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PekoMen oBaHo K H3JAHMIO PeifeHHEM CeKIHWH HeCYImHUX KOH-
crpykuuii HTC LIHUHnpomsaauui.

PyKoBOACTBO N0 oONpeleeHHI0 XAaPaKTePUCTHK MaTepHaJia
3aloJIHeHHS W reoMeTpHYecKHX napamerpoB O6yHkepoB. M., CTpon-
uspar, 1978. 29 c. (Llentp. nHayu.-pcciied. U NPOEKTHO-3KCIIEPHM.
HH-T NMpoM. 3aaHuii H coopyxkenuii Tocerpog CCCP LIHUHnpowm-
3lanun).

Pa3spa6orano nixk. JO. ®. JIudmnuem.

PYKOBOJACTBO COMEPHT METOAUKY OnpefleJIeHH CRBHTOBLIX
XapaKTePHUCTHK ChLIMNYYHMX MaTepHaJsoB, 3aMOJHSAINNX OyHKepa, a
TaKXe MEeTOLHKY olpeiesieHHss C NMOMOLLbI0 3THX XapaKTepHCTHK
reoMeTpPHUECKHX NapaMeTpoB OyHKepoB, o0ecreYdBaIONINX HaOeX-
HOe HCTeueHHe ChIMyYero MartepHana IpH YCJOBHH H3MEHYHBOCTH
XaDakTepPUCTUK MaTepHasa 3amn0JHEeHus,

[Ipenna3naueHo O HHXEHEPHO-TeXHHYECKHX paboTHHKOB,
3aHUMAIOUUXCH BONPOCAMH NPOCKTUPOBAHNUA GYHKEPOB.
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HNPEAUCJIOBHUE

Hacrosiulee PykoBoacrBo paspaborano B pas3BurHe rJaasbl CHHuII
NO NPOSKTHPOBAHMIO COOPYXKEHHH WPOMBIUJEHHBIX TIPeANPUATUH,

PyKoBOACTBO mnpegHasHayeHO [Js1 ONpPEAEJEHHS TeOMETPHYECKHX
mapaMeTpoB OYHKepPOB TI0 YCJOBHIO HaJeXXHOTO HCTEUEHHMS CHIIYYEro Ma-
Tepuasa. Ilon reomerpHUecKHMH TapameTpaMu noapasyMesawrcs ¢op-
Ma H pa3Mepbl BBINYCKHOrO OTBepCcTHA OYHKepa, a TakyKe YyIVIbl HaKJAOHJ
€ro CTEHOK, TAK KaK IIPABUABHLIA BHIOOP 3THX TlapaMeTPOB MOXKeT ra-
PAHTHUPOBATb HCTEUYEHHe chilyuerg mMarepuasia He3 CBQAQCODA30BAHUK U
3aBHCaHHH. B HacTosee BpeMsi BO MHOTHX CJyyasiX reoMeTpHUYecKHe fa-
pameTpbl OYHKepOB B OCHOBHOM BBIOHPAIOTCS MO ONBITY H aHAJOrHM CO
CXOAHBIMH YCHOBUSIMH MM HCXOAA H3 3apaHee 3aJaHHHIX rabapHToB
3AaHHHA. YCJOBHA HAAEKHOrO HCTEUEGHHUA, KOTopble chaeIyioT u3 obbex-
THBHHIX X3paKTepPHCTHK KOHKDETHOro cCuilyyero MaTepHasia, ero H3MeH-
YABOCTH, CKJOHHOCTH K CJIe2KHBAHUIO, HE HAXOAAT OTPaXKEHHs B INpPOeK-
Tax OYHKePOB, B pe3yJbTaTe YerO HepPeAKd CJAyyaH, Koraa MocTpOeHHbe
OyHKepa, ocobGeHHO aJif CBSA3HBIX MATEPHAJOB, ¢ CaMOro HayaJia OKasHi-
BATCA HEPAOBOTOCNOCOOHBIMH B HYXAI0TCS B PEKOHCTPYKIIHH.

PasMepbl BBIIYCKHBIX OTBEpPCTHH ¥ yrJibl HaKJOHA CTeHOK OyHKepa
ONpedeqAIOTCa NyTeM CHeUHaJbHOro pacyeTra B 3@BHCHMOCTH 0T H#eobXo-
AAMBIX JJI1 3TOr0 (U3HNKO-MeXanHueCKUX XapaKTeDHCTHK MaTepualia 3a-
MOJIHEHHA.

PYKOBOACTBO COCTOMT M3 ABYX 4acTed. B nepBofi ywacTtH NPUBOAHUT-
CA METoaHKa ofnpeneneHHs (PH3UKO-MEXAHHUYECKHUX XapaKTepUCTHK MarTe-
puaJja 3anoJiHeHHsA, HeOOXOMXHMBIX [AJS BBLUIOJHEHHS Ppacuera, BO BTO-
PO — MeTOAKKA pacuera. Jlaercs npuMep pacuera.

dH3HKO-MeXaHHUeCKHe XapaKTepHCTHKH MarepHasia 3aloJHeHHs, On-
peijejigieMbie IPYTHMH cliocobaMH, He MOryT OblThb HCNOJAB30OBAHH 8 pe-
KOMEHAYeMOM METOHe pacueTa.

PYKOBOACTBO HOCHT MEXKOTPACJeBOH Xapakrep.

Hacrosmee PyxoBoacTBo pa3pal0oTaHo Ha OCHOBAKHH 00GOUIEHHS
COBETCKOro H 3apy0exXHOro OIbiTa ONpeleseHHs eOMETpHYeCKHX Tapa-
METpOB OYHKeDOB /A CBA3HBIX W HeCBA3HBIX MaTepHaJoB, a TaKiKe
uecaegosanui [ITHUUWnpoMmanzanuii no onpepeneHuio (PpU3IHKO-MeXaHHUe-
CKHX XapP4aKTEPHCTHK CBIIYYHX MaTepHaNOB ¢ KPYMHLIMH yacTHlUamH (60-
nee 3 MM) H 10 ONpefeeHHI0 XapakTepa UIMEHYHBOCTH CBOHCTB MaTe-
DHAJIOB NPH Ti€PeMeHHOH BJIAXKHOCTH.

3aMeuaHuss H NPeAJOXKeHHd 110 COAepXKaHHI Hactoamero PyKOBOA-
cTBa IIpPOCHM HampasasiTh Mo aapecy: 127238, Mockea, Y1-238, ImMumpoB-

CKOe 11occe, 40.



i. METOAHKA ONPEAEJEHHWA
PUHIHNKO-MEXAHHYUECKHX XAPAKTEPHUHCTHK
MATEPHAJA 3ANOJHEHHKA

CIABHUTIOBbIN NPUBOP

1.1. PU3HKO-MEeXaHHYECKHE XAPaKTEPHCTHKH MATEpHAJNA 3aNOJHEHUSA
peKOMeHAYeTCA ONnpeAesaTh NYTEM HCIOBITAHHA MaTepHajia Ha CABHIOBOM
npubope. B npuHUHNe HCNHTAHHA Ha& CABHI MaTepHaJ/Ja 3aN0JHEHHA aHa-
JOTHYHbLl HCOBITAHHAM TFPYHTOB HAa CABUI, HO CTAHAAPTHHE NPpHOOPH AJAA
HCHBITAHHA TPYHTOB HENPHUTOJAHH AJA MaTepHaJa 3amoJIHeHUs, TaK Kak
OHH NpeJHa3HaueHbl AJA YUJOTHSIOWHX Harpysoxk Oosee | krc/em?, a
MaTepHaJ 3anoJIHEHHA CJEAYET HCILWTLIBATH MPH YIVIOTHSIOUWHX Harpyas-
Kax He Oojiee 1 Krc/cm?2, NPUCYLWIHX 3TOMY MaTepHaJy IPH €ro HcTreye-
HHH H3 OyHkepoB. Kpome TOro, MeToAHkKa onpeje/ieHHs XapaKTepHCTHK
MaTepHaJia 3anoJHeHHs HMeeT psal ocoOeHHOCTeH, BhI3HIBAIOUNIMX HeoO-
XOAHMOCTbL B CIIellHaJIbHOH KOHCTPYKIHH CABHIOBOro rnpHobopa.

1.2. CaBurosniilt npubop NOMKEH COCTOSATb H3 CJEAYIOUIHX OCHOBHBIX
Y3J0B: cpesniBaTeas, AHHaMoMmerpa, mpuBoxa. CABHr HOJKEH OCYLIECT-
BJIATBCA IYT€M NPHHYAUTEJbHOrO nepeMelleHHs NOABHXHOA OOOHMH
CPE3HBATEAA OTHOCHTEJNbHO HENOABHIKHON € IIOCTOAHHOH CKOpPOCTBIO H
HENPEePHBHO PUKCUPYEMLIM CONMPOTHBJICHNEM CABUIY.

1.3. Cxema ycTpoficTBa <CHABHroBoro npubopa MpeAcTaBJeHa HA
puc. 1. CpesnlBaTesb COCTOHT M3 ABYX UHJHHAPHYECKHMX O000i#M OmHHa-
KOBOI'0 JAHaMeTpa:. HHXHEH HeMmoABUXKHOH /| H BepXHEH TIOABHXHOH J.
Henoasnxxnas of6ofima UMeeT AHHUILE, ¢ KOTOPHM OHA COEJHHEHA HArJy-
X0. Cpe3niBaTesb B LIEJIOM SBJSETCH ChbeMHHM H 3aKPelJseTcsl HAa CTaHH-
He /3 BUHTamu /6. McouTyeMBl CHINYy4YHH  MaTepHals  3aChHlaeTcs B
Ccpe3blBaTeNb TaK, YTOOH OH 3an0JHsJa 06e 060KMB HA MOJHYIO BHICOTY.

YIJIOTHAIOLIAA HArpys3ka nepejaercs Ha MaTepHa] TIPpH NOMOLIY Ha-
CPYKAIOIIEH CHCTEMH, COCTOALLEl H3 XKeCTKOro wmitamina 4, ABYX TpaBepc
9 H Habopa rupb 15. [loBepxHOCTL miTamma, ob6palleHHas K HCILTYeMO-
MYy MaTepHany, HA04XHA OHTb pH)pAEHOA, KAaK W TIOBEPXHOCTh [AHHILA
HHXXHed 0oOonMH. [lepeMellleHHe INOABHXXHOH OOOHMH OCYILECTBJSETCH
NpH noMowH apHBona. OH COCTOUT H3 DPEBEPCHBHOTO 3JIEKTPOABHraTens
11 mapku PJ-09, umerowmero peaykuuoo /g70, # BHHTOBOR nmapu /2 ¢ wma-
roM 1 mM. CKOpOCTb nepeMelleHUsl paBHa 2 MM/MHUH. |

Bennuuna casuroporo YCHAHsS GurcHpyercs aHHamoMeTpom. OH CO-
CTOHT M3 ofoiiMu /0, ynpyroft mjJacTHHH 8 H HHAHKaTOopa 9 4acoBOro
THNa ¢ ueHo# aenenus 0,001 mMMm. [IuHaMoMeTp pa3MellleH MeXAy IIpH-
BOAOM M Cpe3HBaTeJeM H NOAAEPXHBAeTCA ABYMA HANpaBAAIOIHMH [4,
BpanlenHe BHHTA TPHBOAA CO3RaeT IOCTyNaTesbHOE ABHXKEHHe AUHAMO-
MeTpa, KOTOPhI# CKOJMBL3HT NO HANDPABJSIOIMHM H CMELlaeT BEpXHow 060H-
My. CABHroBoe YCHJHe IepefaeTcsi HenocpeACTBeHHO He Ha ob6ofiMy, a
Ha KPOHIITeHH 6, KOTODLIH »KeCcTKo cBA3aH co mraMnoMm. Korpa BxJjrwua-
eTCA 3JEKTPOABHraTeJb, AHHAMOMETpP HAYHHAET AABHTh HA XPOHUITEHH.
DTO AaBJieHHe mepefaeTcss OJHOBPEMEHHO Ha BepXHIOIO o6ofMy depes
LITHPb 7, KOTOPHA BXOAHUT B CONDHKOCHOBeHHe ¢ OOOHMOM, H Ha ITaMIL.
IlnuHa mTHps nopo6paHa TakHM oOpa3oM, yTOOH LITaMI He KacaJcH
CTEHOK OOOfiMH. Baaronaps HaJHUHI0O KPOHINTEAHA H TOXOOpDaHHOH MJIH-
He INTHpPA cABHramoumas Hanpyska Gosee paBHOMEPHO niepenaercss Ha CH-
NYYHA MaTepuald, Tak Kak B CABHIr& akKTHBHO y4acTBYET He TOJbKO CaMa
o6ofiMa, Ho ¥ pudaenmit mTamn. Hanpassenne cABHTAOMEH CHAR 10X~
HO COBMAfaTh € MJIOCKOCTbIO CABHra.
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Puc. 1. Cxema ycrpoficTBa casurosoro npubopa

| — HemmonBHxXBasa oOofiMa; 2 — HHAHKaTOp nedopmanyu; 3 — nogpHxkuas obolma:

4 — mTaMn;, & — TpaBepca; 6 — KPOHIUTEHH; 7 — IITHIPb;, &8 — ynpyras nNAAacCTHHA,

9 — HHAUKaATOpP CABHIOBOro YycHaHs; [0 — oGolMa puHamoMmerpa; 11 — s3aeKTpo-

ABHratenb;, 12 — BHHTOBaf napa; /3 — cTraHHHa; /4 — HanpaBaswouHe: I5 — rupu:
16 ~— BHHT KpenyqeHHA HHXHell 000AMH

Hedopmanuss capura onpenessercs N0 HHAHKATOPY 2 4acOBOro TH-
na ¢ ueHoun apeneHns 0,01 MM, a ycuaue CABHra onpeaensiercs 1o nokKasa-
HUAM HMHAHKATOPAa AHHAMOMeTpa, [Js 4ero AHHAMOMETD MpelBapHTE/Ib-
HO TapHpyeTCH.

