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B MeroamuecKHX YKasaHHsX npejjaraercs MeTol ONTHMH3alHM mapa-
METPOB CTPOHTEIbCTBA HOBOTO FOpPH30HTA. [IpeAsioseHa MeTOAMKA pacyeTa
ONTHMAaJbHLIX HapaMeTPOB MPOXOJUECKOrO LUHK/IA J/is NPOEKTHPOBAHHS Opra-
HH3anHH paloT No npOBEIEHHIO rOpHLIX BHIPAGOTOK. JlaHbl MeTojHuecKHe
peKOMeHauHHd 1o BuOODPY OOGIIeIIaXTHEIX KOMIIEKCOB H 3HeprocHalKeHHio
B NEpHOX NOATOTOBKH HOBHIX TODH3OHTOB, a TaKKe KpaTKHe YKasaHus Io
MOHTaXKY TTOCTOSHHOTNO TeXHOJOTHYeCKoro 0GopyLoBaHus.

Paspa6oraan meronHueckle yxa3zauHg Kadl. TexH. Hayk Moposos B. E.
(pykoBonutenn), nmxenepsl [opOux JI. B. (oTBeTCTBEeHHLI HCIOJHHTEND),
lFepmidennn A. A, Kocriovenko H. B., Mapkosa JI. B. npu ywactun xasn.
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unxeHepos Jlenetuenko JI. A, Haxumosoit . K., Cenkesna M. B., Okyc-
Ka A. A, Nasmortkuna A. 11, Bapckoro B. B., rexuuxkos fxynopoir B. H.,
Pexoperko B. B.

Pa6ora npeguasyaueHa A5 NPOEKTHHIX H UIAXTOCTPOHTENbHBIX OpraHi-
sauuii MHHHCTEPCTBA YroOJbHON NPOMBILIIEHHOCTH, OCYIIeCTBASIOMHNX NPOeK-
THPOBaHHE H CTPOHTEJbCTBO HOBBIX FOPH30HTOB.
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3anaua TNOBbIILEHHA 3(PPEKTHBHOCTH HCNOJb30BAHHSA KalHTajb-
HBIX BJIOXKEHHH B YTOJIbHYIO IPOMBILLICHHOCTh TPeOYeT HenpephiBHO-
TO COBepPUIEHCTBOBAHUS TEXHOJNOTHH M OPraHH3alMH BeJeHHS TOp-
HBIX paGoT 0 BOCHPOH3BOJACTBY JHHHU OUYUCTHBIX 3a60€B H, B yacT-
HOCTH, CTPOHTEJIbCTBY HOBBIX NODH30HTOB Ha JeHCTBYIOILHX IIaXTax.

IlpoexTupoBaHue OpPraHH3alMH MNOATOTOBKH HOBHIX TOPH3OHTOB
TPaAHUHOHHBIME METOJaMH He O6ecleuHBaeT JOCTaTOUHYIO OGOCHO-
BAHHOCTh MPHHHMAaeMblX PELIeHHH C TOUKH 3DEHHS HX ONTHMH3AUMH
H He YJIOBJETBOPSET BO3POCUIMM TpefOBaHHSM NOBBILIEHHS 3D dex-
THBHOCTH HCHOJIL30BAHUSA KAIHTAJbHBIX 32TPaT. _

B cBsisu ¢ 3THM Haspeja HEOOXOAHMOCTb COBepIIEHCTBOBAHHSA
METOIOB IPOEKTHPOBAHUS OPraHH3aUMH CTPOHTE/IbCTBA TOPHU3OHTOB
c TeM, YyTOGBl OOecneyHThb CBOEBPEMEHHBId BBOJ HMX B 3KCIJyaTa-
IHIO NPH MHHUMAaJIbHBIX KamHTaJbHBIX 3aTparax.

1M TpeGOBAHHSAM YHOBJETBOPAIOT METOIbl MaTeMaTHYeCKOro
MOZIe/NHPOBaHHs C HCHOJb30BaHHeM DBM, KoTOpble NMO3BOJAIOT OI-
THMH3HPOBATh BeChb KOMINIEKC NapaMeTpoB (CKOPOCTb IPOBeIEHHS
TOPHBIX BBIPaGOTOK, MOC/JAEN0BATENbHOCTh H CPOKH BBHIMIOJIHEHHSI rOp-
HONPOXOAUYECKHX paboT, BHIGOpP MPOXOLUECKOro 000pyOBaHHSA), CBA-
3aHHBIX C MOATOTOBKOH HOBBIX TODH3OHTOB, NpPH HaHOoJee 3dhdek-
THBHOM HCIIOJIb30BAHHH KaNHTAaJbHBIX BJIOXKEHHH, TPYNOBBIX H Ma-
TepHaJbHBEIX PecypcoB.

B cBete pelennsi nepeuncaenHslx 3agay BHHMOMIIC B coor-
BETCTBHH C OTpac/aeBbIM TeMaTHYeCKHM IJaHOM paspabotan «Me-
TORAUYECKHe YKa3aHHA IO IIPOGKTHPOBAHHIO TeXHOJIOTHH H OpTaHH-
3auun paGoT INpy TNOJArOTOBKE HOBHIX T['OPH3OHTOB JeHCTBYIOIIHX
maxrT».



Pasgen 1

OCHOBHBIE NOJIO)KEHHS COCTABJIEHHS NPOEKTA
OPIrAHMU3AIIHN CTPOUTEJBCTBA HOBOI'O FrOPHU30HTA
OEVWCTBYIOIEA WAXTbI

1.1. OCHOBHBIMH JOKyMEHT4MH IO NMOATOTOBKE HOBOrO TOPH30H-
Ta MeACTBYIOIEro NPeANpHATHS JOJXKHBI OBITb YTBEpPXKAEHHbIE NPO-
€KThl OpPraHH3allMH CTPOHTEbLCTBA H NPOU3BOACTBA paGoT.

1.2. Paspa6orka OprcTpoHNpOeKTOB M NPOH3BOACTBO paboT mpH
MOATOTOBKE HOBLIX FOPH30HTOB HEHCTBYIOMIHMX INAXT JOJKHBI OCY-
LIECTBAATHCH B COOTBeTCTBHH C Tpe6oBanusmu CHull II-B 9-69,
CHull I1-M 4-65, «IlpaBun 6e30macHOCTH B YrOJIBHBIX H CJaHIe-
BLIX IIaXTax», «YKa3aHHA IO OPraHH3alHH CTPOHTEJNbCTBA Mpen-
NPHATHHA 1o 106bYe nosie3HbX HCKonmaeMbix» (CH 377-67), «Uucr-
PYKIUHH 1o pa3paboTKe INPOEKTOB OPraHH3alHH CTPOHTEJbCTBA
H TIpOEeKTOB npousBoiacTBa pabor» (CH 47-74), «VYkazauuii no
JIPOEKTHPOBAHHIO TPYOONPOBOLOB, IPOKJAaAblBAEMbIX B M0OA3€M-
HBIX BBIpaGOTKax YroJbHBIX H CJaHIeBBIX WWaxT», M. 1972,
«OCHOBHBIX HanpaB/JeHHH M HODM TEXHOJOTHYECKOTO IIPOEKTH-
pOBaHHS YTOJbHBIX IIAXT, Pa3pe3oB M 0OOTaTHTEJbHBIX (abpHK»,
M., 1973, «<Enuneix npaBus 6e30MacHOCTH NPH B3PHIBHBIX paboTaxy,
«IHCTPYKIMH MO pacyeTy KOJHYECTBA BO3[AyXa, HEOOXOAHMOro NJs
NpOBETPHBAHHS AEHCTBYIOIIHX YFOJBHBIX maxT», M., 1973, «Bpe-
MEHHON HHCTPYKIHH MO ONpeleJEHHI0O PacueTHbIX PAaCXONOB CXKAaTo-
ro BO3AyXa JJIA YrOJbHBIX IIAXT», «YKa3aHHH MO MPOEKTHPOBAHHIO
3JeKTPOCHAGKeHUst yrodbHBIX maxt», M., «llenTporunpomaxr»,
1963 r., «<PykoBojcTBa no Gopbbe ¢ MbLIBIO B YFOJbHBIX IIAXTax»,
M., 1971, «BpeMeHHO# MeTOJHKH MO IPOTHO3HPOBAHHIO TeMmepa-
TYPHBIX YCJOBHH B TYNHKOBBIX TOpPHHIX BhIpa60oTKax», «OCHOBHBHIX
MOJIOKEHHH MO DNPOEKTHPOBAHMIO M SKCIVIyaTalluH TOA3eMHOro
TpaHCNOPTa YrolbHbIX WaxT», M., 1975 u pexoMeHAamusMH HACTO-
SIIMX METOAMYECKHX YKa3aHHH.
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1.3. HcxoaubiMH MaTepHaiaMH I pa3paGOTKH OPrcTpoiinpo-
€KTa, MOCTPOeHHS H peajn3alMH >KOHOMHKO-MaTeMaTHYeCKO# MO-
ZleJI1 CTPOHTEIbCTBA FOPH3OHTA SIBJSIIOTCS:

— cXeMa BCKPBITHSI TODH30HTA;

~— IJ1aH FOPHHIX paGOT MOAroTaBJHBaeMOro rOPH3OHTA;

~— XapaKTepHCTHKa YTOJIbHBIX IJIACTOB, NepeceKaeMbiX [OPHHI-
MH BblpaboOTKaMH;

— THTYJbHBIH CIHCOK Ha FOpHble paGOoTH C Te0JIOTHYeCKON H TeX-
HHYECKOH XapaKTePHCTHKAMH BBIPaGOTOK;

— XapaKTePHCTHKAa MNPOXOAYECKHX H IMOCTOSIHHHIX IIOABEMOB,
HaMeyaeMBIX /Jis HCNOJb30BAaHHS NPH CTPOHTEJBbCTBE TOPH3OHTOB,
H 6ajasc BpeMeHH HX paboTHl;

— KpaTKas XapaKTepHCTHKa AefCTBYIOMIHX OOLIEHIaXTHBIX KOMII-
JIeKCOB (TPaHCNOPTa, BEHTHJSALHH, BOLOOTJINBA H IP.);

— cBeJeHHs1 00 HCTOYHHKAX MNOJIYYEHHS CXKaTOTO BO3JAyXa H 3JeK-
TPOIHEPTHH C VKa3aHHEeM MeCT BO3MOXHOIO MOAK/IIOYEHHS;

— TOpPOTHO3 OXH/JaeMblX BOAONDPHTOKOB IIPH INpPOBeJEeHHH TFop-
HbIX BbIpPaGOTOK;

—— CcXe€Ma BEHTHJSIIHH IMAXTHl, KOJHYECTBO INOCTYmamouero
BO31yXa;

— KpaTKHe CBeJeHHS O pexuMe paboOTHl AXTHI.

1.4. IIpoexT opraHusanuH CTPOHUTENbLCTBA TOPH30HTA JOJIXKEH CO-
CTOSITb M3 PACUYETHO-MOACHHUTEJNLHOH 3alHCKH, YepTexel, cxeM, Tab-
JIHLl H COJepIKaTh:

— IU1aH TOPHBIX paGoOT H OKOJOCTBOJBHOTO JBOpa MOArOTaBJIH-
BaeMOro TOPH30HTA;

— XapaKTePHCTHKY TODHO-Te€OJIOTHYeCKHX YCJOBHH TOpDH3OHTA;

— OOOCHOBAHMS NPHHSATHIX METOJOB NPOM3BOACTBA TOPHONPO-
XOJYECKHX H MOHTaXHBIX pabor;

— O0OOCHOBaHHs NPHHSITOM I0CJeJOBaTeJbHOCTH NPOBeJeHHs
TOpHbLIX BbIpaboTOK;

— 06GOCHOBaHHSI MPUHSITHIX CKOpOCTel NpOBeJeHHS BHIpabOTOK;

— o000CHOBaHHA MO BbIGOPY HMPOXOJAYeCKOro oGOpyNOBaHHS;

— pacuetrnl MOTPeGHOCTH B MaTepHaJbHO-TCXHHYECKHX pecyp-
cax;

— TeXHOJIOTHYeCKHe CXeMBI NPOBeJieHHs] BhpaboToK;

— CXeMBl ¥ CPeACTBa BOJOOTJHBA;

— CXeMBl H CpeJCTBa NPOBETPHBAHHUS;

— IPOBEPOYHBIH pacdeT NPOH3BOJAHTEIbHOCTH MOXBEMA;

~—— CXeMBI SHeprocHa0KeHHs, OCBELIEHHUS, CHTHAJIN3aIHH U CBS3H;

— notpeGHOCTb paboyell CHJbI 10 TOXAM CTPOHTEJNBCTBA;

— TeXHOJIOTHYeCKHe KapThl N0 MOHTaxy MNOCTOSHHOTO 060py-
JIOBAHHUSI H KaJIeHAAapHBIH NVIaH MOHTaXHHIX pabor;

— CBOJHBI KaJeHAaPHBIA IJIaH MOATOTOBKH FOPH30HTA;

— OCHOBHBIE MEDOIPHATHS IO TeXHHKe 0e30MaCHOCTH.



Pasgea 2

METO ONTHMHU3AL MU NAPAMETPOB
CTPOHUTEJbCTBA HOBOT'O TOPH30OHTA
JEACTBYIOUWEA HIAXThI

2.1. K oCHOBHBIM 3a7ayaM TEeXHOJIOTHM H OPraHH3allMH CTpPOH-
TeJIbCTBA HOBOTO TOPH30HTA AeHCTBYIOLIeH INAaXThl OTHOCATCS:

— YCTaHOBJIEHHE OUYEPENHOCTH NpPOBEJEHHS FOPHBIX BHPaGOTOK;

— onpeje/ieHHe CKOPOCTH NMPOBEIeHHUsT BbIPAOOTOK;

— BbLIGOpP KOMILJIEKTOB NMPOXOJYECKOro OOODYNOBaHHUSA IJs1 MPO-
BeJleHHS TOPHLIX BHIPAGOTOK.

CoBOKynHOe pellleHHe 3THX 3afay B ONTHMAJbHOM BapHaHTe,
ompelessiiollee palHOHAJbHBEIH CPOK HOATOTOBKH TOPH30HTA, pe-
LIAETCS METOJIOM 3KOHOMHKO-MaTeMaTHYeCKOrO MOJEe/HPOBAHHUS ¢ HC-
nosnbzoBanHeM BM.

2.2. BpluncauTe/NbHBle W JIOTHYECKHEe MpPOIEeCCHl peIleHHs pac-
cmaTpuBaeMoil 3anaud Ha DBM BHINOJHAOTCA B ClefylOlel noce-
JOBAaTeJbHOCTH:

a) BBOJATCS MAacCHBH HcXonHOH HHbOpPMauMy;

6) mpou3BoAHTCA pasbuenne rpada Ha HemepeceKaloUIHecs
Iy TH;

B) BBIGHpaeTCsl KOMIJIEKT IPOXOJYECKOro OGODYAOBAHHA AN
NpoBefieHHsl TOPHBIX BHIPaGOTOK;

F) pacCYHTBIBAETCS COCTaB MPOXOJYecKHX Opuraf;

M) omnpegmefsieTcss CKOPOCTh NPOBEIEHHST BEIPabOTOK;

e) crpourcst rpaduK BBHIXOAA TNOPOALI C Y4YE€TOM OTpaHHUYEHHH
no QakTopy noabema;

JK) OnpeneJsieTcss CPOK U MHHHMAJbHAst CTOHMOCTb CTPOHMTEJb-
CTBa FOPU30HTA;

3) paccuuThlBaeTCs paclpelc/]eHHEe KanBJIOXKEHHH H Tpyjpope-
CYPCOB 10 TOaM CTPOHTENbCTBA FOPH30OHTA.

OmnpeneneHre TIepeyuCIeHHBIX [aPaMETPOB [POHIBOTHUTCA Ha
IBM «Munck-32» npu momoutu nporpammbr «[opusont» (FP3HT),
H3J10KeHHOH B MIHCTPYKUHH MO MPOEKTHPOBAHHIO TEXHOJIOTHH H Opra-
HH3auMM paboT NpPH NOATOTOBKE HOBBIX TOPH3OHTOB JeHCTBYIOLIHX
mwaxr, pasnen l.

2.3. Ias pelieHUss mnepeducJeHHbIX 3anad Ha OBM npumens-
TEJbHO K KOHKDETHBIM YCJCBHSIM WIaXThl Heo6GxojuMa cjeayiolias
KOJIHYeCTBEHHAass M KaueCTBeHHas HHGOpMalusi: TNpeACTaBJEHHE
CeTH TrOPHBIX BHPAGOTOK B Buje rpada; ropHO-reoJOTHYeCKas U rop-
HOTeXHHYEeCKas XapaKTepHCTHKA KaXK1oH BbIpabOTKH (BHI BBIpa-
GOTKH, THIN KPEMH, KO3(P(PHUHEHT KpenocTH INepeceKaeMblX INOPOXH,
ceueHHe BLIDAOOTKM H ee Ha3HAUEHHe); CTOMMOCTHbie K03(dunu-
€HTHI.
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HUudopmanina o npeicTaBIeHHH TOPH30HTA B BHAe rpada o06b-
€/IHHsIeTCs B ABYXMEPHBIH MaccuB.

Hns pacuera naHHBIE O NPHPOAHBIX XapaKTepHCTHKaxX BhipaGo-
TOK 06BbeAUHSIOTCS B OJHOMEDHbI MacCHB yHCesJ M BBOLATCA B Ha-
MsTh OBM mnocie BBoga MaccHBa O MNpPEACTaBJEHMH TOPH30HTa
B BUJe rpada.

Hndpopmanust o CTOUMOCTHHEIX apaMeTpax o6beAHHAETCSH B ABYX-
MEpDHBI MAacCHB, CTPOUKAMU KOTOPOTO SBJSIIOTCS HHAEKCH Bblpabo-
TOK, a CTOJOIaMH — HX XapakTepHCTHKH. CTOMMOCTHble JNaHHBIE
3anucanbl B MarHuTHO JeHTte B BII «IOxrunpomiaxra», a takixke
xpansitcst B apxise BHHMHOMIICa.

2.4. OnTHMH3alIHS OCHOBHHIX NAapaMeTPOB CTPOHUTENbCTBA TOPH-
30HTa MAOJIKHA TNIPOH3BOJHTBCA C YuYeTOM H3MEHEHHS MNPHPOAHBIX
H TeXHHYECKHX (PaKTOpPOB, NMpeAcTaBJdeHHBIX B Taba. 1.

Tabaumal
Vcaos-
HEle JluanasoHn
bl MeuaHHusd
Paxrop 0603H3- | pavenenus Mpu
qeHust
1 2 3 4
Mpupoausbie
Kosdpdpunuenr kpenoctx f 414 —
Tnopon
To xe, yras f 1,0—20 —
MoumHOCTh N1aCTOB yrias m 06-—35 —
O6BoanentnocTs 32604 ks Jlo 6m3/a —
I'a30HOCHOCTH YTOJBHBIX kr Jlio6oi# -
11aCTOB
CKJIOHHOCTH NNACTOB K Row6 VuuTeiBaeTca npu onpe-
BHe3anHbIM Bbi6pocay NedeHnH CKOPOCTH TMpO-
BeJeHHs1 BBIPAabOTOK
Yroa nageHus miacTos a Jlo6oit —
TexHRUYeCKHE
CeueHue ropHbIX Bbipa- Scn 2,7—35,0 —
60TOK
Tun xpemn (x Mo xaHHBIM m 2.5
CroumocTHbie KOaddiu- a, b | Knaccudbuuu- —
IHEHTH |[pPOBAaHBl NO BH-
i1aM BBIpPaboToOK
Tun BHpaboTKH (. — Pasgeaenst na: BHpaboT-
KH OKOJOCTBOALHOTO ABO-
pa, KBepIIIarH, HojNeBhie
HITPEKH, WITPEKH C TOXA-
PBHIBKOH, 1oJjeBble 6pemc-
O6epru, OpeMmcOepru C
NOAPHIBKOIL, HoJdeBHe
YKJAOHBI, YKIOHB ¢ NOA-
PBIBKOH
[IpOH3BOANTENLHOCTE I JoGoii —
noaBeMa




2.5. B pacyeTax NpuHATA CJAEAYIOWAsA KaAacCHOHKAUHS THIOB
Kpenu:

Crensl u cBog — GeTon Apxy H3 cnennpopuJs 5-3BeHbeBblE
Merananueckas (B Kamepax) To xe, 3-3BeHbEBHIE

Iranrosasn ApKH 3aMKHyTHle NOZATJIHBLE

Apku u3 crmeunpoduias us I Ne 20 BeprTukajbHble CTeHB H3 3amOJHITEH,
B 6eTOHe ¢ OOpaTHEIM CBOJOM npsaMoOi U oOpaTHbIA ¢BOX u3 GeToHa

To xe, I Ne 24

Apku un3 cneunpodmnas wmam I Ne 20  JKenesoOeToHHble CTOHKH C MeTasio-
B OeTOHe BEPXHSIKOM
To xe, I Ne 24 CTeHBl M CBOA H3 MOHOJHTHOIO iKeJje-
300eToHa (conpsKeHHs)
Ha6prizrberon
2.6. Ilpu NpOeKTHPOBAHHMH OPraHU3aIHH CTPOHTEJNLCTBA HOBOrO
repH3oHTa CJIeAyeT HCXOAHTb M3 ydeTa BJHAHHA MHOTHX B3aHMO-
CBSI3AHHBIX KAaK KOJHYECTBEHHBIX, TAK W KayeCTBCHHBIX XapaKTepH-
CTHK Ha BpPEMEHHBIE H CTOHMOCTHDbIC MOKAa3aTeJJH CTPOUTEJALCTBA.
Ilepeuncaenssle B m. 2,1 napameTpsl ONpelensiioT KakK NPOROJ-
XHTEJbHOCTh CTPOHTE/JIBCTBA TOPH30OHTA, TAK H YPOBEHb KaNHTaJib-
HBIX 3aTpaTt Ha €ro IHOAroTOBKY. HOSTOMy B KaueCTBE KpuUTepus
ONTHUMAJIBHOCTH NPHUHHUMAIOTCA IIpHUBEJACHHBIE 3aTpaTbl Ha CTPOH-
T€JbCTBO T'OPH30OHTA:

C:tzct(l "KL Enp)"-t’ (21)

rie C;— romosble 3aTparhi, pyo;
t — roj CTpOHTeJbcTBA ropusonta (1, 2, ..);
Emp — HopmatHBHHE Ko3b¢uuueHT 3(Q(PeKTHBHOCTH, paBHHK
0,08;
n — MpPOXONKHTENbHOCTL CTPOUTENLCTBA TOPHU3OHTA, TOA.

2.7. 3agaya BbIOOpa ONTHMAJbHLIX MAPAMETPOB CTPOHTEAbCTBA
TODH30HTA 34KJAI0YAEeTCsl B HCCAENOBAHMH Ha MHHHMYM CTOHMOCTH
HeJIMHedHO# (GyHKUMM B 3aBHCHMOCTH OT NMPHPOIHBIX H TEXHHYECKHX
YCJIOBHH:

C=a(X, U), (2.2)

rae X — BeKTOD NPHPOAHBIX H TEXHHUYECKHX XaPaKTEePHCTHK;
U — BeKTOp ONTHMH3HPYEMBIX XapaKTePHCTHK.
Bexktop X MOXHO NpeACTaBUTb CJEAYIOUIHMH KOMIIOHEHTAMH:

X=(f, m, ksus, @, Scs, kx, T, a, b, 1), (2.3)
(ux pacwudpoBxy cMm. B Tabua. 1).

BeKTOp U BxinoyaeT Takue XOMIIOHEHTHI:
U: (g(y7 I‘) n3’ Ui, U3, 0 TTJ T)’ (2.4)



rae g(¥, ') — xauecTBeHHAsi XapaKTeDHCTHKA, ONpelesiiolas oye-
pedHOCTb NMpPOBeJeHHsI TOPHBIX BHIPAGOTOK;
n; — KOJHYeCTBO OXHOBPEMEHHO paboTaloimux 3a60es;
U; — HCKOMasi CKOPOCTb NPOBeJeHHs KaXKI0# BHIpaGOTKH:
Ug — HOPMAaTHBHAsl CKOPOCTb;
Up — PeKOMeHyeMasi CKOpPOCTb;
Vs.o — KAaueCTBEHHAsl  XapaKTePHCTHKA,  YYHTHIBAIOLLAS
KOMILJIEKTHl NIPOXOAYECKOro 060pYyIOBaHHS;
Tr — pacmpezesieHue TPYZOBBHIX PecypcoB B paspese Ka-
JIeHJapHOI0 BPeMEHH CTPOHTEeJIbCTBA FOPH30HTA;
T — cpOK CTpOHTEJbCTBA FOPH3OHTA.

3HaueHHs1 KOMIOHEHTOB BEKTOpa X 3apaioTcsi OQHO3HAYHO CO-
TJIACHO IIPOEKTY BCKPHITHSA H NMOArOTOBKH HOBOTO IrOPH30HTA. Pasno-

o6pasue KOMIOHEHTOB BekTOpa U ompefenseTcs B COOTBETCTBHH
C KOHKPETHBIMH OCOGEHHOCTSIMH M XapaKTepoM pellaeMbIX 3anad.

HausbironnefmmuM siBJsieTCs TaKoe COYeTaHHE ONTHMH3HPYeMbIX
napamMeTpoB, KOTOpOe Y/IOBJIETBOPSiET YCJAOBHIO MHHHMyMa IpHBe-
IEeHHBIX 3aTpaT Ha MOATOTOBKY r'OPH30HTA.

2.8. DKOHOMHKO-MaTeMaTHUeCKasi MOJAeNb OXBaThBaeT 06JacTH
TNPHPOAHBIX M TEXHHYECKHX YCJOBHH TNOATOTaBJIHBAEMOTrO TOPH3OH-
ta. [Ipu pacuere 3HaueHHMH (YHKIHH IeJH X YYeTy NPHHHMAIOTCHA
3aTparhl, CBSI3aHHbIE CO CTPOHTENbCTBOM TODH30HTA H 3aBHCSALIHE
OT ONTHMH3HPYEMBIX N1apaMeTPOB.

DKOHOMHKO-MaTeMaTHUYeCKO!l MOJENbI0 YYHTHIBAIOTCS MpSIMble
HODMHpyeMble 3aTpaThl Ha CTPOUTENBCTBO TOPH3OHTA, OOLIEIAXT-
Hble ¥ HaKJaJHble PACXOIbI, a TaKXKe IJIAHOBble HAKOILICHHS.

2.9. Cerp ropHbIX BHIpaGOTOK FOPH3OHTA NPENCTABJSIETCS B BUIE
4acTHYHO OpHeHTHpOBaHHoro rpadpa G= (¥, I') Ge3 neteas.

Kaxnas nyra rpada otobpaxaer BhIpaGOTKYy, a BeplIHHA — ee
nepeceuenne uau KoHell. Torna Jyo6Golt myTh Ha rpade MoxkeT GHITH
HHTepNPeTHPOBAH KaK MOTOK MOPOABI C TOMOJOTHYECKOH Xapakre-
puctukoit [1].

Ilon maxopantamu Ha rpade G (¥, I') noHHMawTCs BepIIHHBL
rpada, KOTOPHIM COOTBETCTBYIOT MOAFOTOBHTEJbHble BHIPAaGOTKH
Y OuUHCTHBIX 3a60€B H Ip.

3a MHHOPaHTHl NPHHHMAIOTCS BEPUIHHBI BHIPAGOTOK, MPOBOIH-
MBIX U1 COOMKH MeXZy CTBOJIaMH.

Yucao pebep p, BBIXOASIIMX H3 BEPUIHHH, ONpepessieT ee Jo-
KaJlbHYyI0 cTeneHb. Eciiu JI0KasnbHas cremeHb p=1, BepIIHHBI ONpe-
JeJsIOT HayajJbHOe HJIH KOHEYHOe HojoXKeHHe peGpa (MHHOpaHTY
HJIH MaxopaHTy B HcxoAaHoMm rpade). CremeHb p=2 ompeiejseT
eCTeCTBeHHOe IIpPOJOJKeHHe rpada, a s BCeX p > 3 BepIUHHBI
rpada HMeIOT pa3BeTBJIEHHS.

MHoxecTBO pe6ep, MOCTPOEHHBIX B OMNpEIEJIEHHOM IOpPsZIKe,
obpasyior uenb Q. Illenb Q; He3aBHCHMAs, eCIH OHa He COHEPXKHT
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peGep ¢ ONHHAKOBBIMH KOHIEBHIMH BepuminHaMu. [lBe menu ¢ HH-
A€KcaMH m H n HelepeceKapllhecsl, eCJH BepIUMHB, BXOAAIIHE
B Q, He SIBIAIOTCA BHYTPEHHUMH 145 Qn LEMNH.

2.10. IlpenctaBHB ceTh TOPHBIX BEHIpaGOTOK TOPH30HTA B BHIE
rpada, paccMaTpHBaeMylo 3ajauy MOKHO C(QOPMYJHDOBATh cCJe-
Aylouum o6pasom: fau rpad G== (¥, I'), pa3butb ero Ha MHOMXKeCT-
BO HelepeceKaoluxcs myTei.

Uucno pasbueHHit kKoHeyHoro rpada Ha He3aBHCHMBlE ILenu
MOXKHO ONpeIe/HTh H3 COOTHOLUIEHHS

b= (L+ Y o—2) (2.5)
p>2

rae L — uyucio BeplIuH, JUIT KOTOPHIX p=1.

2.11. TlporpamMma «['OpH30HT» mNpeAyCMAaTPHBAET BO3MOXKHOCTb
onpejesieHHsT CpPOKa CTPOHTEIbCTBA TIOPH3OHTA IO HOPMATHBHOH,
PEKOMEHIyeMOH H HCKOMOH CKODOCTH NpOBeleHHsl TOpHBIX BhIpaGo-
TOK, JeXallux Ha KPHTHYeCKOM nyTH. HopMaTHBHast cKOPOCTb NpH-
Humaercs corsmacHo CHull IIIB 9-69, a Tak:ke coOriiacHo mpHKasy
Munyraenpoma CCCP Ne 339 ot 18.09.73 r. (BapHaHT).

Pekomenayemast CKOpOCTb ompejensiercss Ha ocHoBaHHH «Tex-
HOJIOTHYECKHX CXeM NPOBENEeHHS TOPH3OHTAJbHBIX H HAaKJOHHEIX Ka-
HHTaJAbHBIX TOPHBIX BHIPAGOTOK NPH CTPOHTEJbCTBE H PEKOHCTPYK-
HHH WaxT», paspaboranneix BHUHUOMIIICom:

8

Uy = Vye [Tm wsecsu (2.6)

i=1

(o BEIpaGOTOK OKOJIOCTBOJIBHOTO [1BOPa, KaMep H CONpsXKeHHH
BBIpaXaercs B m3/mecsin) ;
Uye — HCXOIHASI CKOPOCTb NPOBEJIEHHSA BbHIPAaGOTKU.

3a MCXOAHYI0 NPHHHMAaeTcsl CKOPOCTb HpOBeNeHHS BHIPaGOTKH
IpH CJEeLyOUHX TOPHOTEXHHYECKHX YCJIOBHSIX: CeYeHHe BhIPaGOTKH
B cBeTy Scp > 11,2 M2, B nmpoxonke Sup > 14 M% KosdduIHEEHT Kpe-
noctu mopon f < 6; Kpenb A5 Kamep — O€TOH, NPOTSAXKEHHOH BHI-
pa6oTKH — MeTaJJIMYyeckHe apKH; BhIpa6oTKa Ge3 o6paTHOro cBOja
TIPOXOAHTCSA C NOAPLIBKOHA nopos >>80%; nas 6ypeHHs LIMypOB NpH-
MensiioTcs 6ypusibHble ycraHoBkM THna BY, KBM, HB; nns norpys-
KM TIOPOMbl HCHOJMB3YIOTCS KOBIIOBBIE NOrPY30YHble MALIHHBL

Ha ocHOBaHHMH NepeyHCJeHHbIX TOPHOTEXHHUYECKHX YCJIOBHH HC-
XOQHasi CKOPOCTh TPOBEICHHSI NPOTSXKEHHOH BLIDAGOTKH NpHHATA
paBHO# 110 m/mecan g BHIPabOTOK OKOJIOCTBOJBHOTO IBOpa, Ka-
Mep H conpsnkeHuit — 640 m3/mecs.

TIpu BCKpBITHH BBHIOPOCOCTIACHBIX MM YTPOXKAeMBIX BHE3aNHBIMH
BHIGpPOCAaMH IAACTOB, a TaK:XKe NPH NPHMEHEHHH MepPONpPHSATHH IO
TIpefOTBpallellHI0 BBIOPOCOB B 3a605X BHIPA6OTOK K HCXOAHOH CKO-
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pPOCTH CJle[lyeT NPUMEHATh monpaBouHbill koshduuuenr. Tak, mas
TIPOTSIXKEHHBIX BblpaGoToxk [1m; =0,2; njs BbpIpaGOTOK OKOJIOCTBOJIB-
i

HOro nBopa, Kamep Hu conpsukenuit[Im, =0,4. Ilpu nposenenuu
i
BHIPAGOTOK 1O BEIGPOCOONACHBIM IOPOAAM — COOTBETCTBeHHO [1m;=
[
=0,6 u I[Im;=0,7. D1 ko3P dunnenTH onpeneseHsl Ha OCHOBAHMNH
i

HaHHBIX, IDUBEIEHHBIX Ha puc. 1, 2, 3, 4, 5, 6 1 B «Aab6oMe THIIO-
BBIX TEXHOJOTHYECKHX CXeM BCKPBITHS M NMOIrOTOBKH, CHCTeM paspa-
GOTKH, CrOCOO0OB BeleHHsi OYUCTHBIX pabOoT H NPOBEHAEHHS TOAIOTO-
BHTEJbHBIX Hape3HblX BbIPa0OTOK Ha BHIOPOCOOMACHBIX IJIaCTaxX».
M, 1973 r.

HcxonHass ckOpoCTb npoBefeHHs] BHPaGOTOK, TOPHOTEXHHYECKHe
YCJIOBHA KOTOPHIX OTJIHYAIOTCSH OT BhIlIeNepeyHCAEHHbIX, Oflpeje-
JIeTCs € yueToM CJeAYIOUIHX NONpaBOYHBIX K03 PHUHEHTOB:

]
”m,.=m,~m2-m3-m4-m5-m6-m,-ms. (2.7)
i==1

[Nepeunc/iieHHble NONPaBOYHLIE KOI(MQHIHEHTH YUYHTHIBAIOT H3-
MeHEHHSi: CeueHHs BbIpabOTKH — m;, KDPENOCTH MOPOA — mg, THHA
Kpen# — mg, 6ypoBoro o60pyA0BaHHS — My, NOTPY30UHBIX MALIHH —
ms, 06paTHOro CBOJA — Mg (€CJH OH HMeeTcs), yrja HaKJOHa BHI-
paGoTKH — m7, BeJIHYHHBI TOAPHIBKH MOPOABI — M.

3nayeHHsl MONPABOYHBIX K03} (HLIHEHTOB nmpuBeleHHl B TabJ. 2.

2.12. O6beM BbIpabGOTOK, IIPOBOAHMBIX €XeMeCAYHO IO KaXIo-
My IyTH, CTABHTCS B COOTBETCTBHE 3JIeMEHTY NPSAMOYTOJbHOH MaT-
punbl. MaTtpuHnma HMeeT j CTPOK (UHCJIO He3aBHCHMHIX TNyTeH)
H [ cToNGHOB (KOJNHYECTBO MeCSIieB HPOXOJKH CaMOTO JMJIHHHOTO
mytH). HacTb uHcesl B KaXAOH CTPOKe MAaTPHUBE MOXET PaBHATbCA
Hydo. He MeHee ueM OxHa CTpOKa HMeeT MAKCHMaJIbHOe KOJIHYe-
CTBO yHceJ. I'pynna uuces B CTPOKe BCerfa pacnosiaraercss Hempe-
pbiBHO. UHcna BAOJMBL CTPOKH MOXKHO NepeMellaTh BCeH TIpynnow
TOJIbKO BIpaBO ¥ BBepX. KoJsuuecTBO cTONOLUOB MOXET YBeJIHYH-
Bartbcsi. CTPOKH HMeIOT Mepapxuio (yueT OrpaHHYEHHH 5O INIpOBeT-
PHBAHHIO U 1p.).

Uucsta B CTPOKe nepeMelialoTest Tak, YTOOH:

a) cymMMa yHceJ o crojfmaM He MpeBhllajsa OnpeleseHHON
BesiHuuHBL. Torxa

2V <I], (2.8)

Tle j— KOJIHYeCTBO CTPOK B MaTpHIE;
i — KOJIHYeCTBO CTOJIOLOB B MaTpHIE;
IT — exxemecsiyHasi NPOM3BOAUTENBHOCTD NOABEMA;
Vij — o6bem mopoxbl, BEIAAHHOA B TeueHHe Mecslla M3 j-ro my-
TH B i-M Mecsie;
11
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Ta6anua 2

3HaueHHa MONpaBouHbIX KOIPDHUHEHTOB
Kosdouument X% BupaboOTOK OKOJO-
AAsl MPOTAXKEHHBIX BHIPAGOTOK | CTBOJBHOTO XBOpa, KaMep
WU conmpshKeHHH

1 2 3

m, 1,05 1

my 0959 >f>6 0,83

0,75 f>9

mg 0,9 — MeTtannoGeToHnHasd, TIOGUH-
ropas, GJOyHas H CMeaH-
Hasl Kpenu;

0,85 GeTonunaa xpeiin; 0,9 — MetaanoberodHas

Kpenb

1,1 — mranrosas H HaGpwI3r-

6eTOHHass KpemnH

my , 0,93
m; 1,2 1,15
0,85 — npu npuMeHeHHH CKpe-
NEePHOH YCTaHOBKH
mg 0,65 0,75
mq 0,85 — ykaoHHBIe BLHIPAOOTKH -
0,95 — 6pemcbeprosuie Bhipa-
60TKH
mg 1,35 — ropu3oHTanbHbIE BHIPA-

6OTKH C TNOJAPBIBKOH
nopoas < 80Y%
1,1 — HakJOHHbIe BHPabGOTKH
€ MOAPHIBKOii NOPOAH
<80%

6) coGuaionanack MHHHMAJbHAs pa3MepHOCTb MaTPHIbI O CTO/6-
LlaM H CTpPOKaMm, T. €.

[{]] = min, [j] - min;

B) KpHTepHEM ONTHMAJbHOCTH BHICTYNIaeT CPOK HMOJArOTOBKH rO-
pPE30HTa (MHHHMAaJbHOE YHCJIO CTOJGIOB).

Meronom nepeGopa BapHAHTOB NPOH3BOJUTCS NepecTpoOiiKa mar-
PHIBIL.

ITonyueHHoe KOJHYECTBO CTOJOLOB SIBJSETCA CPOKOM CTPOHTENb-
CTBAa TOPHM30HTA, 4 KOJHYECTBO CTPOK COOTBETCTBYeT KOJHHECTBY
CAHOBPEMEHHO MPOXOAHMBIX 3a60€B.

