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BBEIEHUE

B coorseTcTBMR C DopydeRmeMm Iaasyraeocoramesnd HayyHo-mccae-
NOBAaTeJbCREYl U HPOSKTHO-KOHCTPYKTODCKHY EMHCTETYT OGOrameHus
TBEPIHX rOPDYMX MCKONAeMHX paspadoTas HACTOAUYD MeTONEKY Onpene-
JICHEA NPOE3BONMTEJILHOCTH PE30HAHCHHX M HMHE[IMOHHHX I'DOXOTOB [pHA
CYXOM I'DOXOYCHEM RAMEEHHX yrJiefi aHTDAETOB X I'OPOYEX CJARIeB.

Meronura cocTaBjeHa Ha OcHOBe 0GOCmeHHA (GaRTHMYECKHX NAHHHX
padoTH I'POXOTOB YKQ3aHHOT'O THANA B NPOM3BOLCTBEHAHX YCJOBEAX H
PEKCMEHIyeTCA K NpEMEHeHUD Kak BpeMeHHad IJA ofpeleJieHMd NOTpeC-
HOro ¢poATa rpoxXoueHEA OPE DPOEKTHPOBAHMM HOBHX B PERKOHCTDYKIME
IeifCTBYOMEX NpPeRupRATAR YIOJBHON IPOMHMJIEHHOCTH.

MeTomura corsacosana C HayqHO-HCCAENOBATENbCKEMH  MPOSKTHNEMY
B IPOSKTHO-ROHCTPYRTOPCREME EHCTHTYTAMM MANNHOCTPOMTEJNBHNME SaBO~
JaME 3 TarRxe NPENNpAATEAMA YI'OJBHOZ NPOMHIJIERROCTH.

Hayaro-Eccef0BaTeNECKOMY X NPOSKTHO-ROHCTPYKTOPCKOMY EHCTH-
TYyTy OCOralieHEa TBEepPIHX FOPOYRX MCKOOAEMHX NPONOJRMTE NALbHEmEe
padoTH 0O COBEDNEHCTBOBAHMD METONEKE HA OCHOBE NPAKTHIECRKOI'0 e&
HpEMeHeRAd .

1. ORIME TOJOEEHIA
I.HacToAmaa meTomnka npenHasHavaeTCA A pacdeTa NPOE3BOXE-
TEALHOCTH De3OHAHCHHX rpoxoroB (I'OCT I3I66~67) E EHEDUROHHHX
rpoxoros (ITOCT 10745-64) mpx cyxom rpoXOYeHEN RameHHMX yrueif,



QETPANATOB X CJAANES C OpPEMEHEHEeM MeTalmrdYecKwmx cxT (IOCT
30306-62, TOCT I187-65).

2.]la1 ROERDETHHX YCJIOBN! IPOXOYEHEA B METONNKE YYATHBADTCH
creryoume OCHOBHHe GaKTODH, OoOpeleianmEe NPOE3BONATEJNLHOCTE I'POXO-
TOB YKa33HHOI'O THOA:

I'PaEyIOMETPEYECKER COCTAB XCXOXHOTO;

BJAXHOCTH IPOXOTHMOr'O MaTepHai’;

3¢PeRTHBEOCTE I'DOXOYEHNS;

pasmep oTBepCTER CAT, dopua OTBeDCTER;

pexmM padoTH I'POXOTaA;

HACHMHOX Beo MaTeprEaia,

pacnojioxeEXe CHAT NMa I'DOXOTe.

3.Conepxanme "TDYAEHX" SepeH YyYHTHBAETCHA BHXOXOM OOApemeT—
HOro OPOXYKTa B [XTAHEE I'DOXOTA E COJEDXAHNGM B HOM SeDeH Menee
NOJOBEHH pasMepa OTBEDCTER CHTa.

Bmrguge NPyrEX OPOCEHBANMEX nopepXHOCTe? m fopM oTBepcTHE
YIRTHBAETCH COOTBETCTBYDMEME RoadfunrenTamE.Padogad mromams rpo-
X0Ta OPUHAMAETCA 0O NABHHM TeXHEEYECKO# XapaKTepDACTHRA 3aBONOB -
—X3TOTOBETeNed I'DOXOTOB.

4.3))eRTABHOCTL PPOXOYEHEA ONpejesAeTCA H3 Gajanca
OPONYKTOB IpoXogeHdA no fopwyne:
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0. OBOCHOBAHME OCHOBHHX MOJOXEHVH METONVEM

a)[IpoX3BOSIETEABHOCTE TPOXQTA
HconexoBaHRAME yCTAHOBAEHO,ITO C YYETOM YKA3aHHHX (ARTOPOB,
BARADIEX N2 OPOECC 'DOXOYEHMA yTaell, MPOMSBOXNTEABHOCTH De3OHAHC-
HHX X EHE[TIMOHHHXY I'DOXOTOB HaXONETCA B SRBECEMOCTE OT yXeXbHok
OpORSBONNTENFHOCTH  [IOMANM CHNTA HACHIHOI'® Be¢a MPOCEBAEMOr0 MaTe-
prass E Eo3(fMnEeRTOB  yYETHBANINX BAAXNOCTH NCXOZHOIO MaTepHANR,
pexmy rpoxora N gopsy oTBepcTE} mpocerBapmefl DOBEPXHOCTH.

