KeH BKJAO1aTh OypoBble CTaHKH, OypoBble npucnocob6aeHHA, H3IMeEpH-

el -

1CM  «MeTtoauyeckue yKa3zaHHA MO NPHMeHEHHMIO MeToAa PA3rpy3KH AAA H3Me-
peHHA HanpsixKedu#l B MacCcHBaX ropHsnixX nopoar». BHUMH, 1972,
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TEJbHYIO anfapatypy H BcnomorarejbHoe oGopyaoBaHue. Iiaa OypeHHs
CKBaX>HH B KPENKdX NOPuRAX PEKOMEHAYETCA NPHMEHATbH CTAaHKH Bpallla-
TEJbHOI'0 OYpeHHS.

4.5. IIna cxemsl BHHMMH ucrioneayercsa ciaeayioulee 060pylnoBaHUeE;

KOJIOHKOBBHIe TPYOnl AHameTpom 71 MM, AJadHOH ot 0,5 40 | M CO
CrienabHbBIMY NepeXOLHHK aMH;

MEJAKOaMa3Hble KOPOHKH JAHaMeTpoM 76 MM AN KPenkux U BecbMa
KpPelnKHX TOpHbIX NOpoj M KOPOHKH AHAMETPOM 76 MM, apMHPOBJHHEIE
noGeAHTOBLIMH NJACTHHKAMH, ) caabbiX W CpelHell KPENOCTH IIOPOJ;

crenraJsbibie Wangosaapible Kopouku 3./13, 73P01, 73P02;

CaMOOpHEHTHpYOU eeCs AOCHJIOUHOe YCTpoHCcTBO §J1-45 M AOCHJIOY-
HBEle LITaHTH,

TEH3OMETPHUYECKHH AeQOpMOMETP CO CbeMHOH naaton 7J1-23 HaH
TeH3OMETPHYECKHH ,1epOPMOMETP ¢ npHKaTHEM TeH30Pe3HCTOpPOB;

KJaefi jquakpuH «ID0» ¢ HanoJHHTeJeM A3pocua-380 HIH 3MN0KCHAHEIE
cmoasl D1-0 u D/1-6 ¢ OTBEpAUTEIEM MNOAHITHJ/IEH-NIOJHIMUHOM;

aleTOH;

TeH3opesuctopnl THnA [1KD;

perHCTpUpYIOLLas annapartypa: TeH3omerpuueckas cratuua Cb8
HJIH TeH3oMeTpuyeckaa npucraska 71P0l ¢ raapsaromerpom MI195/1.

46. Hns cxempl ¢ LEHTPaJbHONH CKBAXKUHOH MCHONB3YETCA CAenYIO-
uiee ofopyaoBaHHe;

MeJIKOaJIMa3Hele KOPOHKH auaMerpoM 93 u 12 MM gas8  KpPEnkKHX
Opox;

KOPOHKH AHaMerpom 93 u 112 MM, apMHpoBaHHhe [OGEAHTOBLIMH
MJAACTHHAMH, A5 ¢/aa0bIX H cpefHed KPenocTH Nopoja;

KOMIIJIEKT BcroMoraredbHoro M O6ypoBoro obopyaopaHus MC-18;

aleTOH;

peopmomerp JM-15;

KJaed uuakpui «20» ¢ HanoJHHuTeaeM Aspocua-380;

perHcTpupyiomas anmnaparypa, cocTroslias H3 TEH30MeTPHYECKOf
npuctaBkd 710! ¢ ransranomerpaoM MI195/1.