2.13. YnenbHasi YHCJIEHHOCTb CYTOYHOH GpHTrajbl NPOXOIYHKOB
(otHecennas k | M3 BHpaGOTKH B CBeTy), 3aBHCSIIAst OT TOPHOTeX-
HHYECKHX YCJIOBHH NPOXOIKH, [Js TOPH30HTAAbHBIX H HAKJOHHBHIX
NPOTSAXKEHHBIX BhIpa0OTOK

(t5f15k1k5 + tnnnkzk(: + tknkksk'l + taanS)
L , (2.9)
1 'trn k4k90cm

P wme
NP =uq,

15



rie o) — K03hOHLUHEeHT NpHBEJeHHS HCKOMOrO MOKa3aTess
K 06beMy BHIDAOGOTKH B CBeTy (IS NMPOTSIXKEHHBIX
BbIpa6oTOK a;=1,35, 115 BHIPa0OTOK OKOJIOCTBOJIb-
HOTO JIBOpa, KaMep U CONpsiKeHH# a;=1,0);

T — npoposkuTeNbHOCTh paGouell cMeHbl, paBHas 6 ya-
cam;

Uem — CMEHHAsi CKOPOCTh NpPOBeJeHHS BBIpaGOTKH (s
NPOTSIKEHHBIX — M/CMeHY, [JIsi BHIPaGOTOK OKOJO-
CTBOJIBHOTO  [BOpA, KaMep H CONpsIXKeHHH —
M3/cMeny);

%6, tn, lk, ts, trn — VACJbHASA NPOLOJIKHTEJNbHOCTh NPOXOAYECKHX NPO-
LeccoB ILHKJIa, yac (OypeHus UIIYpOB, INOTPY3KH
rOpHO#l MacCH, KpeIJeHHs, BCIOMOraTeJbHBIX Mpo-
IIeCCOB W TEXHOJOTHUECKHX NepephiBOB), OTHECEH-
Has MO0 TOPH3OHTAJbHBIM BbIpaboTkaM K | M, mo
BbIpaboOTKaM OKOJIOCTBOJIBHOTO ABOpa H KaMepaM —
K |1 M3 B cBety, onpenengercs no taba. 3;

ng, Ny, Nk, s — YHCJAEHHOCTb INPOXOAYHKOB Ha OCHOBHBIX IpoOIlec-
cax uukjaa (yldeibHass A/ TOPU3OHTAJbHBIX H Ha-
KJIOHHHEIX BBIpaboTOK H abcosoTHass Ajas Bhipabo-
TOK OKOJIOCTBOJIHOTO JBOpA, KaMep H CONpsKe-
HHH), IpHHHMaeTcs no tabu. 4.

2.14. BausinHe THHA KpenH Ha YAeJbHYIO YHCJIEHHOCTb NPOXOX-
YYKOB NpPH KpelsieHHd W Ha OOLIMA COCTaB CMEHHOro 3BeHa (B ro-
PH30HTAJBHBIX H HAKJOHHBIX BHIpa6OTKax) Y4YHTHIBAeTCs COOTBET-
cTBenHo ko3ddunuentamu Kz u Ko (Taba. 5).

2.15. Vi3meHeHHe YHCJIEHHOCTH NPOXOAYHKOB HAa OCHOBHBHIX NpO-
neccax IHK/JAa H o6liedl YHCIEHHOCTH CMEHHOro 3BeHa s NpOTA-
JKEHHBIX BBIpPaGOTOK W KaMep B 3aBHCHMOCTH OT Ko3(dHIueHTa Kpe-
MOCTH NOPOX NpenCTaBJeHO B TabJ. 6.

H3meHeHne yIenbHON YHCJAEHHOCTH NPOXOAYHKOB Ha OypeHHH
mnypos (ropH3OHTaJbHble H HaKJIOHHble MpPOTAXKEHHble BHIPaboT-
KH) B 3aBHCHMOCTH OT IpHMeHsieMOro OypoBoro 0GOpyAOBaHHS
yuuThIBaeTcs Ko3bdunnentoM K;, npuBeneHHsM B Tabi1. 7.

H3meHeHHe YHCJIEHHOCTH INPOXOAYHKOB Ha TNOrpy3Ke TOpHOH
Maccol (MpoTsxeHHble BBIDAaGOTKH H KaMephl) B 3aBHCHMOCTH OT
THNA INPHMEeHsSeMbIX MOrpy30YHbLIX MAaIUHH YuHThIBaeTcs Koaddu-
unentom K (taba. 8).

2.16. ExecyTOuHOE KOJIHYECTBO MPOXOAYHKOB, 3aHATHIX HA CTPOH-
TeJbCTBE F'OPH30HTA,

N= YW, (2.10)
i
Nyz. Vi
N; = —"E——uen/™, (2.11)
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8.8

Ta6auunal
Popmyarl aas onpejneneHus yReAbHOH NPOXOAKHTENbHOCTH
Bupa6orka BLINIOJIHEHHA NPOXOAYECKHX NMPOUECCOB ILUKJA:
____=acos .
Ald KaMep g KaMephbl B cBeTy’
IS TOPH3OHTAJAbHBIX M HaKJNOHHBIX BbIPaGOTOK dacon
M BbIpaGOTKH
t ‘ tn te l by . trn
1,826 1,621 2,694 2,173 0,812
K ) —_— | 2 —_ Lvvr Bt S ] —_
amepnl v 0,03 v 0,033 P 0,012 0 0,086 p” 0,047
lopu3ontanbHble M0 nOpoae 286 _ 0.24 j_1.86 —052 313 0.46 _18_ + 063 072 +0,1
v ' v ! v ’ v ! v
Fopu3OHTaNbIbIE C NOAPHUBKOH NOPOAbI ]‘38 + 0,09 __%?.6__ + 0,42 ._2.’3.%_. -+ 0,66 _1,%_5,, -+ 0,41 _9_’%?, + 0,08
Haxnounwie no 10° no nopoxe 2;177 —0,16 1'31 —0,51 3’35 -—0,18 I_'Z’G_ + 0,65 O'Z}" +0,1
Hakaonnwe o 10° ¢ noapuiBkoit mo-| 1,76 2,0 2,22 1,66 '9,6§~
PORbI v + 049 r— +0,16 Py +0,12 v + 0,63 v + 0,08
Hakaonubie go 25° mo mnopoae 2'3' —0,15 ._1_;’9__ + 0,53 2’(1}2 —0,16 _L'SEL + 0,67 _O%é_ +0,1
Haxnonsse no 25° ¢ noxpmskoii mo-| 1,84 + 051 208 +0.18 1,56 +014 1,75 + 066 0,63 + 0.08
v ) v ] v ] v ] v )

ponsl

*) Ipu TIOGHHrOBO#H Kpenu f yMHOXHTb Ha 0,5




Ta6anuma 4

Hanmenosanne
NpOoUEecCcoB H THI
NpHMEHSIEMOro
obopyRoBanug

YycneHHOCTh NPOXOAYHKOB

abcosloTHAsS, qes.

OKOJNOCTBOAbHBI
IBOp H KaMmephi

yreantad, ded./M* (OTHeCeHHas

TOPDH30OHTAJlbHbIC

no nopoie

¢ TOAPHIBKOHN

NOPOAbI
1 2 3 2
IMorpyska ropHoii
Macchl
c . 1,15v 1,250 1,250
Kpenep 128 50,0730 3,073 + 0,850 3,27 4+ 0,513v
v v v
MMNH—IC 1248300730 | 3073 + 0,854v 3,27 + 0,513v
v v v
TTIM —dw(m) T F 00730 | 3073 + 08540 3,27 + 0,513v
1NTHB—2, v v Y
OINTHE—9 1,184 % 0,370 3,238 + 1,212v 4,776 + 0,112v
NnH—7 — - -

Bypenne mnypos
MnP—24x, CoP—19

BY—1,C3P—-19

BYP—2, C3P—19

KBM—3, C3P—19

C9K~—1,C3P—19

HB—13, Hb—In

Kpennenue

BcnomorateapHble
npouecch

18

v
0951 + 0,070

v
0,794 + 0,119v

v
0,794 + 0,119v

v
0,794 + 0,119

v
1,55 + 0,07v

v

v

2,183 4 1,391v

2,173 + 0,976v

v v
2,664 4 2,55v 3,557 + 2,194v
v v

2664 4+ 2,555v

v

2664 -+ 2,605v

v

3191 + 1,129v

3,557 + 1,194v~

v
"3,557 + 2,194v

v
2,173 4 0,976v

v v v

0,794 + 0,119 2.664 + 2,555v 3,557 + 1,504v
v v v

2,377 -+ 0,064y 588 + 1,123v 49281 1 0,5%5v
v v v

1,932 + 0,090 467 + 0,925 3,98 + 1,501v

NpH npoBedeHHH BHPaboTok

Ha 1 M? nuomanu 3a60s BuepHe)

HaKJOHHBEIE Ao 100

HAKJIOHHHE N0 25°

O NOpoZe

¢ NOAPBIBKOH

10 T0opoKe

¢ NMOAPHIBKOMH

*2

HOPOXH OPOA b
5 6 7 8
v v v v
4,33 + 1,06v 4,33 + 1,06v 4,33 + 1,06v 4,33 + 1,11v
v v
2,485 -+ 1,993v 2,559 + 1,643v
v v
3,766 + 1,211v 2,912 + 2,573
. . v v
2,99 + 1,834v 2,99 + 1,834v
v v v v
2,482 + 1,729v 2,482 + 1,729v 3629 + v 3,809 + 1,05v
v v v v
2,365 + 2219v 2,648 + 1,813v 4,097 + 0,805v 4,297 + 0,847v
v v
2,258 + 2,5%2v 2,258 + 2,520
v v v v
2,563 + 1,476v 2,068 + 1,729v 2,054 + 0,456v 2,37 + 1,648v
v v v v
4,958 -+ 0,01v 5,118 + 0,06v 5,37 + 0,03v 4,794 + 0,005v
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Taoaunad

Kosdduuuenr ynenbHolt uncien-
HOCTH NPOXOATHKOB

Kpens
Ha kpenneHue |H2 obmyo yucaeH-
(K2) HOCTh CMEHHOTO
3 3Bena (K,)
Meraanugeckue apku:
0,8 pamu Ha 1 M 0,52 0,87
1,0 pamu Ha 1 M 0,68 0,91
1,25 " ” 0,84 0,96
1,5 " » 1,0 1,0
2,0 . " 1,33 1,09
Beronnas 1,8 1,22
Ha6puar6eronnas 0,36 0,80
AHKepHad 0,58 0,86
Kenesobetounsie CTOHKH H 1,25 1,07
MeTaJidyecKue BEPXHAKH
Tw6Hnurosas 2,23—0,7258,p 1,1 — 0,018,

Ta6auma 6

Kos¢duuuent yaeapnoit (ornecensodf x 1 M2 BHpaGoTku
BYEDHE) YHCJICHHOCTH NPOXOAYHKOB Ha:
Koatpu-
IHEHT Kpe- BHNONHEeHHE
UOCTH no- [o6uiy 4uc-| Oyperue TOrpy3Ky BCIIOMOra-
pPox f JEHHOCTD WNypoB  |TOpHO#t Mac- xpe(x;éu)enue TENBHHX
(X)) (Ks) et (Ko) 4 onepanuit
(Ke)
lopH3onTanbHBE H HAKNOHHHE BHIPABOTKH a < 10°
3 0,93 0,90 0,94 0,95 0,90
46 10 1,0 1,0 10 10
7—9 1,13 1,25 1,08 1,06 1,13
10—14 1,28 1,58 1,17 1,13 1,32
Hakaounpie BBIPaGOTKH a > 10°
3 0,94 0,92 0,96 0,97 191
4—6 1,0 1,0 1,0 1,0 1,0
7—9 1,14 1,26 1,09 1,08 1,16
10—14 1,31 1,62 1,18 1,12 1,30
Kameps
3 0,88 0,85 0,90 0,90 0,86
4—6 1,0 1,0 1,0 1,0 10
7—9 1,11 1,18 1,05 1,10 1,12
10—14 1,19 1,46 1,07 1,10 1,25
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Ta6auna7

Kosddunuenrt yaeabHoit 9HCIEHHOCTH NPOXOAYHKOB Ha Gypenun muypos K,

MP—24xn BYy—1 I BYP—2 iKBM——B

CIK—1 l HB—13 | HE—In

1,1 0,67 l 0,56 , 0,61 l 1,0 I 0,60 0,62
!

Ta6anna 8

KosppuunueHT yReabHOl YHCACHHOCTH NPOXOJYHKOB Ha MOTPYy3Ke TOPHOIMH

maccn, K,
opH3oHTaAbHBIE BHIPAGOTKH Hakaonuse go 10°
Cxpenepbl

TIITM —4m(3) _ B—2 cKkpenep

a5 10~ | am kamep | HTIE |moM— | TTHE=T ) 20H (CKY—T) | MAH=7

TKEHUHX

1,25 1,15 ‘ C97 l 10 0,65 0,65 1,0 1,1
{

rae N; — KOJIHYECTBO NPOXOAUHKOB, 3aHSATHIX HA NPOBEJEHHH i-BHI-
paboTku,
{ — KOJIMYECTBO OJHOBPEMEHHO NpPOXOAMMHIX BHIPaGOTOK;
Vi — Mecsiunniit 06beM i-fi BbIpaGoTKH, M3/Mecan;
v; — Mecsi9HasT CKOPOCTb NPOBeJEHHs i-il BHIPaGOTKH, M/MecsI.
2.17. ®yuknHell LeJH ONTHMH3AaLMH NapaMeTPOB MNOATOTOBKH
HOBBIX TOpHM30HTOB BBICTYNAIOT MNpHBe/leHHbHIE 3aTpaTthl, (opmy-
aa (2.1).
I'onoBbie 3aTpaThl HAa NPOBeJeHHe TOPHHIX BEIpaGOTOK

Ci= (M4111+H)X1,06 py6., (2.12)

rie Il — nmpsiMble HOpMHpYeMEBle 3aTparThl, pyo.;
I — oGiemaxTabe Pacxons, pyo.;
H — naknaguee pacxons, py6.;
1,06 — RospGuuMEeHT, YYHTHIBAOWIHH IJIAHOBBle HaKONJIEHHS.
IIpsimble HOpMHpYeMBIE PACXOABI

b
M= ;;Lﬁ S, (aﬁ—i-,z%)pyé., (2.13)
ji

rie L — nnuuna BeIpaGOTKH, M;
S — ceuenne BHIPAGOTKH B CBETY, M2;
j— Homep nytH (1, 2, 3, ...);
i — HoMep BBIpabOTKH Ha j-myTH (I, 2, ..);
a, b — pacueTHble KOOPDHIHEHTHI.
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Toraa o6liemraxTHBIE pacXoibl
b ¢
w =, 23 1,5, 0+ 2) g6 L) pyo. @19

rae Po — kK03Q@HUHEHT, YUYHTHIBAIOUIHH OOGLIeIIaXTHbIE PAaCXOMbI;
B1, P2 — KO3QDUUMEHTH, YYHTHIBAIOHE IlepeMeHHble H YCJOBHO

MIOCTOSIHHBIE YaCTH OOIIEeMIaXTHBIX PACXOLOB.

B1=0,17, B.=0,83 [2];

¢ — pacyeTHBIA CPOK CTPOHTENbCTBA FOPH30HTA;

iy — HODMATHBHBIA (IPOEKTHBIA) CPOK CTPOMTENbCTBA TODH-
30HTA.
Haknangusle pacxoanr

H_OQGSP ZL,S,,(a,,+ )( Foe )+ B D X LuSux

lant 2 (bt b L )motpu )| ve @18)

rlie Ps, P+ — YCJIOBHO-TIEDEMEHHblE M YCJOBHO-NOCTOSIHHbIE YacTH
HaKJIaJHBIX PacXo/0B,

Bs=0,4, B.=0,6 [2].

Ecau Bce BbIpa60TKH HA TOPH30HTE NPOBOASATCS C HOPMaTHBHOM
cKopocTbio, GopMyay (2.12) MOXKHO 3amHCAThb TaK:

C, = 1,344088, 2 %y Ly; S (a;; + %’j—) pyS. (2.16)
It fl

2.18. CroumocTb nposefieust 1 M® ropHOM BHLIPAGOTKH B CBETY
onpeneasercs No caeaywouel popmy.e:

C:(a-—:— —z-) oY6, (2.17)

rae @ u b — pacueTHble KO3()(GHIHMEHTH, KOTOPblE 33BHCAT OT THNA
KpenH u BHIPaGOTKH, ee CeyeHHs, KDPENOCTH BMEIIaio-
IIHX NOPOJ, NMPHMEHSEMBIX IOrpy30YHBIX H GYypOBHIX
MEeXaHU3MOB

aCq +8C7 +Cl + ...

a=C,+ 3

+G,, (2.18)

= 2 [4(Ci+ C;) +8(C, + C) +1(C, + C) +...], (2.19)

rle Cy — cTOHMOCTb MaTepHayoB M moaydabpHKaToB, MpH-
xoaamuxcst Ha 1 M3 BHIpaGOTKH B CBeTYy;
22



Cs; — sapa6orHas miara, pyo.;

a, 8, y — HOpMaTHBHOe BpeMsi paGOTHl COOTBETCTBEHHO Oy-
PHJIbHOA YCTaHOBKH, NOTPY30YHOH MaLIMHEI, Oe-
TOHOYKJIaJUHKa, 4;

Cg» Cp» C, —— enuHoBpeMeHHble 3aTpaThl COOTBETCTBEHHO Ha

GypHJIbHEIC, TIOrpy30uHble, GETOHOYKJIaJOYHBIE
H JpyrHe MauIMHEH (B CMeHY), py6.;
Cs, C,, Cy — TO Ke, rofosble 3aTparel (amoprusanmmsi), py6.;
C%, Cp, C, — TO e, CMeHHHE 3aTparthl, py6.

2.19. CroumocTHbie KO3 (DHIHEHTH «a» H «B» 3aNHCaHbl B IpO-
rpamMMe «['OpH30HT» IJIST TOPHOTEXHHYECKHX XapaKTePHCTHK TODHBIX
BEIpaGOTOK, NepeuHc/JeHHBIX B nm. 2.4, 2.5 u cienywoero 3a6o#-
Horo oGOpyHOBaHHsA: AJsi OypeHHS] IUINypOB — OYpHJIbHBEIE MOJIOTKH
T1P-244, 6ypusbnble ycraHoBKu BY-1, BYP-2, KBM-3, K0/IOHKOBHIE
asektpocBepia COK-1, HaBecHoe 060pyJOBaHHe Ha IIOrpy30uHble
mamuas THna ITHB-HB-1 3, HB-1 5; a1a norpysku ropaofi Maccbl—
CKpenepHHe YCTAaHOBKH, nmorpysoudsie mamunsl [1ITH-1c, TTIIM-4mM,
ITTHB-2, 2ITHB-2, TTIIM-4n, I1TIM-7.

Ilpu HcMosb30BaHHH HOBOTO INPOXOJYECKOro OGOPYNOBAHHA A
onpeJie/ieHHs] CTOHMOCTH NpoBefeHHs 1 M3 BhIpaGOTKH B Iporpam-
MY pacyeToB BBOJSTCS HOBHe KOI(D(QHUIHEHTH «a» H <«B», PacCyH-
TaHHBIE COIVIACHO BHILIEONMHCAHHOA METOIHUKe.

Uro6sl BoIOpaTh HauboJsiee palHOHAJABHBI KOMILJIEKT, paccMar-
PHBAIOTCS BCe BAapHAHThl Hab0OpOB 3a060HHOrO O6OPYNOBAHHS H Bbi-
6upaeTcss TakoH, Mpu KOTOPOM JOCTHTaeTcs MHHHMaJjbHas CTOH-
MOCTb NMOJTOTOBKH TODH30HTA.

2.20. TToaroToBKY HCXOJAHBIX AAHHBIX /s pPeajH3alHH Nporpam-
MHl «['OpH30HT» BeCTH corsiacHO MHCTPYKIHM K METOIHYECKHM yKa-
3aHHAM IO NPOEKTHPOBAHHIO TeXHOJOTHH H OPraHH3aluH paboT npu
MOJNOTOBKE HOBHIX TIODH30HTOB AEACTBYIOMIMX IWIaxT, pasgea I.

2.21. OnpenenieHHblE ¢ MOMOIIBIO NMPOrpaMmbl «['OpH3OHT» ONTH-
MaJibHble CKODOCTH NpPOBEIEHHs FOPHBIX BHIPAG0TOK (v;) SBJAAIOTCSA
HCXONHBIMH JJIsi pacueTa NpOoXoAYyecKOro LHKJA.

[IpuMepHBIfi pacyeT CKOPOCTH NpPOBEIEHHS FOPHHIX BHIPaGOTOK
TI0 H3J10KeHHOH MEeTOAMKe NpHBeleH B pasfele II BhimeynoMsHyTOM
Hucrpykuun.

Paspgean 3

METOOHKA PACYETA OCHOBHbIX MAPAMETPOB
NMPOXOAYECKOTIO LIHKJIA

3.1. Tlpun NpOEKTHPOBAHHH OpraHH3alMH IPOBEJEHHS OCHOBHBLIX
TOPHBIX BbIpa6OTOK HeOOXOAHMO PYKOBOACTBOBATbC «TeXHOJOrH-
YeCKHMHM CXeMaMH MpOBeJeHHsS TOPH3OHTAJbHBHIX M HAK/JIOHHBIX Ka-
MHTAJbHBIX TOPHBIX BBIPA0OTOK Ha CTPOSIIMXCS H PEKOHCTPYHpye-
MBIX Iaxrax», paspaboranebiMu BHHMHMOMIICoM, u «Texnosoru-
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OcHawmenue 33609

OnTumanbuas
Hunexc o
THI NOTPY30YHOH CpeacTBa CKOpOCTh mpoBeje-
BBIPABOTKH
MauHHb 6ypenns HUS, M/Mecan
1 2 3 4
I'm-1 1MHB—2 C3K—1 110—130
mn—2 ITHB—2 CP—-3 105—125
rn-3 AMM—4M BYyp—2 110—120
I'r—4 NMM—4M C3K~—1 90—115
rmn-5 NnMJ1—-5% [P—24a 85—100
rmn—6 IMHb—2 Cby—2 115—135
(2ITHB—2) (BYP—2)
rc—i 1MTHB—2 C3P—19 170—190
rc—2 1MHB—2 CSP—IIQ 165—185
By —
rc—3 NTMM—4m CSP—I—IQ 145—165
BY —
I'c 4 M4y CapP—19 140—165
C3K -1
HI1—1 HTHB—2 BY—1 100—110
HIT—2 1MHB—2 C3K—1 95—105
HIT—3 INTHB—-2 P —24a 90—105
HIT—4 MMM—4m CIK—1 80—100
HII—5 TMITM—4um [1P—24n 80—100
HC-1 1NMHB—2 C2P—19 110—140
C3K—1
K—1 NMJ1—5 C3K—1 480—580
M3/ceBeTy
K—2 NMM—4m C3K—1 550—650
K—3 NIM—am MNP —24n 550—650
K—4 MMM —4um By —1 580—680

Mpumeyaune: ['I1 — ropu3oHTadbHLIE BLIpaGoTKH no nopoge; I'C — ropusos-
TadbHble ¢ noapuiBroit; HII-—uakionubie no nopoge mo 10°% HC — naknonubie
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Tabanuuwa9

Ocnamenne 3a6os
Unzexc OnTtumansHan
- THI NOrpy304HOH cpeacTsa CKOPOCTb NpOBeje-
MaInHHBI 6ypenus HHS, MfMmecan
5 6 7 8

HC—2 1IMMHB—2 C3P—19 105115
NP—24n

HC—3 IMTNIM—4m C2P—19 100—115
CaK~1

HC—4 MM —4m C2P—-19 100—110
MP—24n

HITY —1 CxpenepHblii KoMmiexc CIK-1 85—100

HITY—2 CxpenepHEbiii KOMIaIeKc MP—24a 85—95

HIIY—3 MrH—7 C3K--1 75—90

HITY —4 MIH—7 T1P—24n 75—90

HCY -1 CkpenepHbifi KOMIIEKC CaP—19 100—-110
CIK~1

HCY—2 CKpenepHblii KOMIIEKC CaP—19 95105
nP—24

HCY—3 MNMnH—7 CaP-—-19 90-—105
CIK-1

HCY—4 MMNH—7 CaP—19 85—100
InP—24

K-5 NMMH—Ic BY—2 530—63

K—6 INMHB—2 NP—24x 600—700

KC—7 1NMHB—2 CBY—1 650—750

¢ nonpuskoii no 10% HITY — makaonnsie no nopoge a0 25° (cBepxy puus);

HCY —« HakonHEe ¢ noapHBKol fo 25° (cepxy BHH3); K — KaMepwl.
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YEeCOKHMH CXeMaMH OYHCTHBIX H MOJATOTOBHTEJNbHBIX pPabOT Ha yroJb-
HeIx maxtax» (M., usn-Bo «Hexgpa», 1971).

3.2. Pacuer OCHOBHEIX NMapaMeTpPOB OpraHu3aluH paboT mpous-
BOJIHTCS B clelyllleM nopsiike. BHagane mo Ta6a. 9 s npHHS-
TOr0 OcCHalleHHsi 3a60s1 MPOXOZYECKHM OGOpyJOBaHHEM HAaXOIUTCH
OnTHMaJibHAst MeCsiuHasi CKOPOCTb NMpPOBeJeHHsI NpPOeKTHPYeMOH BHI-
paboTku (v mecsn) Jubo AJs 3aJaHHOH CKOPOCTH INpHHHMaeTcs
Heo6xoauMas OcHacTKa 3a0os, OoTBeyalollas YCJOBHIO HauboJjbliei
3KOHOMHYHOCTH.

3.3. Ipunsitas MecsyHass CKOPOCTb NMPOBeJEHHS BLIPAGOTKH KOp-
PEKTHpYeTCS MO0 TaKHM (aKTopaM: KpenocTb NMOPOX, THII NMPHMeHS-
eMOH Kpenu H OOBOJHEHHOCTb 3a60sl. BiausiHHe KpenoCcTH NOpOoJ y4H-
THIBAETCsl TONPABOYHBIM Koadpdunnentom Ko (raba. 10).

Ta6numua 10

Koapduuuenr xpenoctu
zo 4 4—6 7—9 10—11
nopox '
K, ! 1,1 l 1,0 09 08

3.4. Tun npuMeHsieMOH Kpemd YYHTHIBaeTcs CJenylolluM obpa-
30M: npu HaOpLI3r6eTOHHOH H aHKePHOH NPUHATAS CKOPOCTb YMHO-
kaercsa Ha 1,05—1,1, a npu GeToHHOH, MeTaJ106eTOHHOMH, TIOGHH-
roBoit u GsaoyHoit — Ha 0,9—0,95. Ilo pakropy 06BOJHEHHOCTH 3a-
0051 NPHHATAs CKOPOCTb KOPPeKTHpyeTC KO3 (HIHeHTaMH, 3Haue-
HHSI KOTODBIX NpHBedeHbl B COODHHKE HOPM Ha FOPHONPOXOLYeCKHe
paboTH [Ji51 KOPPEKTHPOBKH HOPM BbIDabGOTKH.

3.5. Mcxons u3 MeCsiuHOl CKOPOCTH H peXHMa paGoThl CMeHHas
CKOPOCTb NpoBeJeHUsl BHIPAGOTKH

v Mecqan

UCM= bm

rae b — xoanyecTBO pabOYHX CMEH B CYTKH;
m — KoJIyecTBO paboyHX JHEH B Mecslil.
IIpu onpeneseHnu BeJHUHHBl NMOABHraHug 3a00si 3a WHKJI, TVIy-
OKHY HINYPOB PEeKOMEHAYeTCS NPHHHMATh 10 JaHHBIM Tabu. 11.
3.6. KoanuectBo mnypoB Ha 3a60il NpOBOAHMO¥ BHIPAGOTKH B CO-
orBercTeuu co CHull III B.9-69.
_z]__Sz_k T, (3.1)
1-d*p
rae g — yAeabHb# pacxon BB Ha 1 M3 B3opBaHHO! rOpHOA Macchl
B IJIOTHOM TeJie, Kr/m3;
S — nuiomanb ceyeHust BHpaGOTKH B MPOXOLKe, M?;

N=127
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Ta6bauna 11

Pexomenznyemas ray6uHa mnypoB (M)
Kos béuuuent kpenoctu NpH ceYeHHH BHIPaGOTKH, M2
nopox f
no 12,0 cBuime 12,0
1,5—3 2,0—2,5 2,6—-30
4—6 1,5—2,0 2,2—2,5
7—11 1,2—1,8 1,5—2,2

kR — KO3 pHIMEHT HCIOJIb30BAHHUS HITYPOB;
d — nuaMeTp matpoHoB BB, cm;

p — rpaBHMeTpHUecKasl miaotHoctb BB, r/m3;
Y — K03()(HIHEHT 3aNOJHEHHS IUTYPOB.

3HaueHus: BXOJSIIHX B GOpMysy BeqHYHH U3BeCTHHI [3].

3.7. BennuuHa nojBuraHus 3a00s 3a HUKJI M CMEHHAasl CKOPOCTh
NMPOXOAKH ONpelesisiloTCH HCXOASl H3 NpPOLOJIKHTEIbHOCTH HPOXOJ-
YeCKOro HHKJA:

T = Fo e r, 3,2)
Ucx
rie fcy — NMPOMOJKHTEJIbHOCTh CMEHHI;

g — BeJMYHHA NMOJBHTAHHS 32604 32 IHKJ, M.

3aTem omnpefesseTcss NPOJOJNMKHTENbHOCTb OTAEJbHBIX MNpOLeC-
COB NMPOXOJYeCKOro IMKJa — MOrpy3KH ropHOH MaccHl (in), OypeHus
unypoB (fs), kKpemsaeHus (fx), BCHOMOraTe/JbHBIX onepauui (/s)
H TEXHOJIOTHYECKHX TIePephIBOB B IHKJe (fr.n). IIpomoMKHTEIBHOCTD
NPOIIECCOB ONpele/isieTcss HCXOAS H3 yAeJIbHOH NPONOJIKHTENbHOCTH
B uacax (o rOpPH3OHTA/NH H HAKJIOHHHIM BHIPAGOTKaM) OTHECEHHOMH
K 1 M BHIpaboTKH, MO0 KaMmepam — K 1 M® KaMephl B cBeTy H 06beMa
BBLINIOJIHSIEMBIX paboT 32 LHKJI:

JJIsi TOPH3OHTAJbHBIX H HAKJIOHHBIX BBIpaGOTOK

tr.a=tyn-hx, (3:3)
IS Kamep
tkam=tyx "t Sce. (34)

3.8. ¥YnenbHast NPOJOJKHTENbHOCTb MPOILECCOB IPOXOJYECKOTO
LHKJIa IJIsi KaMep H NPOTSXKEeHHBIX TOPH3OHTAaJbHBIX M HAKJIOHHBIX
BHIPaGOTOK ompejeJsieTcs MO NaHHHIM Tabua. 3.

3.9. Ins1 rOpPH30HTAJNbHBIX W HAKJIOHHBIX BHIPAaGOTOK o6Ias 4Hc-
JIGHHOCTb MPOXOIYHKOB HAa KaXKAb{i NpoOLeCC ONpefnessieTcss HCXOIs
M3 yIeJbHOH YHCJIEHHOCTH M IIOILAAM CeYyeHHS NPOBOJHMMON BBIpa-
60TKH ByepHe:

n=nyn'Sup. (35)

VYenbHYI0 YHCJEHHOCTb NMPOXONUHKOR CliefyeT ONpenesiTb IO

OaHHBIM Ta6a. 12.
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Ta6nunga 12
Wnneke Y eabHas YHCAHHOCTh IPOXOAYHKOB JUIS TOPHIOHTANBHBIX ¥ HAKIOHHLIX BHIPa6oOTOK, uen/M?
BbIPa6OT- va 1 2
KH o6 ngn n%" ni n g‘
1 2 3 4 5 6
Im—1 — v
0,437 — 0,255v + 0,212v* 3191 + 1,1%80 v
3,238 4 1,212v
rmn—2 - S, - '
0,398 0,2331’ + 0,295‘(]2 3,146 T 0,4930
rn—3 _ v v v
0,395 — 0,236v + 0,213v? 26064 + 2.5550 v 2,88 + 1,123v 4,67 4 0,925v
3,073 + 0,854v
ro—4 —_ . A '
0,452 0,2650 + 0,2559‘ 3,146 + 0‘4930
Im—5 _ Y v
0,466 — 0,235v + 0,234v? 9183 + 1,301v 2,783 + 1,035v
rr—6 - N E— u—_
0,404 — 0,233v + 0,177v? 2664 -+ 2,555V 3,238 + 1,212v
v
rc—1 0,531 — 0,414v + 0,195¢2 3557 1+ 2,104v v
v 4,476 + 0,112v
rc—2 0,59 — 0,422v + 0,211¢2 2173 J 0,076v v v
v 4,281 -+ 0,525v 3,28 + 1,591v
rc--3 0,44 — 0,356v -+ 0,219¢? 3557 + 2,104v v
v 3,27 + 0,513v
rc—4 0,469 — 0,424v + 0,271v* 9173 7 0976v




6%

Ipononxkenne tabauus 12

1 2 3 4 5 6
v
HIT-1 0,202 — 0,028v + 0,189v? 5138 + 2300
v v
HI1-2 0.242 — 0064v + 0216v 2.365 + 2,270 [ | 3766 1 12110
v v v
HIT—3 0,22 — 0,013v 4 0,205v2 m 2,563 + 1,476v 4,958 + 0,01v
) v
HI1—4 0,227 — 0,019v + 0,23102 2.365 - 22130 v
v 2,485 + 1,993y
HII—5 0,209 + 0,038y + 0,217v2 T80+ (790
v
HC—1 0,181 — 0,004v + 0,19v3 9648 + 18130 0
v 2,912 +4- 2,573v
HC—2 0,231 — 0,045v + 0,2020? YRRy
v v
v 2,068 + 1,729v 5,118 + 0,06v
HC—3 0,224 — 0,076v + 0,1990? I T T30 Y
v 2,599 + 1,643v
HC—4 0,229 — 0,094v + 0,196v2 +

2,482 + 1,729v




0e

[Tponomxenne Tabaunbt 12

4 5 6
v
HOY—1 0,174 4 0,044v }- 0,220 2097 1 08050 v
v 4331 1,060
HIIY—2 0,212 — 0,046v + 0,28v2 W . .
v 2,054 + 0,456v 5,374 + 0,03v
HITY -3 0,264 — 0,107v -+ 0,329¢2 mm o
v 2,59 + 1,594v
HITY —4 0,30 _ 0,2790 + 0,441v2 W
v
HCY—1 0,244 — 0,124v + 0,285v2 m v
— v 4,33 4 1,06v
HCY—2 0,238 — 0,132v -+ 0,306v? 3699 70 , ;
v 1,51 + 1,048v 4,564 -+ 0,005v
HCY~—3 0,269 — 0,183v + 0,338v? 4097 F 08050 )
HCY—4| 0,305 — 0,234v + 0,369 he 2,59 + 1,594v

3,629 + v




1e

Okonuanue tabanusl 12

1 2 3 4 5 6
Ins kamep, gen.
K—1 3,787 — 0,243v + 0,0720% v
v
K—2 5,986 — 0,864v + 0,1040? 185 +0070 | 154—0020
v
K—3 4,863 — 0,4850 + 0,078v2 O—’gm
v
B 1988 00730 v v
K—4 5,367 — 0,728v + 0,090 v LA+ 00100 1 606410 | 1237+ 0,090
K—5 4,972 — 0,665 + 0,0860? 0.794 40,1190
K—6 4 6060 -+ 0,820 TR
911 — 0,606v 4 6,82v 0,951 + 0,07 8v v
K—7 v

5,08 — 0,745v + 0,088v*

0,794 + 0,119v

1,184 + 0,137v




3.10. TlpuBenennsie B Tabs. 3 u 12 pacueTHsle GOpPMYJH ompe-
JleJIeHHsT TPOJNOJ/IKHTEJbHOCTH TpPOLIECCOB IHKJAAa U NOoTpe6HOM
YHUCJIEHHOCTH TPOXOJYHKOB HAa HX BHINOJHEHHe INpHEMJeMbl s
onpejesIeHHBX TOPHOTEXHHUECKHX YCJOBHA NpOBeleHHs BLIPabOTOK.
PasHoo6GpasHe ycJOBHi YYHTBIBAeTCS COOTBETCTBYIOLIHMH IIONpa-
BOYHBIMH K03(Q(dHIHEHTAMH, Ha KOTOpHle ClelyeT YMHOXHTb pac-
YeTHBIe 3HAYEHHUS.

3.11. BuausHHe NPOU3BOAUTENBHOCTH OYPOBLHIX H HOrPY30UHBIX
MEeXaHH3MOB Ha TNpPOJOJKHTEJILHOCTh GYpPeHHs H NOrPY3KHW TOPHOM
Macchl Y4YHTHIBAeTCss COOTBeTCTBeHHO Kosdduuuenramu K; u Ko,
3HaueHHs] KOTOPBIX MpHBeleHbl B Taba. 13.

Ta6auna 13
Byposoit Kosppuunenr IMorpysounnbte Koapdunnenr
MEeXaHH3M K, MalIHHBb K,
3BK—2M 1,0 nnm—4 1,0
C3K—1 0,98 MJI—5 1,18
CIP—1I9M 1,2 MMH—1c 0,97
CP-3 1,1 1NMHB—2% 0,65
MP—24I1 1,1 2[THB—2% 0,65
By—1 0,677 CKYy~—1% 1,0
0,9/0.74 MMH-7% 1,1
BY2-2 0,7V
0,9/0,78 — —
Cby—2 0,67 — —
0.9/0.74 —_ —
bByP-—2 0,561’
0,8/0,7
HB—In 0,62v
0,8/0,77 — —_
HB—1s 0,61, —_ —_
0,8/0,75
KBM—3 0,61 |
| — —

Mpumeuannsn: 1) HpoGubiil ko3dppuunent K; npumeHseTcs npH HCNOJAb30BAHHH
BY-1 u BY3-1 B BHpaGoTkax Snp>12,0 M% a Apyrux ycraHoBoK B BHpPaGOTKax
Snp>15,0 M Tlpu stom K; yMHOXKaeTcst Ha YHMC/IHTEJb, @ Ng — Ha 3HaMeHaTesb

2) TIlpuMeHSIOTCS A/ YKJIOHHBIX BbIpaGOTOK p0 25°.

3) Ilpn HcmoNb30BAaHHH meperpyiKaTesell BpeMs NMOTPY3KH yMHOXaercs Ha 0,9.

3.12. TpynoemxocTb BO3BeleHHsS DAa3/IMYHBIX Kpenel IpH ompe-
JeJIeHHH YHCJIEHHOCTH NPOXOAYHKOB YUHTBIBaeTCss K03pdHLHeHTOM
Ks (Taba. 14).

3.13. BunsiHHe KpenocTd MOpOJ Ha TPYNOEMKOCTb BBITIOJHEHHS
npoueccoB LHKJAa yuyuThiBaercss Kosdduuuentom K, (taba. 6).

3.14. TpynoemkocTb mpollecca GypeHHS IINYypPOB B 3aBHCHMOCTH
OT THna npHMeHsemoro BB yuuthiBaetcss Koadduuuentom Ks
(taba. 15).
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Tabauna i4

Kosppuuuenr K; masg

Kpens
P ng o6y
Merananueckas:
0,75 pamel Ha 1 M 0,52 0,87
1,0 pama Ha | M 0,68 0,91
1,25 pamu Ha 1 M 0,84 0,96
1,5 pamsl Ha 1 M 1,0 1,0
20 pamet Ha 1 M 1,33 1,09
Ha6pniarG6eToH Has:
TONIMHUHOH 5 cM 0,36 0,80
" 0 cum 0,48 0,84
» 3 CcM CO IITAaHraMH
5 wr/m 0,53 0,85
ToamuHoll 10 ¢cM ¢ MeTalanHyecKoH
ceTKOH H Xeae306eTOHHbIMH WITAH-
raMi 5 mr/M 0,68 091
AnkepHas 0,58 0.86
BeroHHas 1,8 1,3
Meraanoberonnas 1,8 1,22
Tw6uHrosas 2,23—0,72 Syp 1,1—0,01 Syp
XKeneszoberouubie cTOHKH u MJIOCKHE
MEeTaJJaHYeCKHe BEPXHAKH 1,25 1,07
CuemanHaa tana All
1,0 pama na 1l M 0,87 0,96
I,b pamet Ha 1 M 1.3 1,08
Ta6banua 15

B3spuBuaThie BemiecTBa

Kosdppuunent K; xas

ts No6m
MKB-—-20 1,0 1,0
Aumonnr AlN—4XB 0,92 0,98
AmMonut Ne 6 KB 0,78 0,96
JNetonuTt 0,7 0,93
Cranbupiil aMMOHHT Ne 1 0,7 0,93

3.15. Ilo pacueTHbIM JAaHHBIM TNPOHOJIKHUTEJBHOCTH MNPOIECCOB
HEKJIA H YHUCJAEHHOCTH NPOXOAYHKOB HA HX BLINIOJHEHHE TPYAOBHIE

3aTpaTthl Ha UUKI

Trs=tsns+ taftn—Lelx—-Eafig+Er. alloom

HJIn

T'pa == Tn . noﬁm geJ-y.

