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A H H O T A U K H

^ecoBCKaa H.B. n p 0H3B0gcTB0 nopncTon ac- 

$anbT06eT0HH0H cMecn -  ^ena6HHcK: M Y p r Y ,  

Orp.MaT.H H3g., 2017, 106 c., 5 hh., 39 Ta6n.

BnSnHorpa^HHecKHH cnncoK -  20 HaHMeHOBa- 

HHH.

B  gnnnoMHOH pa6oTe paccMOTpeHa TexHonorna npoH3BogcTBa nopncTon ac^ant- 
To6eTOHHOH cMecn h HccnegoBaHHe ee cbohctb b cpaBHeHHH c nnoTHon h cMectro Ha 

6nTyMHO-pe3HHOBOM Ba^yrn,eM, npegno^eHbi pemeHHa no hx npHMeHeHHW, npoBegeH 
TennoTexHHnecKHH pacneT cymnntHoro 6apa6aHa.
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B B E ^E H H E

CerogHa b Pocchh Ha TeppuTopuu, He HMerom,eft Bbixoga Ha ceTb aBTOMoSunb- 

hmx gopor o6rn,ero nonb3oBaHua, npo^HBaroT noHTH 2 mhh nenoBeK. A  okoho 40 tm- 

caH HaceneHHbix nyHKToB He o6ecneneHbi KpyraoroguHHoft cBa3bw c gopo^Hoft ceTbw 

o6rn,ero nonb3oBaHua no aBTOMoSunbHbiM goporaM c TBepgbiM noKpbiTueM. npu  ^T0M 

geHer Ha cTpouTenbcTBo h peKoHcTpy^uro aBToMo6unbHbix gopor ceftnac Tpam rca 

KaK HHKorga MHoro -  npuMepHo no 70 MHpg py6neft B rog.

ToHHtie gaHHMe o npoTa^eHHocTH gopor B Pocchh Ha caHTe PocaBTogopa o t-  

cyTcTBywT -  TaM nurab yKa3aHo, h to  Ha 1 aHBapa 2015 r. B rocygapcTBeHHoft co6ct- 

BeHHocTH HaxoguTca 1145 Tbican km aBTogopor, ogHaKo, ecnu cyMMupoBaTb npuBo- 

guMbie TaM ^ e  cocTaBnaro^ue (goporu  ^egepanbHbie, peruoHanbHbie h t. g .), to  no- 

HyHHTca 1118,8 Tbican km.

nocnegHHe gBa gecaTHHeTua B Pocchh ^opMupyeTca MacraTa6Hbift aBToMo- 

6unbHbiH napK 6onbraerpy3Hbix aBToMoSuneft. KonunecTBeHHo h KanecTBeHHo HoBbie 

Harpy3KH, KoTopbie B 6yKBanbHoM cMbicne cnoBa oSpyraunucb Ha poccuftcKue aBToMo- 

6unbHbie goporu, B nogaBnarorn,eM 6onbrauHcTBe cnynaeB noKa3anu ux HecooTBeTcT- 

Bue coBpeMeHHbM TexHHHecKHM napaMeTpaM.

CerogHa aBTOMoSunbHbie goporu  oSecneHHBawT 83 %  rpy3oBbix h 61 %  nacca- 

^HpcKHx nepeBo3oK cTpaHb. Okoho 60 %  HMnopTHbix rpy3oB, gocTaBnaeMbix B Mop- 

cKue nopTb Pocchh, 3aTeM nepeBo3aTca no aBTOMoSunbHbiM goporaM.

Pa36HTbie goporn  aBHawTca h npuHHHaMH ^ T n .  3a aHBapb -  HWHb 2008 roga  B 

Pocchh no npuHHHe HeygoBneTBopuTenbHoro cocToaHHa gopo^H oro  noKpbrraa npo- 

roorano 20051 ^ T n  -  17,8 %  o t  o6^ e r o  KoHHHecTBa ^ T n ,  noru6.no 2953 nenoBeK -  

20 %  o t  o6rn,ero KoHHHecTBa noruSniHx.

Pa3yMeeTca, ^pHH^H^HaHbHMe H3MeHeHua b oTenecTBeHHofi aBT0M06HHH3a^HH 

h cTpyKType rpy3onepeBo3oK 3aMeneHbi gaBHo, ogHaKo cHcTeMa h oSteMbi ^hhshch- 

poBaHHa noggep^aHua h pa3BHTua gopo^H ofi oTpacnu noKa, no MHeHuw h genyTaToB, 

h gopo^HHKoB, no-npe^HeMy ganeKH o t  HeoSxoguMoro ypoBHa.

CerogHa cBoeBpeMeHHo h KanecTBeHHo peMoHTupywTca ToHbKo ^egepanbHbie 

goporu, a ux Bcero 6 %. n o  gaHHbiM PocaBTogopa, B 2015 rogy  cTeneHb H3Hoca ga^ e

ûĉ rn
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^egepanbHbix Tpacc cocTaBnana b cpegHeM 35 %. PeraoHanbHbie h MecTHbie goporn 

^HHaHcnpyroTca H3 MecTHbx 6rog^:eTOB, rge cpegcTB Ha ^TO aBHO HegocTaTOHHO.

B  HacToarn.ee BpeMa Poccna nngnpyeT b cnncKe CTpaH c Han6onee bhicokoh 

cMepTHocTbro npn aBTOMo6nnbHbix aBapnax. TaKoe nono^eHHe bo MHoroM cBa3aHO c 

HeygoBneTBopHTenbHbiM cocroaHHeM aBTOMo6nnbHbix gopor cTpaHbi.

npoTa^eHHocTb ^egepanbHbix gopor cocTaBnaeT 48,8 TbicaHH KHnoMeTpoB, ^TO 

MeHee nara npo^HTOB, Ha hhx BbmonHaeTca 40 %  nepeBo3oK h b 2015 rogy  norn6no

8,2 TbicaHH HenoBeK. n o  poBHocra h npoHHocra TonbKO 45 %  gopor cooTBeTcTByroT 

Tpe6oBaHHaM, no c^nneHHro -  73 %. B  cTaracTHKe npHHHH ^ T n  74 %  oraocHTca k 

HapymeHHaM BogHTenaMH, 16 %  - nemexogaMH, 10 %  cocTaBnaroT npoHHe npn- 

hhhhi. B  cocToaHHH gopor Han6onbmHH BKnag b noKa3arenH ^ T n  BHocaT HH3KHe 

c^nH b ie  KaHecTBa -  31 %.

K  k o h ^  2015 roga  ygenbHbiH Bec ^egepanbHbix aBTOMo6nnbHbix gopor, coo t- 

BeTcTByro^Hx HopMaraBHbiM Tpe6oBaHHaM no TpaHcnopTHO^Kcnnyai^HOHHOMy co- 

cToaHHro, cHH3Hnca go  37,2 %  c 38,1 %. n o  ocTanbHHM e3gHTb 3anacryro TO^e onac-

HO.

npH ^TOM goporn  o6rn,ero nonb3OBaHHa HMeroT gnHHy 588,7 TbicaH km, b tom 

HHcne c TBepgbiM noKpbiraeM - 537,3 TbicaH km (91,2 % ). npoTa^eHHocTb ^egepanb- 

h h x  aBTOMo6nnbHbx gopor o6rn,ero nonb3OBaHHa cocTaBnana 48,8 TbicaH km, b tom 

HHcne c TBepgbiM noKpbiraeM - 46,3 TbicaH km (99,3 % ), a TeppHTopnanbHbix aBTOMO- 

6nnbHbx gopor o6rn,ero nonb3OBaHHa - 542,1 TbicaH km, b tom HHcne c TBepgbiM no- 

KpbrrneM - 491,0 TbicaH km (90,6 % ).

npoTa®;eHHocTb ^egepanbHbix aBTOMo6nnbHbix gopor cocTaBnaeT 5,2 %  o t  o 6- 

m,en npoTa^eHHocra aBTOMo6nnbHbix gopor cTpaHbi, ho npn ^TOM Ha hhx npnxogHTca 

noHTH nonoBHHa Bcero rpy3Oo6opoTa h nacca^Hpoo6opoTa, BbmonHaeMon aBTOMO- 

6nnbHMM TpaHcnopTOM npegnpnaTHH h HaceneHHa, a TaK«:e npaKTHHecKH 100 %  b o 6- 

cny^HBaHHe BHemHeToproBoro o6opoTa.

npoTa®;eHHocTb HacTHbix gopor b P occhhckoh Oegepa^HH paBHaeTca 316,0 t h - 

caH k m , b tom  HHcne c TBepgbiM noKpbrraeM 222,0 TbicaH km  (70,3 % ).

08.03.01.2017.241.00.00.n3



AHanH3 cTpyKTypt h xapaKTepncTHK ceTH aBTOMo6HHtHbix gopor P occhhckoh 

O egepa^HH noKa3bmaeT, hto oHa He o6ecneHHBaeT b Heo6xogHMoft creneHH HHTepecbi 

rocygapcTBa, noTpe6Hocra ^KOHOMHKH h HaceneHHa, b HacraocTH:

-  b ycnoBHax 6bicTpo pa3BHBawrn,eroca aBTOMo6HHtHoro TpaHcnopTa pemaw- 

^ hm  ^aKTopoM ^H3HegeaTentHocTH ropogoB aBHaeTca HanHHHe h cocroaHHe cyrn,ecT- 

B yw ^H x gopor;

-  noBbimeHHaa KpHTHHecKaa 3arpy3Ka gopor h hx  xpoHHHecKHH HegopeMoHT 

cB tm e 60 %  oTpn^TeHtHo cKa3biBaeTca Ha o6rn,eM cocroaHHH gopor, hx  nponycKHoft 

cnoco6HocTH;

-  npoTa®eHHocTt aBTOMo6HHtHbix gopor c TBepgtiM noKpbiTHeM b P occhh­

ckoh Oegepau,HH cocTaBHaeT 50,7 %  ot noTpe6Hocra, okoho TpwguaTM geBaTH TbicaH 

HaceneHHtx nyHKToB He HMewT cBa3H no aBTogoporaM c TBepgtM  noKpbiTHeM c 

TpaHcnopTHofi cncTeMofi cTpaHbi. B  pe3yntTaTe, okoho gecaTH npo^HTOB HaceneHHa 

cTpaHbi b nepnog BeceHHefi h oceHHeft p a c n y ra ^ i ocTaeTca npaKTHHecKH oTpe3aHHbiM 

ot TpaHcnopTHbix KOMMyHHKa^HH;

-  go  HacToarn,ero BpeMeHH He 3aBepmeHo ^opMHpoBaHHe onopHofi ceTH $ege- 

pantHbix aBTOMo6HHtHtix gopor, cBa3biBawrn,Hx Bce ^KOHOMHHecKHe pernoHti P oc­

chhckoh Oegepa^HH, KaK M e^gy co6oft, TaK h c ^HTpantHoft HacTtw cTpaHbi;

-  c^opMHpoBaBmaaca b 60-x - 80-x rogax X X  BeKa gpeBoBHgHaa KoH^Hrypa- 

^Ha ceTH aBTOMo6HHtHtix gopor o6rn,ero noHt3oBaHHa He ygoBHeTBopaeT noTpe6Ho- 

cTaM ToBaponpoH3BogHTeHefi, TaK KaK npHBogHT k 3HaHHTeHtHbiM noTepaM ^HHaHco- 

B tx  h MaTepnantHtx pecypcoB, cBa3aHHbix c H3HHmHHM npo6eroM aBToTpaHcnopTa;

-  nponHocTHte xapaKTepncTHKH gopo^Hbix o g e ^ g  He no3BoHawT ocyrn,ecTB- 

HaTt noBceMecTHoe 6ecnepe6ofiHoe gBH^eHHe Ta^eHoBecHbix TpaHcnopTHbix cpegcTB;

KoMnHeKcHoe paccMoTpeHHe npo6HeM gopo^Ho-TpaHcnopr a oft ceTH BtiHy^ga- 

eT KoHcTaTHpoBaTt, h to  gHHTeHtHtie rogbi ^KC^HyaTa^HH ac$antTo6eTOHHbix noKpbi- 

THH aBToMo6HHtHtx gopor B ycHoBHax Hpe3BbHaHHo HHTeHcHBHoro gBH^eHHa aBTo­

TpaHcnopTa BbiaBHHH HegocTaTKH ^THX noKptTHH Hx HegocTaTOHHblH cpoK cHy^Sbl H 

6oHtmne pacxogbi Ha peMoHTHbie pa6oTbi.
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YcnoBHa pa6oTbi gopo^Hbix noKpbiTHH, o6ycnoBneHHbie HenocpegcTBeHHbiM 

BO3gencTBHeM norogHO-KHHMaTHHecKHx ^aKTopoB h TpaHcnopTHbix Harpy3OK, n peg t- 

aBnaroT cooTBeTCTByrornue Tpe6oBaHHa k cTpyKType ac$anbTo6eTOHa. ^na  ynyHmeHHa 

cocToaHHa cym,ecTByrorn,Hx MarncTpaneft h oco6o OTBeTCTBeHHbix HanpaBneHHH, nog- 

Beprarornuxca Hpe3BHHaHHO bhicokhm Harpy3KaM, Heo6xogHMO KaHecTBeHHoe ynyH- 

meHHe cocTaBa ac$anbT06eT0HHbix cMeceH, Hcnonb3yeMbix npn yKnagKe h peMOHTe 

noKpbiTHa gopor.

OgHHM H3 nepcneKTHBHHx nyTen noBbimeHHa KaHecTBa ac$anbTo6eTOHa aBna- 

eTca BBegeHHe b ero cocTaB Hnn b npHMeHaeMHH 6HTyM MogH$H^Hpyroffl,Hx g o 6aBOK, 

ynyHmarornux cTpyKTypHO-MexaHHHecKHe cBoftcrea ac$anbTo6eTOHa h noBbimarornue 

ero TepMocTa6nnbHocTb. Ba^HocTb ^T0^0 HanpaBneHHa, oco6eHHO gna ycnoBHH ^ena- 

6hhckoh o6nacTH, o6ycnoBneHa, npe^ge  Bcero, TeM, h to  KHHMar nopo^gaeT TaKyro 

pa3HH^y TeMnepaTyp b rogoBOM ^HKne, npoTHBocToaTb KOTopoH TpagH^H0HHbIe ac- 

$anbTo6eTOHbi npaKTHHecKH He MoryT 6e3 o6pa3OBaHHa nnacTHHecKHx ge$opMa^HH 

npn bhcokhx neTHHx h Tpern,HH006pa30BaHHa npn hh3khx 3hmhhx TeMnepaTypax.

OgHHM H3 nepcneKTHBHHx nyTefi noBbimeHHa KaHecTBa ac$anbTo6eTOHa aBna- 

eTca BBegeHHe b ero cocTaB Hnn b npHMeHaeMHH 6HTyM MogH$H^Hpyroffl,Hx g o 6aBOK, 

ynyHmarornux cTpyKTypHO-MexaHHHecKHe cBoftcrea ac$anbTo6eTOHa h noBbimarornue 

ero TepMocTa6nnbHocTb. Ba^HocTb ^T0^0 HanpaBneHHa, oco6eHHO gna ycnoBHH ^ena- 

6hhckoh o6nacTH, o6ycnoBneHa, npe^ge  Bcero, TeM, h to  KnHMaT nopo^gaeT TaKyro 

pa3HH^y TeMnepaTyp b rogoBOM ^HKne, npoTHBocToaTb kotopoh  TpagH^H0HHHe ac- 

$anbT06eT0Hbi npaKTHHecKH He MoryT 6e3 06pa30BaHHa nnacTHHecKHx ge$opMa^HH 

npn bhcokhx neTHHx h Tpern,HH006pa30BaHHa npn hh3khx 3hmhhx TeMnepaTypax.

Hcnonb3OBaHHe pe3HHOBOH KpomKH b KaHecTBe Mogn^HKaropa b gopo^HOM 

cTpoHTenbcTBe pemaeT npo6neMbi noBbimeHHa TepMocTa6nnbHocTH ac$anbT06eT0Ha, 

a TaK®;e ^K0H0MHH 6HTyMa, yTHnH3a^HH H3HomeHHbix pe3HHOTexHHHecKHx rogennft h 

cBa3aHHbie c Heft ^Kono^HHecKHe npo6neMbi oxpaHH OKpy^arorneft cpegbi [12].

B  Ta6n n ^  1 npegcTaBneHH ocHOBHbie HanpaBneHHa ynyHmeHHa KaHecTBa ac- 

$anbT06eT0HHHx cMecefi, npegnaraeMbie b gaHHOH gnnnoMHofi pa6oTe.
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T a S n u ^  1 -  HanpaBHeHua ynynraeHua Kanecrea ac^anbToSeToHHbix cMecefi

XapaKTepucTHKa noKa3aTeHH HTor

^oHroBeHHocTb

noBuraeHue mopo3octohkocth

YBeHuneHue goHro- 

BeHHocTH ac^aHbTo- 

SeT0Ha

YBeHuneHue nponHocru

noBuraeHue boaoctohkocth

noBuraeHue Tpe^HHocToMKocTH

^KC^HyaTa^H0H- 

Hue noxa3aTeHH

CHH^eHue K0Hee0Spa30BaHua

CHH^eHue aBapuM- 

HocTH

noBuraeHue c^nneHHa K0Heca c noKpbiTueM

YMeHbraeHue 0Spa30BaHua boahoh oneHKH

CHH^eHue r0H0HegHbix aBHeHuM

TexHoHoruHec- 

Kue noxa3aTeHH

npegoTBpa^eHue creKaHua SmyMa

Ynpo^eHue npou3- 

BogcTBa paSoT
noBuraeHue nHacruHHocTH ac^aHbToSeToHHoM cMecu

YnynraeHue ynHoTHaeMocTH ac$aHbToSeTOHHoM cMecu

^K0H0^HHecKHe no-

Ka3aTeHH

YMeHbraeHue rayMHocTH noKpuTua

CHH^eHue 3K0H0ru- 

HecKoM Harpy3KH ot 

goporu

CHH^eHue ucTupaeMocTH noKpbrrua

npegoTBpa^eHue Bbrnoca HerKHx ^pa^uM
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1 TE X H O -n O rO T E C K H H  P A 3 ^ E ^

1.1 PeaHH3a^Ha ac^anbTa h ac$anbT0B0ft KporaKH Ha 3aBoge O O O  «^ en cu ».

Ac^aHbT -  HauSonee nonynapHbift Bug gopo^H oro  noKpbiTua, oSnagawrn,Hft 

npeKpacHMMH ^KC^^yaTa^H0HHbIMH cB0HcTBaMH H goHroBeHHocTbW. Oh cocToHT H3 

necKa, rn,eSHa, MHHepanbHbix cocTaBnawm,ux h SmyMa. O O O  «^ e n c u » H3r0T0BHaeT 

ac^aHbT BbcoKoro KanecTBa, peanroyeT KaK MeHK03epHucTyw TaK h KpynH03epHH- 

cTyw ac$aHbT0Byw KporaKy. rnaBHbiMH npeuMym,ecTBaMH ac$anbT0B0ft KporaKH aB- 

HaeTca nponHocTb h BbicoKaa ycToHHHBocTb k BHeraHHM ^aKTopaM -  ocagKaM, nepe- 

nagaM TeMnepaTyp h t. g. CBa3ywrn,Hft KoMnoHeHT b ee cocraBe - SmyM, Ha ocHoBe 

KoToporo ac^aHbToSeToHHaa cMecb Mo^eT SbiTb nnoTHoft hhh nopucToft.

1.2 OcoSeHHocTH npoH3BogcTBa ac$anbT0Bbix cMecefi

npoH3BogcTBo ac^anbTa ocyrn,ecTBnaeT HecK0HbKHMu cnocoSaMH. CoraacHo 

MeTogHKaM cMerauBaHua K0Mn0HeHT0B h TexHonoruu yKHagKH BbigenawT Tpu rpynnbi 

MaTepuana:

-  xonogHbift;

-  TenHbM;

-  ropanuM.

npou3BogcTBo h n p o g m a  ac^anbTa -  ocHoBHoe HanpaBHeHue geaTeHbHocTH 3a- 

Boga «^ en cu ». H a npou3BogcTBe ucnoHb3ywTca T0HbK0 KanecTBeHHbie MaTepuanbi h 

cbipbe gna npou3BogcTBa ABC. B  KoMnneKce ohh npugawT ac^anbTy pag npeuMy- 

rn,ecTB:

BbcoKyw MexaHunecKyw nponHocTb;

-  npocToTy h HenpuxoTHHBocTb oScny^HBaHua noHoTHa;

-  MaKcuMaHbHaa onepaTHBHocTb npoBegeHua paSoT h SbicTpoe BBegeHue g o ­

por b ^KC^HyaTa^Hw;

-  Hage^HocTb c^nneH ua Konec aBToTpaHcnopTa c nonoraoM goporu.
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^na  npoH3BogcTBa ac$antTo6eTOHHbix cMecefi ncnont3yeTca o6opygoBaHHe 

m Beft^pcKoft ToproBoH MapKH Ammann. Oho oSnagaeT bmcokoh ^$$eKTHBHOCTtw h 

npoH3BogHTeHtHocTtw, BbmycKaa 160-200 tohh  ac^antTOBoft cMecn b Hac. nonHaa 

aBTOMaTH3a^Ha ynpo^aeT  npoH3BogcTBo ac^antTa h rapaHTHpyeT co3gaHHe MaTepna- 

Ha gHa gopo^H oro noKpbrraa no pa3HHHHbiM pe^nTypaM  b MHHHMantHbie cpoKH.

1 -  6yHKep MHHepantHbix MaTepnanoB; 2 -  neHTOHHbift nHTaTent; 3 -  cym nnt- 

hmh 6apa6aH; 4 -  arperaT nbineynaBHHBaHHa; 5 -  pyKaB nbineyganeHHa; 6 -  cKHnoBbift 

nogteMHHK; 7 -  cMecHTentHbift 6hok; 8 -  Ka6HHa ynpaBneHHa AE 3 ; 9 -  6yHKep MHHe­

pantHbix MaTepnanoB; 10 -  6yHKep pe3HHoBoro nopomKa; 11 -  cMecHTentHbift KoTen; 

12 -  KoTen Bbigep^KH Ba^yrn,ero; 13 -  6HTyMHbift Tpy6onpoBog; 14 -  6HTyMoxpaHH- 

HH^e; 15 -  MacnocTamua; 16 -  6yHKep oTrpy3KH A\E; 17 -  BecoBaa; 18 -  peMoHTHaa 

MacTepcKaa; 19 -  na6apaTopna; 20 -  cKnag Macna ; 21 -  napKoBKa; 22 -  gymeBaa, rap- 

gepo6 ; 23 -  cTonoBaa; 24 -  ^CTaKaga cnHBa 6nTyMa; 25 -  KoTentHaa

PncyHoK 1 -  r  eHepantHbH nnaH ac$antTo6eTOHHoro 3aBoga O O O  «^ e n c n »



^aHHtiH gnnnoMHtiH npoeKT c HccnegoBaTenbcKon nacTbro, b kotopom pac- 

CMaTpHBawTca ac$anbTo6eTOHHbie cMecn nnoTHbie, nopncTbie h cMecn Ha 6htymho- 

pe3HHOBOM Ba^yrn,eM.

2

5
: i y 7 j  

6
4

8

1 -  nogana MHHepanbHbix MaTepnanoB (necoK, ^ e 6eHb); 2 -  cymKa MaTepnana 

( 6apa6aH); 3 -  yganeHHe nbmn MaTepnana; 4 -  nogana 6myMa; 5 -  copTHpoBonHbiH 

arperaT (rpoxoT ); 6 -  cMecHTenbHbiH arperaT; 7 -  MHHepanbHbiH nopomoK; 8 -  6yHKep 

to toboh  npogy^H H .

PncyHoK 2 -  CxeMa npnroTOBneHHa BbmycKaeMbix ac$anbTo6eTOHHbix cMecen

TexHonoraa npnroTOBneHHa nnoTHbix ac$anbTo6eTOHHbix cMecen 3aKnronaeTca 

b cnegyrorn,eM. npegBapurenbHo oTgo3HpoBaHHbie rn,e6eHb h necoK nogaroT bo Bpa- 

m,arorn,HHca cymnnbHbiH 6apa6aH, Haxogarnunca nog yraoM 4° npn TeMnepaType 160­

185 °C. H3 cymnnbHoro 6apa6aHa HarpeTbie MaTepnanbi nocTynaroT copTHpoBonHbiH 

arperaT -  rpoxoT h coprapyroTca no ^ p a ^ n a M  (no KonnnecTBy ch t). 3aTeM ropanne 

MHHepanbHbe MaTepnanbi h nopomoK nocTynaroT B cMecurenb, rge  nocne hx Henpo- 

gon^HTenbHoro cyxoro  nepeMemHBaHHa B cMecHTenb nogaeTca 6HTyM. ^ n b  nepe- 

MemHBaHHa - paBHoMepHo pacnpegenHTb Bce KoMnoHeHTbi cMecn no o6teM y 3aMeca h 

paBHoMepHoe pacnpegeneHHe 6HTyMa no noBepxHocra 3epeH MHHepanbHoro MaTepna- 

na. TeMnepaTypa ynnoTHaeMbix ac$anbTo6eTOHHbix cMecen npn Bbixoge H3 MemanKH 

gon^Ha 6biTb 140-160 °C.

mcm
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BbicoKonopncTbie ac$anbT06eT0HHbie cMecn r0T0BaT b ac^anbTocMecnTenbHbix 

ycTaHOBKax nro6bix TnnoB, 3a ncKnroHeHneM MamnH HenpepHBHoro geHcTBna.

BpeMa nepeMemHBaHHa 3epHncTbix cMecefi c 6myMOM gon^HO 6biTb yBennHeHO 

Ha 10-30 ceK no cpaBHeHnro co BpeMeHeM nepeMemHBaHHa craHgapTHbix nopncTbix 

cMecefi. BpeMa nepeMemHBaHHa necHaHbix cMeceH He H3MeHaeTca.

nopagoK  BBegeHHa K0Mn0HeHT0B b ac^anbTocMecnTenbHyro ycraHOBKy MO^eT 

ocymecTBnaTbca no gByM cxeMaM:

1)m,e6eHb (rpaBHfi), necoK, MHHepanbHHH nopomoK nepeMemHBaroTca (cyxoe  

cMemeHHe), 3aTeM nogaeTca 6HTyM h Bca cMecb BHOBb nepeMemHBaeTca;

2)m,e6eHb (rpaBHfi), necoK, 6m yM  nepeMemHBaroTca, 3aTeM nogaeTca MnHe- 

panbHbifi nopomoK h npoH3BogHTca goMemHBaHHe cMecn.

nepBaa cxeMa npnroTOBneHHa cMecefi peKOMeHgyeTca npn Hcnonb3OBaHHH 

m,e6Ha Kncnbix ropHbix nopog h rpaBHa (o co6eHHO npn HegocTaTOHHOM c^nneH nn 

6nTyMa c noBepxHocTbro MHHepanbHHx MarepnanoB), a BTopaa - npn npHMeHeHHH oc- 

hobhhx ropHbix nopog, 0c06eHH0 ecnn hx cogep^aHne b cMecn npeBbimaeT 50 %.

1.3 KoHTponb KaHecTBa ac$anbT06eT0HHbix noKpbrrafi

KoHTponb KaHecTBa npon3BogcTBa ac$anbT06eT0Ha BKnroHaeT KoHTponb npnro- 

TOBneHHa ac$anbT06eT0HH0fi cMecn n cTponTenbcTBa noKpHTna. n p n  npnroTOBneHnn 

ac$anbT06eT0HH0fi cMecn KOHTponnpyroT: KaHecTBO ncxogHbix MarepnanoB; T0HH0cTb 

go3HpoBaHHa MnHepanbHbix MarepnanoB n 6nTyMa; npogon^HTenbHocTb nepeMemH­

BaHHa MHHepanbHbix MarepnanoB c 6myMOM; TeMneparypy cMecn Ha Bbixoge; coo t- 

BeTCTBHe cMecn 3agaHHOMy cocTaBy.

^na  KOHTpona KaHecTBa r0T0B0fi ac$anbT06eT0HH0fi cMecn onpegenaroT cne- 

gyromne noKa3arenn: TeMnepaTypy r 0T0B0fi cMecn; 3epH0B0fi cocTaB n cogep^aHne 

6nTyMa; nopncTocTb MnHepanbHoro ocTOBa n ocraroHHyro nopncTocTb; BogoHacbim,- 

Hne; Ha6yxaHne; npegen npoHHocTn npn c^arnn  npn TeMneparype 50 °C ; 20 °C  n

0 °C ; K0^$$n^neHT BogocrofiKocTn.

^na  KOHTponbHHx ncnbiTaHnfi no r O C T  9128-84 OT6nparoT Tpn npo6bi o t  Ka^- 

goH napTnn (napTneH cHnTaroT K0nnHecTB0 cMecn ogHoro cocTaBa, BbmycKaeMofi Ha

08.03.01.2017.241.00.00.n3 — 7^ -



ogHofi ycTaHoBKe b TeneHHe cMeHbi, ho He 6onee 400 t )  HenocpegcTBeHHo H3 Ky3oBoB 

aBToMoSnnefi.

H a ac$antTo6eTOHHbix 3aBogax KanecTBo cMecn gononHHTentHo o^HHBawT no 

BHemHHM npH3HaKaM: ^ e T y ,  ogHopogHocra, paBHoMepHocra pacnpegeneHHa 6HTyMa.

B o3M o^Hbe ge^eKTbi ac$antTo6eToHHofi cMecn h cnoco6bi hx ycTpaHeHHa 

cnegyw ^ne. OgHopogHocTt ac$antTo6eTOHHoft cMecn Heo6xogHMo xapaKTeprooBaTt 

KO^$$H^HeHTOM BapHa^HH.

B  n p o ^ c c e  npnroTOBneHHa ac$antTo6eTOHHoft cMecn 2-3  pa3a b cMeHy koh- 

TponnpywT co6nwgeHHe ycTaHoBneHHoro BpeMeHH nepeMemHBaHHa MHHepantHoro 

MaTepnana c 6myMoM. BpeMa nepeMemHBaHHa ac$antTo6eTOHHoft cMecn Ha mnaKo- 

Bbix MaTepnanax npeBbimaeT o6biHHoe nepeMemHBaHHe Ha 15-20 %. KanecTBo roTo- 

boh ac$antTo6eToHHofi cMecn npoBepawT b na6opaTopHH, HcnbmiBaa o 6 p a 3 m  roro - 

ToBneHHbe H3 cMecn nyTeM ^opMoBaHHa cTaHgapTHbiM cnoco6oM Ha rngpaBHHHecKoM 

npecce. ^na na6opaTopHoro KoHTpona oT6npawT ogHy-gBe npo6bi b cMeHy H3 Ka^go- 

ro  ac^antTocMecHTena. B  n p o ^ c c e  cTponrentcTBa ac$antTo6eTOHHbix noKpbiTHH 

cncTeMaTHHecKH KomponHpywT TeMnepaTypy h ogHopogHocTt cMecn, yKnagbmaeMoft 

b noKpbTHe, npoeKTHyw Tonm,HHy h npo^nn t noKpbrraa, KanecTBo ynnoTHeHHa.

Han6onee Ba^Haa HacTt KoHTpona -  npoBepKa cTeneHH ynnoTHeHHa noKpbrraa. 

^na  ^TOH ^ hh 6epyT npo6bi H3 noKpbrraa Bbipy6Koft hhh BbicBepnHBaHHeM h onpege- 

nawT cpegHWW nnoTHocTt h BogoHacbirn,eHHe o6pa3^B . H3 nacra B3aToH npo6bi H3- 

roToBnawT o6 p a3 ^ i TaK ®;e, KaK h npn HcnbrraHHH ac$antTo6eTOHHbix cMecefi. n o  

oTKnoHeHHw cpegHefi nnoTHocTH h BogoHacbirn,eHHw o6pa3^B  c HeHapymeHHofi 

cTpyKTypofi ot cpegHefi nnoTHocTH o6pa3^B , cTaHgapTHo ynnoTHeHHbix, cygaT o Ka- 

HecTBe ynnoTHeHHa gopo^Hbix noKpbrrafi.

