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Hacroswaa HACTpyKuUMs oxodpena YueHwsiM co-
BeroM JouYTM 26/1-1960 rona u npuHaATa pacwnpen-
HLIM TEXHHYECKHMA! COBEI{AHUEM B MPON3BOJACTBEHHO-
TeXHHYeckov oTlede CTaHHCKOTO COBHApX03a
31/111-1960 roxa.

ViHcTpyxumst cocTasaena ropiuuiMu HH¥eHepaMil
Koranom A. B. v Pumnnniv B. I B cocrapaennn
WHCTPYKUHK NPHHUMAJH yqacTUe FOPHbIe HHXKEHepLI:
Eppemos H. IT, Kanunnuenxo E. A., [Toasxor M. B3,
Cemesxor M. JI., Cunax A. 4.

Bece B3aMeuanus ¥ OpepOWeHus MO JaHHOH
WHCTPYKOMH creiyeT Hanpasadth B JonYTH
no ampecy: r. Craanno, 48, ya. Aprema, 114,



Ha waxrtax [onenkoro OaccefiHa mBpOKOe pacnpocTpa-
HeHHe NMOJAYYHJIM KDEemH U3 3aMeHHTeJIel KpEemexHoro Jjeca —
MeTa;na M keaezobetona. [To coctosmuio Ha 1/1-1959 r. 70%,
OUUCTHHIX BHIPAGOTOK Ha MJacTax mNOJOTOro mnajeHus G6buIO
3aKPEVIeHO MeTa/IMUeCKUMHU Kpemsimu u 57°/, Bcex nmoanep-
KHBAEMbIX IOJArOTOBUTE/JbHHX BbIDa0OTOK—METaNIHUEeCKOH |
XKene306eTOHHOR Kpenblo.

Tpy yCcTaHOBJAEHHH HOPMbBI YAEJIBHOrO PacXOJa KPENexHOro
Jeca Ha NJIaHUpYeMuil roj OGLIYHO OPHEHTHPYIOTCH Ha (dakTd-
yecKkufl vIeabHHH ero pacxoi B OTYETHOM TFOAY, HE IOJHOCTbIO
YUUTLIBAN DK 3TOM OPraHH3aLHOHHO-TEXHHYECKHE MEepOoupHATHS
(13Menerne 06bEMOB MpHMEHEHNS W BHAOB KDENH H3 3aMEHH-
TeJell KpPemexHOro Jeca, Nepexo] Ha HOBble CHOCOOH ynpas-
JeHus KpoBie#, noBule, Go/ee palOHA/JbHHE Nacnopra Kpem-
Jgenus u 1p.). He Bcerna m mo-pasHOMY YyUYHMTHIBA€TCS KOJnue-
CTBO 33MEHseMOrO Kpemex<Horo Jeca.

B HacTOsEA MHCTPYKUHH H3JI0XKEH METON NJIaHHDOBAHHSA
HOPM YAEJbHOFO P4CX01a KPemexHOro Jeca ¢ yieToM 06beMoB
NpPUMEHEHUs: Kpene#l U3 3aMeHHTesed.

WucTpykuusa sBaseTcs npakTHYeCKHM PYKOBONCTBOM IJs
niaxT, TPeCTOB, KOMOWHATOB M coBHapxo30oB Jlorenkoro OGac-
cefina.
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HopMul pacxoja kpenexHOro Jeca Ha paboTh, KOTOphLIE
BEINOJHAIOTCA 33 CYET CPEACTB, BHJIENAEMBIX Ha KamHTaJbHOE
CTPOHTEJBCTBO H KaNHTaJbHble PEMOHTHI, NIAHHPYIOTCH OTIEab-
HO Ha | MJH. py6. COOTBETCTBYIOLIMX ACCHTHOBAaHWH M B JaH-
HOH HHCTPYKIHH He DacCMaTpHBAIOTCA.



I. OBHIME ITOJOXEHUS

§ 1. Meroa ompeneneHMsA HOPM YIEJbHOTO pacXofa Kpe-
IIeXKHOI O Jeca IJsl L1axT, TPeCTOB, KOMOMHATOB M COBHAPXO30B
OCHOBAaH Ha yueTte (DaKTHYECKOro YAEJBHOTO PaCXOld Kperex-
HOTO Jieca 3a O/vKaBIUNA OTYETHHIH rof, a TaKXKe KO/AMYEeCTBa
Jaeca, Bbi(BOGOX/1aeMO!0 B NMJIAHHPYEMOM TOJY 33 CUET NpUMe-
HeHps Kpeuefl M3 3aMeHUTesed.

§ 2. [ln1anupoBanue 06beMOB NPHUMEHEHHs Kpemel u3 3ame-
HHTE/JIEH NPOH3BOAUTCH B COOTBETCTBAM C BHAE/NEeHHbIMH (DOH-
JaM{ H y4e10M MaKCHMAJbHO BO3MOXHOTO NMOBTOPHOTO HCHOJb-
30B4dHMA Kpenem.

§ 3. lNotpedHoe KOAMYECTBO METANIHYECKOH KpemH B mJia-
HHpDYEMOM TOLY AJS OYHCTHbIX BHIpaGOTOK HNOJ/KHO Onpefe-
JAATBCA € YHEeTOM:

UCHN/Bb30BAHHA CBEPXHOPMATUBHBIX Pe3epBOB (IpeBbIlIalo-
wmux 20°, oT KosdvecTBa Kpenu, Haxoxdumedcs B paboTe) mo
COCTORHHIO Ha KOHEI OTY¢THOro roAa;

NOKPBITUS IKCNAYATAIHOHHWX HOPMATHBHLIX NOTEP.

§ 4. [loTpebHoe KOAMYECTBO MeTaNIHYeCKOH Kpemu B maa-
HHDYEMOM TOAY A4Sl HOATOTOBUTEJbHbIX BbPabOTOK HOAKHO
OnMpeneasiTbC C y4eTOM BO3MOXHOrO NOBTOPHOrO HC!10Jb30Ba-
HufA ee [0CJe BOCCTaHOBJAEHHA B pa3Mepe:

1. M3 pemonTHpyeMuXx BulpaboTOK (OT 06beMa PEMOHTA)—

90'/,.

2. VI3 noramaemuix BHPaGCTOK (OT ob6bema moramieHus):
Ha MJIacTax N0J0rOoro nafedwsi — 73%;
Ha IJacTax KPYToro M Hak/JOHHOTO najeHHA — 799
CpeJHeB3BLIIEHHOE — 75%,.

§ 5. llpu akcnayatauuu kpenefi u3 3ameHduTesnell Heo6Gxo-
JMMO DYKOBOACTBOBuThCSl: JNEHCTBYIOIMMH HHCTPYKLU$#MH, TH-
HNOBBIMH NACNODTAMU YOPaB/eHUR KPOB/AECH U KpenaeHHs H HOp-
MaTHBaAMH PaCcX0Ja KpenexXHbLX MaTepuastoB aas maxT Jlon6acca
(Yraerexusnat, 1957 r.), THNOBbIMU CEUSHUAMH TOPHBIX BbIpa-
6010;9 IOxrunpowaxra, ytBepxkaeHHbiMH [occtpoem CCCP
B 1959 r.



§ 6. YueT ucxomHbix 1mOKasaTenedi IAS pacyeTa HOPMHI
Pacxo/Ja KPENeKHOro Jeca no axTe NpPoM3BOAUTCS 110 popMaM
1u2.

1. METOJL YCTAHOBJIEHUSI HOPMbI PACXOJA
KPENEXHOI'O JIECA HA 1000 T JOBbIYY AJS LWAXT
JNOHENKOIO BACCEMHA

§ 7. TlranoBas HOpMa pacxoaa KpenexHoro Jeca Ha 1000 T
IOOBHIYH C YyYEeTOM 3aNJaHUPOBAHHBIX OOGBEMOB NpPHMEHEHHs
Kpene# ©3 3ameHdTeNeH B OYHUCTHBIX M MOATOTOBUTE/NbHBLIX
BLIDaOOTKAX Onpeneasercs no gopmyJe:

H=Pp — XAP — (Bo + Bn), (1)
riae
H — nxanoBas HOpMa pPacXOXa@ KPEMexHOro Jeca,
M?/1000 T3
Py — dakTuuecknuii pacxom KpENeXHOTO Jeca 3a
6anxafiiunil otueTHuit rom, m3/1000 T;

LAP — nonpaBka K $aKTHYeCKOMY PacXoNy Kpemex-
HOTO J1eCa, YYHUTHIBalollasl Psif OpraHH3alldOH-
HO-TeXHHYEeCKHX MepONpUATHA, HaMeqaeMhX
maxtoft B nuamupyemom rony, M3/1000 T;

Bo — odf1iee KOJHYECTBO KPeNemHOro Jeca, BHCBO-
60X 1aeMOTr0 B pe3y/bTaTe NPHMEHEHHA Kpenu
U3 32MEHHTenell IS KpenJeHHs OYHMCTHHIX
BLPaboTOK B naauupyemoM roav, M%/1000 T;

Bn — obmee KOAHUECTBO KPENEXHOro Jeca, BbICBO-
6oxnaeMoro B pesyabTaTe NPHMEHEHHs Kpe-
NH W3 3ameHuTenell L1 KpenJeHus NOATOTO-
BUT@/bHbLIX BbiDAOOTOK B IMaHHDyeMOM [ONY,
M3/1000 T.

lMompaBka K (akTHUECKOMY pacxXoly KpEemnexHOro Jeca
MOXeT ObiTh BbIpaXeHa:

LAP = AP, + AP, 4 AP, 4 ... + APnp,

rae

AP, — BO3MOXHAS BKOHOMHSI KPENEeMXHOTO Jeca 3a
c4eT BHeJpeHHs1 00Jsee PALHOHAaAbHHX Iacnop-
TOB Kpenaenus, m3/1000 T;

AP, — BO3MOX(Hasl 9KOHOMHS KpemnexHoro Jeca 3a
CYeT yBeJHYeHHs NOBTOPHOTO €r0 HCHIOAb30-
Banusa, mM3/1000 T;

AP, — BO3MOXHAaA 3KOHOMMS KDEMeKHOTO Jeca 3a
CYeT npHMeHeHMA Jieca CTaHjapTHOro pas-
mepa, m8/1000 T;



AP, — BO3MOXHas 3KOHOMHA KpENeXHOro Jeca 3a
CYeT CHHXKEHHMSl OSKCINYaTallMOHHBIX NOTEPh
Kpene#t us samenureaeit, m%/1000 T

AP, -— BO3MOXHAS 3KOHOMHS KpEIexHOro Jeca 3a
c4yeT mpuMeHeHus1 60Jiee PAaUMOHAJAbHLIX CHO-
co60B ynpaBaeHusi K[oOBJeH (raasHbiM 0Opa-
30M Ha KpyTomapamowux miaciax), m3/1000 T.

Kaxnoli maxToll HA na2HUpyeMBI roj COCTaBASIOTCA KOH-
KDeTHhe OpraHM3alHOHHO-TEXHHUECKHe MepONpHsATHd TNo Co-
KDAaLEHHIO PA(XO0La KpenexHOry Jeca, KOTOpble €XKelOnHO
NpeACTaBAIOTCd B TPeCT ONHOBPEMEHHO C pacueToM nortpeb-
HOTO KoJsngecTBa seca Ba 1000 T nobuiuu.

§ 8 BbicBOGOXIEHHBII B OYHCTHBX BHPAaOOTKaxX Kpemnex-
HBIl JIEC YYMTLIBaeTCA NPH 3aMEHe e1o:

METAJITHYCCKHMU CTOMKaAMU,

METaJIMYeCKHMU BEPXHSIKAMMU;

OpraHHbIMM CTeHKAMHW HJH KOCTPaMH.