(3.6)
(3.7)

Mcxoas H3 BHILIEH3JIOXKEHHOr0 CMEHHBIH COCTaB 3BeHa NMpPOXOJ-

YHKOB

N =

-

@

-

=

|

(3.8)
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3.16. CreneHb cOBMeIIEHHS OT/Je/bHBIX MPOLECCOB NpoXonauye-
CKOTO IIHKJIa ONpefesisieTcst CJelyIomHM 06pa3oMm:
TIPH COBMeLIEHHH BCIOMOTATeJbHBIX paboT C OCHOBHBIMH

Aty

sz(l - )-100%, (3.9)

rae Atz — NpPOXOJKHUTEILHOCTL BCIOMOTATEJAbHBIX ONepauuii, He
COBMELIEHHbIX ¢ OCHOBHBIMH

Aty =ta—Sts, (3.10)
Etgztn+tﬁ+tﬂ+tTu. (3.11)

HyneBoe uau oTpHuarejabHOe 3HauyeHHe Al INOKasblBaeT, 4TO
BCIIOMoOrare/bHble pPaGoOTHl JOJMXKHB ObITh NOJHOCTBIO COBMeELIEHBI
C OCHOBHBIMH.

Ilpu coBMelieHHH KpemJieHHs C MOTPY3KOH rOpHOH Macchl U 6y-
peHHeM

Al
Ly

rae Atx — NpOAOAAKHUTEIbHOCTb NPOIECca KPEIieHHs, He COBMeIleH-
HOTO C MOTPY3KOH H OypeHHeM,

Atx=tg—3t, (3.13)
thtn"*'*tﬁ'*‘trn. (3. 14‘)

Ecan tg <t), KpervieHHe NOJMKHO ObITb MOVIHOCTBIO COBMEILEHO
¢ MOrpy3Koil u GypeHuem.
Ilpu coBMelueHHH GypeHHS ¢ NOrPY3KOH TOPHOI Macchl

MCK=(I - )100%, (3.12)

Mes = ( __%> 100%, (3.15)

rae Ats — NPOLOJKHTEIbHOCTh Mpollecca OypeHHS, He COBMeELeH-
HOTO C MOrpYy3KOH.

Ecau tg < ¢, 6ypeHue COBMeIAeTCsl C MOTPY3KOH.

Ilpu pacuere cyMMapHasi NPOAOJNIKHTENbHOCTh HECOBMEIEHHbBIX
[pOIECCOB NPOXOJYECKOro IHKJIAa MOXET HeCKOJbKO OTVIHYATBhCS OT
aGCONIIOTHOR NMpPOJOJ/IKHTENBHOCTH IMKJAA. B 3TuXx cayuasx ciaenyer
KOPPEKTHPOBATh PACUETHYIO NPOHNOJIKHTEIbHOCTb OTACNbHBIX IPO-
LeCCOB HJIM CTeNeHb HX COBMeIeHHs.

3.17. CooTBeTCTBHE MeXJAYy CYMMAapHOH TPYNOEMKOCTbIO mpouec-
coB Tra u OGIeH TPYHAOEMKOCTbIO HHKJIA Ty NpOBepseTCs mNyTeM
pelleHHs CleAyOLUHX YpaBHEeHRH:

T:;= Tn-nggfu-Ka-Ky Ks, (3.16)
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T;, = 135¢ n35¢ K, KKy + #30¢ n26eK( K, + £26°na6eKgK, 4 #26¢ n35¢K, +
+ B il KK 3.17)

Tax Kak 3HaueHHS BXOMAALIMX B YpaBHEHHS BeJHUHH ONpeles-
I0TCS [0 SMAHpHYecKuM dopmynam, T, MoxkeT OoTaHYarthes or Tg
Ha 5—10%. B aToM cayyae NPOAOIKHTCJALHOCTb OTAENbHBIX NPO-
HEeCCOB LMKJIA HJU CPeIHeH YHCJeHHOCTH NPOXOAYHKOB, 3aHSITHIX Ha
HX BBHIIIOJHEHHH, CJellyeT KOPPeKTHPOBATb.

3.18. Ha ocHOBaHHH pacyeTHBIX 3aTpaT BpeMeHH W TPYyHa MO
BEHINIOJIHEHHIO OT/EJbHBIX NPOILECcCOB NMPOXOJAYECKOTO IHKJIA CTPOHT-
cs rpaduk opranusauuu pabor. Ilpu ero mocTpoeHHH HOJIXKHO CO-
6m00aTbesi 06si3aTeJbHOE YCJIOBHE 3aHSITOCTH BCETO 3BeHAa NpPOXOI-
YHKOB B TeueHHe NOJHOHA paboueli CMeHbI.

3.19. PacueTh 1o OnpejiesieHHI0 ONTHMAJbHOTO KOJIHYEeCTBa IIPO-
XOAYHKOB Ha | M2 BHIpaOOTKH NPH PA3/IHYHEHIX FOPHO-Te0JOTHYECKHX
H TODHOTeXHHYECKHX YCJOBHSIX mpejcTaBjieHbl Ha puc. 7, 8, 9, 10,
11, 12, 13.

Kosaddunuentsl, npHBelleHHble Ha PHCYHKaX, YUHTHIBAIOT CJle-
JyIOIlHEe THIIB KpemH:

Y, — HaOpbiarOeTOH TOJIMIMHOA 5 CM;

Y,— Ha6ph3r6eTon TosmuHON 10 cM;

13— MeTtaanoapku (0,75 pamel Ha 1 M);

74— Metaanoapkn (1 pama na 1 M) u HaGpHI3r6eTOH TOJILH-
HOi 10 cM C MeTa/JIHyecKOH CeTKOH M Kee300€TOHHHIMH
LITAaHTaMH;

s— Mertaaaoapku (1,25 pamet Ha 1 M);

Ye— MeTasuoapku (1,5 pamu Ha 1 Mm);

77— MeTaJJioapKH (2 pamsl Ha | M);

Ts— OeTOHHas H MeTaJsna006eToHHAs.

3.20. Tlpn npoBemeHHH BLIDA6OTOK B YCJOBHSIX NPHMEHEHHS

coTpsicaTeJIbHOrO B3PHIBAHHS OpraHusanus paboT npeiacraBjieHa Ha
rpajukax puc. 1—6.

Paszspgen 4
BbIBOP OBIUEIHAXTHBIX KOMIIJIEKCOB

NMoabem

4.1. Brinaua nopoAw NpH NpoBeJeHHH BHPaGOTOK Ha NOATOTAB-
JINBA€MBIX TODH30HTAaX AEHCTBYIOIIHX LIAXT TPOH3BOXHUTCA KJeTe-
BHIMH M CKHUIOOBBLIMH IIOCTOSIHHBIMH NOJBEMHBIMH YCTaHOBKAaMH.

BpeMennbie (6anbeBbie) NOABEMBI HCHOJb3YIOTCS TOJbKO IIPH
npoBefleHHH COOHKH MexIy CTBOJAMH.
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4.2, Tlo xaxaoMy noxbeMy, HCIOJb3yeMOMY AJisi IOATOTOBKH
HOBOrO TOpDH30HTA, cocTaBisieTcss GajiaHC BpeMeHH ero paGoTsl
U PACCYHTHIBACTCS INPOH3BOAHTENbHOCTb, 3aBHCAINAS OT E€MKOCTH
HOJBbEMHOTO COCY/la H NPOLOJKHTENBLHOCTH IHKJA NOAbEMA.

4.3. YacoBasi mMpOH3BOJHTENBHOCTb MOJBEMHONH YCTAHOBKH HCXO-
ISl U3 H3BECTHBIX NaHHBIX [4]

A=Q-n, ¥, (4.1)

rae ) — eMKOCTb MOABEMHOro cocyna, M2,
Ay — YHCJIO TIOLBEMOB B yac.
Jnst IBYXKOHIIEBOrO mogbeMa

ny o=, (4.2)

Jlisi OMHOKOHLEBOrO MOABbEMA

3600

n, = oT, (4.3)
rie T — o0uee BpeMst IBHIKEHHS KJIETH;
T=T+46 — npoao/mXuTeJbHOCTb OJHOrO LHKJIA MNOABEMA, CeK,
0 — maysa Ha 3arpv3ky H BLITPY3Ky (NpHHHMaercs IO
taba. 16).
J1si HeONpOKHIHBIX KJeTel (CKHIIOB)

T=t1+tz+t3 CeK, (44)

ty — BpeMs B IepHOJ PAaBHOMEPHO-YCKOPEHHOIO JABHKEHHUs,

t, = Cmax (4.5)
a,
I'l€ Umax — MaKCHMAaJibHasi CKOPOCTb ABHKEHHS MNOABEMHOrO CO-
cyna, m/cek;
a; — YCKOpeHHe MABHMIKEHHs NOABEMHOro cocyjna (mpHHHMA-
ercst paBubiM 0,5—1,0 M/cek?);
t; — BpeMsi B mepHOJ PaBHOMEDPHOTO JBHKEHHS,

. X2
t, = o (4.6)
Xo=H—X,—X,, 4.7)

rae H — soicora noabema, M;
X; — nyTb B NepHOJ paBHOMEPHO-YCKOPEHHOrO NBHXKEHHS,

X} =0,5Umax't1, (4.8)
42



Tabauua 16

Kanerwn

O HO3TaXHbIE | AByX3TaxkHble -

Onepauny 2

AAHHA BarOHeTOK, M =

no 20| 20—30 | 30 |no 20[20—30| 30 | O

[Tayza, cex. 16 18 20 37 41 l 45 7
Bpemsa na ucnoaneHue

CHrHala MallMHHCTY, CEK. 3 3 3 6 6 6
Mtor o 19 21 | 23 43 47 51 7

X3 — IIYTb B IEPHOI pPaBHOMEDHO-3aMeAJeHHOr0 IBUKEHHA,
X3=O,5Umaxt3, (49)

t3 — BpeMs B IepHOJ pPABHOMEepHO-3aMeJJIEHHOTO IBHXXEHHS,

'Um ax

ty = 2. , Ag==ay. (4.10)
Jlsis1 ONpOKUAHBIX KjeTell (CKHIOB)
T=to+t1+tatt3+1s, (4.11)
to — BpeMs IBHMXKEHHS NOABEMHOrO COCyda B PA3rPy30YHBIX KPH-
BHIX,
fy= ;’—: : (4.12)

Qo — YCKOpEHHe MpH [BHMKEHHH NOLABEMHOrO0 COCyAa B KPHBBHIX
(npunumaercsa 0,2 m/cex?);

Vo — CKOPOCTb CXOZA COCYZa C Pasrpy30UHbIX KPHBBHIX,
vo=—1,0—2,5 M/cek,

t; — BpeMsl IBUXKeHHS NMOJABEMHOrO COCyla C YCKOPEHHeM BHe pas-
TPY30YHBIX KPHBBIX,

t‘=£28’xa“1:7‘)0" (4.13)

a; — YCKOpeHHe JBHKEHHS NOABEMHOR MAallUHH BHE Pasrpy30uHBIX
KPDHBHIX (npuHHMaeTcs paBueiM 0,5—1,0), M/cek;
{2 — BpeMsl paBHOMEPHOrO ABHIKEHHS,
XZ
Umax
X2=H—X1—X3—2ho, (415)
43

t, = , (4.14)



X| — nyTb [BHXKEeHHs NOLBEMHOTO COCyJa C YCKODeHHeM BHE pas-
IPY30YHBIX KPUBBIX,

X, = bﬁxz‘*'__% t, (4.16)

X3 — T0 Xe, C 3aMeJieHHeM 10 Pa3rpy30YHBIX KPHBHIX,

X.’i: 'Urnax;_UB ta, (4_17)

{3 — BpeMs JIBMXKEHHS NOIBEMHOrO COCyAa C 3aMe[VIeHHEeM BHe
pasrpy30uHbIX KPHBBEIX,

Umax — U
t3 — m;ut2 0 ;, a,==a,; Uy = Uy, (4.18)
{g — BpeMsl pa3rpy3Ku N0IbeMHOr0 COCyAa,
2h
tg==2, (4.19)
Up
ho — MyTb IBHXEHHS cocyla B KpHBBIX (IpHHHMAaeTCsi PaBHBIM
5—8), M.
4.4. MecgyHas npoH3BOJHTENbHOCTb NOAbEMA IO NOPOAE

<A]

A, = M%/cek, (4.20)

rfe T— YHCJo uyacoB paboThl NoAbeMa MO Bbliaye NOPOAB B Te-
YyeHHE CYTOK;
N — yncs0 pabouux AHeH B Mecsile;
A — yacoBas NpPOH3BOAMTENBHOCTb MOJBCMHON YCTAHOBKH, M3;
k — xo3¢¢duuresT HepaBHOMEpHOH pabOTH MOAbEMa, NMPHHHU-
maercst 1,25 [5].
3aBHCHMOCTb HPOM3BOAHTENbHOCTH MOAbEMA OT IJIyGHHBI CTBO-
Jla, THNIAa H CKOPOCTH [[BHXKEHHsI MOJbEMHBIX COCYJOB NpHBElEeHA Ha
puc. 14, 16, 17, 18.

TpauncnoprT

4.5. Opranusanus NOJA3EMHOTO TPAHCIOPTAa HPH CTPOHTE/NbCTBE
FOPH30HTa JAOJXKHa obecneudTb TpebyeMoe pasBHTHe (DpPOHTA rop-
HOMNPOXOJYeCKHX pabOT NMpH NPHHATHIX CKOPOCTAX NpPOBEJIEHHS rop-
HEIX BBIpaGOTOK.

4.6. Tlpu npoBeneHHH BEIPAGOTOK U KaMep OKOJIOCTBOJBHBIX ABO-
POB IJsi TPAHCNOPTHPOBAHHS TOPHOH MacChl CJeLyeT HPHUMEHSTH
Majora6apuTHEle aKKyMYJITODHbie 3JIeKTPOBO3hl C 3apsiikoil 6a-
Tapedl Ha NMOBEPXHOCTH HJH BO BPEMEHHOH 3apslHOi KaMepe, YCT-
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poeHHOR Ha paboueM ropH30OHTe (B YLIHDEHUH BHIDAGOTKH HJH BO
BpEeMEeHHBIX BRIPA6OTKaX).

4.7. Tlocaie COOpPYKEHHST B OKOJICTBOJBHOM JBOPE KaMephl 3JeKT-
POBO3HOro Jeno B Heill 00OpyayeTcss IOCTOSHHasi 3apsiHas JJsd
TSXKeJbIX 3JeKTPOBO30B. Ta6auua 17

4.8 Tlpu npHMCHEHHH 1Jg OT- ,)

KaTKH TOPHOH MAacChl KOHTAKTHBEIX  Koawsectso saboes, Bnaen e
3/JIEKTPOBO30B B  OKOJIOCTBOJIbHOM !
aBope obopynyercsi TAroBast IOI- [

CTAHIHSA C BHINPSAMHTENEM. % (1)85

4.9. XapakTepHCcTHKa TIpYy30H0- 3 0.85
TOKa TI'OpHOH Macchl (COBMeCTHas 4 0,75
BbIlaya YrJsi H HOPOABI), TOPOXBI g 8-2

HAH yrjas H3 opHoro 3abosa ycra-
HaBJHBAeTCsi HCXOAS M3 KOHKPETHBIX TODHOTEXHHYECKHX YCJIOBHI
u rpaduka opranusauuu pabor 3abos.

BenuunHa cpeJHero MHHYTHOTO TpY30MOTOKa 3a ONEpPaTHBHOE
BpeMs H3 OLHOro 3a6os

Tiiepy = -%‘—T T/MRH, (4.21)

rie Qn— o6beM TODHOH Macchl, BbIJaBaeMoOH 3a IHKJ, M3/LHKI;
7— 06beMHbIIl Bec TOPHOH Macchl, T/M3;
tn — NPOJNOJIKHTEJNbHOCTb ONHOrO ILHK/IA NPOXOAYECKHX pa-
60T, MHH.
B nepuox pab6oThl mpoxoayeckoro komGafiHa HJIH NOrPY30YHOI
MallHHbl (32 BpeMs MOCTYINJIEHHs IPy3a HA TPAHCIOPTHYIO CHCTEMY)

ql(cp) = ___Qtun:f_ T/MHH, (4.22)

rae fg— NPOMOJIKHTEJBHOCTb paboThl KOMOafiHa HJIH MOrPY30UHOMH
MaIlHHBl 110 NMOTPY3Ke FOPHOH Macchl 3a OJHH LHKJ, MHH.
MaxkcumanpHOe 3HaueHHe CYMMapHBIX MHHYTHBIX TPY30IOTOKOB
JUIS1 TPAHCIIOPTHBIX CHCTEM TIPH COBMECTHOH TPaHCNOPTHPOBKE Tpy-
3a u3 3aboeB
n

Ul(max) = ZZ 91z (4.23)

=1

rae Z—xo3bGhHUIHeHT, 3aBHCAILUM OT KosinuecTBa 3a6oes (Taba. 17).
4.10. K BcnomorareJibHbIM I'Py3aM OTHOCSTCH:
a) o6opyaoBaHHe NOA3EMHOE;
6) MeTaJIHYeCKHe KpeflH;
B) JIeCOMaTepHaJbl;
r) »Keae3o6eTOHHbE H3AEJHS;
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Jl) TPOKAT YepHHIX MeTaJLIOB;
€) chinmyuie MaTepHaJbl;
XK) KHAKOCTH.
K HOMeHKJAaType BCIHOMOTATeNbHOTO I'PY3a OTHOCHTCH TaKxkKe Ile-
peBO3Ka JIojJeH.
O6BbeM JOCTABKM BCIOMOraTesbHBIX TIPy30B oONpefefsieTcss 10
KaXXIoOMy 3a6010 (T/CyTKH), a JIOJel — Yes./CMeHy.
4.11. Bribop KOHBeHepOB C HEPAaBHOMEPHBIM TIPY30HOTOKOM.

Ta6auma 18

[lIuprHa AeHTHI KOH-
Beficpa B, My 800 1000 1200
CKOpOCTb JIeHThl KOH- 1,6 2,0 1,6 l 2,0 [ 2,5 2,5 | 3,15
BeHepa vy, M/cex

CrauuonapHuii go 10° 7.2 9,3 11,2 | 14,0 | 17,5 | 25,0 | 31,6
CrauroHapHbuit ot 100 1o 120 7,0 9,0 10,9 ’ 136 | 17,0 | 24,2 | 30,6
CrauxoHapunii o1 120 g0 18° 6,8 8,8 10,6 | 13,3 | 16,6 | 23,7 | 30,0
TMoaycraunonapuwit no 10° 6,5 8,4 10,1 | 12,6 | 157 — —
Noaycraunonapunit or 100

Ao 120 6,3 8,1 9,8 12,2 | 15,2 — —
Moaycraynoxaphulit or 120

no 18° 6,2 8,0 9,6 120 | 149 - —

B ta6i. 18 OTHICKHBaeTcsi CTPOKAa, COOTBETCTBYIOLIASI YCJAOBHSIM
paGoThl KoHBeflepa B MHaHHOA BHIPAaGOTKE W ee YLy HaKJIOHA
(Qx.up — npHBeleHHass nNpou3BoAHTeNbHOCTh). Haxoaum Qk. mp,
6au3koe 3Ha4eHHAM Ujypanc)-

Ecan Ujpnare)™ ¥; Qx. np, HeOOX0OIUM ycpepHsiomuit 6yskep (7,—
HACHITHO{ BeC FOPHOH Maccl, T/M%).

ITo 3naueHuio Q. mp U3 TaOJ. 18 onperensAOTCs TEXHHYECKHE Na-
pametpsl B u vk

OT6Op NPHFOAHBIX HCXOAf M3 MNPHEMHOH CHOCOGHOCTH THIOB
KOHBEHepOB NPOH3BOAMTCA IO HX TeXHHYECKHM XapaKTePHCTHKaM.

Ha noasemHOM TpaHcmopTe HOJIXKHBEI NMPHMEHATbCA KOHBEHEPHI,
yZoBJeTBopsiomye  geficTBylomuM  «IIpaBuaam  6e3omacHoOCTH
B YTOJIBHBIX H C/aHIEBHIX LIaXTax» W H3rOTOBJIEHHBIE IO TeXHHYe-
CKOHl NIOKYMEHTAllWH, YTBEPXKIEHHOH B yCTaHOBJEHHOM NOpsKe.

MoHTax H 3KCIuIyaTauuss KOHBeHepOB NOJMKHBI OCYUIECTBJIATh-
cs1 B coOTBercTBHH ¢ «IlpaBHyiaMH Ge30NaCHOCTH...» H HHCTPYKLHSA-
MH 3aBOJIOB-H3roTOBHTeNel. JIeHTOYHbIe KOHBeHephl AOJIXKHBI 9KC-
nayaTtHpoBaTbesi ¢ cobuojenneM «[IpaBus sKcnyaTalHM NOJ3eM-
HBiX JIGHTOYHBIX KOHBefepOB Ha YroJbHBIX H CJHaHLEBBIX LIaxTax».

Mecra neperpy3ounbIX IYHKTOB ¢ KOHBeflepa Ha KOHBefiep NO/IXK-
HBl OLITh OCHALIEHHl MblJIENOAABISIOUIHMH YCTPOACTBAMH.

4.12. Ha yroapHbIX maxTax NPHMEHSIOTCS CJelyIollHe BHIbI
TIOABHXKHOTO COCTaBa:
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— aKKyMYJSITOpHBIE 3JIEKTPOBO3H;

— KOHTAKTHbI€ 3JICKTPOBO3bI;

— BBICOKOYACTOTHBIE 3JICKTPOBO3HI;

— JAH3EJIEBO3HI;

— THPOBO3HI;

— MIaxTHble BaroHeTKH C TJIYXHM KY30BOM H C Dasrpy3kod dge-
pes IHO;

-— CEKHHOHHBIE NMoe3aa.

Ilpn Hanuyuu OOJbIIOTO KOJHYECTBA KDPHBEIX IIPOH3BOMHTCSH
CIpsiMJIeHHe NYTH B MJaHe.

ConpoTHB/IeHHE [BHXKEHHIO OT KPHBBIX YUHTHIBaeTCs (HKTHB-
HBIM YKJIOHOM Ixp.

iy = 2=Vl sz-lxp , (4.24)

rie Wyp — CONpPOTHBJIEHHE ABHKEHHIO N0 KPHBOH, Kre/T;
Iyp — ANTMHA KPHBOH, M;
L — gnuHa TpaHCNOPTHPOBAHHS, M.
Tpu naune noesna I, <ly,

240 S, B3

prz——k

: (4.25)

rie R — paauyc KpuUBOH, M;

S, — kecTkas 6a3a NMOJABHMKHOTO COCTABA, M;

B — pacueTHnli Ko3dduuuent, pasHbifi 1,0 — 1A DOPOXKHHX
BaroHeToK u 0,8 — 1711 TPyXKeHBbIX;

0 — pacueTHBII KO3(Q(}HIHEHT, XapaKTepH3YIOLIHH COCTOSHHE
peabcoBoro nyTtH (paBHBA 1,0 — a8 CyXHX DPeJbCOB
u 0,45 — 17151 MOKPBIX, I'PSI3HBIX PeJIbCOB).

240 S,38-8/

Rl,

Ilocne cnpsimiieHHsl B IJaHe HeOOXOXHMO NPOM3BECTH CIpAMJe-
HYe npoduas. CnpsMiasTe paspemraercs TOJbKO OJH3KHE IO Kpy-
Te3He (oTaHuawlHecs He Gousee, uem na 1—29%) cocennue 3Je-
MEHTH NpoQHJIs.

CrpsiMJIEHHBIH YKJIOH

P = il i+ .o+, _ i,
€ L+l ...+, >,
rae iy, ..., in} liy .., ln — YKJIOH M IJIMHA KaXJIOrO H3 3JIEMEHTOB
CHPAMJIEHHOTO NPOQHUIIA.
YKa0H nyTH, cIpAMJIEHHOr0 B npoduie H miaHe,
| =ictixp.
4 51
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YyacTok AJHHOH GOJibllle IBOHHOH IJIMHBEL NOe3[a, YKJOH KOTO-
poro OTau4YaeTca OT COCeAHHX OGoJee, ueM Ha 1—2Y%, saBasgercs
PYKOBOASIUIEM H CIIPSIMJICHEIO HE ITONJIEXKHT.

Bec cocraBa onpefeasieTcss IS Kam/IOrO MapuipyTa o ycJo-
BHSIM TPOTaHHsi C MeCTa, CLEIVICHHs, HarpeBa JABHraTesNed W TOP-
MoxKeHUs. OKOHUATENbHO BEIOHpAaeTCs] HAHMEHbBIIHH BeC.

Omnpenenenne BeCOBOH HOPMBI COCTaBa NPH OTCYTCTBHH Ha Map-
HIpyTe PYKOBOJSILIEro yKJOHA ONpejesiseTcsi caelylomum obpasom:

a) Mo yCJOBUSIM TPOraHHUs C MecTa

Q,p=p,( - D04 —1) . (4.28)
pHi—108ay,
rie P, — cuenHoi Bec JOKOMOTHBA, T;
Prp — KO3GHUHEHT clueniedHs (ompenessercs no tabua. 19),
IIpH TPOTAHHH C MecTa JONMYCKAEeTCs MOJCHINKA MecKa;
Woip -— yIe/ibHOe CONPOTHBJAEHHe IPH TPOTAaHHH C MecTa (NMpH-
HHMaeTrcs no Taba. 20 paBHBIM OCHOBHOMY CONpPOTHB-
JIEHHIO JBHXKEHHSI TPYXKEHbIX HJH NOPOKHHX BaroHe-
TOK);
Qmin — MHHHMAJbHOE YCKOPEHHe Toe3a Npu TPOTaHHHU ¢ MeCTa.

(Im;nzo,03——0,05 M/CeK.

Ta6aunuma 19
COoCTOsHHE DPeabCoB P . Ta6anua 20
Yaeabroe ocHOBHOE CO-
NpoOTHBACHHE ABHKe-
IToxpeiTHe WuAKOil yroas- Eukocts Baro- 2o (W), wrefs
HO#f U mopozuoit rpassio | 0,07—0,08 ek, M FPYHE- | poposmme
BnasHble, npakTHYECKH Hble BATO- | paroneTky
qHCTHIE 0,09 HeThH
Moxkpnie, gicTele 0,12—-0,13
CyxHue, npakTUYeCKH YHC- 0,8—1,6 10 12
THIE 0,17 25 9 11
IlocwnaHubie neckoM 0,13—0,24 3.3 7 9
[TokpwiThl meckoM, pa3nas- 5,6 6 7
JEeHHBIM B pe3yabTaTe npej-

IecTBYwIei noesnku 0,14—0,18

ITpu tporanmuu ¢ Mecta Ha HOAbeM 3HAK Mepej i <IJoc», Ha
Ha CIYCKe — «MHHYC».

6) BuiOpanHbifl MO yC/JIOBHSIM TPOTAHHS BeC COCTAaBa IpoOBeps-
€TCH 110 YCJIOBHAM ClUellJIeHHsT KOJIeC JIOKOMOTHBA C peJibCoM:

1000
ch—’—“ (W) -1 (429)

[Nocrinka necka, Kak NpasuJio, He NPelyCMaTpPHBALTC.
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KoJsinuecTBO BaroHeTOK B NMOPOXHEM H TPYXEHOM COCTaBe OXHM-
HaKOBO.

B) OmnpenesieHre Beca COCTaBa No HarpeBy TSATOBBIX ABHraTedieH.
Bec noesga cuuTaeTrcss npHeMJieMBIM NPH BBIIOJHEHHH YCJOBHS

Iad; < Ina,

rae Iy; — NJUTeNbHBI TOK JABUraTesd, OonpejeJsieTcs MO TeXHHYe-
CKHM XapaKTepHCTHKaM;
I29 — 3bbexkTHBHBI TOK ABMTraTensi 3a peiic, A,

/ 2 At,p+1nopAtnop

P

rie o — KO3¢@QHIHEeHT, YUHTHIBAWIUHA HAarpeB JABUraTeJiedl MpH
BbIMTOJIHEHHH MaHeBpOB. [Jisi KOHTAKTHBIX 3JIEKTPOBO30B
a=1,15—1,3, ans akkymyastopubix — 1,05—1,15;
Iy — TOK nBHraTesisi NpH JBHMKEHHH C IPYXKEeHbBIMH BaroHer-
KaMH;
Atrp — BpeMs JBHXKEHHUS C TOKOM [rp, MHH;
Inop — TOK IBHTaTe sl NPH ABHXKEHHH C NOPOXKHHMH BaroHer-
Kamu, A;
Atnop — BpeMs IBHIKEHHUS C TOKOM Inop, MHH;
Ty — Bpemsa pefica, MHH,

Tp———uAtT“*’ ZAtHYCK +@ MHH,

ZAlr — cyMMapHOe BpeMsl ABHIKEHHS 3JIEKTPOBO3a IOI TO-
KOM, MHH,

zAtT = Atrp+Athp MHH.,

Atuyck — CyMMapHOe BpeMsi Ha pPasroH H TOPMOXEHHe, DaB-
HOe NpHOJIM3HTEJNbHO 2 MHH.,
O — NpPOAOJIKHTENbHOCTh Nay3, BO BpeMsl KOTOPHIX de-
pes ABHTaTeNH He NPOTEeKaeT TOK, MHH,

0 =Alyan+A tnorp+Atpaar+A¢np MHUH,

Alyann — BpeMsi BHINOJIHEHUSI MAHEBPOBBIX paboT;
Atgorp, Alpasr — BpeMs HaXOXKIEeHHsS 3JIEKTPOBO3a MOJ IOrPY3KOH
H pasrpyskoi, MuH;
Atyp — BpeMsa IpPOCTOEB KaK He3aNnJlaHHPOBAHHBIX, Tak
U TeXHOJOTHYECKHX, MHUH.

IIpononKuTeJbHOCTh MaHEBPOB JIOKOMOTHBOB B KOHEUHHIX NMYHK-
TaX HUX JABHKEHHS Afyaxc. PACCUHTHLIBAETCS C YYETOM CPEIHHX 3Ha-
YeHHH BEIHYHH OT/e/IbHBIX 3JIEMEHTOB MaHEeBPHPOBAHHS.

CKOpOCTb JABHIKEHHS JIOKOMOTHBA, M/CEK:

) (4.30)

sq)_a

—= B XBOCTe MNPH 3aTaJKHUBaHHH — 1,0
— B ['OJIOBE TIPYXEHOro cocraBa — 1,25



— B TOJIOBE COCTaBa C MOPOXKHAKOM — 1,5
— 6e3 cocTaBa (ABHXKEHHE DE3ePBOM) — 20
TIpooMKHUTEIPHOCTD OMEepaluil, CeK:

— Npoe3j JIOKOMOTHBOM CTPEJIOK HJH CBe3foB — 20
— TnepeMeHa XoAa JIOKOMOTHBA — 10
— NpPOIONKHTeJIbHOCTb HpPHIENKH (OTLeNkH) K coctay — 10
— mnepeBOJ UEHTPAJH3OBAHHBIX CTPEJOK H MOATOTOBKA
IUMCHETYepoOM MaplipyTa — 10

OpHeHTHPOBOYHO BeJHYHHa O BbIOHpaeTcs B mpefpeaax 20—
40 mu=.

60L . 60L
Sty = Bty + Atnop=—=+ -
rp n

: @.31)

rfe Vg, Urp — YCTAHOBUBINAACS CKOPOCTb [IBHXKEHHS MOPOKHEro
H TPYXKEHOro COCTABOB, KM/Y.

Jns HaXOXKIEHHs] Urp U Un HEOOXONHMO CHJIy CONPOTHBJICHHS

IBHXKeHHIO TpyxeHoro Wy u mopoxsero Wy noe3na npupaBHATDH

CHJIE TATH 3JEeKTPOBO3a C FPYXKeHbIM Fr U MOPOXKHUM Fy coctaBaMu:

Wy=Fp= (P4Q:) (Wr—i) xrc/t; (4.32)
Wy=Fp= (P+Qu) (Wx+i) xre/t. (4.33)

ITo TtaroBbiM xapakrepuctHkaM F=f(v) ycra”aBiuBawTCs Up
H Un

Ecau B pesyibTaTe pacueToB 0Ka3anockh, 4TO lyp>>Iy;, HeoGxo-
IUMO YMeHbIIHTb BeC Moe3fla H MOBTOPHTb PacyeThl, KOTOpHIE cJe-
LyeT NMpOXOJKATb JO TeX NOp, NMoKa He OKaxercs, 4TO [op = [yn.

r) IlpoBepky Beca cocTaBa, HafJIeHHOTO MO YCJOBHSIM Harpesa
IBuraresefi, ciefyer NPOW3BECTH IJIS cJydyas TOPMOXKEHHS TpyxKe-
HOro moe3Ja Ha CIycKe:

1000 P,
Q= yi7e2 —— P (4.34)
— — W. 4
=,

r¢ vy — CKOPOCTb TOPMOXKEHHs] (NMpPHHHMAaeTCd PaBHOM ur), KM/d;
Pr — KO3(pPUIHEHT CHemJIeHHsS NPH TOPMOXKeHHH (IpHHHMaeT-
c NpH JIEKTPHYECKOM TOPMOXKeHHH no Ttaba. 19, npu
KOJIOIOYHOM B IeJIiX NOBBbILIEHHS 6e30macHOCTH ero Jo-
nyckaercsi cHuxatb Ha 10%);
I1 — TOpMO3HOI NyTh, M;
Iy — mOATOTOBUTE/NLHEII TOPMO3HOM IYTh, M,

v, -t
n=ge o M

riae ty — BpeMsi MOATOTOBKH TOPMO3HOH CHCTeMH! (BbiGupaercs no
taba. 21).
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Ta6aunna 2]

IMponomxurennb-
‘HOCTh TOATOTOBKH

Bun topMoxe HhNa TOPMO3
A TOPMOMEHUA W THNA TOPMO3a TOPMO3HBIX CHC-

TeM, CeK.
Kononouno-xkonecHblii TOPMO3 C PYYHHIM IPHBOIOM

(0nHO3aXOAHbIH BHHT) 3,6
Kononouno-xonecHnlii TOPMO3 C NHEBMONPHBOJAOM 2,0
JnHamMHueckoe TOPMOXEHHEe 1,5—-1,7
DAEKTPOMArHHTHHIH DPeabCOBHII TOPMO3 0,3—0,5

IIpu o6GopyaoBaHHH JOKOMOTHBA IONOJHHTEIbHBIMH TOPMO3HBI-
MH CpelACTBaMM (HanmpuMep, 3JEKTPOMArHHTHBIMH TOPMO3aMH)

Q=1000P,pr+ B, xrc, (4.35)

rae By — TOpMO3Hasi cHJa 3JEKTPOMArHHTHHX TOPMO30B, KIC.

Ecnu nafinennsit mo gopmyne (4.34) Bec cocraBa MO yCJOBHSIM
TOPMOXKEHHS OKaKeTcsl MeHbIlle, YeM BeC COCTaBa, HalJeHHBIH 1O
YCJIOBHSIM HarpeBa [BUraTeJell, HeO6XOAHMMO YMEHBUIHTb HJH BeC
noesfa, HJIH CKOPOCTb Haya/ja TOPMOMEHHT 0 HONYCTHMOH BeJIH-
YHHBI:

P,o, 1000

V/ (=) (Tﬁg‘ + W ‘;)_KM,/q. (4.36)

Un.aon =

Pacyer Beca cocraBa NnpH HaJHYMH Ha MapuIipyTe PYKOBOASUIE-
rO YKJOHA HMEET CJIeAyIoUIHe 0COOEHHOCTH:

a) y4acTOK OTKAaTKH, HMEIOmHH PYKOBOASIIHH YKJIOH ip, HE MOJA-
JIEXKHUT CNPSIMJIEHHIO;

6) onpezneseHHe Beca COCTaBa IO YCJOBHSIM TPOTaHHSI C MeCTa
Ha PYKOBOJAAILIEM YKJIOHEe NMPOH3BOAMTCS TOJBKO B CjydYae pacrojo-
JK€HHS Ha HEM HOrPY304HO-PasTPy30UYHbIX MYHKTOB;

B) NPOBCpPKa Beca COCTABA O CHENJIEHHIO YKJIOHA IPOH3BOMHT-
¢l MO fp;

I') mpoBepKa Beca COCTaBAa MO HArpeBaHHIO TATOBBIX IBHUraTte-
JleH 3JIeKTpOBO3a NPOH3BOJAUTCS C Y4ETOM JBHXKEHHSI HAa DPYKOBO-
IseM YKJIOHe:

/St /ﬂat + 12 At + 120t + 12 At
1)&n>]9q)=(l V Tp——:a] T rp_fP T n°n np~ P ,

P

(4.37)

rie Iup, IrpAtnp, Atrp — TOK JBUTATE]si M BpeMs ABHKEHHS HA py-
BOJALIEM VKJOHE C TMOPOXKHHMH H TPYIKe-
HBIMH BaroHeTKaMH;

55



Jl) TIpoBepKa Beca COCTaBa N0 ycJOeBHSIM oleclegeHHS TOPMO3-
HOro HyTH NPOH3BOXHTCA NPH JBHXKEHHH I'PYXKEHOro cocTaBa Ha py-

KOBOJSiLIeM CIYCKe MO ip.
4.13. Bo3MOXHOE YHCJO DeHCcOB OJHOFO JOKOMOTHBA B CMEHY

ne =Tt (4.38)
Tp
rae T — NpoaoJKHTENBHOCTbh CMEHbI, MHH;

T; — NMpoAOMKHUTENBHOCTE  NMOATOTOBHTENbHO-3aKIIOYUTENbHBIX
onepauHil W OTIABIXa MAUIMHHCTA, CMeHbl GaTapeH paBHas

60 MuH — N9 AKKYMYJISITOPHBIX 9JIEKTpOBO30B, 40 MHH —

IJIS. KOHTAKTHBIX.

Heob6xoanmoe xosnuecTBO peficOB B CMeHY JAJs1 BbIBO3a rpysa

Ry )
ne= —; 4.39
=t (4.39)
rie ky; — Ko3(ppHUHCHT HepaBHOMEDPHOCTH BBHIAaul rpysa (koag-
(dHlHeHT pesepBa);
A — CMeHHBIH CyMMAapHbIH I'PY30NOTOK yuacTka, T;
go — IPUHATHIN NOJIE3HBIH BeC BATOHETKH, T;
Z; — KOJIH4eCTBO BArOHETOK B COCTaBe.
CyMMmapHOe HeoGXONHMOE KOJIHYECTBO PeHCOB B CMEHY

Ne=HNp+nNy, (4.40)
rie ng — HeoOXOZNMOE KOJHYECTBO peficOB B CMeHY [JisI NepeBO3-

KH JI10/1eH.
Heo6xoanMoe KoaHyecTBO pabGoyuX JOKOMOTHBOB

ne
N="e, (4.41)

Oﬁmee CIIHCOUYHOE KOJHYECTBO JIOKOMOTHBOB
Ne=N-N,, (4.42)

rae Np — KOJIHYeCTBO Pe3epBHBIX JOKOMOTHBOB.
KonnyecTBO pe3epBHBIX JOKOMOTHBOB NPHHHMAaTh H3 pacyera

N<3 Np=0
N=4—6 Np=

N=T7—12 Np=2
N>13 Np=4.