HHcTpyMeHTantHaa npoBepKa KanecTBa noKpbrraa 3aKnwnaeTca b onpegeneHHH 

KO^$$H^HeHTa c^nneHHa mHHH aBToMo6nna c yBna^HeHHofi noBepxHocTtw noKpbi- 

THa, k o to p iH  onpegenawT na6opaTopHofi ycTaHoBKoH n K P C -2  Ha yBna^HeHHoM no- 

KpbiTHH, no gnHHe TopMo3Horo nyTH hhh no 3HaneHHW 3aMegneHHa aBTOMoSnna 

«B o n ra » Mogenn M-21 hhh M -24, a TaK«:e npn6opoM MaaTHHKoBoro THna M n -3 .
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2 M E X A H O T E C K O E  O E O P Y ^ O B A H H E  

Ta6n n ^  2 -  Hcnonb3yeMoe MexaHnHecKoe o6opygoBaHne

N° HaHMeHOBaHHe oGopygoBaHHa Mapxa KonnHecTBO MomHOCTb, kBt

1 Ac^anbT06eT0HHaa ycraHOBKa AMMAN-200 1 15,5 kBt

2 ArperaT nHTaHHa AM M AN 2 3,5kBt

3

CymHnbHHH arperaT (6apa- 

6aHHHH HenpepHBHoro geMcr- 

Bna)

AM M AN T 2290 1 56 kBt

4

CMecHTenbHbiM arperaT (6a- 

meHHHH co CMecnreneM ne- 

pH0AHHecK0^0 geMcTBKa)

AM M AN 1 65 kBt

5 ArperaT roTOBoM cMecn AM M AN 1 10-15kBt

6 ArperaT BO3BpaTa nann AM M AN 1

7
ArperaT MKHepanbHoro 

nopomxa
AM M AN 1 3,3 kBt

8

ArperaT nogroTOBKn 6myMa 

(^epH0AHHecK0^0 geMcTBMa c 

^apoBbiMn Tpy6aMn)

AM M AN 1 7,5 kBt

9
HacocHaa cra^na Te^n0H0CH- 

Tena
AM M AN 1 5kBt

10 ^HeBM0CHCTeMa AM M AN 1 0,5kBt
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3 T E ra O T E X H O T E C K H H  P A 3 ^ E ^

3.1 OnpegeneHHe kohctpykthbhbix pa3MepoB 6apa6aHa

^na  nog6opa cym nntHoro 6apa6aHa gna necKa h ^ e 6Ha Heo6xogHMo npoH3Be- 

cth  TennoTexHHnecKHH pacneT. Tpe6yeMaa npoH3BogHTentHocTb 55 000 Kr/n no bbi- 

cymeHHOMy MaTepnany. MaTepnan BticymHBaeTca o t  HananbHoH Bna^Hocra s 1 =  4 %  

go  KoHeHHon s 2 =  0 %. CymKa npoH3BogHTca gtiMoBbiMH ra3aMH, pa36aBneHHbiMH 

aTMoc^epHtiM Bo3gyxoM b cMecHTenbHon KaMepe nepeg BxogoM hx b 6apa6aH. C ^ h - 

raeMoe TonnHBo -  Ma3yT M-40. C^HraHHe Ma3yTa npoH3BogHTca c noMorntro HH^eK- 

^HOHHOH ropenKH. HanantHaa TeMnepaTypa MaTepnana tH =  20 °C, KoHenHaa tK =  160
-5

°C. nnoTHocTt cyxoro  MaTepnana pC =  2850 Kr/M . napaMeTpti TennoHocHTena: 

if f 3 =  450 ° c , tKa3=180 °C. napaMeTprn Bo3gyxa go  Bxoga b TonKy: ^ 0 =  70 %, t0 =  20 

°C, d0 =  10 r/Kr cyx Bo3gyxa. O p a ^ n a  ^ e 6Ha 5-20 mm. Y ron  HaKnoHa 6apa6aHa a=4°.

OnpegeneHHe KoHcTpyKTHBHtix pa3MepoB 6apa6aHa

KonnnecTBo Bna^Horo MaTepnana, nocTynarorn,ero Ha cymKy:

yi = y 2 + W, Kr ( , ( 1)

rge  y2 -  npoH3BogHTentHocTb 6apa6aHa no cyxoMy MaTepnany, K̂ ;

W  -  KonnnecTBo HcnapeHHon Bnara, K̂ .

KonnnecTBo HcnapeHHon Bnarn:

W = y 3 - 3 2 , k ^  
100 - 3  /* ( 2)

4 -  0 /
W = 55000---------= 2291,67 Kr/

100- 4  / h

y  = 55000+ 2291,67 = 57291,67 K̂

KonnnecTBo Bnarn, cogep^arnenca bo Bna^HoM MaTepnane go  cymKH:

W = S  yi kz/
Wbj h  ■ 100 ’ A (3 )
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WBE H .
4 • 57291,67 

100
= 2291,67 kz/ h

KonnHecTBO Bnarn, cogep^am efica b BHcymeHHOM Marepnane:

y 2W' '  D kz/  
100 ’

0 • 55000

(4 )

BE .H. = 0 Kr/  
100 / h

Ochobhhm noKa3aTeneM, no KOTopoMy m o^ho onpegennTb pa3Mepbi cymnnbHO- 

ro  6apa6aHa, aBnaeTca o6teMHoe Hanpa®:eHne 6apa6aHa no Bnare, T.e. KonnHecTBO
-5

Bnarn, ncnapeHHOH c 1 m npocTpaHCTBa 6apa6aHa b 1 Hac. npnHnMaeM o6teMHoe Ha- 

npa^eHne bo Bnare m0 = 110k^ 3 ^ ,

T o rga  o6teM  6apa6aHa cocTaBnT:

Jr 2291,67 3
VEAP = ------------= 20,83m

(5 )

110

npnHnMaeM arperaT cymKn n HarpeBa necKa n m e6Ha c xapaKTepncTnKaMn, npnBe- 

geHHHMn b Ta6n n ^  3.

Ta6n n ^  3 -  XapaKTepncTnKn cymnnbHoro 6apa6aHa

OcHOBHHe napaMeTpH h TexHHHecKHe xapaKTepucTHKH 3HaHeHHe

np0H3B0gHTenbH0CTb no cyxoMy MaTepuany 55 T/Hac

Pa3MepH cymnnbHoro 6apa6aHa:

gnHHa 9 M

guaMeTp 2.2 m

Macca 26,8 t

YcTaHOBneHHaa M0mH0CTb 56 kBt

npoBepnM np0n3B0gnTenbH0CTb 6apa6aHa no BHcymeHHOMy Marepnany n mo:

>  = w  i0 ° z ^ i , « /  ( 6)



W = m • V kz/W m0 V EAP. / h (7 )

100 -  4
y  = 110 • 22----------= 58080K̂
2 4 -  0

O 6teMHoe Hanpa^eHHe no Bnare cocTaBHT:

58080 = mn • 22
100 -  4 

4 -  0

58080  ̂(4 -  0) 

22 • (100 -  4)
= 110K2/

M3 • H

3.2 PacneT ropeHHa TonnHBa

B KanecTBe TonnHBa gna cym nntHoro 6apa6aHa Hcnont3yeM Ma3yT MapKH M-40. 

Cogep^aHHe 3onbi  Ap = 0,2 %  , cogep^aHHe Bnarn npHHHMaeM W  = 3 %. Ko^$$H^H- 

eHT pacxoga Bo3gyxa npn c^HraHHH Ma3yTa c noMorn,tw ^opcyHKH HH3Koro gaBneHHa 

npHHHMaeM a  = 1,2. Bo3gyx gna ropeHHa nocTynaeT HenogorpeTbiM.

Ta6n n ^  4 -  CocTaB ropwnefi Maccn Ma3yTa, %

Cr Hr Or N r Sr CyMMa

87,6 10,7 0,5 0,5 0,7 100

OnpegenaeM cocTaB pa6onero TonnHBa, HaxogHM cogep^aHHe ^HeMeHTOB b pa- 

6oneM TonnHBe.

,P „ r  100 -  (A P + W P )

100
%

C P  = 87,6 •100-  (0-2 + 3) = 84,8% 
100

rP _  100- (A P + W P)
H p = H r •-

100
%

HP  = 107 . 100 -  (0.2 + 3) = 10,3% 
100

( 8)

(9 )

P  _ ^ r  100- (A P + W P )
100

%

O  P =  • 100 -  ( °.2 +  3)
100

= 0.5%

(10)



NP = N r  - 100-  (^  + W ) % 
100

N  P = 0,5.100 -  (0.2 + 3) = 0,5%
100

SP = s r . 100-  (^  W  ) %
100

S P = 0.7. 100 -  (0.2 + 3) = 0.7%
100

Ta6n n ^  5 -  CocTaB pa6onen Maccti Ma3yTa, %

(11)

( 12)

Cp Hp Op N P SP A p W P CyMMa

84,8 10,3 0,5 0,5 0,7 0,2 3 100

TennoTy cropaHHa Ma3yTa HaxogHM no ^opMyne:

QP = 339CP + 1030HP -  108.9(0P - SP) - 25WP.K̂ /

K2

(13 )

QP = 339- 84,8 +1030-10,3 -108,9(0,5 -  0,7) -  25- 3 = 39303K

TeopeTHnecKH Heo6xogHMoe gna ropeHHa KonnnecTBo cyxoro  Bo3gyxa HaxogHM 

no ^opMynaM:

L0 = 0,0889CP + 0.265HP - 0.0333(0P - SP). HM
K2 (14 )

L  = 0.0889- 84.8 + 0.265-10.3 -  0.0333(0.5 -  0.7) = 10.3HM
K2

KonnnecTBo aTMoc^epHoro Bo3gyxa npn ero Bnarocogep^aHHH d =  10 (r/Kr cyx 

bo3) paBHo:

K2 (15 )

L ' = 1.016-10.3 = 10.46 HM KZ

^encTBHTentHoe KonnnecTBo Bo3gyxa npn KO^$$H^HeHTe pacxoga a  =1,2:
i /

Cyxoro:

ATMoc^epHoro:

L = 10.3 -1.2 = 12.36HM /a ’ /K2

L' = 10.46 -1.2 = 12.55HM/a ’ /K2



KonnnecTBo h cocTaB npogyKToB nonHoro ropeHHa npn a  =1,2  HaxogHM no

^opMynaM:

Vra = 0.01855- C P.HM VCO2 ’ / KZ (16 )

V ^  = 0.01855- 84.8 = 1.573-HM YCO2 ’ ’ /KZ

Vso = 0.007 - SP .HM YSO2 ’ /KZ (17 )

Vm = 0.007 - 0.7 = 0.0049HM YSO2 /KZ

V„ = 0.112 • H p  + 0.0124 • (W P  + 100 • W ) + 0,0016-d • L . .HM V
H  2 O ~ ~ v  n a p  /  “  A  “  /  k£ (18 )

V„ = 0.112 • 10.3 + 0.0124- 3 + 0.0016-10 • 12.36 = 1.389HM Y
H 2O  ’ 7 /KZ

VN2= 0.79 - L + 0.008NP.HMVa ’ / KZ (19 )

VN2 = 0.79-12.36 + 0.008-0.5 = 9.768HM Y/Kg

V0i = 0.21- ( a - 1) L0. HM/ KZ ( 20)

V0i = 0.21- (1.2 -1 ) • 10.3 = 0.433 HM̂

O 6rn.ee KonnnecTBo npogyKToB ropeHHa npn a=1,2:

V = 1.578 + 1.389 + 9.768 + 0.433 = 13.168HM Ya ’ /KZ

npo^H TH bift cocTaB npogyKToB ropeHHa npn a = 1,2 :

c ^ 2 = 1.578-100= 12%
2 13.168

= 1389 ■100 = 10>5%

2 13.168

= 9.768-100 = 74.2.% 
2 13.168

O = 0.433' 100 = 3

2 13.168

CocTaBnaeM MaTepnantHbift 6anaHc n p o ^ c c a  ropeHHa Ha 100 Kr TonnHBa npn

a = 1,2 .

08.03.01.2017.241.00.00.n 3
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Ta6n n ^  6 -  MaTepnanbHHH 6anaHC n p o ^ c c a  ropeHna

npuxog Kr Pacxog Kr

TonnHBO 100 3ona 0,2

Bo3gyx npogyKTH ropeHHa

O2 = 100 • L a • 0,21 • p 0i = 

= 100 • 12,36 • 0,21 • 1,429
370,91 C0 2 = 100• V ^  • p COi = 100 • 1,573 • 1,977 310,98

N  2 = 100 • L a • 0,21 •Pn2 = 

= 100 • 12,36 • 0,21 • 1,251
1221,53 S O  = 100 • V^ 2 • p SOi = 100• 0,0049• 2,852 1,4

HO  = 100• 0,0016-d • La • 0,21p 0 = 

= 100 • 0,0016' 10 • 12,36 • 0,210,804
15,99 H O  = 100 • V̂ 0 • pHfi = 100 • 1,389 • 0,804 111,68

N 2 = 100• Vn2 P n 2 = 100•9,7684,251 1221,98

O  = 100 • V0j • p  = 100 • 0,433 • 1,429 61,88

HeBa3Ka 0,21

HToro 1708,33 HToro 1708,33

HeBa3Ka 6anaHca cocTaBnaeT:

0,21
• 100% = 0,012%

1708,33

OnpegenaeM TeopeTnHecKyro TeMnepaTypy ropeHna. ^na  ^T0^0 HaxognM o6mee 

Tennocogep^aHne npogyKTOB ropeHna (6e3 nogorpeBa BO3gyxa n TonnnBa):

I OEW,
_ Qh K^My

HM' ( 21)

39303 = 2985k̂ m/
13,168 HM

n o  I-t gnarpaMMe npn a=1 ,2  HaxognM TeopeTnHecKyro TeMnepaTypy ropeHna

Treop =  1815 °C

OnpegenaeM geMcTBUTenbHyro TeMnepaTypy ropeHna npn K0^$$n^neHTe

^n=0,8.



PacneTHoe Tennocogep^aHHe paBHo:

I 'oeu = I oeu ■ = 2985  ̂0,8 = 2 3 8 8 ^ - ^ ( 22)

I 'oeu = I oeu • n , = 2985  ̂0,8 = 2388K§ Y m t3

n o  I-t gnarpaMMe HaxogHM gencTBHTenbHyro TeMnepaTypy ropeHHa Ma3yra

T  - =  1500 °CT gencTB 1500 C .

3.3 PacneT HananbHtix napaMeTpoB TennoHocnrena

TeMnepaTypa ra3oB npn Bxoge b cymnnbHtiH 6apa6aH t f j3 =  450 °C. ^na  no-

nyneHHa TaKon TeMnepaTypti gtiMoBbie ra3bi, o6pa3yrorn,Heca npn ropeHHH TonnHBa,

Heo6xogHMo pa36aBHTb aTMoc^epHtiM Bo3gyxoM b KaMepe cMemHBaHHa.

CocTaBnaeM ypaBHeHHe TennoBoro 6anaHca TonKH h KaMepti cMemuBaHua Ha

lK r c^HraeMoro TonnHBa:

I ' -n + La + X • I  = I  + X • I 'O&ty • -rr B dblM -jr dblM ?
V a V a 5 (23 )

rge  IB- ^HTa^b^Ha Bo3gyxa, nocTynarorn,ero gna cMemHBaHHa npn TeMnepaType 20°C:

IB = C, . t, , K i y  3
/ M

(24 )

Ib = 1,3 • 20 = 26K§ ^ /  ;
/ M

(25 )

I gtM- ^HTanb^Ha g tM o B tx  ra3oB npn tzHa3 = 4500 c  ,IgHM =  660 k§ ^ m3;

I ’ gHM- ^HTanb^Ha Bo3gyxa npn TeMnepaType cMemHBaHHa 450 °C

I ’gtM =  619 k§ x/ m  3 ;

n- Kng TonKH /npHHHMaeM n=0,9;

X- KonnnecTBo Bo3gyxa, Heo6xogHMoe gna pa36aBneHHa gtiM oBtix ra3oB.

nogcTaBnaa ^TH gaHHtie H3 pacneTa ropeHHa TonnHBa B ypaBHeHHe, nonynHM:

26 X 
2388  ̂0,9 + (12,55 + x ) • = 660+ X • 619

13,168 13,168

X =33,62 (MV  JK ’ v / Kr.monnuea

08.03.01.2017.241.00.00.n 3
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06m ee KonunecTBo Bo3gyxa, Heo6xoguMoe gna ropeHua 1 Kr TonnuBa u pa36aB- 

neHua gtiM oBtix ra3oB go  3agaHHoH TeMnepaTypti, cocTaBHT:

L  a L  a+X, M' / KP (26 )

L ’ ’ a=  12,55+33,62 =  46 ,17 (MV  )kz

0 6 hihh KO^$$H^HeHT H36mTKa Bo3gyxa:

a o6m= Tya (27 )
L  O

-46 ,17  ^
a o6m _ 4,41

m 10,46

Bnarocogep^aHue pa36aBneHHbix gtiM oBtix ra3oB onpegenaeM KaK oraomeHue 

Maccti BogaHtix napoB k  Macce cyxux npogyKToB ropeHua:

804 • VHO ,
d = ------------------------- 2------------------ , r/  , (28 )

H 1,977 • ^  + 1,251 • V^ + 1,429 • V0j / Krcyxra3- ’ (28 )

rge  V^0, V^ , V0 -  o6teMbi oTgentH tix cocTaBnawmux npogyKToB ropeHua npu

a o6m 3,47.

H eo6xoguMo npu hobom 3HaneHuu a o6m=  4,41 HaHTH o6teM  VH20 ,KoToptH yBe-

nunuBaeTca 3a cneT gononHHTentHoro BBoga BogaHtix napoB c aTMoc^epHtiM Bo3gy- 

xom h ^  , v02 ,3aBucamux o t  KO^$$H^HeHTa H36tTKa Bo3gyxa. 0 6 teM  vco He 3aBucuT

oT a o6m.

Vra = 1,578 MV
C02 /  KZ

Vho = 0,112• H P + 0,0124-W P + 0,0016^d •a OÊ  • L0,M̂ /  (29 )

V „n = 0,112^10,3 + 0,0124  ̂3 + 0,0016x10 • 4,4110,3 = 1,91MVH2O ’ 7 ’ /K2

VN = 0,79 • a0E  ̂• L0 + 0,008. N P, -«)/  (30 )

Vv = 0,79 • 4,4110,3 + 0008  ̂0,5 = 35,89 MV
N2 ’ 7 /k2

Vo, = 0,21 • (a 0Em -1)• L„,%  (31 )



^  = 0,21(4,41 -1 ) -10,3 = 7,38

T o rga  Bnarocogep^aHHe pa36aBneHHbix ra30B HaxognM, nogcTaBnaa b ^opMyny

(28) 3HaHeHHa Vh o  , VC02, VN2, V02

804-1,91
d = ----------------------------------------------- = 26,22 y

1,977-1,578 +1,251-35,89 +1,429-7,38 / Ky cyx y a 3

3.4 nocTpoeHHe TeoperanecKoro h gencTBHTentHoro n p o ^ c c a  cymKH Ha i-d

gnarpaMMe

nocTpoeHHe n p o ^ c c a  cymKH npoH3BogHM Ha I -  d gnarpaMMe (npnno^eHHe 1)

CHanana nporoBogHM nocTpoeHHe TeoperanecKoro n p o ^ c c a  cymKH, T.e. cHHTaeM,

hto b n p o ^ c c e  cymKH Tenno pacxogyeTca TontKo Ha ncnapeHHe Bnarn, He yHHTbreaa

noTepn Tenna Hepe3 cTeHKH 6apa6aHa b oKpy^arornyro cpegy h Ha HarpeB cymnntHoro

Marepnana. TeopeTHHecKHH n p o ^ c c  cymKH npoTeKaeT agHaSaranecKH, T.e. npn ycno-

BHH I  rA3 = const.

napaMeTpm ra3oB, ngyrnux gna cMemHBaHHa c Bo3gyxoM:

i ob^ ~ 2388 kA ^ /m3;

drA3 =  69,4 r/Kr cyx ra3a.

ToHKa B xapaKTepH3yeTca HanantHtiMH napaMeTpaMH cymnntHoro areHTa:

t f 3 =  450 °C;

dH =  26,22 r/Kr cyx ra3a.

3Ta ToHKa B  xapaKTepH3yeT Hanano TeoperanecKoro n p o ^ c c a  cymKH cym nnt-

HtiM areHToM, T.e. cMectro npogyKToB cropaHHa TonnHBa c Bo3gyxoM.

CooTHomeHHe M e^gy gtiMoBbiMH ra3aMH h Bo3gyxoM npn cMemHBaHHH hx go

3agaHHMx napaMeTpoB onpegenaeTca 3aBHcHMocTtw:

d -  dn  _  rA3 HIn
1 d -  d dH  -  d0

(32 )

69,4 -  26,22
n  = — ’------- ’—  = 2,66
1 26,22 - 10

08.03.01.2017.241.00.00.n 3
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O t tohkh B  npoBogHM nHHHro I r 43 = const go  nepeceneHHa c H3oTepMon 

tKa3=180 °C h onpegenaeM nono^eHHe KoHeHHon tohkh n p o ^ c c a  C 0. TeopeTHHecKH 

n p o ^ c c  cymKH Ha I-d gnarpaMMe H3o6pa«:aeTca nHHHen B C 0.

T o rga  t .C 0 xapaKTeproyeTca napaMeTpaMH: IH43 = 5 4 6 h tKa3=180 °C

nnoTHocTt cym nntHoro areHTa, oTxogarn,ero H3 cymnnKH, npHHHMaeM pcM=1,2

Kr/M3

n o  I-d  gnarpaMMe HangeM gna tohkh C 0 Bnarocogep^aHHe oTpa6oTaHHoro cy- 

mnntHoro areHTa d2 = 127 z/kz cyx eosdyxa.

Pacxog cyxnx ra3oB (no Macce) npn TeopeTHHecKoM n p o ^ c c e  cymKH:

y rr = '-00W , k̂  ( 33)

TEOP _  1000-2291,67
y rA3 =

d0 — dt|

= 22739$3kz/  / h127 -  26,22

nocTpoeHHe gencTBHTentHoro n p o ^ c c a  b peantHtix ycnoBHax oraHHaeTca o t  

TeopeTHHecKoro TeM, h to  npn gencTBHTentHoM n p o ^ c c e  cymKH yHHTbmaroTca noTepn 

Tenna b oKpy^aro^yro cpegy Hepe3 cTeHKH 6apa6aHa h pacxog Tenna Ha HarpeB cy- 

mnntHoro Marepnana.

O 6m,ne TennoBMe noTepn 6ygyT cocTaBnaTt:

Q = Qm + Q n , (34 )

Pacxog Tenna Ha HarpeB Marepnana onpegenHM no ^opMyne:

Qm = Y  -Cm - (tK - 1„ ), kX x/ h , (35 )

rge  CM- TennoeMKocTt BticymeHHoro MarepHana npn KoHeHHon Bna^Hocra ©K.

Cm = Cc • *  + ̂ U ^ ,W ™ / , (36 )
M C 100 100 / kz C v 7

rge  C C -  TennoeMKocTt a6conwTHo cyxoro  Marepnana

C c =  C m  =  0,921 k^ kf °C

QM = 55000-0,921-(160 -  20) = 7091700kM̂  

noTepn Tenna Hepe3 cTeHKH b oKpy^arornyro cpegy:



3,6 • S6 • (tCA -  C P )
Qn 1 S  S2 S3 1 , A  , (37 )

 H----1 + —  + —  + - v 7
a ^2 ̂3 ^2

rge  a ]-  K0^$$H^HeHT TennooTganu ot ra3oB k BHyTpeHHeft noBepxHocTH cy-

muntHoro 6apa6aHa. ^na  gtiMOBtix ra3OB a=100-450 Bt/ m  2 0(->.

npuHHMaeM a i =  150 Bt/m^ c .

51-TonmuHa cTeHKu 6apa6aHa, npuHHMaeM S1=20 m m ;

52-TonmuHa Te^noH3ona^HH 6apa6aHa, paBHaa 25 m m ;

53-TonmuHa 3amuTHoro noKptrrua 6apa6aHa, paBHaa 5 m m .

A  u A2 u A3 -  TennonpoBogHocTt cooTBeTcTBeHHo cTantHOH cTeHKu 6apa6aHa 

^1=58,2 Bt/m

A2 -  TennonpoBogHocTt MaTOB H3 6a3antTOBoro cynepTOHKoro BonoKHa 

Fiberfrax Durablanket, A2 =  0,035 Bt/m oC ;

-  TennonpoBogHocTt 3am,uTHoro noKptrrua H3 0^HHK0BaHH0^0 nucTa,

A3 =  47 BT/ m  0C .

a 2- K0^$$H^HeHT TennooTganu ot Hapy^HOH noBepxHocTH Te^noH3ona^HH b 

OKpy^aromyro cpegy. npuHHMaeM a 2 =  14 Bt/m2 oC .

S6- nnom agt 6okoboh 6apa6aHa.

= * • D 6ap • L 6ap,M2, (38 )

S6 = 3,14 • (1,8 + 0,02 + 0,025 + 0,005) • 8,5 = 49,3m  2 

- 1BOp) -pa3HocTt TeMnepaTyp ra3OB pa6onero npocTpaHcTBa 6apa6aHa u ok-

py^arom ero BO3gyxa.

( t rA3 -  tM ) -  ( t rA3 -  tM ) 
fTA3 (tH lH ) (tK 1K ) , f ° fi

CP = (tHA3-  tM ) +1, c , ,  (39 )
CP rfTA3 _,M

tH tH2,3 • lg
, g ( t r  -  tM )



rge  tCPM - cpegHaa TeMnepaTypa MaTepnana b 6apa6aHe.

■•('M -  >M ) "  c  (40 )

2
^  = 20 + -  • (160 -  20) = 113,330 C

a  = (450 -  20) -  g 8 °  -160) + U333 = 247 32° C 
' CP (450 -  20) + 113,33 A C

2,3 • lg -------------
(180 -160)

nogcTaBHM nncnoBbie 3HaneHHA b ^opM yny h onpegenHM noTepn Tenna b ok- 

py^aro^yro  cpegy:

3,6 • 49,3 • (247,32- 20)Qn = -----3,6 •49,3 •(247,32 20)------ = 50692,64
^ n 1 0,02 0,025 0,005 1 ̂  A1 0,02 0,025 0,005------ 1---------1---------- 1---------- 1----

150 58,2 0,035 47 14

06m,ne noTepn Tenna b n p o ^ c c e  cymKH:

Q = Qm + Q n , m x/ H (41 )

Q = 7091700+ 50692,64 = 7142392,64 Kf l ^

B npo^ cce cymKH nacTt Tenna TepaeTca, ^ 0^T0My I  rA3 MeHtme I  rKA3. HaxoguM 

BenHHHHy yMeHtmeHHA ^HTanb^HH gtiM oBtix ra30B:

I  = Q Ktt™ /  (AT>\noT y TEop /kz cyx za3a (42 )
Y TA3 '  — s —

= 714239264 = 3141k^ ^ /
-1 TT/̂ tT '-} 1 'i1 / .

noT 2273933 ’ / kz _  cyx _  sasa

H a I-d gnarpaMMe OTKnagtreaeM 3HaneHHe InoT =  74,8 K^^/Kr cyx  ra3a o t  t. C 0 

BepTHKantHO bhh3 h nonynaeM t. ^ ,  KoTopyro coegHH^eM c t. B.

.Huhh^ B ^  noKa3MBaeT HanpaBneHHe geftcTBHTentHoro n p o ^ c c a  cymKH. ToHKa 

C -  KOHe^ n p o ^ c c a  cymKH, ee m o^ho HaftTH, 3Haa KoHenHyro TeMnepaTypy ra3oB 

(t  Ka3=180 °C). ^HHHa B C  o6o3HanaeT geftcTBHTenbHbift n p o ^ c c  cymKH.

OnpegenaeM Ha I-d gnarpaMMe KoHenHoe Bnarocogep^aHHe ra3oB gna tohkh C:

= 84 z/
K /  kz _  cyx _  sa3 a

^eficTBHTentHMH pacxog ra3oB Ha cymKy:



_ l 000- W KZ _ cyx_ aa3oe/ f .rA3 = dr -  ̂  ’ / h (43 )

= 1000-2291,67 = 39661,99 Kz _  y  _  

rA3 84 -  26,22 z h

OnpegenaeM pacxog Tenna Ha cymKy:

Qc = Ya  - ( I 'h - 1.) -  4,2 - W - tM , ,  (44 )

rge  I ’h -  ^HTant^Ha cMecn ra30B c B03gyx0M 6e3 yneTa ^HTant^HH BogaHtix na- 

poB npogyKTOB ropeHna TonnHBa. I ’h onpegenaeTca no I-D  gnarpaMMe npn tB03=450 °C 

h d0=10r/Kr.cyx.Bo3. I ’h =  504K^^/Kr cyx ra3., I0 =  38K^^/Kr cyx ra3.

Qc = 39661,99-(504 -  38) -  4,2-2291,67-20 = 1828998706*^^

Pacxog Tenna b TonKe c yneTOM K H ^  TonKH ^=0,9:

Qt = J , Kfl^  (45 )

= 18289987,(6 = 20322207844k^ V  
^ T 0 9 /h

Pacxog TonnHBa:

B = Q ; , KrH (46 )QP
B = 20322207,8t4 = 517K ^

39303 / h

3.5 MaTepnantHMH 6anaHc cym nntHoro 6apa6aHa

n p n  ycTaHoBHBmeMca n p o ^ c c e  cymKH KonnnecTBo Bnarn, nocTynawm,en b 

cymnntHMH 6apa6aH c gtiMoBbiMH ra3aMH h MaTepnanoM, gon^H o 6biTt paBHo K on u  

HecTBy Bnarn, ocTawm,enca b MaTepnane, h Bnare, yxogam,en c gtiMoBbiMH ra3aMH. Ha 

ocHoBaHHH BbimenpHBegeHHtix pacneTOB cocTaBnaeM Ta6n ^ y  MaTepnantHoro 6anaH- 

ca, npegBapHTentHo onpegenHB pacxog Bna^Htix oTxogarnux ra3oB npn Btixoge H3 

cym nntHoro 6apa6aHa Y Cm u KonnnecTBo BogaHtix napoB b gtiM oBtix ra3ax, nocTy- 

nawrnux Ha cymKy no ^opMynaM:



9 • H p +  W P  
Y =  ( 9 H__— __ +  L • a  • d ) • B K2/1 E.U. =  ( +  L 0 a o6^ d0 ) B , / ,

Ya.n. = (

100

9 • 10,3 + 3 

100
+10,3 • 3,47 • 0,01) • 517 = 679,7 ̂

Y c m . = (1 + 0,001' d H) • Y2m + W,K8/

YCM = (1 + 0.001 • 26,22) • 3966199 + 2291,67 = 42793,6 Kr/  

T a 6 n u ^  7 -  MaTepuantHbift 6anaHc cymuntHoro 6apa6aHa

(47)

(48 )

npHxog Kon-Bo (kx/h) % Pacxog Kon-Bo(Kr/n) %

Bna^HHH MaTepnan 57291,67 58,68
BbicymeHHbiM

MaTepHan
55000 56,33

CyxHe gHMOBue ra3w 39661,99 40,62 OTxogamHe ra3w 42793,6 43,83

BogaHbie napw b ra3ax 679,7 0,7 HeBa3Ka -160,24 -0,16

HToro: 97633,36 100 HToro: 97633,36 100

3.6 TennoBofi pacneT cym untHoro 6apa6aHa

TennoBofi 6anaHc cocTaBnaeTca gna onpegeneHua pacxoga Tenna Ha cymKy, a 

TaK®;e gna o ^ h k h  O TgentH tx cTaTefi npuxoga u pacxoga Tenna b cymuntHOH ycTa- 

HOBKe. ^na  cymun cocTaBnaeTca eguHtiH 6anaHc.