O6mee KoauyecTBO KkpenexHoro Jeca Ha 1000 T no6puw,
BbICBONOXKIAEMOr0 B Pe3y/abT4Te NPUMEHEHUS Kpemn U3 3uMe-
HMTeJsel B OYHCTHBIX BbLIPabOTKax, onpenensercs no gopmyJe:

Bo=Z (B, + B;) + C, (2)
rue:

B; — KoJmuecTBO KpenexHOro Jeca, BHCBOGOXIae-
MOTO B pe3yJLTaTe€ NpPUMEHEHHS MeTaJJHye-
CKHX CTOEK B CpPaBHEHMH C OTYETHHM TOJOM,
m3/1000 T

B, — xo/MyecTBO KpemnexHOro Jseca, BbiCBOGOXaae-
MOro B pe3yJ/bTaTe NPUMEHEHHUS MeTaNIHYEeCKNX
BEDXHSKOB B CDaBHEHHU C O1YETHHM TOLOM,
m23/1000 T3

C — X0/IMUeCTBO KPENEXKHOro Jaeca, 2LHCBoGOXaae-
MOUO B pe3yJabTaTe IPHMEHEHHUS peXylued
METAIIM4eCKON KpenH (OpraHubiX CTEHOK WJIH
KOCTPOB) B JaBax, NEPEBOJHMBIX CO crnocoba
ynpaBaeHUs KpOBJEH YACTHUHOU 3akaajaKoé Ha
noanoe obpywenue, m3/1000 T,

B,, B, u C — dopmysa (2) — onpeneasiorcs:

B, =3 ,A'n — 3 ,An; (3)

B, = 9'25’111’9-5— 3,bn; (4)
W90 X 1

C=—"7" (5)

D — KOJVYECTBO KPENEXHOrO Jieca, 3aMeHAeMOoro
OJHON MeTaNnuuecKkol CrTofikofl mnpu oAHOH
YCTAaHOBKE B OTYETHOM roay, M3
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', — TO Xe B NINGHHPYEMOM TOAY;

A - cpedHeroanNBue KOAMYECTBU  METANAHUUYECKMX
croek B pabote Ha 1000 T 100HYM B OTYETHOM
roay (6e3 yyeTa NIaHOBHIX NOTEPS W Pe3¢pBa),

wmt/1000 T;
A’ -— 70 XKe B ILIAHUDYEMOM TOAYV;
N — CPenHerojloBoe KOAHUYeCTBO YCTAaHOBOK MeTal-
JIMYEeCKOH Kpenmu (CTOeK M BEPXHAKOB) B OTYeT-
I rox
HOM rojy (n= o rae Ll rox — cpeznue-

ronOBOE KOJHYECTBO LUMKJAOB; LI — mpomosaxku-
TeJNbHOCTh PaboOThl MeTaNNHIecKOHd Kpemu ¢ Mo-
MEHTa ee YCTaHOBKH N0 M3BJCUEHHUA 10 YTBEPK-
JeHHOMY  TaCnopTy  ynpaBJe€HHs  KposJaed
H KpenJeHus, UHKJI);

n’ — 70 ke B NJIAHHDPYEMOM TOAY;

D, — KOJMYECTBO KpPENexKHOro Jeca, 3aMeHseMoro
OJIHHM METANIHYEeCKUM BEPXHAKOM OPH OLHOR
yCTAQHOBKE B OTYeTHOM rony, Mm%

9’y — TO Xe B IJaHUDYEMOM TO.LY;

D — cpesHerojoBoe  KOJHYeCTBO  METANIHYECKHX
BepXHAKOB B pabore B OT4yeTHOM rony (6es
yueTa RJAaHOBLIX NOTEpPb U pesepsa), mT/1000 T;

B’ — TO Xe B NIAaHHPYEMOM TOZRY,

Jd — rojaoBas no0bid4a JaB, NEepPeBOAUMBIX CO CNO-
co6a ynpaBaeHHs KPOBJeH YaCTHYHOH 3akjal-
KOW Ha nNoJaHoe o6pyliesve ¢ MNPUMEHEHUEeM
pexyuef MeTananyeCKOR Kpenh (OPraHHbIX
CTEHOK HJH KOCTPOB), THIC. T

JI ~— romoBas no6ui¥a IIaXThl B MAAHUPYEMOM TOAY,
THC. T.

O ull rox Gepytca u3 ¢opmu 25TIL

(]

§ 9. Tlpu 3aMeHe MeTaNAMUYECKHX HJIH [EpPEBIHHBIX CTOEK
paboTalol¥X B PeXYIUeH KDenH, OpraHHbBIMH CTeHkamu (C HC™
I0/b30BAHHEM BbICBOOOK IEHHBIX METANAHYECKHX CTOEK) ycTa-
HAaBJHBAETC SKBHBuJEHTHOE KOJHUYECTBO 3aMeHAEMBIX CTOeK:

roe

100 — U
Al = TMI; AZ == (TM2) 100 H

A, — KOXHYeCTBO METaJIHYECKHUX CTOeK, 3aMEHSeMHbX
OprasHHIMI CTEHKaMH, HIT.;

A, — KOJWYECTBO JAEPEBSIHHHIX CTOEK, 3aMCHAeMbIX
OPraHHBIMH CTEHKaMH, MIT.;

T — KOJNYECTBO OPraHHBIX CTEHOK MO YTBEpPXKIEH-
HOMY Nacmopry, LIT.;



M, — KOHYECTBO METa/IHYeCKHX CTOeK, 3aMeHse-
MBIX OJIHOM OpPraHHOH CTEHKOH NO YTBEpKIeH-
HOMY Nacnopry, WT.;

M, — KOJHUeCTBO JEpEeBAHHBIX CTOEK, 34MEHSeMBbIX
OJHOK OpraHHOfl CTEHKOA MO YyTBEPXKICHHOMY
Jacnopry, IWiT.;

W — daxtnueckuit DPOLEHT NOBTOPHOTO HCIOAB30-
BAaHUA J€PEBAHHBIX CTOEK, NPHHHAMaeMHI NJIf
KOHKPETHHX YCJAOBHUH.

§ 10 Pacuer xoanyecrBa kpemexHoro Jseca Ha 1000 T no-
6biuH, BBHICBOGOX12€MOro B pe3yabTaTe NPUMEHEHHs KpenH Hs3
3aMeHuTeNeR, JOAMEH UPOU3BOLWTHC IH(pGdEpeHUUPOBAHHO,
JlaBu TpH BO3MOXKHOCTH OOBENUHAIOTCA B rpynAbi ¢ OAUHA-
KOBLIMH TODHOT'€0/IOTHUECKHMH YCJAOBHSIMH.

KoanuectBo croek, waxonsimuxca B paGore, oupejensercs
C yYeTOM C10€K, 3aMeHseMbX OpPraHHbIMU cTeHkamu. [Ipu atoMm
KOJHYeCTBO KDEeNexHOro Jeca B M3, 3aMeHSeMOro ONHOH Me-
TanAuvueCKkolt crofixolt (3, m D) U OXHUM MeTALINYECKUM
BepxHAKom (3, u '), ompeaeasercs u3 Tabxs. 1.

§ 11. Ipu pacuere xosuvecTBa KpenexHoro Jjseca Ha 1000 Tt
n00659d, BBICBOOOXKIBEMOrQ B pe3yabTaTe INPUMEHEHHs KDPEmH
U3 32MeHHTe/sell B NOArOTOBHTEJbHLIX BbIpabOTKax, KpoMe Me-
TaJJNNYEeCKON Kpenw, nocrapifemofi no (OHAAM, YYHTHIBaETCs
H NOBTOPHOE HCNOJb30BAaHHME €€ M3 NOoralllaeMbiXx BhipaGOTOK.

OO6ulee KOJHYECTBO METAMIHYECKOH Kpemu, NPUrOAHOH NAs
NOBTUPHOFO HMCROJNL30BaHUS U3 NOrallaeMbiX BeIPaBOTOK C yye-
TOM €e BOCCTaHOBJEHHsA, ONpPEAe/seTcs:

7]
M=T ——,

rpe

I’ — cymMmMapuoe KOJMYErTBO 4apOK METaNIHYeCKOH
Kpenu K3 cneunpodusas B BulpabOTKaX, IJIAHH-
PYEMBIX K NOTaLIeHHUIO;

l — BO3MOX(HBI NPOIEHT MOBTOPHOrO HCIIOJAb30Ba-
HUS METaJJNHYeCKOH apoyHOH Kpend U3 coel-
npoduasa w3 mnoramaeMblX BbPaGOTOK C yyeToM
ee BOCCTaHOBJeHUs (mpunuMaercs u3 § 4 nau-
HO¥ WHCTPYKIIHH).

Yactb MeTasjia, NOCTVHAIOIEro U3 NOoraliaesMbix BHPaGoTOK
Jst IOBTOPHOI'O HCIOAb30BAHHS, MJIAHHPYETCS HA PEMOHT Bbl-
paGoTOK, 3aKpenJeHHHX MeTaaloMm (B pasmepe 109, ot mnaa-
HHpyeMOoro o6beMa pemOHTa), a OCTazZbHAafd — Ha HOBOE Kpeil-
JeHHE.



Koan4eCcTBO KpeNnexKHOro Jeca, BbicBOGOYIaeMOro B
B OUYKMCTHbIX BbipaboTKax

10

< z T — Koanuecrso xpenexnoro Jeca,
§ = 8 & |Kpenexuoro paMa M3 2 CTOEK

§ i g 2‘5 Hfl(s:xae,1\4::)arn<§e~ pacnua npu riaybune | obanox npu rayGune

25 S a® |1 meraaau- | Bpyba (3axBata), M Bpy6a (3axBara), M

EE | 50| jecxd ]

g S . SEE (3, 1 3',), S 1,45; 1,6 1,8; 2,0 1,45; 1,6 1,8; 2,0
0,5 9 0,0032 —_ ‘ — ‘ — —
0,6 9 0,0039 — j — — —
0,7 10 0,0055 — — — —
0,8 10 0,006+ 0,0024 0,0047 0,0018 0,0022
0,9 11 0,0086 0,0032 0,0047 | 0,0018 0,0022
1,0 11 0,0100 0,0037 0,0047 ’ 0,0018 0,0022
1, 12 0,0130 0,0037 0,0047 ° 0,0021 0,0026
1,2 12 0,010 0,0037 0,0047 | 0,0021 0,0026
1,3 12 0,0160 0,0037 0,0047 ‘ 0,0021 0,0026
1,4 14 0,0240 0,0050 | 00062 ' 00024 | 00030
1,5 14 0,0250 0,0050 0,0062 | 0,0024 0,0030
1.6 14 0,0270 0,0050 0,0062 0,0024 0,0030
1,7 14 0,0290 0,0050 0,0062 0,0024 0,0030
1,8 14 0,0310 0,0050 0,0062 0,0024 0,0039
1,9 14 0,0330 0,0050 0,0062 : 0,0024 0,0030
2,0 14 0,0350 0,0050 0,0062 ! 0,0024 0,0030

|



Tabauna 1

pe3yabTaTe 3aMeHbl JE€PEBSIHHOA KpenH MeTallnyecKoH
npu ojHo# yCTaHOBKe

3aMeHsseMor0 1 MeTaJJIHYeckUM BEPXHAKOM (2, u '), M®

pama u3 3 croek 1pu rayGuHe

pacnwa apy ravonte | ofanon IO | saspema 10 w
1,45 1,6; 1,8, 2,0 1,45 1,6; 1,8; 2,0 | pacoua obanoa
0,0057 0,0087 0,0027 0,030 0,C041 0,0030
0,0057 0,0087 0,0027 0,0030 0,0050 0,0030
0,0057 0,0087 0,0027 0,0030 0,0050 0,0030
0,0057 0,0087 0,0031 0,0035 0,6060 0,0035
0,0057 0,0087 0,0031 0,0035 0,0060 0,0035
0,0057 0,0087 0,0031 0,0035 0,060 0,0035
0,0077 0,0087 0,0036 0,0040 0,0080 0,0040
0,0077 0,06087 0,0036 0,0040 0,0080 0,0040
0,0077 0,0087 0,0036 0,0040 0,0080 0,0040
0,0077 0,0087 0,0036 0,0010 0,0080 0,0040
0,0077 0,0087 0,0036 0,0040 0,0080 0,0040
0,0077 0,0087 0,0036 0,0040 0,0080 0,0040
0,0077 0,0087 0,006 0,0040 0,0080 0,0040




§ 12. O6uwee kosauuectso kpemexHoro Jeca Ha 1000 T
JO6BIYH, BBICBOGOXKIAEMOTO B pe3yabTaTe NPUMEHEHHS KpenH
W3 3aMeHuTe el B NOArOTOBHTEJBHBIX BbIpaGOTKax, onpene-
Jasercss no gopmyJe:

Bn = Bup + Bp -+ Bnon, (6)
rae

Bnp — KO/JIMYECTBO KPEeNeXHOTo Jeca, BHCBOOOXK-
JlaeMoro B pe3yJ/ibTaTe IIDHMEHEHHS Kpenu M3
3aMeHWTeJe# npH NpPOBeAeHHH BHPas010K,
m3/1000 T;

Bp — Ko/iH4ecTBO KpemexXHOTo Jiecd, BLHICBOGOK-
JaeMOTO B pe3yJbTate NPUMEHEHUs KPEemnu U3
3aMeHHTeJel npH peMOHTe (NepeKpeIieHuH)
BHIPabOTOK, 3aKperIeHHbX AepeBoM, M3/1000 T;

Brox — KOMYECTBO KpEIIeXKHOro Jieca, BHCBOGOK-
JaeMoro 1pH IOLAEPXKAaHHMH  BbPabOTOK,
3aKpelJieHHBIX  Kpenbi0o M3 3aMesuTeaet,
M3/1000 T.