1.4. KOHCTPYKTHBHHE pelleHHs NpuOOpa MOTYyT HMETb Pa3JjHUHBIE
BapHaHTH. [IpH 3TOM CKOpPOCTb CABHMra AoOJIXKHA NPHHHMATLCH B Hpexe-
Jax 1—2 Mm/mMuH. OTHOLUIEeHHE BBLICOTH Cpe3hBaTeNd K AHAMETDPY AOJ/XK-
HO 6biTb paBHO npumepHo !fs. Huamerp cpesniBatesad oxonso 100 mwm.
CABHrOBOe yCHJHE AOJXKHO IepeRaBaThcs OAHOBPEMEHHO H Ha 00oMY,
# Ha wraMmn. CONPOTHRJEHHE CABHTY AOJKHO (PUKCHPOBATHCA HENpEpPHIB-
HO B TeUcHHE BCEro Impollecca caBura. [IoMHMO BH3YaJNpHOrO BO3MOKHO
aBTOMATHUEeCKOe (DHKCHpPOBAHHE YCHJIHS CABHra IIPH TIOMOUIHM TEH30AHHA-
MoMeTpOB. BU3yaJsibHOe (PHKCHPOBAHUE MO HHAMKATOPY € IEHOH JeJeHHd
0,001 MM ofecneunpBaer TMPOCTOTY HCHOJHEHHS YCTAHOBKH H TpebyeMYyio
TOYHOCTb NIPH NIPOBEeAEHHU IKCIEPHMEHTOB.

1.56. Ha casurosom npub6ope ¢ ob6ofimamn auametrpom 100 MM pomy-
CKaeTCs HCIBITHLIBATL MATEPHANBl ¢ YACTHUAMH KPYMHOCTHIO A0 3 MM.

NOCTPOEHHUE JIUHHUU NPEAEJNA TEKYYECTH

1.6. Ins vcomTaHug OTOGHpAETCHs TpeAcTaBHTENbHAas npoba HATYD-
HOT'O ChITIyYero MarmepHana. YcJoBHA ee TPEeACTABHTENBHOCTH, T. €. MH-
HHMAJbHBIA pasMep npo6bl M MOPAKOK ee 0TOOPA, MOJKHBLI ONpPEAESATLCS
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B cooTBeTcTBHH ¢ ['OCT 17495—72 «Pyaum Kedesnne, KOHLIEHTPATH,
arjoMepaT H OKaTHIuH. MeToan 0T60pa W NOATCOTOBKH npo6 ans oI-
peaefeHHss rpaHyJIOMeTPHYECKOro COCTaBa H MEXAHHYECKON NPOYHOCTHS.

Ecan npoba cOoepXKHT YaCTHUH KPYNHee 3 MM, TO H3 Hee [OJKHA
OnTh BhigeJeHa MeJKas (pakuHA ¢ MaKCHMAJbHHIM pasMepPOM MaCTHLU
3 MM HJH MeHee 3 MM, ¢ KOTODOH H NIPOBOASATCA HCIHNTAHHA HAa CIBHT.
Dta $parkuda NoaAyuaeTca TipocenBanuneM npobbl yepes CHTO ¢ SuelKaMH
pasmMepom He Gosee 3 MM. IIpH 3TOM HOMKHO GBHITL ONPEAE]EHO fIPO-
LLEHTHOE COJePIKaHHe MeJKOH (PaKIHH MO OTHOLIEHHIO K BECY BCel mnpo-
Obl, KOTOpOE HCNOJBb3YyeTcs B AaJbHEAILIHX pacyeTax reOMETPHUECKHX la-
paMeTpoB GyHKepa. =

JlJg HCTBITAaHHA 1O QaHHOH MeTtonHKe TpebyeTcsa He MeHee 15 kr ma-
TepHaja MeJKOH ¢pakuud. IlpHHMMas BO BHHMaHHe KOHKDETHOE IpO-
IIEHTHOE COA€epXKaHHe MeJKOH (pakuuH B npobe HATYpHOro MarepHanaa,
pazmep npoOH HeOOXOAHMMO pacCyHTaTh TakKuM o6pa3zom, 4yToObl OHA OT-
Beyasa ycaosHaAM [OCT 17495—72 1 u3 Hee MOXKHO OBLIO MOJYYHTB
HeoOXoAHMOE AJISE HCILITAHHH KONXHYECTBO MENKOH (paKLHA.

BiaXXHOCTb HCIIHITYEMOr0 MaTepHaJa AOJXKHAE COXPAHATHCA IOCTOSAH-
HOH B TeYeHHe BCEro BPEeMEHH HCNHITAHHA, 3TO HOCTHraeTci KOHcepBa-
Med MaTepHaJa B repMeTHYHOM COCyJhe, HallpHMeD BKCHKAaTOpe.

1.7. HemocpeAcTBeHHAsA LeJab HCIOBITAHHS CHIIYYero MarepHaJa Ha
CABHroBOM NPHOOPE 3aK/I0UdeTCA B MOCTPOEHHH MIHArpPaMM MpeAebHBIX
KacaTeJNbHHX HANpSIXKeHHH, NpeicTasasiiolihx cob6oit 3aBHCHMOCTBL Kaca-
TeJbHbIX HanpsXeHHHd B TIpeleJbHOM COCTOSIHHH OT HOPMAJbHBIX Hamps-
XKeHHH. [dpyroe Ha3BaHHe 3THX AHArpaMM — JIHHHH Ipejena TEKYYeCTH,
uan guHHH [IT. [locmpoenue oanoit nuuuu [IT Tpebyer nmpoBeaeHUS MHC-
NLITAHHH HeCKOMbKHX 00pa3ioB B OnpeaesieHHOH NOCJAeI0BaTEIbHOCTH {10
perJaMeHTHPOBAHHON MeTOdHKeE.

1.8. UcnuiTanue xaxaoro ob6pasuma Ha cABHr (pHC. 2) HOJKHO CO-
ctosaTh H3 Tpex craaui. Ha I u Il craguax mpousBoaMTCA NMOATOTOBKA
ob6pasia — ero ynjaoriHenue, Ha IIl cragpuu — coOCTBEHHO CBHT.

1.9. IlepBast cranusa AOJKHA COCTOATH H3 CACAYIOINHX OIepaliMi.
HuxHusasa obofima cpe3niBaTenda 6e3 cHnyyero MartepdaJna 3akKkpensiercs
Ha cranude npubopa. Bepxusa ob6oiima moJnkHa OBITh cMelleHA OTHOCH-
TeJbHO HHXKHEH Ha 2—4 MM B CTOPOHY auHamomeTpa (cM. pHc. 2,a). Ha
BEPXHIOW OOOUMY YCTaHABAMBAGTCHA CBEpPXY INOMOJHHTENbHAR o6oiima. Ha
3TOM NOArOTOBKA Cpe3biBaTe ] K yKJAaake o0pa3na 3aKaHYHWBAeTCs, o
cpe3blBaTesb 3aNOJHSeTCs CHIMYYHM MaTepHaJoM. MarepHasn pa3paBHH-
BaeTcs, H Ha €ro MOBepXHOCTb CTABHTCA ClNelHaJbHBIA TCJAaJKHH LUTaMI.
Ha mramn ycranasiausaercs TpaBepca c rupamu. [log npefictesuem Beca
I'HPb MaTepHas B CpesbiBaTelie ynJjoTHAercA. [aa OoJblieii paBHOMEp-
HOCTH YIVIOTHEHHS WITAMNy chaenyer coolliuth Heckoyabko (Ao 10) Bos-
BPATHO-BPAalLLATEJIbHBIX JBHXEHHHA B FOPH3OHTAJBHOH IIJIOCKOCTH C OTKJIO-
HEHHeM OT CpefHero mnoJjsoxewus Ha 10°. Kpome TOro, AJs JHKBHAAUHUH
CUENJIEHUst BEPXHEeA NOABHXXHON OOOAMH ¢ cHIIYUHM MaTepHaJoM OO6OH-
Ma MPOKPY4YHBAaeTcss BPYUYHYIO TakXe BO3BpaTHO-BpalllaTeAbHbIMH JIBH-
XKEHHSIMH OTHOCHTEeNLHO CHIydero Martepuana. Ilocne npoxkpyunBaHus
mTaMina U o60AMbl TpaBepca ¢ THPAMH BpPeMeHHO CHHMAaeTcsd, a JIMIIHHH
MaTepHaJ Bbllle YpOBHS MOJABHUXKHOA OOOMMBl YyAajAeTCA BMECTE C JO-
MOJIHUTEeAbHON 0OoHMOIl W raaakum wramnoMm. Ha artom I cragusa 3a-
KaHYuBaeTcsa. Ee Ueap — YNJAOTHEHHe MaTepuaJsa MOA AEHCTBHEM BEePTH-
KaJILHOH Harpy3KH.

1.10. Bec rupp AJA ynJaoTHeHusi obpasua Ha | cTaguu paBeH 3apa-
Hee BHIOpAHHOH YNJOTHAIOWEN Harpyske P 3a BHIYETOM Beca IITamIa,
TpaBepchl, BepXHeA OOOMMBI H Beca CHNyYyero MAaTepHaja B BepXHEH
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oboitMe cpesmBatend. Bruibop Beawuunsl P ansa oraenshoft  auuuu IIT
JOJIXKEH IPOU3BOAHTBCH B COOTBeTCTBUM ¢ m. 1.17.

1.11. Ha II cragum marepuan po0JeH YINJIOTHATHCS TOPH3OHTAJb-
HOH CcABHramlleil Harpy3kofi. C 3TOH UeJapl0 yCTaHaBAMBaeTcAd CJAELVIO-
nlag I[ocaenoBaTeJbHOCTh onepanuii., Ha BHIpOBHEHHYIO NOBEePXHOCTb Chi-
IIydero MaTtepHana cTasuTcsi pabOuHii mITaMI U OPHKJAZABBAeTCA Ta XKe
BepTHKAJbHAsA Harpy3ka P, KOoTopas aeicTBOBaja Ha I craauu yniaor-
HeHUd (cM. puc. 2, a), a 3aTeM — capHuraplas Harpyska. OHa co3naer-

Q)

“Unnomrerue
I cmadus I cmadus

o0pasey

17

ofpaze

) Yeunue Yeunue
S. —
IR
Hegopmayun .. fegropmaliun
THEH 8 Ynnoymwenve  Gdfue
Hemadua Tl cmadus Hemadus Ll ocmodus
Yeunue B6) .
cdbuen o

HopmansHble
yeunun

Puc. 2. HcnbiTaHue CBINYYEro mMatepHana Ha CABMIr W ergo pesyabnTtart

a — cXeMa cTagdit ucnblTaHus o6pa3uoB: | — raazk¥ui wrtamMn: 2 — JONOJAHHTENb-
Hag oOofiMa; & — ycHAHMA cABHra obOpa3nos; 8 — cXeMa onpeaesenng aAuHuu IIT

cA 34 cder paboTHl npusona. Ias 3TOro BKJAKYAIOT NPHUBON M HAUHHAIOT
HaOJMIONATL 110 HHAHKATODY AHHAMOMETDA 33 DPOCTOM COMPOTHBJICHUS
cABHTY. Korja poct cONpOTHBJIEHHS CABHUry HNpeKpaTHTcs (cM. pHC. 2, 6),
MPHBOJA OCTaHABJHRBAETCA U YNJOTHEHHe 0o6pa3lla HA 3TOM 3aKAHYHUBAET-
csl. BeJMuuHa ycTaHOBHBIIErocss CONpOTHUBJeHHS cABUTY S (cm. pHc. 2, 6)
BMECTE C BeJHUUHOH VYIJIOTHSOUIEH BEPTHKAJLHOA HarpyskH P (cM.
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pHC. 2,a) cayxaT opAHHAaTON H abcuHccofi mepBofi Touku A aumnuy [T
(OM.rIIJ-Hc. 2, 8).
OCJie OCTAHOBKH NPDHBOJAA BepTHKAaJbHasl Harpyaxka P cuuMmaeTca H

noAroToBka o6pasia K HCOBITAHHIO Ha CABHUr HA 3TOM 3aKaHYHBAETCH.

1.12. Kax npu yNJOTheHHH ODH3OHTAJbHON CABUramwllel Harpysxkoil
(I1 cragusa), tak ¥ npH HenulTanud Ha caur (III cragus) neob6xogumo
CJHCAHUTh, YTOOH MeXHYy NMOABHIKHON H HeloABHKHON O60HMAaMH OCTaBaJ-
ca HeOOJbION (MeHee | MM) KoJblieBoil 3a30p. JJd ero co3faHusa cre-
LHAJbHHX TIPOKJAAAOK MexAy oboHMaMH He TpebyeTCsi, TAK KaK BepPXHAA
o6oifiMa yaepXHBAeTCHd B HYXHOM IOJIOXKEHHH 34 cYyeT CHJ TPEHHA O
CHIIYYHH MaTepHaJ.

Hanuune 3a3opa cayxXHuT rapantHefi TOro, 4To BEPTHKAJbHAA YVIJOT-
HAWOLIAA Harpyska B NJIOCKOCTH cpes3a nepenaercs TOJNBKO HAa ChHINYYHI
MaTepHaJ H He nmepegaercd Ha HHXKHIOW O60AMY.