B oCmem BExe 3Ta SaBNCEMOCTE MOXeT OHTH HDEJCTEBJAeHA B
crexypmeM BERE:

ﬁ:;ﬁ.nxpmp, 1/3, W)

rne A - npoEsBoxETeLHOCTH TpexoTa oo OETaEED, T/9;
¢ - yheXBRAs NPOM3BONETENBHOCTH IO NETAHED C ONHOI®
KBaXpaTHOro MeTPA CETA, r/uz-q;

F - moxesmas miomaxs cara, W%,

Rs,Kp, Kp ~x03PPHIMEEHTH, Y MTHBADDNE COOTBETCTBEHHO BJAAXHOCTE NMCXON~
HOT'0 MaTepralza, peXEM IpoXoTa X GopMy OTBeDPCTHE NMpoceN-
Bapme HOBEDPXHOCTE.

Dpmsevanre.B fopmyxy (I ) Ee Bomex KoadNINeET yIRTHBADNER BeC
MaTepraja T@4E REK NOCAENEER yUTeE B OPEBENSHHHX 3Hade-
HRAX yHEeABHOR NMPOE3BOAETENHHOCTE (HDEHATOHX 3a OCHOBY).

[IpOESBOIMTEILROCTE I'POXOTa IO NpoceBy (MO moxpemeTHOMY)
ONpenesSeTCA 3aBECHMOCTHD

ol —
Q,,/f 14 /‘_é‘ > t/q (2)
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rze ¢ - ODPONSBOIETENBHOCTH TDOXOTAE HO OETEEND, T/4;
, /3 - COOTBETCTBEHHO COIEDPEANE® NOXPENeTHOr'0 B MATAHEH
H 3aCOPeHEe HafpemeTHOI'0 MPOAYKTA HREEEM RJIACCOM, B JOJAX efl.

YneapHas NpPOM3BOARTENHLHOCTE (HATPY3KA C OXHOrO KBANDPATHOI'O
MeTDa CNTA B T/49 ) ompenenseTca Clenypmeff 3aBECEMOCTED:

i=?.A.B.C, he., (3)

TIe i - yZeJbEas NPOE3BONXTEJHHOCTH HO NETAHHD, IPMEATAS
/ 8a OCHOBY IO (JaKTEYECKEM RAHHHM MCIONTARN{t, MPE ycJIO-
BRE: 30PEeKTHBHOCTH I'DOXOYCHHEA Z = 95%,
COnSDXAHMA NONDENSeTHOr'O B NHTAHEM o« =75% ®
BHemHeZ BJAXROCTE MCXOZHOI'O MaTeprasa 1o 3 + 4%
( n/[.«/);
A,B,C - KO3(PMIEEHTH yIRTHBADNEE NPYyTHe YCAOBEA TPOXOYEHMA:
A - comepxanwe 3epen MeHbme I/2 pasuepa oTBepCTHA
CHT B HCXOXHOM; B -~ COnXepxanNe NONpemeTHOr0 NPOLYKTA
B nETAHAE ¥ C - 3§PeRTEBROCTE I'DOXOYEHEA.

3RavYeHnd yIeJbHO# NPOM3BONHTEJHHOCTE ﬁ OpEBENCHH
B Tada.l. ’

IIpx knaccuprragum OypHX yraefi ¥ ropoymX CIaHeB HA pe3o-—
HAaHCHHX ¥ HHE[UHOHHHX I'POXOTaX 3HAYEHNE YLEJbHO! NPOM3BOXHTEJNb-
HOCTE % IafH B TaGd. 2 C y4eTOM BJIAXHOCTH HCXOLHOIO Yris
( w? ) B pasMepa OTBepCTER cET, (IpF pacueTe DPOR3IBONETEJLHOCTH

rpoxora no gopayne (I) xosfdmmmerr Fs B naHHOM Ciaydae yYRTHBATH
He cJaenyert,



Tadmma 1L
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Y2exsHas DDONSBOLETEALNOCTS 4, [DE BHemHell BARKHOCTH NCXonuere e 3:4% X pasue-
Mapra ! pax oTsepcTER CET, MM

yram ! g xe _ ! zoxto ! 13x13 _ '25x25 ! soxso_ _ ! 75x75 _ ! 100 x 100 _ !I50x150

! OpX I'DOXOYCHNEN H& DeSOH&HCHNX IpexorTax

Kame unuit 53 7,1 13,6 18,0 27,0 38,0 - -
ARTpaumT 6.3 8.4 14,6 21 6 34 0 42 0 - -

Kamermit 5,5 7,3 13,3 17,5 25,0 35,0-45,0 45,0-55,0X) 65,0-80,0%)
Aurparr 6,5 8,8 143 21,0 30,0  40,0-50,08) 50,0-70,0% 75,0-100,0%)
lIprMevarNe. YXeabHam NPOM3BOINATEALHOCTH Q C NHIEKCOM €QOTBETCTByeT I'POXOUEHED
BCeX MAPEK yI'AA Ha mepuomx,rpoxorax THoa TUT.