KonuyecTBo kpenexHoro Jeca, BbCBOGOXKIAEMOTO B pe-
3y/bTaTe NMpUMEHEHHUs KpPelW M3 3aMeHHTe/eHd NpH IIPOBeNeHHH
BHPaGOTOK, onpeneasiercss 1o Gopmyse:

Bnp = Ellx 3; 4 Elx 3, 7
rae
My u Ix — npupoct o6bema NpOBeNeHHS BHPAaGOT-
KM B CDaBHEHHH C OTYeTHBIM TOJOM
COOTBETCTBEHHO C METaJIHYecKO# U
wese306e1oHHON Kpelibio, M/1000 T;

2y H I, — KOJMYECTBO KpeIexHOro Jeca, 3ame-
HseMoro Ha 1 nor. M IpOBeJEHHUS Bbl-
paGOTKH COOTRETCTBEHHO METadJIHYeCKOMH
W kese300eTOHHOH Kpennlo, M3,

Ko/inyecTBO KpenexHOro Jjeca, BHCBOGOXKAAEMOro B pe-
3y/JbTaTe MOPHUMEHEHHMA KpenHW U3 3aMeHHUTe/ell IIpd peMOoHTe
(nepekpenyiennu) BHPaBOTOK, 3aKPEIIEHHLIX AEPEBOM, omnpeje-
Jasetcs 1o gopmyJe:

Bp = BIl’y 9'; + Bll/x 3", (8)
rie
IM'm u [T'x% — upupoct o6bemMa [EMOHTA BHPaGOTKH
B CPABHEHHH C OTYETHBIM TONOM COOT-
BETCTBEHHO C MeTa/JIMYeCKOH H xese30-
6eTonHolt kpenbio, M/1000 T;

', 1 D/, — KOJIWUeCTBO KpENeKHOro Jeca, 3same-
HAEMOro va 1 nor. M peMOHTHpyeMO#H
BPabOTKH COOTBETCTBEHHO METaJlInYe-
CKOM H Kene300€TOHHOM Kpenbio, M,

12



KOJIquCTBO KDEHC)KHO[‘O Jeca, BHCBO60)KH39MOFO B pe-
3y/AbTaTe NMPHMEHEHHA KPenu W3 3aMeHuTe/Jefi Npu IojjepKa-
HUH BBIPAGOTOK, ONnpeaesseTcs 10 (GopmyJe:

Bnox = XB, 3; 4 LB, 3!y + LBy J; + LB, D' + (9)
+ IB; D% -+ EBg % -+ LBy D% - LBy D% + LBy D

rae

Bl H Bg -

CpeiHHN NpUPOCT NPOTANKEHHOCTH BLIpa-
O00TKH NOCTCAHHON AauHLL (YKJIOH, OpeMm-
cbepr, XOJOK), 3aKpPENJICHROH COOTBETCT-
BEHHO MeTaJJUUeCKOH Hu Kesie300eTOHHOMH
Kpenblo, B CPAaBHEHHH C OTYETHHM TOJIOM,
M/1000 T;

CPeJHUH TNPUPOCT NPOTAKEHHOCTH BHIpa-
60TKH NepeMeHHOH MJHHH (OTKATOUYHLIA H
BeHTW/IALMOHHBIH LITpeKH) B CpPaBHEHHH C
OTYETHHM TOAOM, 3aKpPENJeHHOH MeTalau-
4eCKOH Kpenblo I1IpH [POBENEeHHU HA il1a-
CTax C YIJIOM NajesHus Lo 45°, nopaepxu-
BaeMo# B roj, M/1000 T;

TO )K€, 4TO U By, HO HA NJACTaxX C YIJIOM
naaenus cseime 45°, m/1000 T

CPefHHH! 1IPUPOCT INPOTHKEHHOCTH BHPA-
O0TKH NepeMeHHOH JJIMHB B CPaBHEHUU C
OTYETHHM TFOJAOM, 3aKPEnJeHHOH# MeTalnu-
YECKOH Kpeublo NpH DEeMOHle Ha IJjaacTax
C yraoM nanesusi 10 45°, nopaepxuaeMon
B roa, M/1000 T;

TO Xe, 410 W B;, HO Ha IJacTaXx C YIJIOM
vanegus cBuie 45°, M/1000 T

CpeIHHH [PHPOCT NPOTANKEHHOCTH BHIPA-
6OTKH IIept MEHHOM J/MHBlI B CPABHEHUH C
OTYETHHM TOJAOM, 3aKDPEMIEHHOH XKeJsar30-
O0eTOHHOH Kpenbio NPH HPOBeAEGHUH, IOI-
JepxusaeMoil B rom, M/1000 T;

TO €, YTO ¥ B,, HO 3aKPENIeHHOH Xere30-
6eTOHHOH Kpellblo [1pH pemonTte, M/1000 T;
CPeNHHH NPHPOCT IPOTHKEHHOCTH BHpA-
60TKH, OpoiaenHoll B Leaukax (mo.eBOH
HITPeK, KBepujiar), B CPABHEHUH C OTYET-
HbIM FOJ0M, 3aKPelIEHHON KPenblo U3 3aMe-
HHUTesefl, nosjepxuBaemoil B roa, mM/1000 T.

Mpumewanue Cperruit OPHPOCT MIMHBI NMOANEPHKHBAEMOR BoIPaOOTKH
VUMTBIBAETCH B TOM Cjyuae, €ClM 00beM IpOBENEHHs WX PEMOHTa C IpUMe-
HEeHVeM Kpenu u3 3aMeHHuTtedeit B mianupyemom roay Oyner OGoJdblUnM, uYeM
B OTYETHOM. B TUPOTHBHOM cllyuae pacyeT pacxoja KPEIeXHOro jgeca Ha Moj-
Aepanne BHIPaOOTKM HE NPOUIBOAUTCSH; MPHHUMAETCs, UTO BJTOT JeC YuTeH
B (pakTHUECKOM DPACXOA€ 3a OTUETHHH IOl

13



9;, DYy, Dy, D, D%, I3, D%, D%, D% — KOIMUECTBA
KpenexHOro Jeca, BHCB0O6OX1aeMOro B pe-
3yJabTaTe MOAAEpxaHus | mor. M BbIPaGOTKH
B rOM, 3aKPEIJIEHHOH KPeIbI0O H3 3aMeHHTe-
Jell, B CPaBHEHHH C AePEBSHHON Kpembio, M3,

§ 13. Ilpu kpensenun BopaGoTOK (UPH UPOBENEHUH H
PEMOHTE) [0 YTBEPKAECHHOMY [ACHOPTY META/NIHYEeCKOH WiIH
XKeJe300€TOHHOH KDenbio yYHTBIBAeTCS KOJIHYECTBO BBHICBOOOXK-
JlaeMOro KPenexHoro Jieca B CPaBHEHUHU C JlepeBAHHON Kpenblo.

KomnyecTBo kpenexkuoro Jeca B M, 3aMeHIeMOro Ha
1 mor. M BbIpaGOTKH MeTa/JIHMYeCKOH apo4Hoifl Kpenbio B3 cnei-
npoduns upu nposenernuu (J,;) U pemonre (D'y), onpenensercs
u3 T1aba. 2, a Kpembio H3 KeJIe300eTOHHBIX TPYOd4aThX CTOeK
¥ MeTa/lJHYecKOro BepXHAKa NIpH npoBejeduu (J,) M peMOHTE
(3Yy), — 13 Tabur. 3.

§ 14. I'lpu noanep:kaHUK BLIPa6OTOK, 3aKPENIEHHBIX MeTall-
JMYECKOR WaM Ke/1e300eTOHHOR Kpenblo, Y4YMThIBAeTCA CpesfHee
KOJIHYeCTBO BHCBO6OXKA2eMOr0 KPENexHOro Jeca M0 CPaBHEHHIO
C KpenIeHHEM HX JEePEeBIHHOH Kpenblo.

CpeaHee KOJIHYECTBO KPENEXHOTO Jeca B MP, BHICBOGONK-
JaeMoro mpu nojepxasud 1 moT. M HAKJIOHHOH BHIPAGOTKHU B
rOM, 3aKpenieHHod MeTa/JIN4eCKOH apOyHOH Kpemblo M3 cheil-
npoduns (3;), onpeneaserca w3 Ttaba. 5, a 3aKpeneHHOH
Kpenbio M3 KeJe300eTOHHbLIX TPyOuaTHX CTOK H Merajinye-
cKoro BepxHska (D!;), — U3 npuMmeuaHus K 9Toi Tabauue.

CpeznHee KOJIHYECTBO KPENexHOro Jeca B M®, BHICBOGOMK-
JAeMoro IpH MOAJepxuaHHd 1 mor. M BHPAOOTKH NepeMEeHHON
JuHE (OTKATOYHHA ¥ BEHTHASLMOHHHN IUTPEKH) B rOA, onpe-
pessieTcs AJs BeIpaGOTOK, 3aKpeNJIeHHHX:

1. Mera/miugeckoil apouHON Kpenbio U3 crentpodHIK:

YCTaHOBJNEHHOHA mpH NPOBEJEHHH HA NJAACTax C YrJIoM ua-
neHua 10 45° (), u3 Taba. 6, a cBoe 45° () —wu3 raba. 7;

YCTAHOBJACHHCH NIPH DEMOHTE HA NJAacTax C YrjAOM UaLeHHs
1o 45° (%), us taba. 8, a ceuiuie 45° (%)—u3 1abax. 9.

2. Kpenblo u3 xene306eTOHHBIX TPYGUATHIX CTOEK H MeTal-
JMYECKOrO BEDXHSKA, YCTAHOBJAEHHOM TpH peMmoHTe (D%) H
nposenenun (3%),—us taba. 10.

CpenHee KOJAHUECTBO KpemexHOro Jeca B M? (%), BHICBO-
60oxmnaeMOro npu moajepxaudu 1 mor. M BHpPaGOTKH B TOJ,
3aKpeNIeHHO} MeTa/lJIdYecKOi WId JKeJe300eTOHHOH Kpenblo M
NpoHAeHHOA B Leaukax (moseBo# mITpek, KBepuuLIar), ompe-
Jeasercd H3 Tabx. 11.

14



Tabauwa 2

KoaunuecTBO KpenexHoro aeca B M3, BpiCBOoGOMKAaemMoro Ha 1 mor. M
BLIPAGOTKH B pe3ylibTaTe 3aMeHbl JepeBAHHOH Kpenm MeTalld4yeCKOH
apovyHOll Kpenblo W3 cnemnpoduan (IpH ycraHOBKe OXHOK paMbl
Ha 1 nor. M)

YcraHoBKka Kpend | YCTaHOBKAa KpenH

Ceuenne BHPabOTKH B CBETy, AKI, AK u ADl AK u AIl npn
M2 IpK MPOBENEHHH | PEMOHTE BHPa6OTOK
BBIPABOTOK (Jg) @)

10 ocanku (IIpu- | Toche ocanku
HUMaeMoe R pa- | (NpyHUMaeMoe B
cyer npu nposez_(e-1 pacuer npu pe-

BATAMKHN | BATHMKHN | 3aTHKKH | 3aTHKKU
u3 u3 3aMe- u3 U3 3aMe-
JepeBa | uuTereil | nepeBa | HUTeneH

HUHK BHIPaBOTOK) |MOHTE BHIPAaBOTOK)

6,1 ! 4,8 0,763 0,195 0,243 0,395
7,6 6,1 0,276 0,423 0,257 0,423
8,8 ! 76 0,341 0,508 0,322 0,508
11,1 8,8 0,431 0,607 0,411 0,607
12,5 11,1 0,454 0,650 0,430 0,650
13,5 12,5 0,599 0,775 0,540 0,775

[Tpumeuvanunsa 1. 3aMeHsdeMOe KOJHUYECTBO KDPENEWKHOTO Jeca B BHIpa-
60TKax CeyeHHeM, He YKa3aHHBIM B rabauue, NpHHEMaeTcs no Gamxafwemy
MEHbIIEMY CEUYEHHIO.