4.14. CMeHHast NPOU3BOJAHTEABHOCTb OZHOr0 paboyero JOKOMO-
THBa
A-L
N

TKM, (4.43)

.D=
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Cmennas TIPOH3BOAHTEJNbHOCTD OJAHOI0 CIHCOYHOrO JNOKOMOTHBA

Y
Pe= Nc .

4.15. Heo6xoauMoe KOJIMYECTBO BaroHETOK CJELyeT OnpenessTh
METOLOM MX DacCTAaHOBKH, T. e. GepeTcsi CyMMa BaroHeTOK, Haxo-
OSAIMXCA B 3JEKTPOBO3HBIX COCTaBaX H Ha KaHaTtax JjebelOK, B 3a-
60siX BLIPAOOTOK, AKKyMYJHDYIOUIHX Pa3MHHOBKAaX H Ha IOBepX-
Hoctu. Ilpu 3TOM BBOAMTCS mNONpPaBOYHbIH KooPHUHEHT (kp=
=1,27—1,33), yuuTHIBAIOLIHII BAarOHeTKH, HAXOASILHeCA B PEMOH-
TC, pesepBe H JJI51 NepeBO3KH MaTepHaJoB H 000Dy 10OBaHHs.

4.16. BHGop BaroHeTKH cjefyeT NpousBoAuTh coriaacHo 'OCT
15174—70.

4.17. OnpeneneHde pacxoia 3SHEPrHU Ha 3JCKTPOBO3HYIO OT-
KaTKy:

A) Pacxon 3Hepruu 3a pefic, OTHeCeHHbII K 0601y KoJseca pya-
HHYHOTO JIOKOMOTHBA, ONpeAesieTCs H3 BbIPpAa*KeHHs

(4.44)

SA, + YA
A, =2,72.10-3 ZAr T 2An gy (4.45)
9
rae Ar—pacxon 3HEPruH ﬂpl’l JABHXXEHHH rpy)KeHOI‘o cocTtana,
KIC - KM
An— pacxon SHeprMM NpPH JBHXEHHH TMOPOXHEro COCTaBa,
KIC - KM;

Nox — K. I 1. 3J1€KTPOB03a (Nox ="z Ney  Npex):
No — K. II. I. IBHraTes;
Ney — K. I. . CHCTeMbI YNpaBJeHUs 3JEeKTPOBO3a;
Tpex — K. 1. . peLyKTOpa.
Insi npuGIMIKEHHBIX PAcCyeTOB MOXHO HPHHATH Noa=0,5—0,6
(Maz=0,83; Ncy==0,71; Npex==0,94).
Ar=3 (Wr+i) (Po+Q)lyy KrC-KM; (4.46)

Ag=3 (Wa+i) (Ps+Q)lys Krc-KM, (4.47)
rae lyq — AJIMHA y4yacTKa, KM.
B) Pacxox sHepruu Ha ORHH pefic KOHTAKTHOTO SJeKTPOBO3a:
a) Ha IIHHAX NepeMeHHOr0 TOKa TSrOBOH NOACTAHIHH

Am= Mo _Wolpdbt b (4.48)

Nr.cMn Nr.c Na 6 10¢

TA€ Mr.c — K. 1. 1. TaroBo#t cetu (0,90—0,95);
Mo — K.T.J. TATOBOH NOJCTaHUUH (C PTYTHBIMH npeobpasoBa-
TeJbHBIMu arperatamu — 0,8—0,86, ¢ nosynpoBOJHHKA-
Mu — 0,9—0,95, saektpomaruutHeiMH — 0,75—0,8);
o — KO3 dHIHEHT, YUHTHIBAIOUMA PAacXod 3HePrHH BO Bpe-
Msi MaHeBpPOB (MpPH PeOCTATHBIX CHCTEMAax ynpaBJleHHS
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KOHTAaKTHBHIMH 3JeKTpoBo3amu — 1,15—1,40, npu THpH-
cropubix — 0,7—0,9);
6) Ha ILMHAX TATOBOH MOJACTAHUHH 3a CMeHY
Ac=Ap-nc KBT- Y, (4.49)

rie Ne — KOJHYECTBO PEHCOB 3a CMEHY;
B) Ha munax LIITII

Al=—, (4.50)
e
TIe M — K. I. 1. CeTH OT TAroBo# nomcranuuy xo LIIII, pasueri 0,95;
r) yIeJbHBIH PAacXOAd 3JIeKTPO3HEPTHH

A
a=i kBT-u/TKM, (4.51)
rie X — BeJHYHHA CMEHHOrO Tpy30NOTOKa, T;
L — nJjuHa OTKATKH, KM;
) pacxox 3HepruH Ha IIHHAX NepPeMeHHOro TOKa 3apsiAHOro
yCTPOHCTBA 3a OAHH pefic MPH OTKaTKe aKKyMYJISTODHBIMH 3JEKTpPO-
BO3aMH

A= Ay = U lep X0t kBT-u, (4.52)
M6 Nay Ta"Np* May
r7e M — OOLK{I 9HEepreTHYeCKHH K. M. 1. aKKyMyJsaTOpHO#H Gatapen
(0,22—0,40) ;
N6=="p- s,

T)p — SHepPreTHYECKHH K. I.J. aKKyMYyJfATODHOH 6aTapeH B pexuMe
paspsana (0,5—0,9);

T)s — JHEPTreTHYECKHH K. Il. 1. aKKyMYJATODHOH GaTapeH B pexuMe
sapsazna (0,45);

Tsy — K. I. I. 3apafHoro ycrpoiicrsa (0,7—0,92).

Onpenenennie pacxofia 3HEPTHH Ha AKKYMYJSTODHYIO OTKaTKy
ra munax LIIIT 3a cMeHy caenyer npou3BoauTh 1o popmyie (4.50),
a yJeJbHBIA PacXol 3JeKTpodHepruu — (4.51).

4.18. Bo3moXKHOe KOJIMYECTBO DEHCOB 3J€KTPOBO3a A0 MOJHOIO
paspsiia aKKyMYJATOPHBIX 6aTapeil

—4s

P Ap’

n (4.53)

rae A — 5HepProeMKOCTb aKKYMYJISITOPHO! Gatapeu, KBT- Y.

4.19. B nensx oGecneueHnss 6e30MacHON MepeBO3KH JIOAEH H Ipy-
30B B BhIpaboTkax ¢ ykaoxHoMm ot 0,005 no 0,050 mpuMeHsSTH LIAXT-
Hble JIOKOMOTHBBI, OOOpYIOBaHHBIE KOJOZOYHHIMH TOPMO3aMH,
IHHAMHYECKHM TOPMOKEHHEM, CHCTeMOH 3JI€KTPOMAarHHTHBIX PesIbCo-
BBIX TOPMO30B HJIH APYTHMH JONOJHHUTEJNbHBIMH CPEeACTBAMH TOp-
MOXEHHsS H yKa3aTeJssMH CKOPOCTH.
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B 3aBHCHMOCTH OT YCJOBHA OTKATKH 3JIEKTPOBO3bl JOJIXKHBI OT-
8eyaThb CJeAyIOINM TPeGOBaHHAM.

B BnipaGorkax ¢ ykjaoHom 0,0056—0,03 nonmyckaeTcss npumeHe-
HHEe CEePHAHO BBHIYCKaeMBIX 3JEKTPOBO30B (C TOPMO3HBIMH Gamima-
K&MH H SIKOPDHBIMH YCTPOMCTBaMH), NIPH 3TOM COCTOSHHE H pery-
JIHPOBKAa TOPMO3HOH CHCTEMbI 3JeKTPOBO3OB JOJKHBHI 06eCleuHBaTh
MOJIHOe OTTOpPMAa’KHBAaHHE HJIM 3aTOpMaxKuBanHe 3a 1,56—2,0 o6opo-
Ta MaxoBHKa. TOJIIHHA TOPMO3HBIX KOJONOK 10 HX 3aMeHH HOJXK-
Ha ObiTb He MeHee 15 MM, mpokar 6aHja)keii He MOJIXKEH NpPEBHI-
martb 6 MM.

B BeIpaGotkax ¢ ykaonom 0,031—0,04 nomKHBI NPHMEHSITHCSA
3JIEKTPOBO3H, OGOpy/[OBaHHble NHHAMHYECKHM TODMOXKEHHEM, yKa-
3aTeJsIMH CKODOCTH H 3JIEKTPHYECKHMH HJIH MHEBMATHYECKHMH CHT-
HaJbHBIMH YCTPOHCTBAMH.

B Bripa6orkax c ykjaoHom 0,041—0,05 noaKHB NPHUMEHSITbCS
LIaXTHBIE JOKOMOTHBEI, OGOpYNOBaHHBIE NHHAMHUYECKHM TODMOIKe-
HHEM, MeXaHHYECKHMH KOJIOZOYHBIMH HJIH JHCKOBLIMH TOPMO3aMH,
3JIGKTPOMArHUTHBIMH DeJIbCOBBIMH TOPMO3aMH H yKas3aTeJsIMH CKO-
POCTH.

I'pysoBbie BaroHeTKH JOJKHBI OLITb 060pPYJAOBAaHBI CHEMHBLIMH
ycrpoiicteamu BT-70.

ITaccaxkupckHe BaroHeTKH HeOOXOXHMMO NPHMEHSITb C JOTOJIHH-
TeJbHBIMU TpPEJOXpaHHTeJbHBIMH CLENKaMH, CHCTEMOR CHrHaJ/H3a-
UMK AJ9 NMOJAayH CHrHaja aBapHAHOH OCTAHOBKH MAaIIHHHCTY 3JeK-
TPOBO3a U3 JiI0O6OH BaroOHEeTKH Noe3na.

Jas orpaKieHHsT NPHEMHO-OTIIPaBHTEJbHBLIX IUIOLIANOK H HO-
rPY30YHHIX NYHKTOB CJeAyeT NPHMEHSTb CHTHa/IbHble YCTPOHCTBA.
C uesbi0 nmpeJoOTBPAIIEHHS] CaMONPOH3BOJIBHONO IBHIKEHHS pacier-
JIEHHBIX BaroHETOK JOJIXKHbl IPHMEHATBCH CTONOPH, TOPMO3HBbIE
GalIMakH, cTalloOHapHble Gapbephl ¢ OUCTAHIHOHHBIM YIIpaBJIeHHEM
HJIH aBTOMAaTHYeCKHe.

Hast orpaxkIeHHs] MeCT BLINOJIHEHHS] PEMOHTHBIX pPa6OT JOJKHBI
OpHMEHATbCS SKOPH, TOPMO3HEIE GalIMaKH U NEepeHOCHBle Gapbephl.

IIpn BHIMONHEHMH MaHeBPOBHX paGoOT Ha KOHEUHHIX CTAHIHAX
Heo6x0onuMO cobJI0/ieHHe CledyIoIuX TpeOGOBaHu:

— MaHeBpOBble paboTH Ha Pa3MHHOBKaX B KOHEUHBIX NMYHKTax
nc o6MeHy COCTAaBOB BHINMOJIHATDL JIOKOMOTHBAMH;

— Pa3sMHHOBKH, PHEMHO-OTIPaBHTe/NbHbIE MJIOUIATKH, TOTPY304-
Hble MYHKTHl JOJIXKHBI OrpaxjaTbcsi 6apbepamy;

— NPH TOAXOAC K PAa3MHHOBKAaM H YYacTKaM, OTPAaXKICHHBIM
6apbepaMH, CKOPOCTb [BHIXKEHHS 3JIEKTPOBO30B He JOJIXKHA Inpe-
puimiath 1,0 M/cexk,

— MaHeBpOBHIe paGoOThl MO OGMEHY COCTaBOB Ha KOHEWHHIX pas-
MHHOBKaX B ITOJATOTOBHTEJBHBIX 3a0605X NOJKHHE TNPOH3BOXHTbCSH
TOJBKO JIOKOMOTHBaMH;

— B MeCTaX BHINOJHEHHS PEMOHTHHIX PaGOT BArOHETKH MOJIKHBI
KPENHTbCS SIKODHBIMH YCTPOMCTBAMH H CTONOPHBHIMH OamMaKaMH.
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4.20. [ns TpaHCMOPTHPOBAHHsI rpy3a BaroHeTKaMH B BHIPa6oT-
Kax ¢ YKJIOHOM G6oJjee 5° ciefyeT NPHMeHsITb OTHOKOHLEBYIO Ka-
HAaTHYIO OTKAaTKYy, c/1a60 HaK/JIOHHBIX BhIpaboTKax ¢ YKIOHAMH GoJee
0,05 10 5° MOXHO NMPHMEHSATh OTKATKY C XBOCTOBHIM KaHATOM.

Bri6op ne6enku (MoabeMHOM MaLIMHKE), JEKTPOABHIATENs H Ka-
HaTa NPOW3BOAUTCA MO 3aJaHHOH NPOH3BOAHTEJNbHOCTH H FOPHOTEX-
HHYECKUM YCJIOBHSIM.

OnpeneseHHe KoJHYeCTBAa BaroHeToK (mi1at¢opMm) B cOCTaBe H3
YCJIOBHSI IPOYHOCTH CLENKH:

a) [as rpy3oBoro nogbema

Z2 — Pcu

(G + G,) (w” cosa + sina) ’
rae Peg— AOMyCTHMOE yCHJHE Ha CIenKe, KrI;

Go — Bec Tapbl BaroHeTKH, MJIaTGOPMBHI, KT;

G — Bec Ipy3a, Kr;

o’ — K09 )HUNEHT CONPOTHBAEHHS IBHIKEHHIO BarTOHETOK,
npHHUMaeTcsi no tab.a. 22.

o — YTOJ HaKJOHa BhIpaGOTKH, rpaf.

(4.55)

Ta6bauma 22

Hauboavmasn CKOPOCTh NBHXEHHHA BATOHETOK
. x0 3 wm/cek | 3—5 M/cek

n(iﬂHblH BEC OX- KoanuecTBO BaroHeToK B NnapTHH
HoOil BaroHeTkH, T |

< 10 ‘ 10

1—5 | 6—9 | 4 6omee | 170 6—9 u Goaee

Ho 1,0 0,026 0,036 0,040 0,039 I 0,054 0,060
Ot 1,0 1o 2,0 0,020 0,028 0,033 0,030 ! 0,042 0,050
Ot 2,0 1o 3,0 0,016 0,022 0027 0.024 0,033 0,040
Boaee 3,0 0,015 0,020 0,024 0,022 0,030 0,030

6) s nmaccaxupcKoOro mnogbema
P
7 = cu 4.56
(907, + G,) (0’ cosa +sina) ’ ( )
rae 90 — cpenHuil BeCc OZHOTrO maccaxHpa, Kr;
Ny — KONHYeCTBO NMOCAZOYHBIX MeCT B OJHOH BaroHeTKe.

TlosnyyeHHOe KOJIHYECTBO BaroHeTOK (maaTdopM) OKPYIJsercs
no GauxKaniiero MeHbLIEro yucaa.

TMpenBaputeabHbiit BEIGOp Kanara no Becy 1 m ( P ) onpenens-
eTcst Mo HanGoJblIeMy CTaTHYECKOMY YCHJIHIO, JeACTBYIOUleMYy Ha
KaHaT, H MaKCHMaJIbHOMY JONYCTHMOMY YCHJIHIO B KaHaTe:

p Z, (G + Gy) (0’ cosa + sina)
kT T ] ’ (4.57)
— — L,(o, cosa+sina),

Ua
60



rae o= (140—180) 10° kr/mM? — npe/es NPOYHOCTH MeTaJJa NPOBO-
JIOK KaHaTa Ha pasphiB;
m — CTaTHYeCKHH 3amac NMPOYHOCTH Ka-
HaTa, npunuMaercsa no I1B;
Yo — 8300—9300 xr/mM® — mnpuBexeHHas
IJIOTHOCTh KaHata (B CpelHeM
9000 xr/m%);
®, — KO3((QHUHEHT CONPOTHBJIEHHS [IBH-
XKeHHIo KaHata (w, =0,15—0,35,
O6BIYHO © TNPHHUMAETCs pab-
HeiM 0,2);
Lp — pacueTHasi JJIHHA KaHaTa, M.
PaKTHUeCKHI 3amac NPOYHOCTH NPHUHATOrO KaHaTa

m' = 'S‘Q";“ , (4.58)

rie  Qx — CyMMapHOe pasphiBHOE YCHJHe BCEX NPOBOJIOK, KI;
Sc’r, max — MAaKCHMaJIbHOE CTAaTHYECKOE HaTsa>KEHHE, KT,

Scr. max=2Z(G+Go) (»’ cos a+sin a) +PxLp(o, cos a+tsina).
(4.59)
IMpoBepsercs MPUHATHI KAHAT HA KOPPOSHOHHYIO YCTOMYHBOCTD:

20
by < S (4.60)

rae kycr — KO3(GHIHEHT KOPPO3HOHHOH aKTHBHOCTH, KOTODHIH He
IOJIZKeH ObITh 6oJiee 2,5 Ha | MM B ciyyae HEOLIMHKOBAH-
HOro kKkaHarta ¥ He GoJiee 3,0 Ha 1 MM VIS OLIMHKOBaH-
HOTO KaHaTa;
SSnp — cyMMa IJIOLAafH CEYeHHs] BCeX NMPOBOJIOYEK KaHAaTa;
Z1lgp — cyMMa MepHMEeTPOB BcexX NPOBOJIOK KaHaTa, MM.
MakcuMaJibHasi CKOPOCTb JIBHXKEHHS COCTaBa

v _ ‘J‘-’Donu
max — 60i
Ple g — KOJMHYECTBO OGOPOTOB Bajia 3JEKTPONABHTATENS {NPHHH-
MaeTcsd Mo KaTtaJjory), 06/MHH.
Ilpu atoMm nge <n'y,,
n' s — pekoMeHayeMoe 3Hauenne no FOCT;
i — mepeJlaTOYHOE YHCJO PEAYKTOpa MallHHBI;
Umax — MaKCHMaJibHasi JONMyCTHMAasi CKOPOCTb [ABHXXEHHfi IO Ha-
KJIOHHOH BhipaGoTke corsacHo I1B.
Onpenenenne npoxosixkuteibHoctn uukiaa (Tg) noabema (cmyc-
Ka) NPOH3BOAHTCS B COOTBETCTBHHM C MPHHATOH JHATPaMMOH pa6o-
TH noAbeMa

< Upax M/CEK, (4.61)

Ta=2ti+Sty, (4.62)
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t; — TPOAOJIKHTENbHOCTh 3JIEMEHTOB ABHXKEHHS, CEK;

tx --- 3aTPaThl BpeMeHH Ha BCIIOMOraTeJbHble ONepalliH H May3H,
CeK;

Jlns yKpYNHEHHHIX PacyeToB NpPOAOJIKHTeJbHOCTh HHMKJIA NOABEMA

MoKeT ObiTb ompeseseHa (6e3 NOCTPOEHHS NHArPaMM ABHXKEHHS)

no ¢GopmyJam:

») + Xt cek, (4.63)

oL | A(ly + Zal
=, T

Ucp

rie L — IOJxHHa OCHOBHOTO NPSIMOJIMHEHHOTO y4acTKa, M;
Uep — CPeNHsist CKOPOCTb JBHIKEHHS, M/CEK,

vep=(0,9—0,95) v,

0,9—0,95 — K03 GHIHEeHT, YYHTHIBAIOMHIA pPasroH H TOp-
MOKeHHe;

v — HOMHHaJ/IbHasi (macnopTHasi) CKOpOCTb, obec-
neyuBaeMasi MalUHHOH-JeGeJKOH (B COOTBET-
crBud ¢ [1B v < 0,5 M/cek);

lyp=60—70 — cymmapHas IJHHA KPHBOJHHEHHOTO YyyYacTKa
H CTPEJIOYHBLIX NEePeBOMOB;
ls — nnuHa BaroHeTkH (maatdopmel), M;
v/=0,50 — CKOPOCTb ABHKEHHSI COCTaBa Ha 3aKPYIJIEHHAX
H CTpesKax, M/ceK;
Ztx=90—100 cex — BpeMs Ha INepeLeNKy KaHaTa.
Bananc BpeMeHH paboThl MNOJA3eMHOH NOABEMHOH YCTaHOBKH
B CYTKH

Tr=Fky 3,6-1035T -n;< T, (4.64)

rae Tu — HOpMaTHBHOe BpeMsi paGOTH NOXbeMa B CYTKH;

kg — K03 GHINEHT pe3epBa Ha HEPaBHOMEPHOCTb paGoTH BceH
cHcTeMBbl ofibeMa (MpUHMMaeTcss paBHEIM 1,5);

n; — norpe6HOe KOJHYECTBO MNOXBEMOB (CIyCKOB) BaroHeTOK
¢ TOpHOH MaccoH H3 3a00eB H peMOHTa BhHIpabOTOK, mJar-
¢opM co BcnoMoratesNbHbBIMH MaTepHajdaMH W 060pyHoO-
BaHHEM,

A;
n,= 736+ Go)’ (4.65)
A; — KOJIHMYeCTBO i-r0 rpy3a, NPOXOIHMOTO uepe3 HAKJOHHYIO
BHIPAaGOTKY B CYTKH, T.
DddexTHBHAS MOIIHOCTb IBHTaTEJ]s

_ Fsd)' Umax
NSQ_ 102 . ,')p ) (466)

rae mp — K. I. 1. peayKTopa;
Fyp — 3ddekTHBHOE yCHIIHE.

62



DKBHBaJIeHTHasi MOLIHOCTb [BHraress JJs cjaydas cOycKa rpysa

1 \
1 'Ur?nax ZFlz(Jm) ti(‘“’) ? + vl?en ZFE (reu) T‘g ngen

P )
102 Tsxa

N9¢ =
(4.67)

rae Figp)— ycuive Ha OKPYXHOCTH HAaBHBKH NPH DPAa3jIHUHBIX 3Ta-
Nax JBHXEHHS — JBHraTeJbHBI PEKUM,;
Figreny — TO XKe, TeHEPATOPHHIH PEXKHM;
Uren — CKOPOCTb CIIyCKa NPH I€HEPAaTOPHOM pexHMe,
Uren=— (1,04—1,06) Umax,
tiup) — TIPOJOJIKHTEJNHHOCTh COOTBETCTBYIOLIUX MEPHOLOB [BH-
JKEHHS1 — JBUTATEJbHbIH peXuM;
tiwen) — TO 2Ke, TeHEPATOPHBI PEXKHM;
Trer — K. 1. JI. 3JIEKTPOJBHraTeJs, paboraiouiero B reHepaTop-
HOM pexHMe.
IlIpoBepka BHIGPAHHOrO 3JIEKTPOABUraTelss IO HarpeBy Ha rmie-
perpy3ky NPOH3BOAHTCS IO MAKCHMAaJbHOMY 3HAYEHHIO YCHJHSI Ha
OKPY2KHOCTH HaBHBKH:

F

AB-Max

FQKB

Y:— KpaTKOBPeMeHHas [NONyCTHMasi MNeperpyska /sl aCHHXPOH-
HBIX ABMraTesell (IPDHHHMaeTcs IO KaTajory).
Bui6op MOMIHOCTH 3J€KTPOABHraTeJisi MpPH TMOABEME COCTaBa MO
YKJIOHY

< T

. Weo
Ny = kam KBT, (4.68)
IpH cmycKe no GpeMcGepry
Ng— ka%&- kBr, (4.69)

1751 KPATKOBPeMEHHBIX IepPHOJOB MOATATHBAHHS BBEPX TI'PYKEHOTO
cocTaBa MpH cIycKe ero no 6pemcOepry ¢ yueToM JONycKaeMol Ie-
perpysku nBuratess B 1,6 pasa

7
oV

Ny = 1027,-1,6

KBT. (4.70)

4.21. T'pysomoficKkue caMOXOJAHbIC BarOHETKH CJelyeT NpHMEHSThb
Ha YroJbHBIX lIaXTax J000H KaTeropHu mo rady (OmacHbIX HO BHe-
3anHbBIM BHIOpOCAM YISl H ra3a BO BCeX BEIPA6OTKax) AJs JOCTaBKH
060pyaOBaHHA, MaTepHatoB H Jojel. Ilousa BrIpaGoOTOK NOMXKHA
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6blTh MaJOOOBOJHEHA H HMeTb KO3(P(HUHEeHT KpemocTH MO LuKaJje

npodeccopa [IpoTonbaKoHOBa He MeHee 4, 06eCNeYHBAIOIHHA KO3(-
(HIHeHT ClIeNVICHHsT HIHH ¢ noYyBoi He MeHee 0,35.

[Ipu BHIGOpe KOJIHYeCTBA CaMOXOJHBIX BATOHETOK MJIHTEJIBHOCTH
OTIENbHBIX LUKJIOB PACCUHTHIBAETCS MO (opmyJie

Tu=tn0rp+2tga_rp +tpaar“+"2t;m, mop MHH, (4.71)

rae fmorp==lpasr==5 MHH — JJIMTEJbHOCTb OMNepalHHi IO TOTPy3Ke

U pasrpyske,

~ . Lon Lun L6x§_
Dlasrp = Wo: 7 - W, MHH, (4.72)

S48 rp — CYMMapHOe BpeMsi IBHXKEHHS] TPYKeHbIX BarOHETOK,

't = 08 4 _MB 1 MHH (4.73)
b as.nop B " —{-. 7 y .
W, w W
Ztne nop — CyMMapHOe BpeMsI IBHXKEHHS NOPDOXHHX Baro-
HETOK;
Lox, Lus, Loz — AMHHA COOTBETCTBEHHO BBIPAOOTOK OKOJIOCTBOJIB-
HOro XBOPA, MaruCTPAJbHBIX H YUYACTKOBBIX, M;
Won, Wm;, WGB——COOTBeTCTBYIOHlHe CKOpPOCTH JBHXKEHHS Baro-
’
o Wig W Hetok (W — c rpysom; W’ — NOpOXHHX).
ITorpebHoe KOJIH‘{ECTBO BarOHETOK

Stm, (4.74)

n==
™
rle tyi — BpeMs i-ro THNa peiica, MUH;
m; — KOJHYECTBO PeACOB {-r0 THMNA B CMEHY [IJfi TPAHCHOPTH-
POBaHHSI KOHKDETHOH BeJIHYMHBI Ipy3a;
k — Ko3puuHeHT HepaBHOMEPHOCTH pabOThHl BCIOMOraTeb-
Horo TpaHcnoprta (paBubiit 1,2—1,4);
tem — BpeMsi paGOTbl BCIIOMOraTe]bHOrO TPAHCHOPTAa B TedeHHe
O HOH CMEeHHI.
Honyctumble cpefiHHe HHTEpBaJibl BpeMEHH MEXAY IBHXKYIIH-
MHCS APYT 3a APYyroM BaroHeTKaMH ONperessioTcs no ¢GopmyJam:
a) M3 YCJAOBHS OTCYTCTBHSL 3arpsi3HeHHst BbIPAOOTKH CyMMOH
OKHCH yIJIepojia H OKHCJIOB a30Ta
L
oS W ’ (4.75)
9,347, ©

6) U3 YCIOBHSI OTCYTCTBHSI 3arpsi3HEHHsi BLIPA6GOTKH NBYOKHCHIO
yraepoia

T =

L
T 9=t S e (4.76)
0001052, — W °
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3nech T; — CPeHHH HHTEPBAJ BpEMEHH [BHXKEHHS CJEAYIOLHX
JApYT 3a IpPyroM BaroHeToOK, CeK;
U — CKOPOCTb BEHTHJISILHOHHOTO NMOTOKA, M/CeK;
W — cpenHeTeXHHYECKast CKOPOCTb BATOHETOK, M/CEK;
Co — KOHIEHTpalUMsl JBYOKHCH YIJIepOAa B BEHTHJSLHOHHOMN
CcTpye NpH ee BbIXOAe, 00yC/OBJAEHHAsI BbIAEJEHHEM H3
VIOJIbHBIX TIJ1ACTOB, T/M3;
Z3 — KOJIMYeCTBO LMJIHHADPOB JBHraressi (AJs BaroHETOK
BI'JI-3, paBuoe 3, nns BIJI-1,5 — 4);
L — nnuua BHpaboOTKH, M;
S — ceuenune BeipabOTKH, M2
IIpu orpHuaTeJbHOM 3HA4YeHHH T paboTa MAalIMH B BHIpAaGOTKe
HEBO3MOXKHA.
JlonycTHMOe KOJHYeCTBO OJHOBPEMEHHO pabOoTaloLHX CaMOXO.-
HBIX BaroHeTOK B BhIpaGoOTKe

L
=W (4.77)

DKemyaTalHusi caMOXOJHBIX BarOHETOK NOJJKHA OCYILECTBJSITh-
cs coraacto I1B.

4.22. JIns MexaHH3allMH MaHeBPOBHIX paGOT M COKpallleHHs Bpe-
MeHH Ha oOMeH BaroHeTOK B TOPH30HTAJbHBIX BHIPAOOTKaX HCMOJb-
3yI0TCS MaHeBpOBble JeOelKH, HMelollHe NHCTaHLHOHHOe ynpabJie-
HHe W BBIHOCHOH PeAyKTOp.

4.23. JInsi TPaHCNOPTHPOBAHUS Tpy3a B HAKJOHHBIX BbIpaboT-
Kax Hcnosb3yioTes JaebGeaxku THna JIBJI, ckpeGKOBble H JIEHTOYHBIE
KOHBeHephl, a AJSl TPaHCINOPTHPOBAHHS Ipy3a H JoJed — JieGeIKH
tuna JII'JI u 2JITJI, MoHOKanaTHLIE H MOHOPEJbCOBbIE MOPOTH.

4.24. Tlpun npoxolke HaKJOHHBIX BbIpaGOTOK, MO KOTOPLIM [0-
CTaBKa yrisi B NMePHOJ IKCIIyaTalHH INAXTHl NpPELyCMOTPeHa KOH-
BefiepaMH, Hanbosee palHOHAJIbLHBIM SIBJASETCS CNOCOG IOCTAaBKH
FOPHOH Macchl TpH npeobJafaHuy B HeHl Y — CKPeGKOBBIMH KOH-
BefiepaMH, MOPO/BI — JIEHTOYHLIMH.

OCHOBHBIMH OTJIHUHTEJbHBIMM TNPH3HAKAMH CXeM peJIbCOBOTO
TPAHCNOPTa NPH INPOXOAKE HAKJIOHHBIX BHIPa6OTOK SIBJISIOTCS CTe-
NeHb COBMELIeHHSI OTKATKH I'PYXKEeHbIX BarOHETOK HAa NMPHEMHYIO IJIO-
1IaJKy ¢ NOrpy3oyHbIMH pabotamu B 3aboe, MecTo oOMeHa BaroHe-
TOK M THI 3a00fHOI pa3MHHOBKH.

B cBs3u ¢ 3THM Ha NpPaKTHKe HAIUJIH NpHMEHEHHe CJeAYIOliHe
ILECTb THIMOB O6MeHa BaroHeToK [6].

Cxema l. O6MeH BaroHeTOK NPOH3BOAMUTCS HA IPHEMHOH IJIO-
HIa7Ke YKJIOHA C NOCJAefOBATeJIbHLIM BLINOJHEHHEM TPaHCHIOPTHHIX
U NOTpy30uYHBIX paboT. BaroHeTkn o6MeHHBalOTCS B OAHHOYHOM MNO-
psiiKe HJH NapTHSMH, KOrZa 3arpy3ka OCYILEeCTBJSETCS C NOMOIBIO
neperpyxareas (puc. 19).
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Cxema [I. OGMeH BaroHeTOK NPOH3BOAHTCS HPH NOMOIIK TYNH-
KOBOfi pa3MHHOBKH, pacnoJioxkeHHOR BOJu3H 3a00s, ¢ mOC/eH0Ba-
TEJbHBIM  BbINOJIHEHHEM TPaHCNOPTHBIX M IIOrPy30YHBIX paboT.
OnuHOYHO pasrpyxeHHble BATOHETKH COOMPAIOTCSl B MAapPTHIO HA pPas-
MHHOBKE WJIH HAa KaHaTe MOAbeMHOH JieGefKH ¢ Noc/aeRylomel Tpanc-

Y § ?? g
gl & BN
1 Z A S
A 7
S 7 B
o fa v o
/-E;'{W) RANY7RNY TR 7R, H~
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s 4 41 ¢
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<
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Ag ©
2 i &2
{ 1
e

Puc. 19. T cxema morpysoyHo-Tpas-
CIOPTHHIX paboT:

I — morpysouHas MamuHa; 2 — ie-

perpyxareib; 3— nogbeMHas Je-
Genxa; 4 — Gapbep

Puc. 20. 11 cxema morpysouso-tpaH-
CIOPTHHIX paboT:

I — norpysounast MaumHa; 2 — rne-

perpyxareib; 3-— noabeMHas Je-

6enka; 4 — Gappep; 5 — cromopuoe

ycrpoiicTBo; 6 — Gapbep

MNOPTHPOBKOH Ha NpHeMHYIO mioliasky. O6MeH MOXeT HpPOH3BO-
IHTLCST H NMapTHAMH BaroOHeTOK B CJydYae HCIOJL30BAHHSA AJAA HX
3arpyskn neperpyxateas (puc. 20).

Cxema III. O6MeH BaroHeTOK MPOH3BOAUTCA BOJIH3H 3a60s C 1O-
MOMIBIO 3aMKHYTOH Da3MHHOBKH C NOCJEIOBATEJNbHBIM BBHIOJIHEHH-
€M TPaHCTNOPTHEIX H NMOTpYy304HBIX paboT. ITapThs mopoxHHX Baro-
HETOK NONbeMHOH JeGefKOH CNyCKaeTcsi ¢ MPHEMHOH INIOLIajKH Ha
TIOPOXKHAKOBYIO BeTBb Pa3MHHOBKH W 3aKDEIISIeTCsI C OMOLIBIO CTO-
nopHoro ycrpoi#icTBa. ITogaya NOpPOXKHHX BAarOHETOK C PA3MHHOBKH

66



oA TOTrpy3Ky HPOH3BOJAHMTCS MaHeBPOBOH JebeNKO#, yCTaHOBJIEH-
HOWl B HHIUe Ha yKJoHe. Baronetrkn B 3a6ofi mopaiotrcst Bcefi map-
THEH, HO B MecTe NOTPY3KH OTHENJIfieTCH O[HA, a OCTaJIbHhle CHOBA
NOJHHMAIOTCS Ha NOPOXKHAKOBYIO BeTBb Da3sMHHOBKH H 3aKpenJs-
I0TCSI C TMOMOIIBIO CTOMOpPHOro ycrpoiicrBa, OcraBmasica B 3a6oe
MMOPOKHSIA BaroHeTKa NpHIEMJseTCS K KaHaTy NOLBEMHOH Jebex-
KM, 3arpyxaercsi, NOJHHMaeTcsi Ha TIPY30BYI0O BeTBb Da3sMHHOBKH
H 3aKpensieTcss Ha Hefl cTonopHuIM ycrpoiictBoM. Ilomaya x mecry
TMOrpy3KH M OTKaTKa Ha IPY30BYI0 BeTBb Pa3MHHOBKH OCTaJbHBIX
BaroHeTOK OCYHIecTBJsieTCs B TOM ke nopsiake. Ilocie 3arpysku
BCeX BATOHETOK NAapPTHH TIPYXXeHBIH COCTaB NOIbeMHOH JieGeAKOoH
TMOJHHMAaeTCs Ha NMPHEMHYIO IJIOLAAKy H oOMeHHBaeTcs Ha MOPOXK-
uui. Iuka TpaHcrmopTHBIX omepanuii nostopsiercs. IIpu Hemosb3o-
BaHHH JJ5 NOTPY3KH BaroHETOK Meperpyixaresss o6MeH HX B 3a6oe
ocywecTsasiercs naptussmu (puc. 21).

Cxema 1V. O6MeH BaroHeTox Npou3BOxuTcs BOJH3H 32605 ¢ 1O-
MGIUbIO TYNHKOBOH Da3MHHOBKH C COBMeEIeHHEM OTKAaTKH IpyxKe-
HOTO COCTaBa Ha NPHEMHYIO IJIOLAJKy C NOrpy30YHBIMH paGoTaMH
B 3a6oe. C mpHeMHO! IJIOIMAaAKH YKJIOHa B 3a60f IOJ MOTPY3KYy
¢ TIOMOILBIO NMOJAbeMHON Jie6eKH CnycKaeTcd NapTHS IOPOXKHHX Ba-
roHeToK. Kanat noabeMHON JeGefiXH OTLUENAsETCA H MOATSATHBAeTCs
K NpPHEeMHOH IJIONIa/Ke, a K CNyLIeHHON NapTHH NOPOXKHSAKA NpHIen-
JIsieTcsi KaHaT MaHeBpoBOH JeGenku. Ilocse 3arpysku Oamkammed
K 320010 BaroHeTKH Becb COCTaB (OAHA rpyxeHasi M NOPOXHHe Ba-
TOHETKH) OTKaThiBaeTCs Ha DPa3MHHOBKY, I'DyXKeHas BaroHeTKa OT-
LenJsercss, a NOPOXHHe mojaloTcs B 3aboi. Ilocne sarpysku cie-
LYyIOlLllefi BATOHETKH BeCb COCTaB ONSITh OTKATHIBAETCS HAa pPa3MHHOB-
KY, OT Hero OTUeIJIfgeTcs TPYy}KeHas BarOHeTKa, a MOPOKHSK CHOBa
nonaercs B 3a6ofi. M Tak IHMKJA NOBTOpPAETCS IO 3arpy3kuH Bcel
naptid. K MOMEHTY OKOHUYaHHA 3arpyskH KaxKao¥ npeabiyuliei
napTHH X 3a6010 CIyCKaeTcsi ouepeJHOH cocTaB nopoxHska. Ilocae
nepelenkH KaHaTa NOAbeMHOH JebelKH OT NOPOXHeH NapTHH Ba-
TOHETOK K IPYKeHOH, pa3MellaeMOl Ha Pa3MHHOBKe, 'Dy3 BHIAaeTCs
Ha OPHEMHYIO ILIOIIAAKY, a B 3a6oe BO30OHOBJSIIOTCS PaGoOTHl MO
norpy3ke ropHofi mMaccel. IIpu HCHOJNB30BaHHM Neperpyxaress 3a-
rpy3ka H oOMeH BarOHeTOK OCYLIeCTBJSIQTCS rpynnamu (puc. 22).

Cxema V. B KauecTBe cpeicTB OTKaTKH H 06MeHa BarOHETOK HC-
HOJB3YIOTCA TPH JebelKH (MoobeMHasi H JBe MaHEBPOBLIE) U 3aMK-
HyTasi pa3MHHOBKA, pacnoJioxeHHas BOan3u 3a604.