4.7. 1ucsi0 H3MepUTeJIbHHIX CKBaXXHH peKOMEHAYyeTcsi NPHHUMATh
coraacto n, 3.18 Huctpykuun, OpueHTHPOBKA CKBAaXKHH NPH HCIOJb30Ba-
HUHM MeToAa pasrpysku no cxeme BHUMMU caepyromasn:

€CJIH HalpsikKeHHst ONpeledisloT B Y3KHX JIEHTOUHHX UeJHKax, TO
CKBaXXHHY CJeAyeT pacnoJararb B CpejHed vacTH UeJHKa [o ero BHCOTe
B HalpasJICHHH, NeplneHAHKYJAADHOM K AJMHHHOH OCH LI€JIHKA,

€CJH HanpsKeHHS ONpeNesIOT B BBLICOKHX CcTOJA04YaThiX LeJHKax, TO
CKBAXHHY CJE€AYeT pacrnoJiaraTh TakKXe B CPCAHEH 4acTH LEJHKa mo €ro
BbICOTE M HanmpasJisiTh B LEHTP LeEJIHKa;

€CJIM HalpsXKeHUA ONpeResAT B IUUPOKHX HeJHKax, To HeoOXOoaH-
MO OYpHTb [ABe H3MepHTeJbHbLle CKBAXKHHBI, OJHY TMNEPUECHAUKYJIAPHO K
NPOLOJBHON OCH LeJHKA, APYIYIO — BACJIL I[€JHKA;

€CJAH HampsAXeHUs onpeleliiioT B HETPOHYTOM MaccHBe, TO MNEPBYIO
H3MEDHTENbHYI0 CKBAXHHY HEOGXOAHUMO OYPUTL MO HAlNpaBJEHUIQ H3BECT-
HOTO TIJIaBHOrO HaNpsKeHUS (KeJaTeJbHo MHHHMAJBHOrO), a BTOPYIO —
Mo HanpasJeHHI0 MeHbLUero H3 ABYX TIJIaBHbIX Hanps:KeHHH, onpeneeH-
HBIX H3MCPEHHAMH B NEPBOM CKBaXUHE,

4.8. [1lpu npumeHeHHH MeToAa pasrpy3KH No CXeMe ¢ LEHTPaJbHOH
CKBaXKHHOH OPHEHTHPOBKA CKBAXKHH CJCAYIouias:

€CJIM HAaNpsAKeHHHd ONPeaesIiIcT B HETPOHYTOM MAcCCHBe ¢ HEH3BECT-
HLIMH HanpaBJCHHAMH TJaBHBIX HANpsi2KeHHH, TO CKBaXHHH CJedyeT pac-
nQJIAaraTh OPTOTOHAJNLHO U TaK, YyTOOL, OHU HAXOAWJIUCHL B QIHOH rec]Oru-
YeCKOH Pa3HOCTH mopod. Tak Kak yalue BCero OAHO H3 IVIABHEIX Hanpfi-
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XKEHHH COBMajaeT ¢ HanpapJeHHEM TpPaBHTAUMOHHBIX CHJ, TO HEOOXOOH-
MO MEPBYI0O H3MEPHTEJbHYK) CKBaXXHHY HanpaBJsiThp BepTHKaJbHO BBeDX;
€CJIH HaNpsAMXKeHHUsl onpeleNsilOT B MacCHBe ¢ HW3BECTHHIM HalpaBJIeHH-
eM x0T Obl OJHOro MIaBHOro HanpsXKEHUs, TO H3MEPHTEJbHYI0 CKBAXH-
HY cJaeayer OYpHTL B HalpaB/eHHH HU3BECTHOrO T[JIABHOro HAaMpPAXKCHHA.
Jnsa onpeneseHiis HanpsiKEHWH HA NMOBEPXHOCTH BbHIpAalOTKH Caedy-

eT NPUMEHATHL MEeTOo1 YAaCTHUHOH pa3rpys3ku.

5. METOOHKA ONPEAJAEJNEHHUA CKOPOCTH
PACITIPOCTPAHEHHS YINPYIrUX nrPONOJIbHBIX
H YIIPYFONMJACTUYECKHX BOJIH B T'OPHbBIX NMOPOJAX

OnpeneneHne CKOPOCTH NPOJONLHON BOJHBI
no HaOJIOJAeHHAM B Bbipa0OTKax M CKBa)XHHaAX

5.1, Ins onpeneneHHsi CKOPOCTH NPOAOJBHONH BOJHBLI BAOJL CTEHKH
CKBaXHUHE!l HJM FODHOH BLIpAOOTKU HeOOXOAHMO DPErucTpHpPOBATH NPAMYIO
MPONOJAGHYIO BOJIHY, PACNPOCTPAHAOWIYVIOCS OT NYHKTAa BO3MVIIEHHS, H
BpeMsl npobera ee GppoHTA 10 KAXKAO0H TOUKH HalNIOAEHHS.