2. Ilpn ycranoBke Ha 1 nor. M BhipaboTku Goapmero
WIK MEHbIIEro (UeM OJHa pPamMa) KOJNHYeCTBa pPaM KpPemH 3aMeHseMoe KOJH-
YECTBO KDENEXHOrO Jeca ONPEereffercs YMHOXEHHEM COOTBETCTBYIOLIero
nokasareas Tabauubl Ha LONpaBouHEH kospduuuedt K, npunnmaempidt u3
Taba. 4.
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Ta6auna 3

Cpepnee KOAHYUECTBO KpPeNeyHOro Jeca B M° BhicBOGOkAaeMoro
Ha 1 nor. M Bbipa6oTKH OT 3amMeHb! JEepeBAHHOH KpeNH Kpenbio U3
wete3o6eTOHRBIX TPYGUaTHIX CTOEK H MeTaJJHYeCKOro BepXxHsiKa
(npu ycTaHOBKe OjHOH pambl Ha 1 mor. M)

YcraHOBKa Kpenu NnpH NpOBELEHHH YeranoBka kpenu
IIpH pEMOHTE
Anuna sepxusgka BHIPaboTOK (3y) BHIPa6oToK (J'4)
TRanenneBUIHOH 3
Kpenu B CBeTy, M 3aTMKKH W3 | 3aTHKKH U3 3aTAXKHM H3 CTa-
; N poro Jseca HJIH
aepesa 3aMEeHHTEeNneHn 33MeH"Teneﬁ
1,9 0,192 0,338 0,178
2,1 0,261 0,427 0,251
2,3 0,268 0,438 0,260
2,5 0,294 0,420 0,248
2,7 0,340 0,505 \ 0,321
2,9 0,334 0,508 0,325
3,1 0,340 0,519 0,333
3,3 0,335 0,522 0,341

Ilpumeuanus l. 3aMeHsieMoe KOJHYECTBO KPEUEXHOTO Jeca B Buipa-
60Tkax C Kpenblo, KMeIOIeH IJIHWHY BEpXHIKA, HE VKalaHHYi B rtabaule,
NpUHHMaeTca N0 Oanxaiimell MeHburefl. AavHe BepxHsAKa.

2. Tlpu yctanoBxe Ha 1 mOr. M BoIpaGOTKH GOJBIIETO
HIA MEHbUWEro (ueM OJHA paMa) KOAWUECTBA paM KpelH 3aMeHsieMoe KOoJu-
HeCT80 KPEMeXHOro Jjeca ONpefiensiercs YMHOXEHHEM COOTBETCTBYIOHIE! O
noKasaTeas TaGAMUBI Ha nompaBoutbi kosdoumpent Kn, npunumaeMpiéi w3
Taba. 4.
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Tabauna 4

3Hauernue nonpaBoyHoro xoaddunuernra Kn

KounuectBo pam
Kpenu Ha 1 mor. m

Kpeno AKII, AK u All

Kpens n3 xene300eTOHHBIX TpyOUaTBIX CrOEK
H METalAUuYECKO! O BEPXHAKA

[IPH [IPOBEREHUU
BupaboTok

DPH TPOBEJEHUN Y PeMOHTE
BBIP 060TOK

3aTAXKH H3

3ATAXKKH H3

3aTAXKKH H3

3aTSOKKH W3 3aMeHHuTedeil (pu mpo-

i
!
; 3aMeHuTe- . Be 1€HUMA), U3 CTaporo Jeca H 3ame-
Aepesa | nen 3aMCHHTEJCH HuTeJed (IIpxn peMoHTe)
!
%
0,91 0,01 : 0,94 0,91 0,91
1,11 1,09 ? 1,07 1,09 1,11
1,25 1,22 ! 1,15 1,92 1,25
1,43 1,38 1,26 1,38 1,43
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Tabauga >

Cpeiiiee KONMMYECTBO KpenexHoro neca s M° (3,), BHICBOGOKAAEMOTO npu moagepxanuu I nor. M
HaKlIoHHON BbIpaboTKn (ykaoHna, GpemcGepra, XoNKa) B ToJl, 3aKPEHJIEHHON MeTallHYeCKOH# apouyHOH Kpenbio
M3 CHelnpouisi cedeHueM B CBeTy 5—7 M? Ha nAacTax € yriom najgexnus no 45°

Paccroguue mo ouncrubx pabor, M

YcroitunBocTs
nopox 100—
200
Ycrofiunbnie u
cpenteit ycroiiqu-
BOCTH 0,530
Heycroliuusnie 1,210

200—
300

0,435
1,0.0

300— | 40—t 500— | 600—| 700— | 800—
409 500 600 700 800 900

[MonpaBka Ha 1 M? ceue-
Husg BbIPabOTKH B CBETY
cBhiie 7M% pau MeHee S5m2
(no6aBasieTcR WAH BHITH-

0,377 | 0,370 | 0,365 | 0,360 | 0,360 | 0,360
0,98u0 {0,976 | 0,960 | 0,950 | 0,940 { 0,930

f

90— | cphilne | TaeTcsd OT COOTBETCTBYIO-

100v 1000 llero noxasaread Tab-
Jauie), e

0,357 { 0,357 0,066

0,920 | 0,920 0,168

Hpumeqau He. CpegHee KOMMYECTBO KpenexHoro Jeca (3's), BHCBOOOKAaeMOro Npu noIAepkaHuu | mor. M
HaKJAOHHOH BBIPAOOTKH B TOJ, 3aKPeILIEHHOH KDElblo H3 WKENE300STOHHBIX TPYOJaTHIX CTOEK H METAJIHYECKOIO BEDXHIKA
naudon B cegery 1,9—3,3 m (ykaona, 6pemc6epra XOLKa) Ha NJAacTax MNOJOroro IajeHus, {IpHM TNMOPOAaX YCTOMYMBHIX M
cpexuelt ycrofiuuBoctH, npudumaetcsa 0,420 m
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Tabauna 6

CpefHee KOJMYECTBO KpelewHoro Jjeca B M° (3,), BBICBOGOKAaeMOro NpH NOJAEPIKAHHH 1 NMOF. M OTKATOYHBIX
¥ BEHTHASHKOHHBLIX WITPCKOB B rojl, 3aKPeNJeHHbX METAJNINYeCKOH apouHOH Kpenbio U3 creunpopuas
NpyU NPOBElLEHUH C CeyeHHeM B CBeTy 6—8 M® Ha nuaacrax € yriom najeHus fo 45°

CpenHds AAuHA AORAEPKaHMS, M

N« npaska va 1 M? ceve-
Hus BHPabuTKH B CBETY

YV CTOHRUNBOCTD cBHiE 8 M® HJIH MeHee
6 M? (moGaBifiercss wim
nopoxn 200—| 300— | 400— | 500— | 600-— | 700— | 809)-— | 900— | cBollue | BLITHTAETCA OT COOTBET-
300 400 500 600 700 $00 900 1000 1000 | cTBylomero nokasareas
Tabaune), mM®
YcToliuuBpe u
cpenHelt ycroigu-
BOCTH 0,670 | 0,594 | 0,533 | 0,488 | 0,485 | 0,427 | 0,415 | 0,402 | 0,373 0,070
Heycrotfiunsbie 1,480 | 1,370 | 1,262 | 1,207 | 1,165 | 1,128 | 1,100 | 1,085 | 1,057 0,176
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Tabanna 7

CpenHee KO0JHYeCTBO KpenewHoro jgeca B M® (D)), BhicBoGoxaaemoro npu woxmeprcanau I nor. M
OTKATOUNBIX U BEHTH/SILHMOHHOLIX INTPEKOB B OJ, 3aKpeNJeHHbiX METANIU4eCKOH apouYHOold Kpenbio H3
cnennpoduia NpH NPOBEJNEHUM C CeyeHHeM B CBeTy 6 M? Ha njacrax € YrioM najesus cBuiue 45°

Cpe,rumﬁ IJIHHa NONIEpPXaHNAg, M

500— | 600— | 700— | 800—

YcToliyunBocTb
IIOpOL 200— | 300— | 400—
300 400 £00 600 700
Ycroliuupple H
cpefHell ycroiuu-
BOCTH 1,36 1,11 0,96 0,85 0,79
Heycrofunsee 2,50 2,20 1,99 1,85 1,80

800

0.77
1,78

{

5 9.0

1
i

900— : cBpime
1000

t

i
1

[TonpaBka Ha 1 M? ceue-
HHS BbIpabOTKH B CBETy
CBHIIE HAM MeHee 6 M®
{mo6aBageTCs MM BBIUH-
TaeTcsl OT COOTBETCTBYIO-

I 1040 Hero moxasaTens Tab-
ANIBL), M°
0,69 0,149
1,70 0,321
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Tabaunma 8

CpejHee KONMYECTBO KpenexHoro Jeca B M° (%), BoicBOGOWAaeMOro Npu nopfep:andu t nor. M
OTKATOYHBIX M BEHTHJSIMOHHbLIX HITPEKOB B IOJ, 3aKpPeNNeHHbIX MeTallu4eCKOHd apouyHo# Kpenbio
H3 cmennpoduias mNpu peMOHTe € CeyeHHMeM B CBeTy 6—8 M? Ha nnacrax ¢ yraoM nagpeHus po 45°

Cpenusasa 1AMHA MOAXEPKAHHE, M

Y croliupBOCTD ;
nopox 200 — ! 300— | 400— | 590 -
300 , 400 500 600
Ycrofiussoie u I %
cpeaHel ycroiun-
s0CTH 0,542 | 0,486 | 0431 | 0,402
Heycroliunpsie 1,150 1,085 1,027 | 0,990

l

600—
700 |

0,390
0,960

[Tonpaska na 1 M? cege-
Hus BBIpabOTKH B CBETYy
cBHiie 8 M2 WiM MeHee
6 m? (106aBagercd HAU

700-— | 800— | 907-— | cBbime | BIYHTAa€TCH OT COOTBET-

800 900 1000 1000 | creylomero noxasareis
Tabannm), m*

0,377 0,367 0,366 0,362 0,060

0,940 | 0,930 | 0,920 | 0,960 0,144
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Ta6arua 9

CpelHee KOJIHIeCTBO KpenexHoro jeca B M® (%), BbICBOOOXKIAEMOro npu MOAAEPHAHUH | HOT, M
OTKATOYHBIX M BEeHTHJASLUOHHLIX ITPEKOB B 0j, 3aKPeNJCHHbIX METalIHYeCKoH apouyHON Kpenbio
H3 cRenupoduAs NpU PeMOHTe C CeyeHueM B CBETY 6 M? Ha NJacTax ¢ yraoM najeHus CBuite 45°

Cpeinas ATMHA NOAAEPXKaHHS, M

YeroituupocTh
nopoJ, 200—
300
YcerolivuBrie H
cpenHed ycroiiun-
BOCTH 0,87
Heycroituusnie 1,56

500—
600

0,60
1.21

600 —

700

0,59
L1y

800—

900

0,57
1,16

flonpaska Ha 1 M® ceue-
Husl BHPalOTKH B CBETY
CBbIlE MAN MeHee 6 M°
(100aBpasieTcss MAN BHIYH-
T4eTCH OT COOTBETCT-
BYIOILLEro MOKa3atens
Tabanum), M3

0,105
0,207



Tabaunia 10

CpeaHee KOJHYECTBO KpememHOro jeca B M5, BrCBOGOMAAEMOro Mpu
noaaepmaHuu 1 NOr. M OTKATOUHHIX H BEHTHIALHUOHHBIX NITPEKOB
B rOfl, 3aKpenieHHuX Kpenbio U3 wene3o6eToHHblX TPyGuaThix cToek
H MeTaJJHYeCKOro BepxHaKa AauHoi B ceTy 1,9—3,3 M npn
nposeaenuu (94,) u pemonte (9°) Ha naacrax I0JOroro nageHus

