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NMPEJHCITOBHE

Hacrosiigee ITocoGue colepXUT OCHOBHLIE cBelleHUA O pexuMax dopmMoBaHUR xelle-

300eTOHHbIX KOHCTPYKUMA M u3gesiuA, o GopmMOROYHOM OOOpPYINOBAHKH H MeTOoOax ero
nonbopa. Ilonw3ysce HanoxeRHbiMH B IlocoBuH peKOMeHOALHAMH, MOXHO OLUEHHTDL
dopMOBOYHBIe cBOHcTBA GeTOHHON cMecH, NopgoOpaTh COOTBETCTBYIOLIEE TEeXHOJIOTH-
YeCKOe O0OpY AOBANME M PACCUUTATDL PLXUMDBL POPMOBANUA.

IlTocobue coaepHT cBEleHHSs O NPUMCHSAEMOM B HacTosuiee BpeMs GOpPMOBOUHOM
00opynOBaHHH H TpeGOBAHHKA MO €I0 IKCNNYATaUHH, 0OCIYKHBAHHIO H PEMOHTY.

[Ip noproropxke Ilocobusa OLUIM yuTeHbl NepedOBOR NPOK3BOACTBEHHBLIA ONLIT, a
TaKXe pe3ylIbTaThl COCTBETCTBYIOIHX HAaYYHO-HCCIEHNOBATENbCKHX H ONBITHO-KOHCTPYK-
TOpPCKHX pabor.

Hacroswee Iloco6ue pazpaborano HUMIKD I'occtpos CCCP (n-p TexH. Hayk b.B. I'y-
ce6, KanOMAaTbl TexH. HayK E.3. Axceavpod, A.H. 3eezdoe, B.H. Ky3zun, I.C. Murnux,
uxxedepw B.I', Bacunwvea, E.I'. 3unosves, C.M. Cumbupckan);, UMHIIKC npu MUCH
um. B.B. Ky#fibbiueBa (mokrtopa TexH. Hayk A4.4. Adanacves, H.®. Pydenxo); BHHU-
wenezobetoH MuHcrpoiimareprasniop CCCP  (kadHnvpath! TexH. Hayk Bl Kowuwes,
T.I'. Tapapuxa, II.®. Toaopaa;, BHUHI um. B.E. BeneneeBa (I-p TexH. HayK O.4. Ca-
gunog, KaHA. TexH. Hayk E.B. Jlagpunoeuy); KNCH Munsysa YCCP (kaHpMpaThi TeXH.
Hayk B.H. lapuey, H.H. Hazapenxo); JUUT MIIC CCCP (u-p TexH. Hayk B.I'. 3a3zum-
Ko, Kaup. Texn. nayx H.HM. Hereca);, PuXCKHUM TONMNTEXHHUECKHM HHCTHTYTOM (I-p
TexH. Hayk [ A. Kynnoc); Uvpponpoektom um. C. A, Xyka (a-p rexH. Hayk E.JT. Muk-
naweackui); NCuA I'occtpona LCCP (n-p rexH. nayx M. H. Axéepoos, KaHO. TeEXH. HayK
H.II, baewux); BHUHUrnancnoptHoro crpoutenbcrsa (xaHu. texH. Hayk A . Jopoxo-
g8a); KHUWHHEeBCKHM nNONMTEXHHYECKUM HHCTHTYTOM (A-p rexH. Hayk B.H. limuczans-
cxui); HAHUCII T'ocerposa YCCP (kana. TexH, Hayk B.C. 3unuerko).



1. OCHOBHLIE NMOAOKEHHUA

1.1. Noco6ue pacnpocrpansercs Ha ¢opmoBaHHe Bcex BHOOB COOPHBIX Xelle306€ToH-
HbIX KOHCTPYKUKH U H3Jenuit; oTHeNbHBIe HONOXEHHA MOTYT ObITH HCHIONBIOBAHLI NPH
YKankKe cMece B MOHOJIHTHBIC KOHCTPY KUHH

B 3aBHCHMOCTH OT BHAa H3Oe/IHA M ynoBGoyKnabIBaeMOCTH cMeceRd [AHBI peXHMBI
(GOpMOBaHHA H COOTBETCTBYIOIlIee OGOpYyAOBaHHKe

1.2. B npouecce HopMOBaHuUA HU3IeNUH BKITIOMEHBl CleYIOiHE TeXHOJIOrHYeCKHe
onepauuu, pernameHTHpyeMble CHull 3 09 01-85 noarotoska dopm HIIH cTeHOOB (B
TOM YHCITe HX YHCTKa2 U CMA3Ka, YCTAHOBKA M (PUKCAUMKA apMaTYPHBIX 3/IEMEHTOB, 3aK-
nanibix W3Oennifl, BknaAbiibeit, HaTsaxenue nanpsaraeMol apmaTypbl NpeOBapHTeNnbHO
HanpsAXEeHHbIX KOHCTPYKUHWfl); yxnaaka y ynnotnenue OeTonnsix cmeceit; oTaesika u
npoucce HOPMOBaAHMA: HeMeIUIEHHAN WM yCKOpeHias pacnasiybka aneMenToB GopT-
OCHACTKH.

1.3. BuiGop MeTrona QopMOBaAHUA [IOJIXKEH TIPQUIBOOMTHLCA B 3ABHCHMOCTH OT BH[A
H3dernuit W NPHHATOH TeXHOJOrHH X NMPOU3BOICTBA, C y4eTOM HcoGXO0aAUMOCTH obeche-
yeHMd TpefyemMoro KadecTBa H3OeliMi, 3KOHOMMH LEeMeHTa, Tpyao3arpat U obJleryeHHs
ycnosuit Tpyna B npouecce ¢popMoBaHusa B HeoOXOOHMBIX Cliyyasix HO/DKHA ObITh Ape-
IIyCMOTpeHa yTHIH3alHA OCTAaTKOB GeTOHHOH# cMecH.

1.4, Texuonorusa popmoBaHus [NoNxHa ofeceyUBaTh UITOTOBNCHKE Mafenuil, cooT-
BETCTBYOWNX TpeOOBAaHHAM CTaHOAP10B UK TeXHHUYECKHX YCNOBHH M upOeKTHOH HO-
KYMCHTaUHH

1.5. H3rorosrieHie U3genuit OOJDKHO, KAaK MPaBHITO, NMPOUIBOONIBLCA C NPHUMEHCHH-
CM CepPHUHHO BBITYCKACMOTO HJIM HECTAHJJAPTH3IHPOBAHHOIO TEXHOJIOFHUECKOTo 0b0opyno-
BaHMUsA, BbIIIycKaemMoOr'o MAalIKHHOCTPOMTENIbHBIMHKH 3aBodaMH JloWyckaeTcs MpUMCHEHUE
TEXHONOTHYECKOro 00OopyAOBaHNA, H3TOTOBJICHHOTO OPYIrMMH 3aBO/1IaMH MU CODCTBER-
HLIMH MEXAaHHMYECKHMH LeXaMy TIpH COOTBETCTBUM €0 [OeHCTBYIOLLUMM CTAaHA2PTAM WIH
TEXHHYECKHM YCIIOBUAM

2. TPEBOBAHHA K GETOHHBIM CMECAM U APMATYPE

2.1. beroHHble cMecH [HOJIXKHBI OTBeuaTh TpeboBaHuam ['OCT 7473-85 u apyrux
HOpMAaTHBHBIX HOKYMEHTOB, pa3paloTaHHbIX C YYETOM KOHKPETHLIX YCIIOBUR MpOH3IBOL-
CTBA.

2.2. OcHoBiible 1MONMOXEHHA Mo yAoBoykIafbIBaeMOCTH H (POPMHPYEeMOCTH GeTOH-
HbIX cMecelt chopmynuposansl B CHull 3 09 01-85

2.3. YnoboyknapemaeMmocrs GeToHHbix cMecel olpefenseTcdi B COOTBETCTBHU C
TOCT 10181 1-81, a ux knaccudurkauus npusenena 8 npun 11 (FOCT 7473-85)

2.4, YnoboyknanbiBaeMocTh GeTOHHBIX cMecell clleflyeT Ha3HayaTb ¢ YYeTOM BHIA M
KOHQUTYpaUHH H3OeausA, THna GopmMylicio o0OpynoBaHHA, KOJIMYECIBA apMaTyphl
TakHM obpa3om, uyTobhl obBecneunBanoch paBHOMEpPHOE YIJIOTHCHHE CMeCH ¢ K03hdu-
uneHrom ynnorienus K_ 220,98, C uenblo 3KOHOMHMH IleMCHTa peKOMCHJyeTcss HpHuMe-
HATbH CMECH C MHHHM&HLH}LIM DJ1A JaHHbIX YCAOBHHA colepKalHeM BOILI.

2.5. Jins ynyvuileHus ynoGoyKnaabiBaeMOCTH HeTOHHBIX cMecel MOT YT NTPUMeEHSThCA
nnacTudpuurpylome 1o6asku (cM,: PykoBoncTso no ipuMeHeHnio X iMHYeCKUX 100aBoK
B OetoHe. — M. Crpo#iuznar, 1980)

2.6. B rycroapmupoBaHHkie 30HbI HIENUA NONMyCKaeTCA YKNafilka cMmecH BGonbiuel
NOABHMXHOCTH C MEHBLUHM pa3mepoM Haubonbilelt ppakUUH KPYIHOTO 3ANONHUTENSN
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IO CpaBHEHHIO CO CMEeCHI0 OCHOBHOTO o0bema; NPH 3TOM AOJKeH obecneynBaThCs 3a-
JAHHBIA Knacc beToHa,

2,77. JInsa TpHroToBlieHHA OeTOHHBIX cMecel crnefyeT MPHMEHATh CMECHTENIH: NpHHY-
OUTENIBHOrO OEeNCTBHA — [N19 TAXENBIX, JIerKHX H MeENKO3epHHCThIX OeToHOB niobo#
yH0o00YKIaAbIBaeMOCTH;, TPAaBHUTALIMOHHDBIX — J7isi TIOABHXKHBIX cMmeceH.

[Ipn nmopBMIXKHOCTH cMecH S cM U GoJlee M XeCTKOCTH He Gonee 10 c monyckaercd
NpuMeHeHHe IpaBUTALlHOHHLIX CMeECHTeNel [y1d NpHIOTOBJIEHUA NerkHX 6eTOHOB KNacca
B 12,5 u Boittle ¢ Mapko#t no cpedHedt mnoTtHoctH D 1600 r/fcM® M BbILe.

2.8, Iina oGecneueHus NpoeKTHOIO NOJIOXeHHWA apMaTypbl H3lesiHR npu ¢dopmoBa-
HHK crefyeT yCTaHaBJIMBaThL cheuHanbHbie hpHKcaTopbl. PaccTossHHe mexny ¢$HKcaTopa-
MH 110 OJIHHC HCHAIIPpSAOIKEHHOHR apmaTyphl AOJIXKHO COCTaBNATL: NpH AHaAMeTpe apMarty-
pei 3—4 mm — (0,4-0,5 M, npu anamerpe 5-6 Mmm — 0,6—-0,8 M, npn anametpe 8-
12 mm - 0,8-1,2 M, Ina vanpsiraemoft apMaTypbl yKa3aHHbIC PACCTOSAHHA yBEJIHYKBAIOT-
Csi B YeThipe pa3sa. [lepecexaloiupecss apMaTyplble KapKachl AOIDKHLI ObITH COeAHHEHDI
MeXIy coboH.

2.9. llpu HenpepsiBHOM ¢GOpPMOBaHHH IUIA NpeAOTBpallieHUA AeopMalHit H cMellle-
HHA apMaTypb! B HalpaBlIeHHH OBUXeHHA POpMOBOYHOT'O YCTpOHCTBA ClleyeT npeayc-
MaTpHBaTh ee KpenneHHue K ¢popme (MaTpHue).

3. YKITAOKA BETOHHBIX CMECEH

3.1. YUro6bl He yXyAlUUTL GOPMOBOYHLIE CBOKCTBA CMECH MoOCHe ee NMPHIOTOBJIEHHUHA,
YKNAAKY B H2OCNHA CiedyeT BBINOIHATE QO HayaJla CXBaTbIBAHHA LEMEHTHOI'O TecTa.
BoccraHaBnuBaTth yao60yKaaeiBaeMOCTh cMecH Jo0aBIeHHeM BOJIbl 3alpelliaeTcA.

3.2. Yknagka 6eTOHHBIX cMecCell B pOpMYy [ONKHA OCYIIECTBIATLCA B COOTBETCTBHH
C TEXHOJIOTHUYECKO# KapTOR ¢ NMpUMEHeHUeM MaluuH, MEeXaHU3IMOB H NPHCNOCODNeHHA,
HCKIIIOYAIOIMX HITH CBOOALIAX K MHHHMYMY pYUuHoH Tpy..

3.3. Yknaaky 6eToHHbIX cMmecelt npouzBoaaT OyHKepaMH, D€TOHOPA3NaTHHKAMH HIH
OeTOHOYKMagUMKamMH,

ByHKepaMH CMeCh TPaHCHOPTHPYIOT K nocry (GOpMOBaHKA H yKJA[LIBAIOT B GOpPMY
6e3 pa3paBHKBAHHMs, KOTOPO( BIOCIIEACTBHH BLINIOTHAIOT ClieUHANbLHLIMH pacnpenenfio-
LUMMH MeXaHM3MaMH HIIK MexaHWYeCKMMH NpucnocobneHusmHu. IlepemellieHHe OyHKe-
POB OCYLUECTBSAIOT MPy30NOABEMHLIMH MeXaHH3IMAMH.

BeTOHOYKINAOYHKH TIpeAcTaBASIOT cobo# camMOXOJHYIO paMy C YCTaHOBJIEHHBIM Ha
Helt GyHKepOoM, lepeMewiaoiiyiocs Haf dopMyeMbiM H3genrem. DETOHOPA3ZAATUKKHY
BbIJAIOT cMech B hopmy 6e3 pazpaBHUBAHHA, KOTOPOE 3aTeM BLIMONHAIOT CNEHHAJIbHBIMH
pacripefen oMK MeXaHH3MaMHU HIIH MeXaHHYeCKHMH ITpHCIIOCOO/IEHUAMM,

BeTOHOYKNAOYUKH KpoMe BeTOHOpa3maToyHoro OyHKepa OCHalleHB! yCTpOHCTBaMH,
pacnpeAensIUMMH cMmech Mo ¢opme. B 6eToHoyknaguuke Moxer GbITh NpeaycMOTpeHa
HaBeCcKa [ONOJIHUTENIBHbIX MeXaHH3MOB, HalIpuMep 1A OTAENKH H3eJIHH.

3.4. IIna obecnevyeHus HenpepbIBHOK MNOpUHOHHONA BBIrpY3KH cMecH OeToHopa3lna-
TOYHble 6yHKepa 000pynyloT ceKUHOHHBIMH, UIHOEPHBIMH HIIH YEJHOCTHBIMH 3anopaMH
M B pAle cly4yaeB JIEHTOYHLIMM NTUTATENAMH, a IS YIYUYILIEeHHS yCJIOBHHA BhITPY3KH OCHa-
111a10T BHOpOBO3OyOUTENIAMMU.

3.5. B KkauecTBe pacrpefeNslolMX yCTpOHCTB MPHMEHSAIOT: HacagkH, BHOpoHacanku
(BHGpONpOTAXKHBIE YCTpORCTBa), BOPOHKH, BHOPONOTKH, IUIYXKKOBBIE pa3paBHHBaTe-
nu (puc. 1).

3.6. IlonesHuit o6bem OYHKEPODR NpH NEPpHOAHHECKOM HX 3AMIOJIHEHHH CnenyeT Has-
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Puc. 1. Cxema yknapgku 6eToHHbLIX CMecel
g — aubponacadxkoM; 0 — eubponOTKOEbIM nurareseM; 6 — NAYXKKOSbIM pA3pasHusa-

reneM; 2 — no8oporHoli goporkoil; 1 — gﬁopra; 2 — Oynxep;, 3 — NeHTOUHBII nura-
1eas; 4 — aubponacadox; 5 — 6ubBpoAOTKO8LIL NuTATENd, 6 — BOPOHKA NOBOPOTHAR,
7 — nayxxoablli paspasHusarent

HayaTh ¢ y¥eToM o6beMa GOpMyeMBIX H3genuit M UHMKII3 KX dopmoBaHusa (OyHKep non-
weH Bmelate 1,1-1,2 MakcumanpHoro obnema cMmecd A QOPMYyeMOIO H3enud).
OTtHouleHne none3Horo obbemMa DYHKepa K reoMeTpHYeCKOMY clielyeT MPHUHHMATL paB-
HbiMm (0,7-0,8. [Ipy HenpepbiBHOM 3anoniHeHnd OyHkepa ero odbem clliefiyeT NpUHUMATDH
e MeHee 1 M°.

3.7. llepen ykiagkoi 6eTOHHBIX cMecelt HeoBXOOMMO IIPOBEPUTE:

KayeCTBO OYHCTKH H CMAa3KH ¢opmMm;

NpaBHIBHOCTh YCTAHOBKHM H HANEXHOCTb 3aKperuylieHHs (Gopmbl Ha GOPMOBOYHOM
1OCTY;

NpaBWILHOCTL YCTAaHOBKH B (opMe apmMaTyphbl M IaKIafHbIX AeTanefl U HX PUKca-
M0

rOTOBHOCTL K paboTe OeTOHOYKIIaAbIBaAKIUero ¥ GopmMyrLIero o6opyaoBaHHA.

3.8. Ilpy GpopmOBaHUH CHNOWIHBIX TJIOCKHX H3AENUN ¢ HOpMaNLHOR TycTOTOH apMu-
pOBaHHY YKJNaOKy HMNOOBHXHBIX OeTOHHBIX cMecel [OOTycKaeTcst NPOH3BOOMTL Cpa3y
Ha 3a1aHHYIO TOJNIIUMHY C yueTOM KoO3(pdHUHeHTa YNIIOTHEHHSA, IIpH GOpMOBAHHM Nyc-
TOTHbIX MW CIJIOUIHBIX IIJIOCKHX I'yCTOAPMHPOBaHHbIX H3OeNnHH ykNauky 6eTOHHOR cMecH
BBINOJIHAIOT NOCNORHO.

3.9. llpn dopmMoBaHUHM MIHHHOMeEpPHBIX H3OCNHR yKJIaAKa W YMIIOTHEHHE CMeCH MO-
'yT OCYUIeCTBJATHCA [1OCHEAOBATENILHO OT OJHOI'O KOHLA M3JeNnHs K apyromy, nubo
COOTBETCTBYIOLUNM BKITIQUeHHEeM OTHENBHBIX I'pyni BHOpoycTpoicTs, NHOO NyTeM He-
NpepbIBHOTO HITH UHKJIHYECKOTrO NepeMellleHHs paboYuX OpraHos,

3.10. Yrsanky GeTOHHBIX cMecel HONycKaeTcs HPOM3BOANTE C BLICOTHI CBOBOIHOTO
napermn He Gonee 1 M.

J.11. [Ipn ywtanke GeTOHHBIX cMecelt B YyCNOBMAX OTKPLITOIO MNONMMIOHA CHenyeT



NpeRYCMaTPHBATL HX NpefoXpaHEHHe OT BO3NEHCTBHA aTMOCQEPHBIX OCAAKOB, COJNTHEY-
HbIX ny4ed U BeTpa.

3.12. [Ipu nepepsiBax B GOpMOBAHHH H3IQENIHA, NMPeBLNUAIOUMX 10 IIPOAOT XHTEJIb-
HOCTH CpPOK OKOHYaHMS CXBAaThIBAHHA LIEMEHTHOIO TecTa, OanhHeHllee OeTOHHpOBaHHe

H3[1eJIHA MOXHO OCYLUECTBIATH NOCHe yHalleHHA UEeMEHTHOHR INeHKH C KOHTAKTHOHR I10-
BEPXHOCTH CTaporo GeToHa.

4. ©OPMbI H CTEH bl

4.1. GopMuI N0 BCeM MNapaMeTpaM HOMKHLI cooTBeTcTBOoBaTL I'OCT 25781-83.
IIpH H3TrOTOBNEHHH H3OCIUA, K TOYHOCTH Pa3MEpOB KOTOPBIX NpembABAAKIOT NOBbIIEH-
Hhle TpeGoBaHUA, NONYCKAKTCH OTKIIOHEHHS BHYTPEHHUX MPOEKTHBIX pazMepoB GHopMEl,
ycranonaenusie FOCT 25781 -83 (H3MeHATH B CTOPOHY yMeHbLUCHHSA )

4.2. Pacuetr H xoHcTpyHpoBaHHe ¢opM ienyeT BeCTH, pyKOBOJICTBYACh MaTepHasa-
MH PykoBOACTBa 10 pacueTy W IpOEeKTHPOBAHHMIO CTanbHbIX dopMm (M.: CrpoAnsnar,
1970), PekoMeHOauuR No pacyeTy U KOHCTPYHpOBAHHIO HOPM IIpH TPEXTOUEHHOM OITH-
panun (M.: HUHMXDB, 1978), PekomeHpnauuit 1o pacieTy H KOHCTpYHKPOBAHHIO MOOAOHOB
¢ packocHo#t peuterxko#t (M.: HUNXDB, 1982).

IIuHaMuuecKHe BO3OEeRCTBHA Ha (opMy B npouecce yIUIOTHEHHA OeTOHHOA CMecH
C Hcnonb3oBaHMeM BHOpauMoOHHBIX, BHOpOyAapHRIX M yHOapHbIX YCTaHOBOK cCneayer
YUMTBLIBATE B COOTBETCTBHH ¢ PeKOMeHOaUMAMM 1T0 THHAMHUECKOMY pacueTy CTanbHbIX
¢dopMm (M.: HUNXKD, 1984).

4.3. K dopmam, njeqHasHaueHHbIM VIS U3TNOTOBJIEHUA C [OCNeAylolUeft MeXaHH3HU-
pPOBaHHOH OTHEIIKOH BepXHeN NMOBEPXHOCTH, NpeALABIATCA (lenyloume rpeboBaHuA:

BLICOTA BOPTOB, PACAONOKEHIBIX B HANpAaBJICiHH, NOMCPEUHOM MBHIKEHHIKC OTIENOU-
HbIX YCTPORCTB, AONXHa ObITh Ha 2...4 MM HIDKe YpOBHA BBICOTHI HOPTOB, pacNoONOXKEHHBIX
BOONE IBHXXEHHH ;

npoeMooOpa3oBaTeny, BKJIAQABIUM M [pYrue ASTan, Kpenaupiecs Ha NoAOOHe HITH

GopTtax dopmbl, OONKHBL BbITH HAa S MM HMXe YpOBHS OOpPTOB, paclosIOXeHHBIX BAOND
OBHOKEHHSA |

Ha BepXHe# INMOBEpPXHOCTH, N0 KoTopoN Nepemeniaercs pabouuit OpraH OTOENIOUHBIX
YyCTpOHCTB, NpedyCMaTpHBAIOT MOJIoCcY LM PHUHON He MeHee 50 MM H TONILMHOM He MeHee
8 Mm.

4.4. Ilpu noaroroske ¢dopmil K BGeToHMpoBaHHIO HeoOXOoOMMO oOpalnaTe BHHMaHHe
Ha HaneXXHOe KpelvleHHe 3axianHbiX aeTanell, HCKIIoONaKwiIlee X CMELLIEHNe B Tipolecce
dopmoBaHui. Criocobrl KpenneHud fetanef clregyeT NpUHHMATE TaKHMH, YTOOBI onepa-
UMK [0 WX YCTaHOBKe, GQUKCAUUH ¥ 0CBOGOXOACHUIO BLINOJIHANKCE ¢ MHUHAMAIBHBIMH
3aTpaTaMH TPYHOA U BPEMEHU

4.5, QPopmel, He obnapawie TpebyeMOHR XKecTKOCTBIO, ONpeeiAeMOR CTaTHUYECKUM
M MHHaMHYEeCKHM pacueTaMM HIIH YCTaHasJIHBaeMoH NMpH OoNbITHbIX HPOpMOBKaX, Nonje-
XKAT YCHITEHHIO,

4.6. Ixkcnnyatauuie Gopmel cneldyeT MPOBONHTL B COOTBETCTBHH C PYKOBOACTBOM
O 3KCINyaTalHU cTanbHbIX (OpM NpH HITOTOBIEHHH Xene3o6eToHHbIX Hamenu#t (M :
Crpoitusnar, 1972).

4.7. K creinam, npepgHasHaveHHBIM U1 H3TOTOBJIEHH A MPOCTPAaHCTBEHHBIX KOHCTPY K-
IHH, B YACTH NpPEeAciBHBIX OTKIIOHEHHH pa3MepoB MpeSbABNAPOT TaKHe Xe TpeboBaHus,
Kakue U K nonnoHaMm ctanbiHbiXx dopm no T'OCT 25781-83.



4.8. lIpd H3rOTOBNEHWH OPOCTPAHCTBEHHBIX KOHCTPYKUHMH C nomoiusio BUOGpompo-
TAXKHLIX yCTPORCTB MNH ckonb3gilet BHOpoPOpMEI ¢ UeNbl0 NMpefOXpaHeHHA CcBeXe-
oTdopMoBaHHON cMecH OT ONMILIBAHMA CTEH peKOMEHIYyeTCH BLINMONHATE H3 OTOCNBHBIX
BUOPOHIONUPOBAHHBIX CexIIMH.

5. BUBPAUUOHHOE ©COPMOBAHHUE
CnocoGpl BUOpauMonroro Gopmosanus

5.1. Cnoco6ul subGpodopmoBanus GeTOHHLIX U ene3o0eToHHBIX U3aenult kinaccudu-
IMPYIOTCA O XApaKTepHbIM NMpPH3HAKAM, OCHOBHLIMHM M3 KOTOPLIX ABISAKTCA: cnocof
nepenaunt xonebanmft Ha OeToHHy cmech, cnocod pacnipepenenms OeronHoft cmecH,
COBMECTHMOCTD Tpollecca yKIIanKy, ywioTHerus cMecu 1 $opmooOpa3onsanus uamenns,
BO3MOMHOCTL NepeHaAnafKM Ha MITOTOBJICHME PalIHUYHBIX HIAeNHH, NepUOaNIHOCTD
npoiecca PopMOBaAHKA,

5.2. Brifop pausioHanbsHoro cnocoba opmoBamus onpepensgeTcss KOHCTPY KTHBHbIMH
ocoGeHHOCTAMH HOPMYyeMbIX H3enufi, TeXHONOTHUeCKoR cXeMOR NpON3BOACTBA, CTe-
TIEHLIC W BHAOM apMHUpPOBaHMA HInenu#, ux maccofl u rabapurami, TpeboBaHuAMH K
KauecTBy YrloTHeHMs OeTOHHOM CMeCH ¥ KayeCcTBY MOBEPXHOCTH M3NNIKN, HOMEHKIa-
Typoft 1 0GbeMOM NPONIBOLACTBA H3IAELIHHA, HITOTOBJIIEMBIX 3aBOAOM.

5.3. Ilo xapakrepy nepefavd Konebauult Ha HETOHHYIO CMeCh cnocoOul B1Gpo popmo-
BaHHS TNOApa3nensioTcis Ha oObeMHOe, noBepXxHoCTrHOE BHOpopoOpMOBaHKE, BHOponpo-
TAXKY, TMyO6HHHOe, KOHTaKTHOe BHOpodopmoBaHHe, BHOpOBaAKYyMHPOBaHHe, KOMOK-
HHpoBaHHOe BHOpodopMoBaHHe.

5.4. ObremHoe BHOpopoOpMOBaHHE XapaKTepH3yeTcsi TeM, YTO OeTOHHasA CMeCh BO
BceM obreMe Hanenuss BHOpUpyeT coBMecTHO ¢ popmoi. OCHOBHOE NOCTOHHCTBO CHOCO-
0a — YHHMBepcanbHOCTb H KOHCTPYKTHBHas MpocroTa ¢opmoBouHoro obopymosanus.
Ob6remioe BubpopopmMoBakHe ocyllecTBIAeTcA I71aBHBIM 06pa3oM Ha BHOpoowagkax
rpy3onogkeMHOCTEIO 0 30 T.

5.5. TlopepxHocTHOe BUOpodOpMOBaHHe XapaKTepH3yeTcAa Nepenaveldt Konebanui Ha
BeTOHHYI0 ¢cMeCh CO CTOpPOHBI OTKPpLITOH MoBepXHOCTH M3nenud: BUOpauus Ha ¢opmy
nepenaerca uyepe3s GeToHHYIO cMmech. [loBepxHoCcTHOe BHOpodopMOBaHHe OCyIleCTBIIAET-
cA ¢ nNoMoILI0 BHOpowrramnoe wny BHOGponpurpyson. Cucrema mMoxeT paboTaTs B OT-
pPEIBHOM H §€30TpPLIBHOM peXHMax.

NopepxHocTHOe BUOpOPOpPMOBaHHE, KaK MpPaBHIO, HCINONL3YETCHd B COYETAHMH C
oOreMHBIM KaK COBMeCTHAX WIH Nnoaienyowan ¢opmoobpasylomias onepalus npyu H3-
MNOTOBJICHHH JUIMT HacTWIOB, LN, JIOTKOB H JPYTHX H3Oenu#t co cnoXxXHoR KOHOHTIYpa-
e ceoboao nopepxHOCTH.

5.6. Bnbponporaxka — cnocolb nosepxHocrHoro ¢popMoBaHusd, B KOTOpoM (hopmo-
BOUNHBIA arperat H (popma B npoltecce (PopMOBaHHSA HIOEIHA NepeMelllaloTCA OTHOCHTENE
HO npyr apyra. BubponpotsxHoe GopMOBaHHe OcyuwiecTBiAeTCA C NOMOIILID BHOpo-
HacafiKOB H NMOOBMIKHBIX UTOB, NpHUMeHAeTCA A QOPMOBAHNA TUIOCKHX H3genuit U
KOHCTpYy KuMit ¢ KpUBONHHENRHBIM NOTIEpEUHBIM CeYeHHEM.

5.7. Iny6unnoe dopmoBaHMe XapakTepH3yeTcs TeM, 1o BUOpoBO3IGYyIHMTENL pazMe-
iilaeTCA BHYTpH OeToHHON cMeCH M M3BNeKaeTCR U3 Hee B Ipollecce UK NOCe 3aBepllle-
HHA Npouecca ynnotTHeHns. I'nyOuHHoe BuOpodopMOBaHUe OCYILIECTBIIAETCA C IOMOUIBIO
MyOHHHLIX BROpaTopoB WIH BUOpOBKNanbiule M NpuMeHsaeTcs Npd GOpMOBaHHH NyC-
TOTHAIX HJIH I'YCTOAPMH POBAHHLIX KpynHorabapHTHbIX H3eTuil.
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5.8. Koutaxmoe BufpodopMosane ocyinecTBnsieTca 3a CueT H3IrHOHBIX Konebannit
dopmbl, rmaBHbIM ofpa3oM, 3a cueT NpHMeEHeHHA NPHKpEIUIAeMbIX (HaBeCHbIX) BHOpa-
TOPOB, JIIPUMEHAETCA B KACCETHOM MPOH3BOACTBE, B CTEHAOBOR TEXHOJIOIHH H NMpH Qop-
MOBAHHM H3OETHA CII0XHOR KOH(PHUTYpalluH.

5.9. BubpoBakyymHpoBaHue — crnocob popmoBaHug Higenuh, Npy KoTopom BHBpa-
uMsa OGeTOHHOH cMmecH, OCyuwlecTBIIsiemMasd OOHMM H3 Bblllle MepevurcIeHHbIX cnocobos,
COUeTaeTCA C YOATEHUEM H3 Hee Bo3yxa H U3O6bITOYHOR BOabl. BUOpoBaKyyMHpOBaHHeE
IIPUMEHAETCA NPpH POPMOBAHHH KpYNHOopasMepHbIX 0ObeMHBIX ATEMEHTOB.