Pasmep ~ ~ -~ T TTTTTTTT oSS sTS TTTT="

oTBepcTER ! _ _Oyporo yras _ _ _ _ ! _ _ _cmammen _ _ _ _ _ _ _
0“, m P.
' Baaxgocrs ( W7), %
, o 30 ! CGoxee 35 ! mo I4 ! Goxee I7
Srayenre yzexrEOZ NPOESBOXETEABHOCTE
; /My
50 x 50 30 I8 30 I8
25 x 25 IS I0 18 7

0)Bi¥ARNe KPyOHOCTH ECXONHOI'O MaTepHana

Tparynomerprdecryi! COCTAB HCXOXHOrO MAaTepEaja X OCOGEHE® CO-—
IlePEAHEE B HeM HEXHETO NPONYKTA,NOEUEEANEr0O OTCEBY, MBAAETCH Bax-
EHM (ARTODOM, BXNADIMM H& TEXHOXOINYECKHe HORasaTe)m PacoTH I'POX0O-
Ta.[lpH paBANX SHAYEHEAX S5JeKTEBHOCTH I'POXOUEHEA, DeXHMa I'DOXOTA
B OTHOCHTEJHEO CyXoM Mareprane (c BHEDE®R BJI2XHOCTHED JIO 4,0% )
OPON3BOXKTEABHOCTh IPOX0OT2 E3MEHAETCA OT COINEPXAHNA HOAPemeTHOro
OPONYKTa B MCXONHOM X KOJEYeCTBa B HEM SePeH MeHee HOJOBMHN pas-
Mepa oTsepcTrd CNT.UeM Coxnlle B MCXONHOM NOXpemeTHOr® HPONYKTA,
TeM CHCTpee yMEEBIAeTCA TOMNEHA CAOM MAaTepEajJa Ha CETE X HHTEH-
CHBHEe OCYWMEeCTBJAETCA OTCEB.

3aBECHMOCTE 3)PEKTHBHOCTR I'POXOYEHZA OT NPOR3BOLETEJLHOCTH
TpOXOTa OPH DABHHX YCAOBEAX RAACCEPMRANNN BHDAXAeTCH NpAMOR JE-
HEeRl T.e. 3¢PeRTHBHOCTE I'DOXOYEHEA CHEXAeTCH OPONOPINOHANBHO
YBeX¥IeHAD OPOE3BONATEJBHOCTH.



Comepxanme ! 1
3epeR MeHee ! !

I/2 pasmepa ! 20 30 40 ' 50 60 70
OTBePCTRt CET 1 1 : ! !
fOpemeTHO- 4 :

ro mpomyxTa,’% ! ! i !
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Corepxanue
Moonyiea o o 30/95 40/90 50/85 60/80 70/70 75/60  80/50 90/40
ECXOZFOM %
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S{beRTEBHOCT
© ppoxovenms 60 70 80 85 9% 95

Opmveanme. lpy BHemne# BiaxusCTE Colee 4% NoBHmeHHOe CONEPEAHEe HOJPEmETHOrO HOPOLYKTA
B HCXOHHOM MaTepHMaJe yXyMUAeT yCJOBAA I'POXOYeHHA.ITO YINTHBaeTCA Koadfmumenrom B
(radn.3), KOTOPHE B HaHHOM CIydae ompefelfeTcA NO CONEPXAHED HOXPENETHOrO B
OMTAHEY, YRA3AHHOM B SHaMeHaTele KDOOH.



B Tadn.3 npeincraByeHH 3HAUEHMA NONDPABOYHHX KO3GPRUEEHTOB
(mpm BRemHAeft BIARHOCTE HCXONHOTO YA KO 4%), KODPERTHPyDIEX
yIeJBHYD NPOE3BONKETENLHOCTH jz , onpeneazemyn no fopmyne (3).

B) Bimsame BJAXHOCTH HCXOXHOIO MaTepHEANA

BiaxHOCTP HCXONHOIO MATEDHEAJA ABIAAETCA ONHEM B3 BamCoJee
BaxEHX (aKTODOB,BARADMEX Ha OPOLUECC I'DOXOYEHES W TEXHOJOTHIeCKHe
noxasaTeJ® padoTH I'POXOTa. 3aBECEMOCTH PHeKTHBHOCTE IPOXOYEHHAT
OT BJRXHOCTH ACXOIHOrO MaTepmara BHDaEaeTCs Oapadommyeckoft KPHBOH,
I KOTOPO! XapaKTePHHM ABIAETCA HaWIEe ABYyX Yy9acTKOB,COOTBETCT-
BYDMAX CYXOMY E MOKPOMY I'DOXOYeHHD.

BipsHEMe BAAXHOCTH HCXOMEOrO MaTepHala HA NpPOM3BONMTEJBHOCTH
TPOXOTA BO3PACTaeT C YMEHLUEHEeM DasMepa OTBepCTE Npoceusanmeft
[IOBEPXHOCTHE B yBeJmdeHEeM 3PHEKTHMBHOCTH I'DOXOYEHHA.