Vesonns Cpeanss nivHa NONLAEPXKAHHA, M
n
Pepernt 600—800 800—1000 6oaee 1000
[Tpu nposeyeHun 0,85 0,83 0,80
Ipu pemonte 0,40 0,39 0,37
Tabauua 11

CpexHee KOJHYECTBO KpenewHoro jgeca B m® (3%), BeCBOGOXAaeMOro
npu NopjepkaHuu 1 NMOF. M MONXEBHX IITPpeKoB H KBEPULIAroB B TOf,
3aKpenaeHHbIX MeTalluyecKolt apo4HOH Kpelbio H3 cneunpoduas
HJIH KpPenblo U3 wele306eTOHHbX TPYO4aTnx CTOCK H METalaniecroro

BepXHAKa
7 [Tpu xeneso0eTOHHOM
Veroil [lpn meranauyeckon
OHYHBOCTb HNOPOX Kpenu Kpeny
I
Yeroiiunsbie u cpeaueii !
ycToftunBOCTH 0,44 j 0,37
Heycroitunsrie 1,00 —
1




MPUMEPHBIN PACYET HOPMbI PATXOJA KPEINEXHOI0
JIECA HA 1000 v AOBbIYYA AJI INAXTHI

Tabanua 12

Hcxoaubie naHHuble RAsl pacyeTa

Oryerunit | [Taanupye-
HaumenoBauue rox MBI TN
Togosas mobwiwa (I u /'), ThiC. T I 357,9 391,3
MomHocTs maacra, M ' 1,0 1,0
Yron najeHus Inacra, rpaj. 12 12
KoanuecTso naB (yuactkoB) 4 4
Jlausa xasbl, M : 150 150
daxTuecknit pacxoy Kpenexuoro aeca na 1000 1t
no6biun (Pd). M3 20,10 —
[NonpaBka B M® ¥ paKkTHYecKOMY pacxoxv Kpe-
nexHoro jeca Ha 1000 T pobblum B pesyabrarte
OCYILECIBJIEHUS OPraHu3aliHOHHO-TEXHAYECKAX Me- '
ponpuaTHH#, HaMeuaeMbIX WAXTOH B NARHUPYEMOM !
rony (2AP) 3a cuern: — 1,0
BHeJpeHUs Gojee PanHOHAJAbHBIX MACIOPTOB
kpenienua (AP)), M8 — 0,6
yBeJAWUYEHHS MOBTOPHO10 MCNOAL30BAHUSA Kpe-
newsoro Jjeca (AP,), m? — 0,4

Hopma pacxona xpemnexsoro seca #Ha 1000 T no6m4u 1O
maxTe Ha IJIAaHUPYeMbll roia onpexesasercs no gopmysae (1).

PacueT pacxoja KpenexHoro Jeca no OUHCTHbIM BbipaboTKam

O6uee ¥0aHYECTBO Kpenex<Horo Jeca Ha 1000 T pobbiuwm,
BbICBOGOM 13EMOTO B OUMCTHBIX BHIPaOOTKAaxX B pe3yabTare IpH-
MEHEHHUs Kpenu H3 3aMeHuTeAeH B ILIAHHPYEMOM TOAy, OInpe-
aensiercsa no ¢opmyae (2).

KoanyecrBo xpenexwcHoro Jseca Ha 1000 T go6weiuu, BLICBO-
60X 1aeMOTO B pe3y./bTaTe NPUMEHEHHS METaMlIHYEeCKUX CTOEK,
onpejeaserca no gopmyae (3).

Suawenns A u A’y A, m A’}, a ¥ n’ OpUHHMAIOTCH U3
Tab6a. 13, 3Hauvenus D, m D', — U3 Taba. 1, smavenus A n 1'—
u3 tabx. 12. lNoacrasias 3HavyeHUs COOTBETCTBYIOIMX BENHYUH
B dopmyay (3), moaydaem:
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B, — 1250 X 0,01 X 310 4 2400 X 0,01 X 155

! 391,3
312,5X0,01}283+900X0,01 % 141,5 +1840X0,01X94,3
- 357,9 -

= 8,54 M8/1000 7.

KonuuectBo kpemexuoro Jjeca Ha 1000 T go6uuu, BLICBO-
60X 1aeMOro B pesyabTaTe NDUMEHEHHs METalIHUeCKHX BepX-
HAKOB, onpepneaseics no dopmy.ae (4).

3uavennss B v B’y n u n’ npuenuMalorcs u3 Tabauus 13,
3Hauenuss I, u D', — u3 1abu. 1. Tloacrasass 3Ha4eHHS COOT-
BETCTBYIOLIMX BeJuuun B Qopmyay (4), noaydaem:

1200 X 0,0037 X 155 600 X 0,0037 X 141,5
391,3 - 357,9
==0,88 M*/1000 .

Kosnuectro kpenexcnoro jeca xHa 1000 T go6uuH, BBICBO-
60X10aeMOro B pe3yiblaTe IPUMEeHEHHA pPexylefl MeTainue-
CKOi kpenu (OPraHHbLIX CTEIIOK HJIH MeTalaM4YeCKHX KOCTPOB)
B JIaBaX, NEPeBOJAMMbIX CO crnocoba ynpaB/ieHHs KpOBJIEH ya-
CTHUHOH 3aK/IAaAKOH Ha NOJHOE OOpylIeHHe, Onpefeasercs no
dopmye (5). [lpunumas 3Hauenue x u3 Taba. 13, nmomyuaem:

1,25 X 95,8
391,3

MMoacraeasiss B opmyay (2) nonyueHHbI® KOJHYECTBA Kpe-
[EeXHOTO Jieca, BHCBOGOXAAEMOTO B peayjbTate NPHMEHEHUs
Kpen¥ W3 3aMeHWreseil B OUHCTHHIX BHIPAaGOTKAaX, ONpee/IseM:

Bo=8,54 - 0,88 4+ 0,31 = 9,73 m3/10Q0 T.

2

=0,31 m%1000 T.
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HcxonHble nokasatenn AJdg pacyeTa pacxona
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* KosnyecTBO METanNMUECKHX CTOEK, 3aMEHAEMbiX OPTAHHBLIMH CTEHKAMH
110 YTBEPXKNEHHOMY DACIIOPTY YnpaBlieHMsa KPOBAed M Kpemaendd, TAe OJHa
opranHasl €TeHKa 3KBHUBaJeHTHa 2,5 MeTaalHuYeCKHM CTOHKaM.

*#* KoMmyecTBO MeTaJIHYeCKHX CTOEK, 3aMEHSEeMbIX OPTaHHBIMH CTEHKaMU
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6) B 1 naBe c 125 OpraHHbBIMH CT¢HKAMHM OJHA OpraHHas CTEHKAa 3KBH-
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Tabanna 13

KpeneXxXHoro jJeca Ha OYHUCTHLIC BblpaGOTKH
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Pacyer pacxoja KpenemHoro jeca 110 MOATOTOBUTE/]bHbBIM
BbIpa0OTKaMm

O6mee xo/iuuecTBo kpemexHOro jseca #a 1000 T 106Huy,
BLICBOOOXJaeMOr0 B pe3yJ/bTate NpHUMEHEHHs Kpefl H3 3ame-
HUTe/IeH TUPH NMPOBeJNeHHH U PEMOHTE NOATOTOBHTENbHLIX Bbipa-
6070k, a Tak¥e NMPpU NOANEpMAHUK BHPabOl0K, SaKpENNeBHbX
KPeNbIo M3 3aMeHuTeJeH B MIaHHPyeMOM TOLY, ONpeje/sercs
no ¢popmyae (6).

KomuuecTBo kpenexsoro Jeca va 1000 T no6wiuu, BBHICBO-
60X 1aeMOr0 B pes3y/ibTaTe IPHUMEHEHHd KDENM M3 3aMeHHUTe]eH
NpU NPOBEJEHHH BhipabOTOK, onpenensercs no dopmyrae (7).

3navenua [Mv ¥ [k npusumalotcs us tabu. 14. B npuns-
THIX JJ/iA pacyeTa BHPa6OTKAX NacCnOPTOM KpemIeHdss npeLy-
cmarpusaercs 1,43 pamul Ha 1 nor. M M JepeBsiHHAs 3aTsKKa.
[Mostomy sHauenns D; u J,, NPUHUMAEMHE COOTBETCTBEHHO M3
Taba. 2 ® 3, yMHOXKAIOTCS HA NOMPABOYHKE KO3(DODHUHEHT
Kn = 1,38, xotopeili npunumaercs us Tabui. 4.

Muw= 0,58 93 = 0,276 X 1,38 = 0,380
My=—0,12 9; = 0,263 X 1,38 = 0,363
[Ix= 0,53 2,=0,268 X 1,38 = 0,370
Mk= 0,78 9, =:0,340 X 1,38 = 0,470
Mxk= 1,32 9, =0,192 X 1,38 == 0,265
Mx= 0,70 9, ==0,261 X 1,38 = 0,360
[Mx = — 0,28 3, = 0,340 X 1,38 = 0,470
[Toxcrapasis snavennn [w, [Ix U g I, B dopmyay (7),
nojiyyaem:
Bnp = 0,58 X 0,380 — 0,12 X 0,363 + 0,53 X 0,370 +
+ 0,78 X 0,470 + 1,32 X 0,265 + 0,70 X 0,360 —
— 0,28 X 0,470 = 1,21 m?#/1000 7.

KousmyectBo kpenexnoro seca #a 1000 T n06biyi, BHCBO-
60x1aeMOro B pe3yJbTaTe NPUMEHEHUS KPEnW U3 3aMeHHTened
NpH PEMOHTE BBIPaOOTOK, 3aKPeIIEHHBIX [IEPeBOM, ONpeIesi-
ercs no ¢gopmyJae (8).

3uavenna [1'm u 1'%, Kak W upu upoBeseHud BblpaGOTOK,
npuHUMaoTCs u3 Taba. 14, a 3nasenns D'; u D, ppu ycra-
Hoske 1,43 pambl Ha 1 IOT. M, ONPENEAAIOTCA COOTBETCTBEHHO
u3 1a0/i. 2 1 3 M YMHOXAIOTCH Ha NONPaBOYHBIE KO3(D(HUIUEHTH
Kn = 1,43 u Kn = 1,38, npunumaemsie us taba. 4.
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[T"w = 0,15 ', = 0,257 X 1,38 = 0,354
I == 0,66 3, =10,260 X 1,43 = 0,372
M'x=0,13 ', =0,254 X 1,43 = 0,363
Moacrasass 3uauenus [N'm, ['x u 3’5, ', B dopmy.ay (8),
noJiyyaem:
Bp = 0,15 X 0,354 4- 0,66 X 0,372 + 0,13 X 0,363 =
== 0,34 M3/1000 T.
KonunuectBo kpemexHoro Jjeca Ha 1000 T mo6biuM, BHICBO-

60:kaeMOro MOpH HOAAEPXKAHHW BbIPAOOTOK, 3aKPEMJIEHHBIX
Kpenblo N3 3aMeHuTeJel, onpepensercs no ¢opmyae (9).

3Hauenus By, B;, B;, Ry MPHHHUMAIOTICH W3 Tabu. 14, a 3Ha-
yeHHa g, D%, DY M D%, onpenessioics COOTBETCTBEHHO U3
Tabaun 6, 8 u 10.

B, = 0,29 9, = 0,670
B, = 0,08 32, = 0,542
B, = 0,27 94, = 0,850
B, == 0,39 24, == 0,850
B. = 0,66 34, == 0,850
B, = 0,35 34, = 0,850
Bs = 0,33 35, == 0,400
By = 0,07 35, = 0,400

[MoacTaBasifni 3HAUSHUS By, By, B;, By H Dy D%, DYy, D% B
dopmyay (9), noryuaem:

Brox = 0,29 X 0,670 4- 0,08 X 0,542 -+ 0,27 X 0,850 -+

-+ 0,39 X 0,850 + 0,66 X 0,850 + 0,35 X 0,850 +

4 0,33 X 0,400 + 0,07 X 0,400 == 1,82 m3/1000 T.