1.13. UcnyTanne Ha casur (III cragus) npou3BOAUTCS NMPH MeHblIeH
BEePpTHKaJIbHOH Harpys3ke, yeM BepTHKaJbHasfi Harpy3ka P Ha CTaausx
VIUIOTHEHHA. [ mepBOro HCNLITAHHA Ha CABHT DPEKOMEHAYETCS IpH-

HHMAaThb BepTHKaJIbHYIO HAarpysky INpH cpese P; B pa3mepe %[y BepTHKAJb-
HOA HAarpy3kH OpH ynJOoTHeHHH P. Bec rupp npH cpese moabupaercs Ta-
KKM 00pa3oM, 4yToOH BMecTe C BeCOM TpaBepcH, mWiTaMna, BepXxHeH oboii-

MH H MaTepHaja BHYTPH BepxHefi o60AMH oOH Obls paBen P,. O6pasny
nepenaercs Harpyska P,, Bkiawuaercd npHBoja npHbopa H OCYLIECTB/IseT-
ci NMOJAHHA cpe3 oOpasua. [lonyuyuBlieecs ycuaHe cpe3a S; BMecCTe C

BePTHKAJABLHON HArpys3kon npH cpe3e P, o06pasyior opauHaTy H abcuuccy
BTOpoH Touku B aunuu IIT (cMm. pHc. 2, 8).

1.14. Tas nocrpoenuss oxaHofi nauuHH [IT Tpebyercs MHcHHITATL HE
meHee AByx obpasuos. [loarorosBka BToporo ofpasua, T. e. YIJOTHEHHe
Ha | U Il cragusax, NPpOU3BOAHTCA TOYHO TaK XKe H NPH TOH XKe BEPTH-
KaJbHOHK YIJIOTHAIOMIe!l Harpy3ke P, KaKk H MOAroroska ifepBoro obpas-
ua (cm. puc. 2,a). Pasqnyue saxiawouaercd B Cpe3e, KOTOPHHA NPOH3BO-

AUTCS Y Broporo o6pasua npu ApYrofi BepTHKa/ibHOH Harpyske Py=![sP.

[lonyueHHoe 3pech yCcHAHe cpe3a S, BMecTe ¢ Harpysko#i P, o6pasyior
opauHaTty u abcuuccy Tperbefi Touku C qunum IIT (cm. puc. 2, 8).

1.15. ITo Toukam A, B, C crpourcs aunua [1T. Yepes Touku B u C
NpOBOAHTCA mnpaMmana JaHaua (puc. 2,8). 3areM NPOBORATCA ABA Kpyra
Mopa ¢ TakHM pacueTOM, UTOOB OHH KAacaJHuCb 3TON NPSAMOHA, a LEHTPH
HX HAaXOZHJHCh HAa OCH abcuuce. MaJH#ii Kpyr IPOBOAHTCA Yepe3 HAvaJo
KoopAHHAT, a O6oJbliof — yepe3 Touky A. Touka KacaHHf O60JbILOrO
Kpyra Mopa noJsxHa Jexkath npaBee TOYKH B, a TOYKa KaCaHHS MaJoro
Kpyra — jsieBee TOYKH C. Ecau 310 yCJoBHe, CAyXKalliee KOHTpPOJIEM Nipa-
BHJALHOCTH NPOBEJEHHOTO HCMNLTAHHSA, He BHINOJHACTCH, TO HCNBTAHHUSA
Ha CABHI JOJXHH ObITh cAeNaHH 3aHOBO. [IpHYyHHAMHM HeyJAauHBIX 3KC-
MepUMEHTOB MOTYT ObITh HEOAHOPOAHOCTL 00pasna HIAH HeNpaBHJAbHOE

ero yiJIOTHeHHe.
JIuunenn TIT aBnsieTcs OTPe30OK nposejeHHOf depe3 Touku B u C
NpSAMON JIMHHH, 3aKJIOYEHHBI MeXAY TOUKaMH Kacanus Kpyros Mopa.
Kpyrn Mopa moryr au6o mpHOGMHKEHHO TMPOBOMRHTHCA HENOCPE]CT-
BEHHO Ha uepTexXe LHPKyJeM nyTeMm noafopa MOJOXKEHHS NeHTPOB, JHOO
HeoOXOIHMBle MapaMeTpnl 3THX KPYros MOTyT ONPEAeNsiThCH aHaJHTH-

YecKH.
Kaxnas awnus [IT COOTBCTCTBYET onpeleseHHOMY YMJOTHRIOUIEMY

naBaeHuio P. Hanpuwmep, ecin auuusa [IT nonydyeHa NpH YNJIOTHAIOLIEM
naBneHud 10 xre, To oHa mapkupyerca [1T-10.
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1.16. Jas noctpoeHnst oaHOA AHHUH IIT Ttpebyercss HcabiTaTh He Me-
Hee ABYX 00OpasuoB. B neACTBHTEJbHOCTH H3-3a BO3MOXKHOro pasfpoca
pe3yJIbTATOB HCHLITAHUH HA CHABHUr HeOOXOAHMBI TIOBTOPHBLIE HCMBITAHHA.
Hucno obpasuos ans noayueHuss oxHol auHuu [1T Bospacraer ao 4—6
BenHuHHb! CABHIOBHIX YCHJAHNA NMOBTOPDHHX ONBITOB YyCPEIHSIOTCA.

YBequyeHHe yHcaa MNOBTOPHHIX oOmBITOB (Oosiee 2—3) Heuesecool-
pasHo no caenyioulefi npHunaHe. OO6Iee YHC/IO ONHITOB € Kaxao#i npoboii
BEJIMKO, H COKpallleHHe BPEeMEHH BCEro LHKJAa HCNHTAHHA npuobperaeT
NPHHUHIHAALHO Ba)XHOe 3HAUeHHEe, TAaK KaK HMeeTcs ONAacHOCTh H3Me-
HEHHSA CBOHCTB MaTepuasja B TEYEHHE BPEMCHHM HCIHITAHHA [faXe B yC-
JOBHSIX KOHCepBaLHH NPOOHI

1.17. O6bem ucnbiTAHHA HA CABMr CHUOYYEro MartepHana IpH ero
ONpeNe/IEeHHOR BJIAXKHOCTH AOMXKeH ObITb TaKHM, YTOOBl TIOJIYYHTbL He
meHee 3—5 auuuit [1T npH PASAHUHHIX VIJIOTHSIOUIHX JaBjeHusx P.
BHayase ucnelTaHuss NPOBOAATCA €O 3HaueHHAMHM P=1—3 Kr¢, a 3arem
3HaueHHe P yBennyupaercs a0 20—30 kre.

[lonyuenne pana auHufi IIT Heobxoanumo, yto6b HMETb XapaKTepH-
CTHKH CHIydero MaTepHa/sia Kak (YHKUUH VIJOTHAWOILETO HaBJAeHHA
AJISl IOCAEAYIOUIero pacyeTa reOMeTPHYECKHX nmapaMeTpoB OyHKepa.

ONPENEJIEHUE XAPAKTEPUCTHK MATEPHAIJIA
3ANOJHEHHUSA MO PE3YJIbTATAM
CABHUTOBbLIX HCIIbITAHHURA

1.18. Kaxpaa audaua IIT (cm. puc. 2,8) mnos3soaser omnpeseiuTh
3HAYeHHs CJeAYIOHIMX XapPaKTePHCTHK CHIyuero MaTepHaja: yrja BHYT-
peHHero TpeHHs @ (onpenenserca Kak yrosa Haxkaona jauHuu I[IT k ocH
aGCcIlHCC; YAEeNBHOTO cUeNJeHHs ¢ -(onpenensieTcs KakK OTPE30K OCH Op-
AHHAT OT HayaJjJa KOODJAHHAT A0 TOUKH INepeceyeHHs ¢ 3TOH OChbl0 MNPO-
poaxeHuss ausuy [1T); npeneabHOro HampAMXeHHA CHIYYero MarepHaJa
Ha NOBEPXHOCTH CBOAa V. (ONpeAesifeTCs KaK JAUaMeTp MAJIOTO Kpyra
Mopa); sddekTHBHOro yraa tpeHusa § (ompeaensiercs Kak YroJ Hak/JAOHA
K ocu abcumucc KacaTe/JpbHOH, TNPOBEIEHHOA H3 HauajJa KOOpAHHAT, K
6oasvmioMy xpyry Mopa). DYHKUHOHANBLHAS 3aBHCHMOCTb {IPeAeNbHOTO
HalpSAXKEHHsT CHIyyero MaTtepHana Ha NMOBEPXHOCTH c¢Boaa V. or raas-
HOTO YIJOTHAIOWIEr0 AaBJAeHHA V, HOCHT Ha3dBaHHe (DYHKUHH HCTEueHHS.
[1aBHOEe yNJOTHAIOIee OaBJEHHE ONpeaensiercs Kak orTpe3ok ocu abce-
HCC OT HayaJja KOOpJAHHAT n0 HaudoJiee ynajeHHOH TOUKH IepeceyeHHs
6oablioro kpyra Mopa ¢ 3TOH OChIO.

1.19. Uncaosoe 3HaueHHE XAaPAKTEPHCTHK MOXKHO OnpeaesaTh JHOO
NyTeM HemocpeACTBEHHBIX 3aMmMepoB mno ueptexkam JanHuk IIT (oM.
pHC. 2,8), an60 apaJHUTHYECKH 1O YHCJOBBIM pe3yJ/bTaTaM HCIBITAHHH Ha
caBUr. B nocneanem ciayduae BLIYHCJEHHS HNPOBOAATCA MO CAEAYIOLIHM
dbopMyaam:

YyroJ BHYTPEHHEro TPEeHHA @

S;—3S
tg ¢ =—"—"; (1)
Py — P,
VAEIbHOE CHEeNJIeHHe ¢
P,S,—P,S
c— 1—‘3 __—2 1 ‘ (2)
P, — P,

rae Py, Py, Sy, S; — onbiTHble AaHHbe (no nn. 1.13 u 1.14);
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NpeaesbHOE HaNpsXKeHHe Chilyyero MaTepHaJjia Ha NOBePXHOCTH CBO/IA
Ve (OpanHaTa ¢GYHKUHH HCTEHEHHSA )

Ve=2c (tgp+ V 1 +1g2 9); (3)

)FﬂaBHOE yisoTHsIOUee masienue V) (abcumcca GYHKUAHM HCTeYe-
HHUS

V1=_Lc+PV}+tg“<p—-V(c+tng)”—-S.” | (4)

V1t+ig?o —tg o

rae ¢ -— yroJ BHYTPEHHeEro tpeHud — ¢opmyaa (i1);
¢ — yAeJbHOe clenyieHne — copMyaa (2);
P, § — onuTHeie paunHble (cMm. 1. 1.11);
3bdeKTHBHBIA yroa TpeHusa §

V, t
L U (5)

ViV 1i4tg2o—c

1.20. KpoMe yria BHYTpeHHEro TpeHUs, OYHKUHU HCTEYEHHH M 30-
(PEKTHBHOro yrJjia TpeHHS, 3HAUYEeHHS KOTOPHIX ONpenesastoTcs IPH HCIH-
TAHUSIX HaA CcABHroBoM npubope (cMm. pHuc. 1), Heo6XOAUMO ONpeneTUTh
YIJIBl BHeUIHeTo TpeHHsi (TpeHHe CHIMYYErO0 MarepuHana no MarepHanay
CTEHKH OyHKepa) U o0beMALI Bec CHIIydyero MarepuaJa.

1.21. JIns ompenejeHHsT YrjoOB BHEIIHEr0 TPEHUs HCMOJMb3yeTcs TOT
e CABHroBHIM NPpHOGOP, HO BMECTO HENOABUKHON OOOHMBI YCTAHABJAHUBA-
eTcd O6pasel, MarepHana CTeHKM OYHKepa, Hanpumep JHCT CTaJNH HJIH
6eTOHHas maactuHa (puc. 3). Mcnuitanus no onpeneneHHO yraos BHell-
HEro TpeHHs NpoBoaATcA caeaywouum obpasom. I[loaBukHasg oboiima,
YCTaHOBJIeHHAs HelOCPEeACTBEHHO Ha MJACTHHY HCIBITYEMOro MarepuaJa
CTEHKH OyHKepa, 3amoaHseTcd chinyuuM MaTepuaaom. Ha marepnan xia-
NeTCSl JKeCTKHH ILITamll, NPHKJAAABIBAaeTCAd BepTHKaJbHas Harpyska Pi.

i
o 5

(Ol AR AR A A Loy [ —1
I.E-_h -.... . ."-.t‘.'i .l'..‘i:l-*...:‘;‘-i . AN =y e,
a. o .'_ ‘,_‘:-.'{:,:-‘n',-‘.'....:‘-: i' a ‘ e — —

P/ "r'r W 1'1' . . "*'-‘v N
RIS IIIIRIL

sin § =

Puc. 3. Cxema yctpolcTsa ciaBuronoro npubopa Aaa onpcieseRdf yria BHEIIHe-
ro TpeHHA

! — mramn;, 2 — oGofiMa; 3 — ofpasen MarTepHalla CTE€HKH OyHKepa

3areM BkJIOYaeTCss NPHBOA NPHOOpa H NPOH3BOAMTCA cpe3. Benuunua
YCHAHSA cpe3a S onpefeisercs 10 jJHHamoMetpy. McenbitaHue moBropsi-
€TCA He MeHee 3 pa3 NpPH pasJHUHBIX BEePTHKAJbHBIX Harpyskax P, P,
H T. . 3aBUCHMOCTb YCHAHMA cpe3a S OT BePTHKAJLHOH (YymIOTHSAIOmEH)

Harpysk@ HOCHT Ha3BaKkHe JHHHH Mpefena TeKY4eCTH Y CTEHKH (JHHUSA
[1TC).
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1.22. O6beMHBII BeC CHUTYUero Marepualsia onpeAensiercs B3BellHBa-
HHeM OmpeneneHHOro ob6beMa cHIIyYero marepuana. HAnaa 3toro HenoJib-
3yeTrcd COCYA KpYIJIOM HJH KBaiapaTHod (OpMEI C OTHOUMIEHHEM BLICO-
Thl K AHAMETPy HJIH CTOpPOHe KBajpara 1:3 # OTHOIIEHHEeM pa3Mepa
HanOOJIbIEN YaCTHLbL MaTepHaka K JHaMeTpy HJH CTOPOHe cOocyma He
bonee 1:7. Hccneayemulli Marepualt HaTypHOR XPVIIHOCTH 3achilaercd
B COCYJA M VINIOTHSIETCS BEPTHKAJbHLIM JanJeHueM. 3Hasg oO0beM H Bec
YIUVIOTHEHHOr0 MaTepHana, Onpelensiior ero o0beMHblt Bec. Omnpepede-
HHe 00beMHOro Beca TNPOH3BOJAHMTCA HECKOJNBKO pa3 NpH Pas3JHUHBIX VYII-
JOTHAIOIINX AaBJECHUAX.