Ycranosaeno,9ro npE >fpeRTEBHOCTE IPOXOYcHEA B Hpefetax

Z =90-95% ¥ DOCTOAHHOM DEEFMe TPOXOTAa KaxIHi OPCIEHT NOBHMEHMA
BJQEROCTH ACXOXHOro, BaumAad oT 5,5% ( w” ) ,IPEBONET X CHHEXe-
HMO NPOM3BOLUTENBHOCTH I'POXOTA HA CHTaX ¢ oTBepcrmaMe 6x6 I0xIO,
I3xI3 7 25x25 MM cooTBeTCTBeHHO Ha 24, I2 IO m 5%. Hpm m3meneHun
BJaxHOCTH 0T 6 mo 8% ( w’ ) IpE OpeXHMX yCAOBEAX I'DOXOYEHHEA
yIeJbHAs NPOA3BOARTENBHOCTE Ha CETax 6x6 m ISXI3 mM cHEEaeTcd
na 30-35%, a mpm BiaxsocTn Goiee 8% ( wW”) ga 60% & Goree.

B radavue 4 [oupefleHH SHAYEHUSA
roa(fpriMeHTa Ka,yyrTuBapmEro Cozep<anr: BEemiell BJIARHOCTH B HCXON~
HOM Ha OPOE3BONMTEJHHOCTH I'POXOTA B 3ABACEMOCTE OT pasMepa oTBep-
CTERR npocemBammell NOBeDPXHOCTH.3HaueHRe KoaddmiuenTa KB, npErRATOrO
8a enuHALY,COOTBETCTBYET OpOUECCY IPOXOYEHEsA, KOTAA COLEepRamme

BHemHefl BJArm He CRa3WBAETCA HA TEXHOJCTMUECKEX [OKa3aTeJaX paGoTH
I'PoOXoTAa.
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Pasuep orsep-! Snauerye kospprnEeHTa KB OT comepxaHEA BHemHeH

phod A - - —  BUATE ECXomaoro, % _ | _ _ __ __ __
my ! !
''30'40 45 50 ! g0 ! Oodes
! ! ] 1 ? ! 4 1
____________________ S
6x6 1,00 0,75 065 0,60 0,50%
Ioxio 1,00 0,8 0,70 0,65 o,sefn) o)
I3xI3  I,00 0,% 0,75 0,70 0,65
25x25 1,00 1,00 0,95 0,92 0,80
50xs50 1,00 1,00 I,00 I,00 0,95 0,90
x)

Opmsevanne: I.3EaveHma Roapfmimesra KB: ¢ EEmexcoM
COOTBETCTBYDT CHCTEMATHYECKOli OYMCTRE CAT ,C HHIEKCOM
xx) - CHCTEMATHEISCROf OYMCTHE CHT HJM IDEMEHEHUD De3MHOBHX
CHT.
2.Ha curax ¢ orsepcrTuAmm 6x6,I0xI0 m I3 x I3 mm
OpE BHeMHe# BJIAXHOCTE CoJee 6,0% xxx)cyxoe Tpoxoyexne

BO3MOXHO TOJLRO H@ IPOXOTaX CHeUaNbHHX KOHCTDYKIIMHA.

B Tadn.4 3Havenma xoadimumeRTa KB IaHH B 3aBHCEMOCTE OT
conepxagua BHemmeZ (CBOGONHOH) BJIATE B KCXONHOM MaTepuale KOTCDag
IVIABHHM ©0pa3soM BJEAET Ha NPOE3BONETEJNBHOCTH ¥ KavyeCTBO I'poXoye-
HEA,.YEa3aHBag BJara ompernejderca no I'OCT-IIOR2I-64,0mEax0 B OpaKTR-
9eCKEX YCJOBAAX €& ONpeleJieHEe 3aTpPyIHeHO.lJd OPHeHTUPOBOYHOIO
goncueTa CONEDERHMA BHEMHE! BJArE B EAXONHOM MATeDHEAJE DeKOMeH-
IyeTcA CJASIyDLas 3aBHCEMOCTH:

P /"f
Lp/l» wl- , "
rne w’ . conepxaHme padoueil BJarm, %;

v™“- comepmanme rmmpocrommueckol BJIAI'%, OPeNIeIAeMOil
no I'OCT 27I¢-58.



B OpRNOXeBEN K MeTCIERE NaHA Tadr.7,00 KOTOPOR MOXHO ompexe-
n
JABTH COLSDEAHRe ancoponmomEoR Biarx /¥ B yraax pasIMYEHX
MapOK 110 OCHOBHHM YI'OJIBHEM Oaccefmam,

r) BamsHMe pexwMa T'DOXOTOB

MexanNuecKrf pexXEM DE30HAHCEHX N EHEDOMOHHHX I'DOXOTOB Cy—
EECTBEHEOC BINACT Ha ODONeCC I'DOXOYCHES H TEXHONOIEYECKNE NOKAsa-
Texx. Cpemias CROPOCTH OPOXOXICHNA MaTepEaia o OpoceEBapmed mo—
BEDXHOCTR C yueToM TpeComammi 3(pexRTEBEOCTE IrDOXOYEHHA ONpENeJAET-
cg noxGopoM DAMOHANBHHX SEAYEEE] WECTOTH M QMONETYXH EoJAeCagmi
padoyero oprasa,yria ero HarJOHZ E yTIR NOXCPACHBAHEA MaTepraia
Ha cHTe. JlCCAeOBAHMAME YCTAHOBJSHO,YTO LPE IPOYMX DABHHX yCIO-
BREX I'DOXOYEHNS JydmNe TEeXHOJOUHYeCKNe NORA3aTeNH HOXy9YeHH DpE
IBEECEEN MaTepHala no CETy B mpexesax & =0,35 ~ 0,38 w/cex.