[Moacrabisst B (opmysy (6) noayueHHsle KOJMUECTBA K[e-
[I€KHOrO Jieca, BHICBOOOK/IAEMOro NpH IPOBEIEHHH, PEMOHTE
¥ 0O0JUIEPXKAHUY ROAIOTOBHTEJBHBIX BbIP4GOTOK, ONpEaeaseM:

Bu === 1,21 4- 0,34 4 1,82 == 3,37 m3/1000 .

loactasrsaa B dopmyay (1) Beawuunsl (hakTHUECKOrO pac-
X0Jla KPENEeXHOro Jeca 3a OTYETHHLI TOf W ero nonpaskKu 3a
CY4eT OCYIIECTBICHHS OPraHU3allMOHHO-TEXHWYECKHX MEPONpPHS-
THH, & TaKXe KOJMYECTBA KPEIEXKHOTO Jiecd, BHICBOGOKIaEMOTO
B OYHCTHBIX ¥ TOATOTOBHTEJbHHIX BHPabOTKaX B pe3yJbTaTe
NpHMEHEHHsl Kpened #3 3amenuTes]el, yCTaHaBIMRAEM HOPMY
pacxoja neca na 1000 T po6HuW NO HIaXTe HA UJAHHPYEMbIR
roxL:

H = 20,10 — 1,00 — (9,73 -+ 3,37) = 6,00 M*/1000 7.



Hcxoausie MokasaTelu Ajs pacueTa pacxoja

Ceuenue BhIpa- IIJIHHa Meraaauyge-
CKOTO BepXHAKa
60TKH B CBETY, o
B“n HpHMEHﬂEMOﬁ 2 ¥ Kenez06eTOHHOU
Bun M Kpenu B CBETY, M
Kpenu U3
BHPaBoOTKY N it il
SaMEHATEICH B B IJIaHHU-~ B B IJIaHH-
OTYETHOM | DYEMOM | OTYETHOM| PyEMOM
rony ioay TORY roany
1 2 3 q 5 6
MMpu npo
OTK4TOYHbIE Merananueckas
IHTPEKH apounas All 7,6 7,6 — —
n » 8)8 - e -
» Kenezoberonnas
TpaneuueBMAHas — — 2,3 2,3
» » — — 2,9 2,7
Bentuasuuos-] Merananueckas
HblEe HITPEKH apounas All 6,1 6,1 — —
. Kenesoberounas
Tpaneny eBuIHas — —_ 1,9 1,9
» » - - 2,1 2,1
YKI0oHBI ” — — 3,15 —
Mpu pe
OrtkaTounble C nepesa Ha
WTPEeKN wenesobeToH — - 2,3 2,3
» C nepesa Ha
MeTana — 6,1 — —
Beuruasuuon-| C gepepa Ha
UbIE ITPEKH wene3o6eToH _ — 2,1 2,1

IMTpumewanus: 1. B cayyae, ecim B OTYETHOM HJIH INAHUPYEMOM
rony MMelTcsd BbIDabOTiH, 3aKpenJeHHble KPelblo U3 3aMeHuTened, ¢ ceue-
HUSIMY MJM ASMHAMH Be¢DXHAKOB, He MMEIOIIUMUCA B OJAHOM H3 paccMaTpH-
Ba«MBIX TOJIOB, TO NPH ONpeleldeHuH NpUpPOcTa 00bEMa NpPUMEHEeHHs Kpemeit
W3 3aMeHHTeseH (KOAOHka 1!) yaeabHas NPOTHKEHHOCTb ISTHX BhIPaloOTOK
CKJAABIBAETCA C OCTaJbHOH YHEJNbHOH HPOTSIMEHHOCTBIO BHIPAOOTOK 3TOTO
rona (KoJoHKA 9), a KOMMYECTBO KPEIeKHOTo Jeca, BhCBOOOMNAEMOTO Ha
1 nor. M BbIpaboTKy, onpeneasercs HO CEYEHMAM WJIM IJMHAM BEPXHSAKOB,
PeAyCMOTPEerHbIM Ha INIaHMUPYeMBIH ron

2. MokazaTeap KoJOHKM 11 onpexeisercs Kak pas-
HOCTh MEXJAY Mokasateasmy koxoHok 10 u 9
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Ta6auna 14

KpelexxHoro jieca Ha noATrOTORHUTENbHbBIC Bblpaﬁo'l‘l(l{

O6beM npuMeHenns Kpenel
u3 3aMeHuTeNeH

M

B
OTYETHOM
FORYy

7

B IJIaHH~
pyemMom
rony

8

[Mpupoct ob6ne-
Ma npuMeHe-
nug Kpenek u3

Cpexnsauit moaoxu-
TEeJAbHBIH IPHPOCT
TPOTAMEHHOCTH
BbIpaBOTOK, 3aKpell-

BeaNeHHHU

150
100

220
270

170

120
160
100

MOHT

130

90

500

459
600

140

650
450

400

60

150

n/1000 T saMenuTenell | JACHHBIX KpENmAMH
(TIm, M, [1'y, | ¥3 3aMennuteneii,
B — I1"3x), NOJLEPKHIBAEMEIX B
OTYETHOM | PYEMOM M/1000 T HHE;HI;YBMBOMB liony
) ) s D8)
roxy | roy " 1005
9 v 11 12
0,42] 1,98 0,58 0,29
0,70
28} - - —
0,62 1,15 0,53 0,27
0,75 1,53 0,78 0,39
0,48 0,36 —0,12 —
0,34 1,66 1,32 0,66
0,45 1,15 0,70 0,35
0,28 _ —0,28 —
0,36 1,02 0,66 0,33
— 0,15 0,15 0,08
0,25 0,38 0,13 0,07
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[, METOJl, YCTAHOBJIEHUS1 YKPYITHEHHOH
HOPMBbI PACXOOA KPENEXHOTO JIECA HA 1000 1
JOBsIUYU OJid COBHAPX030B, KOMBHHATOB M

TPECTOB JOHEWKOIO BACCEMHA

§ 15. TianoBas yKpynHEHHas HOPMA PACX0Ja KDPENexHOro
jdeca Ha 1000 T no6HUM C yueTOM 32aJaHHDPOBAaHHHX 00BEMOB
npuMeHeHusl Kpened U3 3aMeHHTe/]el B OYUCTHHIX M MOArOTO-
BATEJbHLIX BHIDAaOOTKAaX vnpejensercs no (opmy.e:

=P¢ — (Bo + Bn), (10)

rae

H — nsawnoBas HOpMa pacxoja KpCHEXHOTO Jeca,
m3/1000 T;

P¢ —- paxTavecknfi pacxoj KpemexHoro Jjeca 3a
6mmkaldiAi otueTHeit rog, m3/1000 T;

Bo — ofllee KOJUYECTBO KPENEeNHOro Jeca, BLICBO-
60X/12eMOT0 B pe3y/bTate NPUMEHEHHS KpemH
U3 3aMeHuTesefi B OUMCTHHIX BbIPaOOTKax B
maasupyemom rony, m4/1000 T;

Bn — ofuiee KO1M4ueCcTBO KDEMEXHOTO Jeca, BHICBO-
60X /1aeMOr0 B pe3ysbTaTe NPUMEHEHHd Kpenu
U3 3aMeHuTesiefi B NOATOTOBHTENbHEIX BbIpa-
doTkax B maanupyemom rony, m3/1000 T.

§ 16. BricBOGOXHEHHE KpPENEKHOro Jeca B pe3yJabTaTe
NpUMEHEHHs] KPEenU U3 3aMeHuTeNeHd B OYHUCTHHIX BBHIPAOOTKAX
yuWTBIBAETCS NPH NPHMEHEeHUH MEeTa/VIHYecKHX CTOeK H Bepx-
HRKOB.

O6uee x0JaHueCTBO KpenexHoro seca Ha 1000 T p06miuH,

BLICBOGO0X1aeMOr0 B pe3yJbTaTe NPUMEHEHHS Kpelu Hu3 3ame-
HUTEe/Ne#d B OYHCTHHIX BHIPabOTKaX, OnpeneaseTca no Qopmyie:
Bo = B, + By; (11)

B, = A’9'in'ron — A, nrox;

B, = B’d’,0'rox — B,nron,

rane

B, — KOJHYEeCTBO KDPENEeXHOro Jeca, BHICBOGOK-
JdeMOro B pe3y/bTaTe NDHMEHEHH Me-
TALJIMUECKUX CTOEK B CPaBHEHHIl C OTUeT-

HeIM romom, M3/1000 T;
A un A’ — cpenseroqoBOe KOJMYECTBO MeTalaHye-
CKMX CTOeK B pabore COOTBETCTBEHHO B
OTYUeTHOM M mJaHupyemom rony, t/1000 T;
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fl rox ¥ n'rog —

B, —
b u B —
92 I/IS,z—

CpefHee  KOJAUYEeCTBO  KPENEeXHOTOo
Jeca, 3aMeHfeMOoro oJHOH TOHHOH Me-
TAJJIMYECKHX CTOEK NpH OJHOH ycTa-
HOBKE COOTBETCTBEHHO B OTYETHOM M
ILIaHHPYEeMOM roay, M3;

CpefHeroJoBoe KOJWYEeCTBO YCTaHO-
BOK MeTasIdueckoft xpenu (CTOeK H
BEPXHAKOB) COOTBETCTBEHHO B OTUYeT-
HOM 4 IJIaHKPYEeMOM TOAY (NpHHHU-
Mmaetcs kak 1/2 cpenHeromoBOro Ko-
JIMYECTBA LMKJIOB);

KOJHYECTBO KPENexHOro Jeca, BHICBO-
60Xk 1aeMOr0o B pe3yJabTaTe NpUMEHe-
HUSI MeTaJJIMYeCKUX BEepXHAKOB B
CPaBHEHHM C OTHYETHHM TOLOM,
Mm3/1000 T;

CPeAHEeroaoBOe KOJAMYECTBO MEeTa/lIu-
4EeCKWX BEepXHAKOB B paboTe COOTBeT-
CTBEHHO B OTYETHOM M IJIaHUDYEMOM
roay, 1/1000 T;

cpefHec  KOJNMYECTBO  KPEeNexHoro
Jeca, 3aMEHseMOro OJHOH TOHHOH Me-
TAJAJUYECKHX BEPXHAKOB MpH ONHOH
YCTAHOBKE COOTBETCTBEHHO B OTYeT-
HOM W ILIAHHPYEeMOM ropy, Me.

§ 17. CpenHee KOJIUYECTBO KPENEKHOrO Jseca B M3, 3ame-

HSIEMOTr0 OJHOH TOHHOMH

METaXIHYeCKHX CcToeK (2, u D)) H

OAHOH TOHHOH MeTamIWueckux Bepxuakos (J, u D',) npu
OJHOM MX YCTaHOBKE, ompejeasercs u3 Ttada. 15.

Tabauua 15
Tunsl cToek Crannackuit Jlyrauckuii Y KkpauHcKuit
M BEpXHIKOB COBHApx03 COBHapx03 Houbacc
CAT 0,416 0,359 0,410
KCT 0,448 0,435 0,443
TC 0,451 0,429 0,443
rc 0,456 0,444 0,453
JIC 0,407 0,394 0,402
CB3 0,182 0,187 0,191
1BAY-1 0,282 0,275 0,280
M45 0,148 0,144 , 0,146
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§ 18, BricBoGoMAaeMbli KpemexHHH Jec B pe3yabTaTe
NPUMEHeHHsd KPend K3 3aMeHHTe/Jell B NOATOTOBUTENbHHIX BhI-
paboTKAX YUHTHIBAETCS B 3aBHCHMOCTH OT H3MEHEHMsl KoJHuue-
crBa (Ha 1000 T po6niuM) HaxoasUl¥XCca B pabore:

Me1a/IIH4eCKOdl apoyHON Kpenw;

MeTalIu4eCKHX BePXHAKOB Kene306eTOHHOH TpanelHeBHI-
HOH KpenH;

wene306eTOHHLIX TPYOUaIBIX CTOEK W Keae306eTOHHHIX
3aT9XeK.