5.10. KoMmbuHupoBaHHble crniocobul — crnoco6bl GpopMOBaHMA, B KOTOpPHIX BHOpH-
poBaHve GeTOHHO#t cMecH coueTaeTcsl C APYTMMM M3BECTHbIMH criocofamu dopmoBanud:
peccoBaHHeM, LEHTPHDYTrHpoBaHHeM, ITPOKATOM H T.1I.

5.11. Ilo npu3Haky pacnpeneneHusa 6eToHHOH cmecH B (popme criocodul BHOpo popmo-
BaHHS MOAPA3AENATCA Ha criocobbl C NPUHYOHTEIBHO-MEXAHHUECKHM pacnipeliesieHHeM
(nepemetliaeMblM JNIEHTOYHBIM IIMTATENIEM, MeXaHHYECKHUM BLIpaBHHBaTEN1EM, KOMHPOM
H T.I.) U crnocolel ¢ ecrecTReHHO-BUGpauHoHHOM pacTeueHueM cMecH. [lepasle obuiuo
NPHMEHAIOTCA NIpH POPMOBAHUY H3JeNHA H3 XECTKHUX, BTOpbie — H3 IUIACTHUHBLIX OeTOH-
HbBIX cMecelt.

5.12. [lo coBMeCTHMOCTY nMpoliecca yKIIAQKH, YIJIOTHEHUA cMecH H popmoobpaiosa-
HUS HIOeNMA ¥ OTHAEAKHU NOBEepXHOCTH cnocobsbl BUOpodOpMOBaHHMA NOAPAIALNAIOTCA
Ha MOCJIeJOBaTEILHO-OMNIEpALIHOHHBIN, KOTa Kakaas rnoanenyiouias omnepauus Ha Haje-
MM, MCKJlovas ymioTHeHHe H ¢dopmoobpazoBaHue, NMpOH3BOAMTCA MOWIe 3aBeplUeHH s
npeapiylue, H COBMeEILEHHLIA, Kora B bOleNnepeuuciIeHHbIE ONEpPallHH OCYILUECTBAATCAH
OJHOB peMeHHO. BTopo#t cnocob xapaxkTepeH A BUOpONpPOTXKH.

5.13. Tlo RO3IMONHOCTH NepeHANaAKd TEXHONOMHH HA W3TOTOBNEHWE PAINMHUHBIX W3-
genvA crnocoObl (pOpMOBAHMA MOApA3LCNAOTCA Ha KOHBEeHepHBIH (MaccOBBIR BBINYCK
THNOBLIX H3OeIHA), nNepeHamaxxuBaeMbIl (BbINYCK OHHOTHMAHBIX H3AeNuN) H rUOKHA
(BRINYCK H30&JIMH OTHOCHTENILHO UM pO KOH HOMEHKNATYDHI) .

5.14. [lo nepnomiuHocT™ npoliecca cnocobnl popmopaHKA NONPAIAENIIOTCH Ha He-
mpepbIBHBIM, KOrga Nepexo[ Ha cneAywinylo ¢opmy ocyulecTBifaeTrca 663 oCTaHOBKH
BHGpodopmywoiero ycTpoficTBa, HMKIIMYHBIH ¢ OCTAaHOBKOHA yCTPOHCTBA MOC/Ie OKOHYa-
HUA (GOpPMOBAHMA H3OENIUA HIH Ipybl H3JenuA B oHOH Ppopme, H NpePLIBHCTRIA, KOT-
Oa YINIOTHEHHEe CMeCH OCYLIECTBAAETCA NTOCJIORHO HITH NNO30HHO.

Pexatmpl BHOpalHoHHOTO POPMOBaHHA

3.15. [Ipouiecc ynmnotHeHus OeToOHHOU CMecH MOXHO YCIIOBHO NOAPAa3NENUTHL HA Clle-
BYIOLHE CTAHU :

nepBasg — XxapakKTepH3yeTcA o0pa3zoBaHMeM CIDIOLIHOR cpedb! M3 PhIXJIOHACHINTHOMN
OetoHHOR cmecH. [Ipn 3TOM oOcCyuleCTBiisileTCs B3aWMHAsA NepeKOMIOHOBKA KpYIHBIX
M MEJIKMX 4aCTHl 3anoyiHuMTeNna ¢ oOpa3soBaHHeM MaKpOCTPYKTYpbt GeTOHa — ero CTpyK-
TYPHOTO Kapkaca. [IpomonxuTenkHOCTh fMepBoft CTagMH 3aBUCHT OT UCXOOHOH ypoGo-
yKnaabmsaeMOCTH 6GeTOHHBIX cMeceit: mia nuThix cMecelt JI4 oHa cocraBnsier 3-5 c,
a mna XecTkmx — npumepHo (0,5...1) X, roe X — ecTrkocrs, onpenensemas no I'OCT
10181.1-81;

Ha BTOPOJ CTagMy NMPOMCXONMT HanbHellice cONMxeHMe YaCTHLl 3aNIONHHTENA MEXAOY
coGoft H yaaneHue HEKOTOPOH YaCTH OCTABILErocH Bo3ayxa. [1pomomxuTesIbBHO CTE BTOpoit
crammu cocrasnget (1...4) XK.



KecTkHe cMeCH MOTYT ObITh OOYIUIOTHEHBI IpH YCIIOBUH OONOJIHUTENIBHOINO 00Xa-
™o (CTaTHYECKOr0 HWIH [OMHAMKYeCKOI0) nocne 3aBepllUeHHS MNepBbIX OBYX CTaOHA.
lipu ymnotHennu noasuxHbix [12..114 cmeceft u3-3a ObICTPOTO HPOTEKaHHA npouecca
YIUTOTHEHHA YeTKOe pa3fieneHue Ha CTagMu He HaQmoaaeTCH.

5.16. IIna suGpaunoHHOTO GOPMOBAHUA NpUMeHAKT 0GopynoBaHHe C BHODPAUMOH-
HBIM, Y1apHO-BUOPAIIMOHHBIM H YIAPHKIM XApaKTEpOM YIUIOTHAIOU X BO3[1eACTBHHA.

PaGoupe opraHsl BUOpauHOHHBIX (OPMOBOUHBIX MAUIKH MpPpH OTCYTCTBHHM OeToOHHOH
CMecCH COBeEpLUIRIOT I'apMOHHUYECKHE KoJiebaHHA OTHOCHTEJIBHO TIOJIOXKeHHUS PABHOBECHA.
Bu6ponepemelieHH s, BHOPOCKOPOCTH H BUOPOYCKOpPEHHS X CHMMETPHUHbI O THO CHTEJTb-
HO 110J10KeHH A paBHOBECHS,

PaBowe opraHbl yaapHo-BHOpallHOHHLIX (POPMOBOYHBIX MAIUMH COBEpLIAKOT Herap-
MOHMUecKHe KoneBaHuA, CONpPOBOXIAWIIHAECH CoyOdapeHHEeM C OTpaHUUYHTeNleM TOTO
Wiy wnoro tna. [lepemeilieHie, CKOPOCTL ¥ YCKOPCHUE MALLMH B 3TOM Cliyuae MMEIOT
ACH MMeTpHUHLI XapaxkTep.

PasMax yCKOpeHHs NPHHATO HEJIHThL Ha BEPXHIOK A, H HMXKHIOW A, COCTaBJIslOLMeE
o HaxoXAcHHIO pabodero opraHa B BepxHeM H HH>KHEM MOJIOKEHHH, a OTHOLUEHHE MeX-
ny HUMH A /A, onpefensioT Kak Ko3P¢pHUMEHT aCHMMeTPHH.

YoapHele kosieG3HHS BO3HMKAIOT B pe3ynbTaTe coynapeHMs ¢opmMbl 00 orpaHHuM-
Tenb. YnapHbie KoneBaHUA UMEIOT TaKXXe aCHMMeTpUUECKHH Xapa <Tep.

5.17. IddekmBHOCTE BHOpodPOpMOBaHUA M3Oe/IMW 3aBUCHT OT HHTEHCHBHOCTH H
HPOAOJIKHUTENBHOCTH BO3geficTBYs pabouero oprala MaiulHbl Ha YIUIOTHAEMYO CMECh.

NurencuBHocts Y BUOpauoHHOIO BO3MeACTBUA MOXKET OLeHUBATHCA .

a) MaKCHMaJIbHbIM yCKoOpeHHeM konebaHui paboyero oprada GopMoBOYHOH MalI4-
Hb! (HHTCHCUBHOCTH N0 YCKOPEHHIO0)

- 2
I/Ia—Aw,

rae A — aMIuIMTyAa NepeMelleHds; (W — Kpyropas 4acroTa BUOpHpOBaHHUA;

0) BeJIMUHHOA HpONOpUHOHATBHOR MoOLIHOCTH KolebBauu# pabouero oprada dopmo-
BOYHON MalllMHbI (HHTEHCHUBHOCTD [0 MOILIHOCTH )

Uy = (A2 W),

HHpumeuanwue I[lpy Hammuny cregqnanbHoro 0O00CHOBAHUA MOTYT ObITH HCHOMNB-
30BaHbl U OpyrHe XapakTepHCTHKH 3¢ dexTHBHOCTH BHubpodopMoBaHHa (OTHOCHTENb-
IHas fedopMallusa UITH e€ CKOPOCTD, I'palHEHT JMHAMHUUECKOTO NABJIEHUS, HATIpSA)KeHHe) .

MHTEHCHBHOCTLIO TI0 YCKOPCHHIO peKOMEHIYyeTCS IONb30BaThCA NPEeHMYLICCTBEH-
HO HpH oueHKe paGoTel aefcTByOUMMX POPMOBOUHBIX YCTAHOBOK, NMPOBEPKE KX B IIPO-
LHEeCCe HITOTOBJIEHHA HAleNH#t U oTpaboTke pexamMoB GOPMOBAHUI.

MHTEHCHBHOCTBIO 110 MOLUMHOCTH, KaK MpPaBMNO, MOJbL3YIOTCA IMpH NPOEeKTHPOBaHHH
HOBBIX (POPMOBOYHBLIX MaILHH H OTpaBoTKe TeXHOJOTHH MacCoBOIo [POU3BOACTBY U3Te-
JINA U3 KecTKUX BETOHHLIX cMecel.

PexoMennyemMele 3HaueHHS yckopeuuss mis GOPMOBAHHA H3eliMH H3 Pa3NTHUHBIX
OcTONHBIX cMecefl NpH CTaHOAapTHOM uacTOTe BMOGPHPOBAHHUS, a TakXe Clocobbl OLEHKH

HHTCHCHBHOCTH TIO YCKODCHHIO NpMBeNeHbl HMXXe M B NpWwl. 1, a no MOUHOCTH — B
npun. 1.

Mapka cmecH no 14 3 P i w1 -
K

T'OCT 7473-85 3 K4

Yewopewne,m/c>q 1 2 25 3 4 s 6 1
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5.18. IIpononxutensHocrs GopMoBaHUA 3aBUCHT 0T KOHQUTYpaAIIMH H pa3MepoB H3-
Aenuii, HacbIMIEHHOCTH apMartypofi, BHOa obopynoBaHxMa, HHTEHCHBHOCT™M BUOpanuos-
HOI'O BO3/1eACTBUA HAa CMeCh H ee ynoBoyxiaaLiBaeMOCTH.

YKa3aHus 110 Ha3HaueHWIO NPOOOIXHUTENLHOCTH BUOPHPOBAHHA IpHBENeHB! B NpHIT. 2
H 3 NPUMEHHUTEIIBHO K KOHKpeTHbIM BHlaM 060opy JOBaHKA.

[TpononxaiTensitocTs BHOPHPOBaHUA NpoOBepAeTCA ONLITHLEIM (OPMOBaHHEM, a KOHT-
pOJIb YIUIOTHEHHA OCYLUECTBNAETCH B COOTBCTCTBHU C pa3fl. 11.

5.19. Tlpu acuMMeTprHWHBIX pexumMax KonebaHuH YCKOpPEHHEM, OCYUIECTBIIAIOUHM
VINIOTHEHHE CMECH, CHUTAT MAaKcUManbHOEe (IIMKOBOe) YCKOpEeHHEe IUTOLUAfiIKY B Kpah-
HeM HHXHeM MOJIOXKEHHM A.. BepXxHAA COCTaBNAOWAAIpH Ap > 1 co3pnaer ycnonue
1 NepeKOMITIOHOB KH YaCTHU U TNTO3BOJNIAET YCKOPHTDL NIPOLECC YIUIOTHEHHS.

[IpumMereclne acMMMETPUUHBLIX KomebaHuil MO3BONsET, He TloBBIIIAad YacToly Koje-
GaHufl, yBCIIMUMTE 3HaueHHe YIDTOTHAIOLLETO YCKO peHsa A0 BeHuHHbl 6...8¢.

5.20. MMoBbnueHne 3PpPeKTHBHOCTH YIIOTHeHHH XECTKHX OETOHHLIX CMeCeA MOXeT
MOCTUTaTLCA MNEePEMEHHBIMU peXUMAMU, YUKTHIBAKUMMU O0CO0EHHOCTH MeXaHH3IMa yTi-
JIOTHEeHUsT CMeCH Ha KaX[1o#t U3 cTtagy$t, yka3aHHbIX B II. 5.15.

5.21. Jluteie GeToHdble cMecH [14, B ToM uHcrne ¢ nobaBkofl mnacTHPHKATOPOB, 06-
NMAJAI0T NOHMXKEHHBIMU BeNMUUMHAMHK BA3KOCTH U cuenneims. Insg ucwmouenus 3ddex-
Ta paccloeHUs HX PEKOMEHAYeTCA YIUIOTHATE IIpH apMOHHYECKHX KonebaHHAX C YacTo-
TOH He Bonee 25 I'u ¥ yckopendem 1o 1,5-24.

5.22. [Ipn thopmMoBaHuM KpyTHOpaIMepHBIX M3AenHit pexoMeHOyeTcs YUYHTLIBATh
BOJIHOBEIE ABNNeHUA. OHM cBA3aHbI ¢ HacToTo# xoncbauutt U WiHHOR BonHL! L :

L=Clf,

rge C — CKOpOCTh pacnpocTpaHeHu s kojnebaHuit; f — yacToTa.

Cnoco6bl yueTa BOJIHOBLIX AIBITEHHA MPUBONSTCA B NpHI. L.

5.23. PaumoHanbHoe dopmoBoutoe ofopyponaiive BeIGUpASTCH C y4eTOM BHOA H3-
Oendss M ero OoTIMWMTEeNIbHRIX NpH3HakoB., Knaccudukauusa H cnocobbl GPopMOBaHHSA
Pa3NUUHBIX H3IeNuf npuBeneHsl B Tabn. 1.

Tabnuua 1

I'pyn-| KoHeTpyKumMu Hapenusi Otopypnoramie 1 cnoco Bl popmMoBatus
rna :
_—d - ———- _ b e -
I. Beicokue BepTH- Oyuiamenthbic 6nio- HuakouacroThibie  yHdapHO-BHOpalHOH-
KaNbHO NMOCTaB- KH, COOpHLIC Ale- Hblg M MJIOILANKYU C lIepeMeHHBIMH n4pa-
JIEHHbIE HITH MEHTR! JJIA MaccuB-  MeTpaMH  KonebaHu#t; ponyckaercs
MaCcCUBHEIE CO HOW KJIA[IKU M T.1I. NpUMCHEeHHe T1aKeTOB TIMyOUHHBIX BUO-
cpegHett BBICO- PAaTOPOB H IUIOLIAA0K C MO PHIOHTANBHbI-
To# cios GeTOH- MH KOJ1ebaHUAMH padIHUHbIX BHAOB
HOH cMecH
Gonsiue 0,5 M
CteHoBbIe nandeny, lopulonHranbtoe (nonepeurHoe) subpu-
U3T'OTOBJISIEMbIC B poBatide; HM3KOYAaCTOTHRIE IUTOIAOKH C
BEepTHKANbLHBIX (POp- BEPTUKAIBHO HAIpaBJIEHHBLIMH HIH 1-
Max MUOCOUOHBIMUA KONeOaHUAMH, HMIIYIb-
cioe BUOpOyCcrpolcTBO; (opmMOBaHHe
B KacceTax
O6remHEIe 3TeMeH-  Hu3kouacToTHbIe BHOponmolnanks:
ThI 3aHHH H COOpY-  TINMYyOHHHOE M HapyXHoe BUOpPHpPOBaHHE,
XeHUH iotiaiki ¢  MHOINOKOMINOHEHTHBIMH

KoneGaHuaMu
1}
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O6opynoBaHue H cnocobsl GopMOBaHUA
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HNanenus, otHocAaume- HaBecHble BHOpaTOpbl;

CA K OpyI'dM Ipyn-
naMm, HO gopMyemble
B BEPTHKANLHOM I10-

NOoXeHUH (Halnpumep,

TpyOBlI H KONBLLA
bonplOro nyamMerpa)
KoHCTpY KUMHU THRIA

KONOHH, CTEH N T.1

Ipu3mMaTUueckue
CIUTOWLHbIe (pUre-
MU 1 DATKH, KONOH-
Hbl, CBau, ONOPbI N1Y-

el

nepeBHXKHON
BUOpoCepaeuH K UK HapyxHasa Bubpo-
onany0Ka; TrOpPU3OHTaIIBHO BUOpHUpYIO-
umM# cepneunux (Bubpoxonokaon) ; mno-
MK ¢ MHOTOKOMIOHEHTHLIMHM KO-
nNebaHUuAMH

Buytpeutee ¥ onanyfounoe sudpupo-
BaHue; UMIynbCHbIe BUOpOYyCcTpOHCTBa;
INICIAZAKH € MHOFOKOMIOHEHTHLIMHU
KoneHaHu A MU

FNopusonTaneHoe (ripoaosisHoe) BUOPH-
poBaHHe B CoUeTaHHH C BHOpOHpHIpY-
30M HIIH CKONB3IAUWMM BUHOpOWITAM-
nom; yIoapHO-BHOpauHoOHHBIC BUGpOILIIO-

HU#l TeKTpoleperaun) manky 6aouHoro ™Mna

[mnHHapHYeCKHe
(TpyOb1 1 TpyBuaThie
CBaH)

ITnockue u pebpuc-
Thle UTHThI

[IycTOTHbIE TUIHTHI

IoposxHble 1 a3po-
IpOoMHBIE TUIUTHI,
[UIMTEI TIOJiOB ITPOM-
30aHHA U T 1.
JUTHHHOMeEpHBIE C
NpAMONMUHeAHOR WIH
CJIerKa H30THYTOH
OCBIO H NOCTOAHHBIM
[lofepeyHbIM ceye-
HHEM, 4 TAKXXE apou-
HOTO THHIA

HBoAKOH KpHUBH3HBL
(arteMeHThbl cOOPHBIX
CBOAOB-000NM0UE K)

BubpoueHTtpudyruposaiue (npu ua-
MeTpe 1o 1,2 W mnuHe go 25 M) Bep-
THKanbHBIe (opmMbl ¢ BuDpOBaIaMH
(nmpu muHametrpe 1,62 U [JIHHe 4-—
10 M) ; HU3KOUACTOTHBIE YAapHO-BUOpa-
LHUOHHbIEe MNOILUANKH C BEePTHKAILHLIMH
KoneBaHuamMy (Ipy  puamerpe no |
H Jy1uHe 10 8 M)

Bubponnomanku, subpoiwramms;, BHOG-
POIIpOKAaTHLIE U CKOJb3fdile BUOpO-
yCTpoRCcTBa

BuOpauuoHHble, yOapHO-BHOpallMOHHbIE
IUTOWIA/IKH C NPUI'PY30M H KOMIUIEKTOM
nycroroobpazosarenei: MaUMHBI ¢
BUOpPOBKIIAJIbILIAMU Y NIPUT'PY30M
[losepxHocTHbie BHOpaTOphl; BHOpO-
peiku; MaumMHLI ¢ HaBeCHBIM BHOpoO-
o0opydoBaHueM; cKonb3dgume BHUOpo-
ycTpoicTrea;, BHOpoIlipeccsl
Cxone3siume subpoycrpotersa; BubSpo-
IUTOLIIAdKH C IPUTPY3OM

CrauyoHapHble BHOpOLITAMIIBI

6. BHUBPOOOPMOBOYHOE OBOPYJIOBAHHE

6.1. OcHoBHbIMM KIacCHPHKAMOHHBIMY TIPHIHAKaMU BHGpodopmoBOUHOTO 0BOPY-
JOBaHHA ABAAKOTCA: cflocob ¢GopmoBaHUA, XapaKTep H HaNpaBlIeHHOCTL korebauHult,

COOTHOLLIEHHEe BBIHYX3OUMX H COGCTBEHHBIX YacToT Konebanu#, Tvn BHbpoBo3ByauTe-
s, YOO KOoNneOnioupxcsa Mace.

12
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Puc. 2. Knaccucpukauus BubpalHOHHBIX IDIOHIAJOK

6.2. llo cnocoby BuOpaioHHOTo POpPMOBAHMA MALLMHLI MOXHO NOAPa3neNHTh Ha
BUOpomMIOBIaikY, YCTAHOBKH C TOPU3OHTANIBHBIMY KOJIe0aHHAMH, BHOPOUITAMIILI, CKOJIb-
3AUme BHOpONpoTsaXkHbIe ycTpoHcTBa, rNyOuHHLIE BHOpOMAlIMHLI, (POpMOBOUHLIC yCT-
poficTBa KOMOHHHUPOBaHHLIX TUIIOB.

6.3. Ilo xapakTepy M HanpaBleHHOCTH KOJIeDAHHA MaLMHLI NONpa3eNnsioT Ha: rap-
MOHHUYECKHE C HanpaBJicHueM kornebaHuf B BepTHKabHOR HIM FOPH3OHTANIIRHOWR MNoC-
KOCTAX, FapMOHHUYECKHe KpyroBhle, HerapMoHHueCKue (ynapHo-BHOpauUHOHHBIC H y[iap-
Hbie) C HafpaBfieHHeM YIDIOTHAKIMX BO3AeficTBUHE B FOPU3OHTANILHON WK BepTHKAND-
HOH® MIOCKOCTAX, MallliHbl € MHOTOKOMIIOHEHTHRIMH KOoJIeDaHHAMH.

6.4. Tlo COOTHONMIEHHIO BBIHYXIalOLMX U coBCTBeHHBIX vdacToT kKonebaHuil BubOpoO-
(popMOBOYHbLIE MALLUHHBI ACNAT Ha pe3OHaHCHBIe H 3ape30HaHCHBIeE.

6.5. Ilo Tuny BubGposo3byaurenss dopmonouHoe olopyHAoBaHHe MOApPAa3AeNAIOT Ha
MallMHbBl ¢ AeCanaHCHBIM, 3NeKTPOMATrHHTHLIM, KPHUBOUIMITHO-IMATYHHBIM BHOpoBO30OY-
mrTeneMm Konedbanui.

6.6. Ilo wicny xkonebmoumxcsa macc BHOpodopmoBouHoe obopynoBaHHe HeNAT Ha
MaUMHBI OAHOMACCHBIE, [(BYXMACCHBIE H TPEXMACCHBIE.

6.7. OTnHWMTENLUBIM (IpU3HaKOM BUOpoNNonanky ABRNAETCH BOBNeUeyue B Koneba-
HMA popmbl ¢ BETOHHOR CMechio, yCTaHOBIeHHOH Ha pabouyeM opraHe maumMsl. Pabounht
OpTan Moxe1 DbilrL BLINONHEH B BHJIE CINMOUIHON paMbl HIIKM COCTOSEH H3 HECKONbKUX
CEKUHHA.

6.8. Knaccupukaumss BuOpOINOMIANOK 0 OCHOBHBIM fpH3HAaKaM INpHMBelieHa Ha
pyuc. 2, CxemMbl OCHOBHbBIX BUOOB BHOPOMIOWIANOK NOKAa3aHbl Ha pHC. 3.

6.9. IInowagka ¢ KpyrosbimMy konebauuamu (pHc. 3,a) npeactasnder coBo#t cryroil-
Hyl0 paMy C MNpHKpPErUTeHHbIM K Hell OOHHM HIIH HECKONBKHMH BHOpPOBO30YMMTENAMH.
Takde AAOLIAAKH MMEIOT OIpaHHUYeHHOe TpUMeHeHHe H HCIONBb3YIOTCH AN (HOpPMOBAHHA
vinenuil veSonuiux pazmepos ¥ mace (h=0,2 m, m=1 1). [lapameTpb! HX Konebaunit:
aMIIIU Ty Oa Uo =0,3...0,5 mm, vyactoTra f =45...50 T'u.
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Piuc 3. Cxembl OCHOBHBIX BHA0OB BHOpoIUIiomanoK

| ~ paGouuil opean; 2 — giopma ¢ Beronnoll cmecvr; 3 — subpoeo3byourens koneba-
Huu

s A A
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6.10. Bubporuvionlagka ¢ HarnpaBiieHHbIMH KonteGaHusAMU (puc.3,6) COCTOMT U3 pH-
na cexuuil, Ha KOTOpPLIX 3akpelimeHbl yHHdHUMpoBaHHbie BHOpoBIloKH, CHHXPOHHLIE N
ciH¢a3Hbie Konebanud Korophlx olecneyHBalOICA YCTAHOBKOW CHHXPOHH3IATOPOB.
BuOporuioniaiky Takoro THNA IPUMEHSIoT AnA (HPOopMOBaHMA IDIOCKHMX Hapedufi h =
=0,3 .0,4 M 13 MUIONOABHXHBIX U YMepeHHO XeCTKUX DeToHHLIX cMecelt, [1apaMeTphl
konebaHuM : AMIUTHTY 1A U ={Q,4...0,6 mMm, vacTtota f =50 I'1.

6.11. Bnﬁponnom.am{a C MHOMOKOMIIOHEHTHBIMH KoreOauustMu (pMc. 3,8) npencras-
nfer cobolt paMy ¢ ykpeiieHHbIM Ha Helt BubpoBo30ynuTesieM ¢ BepTHKAIBHLIM BAJIOM,
Bubponnoiuyaiky NpHMCHSIOT 1A POpMOBaHHA HM3RENHNA K3 NMOUBHXHBIX W JIMThIX Oe-
TOHHBIX cMecel. [lapamerpnt konebaHu#t: aMnnuTya TOPH3OHTANBHBIX KOJIeOaHuH
Ur = 0,6.. 0.8 MM; aMIUIMTYda BepTHKaILHBLIX KoJieGanHii U =(,2...0,4 MM, vacToTa
roneGauufy f =24...25 'y

6.12. Yci13HOBKa TopH30oHTanbHoOro feficteua (puc. 3,2} npepcrasnser coboit gpyx-
MUYCCHYK CHCTeMY, COCTOAWYK M3 pe3doHaHCHON "akTUBHON Macchl, K KOTOpOR Kpe-
MUTCR BHOpOBO36YIMTENB, M "MAacCHBHON™ Mmacchl, Briovamllet paMmy U ¢popMy c¢ Ge-
TOHHOR cmechbio. O0c Macchl coeMHeHbl Mexay coboff yupyruMH CBE3SIMH, XeCTKOCTh
KoTopbiv BbIOHpaerca Taknum obpazom, yrobBhl yclaHoBKa paBoTana B OKNJIOpPE3OHaHC-
HOM pexume KomeGanu#. Onopel ’akTMBHON™ M ’'MaccHBHON’™ Macc HpeACTaBNRIOT CO-
Ooit MTKHe yIpyrite aneMcHTH], obecrieudBalolide BUOpousonguupo $yHoaMeHTa.

BuGporo3bymurenn moryt co3faBats konebanus GopMbl Kak HalpaBieHHble (npo-
DONBHO-TOPH3OHTANIbHBIE) , TaK U nNunTHUeckHe. [IpuMeHsiiorcst BUOPOYCTaHOBKH A
dopmoBatig  JINMHHHOMEPHLIX H3jteniui. [lapaMerpsl KoneBauuit: ammnutypa U, =
=0,4...0,8 MM, vactora f =45...50 T °

6.13, Ynapio-siGpanyonnad wioltanka (piac 3,0) coctouT M3 KoJeBnoumxca B
BCPTHKANBHOM HatlpansicHiyt pamel ¢ opmMoR H ypaBHOBeitmBawpulel pambl. Mexny
HHMH DacrnoNiOXXeHLl NOMNCPIMBAKILKE ynpyrue CBA3M M Oydepa, CoyaapAOLLHecs
TONBKO NpPH BCTPEYHOM IBHXEHHH KoAcOnoUMXcA paM. YpaBHOBelUMBAKOILAA paMa yc-
TaHOBNIcHa (fa ynpyrue ornoprl. Konebauus Bo30yxpmaiores KpUBOIMIIHO-LIATYHHBLIM
NPHBOJ/IOM ¢ YNpyrum uatyHom. Ilnoitapka npuMensgercsl wis GopMOBaHHA H3Oeuit
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Puc. 4. [IpuHunnmManbibie CXeMbl NOBEPXHOCTHBIX BHOpO-
MallUHWH NOJTHOI'O BO3OeACTBUA

a — aubponpecc 0OOHOMACCHbIU; O — 8uOpowuTaMn 08yXx-
MAccHbld; 8 — qubponpecc OOHOMACCHbIU ¢ NHEEMO-
npuzpyisomMm; 1 — Gerornas cmecs; 2 — ghopmyemoe us-
oenue; 3 — gubponpuzpys; 4 — 08yxmacchviii 8ubpo-
npuzpys; 5 — nnesmonpuzpys

H3 MAJIOMIONBHIKHBIX H XeCcTkHX OeToHHBIX cMmecedt JlapamMeTpbl xonebanufi: aMINHUTY-
aa Konebanu#t (nonypasmax) Uﬁ =4...10 MM, vactota f=10...15 I'1.

6.14. YpapHo-suOpantmoHHasa ruouiagka (puc. 3,e) COCTOMT H3 OTHENbHbIX 6MOKOB,
Ha KOTOPBIX 3aKpeluleHb! orpaHHuMTeNny xoneGanu. Ilpy xKonebannuax ¢popma oTphIBa-
ETCA OT QUrpaHHuMTeNe!t U (Ipy BCTPEUHOM IBHOIKEHWH MIPOUCXOOUT coyaapeHHe popMel C
bnoxkamu. IlpuBogomM sABnATCHE BHOpOBO3OYmMTENIM oO0llero Ha3HaueHHS, yCTaHaBJIH-
BaeMble [10 IBa Ha KaXbIit Onok. [Inomanky npuMeHAOT Wi QOPMOBAHUA HIOCIHA U3
NONBHXHBLIX ¥ ManonoaBHXHbIX cMmeceft TlapameTpbl xoneOGauu#i: amnnHTypa (nony-
pa3max) Uo =0,8...1,0 mm, yacrota =25 Iu.

6.15. Ynapnaa (kynauxosas) mnoumagka (puc. 3,%) COOEpXHT paMy WA KpelvleHuA
GopMBl, KyNlaUuKOBbLIe BANBI € NIPHBOAOM M coymapAwumecs ycrpofictsa. JInukenue pa-
Mbl ¢ Gopmoft oBecneunBaeTC 3a CueT ee MOAEEMa C AOMOWIBIO KYNAaYKOB HA 3aJaHHYI0
BLICOTY H nocnepyioulero mnajgeHHs Ha 3fieMeHTBhI, YCTaHOBAeHHEBIE HAa OMOPHOH pamMc
[TppnMmensterca mnowmaaxka ms $bopMoBaHMA M3NeNMUH H3 XeCTKHX OCTOHHBLIX cMeceR
Pexumbl xoneGanuit: BbIcOTa nonwema pamMel ¢ dopmo# 3.7 MM, Hacrora ynapos
2...4 Tu.

6.16. IloBepxHOCTHBle BHOpOMalUmMHLI I YIUIOTHeHHR 6e€ToHa - 3TO Kiacc Ma-
ILIMH, ¥ KOTOpbIX BaauMoOeHcTBHe pafouero opraHa ¢ GeroHHOH cmecbiO OCYLUeCTBIIA-
€TCA Yepe3 MopH3OHTANBLHYIO, HAKIIOHHYIO WAYM BepTHKaNbHYI0 OTKPLITYIO [OBEPXHOCTHL
dopmMyemMOro uanenus.