1.23. [Ina mocnenylolero pacuera reoMeTpHYeCKHX mapaMeTpoB GyH-
Kepa BBORATCA OCHOBHHIe (HHU3HKO-MEXaHHUECKHe XAPAKTEPHCTHKH: (YHK-
HHA HCTEYeHHs, YroJa BHYTPEHHero TpeHus, 3¢h¢eKTHBHBIA yroJ TpPeHHS,
a TaKXe YroJ1 BHelIHEero TpeHHs H OODbEeMHHIH BeC — NOJIXKHH GHITb NpPen-
CTaBJIEHb! B BHJe 3ABHCHMOCTEH OT IVIZBHOIO YILJIOTHSIOIIEro AaBJIEHHS.
BenHyuHB 3(QEKTHBHOrO yryla TpeHHS M yrja  BHYTPEHHEro  TpeHHS
MaJIOUYBCTBHTEJbPHH K H3MEHEHHIO YIJIOTHAIOMIero AaBjeHMs (HX Tpa-
(HKH OOBIUHO HMEIOT BHJ CJIerkKa ‘HaKJOHHHIX NPAMBIX JHHHA), TO3TOMY
a8 pacuera sapameTpoB OYHKEPOB He Tpebyercss OGOMNBIIOH TOYHOCTH B
OTIpeXeJIEHHN 3THX XapaKTepPHCTHK. B TPOTHBOMONOXKHOCTL 3TOMY TOU-
HOCTL ‘B ONpeaeNeHHH OQYHKIHH HCTEUEHHA OKa3blBaeT CYLIeCTBeHHOE
BJHSIHHE Ha pe3ynbTaTh pacuera. I'padux GyHKUHH HCTeueHHUS caeayer
ANMMPOKCHMHPOBATL CTENeHHON (PyHKIIMeH

l
b
Ve=aV, , (6)

rge a, b — smnupuueckue Ko3pPHUHEHTH!,

Kaxnaa Touka ¢QyHKUHH HCTeueHHd ¢ napoit koopauuat (V, Ve)
nonyuaercsa u3 oaHo# jauHuH IIT. Umes neckoawxo auuuit IlT u, caeno-
BaTEJbHO, HECKOJbKO Nap KOOPAHWHAT IKCIEPUMEHTAJbHHIX TOUYEK, MOJ-
Oupaior mapamerpnl @ ¥ b (b>1) nmo meroay HauMeHBIIHX KBaApPaToOB.
Beswuunsl V; u V, BbIpaxawmoTcs 3Jech B eAHHHIAX CHJBI (Krc).

ONPENEJEHHE XAPAKTEPUCTUK MATEPHAIJIA
3ANOMHEHHUA C YYETOM ®AKTOPA
CJE)XXUBAEMOCTH MATEPHAIJIA

1.24. PH3HKO-MeXaHHYECKHe XAPaKTePHCTHKH ¢ yYeToM ¢akropa cJe-
KHUBAEMOCTH MOOJIKHBI OTNpenNeNsiTbCA B TOM cnydae, Korjaa tpebyercs
NpOBepUTh, MEHSAET JIH XapaKTEePHCTHKH M B KaKUX MpeJaenax CHNYYHH
MartepHaa, ecaud Oyaer HaXxoauthcss B OyHkepe TO HJAH HHoe Bpems 0Oe3
ABHXKeHHA. [3MeHeHHe XapaKTepHCTHK TIPH ISTHX YCJAOBUAX SBJACTCH
MPH3HAKOM CJIEXKHBAEMOCTH MarepHaJa.

1.25. XapakTepHCTHKH C Y4YeTOM TOH HJAH HHOW IJUTEJNILHOCTH CJre-
XHBaHHA (BpeMeHHhle XapPaKTEPHCTHKH) OmpeaessilioTcs Toche Mposefe-
HHA MTHOBeHHLIX (T. €. 6e3 yuera AJHTEJbHOCTH CJEXHBAHHA) HCIHITA-
HUA Ha caBHur Ha casuroBoMm npubope (cm. puc. 1). Oranyne B MeTOAH-
Keé BPEMEeHHBIX HCIBITAHHH OT METOJHKH MTHOBEHHBHIX 3aKJIUACTCd B TOM,
YTO KaXKJAbIH oOpasell HCHLITHBAGTCA He B TPHU, 4 B YETHIpE CTaJHH
(puc. 4,a); 1 u Il cTaauH BpeMeHHHIX HCHOBITAHHA HHYEM He OTJHYAIOTCA
t])'r COOTBETCTBYIOUIHX CTaAUfl MTHOBEHHHIX HCIOHITAaHHR (cM. nm. 1.9—

11).

1.26. Tlpun BpeMeHHBIX HcnbiTaHHAX AoGapasercss Il cragusa ynJior-
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HeHHsi oOpasuna. OHa 3aKJI04aeTcs B TOM, UTO INOCJE NepBHX ABYX CTa-
OHA Cpe3nBaTesb BMecTe ¢ O00pasuoM CHHMAaerca CO CABHrosoro npubo-
Pa H CTaBHTCA Ha AJHTEJbHOE YnjaoTHeHHe. C 3TOH nesblo Ha obpa3sen
yCTaHaBJHBaeTC BEPTHKAJbHAA Harpy3ka. BeawumHa ee paBHa rj1aBHOMY
YIJIOTHAKOLEMY JAaBJeHHI0 V|, KOTopoe AeiicTBOBAJIO MPH MIHOBEHHBIX
HCIHTAHHAX. BeawunHa V), onpepeasercas mnocjae npoBedeHHS MTHO-
BEHHBIX HCIOBTAHHH H moctTpoeHHs auxuH IIT (cMm. puc. 4,6). B narpy-
KEHHOM COCTOSSHHH oOpasell BbIAepXKHBAETCH ONpeAeNeHHOe BpeMf B 3a-
BHCHMOCTH OT TOrO, KaKOH CPOK CJieXXHBaHUA Tpebyercs npoBepHThb. [lpH
3TOM AOJXKHH OBITb NPHHATH Mepbl O KOHCEpPBAIHH HATPYXKEHHOro o0-
pa3ua Bo H30eXaHHE H3IMEHEHHSA ero BJAaXKHOCTH.

JRAaImERU T

|
maoi
JI Gmm?ﬂﬂ ﬁﬂ?g?fﬂfﬁf? Y/ Uﬂ%ﬂ; \ .{Y Smﬂ'dﬂﬁ
P

[ odpasey -. =
. - ks g
S
A | S

Puc. 4. HcnelTaHHe cbiny-

Yero MaTcepmaja Ha CABHI

C YuYeToM daxropa cAeXxu-
BAEMOCTH

4 -— cXeMa cTaakil uchnpl-
TaHHa oOpasiuos; O — cxe-
Ma NOCTPOEHHA JHHHH Bpe-
MEHHOTO npejena Teky-
qecTH (BIIT); 8 — cxeMma
NOCTPOCHHUA BpeMEHBHOR
OYHKLUUH HCTEYeHHu: [ —
AUHHR  BIIT; 2 — nuHua
[IT, 8§ —npemenHaa ¢yHK-
M HCTeYeHuda;, 4 — MIHO-
BEHHaA JYHKIHR HCTeye-
HUSA

1.27. Tlo HcTeyeHuH 3aJaHHOrO BpeMeHH YIVIOTHAIOUWIAS Harpys3ka
CHHMAeTCA, H Cpe3HBaTesJb BMecTe ¢ 06pa3lnomM BHOBb YCTAaHAaBJIHBaeTCA
Ha CABHroBHl npulGop ans nposenenus nociaegued, IV craaum uennra-
HHSE. 9Ta CTagHs HHYeM He OT/AHuYaetrcsa ot II] craAHH MrHOBEHHEIX HC-
NuiTaHHH (cMm. n. 1.13). CaBur NpoOH3BOLHTCA NPH TeX K€ BEePTHKAJAbHHX

14



Harpyskax, Kotopne OblaH npHHATH Axas JuHHH [IT BO Bpemsa MrHoBeH-
HbIX HCTILITAHUHR (cM. pHC. 4, 6).

1.28. B pesynbTaTe BpeMeHHEIX HCNHITAHHA He MeHee NBYX 06pa3suoB
mosy4yalT HoByio JAuHHIO IIT, KOoTOopas HOCHT Ha3BaHHE JIHHMH BpEMEH-
HOro npeaena rtekydectH, uan JHHHH BIIT (cMm. puc. 4, 6). Abcuuccamu

ToueKk JuHHKM BIIT cayxar BeprHkanpHble HarpyskH P; u P, KOTOpHle
OHAY TMPHHATH Kak abcuuccel Touek JmHHUH IIT, a opauHaramu — ycH-

AU cpe3a S|H Sy , NOJAyYeHHBIe IPH BPEMEHHbIX HCIBITaHHUAX.

1.29. YUncaosnle 3HaueHHS BPEeMEHHEIX XapaKTEPHCTHK YyrJaa BHYT-
pEHHEro TpeHHs @i, YAEJIbHOro CUeNJIeHHs C¢; H OPJHHATH (YHKIUH HCTe-
yeHUs onpeaenasworcsa no JuHun  BIIT tak Xke, kak no auuuu [T aas
MTHOBEHHHIX XapakTepHCTHK (cM. m. 1.19). A6Gcuucca TOUKM BpeMeHHON
(PYHKUHH HCTEUYCHHUS] OCTAETCA TOH XKe, YTO H IAA MIHOBEHHON (DYHKIHH
HCTeYeHHS, a ODAMHATOR CJYXHT AHamerp Kpyra Mopa, nposeneHHOTro
yepe3 HauaJo XoopauHar KacatejbHO JuwHun BIIT (cM. puc. 4,8). Ilo
HeCcKOABKHAM JHHHAM BIIT cTpouTcs BpemMeHHAA (YHKIUHA HCTeYeHHS.

2. PACYET TEOMETPHUYECKHX
NMAPAMETPOB BYHKEPOB B COOTBETCTBHH
C PH3UKO-MEXAHHYECKHMH
XAPAKTEPHCTHKAMHU MATEPHAIJA
SANOJHEHHWA

ONPEAEJEHHE TEOMETPHYECKUX NAPAMETPOB
BYHKEPOB AJI1 MEJKO®PAKUHOHHOIO MATEPHAIA

2.1, PacueToM OOJXKHH ONpeleNATbCcA CJAeAylolliHe napamerpn GyH-
Kepa: pasMepH M (OpMa BHIIYCKHOTO OTBEPCTHS, YIJIH HaKJOHA CTEHOK,

MaTepHaJ HOKDHTUSA CTEHOK.
2.2, DyHKepa, BHIIOJIHEHHHE B COOTBETCTBHH ¢ PACCYHTAHHBIMH Na-

paMeTpaMH, AOJXHB O0eclleyHTb HCTEUeHHe CHIIy4ero MarepHaja Oe3
cBon006pa3oBanut U KaHanoo6GpasosanHi. [loag cBoaoobpaszosanneM mo-
HHMAaeTcs OCTAaHOBKA HCTeUeHHsd BCJEACTBHe 00pa3oBaHUsA YCTOAYHBOrO
CBOJA M3 CHIMYyYero MarepHaJjia HeINOCPeICTBEHHO HAaJ BHIIYCKHHM OT-

Puc. 5. BoaMoxHbie ()
CAYUAH MNOBEHEHHS Chi-

nysero Marepudana npH
BHINIYCKE H3 OYHKepOB

a — cBonooOpa3oBa-
Hue: O — KasanooOpa-
30BAHHE, & — I'Hapab-
AHYecKoe  HCTeHdeHHe;
2 — Hernapasauyec-
KOe HCTedeHHe

BepcTHeM (puc. 5, a). Ilox kanaaooOGpa3oBaHHeM TMOWHMAaeTcs OCTAHOBKA
HCTeueHHs BcJieacTBHe 00pa3oBaHHuA B CHNyueM MaTepHasie YCTOHUHBOM
BEPTHKAJBLHOM TOJNOCTH, AMAMETDP KOTOPOH paBeH AHAMETPY HJIH AHArOHAa-

JH BHIIYCKHOro orBepcTHsa (cM. pHC. 5, 6).
2.3. Ilpu pacuete mOJXKHA 3ajaBaThCA (OPMA HCTEYEHHs: THAPAB-
JUyecKas HAW HerHapasJiaHyeckas. IIpH ruapaBaHYe€CKOM HCTEYEeHHH TpoO-
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HCXOAHT ABHXXEHUE MaTepHaNa BO Bcem ero obbeMe, B TOM 4HCJE 0 CTEOH-
kKam (cM. puc. 5,8). [IpH HerHapaBJHYECKOM HCTEYEHHH ABHIKETCH TOJb-
KO LUEeHTpaJibHadA 4acTb MaTepHasa HajJ BHIYCKHHIM OTBEpPCTHEM, Tak
Ha3bBaeMass 30Ha IIOTOKA, a OCTaJbHOH MarepHaJ Haxoaurcsa 0e3 aBH-
KeHHsl (CM. pHC. D, 2).