[Mpu pacueTe KoJMuyecTBa KpemexuHoro Jeca Ha 1000 T
JNO6BIYH, BEICBOOOXKAAEMOrO B pe3y/bTaTe NPHMEHEHHs Kpenu
W3 3aMEHHTeNeH, KPOMEe MelaJIHYeCKOH KpenHd, MNOCTaBAfieMOl
no Qounam, y4YHTLIBAETCS W MOBTOPHOE MCNONL3OBAHHE €€ Hu3
noranlaeMeix BeIPaboOTOK (mpuHuMaercs 15% OT o6liero KoJu-
yecTBa MeTassa U3 BHIPAOOTOK, 33aKPENJEHHBIX MeTaIHYecKoh
Kpenbio, B3 HUX 12°/, mpenycMmaTpHBaeTC Ha HOBOE KpensieHHe
u 3%/,—Ha PEMOHT).

O6iee KoaH4ecTBO KpenexHoro Jjgeca wa 1000 T noGoiuwm,
BHICBOGOK1Aa€MOT0 NpH NpPUMEHEHUM Kpenu H3 3aMesuleneli B
NOArOTOBHTEJAbHEIX BEIPa6OTKAaX, oOmNpejeasercs no ¢dopmyae:

Bn = Bum + Bs 4 Bc + Bs, (12)

By = Mu 3,; Be =11 3,; Bc = 11c 2;; Bz = I3 3J,,

rie

Bx — KONHUECTBO KPEMEMXHOTO Jieca, BHICBOGOXKIae-
MOIO B pe3yabTaTe NpPHMEHEHHd MeTaljnyue-
cko#i apouno#t kpenu, m3/1000 T;

[Tw — NpHpPOCT KOJHUECTBA METaNJIHYeCKoH apouHoit
Kpend B CpaBHEHHH C OTYETHHIM rofoM, T/1000 T;

D, — KOJIWYECTBO KpEMmexHOro Jeca, 3aMEHAeMOTO
o;amoﬁ TOHHOH METaNJIHYECKON apoyHOH KpemnH,
M

Bs — KOJIMYECTBO KPEMEKHOro Jeca, BHICBOGOXKIae-
MOTG B pe3yJbTaTe IpHMEHEHHS MeTalIude-
CKHX BEpXHAKOB XKeje300eTOHHO!l Tpanenue-
BugHO# Kpemn, M3/1000 T;

[l — npHPOCT KOJUYECTBA METANJIUYeCKHX BEPXHSA-
KOB XeJe300eTOHHOH TpameuMeBUAHONH Kpemu
B CpPaBHEHHM C OTYETHHIM roaom, 1/1000

D, — KOJIHYeCTBO KpENexHOro Jeca, 3aMeHAeMOoro
ONHO! TOHHOH META/MIHYECKHX BEPXHAKOB XKe-
J1e306eTOHBOM TpanelnueBUAHOA Kpenu, M3;

Bc — KO/MMYeCTBO KPEMeKHOro Jeca, BHICBOGOXKIae-
MOTO B pe3ysbTaTe IPUMEHeHHA Kene300eToH-
HbIX Tpy6uateix cToek, M3/1000 T
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[lc — MPHUPOCT KOJIHYECTBA KEJNe300€TOHHHX TPy6-
YaTeX C10€K B CPasHEHHH C OTYETHEIM TOLOM,
M3/1000 T

D, — KOJHUYECTBO KDENEeXHOTO Jeca, 3aMeHAeMOoro
IM® esne306e104HBIX TPYyOUATHIX CTOEK, M3;

Bs — KOJINUYECTBO KpEHmeXHoro Jeca, BHCBOOOXHmae-
MOTO B pe3y/ibTaTe NPHUMEHEHUA e 1e300eToy-
HbiX 3atskek, mM3/1000 T;

[13 — OpUPOCT KOAUUECTBA XKene300eTOHHbIX 3aTSKEK
B CpaBHEHHY C OTYeTHHM rogoM, m%/1000 T;

D¢ = KOMMYECTBO KPEMEXHOro Jieca, 3aMEeHAeMOoro
1 Mm% xene306eTOHHBIX 3aTsXKEK, M5,

§ 19. Cpennee KOJMYECTBO KpemexKHOro Jeca B M3, sawme-
HAEMOro OJHOH TOHHO# MeTajqnuyeckolt apouHo#t kpenu (;),
ONHOH TOHHO! METAIAMYECKMX BEPXHAKOB M3 cneunpoduas (3,),
1 Mm% xene3n6e10HELIX Tpy6uathix croek (D;) u 1 m? xeneso-
GetoHHBIX 3atsikek (Ig), ompeneaserca us rabéx. 16.
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Tabauna 16

Konndgecrso kpemnexnoro neca, BHCBOGOMIAEMOro B pe3yibTaTe 3aMeHb! JepeBAHHONW TpaneHnHeBHAHOH KpPENH
Kpenbi0 H3 3aMeHuTenell (MeTanala H eje306eToHa)

KoanuectBo neca, 3amensgemoro 1 T

MeTaaaoxpenu (3,), M°

: I cpentee

CpenHee KOJIMUEECTBO
Jeca, 3aMEHSIEMOro
1 T MeTalaHueCKUX

CpenHee KONMYECTBO
Aeca, 3aMeHIeMOro
1 M3 xene3006eTOHHBIX

KoanyectBo reca,
3amensgemoro 1 m3
WKeNe306eTOHHBIX
3aTakeK (J,), m°

N AKI BEPXHAKOB M3 cneu- Tpy6uaThix CTOEK |
a i | e B | U
! |

1,67 [ 1,55 1,45 1,56 1,16 2,00

0,70



NMPUMEPHDBII PACYET YKPYNRHEHHOW HOPMbI
PACXOJA KPEINEXHOIrO JIECA HA 1000 T JOBbIYN
AJ KOMBUHATA

Ias pacuera YKpDYUHEHHOH HODMBI DacXoia KPENeXHOro
aeca Ha 1000 T no6HWuM IIO COBHAPXO3y, KOMOMHATY ¥ TpECry
IPUHUMAKOTCA HCXOAHLIE NOKasaTesd 34 OJMmKaHWMA OTYeTHbIH
U QJaHUPYEeMBH TOIbL.

Tabanua 17

HcxoaHbie noxkasaTeln A pacuyeTa KOJNHYE€CTBA KpenexHoro Jeca,
BbICBOGOXKAAE€MOro B pe3yJbTaTte NPHUMEHEHHs1 Kpenn H3 3aMeHHTeled
B OYHCTHBIX BblpaloTKax

Oruernntit | [lananupye-
Toxaszarteamu O ML TOR

Tonosasg nobuiua, THIC. T 87772 92650
KoanuecTso mocTaBasgeMbix MeTAdAHYECKUX

CTOeK, T 10420 9600
KoanyecTBo MeTaninuyecKnx croex B pabore

Ha Hayalo rona, T 4240 8250
Konnyecrso MeTaaauuecKnx CTOek B padore

Ha KOHen Toja, T 6700 9400
KoauuecTBo mnOCTaBJAsIEMBX MeTaJJIHYECKUX

BePXHSAKORB, T 1230 620
KonnyecTBO METAaMIHUECKUX BEPXHAKOB B i

pabore Ha Hayalo rona, T 620 1120
KosnyecTBO METANNHYECKHX BEPXHAKOB B

pa6ore Ha KOHeml roja, T 1060 2140
KonnuecTBo LUKIOB 240,5 266,5
VieabHbIH BeC KaXAOrO THNA IOCTABJANEMbIX

cTtoek B ofbuieM Ganance, °/:
CAT 87,7 50,1
KCT — 23,0
JIC 0,8 11,2
rc 11,5 11,4
TC - 4,3
Yaeavupfi BEC KaWJIOro THIA IOCTaBJISEMBIX

BEDXHSIKOB B obumem GanaHce, °/,:
M45 £0,0 12,0
CB3 67,0 48,0
1BAY-1 3,0 40,0

Mcxonsa u3 moxasaTetell, npuseneHHuix B Tabua. 17, B Tab-
auune 18 onpeneneHo CpelreB3BEILEHHOE XOJUYECTBO Kpenex-
HOT'O Jleca, 3aMeHseMOrI'o OAHOH TOHHOH MeTadJHYeCKUX CTOeK
U BEPXHAKOB IPU OJHOHI yCTaHOBKE B OTYETHOM M ILIZHHpYeE-
MOM TOJMaX.
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Meraanangeckue CTOHKH

Tabauua 18

B oruetHoM roay

B naasupyemom roxy

yaeabHb# Bec

KONXUYECTBO Jie-

KOJNUYECTBO Jie-

yleabHslH Bec : )
e B T e
CTOECK NO.TaBASEEMBIX CTOeK Npd ) HOCTABAASCMBIX CTOEK MDA :
croex B obwem | 1% pa- cToex B obIieM "X 1p
6anance, °/, AHOM YCTa- '|" Ganance, °/ OXHOH yCTa-
noBske (39,), M ° |HoBKke (D7), M8
CAT 87,7 0,416 50,1 0,416
KCT — — 23,0 0,448
JIC 0,8 0,407 11,2 0,407
Irc 11,5 0,456 11,4 0,46
TC — —_ 4,3 C,451
Cpepnnee 0,420 0,428
Meraannyeckue BepXHAKH
B otuetnHom roapy B naanwpyemom roxy
YHeabHBIH BeC | KONMYECTBO Je-| yOeAbHbH BeC | KOJHUECTBO Je-
Tunpt KaXJA0ro THIA |ca, 3aMEHAEMOTro| KaXJIOro THNA [Ca, 3aMEHAEMOTO
Be nocraBaseMbx | 1 T Mertaanuu. | mocTaBiseMblx | 1 T Meramiud.
PXHAKOB
BEPXHAKOB B | BEPXHAKOB NPH| BEPXHAKOB B | BEPXHAKOB IIpH
obwem Oanauce,| onHON ycra- |obmem Oamdasce,| OIHOA ycTa-
°/s HOBKe (3,), M® N HOBKe (3',), M3
M45 30,0 0,148 12,0 0,148
CB3 67,0 0,192 48,0 0,192
IBLY-1 3,0 0,282 40,0 0,282
Cpeauee 0,181 0,223

Ha ocuoBanuu noxasaTeneli, npuBeaeHHbix B Tabua. 17 u
18, B Ttabsuue 19 maw pacuer KOJIHYECTBA KPENEXKHOIro Jeca
#a 1000 T no6wulyy, BHCBOOOXKAA€MOrO IPH NPUMEHEHHH Kperu
U3 3aMEeHHTeNeH.
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Ta6auna 19

Pacuer KonuyecTBa KpenexHoro Jeca, BHICBOOO0XAAE€MOro B pesyabrate
NPpHMeHeHHs] Kpend U3 3aMeHuresell B OUUCTHbBIX Bblp&ﬁOTKaX

[ToxasatTeamn

OTueTHHIH TOX

[nanupyembiit
ron

CpenHerogoBoe KOJHUECTBO MeTal-
aMYecKnx croek B pabore, T

CpeAHEerofoBoe KOJHYECTBO MeTal-
IHUeCKuX cToek B paborte Ha 1000 T
pobuiun (A um A'), KT

KonuuecTso LWKIOB

CpenHeronoBoe KOJHYECTBO yCTa-
HOBOK METaJNnuueckodl Kpemu (firog M
n'ron)

CpenHee KOJHUECTBO KPEIEKHOTO
reca, 3aMeHsgemoro 1 T MeTaaauye-
CKMX CTOEK Nnpu OJHOH YyCTaHOBKe
(3, u 3,), M8

I"'on0BOE KOJIMUYECTBO KPENemkHOro
Jeca, 3aMeHaeMoro 1 T MeTanauuecKux
croek, M3

KoauyectBo KpememHOro Jjeca Ha
1000 T p06bluH, BLICBOGOXKNAEMOro B
pesyabTaTe NPHMEHEHUS MeTaJiInye-
CKHX croek, Mm%

KoayuecTBo KpemesKHOro Jeca Ha
1000 T no6Gwmun, BhicBOGOKIAEMOrO B
pe3yJibTaTe NpHMEHeHUS MeTalanue-
CKHX CTOEK B CPaBHEHHM C OTUETHHIM
rogom (B,), m®

CpenserojoBoe KOJIH4eCTBO MeTan-
JHgeckuX BEepXHAKOB B paboTte, T

CpeluerojoBoe KOJUYECTBO METan-
JUYECKUX BepXHIKOB B paboTre HA
1000 T nobuiuu (b u B'), xr