TennoBofi 6anaHc ycn0BH0 npuHaTO cocTaBnaTt npu 0 °C; cnuTaeTca, nTO Bce 

Tena, Bnara, ra 3 t, ynacTBywmue b 6anaHce, BHocaT b Hero Tenno, ecnu ux t>0 °C  u 

pacxogywT Tenno Ha HarpeB 3a cneT 6anaHca, ecnu uMewT t <  0 °C. TennoBoH 6anaHc 

cocTaBnaeTca b k^>k Ha 1 nac pa6o T t  cymuna u b k ^ ^  Ha 1 Kr ucnapeHHOH Bnaru.

^na  cocTaBneHua TennoBoro 6anaHca Heo6xoguMO paccnuTaTt HeKOTopte cTa- 

Ttu npuxoga u pacxoga Tenna.

CTaTtu npuxoga Tenna:

-  Tenno ot cropaHua TonnuBa:



Qrop = B • QH, kA™/ (  (49 )

Qrop = 517 • 39303 = 20319651K

-  Tenno, BHocuMoe B03gyx0M, nogaBaeMtiM Ha ropeHue u pa36aBneHua gtiMOBtix 

ra3OB:

Q , = L "a-Ig ■ B, (50 )

Q  = 46,17 • 26 • 517 = 620617,14K

CTaTtu pacxoga Tenna:

Tenno Ha ucnapeHue u HarpeB Bnaru MaTepuana:

Q„cn = (2493+1,97 • t ™  -  4,2 • t " ) • W,K̂  (51 )

Q„cn = (2493 +1,97 • 180 -  4,2 • 20) • 2291,67 = 633325 ,̂212^

2493 k'^ :̂ . 2 - cKptTaa TennoTa nap006pa30BaHua npu 0 °C

1,97 “H ™ / - TennoeMKocTt B ogaH tx  napoB
/ KZ C

4,2 “3 ™ /  - TennoeMKocTt Bnaru MaTepuana
/ KZ C

Tenno c oTxogamuMu gtiMOBbiMH ra3aMH, 3a ucKnwneHueM Tenna, yHocuMoro 

ucnapuBmefica BnaroH:

Qyx = (aoEm ■ L'c +A V ) • B • I „ , “A ™ /  (52 )

Qyx = (4,4110,46 + 0,618) • 517*224 = 543483,3

Iyx - HaxogHM no I-t guarpaMMe

AV = V a - La , M3 (53 )

3
AV = 13,168 -12,55 = 0,618M3

-  noTepu b TonKe:



Qt = B • Qh  • (1 - l mn X 

Q  = 517 • 39303- (1 -  0,9) = 20319651'

CocTaBHM TennoBoH 6anaHc cym nntHoro 6apa6aHa (T a 6 n ^ a  7): 

T a 6 n ^ a  8 -  TennoBoH 6anaHc cym nntHoro 6apa6aHa

(54)

npuxog

OG^ee KonHnecTBo TennoTbi

Pacxog

KonunecTBo TennoTbi

k^*/h
k^*/

Kr Bn
% k^*/h

k^*/

Kr Bn
%

Ot cropaHHH 

TonnHBa, 

Qrop

20319651 8866,74 97,03
Ha HarpeB 

rnHHH, Qm
7091700 3095,09 33,87

C aTMo- 

c^epHHM 

Bo3gyxoM,

Qb

620617,14 271,41 2,97

B oKpy*aro- 

^yro cpegy, 

Qn

50692,54 21,93 0,24

Ha HcnapeHHe 

u HarpeB Bna- 

rn MaTepuana, 

QHcn

6333259,21 2764,29 30,25

C oTxoga^H-

MU flHMoBH-

mu ra3aMH,

Qyx

5434832,3 2371,35 25,95

noTepu B

TonKe, Qt
2031965,1 886,40 9,70

HTOrO 20940268 9138,15 100 20940268,14 9138,15 100

Ygen tH oe KonnnecTBo TennoTbi Ha 1 Kr ncnapeHHoft Bnaru

q = (55 )



20319651 oorrnA „
q = ---------------- =  8866.'74kUw

229167

YgenbHtiH pacxog TonnHBa Ha 1 Kr ncnapeHHofi Bnarn:

j B b =  — , ^  
W

(56 )

b =  517 =  0,226^  
2291,67

TennoBofi K H ^  6apa6aHHon cymnnKH:

q m +  QHcn
V =

q
(57 )

3095,09 +  2764,29 
v = =  0,67 

8866,74

06bihho K n ^  cymnnoK TaKoro rana cocTaBnaeT 0,6-0,8

3.7 PacneT BpeMeHH cymKH Marepnana, HacTOTbi Bparn,eHHa h m o^hocth

npHBoga cymnntHoro 6apa6aHa

OnpegenHM BpeMa Haxo^geHHa Marepnana b 6apa6aHe no ^opMyne:

T = 120 P ' P - S - m2 c , 
m0 200 -  ( s - s  )

(58 )

rge  P -  KO^$$H^HeHT 3anonHeHHa 6apa6aHa, npHHHMaeM P =  0,15;

p -  nnoTHocTt Marepnana npn cpegHefi Bna^Hocra mCP, mo^ ho onpegenHTt no

^opMyne:

p = p 100  k?J 
P  Pc 100 -m cp ’ 7m 3

(59 )

m1 -  m2
cp 2

(60 )

4 -  0
mrp = ------= 2%

2

p  = 2850 100 = 2908,2KZ/  3 
100 -  2 /m

TaKHM o6pa3oM, nonynaeM:
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0 15•29082 4 -  0
t = 120—---------- 8----------------= 365,74 • 0,0929 = 2,38muh = 143c

110 200(4 -  0)

^ u cn o  o6opoTOB 6apa6aHa npu6nu*eH H o m o * ho  onpegenH Tt no ^opM yne:

n = A • L*AP , r f /  , ( 6 1 )
t • • tga '  MUH )

r g e  A  -  KO^$$u^ueHT, 3aBucam,uft ot Tuna HacagKH u xapaKTepa gB u*eH ua Ma-

Tepnana, gna ^ e6 H a  u necKa o6m h h o  A =  0,4-0,65;

a  -  y ron  HaKnoHa 6apa6aHa.

n = 0,65-8,5 = —91—  = ,,6500/
2,38 ̂ 1,8 • 0,07 6,5688 / MUH

Morn,HocTt, Heo6xogHMyro gna Bparn,eHua 6apa6aHa, m o* ho  onpegenH Tt no 

^opM yne A .n .B op om u n oB a  [11]:

N 3 =  0,0013 • D\ • L  • n • a ^ p  , KBm, (6 2 )

r g e  a  -  m 3 $ $ ^ neHT m o ^ h o c th , 3aBucam,uft o t  THna HacagKH h KO^$$u^ueH- 

Ta 3anonHeHua o6 teM a  6apa6aHa p . n p u  P =  0,15 gna nonacTHoft cucTeMM a  =  0,038.



4.1 Cym untH tH  6apa6aH: onucaHue pa6oTti u ^pHH^H^Ha^tHaa cxeMa

Cym untH tH  6apa6aH npegcTaBnaeT co6oH cBapHOH ^HnHHgp -  6apa6aH, Ha Ha- 

py^HOH noBepxHocTH KOToporo yKpenneHt 6aHga^Htie onopti, KonM,a ^ecTKocTH u 

npHBogHofi 3y6naTtiH BeHe^ gna cymKH ctm ynux u MenKOKycKOBtix MaTepuanoB pa3- 

MepoM KycKOB go 50 m m . Eapa6aH cymuna HMeeT gnuHy 4-30 m  h guaMeTp 0,1-3,2 m , 

ycTaHOBneH nog yrnoM 4-6° k ropu3OHTy u BpamaeTca co cKopocTtw  0,5-8 o6/m h h .

^BH^eHue MaTepuanoB u TononHtix ra3OB BHyTpu cymuna MO^eT 6 tiT t npaMO- 

tohhhim u npoTHBOTOHHtM. nocnegHee o6ycnaBnuBaeTca pagoM ^aKTopoB. Ecnu Tpe- 

6yeTca rny6oKoe BticymuBaHue MaTepuana unu Korga Marepuan He Btigep^HBaeT b h - 

cokoh TeMnepaTypt b nepBtift nepuog cymKH u MO^eT 6 tiT t HarpeT go  6onee Btico- 

koh TeMnepaTypt b koh^  cymKH, cxeMa gBH^eHua MO^eT 6 tiT t np0THB0T0nH0H. 

npoTHBOTOK npuMeHaeTca npu cymKe necKa, H3BecTHaKa u gp. OgHaKo b 6ontmuHcT- 

Be cnynaeB HaxoguT npuMeHeHue npaM0T0nHaa cxeMa gBH^eHua. npaMOTOK o6ecne- 

nuBaeT MeHtmee ntineHue h yHoc; Bna^Htie h nnacTunHtie MaTepuanti nerne OTgawT 

HanantHyw Bnary h 6ticTpo npuo6peTawT Heo6xoguMyw ctm ynecTt. CymKa rnuH, 

HegonycKawmux noTepu nnacTunHocTH BcnegcTBue neperpeBa, npou3BoguTtca b cy- 

m untHtix 6apa6aHax npu npaMOTOKe.

n p u  ^T0M gonycKaeTca BticoKaa HanantHaa TeMnepaTypa ra3OB, Bxogamux b 

6apa6aH (g o  900 °C ), ho MaTepuan npu cymKe cuntHO He HarpeBaeTca. 0 6 hhho  npu 

TeMnepaType oTxogamux H3 6apa6aHa ra3OB 110 -  120 °C Marepuan BtixoguT c TeM- 

nepaTypofi 70-80 °C. CKopocTt gBH^eHua ra30B b 6apa6aHe He npeBtimaeT 2,5-3 m/c 

b H36e®;aHHe npe3MepHoro ntineyHoca.

BHyTpeHHaa nonocTt 6apa6aHa b ^ n a x  ynynmeHua n p o^ ccoB  Tennoo6MeHa h 

cymKH 3anonHaeTca pa3nunHHMH HacagKaMH unu pa3genaeTca Ha aneHKH. n pu  cymKe 

KpynHOKycKOBtix MarepuanoB, ckhohhhix k HanunaHuw BHyTpu, Ha cTeHKax 6apa6aHa 

ycTaHaBnuBawT npogontH tie nonacTH (nogteMHO-nonacTHaa cucTeMa).

n p u  cymKe MenKOKycKOBtix MaTepuanoB no BceMy ceneHuw 6apa6aHa ycTaHaB- 

nuBawT nonKH, o6ecnenuBawmue Hage^Hoe nepeMemuBaHue MaTepuana (pacnpege-

4. A B T 0 M A T H 3 A U H H
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nurentHaa cncTeMa). ^na  oneHt MenKoro Marepnana, cKnoHHoro k ntineHHro, npHMe- 

HaroT 3aKpMTyw aneHKOByw cncTeMy BHyrpeHHHx ycrponcTB, b kotopoh  Marepnan 

TontKo nepeBanHBaeTca npn Bparn,eHHH 6apa6aHa npn He6ontmoH BticoTe nageHHa. 

^neHKH He coo6rn,aroTca M e^gy co6oH.

^na  noBbimeHHa paBHoMepHocra cymKH MarepnanoB, nporoBogurentHocTH 6a- 

pa6aHa h nacTHHHoro coBMern,eHHa cymKH h pa3Mona npHMeHaroT HaBecKy ^ n e ft ,  ko - 

Toptie 3aMeHawT HeKoTopyro nacTt BHyTpeHHHx neperopogoK no gnHHe 6apa6aHa. 

CreneHt 3anonHeHHa 6apa6aHa MaTepnanoM Kone6neTca B npegenax ot 0,05 go  0,20. 

Han6ontm aa cTeneHt 3anonHeHHa gocraraeTca B cym nntHtix 6apa6aHax c aneftKo- 

BtiM BHyTpeHHHM ycTpoHcTBoM.

^na  oTonneHHa 6apa6aHHoH cymnnKH mo^ ho Hcnont3oBart nw 6ofi BHg TonnH­

Ba, kotopm h  c^nraeTca B TonKe, pacnono^eHHoft co cTopoHti Bxoga gtiM oBtix ra3oB B 

6apa6aH. npogyKTti ropeHna TonnHBa cMemHBawTca c xonogHtiM Bo3gyxoM B cMecn- 

TentHoH KaMepe gna nonyneHHa Tpe6yeMoH TeMneparypbi.

OTpa6oTaHHtie ra3ti yganawTca H3 pa3rpy3oHHoft KaMepm npn noMornu BeHTH- 

naTopa, npegBapurentHo npoHga ^HKnoH gna ohhctkh ot ntinH.

O chobhoh MaTepnan gna roroTOBneHHa 6apa6aHoB cymnnoK, 3arpy3oHHtix h 

pa3rpy3oHHbix KaMep -  yrnepogncTtie cTann. B  TexHHnecKH o6ocHoBaHHtix cnynaax 

gononHHTentHoe roroTOBneHHe 6apa6aHoB, pa3ipy3oHHbix h pa3ipy3oHHbix KaMep 

nacTHHHo Hnn nonHocTtro H3 ^apocToftKHx cTanefi c^e^Ha^tHbIx MapoK.

Tnnbi nepeBanonHbix ycTpoHcTB, npHMeHaeMbix B 6apa6aHHbix cymnnKax h 

cTeneHt 3anonHeHHa 6apa6aHa b npegcTaBneHbi Ha pncyHKe 3:

a -  nonacTHaa, b =  12 % ; 6 -  nogteMHo - nonacTHaa, b =  14 % ; B -  pacnpegenn- 

TentHaa, b =  20,6 % ; r  -  pacnpegenurentHaa c 3aKpbiTbiMH anefiKaMH, b =  27,5 %

PncyHoK 3 -  Tnnbi nepeBanonHbix ycTpoHcTB, npHMeHaeMbix B 6apa6aHHbix cy-

munKax



4.2 ABTOMaTU3a^ua cymuntHoro 6apa6aHa

B gaHHOM arperaTe Heo6xoguMO KOHTponupoBaTt u perynupoBaTt cnegyrorn,ue 

ocHOBHbe napaMeTpb:

TeMnepaTypy B Hanane u B koh^  cymuna; 

pa3pa*eHue; 

pacxog ra3 ra3onpoBoge;

Bna*HocTt nogaBaeMoro cbipta u nonynaeMoro Ha Bbixoge U3 cymuna c 

W =0% ;

-  TeMnepaTypb OTxogarn,ux ra3OB;

-  perynupoBaHue pa6oTbi BeHTunaTopoB, ^untTpoB;

-  KOHTpont u Ha6nrogeHue 3a ^yH^uoHupoBaHueM npegoxpaHUTentHbix u 

curHanu3upyro^ux cucTeM arperaTa u n p o^ cca .

PucyHOK 4 -  O yH ^uoH antH aa cxeMa aBTOMaTU3au,uu cymuntHoro 6apa6aHa 

0 6 teM  aBTOMaTU3a^uu npuHaT U3 ycnoBUH Hage*HOH u 6e3onacHofi ^KC^nya- 

Ta^HH u o6ecnenuBaeT:

-  6e3onacHbfi aBTOMaTUHecKUH po3 *u r ropenKu B 3agaHHOH nocnegoBaTent- 

HocTu;

-  aBTOMaTunecKoe OTKnroneHue noganu ra3a k ropenKe co cBeTO3ByKOBOH 

cu^Hanu3a^ueH u 3anoMUHaHueM nepBonpunuH npu:

-  noracaHuu nnaMeHu 3anantHUKa unu ropenKu (y3 op  - K 3 ,  K 3  -  no3.,86);

-  noHu*eHuu gaBneHua ra3a nepeg KnanaHOM -  OTceKaTeneM (^H T-100no3 .1); 

noHH*eHuu gaBneHua BO3gyxa (y3 op -^ 2  -  no3.7a);



noHH^eHHH pa3pe^;eHua (Y 3 o p -^ T  -  no3.10 );

-  npeBtimeHHH TeMnepaTypti MaTepuana (TPM -101PH  -  no3.6a);

-  noHH^eHue gaBneHua BO3gyxa h ra3a nepeg ropenKofi (Y3op  -  01C -  no3.

7B);

-  ocTaHOBKe BeHTunaTopa (no3. 12);

-  aBTOMaTunecKoe H H ^  perynupoBaHue TeMnepaTypti (perynaTop T P M - 

101P,no3.6a) necKa h me6Ha Ha Btixoge 6apa6aHa, H3MeHeHueM pacxoga ra3a (  Mexa- 

hh3m  ucnonHHTentHHH N R Y -2 4  -  no3.14);

-  TennoTexHunecKHH KOHTpont cnegywm ux napaMeTpoB:

-  gaBneHua BO3gyxa nepeg ropenKofi -  curaanroaTop gaBneHua Y3op-^2  (7 b); 

gaBneHue ra3a nepeg ropenKofi -  curaanroaTop gaBneHua Y3op-^2  (7b ); 

gaBneHua ra3a nepeg OTceKaTeneM -  HanopoMep noKa3tmawmHH ^59H-100-

1,5 (no3.1);

-  TeMnepaTypa gtiMOBtix ra3OB Ha Btixoge 6apa6aHa -  M HKponpo^ccopHtift 

nH ^-perynaTop  TPM -101PH  (no3.15);

-  pa3pe^eHue -  TaroHanopoMep, noKa3HBawmuH T H M n -100 (no3.11).

^na  pa3MemeHua npu6opoB h annapaTypti npuMeHeH 6okc MOHTa^Htift E M -60 

c ra6apuTaMH 450*530*320 m m .

3neKTponuTaHue cucTeM K H n u A  ocymecTBnaeTca Hanpa^eHueM 220B, 5 0 ^  

ot muTOB ^neKTpo^HTaHHa o6teKTa.

n pu 6op ti h o6opygoBaHue cucTeM aBT0MaTH3a^HH, KOTOptie MoryT OKa3aTtca 

nog Hanpa^eHueM BcnegcTBue noBpe^geHua H^onaiiHH, nogne^aT 3a3eMneHuw b co-

OTBeTcTBHH c Tpe6oBaHuaMH n Y 3 .

KoHTpont TeMnepaTypti b cymune ocymecTBnaeTca nyreM perynupoBaHua pac­

xoga  ra3a, KOToptiH nogaeTca b ropenKy. KoHTpont cooTHomeHua pacxoga ra3a h BO3- 

gyxa  perynupyeTca aBTOMaTunecKHM ^neKTpoHHHM perynupywmuM ycTpoftcTBOM no 

KonunecTBy BO3gyxa, nogaBaeMoro b ropenKy.



nogana TonoHHoro ra3a perynupyeTca no KOHeHHOH TeMnepaType Ha Bbxoge U3 

6apa6aHa, TaK KaK ^Ta BenuHUHa He cTont uHep^uoHHa KaK, HanpuMep, Bna*HocTt 

B b xoga^ ero  MaTepuana.

n o  pa3H u^ pa3pa*eHua B Hanane u B koh^  cymuna npou3BoguTca perynupo- 

BaHue nono*eH ua 3acnoHKu Ha Bbxoge, nocpegcTBOM KOTopoH ocyrn,ecTBnaeTca pery- 

nupoBaHue nognopa ra3OB u ux cKopocTu gna npegoTBparn,eHua Bb6uBaHua ^aKena. 

PerynupoBaHue pa3pa*eHua B cymune, cBa3aHHbM c u3MeHeHueM pacxoga ra3a, goc- 

TuraeTca u3MeHeHueM pacxoga ra3a u nocTynneHua BO3gyxa B 3OHy ropeHua. Pa3pa- 

*eH u e b TonKe 6apa6aHa 5 Kna, a Ha Bbxoge U3 Hero 20 Kna.

nageHue gaBneHua BO3gyxa u ra3a nepeg ropenKofi onpegenaeTca curaanroaTO- 

poM nageHua gaBneHua y3op  -  ^ 2  (no3. 9). Curaanu3aTop uMeeT gBa He3aBucuMbx 

KaHana u3MepeHua. Curaanu3aTop o6ecneHUBaer

-  HenpepbBHoe npeo6pa3OBaHue 3HaneHua u3MepaeMoro napaMeTpa -  U36b- 

TOHHoro gaBneHua, pa3pe*eHua u pa3HocTu gaBneHUH B yHu$u^upoBaHHbH tokobmh  

curaan;

-  o6ecneHHBaeT cu^Hanu3a^uro OTKnoHeHua u3MepaeMbx napaMeTpoB ot 3 a- 

gaHHoro 3HaneHua (3 -x  npegentHoe curHanu3upyrom,ee ycrpoftcTBO Ha K a*gbH  KaHan 

u3MepeHua);

-  ocy^ecTBnaeT acTaTUHecKUH 3aKOH perynupoBaHua npu noggep*aH uu U3- 

MepaeMoro gaBneHua c perynupyeMbMu gnuTentHocTaMu ynpaBnarorn,ux uMnyntcoB u 

nay3b M e *g y  uMnyntcaMu;

-  o6ecnenuBaeT HenpepbBHyro ^u$poByro uHguKa^uro TeKyrn,ux 3HaneHUH 

H3MeHaeMbx napaMeTpoB, a TaK*e nepegany BenuHUHb u3MepaeMbx 3HaneHUH no RS- 

485.

T a K *e  KOHTponupyeTca nageHue gaBneHua ra3a nepeg OTceKaTeneM (^59H -100-

1,5 (no3.1)) KoHTpont nnaMeHu ocyrn,ecTBnaeTca npu6opoM y 3 o p -K 3  (KOHTpontHbH 

^neKTpog) u npegHa3HaneH gna pa6oTb B KanecTBe HyBcTBUTentHoro ^neMeHTa B cuc- 

TeMe aBTOMaTHKu. Curaanu3upyeT o noracaHuu nnaMeHu B TonKe npeo6pa3ya curaan 

geTeKTupyrom,ero gaTHUKa nnaMeHu B u3MeHeHue cocToaHua KOHTaKTOB BbxogHoro 

pene.
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5 3 K O H O M M E C K H H  P A 3 ^ E ^

B gaHHoM gnnnoMHoM npoeKTe ochobhbim TexHonornnecKHM o6opygoBaHHeM 

aBnaeTca ac^antTocMecHTentHaa ycTaHoBKa Ammann -  200, nporoBogurent repMa- 

HHa.

T a 6 n ^ a  9 -  CocTaB ochobhoto o6opygoBaHua, ero nocTaBrnuKH.

HaHMeHoBaHHe o6opygoBa- 

HHa
KonuHecTBo, mT

MapKa, Tun, 

Mogent
Tog BbmycKa CTOMMocTt

Ac^antTocMecHTentHaa

ycTaHoBKa
1

Ammann -  

200
2007 5067100

b tom HHcne:

ArperaT nHTaHHa 1 Ammann 2007 555741

CymHntHHH 6apa6aH 1 Ammann 2007 431647

CMecHTentHHH arperaT 1 Ammann 2007 1073600

ArperaT totoboh cMecu 1 Ammann 2007 1025000

ArperaT MHHepantHoro no- 

pomKa
1 Ammann 2007 479400

CucTeMa nbineoHHcTKH 1 Ammann 2007 549288

HarpeBaTent 6myMa 1 Ammann 2007 342006

HarpeBaTent ^ugKoro Ten- 

noHocuTena
1 Ammann 2007 248625

CucreMa onpwcKMBaHMa 1 Ammann 2007 155786

nHeBMocucTeMa 1 Ammann 2007 206007

T a 6 n ^ a  10 -  ^ncneHHocrt pa6oTawrn,ux u 3arparbi Ha onnary Tpyga

HaMMeHoBaHue npo^eccuM, gon^Ho- 

creM

Pa3pag no 

ETKC
HucneHHocTt

CpegHaa 3apa6oTHaa 

nnaTa

I.HTP u cny^a^ue - 7 16650
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OKOHnaHue Ta6nu^i 10

HaHMeHOBaHHe npo^eccuM, 

gon^HocreH

Pa3pag no 

ETKC
HncneHHocTt

CpegHaa 3apa6oTHaa 

nnaTa

II.Pa6onHe ochobhhx npo^eccuM

MamHHHcT cMecHTena 6 2 11420

noMomHHK MamHHHcTa cMecHTena 5 2 11250

3neKTpocnecapt 4 2 9193

Ac^antT06eT0HmHK-BapHntmHK 3 2 9129,03

MamHHHcT 6yntgo3epa 5 2 8158,06

TpaHcnopTepmHKH 2 4 7148,39

III. Pa6onue BcnoMoraTentHbix npo-

^eccHH

Ha6opaHT 4 2 6120,97

OnepaTop KOTentHOH 2 9161,29

^HcneTnep 2 9169,35

PeMOHTHO-MexaHHnecKaa 6pHraga 4 8177,42

Bcero 31 3900678

B tom nHcne:

HTP,cny*amne; 7 1398600

OcHOBHHe pa6onHe; 14 1522724

BcnoMoraTentHHe pa6onne. 10 979354

T a 6 n u ^  11 -  nocTaBmuKH cu p ta  h MaTepuanoB

HaHMeHOBaHHe cupta

rogoBaa no- 

Tpe6HocTt, 

TH

U,eHa 1 

th, py6.

CTOHMOcTt,

thc. py6.
nocTaBmHK

^ e 6eHt 34450 323,21 11134,58

Kaptep HoBocMoneHcKHH
necoK oTceBa gpo6neHHa 27261 167,38 4562,96
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OKOHHaHue TaGnu^i 11

HaHMeHOBaHHe cbpta

rogoBaa no- 

TpeGHocTt, 

TH

^ H a  1 

th, pyG.

CTouMocTt, 

Tbc. pyG.
nocTaB^HK

Pe3HHOBbH nopomoK 494 6228 3076,6 0 0 0  «3KonaHH»

EHTyM 2795 8348 23332,66 0 0 0  « 0 nTaH -  Hena- 

Ghhck»Ma3yT M-40 715 7033,9 5029,24

Ce6ecTOUMocTt npoMbimneHHoft n p o g y ^ u u  -  ^TO TeKyrn,ue 3aTpaTb npegnpu- 

aTua Ha npou3BogcTBO u peanu3au,uro n p o g y ^ u u , Bbpa*eH H be B geHe*HOH $opMe. 

AHanu3 ce6ecTOHMocTu no3BonaeT gaTt o^ H K y  ^$$eKTUBHOCTu ucnont3OBaHua pe- 

cypcoB u onpegenHTt pe3epBb yBenuHeHua npu6bnu u cHu*eHua ^ hmi eg.HHHiibi 

n p ogy^ u u .

B  ce6ecTOHMocTu HaxogaT Bbpa*eHue Bce 3aTpaTb npegnpuaTua, cBa3aHHbe c 

npou3BogcTBOM u peanu3a^ueH n p o gy^ u u . Ee noKa3aTenu OTpa*aroT cTeneHt uc- 

nont3OBaHua MaTepuantHbx, TpygoBbx u ^uHaHcoBbix pecypcoB, KaHecTBO pa6oTb 

OTgentHbx pa6oTHUKOB u pyKOBogcTBa B ^n oM .

T aG n u ^  12 -  Ce6ecTOUMocTt eg.HHHiibi n p o g y ^ u u

KantKyna^HOHHbe 3aTpaTb Eg.H3M. ^na 1 th AEC THn A  M-1

Cbipbie h ocHOBHbe MaTepuanb

^eGeHt pyG. 171,3

necoK oTceBa gpoGneHHa pyG. 70,2

KantKyna^HOHHbe 3aTpaTb Eg.H3M. ^na 1 th AEC THn A  M-1

Pe3HHOBbH nopomoK pyG. 47,33

EHTyM pyG. 358,9

Ma3yT M-40 pyG. 77,37

3aroTOBHTentHO-cKnagcKHe pacxogb pyG. 15,03

^eGeHt h necoK o/g pyG. 102,01
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npogon^eHne Ta6nn^i 12

KantKyna^HOHHHe 3aTpaTbi Eg.K3M. ^na 1 th ABC ran A  M-1

BmyM py6. 17,91

Pe3KHoBHH nopomoK py6. 8,4

^neKTpo^Hep^Ha py6. 7,86

C^aniM B03gyx py6. 3,85

Boga py6. 10,06

noTepu ot 6paKa py6. 5,5

3/n ochobhmx nporoBogm'entHbix pa6onux py6. 9,76

O^KcneR™ Ha co^Hy^gbi py6. 2,53

PeM0HTHbIH $ 0Hg py6. 57,2

O6^e3aBogcKue pacxogi py6. 1,35

3/n pyKoBogKTeneH, HTP, MOn py6. 15,24

HaKnagHie pacxogi py6. 127,54

Ce6ecToKMocTt npogy^uu py6. 1207,70

Pe3KHoBHH nopomoK py6. 47,33

BmyM py6. 358,9

Ma3yT M-40 py6. 77,37

3a^0T0BHTentH0-CKnaACKHe pacxogi py6. 15,03

^ e 6eHt u necoK o/g py6. 102,01

BmyM py6. 17,91

Pe3KH0BHH nopomoK py6. 8,4

^neKTpo^Hep^Ha py6. 7,86

C^aTHH B03gyx py6. 3,85

Boga py6. 10,06

noTepu ot 6paKa py6. 5,5
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OKOHnaHue Ta6nu^i 12

KantKyna^H0HHHe 3aTpaTu Eg.H3M. ^na 1 th AEC THn A  M-1

3/n ochobhhx npoH3BogHTentH^ix pa6onux py6. 9,76

OTHHcneHHa Ha co^Hy^gu py6. 2,53

PeMOHTHHH $OHg py6. 57,2

O6me3aBogcKHe pacxogu py6. 1,35

3/n pyKOBOAHTeneM, HTP, MOn py6. 15,24

HaKnagHie pacxogu py6. 127,54

Ce6ecT0HM0cTt npogy^HH py6. 1207,70

PacneT ctohmocth noTpe6naeMoM ^Hep^HH ocymecTBnaeTca no gByxcTaB0nH0- 

My Tapu^y:

T  =  a P + eN  ,kB t n, (81 )

rge  P  -  pacxog noTpe6naeMoM ^Hep^HH, k B t n; 

a -  Tapu$ 3a 1 k B t n(a =  1,89 py6. 3a k B t);

N  -  ycTaHOBneHHaa MomHocTt o6opygoBaHua; 

e -  nnaTa 3a ycTaHOBneHHyw MomHocTt, py6./KBT (b =  210py6./KBT). 

O6opygoBaHue Ha KOTopoe onnanuBawT ycTaH0B0nHyw MomHocTt gon^HO 

npeB im aTt50 kBt^h. B  gaHHOM cnynae k hhm OTHocuTca cymuntHtift 6apa6aH.

T a 6 n u ^  13 -  PacneT noTpe6naeMoM ^Hep^HH

HaHMeHOBaHHe 060- 

pygoBaHHa

KonunecTBO,

mT.

MomHocTt 060- 

pygoBaHHa

EanaHc pa- 

6onero

BpeMeHH 3a 

rog, h

Pacxog

3HeprHH 3a 

rog, kBt h

CyMMa,

py6.

ArperaT nHTaHHa 1 7,3 1336 9752,8 18432,8

CymuntHHH 6apa- 

6aH
1 56 1336 74816 153180,2
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OKoHHaHne Ta6n^bi 13

HauMeHoBaHue o6o- 

pygoBaHua

KonunecTBo,

mT.