[Ipn BLIOGOpe (dopmbl HcTeueHHsT HEOOXOAHMO PYKOBOIACTBOBAThCS
CJAeIYIOUIUM:

a) ecad OyHKepa npeaHasHaYeHH! /A CJEKHBAIOUIUXCHA HJAH CaMO-
BO3ropalILIHXCA CHLINYYHX MaTepHaloB, HX CcJefyeT NPOeKTHPOBATh C
ruapaBnadueckod dopmod HcredeHus. Heruiapasaudeckas dQopma HcTeye-
HHSl HEH30eXKHO [pHBEAEeT K 3aBHCAHHIO ChIIyYero MaTepHaJtia Ha CTeH-
Kax, o6pa30BaHHI0 3aCTOHHHIX 30H, OTIACHOCTH CcaMOBO3TOpaHHs 3aBHCIIe-
ro MartepHa/a H yMeHbUIEHHIO N0Je3HOH eMKOCTH OYHKepa;

KpoMe TOro, 6yHkepa ¢ rugpaB/jHueCKUM HCTeueHHeM Leneco00pasnbl
B TeX CJAydasX, Koraa HyxHo n3lexaTb cerperanuym Cohifiydyero Marepua-
Ja IO KPYNHOCTH NPHU BLIMYCKE;

6) ecau OyHKepa TnpeiaHasHAYEHB [/ KPYNHOKYCKOBBIX TBepAbIX
aGpa3uBHHX HeECJeKHBAWUIUXCS MAaTepHaJOB, UX CJeAYeT MPOEKTHPOBATH
C HETHAPABJHYECKOH (DOPMON HCTEUEHHS.

2.4, llIypruHa BHIIYCKHOTO OTBepCcTHA NpPpH 0OGenx dopmax HCTEYEHHS
JOJJMXKHA ONpeAensiThCsa No GpopMyJe

fe

B>A —, (7)
Y

rne B — wHpHHa BBITYCKHOrO OTBEpPCTHH, CM;
v — O0OBEMHBIH BEC Chiy4erc martepHasa, Krjcm?;
A — Oe3pasmMepHbHl kKo3(h(PuiHNeHT, 3aBHCALIHH OT BHAA MCTEUEHHUS
(rHApaBJAHYECKOr0 HJH HerMapaB/iHyeckoro), (popMmbl BLIIYCK-
HOro OTBepCTHS (NPAMOYIroJIbHOH, KBaApaTHOH, KpyrJo#), yr-
Ja HakJoHa cTeHOK OyHkepa. Omnpegensdercs no rpapukam
(puc. 6);

¢ — HaNpAgXeHHe CBOOGOLHOro HCTEYEHHS, KIc/CMA.

Benuuuta [o npeacrasaser co6oit o00OLUeHHBIH NMapaMeTp CHITYyYero
MaTepHaJa U ONnpeneseTcs B 3aBHCHMOCTH OT PSJa €ro CABHIOBHIX Xa-
PAKTEPHCTHK, a TakXe OT HEKQTOPLIX TFeOMeTpPHYEeCKHX MapaMeTpoB BO-
DOHKH 6YHKEpa yIraa HaKJOHA CTEHOK M (POpPMBI BODOHKH (KOHHYECKOH,
MUPaMHAAJLHON HAH JoTKoBo#l). OmnpejesieHHe BeJUYHHB [c ABAAeTCH
HanboJsee TPYLOEMKOH 4YacThbl0 pACYeTa.

2.5, ns onpepenenus 3HauyeHust fo HEOOXOAMMO HMeETh CJEAYIOLIHE
CABUTrOBHIE XaPAKTEPHCTHKH ChIIYYero Mmarepuana: (PYHKUHIO HCTCUEHHS,

a) J)

A30 ————— A2 _
S Puc. 6. [padpuku
? 1 l Nas  onpeneneHus
25 i 0 T ' Ko3ppuunenta A
’ G — NpH THApPABJIH-
8 1' 1 YEeCKOM HCTeUEHHH;
20 J coe onneporne (ot
’ HOe OTB -
: b ' llmlgiaﬂuepz CTOPOH
: 3): — KBaj-
2 1 / { -?’-L - | paTHOe omepc*m':;
115 | 3 — Kpyraoe OT-
== 7 4 R B
= rupa eCKOM

0 702 20 30 W 8 3 40 50 60 59‘3' HCTeYeHHUH
12" 18°
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Puc, 7. HoMorpaMmbl aaa onpejeneHus KosGdHUHEHTOB HCTedeHHSH

I — ansa KBagpatHo#t M Kpyraofi dopmm orBepctusn; I/ — AAs OpPSIMOYTOJb-
HOH ¢(OpPMEI OTBEPCTHSI ¢ OTHOLUEHHEM cTOpOH MeHee | : 3; a—e — naA THA-
PAaBANYECKOr0 HCTEYEHHSH;, I/ — IOA8 HEerHJApaBJHYeCcKoro HCTEeYeHHH



BEJIHYHHY YIJIOB BHeliHero TpeHHA, 3h¢PeKTHBHHX YIJIOB TPEHHA, YTJOB
BHYTPEHHEr0 TPEHHA. DTH XAPAKTEPHCTHKH AOMXKHBI OHITb TOJY4eHbl no
MEeTOAHKe, ONHcaHHO® B uyacTH | Hacroswero PykoBojacrsa. KpoMme xa-
PAKTEePHCTHK CHITydYero MartepHaJjJa HeOOXOAHMO HMeTb CliellHaJIbHbBie HO-
MOTpaMMbl A/ ompefesieHHs KO03(QGhHUHEeHTOB HCTeueHHs (puc. 7).
KoshdHuHeHTH HcTeyeHHS JAHL HA HUX B BHIAE€ JHHHHA NOCTOSHHBLIX 3HAa-
yeHHH KO3P(PHUHEeHTA HCTeUeHHA, DTH KO3PPHUHEHTH ONpeJeaeHbl aHaJH-
THYECKHM IIyTeM B Pe3yJbTaTe BbIYHCJAEHHSA IOJIeR HANpAXKEHHS AAR CTa-
IHOHAPHOTO MOTOKA CHIMYyYero MarepHasna B Cy:Kamwwuxcs xaHagax. Ho-
MOTrpaMMBEl COCTABJICEHH pPa3sjesIbHO JJsl Pa3JUUHHX (POPM BHTYCKHOIO
orBepcTHs OyHKepa: KpYIJIOH, KBaJApaTHOH HJI¥ NPAMOYTOJbHOH, Da3s-
JUUHRIX 3HAaueHURA 3GPeKTHBHOrO yryaa Tpenus O; BHAOB HCTEUEHHS:
HAPABJHYECKOrO H HErHJpaBJIHYECKOroO.
2.6. ITo xapakTepHcTHKaM MarepHaJa C NOMOLIbIO HOMOTRaMM ompeje-
JseTca Tipexjae BCero Ko-
2 3¢ PHIHEHT HCTeYeHHAa R.
TlpuMep onpeneneHHsas Ko-
apPHUHEHTa HCTEUEHHA T10-
Ka3aH Ha puc. 7,8,The Ja-
eTCs KJII0Y K HOMOrpamMe.
Homorpamma umeer JBa
BXOAA: Yrojs BHEUIHEro
Tpenus @  ((uMelomascs
XapakTepuCTHKa) H yroJ
HaKJOHA CT€HKH OyHKepa
K BepTHKand O (ero 3nauye-
HueM 3aparorcs). [lepece-
yeHHe T'OPH3OHTAJLHOH JIH-
HUH, COOTBETCTBYIOILIEH
onpelesqieHHOMY 3HauyeHHIOo
yrja BHelIHero  TpeHHA
(Hanpumep, @"=31°), wu
BEPTHKAJIbHOH, COOTBETCT-
BYIOlleH  OnpeneJeHHOMY
3HauyeHHio yryia O (Hanpw-
Mep, 0=12°), naer. Touky,
Jexauyio Jaubo Ha ona-
HON H3 JIHHUH HOMOTPaM-
MBI, JJHOO MeX Iy JIHHHSAMH.
Kaxnas JHHHS HOMOrpaM-
MBI COOTBETCTBYET IIOCTO-
AHHOMY 3HAuYeHHI0 KO3(-
GHUHEHTA HCTEUYEeHHS.

Puc. 8. ®PH3IUKO-MeXaHHYECKHE

XapPaXKTEPHCTHKR MaTeEppraaa
3ANOAHECHKA K TIpHMepy pac-
SCTA

a — QYHKLUHS HCTCUYeHHs: 6 —
shdekTHBHHA yroa Tpenusg 0
6 — YroJ  BHYTDEHHEro Tpe-
HHSE @; 2 — Yyroa  RBHeuIHero
TpeHHA @ ; 0—06beMHLI Bec Y




Ha puc. 7, 8 3Ta TOUKA HAXOIAHTCA MEXANY JAHHHAMH K03 IHUHEHTOB
HCTeueHHs R==11 H k==1,2 6auxe K nuuny k=12 TloaToMy BeJHYH-
Ha R AOJXKHA OHTh MPHHATA MO HHTEPNOJAUMM ¥ cocTtaBuTr A=117.

2.7. Beanyuna fo onpepensieTcsi HenocpeACTBEHHO 1O K03dHIHEH-
Ty HCTeYeHH M (PYHKUHH HCTeyeHHA. DTO MOXKeT OHITh CHAeMaHO OJHHM
H3 ABYX CNOCOB0B — rpad®rueckuM HJAH aHAJHTHYECKHM.

[Ipu rpaduueckom cnocobe (pHC. 8,a) Ha rpaduKk QYHKLUHH HCTeye-
HHR HYXHO HaHeCTH JHHHIO Ko3ddHUHeHTa HcTeyeHHs. OHA npeacrasis-
eT cob0H NpAMYI0 JHHHIO, NPOXOAALLYIO yepe3 HAYAJO KOOPHAHHAT H 006-
pa3ywiuylo ¢ ocbio adbcuHce yroj, KOTAaHTeHC XOTOporo paBer XKo3(pdu-
LLHEHTY HcTeuenuda k. OpAHHATa TOUYKH nepeceueHHA (YHKUHH HCTEYEHHA
C JHHHeH Ko3(p¢hHUHEHTA HCTEeUEeHHA IIPeacTaB/isieT CO60H BeJHUHHY fo.

[Ipn ananutnueckoM crocobe BeanudHa fe Onpeaensiercs no ¢op-

MYyJie
b

]
b—1 b—1,
fc =a k (8)

rae a, b — aMnupHueckue KosbopuuueHTtnl {cm. dopmyay (6)]1;
R — KO3 DHUIUHEHT HCTEUEeHHS.

2.8. Beauuuna fe MOXer onpefesaTbCss KaK 110 MIHOBEHHOH (QYHKIHH
HCTeUYeHHd, TaK M Nno BpeMeHHON. BpeMeHBas GyHKUHA AOJKHA MNpHMe-
HATBCS B TeX CAy4afiX, KOrja no YCJAOBHAM TeXHOJIOTHH He NPERYCMOT-
PEHO HenpepHIBHOe HCTEYEHHe CHIYYEro MaTepHaja B TEUEHHe CYTOK.

2.9. [laa nocTHXEHHA rHApAaBJAHYECKOR (OpMBl HeTedyeHHA Heolxo-
AHMO He TOJBbKO cOO0JI0JleHUe BLIYHUCJIEHHBIX I'€OMeTPHYEeCKHX NapaMeTpoB,
HO H BBIIOJHEHHE CJACAYIOUIMX KOHCTPYKTHBHHIX H TEXHOJOTHYECKHX Tpe-
OOBAHHH: ABYrpaHHble YIJIbl BOPOHKH AOJIXHEI OHTh CKpPYIJIEHH N0 BCeH
BHICOT€ BODOHKH, MEXIY TIPH3IMATHUECKOH H MHPaMHAAJABHOH YaCThiO
OyHKepa AOQJXKeH ObLITh TIJABHBLIA TepPexX0l; €cJH BHBIYCKHOE OTBEPCTHE
NpAMOYroaeHofi ¢opMbl 000pPYROBAHO JEHTOUHBIM HJAH NJAACTHHYATHM
MHTATEJIEM, TO AOJXKHb OBITh NPHHATH Mephl, obecneynBaiouive 3poex-
THBHYIO paloTy BLIIYCKHOIO OTBEPCTHA MO Bcef ero aJHHe, HANPHMED,
JIOCKOCTb BHIIIYCKHOTO OTBEPCTHA AO0JNIKHA OHTH NPHNOAHATA Hajg JeEH-
TOH HJH IOJOTHOM INHTaTeNIA Ha BEJHYHHY, COCTaBJAIOUIYI0O HE MeHee
10% nJHHB BHIIYCKHOTO OTBEPCTHS M He MeHee MNOJYyTOpa pa3MepoB
MAKCHMAJBbHOTO KYCKa Chillyyero mMatepHuasna.

ONPENEJIEHUE TEOMETPHYECKHX NAPAMETPOB
BYHKEPOB AJISI KPYNHOKYCKOBOIO MATEPHAIJIA

2.10. EcaH HaTypHBLIA CRIMYYHA MATEDHAJ/ COAEPIKHT HE TOJBKO Med-
KO(pPaKUHOHHYIO COCTaBJAAKIIYIO, HO H KPYNHbHIE YaCTHLH, TO €ro cJje-
AYeT CUHTATb KPYIHOKYCKOBLIM, H pacuer reoMeTpHYyeckMX napametrpQB
OyHKepa AOMXKEH BHLINOJHATLCH B ABA 3TanA.

2.11. Ha nepBoM 3Tamne onpeaensitorcsi napamMeTpnl OYHKepa TOJbKO
AJIA MeNKO(PPAKUHOHHON COCTABJAIOLUIEH, KOTOpas HemocpPeACTBEHHO HC-
NHTHBAaJMach Ha caBHrosom npubope. [lopsigok pacuera HAEHTHYEH NO-
pPAAKY pacuetra ans MeJkodhpakuuOHHOro marepuana (cm. nm. 2.1—2.9).