[Ipouecc ¢opMOBaHNA NOBEPXHOCTHLIMH MalUMHAMHK OCYHIeCTBIAETCA nNMOO fipu
B3anMoneficTBHn pabouero oprava no Beef Iploulagy MI3IAWIMA — MallliHbl [1OAHOTO
Bo3fedcTaus (Bubponpeccsl, sulpoturamnel), nubo nocnepoBaTeNbHLIM YITIOTHEHHEM
[IPH B3aWHMHOM [epeMeilleHUH MAlMHBI M H3eNUA — MAlIUHELI TOCNeJ0BATENIBHOTO BO3-
neficreust  (BHOGpope#kH, BHOpoHacakH, CKONp3IAUME BUOPOLITAMNBI, BHOpONpoTH -
Hble YCTAHOBKH) .

6.17. MaumHbl ogHOBpeMeHHOro Bo3aefcTBus BKI0uYalOT BUOponpeccb! H BR6poO-
wramMnbl (puc. 4). YmnoTHeHHe Ha 3THMX MallMHaxX OCYIUECTBJIACTCA ICAYIOHMM 06pa-
3oM. beToHHYIO cMechb 3aceinmaror B QOpMy, nmocie yero paboudit opraH fpecca Hiau
LITaAMMNa, IepeMellasich MO BEpTHKAJIK M OOHOBpeMEHHO BUOpHUpYH, NMPUBOIKUT CMeECh B
COCTOSIHHE THKCOTPOIHOI'C pa3)XHXKEHHA H H3 pa3KHXXeHHOH cMecH QopMyeT HaAeIHe

BuOponpecchl NpuMeHAIOTCA g U3NeNHH NpocTOR KOHGMUry paitiHi, a BUBpoLITaMIIb
A Mafennit yenoxxeHHo KOHDUTYpaumnu
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Puc. 5. Cxema paGoThl BUGpOMaILIMH ]
a — cxoas3awuil eubpowramn: 1 — pabouuu
opean; 2 — eubpo8o30youTend; 3 ~ gopmac
GeToHHOU cMecvio; 6 — dopmylowuu azpeear
¢ subponpoTaxHelmM ycrpoucréoM: I — nop-
ran yCcraHoeku; 2 — pama paboye20 opz2awna;
3 — ¢opma ¢ Geronnol cmecblo; 4 — 3a2na-
wugawowaa naura; 5 — 8ubposo3byoureas;
6 — paGouuii opean; 7 — BETOHHAA CMECh, 8 —
OyHKep-HaAKONnurens

Hnsa peanu3aumu npoueccoB BHOponipeccoBaHns ¥ BuOpourraMnoBaHUa HeoOxoouma
npenBapHTeJIbHAA pacKJyiaJlka cMecH npH o0eCligUeHHH TOYHOTO e€ JO3HPOBAHMA C YUETOM
KOH(MUTYpallUU npodUs NU3OeJTUA.

OcobeHHOCTRI0 3TOr0 KJ1acca NOBEePXHOCTHLIX BUOpoMallMH sIB/ISAETCH HeoOXO M-
MOCTh CO30aHHA CpPaBHUTEJIBHO BBICOKOIO MaBleHHS B npouecce HopMOBaHHA. ITO
ofecriewiBaeTcsi ¢ NOMOLIBI0 HHEPUHOHHBIX WIH Ge3bIHEPUUOHHBIX YCTPOUCTB (TIpY K HH-
HbIX, MHEBMATHUYECKH X, THAPABIIHUECKUX WX KOMOHHUPOBAHHLIX NPUTPY30B).

6.18. K MalmHam nocienoBaTesibHOTO BO3/iei CTBUSL oTHOCATCH BUGpopelt ki, CKOJMb-
3imMe BUOpourramnsl, BUGponpoTsaxHsie yerpoictea (BI1Y).

[Ippununn paboThl BHOpOMAUMH MOCHENOBATENRHOTO NelCTBUA 3aKIIOYAETCA B TOM
(puc. 5,4}, w10 pabounii opraH, NowieoBaTeNbHO MepeMelllasich BOOTL OTKPLITOH YacTy
H3denus, NpoH3BOIMT paboTy no ero yruoTHeHW1o. Hanboree coBeplueHHble paGoune
opransl (BI1Y) conepxar Mexannamyl Ans pacripegesiedus GeToHHON cMecH, YIITIOTHEHMSA
€€, a TaKXe JarltaXXuBaHUs NHLUEeBOH MMOBEPXHOCTH.

BuGponpoTtsaxHoe ycTpoHcTBO (pHcC. 5,6) COCTOMT M3 BGyHKepa, B KOTOpPOM GeTOH-
Hasgd CMeCh, NocTynawmas K3 OyHKepa-HakomuTens Gopmyioileft ycTaHOBKHU, YaCTHYHO
HIH NOJIHOCTHIO YTUIOTHAETCSA U BbUiaeTcad B POpMYy pacnpenensdioliero ycrpoicrsa mid
YKIaOKH ¥ npodHIHPOBAHHA CMECH, H CKOJIb3ALIEI'0 BHOpOHITAMIA 1A HOYIUTOTHEHUSA
H 3aI71aKHBaHHA NOBEPXHOCTH UIOETIHA.

6.19. Buifop Tina nosepxHoCTHLIX BHOpoOMaumH cnefyeT NPOU3BOIHTbL B COOTBET-
CTBHH ¢ Tabn. 2,

6.20. OmiHwTenbHas 0coGeHHOCTs INIyOGHWHHBIX BHGpPOMaHIMH 3aKTIONAETCH B TOM,
NTO HX paboun#t opraH norpy’xaeTcs HemoCpeACTBeHHO B MaccuB GeTOHHOM cMmecH, ocy-
IECTBNAA TaKHM oOpa3oM ee ymioTHeHne. KOHCTpyKTHBHO paboune opraHbl rriyGuH-
HBIX BHOPOMAUMH BLINONHAITCA LWIHHAPHYECKAMY WIH IUI0CKOCTHBIMH. Llununnpu-
HECKHHA COBeplliaeT KpyroBble KoneGaHus, a MIIOCKOCTHON — HampaBileHHbIE.

6.21. HauGonec nenecoofpasno npumensaTs rnyGHHHbIE BHOPOMALHBI NIpH YIIOT-
HEHHH OeToHHOM cMmecH momBydkHOCTBIO 1..6 cM. 30Ha yIIIOTHEHHA XapaKTepuayercs
pagsycoM R HNH panbHOCThiO pgefferBus D. BenuuMHa 3TMX napameTpoB 3aBUCUT ITIAB-

HbIM 06pa3oM oT maMerpa paGovero opraia d UWIHHOpHYeCKOR BHOGPOMAILMHEI M I1K-
pHHbI pabouero opraHa b rnockolt BubpoMaumuel: R = (4...5)d; D = (1,5...2) b.
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Puc. 6. Pyunsie rny6unHble BUSpoMalmMHbl cO BCTpOEHHBIM H BbIHECEHHLIM IBHIa-
TeJIEM

1 — xopnyc; 2 — debaaanc; 3 — anekrpooguzarend

6.22. Iloppaspensaorca rmy6uHHbBIe BMOpoMallMHbLI Ha pyuHEBle H NMoaBecHble. Pyu-
Hbie Maccoft J5...30 Kr npumenHsmioTcAd npH HOpMOBaAHMM KpynHOraGapMTHBIX H3pent
cbGopHoro xeneioberoHa, NpeHMyLIeCTBEHHO NPH CTEHOOBOH cxeme Npou3ponacTBa. [1po-
H3BOOHTENBHOCTD PYUHBIX MAIUMH 3...5 M3/q. [lopsecHrie, macco#t 100...800 kr, Haubo-

Jlee LMpOKO MPHMEHAIOTCA NPH BOIBEOCHUM pa3NHUHBIX THAPOTEXHHUECKHX COOpYXKe-
HUl. IIpoH3BOOM TENIBHOCTL 2THX MaumH 20...50 Mafll.

6.23. Haubonee xapaxkTepHbl OBa THIA PYUHbLIX BUOpOMalUMH: ¢ BbIHECEHHBIM H
BCTpOEHHbIM NieKTpoasHrarteneM (pHc. 6). B maumHax ¢ BhIHECEHHBIM JIEKTPOABHUIa-

TENEM HCNONBIYIOTCA TNPEeHMYILECTBEHHO IU1aHeTapHbt BUOpOBO3OYymMTENnk, a ¢ BCTPO-
EHHBIM — OebanaHCHBIN.

6.24. [InockocTHble BUOpoMalmubl (pucC. 7) BBINONHAIOTCA C BbIHECEHHBIM H BCTPO-
€HHBIM NpUBOOOM. IInA rnonyueHNss HanpaBlIeHHBIX KojebaHuil Hcnonbayerca 3dpdekr

CaMOCHHXpOHHM3allMH [BYyX BuGpoBo3Gynuteneit, OOBEOMHEHHBIX J>KeCTKOHR CBA3IBIO
(mnuro#t) Ha MATKOH NOOBECKE.

6.25. Ilpn BeIGOpe THNa mMyO&uHHOro BHOPOBO3GYHIHMTENA ciae/yeT YUMTHIBATH pac-

CTOSSHHE MEXAY CTEpXHAMH apMaTyphl, KOTOpOe HOJIXHO COCTAaBMATEL He MeHee 1,5 mua-
MeTpa BHOpOHaKOHEUHH Ka.
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Puc. 7. [InockoctHas rnyO6uHHas BHOpoMallMHa
m 1 — xopnyc; 2 — debananc; 3 — anexrpooguzareas
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6.26. KacceTHble YCTAHOBKHU IMpeJICTaBAAIOT cOOOH KaTeropuio MallHH, B KOTOPBIX

ocyluectBnaeTca GopMoBaHHe M TepmooOpaborka N3Oesini ONHOBpPEMEHHO B HECKOJIb-
KHX OTCEKaX.,

6.27. KacceTHas yCTaHOBKa COOEPXHT MHOTOMeECTHYIO KacceTHyo ¢dopMy (oT 2 Ho
12 otcexoB) u ycrpofictBo 1A cGOopKH H pa3boOpKH ee.

KOHCTpYyKUHS YCTAaHOBKH 3aBHCHT OT KOJMUECTBA M THIA H3TOTOBJIAEMBIX H3[elNH,
cnocoba BUOGPOYINOTHEHHS M TUMa pacnanyBouHoro ycrpoiicTtBa. B npolecce pacnany6-
KH H NOAMOTOBKH K (GOPMOBAHMIO OTHENBHBIE WIeMEHThI KacceTHON ¢dopmel (pazgenu-
TenbHble LIMTHI) MOTYT NepeMellaThCa NMapavieNIbHO OpYyTr APYTY, IIOBOpPauYHBATLCH BOK-
PYI BEPTHKLIBHON HITH MOPH3OHTAIILHOH OCH.

6.28. KacceTnyw ¢GopMy BBLINONHAIOT U3 pAda TelNIOBLIX CTEHOK, MeXAY KOTOPBbIMH
YCTaHOBJIEHbI pa3fleNTMTeJIbHbLIE IHCTBI. TeNNoBbLIE CTEHKHU M pa3feIMTEeNIbHbIe JIKCTHI CHab-
eHbl COOTBETCTBYIOLIEeH GopTOCHAacTKOR M NMpoemMoobpazoBaTeyisiMy. B oToeNnbHBIX Cily-
yasgx KacceTHad popmMa MoxkeT ObITh BLITONHEHA TONMHLKO H3 TEINIOBLIX CTEHOK.

6.29. YmnoTHeHne GeTOHHOM CMeCH B KACCETHLIX YCTAaHOBKAaX OCYILUECTBIISACTCHA C
NOMOULIO:

HaBeCHbIX BUOpaTOPOB, NMPUKPENNEHHbIX K TOPLAM pa3sieNUTCNBHBIX JIUCTOB,
riny OHHHLIX BHOPaTOPOB;

OTANBHBIX BHOpoONokos unu BuOpoBanos, NpUuKpeIiieMbIX Ha HAPYHHBIX CTeHKaX
KpaHHHMX LUHTOB

6.30. Ilpu Mcrnonk30BaHUH HApYXHLIX BUOPATOpPOB, NPHKPENJISEMBIX K TOpLIaM pa3-
NenUTENbHBLIX JIHCTOB, PEKOMEHOYIOTCS BuGparops! ¢ yacTtoTol konebGauu#t 25 u 50 I'w.
[pu onpeneneHu MOILIHOCTH BHOpPAaTOpPOB cliedyeT PYKOBOJCTBOBATHCA cooOpakeHHsA-
MH HOOCTHXEeHHA HHTEHCHBHAIX peXHMOB BUOPHpPOBAHHA M KOHCTPYKTHBHBIMH yCIIO-
BHAMH.

6.31. Haubomnee ueniecoo6pa3Ho Ha KaxKaoM H3 pa3fleNUTETbHBIX JINCTOB yCTaHaBIIHU-
BaTb OBA BHOpaTopa, MO OHHOMY C Kaxno# cropoHsl. [Ipu 3TOoM BHUOpaTOpbl Clielyer
yCTaHaBJIMBATh B BepXHeH TpeTH nucra Ha paccTtofsHHM He MeHee 500 MM OT BepxHel
KPOMKH H pOoTOp BHOPAaTOpPOB pacnoyarats BepTHKaIBHO,
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Puc 8. Cxema yCcTaHOBKH BUS-
‘ pPaTopoB Ha BepxHeR 4acTH pa3-

HENTUTEeNbHEIX TUCTOR

I — rennoean crenxa, 2 — pas-

oenurensubii aucr; 3 — KDOH-

wrein, 4 — subparop
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Pic 9 Cxema ycTaHOBKH pac-
HO pH bl’x KO H yco B s i L L L L L L
!l — renaosaa crewxa; 2 -
pazoeaurensudviii aucr;, 3 —
Ooprochacrka;, 4 — ynaoruu-
reas; 5 — KOHyc; 6 — pacnop-
HaR wWwraHea; 7 — YnaorHu-
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6.32. B cnyuae U3rOoTOBNEHUS I'YCTOADMHMPOBAHHBIX H3IEIHH CIIOXHOA KOHGUI'Ypa-
MY C ApOeMaMH, 3aTPYIMAIOIIMMH YKJIAOKY W YHIoTHeHHe GeTOHHOM CMecH, MOXeT
ObITE peKOMEH/I0BaHa YCTAHOBKA Ha KaXAOM pPa3leJIMTENIbHOM JIHCTe YeThIpex BHOpaTo-
POB, O OBa Ha NMPOTUBOIMONOXHBIX Topuax Ilpu 3aToM oauMH BHOpaTop ycTaHaB/IMBacT-
Cd B HMXKHeH TpETH NHCTa, a Apyrofi — B BepxHe#t B mpouecce yKnaakKH H YIUIOTHEHHSA
CMECH He PEeKOMCHIYETCHd ONHOBpeMeHHOoe BKIWUYeHHe BUOpPATOpPOR, YCTAHOBIMIEHHLIX
B BEpPXHEM H HHXXHEM YPOBHAX

6.33. C uenpio NoBblllIeHHS HHTEHCHBHOCTH BUOpHPOBaHHA, BOIMONXHOCTH HCTIONDb-
30BaHHA Oonee XeCTKHX OETOHHBIX CMecCe M NOBLIMEHMA OJHOPONHOCTH HX yIUIOTHE-
HHS peKOMeHOyeTCAd YCTAHOBKAa [OMNOJIHMTelIbHOTo BUOpaTOopa Ha BepxHeR KpoMKe
KaXOoro M3 pPa3feSIMTeJILHBIX JIMCTOB U BbINOJIHEHHE KOHCTPYKTHBHBIX MEpONpHsSTHH,
obecneuHBaoOLMX JIMKBHIAUKIO 3alIeMIIEHHA pasHelIUTeNIbHBIX JIMCTOB B Iipouecce o6xa-
THS NaKeTa.

6.34. JononHuuTenbHbI! BHOGpaTOp (leflyeT pacrojaraTth B UeHTpaTbHON YacTH pasfe-
IMTENBHOO NINCTA HA CllelManLHOR Mnoulanke TakuM ofpazoM, vTolel poTop RUOpATO-
pa HaxOOMJCS B TOPH3IOHTANILHOM IIOJIOXKEHHH, a OMOopHas MIollnaakKa HaxOJIHNach B
NNOCKOCTH pa3fe/INTe/IbHOTO NMHcTa {puc 8)

6.35. YactuyHoe oCBOoOOXJeHHe pa3fesIMTeNbHbIX MHCTOB OT 3allleMJIIEHHS MOXeT
OLITH OOCTHTHYTO HCIOJIb30BE@HHECM pacNOpHBIX KOHYCOB CIHelHanbHOR KOHCTpPYKUHMH
(MONHLI KOHYC C pacnopHOEH wWTaHroft) , obecrneuBaOIMX Nepeaady pacrnopHbIX YCHITHA
TONLKO HAa TennoBble CTEHKH (pHC 9) OIOnemMeHTbl GOPTOCHACTKH BBINOJIMSAIOTCA [PH
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Puc. 10. KacceTHas yCTaHOBKA Ha ynipyroM OCHOBaHHH
1 — poma; 2 - eubpobanka; 3 — 8ubpobaok; 4 — naKer TEPMOWUTOS; J — MEXAHUIM

pacnanyOxu;, 6 — ynpyzue onopsi

3TOM C MHHYCOBBIM JOoNnyckoM B 2...3 MM, a oOpa3sylowmhica 3a30p fiepeKpbIiBaeTcsa yIi-
JIOTHHTEJIbBHBIMH BTYJIKaMH,

6.36. C uensioc noBbilleHHA 3 deKTUBHOCTH BHOPOYIUIOTHEHHUA H HagexHocTy padbo-
Thl 0BopynoBaHHA HenpepblBHOEe Bpemsa paboTel MpHKperUiieMbIX BHOpPAaTOpOB He HOJIXK-
HO NpeBBIL2TH 2...3 MHH, C NOCHENYIOUIMMH NnepepbiBaMH B TeueHHe 6...8 MuH. B cooT-
BETCTBHH C YKa3aHHbIM Nogauy GeTOHHON cMecH ciiefyeT IJIAHKPOBaTh TAKHM 00pa3om,
yTo6bl B TeueHHe 2...3 MHH CMeCh NoHaBaslach B HepBble IBa OTCEKA, 3aTeM B NOCNEAYIO-
Me ¢ BO3BpallieHHeM K IepBBbIM OTCeKaM [0 TeX Nop, NMoka ¢popma He OyneT 3arnoiHe-
Ha MOJIHOCTHIO.

6.37. Tlpy HCHOABL3OBAHMH HONOJMHUTEIBHLIX BUOpPATOpOB, yCTaHOBJIEHHBIX Ha BepXx
HeH KpOMKe pa3fe/THTe/IbHbIX JIMCTOB, BKIIIOYEHHE HX [OJIXKHO OCYIUEeCTBAATHCA NMoo4epen-
HO ¢ DOKOBBIMH, YCTAaHOBIEHHLIMU IO TOpUaM.

6.38. HcnoneaoBanue MyOHHHBIX BUOpaTOpOB MOXeT OBITL PpeKOMEHAOBAHO B CJy-
Yafdx, KOrma HapyxXabie Opukpennsaemsie BUOpatopbl manosddexmBHLL (Hanpumep,
B CJ1y4asdX BBIMOJHEHUA KacCeTHOH OpMBI U3 TEMJIOBBIX CTeHOK 6e3 pa3meNMTelIbHBIX
JIHCTOB) , a TaKOKe B CJIyvae NOBbIIUeHHA TpeGoBaHHN K KayeCTBY NMOBEPXHOCTH H3CIIHIL.

6.39. BriGop THMa BMOGpaTopoB HONXKEH OCYLUECTBIATBCH C yueToM TpeGoBaHuH,
H3JIOXKEHHBIX B JIpHJI. 3, a TaKXe C YYeTOM KOHCTPYKUMH apMaTypHbIX KapKacos.
[IpennoutHTenbHo Hcnonb3oBaHHe BHOpaTopos c uacTtoTolt komebanuft 8000. . .
.+ . 12 000 xon/mun.

6.40. C uennio MoBbIIeHHS KaYeCTBa YIUIOTHEHHSI W CHHXKeHUH TPYIOEMKOCTH paboT
PEKOMEH1yeTCA HCNOJNIb30BaHHE TpaBepc C HpnAHOod rmy6HHHBIX BUGpaTopoB. [logbem
H norpyXeHue BHOpaTopoB B 3TOM cliyuae MPOH3BOAMTCA C MOMOILUBIO CHEUMATBHOTO
MEXaHH3Ma WK KpaHa.

20



Tabnuua 2

Cnoco6 BHOpoyIUIOTHEHUSA T AmMmnntyga cMeuleHHft | TlomeaxadocTs
B IUIOCKOCTH, NepleHy- | 6eToHHOH cMe-
KynsipHo#t noBepxHocTH | cu OK, cM
LLHTOB, MM
nycTol OTCceK inommﬂ OT- |
CeK
[Ipukpernaemeoie BUGpaTOphl Ha pal-
OEJIUTENIBHBIX JINCTaX, B TOM YHCJIE:
BHOPATOPLI 110 TOpLAM 0,3...0,5 0,05...0,1 10...12
TO )Xe, Ha BepXHel YACTH JIHCTA 0,4...0,6 0,15...0,2 6...8
[Ipukpennsaemble BHGpaTOpPHI Ha pa3- 0,5...0,6 0,2...0,25 S5...6
OENUTESIBHBIX NHCTaX NpH 0CB 06O XKle-
HUM OT 3allleMIIeHHA
I'ny6uHHbIe BUOpaTopLl 10...14

Bubpoimoku Ha HapyXHBIX CTeHKax 0,6...0.8 0,3...0,35 3..:4
KpaHHHX UMTOB NPH yIpyroM OMu-
paHun Nnaxera

6.41. B cnydae ucnonb3oBaHHUsA LieHTpaJIH30BaHHOrO BHOponpuBoOa B Buae BHOpo-
Gnoxkos {(puc. 10), ycranaBnuBaeMblX Ha HaApYXHBIX CTeHKax KpaHHHX LIHTOB, KacceT-
Hyl0 yCTAHOBKY PEKOMEHOYETCA yCTaHaBJIMBAThb Ha yHpyroe ocCHoBaHHe (pe3HHO-MeTall-
JIMYECKHE OMNOpHI) .

6.42. PexoMeHnyeTcss Hcnonn3oBaHue BHOPOONOKOB ¢ BepTHKAJIBHLIM BaJioM, YCTa-
HaBJIMBaeMbIX Ha XeCTKoH pacnopHoHd pame. C Lenbl0 CO3JaHHUA MNOPHIOHTANIBHBIX KOJle-
GaHu#l, NepneHOMKYNAPHBIX IUIOCKOCTH QOPMYEMBIX H3OeNHit, Ha paMe YCTaHaBNHBAKOT
O8a GNOKa CO BCTPEUHBLIM BpallleHHeEM POTOPOB.

6.43. Pacuer BuSponpuBofia H ynpyrux onop NpPoH3BOOUTCA B COOTBETCTBHH C PEKO-
MEHIAIH AMH, HATTOXKEHHLIMHU B IIpHIL. 2.

6.44. Nomgsu>xHOCTL OETOHHLIX CMeceft, HCMOMB3YEMBIX NpH H3ITOTOBIEHHH HIAENHHA
B KacCCEeTHBLIX YCTAaHOBKAX, Ha3lHAuyaeTCsi B 3aBHCMMOCTH OT [IOCTUTHYTBHIX [TapaMeTpoOB
BUOPHPOBAHMSA M KOHCTPYKUHHM H3OeHH M MoXeT OBIThL IIpHHATA B COOTBETCTBHH C
Tabn. 2.

6.45. TexHudecKHe XapaKTepHCTMKH OCHOBHoro BubGpodopmoBouHoro obopynosa-
HUA OaHbl B npui. 4-9.

7. BE3BBUBPAIITHOHHOE ®OPMOBAHHE
Crnoco6b1 6e3pubpanpontoro popmoBaHnA

7.1. K cnocobam 6Oe3subpannoHtoro ¢popmMoBaHUA OTHOCATCA: NpeCcCOBaHUE, Ba-
KyyMHpOBaH{e, poJNIMKoBoe opmoBaHHe; UEHTpHGPYTHPOBaHHe; UeHTpOOexHbI npo-
KaT, HanopHoe GOpMOBaHHE, S3KCTPY3HOHHOE H MP.

7.2. [Ipecconatne NpUMEHAOT C UeIbIO JOCTHXEHHA MPOYHOCTH H IVIOTHOCTH GeroHa
B 3arBepOeBliieM COCTOSHHH, NPEBLIMIAIOUMX aHAIOIH4YHBbIe NMOKa3aTeNd BHOpHpOBaH-
Horo GetoHa (OpM OJHHAKOBBIX BoHocogepXaHusx OeroHHblx cMeceft). Kpome Toro

21



npeccoBaHHe MO3BOJIeT YAYUUIHTH YCIOBUA TPyHOa, YMEHLUIHT:, H3HOC POPM H B psilie
CJIyyaeB COKpaTHTh 3HepreTHYeCKHe 3aTpaThl Ha GOpMOBAHHE.,

JdddexT NOBLILIEHHA MPOYHOCTH H IUIOTHOCTH IipeccoBaHHOIo OeToHa CBsi3aH C
MeHplllefl TOPHUCTOCTBI MaTepuana, [ONyYaeMOTO W3 MOABHKHBIX W JIUTBIX CMecCeH,
B KOTOPBbIX NOYTH HeT 3allleMJIEHHOTO BO3[yXa, a jipeccopaHveM yMeHbIIAIOT WX BOJO-
collep>XaHHe [0 YpPOBHSA BOOOCOLEpP KaHWUA >XeCTKHX CMecel. ilpeccoBaHHEM XeCTKHX
CMecelt yMeHBLIAKT 00beM 3allleMJIEHHOI'O B HHX BO3/IyXa.

YI1oTHeHHe MOXEeT NPOU3BOOUTHECA CTaTHUECKHM IipecCOBaHWEM H MpecCoOBaHHEM C
UM KIIHHECKHM PEeXHMOM HalOXXeHHUA HaBJIeHUd,

CramHdeckoe NpeccoBaHHE TMNPHUMEHAIOT IJIA cMecelt nmoGo#t KOHCHCTEHUMU, TIpU
nassnenun 3...10 Mlla,

B ¢cBA3HM co 3HAUHMTCNLHON BEeNHMUMHOM HaBJICHHA CTATHYECKOE NpeccoBaHMe NMPHUMEHH-
MO B OCHOBHOM s GopMoBaHUA H3nenuit HeboJpuioro pasmepa, Halipymep, TpoTyap-
HBIX IJMT, 60pAIOPHOr0 KaMHA H T.IL

HuknHucckoe nMpeccoBanHve [IPUHMEHAIOT [PpH YMEPEHHO XECTKHX, MOABHXHLIX H JIH-
ThIX CMecCHAX IS YIUTOTHeHMA OeToHa MNH YIUIOTHEHHs ¢ yHarieHHeM H30LITOUHOR BOMEI,
ucrnons3ya nasnenue nopsanka 0,05...0,4 Mlla.

7.3, JIng ynanenus u3CLITOUHON BOoAb! U3 OeTOHHONR CMecH NPUMEHAIOT BaAKYYMHPO-
paHHe. HanBonee yvacto BakyyMHupoBaHue COBMEIUAOT C NPeCCOBaHHEM,

7.4. MetonpoMm ponukosBoro QopmMoBaHHA pPEKOMEHIIYyeTCs H3TOTOBJIATL pa3NHuHble
GeTOHHBIE U XeJ1e300€TOHHBIE H3OENIHA, B TOM UMOIe NIpeABapUTe/IbHO HANpAXKCHHbIe U
apMoOlieMeHTHLIe, HMeIOIUHEe OTKPBRITYIO IUTOCKYIO IOBEPXHOCT: M TONLUMHY oT 1,5 no
20 cM, HanpHMep, ITIHTHI MOKPBITHA OO pOT, a3poOApOMOB, KaHalOB, TPOTYapOB U HOJIOB,
6opTOBOH KaMeHB, NEPETOPONKHU TPOMBIUUTIEHHBIX 30aHUN, pelueTyaThie UMU aAXYPpHbIe
[UTHTH! MIONIOB XMBOTHOBOOUECKHU X MOoMelleHUH, penbeduble 3KpaHbl NOMKUH, orpaxie-
HWS U T.11L

Hanbosiee 3pPpeKTHBHO poniHKoBoe (popMoBaHHe OIS MEITKO3epHUCTBIX OeTOHOB
H3 NneckoB niobod KpynHOCTH, 3050-1NMaKoGeToHOB ¢ Haubonbluef KpynmHOCTBIO 3epeH
aartonHuTens 10 mm,

betoH, NMoOJiyueHHBIR PONHKOBBIM YINOTHEHHEM, OT/IMYAEeTCH "OBbIUIEHHOHN IUIOTHO-
CTBIO, HPOUHOCTBIO U JONTOBEYHQCTHIO.

1.5. Uentpudyruporanme npuMenserca miss GOpMoOBaHHA TpyOUaATHIX ¥ KONbUEBBIX
uanenuht. 3TMM cnocoboM UITOTOBIAIOT TpyObl, KONbLUA, CTONKH JIHHHA 3eKTponepe-
a4, KOJIOHHBI, LINanephbl ¥ Ap.

HenrpudyrupoBaHuemM yIUIOTHAKT OeTOHHBIE CMeCH NMOOBHXHOCTRIO 4—~5 CM ocaaxH
CTAHOAPTHOI'0O KOHYCA, COCTaB KOTOPBIX MOXeT noaduparsCcs NIOOBIM pacyeTHO-3KChe-
PUMEHTANBHEIM MeTOOoM. TUMl H KPYNHOCTHL 3aNONHUTENS pernaMeHTHPYeTCs BUOOM
uinenusa. Uentpudymposanubil GeToH oTiMuaeTCA BLICOKHMM DHMIMKO-MeXaHUUSCKM-
MH XapaKTEepHCTHKaMHU,

7.6. lLieHTpoOexHbiM npoxkatoM (OPMYIOT H3NEHA KONBLUEBOI'O CeueHUS ¢ HeMep-

NeHHOH pacnanyOkoff, uTo no3BosisgeT yBeTHUMT, k03P PUILMEHT HMCMNONB3OBaHHA o060-
pyYHNOBaHHA.

LlenTpoBeskHbOt NpoKaT NpUMeHSIOT A YIDIOTHEHHS XeCTKHX DeTOHHLIX cMecelf,
4TO NO CpaBHEHHIO C TPAOAHMUMOHHBLIMH METONAMH YVIUTOTHEHHS JaeT 3KOHOMMIO lleMeHTa,
TCMNOBON JIHEePTrHUH, CHUYXKaeT TPYNO3aTpaTth], ysiyuillaeT CaHMTapHO-TUIieHHUYeCKHe YCO-
BUS TpyAa.

1.7. Hanophoe ¢opmopaHie napennit GeToHoOHacocaMM M TMHeBMOHAIHeTaTelTbHBIMH
yCTAaHOBKAMH NO3BOJIAET COBMECTHTL B OJIHOM HeNnpepbIBHOM [poliecCe YKNANKYy, pac-
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InpeneneHHe H ymioTHeHHe SeTOHHOR cMecy. ITMM cnocoboM GopMyloT NOMBHIKHBIE H
ITUThle CMECH.