M 0^H0CTt 060- 

pygoBaHua

BanaHc pa- 

6onero 

BpeMeHu 3a 

rog, h

Pacxog

^Hep^HH 3a 

rog, kBt h

CyMMa,

py6.

CMecm'entHbiM ar­

peraT
1 41 1336 54776 103526,5

ArperaT totoboh 

cMecu
1 21,6 1336 28857,6 54540,9

CucreMa nHneoHK- 

cTKu
1 41,9 1336 55978,4 105799,2

HarpeBaTent 6uTy- 

Ma
1 16,4 1336 21910,4 41410,7

HarpeBaTent *ug- 

Koro TennoHocKTena
1 2,2 1336 2939,2 5555,1

HauMeHoBaHue o6o- 

pygoBaHua

KonunecTBo,

mT.

M 0^H0CTt 060- 

pygoBaHua

BanaHc pa- 

6onero 

BpeMeHu 3a 

rog, h

Pacxog

^Hep^HH 3a 

rog, kBt h

CyMMa,

py6.

CucreMa onpucKu- 

BaHua
1 6,1 167 1018,7 1925,3

^HeBM0CHCTeMa 1 7,5 167 1252,5 2367,2

HToro 486737,9

noTepu 5% 24336,9

Bcero 511074,8

T a 6 n ^ a  14 -  PacneT 3HepreTuHecKux 3aTpaT

HauMeHoBaHue

3aTpaT

E g ^ ^ a  u3- 

MepeHua

O6^HH

pacxog

CTouMocTt 

eg.pacxoga, py6.
CyMMa, Tbic. py6.

C^aTbiM B03gyx THc. M3 1470 0,17 249,9
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OKOHHaHue TaGnu^i 13

HauMeHOBaHue

3aTpaT

EflHHH^ H3- 

MepeHua

OG^hh

pacxog

CTouMocTt 

eg.pacxoga, pyG.
CyMMa, Tbc. pyG.

Boga Tbic. M3 515 1,27 654,05

HTOrO 903,95

r  pa^HK paGoTb ^ x a :

-  gna ocHOBHoro npou3BogcTBeHHoro nepcoHana u gna BcnoMoraTentHoro, 

peMOHTHoro u Mnagmero oGcny^uBarornero nepcoHana -  ogHocMeHHbH, 12-th  Haco- 

boh , gByxGpuragHbfi;

-  gna uH^eHepHO-TexHUHecKux paGoTHUKOB -  ogHocMeHHbH, 8-HacoBoH. 

T aG n u ^  15 -  EanaHc paGoHero BpeMeHH

PaGoHee BpeMa
npOH3BOgcTBeHHbe

paGoHue
PyKOBOAHTenH, HTP, M On

KaneHgapHbe ahh 365 365

BbxogHbe ahh 183 105

npa3gHHHHbe ahh - 10

HoMHHantHbH ^OHg paG. BpeMeHH 182 250

HeBbixoga Bcero; b tom Hucne 55 47

OHepegHOH OTnycK 42 28

no Gone3HH 10 10

rocygapcTBeHHbe oGa3aHHocTH 2 2

npoHue HeBbixogb 1 1

3^^eKTHBHbM $ oha paGonero BpeMeHH 127 214

Peanu3OBbBaTt roTOBbH npogyKT nnaHupyeTca no 2500 pyGneH 3a 1TOHHy.
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T a 6 n u ^  16 -  C b o ah u h  pacneT cMeTti pacxogoB Ha np0H3B0gcTB0

HaHMeHOBaHHe noKa3aTeneM
BunycK npogy^HH

croHMocrb, thc. py6.

O6teM npoga* no OTnycKHbiM ^HaM 162500

Ce6ecT0HM0cTt Bcero, b tom nucne 83112,7

nepeMeHHie 3aTpaTu 59218,2

cupte Bcero, b tom nucne 47131,6

me6eHt 11134,5

necoK OTceBa gpo6neHHa 4562,96

pe3HHOBHH nopomoK 3076,6

6uTyM 23328,5

Ma3yT M-40 5029,05

3Hepropecypcu Bcero, b tom nucne: 1415,02

c^aTHH BO3gyx 249,9

Boga 654,05

3neKTpo3Heprua 511,07

noTepu ot 6paKa 357,5

OOT npoH3BogcTBeHH îx pa6onux 634,4

OTHHcneHHa Ha co^HantHHe Hy^gbi 164,944

3ar0T0BHTentH0-cKnagcKHe pacxogu 976,95

TpaHcnopTHue pacxogu 8537,75

^ e 6eHt h necoK OTceBa gpo6neHHa 6630,65

EHTyM 1164,15

Pe3HHOBHH nopomoK 546

Ma3yT M-40 196,95

nocToaHHie 3aTpaTu: 23894,6
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OKoHHaHne Ta6n^bi 16

HauMeHoBaHue noKa3aTeneM
BinycK npogy^uu

CT0uM0CTt, TMC. py6.

OOT pyKoBoguTeneM, HTP, MOn 2377,95

OOT nporoBogcTBeHHux pa6oHux 888,324

Ot^ c^ h™  Ha co^HantHHe Hy^gn 849,231

aMopTH3a^Ha 6195,24

pacxogw Ha TeKy^ue peM0HTM 3717,14

pacxogw Ha oxpaHy Tpyga 390,07

o6^e^xoBne pacxogw 585,12

o6^e3aBogcKue pacxogi 87,8

HaKnagHne pacxogi 8290,1

K0MMyHantHie pacxogi 117,02

pacxogi Ha ocBe^eHue u BeHTHna^Hro 102,21

Hanor Ha uMy^ecTBo 283,36

Hanor Ha 3eMnro 11

np^M nt 6anaHC0Baa 79387,3

Hanor Ha np^Mnt (24%) 19052,9

HucTaa np^Mnt 60334,3

P a c x o g i i  H a  o x p a H y  T p y g a  u T e x H E K y  6 e 3 0 n a c H 0 c m  n p E H E M a w T c a  10  %  o t  $ 0 H g ,a  o n -  

n a r b i  r p y g a :

3900.68 • 0,1 = 390,07T i c .  p y 6 .

O 6 ^ e ^ x o B b i e  p a c x o g i i  c o c T a B n a w r  15  %  o t  $ 0 H g a  o n n a n i  r p y g a :

3900.68 • 0,15 = 585,12 r i i c .  p y 6 .

O 6 ff l,e 3 a B o g c K H e  p a c x o g i i  c o c T a B n a w r  15  %  o t  o 6 f f l , e ^ x o B M x :

585,12 • 0,15 = 87,8 T i c .  p y 6 .

K o M M y H a n t H i ie  p a c x o g i i  c o c T a B n a w r  2 0  %  o t  o 6 f f l , e ^ x o B M x :
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585,12 • 0,2 =  117,02 tbic. py6.

Pacxogti Ha ocBerngHHe h BernnnaunK) cocTaBnawT 20 %  ot pacxoga ̂ ^eKTpo^Hep^HH:

511,07 • 0,2 =  102,21 tbic. py6.

Hanor Ha HMyrn,ecTBo -  2,2 %  ot cyMMti ochobhbix cpegcTB:

12880,1 • 0,022 =  283,36 tbic. py6.

Hanor Ha 3eMnK> - 4 py6. 3a 1m2 :

2750 • 4 =  11 tbic. py6.

KpHTHnecKHH o6teM  peanroaunn

V  Kp ^ucm npu6//-^  - n 3 ed, (82 )

V Kp =  60334,3/2500-1278,6 =  49398 th.

2500 -  ^ H a  3a ToHHy cMecn, py6.

1278,6 -  nepeMeHHtie 3aTpaTti Ha eg. npogyKunn, py6. 

n o p o r  peHTa6entHocTH:

n p  =  VKpum ^ , (83 )

rge  ^ -^ e H a  1t  n pogy^H H

n p = 4 9 3 9 8 *2 5 0 0  =  123495 tbic. py6.

3anac ^HHaHcoBon npoHHocra:

3 0 n  =  BbipynKa om p e m u 3 a^uu -  n p  (84 )

3 0 n  =  162500 -  123495 =  39005 tbic. py6.

PeHTa6entHocTb b u,enoM:

P = ™ cmnpu6 .100%
np  + c m 4 . ,

p  = ----- 603343-------- loo% = 44,2%

123495+12880,1 

PeHTa6entHocTb ot peanroaunn

(86 )

p „ _  = V' cmnpu& .100%, (87 )6bipyHKaompeanu3. ’  v  7

p  = 6 0 3 3 4 3  . 1 0 0% = 3 7 ,1% 
pecaiu3 162500



PeHTa6entHocTt ce6ecTouMocTu:

n u c m n p u Q b iJb .

n e p .s a m p . +  n o c m .s a m p .

603343

■•100% .

P ceQecm •100% = 73%
59218,2 + 238946

T a 6 n u ^  17 -  OcHOBHtie TexHHKOOKOHOMunecKue noKa3aTenu npoeKTa

(88 )

HaHMeHOBaHHe Eg.H3MepeHHa Pe3yntTaT

O6teM BinycKa TH 65000

peanH3a^HH thc. py6. 162500

^ H a  peanH3a^HH 1th py6. 2500

Ce6ecT0HM0cTt 1th py6. 1207,7

nen. 7
CnHcoHHHH cocraB pa6onue (1H1P) cny^amue (MTP)

nen. 24

CpegHeMecanHaa 3apnnaTa 1H1P thc. py6. 126,894

CpegHeMecanHaa 3apnnaTa HTP thc. py6. 116,55

Ooha onnaTH Tpyga (1H1P h HTP) thc. py6. 3900,678

Hanoru:

Ha 3eMnro thc. py6. 11

Ha npH6unt thc. py6. 19052,9

Ha HMymecTBO thc. py6. 283,36

AM0pTH3a^H0HHHe oTHHcneHHa Tic.py6. 6195,24

npH6unt

6anaHcoBaa thc. py6. 79387,3

nucraa thc. py6. 60334,3

KonunecTBO o6opygoBaHHa mT. 12

CT0HM0cTt o6opygoBaHHa thc. py6. 12880,1

nepeMeHHie H3gep*KH thc. py6. 59218,2

nocroaHHue H3gep*KH thc. py6. 23894,6



OKoHHaHne Ta6n n ^ i  17

nopor peHTa6entH0CTu thc. py6. 123495

3anac ^uHaHcoBoM np0HH0CTu thc. py6. 39005

OoHgoeMKocTt 8

OoHgooTgaHa 12,6

OoHgoBoopy^eHHocTt % 415,48

PeHTa6entH0CTt b ^noM % 44,2

PeHTa6entH0CTt ot peanH3a^HH npogy^uu % 37,1

PeHTa6entH0CTt ce6ecT0HM0CTH 73

npoeKT m o^ho npnHaTt k p e a ^ m a ^ a , TaK KaK, peHTa6entH0CTt -  62,7%, ce6e- 

CT0nM0CTt 1th -  1549,01 py6neM. n o  pacHeTaM npegnpnaTne m o^ho CHnTart peHTa- 

6entHiiM u  B iro g H iM  c 3K0H0MnHecK0H tohkb 3peHna.
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6 O X P A H A  T P Y ^ A  H  O K P Y ^ A ^ m F .H  C PE ^E I

6.1 OxpaHa Tpyga

n p u  BtmonHeHHH pa6oT no npou3BogcTBy ac^antTOBoro 6eTOHa gon^Ha 6tiT t 

o6ecneneHa 6e3onacHocTt gna pa6oTarorn,ux npu BO3HHKHOBeHuu cnegyrom,ux onac- 

h h x  h B pegH ix  npou3BogcTBeHHtix ^aKTopoB:

-  gBH^ymueca MamuHH u MexaHH3Mti;

-  napu u 6p i 3ru ropanero 6uTyMa u MacTHKu;

-  3antineHHocTt u 3ara30BaHH0cTt BO3gyxa;

-  ypoBeHt myMa u BH6pa^HH;

-  HegocraTonHaa ocBemeHHocTt;

-  c^aTHH BO3gyx;

-  OTKnoHeHua o t  onTHMantHix HopM TeMnepaTypti, OTHocuTentHon Bna^HO- 

cth  h cKopocTH gBu^eHua BO3gyxa b pa6onen 3OHe;

-  ^neKTpo6e30^acH0CTt npuMeHaeMtix MamuH u o6opygoBaHua.

Cogep^aHue BpegHtix Bern,ecTB b BO3gyxe pa6onen 30hh h napaMeTpu MHKpo-

KnuMaTa He gon^H ti npeBtimaTt HopM, ycTaHOBneHHtix rO C T  12.1.005-88 [25]. ^ o -  

nycTHM ie 3HaneHua ypoBHen myMa u BH6pa^HH, co3gaBaeMtie MamuHaMH Ha pa6onux 

MecTax, c00TBeTcTBeHH0 no rO CT12.1.003-83 [26] u rO CT12.1.012-90 [27].

n p u  BtmonHeHHH pa6oT no npuroTOBneHuro ac$antT06eT0HH0H cMecu b onac- 

h h x  3OHax nopagoK gonycKa k npou3BogcTBy pa6oT, a TaK«:e rpaH H ^i onacHtix 3OH, b 

npegenax K0T0p tix  gencTBywT onacHtie ^aKTopti, gon^H ti c00TBeTcTB0BaTt C H u n  

III-4-80.

n p u  BinonHeHHH pa6oT BoguTenen, Haxogarn,uxca b Ka6uHax pa3nunHHx 

cTpouTentHHx MamuH, ochobhhm He6naronpuaTHHMH ^aKTopaMH aBnarorca Bu6pa- 

^Ha u myM, 3anuneHHocTt u 3ara30BaHH0cTt BO3gyxa, He6naronpuaTHHe MeTeopono- 

runecKue ycnoBua. npu  ynpaBneHuu ^KCKaBaTopaMH aMnnuTyga o6rn,eH BH6pa^HH 

gocTuraeT o t  0,008 go  1,4 mm. B  Ka6uHax ^KCKaBaTopoB myM (o t  58 go  105 gE ), na- 

paMeTpu KOToporo nacTO Btime HopMaTHBHtix npegenoB.

jucm
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H a TeppuTopuu ac$anbTo6eTOHHbix 3aBogoB BtigeneHue 3arpa3Hawm,Hx Be- 

rn,ecTB npoucxoguT b ochobhom cnegywrn,ux 3BeHbax:

-  b 3BeHe nogroToBKH 6uTyMa;

-  b 3BeHe npou3BogcTBa u nogroToBKH MHHepanbHtix MaTepuanoB (cK n agt 

rn,e6Ha, necKa, neHTOHHtie TpaHcnopTepti, rpoxoTti);

-  b KoTenbHon, rapa^e, cKnage rC M .

B  Bo3gyx pa6oneH 3ohbi MoryT BbigenaTbca b ochobhom cnegywrn,ue Bern,ecTBa: 

HeopraHunecKaa n tn b  c pa3HtM cogep^aHueM guoKcuga KpeMHua, yrneBogopogti, 

oK cu g t yrnepoga Kap6uTa, aHrugpug cepHucTtiH, oKcug cepti, ca^a, cBHHe^

o6ecneneHHa MHHHManbHoro 3arpa3HeHua oKpy^awm en cpegti b gaHHoM 

gunnoMHoM npoeKTe ucnonb3yeM ntneynoBHTenu c pyKaBHtiMH ^unbTpaMH.

^ocTOHHcTBa ^unbTpa:

-  BtcoKaa cTeneHb ntneynaBnuBaHua 3a cneT cornacoBaHHa ^unbTpoBanbHon 

nnorn,ag,H, $unbTpywrn,ero MaTepuana u u,HKna ohhctkh ;

-  npeuMy^ecTBa ohhctkh ycunuBawTca 3a cneT BepTHKanbHoro o6gyBa pyKa-

BoB;

-  npocToft u 6mctpmh M om a®  3a cneT npegBapuTenbHoro MoHTa^a Ha 3aBoge;

-  HH3KHe 3aTpaTt Ha o6cny^HBaHue u y g o 6Haa 3aMeHa pyKaBoB;

PucyHoK 5 -  PyKaBHMH ^unbTp
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-  BbicoKnH CTaHgapT 6e30nacH0cra, B3pwB0-0^He3affl,H^eHH0CTt;

-  HroKue ^KC^nyaTa^H0HHwe 3arparbi BBngy He3HaHnTentHbix conpoTBBneHna 

u  noTept c^ a ro ro  B03gyxa;

-  B irogH oe  coHeTaHne <^eHa -  M0rn,H0CTt».

^na  pa6oTM Ma3yTH0H ropenKn Tpe6yeTca onpegeneHHoe KonnHecTBo B03gyxa. 

3 t o t  B03gyx BMecTe c npogyKTaMn cropaHna TonnnBa u BimapeHHoft ro  MnHepant- 

hmx MaTepnanoB BnaroM nepeMern,aeTca Hepe3 cymnntHbift nnn cymnntHo- 

CMecnTentHMH arperaT co CKopocTtro, 3aBncam,eH o t  pe^RMa pa6oTM ac^antTocMecn- 

TentHoH ycTaH0BKn. Cogep^aHne nunn b gwiM0Bbix ra3ax B03pacTaeT ^p0^0p^H0- 

HantHo yBennHeHnw nporoBognTentHocTn gwiMococa.

n o g  3^$eKTnBH0CTtw pa6oTM o6opygoBaHna gna oHncTKn gwiM0Bbix ra30B 

nogpa3yMeBaeTca 0TH0meHne KonnHecTBa nunn, ocTaBmeMca b nwineynoBnTene, k ko- 

nnHecTBy n in u , cogep^aBmeftca b gwiM0Bbix ra3ax go  ero npoxo^geHna Hepe3 nwne- 

ynoBBTent. B  HacTHocra s ^ eK M B H o cT t nwineynoBnTena m o^ho onpegenrnt no ko- 

nnHecTBy H acra^  Bbi6pacbrnaeMbix 03 B iTa^H ofi Tpy6wi. Ochobhmm 3arpa3HBTeneM 

gwiM0Bbix ra30B aBnawTca MenKne ^ p a ^ m ,  MenKogncnepcHaa nwnt, KoTopaa nona- 

gaeT b a m o c^ ep y  Hepe3 HerepMeraHHoe o6opygoBaHne unu Tpy6onpoBogw. ^na  ac- 

^antTocMecnTentHMx ycTaH0B0K nepnognHecKoro geftcTBna m o^ho Ha3Bart Tpn oc- 

hobhmx ncToHHnKa yreHKn MenKogncnepcHoft nunn: aneBarop gna nogaHn ropaHero 

MaTepnana Ha rpoxoTM u  b CMecnTentHbift arperaT. B  pe3yntTare rpoxoHeHna ropaHnx 

MaTepnanoB noaBnaeTca MenKogncnepcHaa nwnt. OHa TaK«:e noaBnaeTca b n p o ^ c c e  

^HKna cyxoro  CMemnBaHna b CMecrnentHoM arperaTe. ^na  npegoTBpam,eHna Bbi6po- 

cob MenK0gncnepcH0H nanu b a m oc^ ep y  Heo6xognM0 3aKpwiTt rpoxoTM repMeraH- 

hmm Ko^yxoM  u  CBecTn ^HKn cyxoro  nepeMemnBaHna k MnHBMyMy.

KpoMe 3Toro bo3mo^ho npnMeHeHne c^e^HantH0H cncTeMbi oHncTKn gwiM0Bbix 

ra30B o t  MenK0gncnepcH0H nunn. 3Ta cncTeMa co c to b t ro  Tpy6onpoBoga c perynn- 

pyeMMMn 3acnoHKaMn, kotopmh nogBogrnca c ogHofi CTopoHw k K o^yxy  rpoxoToB, 

6yHKepaM gna xpaHeHna ropaHnx MarepnanoB, BecoBoMy 6yHKepy-go3aTopy u  CMecn- 

TentHoMy arperaTy, a c gpyroM CTopoHw k BeHTnnaTopy-gwiMococy, kotopmh nogaeT 

nwnt b nwneynoBBTent. KaK Ha ac^antTocMecnTentHwx ycTaH0BKax nepnognHecKoro
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gencTBua, TaK u Ha ac^antTocMecuTentHtix ycTaHOBKax HenpeptiBHoro geftcTBua 

Tpy6onpoBog M e^gy cymuntHHM u cymuntHO-cMecuTentHtiM arperaTOM u o6opygo- 

BaHueM gna ohhctkh gtiMOBtix ra3OB MO^eT cny^HTt npunuHOH nonagaHua b aTMO- 

c^epy  MenKogucnepcHOH ntinu. Bce OTBepcrua b Tpy6onpoBoge Heo6xoguMO repMe- 

thhho 3aKpiTt, h to6h  Bca Haxogarn,aaca b gtiMOBtix ra3ax n u n t nonagana b nune- 

ynoBHTent. PeKOMeHgyeTca cpa3y ycTpaHHTt HMeromueca HennoTHocTH, h to6h  BeH- 

TunaTop-giM ococ He ocymecTBnan nogcoc gtiMOBtix ra3OB, yMeHtmaa TeM caMHM ero 

KonunecTBO, nogaBaeMoe k ropenKe. TaKHM 06pa30M, npu pa6oTe c o6opygoBaHueM 

gna ohhctkh gtiMOBtix ra3OB Heo6xoguMO o6parn,aTt BHHMaHue Ha cnegyrom.ee:

-  Heo6xoguMO nepuogunecKH KOHTponupoBaTt ^ e T  Btixogam ux H3 Btrra^- 

hoh Tpy6u  gtiMOBtix ra3OB.

-  Heo6xoguMO npoBepaTt nucTOTy Bogu b pe3epByape-OTcTOHHHKe b tom Mec- 

Te, rge  Boga OTKanuBaeTca H3 pe3epByapa.

-  npu ucnont3OBaHHH nuneynoBHTena Heo6xoguMO cneguTt 3a TeM, h to6h  

nepenag gaBneHua b pyKaBHix ^untTpax 6un b HHTepBane o t  50,4 go 152,4 mm Boga- 

Horo cTon6a.

-  TeMnepaTypa nonagaromero b nuneynoBHTent c pyKaBHHMH ^untTpaMH 

g iM O B ix  ra3OB He gon^Ha npeB im aTt 205 °C;

-  npu npuroTOBneHuu ac$antT06eT0HH0fi cMecu Heo6xoguMO cpaBHHBaTt 

^aKTHnecKHH 3epHOBOH cOcTaB c cOcTaBOM HcxOgHHM.

B  6uTyMonpueMHHKax cnegyeT ycTaHaBnuBaTt aBTOMaTunecKue ra30aHanu3aT0- 

pu, npu OTcyTcTBuu ra3oaHanu3aTopoB nepuogunecKH gon^eH  ocymecTBnaTtca na6o- 

paTopHHH aHanu3 BO3gymHOH cpegu.

^na  npegynpe^geHua nonagaHua aTMoc^epHtix ocagKOB b pacnnaBneHHHH 6u- 

TyM 6uTyMonpueMHHKH gon^HH 6tr r t  pacnono^eHti nog HaBecoM. B  ^ n a x  noBtime- 

Hua 6e3onacHocTH ohh gon^H ti 6tr r t  o6opygoBaHH cucTeMaMH nogorpeBa 6uTyMa. 

^na  nepenuBaHua ^ugK oro  6uTyMa H3 K0HTeHHep0B u ^HCTepH b 6uTyMonpueMHHK 

nocnegHue gon^H ti 6tiT t 3aKptiTti cnnomHHMH MeTannnunecKuu KpumKaMH, nwKa-

MH.

08.03.01.2017.241.00.00.n3



^ w k b  gon^Hbi 6w Tt nepeKpwTw MeTannHHecKHMH pemeTKaMn c aHeftKaMn pa3- 

MepoM He 6onee 150x150 mm.

BHTyM0^pHeMHHKH u  6HTyM0xpaHHnHffl,a gon^Hbi 6w Tt CHa6^;eHw cnraanroa- 

TopaMn MaKcnMantHo gonycraM oro ypoBHa 6nTyMa.

BHTyM0^pHeMHHKH gon^H w  6w Tt o6opygoBaHw nnom,agKaMn gna o6cny^nBa- 

Hna KoHTeHHepoB, ^HCTepH, ne6egoK, npnMeHaeMwx gna onpoKngbiBaHna KoHTeHHe- 

poB. Pa6oHne, o6cny^MBawffl,He 6HTyM0^pHeMHHKH, gon^H w  6w Tt o6ecneHeHw uh- 

BeHTapHWMn T0pM03HbiMn 6amMaKaMn gna cronopeHna ®;ene3Hogopo^Hwx ^HCTepH u 

KoHTeHHepoB bo BpeMa pa3rpy3Kn, a TaK^e nepeHocHWMn mnaHraMn gna nogKnwHe- 

Hna napa k napoBWM py6amKaM ^HCTepH u  KoHTeHHepoB.

BHyTpeHHnft 0CM0Tp, 0HBCTKa peM0HT 6HTyM0^pHeMHHK0B u  6HTyM0xpaHHnH^ 

cnegyeT nporoBognTt npn TeMnepaType He Bwme 40 0C no Hapagy-gonycKy.

n p n  ^KC^nyaTa^HH 6HTyM0^pHeMHHK0B u  6HTyM0xpaHHnHffl, 3anpern,aeTca:

-  xo^geH ne no KpwmaM 6HTyM0^pHeMHHK0B;

-  npncyTCTBne nrogeft b 30He onpoKngMBaHna KoHTeHHepoB u  B6nH3H nwKa 

6HTyM0^pHeMHHKa bo BpeMa cnnBa;

-  nepegBn^eHne ®;ene3Hogopo^Hwx nnar^opM c He 3aKpenneHHWMn K0HTeM- 

HepaMu;

-  cnnB 6m yM a npn He3aT0pM0^;eHHwx KoHTeHHepax nnn ^HCTepHax.

Ochobhwmb u  0TBeTCTBeHHbiMn HC^onHHTenaMH MeponpnaTnH no oxpaHe Tpyga

Ha ac$antT06eT0HHbix 3aBogax aBnawTca nporoBognTenn pa6oT, a TaK®;e MacTepa ^ -  

xob. B  npegenax nopyHeHHwx um o6teKTax ohb o6a3aHw:

-  npoBognTt nepBBHHWH u  noBTopHwe nHCTpyKTa^u Ha Ka^goM pa6oHeM 

MecTe, a TaK^e noBcegHeBHMH KoHTpont, nHCTpyKTa^: u  o6yHeHne pa6oHnx 6e3onac- 

hwm npneMaM pa6oTw;

-  o6ecneHBBaTt pa6oHnx cpegcTBaMn ^ g ^ ^ y a ^ ^ o n  3am,nTw;

-  oTBeHaTt 3a ncnpaBHoe cocroaHne orpa^geHna MecT pa6oT -  n ecT H ^ , ne- 

pexogoB u  yKpenneHna TpaHmeM, KoHTponnpoBart u  oTBeHaTt 3a co6nrogeHne pa6o- 

Taw^HMH npaBnn TexHnKn 6e30nacH0cra, K0HTponnpoBaTt CTeneHt 0CBem,eHna pa- 

6ohbx MecT, npoxogoB u  npoe3goB;
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-  o6ecnenuBaTb onacHtie pa6onue MecTa npegynpeguTenbHMMH HagnucaMH, 

nnaKaTaMH.

Pa6onue MecTa Ha Bcex ynacTKax pa6oT gon^H ti o6ecnenuBaTb 6e3onacHoe bbi- 

nonHeHue Bcex BugoB pa6oT. ^na  ^T0^0 pa6onue MecTa gon^H ti 6tiTb o6opygoBaHbi 

Heo6xoguMMMH orpa^geHuaMH, 3am,uTHbiMH u npegoxpaHHTenbHMMu npucnoco6ne- 

HHaMH.

MamuHM, MexaHH3MM u o6opygoBaHue, HMewmne ^neKTpo^pHBog, gon^H ti 

HMeTb 3a3eMneHue b cooTBeTcTBuu c "H H cTpy^u en  no 3a3eMneHuw nepegBH^Htix 

cTpouTenbHtx MexaHH3MoB u ^neKTpH$H^Hp0BaHH0^0 HHcTpyMeHTa" (C H  38-58).

Emkocth gna xpaHeHua tokchhhbix h oraeonacHtix MaTepuanoB gon^H ti 3a- 

KptBaTbca repMeTHHHMMH KptimKaMH u 3anupaTbca. HanonHeHue eMKocTen u pa3ga- 

Hy MaTepuanoB HeoSxogHMo npou3BoguTb c noMombW HacocoB u Tpy6onpoBogoB. 

Pa3gana MaTepuanoB HepnaKaMH, BegpaMH u cu^oHaMu 3anpemaeTca. B  MecTax nepe- 

xoga  Hepe3 KoHBenepbi, TpaHmeu u KaHaBM gon^H ti 6tiTb ycTaH0BneHM mocthkh mu- 

puH0H He MeHee 0,6 m c nepunaMu bbicotoh 1 m.

BHyTpu3aBogcKue goporu  u nem exogHtie gopo^KH b 3HMHee BpeMa gon^H ti 

perynapHo oHumaTbca o t  cHera u nbga u noctmaTbca necK0M unu mnaK0M [7].

6.2 OxpaHa oK py^aw ^en  cpegti

n p u  pa6oTe AE 3  o6pa3yeTca 6onbmoe KonuHecTBo BpegHtix BemecTB, b nepByw 

onepegb ntinb. Ochobhmmh 30HaMH Hau6onee HHTeHcuBHoro BtigeneHua ntinu aBna- 

WTca g tM 0Baa Tpy6a, pa3rpy30HHaa u 3arpy30HHaa Kopo6KH cymunbHoro 6apa6aHa. 

n tinb  o6pa3yeTca TaK^e npu pa6oTe «ropaH ero» ^neBaTopa, rpoxoneHua cyxoro  necKa 

u rn,e6Ha, npu nogane u go3upoBaHuu MHHepanbHoro nopomKa u cyxux ropanux Ka- 

MeHHtx MaTepuanoB, nepeMemeHua MaTepuanoB TpaHcnopTepaMu u b n p o ^ c c e  gp o6- 

neHua.

3HaHHTenbHoe BtigeneHue ntinu npoucxoguT b n p o ^ c c e  ee cgyBaHua c no- 

BepxHocTu oTKptTMx cKnagoB xpaHeHua, oco6eHHo cKnaga necKa, a TaK^e b n p o ^ c c e  

nepectnKH MaTepuanoB. ^na  yMeHbmeHua Bti6pocoB ntinu o t  cKnagoB xpaHeHua pe- 

KoMeHgyeTca ycTpauBaTb orpa^gaw m ue cTeHKH, h to  cymecTBeHHo cHH®;aeT nnomagb
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OTKptiTOH noBepxHocTH. CHH^eHuro Bti6pocoB ntinu TaK^e cnoco6cTByeT npaBunt- 

Haa TexHonorua nepeMemeHua MaTepuanoB, npu KOTopoH BHCOTa nepectmKH MaTe- 

pHanoB MHHHMantHa.

n p u  He6naronpuaTH ix MeTeoycnoBuax b ^ n a x  coKpameHua unu nonHoro npe- 

KpameHua Bti6pocoB Heo6xoguMo:

-  ycunuTt KoHTpont 3a pa60T0H pyKaBHoro ^untTpa, TononHHMH pe^HMaMH 

K0Tn0B, B i 6pocaMH u co6nrogeHueM TexHonoruu npou3BogcTBa CMeceH;

-  3anpeTHTt B tixog TpaHcnopTHtix cpegcTB c noBtimeHHtiM cogep^aHueM 

okhch yrnepoga b 0Tpa60TaHHix ra3ax;

-  o6ecnenuTt Kom pont Hag cogep^aHueM okhch yrnepoga, nonHOTOH cropa- 

Hua TonnuBa b ac^antTOCMecuTentHtix ycTaHOBKax;

-  ucKnronHTt 3actmKy u TpaHcnopTupoBaHue nunu, pa6oTy o6opygoBaHua b 

^opcupoBaHHOM pe^HMe;

-  yMeHtmuTt Harpy3Ky KOTentH ix BnnoTt go  nonHoro OTKnroneHua b oco6o 

onacHtie nepuogu K0Tn0B, pa6oTarom,ux Ha BticoKOcepHucTOM u BHC0K030ntH0M Ton- 

nHBe;

-  cHH3HTt npoH3BoguTentHocTt ac^antTocM ecuTentH ix ycTaHOBOK c ^ n t r o  

coKpameHua Bti6pocoB.