2.12. Ha BTOpOM 3Tame pmenaeTcd OKOHUATEJbHBI pacieT C yYeTOM
MPOUEHTHOrO COAEepKAHHA MeJKO(PPaKUHOHHOH COCTaBJAIOUIeA B HATYP-
HOM MaTepHase no chaepywilned dopmyae:

m \2 o
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rae Bp — pa3mMep BHINYCKHOTO OTBepcTHsi OYHKepa AAS KDYIHOKYCKOBO-
ro MarepHaaa;

B — pasmep BHINIYCKHOTO OTBEPCTHA, pPACCUHTAHHBLIA JJd9 MEJKO-
(PpPAKLHOHHON COCTABJAAIOLUIEA KPYNHOKYCKOBOrO MaTepHasa;
onpegeaserca no nmn. 2.1—2.9 Hacrosiuero PykoBoacTa;

By — pa3Mep BBHIIYCKHOrO OTBEPCTHA IS KpynHoOH dpaxuuu. Hatyp-
HHH KDYNMHOKYCKOBOH MaTe€pHa] paccMaTpHBaeTcA 3Jech Kak
CMeChb, <cocTOsillasg TOJbKO H3 ABYX KOMIIOHEHTOB: KDYIHOH
¢ppakuuu 4 MeAKodDpaKLHHOHHONH COCTABJAIOLIEH;

m — NpPOLEHTHOE COoAepXKaHUEe MeNKODPAKUHOHHOH COCTaBJAOUIEH
B HATYPHOM Martepuale.

2.13. Beanunna Byx AONXKHA ONpeAensiTbCA KaK AN XOPOILIO ChINY-

yero KyCKOBOTO MaTepHanaa no dopmyJe

Bx = (3 + 3) amax, (10)
rle dmax — Pa3Mep MAKCHMAJbHOTO KYCKA CHIIYYero MarepHaJa.

[IpumenuTesbHO K npoueccy ApoOJeHHS KPYNHOKYCKOBHIX CHITY4HX
MATEPHANOB CJeAYyeT MPHHUMATh DAmax JJAA NPOAYKTA MeJKOro apobJie-
HHA NpH MaKCHMaJbHOM pasMepe yactul 20—100 MM ¥ 3Qmax ANA
MPOAYKTa cpefHero ApoOGJeHHs NPH KPYNHOCTH KYCKOB n0 300-—400 mMm.

[Ipy pacueTe Ha HerHjapaBJHYeCKOe HCTEeYEHHe, KOTOpPbIA BeIETCH
10 YCJOBHIO HCK/AWYEHHs KaHanooOpa3oBaHuf, cCJelyeT TPHHHUMATH
Bx=0, tax Kak XopolIO CHINYYHH KYCKOBOH MaTepHan He obpasyer
YCTOMNYHUBBIX KaHaJIOB.

2.14. Pa3Mep BBLIIYCKHOIO OTBEPCTHS, BHIYHCJACHHBINA AJ1 KPYHHOKY-
CKOBOTO MaTepHaJa B LieJoM, He JOJI3KeH OblTh MEHbIlle pa3Mepa OTBep-
CTHAl A1 KPYNHOH (ppaKUHH:

Br > By. (11)

2.15. Ecan chHnyuyuit mMaTepHasn He COIEPKHT MeNKoPpaKuHOHHOH
cocTapaswlei (1. e. m=0), ero cileAyer CYHTaTh XOPOWIO CHINYYHM H
olipeleNTh Pa3Mep BLITYCKHOro OTBepctus OyHkepa no cdopmydae (10).
BeanupHa yrJoB HaKJOHA CTeHOK OyHKepa JJs TAKOro MarepHana He
OrpaHHYHBAETCH YCJOBHAMH HaAeXHOro ucredeHus. OHa moJsiKHa onpeje-
J9TbcSl Tpeb6oBaHHeM 3KOHOMHYHOCTH KOHCTPYKIUH OYHKepa.

2.16. Yripl HakJoHa cTeHOK OyHKepa AAA KPYNHOKYCKOBOTO Mare-
pHasa, cojepixkaigero MeJKODPAKUHOHHYI0 COCTaBJAAKINYIO, MOJXKHB!
NIPHUHUMATLCS KaK 1J19 MeJKOPPaKILHOHHOro Marepuana.

ONPEAEJEHHE TEOMETPHUYECKUX NMAPAMETPOB
BYHKEPOB C YYETOM HU3MEHYHUBOCTH
GU3HKO-MEXAHHYECKHX XAPAKTEPHUCTHUK
MATEPHAJIA 3ANOJIHEHUA

2.17. ¥13-3a BO3MOXHOH M3MEHUHBOCTH XaPaKTEPHCTHK CHITIyuYero Ma-
Tepuaia, nocrynampliuero B OyHKep, pacuer TeOMeTPHYECKHX mNapaMeTpoB
cjaeayeT BecTH TakuM o0pa3oM, utobsl ofecneunTb Tpedyemyio Hajgex-
HOCTb HCTEUEHHs MaTepHasa, HEeCMOTpPS Ha HU3MeHEHHEe ero XapakTepH-
cTHK. OCHOBHOH (pAKTOD, BJHSAIOIWIHA HAa H3MEHEeHHe XapPaKTEPHCTHK, —
3Ta BJIAaXHOCTh MAaTepHana, W3IMEHeHHe KOTOPOH HOCHT, Kak TIpaBuJIO,
nepuoAHUYeCKHNH XapakTep.

2.18. [Isas sbinoJsHeHUs pacyera, of0eClnedyHBAIOLIEr0 HageXHOe HCTe-
yeHHe CHIIYYEro MaTrepHaa B YCJAOBHSX NePeMEeHHOM BJAMHOCTH, HeoBxo-
AHMO HCCJeNOBATL MaTepHaa TMOoCJefoBaTeNbHO NPH HECKONbKUX TNO3H-
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HUsiX BJAXKHOCTH, KaXKIAHH pa3 NpUMEHAS B NOAHOM o6beMe METOMHKY,
H3JJOXXKEHHYIO B yacTH | Hacroswero PykoBoacTBa, ¥ moayyuTh Xapakre-
DHCTHKH AJS KaXHAOH TNO3HIHUH BJAAXHOCTH wMartepuaJga. HameneHue
BJAXXKHOCTH JOCTHraercd B JafOpaTOPHBLIX YCJOBHAX HCKYCCTBEHHO Y-
TEM YBJAaXHEHHs CbIIYYero MaTtepHaja IIDH TUlaTeJbHOM €ero IepeMeLly-
BaHuH, [Jocae ouepeaHOro YyBJAXKHEHHUS MaTepHas A0JKeH OhTb BHIAEP-
KAH B 3aKOHCEPBHPOBAHHOM COCTOSIHHHM He MeHee 12 y 10 HAuaJa HCTIHI-
TAaHUH.

2.19. Tlocne onpenenednss XapakTePUCTHK MNPOU3BOAHTCA pacuer
reOMETPUYECKHX [1apaMerpoB OyHKepa MAJs KaxXJA0Hd H3 HCCJIENOBaHHBIX
MO3HIHNN BJAXHOCTH MaTepHaJsa B COOTBeTCTBHH ¢ mna. 2.1—2,18. B pe-
3yJbTaTe pacuera noJydyaercd 3aBHCHMOCTb Te€OMETPHYECKHX I[apamer-
pOB, HallpHMep pa3Mepa BHIIYCKHOrO OTBepCcTHA OyHKepa OT flepeMeHHON
BJAXHOCTH chinyyero Marteprnansa. OOBIYHO 3aBHCHUMOCTb Pa3MEpOB BHI-
IYCKHOI'O OTBEPCTHA OT IEePEeMEHHOH BJAXHOCTH HOCHT 3KCTPEMAaJbHLIH
XapaxkTep ¢ SABHO BbBIpAXKeHHbIM MaKCUMYMOM. ViHTepBan BJIaXKHOCTH AJA
HCCJIeOBAHHA MaTepHaJia NoJXKeH BHIOHDATbCA B KaXAOM KOHKDETHOM
cJiyyae ¢ TaKHM pPacyeTOM, YTOOb! BHIABHTH 3TOT MaKCHMYM. |

2.20. TIpu oxkoHuaTeJbHOM BbIOOpEe pa3sMEpPOB BHINYCKHOrO OTBEPCTHS
MOTYT OBITb [Ba CJyuyaf: KOria pacueTHasi BJAXKHOCTb MOXeT OHTbL OIl-
peleneHa U KOorja €e onpejejsieHue 3aTpYAHEHO.

2.21. PacuerHassi BJaXHOCTB MOXKeT OBITH OlpeAeJieHa TOJLKO HA
OCHOBAHHUHM aHAJHU3a CTATHCTHYECKHX [AAHHEIX O pacnpeiesieHHH BJaxKHO-
CTH MaTepHaJ/aa HA JaHHOM OOBLEKTe B TeueHHe rojfla H/AH HECKOJIbKHX JIeT.
B pesyarTaTte aHa/u3a CTPOHTCA THCTOrpaMMa M (YHKUHS CTaTHCTHUe-
CKOro pacupefeyieHHsl BJAaxHocTH. J{as oKoHuaTeabHOTO BHIOOpa pasme-
POB BBINNYCKHOTO OTBepCTHA OyHKepa HeoOXOIUMO COBMECTHTh IpadHKH
3aBHCHMOCTH Pa3MepPOB BBUMIYCKHOTO OTBEDPCTHS OT BJIAXKHOCTH H (PYHKIHH
CTAaTHCTHUECKOTO paCHpeNeNeHHs BJAAXKHOCTH. IDTO AaeT BO3MOXHOCTH
ONpejeasTh pasMepbl OTBEPCTHS B COOTBETCTBHHM € KejlaeMOH Hajgex-
HOCTBIO HCTEUEHHUSA.

HaneXxHoCTb HCTEUEHHWS CleflyeT OPHHHMATh B pasmepe 95%. Toraa
B KauecTBe paCuyeTHOH BJIAXHOCTH NPUHHUMAETCS Takoe lpedesbHOe 3HA-
YeHHe BJIAXKHOCTH, BEPOATHOCTbL NpeBHIIEHHS KOTOPOro cocrasJsier 59,
(ompenensiercs no rpadHKy (QYHKUMH CTATHCTHYECKOTO paclpeneeHHs
BJAXKHOCTH), @ B [KA4eCTBE OKOHYATEJbHOr0 3HAUEHWS pa3Mepa BHIMYCK-
HOTO OTBEPCTHA INPHHUMAETCS 3HAYEHHe, COOTBETCTBYIOUEE 3TOH BAaNK-
HocTH (ompepensercss MO rpadHKY 3aBHCHMOCTH DPAa3MepOB BHITYCKHOrO
OTBE€PCTHST OT BJAXHOCTH, PHC. 9).

2.22. ECJIM CTAaTHCTHYECKHX [aHHHIX O paclpefeNeHHH BJAXKHOCTH
HET M PACHETHYIO BJIAXKHOCTb ONPEAENHTb HEBO3MOXHO, TO OKOHUaTe/b-
HBIA BHOOpD pa3sMepOB BLINYCKHOTO OTBEPCTHHA AeNAIOT TOJLKO HA OCHO-
BAHHH 3aBHCHMOCTH pAasMepOB OT BJAXHOCTH, DYKOBOACTBYSICH CaMHM
XapaKTepoOM 3TOH 33aBHCHMOCTH. 3Aech MOTryT ORITb ABa CJAyYas:

1) cuimyuyniti MartepHaJd MaNoOCBA3HBIA: ero bH3UKO-MEXaHHTeCKHE
XapaXTePHCTHKH JIHUIL B HE3HAUUTEJbHOH CTeNeHH 3aBUCAT OT BJAXKHO-
CTH. ['paduk 3aBHCHMOCTH pasMepoB BHITYCKHOTO OTBEPCTHS OT BJaX-
HOCTH HMEeT BHJA NOJOTOH JHHHH C HEBHICOKHM MAaKCHMAaJbHbIM 3Haye-
HHeM HJH 0e3 BBIDAXKEHHOro MaxcuMyma. B 3ToM cayuae ciaeayer npu-
HATb B KaueCTBE NPOEKTHOr0 pasMepa BHINYCKHOrO OTBEPCTHS €ro Mak-
CUMAJIbHHNA pa3Mep;

2) coinyunft MaTepHan OTAMYAeTcH GOJBLIOR CBSI3HOCTbIO, rpaduK
3ABHCHMOCTH DasMepOB BBHIYCKHOTO OTBEPCTHA OT BJAAXKHOCTH HMeeT
KPYTOH H pe3KHfl nepexoa K MaKCHMAaJbHHM 3HAYeHHAM OTBEPCTHA, KO-
10Pbl€ MOTYT OKa3aTbcA HepeanbHO GOABHIHMH — A0 HECKONBKHX METPOB.
B aToM cayuae GynkepoBaHHe maTepHasa 6e3 clenHadbHHX MEPONDHA-
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THH Heueslecoo0pasHo. BO3MOXeH DAl BapHAHTOB TaKMX MEPONPHATHIL,
KaK, HalpuMep, OrpaHHyeHHe BJIAXKHOCTH [0 ONpeAeNeHHOro Ipejaena
(TOraa pasMep BhIMYCKHOro oTBepcTHst OyHKepa cjaefyeT HasHAuaTh B CO-
OTBETCTBHH C BHIOpaHHLIM NPENENOM BJIAXHOCTH, O rpadHKy 3aBHCHMO-
CTH DPa3MEPOB BLINYCKHOTO OTBEPCTHSI OT BJIAXXHOCTH; AJiSl OrpaHHYEHMS
BJIAXKHOCTH AOJIKHA OBITh NPEeyCMOTPEHa Cyllka MaTepHasa); NpoMbiBKa

P
Puc. 9. 3aBHCHMOCTDL

\ I B POB BBINYCKHOTO OT-
200 BepcTHA  GyHKepa OT

| + BJAMHOCTH  CHINYYEro
fmo | Z . lﬁ—‘ MaTepHana
100 PQ 2 % —_ ! — kBagpaTtHaa dop-

= Ma BbINYCKHOI'O OTBep-

" 2 g 0 CTHA; 2 — NPSAMOYIoOAb-
0 ! 4 T | I| .|ll||||u|.-v-“ ’ ’2 3 !4 !5 w ' H&H dJODMa BHHyCKHO'

ro OTBEepCTHA: J —
rHCTOrpamMMa BJ1Aa¥K-

HOCTH cCHITYUYErg mMare-
02 | b4

rd | bHuana (P; — yacrora

407 caydaep nonajgaHnsg
L BA2XHOCTH B HHTEp-
04 \ _| J Ban); 4 — bynxIHA

A CTATHCTHYECKOTO pac-
| : npefeseHHs BJaXKHOC-

_ _ ™
g6 _}az ™ (F yw— cymma uac-

p* ToT); W — BNaXKHOCTH
08 { CHINyYero MartepHana:

B — mupuHa BLHINYCK-
095 HOro orBepcTHs OVH-

’ - — N Kepa

Fio

MATE€pHaJia ¢ HeJiblo YAAJEHHA MEJKHX TVIMHHUCTBIX UY3aCTHI, BHI3BIBAIOLIHX
MOBBIWIEHHYI0 CBA3HOCTb;, OTKa3 OT OYHKEPOB H 33aM€Ha HX MaJIOSMKHMH
BOPOHKaMH, paboTaloUlHMH Ha NMPOXOJ, € MOTPY3KO{l B BOPOHKH NPH MO-
MOILUH rpefidepHblx KpaHOB. OKOHUAaTeNbHOE peuwleHHe NAOJKHO MpPHHH-
MAaTbC] Ha OCHOBaHHH TEXHHUKO-3KOHOMHYECKOTr0 pacdyera BapHAHTOB.