B kxauecTBe perucTpupyloumleft amnnaparypsl caAeayeT NPUMEHATL OC-
uuanorpad H-700, a B KauecTBe H3MepHTEJbHOH annaparypnl -— ceHcMO-
npueMHUKH Mapkn C-1-30 B koMmnuekTe ¢ 20-KaHaJabHLEIM  YCHJAHTEJEM
Cbh-12 xonerpykuun BHUMU.

52. Tlpu perucTtpamuu ceACMONMPHEMHHKH HEOOXOAMMO YCTaHAaBJIH-
BaTh N0 MPOQHII0 B NYHKTax HAOBMIO/AeHHil, pacnoIOXKeHHRIX HAa paccTos-
nup 10, 20, 40, 60 u 80 M ot nynkTa B3phBa. B nyHkTax HabawoaeHHH
6ypAT HakJOHHBIE IIMYpPbI B HaNpaBJCHHH K odary B3pbiBa Takum obpa-
30M, 4TOoObl HX 32000 HaAXOAHNCH Ha PacCTOSIHHH 1,5 M OT CTEHKM BHIpa-
60oTKH. B 2THUX uinypax 2XecTKO ¢ NOMOLUBI K/JAHHOBHIX 3aXXHMOB YKperl-
JAI0T cedcMonpueMHUKH. Insa Bo3OyXXKIeHHUd yOpyrux xosnebanuil npHMme-
HAOT B3DLIBH 3apanoB BB pecom 1—3 kr.

5.3. Ilo ceiicMorpamMmamM B3pLIBOBR ONPefeqsioT BpeMst mnpo6era H
CTpOoAT roaorpad BCTYINJEeHHH TPSAMOH BOJHLI OTHOCHTEJBHO TNEPBOro

NyHKTa HabioaeHud. IJTOT cnoced jaaer TOUHBIE Pe3yJbTATHl B MOHOJIHT-
HbIX MarMaTHYeCKHX W OCaloyHBIX noponax. B CAOHCTHIX OCANOUYHLIX H
MeTaMOp{HUeCKHX MOpPOAax AJS yyeTa aHH30TpONmUH obs3aTesbHo Heob-
XOAUMO ONpelesHTh CKOPOCTH YIPYrMX BOJIH B HaMNpaBJeHUH, MepneH -
KYJASPHOM K CJOHCTOCTH. Ins H3MepeHHs CKOPOCTH BKpecT HAIJalTOBA-
HHSI pEKOMEHAYETCA HCHOJb30BATh BEePTHKAJbHble BHIPAOOTKH, CKBAaXKH-
Hbl, a TakXe BbIpaOOTKH, PACNOJIOXKEHHBIe HA pPa3Hofl TaybOHHe OT 3eM-
HOU MOBEPXHOCTH,

[IpH ckBaKUHHBIX HAOMIONEHERAX CEACMONPHEMHHKH TMOMEUIaloT B
CrienMaJbHbIX YCTPOKCTBAX, PAaCcKJIHUBaeMbIX Ha 3aAaHHOH rJaybHHe.
Ecnu B cKkBaKHHax HMeeTcs GYpPOBOi pacTBOP, TO XKECTKOe 3aKpenJeHHe

HE PHMEHSIOT.
5.4. llar yCcTaHOBKH CeACMONPHEMHUKOB BLIOHPAIOT ¢ YYE€TOM MOII-

HOCTH CJIO2B NOKPHBAKOIWHKX nopod. [dasa nmopoa, npencTaBieHHBIX CAOAMH
MOUIHOCTBIO CBHIIe 10 M, paccTofiHMe MEXIy CEeHCMONPHeMHHKaMu BOJIH-