B  HacToamee BpeMa ocymecTBnaeTca pag 0p^aHH3a^H0HH0-TexHHnecKHx Mepo- 

npuaTHH, HanpaBneHHix Ha yMeHtmeHue 3arpa3HeHua BO3gymHOH cpegu:

-  o6ecnunuBaHue me6Ha u necKa b Kaptepax, Ha m,e6eHonHtix 3aBogax, b 

MecTax neperpy3KH Ha AE3;

-  noBim eHue ^$$eKTHBH0CTH rugpoo6ecnHnHBaHua 3a cneT g o 6aBneHua pea- 

reHTOB, ynynmaromux CManuBaHue ntineBtix nacTH^

-  npuMeHeHue a^poHH3a^HH BO3gyxa npou3BogcTBeHHtix noMemeHHH;

-  ycTaHOBKa Tpy6 u ^ en o 6oB c MHHHMantHO gonycthmhmh ceneHuaMH u yr- 

naMH HaKnoHa.

3$$eKTHBHHMH MeponpuaTuaMH aBnaroTca pemeHua no BHegpeHuro gononHH- 

T en tH ix  u peKOHCTpy^uu cymecTBywmux ycTaHOBOK, co3gaHuro HOBoro o6opygoBa-
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Hna, nepeBog npocymnBaHna u  HarpeBa necKa u  rn,e6Ha Ha s ^ ^ p B ^ C K m  HarpeB, 

npnMeHeHne 3neKTpopa3orpeBa 6nTyMa, ^epMeTH3a^Ha eMKocTeM u  cpegcTB MexaHn- 

3a^HH gna TpaHcnopTnpoBaHna MBHepantHoro nopomKa, ycTpoMcTBo cncTeM acnnpa- 

^HH, BHegpeHne nMneoHncTnTentHMx cncTeM cyxoM u  mokpoh oHncTKn.

CHH®;eHHW CTeneHn 3arpa3HeHna B03gyxa cnoco6cTBywr u  MeponpnaTna no 

cncTeMe TonnnBonogaHn u  c^uraHna TonnnBa: ^a3H$HKa^Ha AE3, HC^0nt30BaHHe 

Bwc0K03$$eKTnBHwx ^ H T p o 6e^Hbix ^opcyHoK gna pacnwna Ma3yTa; oHncTKa arpe- 

raT0B cncTeMbi TonnnBonogaHn (eMKocTeM, HacocoB, MarncTpanefi ^opcyHoK u  T.g.).

^na  yMeHtmeHna 3arpa3HeHna B03gymH0H cpegw  ^necoo6pa3Hbi u npo^nnaK- 

^H ecK ne MeponpnaTna no cncTeMe nMneynaBnnBaHna: oHncTKa B03gyx0B0g0B Hepe3 

nMKu b TynnKoBbix 3acT0HHwx 30Hax, npoHncTKa ^HKn0H0B u  6yHKepoB.

3$$eKTnBHWM MeponpnaTneM no oxpaHe oKpy^aromeft cpegw  Ha AE3 aBnaeT- 

ca 03eneHeHne b Bnge 6wcTpopacTy^nx 3eneHwx Haca^geHnft.

noBepxHocTHwe u  nog3eMHwe Bogw 3arpa3HeHw pasnnHHiMn npnMecaMn, no- 

^agaw^HMH BMecTe c ocagKaMn u  nnBHeBbiMn CToKaMn.

Cpegn 3arpa3HnTeneft Bogw Han6ontm yro onacHocTt npegcTaBnawT He^Tenpo- 

gyKTw, KoTopwe MoryT npocaHBBartca b nog3eMHwe Bogw.

BogonoTpe6neHne ocyrn,ecTBnaeTca o t  ropogcKoM BogonpoBogHofi cera. B oga  

Ha ^ e g ^ ^ T m  ncnont3yeTca Ha x03aMcTBeHH0 -  6wT0Bwe Hy^gw . nocne ncnont- 

30BaHna CToHHwe Bogw npoMnnom,agKn nocTynawT b Bwrpe6Hyw aMy. B w rpe6Haa 

aMa nMeeT cnegyromue pa3Mepw: gnnHa -  3 m, mupuHa -  2 m, rny6nHa -  2,5 m. ^ h o  

aMw 3a6eT0Hnp0BaH0 gna npegoTBpam,eHna nonagaHna 3arpa3HeHnH b noHBy.

n o  Mepe 3anonHeHna ctokb  oTKaHBBawTca c^e^HanH3HpoBaHHWM aBT0TpaHC- 

nopToM u  BWB03aTca Ha ropogcKne oHncTHwe coopy^eHna. nporoBogcTBeHHbie ctokb

0TCyTCTByWT.

nog3eMHwe Bogw Ha reppm 'opm  npegnpnaTna oTcyTCTBywT.

O6pa3ywTca ctokb  xo3aHCTBeHHoro u  nnBHeBoro nponcxo^geHna. ^nBHecToKn 

HBKaK He KoHTponnpywTca, yganawTca ecTecTBeHHo. H a npegnpnaTuu He ocyrn,ecTB- 

naeTca oHucTKa nuBHeBix cToKoB.

noHBa Ha TeppHTopHH npegnpnaTna cnntHo 3arpa3HeHa MnHepantHbiMn Mare-
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puanaMu: necoK, me6eHb, oTceB; He^TenpogyKTaMu: 6myM. CKnag necKa u m,e6Ha -  

nnomagKa, c^e^HanbH0 nogroToBneHHaa gna xpaHeHua cbmynux MaTepuanoB. n n o- 

magKa 3a6eT0Hup0BaHa. H o b HacToamee BpeMa gna MaTepuanoB ucnonb3y e M tx  b 

n p o ^ c c e  npou3BogcTBa 3aHaTM Bce B03M0^Hbie gna ucnonb30BaHua npou3BogcTBeH- 

H te  nnomagu.

Hau6onee ^$$eKTHBHbIM MeponpuaTueM no yganeHuw opraHunecKux 3arpa3He- 

hhh aBnaeTca ucnonb30BaHue MHKp00praHH3M0B. ^na  BoccTaHoBneHHa 3eMenbHtix 

pecypcoB nocne cKnagupoBaHua Ha Hen MHHepanbHtix MaTepuanoB BtmonHaeTca Tex- 

HHHecKaa u 6uonoruHecKaa peKynbTHBa^Ha.

BuonoruHecKaa peKynbTHBa^Ha - ^T0 ^Ta^ peKynbTHBa^HH 3eMenb, BKnwnaw- 

muH MeponpuaTua no B0ccTaH0BneHuw ux nnogopogua, HapymeHHoro b pe3ynbTaTe 

K0H^eHTpa^HH npoMMmneHHoro npou3BogcTBa.

TexHHHecKaa peKynbTHBa^Ha npegycMaTpuBaeT cHaTue nnogopogHoro cnoa 

noHBM, ero xpaHeHue u B03BpameHue.

Cno^HocTb TexHHHecKoH peKynbTHBa^HH 3aKnwnaeTca b Heo6xoguMocTH pa3- 

MemeHua Ha TeppuTopuu npegnpuaTua BMTecHeHHoro MHHepanbHoro rpyHTa, TaK KaK 

bmbo3 ero H3-3a 3HaHHTenbH0H M acct BecbMa 3aTpygHeH

OcHoBHoe KonuHecTBo oTxogoB, o6pa3ywmuxca Ha npegnpuaTuu, aBnawTca 

Man0T0KcuHHMMu (4 Knacc tokchhhocth ), HeneTyHHMH, HepacTBopuMMMH, xpaHaTca b 

MeTannuHecKux Kopo6ax u amuKax b 3aKpbiTbix noMemeHuax, b cBa3u c HeM, He 0Ka- 

3MBawT oTpH^TenbHoro B03geficTBua Ha oK py^aw m yw  cpegy.

B  cooTBeTCTBHH c HHBeHTapH3a^HeH oTxogoB Ha npegnpuaTuu b n p o ^ c c e  oc- 

HoBHoro npou3BogcTBa o6pa3ywTca oTxogti pa3nuHHbix KnaccoB.

3 Knacc onacHocTu:

-  o T x o g t  He^TenpogyKToB, npogyKToB nepepa6oTKH yrna, ra3a, Top^a;

-  Macna MoTopHMe 0Tpa60TaHHtie;

-  Macna uHgycTpuanbHtie 0Tpa60TaHHtie;

-  Macna KoMnpeccopHtie 0Tpa60TaHHtie;

-  ocTaTKH gu3enbHoro TonnuBa.

4 Knacc onacHocTu:
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-  Mycop o t  6h to b h x  noMemeHHH op^aHH3a^HH HecopTupoBaHHHH;

-  OTxogu noTpe6neHua Ha npou3BogcTBe;

-  o6TuponHHH MaTepuan, 3arpa3HeHHHH MacnaMu;

-  OTxogu a6pa3HBHHx MaTepuanoB b Buge nunu u nopomKa;

-  TBepgue MHHepantHue OTxogu;

-  MHHepantHie mnaMti;

-  necoK, 3arpa3HeHHHH MacnaMu;

-  nponue TBepgue MHHepantHie OTxogu.

5 Knacc onacHOCTH

-  noM ^ e T H tix  MeTannoB;

-  noM n ep H ix  MeTannoB HecopTupoBaHHHH;

-  pe3HHOBie H3genua.

OcHOBHoe KonunecTBO OTxogoB aBnawTca ManoTOKCunHHMH (4 Knacc tokchh- 

hocth ), HeneTynuMH, HepacTBopuMHMH, xpaHaTca b MeTannunecKux Kopo6ax u amu- 

Kax b 3aKptiTtix noMemeHuax, b CBa3H c neM, He OKa3tmaroT OTpu^TentHoro BO3geH- 

CTBua Ha OKpy^awm yw cpegy.

O Txogu  3 Knacca tokchhhocth  xpaHaTca b c^e^HantHHx 3aKptiTtix MeTannune- 

ckhx Kopo6ax ycTaHOBneHHix Ha TBepgoM noKptiTuu. n pu  co6nrogeHHH npaBun xpa- 

HeHua OTxogu He aBnawTca ucTonHHKaMu 3arpa3HeHua OKpy^aromeft cpegu.

H a npegnpuaTuu 0praHH30BaHH MecTa gna BpeMeHHoro xpaHeHua OTxogoB, o t- 

Kyga ohh no Mepe HaKonneHua BHBO3aTca Ha nonuroH npoMtimneHHtix OTxogoB.

npegentHHH o6teM  BpeMeHHoro HaKonneHua OTxogoB Ha npegnpuaTuu onpe- 

genaeTca HanunueM CBo6o g H ix  nnomageH gna ux BpeMeHHoro xpaHeHua c co6nroge- 

HueM ycnoBHH CBo6ogHoro nogte3ga  aBTOTpaHcnopTa gna norpy3KH OTxogoB.

nepuogunHOCTt BHBO3a onpegenaeTca c yneTOM CTeneHH tokchhhocth , npe- 

gentHoro o6teM a HaKonneHua, BnuaHua Ha OKpy^aromyro cpegy u rpy30n0gteMH0CTt 

aBTOTpaHcnopTa.

CaHHTapHO-3amuTHaa 3OHa (C 33 ) ycTaHaBnuBaeTca b ^ n a x  CHH^eHua ypoBHa 

3arpa3HeHua aTMOC^epHoro BO3gyxa go  ycTaHOBneHHix npegenoB nocne npoBegeHua
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Ha npegnpuaTuu Bcex Mep no onucTKe npoMtimneHHtix Bti6pocoB.

B  cooTBeTCTBuu c CaHnuH 2.2.1/2.1.1.1200-03 [25] «CaHHTapHO-3amuTHtie 30- 

h h  u caHHTapHaa KnaccH$HKau,ua npegnpuaTHH, coopy®;eHHH u hhhx 06teKT0B» 

nnomagKH ac$antT06eT0HH0r0 3aBoga HMeroT HopMaTHBHyro caHHTapHO-3amuTHyro 

3oHy - 300 M.

Pa3MemeHue cnopTHBHtix coopy^eHHH, o6mecTBeHHix napKOB, geTCKux go- 

m K on tH ix  ynpe^geHHH, mKon, nene6H0-np0$unaKTHnecKHx h o3gopoBHTentHix yn- 

pe^geHHH o6m ero nont3OBaHua Ha TeppuTopuu C33 He gonycKaeTca.

n p u  03eneHeHHH caHHTapHO-3amuTHtix 3OH cnegyeT OTgaBaTt npegnonTeHue 

C03gaHuw CMemaHHix gpeBecHO-KycTapHHKOBix Haca^geHuft, o6nagaromux 6ont- 

meH 6H0n0runecK0H ycTOHnuBOCTtro h 6onee bhcokhm h  geKopaTHBHHMu g0CT0HHCT- 

BaMH no cpaBHeHuw c ogHonopogHHMH nocagKaMH.

n p u  peKOHCTpy^HH ^ x o b  h KopnycoB b nepcneKTHBe Heo6xoguMO npegy- 

CMaTpuBaTt coxpaHeHue cymecTByromux 3eneH ix  Haca^geHHH h go6aBneHue hobhx 

Ha ocBo6o^gawm uxca 3eneH ix  ynacTKax. Hau6onee ^necoo6pa3Ha nocagKa Tono- 

neH, nocKontKy oh Hau6onee ycTOHnuB k pa3nunHHM BugaM 3arpa3HeHua aTMOC^ep- 

Horo BO3gyxa, 6tiCTpo pacTeT, HMeeT xopom o c^opMupoBaHHyro KpoHy, geKopaTHBeH. 

B  KanecTBe KycTapHHKa m o^ho peK0MeHg0BaTt ^HMonocTt, TaK KaK OHa ycTOHnuBa k 

xuMunecKHM 3arpa3HeHuaM, xopom o nepeHOCHT CTy^y, 6tiCTpo pacTeT.

BHyTpu3aBogcKaa TeppuTopua HMeeT 03eneHeHue, goporu  h TpoTyapu c ac- 

^antTOBHM noKpiTueM  [8].

6.3 npegynpe^geH ue h nHKBugau.ua npe3BtinaHHtix CHTya^HH

^na Ka^goro 3aBoga unu caMOCToaTentHoro ^ x a  pa3pa6aTHBaeTca HHCTpy^ua 

no o6ecneneHuro no^apHoft 6e30nacH0CTH.

M e ^ g y  3gaHuaMH h coopy^eHuaMH gon^H ti 6 trrt npoTHBono^apHtie pa3ptiBti, 

KOTopue gon^HH 6 trrt b TeneHue Bcero roga  b npoe3^;eM cocToaHHH.

no^apH tift HHBeHTapt h o6opygoBaHue gon^H ti HaxoguTtca Ha BugHtix MecTax 

h 6 iT t  b ucnpaBHOM cocToaHHH. BogocHa6®;eHHe gna TymeHue no^apa gon^HO ocy-
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mecTBnaTbca H3 BogoeMoB unu no^apH tix rugpaHT0B. n o^apH tie  KpaHM, pyKaBa u 

cTBonti cnegyeT xpaHHTb b 3aKpbmaeMbix u onnoM6upoBaHHbix mKa^HHKax.

n p u  noaBneHuu nwgeH Ha mTa6enax unu 6yHKepax-HaKonuTenax HHepTHtix 

MaTepuanoB bo BpeMa pa6oTti cMecuTena HeMegneHHo BMKnwHHTb KoHBeHep.

Ecnu Ha neHTe TpaHcnopTepa BbiaBneHti HagptiBti MeTanna, pe3Kue nporu6bi u 

ge^eKTM CBaponHtix mB0B, pa6oTy cnegyeT HeMegneHHo npeKpaTHTb. OcMaTpuBaTb 

neHTy HeoSxogHMo nepeg HananoM Ka^goft CMeHM.

3anpemaeTca racuTb ropamue npoBoga unu ^neKTpoKa6enb, He BMKnwHHB Ha- 

npa^eHua.

B  cnynae no^apa Heo6xoguMo HeMegneHHo oTBecTu nwgeH Ha 6e3onacHoe pac- 

cToaHue, coo6muTb no^apHoft oxpaHe u npuHaTb Mepti no rameHuw.

B  cnynae BHe3anHoro npeKpameHua noganu T0Ka MamuHucT neHToHHoro 

TpaHcnopTepa gon^eH  BMKnwnuTb py6unbHHK u 3aT0pM03HTb MexaHH3M.

n p u  HecnacTHtx cnynaax MamuHucT neHToHHoro TpaHcnopTepa gon^eH  0Ka- 

3aTb nocTpagaBmeMy nepByw MegH^HHCKyw noMomb, a npu H eoTno^H tx cnynaax 

BM3BaTb cKopyw MegH^HHCKyw noMomb u HeMegneHHo coo6muTb agMHHHCTpa^HH o 

HecnacTHoM cnynae.

B  cnynae npeKpameHua nocTynneHua ropw nero b TonKy, oTptrea nnaMeHu b ce- 

peguHy ropenKy cnegyeT HeMegneHHo BMKnwnuTb.

n p u  3aropaHHH ^neKTpoo6opygoBaHHa HeMegneHHo oSecTonuTb TexHonorune- 

CKoe o6opygoBaHue, npuHaTb Mepti no noKanH3a^HH no^apa.

n p u  nogorpeBaHHH 6uTyMa, kotopmh cogep^HT npuMecb Bogti, go  TeMnepaTy- 

p ti 95-105 °C npoucxoguT BtnapuBaHue Bogti u 6ypHoe neH006pa30BaHue. ^ t o 6bi He 

gonycTHTb BcneHHBaHue u Bti6poc 6uTyMa, cnegyeT npuMeHaTb neHoracuTenu 

CKTH -1 (2-3 Kannu Ha 10 t )  h M K T-1  (4-6 Kanenb Ha 10 t ).

n p u  3aropaHHH 6uTyMa b K0Tnax Hagne^HT nnoTHo 3aKptTb KptimKH u gtiM o- 

Byw Tpy6y. Ecnu ^T0 HeB03M0^H0 BtmonHHTb, HeoSxogHMo racuTb oroHb neHHMMH 

orHeTymHTenaMH u necK0M. 3anpemaeTca gna ^T0H ^ n u  npuMeHaTb Bogy, TaK KaK 

^T0 ycunuBaeT ropeHue.
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npn BbiaBneHnn TeHn 6myMa ro K0Tna Heo6xognM0 HeMegneHHo nepeKpwTt 

TonKy, nepeKaHaTt 6myM b gpyrne K0Tnw u coo6m,nTt MacTepy.

B cnyHae BcneHBBaHna 6nTyMa nHTeHcnBHo nepeMemnBart ero MemanKoM, He 

gonycKaa npoHBKHoBeHna 6myMa b TonKy. Ecnn nepeMemnBaHneM yMeHtmrnt Bcne- 

HnBaHne He ygaeTca -  Hepe3 KpaH nepenrnt HacTt 6myMa b 3anacHyw eMKocTt.

npn 3a^opaHHH 6myMa b K0Tne Heo6xognM0 HeMegneHHo nnoTHo 3aKpwTt 

KpwmKy K0Tna u Tpy6y, noracnTt TonKy.

npn 3a^opaHHH Ba^yrn,ero b 6nTyMHwx K0Tnax, oKncnuTentHbix ycTaH0BKax 

HeMegneHHo ocraHoBnTt TexHonoraHecKoe o6opygoBaHne, nepeKpwTt nogaHy 6myMa 

Ha cMecuTent.

npn HecHacTHwx cnyHaax ac$antT06eT0H^nK gon^eH yMeTt 0Ka3biBart nep­

Byw goBpaHe6Hyw noMorn,t, npn Heo6xogHM0CTH, gon^eH BM3Bart CKopyw M e g ^ m -  

CKyw noMorn,t u coo6ffl,nTt agMHHHCTpa^HH o tom, hto nporoomno.

^na TymeHna no^apa b aneKTpoycTaHoBKax 3neKTp0M0HTep gon^eH npnMeHaTt 

yrneKncnoTHwe orHeTymnTenn, cyxoM necoK, ac6ecT0Byw nnn rpy6omepcTHyw 

TKaHt. Ecnn noracnTt no^ap CBonMn cnnaMn HeB03M0^H0, to Heo6xognM0 HeMeg­

neHHo BM3BaTt no^apHyw KoMaHgy.

npn nopa^eHnn aneKTpuHecKuM tokom 3neKTp0M0HTep gon^eH HeMegneHHo 

ocBo6ognTt noTepneBmero ot geficTBna sneKTpnHecKoro T0Ka, otkhwhbb aneKTpoyc- 

TaHoBKy ot HCT0HHHKa nnTaHna, a npn HeB03M0^H0CTn oTKnwHeHna -  oTTaHyTt ero 

ot T0K0np0B0gam,nx HacTeM 3a oge^gy nnn npnMeHBB nogpyHHWH m ona^oH ^ !®  

MaTepuan.

npn oTcyTCTBnn y noTepneBmero gwxaHna u nyntca 3neKTp0M0HTep gon^eH 

0Ka3aTt eMy nepByw MegnuuHCKyw noMorn,t u BM3Bart CKopyw MegnuuHCKyw no- 

M0ffl,t.

3neKTp0M0HTep gon^eH yMeTt 0Ka3aTt nepByw noMorn,t npn o^orax. He cne- 

gyeT CHnMart c o6o^^;eHHoro MecTa oge^gy u yganaTt 6ente, KoTopoe npnnnnno k 

paHe [7].
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6.4 3KonorunecKue acneKTH npou3BogcTBa ac$antT06eT0HHtix CMeceH c 

g o 6aBneHueM pe3HHOBoro nopomKa

n p o 6neMa nepepa6oTKH H3HomeHHtix muH HMeeT Ba^Hoe ^Kono^HnecKoe 3Ha- 

neHue, nocKontKy H3HomeHHie muHH HaKannuBaroTca b MecTax ux ^KC^nyaTa^HH (b 

aBToxo3aHCTBax, Ha aapogpoMax, npoMtimneHHtix h centCKoxo3aHCTBeHHtix npeg- 

npuaTuax, muHOMOHTa^Htix MacTepcKux, ropHO-o6oraTHTentHHx KOM6uHaTax h T.g.). 

BiBO3HMHe Ha CBanKH unu pacceaHHie Ha OKpy^aromux TeppuTopuax, muHH gnu- 

TentHoe BpeMa 3arpa3HaroT OKpy^aromyro cpegy BcnegcTBue bhcokoh ctohkocth  k 

BO3geHCTBuro BHemHux ^aKTopoB (conHenHoro CBeTa, Kucnopoga, O3OHa, MHKpo6uo- 

norunecKux BO3geftcTBHft).

3acunaHHaa 3eMneH muHa pa3naraeTca 6onee 150 neT. M ecTa ux CKonneHua, 

0C06eHH0 b peruoHax c ^apKHM KnuMaTOM, cny^aT 6naronpuaTHOH cpegoH o6uTaHua 

h pa3MHO^eHua gna rpti3yHOB, 3MeH h HaceKOMix, aBnaromuxca pa3HOcnuKaMH pa3- 

nunHHx 3a6oneBaHHH. H3BecTHO MHoro cnynaeB, Korga CBanKH noKpumeK cny^unu 

rnaBHHMH npunuHaMH ^^HgeMHH b ropogax h Ha o6m u pH ix  TeppuTopuax.

KpoMe Toro, muHH o6nagaroT bhcokoh no^apoonacHOCTtro h OTHOcaTca k 4 

Knaccy onacHOCTH, a npogyKTH ux HeKOHTponupyeMoro c^uraHua OKa3HBaroT KpaHHe 

BpegHoe BnuaHue Ha OKpy^aromyro cpegy. TeMnepaTypa ropeHua ttthh h  paBHa TeMne- 

paType ropeHua KaMeHHoro yrna, ^ 0^T0My noTymuTt TaKoe BO3ropaHue cno^HO.

nepepa6oTKa H3HomeHHtix muH, cogep^am ux n0MHM0 pe3HHH, TexHunecKue 

CBOHCTBa kotopoh  6nu3KH k nepBOHanantHtiM, TaK ®;e 6ontm oe KonunecTBO apMH- 

pyromux TeKCTuntHix h MeTannunecKux MaTepuanoB, aBnaeTca hctohhhkom ^K0H0- 

mhh n pu pogH ix  pecypcoB. KpoMe Toro, nHKBHga^Ha CBanoK H3HomeHHix ttthh no- 

3BonaeT ocBo6oguTt 3HanuTentHHe nnomagu 3aHHMaeMix 3eMent gna ucnont3OBaHua 

ux no Ha3HaneHuro.

3a nocnegHue HecK0ntK0 neT Poccua HanuHaeT npu6nu^aTtca k M e^gyHapog- 

hhm HopMaM 3amuTH ^Kono^HH h npaBHTentCTBOM Hamefi CTpaHH Ka^gtift ro g  npu- 

HHMaroTca HOBtie 3aKOHonpoeKTH, perynupyromue c6op, xpaHeHue h nepepa6oTKy o t-  

xogoB npou3BogcTBa h noTpe6neHua.
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B HacToamee BpeMa ga ^ e  b oSbigeHHoM co3HaHuu noaBnaeTca noHHMaHue 

ymep6H0CTH npuBMHHbix B3auM00TH0meHHH nenoBeKa c oKpy^awmuM ero MupoM. 

EeccucTeMHaa u Hepa3yMHaa nenoBenecKaa geaTenbHocTb, cpaBHHBaacb no MacmTa- 

6aM c npupogHMMH npo^ccaM H, oTKnuKaacb b npupogHofi cpege, npuBogaT k Heco- 

H3MepuMMM u nacTo HeBocnonHHMMM nocnegcTBuaM, noTepaM u KaTacTpo^aM. C pa3- 

BHTueM nenoBenecKoro oSmecTBa npuBMHKa 6paTb y  npupogti HeoSxoguMoe 6e3 age- 

KBaTH0H K0MneHCa^H H3taT0r0 CTaH0BHTCa aHaxp0HH3M0M.

H3MenbneHue oTxogoB pe3HHM npu3HaeTca caMMM npocTMM u pa^H0HanbHMM 

cnocoSoM nepepaSoTKH, nocKonbKy no3BonaeT MaKCHManbHo coxpaHHTb $ h3hko- 

MexaHunecKue u xuMunecKue CBoHCTBa MaTepuana. OgHaKo, HMeHHo KoHenHaa CTagua 

ucnonb30BaHua nonyHeHHoft KpomKH u aBnaeTca KaMHeM npeTKH0BeHua ^K0H0MHHe- 

ckh ^$$eKTHBH0^0 pemeHua npoSneMM nonHoro pe^HKnHH^a pe3HH0Btx oTxogoB.

H 3 Bcero H3no^;eHHoro cnegyeT, h to  mup0K0MacmTa6H0e BHegpeHue SmyMHo- 

pe3HH0Btx Banymux no3BonaeT pemuTb ogHoBpeMeHHo gBe Ba^Htix npoSneMti:

-  npoSneMy noBtimeHua KanecTBa u npogneHua cpoKoB cn y^S ti gopo^H tix  

ac$anbT06eT0H H tx noKptiTuft, coKpameHua 3aTpaT Ha ux peM0HT, cSepe^eHue pecyp- 

cob, pacxogyeM tx  Ha peM0HTHtie paSora;

-  ^Kono^HHecKyw npoSneMy MacmTaSHoH yTHnH3a^HH H3HomeHHtx aBT0M0- 

SunbHtx muH u oTxogoB PTH .

CoeguHeHue aBTOTpaHcnopTHoft c^ ep ti u xuMunecKoH npoMMmneHHocTH c no- 

TpeSHocTaMH gopo^Ho-CTpoHTenbHofi oTpacnu Ha Sa3e TaK Ha3biBaeMbix oTxogoB pe- 

3HHM, ogHH H3 B03M0^HMx H apKHx npHMep0B 0p^aHH3a^HH H0B0H, npaKTHHeCKH 

3aMKHyT0H TexHHK00K0H0MHHecK0H cxeMM, oTBenawmeH HMnepaTHBy ycTofinuBoro 

pa3BHTua oSmecTBa. CucTeMa cSopa u np0MtimneHH0H nepepaSoTKH oTxogoB pe3HH0- 

TexHunecKux H3genuH u aMopTH3upoBaHHbix muH gon^Ha aBnaTbca nacTbw BtimeHa- 

3BaHH0H K0MnneKCH0H cucTeMM u o^HHBaTbca HMeHHo b ee paMKax.
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7 3 K C n E P H M E H T A ^ B H A ^  ^ A C T B

7.1 Cnoco6w nporoBogcTBa ac$antT06eT0HHwx cMecefi

Ac^antToBwe cMecn MoryT 6w Tt roroTOBneHw ropaHBM, TennwM u  xonogHWM 

cnoco6oM b 3aBHCHM0CTH o t  cnoco6a CMemuBaHua K0Mn0HeHT0B bo BpeMa ux npuro- 

ToBneHua, a TaK^e o t  cnoco6a yKnagKu.

Ac^antToBwe cMecn, KaK nogorpeTwe, TaK u  xonogHwe, MoryT H3^0TaBnHBaTtca 

b yganeHnn o t  MecTa npon3BogcTBa pa6oT, a MoryT nporoBognTtca Ha caM0M MecTe 

yKnagKu nnn BwnonHawTca ogHoBpeMeHHo c yKnagKoM u  b 3tom cnyHae aBnawTca co- 

CTaBHofi HacTtw TexHonornn BwmonHeHna noKpwrna HenocpegcTBeHHo Ha MecTe.

r  opaHue ac$antT06eT0Hw, KoTopwe b mup0K0M noHnMaHnn 3Toro cnoBa genaT-

ca Ha:

-  KaTaHwe ac$antT06eT0Hw, Korga CMemnBaHne ac$antT0B0H Maccw npouc- 

xoguT He Ha MecTe caMoro noKpwraa, HanpuMep, b ac$antT0Bwx ycTaH0BKax

-  nm w e ac^antTw, Korga CMemnBaHne ac$antT0B0H Maccw nporoBogm 'ca 

nnn b ac$antT0Bwx ycTaH0BKax, yganeHHwx o t  MecTa noKpwrna, nnn b oco6w x CMe- 

cuTenax, pa3M e^aw ^nxca Ha rpy30BuKax, Ha caM0M MecTe noKpwraa, a caMo noKpw- 

Tue ac$antT0B0H MaccoM ocyrn,ecTBnaeTca c noMorn,tw nuTta Ha 0CH0BaHue 6e3 uc- 

nont30BaHua MamuHHoro npoKarwiBaHna yno^eHHoro cnoa ac^antToBoro noKpwiTna 

(noBepxHocTt BwpaBHnBaeTca c noMorn,tw neranx pyHHwx gepeBaHHwx BantKoB)

-  pa36pw3raHHwe (a  3aTeM KaTaHwe) ac^antTw, npn ynoTpe6neHnn KoTopwx 

CMemnBaHne ac$antT0B0H Maccw nporoBognTca Ha MecTe nporoBogcTBa pa6oT; pa3- 

6pw3raHHwe ac^antTw c yHeT0M cnoco6a BHeceHua CBa3ywrn,ero Bern,ecTBa genaTca 

Ha:

-  ogHocnoHHwe, gByxcnoHHwe, MHorocnoHHwe nnn ycuneHHwe noBepxHocT- 

Hwe o6pa6oTKu (npu HC^0nt30BaHHH nocnegHux Ha 0CH0By b nepByw oHepegt HaHo- 

cuTca CBa3ywrn.ee Bern,ecTB0, a 3aTeM cnoM rn,e6Ha, KoTopwH nocne 3Toro npoKarwBa- 

eTca KaTK0M);
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-  ogHocnoHHMe unu MHorocnoftHtie nonyneHeTpupoBaHHtie unu neHeTpupo- 

BaHHte g o p o ^ H te  noKptrrna (npu kotopm x BHanane HaHocuTca cnoH meSHa, a 3aTeM 

Ha ^T0T cnoH pa3SpM3rHBaeTca CBa3ywmee BemecTBo unu 3anuBaeTca ^THM CBa3yw- 

muM BemecTBoM, KoTopoe 3aTeM npoHHKaeT b cnoH meSHa npu ycnoBuu 0Sa3aTenbH0- 

ro  3aKptTua BtmonHeHHtix TaKHM nyTeM gopo^H tix  noKptrraft c noMombw noBepx- 

H0CTH0H oSpaSoTKH);

-  acfoanbToBtie gopo^H tie  noKptrrna, aBnawmueca TexHonorunecKHMu kom- 

SuHa^aMH BtnonHeHua Hecymux cnoeB unu noKptiTHH H3 acfoanbToSeToHa u pa3- 

SpM3raHHMx acfoanbT0B [1].