Cpensnee KOJUUECTBO KPeNEKHOTO
Jaeca, aamcuHaemoro 1 T Meraaauye-
CKHX BEpDXHAKOB IIpH OJXHOH ycTa-
HOBKe (J, u D',), M®

TonoBoe KOZHYECTBO KpenexHoro
Jeca, 3aMedsemoro 1 T MeTalluyecKux
BEePXHAKOB, M°

KoauuecTBo KpemexcsHoro Jeca Ha
1000 1 no6uiud, BHICBOGOKIAEMOTO B
pe3yabTaTe HpPHMEHEHUs MeTadInde~
CKHX BepXHSIKOB, M®

KoanuecTBo kpemexHoro Jjeca Ha
1000 T pob6biuy, BBHICBOGOMCAAEMOTO B
pe3yabrare NpUMEHEeHHs MeTalande-
CKHX BEPXHAKOB B CPABHEHHH C OT-
yeTHeiv rojom (B,), m®

Obuiee KOAMYEL TBO KPEIIEXKHOr0 Jieca
ua 1100 T po6niun, BHICBOGOKAACMOro B
pe3yabTaTe NPuMEHEHHS Kpeny U3 3aMe-
HuTeael B OYHCTH. BhlpaboTkax (Bo ), M3

5470

62,3
240,5

120,25

0,420

0,420 X 120,25 =
Z50,50

62,3 X 50,50 _

8825

£5,3
266,5

133,25

0,428

0,428 % 133,25=
= 57,03

95,3 X 57,03 _

1000

= 3,15

840

9,6

0,181

0,181 %X 120,25 =
= 21,76

9.6 X 21,76 _

1000
= 5,43

2,28
1630

17,6

0,223

0,223 X 133,25~
= 29,71
17,6 X 29,71 _

1. 0u
=(),21

ivL
= 0,52

0,31

2,59
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W3 pacuera (ta6a. 19) BuAHO, UTO B pesyJbTaTe IpHMe-
HEHHsl KDEelld U3 3aMeHuTe/NeH B OUUCTHHIX BHIpPA6OTKax B MJa-
HHPYeMOM TOnmy BeicBoGowkgaercs 2,59 M® kpemnexHOro Jeca
Ha 1000 T moGrium.

Tabauua 20

HcxoaHbie MOKa3arteau AJs paciera Koau4ecTBa KpelexHoro Jeca,
BbICBOGOXKJAEMOro B pedyabTaTe NMPHMEHEHHS KpeNnu U3 3aMesHuTesel
B NOArOTOBHTERbHBIX BbIpaGoTKax

OtueTHniii | [lnannpye-
Moxasarteawu rox Vbl TOX

I'onosas no6brua, ThiC. T 87772 92650
[TporskeHHOCTH  BHIDAGOTOK, 3aKpEMJIEHHBIX

METalJHYeCKOR apouHOfi Kpembio, KM 1800 2160
IMporaxenHocTs  BHIPaGoTOK, 3aKpenaeHHbIX

wene300eToHHbBIMU TPYOUAaTBIMU CTORKAMH C  Me-

TaJMHYIECKHUM BEPXHAKOM, KM 477 600
MpoTaXeHHOCTh  BHIPAGOTOK,  3aKPENAEHNbIX

XKeNe300eTOHHBIMH 3aTRKKAMU, KM 25 68
Pacxon 3amenutedeil Ha | KM BbHIPaGOTKH:
METaJJHYeCKOH apoYHOH Xpemu M3 CHeunpo-
¢uaa, T 264 264
MeTa/IMYeCKUX BEPXHAKOB M3 cnenupoduas, T 70 70
KeNe300eTOHHbIX TPy6uaThX croek, M° 150 150
Xene300ETORHbIX 3aTAmeK, M° 300 300
Q6mnit o6bem 3aMeHHTeled Ha BceHl npoTa-

WKEHHOCTH BHIPabOTKu:
MeTalNn4ecKoil apouyHO KpemM M3 CIENpo-
buas, T 475200 570240
MeTaMINYeCKUX BEPXHAKOB M3 cneunmpoduas, T 3339 42000
Kene306eTOHHbIX TPYOUaTHX CTOEK, M® 71550 9uC00
Wene300€TOHHBIX 3aTaXeK, M 7200 20400

Ha ocHoBanunm mnokasareseill, npuseieHHelx B Taba. 20,
B Tabauue 21 jgaH pacyeTr KOJMYECTBA KPEMeXHOro Jeca Ha
1000 T moGbluM, BHICBOOOKAAEMOTO B pE3yJabTaTe INIPUMEHEHHUS
Kpeny Hu3 3aMeHuTeseil.

W3 pacuera (rta6a. 21) BHAZHO, 4TO B pesy/abTaTe IpHUMe-
HEHHSl KpPenu M3 3ameHuTesNefl B NOATOTOBUTEJBbHHEIX BHPabOT-
Kax B MJIaHApyeMOM Troay BrlicBoboxaaerca 1,60 m? kpemex-
Horo seca Ha 1000 T poObiuu.

HtoroBrie pesy/bTaThl NPHMEPHOTO pacueTa HOPMBL pac-
xojaa kpenexHoro Jgeca Ha 1000 T moGuiuu B pesysbTare NpH-
MEHEHHA Kpene#l u3 3aMeRuTesNed B OYHUCTHHIX M NOATOTOBH-
Te/NbHBIX BHIPA0OTKAaX NPUBSAEHH B Taba. 22.
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PacaeT KolnuectBa

Tabaunna 21

KpeneXHoro xeca, BbICBoG0XKAAEMOro B pe3yibTate NPHUMEHEHHS Kpend H3 3aMeHHTedeh

B NOATOTOBHTEJbHiIX Fbl paﬁon(ax

O0'beMBl TPUMEHEHHT 3aMEHATEN H Koanaectso
kpenexHsoro Jeca Ha 1000 T no6biunm | [TpupocT 3aMe- | KpelexHOro KonuwectBo KpenexHOro
Buast kpenn u ee HnTeneit ma | 9eca, 3aMense- | geca Ha 1000 T noGuium,
Moro | 1 me- BHicBOGOX JaeMoOry B
SJeMEHTOR . B OTYETHOM B NIaHHPYEMGM 1000 T ROGHH |y, (9'313’)) | pesyabTate npHMEHEHus
M3 3aMeHHTexel B INIaRHPYEMOM|  yup | M3 KpemH H3 3ameHuTenei
rony ropy roay wene300eToHa | B naHUpyeMoMm roxy, m®
(3 R 3,6)1 M3
Meraammueckaa apou-| 475200 a1 570240 615 074 156 0745 1,56 — 115
Had Kpeob H3 cnell- —o4al T =, T , {4 T y S 00 = 1,
npoduas 87772 92650
Meranauyeckne Bepx-| 33390 42000
HﬁKﬂ U3 Cneunpoq)nnﬂ 'E;;i = 0,38 T 92650 == 0,45 T 0,07 T 1,16 0,07 >< 1,]6 = 0108
Kenezoberonune 71530 . 91000
TpyGuaThie CTofiKu 87779 = 0,81 m 92650 = 0,97 m8 0,16 M3 2,00 0,16 X 2,00 = 0,32
Xenezobetonusie 3a- 7500 20400
= 0,08 m® = 0,22 »® 8 i =
TAXKH 87779 08 M 02650 0,22 m 0,14 M 0,70 0,14 X 0,70 = 0,10

Htoro

1,65



Tabauna 22

KoanuecTBo xpe-
NeXHOro Jeca,

[Taanoras nopMa

BLICBOG: ¥ 1aemoro | FAKTHUECKHHt | pacxoja xpenex-
B pesyabTate npu- |PACXOL KPEMex-| HOTO Jeca B naa-
Haumenosauue MeHEeHus Kpenel HOro Jeca HAPYEMOM rosy
H3 3aMeHuTencH B OTHETHOM | C YUe€TOM NIpnme-
B NJIaHHDPYEMOM rony HEeHHMd Kpen¢# us
rony (Pyp), M3 3amenuTeneit
3
(Bo + Ba ), m® (H), m
OuucrHble BHpa-
6oTkH 2,59 —_ —
IMoargroBuTensb-
Hble BbHIPaGOTKH 1.65 — —_
Uroro 4,24 42’70 38,46

B Ta6x. 23 npupenennl (akTUUeCKMe W NAAHOBHE O6bEMH
NPUMEHEHNS Kpenell MR 3iuMeHnTesell W P CXOA NPH 2TOM Kpe-
nexnoro Jeca #a 1000 T nobbiyu 3a OGaHxaBmIud OTueIHBIA
K IJIaBUpyeMbl TrOAbl.

Tabauna 23
HauMeHOBAaHY e Orvetnniii | [Tnanupye-
ron MBI TOA
IMocTaBka MeTanAMUECKHX CTOEK 32 CUET BHI-
IeneHHbX (OHIOB, Kr 119 103,5
CpeXHerojogoe KOJUYECTBO METuJIIMYECKHX
cToex B paGore, Kr 62,3 $5,3
INMocTaBxa MeTanNuYecKUX BEPXHSAKOB 32 CueT
BhIZCJEHHBIX (POHIOB, KI 14,0 6,7
CpexHeronoBoe KOJHYECTBO METAMINIECKHX
BEPXHAKOB B pa6oTe, Kr 9,6 17,6
KoauuectBo Mertamnnueckoft apounolt kpemu
B paboTe, Kr 5410 6150
KonuuecTBO MeTanNMyYecKMX BepXHAKOB Ke-
ne300eTORHON TpanenneBUAHON Kpenu B paf.oTe, KT 380 450
KonnuecTBo xene306eTOHHBIX  TPyOuaThX
cToex B pabore, M3 0,81 0,97
Konuyecrso Xene306eTOHHBIX 3aTAXEK B
paborte, M3 0,08 0,22
Pacxox kpenexHoro aeca, M3 42,70 38,46
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Dopna 2

[Haxra

Tpect

KomGunar

llpoTsikeHHoCTh BbIPaGOTOK, 3aKpeNJCHHBIX XpensaMM N3 3aMEHUTENEH 3a CcyeT SKCMAyaTaluu

[punroscenue x pazdeay Il

Buznst BeIpaboToK

OTuerTH

B #

rounu

Maonanupyemu i

rona

OruerHwil

roun

Maraunwnwpyemu it

ronxn

3akpenaeno BeIpaGOTOK KpeasMM M3 3aMeHHTeNeil nIpH npoBesesuu, M

ITepexpenietio BhpPaboTOK, 3aKPEI/IEHHBIX LEPEBOM, M

MeTallHuecKOH apoOYHOH Kpembio

Kpemnbio U3 xene306eTOHHBX TPYO-
YaThiX CTOEK M METAJIHIECKOTO

BepXHAKA

| MeTalNnyeckoil apouHoil Kpembio

KPENnbio H3 xene306eTOHHbIX TPY6-
YaThlX CTOEK M METaJJIHYecKOoro

BEPXHAKA

Ha MeTasIuuecKylo a3pouHyIo
Kpenb

Ba Kpellb M3 XeA€300ETOHHBIX
Tpy6UaThIX CTOEK H MeTadjude-

CKOro BepxHsiKa

Ha METANNHYECCKYI0 apoyvyHyio

Kpenb

Ha Kpenb U3 Xeae306eTOHHBIX
TPy64aThIX CTOEK M MeTaanauye-
CKOTO BEpXHSKa

B T. U. IO CEYEHHIO
B CBeTy

RCETO

HaknonHbie BBI-
paBoTKH (YKJIOHBHI,
6pemcbepry, XOAKH)

OTkaTtouHnie ©
BCHTHIALMOHHBIE
IUTPEKH

Ksepwinaru u
MOJEBbIE IITPEKH

BCETO

B T. Y. N0 AJHHE Bepx-
HKa B CBETY

BCETo

B T. 4. IO CEYEHHIO
B CBeTY

BCETO

B T. 4, N0 JAMHE BEpX-
HAKa B CBETY

B T. Y. N0 CEYEHHIO
B CBETy

BCEro

BCero

B T Y. NO HJAWHE BEpX-
HAKa B CBeTy

BCeTO

B T. Y. IO CEYEHHIO
B CEBETY

B T. 4. 0O JAHWHE Bepx-
| HAKa B CBETy

Faasnels unorcenep

BCETO i

0
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