31 oxpaHseMmoro o6bLekTa ciefyeT NPHHHUMAThL B Tpenenax 10 M, Boille
OHO MOXKeT OuiTh yBeJHYeHo A0 50 M. eranbHEIMH H3MepeHHSIMH OXBa-
THIBAIOT 30HY paguycoM 40 m ot ob6mexra.
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Ecay MOLIHOCTBL cJI0€B B NOPOAax HaJeramoulei TOJIIH MeHbllle 5 M,
TO PACCTOSIHHE MeXAy CEHCMONpHEeMHHKaMH BOAH3M 00bekTa HeoOXOIM-
MO COKpalaTh A0 5 M, a B BHIIUeJeKAWHUX chosiXx — go 20—30 M. Bos-
Oy I1eHHe Yynpyrux BOJIH NMPOH3IBOART B3pHBaMHU 3apAA0R Ha 3€MHOH IO-
BEDXHOCTH HJIH B CKBaXKHHaX.

5.5. CeficCMHUEeCKHK KapoTax NPH PAaCNoJOXKEeHHH I[YHKTA B3pLIBA Y
VCThSl CKBAXHHBI NO3BOJSIET MOJIYYaTh NPOAOJbHBIE BEPTHKAJbHbBIE I'OLO-
rpadul. [To 3THM ronorpadam aas OTAEJNBHBIX CTPATHIPAadHYECKHX H JH-
TorpadHYecKUX nadexk NOPOJ OIpPEeAeNsloT TJIACTOBHIE HJAH  CpefHHe
ckopocTd. EcaM pasHuua MeXAy NAacTOBOH MW cpeaHed CKOpPOCTbIo He
npeBbilllaeT norpewHocTy uameperuid +=10%, To npu pacuere HCMOJIbL3YIOT
JA106yi0 U3 BRIUHC/AEHHBIX CKOPOCTeH.

5.6. ITaacToByio cKOpoCTb Vaon sHMUCAAIOT no GopMyJe

Van = &
Hﬂ”_dt )

nie dz H df — npupamleHds OnpefesfalT No OTAEJbHLIM HHTEpBaJaM HA
NpoAOABHOM rojorpade.

Cpennwow ckopocth Vep pacCUATHBAIOT NO hopMyJie

Sh
Vw“zz’

(29)

(30)

roe 2h — MOWHOCTh CBHTHI, M;
2t — ppeMd npo6era BOMHBL OT KPOBJH A0 MOJOLIBEL CBUTI,

OnpepeneHue CKOPOCTH YNpyrux BOJH Ha obGpas3uax

5.7. Mavepenne cKOpPOCTH ynpyruax BosaH B o0pasnax NpoH3BOAAT C
MOMOIILIO UMNYABCHOH annapartypbl. Ins perHcTpauHy npUMEHSIOT YCTa-
HOBKY YKb-IM (Kuwmunes, 3-1 «3yektporounpubop»), NO3BOASIOMLYIO
M3MepATL BpeMsi npobera ynpyrux sBoad B npenenax ot 0 ao 5500 MKc.

O6pa3upl nmepel H3MepeHHAMH ‘HEOOXOAHMO MOABepPraTh MeXaHHYe-
CKOR 06paboTke — o6pe3aloT TOPUB ¢ cob/IoneHHeM NapansesbHOCTH HX
NMJOCKOCTEH, KOTOphle B AaJbHeimeM waudyror. [lonepeuynsit paamep 06-
pa3na noJxeH ObiTh GoJblue ANHHLI H3JAyuaeMmMoro HMIYJbCa, a €ro Bhi-
COTa A0JIKHA OBbITH paBHA TPeM-YeThipeM AJNHHAM HMIYJbCA.

5.8. Cxopoctk NPOAOJARHOA BOJIHEI V BHUYHCASWT 10 Popmye

lo

V=—, 31
; (31)

rae Iy — aJaHHa obpa3sua;
{ — BpeMs nipo6era BOJIHLI OT H3Jiyyarels A0 NpUEMHHKaA,

B TpemuHoBaThix ofpa3iiax CKOpPOCThL M3MEPAIOT IJS HUMIYJAbLCOB ¢
yacroTod 25 kI, B MOHOJHTHBIX — ¢ vacToToit 60, 100 u 150 kI

[TnacroBoie W CpeHHe CKOPOCTH OnpefeJsioT mno dopmyaam m. 3.6.