7.2 OcH0BHte gefoeKTM acfoanbToSeTOHHtix noKptrraft

PeanbH te cpoKH cn y^S ti acfoanbToSeTOHHtix noKptiTHH b ycnoBuax HHTeHCHB- 

Horo gBH^eHua aBToTpaHcnopTa cocTaBnawT bo MHorux cnynaax He Sonee 4-5 neT, a 

HepegKo 2-3 roga. CTonb Mantie cpoKH cn y^S ti noKptrraft B tiHy^gawT gopo^H tie  op- 

^aHH3a^HH npoBogHTb MHoroKpaTHtie peM om m ie paSoTM b n p o ^ c c e  ^KC^nyaTa^HH 

goporu, TpaTHTb 3HanuTenbHMe MaTepuanbHtie, TpygoBtie u fouHaHcoBtie p e c y p c t He 

Ha pa3BHTue gopo^H ofi ceTH u cTpouTenbCTBo hobmx gopor, a Ha noggep^aHue Tpe- 

S yeM tx  TpaHC^0pTH0-^KC^nyaTa^H0HHMx noKa3aTeneH y ^ e  cymecTBywmux.

3 $$eKTHBH0CTb npuMeHeHua BMC0K0KanecTBeHHMx SuTyMoB, oSecnenuBaw- 

mux npogneHue cpoKoB cn y^S ti gopo^H tix  acfoanbToSeTOHHtix noKptrraft u coKpa- 

meHue 3aTpaT Ha ux peM0HT u cogep^aHue, BtigBuraeT 3agany op^aHH3a^HH npou3- 

BogcTBa u npuMeHeHua Sm yM Htix Ba^ym ux HoBoro noKoneHHa, b kotopm x SuTyM 

cny^HT ochobhmm Sa30BMM K0Mn0HeHT0M, a HeoSxoguMMH ypoBeHb KanecTBa gocTH- 

raeTca 3a cneT BBegeHua pa3Horo poga Mogufoun u p yw i T T ux K0Mn0HeHT0B.

Ecnu ucTopua npuMeHeHua opraHunecKux Banymux b gopo^HoM  CTpouTenbCT- 

Be HanuHanacb c ucnonb30BaHua Ba3Kux HefoTaHtix 0CTaTK0B rygpoHoB, K0T0ptie 

m o^ho paccMaTpuBaTb KaK 0CTaT0HHte SuTyMM 1-ro noKoneHHa, t o  b ganbHefimeM 

Stin ocymecTBneH nepexog k SuTyMaM, nonynaeMMM Ha 0CH0Be rygpoHoB nyTeM cne- 

^HanbH0H nepepaSoTKH ux oKucneHueM unu rnySoKoH BaKyyMHofi gHCTHnna^HeH. 3 to  

SuTyMM 2-ro noKoneHHa, ohh npuMeHawTca b HacToamee BpeMa. HeoSxoguMocTb
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npogneHua cp0K0B cn y^ 6u  gopo^H tix  noKptrraft b ycnoBuax coBpeMeHHoro gBH^e- 

Hua, Tpe6oBaHua noBim eHua ^$$eKTHBH0CTH pa6oT no ux CTpouTentCTBy h peMOHTy 

CTaBaT aKTyantHyro 3agany pa3pa6oTKH h npuMeHeHua BticoKOKanecTBeHHtix 6uTyM- 

h h x  Ba^ym ux 3-ro noKoneHua. B  ^THx Ba^ym ux 3-ro noKoneHua HenocpegcTBeHHO 

He^TaHofi 6uTyM BtmonHaeT pont 6a30B0r0 K0Mn0HeHTa, Ha 0CH0Be KOToporo $op- 

MupyroTca KOMnneKCHie unu K0M^03H^H0HHHe 6uTyMHHe Ba^ymue, OTBenaromue 

noBimeHHHM Tpe6oBaHuaM, o6ycnoBneHHHM KOHKpeTHHMH ycnoBuaMH ^KC^nyaTa- 

^HH.

B  cooTBeTCTBHH c npuHaTOH K^accH$HKa^HeH cymecTByroT cnegyromue Tunti 

ge^eKTOB ac$antT06eT0HHtix noKptiTHft:

-  Konea - ^T0 n p ogon tH ie  yrny6neHua b noKpiTHH (b BepxHux unu hh^hhx 

cnoax) h BH3BaHH ohh CMemeHueM MaTepuana npu BO3geficTBHH Harpy3OK o t  gBH^y- 

muxca TpaHcnopTHix cpegcTB;

-  HH3K0TeMnepaTypH0e pacTpecKHBaHue. n pu  noHH^eHuu TeMnepaTypti ok- 

py^arom eft cpegu  ac$antT06eT0H CTaHOBHTtca xpynKHM h MO^eT TpecHyTt BcnegcT- 

Bue Hanpa^eHHH Bti3BaHHtix c^aTueM Marepuana npu hh3koh TeMnepaType.

-  ycTanocTH ie pa3pymeHua. n o g o 6H ie  pa3pymeHua npoucxogaT, Korga Bep- 

THKantHaa Harpy3Ka o t  TpaHcnopTa npeBOcxoguT gonycTH M ie 3HaneHua.

-  HCTupaHue. TaK Ha3HBaeTca HCTupaHue n0BepxH0CTH0r0 cnoa ac$antTo6e- 

TOHHoro noKpiTua KaK pe3yntTaT noTepu agre3uu M e^gy 6uTyMOM h MHHepantHHM 

MaTepuanoM.

-  Koppo3ua. n p o ^ c c  Koppo3uu o6ycnoBneH HegocTaTonHofi Bogo- h M0p030- 

CTOHKOCTtro, ho npuHHHa - b HenpaBuntHO nogo6paHHOM cocTaBe.

7.3 TexHonorua npuroTOBneHua ac$antT06eT0HHtix CMeceH

npegBapuTentHO 0Tg03up0BaHHtie m e6eHt (onpegeneHHtix ^ p a ^ u ft )  h necoK 

Heo6xoguMO nogaBaTt b cymuntHHH 6apa6aH.

CymuntHHH 6apa6aH ycTaHOBneH k ropu3OHTy nog yrnoM 4° h BpamaeTca Ha 

on op H ix  KaTKax. BHyTpu 6apa6aHa pacnono^eHti nonacTH. n p u  BpameHHH 6apa6aHa 

ohh nogHHMaroT MaTepuan h c6paciBaroT ero b n0T0K ropanux ra3OB. MaTepuan b 6 a-
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pa6aHe nepeMern,aeTca ot BepxHero (3arpy30HHoro) Topu,a k HH^HeMy (pa3rpy30HH0- 

My) T o p ^  3a CHeT HaKnoHa 6apa6aHa (nogteM  Marepuana ocy^ecTBnaeTca no nep- 

neHguKynapy k ocu 6apa6aHa, nageHue no BepTHKanu). ropaHue ra3w, nonyHaeMwe ot 

c^uraHua b TonoHHoM arperaTe Ma3yra, gBH^yTca HaBCTpeHy gBH^eHuw Marepuana 

(nporaBoTOHHaa cymKa). npu  HHTeHCHBH0M Tennoo6MeHe Ka^goft HacTuu,w MHHe- 

pantHoro Marepuana c ropaHHMH ra3aMH npoucxoguT 6wcrpwM HarpeB MarepuanoB. 

n pu  3tom  HacTuu,w necKa HarpeBawTca 6onee uHTeHCHBHo, HeM 3epHa rn,e6Ha.

Tpe6yeMaa TeMnepaTypa HarpeBa MHHepantHwx MarepuanoB gna npur0T0Bne- 

Hua ynnoTHaeMwx ac$antT06eT0HHwx cMecefi 160-185 °C.

H 3 cym nntHoro 6apa6aHa HarpeTwe MaTepuanw no ccwnH0My noTKy nocTynawT 

b ropaHHH 3neBaTop h nogHHMawTca hm b copTHpoBoHHWH arperaT CMecuTentHoM 

6amHH. CopTHpoBoHHWH arperaT (rpoxoT ) pa3genaeT ropaHue Marepuanw no $paKu,u- 

aM (no KonHHecTBy ch t), KoTopwe nocTynawT b cooTBeTCTBywrn,ue oTceKH pacxogHoro 

6yHKepa. OTceKH ocHarn,eHw aBToMaTHHecKH ynpaBnaeMWMu 3aTBopaMu, ocyrn,ecTB- 

nararn,HMH nooHepegHyw nogaHy MarepuanoB pa3nuHHwx $paKu,uft b BecoBofi 6yHKep- 

go3aTop. n pu  nocTynneHuu curaana o r0T0BH0CTH CMecuTena npuHaTt Ha CMemuBa- 

Hue H0Byw n o p ^ w  MarepuanoB 3aTBop 6yHKepa-go3aTopa aBToMaruHecKu pacKpwBa- 

eTca u 0Tg03up0BaHHaa nopu,ua ropaHux MarepuanoB nocTynaeT b CMecuTent.

napannentHo c go3upoBaHueM ropaHux MHHepantHwx MarepuanoB np0H3B0- 

guTca o6teMHoe go3upoBaHue 6uTyMa, nogaBaeMoro H3 6uTyM0HarpeBaTentH0r0 ar- 

peraTa unu HenocpegcTBeHHo H3 HHBeHTapHoro 6uTyMoxpaHunu^a.

ropaHue MHHepantHwe Marepuanw u nopomoK nocTynawT b CMecuTent ogHo- 

BpeMeHHo H3 BecoBoro 6yHKepa. MuHepantHWH nopomoK cnegyeT nogaBaTt oTgent- 

HWM 3neBaT0p0M B C00TBeTCTByw^HH 0TCeK.

n ocn e ux Henpogon^HTentHoro cyxoro  nepeMemHBaHHa b CMecuTent nogaeTca 

6uTyM. ^ n t  nepeMemHBaHHa - paBH0MepH0 pacnpegenuTt Bce KoMnoHeHTw cMecn no 

o6teM y 3aMeca u paBHoMepHoe pacnpegeneHue 6uTyMa no noBepxHocTH 3epeH MHHe- 

pantHoro Marepuana.

BBegeHHe pe3HH0B0H KpomKH b cocTaB ac$antT06eT0HHwx cMecefi ocyrn,ecTB- 

naeTca BBegeHueM pe3HH0B0H KpomKH b 6uTyM c nocnegywrn,HM BBegeHueM 6uTyMH0-
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pe3HHOBoro Ba^ym ero b ac^antTOCMecuTentHyro ycTaHOBKy h nepeMemuBaHueM c 

MHHepantHHMH KOMnOHeHTaMH.

n ep eg  CMemuBaHueM 6uTyM HarpeBaeTca go  TeMnepaTypti 195 °C. BpeMa CMe- 

muBaHua <1 mhh. ^anee CMect nocTynaeT b KOTen Ha C03peBaHue. BpeMa co3peBaHua 

45-60 mhh, TeMnepaTypa C03peBaHua 190 °C. nocne C03peBaHua 6uTyM cpa3y ®;e no- 

CTynaeT Ha ac$antT06eT0HHtift 3aBog, rge CMemuBaeTca c arperaTHHMH MaTepuanaMH.

CM ect b eMKOCTH gna HarpeBaHua nepeMemuBaeTca c He6ontm ofi CKopocTtro 

npu noMomu mHeKa, TeMnepaTypa noggep^HBaeTca Tenn006MeHHHK0M c ropanuM 

MacnoM. n ocn e Ha6yxaHua Macca KpomKH b 6uTyMe cocTaBnaeT 30-40 %.

YcTpoficTBO gna Ha6yxaHua co c toh t H3 gByx oguHaKOBix eMKOCTeH, h to o6ec- 

nenuBaeT HenpeptiBHOCTt npou3BogcTBa (noKa b ogHofi eMKOCTH ugeT Ha6yxaHue, b 

gpyro fi npoucxoguT B irpy3Ka h 3arpy3Ka cupta ).

n o  OKOHnaHHH nepeMemuBaHua aBTOMaTunecKH OTKptiBaeTca 3aTBop CMecuTe- 

na, h r 0T0Baa ac$antT06eT0HHaa CMect Btirpy^aeTca nocpegcTBOM npoMe^yTonHoro 

TpaHcnopTHoro ycTpoficTBa (cKun) b HaKonuTentHHH 6yHKep gna KpaTKOBpeMeHHoro 

xpaHeHua cMecu unu HenocpegcTBeHHO b Ky3OB aBT0M06una-caM0CBana.

^na  Toro h to6h  o6ecnenuTt 0gH0p0gH0CTt ac$antT06eT0HHtix CMeceH c gpo6- 

neHOH pe3HHOH, Heo6xoguMO CTporo BtmonHaTt TexHonorunecKHH pe^HM ux npuro- 

TOBneHua: Btigep^HBaTt BpeMa nepeMemuBaHua cMecu, cneguTt 3a TOHHOCTtro go3H- 

poBaHua h 0gH0p0gH0CTtro u cx o gH ix  MarepuanoB, a TaK«:e noggep^HBaTt TeMnepa- 

Typy u cx o gH ix  MaTepuanoB h ac$antT06eT0HH0fi cMecu. TonHOCTt go3upoBaHua mh- 

H epantH ix MaTepuanoB gon^Ha cocTaBnaTt 3 %, a 6uTyMa h pe3HHH ±  1,5 %  (Maccu 

Ka^goro K0Mn0HeHTa).

TeMnepaTypa ynnoTHaeM ix ac$antT06eT0HHtix CMeceH npu Btixoge H3 Meman- 

kh gon^Ha 6i T t  140-160 °C.

YnnoTHaeMtie ac$antT06eT0HHtie cMecu, npuroTOBneHHie c gpo6neHofi pe3H- 

hoh, cnegyeT TpaHcnopTupoBaTt c AE 3  k MecTy pa6oT b aBT0M06unax-caM0CBanax, 

BHyTpeHHue CTeHKu h gHO Ky3OBOB KOTopux gon^HH 6i T t  npegBapuTentHO CMa3aHH 

Ma3yTOM, He^Ttro unu MtintHtiM pacTBopoM. H e gonycKaeTca npuMeHaTt gna ^T0H 

^ n u  conapoBoe Macno, TaK KaK nacTH ^i pe3HHH b HeM Ha6yxaroT [9].
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7.4 AHanu3 ontiTa npuMeHeHua pe3HHM b gopo^HoM CTpouTenbCTBe.

B tim egm ue H3 ^KC^nyaTa^HH H3HomeHHte muHM aBnawTca hctohhhkom  gnu- 

TenbHoro 3arpa3HeHHa oKpy^awm eft cpegti:

-  muHM He nogBeprawTca SuonorunecKoMy pa3no®;eHHw;

-  muHM orHeonacHM u noracuTb ux gocTaToHHo cno^Ho;

-  npu CKnagupoBaHuu ohh aBnawTca ugeanbHMM MecT0M pa3MH0^eHua rp ti- 

3yH0B, KpoBococymux HaceK0M tx  u cny^aT hctohhhkom HHfoe^uoHHtix 3aSoneBa-

HHH.

BMecTe c TeM, aMopTH3upoBaHHbie aBT0M0SunbHte muHM cogep^aT b ceSe 

^H H oe c tpbe : KaynyK, MeTann, TeKCTunbHMH Kopg. npoSneMa nepepaSoTKH H3H0- 

m eH H tx aBT0M0SunbHtx muH u Btimegmux H3 ^KC^nyaTa^HH pe3HH0TexHHHecKHx 

H3genuH HMeeT Sonbmoe ^Kono^HHecKoe u ^K0H0MHHecK0e 3HaneHue gna Bcex pa3BH- 

tm x CTpaH Mupa.

OSnacTH npuMeHeHua nonynaeMtix MaTepuanoB BenuKu:

-  nopomKoByw pe3HHy c pa3MepaMH HacTH^ go  1,0 m m  mo^ ho npuMeHaTb gna 

H3r0T0BneHHa K0M^03H^H0HHbIX KpoBenbHMx u gp.;

-  nopomKoBaa pe3HHa c pa3MepaMH HacTH^ ot 0,5 go  1,0 m m  npuMeHaeTca npu 

CTpouTenbCTBe aBTOMoSunbHtix gopor;

-  pe3HH0Baa KpomKa c pa3MepaMH HacTH^ ot 1,0 go  2,0 m m  ucnonb3yeTca npu 

npou3BogcTBe aapogpoMHofi MacTHKH, foonbroH3ona, SmyMHH03Hbix KpoBenbHtix Ma- 

TepuanoB, acfoanbToSeTOHHtix CMeceH, nonyneHua copSeHToB u np.;

-  pe3HH0Baa KpomKa c pa3MepaMH HacTH^ o t  2,0 go  5,0 mm ucnonb3yeTca b 

CTpouTenbCTBe coBpeMeHHtix foyTSonbHtix noneH, nerKoaTneTunecKux MaHe^eft, Tpo- 

TyapH tx noKptTHH, 3ByKonornomawmux ^KpaH0B, naHenefi, ^ ry T 0B.

-  pe3HH0Baa KpomKa c pa3MepaMH HacTH^ o t  5,0 go  10 mm ucnonb3yeTca npu 

H3r0T0BneHHH MaccuBHtx pe3HH0Btx nnuT gna K0MnneKT0BaHua TpaMBaftHtix u ^ e -  

ne3Hogopo^Hbix nepee3goB u T.g.

OSmhho gopo^H tie  SuTyMM HMewT HHTepBan nnacTHHHocTH KaK npaBuno He 

B tm e 60-65 °C, hto aBHo HegocTaToHHo gna ycTpoftcTBa BepxHux cnoeB noKptrraft b
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KnuMaTHHecKux ycnoBuax 6ontmuHCTBa peru0H0B Poccuu. KpoMe Toro, y  Ba3Kux go- 

po^H w x 6uTyM0B npaKTHHecKH oTcyTCTBywT ynpyrue CBoHCTBa, o t  KoTopwx 3aBHCHT 

ycToHHHBocTt K0M^03H^H0HHwx MaTepnanoB, KaKoBWM aBnaeTca ac$antT06eT0H, k 

pa3pymeHuw nog geMcTBneM ^HKnHHecK0H Harpy3KH.

Hau6onee pacnpocTpaHeHHWM cnoco6oM ynyHmeHHa nnacT03nacTHHecKux 

cbohctb 6uTyMHwx MaTepnanoB b HacToarn.ee BpeMa aBnaeTca ux Mogu ̂ HKau,na.

Ochobhwmh HanpaBneHuaMH uccnegoBaHHH b 3toh o6nacTH aBnawTca, KpoMe 

C0BepmeHCTB0BaHua TexHonoruu npou3BogcTBa 6uTyM0B, noBwmeHue KaHecTBa 6n- 

TyM0B 3a CHeT BBegeHua pa3nuHHwx Mognfonn,HpywiTTHx g o 6aB0K Tuna nonuMepoB, 

pe3HH, KayHyKoB, TepMonnacTHHHwx CMon, aTaKTHHecKoro nonunponuneHa h np.

Mogn$HKau,na 6uTyM0B pa3nuHHWMH g o 6aBKaMH no3BonaeT H3MeHHTt ux 

CTpyKTypy TaKHM 06pa30M, h to6w yBenuHHTt HHTepBan nnacTHHHocTH, T.e. TeMnepa- 

TypHWH HHTepBan, b kotopom B a ^ y ie e  coxpaHaeT Ba3K0CTt, Heo6xoguM yw gna o6ec- 

neHeHua yctohhhbocth  ac$antT06eT0Ha KaK k ge^eKTaM h pa3pymeHuaM xpynKoro 

xapaKTepa Tuna TpeiH H , bw6ohh, BWKpamuBaHHH, TaK h k ge^eKTaM nnacTHHecKHM, b 

nepByw oHepegt -  Koneu. nocnegHaa H3-3a pe3Koro H3MeHeHua xapaKTepa B03geMcT- 

Bua TpaHcnopTa Ha gopory  CTaHoBHTca bo Bcex CTpaHax ochobhoh npo6neMoM gopo^;-

HHK0B.

BBegeHHe Mogufonn,np yw iTTnx g o 6aB0K b gopo^H w e 6uTyMw no3Bonuno pac- 

mupuTt HHTepBan nnacTHHHocTH CTaHgapTHwx 6nTyM0B go  +  60 - 40 °C, ogHaKo n 3T0 

He gaeT go H acToa iero  BpeMeHH nonHoM rapaHTnn yBenuHeHna Me^peMoHTHwx cpo- 

kob cny^;6w gopor c ac$antT06eT0HHWMH noKpwTuaMH. Bo3HHKaeT, b HacTHocTH, 

npo6neMa MogH$HKa^HH CTpyKTypw He TontKo 6nTyMa, ho h ac$antT06eT0Ha. B  stom 

HanpaBneHun nccnegoBaTentCKue pa6oTw npoBognnnct b TeHeHne MHornx neT. n p eg - 

npnHHMannct nonwTKH H3MeHHTt CTpyKTypy ac$antT06eT0Ha nyTeM BBegeHua b ero 

cocTaB TaKnx MaTepnanoB, KaK cepa, gpo6neHaa pe3HHa, ToHKoMonoTWH pe3HH0BWH 

nopomoK. Ewno ycTaH0BneH0, h to  pe3HHonogo6Hwe Mogn^HKaTopw, BBognMwe b co- 

CTaB ac^antT06eT0HH0H cMecn, o6nagawT CB0HCTBaMn geMn^epoB, C H H ^aw inx  ypo- 

BeHt pacTarnB aw inx n c^ H M a w in x  Hanpa^eHnfi b ac$antT06eT0HH0M noKpwTnn
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npu ^HKnHnecKHx B03geficTBuax npoxogam ero TpaHcnopTa b ycnoBuax nepeM eHHix 

TeMnepaTyp.

A c$ an tT 06eT0H c go6aBKoH pe3HHOBoro pereHepaTa o6nagaeT MeHtmeH nyBCT- 

BHTentHOCTtro k H3MeHeHuro TeMnepaTypti, o t  nero yMeHtmaeTca BO3MO^HOCTt o6pa- 

3OBaHua HanniBOB, noB im aeTca ^nacTHnH0CTt, 3HanuTentHO yMeHtmaeTca BO3MO®;- 

HOCTt 06pa30BaHua TeMnepaTypHix TpemuH.

7.5 EuTyMH0-pe3HH0B0e K0M^03H^H0HH0e Ba^ymee: CBOHCTBa h

OCO6eHHOCTH

EuTyMH0pe3HH0B0e K0M^03H^H0HH0e Ba^ym ee H3roTaBnuBaroT Ha 0CH0Be pe- 

3HH0B0r0 nopomKa, HMeromero cnegyromue xapaKTepucTHKu:

-  pa3Mep nacTH^ go  0,8 m m ;

-  ygentHaa reoMeTpunecKaa n0BepxH0CTt He MeHee 5000 cm /r.

^ a cT H ^ i pe3HHOBoro nopomKa, npegcTaBnaroT co6oH arnoMepaT MHKp06n0K0B 

pa3MepaMH go  530 mkm, o6pa3yeM ix 6noKaMH arnoMepupoBaHHix HaHonacTH^ pa3- 

MepaMH o t  500 go  5000 hm.

n p u  BBoge nopomKa b 6uTyM o6pa3yeTca CTpyKTypupoBaHHoe Ha HaHO ypoBHe 

6uTyMH0-pe3HH0B0e Ba^ym ee, o6nagaromee bhcokhmh $H3HKO-MexaHunecKHMH 

CBOHCTBaMH h He npoaBnaromee TeHgeH^HH k paccnauBaHuro.

EuTyMH0-pe3HH0B0e K0M^03H^H0HH0e Ba®ymee onpegenaeTca KaK ogHopogHaa 

CMect OKucneHHoro gopo^H oro  6uTyMa (unu cMecu 6uTyMOB) c gocTaTOHHO MenKO- 

gucnepcHOH KpomKoH H3 pe3HH o6m ero Ha3HaneHua. n pu  ^T0M nacTH ^i pe3HHH non- 

HOCTtro He pa3nararoTca h He pacTBoparoTca, a CBa3HBaroTca c KOMnoHeHTaMH 6uTyMa 

nponHHMH, ho gocraTOHHO nogBH^HHMH xuMunecKHMH CBa3aMH h npoaBnaroT cboh 

KanecTBa y ^ e  b cocTaBe HOBoro MaTepuana. B  OTnunue o t  o6h h h h x  6uTyMOB, HOBtie 

Ba^ymue, coneTaromue none3H ie CBOHCTBa gByx pa3nHHHtix K0Mn0HeHT0B (rnaBHHM 

06pa30M, pe3HHi), HeogHopogHH no $a3OBOMy h xuMunecKOMy cocTaBy h no CBoeH 

npupoge OTHOcaTca k Knaccy K0M^03H^H0HHHx MaTepuanoB. B  ux cocTaBe 6uTyM bh- 

nonHaeT ^ y H ^ u u  ^ugKofi unu nceBgo^ugKofi TepMonnacTUHHoft M aT p u m  a nacTH- 

^ i  pe3HHH co3garoT ynpyruft cunoBofi KapKac b o6teM e Ba^ymero.
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npu HanuHuu BMmeHa3BaHH0H xuMunecKH cmuT0H MoneKynapHofi CTpyKTypti 

Ba^ymero, HMewmueca KaK b SuTyMe, TaK u b pe3HHe onacHtie u TOKCHHHtie coegu- 

HeHua, n0-BuguM0My, 3aKnwneHM b nonuMepHyw ceTKy u xuMunecKH CBa3aHM, no- 

^T0My ux BtgeneHue 3aTpygHeH0. CaHHTapHo-rHrHeHHHecKHe ucntTaHua nogTBep- 

^gawT, hto Ba^ymue TaK0H CTpyKTypti BtigenawT 3HanuTenbH0 MeHbmee KonunecTBo 

tokchhhmx BemecTB, neM SuTyM u oTBenawT caMMM ^ecTKHM ^Kono^HHecKHM TpeSo- 

BaHuaM.

XuMunecKaa TexHonorua, no kotopoh TaKue Ba^ymue npou3BogaTca, 0CH0BaHa 

Ha CMemuBaHuu SuTyMa c pe3HH0B0H KpomKoH, BcnegcTBue Hero perynupywTca pa- 

guKanbHte npo^ccti gecTpy^uu u cmuBKH KaynyKoBtx ^n e ft pe3HHM u bmcoko- 

MoneKynapHtx K0Mn0HeHT0B SuTyMa. npoucxoguT ^T0 npu co3gaHuu b oSteMe Su- 

TyMa u Ha noBepxHocTH HacTH^ pe3HH0B0H KpomKH ycnoBHH gna xuMunecKH hhhtt,hh- 

poBaHHoH CTyneHnaT0H paguKanbHofi nonuMepro â u b pe^HMe «^HBbix »  ^ neft. B 

pe3ynbTaTe nacTH^i pe3HHM oSteguHawTca KaK Me^gy coSoH, TaK u c BMcoKoMone- 

KynapHMMH KoMnoHeHTaMH SuTyMa b reTeporeHHyw, apMupywmyw, nonuMepHyw 

npocTpaHCTBeHHyw CTpyKTypy c noMombw gocTaToHHo nponHtix xuMunecKux CBa3eH. 

CTaSunbHocTb BceH gucnepcHofi reTeporeHHoft cucTeMM, BticoKyw u gonroBpeMeH- 

Hyw agre3uw Ba^ymero oSecnenuBawT nonapHtie MoneKynapHtie rpynnti, oSpa3yw- 

mueca b SonbmoM KonunecTBe b xuMunecKoH CTpyKType MaTepuana b npo^cce ero 

npur0T0BneHua.

EuTyMH0-pe3HH0BMe K0M^03H^H0HHMe Ba^ymue, nonyneHHte no BtimeHa- 

3BaHH0H TexHonoruu, HMewT noBtmeHHyw ycToHHHBocTb k CTapeHuw npu B03geHcT- 

bhh arpeccHBHMx foaKTopoB oKpy^awmeft cpegti . CBa3aH0 ^T0 c BnuaHueM MenKo- 

gucnepcHtx HacTH^ pe3HHM u HMewmuxca b ee cocTaBe npucagoK pa3nHHHoro Ha3Ha- 

neHua. Pe3HHa b Buge MenKogucnepcHtix HacTH^ u nacTHHHo cm uTtx KaynyKoBtx 

MoneKyn aBnaeTca cyScTpaT0M, c noMombw KoToporo ocymecTBnawTca ^TH n p o ^ c c t i 

u Snarogapa KoTopoMy CTaHoBHTca bo3mo^hbim HeKoe nogoSue B03BpameHua k cboh- 

CTBaM npupogHtix HefoTeH u SuTyMoB.
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n p n r0T0BneHne Ba^ymux nyTeM xuMHHecKoro o6teguHeHna 6nTyMa c pe3HH0- 

boh KpomKofi no BwmeHa3BaHH0H TexHonorun, KaK npaBuno, npuBoguT k cnegywmuM 

pe3yntTaTaM no cpaBHeHuw c ucxogHWMu 6uTyMaMu:

-  npoucxoguT yBenuHeHue TeMnepaTypw pa3MarHeHua 6uTyMHoro Ba^ym ero 

u HeKoTopoe CHH^eHue TeMnepaTypw xpynKocTH (pacmupeHue TeMnepaTypHoro hh- 

TepBana nnacTHHHocTH);

-  npoucxoguT ynyHmeHue $H3HK0-MexaHHHecKux u ycTanocTHwx cbohctb 

6uTyMHoro Ba^ym ero;

-  npoucxoguT 3HaHHTentHoe ynyHmeHue c^nneH ua 6uTyMHoro Ba^ym ero c 

noBepxHocTtw MHHepantHoro MaTepuana;

-  npoucxoguT noBwmeHue ycToHHHBocTH k CTapeHuw, HanpaBneHue H3MeHe- 

Hua TeMnepaTypw pa3MarHeHua nocne nporpeBa MeHaeTca Ha npoTHBonono^Hoe.

B  ^ n o M , no cpaBHeHuw c ucxogHWMu 6uTyMaMH, npoucxoguT 3HaHHTentHoe 

ynyHmeHue $H3HK0-MexaHHHecKux u ycTanocTHwx cbohctb 6uTyMHoro Ba^ym ero, a 

TaK®;e ynyHmeHue ero agre3uu k MHHepantHWM KoMnoHeHTaM ac$antT06eT0Ha.

n p u  H3r0T0BneHHH Ba^ymux b KaHecTBe ucxogHwx npuMeHawT 6uTyMw He$- 

TaHwe gopo^H w e Ba3Kue MapoK EH, E H ^  no r O C T  22245-90 [18].