Pexaimel 6e3BuOpammonnoro ¢popmMoBaHug

A. Texnonoeuyeckue pexumsl POopMOBAHUA U3Denull
CnocoboA. CTATUNECK Q20 NPECCOBARUA U 8AKYYMUPOBAHUA

7.8. Ilpu papneHHH Ha GETOHHYIO CMeECh, HAXOMSIYIOCH B 3AMKHYTOM oGneMe, Mpe-
OMIONEBAKTCA BHYTpEHHHE CHIIBI CUEIUTCHHS YaCTHIl H BA3KOCTH CHCTEMBI, NMPOHCXOAUT
cOniKenye YaCTHIL KOMIIOHCHTOB CMECH H ee yiUIoTHCHHE.

7.9. B npouecce yrUIOTHEHHS HpPeCCOBAHMCM MOUBHXHONR cmecH cOmMMXCHME YacTHLL
NPOUCXOINUT TNPH OOHOBPEMEHHOM yRaJileHHMH 4YacTd BOMbl 3aTBOpenns, NPHBOOAILEM K
CHHXXEHUIO NOOBHXXHOCTH CMECH U JIpeBPAallICHHIO €€ B XEeCTKYIO, 3 XeCTKOH cmecH —
B pe3ynbTaTe yMeHblUIeHHA 00beMa 3alUeMITIEHHOTO CMeChIo BO3 1Y Xa.

7.10. IlpeccoBanue MoOXeT NPOH3IBOOUTHLCA B CTaTHYECKOM HIH HHKJTHYECKOM
pexuMax. CTaTHueCKoOe¢ NpeccoBaHHe IpelrnosaraeT ogHOpa3oBOe MPHIIOXKEHHE Harpys-
K K CMECH M Bhifep)KuBaHKe nop Helt pno crabunusaiim fedopmanuy, BHKIHUECKOE
fipeCCOBaHHe — MHOI'OKpaTHOE ITpHJIOXKeHUEe M CHATHE Harpy3KH C onpenelieHHON nepuo-
IHYHOCTRIO. [IpH LIMKIHYEeCKOM IpecCOBaHHM BenHUYHHA GOpMYIOUIErc OaBJIEHHA MOXeET
ObITE B 50—~100 pa3 meHblle, YeM NPH CTaTHYECKOM.

JPpdeKTHBHOCTEL NpECcCOBaHHUA ONpenensiercs B Cllyuyae CTATHUECKOro AaBNEHHA TONb-
KO ero BenuudHON, a NpU HUKIINYECKOM — BenHuwHON HaBjieHHA ¥ KONMHUeCTBOM HHKIIOB
€ro INPHIIOXKEHHS, NMPH 3TOM KOJIMYEeCTBO UHMKIIOB BO3pacraeT C yBeJIHUeHHEeM TOJILIHHBI
H3Oenus.

7.11. Pexcaim npeccoBaHHs oflpeleNiAeTCA 3aBeplLUeHHEM Ipolecca yIUTOTHEHHs, T.¢.
crabunuszauyet TONMILMHBI H31eNHUA Ha OIHOM YpOBHE Y fIpeKpallleHHeM OTHE/IEeHHSA BOAELL.

7.12. 1llpH HCHONMBIOBAHMH CTATHYECKOTO MNpecCOBAHHA UIHTENBLHOCT: NPHNAOXKeHNsd
HArpY3KHM NpHHUMaeTcs He CBhIle 15—-20 MHH ¥ He JioNnblile NPOOONIHTEJIBHOCTH pHTMA
paboraloleft TexHONoOrHuecKo! NUHMH. [IpH 3TOM, BepXHHU#t Npefien AaBNeHHA OlNpeleNa-
eTcs MOILIHOCTBLIO 060pynoBaHUA ¥ BeJIMMHHOH NOBEPXHOCTH H3NENHA, a VIHTEIBHOCTS
NpHAOXEHHA — MpeKpalleHHeM [OalbHelilero yIUMOTHEHHH Oe€TOHa, 3aBHCALLETO MpH
KOHKPETHOM JaBneHuH OT KOHCHCTEHIIMY CMeCH ¥ TONIMHLI W3AeNus.

B COOTBETCTBHH C CYLIECTBYKIMMH NPOMBIIIEHHBIMH [aHHBIMH BEJIHYMHA NaBlie-
HHA NONXHa HaXOOMTRCA B AMana3oHe 28-—56 MIla npu WIMTENBLHOCTH €0 MPHIIOXKEHHA,
FHAUUTEJILHO MeHbLIeH pUTMA paboThl JIMHHUH,

7.13. IIpH npeccoBaHMH B UMKIIHYECKOM peXHMe JUIMTENIbHOCTh NPHIIOXKEHUA HAarpy3-
KM UMKIIa NpuHUmaloT nopaaka 80% ero npoaolXuTenbHOCTH, HO He MeHee 4 c. Iinu-
TENLHOCTE HMIIYNbCa olpenenserca paboTolt ruapaBiHUecKOR CHCTEMBI MpecCylollteH
YCTAHOBKH, a4 TaK)Xe IUIHTEJIbHOCTBIO BLIOCPXHBAHUA YIINOTHEHHOH CMeCH nof NOCTOAH-
HbIM [1aBJIEHHEM, B XO[Ae KOTOPOIro NpOUCXOOUT GHubTpalua BoOkl H3 CMECH.

Bepxuuft npenen gaBneHHsa obbiuHO NpHHUMaWT He Oomnee 0,2 Mlla, a w0 IMKNOB
YNbLCAUMH HATPY3IKM NpHHMMAKT ofpaTHO MpONOPUHOHANLHBIM BENHUMHE NaBJICHHKA.
Tak, npu pgaBneduy 0,1 MIla w10 uMKI10B NpHHUMAIOT paBHLIM 15—235, a NpH faBNIEHHH
0,05 MIa — 35-45 (mpyu uacroTe He Gonee 0,2 T'n).

7.14. Ilpouecc dopMOBaHUA NPH HCAOJIB30BaHHH CTaTHYECKOTI'O MPEeCcCOBAHHA BKIIIO-
yaeT OMMCTKY H cB0Opky GoOpMLbI; CMa3Ky ee; YCTAHOBKY H (pMKcalMio apMaTyphl; yc-
TaHOBKY ¥ ¢duKcaudio no dopme posupyioiied pamil, BHIOPpaHHOH B COOTBETCTBUHU C
KOHCHCTeHUHed NPHrOTOBJIEHHOA CMeCH; HO3MpPOBAHHE CMeCH (110 BeCy, eCJIH XecTKas,
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WK Tio o6beMy, eIl TIONBHOKHAN WM NMTas) 3anojiHeHueM XKpko#t cMmecslo (popMel
3aNIOANUIC € BEPXOM AOIMpYyIOLeh pambl; yCTaHOBKY 3aMbIKalOHICTO WICMCHTA {npu-
MeHAeMOTO pH NMPHTOTOBJIEHHH PazHOTHNHON NMpOMYKIMM) ; NOojauy Ha MOCT NpeccoBa-
HUSI; MpeccoBaHHE HATOXEHHeM [aBJIEHHS OT Npecca; BLIKaTbiBaHHe C(HOPMOBaHHOTO
H30eNIMA; CheM HNO3HpYIolued paMbl H 3aMbIKaIOUIErc IeMeHTa ¢ BO3BPATOM HX K IOC-
TaM TIOBTOPHOI'O HCHOMBL30BAaHUS; YyHalleHHe C IOBEPXHOCTH MU3LOENHA OTHeSIHBlUeHCA
Boabk! (HaxoHOM GOPMRI); OTHENKA NOBEepPpXHOCTH HIMIEHA BpOBeHb ¢ BepXoM BopTos.

7.15. IIna ynaneHHsS BOABRI, OTXXaTOH B Xode IPecCOBaHHA, NOCT GOPMOBAHHA MO-
weT ObITh OCHallleH BaKYyMHoOHf cHcTreMolt, BKITiouaolllel BaKyyMHbIR Hacoc, Boocbop-
HHMK, BaKYyMHBIH TpyOonpoBon C 3allOpHO-peryNnHpywllled CHCTeMON H BaKyyMHble
LTI ¢ PuUIbTpyIOLIell MOBEPXHOCTHIO. BakyymHadA CHCTeMa CO3[aeT pa3pexeHHe MO-
panka 0,065...0,092 MIla.

7.16. Ilepen Hauanom PMOBAHHKS 3arpyXaloT NpHeMHBI OyHKep OeTOHHOH CMeChIo
o6nremMoM He MeHee (1,3 m”. [Tomauy GeToHHO# cMecH B npueMHBIH OyHkep peKoMeHay-
eTCH MIPOHIBOAMTH IIPH MOMOLUM JIEHTOUHBIX TpaHCNOpTepoB. JonycKaeTcs TaKXe TpaHc-
MopTHpoBaHHe cMecH B Gaawsix, o0opydoBaHHBIX MEXAHH3UPOBAHHBIMH 33aTBOpPAMH.
[TepHOMMYHOCTD 3arPY3KH YCTAaMaBIIMBaeTCA C TAKHM pacueToM, YToObl B OyHKepe nocro-
SAHHO [IOIHEPXKUBAJICH MHHUMANBbHBIR 0OBem cMmecH, paBHoM 0,3 MO,

7.17. Ha npueMHoM OyHkepe WIH 0afike criefyeT YCTaHABIIHBATh pPelIETKY, HCKITIO-
YAUIY IO BO3IMOXHOCTD IoHARAKMS 3epel 3anonuuTens paimepomM Gonee 30 mum.

7.18. I1poAOAXMTENILHOCTD BLIAEPXKY NO3aTOPa B OTKPLITOM MONOXKEHKY C BKITIOUEH-
HbiM BHOPaTOPOM YyCTaHaBIMBACTCA ONbITHBIM NyTEeM HCXOOA M3 yCIOBMA 3afIOJTHEHUSA
npecc-PoOpMbI, HACTHYHO yTUJOTHeHHOH OeTOHHOR cMecho, CheM KOTOPON olecneuwiBaert
ToNyueHNe 3adaHHONf TonNUmMHBLY npH coOmoneHuu YCTAHOBJICHHBIX [ONyckoB. A
TPOTYAPHBIX IUIHT npH oObeMe npocTpaHcTBa MeXny noausaToh npecc-bopmMoil H no3n-
pyoumMMm ycrpofictBoM 75 1 3T0 BpeMs cocTaBnfeT: Il MeNTKO3epHUCTON OeTOHHOMN
cMecH — 14 c ¥ u1A DeTOHHON CMeCH ¢ KPYITHbIM 3anonHuTeneM no 20 MM M € pacxoom
uemenTta 340—380 xr/m’ — 7 c.

7.19. ITponon >xUTeNIbHOCTh NMPEeCCOBAHHA M BaKYYMHUpOBaHUA OeTOHHOM cMecH ycCTa-
HaBIHBAeTCA ONLITHBIM NyTeM B 3aBHCHMOCTH OT TOJIIUMHBI (POPMYEMBIX H3eiHH,
CcoCTaBa OeTOHHOH CMecH, CTelleHH pa3peXeHUA B BaAKyYM-CHCTeMe, HUTHUMA (DUILTPOB
B [peccyioleM wrammne. Hanmpumep, npu u3rotoBaeHHN IIKT ToNMHoR 70 MM u3 Gero-
Ha knacca B35 pexkomeHIyeTcsst NMPOH3BOIMTh OJJHOBpPEeMeHHO IPeCCOBaHHE H BaKYyMH-
poBaHHe B TeueHHe 60 c. Ilpeccywoiliee naBnexHue B MepBble 10 ¢ JONMAMHO COCTABAATL He
mMeHee 0,5 MIla u B noaienytoume 50 ¢ — He menee 1 MIla. CrerneHp pa3pexeHHs B Ba-
KYYyM-TOJIOCTH Itpecc<popMbl nonxHa GeITs He Mernee 0,07 MITa. Tlocne okoHYaHHA npec-
COBaHHA H BaKYYMHPOBAHHSA OeTOHHOM CMecH Mepef HavalloM MOABEeMa NMPecCylolero
LIITAaMIIa B €10 BaKYYM-TIOJIOCTH CJielyeT co3aTh aTMoChepHoe JaBlieHue.

7.20. B npouecce dopmoBannst uspenu#t GuAbTPbl NPeCcCyIOUIEro UITAMNOR HYXKHO
nepHoHueckKH (He pexke OJHOTO pa3la Kaxibie 2 u paGoOThI) OWMILATL U IPOMBIBATH IIPH
[TOMOILH cHeUHankbHOA KaNnpOHOBOH UIETKH.

7.21. Ipn cheMe cBeXeoTHOPMOBAHHBLIX H3TeNHH cTeneHb pazpexeHus B NOOBONS-

UHX BaKYYM-UUI2HIax NpH 3aBHCaHHM H3genuit Ha BaKkyyM-TpaBepce PB o ROTDKHA ObITh
HE MeHEee BeTHUNHBL, onpenensaeMolt no dopmyne '

PB.S = 1,5 (0hg + PB.oTKp)’

rne p — IUVIOTHOCTH O€TOHA CBeXeOoT(POPMOBAHHBIX HIASIUH; A — TONUMHA U3OENHH;
£ — YCKOPEHHE CHIIbI THXECTH, PB_OTK — CTeNeHb pa3peXEeHUS B NONBOAAUMX BaKyyM-
LUTaHTaX NpH OTKPBITHIX QWIBTPaX BaKyyM-TpaBepChl.
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7.22. I1pn nepepnsBax B pabote Gonee 2 4 o6opynoBaHHe NHHHH HOMKHO OBITH OUM-
H1eHO OT OCTaTKOB GeToHAa M TuaTelIbHO npoMeITo. Ocofoe BHHMaHHe cnienyer ofpalats
Ha KaveCTBO OMUCTKH [03aTopoB, BceX PuwibTpoB U 6opToB npecc-hpopm.

b. Texnonoz2uueckue pexumst poauKo8020 GopMo8aHUR

7.23. HaroTosneHne u3fenuit po/IMKOBLIM (popMOBaHHEM MOXeT GBLITH OCyllecTBIle-
HO KaK KOHBeHepHbIM, TaK H arperarHo-noTo4HbIM crocobom npoussoacrsa. IIpu pas-
paborke d¢opmoBouHoro obopyloBaHHSA UeNecooOpa3sHO IIpeNyCMarpHBAaTh BO3MOX-
HOCTB NNOBTOPHOrO NpOXOoxAeHUA GopMbl (WIH NOANOHA) NOL NPEeCCYOUMMH PONTHKaMH.

7.24. TloBepxHocTH ¢opm nepen dopmosaurem pomxHul Obirh ouMlliedkl OT OCTAT-
koB 6eToHa. Oco0eHHO TwaTeNnbHass OuUMCTKa Tpelyercd NpH GopMoOBaHHH penbedHBIX
H3[enu#t, HarpuMmep M apXUTEeKTYpHOTO OdopMIleHUA.

7.25. B cBaA3d ¢ TeM, 4YTO OeToHHLIe CMeCH, POopMyeMble PONIKKOBLIM CnocoboMm,
HMEIT CpaBHUTEJIBHO Mallylo BIIKHOCTL H NOBLILIEHHYIO COpOLMOHHOCTB, Ha MOBEpPX-
HOCTAX NOLTOTOBNEHHBIX (POPM He OoNyCKaeTcs HaJIMYHME NMOATEKOB HIH J1yX XHMIOAKOH
CMa3ki. PekomeHOyeTCA TNPHMEHATh KOHCHCTEHTHble CMa3KH, HalpuMep, 3MYIIBCOI,
NeTPONIaTYM H T.11.

7.26. IIns crabunu3auuu paboThl NpecCylMX POJMKOB PEKOMEHOYeTCA NpOHAoib-
Hele dopmoobpasyomme 6OpTa BRHINONHATE HHBEHTAaPHBIMH, BXOAAIIHMH B cocTaB 006o-
pyaoBaHHA HopMOBOUYHOH YCTAaHOBKH. IJTO YMEHBUIMT H3HOC BOPTOCHACTKH, YNPOCTHT
pacnanyOxy uagenuit, CHUIUT METANOLMKOCTL JIMHYH.

7.2°7. OcraHoBKa B IIpollecCeé HI3TOTOBJIeHHA H3lenHi He Nonyckaercda. B cnyuvae
epephiBa 3anycK oBOpYHOBAaHHS OCYIMECTBISETCS B ClefAylolleft NOcaenoBaTe/IbHOCTH

Ip HenoOBHAMHON d¢opMe BKIIIOUAETCA MPUBOM NepeMellleHns Oanky H noaaua
CMECH

nocyie obpazoBaHKHA BBLIIABIIEHHOI'O PpOJIHKAMH BaJIHKA CMECH BKJTIOUaeTCA HPpHBO]
nepeMellleHuss ¢popMbl. BallMK cMeCH [0OJIKeH HMeTh PIHHY, NIpUMEpHO paBHYIO QJIMHE
NnoAarmreiBaecMoit HaCTH PONUKA.

7.28. IIpu nepexopne ¢ dopMel Ha HPopMy KOHTPOJE 3a JUIHHOW BanHKa OCYLUECTBJIIA-
eTcA II0CIIe 3aX0Ma MPECCYONIEro posuKa NpuMepHo Ha 1/2—-1/4 ero dpopmMyonett wvacm.

7.29. Ilpx H3rOTOBJIEHHH MeJIKOpa3MepHBIX H3OEeIHA, B KOTOPBIX OOHH H3 NIHHEHHBIX
pasMepoB B Iane He Donee miHHBI ponuKkoB, GopMOBaHHEe OMHHOYHBIX H3ENIHR ClIemy-
€T OCYLIECTBJIATL He HellpepbIBHO, a UMKJIMYHO, ycraHaB/MBasA GopMy MO nNpeccymolme
POJIMKH Ha BCIO ee¢ MUHY. [IpH 3TroM npouecc GopMOBaHHA 3aKIIOYAETCA TONBKO B CTa-
THUECKOM npeccoBaHUM (6e3 nporaTkH).

B Ttex cnyuaax, Korja Ha NOJJIOHe MOXeT paIMelllaTbCA HECKONbKO MEJIKHX HIJEeIn,
npouecc GopMOBAHNA PEKOMEHYETCA OCYLIECTBIAThH HelPepbIBED, pacnonarai Gopmy-
€Mble H3OeNUA TakUM oOpaizom, uToORI PpaHH MeHBUIEN0 pa3Mepa HaXOOWIIHChL BAOJND

ocH ponHxoB. IIpM 3TO INeperopoakKu MeXXIy H3NeNHAMH cnocobBCTBYIOT yBeNMHUEHHIO
CTelleHH YTINOTHEHHA.

B. Pexcumbst npouszgoocrea mene3ob6eTonHblx Tpy D
U KOACY C NPUMEHEHULM DEMEHHBIX YERTPpUP Y2

7.30. TexHonoruueckuft Mpolecc NMPoU3BOJACTBA TPyOUAaThIX H KOJIBLEBBIX HIQSITHA
Ha PEMeHHBIX HeHTPHPpYTaxX BXIIIOMAET UieAyouMe onepainm:
H3rOTOBJIEHHE apMAaTYPHbIX KapKacoB;
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Tabnuuwa 3

et el g e gy e Sl Ak Sl Eeshlk s pepas  guppil  all— — —Y EEY VI S —ly

Onepauu [1pononxMTeNnsHOCTh oNnepalui, MuH
TPYObl IHaAMETPOM, MM KOJbIIa
— - T ——— |DHamer-

400 500 600 800 1000 ]fom
00 mm

3arpy3ska H pacClpefaejieHHe 3 3 4 4 6 4
Ymnoruenne 4 S 6 8 10 8
OcTaHoBKa 1 2 2 2 3 2

Tpumeduanue [IpH HIMeHEHHH CKOPOCTH BpauleHHss Hopmbl ¥ cocTaBa OeToH-
Ho#t cMecH pexciMbl QOPMOBAHKA KOPPEKTHPYIOTCA 3aBOACKOH 1abopaTopred.

MOAroTOBKY GopMbl K 6eTOHHPOBAHHIO;
3arpy3ky $opmbl OeToHHOR cmecChio;
yIDloTHeHHe 6eTOHHOR CMecH;;

ycTaHOBKY (PopmMel co cBexeoT(HopMOBaHHBIM H3AEIHEM Ha NMOCT TEIUTOBIDKHOCTHOR
o06paboTKH;

pacnanyOKy roTOBOI'O H3JIETHA,
NpHEMKY, MAPKHPOBKY, TPaHCHOPTHPOBAHHE K CKIIAAKPOBaHKe.

7.31. XeneszoBeToHHble HeHTpHDYTHPpOBaHHbIe U3 eJIMA U3FOTORJISIOT B MeTarUTHYeC-
KHX palbeMHBIX GopMax, He [onyCKAUMX QUIbTPAUHH HeMeHTHOrO MONOKa,

7.32. ®opmoBaHHe Xene306eTOHHBIX HEHTPUHPYTHPOBaHHBIX H3OSNHA OCYLIEeCTBIIAIOT
B Tako}t mocreNOBaTeNBHOCTH: CHauasa 3arpy3xa OeTOHHo# CMecH, 3aTeM pacnpepene-
HHe U YIUTOTHEHHE.

7.33. 3arpy3ky ¢opMsul OeToHHOH CMECHLIO OCYILECTBIISIOT JIEHTOUHBLIM ITHTATE/IeM B

HenmoABHXXHYI0 GOopMy IpH H3ToTOBJIeHHH H3nenuit meHee 5000 MM K Bo BpamapoInyiocs
dopmMy NpH H3roToBJIeHNH usnenut SO0 MM ¥ Gonee.

Heobxomimoe uwcnio oGopoTtoB GopMbl IIpH 3arpy3ke olipedeisieTca no Gopmyne

/_—*__—1
n. =370V RE- %) [ (R -1,

rge R, r — COOTBETCTBEHHO Hapy XXHbBIH U BHYTpeHHMHR pafiuychl Toy6bI, M.

7.34. Uncno obGoporoB ¢opmbl, HeobXomumoe O)I1 paBHOMEpPHOIo pacnpeneneHns
6eTOHHOR CMecH, onpenendaT no ¢opmyne

- =3268+/R /| (R? - r*).

7.35. Uncno oGoporos dopmbl B MHHYTY, HeoOxoauMoe A yMnoTHeHMA GeTOHa,
oripenensiiot no popmyne

mon = V60/D51r,

rhe V' — nuHeftHaA CkOPOCTL peMus, M/c; Dg — HapyXHbI muamMerp Gannaxa Gopmel, M.

7.36. BenuwMHy YIUIOTHSIOLIETO YCHNIMA NpH UeHTpUDYrHpoBasuH GeToHa M3denuit
onpenensior no ¢popmyne
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~ 0. 10 3 3 2
Ponn =9010 10— [~ ) R]n?,

rne n — wicno oboporos dopmsel, 06/MHH.

7.37. YcpenmeHHass NpoOoJXHTENLHOCTL nepHonos GopMoBaHHA H3fenu#h npu V =
=30 M/c ponxHa COOTBETCTBOBATh BeNHYMHaM, NPHBENEHHBIM B Tabn. 3.

I'. Pexumbt npouzsoocraa uzoenuil KOAbYe8020 CeHeHUNA
METOOOM YEHTPODEXHO20 NPOKATA C HeMEOAEHHOU pacnanybKoll

7.38. Yrnagky BeroHHo#t cMmecH B dopMy criedyeT NPOH3BOOAHTL NPH CKOPOCTH ee
BpalleHUA B Npefenax sHaueHU, npuBedeHHbIX B Tabl. 4.

Tabnunua 4

—— el v el e — e —— -e— M

BHyTpeHHHR mHaMeTp U3AEeNHs, MM [Tpesensl CKOpOCTH BpauleHHS GOpM,
| ¢~ 1 (06/mMun)

700 1 MeHee O10,92(55) no 1,08 (65)

1000 ” (0,83(50) »” 1(60)

1500 " 0,67(40) M 0,83(50)

2000 u 6onee ¥ 0,58(35) ” 0,75 (45)

7.39. Ilepen yknanxo# GeTOHHOH cMeCH BHYTpPEHHIOIO MOBEpPXHOCTh BpallaioLleHcA
GdopMbI CrieflyeT CMOUMTE BONOH U3 YHOOUKHU-PACHLUIMTEN A K NOCHINATL fIeCKOM ¢ M sz,s
M BNaXHOCTHIO He Gostee 2%. Pacxopn necka Ha 1 M’ BHYTpeHHe! noBepXHOoCTH OpMbl

ot 0,6 no 1 «r.

7.40. Yxoanky Getonnolf cmecn B dopmy cnenyeT NMPOHIBOINTL 32 HECKONLKO TIPO-
XON0B JIEHTOYHOI'O MUTaTes 1 6eTOHOYKIAaAuMKa paBHOMEPHLIMH MO BCeR WIHHE (POPMBI
CNOAMH OO0 HOABJIEHUA CNefla OT YONOTHAKIerc Bana. TonumMHa KaXaoro yxinansinae-
MOT'O CTOA He JOJIXKHA NMpPEeBLIATDL 25 MM.

1.41. ITocne noABneHUs cnefa of YIVIQTHAKILEIO BaJia Ha BHYTpPeHHeR NMOBEPXHOCTH
dopmyeMoro wagenus nocnemunit ot GeroHHol cMecH WIEAYeET YIOXHTL C H3OBITKOM

OO BBLIXOMAa ee¢ Ha GOKOBEIe JOPOXKH POpMBI 332 OOHH NpPOXON NEHTOWYHOTO IMHTATENsA
GeTOHOYKNAQUK KA.

7.42. YrnmoTHAKUGiR Ban ¥ Oerosble NopoXXkH GopMbl B Mnpouecce paboThb! cnenyer
NepHoOOHUECKH OYHUIATHL OT HANMnawuie# cMeCH.

7.43. Tlocne yxknanxu OGetoHHo# cmecH yIuioTHeHHE GiefyeT NPOU3IBOONTE fIpH CKO-

pPOCTH M NPOJOMKHUTENLHOCTY BpailieHHA popmbl B Npeneyiax 3HaueHHH, NPHBENEeHHBIX
B Ta@mn. §.

Tabnuuya 5

i

Hnametp vapenus, Mm [Ipenensl CKOpPOCTH BpalleHUA [MpogonxuTenbHoCTs
dopmbt, ¢! (06/mMun) BpalleHUst O pMBbl,
MMH
700 u Bortee Ot 1,33(80) mo 1,42 (85) 2
1000 O LIT(70) 1,25 (75) 2
1500 » 1(60) ™ 1,08(65) 3
2000 1 Gonee " 0,83(50) 0,92 (55) 3
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7.44. YmioTHeHHe GeTOHHON CMeCH JleflyeT 3aKaHUMBATh MOCBKINKON BHYTpeHHeH Io-
BEPXHOCTH POPpMYyeMOTO U3LeliHs TECKOM C MKPZ,S H BIaXCGOCTRIO He Gonee 2%.

7.45. OcTadHoBKY BpauieHns GopMbl CllellyeT NPOU3IBOAUTH IUTIaBHO CHH)XEHHEM CKO-
pOCTH BpalleHHd GOpMEI B TedeHHe ODHOA MHHYTHI.

7.46. IMocne ocraHOBKH BpauleHHsT GOopMy BMecCTe C HU3OelIHeM HeoOXOOMMO CHATH C
IPOKATHOTO Bajla H NepeBecTH H3 TOPH3OHTAIIBHOTO B BePTHKAIBLHOE NOJIOXKEHHUE MpPH
DOMOIIK KaHTOBaTeNd H KpaHa. 3aTeM OTCOeOBHKTL HMXKHee TOpUOBOe Konblo oT ¢nau-
na obevalix GopMBl H TeXHOJIOTHUECKOIO NnonaoHa. OcTaBilyiocs 4acTh GO pPMBI C H3Jle-
MeM nepeHecTd Ha NOCT pacnmanyOKH H 3aBeplUMTh pacnanyOKy CBeXeoThopMOBaH-
HOT'O H3enHA nyTeM oCBob6OXOeHHS ero oT obevaliki POpMEI.

. Texnonoeuyeckue pexumsl HaNOpHo20 PoOPMOBAHUR

7.47. BeTOHOHacOCaMM ¥ ITHeB MOHarHeTaTeJIAIMH yKITaJbiBaIOTCA YMepPeHHO-TIOABH K-
Hble, MOABHXHbBIE H JIHThIie CMeCH, HMeloliMe 0CafKy CTaHapTHOro KoHyca bonee 6 cm.

7.48. Hammenbumit pasmep GOpMBI 1 MUHUMANTBHOE PACCTOAHME MeXOY CTepXHAMH
apMaTypbl HOJIKHb] OBITH He MeHee TpeX HauGoJIBILHX paIMepPoB YACTHLL 32IOJTHHTEIA.

7.49. Mepen HauarioM (popMOBaHUS GETOHHOH CMeCH CPENCTBAMH TpYOGONPOBOLHOTO
TpaHCNOPTHPOBaHHS HeoGXOOHMO MPOBEPHUTEL I'epMETHUHOCTE BCeX Y3710B M conpsXeHUH
GeToHOBONOB H POPM.

7.50. HeoGxopnuMoe HaBnieHue id HanopHoro dopmosanus P, Mlla, HaxopsaT U3
CYMMBbI CONPOTHBIICHHS HOBHXEHHIO CMECH IpPH TpaHCNOpPTHpPOBAHHH ee OO0 (QOpMbI P1

H COMpPOTHBNEHHSA NPH 3anoNHeHHH $opMBl P,:

P=(P +P) < P,

roe Pc —~ MaKCHMAaJIbHOE OaBJIeHHe, pa3BHBaeMoe OeTOHOHACOCOM BJIH NHeBMOHArue-
TATENEM.

7.51. Ilpn HepmocTraTOuUHOCTH naBneHHs OeToHOHAacoCa MM TIHEBMOHACHeTaTens s
MOMHOTO 3anoJIHeHUA (HOPMEI BHINOAHAETCA [[Ba MK Gonee BBOMOB, POpMOBaHUHE B 3TOM
Cllyyae OCYLIEeCTBJ/ISeTCH pa3HLIMH BBOJAMH B HeCKOJIbKO nNpueMoB. Jlonyckaercs CHHX-
poHHOe (POpMOBaHHe IBYMA YCTAHOBKAMH.

7.52. Jinst nosbitleHHS 3G PHeKTUBHOCTH HanopHoro GopMoBaHHA NONyCKaeTcs MpH-
MeHATH NepuoanuecKoe Bo3fecrare Ha GopMy HaBeCHBIMY BHOpaTo paMu.

7.53. beroHHas cMeCh MOXXeT OCTaBATLCA B OeTOHOBOIE B cJiyyae HMCIOJNIB3OBAHUA
MHeBMOHarHerarejied He Gonee 15 muH, OeToHoBoAoB — 45 MHH, BO BTOpPOM CJiyuae
Yeped Kaxaple 10-12 mMuH HeoOXOOMMBI KpaTKOBpeMeHHble BKIIOUeHHA GeToHOHacoca.
IIpn 6onee mMTEeNbHBEIX OCTAaHOBKAX (JIEAYeT BBI'PYXaTh cMech U3 GeToHOBOMa U GeTo-
HOBOH HPOMEIBATH.

7.54. Tlocne 3aBeplueHHA UHK/2 (POPMOBAHMA YCTAHOBKY M GETOHOBOJ OYMINAIOT

H TTPOMBIBAIOT OT OCTATKOB OeTOHHON CMecH CO CJIHBOM 3arps3HeHHoH BoOObl B OTCTOMN
HHK, a 3aTeM B KaHATH3aUHI.



8. OBOPYAQBAHUE ANA BE3BUEPAIIUOHHOTO ¢OPMOBAHUA
[Ipeccyromee obDopynoBaHHe

8.1. B cocraB obopynoBaHusa g GopMoOBaHHSA TIpecCOBAHHEM BXOMAT Npeccyiouad
YCTaHOBKQ, CMNelHaJIM3IUpOBaHHAaA ropH3oHTanbHat popMa C paMOR NO3HPOBAHHA H 3a-
MBIKAIOUMH 3MeMeHT (CneuManH3upoBaHHBIN HIITH YHHBEpPCANTLHLIR NYAHCOH) .