OnpeneneHne CKOPOCTH pacmpoCTpaHEHUA YAAPHOH BOJIHBI
B 30He VYNPYromjacTHYECKUX HAedopMalHnH
B HATYPHBIX YCJOBHSIX

5.9. CkopocTh GPOHTA YAAPHOHA BOJHEI B 30He NJacTHYECKHX AedoOp-
MaUuui onpenessoT perucTpanHed MOMENTOB NMPOXOXKAEHUA PpoHTa yAap-
HOW BOJIHBl uepe3 J[ATYHKH, PACNGNOKEHHEBIC HA HU3BECTHOM pAacCTOAHHH
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OT UeHTPa B3pwBa (3NHUeHTPa B3pHBa). Has po3CyxiaeHHs ynpyroma-
CTHYECKOH BOJHH NPHMEHAT 3apAan BB B KonHYecTBe, onpeaenfeMoM
Meo6XOAHMOCThIO obecneyeHHS BO3HHKHOBEHMS NJIaCTHUYECKHX aedopMa-
IHA B MecTax pacroJoXeBHA JaTYHKOB. Bennuudy 3apana HeoOXOOHMO
PACCHHTHBATE MCXOAA U3 (PHIHKO-MEXaHHYSCKHX CBOACTB MOPOAHN H THNA

HPHMEHAEMOroc B3PHBYATOrC BELIECTBA.
5.10, B kauectBe RaTYHKOB HEOOXOLMMO MCMNONB30BATh TYPMAJHHO-

BLIe Nbe3031eXTPHYSCKHE NATUYHKN JABJEHUA AJA DEPHCTPAUHH AMTYALCOB
NaB/EHHA, QJUTENLHOCTH nepearero ¢poHra 1—2 M/c B 30oHe 7—10 pa-
NHYCOB 33apfiga H B 30He no 20 paiHyCcOB C Y4€TOM AJHTEALHOCTH Hapa-

CTaHuAa nepenxero ¢$HpoHTa, pasHol 25 M/c.
Perucrpanta AaBJCHHS OCYWECTBANETCH KaTOOHHIM JBYXJIYYEBLIM

ocunanorpapom Cl-24 (OK-17M) c oaHokpaTHOR XAyiuell pa3BepTKoRf,
O3BOJIAIOWIHM DPErHCTPHPOBATH AHHAMHUECKHe NPOUeCCH € 9acToToH 10
| M. Oas npensapHTeNsHOro YCHNEHHMs HMNYJLCOB MOXKeET OHITh He-

MOJb30BAH H3MePHTEJbHHMA yCHAHTE b THNA 103-H.

Onpenesenne CKOPOCTH PacnpoCTpaHeHHSs
VOPYronlacCTHYECKHX BOJH HA MOJEIH

5.11. Haubosee pacnpocrpaHeHHBIMH M TOYHHIMH MeTONAMH 3KChe-
PHMEHTANILHOTO OMpefeJieHHs yIapHOH CXKUMaeMOCTH (yjpapHoi ajuada-
TH) TOPHBIX MOPOR CJAEAYET CYHTAThH METOoa TOpMoxeHHs, CyTe MeToAa
32KMI0YAETCHA B COYRapeHHH ABYX obpa3nos HcCaeayeMOH ropHOH NOPOAH

HOCpPenCcTBOM 3apsina BB.
HMamepenne ckopocTu yHapHO# BOJHHR HeOOXOAHMMO NPOHIBOJAHTHL Ha

MEMOABHKHOM 06pasiie, HMERYEMOM MHIIEHBIO, MOCPEACTBOM 3JIEKTPOKOH-
TAKTHHX JaTyHKoB, wmaehdoporo ocuusaaorpadha H-700 m ycunHreas

YTC-12.
Meroa TopMOXKeHHS NMO3BOJNAET NONYUHThL YAapHbie axHalaTal TREP-

ABIX TEN NPH BHICOKHX RaBJeHuAX — no 50- 108 krc/oMm2.