B ra0x.5 mpencTamieHH SHayeHNs NonpaBouAoro Kosddmumenra Kp

VYETHBADLEr0 BIRAHME DEXNMA IPOXOTA E4 €ro NPONSBOXATENLHOCTb.

Tadmma 5
T reuan BHaveENe KOo(JNINeETa Kp OT CKODOCTE IBEECHER
iy S Harepea e do.CE s Moen_LoLooTE WRECREE
CNT, MMy 05 1028 !03- 1035 1040
0’28 | 0’3 035 0’38 0’42
! ! L
“6xe o7 0,8 09 1,00 0%
I3 x I3 0,88 0,9 0,95 1,00 0,%
25 x 25 0,% 0,95 0,97 1,00 0,98
50 x 50 0,95 0,98 0,99 1,00 0,99

[pmuevanne, I.lpE nascHefmeM COBEDISHCTBOBANNAE DeSOHAHCHHX K
EHE[EOEEHX I'POXOTOB,B HANDABJICHNYM yJIyWICHHAA AX Ip-
HaMEIeCKOre pPeXEMa NAEEHE Tall.O MOTYT OHTh CRODDEeR-
TRDOB2HH,



CpenEaA CRODPOCTH NBEXEEEA MaTepEala NO CETY ONpenedeTcH
CAeIyDIFEME YMIEPHYSCKEME 3aBHCEMOCTAME:

IS IPOXOTOB DEeSOHEHCHOr'O THOA

V= 0,1 na FA [91‘2/ u/cek; (5)

IJ8 I'POXOTOB EHEDIEOHHOI'O THI&
Vi=05 14 Hm 0 Im Z u/cex (6)

rie /7 - BUHYXNEHRAA YACTOTA KoJeCaEEA paGovero oprama,
KoJ/umH;

¥ - aMoIUTyRA KOJIeGaHEA pacouers oprama, M;
Z - Jroa BaKNOEA IPOCEMBANGE/ NOBEDXHOCTE K TODE3OHTY,
Tpan;

g - yroa nonCpacHBaREA MJIA HaNpDABJEHEE KoJeGasmii  Ipax;
IJs EHEPUHOHEHX IDoXoToB, mpE # =900-II00 Rox/Mmr X
aunmryre 4 =2,5-3,5wmu &  =68-74% IJA pe3OHAHC-
HuX TpoxoTos &  =35-40°,

Opuvevanye.Popmyna (6) COOTBETETBYET NPAKTMYECKHM JAHHHM DK

yrIax HRKAOHR npocersanme} HOBeDXHOCTZ B Openeaax
10-25°,

X)Bumsase $opsa @TBEDCTHR NpECEERaNmE! MOBEPXHOCTN

fomma eTBepcTHll DpoceEBapme? HOBEDXHOCTE OKA3HBRET CYymMECTBEH—
Hoe BIEAHEE Ha 3(eRTEBHOCT: E IDOXSBONETEJEHOCTH TPOXOTR,XTO
CRA34HO C YCIOBNAMN NPOXOXICHNS SeDeE Yepes OTBeDpCTRA.B racroamee
BpeMa B SECILIyaTaUEE B OCHOBHOM HaXOIATCA METALIHYECKEe CETA C
rpanparHolt fopuot orsepcrEit. [oaTOMy OpEBEREHHHE B METOLHKE XaB-
HHe IO yHEeNbHO} NPON3BOEETENPHOCTE COOTBETCTBYDT IPEMEHEHED OPOBO-
JOYHHX CHT C RBajgparEof dopmok oTBepCTHE.

13



OxHGRO B yCHOBEAX PRCILIyATAdE HAXONAT OPEMEHEHZe MTAaMIO-
BaHHEHE CET@ C Kpyraol} M KBagpaTHOX gopmoR ormepcTHi, KOTOpHe
TAEXe YYHTHBSOTCK METONNKOH,

BmugrEe fopas OoTBepCTE! NpPOCEHBADACH NOBEPXHOCTE HA OPOE3-
BOJIETENBHOCTh I'DOXOT2 ONpefeJeH0 IRCHeDEMEHTAXBHO, H YCTAHOBJEH
COOTBETCTBYNINZ MoOpaBOuHHE RosPPuuEeHT Kp, 3HaueHEe ROTOPOro

JaHe B Tadx.6.

e e e e e e e mn mh e o wm mn e e o wm em e = Em e e =

CETa mpoposod- !
HHe C RBAIpaT- MTaMOOBAHHHE CHTA
HO QOpMOE OT= ! = = = = = - = m e e — - -
BEpCT C KBAIPATHHME ! ¢ RDyTJIHME
! oTBepCTHAME ! OTBEPCTEAMA
3ravenxe Koaffmnmenra K
1,00 0,85 0,70

- e em am v we mw wm e e o i W . em e wm — we e Em e e = o o= - -

[prvevanme, 3a mocnenHEEe I'ogy B yrOJLHON NPOMHILIEHHOCTE
HaxorAT OpEMEHEeHNe CHTA ¢ ¥HO¥ QopMofi oTBepcTHR
(cM,.TAGXN.8 B NPENOXCHER).