C npreMHO# IJIOMAAKH YKJIOHA HAa MOPOKHSKOBYIO BETBb PasMHu-
HOBKH CIIyCKAeTCs NapTHs MOPOXKHHX BaroHerok. Ilocje mpuuenku
HX K CTOMODHOMY YCTPOHCTBY KaHaT MOJbeMHOH JieGelKH OTHEemJs-
eTcsl, H NapTHsl MOPOXHSKA NpHUENseTcs K KaHAaTy MaHeBpOBOi
JebellkH (MOPOXKHSKOBOH). 3areM MapTHs OTUENJISIETCS OT CTOHOP-
HOTO YCTPOHCTBA M C IIOMOLIbI0O MaHEBPOBOH JeGeIKH MNOZAeTCs
K MecTy norpyskd. OfHa BaroHeTka OTLEIVISIETCS, a OCTaJbHbIE
CHOBa MNOJHHMAIOTCS HA INOPOXKHSKOBYIO BeTBb Pa3MHHOBKH H 3a-
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KpeIuIsiloTCs TaM ¢ NOMOILbI0 cTonopHoro ycrpoiicTBa. OctaBmascs
B 3a60e MOPOXKHSS BaroHeTKa NpHUIENJsieTcs K KaHaTy APYrod Mma-
HeBPOBOW JieGelKu (Tpy30BOH), 3arpyxaercs, nocje 3TOro MOJHH-
MaeTcsl Ha rpy3OBYIO BeTBb PA3MHUHOBKH H 3aKpemjisiercss Ha Held
C IOMOUIBIO CTOMOPHOro ycTpodcTBa. 3ateM B 3ab60fl nojpaercs cJiae-
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Puc. 21. III cxema mnorpysouHo- Puc. 22. IV cxema mnOrpysoyso-
TPAHCHNOPTHLIX PadoT: TPaHCOOPTHHIX PaboT:
! — norpysouHas Mamuha;, 2 -— me- ! — nmorpysodHas Mmauupa; 2 — qme-
perpymxareas; J-—noaseMmHas Je- perpyxareib; 3-—IoibeMHas Je-
Genka, <4 — maueBpoBasi Jefeilka, 6enka; 4 — masHeBpoBas Jebenxa;
5 — 6apbep; 6 —cCTOTMOpHOE  Yor- 5 — Gapbep; 6 — cTOmMOpHOE  yCT-
PORCTBO poicTBO

oyiollasi MOPOXKHAS BaroHeTKa, KOTOpas MOCJE€ 3arpy3kd Takxe
MOJXHHMAETCs HA FPY30BYIO BeTBb PA3MHHOBKH H T. A. K Momenty
OKOHYAHHS 3arpy3KH BCeX BaroHeTOK Ha MOPOXHSIKOBYIO BeTBb
crmyckaercs cjaefylomlas napTHs NOPOXKHSKAa, a rpys mocje mnepe-
UeNKH KaHAaTOB BbIAaeTcs HA NPHEMHYIO IVIOW(AJAKY.

Takum o6pasoMm, o6GmeH TIDYKEHOTO COCTaBa Ha TOPOXHHH
COBMeIlleH ¢ MOrpy3ko#l 1 o6MeHOM BaroHeToK B 3aboe.

C npumeHeHHeM B 3TOH CXeMe Meperpyxarelisi 3arpyska Baro-
HeTOK B 3a6Goe OCYIIECTBJAsieTCS MapTHsIMH, OOMeH TpyXeHOH map-
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THH BA4rOHETOK Ha MOPOXKHIOI NPOH3BOAHTCS TaK e, Kak H oOMeH
OJHHOYHBIX BaroHeTok (pHc. 23).

Cxema VI. OtkaTka u o6MeH BaroOHeTOK IpPH 3TOH cxeMe ocCy-
IecTBJAGTCS C TNOMOIUBIO MOJAbeMHOH Je6elKH, ONHOH MaHeBPOBOH
JNeGelKH M OBYX TYMNHKOBBIX Pa3MHHOBOK — I'DY30BO# H INOPOXKHS-
KoBo# (puc. 24).

5/

N oo

—

Puc. 23. V cxeMa morpy3odHo-TpaH-
QMOPTHLIX PaboT:
1 — morpysouHas MmaimHa; 2 — me-
perpyxareip;, J-—mnoabeMHas Je-
6enka; 4 — maHeBpoBas JeGenka;
5 — Gapbep; 6 — cronopHoe  ycCT-
poficTBo

Puc. 24. VI cxema mnorpysouxo-
TPAHCMOPTHHIX paGoT:
1 — norpy3ounass MauwuHa; 2 — ne-
perpyxareab; 3 — nolbeMHas Je-
Genka;, 4 — maHeBpoBas JeGeka;
5 — Gapbep; 6 — cTOmOpHOE  YIT-
poiicTBo

C npHeMHOM IVIOHAKH YKJIOHA Ha NMOPOKHAKOBYIO Pa3MHHOBKY
CI'ycKaeTcsl HEeCKOJNbKO MODOXKHHX BaroHetok. OOMeH BaroHeTOK
B 3a60e OCYIIeCTBJSIeTCS C NMOMOIIBIO MaHeBPOBOH JieGelKH NyTeM
NooYepeJHON YCTAHOBKH TIDYXKEHBIX BAaroHeTOK Ha TPY30BYI0 paa-
MHHOBKY. 1o OKOHYaHHH pa3srpy3KH BaroHeTOK KaXKAOH MNpensify-
ulefi TApPTHH Ha NOPOXHSKOBYIO Pa3MHHOBKY NOZaeTCsl ouepenHast
napTHA NOPOXHSKA, a MapTHsi TPYXKEHBIX BATOHETOK BblAaeTcsi Ha
npHeMHy0 miomanky. OTkaTka rPyKeHOro CocTaBa Ha IPHEMHYIO
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NPODOAKUMEABHOCMD N02PY30NHO-MPOHCNOPMALIX pabom, Mutjh

PaccmosHue gmnamsu, M

Puc. 25. I'padux name-
HEHHS HPOAOMKHTENb-
HOCTH NOrpys3oqHo-
TPAHCIIOPTHBIX  paboT
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Puc. 26, 'padux name-
HEHHSl  TPYLOEMKOCTH
NOrpy304HO-TPaHCNIOPT-
HBIX paBoT B 3aBHCH-

B 33BHCEMOCTH OT pac» MOCTH OT pacCrOAHHA
CTOAHHS OTKaTKH [Oad OTKaTKH A cXeM
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Puc. 28. Tpaduk n3mene-

HHS ONTHMAJBHOFO KOJHYe-

CTBAa BArOHETOK B COCTaBe

B 3aBHCHMOCTH OT paccTosi-

HHUSI OTKATKH JMJA  CXeM
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Puc. 27. Tpaduxk uame-
HEHHsI CTOUMOCTH TO-
rpPYOYHO-TPAHCIOPTHHX
pabor B 3aBHCHMOCTH
OT pacCTOsAHHSA OTKATKH
aas cxem [—VI
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Puc. 29. T'papuxk usmene-
HHS ONTHMAaJbHOTO pac-
CTOSIHHS TepeHocKH 3a60if-
HOro nyHkra o0MeHa B 3a-
BHCHMOCTH OT pPacCTOSIHHSA
OoTKaTkKd aasa cxem I[I—VI



mIomaiKy coBMelllaeTcsd C MOTpy3Ko# u OoOMeHOM BArOHETOK B 3a-
6oe. C mpuMeHeHHeM Ueperpyxareis, o6ecneydBalONIero 3arpyaxky
BaroHeTOK MapTHAMH, OOMEeH rpyXeHOH NapTHH BaroHETOK Ha Io-
POXKHIOIO OCYHIECTBJAAETCS B TAKOM Ke NOpsiike, KaK U OOMeH OJH-
HOYHBIX BarOHETOK.

Brino/HeHHble HCCJEIOBAHUS MMOKa3ajH, yto Haubojee addexk-
THBHBIMH CXeMaMH OTKaTKH H oOMeHa Baroderok ssJjsiotca I w II,
KaxJas H3 KOTOPBIX HMeeT CBOK 3KOHOMHYECKH IesiecooOpasHyio
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Puc. 30. Tpaduk u3MeHeHHA CTOHMOCTH MOTPY30UHO-TPJH-
CcHOPTHBIX paboT B 3aBHCHMOCTH OT PACCTOSIHHS AOCTaBK:I
IPH PesibCOBOM H KOHBefieDHOM TpPAaHCHOpPTe

obnacTb NpHMeHeHHs, 3aBHCSALLYI0 OT cedeHHs BLIpAGOTKH B IpO-
XOoKe, eMKOCTH BaroHeTKH, CKODOCTH ABHKEHHA TI0 YKJIOHY, NPOU3-
BOIHTEJbHOCTH TIOrPY304YHOH MAaMIMHBEI, TPYAOEMKOCTH TEePeHOCKH
npu3a6oHHOro o6MEHHOro yCTPOHCTBA B KOJiHYeCTBA OJHOBPEMEHHO
33rpyxaeMblX BATOHETOK.

O6sacTb H3MEHEHUs NPOAOJKHUTENBHOCTH, TPYLOEMKOCTH H CTO-
HMOCTH NOTFPY30UHO-TPAHCNOPTHEIX paboT | M yK/AOHA NJg paccTos-
Husi OoTKaTku oT 50 n0 500 M npu ONTHMAAbHBIX TEXHOJOTHYECKHX
fmapaMeTpax KaxJoll cxeMbl IpeicTaB/ieHa Ha pHc. 25, 26, 27.

O6sacTH ONTHMAJbHLIX TEXHOJOTHUECKHX [apaMeTpoOB cXeM
npeAcTaBJeHb! Ha puc. 28, 29.

Ha pnc. 30 moxazano rpaduyecKkH H3MeHEHHE CTOHMOCTH IO-
rPY30YHO-TPAHCMOPTHBIX paboT NpH pelbcOBOM M  KOHBefleDHOM
TpaHcnopTe.
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NMpoBeTrpHBaHHue

4.25. TlpoBeTpuBaHHe TOPHBHIX BHIPAaGOTOK NOArOTaBJIHBAEMOTO
TOPH30HTAa HeO6XOAHMO YBS3HBaTh ¢ 00Lledl BeHTHJSLHOHHOM CH-
TEMOH IeHCTBYIOILeH IIaXThl M OCYLIECTBJATb 3a cyeT OOLeIaxT-
HOH JeNpeccHH C HCNOJb30BAHHEM NOCTOSHHBIX BEHTHJISATOPOB IJaB-
HOTO IPOBETPHBAHMUS.

4.26. Tlpy OnHOBpeMEHHOM MpOBeJEeHHH BHIPAGOTOK HOBOTO TO-
PH30HTA OT IVIaBHBIX H (PJIAHTOBBIX CTBOJIOB (11ypdoB) co3paioTcs
CaMOCTOsITe/IbHbIe CHCTEeMbl NPOBeTPHBAHUsA, O6CIyKUBaeMble OOILe-
IIaXTHBIMM BeHTHJASIHOHHBIMH ycTaHOBKaMH. IIpH HeoGxoamMocTH
BOIIPOC 3aMeHbl BEHTHJATOPOB B IMEPHOJ TNOMrOTOBKH TOPHU30OHTA
6oJjiee MOLIHBIMH JOJKEH pelIaTbCsi Ha OCHOBAHHH TEXHHKO-
5KOHOMHYECKOro aHa/Ju3a. 3a cyeT OOIIeLIaxTHOH JenpeccHy HOJ-
JKHO noJaBaThbCs KOJMHYECTBO BO3AyXa, AOCTATOYHOE IJisd oGecneue-
HHUSl HajJiexalllero NMpOBETPUBAHMS BCeH ceTH BHIPaGOTOK JaHHOM
CHCTEeMbl Ha TEpHO] NOJHOTO Pa3BHTHS TOPHONPOXONYECKHX paborT.
U3 noarorasiuBaeMoro rOpH30OHTa HCXOJAALlast CTPYst AOJXKHA MO-
CTYNaTb B OOIEIIAXTHYIO CTPYIO KpAaTYaHIIHM MyTeM.

CxeMBl NpPOBETPHBAHHS HeOOGXOAHMO COCTaBJSITb MO 3TamaMm
B COOTBETCTBHH C pas3BHTHeM (pPOHTAa TOPHONPOXOAYeCKHX paboT
Ha MOJATOTaBJIHBAEMOM TODH3OHTE.

TynukoBele BBIPAGOTKH ClelyeT NpPOBETPHBATb BEHTHJSTOPaMH
MECTHOTO IPOBETPHBAHHS.

4.27. O6uee KOJHYECTBO BO3/AyXa AJsi MPOBETPHBAHHS CTPOS-
1lerocsl TOPH3OHTa onpejensercs: no gopmyJie:

Omp=1,1 (2Qya+ZQu+20Qn s+20Qym) M3/MuH, (4.78)

rae 1,1 — KoadduuueHT, yuuTHIBalOWUA HepaBHOMEPHOCTb pacmpe-
JleJIeHNs BO3JlyXa Mo BhIpaGoTKaM;
Qys — KOIHYECTBO BO3AyXa [Jis MPOBETPHBAHHS YYacTKOB,
M3/MHH,

n-1

Qu= Y, Qun:+ 1,43g,, (4.79)

1==1

rae 1,43 — koaddununent cornacuo § 176 I1b;
Qan— KOJNHYECTBO BO3LyXa, INOLABAaeMOro B KaxIylo Bbipa-
6OTKY, HAXOASALLYIOCS B MPOXOJKE, M3/MHUH;
17— KOJHYECTBO I'PYIN HJH OTAEJbHLIX BEHTHJASITOPOB, pac-
CTOSIHME MeXJAy KoTopbiMu GoJiee 10 M;
gn — KOJIHYECTBO BO3JAyXa TPYNNbBl  BEHTHJASTOPOB HJH OT-
ZeJbHOTO BEHTHJISITOPA, KOTOpoe 3abupaeTcs mocjen-
HHM H3 o6Liel CTpyH BO31yXa;
Z(Qx — KOJIHYeCTBO BO3Ayxa ajsi 060COG/IeHHOTO NpPOBETPHBA-
HHS1 KaMep.



Mpumeuanne. [Tog yyacTKOM NOHUMAETCS FPYyNNa BEHTHAATOPOB HJIHM OJHH
BEHTHJATCD, HCXOAALLAaf CTPYA BO3AyXa KOTOPLIX fIONafaeT B OOILYI0 HCXOASALLYIO
CTPYIO BO3[yXa FOPH3OHTA.

Jlas npoBerpuBaHHs cKaaxa BM

Qx=0,07Vx M3/MuH, (4.80)

rae V — cymmapubiil 06bem BeIpaGoTOK cKiaaza BM, m3.
Has xamep ¢ paGoOTaOIIUMH 3JIeKTPHYECKHMH yCTAHOBKAMH

503N, (1 —:) kai
Q= % —1,

rie N; — MOUIHOCTb YCTAHOBKH (YYHTHIBAIOTCH OJZHOBPEMEHHO pa-
6oraiilie yCTaHOBKH), KBT;

i — K. 1. Z. 9JeKTPOYCTAHOBKH (JJIT HACOCHBIX YCTAHOBOK IPH-
HUMaeTCcsl PaBHBIM K. I. ZI. ABHrartess, a Ajs NOJA3eMHLIX
BaKyyM-HAaCOCHBIX  CTaHUHMH — paBHBIM  [IPOH3BEJACHHIO
K. II. JI. ABUTaTe/]sI H BaKyyM-Hacoca);

R; — Koo HIHEHT 3arpy3KH B TeueHHe CYTOK.

Jsist mpoBeTpUBaHUsI 3apsiIHBIX KaMep

31 lO“‘iZE,‘-ﬂ,ai'nﬁ[
i
26 — 1,

rae  E; — eMKOCTb aKKyMy/sTOpHOH Garapew;
Nai — KOJHYECTBO aKKyMyJsTOpPOB B 6artapee;
Ng: — KOJUYECTBO OJHOBPEMEHHO 3apsiiKaeMbix 6arapef, (npH
3TOM [0J/i’KHO BHIIOJNHATHCS yeaoBue Qx > 30 m3/mun);
2(Qu. s — KOJIHUECTBO BO3JyXa MAJAS TOAJepKaHHA BBIPaGOTOK;
2Qyr — yTeuxn BO3[yXa 4Yepe3 BEHTH/SIHOHHbLIE COOPYXKEHHS.
Pacuer Bo3nyxa nuisi noanepKaHusi BIpaGOTOK BHINOJIHAETCS MO
ux (akTHYeCKOH ra30o0HJIBHOCTH C NPOBEPKOH MO CKOPOCTH [ABH-
JKeHHs BO3lyXa:

M3/MHH, (4.81)

Q.= M3 /MuH, (4.82)

Qn. s > 60-S-vmmn, (483)

rae Qu sz — KOJIHUECTBO BO3/JyXa, MOJABAaEMOr0 B MOAAEPKHUBAEMYIO
BbIpabOTKY, M%/MUH;

S — mJouaip MONepeyHoro ceyeHHs BbipaGOTKH B CBETY, M?;

Umin — MHHHMaJIbHAsi CKOPOCTh JIBHIKEHHS BO31yXa B BbIpaGoT-

ke coraacuo [1B (Moxer GbiTh npuusTa paBHoit 0,25 m/c,

Ui KOHBEHEePHBIX BbIPA6OTOK BMECTO Umin INOACTaBJS-

eTcsl ckopocTb 1,3 M/c).

Tlpumeuanne: 128 nopaep:KHBaeMblX NOATOTOBHTENBHBIX BBHIPAGOTOK AJHHOI
He Gojee 30 M, B KOTOpHIX YCTAHOBJEHLI MEPEMBIUKH C JABEPSIMH, BMECTO pacueTa
A0 MHHHMAaJbHO CKOPOCTH KOJHYECTBO BO31YXa MOJXKHO ONDEAeNsiThCA N0 HOpMaM
VYTEUeK.

HopMsl yTeuek Bo3zyxa uepe3 NOJA3eMHble BEHTHASUIHOHHbiE COOPYXKEHHA MPH-
BefeHnl B Taba. 23, 24, 25.
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Ta6auna 23

HopMb yreuex (npu nmaomanx
Tun rayxuax nepemsiyex nepemsiuex, M?), M3/mun

2| 4] 7|10 15

BeTonHble, KaMeHHbIE, KAPNHYHHE, [1aKO- 7 10 J 13 16 19
6a0unbie, GETOHNHTOBME

Hypaxkosbie 11 15 20 24 30

IIpumeuanue: B coyuae mpuMeHeHHs MOKDHITHII H3 NoOJeypeTaHa HOPMEL yTeueK
B TabJ. 23 crepyer yMeHbUWNTD B 1,5 pa3za.
Ta6bruma 24

Hopwmet yredek (npH naomann
Tun nmepeMbiex u ABepeft asepeit, M%), M3 /MHH

15| 25| 35| 45| 55

OanocTBOpYaTHE IBEpH, YCTAHOBAEHHBIE:
B GETOHHBIX, KaMelliblX, KHPIHUHbIX,
MAAKOOJOUYHbBIX, OETOHHTOBAX HNepeMblUKax 34 37 41 — —_

B YYPAaKOBHX NMEPCMBIYKAX 38 41 45 — —
IByxcTBOpYarThie ABepH B BHPaGOTKax ¢
PENBCOBHM MYTEM, YCTAHOBJEHIIbIE:

B éeTOHHle, KaMEHHDIX, KHDUHYHBIX,
HITAKOOI0UHBIX, 6eTOHHTOBHX HEePEeMBbIYKaxX — 51 57 65 70

B uYpPaKOBHX HEPEeMBIYKAX — 55 62 70 75

Tabauma 25
Hopmbl yTedek BO3Ayxa,

Tun coopyxenus

M3/MHH
3arpysouHoe ycrpoficTBO B OKOJO-,
CTBOJBHOM JIBOpe: |
6e3 Oyuxepa (Teuku) | 240
¢ 6ynxepom i 100
Yyacrkosuit G6yHKkep | 30
lesenk-aa3 | 30

|
VYkasaHHble HOpMBI COOTBETCTBYIOT Hepenajy aasjeHus: 50 krc/m?2.
Ilpu npyrux nepenajgax jgaBJeHHsS HOPMbI yTe4YeK HepPeCYHTHIBAIOTCSH

1o gopmyle L
h
er = er.n ]/5—0’ (484)

rie Qyr — HOpMa YyTeuek uepe3 COOPYKeHHe TpH (AKTHYECKOM
nepenaje AasJjeHust, M3/MHUH;
Qyr.u — HOpDMA yTeueKk Yepe3 COODYIKeHHe NpH nepenane gasJje-
uua 50 kre/m2, M3/MuH;
h — bakTHueCKHH Nepenai IaBJeHHs (ompenessieTcd Ha OcC-
HOBAHHU 3aMEPOB IO HAHHBIM pacyetra JAeNpPecCHH Ilax-
THI), Krc/m2.
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NMpumedanye, [{as nonfepKuBanus BHIPAGOTOK HOPMY YTEueK depes mepe-
MBIYKH C JBePAMH CJeAyeT CPaBHHBATL C KOJHUECTBOM BO3LYXd, PACCYHTAHHAIM
coraacHo gopMmyne (4.83) u NPUHATL GOJMBUIYIO H3 STHX BEIHUHH.

HopMbl yTeuek yepes 11035l
Qyr. m==FKnep* Qyr. n M3/MHH, (4.85)

knep — KO9(PdHUIMEHT, 3aBHCALIMA OT KOJHYUECTBA TNeEpeMblUueK
B muo3e (TnpHHEMaercs paBHbIM 0,75 NMpH ABYX mepeMbly-
Kax, 0,66 — npu tpex u 0,57 — npu ueTHpex);
Qyr.r — HODMa yTeyeK BO3[yXa yepe3 OJHY NepeMbIUKy npu obuiem
mepenaje AaBJeHHs HA ULI03e, M3/MHH.

Hopma yTeuek yepes KpPOCCHHT omnpefiesisieTcsi KaK CyMMa HOPM
yTedeK udepes UNIO3bl (HepeMBIYKH), YMHOXeHHass Ha Koadduuu-
ent 1,25.

4.28. O6mas nenpeccHss rOpH30HTa ONpejensieTcss CyMMO# Ien-
peccuif, NOACYHTAHHOH IO OTHEJbHBEIM BHIpPab0OTKaM, KOTOpHIE CO-
€/lHHEeHBbl II0C/eIOBATENbHO B OJHY LeNb, NpeACTaBJAOUIYI0 Ha-
uboJibliee CONMPOTHBJICHHE IIPH €T0 MOATOTOBKE.

HayanbHO! TOYKOH oOTcYeTa MOCAeJOBATEJIbHOH LEeNH CJemayeT
CYHTATh BO3AYXONOAAIOUIHH CTBOJ OT paboyero ropH3oHTa, a KOHeu-
HOH — cOe/lMHEeHHe HCXOASIIHX CTPYH MOArOTaBIHBAaeMOT0 TOPH3OH-
Ta U AeHCTBYIOLLEH MIAaXTH.

O6miaa menpeccus:

hoGux = Ehrop + Zh;‘c KF/MZ- (486)

rae Zhrop — CyMMapHas JeNpeccHs 10 BHPabGOTKaM;
Lh, . — CyMMapHas AeNpeccHs MeCTHOTO CONPOTHBJIEHHS BHIPa-
60TOK, Kr/M? (OpUEHTHPOBOYHO NpuHHMaercs 15% ot
Ferop) .
Henpeccusi BHIpa6oTKH

h= %’1 Q2 =rLQ?, (4.87)

rae o — Ko3(pQHIHeHT a3pOAMHAMHYECKOrO CONPOTHBJIEHHMS BHIpa-
60TKH (NpHHHMAaeTCs B 3aBHCHMOCTH OT BHJA Kpelu H ce-

KT cek®
yeHHst BbIpaGOTKH), O

P — nepuMeTp NONEpPeyHOro ceuyeHHs BHIPAaGOTKH, M;
L — pyuHa npsIMOJIMHEHHOro ydacTKa BBIpPAOOTKH OXHOrO ce-
YeHHS, M;
S — ceuenve BbIpaGOTKU B CBETY, M2,
Q — KOJHUECTBO BO3JyXa, MPOTEKAIOIEro no BeIpaboTke, M3/ceK;
r — conpotusjieHHe 1 M BHPabOTKH.
Pacnpenenenne Boanyxa HO BEHTHJSIMOHHBIM CTPYsIM HeoOxo-
AHMO BHIDABHHBATBb IIyTeM YCTAaHOBKH B TaKHX BEIPAGOTKax mepe-
MBIYEK C BEeHTH/ISAIHOHHBIMH OKHaMH H T. II.
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4.29. Mocne onpeneneHuss Qrop U Aoom AOAKHA NPOU3BOLUTHCSH
NpoBepKa BEHTHJSTOPOB INIaBHOTO NPOBETPHBAHHSI HA COBMECTHYIO
pabory To ofecnedyeHnio BO3LyXoM pabouero H NOArOTABJIHBAEMOro
FTOPHU3OHTOB. YBeJiHueHHe POH3BOJNTENbHOCTH BeHTHJSTOPOB JOCTH-
raercs nyTeM H3MeHeHHs YHcJa 000pOTOB HJIM YIJIOM NOBOPOTA HX
JIONAaTOK.

4.30. KoaunuecTBo BO3AyXa, HeOOXOAHMOEe JJIsi NPOBETPHBAHHS
TYIIMKOBHIX BHIPAGOTOK, ONpele/sieTcsi MO BHIJENEHHIO MeTaHa HJIH
YIJEeKHCIoro rasa, no rasaM, oOpasylolUMCsi NPH B3PBIBHBIX pa-
60Tax, KOJHYeCTBEHHOMY cocTaBy paboralomux B HuX Jwojel. TIpo-
BepKa OCYILIECTBJsIETCS MO JONYCTHMOH CKODOCTH [BHXKEHHS BO3LY-
xa ¥ TemnoBoMy ¢akropy. Ilpunumaercsi HanGoJsbllee KOJHYECTBO
BO31yXa, ONpe/ie/ieHHOe YKa3aHHBIM MeTOLOM.

s BeipaGoTok npoTsikeHHocTbIo f0 300 M pacyeT BBINOTHSETCS
cpasy Ha MaKCHMaJbHYIO HX MIHHY. [dns Beipa6oTok Gosblued Mpo-
TSXKEHHOCTH AONYCKaeTCsl pacuyeT HA OTHe/bHBIE HEPUOABI HO MpO-
MexyTouHblM 3HauenusMm 300, 600, 900 M u T. 1., BK/AKOYAss MAKCH-
MaJbHYO0 IJIHHY.

4.31. Pacyer KosnyecTBa BO3/lyXa IO BhIJeJeHHIO MeTaHa (yrie-
KHCJIOTO rasa) MpPOM3BOAHTCH CJeAYIOLHM 06pa3om.

Ilpu B3puiBHOM cnocofe BbIeMKH Yris (st HIAXT, OMACHHIX MO
rasy)

Q - Slavrp 71 Is.n max
o kr SlS.Tp (Cmax - Co) —+ 18/3.n.max

rie (s o — KOJHUECTBO BO3AYyXa, KOTOPOe HeoGXOmMMO MOAaTh
B npu3aboiiHoe NMPOCTPAHCTBO BHIPAGOTKH, M3/MuH;
l5. 1p — paccTosiHHe OT KOHIIAa BEHTHJISILHOHHOro Tpybonposoaa
no 3a60st BHIpPAGOTKH, MPHHHMAeTcsl paBHbIM 8 M;
k. — koo duunent typOysneHtHol auddysun (MpHHHUMAET-
ca paBubiM 1,0 ass BEIpab0OTOK C MJIOILAa[blo MOMepey-
Horo ceyenus 10 10 Mm% u 0,8 — Gosee 10 M2);
I5. 1 max — MakcHUMaJibHOE MeTaHOBBlJejleHHe B npu3aboilHOM
MPOCTPAHCTBE MOCJE B3PHIBAHUS IO YIJO, M3/MHH.
IIpx n3BecTHOM (PAaKTHUECKOM MeTaHOBBILeJIeHHH

35Sy 0o 1y .
.y Al e , 4.84
mu ()Y T, + 1 ~VT3+1M/M"H (4.84)

3nech Sy — miouanb 3a6ost BEIpaGOTKH IO yrio, mM2;
lps — MOZBHraHHe YroJbHOTO 33605t 32 B3pHIBaHHeE, M;
v — CpellHsisi CKOPOCTb NPOBENEHHs y4acTKa BhIPa6OTKH, A/

KOTOpOro omnpejeneHo Iy, M/cyT;

Ts — NpOJOJKHTEJIbHOCTh NPOBENCHHSI YYacTKa BHIPAGOTKH
or nynkra 3 B 256—30 M no 3a6osi (cM. puc. 31 6);

T> — NpONOJMKHTENBbHOCTE INIPOBEJAEHUSI ydacTKa BBIPaGOTKHU
OT myHKTa 2 1o 3a6os (cM. puc. 31 a)

]m /MuH, (4.88)

ls.n.max =



Ecau Iy onpenensiioch mo dopmysae (4.90), npu pacuere cae-
nyer npuHEMath T3=0.

MakcnmanbHOe MeTaHOBBIJeJIeHHe B NpH3a60ofHOM NMPOCTPaHCTBe
TOATOTOBHTEJNbHONH BHIPAGOTKH TNOC/Je B3DPLIBAHHS MO YIVIIO MOXKeET
ObITh ONpe/ie/eHO Ha OCHOBAHHH ClelHaNbHBIX HAOJIONeHHN B Hel-
CcTBYyWOIle# BHIPpaGOTKe, NPOBOXMMOH NO TOMY Xe IJIACTy, HJIH TO
NPHPOSHOH METAHOHOCHOCTH. o

TIpu nabmonenusix onpenensi- 9 J—l
ercsi (paKTHUeCKOe METaHOBBIJe- _Jt
JieHHe C OGHaXKEHHBIX MOBEPXHO- |\ ——-— ——* 22—~

p |
cTeil maacTa Ha yuacTKe BIpa- feemmmm e
60TKH, KOTOpBII BOHpaercss co-
raacHo pHc. 31.

Hans onpenenenusi /¢ npous- 5
BOJAAT OTOOP NMpob H 3aMephl KO-

He Bopee 100m He |

JMYecTBa BO3AyXa B NyHKTax I, v

2, 3, ykazauubix Ha puc. 31. [Ipo- i
6bl OTOHPAIOTCS MOKPBIM CHOCO- |N —3o= —— = 2 5
60M ONHOBPEMEHHO H [IOJKHBI [ 85-5 R
XapaKTepH30BaTh CPEJIHIOI KOH- w *
LeHTpAlHI0 MeTaHa B NyHKTax 21 Lol |

samepa. Ot6op npo6 caenyer Puc. 31. Cxemn pacnofoxenns
NPOH3BOAMTL MOCAe MOrpyskw — "YAXTOB 329EPOB UL ompexe:
yIJsi, HO He paHee yeM yepe3 2 u *

1ocjle B3pbIBaHHA NO yriao. B nyHKkrax 2 u 3 mpoObl cjaenyeT
oTéupaTb He MeHee ueM uepe3 2 yaca IoCje B3PbIBAHHA IO
YIJIIO; B MyHKTax 2 4 3 — He MeHee NATH Npo0, B myHKTe 1 — He
MeHee Tpex. 3aMepbl KOJHYECTBa BO3JyXa NPOH3BOAATCA B MNYHK-
Tax 2 u 3.

IMpu momHocTn mnacra a0 1,5 M u M060fl AJAHHE TYNHKOBOM
yacTH BHIpaGOTKH, a TaK¥XKe NPH MOIHOCTH Iuacra Gosee 1,5 M u naiu-
He TYNHKOBOH uacTH MeHee 100 M MyHKTH 3aMepa pacnoJararoTcs
cornacHo puc. 31 a. Beanunna Iy B 3TOM ciayyae pacCYHTBIBAETCS
no cjaenywoilei popmyae:

I5=0,01Q2(Cs—C) M3/mu, (4.90)

rae Q2 — KoJIMYeCTBO BO3[yXa B NMyHKTe 2, M3/MuH;
C; 1 C; — COOTBETCTBEHHO KOHUEHTpAalHst MeTaHa B NYHKTax
1u2 %.
IIpu momHocTH naacra Gosee 1,5 M U AnHHE TYNHKOBOH YacTH
BoIpaboTku Gosee 100 M DYHKTHI 3aMepOB pacnoJaraloTcsi COrJiacHo
puc. 31 6, a Iy paccuuTeIBaeTcs mo dopmyJe

I$=0,01(Q2Co— Q3C;) m3/muH, (4.91)

rae Q3 — KOJHUYeCTBO BO3[yXa B NMyHKTe 3, M3/MHH;
C3 — KOHILeHTpaIHsi MeTaHa B nyHkTe 3, %.



Ecau npu pacuere no popmyae (4.91) noayuaercs /4<0,2 m3/MuH,
TO pe3yJbTaThl 3aMepoB B IyHKTe 3 OTOpachIBAIOTCA H NPOH3BOAHUT-
csl TOBTOPHHIN pacueT Iy no ¢popmyae (4.90).

IIpu H3BecTHOH NPHPOAHOR METAaHOHOCHOCTH MJACTa [ymmax pac-
CUHTHIBaeTcs no dopmyie:

(4.92)

Fan =007 by 1| X X, (10 = e )|

100

rae X; — ocTaTouHas MeTaHOHOCHOCTb YIVIsi IIPH aTMOochepHOM [AaB-
JeHHH, M3/T roploueil Macce (ompele-
Jasiercss no rpaduky puc. 32); X —

l;=3rr npupoaHass METAaHOHOCHOCTb IlIacTa
"i (npuHHMaeTcss MO JAHHBIM Te0JIOro-
B pPa3sBeIOYHBIX WJIH HAYYHO-HCCJEeN0Ba-
5 \ TeJbCKHX OpraHusaupuit), md/t; W —
4 NpHpOAHas BAaxHOCTb yrad, % ; Amp—
NpHpoAHAast 30/ILHOCTDb Yrist, % .
3 ~ it mnacToB TOHKHX M cpefHeil
2 MOILHOCTH NpPHOJHIKEHHO HPHPORHAS
Yo 6w e o4 o any,y, MeTaHoHocHoCTb
X = 2630 /5p.00 X
Puc. 32. Tpaduk a1s on%enene- = mv, + A1 X
nns pemmani C= o0 % (100 — l\’go-— Anp )]kl;' (4.93)

rlle vy — Cpe[Hsii CKOPOCTb NPOBeIEHHS BHIPAGOTKH, M/Mec;
k. — kosppunKenT, YUHTHIBAIOWHMA H3MEHEHHE MeTaHOHOC-
HOCTH C TJyGHHOH, MpH BelcHHH paboOT Ha raybHHax HIO
300 M HHXXe IPAHHIBI METAHOBOH 30HBI NPUHUMAETCS PaB-
HbIM 1, eclin pasHOCTb MeXXAy TJyOHHOH, KOTOpOH ompe-
HesisieTCsl MeTAHOHOCHOCTD, H TJIyGHHOH 3ajieraHust nedcr-
Byiollel BbIpaGoTKu He mpeBnimaerT 20 M ¥ PacCYHTHIBA-
ercsi no ¢dopmyne (4.94) mpu Gosnbwed pasHoctH. Ha
ray6unax 6osee 300 M HHXKe IDAHHIBI METAHOBOH 30HEI
NpMHUMaeTCs PaBHBIM | mpu pasHocTu raybus go 50 m,
a npu 6oJblIedl pasHOCTH PacCyUTHIBaeTcs Mo ¢GopmyJe:

K, = -ii"— (3.94)

3nech Xp u Xo — paccunthBaercs no gopmyJse (4.97);
m — MOIHOCTb INIACTa, M;
Inp. p — NpHBeJleHHOE MeTaHOBbLJeJeHHe B JAefCTBYOLIeN
HNOATOTOBUTEJbHON BHIPa6OTKe (COOTBETCTBYET Me-
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TaHOBBIIEJIEHHIO B BhIpaboTKe yepe3 1 mecsl moc-
Je HauaJsa ee HpOBe]IeHKﬂ), M3/MHH,

1
np¢ = 2 kT‘ (495)

rae n— 4ucjo onpeneienui I
/4, — KOJIHYeCTBO METaHa, BBIIEJSIONIErocs H3 NOATOTOBHTENb-

HOH BHIPaGOTKH IIPH OTHZEJbHHIX 3aMmepax, M3/MHH, Ompe-
Jeasietcs: no ¢popmyse (4.96);

kr; — Ko3Qduuuent, 3aBHCAWMA OT BpeMeHH T, MpOIIEALIEro

OT HayaJjia npoBelieHHs BHIpaGOTKH IO MOMEHTa omnpene-
genus [y, (onpenessercs mo tabu. 26).

Ta6auma 26

T, cyT. kry; } T, mec. ' kr, l T, mec. I k1,
| | | | |
5 0,40 1,0 1,00 i 3,0 1,73
10 0,57 1,25 1,16 3,5 1.83
15 0,70 1,5 1,29 4,0 1,88
20 0,80 1,75 1,40 5,0 1,94
25 0,90 2,0 1,50 — —
2,5 1,64 6onee 5 20

KonnuecTBo rasa, BbIAEJSIIOINErocss M3 BHIPAaGOTKH NPH OTHE/b-
HBEIX 3aMepax,
I =0,01 Q,,‘(C-.—'Co), (496)
rae Q, — KOJHYECTBO BO3AyXa B TYNHKOBOH 4acTH BHPAaGOTKH Ha
paccrosiaux 10—15 M ot ee ycTbs, M3/MuH;
C u Co — KOHLEHTPaUHsl rasa COOTBETCTBEHHO B HCXOAAIEH H3
BHIpabOTKH BEHTHJISIIHOHHOH CTPye H B MNOCTymalolieM
BO3WyXe 110 JaHHBIM J1ab0opaTOpHBIX aHaan30B, Y.
3navenns X u X, paccunteiBaloTcs 1o gopmyJie

e L(H — Ho) e ol [0,02 (H—Hy)+0,0015( V)27 42,5

1100 a,,
x [1 T o (H—Hy) + 5-10° } (4.97)

Xo =

H — rny6una pa3paGoTKH, I/ KOTOPOH pAacCYMTHIBAETCS MeTa-
HOHOCHOCTb;

Hy — ray6uHa pacmosioKeHHsl TPAHHLL MeTaHOBOH 30HBI, M;

Vr — Brixoa aetyunx Bemiects, %;

Qn,— YroJ majeHHs miacra, rpaf;
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A1 n— KO3(DOHIHEHT, YINTHIBAIOWAA BJIUsIHHE TEMIIEPATypPHl NMOPOL,
P 1,15 4+ 0,0007 H
140,024,

tn — TeMmnepaTypa nopoj Ha ray6une H, °C.
Has obaerdenns pacuetoB dopmyna (4.97) moxer GuiTh mpei-
CTaBJIeHa B BHIeE:

Xo=C-Dkr y M3/T roproyell MaccChi. (4.99)

(4.98)

3unauende C B 3roil popmysae onpenensiercs no rpaduky puc. 32,
D — no Homorpamme prc. 33.
4.32. KonnuecTBO BO3JyXa /[JIs NPOBETPUBAHHS BCEH MOArOTO-
BHTeJbHOH BHIDAGOTKH NpH JI00BIX criocofax npoBeaeHHs

_ 100 /5kun g4,
Q.= <= c, M3/MHH, (4.100)

rae Iy — cpefHee oxXHjaeMoe ra3oBblieseHHe B INOATOTOBHTENbHOMH
BeipaboTKe (npu pacyere 1o (GakTHYEOKOMY METaHOBbLLIe-
JIEHHIO), M3/MHH;
Ry n — K03(Q(PHLHEHT HEpABHOMEPHOCTH Ta3OBbiieIeHMs] B TOA-
rOTOBHTE/NBbHOH BhIpa6OTKe; NpHHHMaeTcs paBHbIM 1,1,
a B ycaosusix IloamockoBHoro 6accefina — 2,4 1ns BbIpa-
60TOK, MPOBOAMUMBIX B yroJibHOM MaccHBe, H 3,3 1Js BHI-
paGoTOK, TNpPOBOAHMBIX BIODHCEYKY K BHIPa6OTaHHOMY
NpPOCTPAHCTBY;

C — nonycTHMasi KOHLUEHTpaUHs ras3a B HCXOMsIIed BeHTHJA-
IIHOHHOH CTpPYye NOATOTOBHTE/bHOH BbHIPAGOTKH (NPHHHMA-
ercst coraacuo I1B), %;

Co — KOHIIEHTpAIlHs ra3a B CTPye BO3AYyXa, NOCTynalouel B NOI-
FOTOBHTE/IbHYIO BBIPaGOTKY (OmpejessieTcss MO pe3yJibTa-
tam 3amepoB), %. Haa maxt IToamockosHoro 6Gacceiina
ApH  060cO0JIEHHOM NPOBETPHBAHHH HOATOTOBHTEJbHBIX
BEIpa6oTok BMecTo C cjeayeT NPHHHMATh KOHIEHTPALHIO
YIVIEKHCJOro ra3a B aTMoc(epHOM BO3AyXe Ha TNOBepx-
HOCTH IIAaXTHI.