NPUJJOXEHHE
NPUMEP PACYETA

Tpebyerca omnpeleanTb reoMeTpHUYecKHe napaMmerpu OyHKepa A
MEJKOJAP0O/eHOro OOKCHTA KPYMHOCTbIO 0—30 MM, BJIaXKHOCTH KOTO-
poro mensierca B npeneaax 2,1—12%. Hecmorps na HaMeHenHe Biaixk-
HOCTH, HANeXHOCTp MCTEUEHHN AONXKHA Guth 959%. ByHukep npepnmaaua-
4eH OAA BTOPOH OYyepPeNH AEHCTBYKOILEro 3aBoja. MIMeWTCA CTaTHCTHUe-
CKHe gaHHbhie 00 H3MEHEHUH CDeXHeCMEHHOM BAAXKHOCTH 32 HECKOJBKO
Jaet (Taba. 1).
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Tabanuua l

Yucao YacTota Hucano HacTtoTa
cjAy4aeB | cJaydaen CJIy4aeB CJay4aeB
'panuuna MH- |nonagauun | nomapanms|{ I'Panuua  HH- |nopananusa | nonmagaHus
TepBaJga BJaK- BJIAIKHOCTH | BNA>XKHOCTH TepBraJa BJdXK- BJAAMKUOCTH | BJaXKHOCTH
HOCTH, % B HHTEp- | B MHTEp- HOCTH, % B HHTED- | B HHTep-
BaJI BaJ BaJl BaJ
i e . -
I
2,1—2.5 l 24 0,006 | 7.6—8 { 142 0,033
2.6—3 47 0,010 8,1—8.5 63 0,015
3,1—35 | 166 0,040 8,6—9 59 0,014
3,6r—4 389 0,093 9,1—9,5 25 0,006
4,1—4.5 573 | 0,136 9,6—10 16 | 0,004
4,6—5 746 0,178 || 10,1—10,5 9 0,002
5,1—5,5 609 0,145 10,6—11 3 | 0,001
5,6—6 494 0,117 11,[—I1,5 I —
6,1—6,5 336 0,081 11,6-—12 4 | 0,00l
0,6—7 296 0,070 -
71—75 202 | 0,048 Bcero | 4204 | 1

Haa peulenus 3Tolt 3agayd  Oulad onpeneseHH (PHIHKO-MexaHHYe-
CKHE XAapAKTEPHCTHKM (PpaKUH# MHHYC 3 MM TIPH HECKOJLKHMX IO3HIHAX
BAaxuocrtu: 4,2; 7,1; 10,2; 11; 12%. Conep:xxanue dpakuua MHHYC 3 MM
B NIpeACcTAaBHTeJbHON mpobe HaATypHoro marepuana cocrasdsiio 40%.

PACYET TEOMETPUUYECKUX NAPAMETPOB BYHKEPA
MO OTAEJIbHBIM MMO3HUHUSAM BJIA)KHOCTH

DuznKo-MexaHHYeCKHe XapaKTePHCTHKH MpPH BJaaxkKHocTHE 4,29% npen-
CTaBJIeHHW HAa PHC. 8.

I10 (QYyHKUHA HcTeyeHHS (cM. pHe. 8,a), 3bhdeKkTHBHBIE Yraul Tpe-
HHA (cMm. puc. 8,6), yram BHyTpeHhero TpeHus (pHc. 8, 8), JHHHUA {Ipe-
J€JIa TeXYy4YeCTH Y CTeHKH, XapaKTepH3ywllas yroJ BHELIHEero TPeHud 1o
craqu Mapke Ctr3 (cMm. pHe. 8,2), o6beMHHit Bec (cm. pHC. 8, 5)1. I'pa-

GUK GYHKUMH HCTeyeHHR anmpPOKCHMHDOBaH JHHHeH Ve=1,7 V% .

PACHET NAPAMETPOB BYHKEPA
C TNHAPABJIMYECKHM HCTEYEHHEM

INnsa pacuera HeoOXOAHMO OPHEHTHPOBOYHO NDHHATbH BEJHUHHH 3¢-
¢eKTHBHOTO yraa TpeHus & H yriaa sHemrHero tpeudsa @’. Beauwuupna 6
AJiIT HCCJAeAOBAHHOTO OOKcHTA MeHseTcs B npepenaax o56—60° (cwm.
pac. 8,6), nmosromy npurumaem 0=60°. ¥Yroa @’ moutH He MeHseTCH
H paBeH 31°. Kpome TOro, sseco caeayer NpHHATH ¢opMy BHIOYCKHOTO
OTBEPCTHA OyHKepa: KBajApaTHYIO, KpYFAYI0O HJAH NpAMOYTOJbHYI, TaK
KaK OT 3TOro 3aBHCHT BHIOOD COOTBETCTBYIOIIHX KO3pPHUHEHTOB B XO0Je
OCJAERYIOMEro pacyera.

[Ipoussenen pacuer BHavane Ajas cAyuas KBaapaTHOH H KpyrJiof
¢opM orBepctua. Iaa xapaktepuctuk 0=60° n ¢'=31° K03 PpnuHeHT
HCTEYEHUs cJeayeT noabupartes no Homorpammam (cm. puc. 7, 8). Kosd-
(PHLHEHT HCTEUEHHS oOnpeJesaserTcd B 3aBHCHMOCTH OT Yrjla BHENIHero
TpeHHSs @'=31° ¥ yria HaknoHa pe6pa BOPOHKH OYyHKepa K BepTHKaJH
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0, xoTopu nNpeacTOUT BHIOpaTh. na 3Toro Ha pHc. 7,8 MPOBOAHUM TIO-
PH30HTAJBHYIO JIHHHIO, COOTBETCTBYIOIIYIO 3HaueHHI0 ¢ =31°, Benuuuuy
0 MOxHO BHIOMPATb B NAHHOM CJayuae Juwb B npepenax 0—13° Ilpwu
6oJiblleM 3HAYEHHH yraa 0 ruapaBinyecKoe HCTeueHHe HeBO3MOKHO. O06-
JacTh THAPABJHYECKOIO HCTeueHHs] Ha HOMOrpamMe oOrpaHHYeHa JHUaro-
HaspHOH JuHHel. [loaToMy npuHHMaeM 3HaueHne O==(12°, O6uH3Koe K
MAaKCHMaJbHO JONMYCTHMOMY. 3HaueHHaM ¢ ==31° u 0=112° cooTBeTCTBY-
eT KoshduuueHT ucreuenus k=1,17.

Ha rpaduk ¢yHkuuu ucreueHus (cMm. puc. 8,4) HAHOCHM  JHHHIO
Ko3(ppHLUHEeHTa HCcTeuyeHHs kR==1,17. Drta JNUHHA OPOXOAHT uUepe3 HAuaJ0
KOOPAHHAT MOJ yIyioM K OcH afclHcc, KoTaHreHc Koroporo pasen 1,17
[lonyyuBiueficA Touke nepeceueHUs ¢GYHKIUUH HCTEUEHHS M KO3(pdUlHEH-
T4 HCTEYEHUSA COOTBETCTBYeT Ha puc. 8,6 3bPeKTHUBHBEIA YroJ TpeHUs
6 =60°, BeJIMUMHA KOTOPOTO COBNAJaeT I OPUEHTHPOBOYHO MPUHATOH. Ec-
JIU COBNMAJeHUS HeT, TO XOJA pacueTa cjeayer NOBTOPUTb: OPUEHTHUPOBOU-
HO NPUHATb HOBOe 3HauyeHHe §, ellle pa3 onpeAesJUTb KOIPGUIHEHT HCTe-
YCHHS W HAWUTH HOBYIO TOUKY lepeceueHHs (DYHKIIUN HCTEUEHHA U  KOIP-
(PULHEHTAa HCTEUEHHUS,

[TonyuuBiiasacs TOYKA NepecevyeHus ONpedesieT BEJUUHHY [, =

=3,38 krc u o6beMHH# Bec v=1,92 1c/M3.
BeauurHy fo MOMKHO ONpefe/MTL H aHAJAHTHYECKH mo ¢opmyae (8).
[TockoMbKY ypaBHeHHe NJHHUH GYHKLHH HCTEYEHHS B HameM caydae Ve =
1

"":1.,7‘/]‘2j

myJay (6)]. Toraa no dopmyse (8)
2 I

=177 '=2,89¢

TO 3MIHPHUeCKHe Ko3bhduuueHTH a=1,7; b=2 ‘[cMm. ¢op-

Tak xak k=1,17, 1O f; =2,89-1,17=3,38 xrc.

[Ipumeuvanune OO6G0O3HAUEHHe BEJHUHMHEI f¢ CO HUITPHXOM IPHHATO
IJIS cJydyasi, KOrja 3Ta BeJHYHHA BhIpaXKeHa B €AHHHIIAX CHJH BMECTO
eIUHHL HANPSXEHUST BBUAY TOro, urTo (PYHKUHSA HcTedeHHdA (puc. §, a)
MIOCTPOEHA B eAMHHUAX CHJBI, 370 OOBIUHO jAenaerca AJd yA0OCTBa
3KCIepPHMEHTATOPa, TaK KakK 3aMephl YCHJIMA To NpubOpy CHHUMAKOTCH B

3THX eJUHHIAX.
Uro6el TepeBeCTH BEJMUHHY [, B €OMHHIB HAMPSAXEHHUA, HYXHO

pasAe/UTh €€ Ha TJoNIAjdb CeueHHS TIPHMEHSeMOro CABUroBoro npudopa
(8 nanHoM cayuae 65,6 cm?):

_ fié B 3,38 xrc
fe = 65.6 65,6 cm®

[IlupuHa BHIMYCKHOrO OTBEPCTHS paccuuThiBaercs no dopmysne (7).
Kosdduuuent A onpenensercsa no rpadguxy Ha puc. 6,a. Tak kak B pa-
cyeTe TPHHSAT YroJ HarJOHa pebpa BOpOHKH 0=12° TO 4N KBAZpAaT-
HOTO BbIMycKHOro OoTBepcTHsi A=2. Torja mupUHA BHIIYCKHOTO OTBEP-

CTUA

= (0,002 krc/cm?.

0,052

B>2 1000 = 54 cM.

¥

Ecan ¢opMy BBITYCKHOrO OTBEpCTHS NPHHATHL KPYIJIOH, TO Bce pa-
CYCTHBIE JAHHBIE OCTAITCA TAKHMH Ke, 3a HCKJIIOYeHHEM Ko3hduilieH-
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Ta A, xoTopHi N0 rpadHKy Ha pHc. 6,a OAR KPYrJoro oTBepCTHA Pa-
BeH 2,2. Toraa guameTrp OTBEpCTHA

0,052
B>2,2 — = 1000 =60 cu.

¥Yros HaKJOHA pebpa BOPOHKH ¢ KBAaJpPATHBIM OTBEpPCTHEM HJH ee
obpa3sywlie B KOHHUECKOH BOPOHKE C XKPYrJbIM OTBEPCTHEM B TIpHMe-
pe 0=12° ¥roa HakJOHA CTEHKH BOPOHKH C KBaJApaTHHIM BBITYCKHBIM
OTBEPCTUEM NOJXKEH OLITh BLIUHCIEH MO dopmyne

tg 12°

Ve

[Toayuusiacb BeqMyHHA Yryaa HaKJAOHA CTEHKH K BepTHKaAH 6 ==9°.

Has npaMOyroapHOH (OpMBI BHIIYCKHOrO OTBEPCTHA NPHHHMAIOTCA
Jpyrue 3HauyeHHA KorddHIHeHTA HCTEUEHHHA, TMOITOMY pacuer npsaMmo-
YrOJbHOro oTBepcTHs OYAeT ¢ caMOoro Hauajda OTJHYAThCA OT pacyera
KBaJAPaTHOrO.