8.2. Ilpeccyomas ycraHoBKa NpencraBnfAeT coOof Ipy3oBofi, MeXaHHUYECKHHN HIIH
rnpasHyeckult npecc (puc. 11-13).

MexaHHUYeCKH e TIpecChl MPHMEHAIOT TONBKO NPH UHKJIHYECKOM [TpeCcCoOBaHHH.

8.3. I'opu3outaneHaa popma B MecTax NpHUMBIKAaHHA OOpPTOB K NOMJIOHY HAOJXKHa
MMeTh 3a30pbl BemuuuHoHi 1 —1,5 MM 1 oTBoda BhiXxOonAlUeH M3 cMecH Boabi. [1o Bepx-
Hell kpoMKe BoprToB AOMXKHA YCTAHABJIMBATBCA paMa [NO3HMPOBAHHSA CMeECH Ha H3[eNHe,
BBICOTa KOTOpON BMecTe ¢ BOPTOM COOTBETCTBYeT BbiCoTe 0OheMa 3arpyxaemMoft B Gpop-
MY HEYIUIOTHEHHON CMECH 3alaHHOH KOHCHCTEHIIWH.

[Ipu ucnonbloBanuu cmece#t nogsuxHoOcTLio Gonee 10 cM ocagkyM KOHyca BBHICOTA
AEMEHTOB PaMbl JO3WPOBAHUA [OJIXKHA cOOTBETCTBOBATL 10% BEICOTHI GopTOB hopMEI.
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Puc. 11. Cxema rpyaosoro npecca

1 —~ sambikaowuii 3nemenr; 2 — gopma ¢ u3zdetuem; 3 — 2uo-
podomkpar; 4 — npuepys; 5 ~ epy308as naura; 6 — renexxa,
7 — peabcos8as onopa; 8 — HACOCHAR CTAHYUA
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Puc. 12. CXxemMa MexXaHHUeCKOTO npecca
] — samuikaowull nemenr; 2 — gopma c uszoeauem; 3 —
renexka;, 4 — MeXTpoMOTop; ~ nepeoarounbli 84,
6 — mypra 8 xkoxyxe; 7 -~ wranea ¢ pe3vboii; 8 — peabco-
8ds onopa
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Puc. 13. Cxema rugpasnuMueckoro pecca
1l — cranuna; 2 — nyaucon; 3 — gpopma c uzoeauem; 4 — noos-
emMnas rpagepcd; 5 — euOpoOOMKpar; 6 — HACOCHAR CTARYUA

8.4. 3amMblkaloUMK 3MeMeHT HOJIXEeH HMeTh pa3Mepbl, obecneunBalonme cBobogHOE
ABKOKEeHME ero Mexay SopTaMu Npu NpeccoBaHuu M 3a30p MeXay HUM ¥ OopramMy pon-
weH 6biTh He MeHee 1,5 MM.

IMpunerarouias x 6eTOHY MOBEepPXHOCTL 3aMBIKAKLIET0 3rieMeHT4, NpeNHa3HaYeHHOTo
U1 YIUIOTHEHHSA TIOOBHIXXHLIX H JIMThIX cMecel, HOJI)KHZ COCTOATL U3 OTHOEIIBHBLIX IUlac-
THH, coBHpacMbiX B KOHCTPYKIM©O, € 3a3opamMi 1-1,5 MM ¢ wiarom sasopos S8 cm,
npenHasHauyeHHbIX [UIA BLIBOA Yepe3 HUX BOJ/IbI MpH YIUTOTHEHUH GeToHa.

[IpH fpeccoBaHHH XeCTKMX CMecCel 3a30ph! B 3aMbBIKAIOLIEM 3TIeMeHTe He Npenyc-
MaTpHBAKTCA, @ B Jyyac OOHOTHUIHBIX H3OenUH 3aMBIKAOIUHA 37MeMeHT NpeacTaBiideT
cofoft nyaHcoH, coeMHeHndbIN ¢ pepxHelt moAyIko#d npecca ¥, CIACHOBATILHO, He IpH-
HaonnexXuT Qopme.

8.5. 3aMbIKalOUMA MMEMEHT H A03HPYIUAA paMa HYXOAITCH B OUHCTKE TOJIBKO
MPH JUTHTENbLHBIX MiepepbiBaX B (OpMOBAHHM, OJOCTATOYHBIX UIA CXBAaTbIBAHHA H 3aTBep-
OeBaHUs OCTABILETOCA LeMeHTHOI'O KaMH., B TaxkmX oiyuasX, ecfiv OKaXeTcd Helocra-
TOYHON INMPOMBIBKA lesiel 3aMBIKAIOLIEro WIeMeHTa HamopHOHN cTpyeH BOIpI, TACTHHEI
NoUIeXaT CheMy, MEXaHHUECKON HIIH XHMHUeCKON OUHMCTKeE, CMa3Ke H YCTAaHOBKe Ha Kap-
Kace 371IeMEHTAa BHOBB.

KauecTBO coep’XaHWA 3aMblKalpliero sneMeHTa (NOBEpXHOCTeH, NpHNeTawlIHX K
OGeToHy M ulerief) HelOCpeOCTBeHHO CKa3blBaeTcs Ha KauyecTBe OeTOHA MpeccyeMEiIX
H3OenHH, H3IroTOBNSIEMBIX U3 TIOOBUXXHBIX H JIMTBIX CMeceH.,

JTH Xe YCNOBHS NOOMAEXKAT BHINOMHEHKIO M B CJIyuae UCIOb30BaHUA B3aMeH 3aMbl-
Kaloulero yieMeHTa NyaHCOHa, YCTAaHOBJIEHHOTO Ha lipecce, NpH GopMOBAHHM H3nenmuit
C YOUICHHEM W3 CMeCH BOJLL.

8.6. KOHCTpYyKUHS H oIMcaHHE NPHMEPHOTO Mpeccywoilero o6opynoBaHHA [aHhl B
npun. 10.

Obopynosanue mia BaKyyMHpOBaHHSA

8.7. BakyyM-cHCTEMA [OONXHA COCTOSTL U3 BaKyyM-Hacoca, BakyyM-coCyia ¢ BOLO-

COOpHHKOM, CHCTeMbI TPyGONPOBOMOB, YNPaBIAKILMX KPaHOB M KOHTPONBHO-UIMEPH-
TeJIbHBIX NpHGopOB.
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8.8. PexoMeHpyeTrcd NpUMeEHSATh BaKYYM-HacOChbl NMPOH3BOOMTENIBHOCTBIO HE MeHee
3 MSfMHH H co3paoume paspexenue He meHee 0,1 Mlla.

8.9. BakyyM-HacoChl NOAPA3ALNATCA HA NOpUIHeBble (MOKpHIE X CyXHe), poOTAUMOH-
HEIe IU1aCTHHYaThie, BOOOKONbUEBLIE H CTpYNHELIE,

8.10. Mokphle nopumMeBble BaKyyM-HacoChl co30alT paspexeHue no 0,085 MIla,
a cyxve — go 0,095 MIla, npuuem nocnemiue obnagaloT BCeMH NpeUMYILUeCTBAMH LEHT-
poOeXXbiX MAUMH fepel NOplHeBbiMU. [IpefenbHLIt BaKyyM, CO3faBaeMLIt POTANMNOH-
HBIMH IUIaCTHHYATLIMH BaKYyyM-HAacoCaMH ¢ BbIpaBHHBAHHEM [NaBNEeHHA, COCTaB/AeT
0,099 MIla, a 6e3 BripaBHUBaHuA — 0,096 Mlla.

Paspexense go 00,0998 MIla pocmHraerca ¢ NMOMOIIBIO MHOTOCTYNEHUATLIX BAKY Yy M-
HacocoB. K #UX AOCTOMHCTBAM CJlefyeT OTHECTH KOHCTPYKTHBHYK NPOCTO1Y M OTCYTCT-
BHe OBHXYLIMXCA uyacTeft, a K HeOocTraTKaM — 3HAUMTEJILHBIA pacxold napa H HHU3KHA
K.M.AO.

8.11. B xauecTBe 3an10pHOH apMaTyphbl peKOMEHIYETCH NPHMEHATE NPpOOKOBLEIE Kpa-
HBI ¢ NIO0BIM MeXaHHUYeCKUM ITPHBOIOM.

8.12. [ToaxsnoueHHe BaKyyM-CHCTEMBI K Ipecc-PopMe peKOMEHAYeTCA OCYyLlIeCTB-
JIATH ¢ NOMOUILIO NOABHXHOIO NaTpyOka, NpuXMMaeMoro K OTBEpCTHIO Npecc-GopMbl
Yyepe3 YIUTOTHHTENBHYIO PE3HHOBYIO NMPOKIIANKY H YIHpaBJIAeMOro NMHEBMOUMITHHOPOM.

8.13. B cocTraB TexHOJIOrHYeCKOR MMHHUH OJiA NpPOM3BOACTBA H3[e/MA MeToNoM npec-
COB2HUA U BAKYYMHPOBAHUS KpoMe O0HOpYyHOBAHUA, NepeuMclieHHoro B 1. 8.1, BXoOAT
BaKYYM-CHCTEMa, MeXaHU3M pacriany kM, MexaHU3Mbl lepeMellleHUA TeNeXeK H opMm.

8.14. Mexanuam pacnany6xu nosixeH obecrnieunBaTe HaleXXKbI CheM CBEXeoThopMo-
BaHHBIX IUTHT H OPpYyIrux u3pgenu# u3 GopMBI H YKNAAKY HA NOONOH TeNeXKH, He [ofiyc-
Kasf NpH 9TOM pa3pyHIeHNA UIAETIHNA.

8.15. JIng nnurT, UMeEONMX He3HaudTenbHYIO TOAIMHY, HaHbonee uHenecooBpa3HbIM
ABNsieTCA pacnanybouHoe yCTpoHCTBO ¢ BakKyyM-TpaBepCoH M MexXaHHM3IMOM NOABEMa
PopMb], MO3BONAIMM IepeMellaTh ¢e B [IBa 3Tana: MepBbil — nogereM OPMEI C H3-
nemieM B cOope N0 CONPHKOCHOBEHHA C BAKYYM-TpaBepCcoil H (PHKCAlHA CTEHOK (PO pMbl
B MNOOHATOM MNONOXEHHH; BTODPOH — OllyCKaHHe [HHILUA H COBMI CTeHOK (OopMbI C Hale-
A NocJTe NMojauy NOAOOHAa B 3a30p MeX1y AHHLIEM H CTeHKaMH QopMBL.

8.16. B 3aBHCHMOCTH OT yClMoOBHH paboThl 1 KHHeMATHUECKOH CXeMbl MeXaHH3IMOB
B QOpMYIOLMX JIMHHAX MOTYT NMPHMEHATLCH AEKTPO-, THAPO- ¥ NMHEBMOTIPDHB ORI,

8.17. JnexTpoupHBOAbl PeKOMEHAYETCA BBIOHpaTh MIA CNEAYIOUMX MeXaHH3IMOB:
MeXaHH3IMa OITYCKaHHA H NOObeMa TeJleXeK, MeXaHH3Ma MoNepedHOro nepemMellieHHs
TENEXeK, TeIICXK KH-UeJTHO Ka, BOPOUIMTENA U THOAPOCTaHIIHA,

8.18. IInia MexaHH3IMOB ONyCKAaHHMf, MObEMa H TNONEPEYHOro INepeMellleHud Tene-
KEK AONKHLI MPUMEHATHCH KOPOTKO3aAMKHYThle aCHHXpOHHbLIE OBHIaTENIM C MOBbILUECH-
HBIM CKOJIBXEHHEM TPOITHUECKOI'0 HCIONIHEHUA, TaK KAaK OHH MOTryT paboTark C 4acThl-
MM IIyCKaMH B cpelle C NOBBIIIEHHBIMH TeMIlepaTypOH M BIIaXKHOCTBI. I NMPHBOOOB
BOPOIIHTENA, TENSKKH-UECIIHOKA U THAPOCTAHLMA MOTI'YT IIPHMEHATHECH KOpPOTKO3aMKHY-
Thle aCHHXPOHHLIE ARUTaTENY B HOpMANLHOM HCHONHEHUMU.

8.19. OrpaHuveHuss ABHMXXCHUR AMeKTPONPUBOLOB H MeXaHHIMOB, a TaKXe OCTaHOB-
KM HX B NIOGBIX MPOMeXYTOUHBIX NOMOXEHHAX [IOJIKHBL! OCYLUECTBNATLRCH KOHEUHbIMH
BIJTIOYATEIAMH.

8.20. ITHensmaTHueCKul NPUBOJ PEKOMEHAYETCA NPHMEHATL B ObICTpoieficTB yIoumMX
MeXaHH3IMax, He TpeOylOUMX 3HAUMTENbHBIX yCcWiui. Taxk, MHeBMONPHBOLA MOXET ObITh
HCMONB30BAH B MeXaHM3IMaxX (pHKCaUUy KapycCelnH, NOAKIKUYeHHSI BAKYYMHOHR CHCTEMBI,
NepeIBHXXEeHHSA NOANOHOB, 3aKPBITHA M OTKPLITHA LUTOP, PA3Tpy3KH TEIECXKEK H KOHTeH-
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HeprIauuu. [THeBmonpuBoa B cocTogHuH obecreyBaTh yCTORWBYIO paboTy MeXaHH3-
MOB I1pH daBJieHHH B MHeBMocucteMe oT 0,4 o 0,7 MIla.

8.21. B cnyvyae HeoBGXOOMMOCTH KOHeYHbIe [MOJIOXKEHHUA LITOKOB MMHEBMONPUBOMA
NONMXHbl OBITh 3apUKCHpPOBaHb! KOHEYHBIMH BBIKIOYATENIAMH, BKIIKOUEHHbBIMH B LENB
ynpaBJieHHS JIMHHH.

8.22. T'unpaBnuyecKH#t NPUBOL peKOMeHOyeTCsd MPHMEHATh B MeXaHU3MaX, Tpe-
OyIOLMX 3HAUMTENILHBIX YCHJIHA NpH HeGONBUIMX CKOPOCTAX NepeaBHxeHusa. Tak, run-
ponpuBon MOXeT ObITh TIpHMeHeH [UIA TIpecCOBaHMsd, NMOBOPOTA KapycCesiy, Nogbema
¢dopM Ha nocCTax HO3UPOBaHUA, pacnanyOkH H INepeABHXEHHSA TejleXeK B TYHHeJIBHON
kaMepe. EcnH 310 HeoOXOOMMO, TO KOHeuwHble NOJIOXeHHA MeXaHH3Ma IHAponpuBola
MOTYT (DMKCHPOBATLCH KOHEUHLIMW BhLIKNIOUATENsIMH, BKIIIOUEHHBIMH B lellb yIpaBle-
HUST JTIHHHH.

8.23. 'ugpocranHuMs OoskHa obecnewiBate pabory THIOpONpPHBOOA B COOTBETCTBHH
C 3allaHHON UHKJIOFpaMMO# NpH [1aBJIeHHH Macna B THapocucTeMe He Gonee 10 MITa.

Brnouyenne mnwoboro rMaponpuBoia MOJIXKHO OCYLUECTBIATHCA C I1yJ1bTa yIIpaBJICHHRA
[HOCPECTBOM MEKTPOMArHYTHBIX 30JI0THHKOB.

8.24. Ynpasneline TeXHONOTHuECKOH NRHKEA H €€ OTAJIBHBIMH arperataMi IOJIKHO
OCYLUEeCTBIATLCH IMCTAHLUMOHHO C INynbTa ynpasneHUs. IUUTHI K MTYJILT yNipaBjleHHA Heo6-
XOOMMO YCTaHaBAHBATL B MPOMIBOACTBEHHOM NOMeEIEHHH BOJIM3U TEXHONOTHYECKOTO
oB6opynoBaHusi. PexoMeHnyeTca npenycMaTpUBaTh [Ba LUMTa ¥ OOMH NyasT. OOHH LIHT
H NynbT — [ ynpaBHeHUA MeEXAaHH3IMAaMU JIMHHMH, JPYFOH ILMT — IJIA YHpaBJIeHUSA
TeIUIOBNaXHOCTHON o6paboTkol usnenust u nnponapodyHolt Kamepe.

Ha umitax ¥ nyneTe cliefyeT yCTaHQBHTL NMpUOOpPHI KOHTpPOAA H aBTOMATHUYECKOTIO
peryJHpoBaHUs, NyCKOPeryJIHPOBOYHYIO H CHTHANBHYIO alnapaTtypy.

O0opynoBaHHe Is pOJIHKOBOTO (pOpMOBaHHS

8.25. PonukoBoe dopMoBaHMe ocyllecTBNsieTcsd Ha ClleUMaNIbHBIX ycTaHoBKax (pHc.
14) , UMeloux Sanky, coBepllalolIyd BO3BpaTHO-NIOCTYNAaTelIbHOE [IBHXXEHHE, Ha KOTO-
POH 3akpenneHb! NPUHYRIMTENbHO Wiy CcBo0oaHOo BpaulaloUMecs Npecceyrlime pomUKH
MM CeKTOpbl. BeToHHas cMech uepe3 Teuku OyHKepa NMomaeTcs IO POJIMKHU H TPH OBH-
XEHHHU OalTKH C pOJINKAMH 3aXBaThIBaeTCs NMOCIIeAHHMH M BOAaBNUBAETCA CJIOSAMH B op-
My. ITo Mepe BbIJaBIMBaAHUSA U3-TIOA POJIMKOB M3GBITOUHOI'O KOJIHUeCTBA ODeTOHHOH cMe-
cH popma ¢ popMyeMBIM U3eliHeM MepemMelllaeTcs B HaflpaBJieHHH, NepHeHOHKYIAPHOM
HaNpaBJICHHIO BO3BPATHO-NIOCTYNATEIILHOIO [BHXXeHUMA Danku, HHXHAA NOBEpXHOCTH
OankH ynaepxuBaeT (cTabwinsHpyeT) OTHOPMOBAHHYX HACTh W3OENHSI OT BhIZaBIIMBa-
HHA U3 POPMBI H OOHOBpEMEHHO 3alTlaXXUBaeT OTKPBITYIO NOBEepXHOCTb H3AEIIHA.

8.26. GopMOBOYHAR yCTAHOBKA B 1eNAX ofecrieMeHUs Ka4eCTBEHHOTO H3TOTOBMIEHHA
H3OIHA OOJIKHA MMETh UHMCJIO OBOWHLIX XOINOB Dalky ¢ NpeCCYRIUMMH pONHKAaMH B
npenenax ot 25 no 50 B MUHYTY.

8.27. IInga nosbilieHUs MPOUIBOOUMTENBLHOCTH NPOLECCa U MHTEHCHMBHOCTH yIlOTHE-
HHUS PEKOMEHAYeTCA OCYLIeCTBNAThL NpHHYOMTENpHOE BpallleHue pPoIMKOB (CEKTOpPOB),
JU1 4yero ycTaHoBKa cHabxaeTcs y3/IOM IIpHHY DIUTENIBHOI'O IIOBOPOTA.

(eayer uMets B BHAOY, UTO cBoGopnHoe BpaileHHe PECCYIOUMX 3MeMEHTOB [OIyC-
K3aeTCA, eCIIH HX KONHYeCTBO He QoJiee NByX, unu npH no6OM HX KOJHUeCTBe, €CITH YHC-
no NBOAHBIX X0NoB Danky He npesbiilaeT 30 B MHHYTY.

8.28. Cmecy noa npeccylonme ponHkH cleayer No[aBaTh pPaBHOMEPHO, I 4ero
NOJKHBI BLINONHATBCA YCITOBHS

32



BT=BH-(2a-—1)(R+5)Iau (1)

:?.RKP =3(R+&) + B, (2)

rae B, — umipuHa Teuku OyHkepa B CBeTy, M (Iisi HCIUTIONEHHA 32aBHCAHHA CMECH IO XK-
HO BbINONHATLCH yciorxe 0,3 > B >0,2); B, — MMpHHA UI[ENUSA, M; @ ~ KONTHYECTBO
NpecCyiOUMX PONIHKOB (CEKTOPOB), Ha3HauyaeMoe H3 yCIOBHSA

a >3H [2(R + ) + (0,2-0,3), (3)

rge R — pagHyc npeccyioiero ponuka (cektopa), M; O — paccrossme ot o6pa3yioueh

ponvka fo Omxkattie#t BHyTpenHe#t nmoBepxHOCTH Teuku OyHKepa, M, Rx — pamHyc
KPHBO LKA, M. P

8.29, BenuumHa 3a30pa MeXAy HMXKHe#l KpPOMKOM Touexk OyHkepa ¥ BepxHe#t mnoc-
KocTelo popmMer (cM. puc. 1§) "Haxoputesa o gopmyie

A=002R. (4)
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Puc. 14. KoHCTpy KTHBHAS cXeMa yCTpOHCTB pONTMKOBOIO bOpMOBAHHSA

I — Gaaxa; 2 — pacxoouwmii Gynxep;, 3 — dopmywowue poauxu; 4 — nanpasnaro-
wue; 5 — opma;, 6 — KpUBOWUNHO-WATYHHELL MEXAKU3IM; 7 — poasveanz; 8 — npu-
800 nepemewjerun gopmul; 9 — xo0do8ol GuHT
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Puc. 15. Cxema K pacuery no popmynam (6) u (7)
1 — Oyuxep; 2 — gpopma c uzdeauem; 3 — npusoo

8.30. [fonauy cmecu B Teuxu Oyxiepa, BO H3DeXaHHe e¢ 3aBHCaHNA, PEKOMEHRYET-
CH OCYMIECTBJIATL HeNpepbiBHO, 0OecneunBana MHHHMAIbBHYIO BLICOTY CTON04, T.2. B KOJIH-
YecTBe, COOTBETCTBYWILEM pacxofny cmecH nipy dopmoBaHuM. JIMHeAHbie pa3aMepbl Bbi-
XOHOM# TEUKH B CBeTY DOJKHBI OblTh He MeHee 0,2x0,25 M. Bubporo3bymurenu Ha Bub-
pofyHkepe OOMYCKAIOTCA, TaAK KaK OHU CHOCOOCTBYIOT YIUIOTHEHHIO CMECH B TeukKax

OyHkepa #H NpensiTCTBYIT CRBOOOMHOMY HCTeUeHHIO cMecH. llonyckaeTcsa NpHMeHeHHe
MeXaHHYeCKHX BopoumTeNnel.
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Puc. 16. Homorpamma mia onpeneseHHS K

KJ . ; g
ng __l__. ‘ B B HHTECpBaJie 3HaYeHHH Ky1 e 9

08 F—t—1—T1"1— - 1

07 1 1

08 {115 ' H

05 | —

04 - o

03 s L

09 92 095 Q96 495 10 Ky

8.31. Ckopocts nepemciticHust GopmMbl NpH poIIMKOBOM (HOPMOBAHHH V(b OPHEHTH-
POBOYHO (NPOEKTHLIM pacueT) MoxXeT ObITH HatineHa no popmyne

Vi =2*10“2R!pn(lwwsa) /Kih (5)

H.?

rine /.. — UIMHAZ NOANMTLIBaAEMON YAaCTH NpecCyloLlero poJinka, M; 7 — UKHCNO OBONHLIX
xouog paGouero opraHa B MHHYTY; /1., — TONuHHa GopMyeMOro H3AENHA M; A — yroiu
3aXBATa Npeccyouiero ponuka, pang

a = (0,19+0,057 11/B) (0,7544,65:-10 °n): (6)

K}, ~ KO03(pPHLUHEHT YTUTOTHEHHA CBeXeoThopMoBaHHOR BCTOHHON cMecH.

8.32. Homorpamma ons onpeneieHUn K'; B HHTCpBaJle 3HaYeHHH Ky = 1,0...0,9 npu-
BeeHa Ha puc. 16.

8.33. KoapduiupeHt ynnoTHeHH Ky = {(,96...1 mMoxeT OBITE NOCTUIHYT TONMBKO IDH
coOneHHN YCIIOBUSA

R = (0,9...1)1‘.'H (7)

Ycnosue (7) nonHocThIO cnpaBelyinBo mis u3fenuidt BeicoTolt po 0,15 M. B anyvae
dropmopannsg Hi3neH donpllelt BLICOTHI K HuXHelt wacTH u3penus GypeT Ha 15...20%
HKXKe, YEM BCPXHCH, d

110 KOHCTPY KTHBHBIM COOOpaXKeHUAM [OJTIKHO COBJIIONAThCA yCJIOBHE

0,07 < R <0.2. (8)

8.34. JUis MCKINIOUEHHS BO3MOXHOCTH BBIMUPAHHSA CBeXeoThopMOBaHHOH GeToOHHOIN
CMecH H3-MoMl cTaBHNHanpyoillel Ganku goixio cobniogathcs ycnoBue

B(S }2”” (9)

rac 35 — UM pHHA crabunuzydpyowei danky, ns.

8.35. llpeccyoume poTHKH MOXHO yCTaHABIMBATL KOHCONBHO WIH Ha OB yX onopax.
Jinst IOBBILLCHHSA HajleXXHOCTH HX paboThl BTOPON BapHaHT NpeANouTHTebHel! .
IInnHa posHKOB Ha3HayaeTCA NpH KOHCONBHOM KpenjieHUH

Ip =0,2...0,3 Mm; (10)

IpH KPCIUTEHHH pOJIMKOB HAa ABYX OMopax



| >2,5D, (11)

raoe ) — paMeTp PONHKaA, M.

8.36. Bepxnsin nnockoctk BopToB (POpMBI 10M1>KHA HMETh MHHHMATBLRO BO3MOXXHBIN
3a30p C HMXXHeR obpaiyioieft npeccylolMX po/iHKoB (B npegenax AonyckoB Ha ¢op-
MBLI) ; HeMapanyieJIbHOCTh oCefl pOJIMKOB BepxHeHl IMockocT SopToB GOPMbI He A0IIXK-
Ha NpeBBLIIATL 1 MM,

8.37. l1pu NMoBBIVICHHLIX TpeOOBaHUAX K COOIIOAEHHIO IPOEKTHON TOMIMHBI H3EH I
peKOMEHAYCTCA APUMEHSATH IUaBaloUy0 CcTAOMAU3IUDPYIOUYIO GaiKy, T.e. OCYUIECTRIIATL
ge rnoaXkatHe x BepxHel mopepxHoCTH O60opTOB (HOpPMBI, HallpHMeD, C NMOMOIBLK HHEBMO-
UMAKHAPOB.

8.38. 3a3zopkl Mexay 3aJ(HUM TOPUOM IpeccyOLHX pPOJIHKOB H NepefHeRt KpoMKOI
cTabMnusypyolled DWIKHY He HOMXXHBI NMpeBbILIATE 4 MM, a HHXXHAA oBpalyloias npec-
CYIOLLIHX POJIMKOB JIOJI%KHA HaXOOUTLCA Ha ypOBHE CTAGHNN3HpPYOLIEH MITOCKOCTH Hanky.

8.39. Cmech, cHATyw crabunusMpyiolleit Gankoff BO Bpemsa KaMOpPOBKH, MOJAIOT
HenmocCpeACTBEHHO B anenyBoiluyio ¢opMy. Hakomnenye orxonos OeroHa I NOCIERYIO-
IEro UX HCNONb3OBAHUSA He ONMYCKaeTCH.

8.40. MeTomMka onpefieneHus Harpy3lok, AeACTBYKUHMX HA dopMy U HA YCTAHOBKY
B Npolgcce poikoBoro GopMoBaHHA, NIpHBeieHa B Ipuin. 13,

O6opynoBauue i UeHTPHPYTHPOBAHHSA

8.41. IIpn ¢popmoBannu Hanenu# ueHTpudyrupoBaHHeM OCHOBHLIM O06OpYIOBaHHEM
CNyXaT UueHTpHYyrd H IMTaTeNH, YKOMIMEKTOBaHHBIE HEOOXOOUMBIM KONHYECTBOM
dopm.

[IpHMeHsAI0T B OCHOBHOM TPH THIIa LCHTPHPYT: POIHKOBELIE, OCEBLIC HIIH LWUNHHOENb-
HBIC K PEMEHHEIE,

8.42. Ponukonsle ueHTpudyru (puc. 17,4) H3-33a OpOCTOTHI KOHCTPYKUHH HaHbonee
pacnpocTpaHeHHbl, JTH ueHTpPyru Bojiee TMXOXOOHDBI 110 CPABHEHHIO C OCEBLIMHK W pe-
MeHHBLIMH, HO TpebyI1oT Xopoluo OTOUIaHCUpPOBaHHbIX GOpM.

PonukoBble LenTpudyri MoryT OBITE OJJHOMECTHBIMHM, NMpedHa3zHaYeHHbIMH IS Of-
HOBPEMEHHOH yCTaHOBKH TOJIbKO OJIHOH ¢opMbl, H MHOT'OMCCTHBIMH.

8.43. OCHOBHBIe TEXHHUECKHE XapaKTEPHUTHKH PONIHKOBBLIX LEHTPHYT, BblIlyCcKae-
MbIX TPOMLILUIEHHOCTLIO CepuitHO, ipHBEAcHbI B NpHi. 14,

8.44. OceBblc ueHTpHYI'H (WUNUHACHBHBIC) McHee YYBCTBUTENLHbBI K HeypaBHOBC-
HIeHHOCTH dopM, YTO [03BOJNIAET UPHMEHATE Oonee BHICOKYIO YACTOTY BpalueHus. dop-
MEI 1d OCeBbBIX IteHTpHQYyTrax He HMeloT Ganaaxelt, a ONHPAOTCH TOPUAMH HA TUTAHUIAHOLI,
NOITOMY M3HOC GOpPM MeHbilie M CPOK UX cnyx Ol Gonbliie, ueM y Gopm, NpUMEHAEMBIX
Ha PONMKOBBIX lIeHTpHyTaX.

8.45. PeMeHHble ueHTpHdyr (prc. 17,6) npumedaoT pig popmoBaHui Tpyb H Ko-
ney mmamerpom 400...1200 mMm. OCHOBHbIe TeXHHUECKHE XapaKTepHCTHKH pEMEHHBIX
HeHTPHDYT, BBITYCKAEMbBIX 11POMEILUIEHHOCTBIO CepMAHO, MPUBENEHEI B Npui. 14.

O6opynoBanyue mns ueHTpoHENHOro NpokKara

8.46. B ueHTpobexHoM mnpokarte ynnoTHenye OeToHa OCYLIECTBAAETCH ¢ NOMOLUBIO
BaJ1a, YCTAHOBIIEHHOYO BHYTpH TOPH3OHTAILHO PacnoioXeHHON (PopMbl H HaxomAuero-
¢ BO (JppaKIUHOHHOM 3allenJIeHHH € ToplLeBbIMH 00cuaiikamMu GopmEl.
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| - *  Puc. 17. Cxembl LeHTpHDYT
5 4 - poauxosoii: 1 — pama;, 2 — Popma;
3 — croiika; 4 - ydepmusaloujue posau-
Ku, 5 — poauxu; 6 —ean; 0 — peMexrKoOi.

1 — popma; 2 — KOpPOOWHYPOBBIE DEMHU;
3 — domxpar; 4 — wxug; 5 — cranunua

8.47. OCHOBHBIMHM 4acTAMH UeHTpoOeXHO-NpOKaTHON ycCTaHOBKHM (puc. 18) smiis-
JOTCA FOpH3OHTWIbHLIA Ban auamerpom 300...400 mm, npepgHasHaueHHbI O npueede-
HUA (GPOopMBbI BO BpallleHHe, H ee YIepXHBaHUA BO BpeMs H3NOTOBJIeHUA TpyOrl; onopHoe
yCcTpoficTBO ¢ noBopoTHOH Tpasepco#i. Ban yaepXxuBaeTcs B rOPH3OHTANLHOM HONOXe-
HHH NpH NMOMOIUM ONOpBl H CTOEK ¢ TpaBepco#. B omopy BCTpOEHBI NOOLMITHHKH Ba-
na Ha 3ToM Xe KOHUe Bana pacloNlodXeHbl MPUBOJIHbIe LIKHB H KaTOK C pebopnofi.
Ha npyroM koHue Baja Ha pacCTOSIHHM, PaBHOM [UIHHE (DOpPMBI, paclloNoXeH BTOpO#H
KaToK ¢ pebopnol. IIpuBogHON LIKUB COeJHHSAETCA KIIHHOBUIHBIMH PEMHAMH CO LLIKH-
BOM [IBHraTens WIH pelyKTopa. Bropo#t koHell Bajia cHabXXeH roNOBKOH, KOTOpas BXO-

IIHT B TpaBepcCy, YCTAHABJIHBAEMYI0 B CTOHKH ¢ LENhI0 NpenoTBpalleHUus MpoAOJIBHBIX
CMelleHHH (POPMEL.