Oxupaemoe MeTaHOBHIeJIeHHe B BhIDaGOTKe HpH J060M Chno-

cobe MpoBelenHus onpeneserca no popmyJe

I =TI %’ ko k] M3/MHH, (4.101)
1pu pacqe're‘ no HpHpOllHOl’l METAaHOHOCHOCTH
. AM -3 100 - W - A"P ) 8
I,= (m+0,38monpk,-10 )(X——Xl 100 M3[MHH,

" (4.102)
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rie Ay — cpenusia noGblua yrisi B NOArOTOBHTeNbHOM BEIpaGOTKe,
T/CyT;
Ump — IVIAaHHPYyeMasi CKOpOCTb IIPOBeleHHSI INOArOTOBHTEJIbHOH
BHIPAOGOTKH, JJISi KOTOPOH pAacCUHTBIBaeTCA OXKHIAaeMoe
MeTaHOBbIJeJIeHHe, M/MeC;
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Puc. 33. Homorpamma nas onpegeteuns Beanguusl D B ¢op-
myae (4.99)

Um — CPeHssi CKOPOCTb TNpOBeleHus NelcTBylolne# BhIpaGoT-
KH, IJsT KoTopo# omnpejaeneHo Imp ¢, M/Mec;

k, — Ko>QdHUIHEHT, YYHTHIBAIOUWMHA H3MEeHeHHe MeTaHOOOHJb-
HOCTH BBIPABOTOK c ray6uHOH, Npu BelZeHHH paboOT Ha
ray6uHax no 300 M HHUXe IDaHHIB METAHOBOH 30HBI NpH-
HHMAaeTCsl PaBHBIM 1, eclH pa3HOCTb MeXIy TI1yOHHOM,
AJIsi KOTOPOIl OmnpefedsieTC MeTaHOOGHABHOCTH NOATOTO-
BHTEJNbHOH BBIPaGOTKH, H IIyGHHON 3aseraHust nefcTBY-
101lel BHIPAGOTKH He npeshimaeT 20 M, H pacCUUTHIBaeTCS
no dopmyne (4.103) npu Gosbiuell pasHOCTH; HA TJIy6H-
Hax Oosee 300 M HHXKE TPaHMIbI METAaHOBOH 30HBI NpH-
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HUMaeTcs DaBHHIM 1 mpu pasHOCTH TayGuHb A0 50 M,
a mpu GoaolueR Pa3HOCTH pacCUHTHIBaeTcs no Gopmysne

X, — X,

= .1
b= (4.109)
Xp u Xo—onpenensercs no ¢opmynae (4.97), a X; — no rpaduky
(puc. 34).
X,,ﬂ’/m
2 -2
o 20\
3
6 \\\
. N
2 T
0

L 8 12 f6 20 2, 28 32 36 LO V.Y

Puc. 34. 'paduk 3aBHCHMOCTH OCTAaTOYHOH METaHOHOCHO-
cri naacta X1 OT BHIXOAA JeTyYHx BeuiecTs V' mpu ompe-
JIeJIeHHOM TeMmepaType.

OxHpaeMoe BhJeJeHHE YIJEKHCJOrO rasa B NOATOTOBHTEJIbHOMN
BhIpa0GOTKe JJIsi LIAXT NOAMOCKOBHOroO 6accefiHa

I1,=0,25/4¢ (3 + é’%’—) M3 /MuH, (4.104)
rae Iy ¢ — cpendHee dakTHUeCKOe BHIIENeHHe YIJEeKHCIOTO rasa
B AefcTBYIOILYIO BHPAaGOTKY, M3/MHH,

Ing= =1nt (4.105)

rae lpp — NpoekTHasl AJIHHA BRIPAOOTKH, AJIs KOTOPOH BeleTcsi pac-
YeT OXHIaeMOTO ra3OBbIAEJNCHHUS, M;
Iy — cpeaHass JAJauHa JeHCTByIolled BpIpabOTKH 3a IepHOZ,
B TeYeHHe KOTOPOro H3MepsiJIoCh ra3oBbie/eHHE, M,

" n

M, (4.106)

!, — pauHa neficTByloulell BBIpaGOTKM NIPH OTHEJbHLHIX 3aMepax ra-
30BBICIEHHSM, onpefeaserca 1o ¢dopmyae (4.96).
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Jns npounx GaccefiHOB

Lop
I, = Ihg=2 M3/MuH,
I
4.33. Pacuer koJuuecTBa BO3JyXa IO rasaM, o6pa3ylolHMCS
IpH B3PHIBHHX paboTax:

225‘/ BIBBS ln 068 Mm3/MuH, (4.107)

YT P

rie T —BpemMs TpOBeTPHBaHHS BHIPAOOTKH NOCJe B3PbIBAHHSA
(npunumaetcs coryiacHo I1B), mun;
B — KosnnuecTBO OZHOBpeMeHHO B3phiBaeMhXx BB, kr;

Isg — rasopocts BB, a/kr (npHHHMaeTcs paBHOH 100 J/KT TIpH
B3PbIBAHHK NO yrao ¥ 40 J/Kr — npH B3PHIBAHMM TO MO-
poxe);

S — cpenHsis miowlaAb NONEPEYHOro CeueHHs] TYMHKOBOH YacTH
NOArOTOBHTEJIbHOH BHIDAGOTKH B CBety, M2
Jaa BHPaGOTOK TIepEMEHHOTO CeYeHHs

§_Sh+Sht..+SkL
L+ L4+, ’

S1, S, ..., Sp — MiOLIaxb NONEPEYHOro CeueHHs OTHENbHBIX YYacTKOB
BLIpaGOTKH, M?%;
U, 1y, ..y ln — IAIMHA 3THX YYACTKOB, M;
ln — nJIMHA TYNHKOBOH vacTH BRIpPaGOTKH, M ([Js BhIpa-
60TOK GOJbLIOA NMPOTSXKEHHOCTH BMecTO I, NMOACTaB-
JsieTcs KPHTHUECKas JJHHA lpmax, ONpeleliseMas
coraacHo n. 4.34);
Roos — KO3 HIMEHT, YYHTHIBAOWMA OGBOAHEHHOCTb BHIpa-
60TkH (MO AaHHBIM Ta6a. 27);
Ryr. xp — KO3QOHUMEHT yTeueK BO3AYXa B BEHTHJSIHOHHHIX
Tpy6ax (ompeaensiercs cordacuo n. 4.35).
4.34. KpuTHuecKas JJMHA BHPaGOTKH

BIBB k'r. c
Sk

(4.108)

L. max = 12,5 (4.109)

rae Ry ¢ — k03¢ duuueHT TypGynentHoR nudPpy3un noaHOA cBoGOA-
HOM CTpyH onpefeasiercs no Tabn. 28 B 3aBHCHMOCTH

L.
OT BeJIMYHHE =P
Tp-n
3. 1p — paccTosiHHe OT KOHIIa BEHTHAALHOHHHIX Tpy6 no 3abos
BuipaboTku, M (npuruMaercs coraacho I1B);
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Ta6aunma 27

XapakTepucTHKa BHPa6oTOK kosn
|
CrtBoanl cyxue (nputok A0 1 M3/4) # o6BoaHeHHble ray6uHOMH
6onee 200 M. 'opusoHTaabHBe U HAKJIOHHHE BHPAGOTKH NPOBOASTCH
O CYXUM MOpOAaM 0,8
Creoan o6BojHenHble (npHTOK Ao 6 M3/4) rayGuuoit 6onee 200 M.
FopusoHTaabHble H HaKJIOHHBIE BHIPAOOTKH YAaCTHYHO HPOBOASTCA IO
BOJOHOCHBIM FODH30HTaM (BJIaxHbie BbIPaGOTKH) 0,6
CtBOanl o6BOAHeHHbIe (MpuTOK OT 6 A0 15 M%/u), Kanek B BHAe
noxas. opusonTajibHbie H HaKJIOHHBIE BHIDaGOTKH Ha BCIO MJHHHY
NPOBOAATCS MO BOJZOHOCHLIM NOPOXAM HIH € NPHMEeHeHHeM BOASHBIX
3aBec (06BoZHeHHbIE BHIPAGOTKH) 0,3
CrBoanl o6BogHeHHble (nputok Ooaee 15 M3/u), xamex B Bule
JHBHA 0,15
Ta6auuma 28
la-Tp k 13~Tp kT la-TD k ls-'rp ¥
drp-n e drp.n ¢ d'rp.n e dTp.n e
3,22 0,247 4,80 0,300 9,60 0,529 30,8 0,810
3,58 0,262 5,40 0,335 12,10 0,600 48,1 0,873
3,93 0,275 6,35 0,395 15,8 0,672 84,5 0,952
4,28 0,287 7,72 0,460 21,5 0,744 193,5 0,965

drp.n — NpUBeleHHBIA AHAMeTD BeHTHJISIHOHHBIX Tpy6, M (mpH
pacrnosioXXeHHH BEHTHJ/ISLHOHHBIX TPy6 B yriay BbIpa-
60oTKH paBeH 2drp, a NPH PACHOJIOKEHHH Y CTEHKH, NO-
cepelHiHe BBICOTH HJIH IIMPHHBI BHIpAGOTKH 1,5drp);
drp — JeACTBHTCALHBIA JHAMETDP BeHTHJUSILHOHHHIX TpYy6, M.
4.35. 3nauenus ko3 dHIHEHTA YyTeyeK BO3JyXa [Jisl FTHOKHX BeH-
THAAUHOHHBIX TPy6 anamerpoM 400—600 MM npn AaHHe 3BEHBbEB
20 m nmpuHHMalOTCst 1o Taba. 29, a Npu YBEJHYEHHH YHCJA CTHIKOB
3a cyeT NpHMeHeHHsl 5- Han 10-MeTpOBBIX 3BeHbeB H (HACOHHBIX
gacred — 1o ta6a. 30.
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Tabaunua 29

HOnuna tpy6o- [anHa TpyGo-

npoaozzg,y M kyrp npoBOAd, M kyr.1p
50 1,04 600 1,35
100 1,07 700 1,39
150 1,11 800 1,43
200 1,14 1000 1,54
250 1,16 1200 1,76
300 1,19 1500 2,09
400 1,25 2000 2,63
500 1,30



Ta6auna 30

O6umee uuciao O6uee yucao
CTHKOB B TpY- kyrrp CTHIKOB B TpY- kyr1p
6onposone 6onpoBojie

Jlo 4 1,04 18—20 1,23
5 1,05 21—25 1,30
6—8 1,07 26—35 1,33
9—11 1,11 36—45 1,43
12—14 1,15 46—55 1,54
15—17 1,19

3Havennss Ko3pHLUHEHTa yTeyek AJsi THOKUX BEHTHJSILHOHHBIX
Tpy6 nuamerpoM 700—1000 mwm npu anuse 3Besbes 10 M npHHHMA-
ercs no taba. 31.

Ta6auna 31
. Iauna Tpy-
ﬂ:g::o;gy%) kyrwp | Gonposoaa, kyz1p
’ M

100 1,07 900 2,27
200 1,13 1000 2,63
300 1,22 1200 3,23
400 1,32 1400 4,00
500 1,41 1600 4,75
600 1,54 1800 6,25
700 1,72 2000 7,15
800 1,96

3Hauenne KO3((HUIHEHTa yTeyeK Vi MeTaJJIHYeCKHX TpyGonpo-
BOJOB onpefiesietcs: no ¢popmyiie

1 L _
k)’T-TP = (‘“3“ kyr .c‘r'd‘rp l:: VR -+ 1)

2
’

(4.110)

rae Ryr. cr — KO3(Q(QHUHEHT yAeNpHOH CTHIKOBOH BO3JyXONpOHHIae-
MOCTH (NmpHHHMaeTcsd no taba. 32);
I3s — AJnHA 3BeHa (TpyO6nl), M;
Lyp — nnuHa TpybonpoBoja, M;
R — aspoaunHaMuueckoe CONpOTHBJAEHHe TpyGomposona Ges
ydyeTa yTeuek, ku;

R=165Lm 4.111)
az,
rae a — K03 (PUIHEHT a3pOAHHAMHYECKOrO CONPOTHBJEHHS TpyG6o-
poOBO/a, Krc-cek?/m* (npuHAMaetcs no taba. 33).
4.36. Pacuer xosnuecTBa BO3AyXa MO UHCAEHHOMY COCTaBy pa-
6GoTaromux B BHIpaboTKe JIOAEH:
Qs.x=6-m M%/MHH, (4.112)
85



Ta6bnuua 32

Kosdounuent yaeabHoit CTHKOBOiH

KauectBo coexnnnenu
A s 1py6 BO3AYXONPOHHIAEMOCTH

YnoBaeTBOpHTEABHOE 0,002—0,005
Xopoee 0,001—0,0002
Ta6aunna 33
d, M I a l d, »n a
0,4 0,00036 0,8 0,00029
0,5 0,00035 0,9 0,00028
0,6 0,00030 1,0 0,00025
0,7 0,00030 1,2 0,00021

rae m — MakCHMaJbHasg YHC/JIEHHOCTb OZHOBDPEMEHHO PaboTaloUIMX
Jofieft B BeIpaboTke.
4.37. as nopauyu B 3a6oi nmpHHHMaeTrcsd Hau6GoJbllee KOJHYECT-
BO BO3/lyxa, NOJYYeHHOe NPH pacyeTax HO BHIMIEH3JIOXKEHHHM (ak-
TOpam.
IIpuHATOE KOJIHYECTBO BO3JyXa NPOBEPSIETCH:
— 10 MAaKCHMAaJbHOH CKODOCTH €ro OBHKEeHHS
Q5. > 60v2-S M3/MuH, (4.113)
rie Uz — MHHHMaJbHO JONYCTHMAasi CKOPOCTb ABHXKEHHSI BO3AyXa
BIO/Mb BbIPaGOTKH, M/cek (mpHHHMaercsi corsacuo I1B);
S — nyomwaap MonepeyHoro cedeHHs BHIpAOOTKH, M?;
— [0 CKODOCTH [BHXKEHHsI BO3/]yXa B NpH3a6OAHOM MpOCTpaH-
CTBe NOJIFOTOBHTEIbHON BEIPAGOTKH
Qa.x > 208 -vs. min M3/MHH, (4.114)

Vs, min — MHHHMAaJIbHasl CKOPOCTb ABHIKEHHsl B NMpPH3a6OHHOM IIpOCT-
paHcTBe BhIpaGoTKH, M3/cek (mpuHHMaercs corjacHo IIpa-
BH1aM 6e30MacHOCTH B 3aBHCHMOCTH OT TeMIepaTyphl
BO34yXa);

— MO TNPOrHO3HPOBAHHIO TeMINEPaTYPHBIX YCJIOBHH — COIJIACHO
«BpemeHHOl MeTOMKe MO NMPOrHO3HPOBAHHIO TEeMNEPATYPHBIX YCJO-
BHA B TYNHKOBLIX FOPHBIX BhIpaGOTKax», paspaborannoi MakHHH.

4.38. asi mpoBeTpHBaHHS TYNMHKOBLIX BHIPA6OTOK IJIHHOH 10
1000—1500 M MoryT npuMeHsiTbcst rHGKHe TpPyOONPOBOABI, CBHILIE
1000—1500 M — xecTKHe.

Ilpu BhiGope THNA TPyGONMpOBOAa MOXKHO MOJIb30BATbCA H3BECT-
HeIMH faHHBIMH [7]. OcHOBHbIE TeXHHKO-3KOHOMHYECKHe NOKa3a-
TeJIH BEHTH/IALHUOHHBIX TPYO NpHBeleHH B TabJ. 34.

4.39. [nss npoBeTpUBAHHS TYNHKOBBIX BHIPA6OTOK DEKOMEHAY-
IOTCSI OCeBble W IeHTPOGeXHble BEHTHJATOPHl (cM. Taba. 35).
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Ta6bauna 34

TexHHKO-3KOHOMHYECKHE TOKA3aTelH
Tpyo6wu INHHA 3Be- | CPOK CAYXK- |ONTOBas Le-
AHAMETD, M Ha, M 6bi, neT | Ha, Py6/KrT
CraabHble ¢ STOKCHAHO- 0,3; 0,4 3,0 5,0 0,34
NEepPXJIOPBHHHAOBLIM TO- 0,5
KpbITHEM 0,6; 0,7 3,5
0,8
0,9, 1,0 4,0
12
Fubkue na wedepHoi 0,3; 0,4 5,0 1,0 1,85—2,60
OCHOBE C ABYXCTOPOHHHM 0,5
PE3HHOBLIM NOKPHTHEM 0,60;80,7 10,0
0,9; 1,0 20,0
1,2
T'u6kue Ha CHHTETHYe- 0,3; 04 5,0
Koil ocHOBe ¢ mOJHXJIOp- 0,5
CBHHH/IOBBLIM MOKPBITHEM 0,%; 80,7 10,0 1,5 1,30—3,00
09; 1,0 20,0
CTeKJIONAaCTHKOBHE H3 0,3; 0,4 4,0 5,0 1,5
PYJOHHDPOBAHHOTO CTEK- 0,5
JIONAacTHKA 0,6; 0,7 6,0
0,8; 09
1,0

B oceBrix Bentuastopax BM u BMII mpeaycMoTpeHa BO3MOXK-
HOCTb PeryJHpPOBAaHHS NPOH3BOJAHTEJBHOCTH: 33 CUeT NMOBOPOTA JIO-
NaTOK HaNpaBJsIOUIEro annapara B BEHTHISATOPAX C 3JEKTPHIECKHM
OPHBOJOM M NEPEKPHITHEM YacCTH KaHANOB (B BEHTHJSATOPAX C NHEB-
MaTHYeCKHM JBHratejeM). K BeHTHJAATOpaM clellyeT NMPHCOeAHHATH
rayumnTeay wyma tana FHL

4.40. Pacuer npoussogutesbHoctd BMIT:

Qs=Fkyzr. 1pQs.n M3/MHUH. (4.115)
TIpH 5TOM ROJIXKHO BBHINOJIHATBCH caIefylolliee yca0BHe:
Qo >y p Qaun M3/, (4.116)
rie Qs — npousBogutesbHocts BMII, m3/mun;
I«zy”rp KO3(p(HIMEHT yTeueK BO3[yXa B BEHTHJSALHOHHEIX TPY-

6ax Ha yuyactke or BMII no yctesi BHpaGoOTKH, NpH
ycranoske BMII ne nanee 50 M or ycTbst mpHHHMaeTcs
paBHBIM 1, a npn GOJBIIMX PACCTOSHHSX OMpENesercs
no ta6.. 29, 30, 31 uau dopmyae (4.110).
4.41. KonuuectBOo BO3AyXa, mocTynaiouiero k Bcacy BMII, noa-
JKHO YIOBJIETBOPSITH CJEAYIOUHM YCJIOBHSIM:
— 1751 J1060r0 OTAENBbHO YCTaHOBJeHHOro BMIT
Qse > 1,43Qp M3/mMuH, (4.117)
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Ta6auna 35

BenrtHn
loxazarenn MPOXOMKA | CBM-5m | CBM-6m
Juamerp pa6ouero xomeca, MM 510 510 600
Ckopocrb Bpameins, ob6/muu 2950 2950 2050
IIpou3BoOAHTEALHOCTD, M3/MUH 145—225 110—230 190—420
JlaBaenne, kr/m? 240 - 50 168—70 245-—-120
K. 0. X. BeHTHISATOPOB 0,70 0,70 0,75
MoumHoOCTh 34€KTpOUBHTaTedst, KBT 9,5 5,5 14
JlaBaenne cKatoro BO3AyXa, aT™M - — —_
Pacxox cxaroro BO3ayxa npH Ras- — — —_
AeduM 5 at™, M%/MHH

OcnosHble pa3mMeps, MM:

AnHHa 873 610 630

WHpHHA 640 625 700

BHICOTA 690 690 770
Macca, xr 265 175 | 265
OnroBas LeHa ¢ ABurateieM, pyo0. 225 | 174 i 224
3aBOX-H3rOTOBHTEMD Tomckuil anexTpoMexaHHuecKuil
BHnycxaerrcﬂ A0 1972 r. l A0 1973 r. [ pils) 1973 r.

Beutn
oKasarTe
n ™ BMM-5 | BMI-6 | BLO-06
Huamerp pabouero xoneca, MM 500 600 600
CKOpOCTb BpaieHus, ob/miH 3200—3500 | 2000 - 3300 2970
T1poH3BOAMTENBHOCTH, M¥/MHH 10—270 120—4%0 60—462
JlaBnenue, Kr/m? 220—80 290—60 620—265
K.l . Ji. BEHTHAITOPOB 0,71 0,72 0,76
MOIHOCTD 31EKTPOABUTaTENs], KRBT — — 50
JlaBnenue cxaToro BO3ayxa, aT™ 5 3-5 —
Pacxon cxkaroro BO31yXa lpH LaBs- 48 9,5—19,5 —
JdeHHun S aTM, M% MHH
OcHoBHble pasmepsl, MM:
AJAHHE 380 700 1650
mHpHHA 670 805 1450
BHICOTA 680 855 1500
Macca, Kr 75 220 608
OnroBasa ilesa ¢ ABUraTeaeM, pyo. 180 600 1605
3aBOA-H3TOTOBHTEAD PyTtueHKOB-
CKHH pYRO-
pPeMOHTHBI
3aBOR
Brinyckaetcs Cepuiino Mo exuHHY-
HBIM 3aKa3aM
¥) C snexkTpojBurareneM **) M3/cex

AATOPH
BM-5u BM-6m BM-8m BM-12m
500 600 800 1200
2940 2940 2960 1470
100—280 140—480 240—1780 600—1920
240—120 195—120 420—80 380—80
0,75 0,76 0,80 0,82
13 24 55 110
935 1050 1460 1900
650 730 680 1350
670 750 1000 1500
250 350 650 2000
240 I 500 1200 2500
3aBoa HM. BaxpymeBa
c 1972 r. | c 1973 r. | c 1974 r. | c1974 r.
Mponoaxenune tabauun 35
AATOPH
B1I-7 BLIMA-8 ; BLIO-1,0 BILIT-16
{
750 800 ' 1000 1600
3000 2980 1485 975,1475
84—660 300—1320 i 150—960 6—36,10—46%*)
1080—~100 920—250 ; 435—250 115—400
0,80 0,85 i 0,76 200-920
75 125 100 0,865
— —_ i —
| _
- - |
1495 3550 3015 4595
1200 1510 | 2865 2940
1430 1720 2285 2830
1400 3064 ! 2702 7730*)
1660 4000 1270
c 1972 r. Cepuiino ; He Bmmyckaercs i
B3aMeH
c 1974 r. BLO—1
cepHiiHO
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ans Jaio6oi rpynnst BMII, pa6oramomux Ha pasHble TPYOONPOBOILI
M YCTaHOBJIEHHLIX B OJJHOM MecCTe,

Qsc > 1,432Qp M3/MuH. (4.118)

MNMpumeunanns: 1. BMII, paGoraiomue nociexnosatesbHO Ha OZHH Tpy6ompo-
BOI, CJENYeT PacCMAaTPHUBATbh KaK ONUH BEHTHJATOP.

2. BMII cuHTaloTCs YCTAHOBJEHHHIMH B OJHOM MeCTe, eCsIM PacCTOsHHEe MeX-
oy Humu He npesmmaer 10 m. Ilpm paccrosaun ot Guamkafmero BMII Goaee
10 M BeHTHASTOP CYHTACTCSI YCTAHOBJSHHHIM OTAEJbLHO.

4.42. Tlpsn npoBeZeHHH NapasesbHBIX BHIPAOGOTOK, NPOBETPH-
BaeMBIX 3a cueT OOliemaxTHOH ZerpeccHd W mnpu nomown BMII,
pacuyer KOJIHYecTBa BO3JyXa A/ TYMHKOBOHA yacTH BHIPAGOTKH NPO-
U3BOAUTCA coriacHo mm. 4.31—4.34, a KonuyecTBO BO3AyXa, moja-
BaemMoro K Bcacy BMII, monxHO cooTBeTCTBOBaTh TPeOOBaHHIM
n. 4.41 u caeayouemMy yCJIOBHIO:

100-74ap
Qe > 05-C, M3/MHH, (4.119)
rae Iuap — BblllesieHHe MeTaHa B MapaJuleNbHOA BHIpAGOTKe OT ee
K Hayaja a0 MecTa ycraHopku BMI],
S \ L [ m3/MHH (ompene/isieTcs Ha OCHOBaHHH
18 3aMepoB).
'8 \ 4.43. KosnuecTBO BO3AyXa, KOTO-
’ \ poe HeoGXOIMMO MNOZABAaTb B YCTbe
14 napaJJjie/IbHOR BbIpaBOTKH,
12 0,01 n,%,
19 } \ QI MP_'QBC(I_!""’_—F‘) Ms/MHH»
| \\ (4.120)
08 NN
08 \ rAe Mg — YHCJO IlepeMblyeK OT YCTbS
2 4 8 8 0SM napannenbHoit BEpaGOTKH 1O MecTa

Puc. 35. Tpaguk onpeienenns YC1AHOBKH BMIT; knp — npuBesennbie

ko3¢ dmunenta npusenenns mao- YTEUKH BO3ayxXa, TMPHHHMAIOTCE IO

WAL NepeMbiuKH. Taba. 36; ks — Ko3pduiHeHT mpHBe-

JAE€HHA NJI0IIaand nepeMbplYKH (onpenenxemcn B 3aBHCHMOCTH OT ILJIO-
Tabnuna 36

Tunsi nepeMbiyex knp
HInako-n 6yTo6GeTOHHBIE 1,05
Kamennnie 1,20
[InakoGrounsie 1,40
Yypaxosbie 1,75
Jomareie 2,45

Hmajgn nepeMbiukd S no rpaguxy puc. 35).
90



BopgooTtans

4.44. [Ins ocyuleCTBJEHHS BOLOOT/IHBA IIPH CTPOMTEJBLCTBE rO-
PH30HTa MNpelycMaTpHBAeTCsl YCTPOHCTBO BPEMEHHOH TIJIaBHOH BO-
JOOTJIHBHOA YCTaHOBKH, KOTOpas JOJXKHa COCTOSITb M3 JBYX Hacd-
coB (He MeHee). Kaxawli Hacoc HoJKeH ofecleyHBaTh OTKadKy
pPAacyeTHOrO IPHTOKA BOXHI.

Hacocbl BpeMeHHOr0 IJ1aBHOTO BOJOOT/IHBA PacloJaraloTcs B Ka-
Mepe OXHAAaHHS WJIH B cOOHKe MeXJIy CTBOJAaMH, pasMepnl KOTO-
PBHIX oOmpeleJsioTcs raGapHTaMH HacocOB H BPeMEHHOH 3JIeKTpo-
CTaHIIHH.

4.45. TIpu BpIGOpE MPOH3BOAUTENBHOCTH HAacOCa BPEMEHHOTrO BO-
JOOTJIHBA M ONpeeJeHHH pe3epBHOH eMKOCTH BOZOCOODHHKA 4aco-
BO NIPHTOK BOAH CJefyeT NPHHEMAaTbh paBHHM 30% OT BOXONpPHTOKA
TIPH 3KCIJyaTallHW IIAXTH (Ha OCHOBAHWH NMPAKTHYECKHX HAHHBIX).
IIponsBoauTebHOCTD Hacoca AJisi OTKAYKH CYTOYHOTO MPHTOKA BOJH
paccunThIBaeTCs HCXOAS M3 16-yacoBoit HX paGoTHL.

4.46. lo oGopynoBaHHSI NMOCTOSIHHOrO BOJOOTJHBA H YCTPO#CT-
Ba NOCTOSIHHOTO BOAOC6OpDHHKAa HeoOXOIHMO NpelyCMaTpPHBATb Bpe-
MeHHBIH Bonoc6opHHK. OH HOJ/KeH OHITh PAaccYHTaH Ha 4-9acoBO
TIpHEM BOJBI H HMeTb YCTPOHCTBO A/ YHCTKH.

4.47. BpeMeHHOH BOJOOT/IHBHOW YCTAaHOBKOA BOJa NOArOTaBJIH-
BaeMOro rOpH30HTa OTKAYHBAETCS 1O BPEMEHHOMY HJIH IOCTOSIHHO-
My TpyGONpoBOAy B BOAOCOODHHK BhlleseXamlero rOpH30OHTa.

4.48. Tlpn npoBeneHHH BHIPaGOTOK OKOJIOCTBOJILHOTO ABOpa BOAA
TIOCTYNaeT BO BpEMEHHBIH BOAOCOOPDHHK 1O TNPOQHIHPOBAHHBIM
kaHaBKaM. M3 BHIpaGOTOK, HaxONSIIIHXCS HHXe YPOBHS NpOodHIH-
POBaHHOM KaHaBKH, BOJA IepeKauHBaeTCsd YYaCTKOBHIMH HACOCAMH.

W3 BrIpaGoOTOK, NPOBOJHMHIX CO CTODPOHB BEHTHJSIIHOHHOTO
CTBOJIA, BOJA OTKAaUHBAeTCs IPH NMOMOLH 3yMn(OBOro BOAOOT/IHBA.

4.49. Tlpn npoBeleHHH HAKJOHHHX BHPalOTOK C HOATOTaBJIH-
BaeMOro TODH3OHTAa BOJOOTJHB OCYIIECTBJISIETCS NO CTyNeH4YaToi
cxeMe: BoJa H3 3a60s1 oTKauMBaeTcs 3aGOAHHIM HacoCOM B IpoMe-
JKYTOYHYI0O €MKOCTb, pa3MellaeMyl0 B HHIIe HJIH B cOOHKe MeXIy
ABYMSI NMPOBOJHMBLIMH BHIpaGOTKaMH, a OTTyAa NepeKayHBIM Haco-
com mojaercs B BOAOc6OpPHHK paGouero ropusonTta. IlepexauHoft
Hacoc pacnoJiaraeTcsi HHKe INepeKauHOH eMKOCTH, 4TOGHl OH BCeraa
HAXOLHWJICS TOJ 3aJHBOM.

4.50. B kauecTBe NepeKayHbIX HACOCOB BPEMEHHOTO BOJOOTJIHBA
pexoMenayioTes neHtpobexunle Tuna MC, K, BM-18 u npyrue (Bbi-
61paloTCst B 3aBHCHMOCTH OT IPHTOKAa H TeOfe3HYeCKOH BBICOTHI
noabeMa BoOAb!). Il OTKauku BOABI M3 3260 NPOBOAHMMBIX BBIpa-
6oTox Heo6xoAMMO mpuMeHATh Hacock H-1m, H3VY-1, «<MamoTka»,
BHM u npyrue; 1js nepeKaukd BOAH B BhIpaboTKax ¢ yrjioM Ha-
KnoHa 6onee 20° — mopiHeBBle HJH LIeHTPOOEXHBIE NMOJBECHbIE Ha-
COCHI.
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4.51. Bu6op nepekayHbIX HACOCOB BPEMEHHOrO BOJOOTJHBA Cile-
AyeT NPOH3BOAHTH HCXOAf H3 3a[JaHHOTO 4YaCOBOTO MPHTOKA BOAB
TIPH YCJIOBHH OTKaYKH CYTOYHOro mpHuTtoka 3a 16 gacos (§ 531 I1B):

Qﬂac="—2ﬁl"“ﬁgq_‘= 1,5 Qu M¥u. (4.121)

TpeGyemblii TOJHBIA HAaNoOp Hacoca ONpefesseTcs reofe3HYeCKOH
BEICOTOH NMOABEMa BOJALI, THAPABJHYECKHMH NOTEpPSMH B TpyGompo-
BOZe, apmarype H (DAaCOHHBIX YaCTSX, BeJHYHHOH CKOPOCTHHIX IIO-
Tepb Hacoca BO BCAChIBawlUleM H HarHeraTeJbHOM TPyGONIpoBOJax
¥ 0OBEMHBIM BECOM INAaxXTHOH BOJHI.

4.52. INorpe6Has MOLIHOCTb 3JEKTPOABHraTesNss Hacoca

Qu-H'y
N=1,15- 3600102 7 kBT, (4.122)
riae Qn — (daxkTHueCKas NPOM3BOMHTEJBHOCTh Hacoca, M3[u;

1 — OGBEMHBIN BEC LIAXTHON BOMBI, KrfMS;

H’ — noaublfi Hanop, pa3BUBaeMbIi HacocoM npu GaxTHye-

CKOH TIPOM3BOJHTENbHOCTH, M;

1,15 — KoadduumeHt sanaca.

7 — K. I. . Hacoca.

4.53. [luaMeTp HarHeTaTeJbHbIX TPY6G NpH 3aJaHHOH NpPOH3BO-
IMTeJbHOCTH HAacOoca NPHHHMAaeTcss B COOTBETCTBHH C JHaMETPOM
HarseraTe/JbHOroO matpyoka.

Juametp Tpy6onpoBofa NpH NPUHATOH cpelHeH CKOPOCTH [BH-
JKEHHSA B HEM BOZH

— // 4- QH — QH
D=1/ - S0, 3600 oozl/ , (4.123)

rie Qn— NPON3BOLUTENBHOCTL Hacoca, M3/u;
Vs — cpesHsiss CKOPOCTb JBHIKEHHS BOABI B TPYOONpOBOZE, M/cCeK
(npuusira pasHo# 1,2—1,5).
Hcxons u3 pacueTHOro guamerpa TpyGomnpoBoja NoxGHpaloTcst
Tpy6st mo 'OCTy, nmocse yero ompenessietcsi AeACTBHTENbHASI CKO-
pOCTb IBHXKEHHSI BOIBI:

= 0,0004 Q— M/CeK. (4.124)

4.54. Ins WaxTHOro BOAOOTJHBA PEKOMEHAYIOTCS TPYGHI CTajb-
Hble BOJOra3oNpoBORHbIe H CTaJbHEle GeCIIOBHBIE TFOpsiyeKaTaHble
no FT'OCT 3262—62 u I'OCT 8732—70.
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Pasngea 5
SHEPIOCHAB)XEHHE

CxaThi BO3AYX.

5.1. Pacuet ceTH €XaToro Bo3fyxa CJelyeT NMPOH3BOAHUTb Ha OC-
HOBAHHH KaJieHIapHOTO IJIaHa PasBHTHA TOPHbIX paboOT Ha TropH-
30HTe C YKa3aHHeM THIA H KoJH4YecTBa paloTalOL(HX NHeBMaTHue-
CKHX MalyH B HauboJiee HarpyKeHHYI0 CMEHY.

5.2. Cxema NHeBMAaTHUYECKOH CeTH COCTABJ/SETCH HA NEPHOA MakK-
CHMAaJbHOTO ee pa3BUTHA. Ha Heft J0/KHB OBTL HaHECEHH BCe TPY-
GonpoBOABl, MX AHAMETPhl; yKa3aHBl pacxoj CXKaToro BO3AyXa Ha
OTJeJbHBIX y4acTKaX, ero JaBjieHHe B Hauaje y4acTKa M IIOTepH
Ha CaMOM Yy4acTKe.

[sist yuacTKOB, KOTOpble IeHCTBOBAJH A0 NepHOLA MaKCHMaJb-
HOTO Da3BHTHsI IIHEBMATHYECKOH ceTH W OyAyT AeHCTBOBATh IoOcie,
pacyeTsl COCTABJSIOTCHA OTAENDbHO.

5.3. OO6wmit pacxox cKaToro BO3AyXa (NIPOHU3BOAHTENbHOCTb
KOMIIPECCOPHBIX CTAHIHMA) IO H3BECTHLIM AAHHBIM [7]

i=z

— a(P+1 bm (P +1
V= Pkoizl ;G Rusi Ry Ry + —(60;6) 2+ —((SO_—GJ HM?/MHH,
(5.1)
rae p— Ko3(h@HIHEHT pacxoja CXKaToro BO3AyXa HEYYTEHHBIMH
mexauuaMmamu, paBHuit 1,05—1,1 (Topmo3Hble ycTpoiicTBa
NOABeMHBIX MAaLIHH, NHeBMaTHuecKoe O0OpyIOBaHHE Me-
XaHHYECKHX MACTEPCKHX H Ip.);

ko — cpelHeB3BellileHHbIH KO3(PGHINEeHT ONHOBPEMEHHOCTH pa-
60THl ME€XaHHM3MOB, METOAMKA ONpefe/]eHHsT KOTOPOro mpH-
BeJleHa HHXKe;
Z — KOJINYeCTBO I'PyNi OJHOTUIHBIX MEXaHH3MOB;
n — KoJau4ecTBO paboTaluluX B CMeHe MeXaHH3MOB OJHOTO
THIA, WIT.;
¢ — HOMHHAJbHBIH pacxoJ BO3AyXa OJHHM MEXaHH3MOM JaH-
HOH TpyNnul norpe6GuTesiedl NpH HenpephHBHOH ero pabore,
HM/?MUH (TIpHHHMaeTCs IO KaTajoXHBIM HaHHbiM). Ecau
MEeXaHH3M HMeeT HeCKOJbKO HPHBOJHBIX [ABHraTtesel, HO-
MHHaJbHBIA pacxoJ npeacrasiser coboi cymMmy pacxona
CXKAaTOro BO3AyXa BCeMH YCTAHOBJIEHHBIMH [IBHTaTEJISIMH;
Rus — K03(h(HUNEHT, YUHTHBAIOLIUH yBeJHUeHHE pacxoga CxKa-
TOrO BO3/yXa 10 CPAaBHEHHIO C HOMUHAJbHLIM 3HAUeHUEM
B pesy/abTaTe HM3HOCa [BHrartess (HPHHHMAaercsi paBHbIM
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IJisi OTOOHHBIX, GYPHJBHBIX MOJIOTKOB W NODLIHEBHIX [BH-
ratenedi — 1,15, nia wecrepenHuathix — 1,20, nas TypOuH-
HBIX — 1,0);

ky — K03 HIMEHT, YYHUTHIBAIOUIHHA H3MEeHEHHE pacxola cxKa-
TOr0 BO3JyXa BCJEICTBHE OTJHYHS PacdeTHOro JaBJIeHHS
B IyHKTe 1noTpebGJieHHsI OT HOMHHAJbHOTrO AJSi MeXaHH3Ma
(npurnMaercsi paBHEIM A8 TYpOHHHBIX NHEBMOJBHraTe-

aen pigis:e HOpmHeBbIX—'P—; IOJA IIeCTEPEHYaThIX
M

P41’
moutgocThio 10 4. ¢. ¥ GoJiee, HMEIOLWIMX HOMHHAJbHOE

P
IapjieHHe MeHee pacuetHoro, — 1,0, Menee 10 . c. —p
M

rae Py — HOMHHANbHOE JaBJeHHE, YKa3aHHOe B KaTalo-
re, atH);

k; — KO3(dHIMEHT 3arpy3kH, YYHTHIBAIOLHA H3MeHeHHe pac-
X0/la CXKAaTOro BO3AYyXa MEXaHH3MOB BCJEACTBHE OTJIHYUS
(haxTHYeCKOH HArpy3kH Ha BaJjy JBHTaTessl OT HOMHHAJb-
HOH T1pH peryJupoBaHHH (NPHHHMAeTCS MO JAaHHBIM

Taba. 37);
Tab6auna 37
Ipu [pu npoBepouHoM
NPOEKTHPOBAHHH pacuere
O6opynosanue
ksi kat kst ksg
Or6Gofinbie MONOTKH npH pabore Ho 0,4 1,0 0,4 1,0
noGurae
BypuabHble MOJOTKH uUpH 6ypeHuu 0,65 1,0 0,65 10
nopoA CcpejHell KPEnocTH
BeHTHAATOpPH MECTHOrO NPOBETPH- 1,0 0,7 1,0 0,7
BaHHSA
Topoaonorpy3odnbie MAaMIHHBI THIA 0,4 0,25 0,4 0,25
TIMJ1—5
Bypoc6Goeunnie crauku THna JIBC—4 0,5 1,0 0,5 1,0
T'upososn tuna I'P—4 0,3 1,0 0,25 1,0

a — npejieIbHO JONycTHMas Ha 1 KM BeJIHYHHA yTeyek CxKaTo-
ro BO31yXa 4epe3 HEIVIOTHOCTH B BO3IYXONpPOBOJE C Me-
TaJJHYECKUMH Tpy6aMu NpH HAaBJeHHH B CeTH, PaBHOM
5 atn, HM3/KM (npuusaTa paBHoit 200);

P — pacueTHOe /aBJeHHE CXKATOro BO3AyXa B MecTe Hotpebie-
HHS, aTH (€CJH CXKAThii BO3IyX fABAAETCS OCHOBHLIM BH-
IIOM 3HepruH, NIpHHHMAaeTcs paBHHIM 4,5);
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X[ — cymMmMapHas [AJIMHA BO3LAYXONPOBOJHOH CETH C MeTaJljinye-
CKHUMH TpyOaMH, KM;

b — npeneJbHO JOMycTHMAas BeJHYHHA yTeyeK CKATOTO BO3LyXa
B MeCTe IpPHCOeJHHeHHS OJHOro MexaHH3Ma INpH HAaBJe-
HHHM CXAaTOro BO3Ayxa 5 aTtH, HM%/u.en (mpuHsATa paBHOR
25);

m — ofHiee YHCJAO TOCTOSIHHO NPHCOENHHEHHBIX K NHeBMaTuue-
CKOH CeTH MeXaHH3MOB, IUT.