HcxoaHble DaHHble AASA pacue€tra MPAMOYrOJIbHOrO OTBEpPCTHA OcCTa-
I0TC TeMH xe: 0=60°, @'=31°. Ho BeauunHa xos3ddHllHeHTA HCTeye-
HUs1 noalupaercss No ApPyruM HoMorpammam (cMm. puc. 7,2). ¥roa #Hakno-
Ha CTEHOK OYHKepa MOXHO BbIOHpATh 34ech B 60Jee IIMPOKHX Npeaesax:
xo 20° a ne mo 13° kak npH KBajapaTHO# dopme oTBepCTHUA. BribupaeM
=18, OJH3KHA K MAaKCHMaJbHO BO3MOXHOMY. Torma KO3(phHLHEHT

Hcreuenust k=1,1, a peanunHa f; =2,89-1,1.==3,18 xrc, Han
3,18

fe = Eﬁ—' = (0,049 krc/cMm2.

Kospdbuunent A aas mOpsAMOYrOJbHOIO BBIIYCKHOTO OTBEDPCTHS IO
puc. 6,a pasen I,l, rak kak 0=18". Toraa WwHpHHA BHINYCKHOTO OTBEp-

cTHA 110 dpopMyne (7)
0,049
B>1,1 —-i-—g—- 1000 = 28 cM™.

¥

tg 8’ = = 0,15.

JIMHHa BBHIIIYCKHOroO OTBepcTHA A0JXKHa OLITh He MeHee dYeM B TpH
pasa Oouible ILIHPHHBI, TTO3TOMY pPasMep BHIYCKHOro oTeepcTHsl — 0,3
X 0,9 M.

Yroa HakJaoHA pe6pa BOPOHKH C I[IPAMOYTOJbHHIM OTBEPCTHEM JH0JI-
KeH NMPHHHMATbCA TAaKHM XKe, KaK Aas pe6pa BOPOHKH ¢ KBaApaTHBIM
OTBEPCTHEM.

PACYET NMAPAMETPOB BbYHKEPA
C HETHAPABJIMMECKHM HCTEYEHHEM

Kak # 8 caydyae ruipaBAHUYECKOTO HCTEUEHHH, HeOOXOAKMO NPHHATDH
OPHEHTHPOBOYHO BEJHYHHY 3(deKTHBHOro yrjia TpeHHsa O, a BMecTO yr-
Ja BHEIHEro TPeHHs 3Jech NPHHHUMAETCA YroJ BHYTpPEeHHEro TpeHHs .
[lenecoobpa3Ho npuusats § =58° T. e. MeHbie, yeM AJA I'HAPaBJIHYECKO-
o HCTEUEHHS, TaK KakK KO3(PPHUUHEHT HCTEUeHUA A HEeTHADPAaBJIHUECKOTO
HCTeueHHsE OOLIUHO moJyuyaeTcss MEHblle, A TOUKA NEPEeCeucHHs ero ¢
G YHKIIHEH HCTEeYeHHs JIeXKHT Ha rpauKe mpaBee. ¥Yroa BHYTPEHHEro
TPeHUAA @ =45° npubausutenbHo nocrosaten. na §=58° u p=45° mno
rpadHKy Ha puc. 7, o onpeaenserca k=23

[Io dopmyse (8) f;=2,89-2,3=6,65 Krc, W/
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6,65
fo = 65 6 = (0,101 xrc/cM

Kospduurent A onpenensiercs no rpabuky puc. 6,06 paa @=45°
A=4,1. 1o dpopMmyae (7) B cayyae HerHZApaBJHYECKOrO HCTEUYEHHS oOrnpe-
aeJsieTcsl JHAroHaJb BLIITYCKHOIO OTBEPCTHS:

D>4,1 2,10 1000 == 200
=57 "9 08 = 5 A

B coorBercTBHH ¢ 3THM pacderoM ¢(OpPMa BHIIYCKHOrO OTBEPCTHSA
MOKeT OnlTb KPYTJoik AHAMETPOM 2 M JU60 KBaapaTHON ¢ JHAroOHa/blo
Takxe 2 M. EcJH NpHAATE OTBEPCTHE NPAMOYrOJdbHON (QOpPME, TO €ro
AHAroHa/Jdb TaKXe ROJXKHA ObiThb 2 M, a ero IWHPHHA He MeHee ONpeje-
nsgeMoii no ¢opmyae (7). Yrosn HakAoOHA CTeHOK OGyHKepa He sABJsercH
B CJAyuae HerdjpaBJHYECKOro HCTeYeHHS CTPOTO perjiaMeHTHPOBAHHHIM.
Pekomenayerca npuuumare 9=30°. KosddbHuuent ucreueHus TpH Ta-
KOM yrJje HakJoHa paseH 1,7, Torpa

f.=2,89-1,7 =4,9 xrc, wiu

4,9
fﬁ - 65,6

Koadpduuuest A=1,15 npunumaerca mo rpacduxy Ha pHc. 6,a ana
yrja HaxnAoHa cTeHox §=30°

0,074

2,08

JInuHa npsAMOYrOJBbHOIO BHIYCKHOr'O OTBEPCTHSA
L=V D*—B2=1,95 M.

Takum oOGpa3om, pa3mMep NPAMOYroJbHOrO OTBEPCTUS COCTABJASET
0,4X1,95 M. Moryr ObITb TPHHATH H JAPYrHe pa3Mepb CTOPOH IPSIMO-
yroJoHoro orBepcTHs, Hanpumep: 0,8X1,8; 1X1,7 m 1 T. A., IpA Heol-
XOOUMOM COOJIOJEHHH YCJAOBHUA, YTO JHAroHaJdb JIOJXKHA OLITH pPaBHa
2 M. OObsicHSAETCA 3TO TEM, YTO AHAroHaJb OTBEPCTHR ABJAAETCHA pacuer-
HblM pa3MepoM AJA Heruapapinueckofl gopmbl HcTeueHHd. OHa p0JKHA
OblTh GoJbllie KPHTHYECKOrO [AuaMeTrpa YCTOHYHBOro KaHaJsa, KOTODHI

= 0,074 krc/cm3.

B>1,15 1000 = 41 cmMm.

Taonuwuga 2

Bua nHcredenus

rHApaBJIHaIecKoOe HerdipaBianHyeckoe
FeomeTpHueckHe ¢bopMa BRINYCKHOFO OTBEpPCTHS
lapaMeTpHhi - _
IIPAMO- npsAMO-

{ KBaApaT | Kpyr YTONBHHK KBajpar Kpyr YI'OJIBHHRK

— ———

Pasmepsr Brnyck-|{ 54 xX54 (& 60 13090 {140x 140 | 200] 40X 195
HOrO OTBEpPCTHSA, CM

Yroa HakJoHa| 8l 81 72 60 60 60
CTEHOK K TI'ODH3O0H-
TaJdHn, rpan !
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MOXKeT 00pa30BaTbCA B ChillyueM MaTepHaJje, H JHaMeTpP KOTOPOro orpe-
nensiercst no popmyae (7).

PesyabraThl pacyeTa reOMeTpHUECKHX TIapaMeTpos OyHKepa npw
BJAAXKHOCTH 6okcura 4,2% csenedn B Taba. 2.

ONMPEAEJNEHHUHE TEOMETPHYECKHUX NMAPAMETPOB
BYHKEPA C YYETOM HEPEMEHHOH BJAXHOCTH

MATEPHAJIA 3AINIOJIHEHHSA

Tak e, KaK 1J BJAaXKHOCTH 4,2%, OLUIH TONyYeHH XapaKTepHCTHKH
GoKcHTa M PACCUYUTAHbl PA3MEPH BHNYCKAOro OTBepCTHA OyHKepa u aas
LPYrux nO3HUHH BJAAXKHOCTH.

PesyabTaThl pacuera AJA THAPABJIHYECKOTO HCTEUEHHUs MpejcTaBJie-
Hbl B Ta0J. 3.

Tab6auua 3

BaaxHocTb, % 4,2 7,1 10,2 11 12

. a—

CTopoHa KBajapaTHoro oTBepctus,| ©4 95 | 245 | 260 | 230
CM ]

il - ——— —

Yron HaK/JOHa CTEHOK K ropusoH-| 8l 76 76 76 76
TaJH, Trpaj

HIupuna npsmoyronbHoro orsep-| 30 55 | 1156 | 130 | 105
CTHS, CM

Ay S

Yron Hak/iOHa CTEHOK K TropH3oH-| 73 70 70 70 70
TaJld, rpaa

Ilo paHHHM Ta6Ja. 3 MOCTPOEHH rpaHKH 3aBHCHMOCTH Pa3MepoB
BHUTYCKHOTO OTBEpPCTHA OT BJAaXXHOCTH MartepHanaa (iHHud / B 2 Ha
pHC. 9). 3aBHCHMOCTb HMEET 3KCTPEeMaJIbHLl XapaKTep H NDOXOAHT ye-
pe3 MaKCHMYM, KOTOphiH HAcCTynaeT QpH BaaxHocta 119%.

Tenepb Mo HMEIOUIUMCS CTATHCTHYECKHM JAaHHHM HeoOXOAHMO IIO-
CTPOMTbL THCTOrpaMMy H (HYHKUHIO CTAaTHCTHYECKOro pacnpeneneHus
BJAXKHOCTH. 'HcTOrpamMMma crpoutcs caeayiomum obpasom: Ha ocH abc-
HCC OTKJAAHBAaeTcss HHTEPBAJ BJAAXKHOCTH, a H2 OCH OpPAHHAT — YacCTO-
Ta MONAaJaHUA BJAXKHOCTH B 3TOT HHTEPBAJ, T. €. OTHOUIEHHE YHCAA CJay-
yaep MONAaJaHUSl B HHTepBAJ K OOLIEMY YHCAY PAaCCMOTPEHHHX CJYuYaes,
XoTtopoe paBHO 3aech 4204. UYacrora BoiuHcaeHa B Taba, 1. PyHKUHA
CTATHCTHYECKOTO pachpeflefieHHsi CTPOHTCA NyTeM [IOCTEMEHHOTQ CYMMU-
pOBaHHs YacTOT WJAH OPAHHAT FHCTOTpaMMH. Pe3y/bTaTR CYMMHpPOBaHUSA
npHusegeHH B Tabna. 4.

['padpuk GYHKUHH CTATHCTHYECKOrO pacnpeeyieHHst H rpadHK 3aBM-
CHMOCTH Da3MepoB OTBEPCTHS OT BJAXKHOCTH CTPOATCA Ha OJHOH H TOM
Xe ocH abcuuce — ocH BJaaKHocTH (cM. pHc. 9). 310 naer BO3IMOIKHOCTD
X OJHOBPEMEHHOr0 paccMOTpeHHsA. 3agaHHON BeposATHOocTH 0,95 coor-
BETCTBYeT B NAHHOM cJydae BhaxkHocTb 8%. Orto os3nauaer, uto B 95%
BCEX CJyuaeB BJaxHocTh Ookcura He npem3oizer 8%, a OyHkep, pac-
CUHTAHHBLIA N0 (DH3HKO-MEXaHHIECKHM XapaKTepHCTHKaM MartepHana INpH
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Ta6auuma 4

S — i —— Py ——

i | r | ] r
[paHHiLL HH-|2—3 1 2—4 | 2—5 | 2-6 | 27 | 2—8 | 29 l2-—-lU 2—11 | 2—12
TeépBaja BJaxK-
__HOCTH, %

——— - e — el i T e .

Mgt

Yactora (me-{0,016(0,149 (0,463 (6G,725(0,876( 0,957 0,966'0,996 0,999 i
POATHOCT:) no-
l1agaHHuy BJax-
HOCTH B uHTep-
Ban

BaxHocTy 8Y, Gyaer objgagaTb HaleXHoOCTbio B Mcteuennu 959%. Pa-
CyeTHOH BaaxKHocTH 8% cCOOTBeTcTBYeT 3aeCh WHPHHA NPAMOYTOJLHOrO

BRIMTYCKHOTO OTBepcTHa 70 CM HAM CTOPOHA KBAJIPAaTHOrO OTBEDPCTHUS
140 cm.

ONPEAEJIEHHE PASMEPOB BbINNYCKHOTO
OTBEPCTHSA C YUYUETOM KPYITHOCTH
MATEPHAJIA 3ANNOJIHEHHY

[Toayyeunole pasmepn 70 ¢M IONs1 TPAMOYIOJBHOTO OTBEPCTHA H
140 cm ana KBaApPaTHOro MOXHO ObLIO Obl CYHTATH TPOEKTHHEIMH TpH
TOM YCJIOBHH, ecJii OH MAaxcHMaJpHBIH pasMep YacTHL MaTepuasa OBl
3 MM, T. €. MaTtepHaJ COCTOfN OBl TOJBKO W3 (PAKLUHH, NOIABEPrHYTOH
MCNIBITAHMAM HA CABHr. B neHCcTBHTENBHOCTH cOoAepaHHe 3TOH (PpaklUuH
B HATYpHOM MatepuaJse Bcero 40%, a pasmep MakCHMAaJbHOro Kycka Ha-
TYpHOro Marepuana 30 MM, D0O3TOMY OKOHYaTeJbHBIX pacuer Pa3MepoB
BHIIYCKHOTO OTBEPCTHA JOJMXKEH TpOH3BoAHTHes No dopmyne (9). Bxo-
ASiHe B 3TY OpMYyJay napaMerphl HMeOT B JaHHOM IipumMepe CAeAYIO-
Y0 BeJHUHHY: B=70 cM ans npsamoyrosbHoro oteepctusi ¥ 140 cM
AJIsi KBaJAPAaTHOro, Bx==5 Amazx=15 cM; m=409%.

Torga urmpuHa NpAMOYroJbHOTO OTBEPCTHS

Br=70— (70 — 15) (I — —4-(—)*-)2 = 50 cM;
100
CTOPOHA KBAJPATHOrO OTBEPCTHS
By = 140 — (140 — 15) (1 — -‘-4-9—)2 = 95 cM.
100
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