. PACYET IPOM3BOIMTEIBLHOCTM I'POXOTOB

a)B OFHOCETHOM HECHOJHEHHH

poxn3BORETEABHOCTS TPOXOTa NO NUTAHMD (HKCXONHOMY) pacCyu—
TuBaeTCA 10 gopmyse (1), mo mpocesy (mompemeTHoMy) — mo opwyJe
(2).
lpmvep pacyeTa pe3OHAHCHOrO IPexora

OnpenesuTs MPOR3BORNTEJNBEOCTE Tpoxota IPI-61 mpm caenypmax
3afaHAHX YCJOBERX:
TPOXOYCHED NONBEPraeTcs KaMeHAHR yroas mapey "I™ JloHezxoro
oaccedfa KpyrHocT:®» 9-I00 MM M BIAXKHOCTEG 7,9% ( W'a) Ha CETuxX

C oTeepcTEAME I3 x I3 MM,
I4



Conepzanme B MCXOBHOM IOJPEmETHOrO IPOLYRTa — 80% M 3epeH
pasmepoM Menee I/2 pasmepa orBepcTHf CEHT - 40%.3acopenEe Hax-
PemeTHOr'0 NDONYKTE HEXHAM RXACCOM He HROJXHO HpeBHNATH ﬂ =I2,5%.

OnpenesseM 3HaYeHEE yXEeNLEOM DPON3BOXETEABHOCTE I'DOXOTA
9 = 9 ABC=I3,6.1,00.0,98.1,0012,65 /i
!

te 9 = 13,6 1/w’% (raGn.I); A<I,00; B=0,3; C=I,00(racx.3);
’/

- 4 _ 80 -125 4
- = . 10% = o0 | 10* -96%.
o J < (1008 80 (100-12,5)

HPOBZBBOJIKTGJIBHOOTB I'poxoTa 0O MNTABMD:
R = 4 £ ¥s.Kp.Kp =12,65 . 10,0.0,70.1,00.1,00-88,6 1/5,
rae £ =IO||2. Ks=0,70 (®3 gmammex Tad1.4),OopR W“; w’? -w’~
=7,5-2,5=5,0 ); Kp=I,00 (racr.5 mpe 2~ =0,1.600.0,01 F#»
(5%+35°)=0,37 w/cex]; Kg=I,00 (Tacx.6).

IpOE3BOAATEABHOCT I'POXOTA MO IPOCEBY:

Py
=G-Ti =836 280125 692 /4,
LS I-0,I25

_prvep pacyeTa MHAEIMOHHOTO I'DOXQTA
OnpeneJuTh HDPOESBOIATENBHEOCTH rpoxoTa IMI-52 mHa cETe ¢
orBepcTaME I3xI3 MM DpE yCJIOBHE I'DOXOYEHEH aETPallETa JIOHeOKOro

Gacceitsa KpymsocTsn 0-I00 M4 B BaaxsocTsp 6,5% ( W7”),

Conepxanne nompemeTHOro B NMTaHMKE o =80% M comepzanem
B HeM krJacca 0-6 mm - 50%.3acopeHNe HanpemeTHOrO NPONYKTA He
LOJXHO NpeBHMATH /4 =I2,5%.Yrox BaKIOHa rpoxoTa 17°,

Onpenensem yreisHyD DpOR3EBOJHTENBEOCTS
7 = § A = 14,3.1,15.0,99.1,00-15,3 he.3
'/
/

15



me ¢ =143 2.9 (racn.I); 4=I,1I5 (ra61.3);B=0,93 (racx.8);
/
80-12,5 4
C=I 00 (radm.3 = =229 _ <107 =96
! ), me 7 80(100-12,5) 0
OnmpeneaseM DPONSBOXETENHHOCTH IO ONETAHED
= 9 .F Ka.Kp.K§=I5,3.7, 87 0,75.0,95.1,00=850 /1,
7.
rme Ks =0,75 (racx.d), mpxWe W/ -W™ 4 g

Kp=0,95 (rada.5); Kg=I,600 (ra6x.6),
wpu  V=0,5 44 8 HnZ =0,5,90.0,008.0,26.0,9=0,34 w/cex.

TIpoE3BOXRTEJILEOCTE NO IPOCEBY

= & A 5,0 —22=2,2€2_ = 65 5 v/q.
0". y —ﬁ =850 T 125 R »/q

G)B NBYXCHTHOM HCIOJHEHEN

TIpoR3BOANTEALHOCTS NBYXCETHOTO I'POXOT& N6 NETAHAD OODeXe-
JAfeTCA OPON3BOAETENHHOCTED HEXHero (BTOPOro) cmra no fopumyre:
/00
Qj . Qoo , (7)
yz
The ﬁ; - IPONSBOAETEJLEOCTEH ABYXCETHOrO I'DOXOTA LO ILATE-
HED, 1/3;
67,, - pacyYeTHa® OPOR3BOXETENEHOCTH IO NNTAHND HEXHEIO
cxra, /4
/ 78 BHXOX NOXDemeTHOre NPONYKTa Bepxmero amra (%),

eIpeNeJAeMER B3 3aBHCEMOCTH:
L. <, 8
A )

CONEepXaHMe NONpemeTHOrO NPONYRT& BEDXHEIO CETA B

—

mexXCIROM, %;

16



Z ¢ " 5¢PexTEBHOCTS I'POXOYCHEA OO BEPXHEMy CHTY, %.