Onpepenense cpeiHeB3BEMIeHHOT0 KoadPuuHuenTa
OJHOBPEMEHHOCTH PaboThbl MEXAHH3MOB

Kos¢punuent K, ompenesnsercst B cilefyiomedl nocJaenoBaTelb-
HOCTH:
CpesnneB3BellieHHBIA KOI()OHIHEHT BKAIOYEHHSA

— |4
By=— —CP (5.2)
? Vmax
rae Vcp — cpefHuil pacxon cxKaToro Bo3ayxa, HM3/MuH,
=2z
VCP = Z n’i'Qi'kua‘.'kni'ksi'ka‘_» (53)
i=1
Vmax — HauGONBIIAA pacXOX CKaTOro BO3AYyXa MeXaHH3MaMH,
HM®/MHuH,
=z
V= Z ni'ql'knsl'kni'kal1 (5.4)

=1

tB
k= T’-—-— KO3 (DHUHEHT BKJIOYEHHS OTHEJbHBIX MEXaHH3MOB;

Ty,~— MalMHHOEe BpeMs paGoOTH MexaHH3Ma B TedeHHe HaHGO-
Jiee 3arpyKeHHOro JBYXYacOBOro mepHola, MHH;
T — JJIATEJBHOCTb HauboJjiee 3arpyeHHOro B CMEHe Iie-
pHoza, MHH (HmpuHHMaeTcs paBHO# 120).
[lpensapuresbHo onpepensieTcss 3HaueHHe Koapdunuenta ogHo-

BpeMeHHOCTH 10 Ta6J. 38 npu obecnevenHoctH D=0,99 u xosuue-
i=z

CTBe MEXaHH3MOB ,I;.
fm]

Heo6xonuMasi BeJIHUHHA o6ecrneyeHHOCTH

D>1-—00121 ——% (5.5)
(1_ kO) Vmax

rae Q¢ — eMKOCTh NMHEBMAaTHYECKON CeTH, M3,
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Taéauna 38

| KosbpuuueHT ONHOBPEMEHHOCTH K, MPH KOJHUECTBE MeXaH H3MOB

51 10 ; 99 | 30 ] 40 | 50 [ 100 [200 | 800 | 600

112 1 3 4 i 5 6 | 7 8 | 9| 10 ' 11 12

1,0 k, = 1,0 nmpu Bcex 3HaueHuax obecme4eHHOCTH B JIOG0OM KOJXHYECTBE
MEXaHH3MOB

09099 |10 1,0 10,99 | 0,99
090 | 099 {098 | 0,97 | 0,96
0,75 1097 [ 096 | 095 | 0,94

0,8/ 099 | 098 | 097 | 095 | 093
090 {097 {095 | 092 | 0,89
0,75 {090 | 0.89 | 0,86 | 0,85

07{099 |09 | 092 | 089 | 086
0,90 {090 | 0,87 | 0,83 | 0,81
075 1082 | 0,80 | 0,77 | 0,76

061099 {090 {086 |082 079
090 | 082 | 079 | 0,74 | 0,72
0,75 10,73 | 0,71 | 0,68 | 0,66

05109 1082 0,78 | 0,73 | 0,69
0,90 | 074 | 0,70 | 0,64 | 0,62
0,75 ;0,63 | 061 | 0,58 | 0,56

0,98 ;097 | 095 {094 {093
096 | 094 {093 | 092 | 0,92
093 1092 {091 091 | 091

092 | 089 | 087 {085 {084
0,87 1085 1083 {083 | 083
084 {083 | 082 1081 | 081

0,84 | 0,81 | 0,78 {1 0,76 | 0,75
0,78 10,70 { 0,74 4 0,73 | 0,73
0,74 10,73 10,72 1 0,71 | 0,71

076 | 0,71 | 0,63 { 0,67 | 0,65
0,69 | 0,67 | 0,64 { 0,63 | 063
0,65 | 0,63 | 0,62 { 0,61 | 0,61

066 | 0,62 | 059 | 0,57 | 0,55
059 | 0,56 | 0,54 | 053 | 053
055 | 053 | 052 | 0,51 | 051

COO OO0 OO0 OO0 oo
EES BN RS o' Je X' X{o] [fegie]
gg% 33 ae® REE fmm

041099 1074 {069 | 063 {059 | 057 }055 |05l |048 | 047 | 0,45
090 1063 059 | 054 1051 (050 {049 {047 | 045 | 0,44 | 0,43
075 10,53 ;051 {048 | 0,46 | 045 }045 { 043 | 0,42 | 0,41 | 0,41

03099 1064 |059 053|049 | 046 ]045 | 041 {038 ]036 {035
090 {1052 048 | 043 | 041 1039 |038 |0,36 |034 | 0,34 | 0,33
0,75 | 0,42 {040 {037 [036 | 035 [035 | 033|032 {031 | 031

021099 1052 | 048 | 041 |037 [034 |032 {029 {027 | 025 | 024
90 1039 | 036 {031 {029 {028 1028 {026 |0,24 | 0,23 | 0,23
51031 1029 1026 j025 |024 ]024 §023 | 0,21 | 0,21 | 0,21

09
0,7

011089 1038 | 034 {028 1024 {021 {020 | 0,17 | 0,15 | 0,14 | 0,13
0,90 {025 023|019 {017 | 0,16 | 0,16 | 0,14 | 0,13 | 0,13 | 0,12
075 {018 10,17 015 10,14 {013 {0,13 10,12 { 0,11 | 0,11 | 0,11

0,0 "ky = 00 nipH Bcex 3HAYEHHAX OGECNEeueHHOCTH U JI06OM KOJIHYecTBe
MEXaHH3MOB.

3nauente OGeCNeYeHHOCTH CJelyeT NPHHHMATb PABHBIM He Me-
nee 0,75.
ITo moacunranHOil obGecneueHHOCTH ), CPeIHEB3BEIIEHHOMY KO-

3¢ QULUHeHTy BKIIOYEHHS Ry M CYMMapHOMY KOJHUYECTBY MeXaHH3-
{=z

MOB Zlni onpenesieTcss pacueTHOe 3HadyeHHe CpelHEeB3BEeLIeHHOTrOo
i=]

Ko3(dUIHEHTa OXHOBPEMEHHOCTH ko MO JaHHLIM TabJ. 38.
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Ilpu moxcyere pacxona cxaroro Bosayxa Vep H Vmax pexomen-
Ayercsl No/b30BATbLCS 3HAYCHHAMH KOIQQHUUEHTOB BKJIIOUCHHS R,

H 3arpyskH ks, 111 Da3NHYHBIX TPYNN MEeXaHH3MOB, NPHBEXEHHBIX
B Ta6a. 37. Ecaun oxunaeMblii pexXHM paboTH MexaHH3Ma HeHamNpsi-
XKeHHBIH, KO3QOHIMEHT BK/IIOUEHH R,, JOJNKeH ObTh yMeHbLIEH.

Ilpu HaJHYMH MeXaHH3MOB, He BOlIeAIIHX B Taba. 37, KOIPPH-
LIHEHTH BKJIOYEHHsi K, W 3arpy3KH R, CJelyeT IPHHHMAaTb B CO-
OTBETCTBHH C OXKH/aeMbIM DeXHMOM HX paGoThHI.

5.4. Bnibop HeOOXOAHMOro AHaMerpa TPyOONpoBOAa INPOH3BO-
autcsi no Homorpamme (pHc. 36), paspaboranmoir B MM u TK
uM. ®egopora M. M.

5.5. Pa6Gouee naBieHne HanGoJee yAaJeHHbHIX OT KOMIpPeCcCoOp-
HOM CTaHLMH FOPHBIX MaLIHH JOJKHO GHITb He MeHee S aT.

5.6. TloTepu nmaBieHHS B OTAENABHBIX YacTax Tpy6onpoBopa:
0,1—0,5 at — B ryaBHO#l Maructpaiu (NOBEPXHOCTb H CTBOJ);
0,4—0,8 ar — B pa3Bofsilliel MarucTpa/JH OKOJOCTBOJbHHLIX IBOPOB
u kBepuinaros; 0,6—1,0 at — B KOpeHHHX IUTpeKax H APYTHX BHI-
paGoTkax A0 KOHIA XKeCTKUX yacted Tpybonposoaa; 0,5 at — B THO-
kux wianrax. OGuiHe NoTepH HaBJieHHsT B JXKeCTKOM 4acTH TpyGo-
nposoga — 1,1—2,3, Bo Bcelt cetn — 1,6—2,8 ar.

5.7. Tpy6ni n/is IIaXTHHIX NHEBMAaTHUYECKHX ceTeidl NOJIKHEI IpH-
HHMaTbCs: NpH ycJoBHOM auamerpe 100 MM H MeHee H paGoueMm
nAasjieHuH ot 2 no 10 kr/cM2 — cTajbBule BOJOra3cnpOBOJHHE YCH-
aenHble cBapHule no 'OCT 3262—62; 6oaee 100 MM — cTajabHBle
GecuiopHble ropsivekatannle no FOCT 8732—70 uau crasabHhie Gec-
LWOBHbIe XOJOAHOTAHYThle H XOJoAHOKartaHue no 'OCT 8734—58.

®nanus npumensior no [OCT 1233—67 u 'OCT 1255—67,
myoTe — no FOCT 8943—59 u I'OCT 8964—59.

PeanHoBBle IIJIAHIH M pyKaBa AOJXKHBI cooTBeTcTBoBaTh I'OCT
8318—57. PykaBa usroraBnuBaloT Ha pabouee naBieHHe 8 Kr/cm?
aauHof ot 8 o 10 M u BHYTpeHHHM Auamerpom 13, 16, 19, 25, 38
H 51 MmM.

B kauecTBe 3amOpPHBIX YCTPOHCTB NPHMEHAIOTCH 3aJABHIKKH, BEH-
THAH H KpaHbl. DKBHBAJIEHTHYIO IJIHHY MECTHBIX CONpPOTHBJIEHHH,
KOTOpble CYMMHDPYIOTCSI C NPOEKTHOH JJHHOM pacueTHHIX YVYaCTKOER,
cjefyer NPHHUMAThL MO Tabu. 39.

5.8. CoenuHenne Tpy6 cjaelyeT npeaycMmaTpuBaTh Ha ¢uaHuax,
MM OBICTPOPA3bEMHLIMH HaKHIHBIMH 3aMKaMH, WIH MyQPTaMH Ha
pesbbe. s QiaHLUEBbIX COEXHHEHHH NPHMEHSIOTCH NMPOKJIAAKH H3
nmapoHHTa, ac6ecTa M IAPYrux MaTepHasoB, YCTOHYHBLIX K BO3JEH-
CTBHIO Telsa, BIard ¥ mMacna.

5.9. Ha orBeTBJIEHHsIX OT MaTHCTPAJbHOIO BO31yXONpoBoia CJje-
JyeT npeiycMaTpHBaTh YCTAaHOBKY 3aJBHXKEK M BO3LYXOMEpOB,
a TakXe NaTPyOKOB C BEHTHJSMH AJAs NMONK/IOYeHHS MaHOMETPOB.

5.10. Tpy6onpoBoa cxKaToro BO3AyXa B cjayyae noxapa MOMKeT
OLITL HCIOJb30OBAH AJA nofaud Boanl. C 3Tol uesnbio Ha HeM caeny-
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Ta6auna 39

BuyTtpennnii auamerp 1py6, MM

MecrHoe
CONpOTHBACHHE 25150 | 801100 |125|150| 200 | 250 | 300 | 350 | 400

Mpoxoauo#t sen- {6 [1,6 {2535 (50 {60 [ 65 | 100 | 140 | 170 | 200
THIbL

Yraosoft sektuan (3 |7 |11 |15 [20 |25 | 35 60 (70 |85
3aaBuxKa 07107]11,0{15]20(25] 355 6 7 185
Koxeno 020410710 |14|17] 2432 | 4 516
Tpo#tuux 2 14 7 |10 {14117 | 25 1 32 |40 | 50 | 60
Tepexox 051,03 |25 |35[40| 6 [8 |10 |12 |15

eT IlIpeAycMaTpHBaTh YCTAHOBKY INE€DEMBIYEK, IOXapHHIX KPaHOB
C BEHTHUJAAMH, 4TOOH NpHCOEAHHHTb PYKaBa H DEAYKTOPH, obecne-
YHBalouue npu He0OXOAHMOCTH CHHXeHHe Hanopa.

MoHTax u npokaagka Tpybonposonos

5.11. Monrax Tpy6onipoBoAa B CTBOJIe NPOH3BOAAT CHH3Y BBEpX.
Jliss MoHTaxa TPYO KJeTb HJIH JIOJbKa 060pYAYyeTCs MOHTAXKHBIMH
ycrpoiictBamu. Kpensitca TpyOonpoBOAL K paccTpesiaM apMHPOBKH
JKH00 K CTEHKaM CTBOJIA.

B ropH3oHTa/JbHLIX H HAKJOHHHIX BBIPAGOTKAX € HAKJIOHOM HO
20° Tpy6onpoBOAE YKJIAZbIBAIOTCA Ha NMOYBY BHIPAaGOTKU MO OMOP-
HBIM NOJKJAAJAKaM HJIH NOABelIHBAIOTCA K KpemH; ot 20 mo 45° —
Ha ONOpHBIE MOAKJIALKH, a B HHIKHeHl 4aCTH yCTaHABJIHBaeTCA OMOP-
HOe KOJIEHO.

B BoipaboTkax ¢ yrJoM HakJOHa cBhille 45° TpyGompoBon 3a-
Kpenjsercs K Kpenu BHPAaGOTKH Ha LeNHHX NOJABEeCKaxX; B caydae
nmyyaiefi noyBhl TPYOONPOBOJ INOABELIHBAETCS K KPelH Ha HeNnHHX
noxbeMax, pacnoJOXeHHHX yepe3 3—6 M.

5.12. Tpy6GonpoBox cXKaTOro BO3AyXa NOCJHE MOHTa)Ka HCHBITH-
BaeTcs Ha repMeTHYHOCTh. [LJIsT 3TOro ero 3amoJiHAIOT CXKAaThIM BO3-
AyXOM Ha MaKCHMaJbHOe JaBJieHHE KOMIIpeccopa H BbIAEDKHBAIOT
B TedeHHe 5 MHHYT (majeHHe NaBJEHHS He JOIKHO NpEBHIIATH
0,5 xr/fcm?). 3aTeM HaBieHHe CHHKAIOT 0 3 aTH H NPOU3BOAAT
ocMoTp Tpy6ompoBoaa. YTeuKH BO3AyXa B TPYOONPOBOAE BHISBIASIOT
o6MBIIHBaHHEeM (JIaHIEBRIX COeIHHEHHH H TO 3BYKY.

TpuMepHBI/i pacuer Cerd CXATOro BO3JyXa
NpPH NOArOTOBKE KPblJa MAXTHOTO MOJIS

Tpe6yercsi paccunTath HeoGXOAMMOE KOJHYECTBO CKATOrO BO3-
Iyxa ® guamerp TpyGompoBoxa HJsi NOATOTOBKH HOBOTO KpHIIa
maxrTHOro mossi. CxeMa pacCTaHOBKM ITHEBMOMEXaHH3MOB npen-
cTaBjieHa Ha puc. 37, a HaHHBIE O KOJIHYeCTBEe H THIE MeXaHH3MOB,
paGoralomux B HauGosee 3arpy:enHofi cMene — B Taba. 40.
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Ta6numa 40

- g o " H
E g o -E ;;: KosdpdpuunerTnt §§ §§3'
< v E ﬁ Q 2 g = » -3
MexaHHu3mul o & 2" | usnoca | nasne-{3arpys-| xaw- R 52| T 0 »
s =gl E §‘; . HAS Zn uenng § 2.E3 55 E
’ 25 . £3] -l o =2
S || esgdl™ ka | " |Ezsgl8E3
BypuabHbe MO- 50 (4, 35 (115 ) 10 1,0 | 065 | 161 | 10,5
aotku [MP—25
BypuabHas 50 (1] 20 | 1,15 1,0 1 1,0 08 1230 |184
ycraioska BYP-2
BenTnastopn 50 [ 2] 15 |10 1,01 07 | 10 |21 21
MECTHOTO NIPOBET-
usanna BM{I—6m
Htoro: - 7] - — — —_ — 1601 | 499

Bcero x nHeBMaTHYeCKOR CeTH MOCTOSHHO NOAKJIOUEHO 9 nHes-
MOMEXaHH3MOB pa3iuuHBIX THNOB. HauGoabmasi ninHa TMHeBMaTH-
YecKOfi ceTH OT 3a00eB [0 KOMIPECCODHOX Ha HOBEPXHOCTH —
1510 M. PacuerHoe naBneHne P B Mecre morpe6GaeHus — 5 ar.

3uauennst Vep B Vmax NofcunthiBaloTess mo ¢Qopmysaam (5.3)
u (5.4) u npusenenn B Ta6a. 40. CpennensBemieHHHA KO3hHIHEHT
BKJIIOYEHHS

K, = -‘é%’-?— —0.83.

Hcxons H3 naHubix Ta6n. 38 npu 2.=0,83, n=9 W NPHHATOR

o6ecneuennoctu J=0,99 &, 6ynet papHo 0,97.
PacuerHas BeJHUHHA PacXofa CXKaTOTO BO3AYXa

0,2-6 25-9-6,0

Vpaes = 1,06-0,97-60,1 4 06 e

1510 4 =70,0 M?*/Mun

CaenoBaTesbHO, 1J51 OGeCHeuYeHHs CXKAaTHM BO3LYXOM ITHEBMO-
MEeXaHH3MOB B HauboJsiee HarpyXeHHYIO CMEHY IPOH3BOJHTENbHOCTh
KOMIIPECCOPHOH J0/1:KHa GhTh He MeHee 70 M3/MHH.

IlaBaenne cxkaToro Bo3nyxa (C yueToM noreps Ha ctBoi — 0,3,
OKOJIOCTBOJIbHHIA JBOp ¥ Keepuuiar — 0,4, mTpek — 0,6, rubkue
wmaasry — 0,5 kr/cm?)

P=5+0,3+0,4-4-0,6+0,5=6,8 aTu.

JnaMerpn TpyGonpoBOAOB HEOGXOAHMO ONpene/siTb MO H3BECT-
HOA HOMorpamme (puc. 36) c yderoM noOTepb HaBjeHus Ha 1 M
TpyOonpoBsona H KOJH4YeCTBA BO3AyXa, NMOAaBaeMOro Nmo HeMmy.
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B cTBosMe cuaenyer nNpoKaammBaTh TPY6OIPOBOX IUaMeTpOM
200 MM, OKOJIOCTBOJILHOM [BOpe H KBepuuiare — 150 MM u no rpyn-
NMOBHIM NOJIEBEIM mTpekaM — 100 mMM.

) 2pyrnoiing raneld o nanebod .
‘-__GZ{IWI} {17”;& {sarad) pw%;wr { boer). R fhwr)

Jf

i ¥
0@ ' fRa \\}ﬁ £ @
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¥/ @ 7
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e
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®ri1l b
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Puc. 37. Cxema paccTaHOBKH NMHEBMOMEXaHH3MOB NIPH CTPOHTEIb-
cree CeBepHOro Kpeiia rop. 850 m

AHnasioruyHblii pacyeT NPOH3BOAHTCS H A IOPYTHX KpblJbeB
TCPH30HTA.

Hcrounnku BoaocHab6xeHus aas 6opp6sl ¢ Nbljbio
# TOXKAapoM B IIaxTe

5.13. Tlpu mpopaboTke HacTosillero pasfiena cjeiyeT MOJb30-
BaThCst CJEAYIOUIEMH JOMOJHHTENbHEIMH MaTepHaJaMH: «YKasaHHus
Mo NPOEKTHPOBAHHIO TPYOONPOBOAOB B MNOJ3EMHBIX BbipaboTKax
YTOJIBHBIX H CJAaHUEBBIX IaxT», «HMHCTPYKUHS 10 NPOTHBONOXKAD-
HOR 3alHTe YTOJNbHHX H CJAaHlIeBbIX maxTt», «MucTpykuus no 6opb-
6¢ C NMBUIbIO B YTOJIbHBIX IAXTax».

5.14. TlpoTHBOMOXapHO-OPOCHTEJNIbHBIA TPYyOONPOBOA MOJIKeH
6uiThb BpeMeHHBIM. Ecin cranuoHapHHIi Tpy6ONpoOBOA COBNanaer
N0 AHAMETPY H DPACNONOXKEHHIO TPY6 H MOXKeT ObITb KayeCTBEHHO
100



CMOHTHPOBAaH, €ro cJelyeT HCNOJb30BaThb MPH NOATOTOBKE TrOpH-
30HTA.

5.15. [IpoTHBONOXapPHO-OPOCHTE/bHLIA TPyGONpPOBOA HAJS CTPOH-
TeJbCTBA HOBOIO TODH3OHTA [JOJIKEeH NOJKJIIYaThCs K HPOTHBONO-
XapHO-OPOCHTENbHOMY paboyero rOPH30HTA MJH INPOKJIAIABIBATHCS
C MOBEPXHOCTH.

5.16. CeTb NpPOTHBONOXKAaPHO-OPOCHTEJBHOTO BOAONPOBOAA COCTO-
HT U3 MArucTPaJIbHBIX H YYacTKOBBIX JIHHHH. MarucrpasbHble JIHHHH
NpPOKJAaJblBAIOTCS B CTBOJAX, OKOJOCTBOJIbHBIX ABOpax, KBepllja-
rax, KOpeHHbIX H IPYIIOBLIX OTKAaTOUHHIX IITPEKaX, YKIOHAX H 6peM-
c6eprax. K yyacTKOBBIM OTHOCSITCSI JIHHHH, NPOKJIaAblBaeMble B OT-
KaTOYHBIX, BEHTH/ISILHOHHBIX ¥ SIPYCHBIX (IPOMEXKYTOUHHIX H BHI-
eMOYHBIX) WTpekax. IIpy HaAHYHH OBYX HJIH TpPeX NapaJljiesIbHO
HAKJOHHBIX BHIpAaGOTOK NPOTHBONOXKApHHK TPyOONpOBOA NpOKJa-
IbIBaeTcs Mo BbIpaboTKe, 0GOPYAOBAHHON JICHTOYHBIM KOHBeHepoM,
a moxKapHble KpPaHE B Iapa/ijiejbHble BHPAOOTKH BBIHOCATCH IO
c6ofikaM.

Hamnop Boabl B Tpy6onpoBoJe NpH NOXKapoTyLIEHHH JO/MXKeH OhiTh
or 60 mo 150 M Box. cT. Ias co3nanus HeoOXOAHMOTO Hanopa
B YYaCTKOBBIX TPyGONpOBOJAaX Ha OTKATOYHHIX INTPeKAaX YyCTaHaB-
JIEBAIOTCSI HAMOpDHBble CTAHIHH ¢ OJHHM paGoyHM H OZHHM pe3epB-
HBIM HacocaMH (ecJH [JHHAa HaNOpPHOH JHHHHM INpeBhINAaeT 1 KM
HJIH KOJIH4eCTBO MOXKAaPHBIX KPaHOB Ha Hell 6osee maTH).

Ilpu namope Boxabl Gosiee 15 aTh Ha NMOXKapHBIX KPaHAX BOJLO-
NpoBOZAa IOJ/DKHBI ycranaBauBatbes auadparmer JIKH-25-70. Pe-
TyJIHpOBaHHe Hamopa /s paGoTH OpocHTeseil NMPOH3BOLHUTCS NPH
TOMOILLHK NepeHOocHbIX penykropos ITIH-4.

5.17. INocne peayuHpoBaHHsS NpOBeleHHe BHIPAGOTOK OCYIIECTB-
JieTcsl ¢ YCTAaHOBKOH NOXKapHHIX KPaHOB Ha Tpy6ompoBone G6es
aHagparm.

ITocaenyomas nepeHocka pefyKTOpOB IO Mepe TOIBHTaHHS
3a60s1 BHPAaGOTKH NPOH3BOAHTCS C OJHOBPEMEHHOM YCTaHOBKOH
auadparM Ha moxKapHble KpaHH! NPOHAJEHHbIX YYaCTKOB.

st OTK/IIOYEeHHS! OTJesIbHbIX Y4acTKOB BOJONPOBOJZA HAa OTBETB-
JIeHHsIX YCTaHABJMBAIOTCS 3aABHXKH. Ha MarucrpajsbHBIX BOJO-
NpOBOZaX, He HMEIOIHX OTBETBJIEHHH, 3aJBHKKH YCTaHABJIHBAIOTCS
Ha paccTOsiHHH He Gosee 400 M.

5.18. lns moapoTyIIeHHS YCTAaHABJIHBAIOTCS MMOXKAPHBIE Kpa-
HBHl B CJeJYIOIHX MecTax:

a) B BbIpa6OTKax ¢ JIEHTOYHBIMH KoHBelfiepaMH yepe3 50 M
(y KaXkIoro moXKapHOro KpaHa ROJKCH GbiTh MmIKahuHK, B KOTOPOM
XPAHHTCS MOXAPHHIA CTBOJ CO CHPBICKOM 19 MM M pykKaB IJIHHOM
20 M, nnamerpom 70 MM, cHaAGXeHHBI C OGOHMX KOHIOB COEIHHH-
TeJbHBIMH rafikaMH);

6) 0KOJO Bcex KaMep B 5 M OT BXoJa (ec/H pacCTOSTHHEe MeXIy
KamepaMH He npesblliaet 40 M, ycTaHaBIHBaeTCs OJHH TOXKAPHBIH
KpaH H OJHH WIKaQyuK);
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B) Yy KaXJOro Xoika B ckiaajx BM;

I) Yy HepeceyeHHil ¥ OTBETBJIEHHIl NOJ3eMHBIX BEIPAaOGOTOK (B BHI-
paGoTKax, He HMeIOIIHX TIepeceyeHHA H OTBETBJEHHH — yepe3
200 m);

Jl) B OKOJOCTBOJBHBIX JBOpax, rfie HeT Kamep, — depe3 100 m;

€) C KaX[IoH CTOPOHBI CTBOJIA y CONMPSIXKEHHH ero ¢ OKOJIOCTBOJIb-
HBIM JBOPOM.

Y KaxIoi NPUBOLHOH TOJOBKH JIEHTOYHBIX KOHBeHepOB IS
TYIIeHHs] TOx)apa NpeliycMaTpPHBAeTCs aBTOMAaTHUeCKasl YCTAHOBKA
YAK-1.

5.19. [mamerpbl MarucTpajbHOro TpyOOIPOBOAA, NMPOJIOKEHHO-
ro HO CTBOJY, OKOJIOCTBOJBHOMY JBODY M KBepLLJIary, pacCYHThIBa-
IOTCS HCXOJS1 H3 CyMMapHOr0 pacxoja BOJbl Ha YCTPOHCTBO BOASHOM
3aBechl AJ151 IperpaKJeHHsl pacnpoCTPaHEeHHs N0Xapa H Helocpen-
CTBEHHOTO TYLIEHHS TOXKapa CTpyell H3 OZHOrO MOXKapHOro CTBOJA,
a TakxKe MOJOBHHBI pacxona Ha o6eCHblIHBaHHeE.

Hopmbl pacxoma BOABI Ha yCTpPOHCTBO NPOTHBOMOXKAPHOH BOISA-
HOH 3aBechbl, 3aBHCSIIIIHE OT CeueHHsT BbIPAOOTKH H CKOPOCTH [BH-
JKeHHs BO3JyXa IO Hel, npe/cTasJeHsl B TabJ. 41.

Ta6aunna 41

HopMmbl pacxona Boaw Ha yCTpOHCTBO MPOTHBONOXapHOH
3aBech, M3/
Ceuenue
Bupaézomn, npH CKOPOCTH ABHXEHHS BO3AyXa no BupaboTke, M/cC
M
1 2 3 4 5
4,5 29,7 34,7 40,5 49,5 59,4
5,0 33,0 38,5 45,0 55,0 66,0
5,5 36,3 424 49,5 60,5 72,5
6,0 39,8 46,2 54,0 66,0 79,1
6,5 42,9 50,0 58.5 71,5 —
7,0 46,2 53,9 63,0 77,0 —
7,5 49,2 57,7 67,5 82,5 —
8,0 52,8 61,6 72,0 — —
8,6 56,1 65,5 76,5 —_ -
9,0 59,5 69,4 81,0 —_ —
9,5 62,7 73,1 - — -
10,0 66,0 77,0 — - —
11,0 72,6 — - — —
12,0 79,2 — - — —

Pacxopx Boasl Ha OJHMH NMOXKAapHBI CTBOJ HCXOAS H3 HMEIOLIHX-
cst naHHbix [8] mpuHumaercs 8 J/cek.

5.20. Pacxox Boasl (B J/ceK) Ha MNblAenojaB/eHHE NPHHHMAET-
€l TIO CYILeCTBYIOLIUM HOpMam npoekTHposaHus [8] mpu:

a) MpOMEIBKe LINypoB B npouecce 6ypenust — 0,08—0,2;

6) opomenun 3a60a  BripaGOTKH Ieped  B3pHIBAHHEM —
0,05—0,08;
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B) ycTpoficTBe BOASIHON 3aBechl B NepHOJ B3PLIBAHHS H IIpPO-
perpuBanus — 0,05—0,08;

T) OpOIIEHHH B INpoOllecCe NMOrpy3KH yrias H NMOPOALI B BaroHeT-
ku — 0,25—0,5;

J) OpOlIeHHH B IIpoOllecce NeperpysKH C KOHBeHepa Ha KOHBeH-
ep uau B Baronetku — 0,05—0,08;

€) OpoLIeHHH B TpoOLecce PasrPy3KH BAarOHETOK C OTKHABIBAIO-
wumHucs aaumamu — 0,4—0,

Pacxon Boxm! Ha nellenojaBjaeHHe Nnpu paboTe OYHCTHHIX H MpO-
XOJYEeCKHX KOMOailHOB, CTPYrOB H NpeIBapHTEJbHOTO YBJaXXHEHHS
VIJisi B MAaCCHBE PacCUHTHIBAETCS MO METOJHKe, H3JIOXKeHHOH B «Py-
KOBOJICTBe N0 6opble € MBIIBIO B YroJbHHIX IIaxTtax». M., H3I-BO
«Henpa», 1971.

5.21. CyTouHHi1 1 MaKCUMaJbHBEIA 4acoBOA pacxoj, BOJAbI HA Mbi-
JenofaBJieHHe NPH CTPOUTENLCTBE HOBOTO TOPH30HTA

Qeyr=kZVq m3[cyTkH, (5.6)
Qu=kZgNin m3fu, (5.7),

raie V — o6bem paGoT 3a pacyeTHOe BpeMs IO OTAEJbHBIM IIPOH3-
BOJCTBEHHBIM IIpolleccaM;
g — yJeJbHbIl pacxol BOAb Ha COOTBeTCTBYIOLHH BHA paborT;
N — KOJIHUeCTBO OZHOTHNHBIX NOTpeGHTeNel BOMbI;
Rk — ko3¢ (dHIMEHT Ha HeyuTeHHBle PAacXOJAbl W YTeYKH, pPaBHBIH
1,15;
n — ko3¢ PHIHEeHT ONHOBPEMEHHOCTH PaGOThl OXHOTHUNHLIX MO-
TpebuTesel BOADL;
t — cpenHee BpeMsi pa6oTh norpeGuTened B gac.

5.22. KoadduuneHT OLHOBPEMEHHOCTH PaGOTH ONHOTHUIHBIX MHO-
TpeGHTeNell cJeflyeT NPHHUMATh B 3aBHCHMOCTH OT HX KOJIHYECTBA
(raba. 42).

5.23. Ilpu pacuyere NPOTHBONOXKAPHO-OPOCHTENLHOIO BOAONPO-
BOJia CKOPOCTb JABHKEHHS BOAH B TPyOax cjelyeT NIPHHHMATh B Npe-
nenaax ot 1,2 no 1,5 m/cek.

HesaBucumo or pacuera amamerp Tpy6 He HOJIKeH GbITh MeHee
100 MM. IlnamMeTp BpeMeHHBIX 3a60AHBIX BOJONPOBOAOB MOXKET OBITh
H MeHbllle, YTO 3aBHCHT OT pacxola Boiabl Ha oGecnbuiuBaHue. [lo-
CTOSIHHBIE BOJONPOBOXHbIE JHHHH He NOJKHB JOXOAHTb 10 3a60eB
NPOBOAHMBIX BEIpabOTOK GJinxke yeM Ha 40 M.

5.24. Boi6op nHameTpa NMpPOTHBOMOXKAPHO-OPOCHTEJBHOTO TPYG6O-
npoBOJa NMPOM3BOAMTCS H3 YCJIOBHS NpONycKa MaKCHMAaJbHOrO 4a-
COBOrO pacxoja BOMH.

Torna
- 4-Q.
D, l/ “x-v-3600 " (5-8)
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Ta6baune 42

Koadduuuent onHoBpeMEHHOCTH pabOTH OAHO-
THOHBIX MOTpebHTeneH BOXB

Boxonorpe6Gurenu KoauuecTBo norpeburenei

2—-3 3—5 5—10 10—20 | cBmime 20

PopcyHKH H 0TOOiiHbIE 0,9 0,7 0,65 0,5 | 0,4
MOJOTKH }

BypuJbHBIE MOJIOTKH 1,0 0,9 0,8 0,7 0,6
3aBechl M OPOCHTEIH 1,0 0,7 0,4 0,3 0,2
IS IBLIENOAABACHHUS IPH

B3pHIBHBIX paboTax

OnpoKHIbIBaTENH 1,0 1,0 0,95 — —

MorpysonHo-pa3rpy3ou- 1,0 0,85 08 0,65 0,55
Hbl€ NYHKTH

Mecra nonMBKH MOPOXRbI 0,8 0,2 0,15 0,1 —

H OPOIEHHS CTEHOK BBHI-
pa6oTok

rae Dy — BHyTpeHHHH nHaMeTp TPYyOH, M;
Q¢ — MaKCHMaJbHbI 4aCOBOHN Pacxol BOAbI, M3/u;
U — CKOpOCTb BOJBI B TPyGONpPOBOJiE, M/CEK.
TToTepyn Hamopa B MPOTHBONOXKAPHO-OPOCHTEJNBHOM TPyGONpPOBO-
Ile onpefensiotest mo dopmynam ueeruryra BOIATEO:

npu v >'1,2 m/cexi = 0,00107 =15 (5.9)

Dxa'

0,3
npH v < 1,2 M/CeKL*OOOOQIZDm(I-}— 2@1) (5.10)

Tle v — CPelHsT CKOPOCTb JBUMKEHUS BOMIHI;
i — rupaBIHYeCKHH YKJIOH (MOTepH Hamopa Ha 1 M aauHBI
Tpybonposoza);
D — pacueTHHII BHYTPeHHHI HaMeTp Tpy6ONnpoBoaa, M.

ITorepn Hanopa Ha MeCTHBIE CONPOTHBJIEHHS CledyeT YYHTHBATh
B pasmepe 5% oT motepb Hamopa Ha CONPOTHBJEHHE MO AJHHE TPY-
6onpoBoja.

5.25. Jlnsg npoKAafKH NPOTHBONOXAPHO-OPOCHTEJNBHOTO TPyGO-
NMPOBOZA B IIAXTe JOJKHBI HCIOJb30BATLCS CTaJbHbIE JEKTPOCBAp-
Hele (FOCT 10704—63), cranapHBle Boxmorasomposoansle (IOCT
3262—62) u GecwoBHble ropsiuekatanble Tpyos (FTOCT 8732—70).
TpyGrt coenHHSIOTCA MeXAy co00H NpPH TOMOIIH HPHBAPEHHBIX
K HHM ¢JaHueB. BpeMeHHble JIHHHH NPOTHBONOXAapPHO-OPOCHTEb-
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HOro TPyOompoBOZa MOXHO NPOKJIaJbiBaTh H3 TPYO, COeNHHSIEMBIX
MeXAy cOG0f NOCpeACTBOM OHICTPOPA3bEeMHBIX HAKHUAHBLIX 3aMKOB.

B ropHbIX BHIpa60TKax IPOTHBONOXKapPHO-OPOCHTENBHYIO MAarucT-
pajib MOHTHPYIOT CO CTOPOHBI IPOXOJa IJIsi JIOAEH.

5.26. IllaxTHbI BOJAOMpPOBOJ AOJMKEH HMETb 3alHTHOE 3a3eM-
JleHHe, a B BHIpaGOTKax ¢ OTKATKOH KOHTAKTHHIMH 3JEKTPOBO3aMH,
KpOMe 3TOroO, — 3aIUTY OT OJYyXKAAIOUIHX TOKOB.

5.27. Ecsii  NIpOTHBOMNOXKAPHO-OPOCHTEJbHHIA  BOAOMOAAIOLIHMA
CTaB, NMPOJIOXKEHHHIH MO CTBOJY, BHIXOJHT H3 CTPOs, HpeLyCMaTpH-
BaeTCs TepeKJIoYeHHe JPYrHX HMEIOIIHXCS CTaBOB (3a HCKJIOYe-
HHEM TrasonpoBOJOB) Ha NPOTHBONOXKAapHOe BOLOCHAGXKeHHE NOJ-
3E€MHBIX BHIPabOTOK.

Ilpu stom Ha TpyGompoBoAax cjelyeT HMeTb YCTAHOBKY Imepe-
MBIYEK MOXKAPHBIX KPAaHOB C BEHTHJSMH JJIs NPHCOeNHHEHHS pyKa-
BOB H PEAYKTOPOB B Cjyuae HeOOXOJHMOCTH CHHXKEHHS Hamopa.

5.28. PeyKTOpHI M 3aJBHXKKH JJIS NePEKJIIOYEHHS] BOJOOTIHBHEIX
H JIPYTHX CTaBOB HAa IIPOTHBOMOXKAPHOe BOJLOCHAGXKEHHEe JOJIXKHBI
yCTaHaBJHBAaTbCSl B KaMmepax IVIaBHOTO BOLOOTJHBA HJIH B CIEIH-
aJbHBIX 3aMHPAIOUINXCS HHLIAX.