8.48. B koMiuteKT obopyOoBaHHsA BXOOUT caMOXOIHLIR DeToHOoykKiaguMk c DyHkKe-
pPOM, caMOpasrpyXaloumMca NTpd noMoum ckpebkoporo MexaHuama. JIsuxeHHe ckpeb-
KOBOI'0 MexaHH3Ma, TpaHCclNopTepa IMUTaTens ¥ XOJoBON yacTH BeTOHOYKJIaAYM KA COTrna-
COBaHbi TakKHM 00Opa3oM, 4yToObl Ha neHTe NMpH nopave OeTOHHONK cMecH o0Gpa3zoBLIBANCA
crnmouwiHol noTtoK 0e3 pajpbiBoB. YhpasneHue OeTOHOYKNAQUMKOM OCYlIECTBSETCH
onepaTopoM c o0UIero NynsTa ynpaBiieHUs WIH JHCIAaHIHOHHO.

8.49. B KayeCTBe KapKAaCHO-CBAapOYHON MalUMHBI IpUMeHNMa N1i06ast TUIIOBasA, U310-
TOBNIAKOLIAA KapKackl KOJsLeBO# dopmel muamerpamu oT 0,4 no 2 M.

8.50. ®opmbl MetasiHYecKHe, MHOMBHOYAIBHON KOHCTPYKUMH, HepadbeMHble, CO
CMEHHbIMH TTOAOOHAMHY H HHBEHTAPHBIMH TOPLOBBIMH KOJIbLAMHU,

36



R i ..

“l-_l;?}'

r

Puc. 18. Cxema ueHTpOOeXXHO-NIpOKATHOH YCTaHOB KH
I — ean; 2 - gopma; 3 — rpyba; 4 — xarox; 5 — Tpasepca;
6 — onopa; 7 — crolika; 8 — 20408Ka

8.51. JInga nopaud GopMbI M NpUEeMKH ee Nociie POPMOBaHHS NIPpHMeHAEeTCA NONKAaT-
Hafd Tenexka ¢ noitbemMHo#l mnardopmoit. BricoTa nogbema MmiatdopMel 3aBUCUT QT
Hapy>XHoOro gqdamerpa (popmb! H3NOTABIIMBAEMOI0 U3eIHs.

8.52. Kanropartwib iipencraBidgeT coBOR OBe XeCTKO 3akpelyieHHble B dyHAaMeHTe
ONOpbl, HMEKILME BBIpe3bl ol Handul popm.

8.53. B cocraB BCcnomorarensHoro ofopynoBaHKdsa BXOOAT pasfiHUHBIC TpPaBepChbl M
ApHCHOCOOTEHHA IS WCTKH, CMa3kH 4 C60pKH dopMm.

OdopynoBanue mia HanopHoro ¢GpopMoOBaHHA

8.54. YcraHoBkHM Ansi HanopHoro (popMoBaHHA H3OEeNHA cOCTOAT U3 GeTOHOHAcoca
HIIM NMHEBMOHATHeTaTeNnsd, DeTOHOBONA C YCTpOACTBAMH A1 er0 OMHCTKH, NepeXOOHHKOB
OoT TpYO K dopmaM.

8.55. BeroHoHacocbl U TNHeBMOHArHeTaTe/lIK MOT'YT YCTAHABJIMBATLCHA CTAUHOHApHO

B GCTOHONPHUIOTOBHTENILHOM OTHE/I€HWH M/IH Ha cneuHaNbHbIX TesiexKax, NepedBHIaw-
HIKXCA Ha PEABCOBOM HMITH MHEBMOKONECHOM XOAy.

9. KOMEHHHPOBAHHOE ©®OPMOBAHMHE

BubpoBakyymHpoBanue

9.1. BubpoBakyyMHpOBaHHe ABJIAETC KOMIJIEKCHBIM cllocobom GHopMOBaHHA H3-
Aenivi, BKIIOYAOILNM CHHXEeHHE HCXOJHOT0 BojocofAcpanus OeTOHHOR CMecH NyTem
€¢ BAKYYMHPOBaHHs H NMOBTOPHO-KPATKOBpEeMEHHOIe BUOpHPOBaAHHA, B pe3ynbraTe KO-
TOpPOI'0 AOCTHI'ACTCH HaYaNlbHasl NIpOYHOCTb BeToHa Npu cxxaTuH 0,15-0,45 Mila.

9.2. BubpoBakyymHoe OpMOBaHHe H3AeHHA NPOHIBOAMTCS Ha YCTaHOBKAaXx BepTH-
KanbHOTO W TrOpPH3OHTAJILHOrO THNa, 00ecNeyuBalOLMX YNIOTHEHHEe OETOHHOR CMecH,
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Puc. 19. Cxema BUOpOBaKYYMHON yCTaHOB-
KK BEPTHKANLHOIO TUNA

1 — boxosvle sulpo8aKyyM-ursl, 2 -
OyHKep pa3zoarounsil; J — O8YXCIOPOR-
HUll GaKyyMuur-rpagepca; 4 -~ 8axyym-
HACOC; — 2udponpusod; 6 — ceexeor-
fopmMosaHHbIE U3OENUA

4
JeRddbidbnpdrag NI 1 *
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Puc. 20. Cxema puGpoBakyymMHo#l yCTaHOBKH rOpH-
30HTANILHOTO THNA

I — Mexanusm nodsema; 2 — MEXAHU3IM pa380pPO-
ra;, 3 — subposaxyym-ggopma; 4 — ceexceor@op-
MOGAHHbIE U3DENUR

HeMeJUJTeHHYIo pacnanybky H OecnersicBoR (Ha IpHcoce) CBEM CBEXEOTPOPMOBAHHBIX
U3 eI,

9.3. GopmMoBaHHe Xelle306CTOHHBIX KOHCTPYKUHKHA Ha BUOPOBAKYYMHBIX YCTAHOBKAX
BCPTHKANBHOrO THUNA (puc. 19) BKNouaeT BUOPOBAKYYMHOE YITIOTHeHHE OETOHHON cMe-
CH 00 NOJIyyeHHs 3aJaHHOH CTPYKTYpPHOH HOpOYHOCTH OeTOHa, pacKprITHe DOKOBBLIX Ba-
KYYM-LIIUTOB, ONyCKaHHe Ha NpHcoce cBexeoTHOpMOBAHHLIX H3AeNKH B TypHHKeT,
OTKJIOYEeHHEe BaKyyMa B [BYCTOPOHHCM BaKyyM-ILHTEe U BO3BpallleHHZ €ro B HCXO0H-
HOC HONOXeHHE,

9.4. ®opmoBanue XeJie300eTOHHBIN KOHCTPYKUMH HAa yCTaHOBKaX INOPHU3OHTANILHOI'O
neficros (puc. 20) sxnwuaer BUOpoBakyymMHOe ynioTueHue OeTOHHOU cMecH, palpo-

pPOT BaKyyM-()opMBb! HA 1800, onycKaHHe BaKyyM~popMmbl ¢ H3enueM Ha MOAAOH HIIH
naker oTQOpMOBAHHLIX MAUT. OTKIOUEHHEe BAKyyMa W BO3BpallleliMe BAKYYM-UIWTA
B HCXOJIHOC NNOJI0XKcHHe.

9.5. BakyymupoBaHe GeTOHHOH CMeCH NPOWU3IBOIAMTCA NPU PA3PEXKEHUH B CHCTEME
te meHee 0,07 MIla (abc. pasn. 0,03-0,02 MIla). [ToBTOpHO-KpaTKOBpeMeHHOE BUOpH-
POBAHHE OCYUleCTBAAETCA CTAaHAApTHLIMU Napamerpamu (n =2800 won/muH; A =
= 0,5-0,6 mMm).

9.6. (Ipouecc BHOPOBAKYYMHOIO yIUIOTHeHWS OETOHHON CMeCH BKIIIOUAET CYMMY

NePHOMOB BAKYYMHPOBAHHY f, M BUOpOBaKYyYMHpPOBAHHS .
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Yepenopanye BaKyyMHpOBaHHA H BHOPOBAKYYMHPOBAHHS [JOJIKHO MNPOROSIKATLCH
HO NpeKpanieivy BLigencimn AAKOHA (hadbl Ha 1HOBCPXHOCTH H3CIIHA B I1IPOLCCCE OMe-
peisHoro BUGpupoBauMa NpoRoInKuTeLHoCcTLId S—10 c.

9.7. dddexTHBHOCTL BUOPOBAKYYMHOTI'O YIJIOTHEHHA MOXET OLEHUBATHCH KO3(PdH-
HUEHTOM HIMEHEHUA NNOTHOCTH Kn.n:
KH.H _pcpa}('r/ P ucx

rae Paaxr — MIOTHOCTE CBEXEOTPOpMOBANHOro BaKyyM-OcTOHa;, PO, ., — MIOTHOCTL
OeTOHHON CMECH HCXOOHOI'O cOCTaBa.

9.8. Bricota u3penusa, GpopMyeMOro B BepIHKaJABHOM [10JIOXKEHHH € HEMCAACHHOHA
pacnanyoko#ft U ckeMOM A, onpelensaercs no ¢popmyie

h=0/p,

rae 0 -— CONpPOTHBIIEHHE CXATHIO CBEXEOTPOpMOBAHHOIO HETOHA; 0 — NNOTHOC1L CBEXC-
oTdhopMOBAHHOrO GeTOHA.

BubporunponpeccoBaHHe

9.9. BubporugpornpeccoBalHie MPUMEHSIOT NpH U3TOTOBIEHHH HaAMlOpHbIX TpYO.

Cnocof 3aksilouaeTcs B TOM, uTO noclie BUOpodOpMOBaHHA BLINONHAIT THAPO-
JOMPECCOBKY H3MEJIMA uepe3 ClielHaJIbHBIR cepOeHHHUK, HMEMIHA pe3HHOBYO 000/10Y-
Ky. CepiedHHK nomelaeTcad BHyTpb (POpMbl 0 Hauana ¢GopmoBaHusa (popma c apmary-
pofi ycraHasnwBaeTcs Ha cepaeutink). beron nopmaercs B dpopmy OeTOHOYKAAAUHKOM
H NPENBAPHUTESIEHO YIIIOTHAETCHA HAPY>XHbIM BHOpHpOBaHHeM HaBeCHbLIMIE BHOpaTOpamy.

[locne 3anondHenus Gopmbl GeTOHHON cMechbl® B cepledMHHK NOMJAKT BOAY H MOOHM-
MalOT ee pgasnenue no 3...3,5 MIlla B Teuenue 30 muu. [Ipu stomM pesuHoBag obonoyra
CepHeYHHKA AAaBHT Ha YIIJIOTHEHHYI0 BUOpauyel 6eTOHHYIO CMECh H MO YNNOTHACT ec.

HaBneHue BOAL!I N0 pe3nHOBOR 000n0UKON cephedHMKA NOOAEPXUBAOT A0 KOHUA
TennoBo#l obpaboTky U3penud.

9.10. C uensi0o NOBLILIEHHA MPOUIBOAUTE/ILHOCTH TPYHA H CHIKCHHA YpOBHA ILyMa
BMECTO HaBeCHBIX BHOpaTOpOB OnA yKNaAKH CMECH PEKOMEHAYETCA NPUMEHATL Clic-
LHanbHbIe BUOPOIJIOLIIAIKH,

9.11. Bubponnowanka anas ynoTHeHusa 6eToHHO/ cmecH npy popmoBKe TpyO (pHc.
21) cocToMT M3 BUOpPOpambl, Oonupamwilefics ycped ynpyrue onopsl Ha pamy, KOTOpas
3akpeniena K ¢pyHaaMeHTy aHkepHbiMu 6ontamy. Ha BuGpopame cBepxy # cOOKy xecr-
KO 3akperieHa onopHas Tym6a, B BepxHcH yacrH KOTOpOH CMOHTUpOoBaH BHOpOBO3DY-
DMTeNnh, NpUBORAMMBLIA B RelicTBHE Yeped KIMHOPEMEHHYIO Nepefady OT INCKTpOBHIA-
Tend. JNEeKTPOABHMraTeNs 3aKpenjcH Ha CTOMKe, YCTAaHOB/IGHHOR Ha OTOeNIbHOM (QyH-
oaMeHTe, 4TO ofecrneydBaeT HAOEXKHYI0 H JIONTOBEYHYIO paboOTy 3JIEeKTPOABHIATCNA, HC
nogBeprawueroca BO3RcHCTBHIO BUOpaunu. UeThipe TArW CIYXaT QIS 3aKpelieHHA
H [IpHXKaTHA QOpMbI K BHOpopame.

0.12. ®opmMOBOYHLIR OOCT ANIA H3TOTOBJIeHUR TpyD BHOpOrHApONipecCcOBAHHCM MO-
YeT COCTOATh H3 JIEHTOUHOro DeTOHOYKNanuuKa, lipeacrapngapilero coboft odbnerycHiylo
KOHCTpYKUHIO GeToHopasnatuika CMXK-71A, u aByx BHOponmomanoxk BMK 293-8/3.
Pa6oTra Ha HpOpMOBOYHOM NOCTY OpPraHH30BLIBAETCA TaK, YTO Ha OQHOH BUOpONAROIaiKe
HOEeT YKJIaaKa H YIJIOTHEHHe cMeCH B dopMe, a Ha ApyTrofd — yCTaHOBKaA, 3aKpellicHHE
H NOAroToBKa QGopmMbl K 3aNOJIHCHHIO CMEChIO,
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Puc. 21. Cxema BUGpONNIOWIanKH AN YITIOTHEHUS GeTOHHON cMeck
lipu popmoBke TpyO

— MeKTpoosuzdarear, 2 — onopHa’ rymba; 3 — eulpoecifyou-
renb; 4 — Kpoluika rpasepcwl; 5 — popma; 6 — vaz2u; 7 — eubpo-
bama;, 8 — ynpyeue onopbt; 9 — pama

10. OTAEIIKA CBEXEOTOOPMOBAHHBIX U3IEITUI
Cniocobn1 oTnENKH OTKPHITHIX NNOBEpPXHOCTEl

10.1. K cnocofGam oTmenku OTKPLITHIX OBEPXHOCTEH OTHOCATCA: OTAGNKA fleKOpa-
THBHBIMH (DAKTYpHBIMKH OeTOHaMK M pacTBOpamu; MexaHuueckas oGpaloTka NoBepx-
HOCTeH; NpPHCHINKA AeKOPATHBHBIMH MaTepHanaMM; oGHaxeHHe KpyNHOIO NeKOpaTHB-
HOT'O 3alOJIHHTEN; LITaMNOBaHHe M MPOKaTKa JUIA NMOJIyyeHHs pefihedpHON NMOBEpXHOC-
TH; co3fanue OyrpHcToft MOBEPXHOCTH Pa3NIUUHBLIMK CNOCOGaMu U ap.

10.2. OTtpenka QakTypHbIMH pacTBOpamMH U HeTOHAMH pEKOMEeH[IyeTc NpU Npoun3-
BONICTBE MAacCOBbIX H3leNTHH, TaK KaK 3TOT cnocob Heloporo# u HeTpyaoeMkui.

C uensl AOCTHXEHHA HeoOGXOMWMOTo KayecTBa NoBepxHocTeH W3menuit mis pa-
CIBOpHBIX OTACNOUHBIX CNOEB CACAYyeT NPHMEHATh NEeCKHM C MOMAYNEM KpynHOCTH He
Oosnee 1,8. B OTHENBHBIX Clly4yasix BO3IMOXHO NMpHMeHeHHe Doslee KpyYIHBIX NECKOB.
Ilna NpHroTOBJIEHHA OTOENIOYHBIX CHOEB XelJaTelIbHO lpUMeHeHHe LeMEeHTOB, KOTOphle
nOoCle 3arnakKHBaHHA BepXHHUX MNOBepxHOCTeH HIpenHl HMeKT HelHauuTellbHGoe BOOAOOT-
AeneHue,

11t MOBBILIEHHS MOPO30CTORKOCTH OTHETOYHBIX CIIOEB crenayer NpHMeHATL mMano-
MOABHXKHbIE H YMEPEHHO XeCTKHe pacTBOPHbIE CMeCH.
PaKTypHble cMecH CheflyeT YKNAhlRaTh TOHLKO Ha y¥e yNNOTHEHHLIK KOHCTpYK-

TUBHBLIR cnoft Gerona. Bpems mexay yknaakoit ACKOPaTHBHOTO H KOHCTPYKTHBHOTO
GeToHa He gqomkHO ripesbiiaTh 1...1.5 .

[Tpu popmoBannn Muorocnofterx naneneft BEpXHHUH CAOR MOXeT GbiTh NONMHOCTHIO
JamelieH GaKTYPHbBIM PacTBOPOM.

10.3. llns yxnapmku u pa3spasHuBanmus OTHEJIOYHBIX CJIOCB NPUMEHSIOT pa3jinulble
PakTypoyknaRuuxkH. A KadeCTBeHHOIO pacnipegelleHUsl OeKOpPaTHBHOroO 6eTOHa 10

o6pabaThiBaemol MOBEPXHOCTH NaHeNH HeoOXxOQUMO, uTOOLI CMecCh MocTynana paBHO-
MEPHO 1O BCe UTUHE NUTATEeNS.
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Puc. 22. ®akTypoyKJIaguHK s ,
1 - Oynkep;, 2 - O€KOpaTuGHaA Z =
cMmech; 3 — KOHCTPYKTUBMbIU OETOH, = —
4 — subpodapryk; 5 —~ NPUNUMHOE . l
yCTpOUCT80 ;
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Haubonce sdrdpecrnpiio npumenciive GaxkTypoyknajluuka, paborapouniero 110 NpHHLM-
ny cKonb3gwero Buépoutamna (puc. 22). OH umMeeT GyHKep KPHBOJIKHEAHOR (popMbl,
NO3BOMAIHA NpUMEHATh XecTKkue DeToHHbIE CMecH, 3arpyXeHHyw B HyHKep Niekopa-
THBHYIO CMECh NpeaBapuTenbHo BHOPOYNNIOTHAT B TeueHue 60...70 ¢. 3atem, npu OBH-
XEHUH (PaKTypOyKNnaguHka c¢o ckopoctew (,8...12 M/MHH 6GeTOHHas cMechb NOCTynaer
Ha MOBEPXHOCTbL YJIOXEHHOI0 KOHCTPpYKTHUBHOIO GeTOHA yepe3 BHOpodapTyK, KOTOpbLIN
3arjaxKyBaeT NMoBepxHOCTh. [lpmxumMHoe ycrpoitcTBo racur BUOGpauuio H ofecrneunyBaeT
NPUTPY2 M AONOMHUTENIBHOE YNNOTHEHNE CMecH. Y KilalKa NOeKOPaTHBHOIO CNOs BENETCH
3a OAAMH npoxod gakTypoyknamuuka. PaxKTypHbIE CMECH CleAyeT YNIOTHATL B Npouec-
ce GpOopMOBAHHA TaK, YyToOhl KOapPUUHEHT YIIIOTHeHHA Obint He MeHee (0,96,

10.4. MexaHnvyeckasn obOpaboTka moBepxHOcCTeH TIpHMeHAETCA OMA NOJIyyeHHS rnap-
KHX NMOBEPXHOCTeR, yNOBJIETBOPAIOLIHX HOpMAaTHBHBIE TpeDOBaHUSA K BHYTPEHHHUM NO-
BEPXHOCTAM 3JaHull, NpefHalHayeHHbiX AJIA OKpackKy WK oKiieH K 000siMH.

[lo KOHCTPYKTMBHOH CXE€Me OTOeNouYHblie MAallIMHLI TOOpPA3[eNnsAlOT Ha BanKoOBbIC,
OUCKOBBIE H peeyHbie, Kpome Toro, nis npeaBapHTeNbHOR KaNTHOPOBKH NOBEPXHOCTEA
H3[leNTHA TIpUMeHAKT Opyc ¢ BO3BpaTHO-NOCTyINAaTe/bHLIM [OBHXXEHHEM MoMNepek Harn-
paBJICHUA 3arjla>X UBAH M,

BoiueniepeurcrieHybie pafoune opranbl HeGOnbUIMX pa3MepoB MOTYT ObITh BhIfIOR-
HeHbl B ByUOe HaBecHOro obopyloBaHUA K 0eTOHO- H pACTBOpPOYKIJIANYHKAM HIH CaMO-
XOHLIM pamaM. JIuckoBsle ycTpolicTBa ¢ Anamerpom aMcka 350500 MM HCAOAB3YIOT-
CA B KayecTBe pYYHOTO HHCTPYMEHTA.

Bankomasi oTnenouHas mauMHa (puc. 23) npumetsietca mnin ofpaloTku ymepeuhno
XKECTKHUX H ManonoaBHXHbBIX HeTOHHLIX CMeceR MpU HITrOTOBAECHHH NIIHT NEepPeKpPbLITHA,
Hapy>XXHbIX H BHYTpeHHHX CcTeH. BankoBbiff pabouuit oprad BbINOJHAETCA B BHIAE NONO-
ro uunuHapa pHamerpom 220...370 MM, Bpamlampllerocs co CKOpocTelo okono 6,5 M/c
H YCTAaHOBJICHHOr'O Ha caMOXOLHOM ropTale. 3arjaxuBaHHe NOBEPXHOCTH NPOHIBOOMUTCH
3a 2—3 npoxona.

[IuckoBas oToesioyHas maumHa (pHc. 24) npumeHsieTcR MpH oKoHyaTenbHoR obpa-
6oTke noBepxHocrelt uzpenuil, uck nuamerpom 400...1300 MM BBINONIHAETCSH C 3aKPYT-
FeHHPIMH KpasgMH AN NpeAOoTBpallieHHsA [OsgBJieHHsA PHCOK, BO3HHKAIOUIHX OT ABHXe-
HUA fAHcKa. C aTol uenkio 01s NMOBBILIEHHA HWHTEHCHBHOCTH 3arflaXHBaKMs AUCKY PEKO-
MEHAYETCA cOoBUIAThL JONOAHUTE/IbLHOS BpallaTenbhbHoe ABMIKEHNKE.

O6paboTKka NMOBEPXHOCTH H3JENIUA peeyHbIM pabouuM opraHomM (pHc. 25) NpHMeHs-
eTCA KaK MNOC/eHAA TeXHOJIOIHYecKasa ofliepallHs 110 CO3[JaHHIO TJIANKOHA MOBEepXHOCTH.
Pefixa, coBepluamwolilag BO3BPATHO-NIOCTYNATENILHOE [OBHXEHHE TIOMepeK HalpaBlieHHs
3alMaXUBaHHUs, OCTaBNAET Ha NOBepXHOCTU OeTOHA NONoChHL. Jis NpeROTBpallleHHd HX
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Puc. 23. BannkoBasd oTHAEMOYHAA MallHHA
1 — nopran; 2 — npusod nepedsuxenus nopranda; 3 — 8an0K;
4 — Npusod BepruKAABHO0 NEPEMEWEHUR 8ANKE; O — npusoo

gpaujenus ganxa;, 6 — popma ¢ uzoeauem

Wi

Puc. 24, JIuckoBas oToenoyHas MalllfHa

I — Ouckx; npusoowml; 2 — @pawjerus ducxa; 3 — nodsema
oucka, 4 — nonepeyxoz20 nepemewjenuns oucka;, S — nepeme-
Wenus noprana

BOIHHKHOBEHHA pelKe peKoMeHayeTca coodinarh kKonedaTesibHOe ABHWXeHHe N0 HalpaB-
NEeHUIO 3aTNaxKABaH 1A,

g nosepnuedusa 3¢gpPeKTUBHOCTH 06paboTKH NOBEpPXHOCTH M3Oelul M CHUXEHHA
TPYHOEMKOCTH PEeKOMEHAYETCHA NMPUMEHNATL OTAeNCUHbBIe MALUMHD], BRIlycKaeMbie NPO-
MbILUJIEHHOCTBIO cepuHHO., OCHOBHbBIE TEXHHYECKHE XAPAKTEPHCTHKH HEKOTOpPLIX OTHe-
JOUYHBIX MAUIMH NMpUBeaeHsb! B Npun. 18§.

10.5. Ornenka uw3genuit geKopaTHBHBIMH HPOGNIEHBIMH MaTepHalIaMH NPUMEHSETCs
NPH NPOHU3BOACTBE HAPYXHBIX CTEHOBBIX IOKOJIBHBIX NaHelieH ¥ MaHesiedl BXona.

B KauecTBe OeKopaTMBHOTO MaTepuasna NpUMEHAIOT 1UeGeHL M3 eCTCCTBEHHBIX [ICKO-
paTuBHBIX nopon ¢ppaxkunit 10. .20, 20...40 mm; kpowky 2,5...5 MM, GOH KepaMHKH U
UBETHOT'O CTEKJIa — 3pKNe3, Webedh, rpaBuil, NecOK MAaNCUEHHBIX NOPO]L eCTECTBEHHOTO
KaMH3, NOKPLITHEC C NOBEPXHOCTH CMNEUHANBEHBIMU KpacOyHbIMH cocTaBamH. Iisg okpa-
UMHBAHHA 3ANONHUTENIS UCACNLIYIOT KPACKH Ha OCHOBE WUAKOrO crexsa ¢ nobaBnaeHueM
MUIMEHTOB, KepaMHyeCKHe fnoarnasypHele M kpemHuhopranudyeckue KO-174, cocras
KOTOPLIX NPUBOAKTCA HUXKE,
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Puc 25 3arnaxusaiouias MaiimHa ¢ OpycoBbim pabounm opraiom
1 — nopran, 2 — 6pyc, 3 — 3a210Xu80XWdA Avixa, 4 — npueoo 803

8 DATHO NOCTYNATENbKO20 O8uMeHUR Opyca, 5 — npusood KonebarenbHo
20 Osuxenun Opyca, 6 — Kyaauxu

Kunkoe CTeK10 NMIOTHOCTLIO 1,2 90 95
uppaTt OKHCH KanblHA 3 0
Men MONOTEIA 2 1
[lurmMeHT 4 2
KpemuedTopuCThIA HATpU#R 1 2

HateceHHe AeKOPATHBHOI'O MATCPHAIA NPOUIBOAUTCA MeXaHHUCCKHMH YKJIAQYHKaMH
pAaBHOMCPHBIM COeM 33 OJMH npoxosn Brannumaxue Marepuana Ha 0,5 nuamerpa 3epeH
Bene1csa peAKOoA MNH BanuKOM

10 6. Cniocof oTmenku nyremM OOHaXeHHA [QeKOPATHUBHOIO 3aNOJIHKTENA 0pH (pop
MOBaHHH “NTHUOM BBepx” peKOMeH[yeTcA MpH MMpOU3BOACTBE CTEHOBLIX NaHe cH

CylWHOCTh MeTOda 3aKJIIouaeTCs B YIaJleHHH pacTBOPHOW COCTaBIAWLIEA ¢ OeKOpa
TUBHOTO 3aNONHHUTENs, PACNONONKEHHOTO Ha MOBEPXHOCTH OTAENOYHOro cnof OO6Haxe
HHe BelleTcH [0 TeNNOBNKHOCTHON o6paGoTKH, KOIfa pacTBOpHbI ciofi eille He HMeeT
MPOYHOCTH HJIM MOCHC Hee, €CNU NPUMEHAIOTCA BellecTBa, 3aMeJisiioULIHE TBEpAECHHE LE
MEHTA

OTaeNKy NyTeM OOGHAXEH {1 3aMONHMUTCNASA BhINOJNHAT B Clelyloule TexHOTOTHYEC
KO# NOCNefoBaTENLHOCTH

yKN4aKa, pa3paBHUBaHKHE ¥ YNJIOTHEHNE AeKOpa1uBHoOro 6eToOHa,

obHaxeHHe e KOPATHBHOTO 3aNONIHHTENSA,

OOonoJIHUTeIbHAA 00paboTKa oTieNoYHON NOBEPXHOCTH NTOCHie NpoOllapHBAHHA

Bpemsa ¢ MOMeHTa Hayana yKJIaAKHK 6CTOHHOH cMeCH 10 OKOHYAHHA OOHAXLHHS KpyIl
HOIO 2aNONHUTENIA BOAOH He HOJIXKHO npepbiuaTh 1 u

Mpouecc obHaxeHUA MOXKHO NMPONIBOAKTL B HAKHMOHHOM (1O 30%) u FOPHIOHTANID
oM nonoxcHun Ob6paborka Bomow maurcas 8 10 MuH pacxold BODbl Ha | M> NuBCpPX
HocTH 812 n

[Tpu obuaxceHUH NOBepxHOCTEH M3RCNUA B HAKJIOHHOM MNOJIOXeHHH QOPMbI HENbiA
APUMEHATL 3anoauuTes s Menkux dpakuuit K HepocTaTKam cniocoba OTHOCATCA Clie
AyouHe ypaaenue c i M2 [IOBEPAHOCTH NaHeNu A0 3 4 Kr ueMeHTa, NOHMXKEHHE NpoY
HOCTH JieKOpPaTHBHOIO cnofl fipH H3BbITOYHOM KOJIHYeCcTBE BOMAbl, BO3MOXHOCTH BO3
HUKHOBeHHs TpellM NPH yCTAHOBKe CBeXeOoT(HPOpMOBAHHLIX NaHelled B HAKIIOHHOE [10
JIOKEeHHe

TexHHYECKAS XAPAKTEPHCTHKA yCTpOHCTBA, NpefHa3zHayeHHOTO m/if OQHaXeHHA 3a

NONHHUTENA MENKOPaACHbIZIEHHOW BOJOW B TOPH3IOHTAILHOM NOJOXEHHUH, NpHBCACHA
B pHn 15
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Puc. 26. [Iucroner-pacnsinutens P-68
| — 6Gavox; 2 — CMeHHble HAKOHEYHUKU; I —
CONA0

B cnydae oOHaEHHUA OEKOPATHBHOIO 3afIONHUTEIA € MNOMOLIBIO 3aMesiuTesIed TBep-
NeHUa uemMenTa npd QOPMOBAHUH H3JeNHil “NHUOM BBepX’ 3aMe/UIHTeNb HanbGolee pa-
UHOHANBLHO HAHOCHTL B CMECH C ChIIYYHMH MaTepHaslaMH paBHOMEPHBIM CJI0EM IO BhI-
POBHEHHOH MOBEepXHOCTH CBEXEYJIOXKEHHOIO OTAENTOYHOTO pacTBOpA.

10.7. lIna nonyueHUA penbedHBIX NMOBEepXHOCTed naHernell BXona, GaNKOHHBIX OrpaX-
LeHWH M Opyrux H3OENHH NMpHMeHsieTCH THCHeHHUe [EKOPAaTHBHOI'O pacTBOpa UNTH LUTAM-
MOBaHHe.