[IlpOESBOXRTEILHOCTS 0O INTQHED HAXHErO CETA onpenesercd
no dopuyse:
& = 9.z .F Ks.Kp.Kd /4, (9

rme X/ - noxessas MIOmANh REXHEro BTODOTO cEra, w
(A1 pe3oHaECHHX I'POXOTOB X=0,9 | IUM HHEPOHOHHHX —
x=0,8, a Opa pacueTe TPEXCATHOLO I'DOXOTA NJA HEEEEIO

Tpersero cura x=0,7);
¢ , K8,Kp K$ - mvepT mpexsme sHaduerad.

Ina ompeneseHna yHeJbHOA OPOM3BONMTEALHOCTE HHXHErQ CHTA
no gopuyse (3) HeoGXOREMO 3HATh CONEPEAHME NOXDPENETHOr'G DPOLYKTA
HEXHEro CHTa B NRTAHEE Nocaemmero ( <4 ) onmpeneiemoe oo fop-
Myae:

o
od, = _San 40 2, (10)

P
rie 'ny - COREDEAHEE HOLDEMETHOrO HAXHEr0 CETA B ECXCKHOM
(merammu rpoxora), % .

Ipemep pacyeTa De30HAHCHOI'® TPOXOTA

UmpeneXETh OPOE3BORVTENBHOCTh IBYXCETHOI'O rpoxera ['PI-62
OpE YCTAHOBJEHFHX CETaX: BepxHee I3 x I3 mm, HmxHee 6 X 6 MM,

Tpoxovenrn DonpepraeTcA AHTDAUMT KPynHocTeD 0-I00 mM
¢ conmepxanmeM B mcXomuoM 0-I3 mM - 70% m 0-6 mv - 50%.TpeCyemoe
SacCOpeENe HaJPemeTHOTO NPOAYKTA HEXEEM KIRCCOM: JIA BEePXHEro
cera - 12 5% M mmxsero cwra - 19 0%.

BAaxHOCTH HCXOXHOro amtpankra - 5% ° ( W (*).

OnpenesmeM:

17



3fPeRTHBHOCTS I'POXOYCHEA BEDXHEI'0 CETa

5 - P gt 725 o gug
¢ 4 (190-Ps) 70(100-12,5)

Conepxanle ODONPEMEeTHOr'® NPONYKTa MEXHEr'®s CHT2 B €r'0o OETaHAN

=% /0
ol n - S0I0 o o

/4 6598
rge/ = _'ﬂf_._._.. = 685 8%

3fPerTHENOCTH I'DCXOYCHES HEXHEr'¢ CATA

J -
? _ e Copoto 719 =10%-02 6% .
'y “Znliso ) 76 (100-I9)

YIeAsEYD DPOESBOXETEABEOCTL HNXHEI® CATa
9 =4 ABC=63.1,15.0,8.1,077,4 hl.u,

rie i =6,8 (racx.I); A=I IS5 (radx.3); B=0,98 (racn.3 nopm
Q/H =76%); C=I,07 ('rad.x.S Epx /=R 63).

[poESBOXNTEALEOCTS NUEHEr® CHNTA

i .0,9f .Ka-Ep-Kp =7,6.0,9.10.0,60.1,00.I,00
=40,0 /4,
e ke =o,60(raox.4), Ep=1,00 mpu & =0,I na-sin (435%).
= 37 w/cex (racda.5).
Kp =I,00 (ra01.6),
[pexs2ofRTENLHOCTE I'DOXOTA HO MNTAHED C YYETOM BEDXNErs
CATAa

L Gu | ALO L 100 4 5 aym,
j /4 65,8




MlpeMep pacueTa HHEPIMOHHOro I'POXOTA

Onpene/ETE OPOE3BOXETENBHOCTH HBYXCHTHOI'®G rpoxora I'IS2 mpm
YCTAHOBJEHHHX CMTaX: pepxpee I3xI3 mu mwxdee €x6 mu.I'poxouenEp
NOfBepraeTcA KaMeBHHH# yrosap KpymeEOCTED 0-I00 MM m RiaxHoCTED 3-4%
( W i ).Conepxanme B ucxomEoM Raacca 0-I3 mu - 80% ¥ kaacca
0-6 mm - 40%, TpeGyeMoe 3acopesme HANPEMeTHOTO NPOXYKTa NOxpemeT—
HHM 1J7 BepXHero cETa 12,5, Hmxrero IS%. Yrox marsoma rpoxora 17°,

OnpenenaeM:

2bPeRTEBEOCTH PPOXOYeHHA BepXHEre CHTa

Z - a(( -—'ﬁ( =IO4— BO—L. 04_%0%
4 e((//M— 4e) 80(100—12 5)

ComepRaHEe NOXPEWETHOrO NPOAYKTA HAXHETO CRTA B erc NHTAHAR

A niy 160
o, = -2 40,100

=52'I .
] 76,8
80,960
rre | = 2229276 8%,
* 100
fpeKTHREOCTh I'POXOYEHMA HHEHEr'0 CHTa

Z = _‘_‘_”_.:j_g—” 10 SL9I9 IO4=83'7%,
N N /3/,} 51 9(IOO—I9)

Ve bEYD NPOM3BONETEJBHOCTH HEXHEr'® CHTA
4 =g A BC = 55.1,00.1,07.1,357,9 the.q,
7

rne % =5,5 (radx.I); 4<I,00 (ra6a.3); B=I1,07(radn.3 mpx
/
oy, =52,1%); C =I,35(ra6x.3 mpa ;‘/ =83,7).