B  cocTaBe Banymux ucnont3yeTca MenKogucnepcHaa pe3HH0Baa KpomKa gon^;- 

Ha HMeTt pa3Mepw HacTH^ b guana30He 0,2-0,8 mm h oTBeHaTt Tpe6oBaHuaM TexHHHe- 

ckhx ycnoBHH T Y  38.108035-97 [19] k KpomKe P ^  0,5 unu c^e^HantHWM Tpe6oBaHH- 

aM, ycTaHaBnuBaeMWM no cornacoBaHuw c noTpe6uTeneM. Pe3HH0Baa KpomKa b roTo- 

bom Ba^ymeM gon^Ha 6w Tt pacnpegeneHa paBH0MepH0, He gon^Ho 6w Tt He noKpw- 

TWx 6uTyM0M HaCTH^ ^on^HW  0TCyTCTB0BaTt K0MKH pe3HH0B0H KpomKH H n0CT0- 

poHHue BKnwHeHua.

XpaHeHue 6HTyMH0-pe3HH0B0r0 K0M^03H^H0HH0^0 Ba^ym ero b 6uTyMHwx eM- 

KocTax npu pa6oHeM TeMnepaType He 6onee 160 °C gonycKaeTca b TeHeHue 2-x cyroK. 

n pu  xpaHeHun cnegyeT ocymecTBnaTt nepuoguHecKoe KpaTKoBpeMeHHoe nepeMemu- 

BaHue Bcero o6teM a 6HTyMH0-pe3HH0B0r0 K0M^03H^H0HH0^0 Ba^ym ero c noM om tw 

hh3koo6opothwx MemanoK unu nyTeM pe^HpKyna^HH Hepe3 6uTyMHWH Hacoc [12].
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TaK KaK npoBegeHHie uccnegoBaHua Mano 3aTparuBaroT o6nacTt n op u cT ix  ac- 

$antT06eT0HHHx CMeceH, b tom  nucne nonyneHue gaHHtix CMeceH h uccnegoBaHue ux 

cbohctb, t o  c HaynHOH TOHKH 3peHue aKTyantHtiM h ^necoo6pa3HHM aBnaeTca pa3- 

pa6oTKa cocTaBa nopucroH ac$antT06eT0HH0fi cMecu h uccnegoBaHue ee cbohctb b 

cpaBHeHHH c nnoTHofi h Ha 6uTyMHO-pe3HHOBOM Ba^ymeM.

^ n t  pa6o T i:  n og6op cocTaBa nopucroH ac^antT06eT0HH0fi cMecu, uccnegoBa- 

Hue ee cbohctb h cpaBHeHue c nnoTHofi h Ha 6uTyMHO-pe3HHOBOM Ba^ymeM.

3aganu:

-  uccnegoBaHue cbohctb cu p ta

-  nog6op cocTaBa

-  uccnegoBaHue cbohctb b cpaBHeHHH c nnoTHofi ac$antT06eT0HH0H cMectro 

h Ha 6uTyMHO-pe3HHOBOM Ba^ymeM

-  BHBogu h peK0MeHga^HH no o6nacTH npuMeHeHua ac$antT06eT0HHtix CMe-

ceH.

7.6 MaTepuanu h MeTogu uccnegoBaHua

7.6.1 A c$ an tT 06eT0HHue cMecu: onpegeneHua h Tpe6oBaHua

A c$ an tT 06eT0HHaa CMect -  pa^H0HantH0 nogo6paHHaa CMect MHHepantHix 

MaTepuanoB ((m e6Ha, rpaBua) h necKa c MHHepantHHM nopomKOM unu 6e3 Hero) c 6h- 

TyMOM, B3aTHx b onpegeneH H ix cooTHomeHuax h nepeMemaHHix b HarpeTOM co- 

CTOaHHH.

A c$ an tT 06eT0HHHe cMecu gon^H ti npuroTaBnuBaTtca b cooTBeTCTBHH c Tpe6o- 

BaHuaMH r O C T  9128 [13] no TexHonorunecKOMy pernaMeHTy, yTBep^geHHOMy b yc- 

TaHOBneHHOM nopagKe npegnpuaTHeM-H3r0T0BHTeneM.

3epHOBie cocTaBH MHHepantHOH nacTH cMeceH h ac$antT06eT0H0B gon^H ti 

C00TBeTCTB0BaTt b npo^H Tax no Macce: ycTaHOBneHHHM b Ta6n u ^  18 -  gna hh^hhx 

cnoeB noKpiTHH h ocHOBaHHH; ycTaHOBneHHHM b Ta6n u ^  19 -  gna BepxHux cnoeB 

nOKpHTHH.
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T aS n u ^  18 -  3epH0Btie cocTaBM MHHepanbH0H nacTH gna hh^ hhx cnoeB noKptiTHH u

0CH0BaHHH acfoanbT0SeT0HH0H cMecu

Bug h THn CMecu u acfoanbToSeToHa Pa3Mep 3epeH, mm, MenbHe

nnoTHHH, THn A
5 0,63 0,071

40-50 14-20 4-10

nopHCTBIH 40-60 10-60 2-8

T a S n u ^  19 -  3epH0Btie cocTaBM MHHepanbH0H nacTH gna BepxHux cnoeB noKptrraft 

acfoanbT0SeT0HH0H CMecu Tun A

Bug h THn CMecu h 

acfoanbToSeToHa
Pa3Mep 3epeH, mm, MenbHe

nnoTHHH, 

Tun A

HenpepwBHwe 3epH0Btie cocTaBti

20 15 10 5 2,5 1,25 0,63 0,315 0,16 0,071

90­

100

75­

100

62­

100
40-50 28-38 20-28 14-20 10-16 6-12 4-10

CMecu u acfoanbToSeToHM, b 3aBHCHM0CTH o t  3HaneHua ^fofoeKTHBH0H cyMMap- 

hoh ygenbHofi aKTHBHocTH ecTecTBeHHtix paguoHyKnugoB (A )  b npuMeHaeMtix MHHe- 

panbHtx MaTepuanax, ucnonb3ywT npu: go  740 Bk/kt - gna CTpouTenbCTBa noKptrraft 

gopor u aapogpoMoB Se3 orpaHUHeHuft; a cb. 740 go  2800 Bk/kt - gna CTpouTenbCTBa 

gopor BHe HaceneHHtix nyHKT0B u 30H nepcneKTHBHofi 3acTpoHKH.

T a S n u ^  20 -  OrouKo-MexaHunecKue cBoficTBa acfoanbT0SeT0HH0H cMecu Tun A

HauMeHoBaHue noxa3aTena

3HaneHue noxa3aTena gna acfoanbTo- 

SeT0H0B MapoK

gna gopo^Ho-xnuMaTHHecKux 30H

I II III

npegen npoHHocTH npu c^aTuu npu TeMnepaType 50 °C, 

Mna, He MeHee, gna nnoTHtix acfoanbT0SeT0H0B TunoB A:
0,9 1,0 1,1
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OKOHnaHHe TaGn^bi 20

HaHMeHoBaHHe noKa3aTena

3HaneHue noKa3aTena gna ac^anbTo- 

GeToHoB MapoK

gna gopo^Ho-KnuMaTunecKux 3oh

I II III

npegen nponHocra npu c^aTuu npu TeMnepaType 20 °C,

Mna, gna ac^anbToGeTOHoB Bcex TunoB, He MeHee:
2,5 2,5 2,5

npegen nponHocTu npu c^aTuu npu TeMnepaType 0 °C, 

Mna, gna ac^anbToGeTOHoB Bcex TunoB, He Gonee:
9,0 11,0 13,0

BogocToHKocTb nnoTHbix ac^anbToGeTOHoB, He MeHee: 0,95 0,90 0,85

BogocToHKocTb nnoTHbix ac^anbToGeTOHoB npu gnu- 

TenbHoM BogoHacw^eHuu, He MeHee:
0,95 0,95 0,9

BogoHacbirn,eHHe ac^anbToGeTOHa ran  A , gon^H o cooTBeTcTBoBaTb b n p o^ H - 

Tax no oGteMy, yKa3aHHOMy b TaG n ^e  21, a nopncTocTb MHHepanbHon nacra ac^anb- 

To6eTOHa ran  A  -  b TaG n ^e 22.

noKa3aTeneM TpernuHocTOHKocra ac^anbToGeTOHa aBnaeTca nponHocTb ac- 

^anbToGeTOHa Ha ogHoocHoe c^ a ra e  npn TeMnepaType 0 °C, KoTopaa, b 3aBHcHMocra 

o t  MapoK ac^anbToGeTOHa h gopo^Ho-KnHMaranecKHx 3oh paG oTi noKpuraa, He 

gon^Ha npeBim aTb onpegeneHHbix 3HaneHHH (9-13 M n a ).

T a G n ^ a  21 -  BogoHacbirn,eHHe ac^anbToGeTOHa THn A

Bug u Tun ac^anbToGeTOHa 3HaneHue noKa3aTena gna:

nnoTHbiH, Tun A

oGpa3^OB, oT^opMoBaHHHx u3 

cMecu

BbipyGoK u KepHoB roToBoro 

noKpiTua, He Gonee

ot 2,0 go 5,0 5,0
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TaG nn^ 22 -  nopHCTOCTt MHHepanbHoft nacTH ac^anbToGeTOHa

Bug u Tun ac^anbroGeTOHa 3HaneHue noKa3aTena, %, He Gonee

nnoTHHH TunoB: A  u E 19

nopucrbix 23

T aG n n ^  23 -  OroHKo-MexaHHnecKHe CBOHCTBa nopncTbix h BbicoKonopncTbix ac- 

$antT06eT0H0B H3 ropannx CMeceH

HauMeHoBaHue noKa3aTena
3HaneHue noKa3aTena gna ac- 

$anbToGeTOHoB MapoK

npegen npoHHocru npu c^aTuu npu TeMnepaType 50 °C, 

Mna, He MeHee, gna nnoTHbix ac^anbToGeTOHoB TunoB A:

I II

0,7 0,5

BogocroHKocrb, He MeHee 0,7 0,6

BogoHacbi^eHue, % no oGteMy, gna nopucrbix ac^anbroGe- 

ToHoB
go 10 go 10

BogocToHKocTb nnoTHbix ac^anbToGeTOHoB npu gnuTenbHoM 

BogoHacw^eHuu, He MeHee:
0,6 0,5

noKa3aTeneM cgBHroyctohhhbocth ac^anbToGeTOHHbix noKpbiTHH aBnaeTca 

nponHocTb ac^anbToGeTOHHbix oGpa3^B npn o^hoochom c^aTHH npn TeMnepaType 

50 °C. B  3aBHCHMocTH o t  THna h MapKH ac^anbToGeTOHa, a TaK«:e gopo^H o- 

KnHMaTHnecKHx 3oh ^KC^^yaTa^HH noKpbrraa ^Ta nponHocTb gon^Ha GbiTb He MeHbme 

onpegeneHHbix 3HaneHHH (0,8 -  1,6 M n a ).

O ^ H K y  cgBHroyctohhhbocth ac^anbToGeTOHa ocyrn,ecTBnaroT ( b cooTBeTCTBHH 

c r O C T  9128) nyTeM npaMoro HcnbrraHHa Ha cgBHr cTaHgapTHbix ^H^HHgpHHecKHx 

oGpa3^B npn TeMnepaType 50 °C (TaG nn^  24).
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Ta6n u ^  24 -  O ^H K a  cgBuroycTofinuBocTH ac$anbTo6eTOHa THn A

Mapxa GuTyMa npoHHocTb npu cgBHre, Mna, no TunaM cMeceH, He MeHee

BHA 90/130
A B B r A

3,0 2,8 2,4 1,3 0,9

7.6.2 Tpe6oBaHua k MaTepuanaM

^ e 6eHt u rpaBuH

^ e 6eHt H3 ropHbix nopog - HeopraHunecKuft 3epHucTbift cbmynuft MaTepuan c 

3epHaMH KpynHOCTtw cb. 5 mm, nonynaeMbift gpo6neHueM ropHbix nopog, rpaBua u 

BanyHOB, nonyTHO go6biBaeMbix BcKpbimHbix u BMem,arom,Hx nopog unu HeKOHgH^H- 

ohhmx oTxogoB ropHbix npegnpuaTHH no nepepa6oTKe pyg (nepHbix, ^eTH b ix  u peg- 

khx MeTannoB MeTannyprunecKoft npoMbimneHHocTu) u HeMeTannunecKux ucKonae- 

Mbix gpyrux oTpacneH npoMbimneHHocTu u nocnegyrorn,uM pacceBoM npogyKToB 

gpo6neHua.

rpaBHH H3 ropHbix nopog - cbmynuft HeopraHunecKuft 3epHucTbift MaTepnan c 

3epHaMH KpynHocTbw cb. 5 m m , nonynaeMbift pacceBoM npupogHbix rpaBHHHo- 

necnaHbix cMecefi.

Ana npuroToBneHua ac$anbTo6eTOHHbix cMecefi npuMeHawT rn,e6eHb H3 nnoT- 

hmx ropHbix nopog, rn,e6eHb H3 mnaKoB, KoTopbie no 3epHoBoMy cocTaBy, npoHHocTH, 

cogep^aHuro nbineBugHbix u rnuHucTbix nacTH^ cogep^aHuro rnuHbi B KoMKax 

gon^Hbi cooTBeTcTBoBaTb Tpe6oBaHH^M r O C T  8267 u r O C T  3344. [14]

KpoMe Toro, b ac$anbTo6eTOHHbix cMecax MoryT ucnonb3oBaTbca MecTHbie Ka- 

MeHHbe MaTepnanbi, oTBeHarorn,ue Tpe6oBaHuaM TexHunecKofi goKyMeHTau,uu, corna- 

coBaHHofi B ycTaHoBneHHoM nopagKe.

nonHbie ocTaTKH Ha KoHTponbHbix cuTax npn pacceBe rn,e6Ha u rpaBua ^ p a ^ u fi  

o t  5 (3 ) go  10 mm, cb. 10 go  15 mm; cb. 10 go  20 mm, cb. 15 go  20 mm; cb. 20 go 40 mm, 

cb. 40 go  80 (70 ) mm h cMecn ^ p a ^ u f i  o t  5 (3 ) go  20 mm gon^Hbi cooTBeTcTBoBaTb 

yKa3aHHbiM b Ta6n^ e 9, rge  d  u D  - HauMeHbmue u HauGonbmue HoMHHanbHbie pa3- 

Mepb 3epeH.
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TaG nu^ 25 -  O pa^uoH H iifi cocTaB rn,eGHa

^UaMeTp oTBepcTHH KoHTponb- 

HMx cut, MM
d 0,5 (d + D) D 1,25D

nonHie ocTaTKu Ha cuTax, % no 

Macce
Ot 90 go 100 Ot 30 go 60 Ao 10 Ao 0,5

Ana rn,eGHa u rpaBua ^ p a ^ u f i  ot 5 (3 ) go  10 m m  h cMecn ^ p a ^ u f i  ot 5 (3 ) go  

20 mm  npuMeHawT gononHHTenbHo: Hu^Hue cuTa 2,5 m m  (1 ,25 ) nonHiifi ocTaToK Ha 

K oT op ix  gon^eH  GiiTb ot 95 go  100 %.

Ana rn,eGHa u rpaBHa ^ p a ^ u f i  ot 5 (3 ) go  10 m m  h cMecn ^ p a ^ u f i  ot 5 (3 ) go 

20 m m  npHMeHaroT gononHHTenbHo: Hu^Hue cura 2,5 mm  (1 ,25); nonHiifi ocTaToK Ha 

K oT op ix  gon^eH  GiiTb ot 95 go  100 %.

n o  cornacoBaHuw u3roToBUTena c noTpeGuTeneM gonycKaeTca u3roTaBnuBaTb 

rn,eGeHb u rpaBHH c nonH iM  ocTaTKoM Ha cure 0,5 (d  +  D ) ot 30 go 80 %  no Macce.

^eG eH b u3 rpaBHa gon^eH  cogep^aTb gpoG neH ie 3epHa b KonunecTBe He MeHee 

80 %  no Macce. gonycKaeTca no cornacoBaHuro u3roToBUTena c noTpeGuTeneM B i-  

nycK rn,eGHa U3 rpaBua c cogep^aHueM gpoG neH ix 3epeH He MeHee 60 %.

3epHa rn,eGHa gon ^H ii GiiTb KyGoBugHoH unu TeTpaaganbHofi ^opM ii. ^eG eH b c 

3epHaMu uronbHaTofi u nern,agHofi ^opM ii nogBepraeTca HauGonbmeMy gpoGneHuro 

npu ynnoTHeHuu.

CornacHo n.5.15 r O C T  9128 cogep^aHue 3epeH TaKofi ^opM ii B ^eGHe u rpa- 

Buu, B npo^H Tax no Macce, gon^H o G iTb gna cMecefi TunoB A  u BiicoKonnoTHiix -  

He Gonee 15.

n o n H ie  ocTaTKu Ha KoHTponbHix cuTax npu pacceBe u o c h o b h i  xapaKTepu- 

cthkh rn,eGHa yKa3aHHi B TaGnu^ 26.
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TaG n ^a  26 -  nonHbie ocTaTKH Ha KornponbHbix cHTax npn pacceBe rn,eGHa

HauMeHoBaHue ucnbrraHua Eg. u3M.
3HaneHua

^aKTunecKoe TpeGyeMoe

rpaHynoMeTpunecKuM cocTaB

-  Ha cuTe 20 mm

%

2,4

0-30

-  Ha cuTe 15 mm 29,2

-  Ha cuTe 10 mm 66,5 30-80

-  Ha cuTe 5 mm 95,8 90-100

-  Ha cuTe 2,5 mm 99,2

95-100-  Ha cuTe 1,25 mm 99,8

-  Ha cuTe 0,63 mm 100

Bna^HocTb % 3,0 He HopMupyeTca

HacbinHaa nnoTHocTb Kr/M3 1470 He HopMupyeTca

nycToTHocTb % 51,3 He HopMupyeTca

Cogep^aHue nnacruHHaTbix (ne^agHbix) u urnoBa- 
Tbix 3epeH

% 10,0 15,0

Cogep^aHue nbineBaTbix u rnuHucrbix HacTu^ % 0,2 1,0

Cogep^aHue rnuHbi b KoMKax % oTcyTCTByeT 0,25

7.6.3 necoK

npnpogHMH necoK -  HeopraHHnecKHH cbmynHH MaTepnan c KpynHocTbw 3epeH 

go  5 mm, oGpa3oBaBmHfica b pe3ynbTaTe ecTecTBeHHoro pa3pymeHHa cKanbHbix rop-

Nuĉ rn
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Hbix nopog u nonynaeMbift npu pa3pa6oTKe necnaHbix u necnaHo-ipaBufiHbix MecTo- 

po^geHufi 6e3 ucnonb30BaHua unu c ucnonb3oBaHueM c^e^HanbH0^0 oGoraTHTenbHo- 

ro  o6opygoBaHua.

A p o6neHbift necoK -  necoK c KpynHocTbw 3epeH go  5 mm, H3roTaBnuBaeMbifi H3 

cKanbHbx ropHbix nopog u rpaBua c ucnonb3oBaHueM c^e^HanbH0^0 gpo6unbHo - 

pa3MonbHoro o6opygoBaHua.

necoK  H3 oTceBoB gpo6neHua -  HeopraHunecKuft cbmynufi MaTepuan c KpynHo- 

cTbw 3epeH go  5 mm, nonynaeMbifi H3 oTceBoB gpo6neHua ropHbix nopog npu npou3- 

BogcTBe rn,e6Ha u H3 oTxogoB o6orarn,eHua pyg HepHbix u ^eTH b ix  MeTannoB u HeMe- 

TannunecKux ucKonaeMbix u gpyrux oTpacneH npoMbimneHHocTu.

Ana npuroToBneHua ac(anbT06eT0HHbix cMecefi npuMeHawT necKH npupogHbie 

u H3 oTceBoB gpo6neHua ropHbix nopog, 0TBeHarorn,ue Tpe6oBaHuaM r O C T  8736 [15]. 

n pu  ^T0M MapKa no npoHHocTH necKa H3 oTceBoB gpo6neHua ropHbix nopog u cogep- 

®:aHHe rnuHucTbix n a c ra ^  onpegenaeMbix MeTogoM Ha6yxaHua, gna cMecefi u ac- 

$anbT06eT0H0B gon^Hbi cooTBeTcTBoBaTb r O C T  9128 [14].

O 6rn.ee cogep^aHue nbineBaTbix u rnuHucTbix n a c ra ^  a TaK^e 3epeH MeHee 0,16 

mm B necKe H3 0TceB0B gpoGneHua He HopMupyeTca.

necoK  B 3aBHcHM0cTH 0T 3HaHeHHfi ygenbHofi ^ ((eK ra B H 0fi aKTHBHocTH ecTecTBeH- 

Hbx paguoHyKnugoB A 3( (  npuMeHawT:

-  npu A 3(̂  cb. 370 go 740 BK/Kr - gna gopo^H oro  cTpouTenbcTBa B npegenax 

TeppuTopuu HaceneHHbix nyHKT0B u 30H nepcneKTHBHofi 3acTpofiKu;

-  npu A 3( (  cb. 740 go  1500 BK/Kr - B gopo^HoM cTpouTenbcTBe BHe HaceneH- 

Hbix nyHKT0B [3].

nonH be ocTaTKu Ha KoHTponbHbix cuTax npu pacceBe u ocHoBHbie xapaKTepu- 

cthkh rn,e6Ha yKa3aHHbi B TaGnu^ 27.
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T a6 n u ^  27- nonHbie ocTaTKH Ha KoHTponbHbix cuTax npn pacceBe necKa

eg. 3HaneHua

u3M. ^aKTunecKoe TpeGyeMoe

-  Ha cure 5 mm 3 0...5

-  Ha cuTe 2,5 mm 33,4 0...35

-  Ha cuTe 1,25 mm 48,9 05

IT)

rpaHynoMeTpHnecKHH cocTaB
-  Ha cuTe 0,63 mm

%
63,9 0702

-  Ha cuTe 0,315 mm 74,3 0
0053

-  Ha cuTe 0,16 mm 81,3

-  Ha cuTe 0,071 mm 86,9 80.100

-  Menbne 0,071 mm 100

Mogynb KpynHocra - 2,34 ,0
csT

,0

Bna^HocTb % 5,82 He Hop- 
MupyeTca

HacbinHaa nnoTHocTb Kr/M3 1240
He HopMupyeT- 

ca

ny croTHocrb % 52,6
He HopMupyeT- 

ca

Cogep^aHue nbineBaTbix u rnuHucTbix nacr^ % 1,5 3,0

Cogep^aHue rauHbi b KoMKax % 0,1 0,5

Cogep^aHue 3epeH pa3MepoM 5.. .10 mm 

cBbirne 10 mm

%
2,0

0,5

15.0

5.0
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nopom oK MHHepanbHbift - MaTepuan, nonyneHHbift npn noMone ropHbix nopog 

unu TBepgbx oTxogoB npoMbimneHHoro npou3BogcTBa.

nopom oK MHHepanbHMH aKTHBupoBaHHbiH - MaTepnan, nonyneHHbift npn noMo­

ne ropHbix nopog nnn TBepgbix oTxogoB npoMbimneHHoro npou3BogcTBa c goGaBne- 

HHeM aKTHBHpywmHx BemecTB, npn noMone GmyMHHo3Hbix nopog, b tom  nucne ro- 

pwHHx cnaH^B.

AKTHBHpywmHe BemecTBa - cMecb noBepxHocrao-aKTHBHbix Bem,ecTB (n A B )  

unu npogyKToB, cogep^am ux n A B , c GuryMoM, pa^HOHanbHO nogoGpaHHaa npuMe- 

HHTenbHo k xHMHnecKoft npupoge cbipba gna npou3BogcTBa MHHepanbHoro nopomKa.

MHHepanbHbfi nopomoK gon^eH  GbiTb pbixnbiM. AKTHBupoBaHHbiH MHHepanb- 

HbiH nopomoK gon^eH  GbiTb ogHopogHbiM no ^ e T y  h cocTaBy. Pa3nHHue b cogep^a- 

hhh  aKTHBHpywmefi cMecu b npoGax nopomKa ogHoft napTHH He gon^H o npeBbimaTb 

±  0,15 %  ot Maccbi nopomKa.

AKTHBHpoBaHHbH MHHepanbHbiH nopomoK gon®eH GbiTb rugpo^oGHbiM.

K  nopomKaM, aKTHBupoBaHHbiM cMonaMH TBepgbix TonnuB unu ux cMecaMH c 

GuTyMoM, TpeGoBaHua no rugpo^oGHocru He npegtaBnarorca.

MuHepanbHbH nopomoK, aKTHBupoBaHHbiH cMecbw GuryMa c ®:ene3HbiMH co- 

naMH Bbicmux KapGonoBbix KucnoT, cnegyeT npuMeHaTb gna npou3BogcTBa Tennoro h 

xonogHoro ac^anbToGeTOHoB. He^TaHbie gopo^Hbie Ba3Kue GuryMbi, npuMeHaeMbie 

gna npuroTOBneHua aKTHBHpyromux cMecefi, gon^Hbi cooTBeTcTBoBaTb TpeGoBaHuaM 

rO C T  22245-90[21].

^na  BHyTpu3aBogcKoro TpaHcnopTupoBaHua MHHepanbHoro nopomKa HeoGxo- 

guMo ucnonb3oBaTb cpegcTBa nHeBMaTunecKoro TpaHcnopTa, a TaK®;e 3aKpbiTbie ko- 

^yxaMH TpaHcnopTepb, KoHBeftepbi, mHeKH.

MuHepanbHbH nopomoK gon^eH  xpaHHTbca b GyHKepax unu cunocHbix GaHKax, 

a nopomoK, ynaKoBaHHbiH b GyMa^Hbie MemKH, -  b 3aKpbiTbix cKnagax [4].

MuHepanbHbH nopomoK gon^eH  cooTBeTcTBoBaTb TpeGoBaHuaM, yKa3aHHbiM b 

TaG nu^ 28.

7.6.4 MHHepanbHbift nopomoK.
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TaG nn^ 28 -  TpeGoBaHHa k MHHepanbHoMy nopomKy (rO C T  16557-78)

HauMeHoBaHufi noKa3aTenefi

HopMbi gna nopomKa

aKTuBupoBaHHo-

ro

He aKTuBupo- 

BaHHoro

3epHoBofi cocTaB, % no Macce, He MeHee:

Menbne 1,25 mm 100 100

»  0,315 mm 95 90

»  0,071 MM 80 70

nopucTocTb, % no oGteMy, He Gonee 30 35

HaGyxaHue 0Gpa3^0B u3 cMecu nopomKa c GuTyMoM, % no oGte- 

My, He Gonee:

npu cogep^aHuu rnuHucTbix npuMecefi b nopomKe He Gonee 5 % 

(nonyTopHbix oKucnoB A l2O3 + Fe2O3 He Gonee 1,7 %  no Macce)
1,5 2,5

npu cogep^aHuu rnuHucTbix npuMecefi b nopomKe He Gonee 15 % 

(nonyTopHbix oKucnoB A l2O3 + Fe2O3 He Gonee 5 % no Macce)
2,5 —

noKa3aTenb GuTyMoeMKocTu, r, He Gonee:

npu cogep^aHuu rnuHucTbix npuMecefi b nopomKe He Gonee 5 % 

(nonyTopHbix oKucnoB A12O3 + Fe2O3 He Gonee 1,7 % no Macce)
50 65

npu cogep^aHuu rnuHucTbix npuMecefi b nopomKe He Gonee 15 % 

(nonyTopHbix oKucnoB A12O3 + Fe2O3 He Gonee 5 % no Macce)
65 —

Bna^HocTb, % no Macce, He Gonee 0,5 1,0

7.6.5 Em yM

^na npuroToBneHua ropanux ac^anbToGeTOHHbix cMecefi npuMeHawT GHTyMbi 

He^TaHte gopo^Hbie: Ba3Kue MapoK E H ^  40/60, E H ^  60/90, E H ^  90/130, E H ^  

130/200, E H ^  200/300, EH  60/90, EH  90/130, EH  130/200, EH  200/300, oT B en a w u e  

Tpe6oBaHuaM r O C T  22245; ^HgKue MapoK C r  130/200, M r  130/200, M T O  130/200,
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0TBeHarorn,ue TpeGoBaHuaM r O C T  11955; [18]. a TaK®;e MogH(H^HpoBaHHbIe GmyMbi 

no TexHHHecKofi goK yM ern^uu , cornacoBaHHofi B ycTaH0BneHH0M nopagKe, B nacTHo- 

cth  6uTyMH0-pe3HH0B0e K0M^03H^H0HH0e Ba^yrn,ee [5].

7.7 Pe3ynbTaTbi uccnegoBaHua

7.7.1 CocTaB u cBoficTBa ac(anbT06eT0HHbx cMecefi Ha GuTyMHo-

pe3HH0B0M K0M^03H^H0HH0M Ba^yrn,eM

n o  3epH0B0My cocTaBy ropanue ynnoTHaeMbie ac(anbT06eT0HHbe cMecu gon^:- 

Hb ygoBneTBopaTb TpeGoBaHuaM r O C T  9128-84. n pu  BBegeHuu pe3HHbi B GuTyM ee 

3epH0B0fi cocTaB He ynuTbiBaeTca.

H a cBoficTBa ac(anbT06eT0Ha c gpoGneHofi pe3HHofi b 3HanuTenbHoH Mepe 

BnuaeT KonunecTBo BBegeHHoro GuTyMa, KoTopoe He gon^Ho GbiTb HH^e onTHManbHo- 

ro. HegocTaToK GuTyMa yxygm aeT ynnoTHaeMocTb cMecefi, a TaK^e cHH^aeT Koppo- 

3uoHHyw cTofiKocTb ac(anbT0GeT0Ha.

KonunecTBo pe3HH0Boro nopomKa onpegenaeTca B %  oTHomeHHH k MHHepanb- 

hoH nacTH ac(anbT0GeT0HH0H cMecu no pe3ynbTaTaM naGopaTopHofi o^THMH3a^HH, b 

3aBucuMocTH o t  peanbHbix ycnoBuH npuMeHeHua: TpeGoBaHuH k ac(anbT0GeT0HH0My 

noKpbTuw, cocTaBa ac(anbT0GeT0HH0H cMecu, ucnonb3yeMoro oGopygoBaHua, Kane- 

cTBa cbpba, KnuMaTunecKux ycnoBuaM u T.n.

Pe3HH0BbH nopomoK He TpeGyeT nogorpeBa unu c^e^HanbH0H nogroToBKH ne­

peg BBogoM ero B GmyMHbifi KoTen. OnTHManbHoe cogep^aHue pe3HH0Boro nopomKa 

B ac(anbT0GeT0Hax Tun A  cocTaBnaeT 0,8-1,8%.

B o Bcex cnynaax npu BBegeHuu gpoGneHoH pe3HHbi B ac(anbT0GeT0HHyw cMecb 

cnegyeT ynuTbiBaTb, h to  nacTH ^i pe3HHbi cnocoGHbi BnuTbiBaTb nacTb K0Mn0HeHT0B 

GuTyMa, noBbmaa ero Ba3KocTb. ^ 0^T0My npu npoeKTupoBaHuu cocTaBa cMecu BbiGop 

MapKH u pacxog GuryMa ocHoBbmawT Ha pe3ynbTaTax naGopaTopHoro onpegeneHua 

onTHManbHoro cogep^aHua u KpynHocTH HacTH^ P K  B cMecu.

npuMeHeHue ac(anbT0GeT0HHbix cMecefi c goGaBKaMH gpoGneHofi pe3HHbi aB- 

naeTca HauGonee ^((eKTHBHbIM cnocoGoM noBbimeHua KanecTBa ac(anbT0GeT0H0B no
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cpaBHeHHW c Hcn0nt30BaHHeM g o 6aBoK CHHTeTHnecKHx nonnMepoB u  KaynyKoB,

CTOHMOCTb KOTOpMX, KaK npaBHHO, 3HaHHTeHbHO Bbime CTOHMOCTH gp06neH0H pe3HHM.