THcHenne BepxHHX [OEKOPATHBHBIX CJ/IOEB YMEPEHHO XeCTKHX cMecel 11ponsBOOAT
yepe3 MOJIMMepHble TUIGHKH MIIHM IUIOTHYIO TKaHb, IMTaMIIaMH WIH NTOCPeHCTBOM KpYITHO-
ro sanomiurtens ¢paxuui 20...40, 40...70 mm. TucHenue BeneTcs npu pgasneHun 0,04...
.20 MIla Jlna nonydyeHus penbedOB H3a NIOBEepPpXHOCTH H3elUS HCHNOJB3YIOTCA BHOPO-
titamnel. Kpome Toro, pesnbed MoxeT 6bITh MOJIYYEH NTyTeM NOrpyXeHHsA MaTpHll BO Bpe-
M BUOGpauwu [lpu 3ToM Ha oOpabaThiBaeMylo NOBEPXHOCTh MOA MATPHULbl YKIabiBaLT-
ca NieHKa (MW TKaHb), KOTOpas CHUMAETCH MOcse TeflJIOBJIAXHOCTHOR 06paGoTKH BO
H30exaHue 06pa30BaHUA HA MOBEPXHOCTH H3AENHS LLIEPOXOBATOCTH.

[Tpu dopmMoBaHHH M3NENHH JTHUOM BBepx’ penbed ob6pa3yloT NMyTeM HaKaTKH I10-

BEPXHOCTH pesbe)HbIMH BaJlaMH NpOTSKKON INpoduiisi, peeuHbIMH penbedoolpa3ona-
TenamMu Tlpodune Ha noBepxHocTU oOpalyeTcA 3a O[HY oONepalHio, NpwieM riy6uHa
peibeda He NOJIXHA NpeBbIIHATE 0,5 oTHEeNTIOUHOrO CNOA.

Ban nna HakatkH penbed)a U310TOBRAIT U3 meTaiimyeckol (Mnu acBecrouemeHT-

HOA) TpyOGs! nHameTpoM 150 MM Macca Bana gomxkna ofecrneynBaTh HArpy3KYy He MeHee
100 H/m o6pasyouieh Bana:

10.8. byrpucrteie QakTypsl Ha NOBEPXHOCTH H3JAENUH MOXHO MOJIy4YaTh ClielyOLLH-
MH cnocobaMu 00paboTka cBeXeyJioXKeHHON pacTBOPHON CMECH CXaTbIM BO3[YyXOM;

IpUCKHIIKA pacTBOPa BNAKHBLIM MTeCKOM; HaOpbI3T Ha KOHCTPYKTHBHBIN OeTOH OTOEsI04-
HOI O pacryopa.
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O6paboTKka NMOBEPXHOCTH CXATbLIM BO3LAYXOM BeAceTCsS Hepe3 BO3AYHIHYIO I'pebeHKy,
KOTOpas NpeAcTaBiseT coBol nepdopupoBantyd TpyOKy AnameTpom 12 MM ¢ oTBep-
ctuamMu auamerpom 0,7 mm laBncuue Bosgyxa 0,2 0,4 MIla

[IpUChHITIKA BRAXIIBIM NECKOM IpOU3BORHTCA uYeped cHTO N° 10-15 no 3arnaxkenuoft
NOBEPXHOCTH OTHEJNIOYHOI'O CII0H H3 MANONOABHXXHOIO pacTBOpa TOJILIHHA OTAENOYHOTO
cmost g0 2 cm llocne NMpondpkH NecOK YacTHYHO yRanaloT B pesynwsrate 06paboTKH
MOJNIyYalOT OMHOTOHHYIO MATOBYIO NOBCPXHOCTD

HaOpbI3r OTAENOUHOr'0 pdaCTBOPA Ha KOHCTPYKIHBHLIA GCTOH NPOU3IBOAMTCH IHCTO
netToM-pacrisinuTenem P-68 (puc 26)

Pacnuinuresnb uMeeT HaUOK /1A OTHENTOUHOIO COCTaBa eMKOCTBIO 2,5 11, CMeHHbIe Ha
KOHEYHUKH M COMNOo, WTylep A OogaqyM Bo3fnyxa Jlnsa HaHeCeHMsT OTAE/TOYHOrO pd
CTBOpAa MUHHMANLHOE [lJABJIeHUE BO3/IyXa B pacNbiyiMTene AoJixkHo 6biTh 0,25 0,3 MIla

OToenka noBepxuocreit, 00palieHHBIX K OQAOHY

10.9, llpu dopmoBaHnu Magenuit, obpalleHHbIX THLEBOH NMOBEPXHOCTBIO K NMOOAOHY,
MPHMEHATCA CleaylolliHe cnocodbl OTAENKH riaakKas MOBepXHOCTH, OTHeNIKa IJIHTOY-
HbIMH MaTCcpHaljlaMH, CcOo3daHHe pelibedOB ¢ NMOMOLUBIO MATPHU M MJIEHOYHbIA MATCpHA-
JIOB, OTAEAKAa ¢ MNpHMCHEHHCM HeKOpaTHBHOro Apof6neHoro marepuana, OOHAXeHHC
NCKOPATHBHOTO 3anONHUTeNns

10.10. flonyyeHuc rnaagkux NOBepXHOCTel BO3MOXHO Glarogaps KOHTAaKTy NOBCpX
HOCTH OTHAEROYHOre c)losd ¢ noaoHoMm ¢gopmsl IlpH 3TOM NpHMEHATCA ClieUHaANIbHbIC
BHJibl CMA30K H MalepHanoB mjiAd oO6IUKBKH dOopmbl, (POpMOBaHHe H3leNTHR MO ynapHOH
TEXHOJIOTHH, NNAaCTHUGHKIUUA HHKHETO CN0A BOAOH HITH NHTBIMHKH paCTBOpPaAMH

B KauyecTBE€ CMA30K, TO3BONMIOLIMX NOJiyyaTh MIAAKYIO NOBEPXHOCTL W3Oenu#l, pe
KOMEHAYIOTCS NeTpoJlaTyM C BepeTeHHbIM Macniom 1 1, smynwcua IKC, consipoBoe
Macjlo, BMHoOrpanHas Kucnora, Boga (1 0,37 0,002 3,6), obpatHas smynbcua O3 2,
CONgpoOBOe Mmaclo ¢ conuaponom (1 1), Ba3de/IuH TeXHHYEeCKHH ¢ NapadpMHOM, CMa3Kd
H3 pacTBOpOB mbuia [lig monyueHuss rnagkKux NOBEepXHOCTEN H3INEIMH NpUMEHAIOr
(pOpMBI MeTaJUIWYEeCKHE, CTEKJIO-TIIACTHKOBBIE H XeNle300eTOHHbIE ¢ NMOJHMEPHLIM NO
KpbiTHeM Pabouyne nosepxHocTH (GopM He AO/DKHBI HMETh Je(deKThl, BbI3biBalOUiHe
MOBLILUEHHUE CLENNeHHs C OeTOHOM

Ilnsg nonyuyeHusa rnagkux NOBepXHOCTEH wigenuil, popmyemblXx NO yAAPHOA rexyo
JIOTHHU, CAeOyeT NpUMCHATb MAJIONOABUXHLIE CMECH, YKAaaKy OeTOHHOW CMecH NMpoBO
OUTE NoLne Havana paDoTel yoapHOro CTojia, NPOHOJIKXMTENILHOCTD YIUIOTHEHHsI NPHHH
mMaTh 4 5 mMuH upu rojimuie uyjesnuit 80 100 mm, a npu TonulyHe H3faenuA Gunec
100 Mm ynnorHenne HpoH3IBOUHIL NOCIOAHO ¢ 0blued BPORO/LKHTCIILHOL TBIO (POPMOisa
Hus 00 10 muH [lpd srom 6€10HHAsM CMECh He [IOJIXHA COieprKaTh KPYHHLIN 34110J11H
TeJib C pa3Mepom sepeH Boriee 20 mm

Hanbonee npoctibiM GpHEeMOM, H(NONbL3yeMblM B OO0bIYHOA BHMOpPAUUHOHHOA rexHono
ruM GopmMOBaAHKA H3OEeNUA, ABNACTCA BOAHAN NMNACTH(PHUKAIlKsA, JOCTHrdeMasdA paBHOMeD
HbIM pdCHbIIEHHEM BOMbLI NO (Ma3zaHHON noBepxHoCTH noggoHa Pacxom Bodw! Ha | M
nioukagan noanoHa 0,5-0,7 n

B 310M cnyyae He HCKIIOUAETCa 110che pacntanyOKH YyacTHYHOE LUNaT/ieBaHHe MoBCpY
HOCTH, npeaHasHaycHHO# noa okpacky JlyyillHe pe3yabTaThbl HaeT NJIAaCTHPHKAUHA HU X
HEero ciosd JIMTLIMM pacTBOpPaMHU (LIEMEHTHO-NIECUY4HbIHA, Konnonnﬂo-uememuhm+xneﬁ
KUK, usBecTtkoBbift) [lpH 3TOM pacaof pacTBOpa cocTaBisieT B cpefHem 1,2 n{m

10.11. Oroenka NAW10YHBIMKH MaTepHaJlaMH MOJIyuYHIa LUHPOKOE pacnpOCTpaHCHHE
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[pH NPOH3IBONCTBE HapyXHLIX CTCHOBBIX MaHesleH, NMaHened BxOAa H APYTHUX XHIbIX H
061lecCTBEHHbIX 31aHUH.

TexHonoruueckHif npouecc OTAENIKH COCTOKT U3 Clie[lyIOLIHX OTlepalMi: NOATOTOBKA
KOBpPOB H3 NJIWTOUHBIX MATCPHAJIOB; MOUrOTOBKa (POPM; YKIIAOAKa KOBPOB HIIH IMJIHTOK
B Ma1pHibl GopMbl 1 ux Gukcauus. Janee popmonanne Beaercs 1no OOLIMHON TEXHONO-
ruy. [locne pacnanybku m3nenuft HeobxoaumMa OONONHMTENbHAA OllepAllMA - yHaJleHHe
GymMari, OCTaTKOB KJieS W NMOATEKOB pacTBOpa ¢ NMOBepXHOCTH Ha MOeYHON MallHHe
CMX-3104, o6opynonarHHo#t Kangwoaoﬁ I1eTKON UIIH pe3HHOBLIM BAJIUKOM H HOpPCYH-
kot piia nonaun Boabl ¢ =40...607°C

lonBWX10CTh PacTBOPA, YKNAAbiBACMOT0O HAa KEPAMMUUYECKHE TJIWTKH, JOJIKHA cOCTaB-
NATH UPUR HPUMEHEHUM TIIUTKH ¢ Boponoriouiennem go 2% - 3...5 ¢Mm, ot 2 no 8% -
5..7 ¢cm. Cno#t pacTBOpa JOIDXCH HMETh TOMILHMHY 5~ 15 MM Y YKNaAbIBaTLCA Ha Npenpa-
PHTCABHO yniaxtennyw Nnutky. [ipy UCHONGI0BAHAM MMMTOK W3 KEPAMHKHY, CTEKNA W
APYI'MX MaTcpualioB C BOJONOIJIOWIEHHeM A0 8% MNepel ykaAKoH pactBopa HOCTaTOuY-
HO JNer'koro cMmayubaHug [lpu npumeHeHHH KepaMHUYECKHUX NIIMTOK C BOAOMNOTTIOLIEHU-
eMm Bonee 8% ux ysnaxHsT 3a 10 Mul J10 1Havana GoOpMOBAHHA,

Pacxol BOLI B, n, onsA VBIAXHCHUA MIUTOK ONpeleitgT No hopmyne;

B =0,05GW,

e G - macca | M° KOBpa, KI; W — sogonoriolilcHie NNHTok, %.

HaubGonslliee pacripocTpaHeHue noiyyuna oOMMIIOBKA MaHesled NMUTKaMH 'KabaH-
yux " paamepom 48x48 unu 20x20 mm, TonwKHOR 4 MM IIpH HCNOJNIL30BAHUH €€ B KOB-
pax pa3mcpom 0,6x0,6 m.

[Ipu kaccetHom criocobe (ropmoBaHuss H3c/iMfi KOBPUKH YKPYINHSIOT N0 LWIHPHHbBI
| M M iKHBI, paBHOH pa3mMcepy MaHeny. JIns Kpel/ieHH KOBPHKOB NIPUMEHAIOT KIJlcH,
COCTOAUMHA M3 BOHNHOro pacrsopa kapbokcunmervnuennwinosdsl (KMIL) u necuanoro
linamMa B cooTtHoleduu oT 1-1 no 1:1,5. IlpoudocTs cuenneHusa NAUTOK ¢ 6eTOHOM cOC-
tapnset 0.66...0,71 Mlla

10.12. Ciioco® nonyuchna pense@Holt paxktypsl noBepxHocTelt uanenuit ¢ noMoibo
MATpHLL MOXeT ObITh HCNOMAL30BAH NN Hapy»XHOH ¥ BHYTpeHHeH OTHENKH XHIbIX U 00-
HleCTBeHHbIX 3aaHUA. CyILHOCThL €ero COCTOHUT B TOM, UTO Ha MOAAOH (POpMEI yYKIaabIBa-
T | 3aKPCINAT MATPHLY C pellbe@HBIM DUHCYHKOM, HA KOTOPYK HAHOCAT ClIOH fekopa-
TUBHOTO pacTBOpa MU OeToHa noaBHXHOCTBK 1011 cm. IlanbHeHllee popMOBaHHE
BElyT 110 NpHHATOMY Ha 3aBoje pexumy. I'ny6uiia penveda NoBepXHOCTH U3JeNUR MO-
XeT HocTUrars 20 cm.

g H3roTOBJNIEHUA MAaTPHU HCNONB3YIOTCA ClIelYIOliHE MaTepuajibl: HepXXaBeiollad
CTaJTh, YePHBIH MeTasul, pCe3uHa, TEPMOTIIACTh!, 3aNMBOYHLIE NMACThLI HAa OCHOBe IMTOKCHI-
HbIX CMOJI, CTEK/IONNACTHK, OETOH C NNOJIMMEPHBIM CJIOEM, Xelle30- H THIcoGeTOoH, epe-
BO H Op.

OCHOBHBIC 3KCTUIyaTallHOHHble CBOKCTBA MATPHLU TIpHBeleHbl B Tab. 6.

[Ipu Tomumue mMatpuubt Gonee 2 cM HeoOOXONUMO YAYUNIHTH TEXIIONOI'HYCCKHE XapaK-
TUPHCTHKH N3ACNIHA NYTCM NPUMEHeHHd GOJlee COBeplIEHHBIX yTennuTenel uin yBelin-
“eHHeM TOJIUIHHLI K3enus (puc. 27.a).

Bo u3bexauue cMmeilieHHS MATPHUBI HeOOXOOUMO 3akpennsTh ce B opme K noguo-
Hy U1 OOpTam GONITOBBIMMU. 3aKMEMOUHBLIMU, CBAPDHLIMU COeUHEHUAMH (puc. 27,0).

HaHecenue oTLRENO"HOro ciog pacTBopa MOXeT NMPOHIBOAMTHCA ¢ MOMOLULIO pPacTBO-
POYKMAAYHKA ¢ [ocAenylowMM ynnoTHeHem Ha BUGpocTosie B TeueHke 0.5—1 mun
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Tabnuua 6
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Puc. 27. DopMoBaHHe U3NEJIHI Ha MaTpHLAX
g — napawusanue Gopros Popmel; b — BapUAHTbHI KPENACHUA MATPUY K NOOOOHY
dopmbt; 1 — noddon; 2, 3 — boprosas ocnacika; 4 — ynaorHenue; > — Oeronnan

cMmecy; 0 — pmbegﬁuaﬂ MATpUYA

nMu60 NHeBMoycTaHoBKOH npu pasnenuud 0,5 0,7 MIla ToniuuHa oraenoyHoro cnos
BapbHpyeTcsd B 3aBHCMMOCTH oT rnyGuHbt penseda [lpu 3TOM OTOENOUHBIA ClOf [0
)KeH TIOKPLIBATL BCPXHIOK I'PAHL MATPHLLLL HEe MeHee Yem ta 0,5 oM

Ilng NpUroTOBACHUA MNCKOPATUBHOCQ CNOA [PUMCHHIOT NECOK MKP= 1,8...2,8, npH
HCNONB30BaHMH LeGHS pasMep ero 3epeH NoJiKed COCTaBATh 5...20 cm

YKNagKy KOHCTPYKTMBHOIrO 6€TOHA peKOMEHAYCETCs NPOU3IBOAUTS Yepe3 15...20 mMHH
nocne yKnaakH paKTyYpHOI'O pacTBOpa Ui TOTO, YTODLI He OLI10 €ro BhIXONA Ha NMOBEPX-
HOCThL H3J1EITHA.

10.13. OTtaenouHble CNOW Ha OCHOBe ApOGACHBIX MATEPHANOB MONYy4yawT fiyTeM Ha-
HeCeHHA MX MO 3aKpengiollieMy CJI0I0 MIIK ¢ NOMOLIBIO KOBPOB M NOCNEAyIOUICH yKaaa-
KOH MaJIONOABMKHON pacTBOpHON! WK OGeTOHHOR CcMecH (BranaysaHHe, MNpHChbINKa)
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PacTBOpHYI0 WIXH GeTOHHYI0O CMeCh MOXHO IPHIOTOBNATE ¢ [oOaBlieHHEM KpPACALUMX
NUI'MEeHTOB.

3akpelnAIHA cloX NpH KacceTHOH TexHONOTHH GOpMOBAHUA MOXET OLITH B BHIE
CrielMaNIBHBIX COCTaBOB (pacTBOpBI, NacTul); NpH TOPH3OHTANILHOM ¢$OopMOBaHHH ''NH-
HOM BHH3" — B BHAOe NeCYaHOro CNof TOMUIHHOR DO 25 MM, BIa)KHOCTLIO 5—8%. Yknan-
Ka Aapo6neHOTO MaTeprasia BefeTcA NOCPeAcTBOM BHOpOCHTA ¢ nocienyrilied BHOpauy-
et WM NpUKAaTKON! 0o 3army6neHua MaTepHana Ha 1/2 pHameTpa 3epeH.

[leMeHTHO-NecyaHbLle Y I'HNICO-MecyaHble PacTBOPBI IIPHMEHAIOT M1 KpelllleHUA K ¢Gop-
Me KPYTTHO3EePHHCTBIX ApOONIEHBIX MaTepdanoR a TaKXKe UCIONB3YIOT NOTHMEpPLEMEHT-
Hble MacThl.

LleMeHTHO-TIeCYaHBIE M TUIICO-NecyaHbie pacTBOPLI H3FOTOBIAIT M3 UemeHTa M 400
MITH THIICa M MNMecka MK = 2.5 B cooTHoUIeHHH 1:3 ¢ nogsmxHocteio I11. Ykmagky ero
NpOH3IBOOSAT pacTBOPOYE(HaHIIHKGM M paspasHuBaloT BHOpopelko#t. HpobneHsIH MaTe-
pHaJl HaHOCAT BHOPONOTKOM, PaBHOMEpHO paclipefeNssi 1o Bcel NOBEPXHOCTH. YIIOXeH-
HbIH MaTepHas BTAl/INBaJOT Ha TMOJIOBHHY JHameTpa 3epeH B CIIOH pacTBOpa peRKON uu
BAJTUKOM.

CocTaBbl NONKMEPLEMEHTHBIX MAcCT, NpHUMEHsieMbIe Ui 3aKPeNJisAIoliero cios, npu-
BelleHbl B Tabn. 7.

Tabnuua 7

b g

CoCTaB NOJIMMEPLIEMEHTHBIX

KOMIIOHEHTBDI 11acT B MaCCOBLIX JacTAX
[lonusuunnaneratsags S0%-a aMynscus 0,1 02 04 0,5
[MopTnaupueMeHT Genbiit Mapku 400 1 ] 1 ]
[Tecok KpynHOCTEIO 3epeH 0o 0,63 MM 1,5 2 2 3

Mapmanut kpynhocreio o 0,15 Mm 1 _ _ N
MpaMopHasa myKa —

YcTpoRceTBO 11 HaHeceHHs MeNIKO3epHHCTBIX MATEpPHANoOB IO NOJIMMEpUEeMEHTHLIM
nactam HMeeT NMOOBHXKHBIR LIHT, peryJHpyolUMi pacxon MaTepHana, MUTaTeNb ¢ MOAB K-
HOH H HeNMOABHXHOH KOJTOCHUKOBOH pelileTKOH.

IIns U3roToBJIEHHS KOBPOB Ha OCHOBe JpOGJIEHbIX MaTepHasIoB NPUMEHAIOT KpadT-

Oymary. CocTaBbl IJIg KpenjieHUs MaTepualioB K Oymare cogepxart Kieft ¥ saMeinTenu
TBep/leHHa (0N yCKOpeHHUA OYHUCTKH IOBEpPXHOCTH OTHAENIOYHOrO CIIOR MOcie TBephe-
HHs OT HannblBOB LeMEeHTHOro Tecta). Pacxon meKOpaTHBHOI'O MaTepuana Ha 1 Mz 1o-

BEPXHOCTH (B 33aBHCHMOCTH OT KPYNHOCTH YacTHll) cocTapiser 4...12 Kr.

[Tocite pacnanybku uspenu#t npu 3Tom cnocobe OTHENKH HOBEPXHOCTH OYMILANOT
OT OCTAaTKOB (PUKCHPYIOIUMX cOCTABOB WM OT kpadr-Gymary Boaoit ¥ MexaHMYECKHMH
K3allpOHOBbLIMH LLETKaMH.

IpumeHnenne npobrieHbIX MAaTepHalOB NO3BOJAET NOJNYYATh OTOEJOYHBIE CIIOH pa3HOH
Oyrpucrocrty.

10.14. Cyumocrs cnocoGa oGHaxeHUs 3anonHUTeN s C 10 MOLLBIO 3aMeyIuTeNell Thep-
ACHHA 3AKIIIOYAETCA B YNAJIEHHH C NMOBepxHOcTH 6€TOHA, NMpoluefliero TellJIOBJIAXHOCT-

HYI0 00paboTKy He3aTBepHeBLUEro MM OclablieHHOro UeMeHTHOro pacTROpa. [lpu 3TOM
co3faeTcs OyrpHucras NOBEepPXHOCTS.
3aMenneHHe TBEpAEHHA lEeMeHTa [0CTHraeTcd NPHMeHeHHeM CHellMalbHBIX COCTa-

BOB, KOTOpbl€ HaHOCAT Ha NOOAOH ¢OpMBI B BHAE CMAa30K, HNH HCIONB30OB3AHHEM KOB-
pPOB H3 KpadT-6ymaru. Cocrass! 3aMeyiuTen et TBepAeHUA NPUBeENEHBI B NMPHI. 15.
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Yiknaaky daktypiHoR OeroHHo# cMecH HeoOXOoaMMO TMNpOHU3BOOMTE paBHOMEPHO,
He AOMycKaA ero cMelleHHA Mo nognoHy ¢opmel. IlpH 3TOM YKNapkKy, paspaBHHBaHHe
H BUOpHpOBaHHe CMeCH clieflyeT MpOU3IBOAHTL B TeyeHHe 15 MHH.

HesarsepaeBurd#t Wiu ocrabnenHpid LieMeHTHBIR pacTBOp YHANAIOT TOCJIE NpOnapH-
BaHUA H3denH#t MoeyHoit MalIHHOH Ha NOcTy OTAeNKH, 00OpyJOBaAHHOM OTCTOMHHKAMHY.
OGHaxeHHe 3aMoIHUTeN el peKOoMeHayeTca NpOH3IBOOHTE Ha 1/4...1/2 nuameTpa 3epHa.

11. KOHTPOIJIb PEXHMOB PABOTbLI @OPMOBOYHOTI'O OBOPY JOBAHUA

11.1. Tpe6byemoe KauecTBO U3ieNiHHA B Npouiecce hopmoBanua ofecneynBaerca:

COOTBETCTBHCM y[0060yKIIaAbiBaeMOCTH BeTOHHO#ft CMECH NDHHATLIM pexXxuMaMm dop-
MOBaHHA;

COOTBEeTCTBHEM (AKTHUECKHX XapaKTEpUCTHK dopmylolierc obopynosaHua Tpebye-
MbIM;

cobnopeHeM HeoOXOOUMOR NIPOLOIKUTENBHOCTH YITOTHEHHA.

11.2. KoHTpOns cTeneHd ymioTHeHUA GeTOHHOH CMeCH OCYILECTBNAETCA B COOTBET-
ctBuu ¢ [OCT 10181.2-81.

DaxkTUyecKOe 3HaUeHUe cpedHelt NNOTHOCTH YNINOTHEHHOW OETOHHOH CMECH CpPaBHH-
BAETCA C TEOPETHYECKHM U NOACUHTbIBaeTCA KO3 QUUMEHT YyIITOTHEHUA Ky =P & / P
Pexomennyemas BenuuuHa K — 0,98.

11.3. PaBHOMepHOCTD yngomenuﬂ 6eTOHHOH cMecH NpH BbLIOpaHHBIX pexHmax ¢op-
MOBaHHA OlEHHBaeTCA MNO paccrnauBaemMocTu B cootBeTcTBUH ¢ ['OCT 10181.4-81.
[lokalaTens pacTBOpOOTAeSeHHS He A6JDKeH MNpeBblaTh 6...8% npH ocajgxke KOHyca
0o 10 ecm u 10...12% npu ocagke koHyca Gonee 10 cm.

11.4. OpHOopOOHOCTL YNIIOTHEHHOH 6eTOHHON cMecH B HU3EeJIMH peKOMeHAYyeTCA Npo-
BEepATh ¢ MCNOJIb30BaHHEM HepaspyllalLIKMX METOJOB KOHTPOJA OOHOPORHOCTH OeTOHA
no 'OCT 18105.1-80.

11.5. Kayecrso ynnotHenus 6eTOHHON cMmecH NpH BhIOpaHHBIX pexHMax ¢GopmMoBa-
HUA MOXeT ObiTb OLEHEHO HCNBITaHWEM Ha NpOYHocTb GeTOHHBLIX 0O6pasuoB-KyOOB nNo
I'OCT 10180—78% Iins storo dbopmel ¢ obpasuamn NOJDKHBI KpeliHThCA K BHOpHpye-
Mot paMe. [lpodoJHUTEeNLHOCTL YNJIOTHeHHS OOpa3UOB onpelensieTcd BpeMeHeM [0
NOAB/IEHHA LUEMEHTHOI'0 MOJIOKa Ha BepxHe# NoBepxHocTH (opmMyeMoR cMmecH. 3arem
yepe3 10...15 ¢ npekpalaoT BUGpaunoliHoe Bo3feHcTBHe. [1penen NpoyHOCTH HA CXKATHE
06pa3UuoB OOJDKEH COOTBETCTBOBATE 3aJaHHON mapie 6eTOHA.

BubpopopmoBounoe obopynoBanme

11.6. IlpoBepky cOo0TBeTCTBHA (paKTHUYECKHMX NapaMeTpoB BHOpauHH 3afaHHbIM cle-
AyeT NPOU3IBOAHTL e€XeHeNc/NbHO B UEeTbipex —1HECTH XapaKTepHBIX TOYKAxX NpH NMNOJHOHA
nacnopTHo# 3arpy3sxke BHOpomalunHbl. B cnyyae, xornga ¢dopma ¢ H3fgesiHeM uyepel pe3u-
HOBLIe NpPOKJIAOKH CBOOOAHO YyCTaHaBJIHBAaeTCsH Ha cTOJI BUOpOIUIOUIAAKH, NapaMeTpbi
BHOpauny cneayer 3amMepATh HeNnocpeACTBeHHO Ha dopme, MpPH 3TOM KOHTpOJIbHLIE 3a-
Mepbl NPOBOASTCA HC TONMBKO €XEHeleNbHO, HO H NpH KaXaoH CMeéHe pPe3HHOBLIX Npo-
KJIIANOK HIIH BHIA U3OEITHA.

11.7. IIns KOHTpPOJIA NapaMeTpoB BHOpauuHu OOIlycKaeTca NpHMeHeHHe N0O0R anmna-
paTypbl, PErHCTPpHPYIOLUEA COOTBeTCTBYIOLME NapamMeTphl KosneGaHuA. HexoTopbie BH-
Okl TaKON anpapatypbl NpHBenedbl B Tab6n. 8.
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ObopynoBanue mist NPECCOBAHHA

11.8. Pexxum paborht Npeccylouiero o60pyoBaHus orpefenseTct BeNHUHHON panne-
HYA B THAPOCHCTEME WIH BEIAHUMHOR NIPUTPY3a, HCTIONB3YEMOTO 1A CO3AHHA NpecCylo-
HIErO YCHITHSA.

B kauecTBe KOHTPOJIHPYIOIUMX MpuOOpOB paboThl FHAPOCHCTEMBI CledyYeT HCNOJb-
3084Tb MAaHOMETPbI OAaBJICHHA.

11.9. IIpu nepsomM 3anycke 000pyagoBaHHA MM Nocye pJiuTenwHoro (6once 1 cyr)
nepephiBa cnegyetr yOeAHThCA B padoTocoCOOHOCTH CUCTEM M 4TPErdToB H MPOBEPUTH
OaBlicHHe B THAPOCHCTEME M B NMHEBMOCHCTEMeE, KOTOPOE COOTBETCTBEHHO He HOJDKHO
6uiTe MeHee 10 u 0,5 MIla.

Jatem NPOUIBOAUTCH 3ANyck O0OpYAOBaHKA Ha XONOCTOM Xofy. B c¢iiyyae O0TKa3on
MEXAHH3IMOB H CHCTEM YIIPABJICHUSA BLIABIAKT H YCTPAHAIOT HX NMPHUYHHEL

11.10. KayecTBO ynjnoTHeHuss 6eTOHHON cCMecH NMpPH NMpeccOBAHMY MOXET ObITH OlicHe-
HO 110 BeNHYHHEe ONYCKaHHUS 3aMBIKAWILErO 3NeMeHTa (MyaHCOHa) OT CBOEro NepBOHa-
YaJILHOI'O TIOJIOXKEHHA HIH UCNBLITaHHeM HelocpeACTBeHHO 0eTOHa M3MeNIHA:. HeMelJIEHHO
NoCJie NpeccOBaHMA ~ B3ATHeM Npobpl yINOTHeElHoro OeTOHa H oNpefelleHHA B HeH
GhaKTHYECKOTO BONOCOAEpXKAHUA (HanmpHMep, METOAOM I[pOKalHWBaHuA} C COMNOCTaB-
JIeHHEM ¢ pacyeTHbIMM [aHHBIMM;, Noche 3aTBepAeBaHMA OeTOHa — MeTOAOM OTpbIBA
co ckanbiBaiuem (FOCT 12443-—79‘3.

O6opynosanue is BaKy YMHPOBaHHS

11.11. MpoBepka ycTpORCTB BaKyyM-CHCTEMBI 3aKJIIOYaeTCA B OMNpele/leRHY pa3spe-
XEHHA,

11.12. CreneHb pa3jpexeHHs B BaKyyM-pecHBepe ¢ OTKIIIOYEHHLIMH BAKYYM-YCT-
poRcTBaMH A0JkHa ObiTh He MeHee 0,08 Mila.

11.13. B umimanrax BaKyym-TpaBsepchl paszpexenye JOMKHO OuiTh He Gonee 0,02 MIla,
a B WUaHrax npecc-uuramna — He Gonee 0,05 Mlila. B cayude npesbllieHHA YKa3aHHLIX
Be/IHYHH pa3pexeHus cleyeT MeXaHHYeCKH OYHUCTHTL (QHIBTPhI, BBIAEPXKATH HX B
10%-m pacTBOpE CONAHOR KHMCITOTH! B TeycHHe 30 MHH H 3aTeM NMPOMBITh B BOJIE.

OGopynoBanie ponUKoOBOro GopmoBanns

11.14. KoHTpony pexMMOB paboThl YCTAZHOBKH DPOJIHKOBOro (pOpMOBaHUA 3aKIIO-
yaercsas B NpoBepke paboTocnocoBHOCTH YCTAHOBKH Ha XOJIOCTOM XOAy, B ONpeleNeHHM
YHCIIA OBOHHBLIX XxoOoB OankKH ¢ NpeccylOlUHMH POJIMKAMH H COOTBETCTBHA CKOPOCTH
nepemMelieHHs (GopMpl CKOPOCTH [ABHXEHHA CMECH, BbLAABNHBACMOHR MpPCCCYICUIEMHY
poiMKamMu (Banuka cmecH). OnTHManpHas iMHa BaliMka cMecw coctasiset 0,2...0,3 m.