[pOM3BORRTENLHOCTE HUXHErQ® CHTE

/.,, ;o 8 # K»-Kp-Kp =7,9.0,8.7,87.1,00.1,00 =49,7 1/4.
rie  Ks =I 00 (rada.4); Kp=I,00 npx

=0.37 w/cer (radn.5).
K¢=I,00(T201.6).
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[pox3BONRTEILHOCTh IPOXOTA O IETAHND ¢ yIeTOM BEPXHEro

cura
0, - B 100 _ _ _49,7.100 54,7 /1,
/‘ 76,8
/ -0— =76 3%

3
am, IE; og'ropa
00 Ha YacTH

ng T.H. A~ ~——%ropes H.C.

OBOZLETENH TeMH
Pyx T B, W Oonomaper H.B.
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IPAIOKEHVE

Onpenenesme mponoyckHO! CIOCOCHOCTE I'POXOTa

IIpE TeXHOJOrEYECKOM DacueTe I'DOXOTOE B OOpeleseHEH BX
ROHCTDYKTEBHEHX [3PaMeTpoB B OTHEJBHHX CAYYaAX HOABAAETCA Heol-
XOLEMOCTS B ONpeNeJeHNR OPONYCKEOE CNOCOGHOCTE IPOXOTA,KaK TDaHC-
OOPTHPYDNETO XeXo0a.

B8 ompeneJer#e MOXHO OCYmMECTBUTH IO fopMyas:

(.= 3600 /'8 4V an

~ CPONyCKRAA CHOCOGEOCTH TpoxoTa,T/T;
EacunHo# Bec, T/M%;
- MEDHH& IPOXOTa M;

RN
]

- TOJUMHA CJI0A CHOyYero MaTepmana B MeCTax
DHTaHEA M;

Y/ - cropocTh fBEXEHEA MaTepmaza mo crry, M/CeR.

ToammrEa caosg cunygell cmecm A B MecTax maTauuA (HaBepxy
TrpoXora) MOEHO HO OONNTHHM NAHEHM NPEHATE DaBHOH:

INA KPyOHOro MaTepEana 4 = :/);

LI7 MemKoro Marepgara A =(2 + 4) n’,

rme ) -~ MarCEManpHHY DasMep KyCROB MaTepmara,M;
p/ - paswep orpepcrail, M.

el



TaGmma 7

r4
ConepEaRe I'EI'DOCKONEYECKOR Biarm w B yIJAAX 0O OCHOBHHM
yrousEHM JaccefiHam

[legope: y Kzpras- B SikyTcrm
Kaparagelioiopors,pads~ Kappus-  Drptoraty xoac” FyIotelps-

1
! .
Zomcao- Kys- ln"“c"m]mnﬂcxm,,samcip- Yagekc- !Tynnacm’ﬁaoé_ jRasckns OPR  Caxams-

y CrER !Gacckm Kpacrosap-" crmit kil ! t crut
, ' , CREf Tankmx- poby !

! i 1 __a______i_ ! crmt _! 1 !_.._l_-..._

1 Conepsanfe TECDOCKONEYECKO! BJANE B yrid,%
A 1,525 - - - 15 - - - 2555 - -
r 2530 2,030 - - 1,588 - 3,0 2,540 2,5 2,0 2,030

45 40 - 7075 - 5580 70  4-4,5 3,560 3,5 3,545

T 1,5 1,5 - - - - Z - - 1,215 -
K I,3-1,5 1,5 1,5 1,7 - - - - - - 1,0
£ 1,5 20 - 1823 - - 10 - 20 - 10
© 1,3 I5 15 I7 - 12 - - - L5L7 -
cC - I.5-I.6 20 I7 ~ 17 - - - - -

Npumewanue. Jlowmwe Tadn,7 3aMMCTBOBAHH M3 CHpABOYHMKA "OHepreTuueckoe rTommso CCCP"
mox pepmarnnedt T.A.3EKeeBa,usnaTeAbCTBO 3HepPrua 3a 1968r.



Tadarma 8
OpmesTEpOBOUHNE 3HaveHns Kosffmmmenra Kb rorTopuk moxer
OHTP ODHHAT OPH pacyeTe OPOM3BOXMTEJNBHOCTE I'pOXOTOB, OPH

HCXOMHOH BJAXHOCTE PPOXOTEMOI'O MaTepEana xo 3-4% ( W ‘n ).
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HECTHTYT TBEpIHX TOPOUAX ¥CKONAEMHX

3akasz 71 J-9%23 Odvem 1,6 neu,n. Tupax 400 axs,
Mlonmscaro B newars 23-1Y¥-70 r,
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