OpaKuuoHHbiH cocTaB 3epHOBOH cMecn nprnegeH b Ta6n ^ e  29.

Ta6n ^ a  29 -  OpaKuuoHHbiH cocTaB 3epHOBOH cMecn

HauMe-

HoBaHHe

MaTepuanoB

Cogep-

*aHHe,

%

Cogep^aHHe 3epeH Menbne gaHHoro pa3Mepa, (mm), b % no Macce

40 20 15 10 5 2,5 1,25 0,63 0,315 0,16 0,071

^ e 6eHb 

$p. 5-20
55,4 55,4 54,1 39,2 18,6 2,3 0,5 0,1 - - - -

necoK ot- 

ceBa gpo6- 

neHHa

44.6 44,6 44,6 44,6 44,6 43,3 29,7 22,8 16,5 11,7 8,5 5,8

HTOrO: 100 100 98,7 83,8 63,2 45,6 30,2 22,9 16,5 11,7 8,5 5,8

Tpe6oBaHHa

r o c T
100

90­

100

75­

100

62­

100

40­

50

28­

38

20­

28

14­

20

10­

16

6­

12
4-10

CocTaB ac$anbTo6eTOHHOH cMecn nnoTHon rana  A , Ha 6nTyMHO-pe3HHOBOM ba- 

^ym,eM nprnegeH b Ta6n ^ e  30.

Ta6n ^ a  30 -  CocTaB ac$anbTo6eTOHHoH cMecn Ha 6nTyMHo-pe3HHoBoM Ba^ymeM

N°

n/n

HaHMe- 

HoBaHHe Ma­

TepuanoB

Cogep-

*aHHe,

%

CocTaB cMecu (6h- 

TyM cBepx 100%)

CocTaB cMecu (6h- 

TyM B 100%)

^o3upoBKa Ha 3a- 

Mec 1000 Kr

1
^ e 6eHb 

$p. 5-20
55,4 55,4 53,0 530

2
necoK oTceBa 

gpo6neHHa
43,8 43,8 41,94 419,4
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OKoHnaHHe TaG n^bi 30

N°

n/n

HauMe- 

HoBaHue Ma- 

TepuanoB

Cogep-

*aHue,

%

CocTaB cMecu (Gu- 

TyM cBepx 100%)

CocTaB cMecu (Gu- 

TyM B 100%)

^o3upoBKa Ha 3a- 

Mec 1000 Kr

3
Pe3UHoBblfi

nopomoK
0,8 0,8 0,76 7,6

4
EuTyM EHfl, 

90/130
4,5 4,5 4,3 43

7.7.2 CocTaB u cBoficTBa ropanefi BbicoKonopucTofi KpynHo3epHucTofi 

ac^anbToGeTOHHofi cMecu

T aG n u ^  31 -  npuMeHaeMbie MUHepanbHbie MaTepuanbi

HauMeHoBaHue
HcTUHHaa

nnoTHocTb

r/cM3

3epHoBofi cocTaB (Menbne yKa3aHHoro pa3Mepa, mm) b % no Macce

40 20 15 10 5 2,5 1,25 0,63 0,315 0,16 0,071

^eGeHb $p. 

cb. 20 go 40

MM

2,79 95,8 9,7 8,2 6,5 2,9 2,6 2,2 1,9 1,4 1,0 0,2

^eGeHb $p. 

cb. 5 go 20 mm
2,79 100 91 53,7 23,9 1,3 1,0 0,8 0,6 0,4 0,2 0,1

necoK h3 oTce- 

bob gpoGneHua
2,79 100 100 100 100 97,8 63,4 49,1 33,9 23,4 15,0 7,1

T aG n u ^  32 -  3epHoBofi cocTaB cMecu

HauMeHo- 

BaHue MaTe- 

puana

Cogep-

*aHue,

%

3epHoBofi cocTaB (Menbne yKa3aHHoro pa3Mepa, mm) b % no Macce

40 20 15 10 5 2,5 1,25 0,63 0,315 0,16 0,071

^eGeHb $p. 

cb. 20 go 40

MM

43,6 41,8 4,2 3,6 2,8 1,3 1,1 1,0 0,8 0,6 0,4 0,1
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OKOHnaHHe Ta6n n ^ i  32

HaHMeHo- 

BaHHe MaTe- 

puana

Cogep-

*aHHe,

%

3epHoBofi cocTaB (MenbHe yKa3aHHoro pa3Mepa, mm) b % no Macce

40 20 15 10 5 2,5 1,25 0,63 0,315 0,16 0,071

^ e 6eHb $p. 

cb. 5 go 20

MM

41,4 41,4 37,7 22,2 9,9 0,5 0,4 0,3 0,2 0,2 0,1 0,0

necoK H3

oTceBoB

gpo6neHua

15,0 15,0 15,0 15,0 15,0 14,6 9,5 7,4 5,1 3,5 2,3 1,1

HTOrO: 100 98,2 56,9 40,8 27,7 16,4 11,0 8,7 6,1 4,3 2,8 1,2

Tpe6oBaHua

rOCT

9128-2009

min

max

90

100

55

75

35

64

22

52

15

40

10

28

5

16

3

10

2

8

1

5

1

4

CocTaB MHHepanbHofi nacTH Ha Bbixoge: ^ e6eHb -  83,6%; necoK -  15,2%; MeHee 0,071 -  1,2%

Ta6n ^ a  33 -  CocTaB cMecn

HaHMeHoBaHHe MaTepuana
CocTaB cMecu 

(6uryM cBepx 100%)

CocTaB cMecu 

(6uryM b 100%)

Ao3upoBKa Ha 3aMec 

1000 Kr

^ e 6eHb $p. cb. 20 go 40 mm 43,6 42,5 425

^ e 6eHb $p. cb. 5 go 20 mm 41,4 40,5 405

necoK H3 oTceBoB gpo6neHua 15,0 14,6 146

EHTyM BHA 90/130 no rOCT 

22245-90
2,5 2,4 24

102,5 100 1000

Ta6n ^ a  34 -  OroHKo-MexaHHnecKHe cBoficTBa cMecn

N°

n/n
noKa3aTenu

Tpe6oBaHua rOCT 9128­

2009 

gna ropanefi cMecu

OaKTHnecKHe no- 

Ka3aTenu

1 CpegHaa nnoraocrb, t/cm3 He HopMupyeTca 2,38
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QKoHHaHne Ta6n u ^ i  34

M

n/n
noKa3aTenu

Tpe6oBaHua rQCT 9128­

2009 

gna ropanefi cMecu

OaKTunecKue no- 

Ka3aTenu

2 nopucTocTb MHHepanbHofi HacTu, % He MeHee 19 19

3 OcTaTOHHaa nopucTocTb, % Cb. 10 17

4 BogoHacwmeHue, % no o6teMy Cb. 10,0 go 18,0 11,0

5
npegen npoHHocTu npu c^aTuu, 

Mna npu T = 50 °C
He MeHee 0,7 1,7

6
C^nneHua Ba^ymero c MHHepanbHofi 

nacTbro cMecu

^on*Hbi Bbigep^HBaTb 

75 %
Bbigep^HBaeT 75%

npuMenaHHe:

^ e 6eHb $p. cb. 20 go  40 mm h $p. cb. 5 go  20 mm rpaHoguopHToBbifi, Hobocmohhh- 

cKHfi K-p, no r Q C T  8267-93; necoK u3 oTceBoB gpo6neHua rpaHoguopuToBMH, H obo- 

cMonuHcKun K-p, no r Q C T  31424-2010; 6uTyM B H ^  90/130, A H K  «EamHe$Tb- 

y^aH e$TexuM », no r Q C T  22245-90.

7.7.3 CocTaB u cBoficTBa ropanefi nnoTHofi MenKo3epHucTofi ac$anbTo6e- 

tohhoh  cMecu

Ta6n u ^  35 -  npuMeHaeMbie MHHepanbHbie MaTepuanti

HauMeHoBaHue

MaTepuana

HcTHHHaa

nnoTHocTb

r/cM3

3epHoBofi cocTaB (ocTaTKu Ha cuTe c oTBepcTueM, mm) b %

no Macce

20 15 10 5 2,5 1,25 0,63 0,315 0,16 0,071 <0,071

^ e 6eHb $p. cb. 5 go 20

MM
2,79 2,2 22,4 35,1 33,4 4,5 2,4

^ e 6eHb $p. cb. 3 go 10

MM
2,79 1,0 79,6 19,2 0,2

necoK H3 oTceBoB gpo6- 

neHua
2,81 0,8 7,7 17,3 16,4 19,9 9,7 10,1 8,5 9,6

nopomoK MHHepanbHbifi 

KM-160
2,67 0,6 11,8 13,2 74,4
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TaG nu^ 36 -  3epHoBofi cocTaB cMecu

HauMeHoBaHue MaTepuana

Cogep-

*aHue,

%

3epHoBofi cocTaB (Menbne yKa3aHHoro pa3Mepa, mm) b % no

Macce

20 15 10 5 2,5 1,25 0,63
0,31

5
0,16

0,07

1

^eGeHb $p. cb. 5 go 20 mm 40 39,1 30,2 16,1 2,8 1,0

^eGeHb $p. cb. 3 go 10 mm 10 10,0 10,0 9,9 1,9

necoK U3 oTceBoB gpoGneHua 44 44,0 44,0 43,6 40,3 32,6 25,4 16,7 12,4 8,0 4,2

nopomoK MUHepanbHwfi KM- 

160
6 6,0 6,0 6,0 6,0 6,0 6,0 6,0 6,0 5,3 4,5

HTOrO: 100 99,1 90,2 75,6 51,0 39,6 31,4 22,7 18,4 13,3 8,7

TpeGoBaHua 

rOCT 9128-2009

min

max

90

100

80

100

70

100

50

60

38

48

28

37

20

28

14

22

10

16

6

12

CocTaB MUHepanbHofi nacTu Ha Bbixoge: ^eGeHb -  49%; necoK -  42,3%; MeHee 0,071 -  8,7%

T aG n u ^  37 -  CocTaB cMecu

HauMeHoBaHue MaTepuana
CocTaB cMecu 

(GuTyM cBepx 100%)

CocTaB cMecu 

(GuTyM 100%)

^o3upoBKa Ha 3aMec 

1000 Kr

^eGeHb $p. 5-20 40 37,7 377

^eGeHb $p. 3-10 10 9,4 94

necoK U3 oTceBoB gpoGneHua 44 41,5 415

MuHepanbHbifi nopomoK 6 5,7 57

EuTyM EHA 90/130 no rOCT 

22245-90 + «AMgop-9» 0,2% no 

TY-0257-003-35475596-96 c 

U3M. 1, 2, 3, 4, 5, 6

6 5,7 57

106 100 1000
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T a 6 n ^ a  38 -  OroHKO-MexaHHnecKHe cBoficTBa cMecn

M

n/n
noKa3aTenu

Tpe6oBaHua 

rOCT 9128-2009 

gna ropaHeH nnoraoM 

cMecu Tuna E MapKu I

OaKTuHecKue no- 

Ka3aTenu

1 CpegHaa nnoTHocTb, r/cM3 He HopMupyeTca 2,43

2 nopucTocTb MHHepanbHoH HacTu, % Cb. 14 go 19 17,6

3 OcraTOHHaa nopucTocTb, % Cb. 2,5 go 5,0 3,6

4 BogoHacw^eHHe, % no o6teMy Cb. 1,5 go 4,0 2,7

5

npegen npoHHocTH npu c^aTuu, 

Mna

npu T = 20 °C

He MeHee 2,5 3,2

6

npegen npoHHocTH npu c^aTuu, 

Mna

npu T = 50 °C

He MeHee 1,2 1,4

7

npegen npoHHocTu npu c^aTuu, 

Mna

He 6onee T = 0 °C

He 6onee 11,0 10,0

8
Ko^$$u^ueHT BogocToHKocTu, He 

MeHee
He MeHee 0,90 0,92

9
Ko^$$u^ueHT BogocToHKocTu npu gnu- 

TenbHoM BogoHacw^eHuu, He MeHee
He MeHee 0,85 0,86

10

CgBuroycToHHuBocTb

- no KO^^^u^ueHTy BHyTpeHHero TpeHua

- no c^nneHuro npu cgBure npu T=50 °C

He MeHee 0,81 

He MeHee 0,37

0,91

0,49

11

Tpe^uHocToHKocTb no npegeny npoHHo­

cTu Ha pacra^eHue npu pacKone npu 

T=0° C, Mna

He MeHee 3,5 

He 6onee 6,0
4,5

12
C^nneHua Ba^y^ero c MuHepanbHoH 

HacTbro cMecu

Aon^Hbi Bbigep^uBaTb 

75 %
Bbigep^uBaeT 75%

IpuMeHaHue:

^ ,e6eHb $p. cb. 5 go 20 mm u $p. cb. 3 go 10 mm rpaHoguopuToBbiH, Hobocmo^hhckhh K-p, 

no rOCT 8267-93; necoK u3 oTceBoB gpo6neHua rpaHoguopuToBbiH, Hobocmo^hhckhh K-p, no 

rOCT 31424-2010; nopomoK MuHepanbHbiH KM-160, OOO «Koenra-MpaMop» Hena6uHcKaa o6-
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nacTb, no rO CT P 52129-2003; GuTyM EH^ 90/130, AHK «EamHe$Tb-Y$aHe$TexuM», no rOCT 

22245-90; agre3uoHHaa npucagKa «AMgop-9», OOO YpanxuMnnacT -  AMgop, r. HuKHufi Tarun, no 

TY-0257-003-35475596-96 c h3m. 1, 2, 3, 4, 5, 6.

7.7.4 CpaBHeHue ^rouKo-MexaHunecKux cBoficTB nnoTHofi, nopucTofi 

ac^anbToGeToHHMx cMecefi Ha oGmhhom  GuTyMe u Ha GHTyMHo-pe3HHoBoM BaKymeM

T aG n u ^  39 -  CpaBHUTenbHbie xapaKTepucTUKu ac^anbToGeTOHHbix cMecefi Ha pa3-

nuHHbix BavKymux

HauMeHoBaHue noKa3aTenefi

TpeGoBaHua 

rOCT 9128­

97

OaKTunecKue noKa3aTenu

AEC nnoT- 

Haa Ha EH^ 

90/130

AEC Ha EHA 

90/130 c goGaB- 

neHueM pe3uHo- 

Boro nopomKa

AEC nopucraa 

Ha EH^ 

90/130

CpegHaa nnoTHocTb ynnoT- 

HeHHoro MaTepuana, r/cM3

He HopMupy- 

eTca
2,43 2,55 2,38

nopucTocTb MUHepanbHoro 

ocToBa, % no Macce
He Gonee 19 17,6 12,5 19

OcraTOHHaa nopucTocTb, % 

no oGteMy
2,5 -  5,0 3,6 2,5 17

BogoHacbimeHue, % no oGt- 

eMy
1,5 -  4,0 2,7 1,8 11

npegen nponHocru npu c*a- 

thh, Mna npu T = 20 °C
He MeHee 2,5 3,2 4,8 4,7

npegen nponHocru npu c*a- 

thh, Mna npu T = 50 °C
He MeHee 1,0 1,4 1,7 1,7

npegen nponHocru npu c*a- 

thh, Mna npu T = 0 °C
He Gonee 11 10 8,9 8,0
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OKOHnaHHe Ta6n u ^ i  39

HaHMeHoBaHue noKa3aTenen

TpeGoBaHua 

rOCT 9128­

97

OaKTunecKue noKa3aTenu

ABC nnoT- 

Haa Ha BHA 

90/130

ABC Ha BHA 

90/130 c go6aB- 

neHueM pe3HHo- 

Boro nopomKa

ABC nopucraa 

Ha BHA 

90/130

CgBHroycTOHHHBocTb -  no

KO^^^H^HeHTy BHyTpeHHero 

TpeHua

He MeHee 

0,87
0,91 0,96 0,9

CgBHroycToHHHBocTb -  no 

c^nneHuro npu cgBHre npu 

T = 50 °C, Mna

He MeHee 

0,25
0,49 0,41 0,4

7.7.5 O co6eHHocTH npuroTOBneHua ac$anbTo6eTOHHbix cMeceH Ha 6uTyMHo- 

pe3HHOBOM KOM^O3H^HOHHOM Ba^ymeM.

TexHonorunecKue oco6eHHocTH npuroTOBneHua u npuMeHeHua ac$anbTo6e- 

tohhm x cMeceH c pa3nuHHbiMH MogH$H^HpyromHMH g o 6aBKaMH cnegyromue:

npuroTOBneHue ac$anbTo6eTOHHbix cMeceH c MogufounupyromuMu g o 6aBKaMH, 

KaK npaBuno, Tpe6yeT ycTaHoBKH gononHHTenbHbx go3upyromux ycTpoHcTB gna BBe- 

geHua go6aBOK b cTaHgapTHie 6myMHbie kotom  nnn npuMeHeHua c^e^Ha^bHO H3ro- 

TOBneHHoro o6opygoBaHua.

Bbigep^HBaHue cMeceH c go6aBneHueM gpo6neHoH pe3HHb b HaKonuTenbHoM 

6yHKepe cymecTBeHHo noB im aeT ux Kanecrao, ogHaKo Heo6xoguMo KoHTponupoBaTb 

TeMnepaTypHiH pe:®HM xpaHeHua bo H36e^aHne HanunaHua Ba^ym ero Ha HarpeBa- 

TenbH ie ^neMeHTbI u cTeHKu TexHonorunecKoro o6opygoBaHua (kotom , Tpy6onpoBo- 

g i  u np.).

7.7.6 npeuMymecTBa ac$anbTo6eTOHoB Ha 6uTyMHo-pe3HHoBoM Ba^ymeM.

YcTaHoBneHo, h to  ucnonb3oBaHue b ynnoTHaeMoM ropaneM ac$anbTo6eTOHe 

gpo6neHoH pe3HHb npuBoguT k noBimeHuro gonroBenHocra noKpirraft b ycnoBuax
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u3MeHarom,eroca TeMnepaTypHo-BnaKHocTHoro peKUMa, ynynmaeT ^pu^uoHHbie 

cBoficTBa noKpbTufi; ^T0 no3BonaeT b page cnynaeB yMeHbmuTb pacxog BbicoKonpoH- 

Horo TpygHomnu$yrom,eroca meGHa.

YnynmuTb ycnoBua paGoTbi gopoKHbix ogeKg mokho, ycTpauBaa KoHcTpyK- 

TUBHbe cnou U3 ac^anbToGeToHHbx cMecefi, cogepKamux gpoGneHyro pe3UHy. B ^T0M 

cnynae cHUKaroTca guHaMunecKue B03geficTBua Ha HUKeneKamue cnou u yMeHbma- 

eTca B03M0KH0cTb KonupoBaTb TpemuHb u gpyrue ge^eKTbi nepeKpbmaeMbix cnoeB.

Ac^anbToGeToHHMe cMecu, npuroTaBnuBaeMbie c BBegeHueM goGaBoK gpoGne- 

Hofi pe3UHb, no3BonaroT nonyHUTb ac^anbToGeToHbi c noBbimeHHofi TpemuHocTofiKo- 

cTbro npu noHUKeHHbix ^KC^nyaTa^uoHHbIx TeMnepaTypax u noBbimeHHofi cgBuro- 

ycTofiHUBocTbw npu bmcokux ^KC^^yaTa^H0HHbIx TeMnepaTypax. Pe3UHa npegcTaBna- 

eT coGofi KaynyK, cogepKamufi pag HanonHUTenefi, noBMmaromux ^KC^nyaTa^uoHHyro 

gonroBeHHocTb MaTepuana.

Pe3UH0Baa KpomKa b cocTaBe BaKymero b ac^anbToGeToHax BbmonHaeT $yHK- 

^uro nonuMepHoro gucnepcHoonacTUHHoro apMupoBaHua, hto noBbimaeT ux ycTofi- 

HUBocTb k ycTanocTHbM Harpy3KaM, B03HUKarom,ux npu gBUKeHuu TpaHcnopTHbix 

cpegcTB, u, cooTBeTcTBeHHo, peanbHyro gonroBeHHocTb b 5-10 pa3 no cpaBHeHuro c 

TpagUTT,U0HHbTMU.

BaKHofi ocoGeHHocTbro pe3UH0B0fi KpomKu, ocoGeHHo muHHofi, aBnaeTca npu- 

cyTcTBue b ee cocTaBe c^e^uanbHMx xuMunecKux BemecTB, TaKux KaK aHTuoKcugaHTbi 

u aHTucTapuTenu, KoTopbie gu^yHgupyroT b oGteM BaKymero, gononHHTenbHo cTaGu- 

nu3upya ero cTpyKTypy u ynynmaa TeM caMbiM agre3H0HHbie cBoficTBa u ycTofinu- 

BocTb k cTapeHuro nonyneHHofi K0M^03u^uu.

Ac$anbT0GeT0Hb Ha BaKymeM coneTaroT BbicoKyro npoHHocTb u conpoTUBne- 

Hue k cgBuroBbM ge$opMau,uaM npu bmcokux ^KC^nyaTa^uoHHMx TeMnepaTypax, hto 

pe3K0 cHUKaeT K0nee0Gpa30BaHue b noKpbiTuax.

^acTu^i pe3UH0B0fi KpomKH b cTpyKType ac^anbToGeToHa cnyKaT ^HTpaMu 

TopMoKeHua u ocTaHoBKH pacnpocTpaHeHua Bcex BugoB TpemuH, ^0^T0My TaKue ac- 

$anbT0GeT0Hb uMeroT BbicoKyro ycTofiHUBocTb k TpemuH00Gpa30BaHuro npu hh3khx 

TeMnepaTypax.
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Enarogapa yHMKanbHbiM agre3noHHbiM u 3a^KTHMM cBoftcTBaM Ba^yrn,ero, ac- 

$anbTo6eToHM oranHaroTca bmcokoh cToHKocTbro k Boge, TexHoreHHbiM u K^M ara- 

HecKMM Bo3geHcTBnaM, b tom Hncne k coBpeMeHHbiM npoTEBorononegHbiM peareHTaM.

Ba^yrn,ee npngaeT ac$anbTo6eTOHHbiM noKpbrraaM yMeHbmeHne cBeTooTpa- 

^arornux cbohctb, BbicoKyro cTeneHb c^nneHna c KonecaMn aBTOMo6nna, hto cno- 

co6cTByeT yMeHbmeHnro TopMo3Horo nyra u noBbimeHnro 6e3onacHocra gBn^eHna.

no  cpaBHeHnro c ncnonb3oBaHneM goporocToarnux Mogn^nKaTopoB Ha ocHoBe 

KayHyKoB u 3nacToMepoB Tnna CEC, pe3KHoBaa KpomKa aBnaeTca 3Ha- 

HETenbHo 6onee gemeBbiM npogyKToM, hto TaK^e genaeT HoByro TexHonornro ogHKM 

K3 Han6onee 3kohomehhmx cnoco6oB MogH$HKa^HH gopo^Hbix 6myMoB.

Ba3KocTb TaKoH nonngncnepcHoft cncTeMbi npn noBbimeHHbix TeMnepaTypax 

ecTecTBeHHo Bo3pacTaeT, TaK KaK nonepeHHbie xnMEHecKne cBa3K yMeHbmaroT B3anM- 

Hyro nogBn^HocTb Hacra^ hto, K^rara, nponcxognT u b cnyHae go6aBoK b 6myM no- 

nnMepoB. OgHaKo gocraToHHaa gna npaKTuHecKux ^neft TeKyHecTb pacnnaBneHHoro 

Ba^ym,ero coxpaHaeTca.

TexHonorna BbirogHo oranHaeTca ot roBecTHbix cnoco6oB MogH$HKa^HH 6nTy- 

mob pe3KHoBofi KpomKoH urn CHHTeTHHecKHMH KayHyKaMK TeM, hto He Tpe6yeT npeg- 

BapnTenbHofi o6pa6oTKn H acr^  pe3KHbi c^e^HanbHMMH ^nacTH$HKaTopaMH, He Tpe- 

6yeT c^e^HanbH0^0 o6opygoBaHna gna nHTeHcnBHoro nepeMemnBaHna c 6onbmuM 

ycnnneM cgBnra, no3BonaeT cHronTb 3Hepro3aTpaTbi Ha 3aKnroHETenbHoM 3Tane mo- 

gH$HKa^HH, nocKonbKy npo^cc npogon^aeTca u 3aKaHHEBaeTca npn nogroToBKe Ba- 

^ym,ero.

3to cy^ecTBeHHo ynporn,aeT T e x ^ ^ r a ^ c ^ E  npo^cc nonyHeHna 6myMHo- 

pe3KHoBbix Bany^nx u noBbimaeT 3KoHoMEHecKyro 3$$eKraBHocTb nx npnMeHeHna.

KaKoro-nn6o nepeo6yHeHna nepcoHana He Tpe6yeTca, nocKonbKy TexHonorna 

npocTa b ncnonHeHnn u ee npneMbi He oranHaroTca ot o6mhho npnMeHaeMbix Ha ac- 

$anbTo6eToHHoM 3aBoge [12].

7.7.7 npenMym,ecTBa BbicoKonopncTbix ac$anbTo6eTOHoB b cpaBHeHnn c 

nnoTHMMn
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noKpiiTue H3 nnoTHoro ac$anbTo6eTOHa nonyHuno Hau6onbmyro nonynap- 

HocTb b HHgycTpuu gopo^H oro  cTpouTenbcTBa. noKpirrue H3 nnoTHoro ac$anbTo6e- 

ToHa npu H3ru6e coBMecTHo c ocHoBaHueM H3 nopucToro ac$anbTo6eTOHa BimonHaeT 

ponb MoHonuTHoH nnuTb. Ana ycTpoHcTBa TaKux ochobbhhh o6mhho npuMeHaroT 

cTaHgapTHbift nnoTHbH unu nopucTbH ac$anbTo6eTOH c ocraToHHoH nopucTocTbro

2,5-4,5 u 1,5-10 %.

FnaBHMM HegocTaTKoM tbkhx KoH cTpy^uft aBnaeTca oTHocuTenbHo 6onbmoH 

pacxog 6uTyMa gna cMeceH, npuMeHaeMix b cnoax ochobbhuh. B  pe3ynbTaTe MHoro- 

HucneHHix uccnegoBaHHH 6in o  npegno^eHo yMeHbmuTb Ha 40-150 %  cogep^aHue 

6uTyMa b ac$anbTo6eToH H ix cMecax. 3 to  npuBeno k nonyHeHuro ac$anbTo6eTOHa c 

nopucTocTbro 6onee 10 %. E ro Ha3Banu BbicoKonopucTbiM.

CHH^eHue pacxoga 6uTyMa b ac$anbTo6eTOHHbix cMecax c o6ecneneHueM He- 

o6xoguM oro KaHecTBa ochobbhuh gocTuraeTca 3a cHer

-  pa^H0HanbH0^0 nog6opa 3epHoBoro cocTaBa MHHepanbHofi HacTu c ^ n b ro  

o6ecneneHua onpegeneHHofi nnoTHocTH MHHepanbHoro ocroBa u KapKacHocTH moho- 

nuTa. n o g 6op 3epHoBoro cocTaBa BimonHaroT no KpuBoH Ky6uHecKoH napa6o n i  u 

npepiBucToH rpaHynoMeTpuu;

-  o6a3aTenbHoro cogep^aHua MHHepanbHoro nopomKa (Hau6onee ^ n e c o o 6- 

pa3Ho BicoKoKanecTBeHHoro) gna noBim eHua Kore3uu 6uTyMa (h  cooTBeTcTBeHHo 

npoHHocTu), ynynmeHua c^nneH ua 6uTyMa c noBepxHocTbro MHHepanbHix 3epeH u 

HacTHHHoro 3anonneHua M e^3epHoBix nop;

-  yMeHbmeHua cyMMapHofi ygenbHofi noBepxHocTH MHHepanbHofi HacTu 3a 

cneT yBenuHeHua cogep^aHua me6Ha (rpaBua), h to  no3BonaeT cHH3HTb pacxog 6uTy- 

Ma Ha o6BonaKHBaHue 3epeH, o6ecneHHTb BogocTofiKocTb 3a cHeT 6onee tohctm x nne- 

HoK 6uTyMa Ha MuHepanbHix 3epHax.

Mopo3ocToHKocTb (no KonuHecTBy ^HKnoB 3aMopa^HBaHua u oTTauBaHua) 

BnonHe gocTaToHHa He TonbKo gna cnoa ocHoBaHua, ho h gna noKpirrua. Ae^opM a- 

THBHocTb (no pacTa^eHuro npu H3ru6e) ac$anbTo6eTOHa noHH®;aeTca no Mepe 

yMeHbmeHua cogep^aHua b HeM 6uTyMa. OgHaKo ^T0 KoMneHcupyeTca o6a3aTenbHMM 

BBegeHueM b cMecu MHHepanbHoro nopomKa, h to  yBenuHHBaeT ge^opMaTHBHocTb.

Nucm
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HcnbrraHua Ha ycTanocTb noKa3anu, h to  nog B03geficTBueM noBTopHbix Harpy- 

30K BbicoKonopucTbifi ac^anbToGeToH uMeeT Manyro npoHHocTb npu pacTaKeHuu. n o -  

^T0My ero npuMeHeHue gonycTUMo numb b KoHCTpy^uax, rge  oGmaa TonmuHa ac- 

$anbT0GeT0HHbx cnoeB (BMecTe c noKpbrrueM) He MeHee 20 cm.

H a 0CH0BaHuu naGopaTopHbix uccnegoBaHufi u onbiTHoro cTpouTenbCTBa ycTa- 

HoBneHb TpeGoBaHua k BbicoKonopucTOMy ac^anbToGeToHy c yMeHbmeHHbiM cogep- 

KaHueM GuTyMa. 3epH0B0fi cocTaB MUHepanbHofi HacTu BbicoKonopucToro ac^anbTo- 

GeT0Ha gonKeH cooTBeTCTBoBaTb cnegyromuM TpeGoBaHuaM.

K  TexHonoruHecKHM ocoGeHHocTaM BbicoKonopucTofi ac^anbToGeToHHofi cMecu 

oTHocuTca HeoGxoguMocTb Gonbmero BpeMeHu nepeMemHBaHHa no cpaBHeHuro co 

CTaHgapToM Ha 10-30 c u HeKoTopaa TpygHocTb c go3upoBaHueM GuTyMa b KonuHecTBe

2,5-3 %. nonoKHTenbHbiM CBoficTBoM ropaHux ac^anbToGeToHHbix cMecefi c yMeHb­

meHHbiM cogepKaHueM GuTyMa aBnaeTca ux ygoGHooGpaGaTbiBaeMocTb. PacnpegenaTb 

CMecb m okho He TonbKo ac^anbToyKnagHHKaMu Bcex TunoB, ho TaKKe aBTorpefigepa- 

mh u meGHepacnpegenuTenaMu. YnnoTHeHue HauGonee ^$$eKTUBH0 3BeH0M KaTK0B 

Ha nHeBMaTHHecKux muHax u rnagK0Banb^Bbix b cooTHomeHuu 1:2 npu yKnagKe 650­

700 t  cMecu b CMeHy. TonmuHa cnoeB, ycTpauBaeMbix 3a oguH paGoHufi npoxog, npu 

npuMeHeHuu KpynHo- u MenK03epHucTbix cMecefi M0KeT GbiTb go  30 cm, necHaHbix go 

12-14 cm.

BbicoKonopucTbifi ac^anbToGeToH peK0MeHgyeTca gna ycTpoficTBa 0CH0BaHufi 

nog ac$anbT0GeT0HHbe noKpbiTua Ha goporax I u II  KaTeropufi u KaK ocHoBHofi He- 

cymufi cnofi Ha goporax I I I  KaTeropuu c noBepxHocTHofi oGpaGoTKofi.
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