5.29. Ilnst GBICTPOrO H NPAaBHJIbHOTO HCMOJb30BAHHS INepeKJIo-
YajoUIHX YCTPOHCTB K IJIAaHY JHKBHIAUHH aBapHH NPHKJIaIbIBaeTCs
CXeMa 3THX YCTPOHCTB, Ha KOTOPOH 0003HAYEHHBl H NPOHYMEPOBaHBI
3amopHble BEHTHJH M yKasaHa IOCJeI0BaTeJbHOCTb HX HCIIOJb30-
BaHHS.

5.30. Hast TymleHHd MOXKapa MOXKHO HCIOJb30BaTh BOAY Ji060ro
KagecTBa ¢ 00s13aTesbHOH mNocJefyollell NMPOMBIBKOH M Je3uHOeK-
IHel JIHHHH COBMEIIEHHOTO NPOTHBONMOXapHO-OPOCHTENBHOTO BOJO-
npoBoza.

daekTpocHabGXeHHE

5.31. DaekrpocHaGkeHHe NPH CTPOHTENLCTBE H NOATOTOBKE HO-
BBIX TODH30HTOB H3JI0)KeHO B MHCTPYKIHH K MeTOILHYECKHM YKasa-
HHSIM 110 NPOEKTHPOBAHHIO TEXHOJOTHH H OpraHH3alHH paboT IpH
TIOATOTOBKE HOBBIX TOPH3OHTOB HeHCTBylomux maxt, pasgen III

JeranbHo pa3paGoTaHbl CXeMBI BDEMEHHOrO 3JeKTpOCcHabxe-
HHs NPH NPOXOJAKe KaMephl, TOPH30HTAJbHON H HAKJIOHHOH TOPHBIX
BLIpabOTOK. B KauecTBe NpHMepa NPOH3BElEH pacueT ABYX CXeM
aJeKTpocHabxKeHus: (Ha HanpsixkenHe 660 u 380 B) npu nposene-
HHH TODH30HTaJbHOHA ropHOM BEIpaboTku (pHc. 38, 39).

Ha6op 3iexkTpoo6OpyaoBaHHS M MaTepHaJOB BLINOJHEH IJs
IIaXT, He OMACHHIX, ONACHBIX MO rasy H WaXxT ¢ IJacTaMH, ONAacHH-
MH 10 BHe3aNnHHIM BbIOpocam yris H rasa.

Jns nuranus norpe6GHTesel 3JMeKTPHUECKOH dHeprHeH INpH Npo-
BEIEHHH TIOPH3OHTAJIbHBIX H HAaKJOHHbLIX TOPHBIX BpraGOTOK npu-
HATH KOMIUIEKTHble NepeBHKHbIe TPaHCcHOpPMaTOpHbIe MOACTAHIIHH,
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NHTaHHe KOTOPHIX MPeAYCMOTPEHO OT y4acTKOBHIX HJIH LeHTpaJbHhIX
(BpeMeHHBIX HJIH NMOCTOSHHBIX) MOJA3EMHBIX 3JIEKTPONOACTAHIHHA.

Ilpu npoBeneHun Kamep nepefBHXKHBIe TPaHCHOPMATOPHHE MOA-
CTAHLIWYM He NPEAYCMOTPEHHBI B CBSI3H C MAaJbIMK 3JIEKTPHUECKHMH
HarpyskaMmH. [InTaHHe HH3KOBOJBTHBHIX CHJOBBLIX NOTpebHTeNeH
U OCBellleHHS NpPeLyCMOTPEHO OT BpeMEHHBIX UEHTPaJbHBIX HJIH
YY4acTKOBHIX NMOJA3eMHBIX 3JIEKTPONOACTAHIHH.

Bo Bcex cxemMax 3JieKTPOCHAGXEHHs! NMOATOTOBHTEJbHBIX BHIpa-
GOTOK TpeNyCMOTPEHO [JHCTAHIHOHHOE YINpaBJieHHe TPYHIOBLIM
MAarHUTHBIM [ycKaTeJeM C NOMOIIbIO KHOMOYHOrO I0CTa, Pacnosio-
JKEHHOTO y 32005 WJIH Yy Dacnpe/leJIHTeJbHOTO NYHKTAa TYMHKOBOH
BBIpa6OTKH.

B HauaJbHBI NMepHOA NPOXOAKH BHIpaGOTOK MNOATOTAaBJIHBaeMO-
ro rOpH3OHTa NUTaHHe MOTPeOHTeNeli 3/EKTPUYECKOHl 3HEPTHH Tpe-
AYCMOTPEHO OT 3JIEKTPOTNOACTAHUMH pabouero ropH3oHTa NpPH IO-
MoIH KaGeseH, MPOKJIa bIBAEMbIX 11O CTBOJY.

HOnst nuTaHHs TepeABHXHBIX TPaHCPOPMATOPHBIX NOACTAHUHMA
NpHHATO HanpsixkeHde 6000 B, cHJIOBBLIX HH3KOBOJBTHBIX NOTpPeOH-
Tejefi — 660 B (380 B), pyuHBIX 3JIeKTPOCBEpJl H OCBEILEHHS —
127 B.

5.32. Bui6op MouHOCTH TpaHcGOpMaTOpa NOA3eMHOR NeperBHK-
HOM NMOACTAHIMH NPOH3BOAUTCS IO popmysie

k.
STP = EP)’CT C_O’S ; KBa, (5.]1)

rae XPycr — cyMMapHasi yCTAaHOBJIEHHAsT MOIIHOCTb 3JIEKTPOJBHIA-
TeJell H OCBElleHHs, NPHCOEAHHEHHBIX K IepeJBHXK-

HOH NOACTaHUHH, KBT;

ke — K03 duumenT crnpoca;
COS ¢ — CpeJHeB3BelIeHHbII KO3Gh@HIHEHT MOILHOCTH TpPyNn
TOKONPHEMHHUKOB (NPHHHMAeTCsl 1O H3BeCTHBIM [aH-

HbIM [9]).
Koaddunuenr cnpoca [10] HaxoAsT H3 COOTHOLIEHHS
P
k.=0,4+40,6 2%, 5.12
=040 .12)

rae Py p— ycTaHoBJIeHHasi MOUIHOCTb Hanbosiee KPYNHOTO 3JEKTPO-
ABHraresist B rpynne, kBr.

5.33. ®unepuriM Kabeaem dBJseTcss Kabeib OT NepeIBHKHOM
noxacranuun TKIIBIT go pacnpeneqnTensHOro nyHKTa.

BBoxHoe ycTpocTBO NepelBHXXKHOH NOACTAHILHH NpeLyCMaTpH-
BaeT NpPHCOeJHHEHHe ¢ HH3KOH CTOPOHBI THOKOro Kabeuisl, MO3TOMY
B xauecTBe (uaepHoro kabejisi MCTIONb3yeTcss TOAbKO THOKHi Ka-
6eap tuna [PIID.

108



PacyeTHu#l TOK B punepHoM kabene

S
I, = ——E-A. 5.

3necy Uy — HOMHHAJNbHOE HANpPSXKeHHe B ceTH, KBT.
[IpenBapuresbpHoe ceueHHe (PHuAepHOro Kabeas BribHpaeTcsi wc-
XOAsl U3 3KOHOMHYECKOH IVIOTHOCTH IO cJenyiolieil Gopmy.e:

Spo=1,VT,-C-10-3 mm?, (5.14)

rae T'w — KOJHYeCTBO YAaCOB HCIOJIb30BAHHSI MAaKCUMyMa Harpy3kH
NPOXOJA4YeCKOH MAMIHHH B TOLY;
C — croumoctb 1 KBT. u 3;1eKTposHepruy, pyo.

5.34. Ceuenue xabesell 145 NpoYux HoTpeOHTesNell NpenBapH-
TEJbHO ONpelessieTcsl HCXOAs H3 3KOHOMHYECKOH IIOTHOCTH TOKa
C nocJjejyiolled NPOBEPKOH CeueHHs IO HarpeBy:

Sx.ﬁ = [Ip

9K

MM2, (5.15)

rae I,x — 5KOHOMHUecKasi TJIOTHOCTb TOKa B OpPOHHDOBAHHOM Ka-
6ese, A/mm2.

BriGop ceuenust ruOKnx Kabegell, KOTOpHie NpelyCcMaTpHBAIOTCA
JJI MUTAHHS TPOXOMUECKHX MAIIHH M MEeXaHH3MOB, NPOH3BOIHUTCS
no ¢opmyse (5.14).

5.35. Bribop yctaBok TOKa cpabaTbiBaHHS MaKCHMAJIbHBIX peJe
¥ IJIaBKHX BCTaBOK MNpeJIOXpaHHTe/]el, aBTOMAaTOB H MATHUTHBIX
nyckareisefl MPOU3BOJHUTCH B COOTBETCTBHH C METOAHKON, H3JIOXKEH-
Ho#i B «IIpaBmnax 6e30macHOCTH B YrOJAbHBIX M CJAHLEBBIX HIaX-
tax> (M., uzn-sBo «Hegpa», 1974).

BesnuunHa ycTaBKH TOKa cpaGaThiBaHHs pesie 3aILHTHBIX aBTO-
MAaTOB, BCTPOEHHLIX B MNepeABHXKHBIC TpaHcQopMaTOpHbIEe INOACTAH-
IHH, UAepHBIX aBTOMATHUYECKHX BbIKJAIOYATeNell U MAarHUTHBIX Myc-
KaTtesed:

a) [aa 3aliuTel MarucTpaau

Iy > lan + Eluy, (5.16)

rAe Iz x— HOMHHAJbHBIH ITYCKOBOH TOK Hau0ojiee MOIIHOTO 3JIEKT-
ponsuraress, A;

21y n— CcyMMa HOMHHAJIBHBIX TOKOB BCeX OCTAaJbHBIX TOKOIPH-

eMHHKOB, A.
6) a5 3amuThl OTBETBJEHHSA

Iy > I w (5.17)

HomuHanbHblfi NyCKOBOH TOK JJIsi 3JeKTPOABHraTeseil onpere-
JASIETCH 10 KaTaJOXHbIM HaHHbIM. [IpH OTCYTCTBMH TakKHX NaHHBIX
IJig NpPaKTHYECKHX pacueTOB C HOCTATOYHOH TOYHOCTBIO NYCKOBOM
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TOK HJs SJleKTpOlIBI/II‘aTeJIeﬁ C KOpPOTKO-3aMKHYTBIM pPOTOpPOM IIpH-
HHMAETCs PaBHBIM LIECTHKPATHOMY HOMHHAJbHOMY TOKY:

ITan ~ 615, (5.18)
a AJisi dJeKTpojBHraresel ¢ PasHsEIM pOTOPOM
len= 1,514, (5.19)

rae /u — HOMHHAJBHBEIA TOK 3JIeKTPOABHTraTes s, A.

BriGpaHnasgs ycTaBKa TOKa cpabaThiBaHHA peJie NpoBepsercs
N0 MHUHHMAJILHOMY TOKY ABYX(a3HOro KopoTkoro 3aMmbikanus. Ilpu
3TOM OTHOLIEHHEe PACYETHOr0 MHHHUMAJbHOIO TOKa ABYX(a3HOrO KO-
POTKOrO 3aMBIKaHHSI K YCTaBKe TOKa cpabaThiBaHHs DeJie AOVIXKHO
YAOBJIETBOPATD YCJIOBHIO:

-
IO min
7 >
y

rae 1,5 — Ko3ddHIHEHT YyBCTBHTENbHOCTH 3aLIHTH.
HoMmuHa/bHBIH TOK MJIaBKON BCTaBKH NpefOXpaHHTeNeH:
a) Jlnsa 3amuThl MarucTpatu

Tun
IL,> 1695 + 2w A, (5-21)

rae 1,6—2,5 — ko duuuent, obecneyHBaiOMud HeNeperopaHue
TJIAaBKO# BCTAaBKH NPH NyCKax 3JIEKTPOJBHraTeseH
C KOPOTKO3aMKHYTBIM POTOPOM.
6) s 3amuThl OTBETBJIEHHH
Iy

I>ygty= A (5.22)

Iis HOpMaJbHEIX YCJIOBMI IycKa 3JEeKTpoABHrartessi (peakue
TyCKH H GhICTpOe pa3BOpayHBaHHe) 3HaueHHe koadduuuenta B op-
myaax (5.21), (5.22) chaenyer mpHHMMaTb PaBHBIM 2,5, a npH TA-
JKeJbIX VCJHOBHSIX (YacTble NMYyCKH NpH [JIHTEJbHOM pa3BOpAayHBa-
Hup) — 1,6—2.

UpeaMepHO 3aHHMXKAaTb HOMHHAJBHBIA TOK IVIaBKOH BCTABKH He
CJIelyeT, TaK KaK MOCJAeNHSIsT MOKeT Ieperoperb NpH NMyCKax, 4TO
SIBJISI€TCS OJHOH M3 MPHYMH BHIXOJAA U3 CTPOSl 3JIEKTPOABHraTeleH
B pexHMe ogHo]a3Hoi paboTsl.

BriGpannas miaBKas BCTaBKa JOJKHA OBITH NPOBepeHa IO pac-
YeTHOMY MHHHMaJBHOMY TOKY ABYX(a3HOrOo KOPOTKOTO 3aMBbIKa-
HUSL.

IIpu 5ToM OTHOIIEHHE pAacuyeTHOro TOKa JABYX(a3HOro KOPOT-
KOro 3aMbIKaHHSI K HOMHHAJbHOMY TOKY IJIaBKOH BCTaBKH HOJIXKHO
YIAOBJIETBOPATh YCJAOBHIO

1,5, (5.20)

’“[m*“ ~4e7. (5.23)
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5.36. IlpoBepka ycTaBOK TOKa cpabaThiBaHHSI pesie MO Npenesb-
HG OTKJII09aeMOMY TOKY 3aILHTOf anmapaTyphl.

CoraacHo tpe6oBanusam I[IpaBnn Ge3onmacHOCTH OTKJIOUYEHHE 3a-
INMTHBIM annapaTtoM MakcHMaJibHbIX TOKOB K. 3. MoxeT GbiTh 0Gec-
rieyeHo NpH

3)
I, >1219 ., (5.24)
rae Io — mpenesbHO OTKJIOYaeMBEIl TOK 3alIATHOIO ammapa-
Ta, A;
I max — DACUCTHBIA  MaKCHMaJbHBHIE TOK  TpexdasHoro
K.3., A.

Besnnuuna pacueTHoro mMakcuMaJpHOrO ToKa Tpexdasuoro K. 3.
CBfi3aHa C BGJIHYHHOH pacyeTHOTO MHUHHMAJbHOTO TOKa AByxdas-
noro K. 3., noxcunTanHOi 1O MeTORHKe, NpHBefeHHOH B IlpaBuiax
6e30macHOCTH, ClefyIollell 3aBHCHMOCTBIO:

® ~16/® (5.25)

K3. max K3. mia *
C yueToM 3TOH 3aBHCHMOCTH BhipaxeHue (5.24) mpHMeT BHA:
I, > 1,92 (5.26)

Kk3.min*

Ecan otkmouyamponasi cnocoGHOCTh HPOBEPIEeMOro  3alHTHOTO
anmapara OKaXKeTcs paBHOH My OyleT MeHblle BeJIHYHHHI, YKa3aH-
Hoit B (5.24) mau (5.26), TO mpH HaJHYHHM HA NPHCOEJHHEHHH IH-
Tallero anmnapara, rpynnoBoro, o6Liero HJH APYroro 3allHTHOrO
amnapara, yJaoBJeTBopsiiomero Boipaxenuio (5.20) nim (5.23), He-
06X0MMO HPOBEPHTDb, YAOBJIETBOPSIET JH OH YCJIOBHIO

I I
(3) Lo 2 < 10
Ixa max < 1’2 HJH Ixs min ™~ 1,92' (5-27)
Bce TOKH, MeHbIIHe BeJIHUMH, ONMpelesisieMbIX H3 BBIpaXKeHHs
(5.27), mOMKHBI OTKJIIOYATBCSI TIPOBEPSieMBIM 3aIUTHBIM annapa-
TOM, a4 TOKH, PaBHbe HJaH O0JbIIHe 3THX BEJHYHH, — FPYNIOBBIM HJIH
OélﬂIfIM 3allHTHbBIM annapaTOM.
YT106H1 00€CeYdTh OTKJIOUeHHE 3THX TOKOB, He0O6X0AHMO co6J1I0-
JeHHe YCJIOBHS:

{ ks.max — ]o _
I, < 15 —15.12 = 0,55 /,, (5.28)
rae Iy — ycraBka pesie MAaKCHMAJbHOTO TOKa ROMOJHHTEJIBHO YCTa-
HaBJMBaeMoro ammnapara, A.

[lpu ycraHOBKe B paclpeimyHKTe JONOJHHTEJIbHOTO aBTOMATa
B LieNH aBapHHHOrO TOKA, KpoMe MAariMTHOTO MNycKaTeJssl, OKasbl-
BAIOTCST BKJIOUEHHBIMH [Ba HJH OOJbille aBTOMAaTHYECKHX BBHIKJIO-
gaTesisi, 4YTO 3HAYMTEJNBHO YJYyuillaeT YCJIOBHS KOMMYTHPOBaHHS.
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B Tta6a. 43 nanp npejesibHO OTKJAouaeMuie TOKH K. 3. 3amut-
HOH aumapartypbl HpH OTKJIOYEHHH MX KaCKaJHOH CHCTEMOH, T. e.
OIHHM HJIH HECKOJIbKHMH NOCJef0BaTeJbHO BKJIOYEHHHIMH aBTOMa-
THYECKHMH BHIKJIOYATENSIMH COBMECTHO C MarHMTHBIMH HyCKaTess-
MH Pa3JIHYHOIO THNA.

Tabaunga 43

H HOBARHE INpeneabHo orkawoyaeMuit Tok K. 3.

_ | ¥1aHMeHOBaHH 3amuTHOH anmapatypu f,, A

HaumeHnoBa KOHTAKTOPA, mH paTtypH

HME Mardut- BCTPOEHHOrO

HOTO myc- | 5o o WMf  |UPHM ONHOM aB-| npH IBYX aB- | HpH TpeX aB-
Karteas YCKATeNb TOMATHYECKOM | TOMAaTHYECKHX | TOMaTHYECKHX

yekare BHIKJAI09aTeNe | BHIKAI09ATEAAX | BHIKAI09aTeAs X
IMTMBH-23M KT-7023 5000 t 8000 11000
TIMBHU-13M KT-7023 2900 4650 6400

OnHoBpeMeHHOCTh cpabaThHIBAHHS HECKOJbKHX aBTOMATHUECKHX
BEIKJIIOUaTeNneil ofecneynBaeTCs, €CJAH YCTaBKH HX MaKCHMaJjbHO-
TOKOBBIX paclenureneil OyoyT OJHHAKOBHI.

5.37. Bce anexTpHuecKHe amnmaparbl, IpelHasHayeHHble IS yI-
PaBJCHHSA M 3aMUTH NOJA3EMHBIX TOKONPHEMHHUKOB, KOMIIEKTYIOTCS
B HH3KOBOJbLTHBIE PACHpPEANYHKTHI, KOTOpPbie COCTOAT H3 (HEepHLIX
aBtomatoB tHna A®B, marHutHbX nyckareaei [IMBU u [IMBHP,
nyckospix arperatos All-4, annapaTyphl 3aumiHTHOrO OTKJIOYEHHS.

ITonxiaioueHHe pacnpeinyHKTOB K HepelBHKHBIM TpaHchopma-
TOPHBIM NOJACTAHUHSAM BHIIOJHSAETCS GPOHHPOBAHHBIMH H THOKHMH
3KpaHupoBaHHbIMH Kabeasmu mapku CBI-1000 u I'P1I3-660.

Has kaxjoro pacmnpeimyHKTa NMPOM3BOAUTCS BHIGOp ¢HAepHBIX
aBTOMAaTOB H MAarHMTHBLIX NyCKarteJeHd NO HOMHHAJbHBIM 3HAUYEHHAM
halpsXKEeHHsA, ToKa H MOUIHOCTH MOJAKJAIOUaeMblX MNoOTpeburtene
3JeKTPUYECKON 3IHEpPrHH, a TaKike BHIOOD BeJMUHMHBI YCTAaBOK TOKa
cpabaTbIBaHUS MAKCHMAaJbHBIX peje H HOMHHAJbHBIX TOKOB IJIaB-
KHX BCTaBOK NpeJOXpaHHTe/Jell ¢ NPOBEPKOH HX MO MHHHMAJbHOMY
TOKY ABYX()a3HOro KOPOTKOTO 3aMBIKaHHs U MO NPeJejbHO-OTKJIIO-
yaeMOMY TOKY 3alIHTHOH anmnapatyps! coryiacHo Tpe6oBanusaM «llIpa-
BHJI 6e30MaCHOCTH B YrOJIbHBIX H CJAHUEBbIX HIAXTaX».

[Tnranne 3aGoiiHbIX pacnpeAnyHKTOB NPOH3BOLHTCH OT TPYIO-
BBIX MAarHHTHBIX nyckarejed tuma [IMBIU, korophie ycraHaBausa-
I0TCS Ha CBeXeH CTpye BO3AyXa U BKJIOYAIOTCA AHCTAHIHOHHO NpH
TIOMOIUY KHONOK YyNpaBJeHHsI, HaXOASIIHXCS HAa paccTosgHuu 20 —
— 50 v oT 32601 HOATOTOBHTENBHEIX BEIP2GOTOK.

5.38. BricokoBosIbTHEIE Kabeau /s THTAaHHS TepelBHKHBIX
TpaHcGOpMaTOPHHIX NOJACTAHUHA B paccMaTpHBaeMblX BapHaHTax
He npepycMarpuBaioTcs. OHu BHIOHPAIOTCS B KaXXAOM KOHKDETHOM
cJyyae B 3aBHCHMOCTH OT JUIHHBI TIPOBOJHMOH BHIpabOTKH H MoOUL-
HOCTH MOJAK/AI093eMBIX TOKONIPHEMHHKOB.
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TTonseMHble KabesibHble CETH MeXAY pacnpeiNyHKTaMH BHINOJ-
HSIIOTCSI GPOHMPOBAHHBIMH H THOKHMH KaOeJsIMH C MeIHBIMH JKH-
aamu mapka CBH-1,0 u I'PIIID-660, xoToprie NpoK/JIaABLIBAIOTCS MO
FOPH3OHTANbHBIM H HAKJIOHHEIM BHIpaGOTKaM.

[Turanune s/aeKTpoJBHraTe/ell NpoXoAYeCKHX MAIUHH H MeXaHH3-
MOB OCYLIECTBJASIETCS OT pacnpeANyHKTOB IPH INOMOIIH THOKHX
SKpaHUpoBaHHBIX Kabenaeii mapku [PIID, a pyunwx cBepa —
IIPB2.

B ropubix BelpaGoTKax OpoHMpOBaHHBle H rHOKHe Kabesn mHoA-
BELIMBAIOTCS HEXKECTKO Ha PE3HHOBHIX JIEHTaX MO CBAapHBIM MeTaJ-
JICKOHCTPYKLHSIM.

Ka6enn BHIGHDPAIOTCS C Y4eTOM HAarpy3ok NOJA3eMHBIX TOKONPH-
€MHHKOB M NpOBepsIOTCsI Mo HarpeBy. KpoMe 3TOro, HH3KOBOJIbTHBIE
GpoHHpOBaHHBIe KabeJH, MMelolHe Goabimyio AauHy (X0 900 M),
NPOBEPSIIOTCA MO AONYCTHMOH BeJIHUHHE NOTEPH HaMpsiKeHHs.

KoHTpoub cocrostHust H30JsiLuH B cHIoBo# cetH 0,69 kB (0,4 kB)
OCYILeCTBJISIETCSI YCTPOHCTBAMH aBTOMATHYECKOTO KOHTPOJIS H30Jis-
I[HiH, BCTDOCHHBIMH B NepeABHXKHBIE TPaHCHOPMATOPHBIE NMOJCTAHIHH
TKIIBII.

5.39. [lns HenmpepbLIBHOFO aBTOMATHYECKOTO KOHTPOJIA 3a COAep-
JKaHHEM MeTaHa B TYNHKOBHIX 3a605X H IJsi KOHTPOJS 3a MOCTYII-
JIeHHeM HeoOXOJHMOro KOJHYeCTBa CBeXero BO3AyXa B 3a60H MOA-
FOTOBHTEJbHEIX BbIPAaGOTOK NPHHATAa COOTBETCTBEHHO amnmaparypa
AMT-3Y u AKB-2I1, kotopast c6/I0KHpOBaHa C TPYNNOBLIMH Mar-
HHTHBIMH NYCKaTe/JISIMH, NHTAIOUHMH 3/1eKTpoo6opyloBaHHe TYINH-
KCBOH BBIpaGOTKH.

Anajusarop MeTaHa tepMmokatasnueckuii AMT-3Y, cocrosimuit
U3 tpex natunkoB MeraHa JIMT-3T u amnapata CHrHaJH3aLHH
AC-3Y, npennasHaueH njs:

a) HempepbIBHOTO aBTOMAaTHYECKOTO KOHTPOJISI CONEpIXKaHHS Me-
TaHa B MecTe ycTaHOBKH xatuukoB JIMT-3T;

6) aBTOMATHYECKOTO OTKJIIOYEHHS 3JeKTPHUECKOrO NMHTAaHHA NpO-
BOAAHMOH BHIpAaGOTKH IHpPH MpeJeJbHO JONMYCTHMOH KOHLEHTPAaUHH
MeTaHa;

B) CBETOBOH H 3BYKOBOH aBapHAHOA CHrHaJH3aLHH C NpefesbHO
JNOMYCTHMON KOHLEHTpalHell MeTaHa;

T) IOHCTAaHIHOHHOTO BH3YaJIbHOTO KOHTDOJISI CONepIKaHHA MeTa-
Ha no ykasbiBatouleMy npu6opy annapara AC-3¥.

Annaparypa AKB-2I1, cocrosmas us pesnefinoro 6J0Ka u jxart-
uHKa, TpefHa3HAUeHHAsT MJs KOHTPOJS KOJHYeCTBa BO3AyXa, IO-
CTYNAIOLero B TOpHBle BHIPAGOTKH, NPOBeTpHBAaeMble BEHTHJISITO-
paMH MeCTHOTrO NPOBETPHUBAHHUS, 00ECNeyHBaeT:

a) BHIepKKY BpeMeHH 5—10 MHHYT Ha BKJIOYEHHE 3JIEKTPO-
060pyNOBaHUSI TYNHKOBOH BHIPA6OTKH OT MOMEHTa YCTaHOBJIEHHS
HOPMaJIbHOTO PeXKHMa ee NMPOBeTPHBAHHS;

6) aBTOMaTHYeCKOe C BHIIEPKKOH BpeMeHH 1—2 MHH OTK/I0ue-
HHe 3/1eKTPOOGOPY/I0OBAHHS TYNHKOBOH BHIDAGOTKH H HEBO3MOMXKHOCTD
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€r0 BKJIIOYeHHSl NPH HapylIeHHH HOPMAaJbHOrO peXHMa HpPOBETpH-
BaHHS;

B) MTHOBEHHOe aBTOMAaTHYeCKOe OTK/IOYEHHEe 3JIEKTPOIHEprHH
TIPH OTKJIOYEHHH ITyCKaTessl BEHTHIATOPA MeCTHOTO NPOBETPHBAHHS;

r) CBETOBYIO CHIHAa/JH3alMi0 B HOPMaJbHOM H aBapHAHOM pe-
JKMMax NpOBeTPHBaHMs 326051 TYNHMKOBOH BhHIPAGOTKH.

5.40. B ycn0BHSIX NOA3eMHBIX BEHIPaOOTOK OCBEIIEHHIO TIOAJIeXaT
MeCTa YCTaHOBKH NepelBHXKHBIX TPaHCHOPMATOPHBIX MOACTAHILHH,
pacnpele/uTe/bHbIX IYHKTOB, 3a60H HOATOTOBHTENbHHX Bhipabo-
TOK H Ip.

OcBellleHne KaMep, FOPH3OHTAJbHBIX M HAKJOHHHIX BBHIPaGOTOK
OCyLIEeCTB/ASIETCH JIOMHHECHEHTHHIMH CBETHJIBHHKAMH BO B3PHIBO-
G6esonacuom ucnosnennu tina PBJI-15 ¢ mammamu no 15 Br. [Tu-
TaHHe CBETH/ILHHKOB IPOH3BOAHTCA OT NYCKOBBIX arperaTtoB THIA
ATl-4 ¢ TpancdopmaTopamu MOMIHOCTBIO 4 KB A, KOTOpbIe yCTaHaB-
JIHBAIOTCS B paClpe/le/IHTeJNbHEIX MYHKTAX.

OcBeTHTe/IbHAST CeTb BHINOJIHAETCH TIHOKHMH KabeJsiMH MapKH
T'PHI3. CocrosinHe H30JASHNHH B CETH 3JEKTPOOCBELeHHS KOHTPO-
JIHpYeTcsl YCTPOHCTBAMH AaBTOMATHYECKOTO KOHTPOJSI H3OJSIIHH,
BCTPOEHHBIMH B NMycKOBble arperaThl AlT-4.

5.41. 3aseMaeHNIO TOJJIEXKAT HETOKOBENLYIlHE HACTH NepeiBHK-
HBIX TPaHchHOpPMATOPHBIX MOJACTAHIHH, (QHIEPHBIX aBTOMAaTOB, Mar-
HHTHBIX IlyckaTeseH, OpOHHPOBAHHBIX Kabesed H japyroro o6Gopy-
JIOBaHHS, OOBIYHO He HaXOASLIMXCS NOJA HaNpsKeHHeM, HO KOTOpbie
MOTYT OKa3aTbCAl MOA HHM B cjyuyae IOBpeXAeHHS H3OJSIHH.

3a3eMyeHHe MeTa/VIHUeCKHX HETOKOBeIyWHX YacTell SJeKTpo-
oGopynoBaHHs H Kabesefl NOJIKHO GBHITb BHINOJHEHO B COOTBETCT-
BHH C Tpe6oBaHHSIMH «[IpaBni 6e30NMacHOCTH B YrOVIbHHIX H CJIaH-
meBwix maxrax» (M., usg-so «Henpa», 1974).

Paspgea 6

MOHTA)X NOCTOSAHHOTO
TEXHOJIOTHYECKOI'O OBOPYLOBAHHA

6.1. MoHTaX TexHOJIOTHUEeCKOro O6OpyIOBaHHS Ha MOATOTABJIH-
BaeMOM TOpH30HTE NPOH3BOAMTCA B COOTBETCTBHH CO CHEIHAJALHO
pa3pa6oraHHbM rpadukoM NO Mepe FOTOBHOCTH FOPHBIX BbIpabGoTOK
¥ NPHEMKH HX KOMHcCHeli mon MoHTaxX. ['paduk paspabarniBaercs
Ha OCHOBAHHMH KaJleHJapHOro IJIaHa BelleHUS TOPHHIX paGoT u mpo-
€KTa OpraHu3al¥H paboT MO MOHTAaXy OOOpYAOBAaHHS.

6.2. K nagyany MoHTaxa 0o0OpyAOBaHHS NOJKHB ObITb MOMHOCTHIO
roToBbl (B COOTBETCTBHH C TEXHHYECKHMH YCJIOBHSIMH H 4YepTexka-
MH) (yHIaMeHTH H ONOpHbie KOHCTPYKIHH. B cooTBeTcTBHM C mpo-
€KTOM OpraHusalHH paboT HeOGXOAHMO NOATOTOBHTb MOHTaXHBbIE
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Tabauuna 44

3aTpathl Tpyla Ha MOH-

O6opynoBanue 332}?;?{::‘241. Tax odl?ggl_xfl)aauuﬂ, CTO“MOCS;G"AOHT“‘& Ipumeuanne
Kpyroebie ompokuabBaTeny 5 T 2—()—5551_!6—05'637( C= (TMS——IO—” X — eMKOCTb BaroHer-
Ha OJIHY BaroOHETKY ! 0 0084—0,00076. X KH, M3
1 1
KpyroBuie onpokuabIBaTe U Ha 5 T = rrra A Arraa % C=8riE " rrrEeEY X — eMKOCTb BaroHer-
iy St 0,0044—0,00039X 0,006—0,00055X e
1
Tonkatenu uenusie ¢ 3aMKHY- 5 T= 0.019—0.0014% C= 079 (1) X —wMmacca, T
TOl uenbio ) —1, 0,019—0,0022X
1
ToakaTean IMTOKOBHIE C IHEB~ 4 T =rrms—rrrmss C= s X —mMacca, T
MATHCk I TonraTenen 0,0168—0,0026X 0,0274—0,0043X
1 1
Toaxarean pns DpoTaiKHBA- ———— ———— -
HHUS lepacuenaeHHbIX COCTaBOB T =0,013=0,0008% C = Gozi—00013% X~ macea, 1
Hacocw uentpobemnbie cek- | o 2 2-3| T= 853+14,07X C= 537+ 883X X — macca, T
anare e i BERS Ry
5 — | T=1256+1975X C= 810+11.96X
2 6 2—3] T=1402+2023X C= 9,03+1251X CocTaB 3BeHa 2 uel. —
S 7 — | T=15124+2223X C = 9,924-13,23X AJS HAacoCOB Maccolt po
2 82-3 T=1652+2251X C 10,68+13,5X 1 1; 3 yen.— Goxee | T
E 9 — | T=20,294214X C =13,07+12,8X
é’ 10 — | T =20,44+2296X C = 15,66+11,85X
1 1
IlonseMHple mnoxbeMHBIE Ma- 7 T= - C =——mr—e | X — Macca, T
mHHB ¢ JRHamMeTpoMm Gapaba- 0,002—0,00002X 0,0033—0,000035.X
Ha 2—-3 M
INoxpeMHble MAIMHH C aebex- 7 T = 19,6+19,2X C 12,14+11,1X X — macca, T

kamu THna BJ1 u JITJI
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OxoHuaHHe Tabauum 44

3arpaTe Tpyaa Ha MOH-

OGopy roBaiine SBCeggfaneﬂ. Tax 060pynoBaHHus, CTO”MOCS;GI_“OHT“‘a' Tpumeuanue
e~y
KoMmneHcaTophl BHICOTHI TH- 5 T=-—0,24+19,13X C=114+11,3X X —wmacca, T
na KB
[Tnomanku Kavawouecss THA 4 T =-8420X C=11,74+0,1X X —wMmacca (B npene-
K aax 7—11), 1
PryrHuie BoINpAMUTEIH TH- 4 T = —1,6+25X C=—0,154+20X X —mMacca, T
na PM
Jlenrounnte Koisefieps (Ges
NeHTDI):
Tﬂga KP¥Y-350, naunoit 350— 8 T == 300+4,8X C=215+36X X — nauHa KkoHBeiiepa, M
—2100 M
tuna JKY—250, gaunoit 200— 4 T=295+3,1X C=213+224X X — npauHa xoHBeiiepa, M
—1000 M
IMoaycraiuoHapyble AJIHHOM 6 T = 215+3,1X C = 156+4-2,24X X —nauHa KoHBeiepa, M
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npHcnocobJ/enns, TPy3onofbeMHble CpeACTBA, 3JeKTpHUECKHe Jie-
6e/lKH, TaJH H APYroe MOHTaXHoe 060pyNOBaHHe.

6.3. o cnycka B maxTy TexHOJOrHuyeckoe o6Opy/0OBaHHE NOA-
BEepraeTcs peBH3UH, TIIATEJbHO NPOBEPAETCS €ro TeXHHYecKoe CO-
CTOsSIHHE, BHSIBJSIOTCA H YCTPAHAIOTCS AedeKTH.

Cnyck 060pyNOBaHHS 1O CTBOJAY NPOH3BOAAT B KJAeTH Ha mJart-
dopmax uiH mox KJeThio Ha cTtponax. [lo ropnsonTaJbHHIM H Ha-
KJIOHHBIM BhIpaboTKam 060pyaoBaHue [0OCTaBJSeTCS B BaroHeTKax
HAH choenHaiabHblx niardopmax. B Bripa6oTkax, rie HeT myTeH,
nocTaBKa oGOpYZOBaHHS NPOH3BOAHMTCS Ha Cala3Kax HJH KaTkax
¢ NOMOLbIO Jie6e0K HJIH Tajed.

Ilpu moHTaxe TPy6ONpPOBONOB B BEPTHKAJbHHIX, HAKJAOHHLIX
H TOPH30HTAJbHEIX BhIpabOTKax cJjelayeT PyKoBoAcTBOBaThes <«[lIpo-
eKTOM OpraHf3aunud paboT NO MOHTaXy TPyOONpPOBOAOB B TOPHLIX
BhipaGoTrkax», paspab6oranaimm BHUHMOMIICom 8 1971 r.

6.4. OpHeHTHPOBOYHLIe TPYAOBHe 3aTpPaThl H CTOHMOCTb MOHTa-
&Ka OCHOBHOIO TEXHOJIOTHYECKOr0 OGOpYyAOBaHHSi Ha NOATOTaBJH-
BaeMOM TrOpH3OHTE B 3aBHCHMOCTH OT €ro Beca HJH IAJIHHbBI (,ll.TISI
KOHBeREPOB) MOXHO ONpEeAeNINTb N0 AaHHHIM Taba. 44.

6.5. MonTaxnble paGoTH B NOA3EMHBIX YCAOBHAX OOJIXKHBI Bbl-
TIOJIHATBCSI B COOTBETCTBHH ¢ TpeboBanusiMu «IIpaBua GesonacnocTH
B YrOJbHBHIX H CJaHHEBHIX wIaxtax», TY H 3aBOACKHX HHCTPYKLHH
TI0 MONTaXy 06OpYAOBaHHA, a TaKXe NO pa3paGoTaHHBIM MepONpH-
ATHAM, NpPelyCMOTPEHHBIM NPOEKTOM OpranHsamua paboTr B COOT-
BETCTBHH C KOHKPETHHIMH YCJIOBHSIMH MOHTAaXa.
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MeroaudeckHe YKa3aHHS MO NPOEKTHPOBAHHIO TEXHOAOTHH H OPraHHW3auMH paGor
NPH MOATOTOBKE HOBHIX FOPH3OHTOB JEACTBYIOLIMX JEHT

OrsercTBeHHbIT 3a BuNycK K. T. H. B. E. Moposos
Penaktop A. . Kanauuckas
Texuugeckuit penakrop B. I1. JleMmumeHn ko

BLI 14066. Cpano B HaGop 3.IV. 1976 r. Iloanucano k newatn 1.XII. 1976 r.
Dopmar 60X90'/16. Tew. n. 7,3. Yu.-u3n. a. 7,5. Bymara Ne 2. 3ak. 875. Tup. 500.

XapekoBckas ropoackasi tumorpadus Ne 16 O64acTHOrO yNpaB/eHHS MO AeAaM
H3[1aTe/IbCTB, NOJAHTPadHH H KHHXXHON TOProOB/H,
r. XaperoB-3, ya. Yuupepcurerckas, 16.




3AMEYEHHbBIE ONEYATKH

Crp Crpoka Haneyarano CaeayeT uuTatb
57 14 cepxy kBt/u kB1.u
58 4 cBepxy KBT.4 kBT.u
72 11 cuusy Qan; Qsni
73 11 cBepxy KBT kBT
96 1 xononka —

Ta0aHLbI — kg
56 2 KoJOHKa

Tabanuni - D
96 1 crpoka _

CBEPXY Ry o
96 4 cTpoka —

cBepxy ky ko
9y 15 cuuay K, &,

108 18 cHusy xBa kBA
109 3 cBepxy kBt kB
11 5 ceepxy 12[.‘(‘2",ax 12183
111 7 CHH3y K3.max g?nax
112 20 cuuay CBI-1000 CBH-1000
114 15 csepxy 4 KBA 4 kB-A

»Mertoanuueckue yxkasanus no NPOEKTHPOBAHMIO M opraHusauuu pador
NPpH MOATOTOBKE HOBLIX TOPH3OHTOB ﬂeﬁCTBleIHHX Iaxr*
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