11.15. JIns npoBepKH COrnacoBaHHOCTH paboTbl Y3/I0OB YCTAHOBKHM IPOH3BOLAT
npofHoe dopmonanue, KayectBo opmMOBaHHA NpeARapUMTEALRHO ONpedcRAeTCs BUIY-
anLHoO, B panbpHeRlUieM — HCNBITAHMEM HA APOYHOCTL 06pa3uoB-kyb6oB ¢ pebpom 7, 10
UMY 15 cM, BLITTUIIEHHBIX U3 H3MCTIUS.

11.16. Jlnst Texyllero KOHTpOJA 3a MpO4YHOCTBIO 6eTOHa fonyckaercs GopmoBaHHe
00pasoB-Ky0oB B cobGcTBEHHLIX POpMax OOHOBPEMEHHO C H3IeNneM, HO NpPH 3TOM
IKCHEPHMEHTAJIBHO IJIA KaX/{Oro BHOa CMECH HOJXeH ObITh YCTaHOB/IeH fepexXxoaHsnIit
KO3 (PUUHEHT OT NPOYHOCTH 6eToHa 06pa3la K NpOYHOCTH OeTOHA H3genusn.
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11.17. Ina ponukoBoro ¢opMoOBaHKR NpHUMeHAT OeTOHHBIE CMeECH, XeCTKOCTh
KOTOPbIX HeBO3MoXHO onpegenuts no I'OCT 10181.1-81. IIna KOCBEHHOH OlieHKH
PopmoBOuHBIX CBOKCTB cmecelt peKOMeHOyeTCA MONBLIOBATLCH KX BIAXHOCTRIO W
KOTOpas NOJIKHa HaXOOUTHCA B Npenesnax WCM =17...14%.

BeTOHHas CMecCH JIOMTXHA UCITO/IL30BaTLCH He 10o3Hee YeM uyepe3 60 MHH Mocne NpH-
FOTOBJICHHSL.

MI

HenTpudyru

11.18. KoHuTponbs pexxumMoB paGoThl UeHTpH(p Yl B OCHOBHOM 3aKJOUaeTcsa B MpoOBep-
Ke CKOPOCTH BpalleHHA (POpMBI, NPABUIILHOCTH PACIONIOXEHUA LWIKMBOB U POJIHKOB.

11.19. CkopocTte BpaulcHMss ¢Gopmbl NPH 3arpyske, pacnpelielieHHH W ynJIOTHEHHH
6eTOHHOH cMeCH KOHTPOJTUPYETCH INEKTPHUECKHM TaXOMETPOM.

11.20. [IpaBpUNLHOCTH PACTIONIOXKEHHS LIKMBOB M POJIMKOB KOHTPOJIUPYETCA C TNO-
MOILBIO H3MepHTeNbHbIX 1WyIToB 1o N'OCT 882-75*

O6opynoBaxue Wist LEHTPOOEXKHOrO NpoKaTa

11.21. [Tpu dbopmoBaHHH LUeHTPOOEXKHBLIM [IpOKAaTOM cllefyeT 00ecneyuTh INIaBHLINA
Halop W CHHXeHHe CKOPOCTH BpallieHusAs TNPOKaTHOro Bana; Qukcauuw HanpaBneHud
OBHXeHUS GOpPMBI; paBHOMEPHLIR M3HOC OEroBLIX NOPOXEK NPOKATHOI'O Bajia; NpOBH-
CaHHC NPOKATHOrO Basa He Hosice 3 MM; HaOCXKHOCTh MTMAPABAHYECKOH CUCTEMBI MOJIKAT-
HOW TENIeX KH.

11.22., ®opmMbl HA BHYTPEHHHUX ITOBEePXHOCTAX He JNOJDKHBI UMeTh BMATHH H BBINYK-
nocreit. berosble OOPOXKH TOplUeBbIX Konel $opM AOMKHLI OBITH U3HOLLEHbI paBHO-
MEpPHO.

11.23. CornacoBaHHoctb paboThl cKpeOKOBOro MexaHu3ma, JICHTOYHOIO IHTAaTeNA
M XONOBO# 4acTH GeTOHOYKNANUHKE MPOBepAETCA ONBITHBIM (POPMOBAHUEM,

ObopynoBanue s HanopHoro gopmMoBaHHS

11.24. Ina ynpaBrneHus lipolieccoM GOpMOBAHHUA HU3IENHH peKOMeHIYyeTCA NpHUMe-
HATh ABTOMAaTH3HPOBAHHYID CHCTEMY, BKJIIOYAKOWYIO B cebs ycTpOHCTBO UIA KOHTpPONA
YPOBHA 3anojiHeHUus OeToHOM dopmMyeMbix MosocTel (OaTUMKH YPOBHHA) C HCIOJIHH-
Te1bHbIM MexaHU3MOM H YyCTpOHCTBO mJIt OTKJOYeHHA OeTOHOHAacoca MM NMHEBMO-
HarHeraTesns, KOTOpoe HOJDKHO cpabarsiBaTh npu 3anonHeHUH Gopmei-onanyObky Gero-
HOM MJIH B aBapHHHOH cuTyauuu. [log apapuiHOH cuTyauneht cireflyeT MOHUMATh BO3HUK-
HOBCHHE NTpedeNibHbLIX JaBJieHHH B 3aNIOJIHACMONR cMeChK [TOJIOCTH KU B 6eTOHOBO/IE.

11.25. PaboTocnocoOHOCTL CHCTEMBI aBTOMATU3IHPOBAHHOTO YMpaBJicHKHA NpOBeps-
€TCA MYyTeM 3aMbIKAaHUA [OATYHKOB KOHTPOJA ypOBHSA GeTOHHOH CMeCH CONMpPOTHBIIEHH-
eM, ONTH3KHM K MaKCHMaJILHOMY CONpOTHUBIEHHIO GeTOHHOH cMecH NpH MONHOCTHIO 3a-
MONHeHHOA PpopMme.

11.26. Hepen Havajiom (opmoBaHHA NOCNe AJMUTCABHOTO INepepbiBa cllefyeT BKITO-
YHTB GETOHOHACOC HAa XOJIOCTOM XOJYy M Y6eOHThCA B NpaBHILHOCTH paboTLI ero Bcackl-
BaILETO H HATHETATENLHOTO KJ1allaHOB.

11.27. Tlepen dopmosaHHeM crieflyeT fpOBepUTh HaOEeXHOCTh (POPMOBOYHOrO arpe-
rata U 6eToHOBOMA.

11.28. He monyckaercAa BbITcKaHHe LHEMEHTHOrO TecTa HIH LleMeHTHOro MoJIoKka U3
coennHeHUN BeToHOBOMA.
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ABTOMAaTH3HPOBaHHbIE THHUH

11.29. IIna noBslllleHHA 3KCIUIY4TALHOHHON HafeXHOCTH aBTOMATH3IHPOBaHHBIX
¢GOpPMOBOYHLIX JIMHHA B CHCTEMbI HX YMpaBJIeHHA NOJKHLI OBITL BBeJIeHbl Y3l KOHTPO-
NA Y CUIHANIHIALUHM,

11.30. B aBTOMaTH3HPOBAHHLIX JIHHHAX MOXET MpPHMEHATLCA BHEWHAR H BHYTpEH-
HAS CHTHaNH3AUHH.

Jna BHewlHed cUrHaANM3auHH MOTCYT UCNOONL3IOBATLCA 3BYKOBbLIE M CBETOBLIE CHIHa-
NH3aTOphl. CBeTOBasg CHCHAIM3AaLUHKA BLINONHAETCA B BHAEe cBeTodopa, ycTanaBNHBae-
MOI'o Ha BHOHOM MecCTe.

BHYTpeHHAA CHrHAfH3aUMA JIHHHH AOJDKHA OBITH pa3mMelleHa Ha NMyNbTe YNPaBIEeHHA
KM OaBaTh HHPOPMALMIO O COCTOAHHHU OTAECNBHBIX MeXaHH3MOB H HX 3JIeMeHTOB, O I'OTOB-
HOCTH arperatoB K paboTe, 0 HCHCNIPaBHOCTAX B CHCTeMe aBTOMATHKH,

12. AKCIUTYATALIUA H PEMOHT ©OPMOBOYHOI'O OBOPYJOBAHHA

12.1. Okcnnyatauuo ¢opm clieayeT NPOBOOMTL B COOTBETCTBHH C peKOMEHOAlLlHAMH
PykosoacTBa MO 3KCIVIYaTallHH CTaJILHBIX (OPM NpH M3TOTOBJIEHHHU Xelle300eTOHHBIX
Hagenufl.

12.2. TlepMOOHYHOCTD UHUKIA TeXHHYECKOro o0CcnyxuBaHHA M peMOHTA GOopMyOLLLEro
obopynoBaHus peKOMeHAyeTcs NIpHHUMATD o Tabi. 9

Ta6nuua9
[lepHoanuHoOCTE TEXHHYECKOTO 0OCNYyXHUBAHHA H
PEMOHTA, Y
ObopypnoBawpe @ =0 0| m——m e e e
TeXHHyec- | TEKyLero | CpefHero KalMKTalbHOTO
KOro o0- |peMoHTa | peMOHTa peMOHTA
CITy>KHBa-
HUA
BeTtoHOyKNIagYHKH 500 1500 7500 15 000
ManiyHbl 19 U3TOTOBJIEHHSA NyC- 500 1500 4500 9000
TOTHBLIX H3Oenuh
BuGponnouanku 6104YHbIe 315 1260 6300 12600
[lpurpy3o04yHble LIHTHI 200 1000 3000 9000
LeHTpHyry 50 200 800 4000

BubpodopMoBOUHbIC MaLIHHBI

12.3. Jdna napexxHo®t u sdpdexkTuBHON pabornl BHOpOMalLMH HeoOXxoauMO cobniw-
OaTh OCHOBHbIE fIpaBHJia KX MOHTaXka, HajlaiKH M 3Kkchinyatayuu. MoHTax BUOpaLlHOH-
HbIX MalliHH MPOU3BOMAT COTJIACHO yepTexam, B KOTOphIX OOJIXHLI YYHThIBaTLCA Tpebo-
BaHWA 110 BUGpOH3IONALNM B cOOTBEeTCTBHH co cTanpapToMm CT CI3B 193279,

12.4. O6uumM TpeGoBaHHeM ABJAETCA [paBHUIIbHAA HACTpOKKA Ha pacyYeTHBIR pEexHUM,
COCTOSLAA B TOM, YTO:

Bce pebanancbl A0MXKHBI ObITh OTPEryJjiMpOBalbl Ha PacuETHYIO BeAHMHMHY CTaTHuec-
KOr'o MOMEHTa;

Ha Kaxgom Bally (Ha napasulefibHbIX Bajlax Mexay HHUMH) rnebanaHcbl BBICTABIIAIOT-
CA CTpOT0 CHH(A3HO;
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s BUOGpomaluMH HanpaBlieHHLIX KoJieGaHHH NMpoBepsieTcd HaNpaBlieHHe BpalleHHUA
BajloOB.

12.5. llepen nyckom BHOpoOMallIHH HeOOXOUNUMO TPOBEPHTh!

cB0obOaY BpallleHHA BCceX BAJIOB;

OTCYTCTBHE COYyJ/lapeHHA BUTKOB OITOpHKIX TIpYy>XHH NpH MOTHOR 3arpy3kKe;

HAaJIeXHOCTH 3aKpefiJieHHsl POpM ¥ BCIOMOTATeJIBHOTO 000py1OBaB s,

HaJIHUHUC ¥ YPOBEHL CMa3KU B BUOPORO3IOYAUTENIAX U CHHXPOHH3ATOPAX,

12.6. [NpoBHbIE 3aN1yCKU cilieqyeT NPpOH3IBOAMTL ¢ HarpyxXeHHoi BHOpoMalLIMHOHK cHa-
yasia B TeyeHHe 1...2 c, 3arem 10...20 c, 3atem 60...80 c. [lepBble nonvyaca peKOMEHILYeT-
cA uyepe3 5 MUH paGoTsbl genars 10-mMuHYTHBIH nepepsiB. Hanuyue cMasky B BUOpaTopax
nposepsieTca yepe3d kKaxasle 200 4 pabothl. TeMmnepaTtypa Kopryca BHﬁpOMB[HHHbI NpH
pafoTe He JOJXHa IpeBbLILIaTh TeMilepaTypy OKpyXawilieH cpesbi Honee yeM Ha 60°C.

12.7. He pexoMeupayercs miurensuas (Ooitee 10 mun) HenpepsiBuar paGora BUG-
pOMaUIHHbBI, ecNU B MOAIUMUITHUKAEX ee Y3JIOB HeT NPHHYOUTEILHOIO OXJNAXAEHHA, A TaK-
ke paBora BHOpoMaluHH Bxonoctylo. [IpH akcmiyatTauui HeobxonaumMo cobGmoaate Npo-
eKTHBIA peXxuM KoJeGauu# (aMMIMTYy]1a, YacToTa), a TaKXXe He MPeBbLILIATh pacueTHyIo
Py 30NOALEMHOCTE MALIMHBI oree yem Ha 15%.

12.8. YpoBeHp MNpUBOOHBLIX BAJIOB CHHXPOHW3ATOPOB NOJXKCH ObITL HUXe YPOBHHA
BanoB BuOponfouagky npumepHo ua 0,75 OT BeIMUYHHLI OCAAKH BUOpONIOMAnKA N[O
nMakcHManbHof 3arpyskoi. [lpu atom HeoOxouHMoO cobGnomats cTpOry o COOCHOCTH
H NIPAMOJIHHEAHOCTL BANIOB BHOPOBITOKOB U BanOB CHHXpPOHH3aUHH.

12.9. llpy 3xkcnnyatauMd NOBCPXHOCTHBIX BHOpOMAIUMH J10C/iCIOBATENHHOTO AeH-
CTBHUSA HeOOXOHMO, YTOOLI:

PACCTOSAHHE OT HHXHEro YpOBHA TOpH3OHTWILHOW YacTH NPOQMHIA CKONB3IAIMAX
palouyux opranos go 6optos Gopmbl coctasndano 0,5...1 Mm;

00beM HAKONUTEJILHOTO OYVHKepa OeTOHOYKNANUHMKOB, MUIAKIUIKX BHOPOMALUIUHLI
IOCJieNOBaTENLHOrO feHcTBHUA, Ob1 paBeH HIH KpaTeH 0O6beMy GOpMyeMOro H3aesius.
g obechieyedHs NMOCTOSHHOrO noarnopa B BUOBpoOyHKepe 110/1aya cMecH B Hero goJjix-
Ha OCYLUEeCTBIATLCA HEINPEPBIBHO;

BLIXOJHOE OTBEpCTHE NpOMeXYyTOYHOro pabouero oprana 6u110 0HOpPYyZORBAHO 3aTBO-
pOM-OTCEXaTeNeM, OOeCneynBaOIKM NAABHYIO PEryJIMpOBKY BhiXOAHOI0 OTBEPCTHUSR
B Hauyane u B kodug dopmoBanud. Havany peuwwenusa dopm (M pabouero opraHa)
[HOJIKHO MpelllecTBOBaTh BKIOUcHHe BUOpoB030OyauTesieit B TeueHue 25...40 ¢ 1ipy oflHO-
BpeMeHHOH nojaye cMecH B BHOpoOyHkep. [locnie okoHyaHus (pOpMOBaHMA NpH Nepe-
peiBax BoJiee 2 4 HeoOXOOUMO NMpOMBIBaTL OyHKepa HITKM [IPOH3BOAHTE BHOPAUHOHHYIO
ero OUMCTKY B TeycHHe 2—3 muH. OcobeHHO cTporo 3to Heobxooumo cobmonaTth, CCriu

B KOHCTPYKUMH Oyiikepa npeaycMOTpclibl yCTpORCTRA NONONHUTENLHOTO BUOponoly x-
OeHHA THNA CTCOKHEH, pellleTOK U T.Il.

12.10. Cneayer TWIAaTENBLHO CICAMTH, YTOGB! NpH paboOTC OBEPNHOCTHLIX BHOPOMA-
LJHH Ha HANPaBJIAKIKX [TOBEPXHOCTAX OOPTOB He ObIJIO HANLILIBOB BCTOHA.

12.11. Henp3sa nprwxuMats rnyGHHHYIO BMOPOMAIUHHY K apMaType HIH onajlybke
BO MIOEXAHWC BBLIXOAA M3 CTPOS BNEKTPOABHUIATCIS, APYTHA HeTalcH BUOPOMALLHHbBI
WIH NoBpexeHHsa onanyoku. He ponyckarth Nponofixkutenbioft paGoTol BUOPOMALLINIILL
Ha XOJIOCTOM X044y, 0coBeHHO [WiA BUOPOMALUKE ¢ BCTPOEHHBIM BhICOKOYACTOTHBIM [IBH-
raTejieM, pacCYHTaHHBIM Ha HelpepbIBHOE OXJIAXKACHHEC OeTOHHOI! cMechlo, 3anyck M
OCTaHOBKA BHOPOMALLIKHEI OOJ/DKHBI OCYLUECTBIATRHCA BHe BeronHo#l cmecu. Tpu yruior-
HEHHH HYXXHO 0DecneynBaTh 1107HOe flOrpyXeiiHe paboyero opraHa B cMech, HIBJIEYCHHC
BIHOPOMALINIBI ITPOH3BONHTL MEJUIEHHO, XCNATCIIBHO ¢ HeGONBILINM HAKIIOHOM.
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Mexanugeckoe obopynoBaHHe

12.12. Ilpu akcnnyaTtauud o60pyROBaHUs NepHOMHYECKH AOTXKEH NPOBOAKTLCA TIPO-
(bHNnaKTHYECKHHA OCMOTp, B XO[le KOTOPOTO ofpeaelIfieTcA COCTOAHHE Y3/IOB M MexaHH3-
MOB, BBIMTOJNIHAETCSA HX peryJIMHpOBKAa M CMa3Ka, yCTPaHAKTCA MeJIKHe HeHCIIPABHOCTH U
AUKBHAKPYIOTCA OTKIIOHEHUA.

12.13. Insi cMa3Ky y3Ji0B H MeXaHU3IMOB NPHMEHAIOTCA Mac/ia TONBKO TeX Mapok,
KOTOpbIe YKa3aHbl B COOTBETCTBYIOLLUEH TeXHHUYCCKON NOKYMeHTallMH Ha 060pyAOBaHHe.

12.14. [TpH kaxxpom TexHHYecKOM 06cCily)kuBaHHH B 06A3aTeNbHOM NoOpAAKe MPOU3-
BOOAT NPOBEPKY 3aTSHKKH H pPeryJMpoBKY NOALIUITHHKOB; MPOBEPKY MIOTHOCTH Calb-
HUKOB; 3ameHy OONTOB, raek, LUMJIMHTOB M ApYyTrdX KpemexHbIX aetasefl, NpHLISOUIHX
B HErOMHOCTh, NPOBEPKY COCTOHHHUS LUAPHHUPHLIX COEHHHEHHHA, peMeHHBIN llepelay H
NpH HEeOOXOUMMOCTU HX 3aMeEHY,

12.15. [lpH BLINOJIHEHHH TEeKYLIEro0 PCcMOHTA NPOBEPAIOT COCTOsiHHE nepenav B pe-
Oy KTOpax M NpOM3IBOAAT 3aMeHy B HUX Maclna, 3aMEHAKT H3HOCHBIUHECA LUECTEepHH,
My Thl, MOALUMAHUKY Y T.0., @ TAKXE NPHBOOHbIe pEMHH,

12.16. Ilpy KanMTanbHOM pPEMOHTE 3aMEHMIOT H3HOIUEHHBbIE MeXaHHW3MbI, paboumne
OpraHbl, arperaThl U y3Jibl YIIpaBieHUA.

JInexTpoobopynoBaHHe

12.17. He pexe onHoTO pa3a B MecCAl cleflyeT MPOU3BUAHTD OCMOTp 3JleKTpoanfiapa-
TOB, MNPOBEPATL COCTOAHHE KOHEUHbIX BbIKAKOUaTes/ieH, repMeTHYHOCTDL NIEKTPOUIKa(dOB
U T.A. Bo Bpems ocMoTpa clielyeT yHdalsTh CKOMUBIUYIOCA NbUIb, I'PA3b, a NPpH HeobXoO-
OAUMOCTH, NTPOU3IBOAUTL U 3aMeHY allNapaTos.

12.18. [Ipu Tekyiuem obcnyXMBAHKH JTEKTpOABHUIaTeNeR ClieAyeT NPOBEPATh pEXHUM
Ux paboTbi, Harpes, COCTOAHHE KOHTAKTOB,

[lepHOOMUHOCTE TEKYLUCIO OOCHYXUBAHUA 3NMeKTPOMABHUraTENeR’ yCTAHABIIUBACTCHA B
30BHCHMOCTH OT NPOU3IBOACTREHHBIX YCJIOBHH, HO HE pexe OHOro pa3a B 1Ba Mecsla.

12.19. Texyuiee o6cily)XKHBaRHe aBTOMAaTHYCCKHX BbIKJIIOuaTened Heo6xonHmMo npo-
H3BOAMTb He pexXe OOHOI'0 pa3a B 6 Mec, a TaKxe Mocle KAaXI0or'0 OTKIIOUEHHS [IpH KO-
POTKOM 3aMbiKaHHH.

12.20. Ilpn texkyiuem obcnyxuBaHuM peficitbol annaparypb! nNpoBepsitloT YETKOCTH
cpabaTLIBAHHA MeXaHHUCCKOR 4YacTH peile, @ Tak@ e HAUCKHOE 3aMbIKaHHE H pa3MblKaHHE
KOHTAKTHBIX MOCTHKOB,

12.21. llpu npoBeneHuH TEXHHUYECKOT'O OOGCHYKHUBAHHUA UMEeKTpoOoOOpynoBaHus IS
OYHCTKH KOHTAKTOB HCHONB3YIOT peKTH(PHUMPOBAHHBIA COHPT BhICIIEA OYHCTKH MO
TY 3-66-65.

HopMmbl pacxopa crnupTa Ha TexHHYeckoe oOCAyXHBaHHE 3ieKTpoobopypoBalinusg Ha
KaXKA0M NpeanpUATHH COTJacCyIOTCA H YTBEePXIAIOTCA B YCTAHOBJIEHHOM NOpsAAKE.

I'mapo- u NnHeBMOCHCTEMB]

12.22. T'uppo- U NHeBMOCHCTEMBI Crliefyer NMepHOJHYECKH NPOBEPATh KOH IPOJILHbIM
naBnedHeM. OOHapyXeHHYIO HErepMeTHYHOCTh HeOOXONMMO YCTPaHAThL. JKCIUyaTALHA
HerepMeTHYHbIX THOAPO- H THCBMOCHCTEM 3allpellaeTca

12.23. Tlpv nonmagaHuM B rugpocuMcTeMy BO3[AYXd clleflyeT NMPOBEPHTh MIOTHOCTb
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coelHeHHUH BcackIBawoulero TpybonpoBoaa M alnaparoB, YCTAaHOBJIEHHbIX Ha T'HAPO-
[IPHBO/IL.

12.24. Uepes 1LecTb MecHlleB 3KCIUTYaTaliuy creflyeT CAMTHL Maclo U3 ruJipobroKos u
THAPOCHCTEMBI, OYHCTHTh I'HIpOOaKH OT IpsA3H U OCaQKa, NPOMEIThH KEPOCHHOM H NDOTe-
peTh HacyX0, CMEHHTh 3JleMeHT (QunbTpa TOHKON OYHCTKH, 3AJIMTh CBeXee, TLIATEJNIbHO
OTPHUNBTPOBAHHOE MACHO.

12.25. He pexe oaHoro pasa B Tp¥ mecsua HeoOX0OHWMO CHHUMATh B OYHILATD MAaTHHT-
Hble MTATPOHL! H BO3AYLIHBI# PpuILTp (CalyH).

12.26. Macna gnAa 3anonHeHUA THAPOCUCTEM [OMKHBI ObITH TEX MAPOK, KOTOpkie
YKa3aHbl B COOTBETCTBY0LEH TexHHYecKol fokymMeHTaliuy Ha o60pynoBaHHe,

13. TEXHUKA BE3OMACHOCTH

13.1. B coorBercTBiM ¢ KopekcoM 3aKOHOB O TpyAae, DHPEKTOP U IN1aBHLIR HHXeHep
MpeANPUATHA HECYT MepCOHANbHYO OTBETCTBEHHOCTh 32 CBOeBpeMeHHOe BHeIpeHHe CoB-
peMeHHbIX CpeldcTB TeXHUKH Oe30nacHOCTH, TPEAYyNpeXalolinx NPOUIBOACTBEHHBIH
TpaBMaTH3M H oObecneyeHHe CAHHTApHO-THIHEHHYECKHX YCIOBHHA, NpeaoTBpalluarolInx
BO3HHKHOBeHHe NpodecCHOHANBHBIX 3a0071eBaHHA.

13.2. T'naBHBIMKY MEpPONPHATHUAMHE 110 COONMIOREHUIO CAHUTAPHLIX HOPM ABAAKTCA
CBoeBpeMeHHOe ODHOBIIeHHe ycTrapeBilero obopyAoBaHHsA, cogepxaHHe OBOpYyOBaHUA
B HCNIpaBHOM COCTOAHMH, BbBICOKOKAYECTBEHHBIH H CBOeBpemMeHHBIA peMOHT, o0echeye-
HHe BLICOKOH CTeNeHN TpYAOBOH OUCUHINHHBI, NOBLILIEHHe KBaNMU@UKaAUHU palounx,
cTpoxatiniee cobnwaedte TexHUKH De30MacHOCTH H 3KCNNyaTaund obopynosanus. bons-
njoe 3HayeHHe HMeeT cobiiogeHUEe peXxXUMa Tpyha H orabixa, obecnedyeHue cpeAcTBaMH
HHOWBHYaNnbHOH 3aLLMTBLI, CAHUTApHO-OBITOBOe ob0ecileueHUEe, MeJHUHHCKUN KOHTDONM,
neyeSHO-NpOOHIAKTHYCCKHE MEDDBL.

13.3. B npoexTe NpeanipMATHA B MEPONPHATHAX IO TeXHh<e 5e30NacCHOCTH AOJIKHBI
ObITE OTpaKEHBl BCe MepONpPHATHS [0 yMeHbUIeHUIO BHOpauuyu H WyMa, MOATBepKOEH-
Hbie COOTBETCTBYIOUIMMH aAKYCTHYECKUMH, JKOHOMHYECKHMH W [OPYTrHMH pacuyeTaMA.
[lpy nNpoeKTHPOBaHWH NOMXHBI OBITH yuTeHbl TpeGoBaHua T'OCT 12.1.003-83, CHull
[1-12-77, a Takxe PykKoBOfcTBa 10 pacyeTy H NpOeKTHPOBAHUIO LLIYMOrYIIeHHst B IIpo-
MbpllineHHbIX 3nasuax (M.: Crpofiuspgar, 1981), PyxoBoacTBa N0 TeXHUKO-3KOHOMHYEC-
KoR oueHkKe cnocobos ¢opmMoBaHust, BeTOHHBLIX M Xee300eTOHHBIX H3genuft (M.:
Crpofinznar, 1978) u np.

13.4. MeTobl U3MepeHHA UIYMORBLIX XAPAKTEPUCTHK MALIMH U PYYHOrO MeXaHH3U-
POBAHHOTO HHCTpYMeHTa HOJHKkHB! cooTBeTcTBOBAaTh 'OCT 12.2.030-83.

TexHHYeckHe H METPOJIOTHYECKHE XapaKTEPUCTHKH aKYCTHYeCKOH anmnapaTtypsl,
HCMOJIL3YEMOR B HIMepHUTENIBHBIX TpaKTax, ACMKHL!I COOTBETCTBOBATE TPebOBAHHAM
rocT 17187-81.

ANNapaTtypa, HCNONbh3yeMas [UIS H3IMepeHUH, JOKHA  cooTBeTcTtBoBaTh ['OCT
8.002-86.

13.5. Purrennueckoe HOpMHpOBaHUEe NapaMeTpoOB BUOpAUHY, Bo3feficTByOuUleft Ha

yenoBpeka B*nponmancmemmx YCIOBMAX, AOJDKHO NpoBOoauThed cornacHo T'OCT
12.1.012-787.

13.6. Usmepenns napameTpoB RHOGpauLMH MOJKHBI MPOKIBOOMTHLCA B COOTBETCTBHH
¢c FOCT 13731-68.

13.7. CpencrBa uamMepeHust BHOpauuu Ha paGouMX MecTax AOJIXHbI OTBe4arsh Tpebo-
BaHHAM I'OCT 12.4.012-83.
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13.8. Hpu paspaboTke MeponpHATHA no obGecneueHuo TpebOyemMbix ycloBu#f Tpyna
pa6ounx GOPMOBOYHBIX LEXOB, CBA3AHHBIX ¢ BUGpaluell, peKOMeHAyeTCA HCNOMb30BaTh
crniedylOlllie HOPMATHBHble NOKYMeEHTHl PyKOBOOCTBO MO yNy4YlleHHI® YCNOBUR Tpyna
pabounx BHOpPO- ¥ WIyMOONacHbIX NpodeccHit Ha NpeRnpHATHAX CTpORMHAYcTpHH (M

CrpoMuzpnar, 1977), PyxoBOACTBO 110 NpOeKTHPOBAHHIO BUOPOU3ONAUMH MalIHH U 06o-
pyposanud (M Crpoituapar, 1973), llonoxenune 0 pexume Tpyaa paboTHHKOB BHGpo-
onacHbIx npodeccult (M BLCIIC, Munsnpas CCCP, N'ockomTpyn CCCP, 1974)

13.9. B Tex cny4asix, KOraa #HcuyeplaHbl TeXHHYECKHE BOIMOXKHOCTH CHHXKeHUA BHOpa
IIMH ¥ LIyMa, HeoOXO0auMO yMeHBLIATL BpeMA paboThl B TAKHX YCIIOBUAX

13.10. Ilpu npousBopactBe Xene306eTOHHLIX H3Renuit UeHTpUYTrUpOBaHHeM cliefly-
eT pyKOBOOCTBOBaTLCA [lpaBMnamMy TeXHUKH D€30MaCHOCTH H NPOUIBOACTBEHHON CaHH-
TapHM NPOMBILIJIEHHOCTH CTPOHTEeNbHBIX MaTepHanos, u 1 W II, pazg XII[L M  Crpoitus-
gaT, 1981

13.11. Ilpn skcnnyaTauuu 23MeKTpOoOGOpPYHOBaHUA cleAyeT PYKOBOUCTBOBATHCA
[IlpaBMIaMM TeXHHYeCcKON 3KCIUTYaTaUHH 3JIeKTPOYCTaHOBOK Notpebutenelt u IlpaBuna
MH TeXHHKH [e30HacHOCTH NMpH IKCIUIYaTaluMH 3JIEKTpOYCTaHOBOK norpeburenet (M
T'ocaHepronan3op, 1981), HHCTpYKUMAMH MO TeXHHKe 6e30MACHOCTH, 3ANTOXKCEHHBIMH B
TeXHHUYECKHKX Macrnoprax Ha o6opyoOBaHHe

13.12. K pabore Ha (POpMOBOUHBIX JIMHHUAX [JONYCKAaeTCAd TMepcOoHaN, H3YYHBUINH
o6opyllOBaHHE JIMHHUY, NpaBHJIa 3KCIUTYAaTAUHU H NpolUeNIUMH HHCTPYKTaX MO TeXHHKe
0e30MacCHOCTH

13.13. INpu skcnayaTauMH JTHHHKM OOJDKHBI coOGnogarhes AcHCTBYIOIIME HAa 3aBOje
o01lIeCOK3HbIe, BEJOMCTBeHHbIe U 3aBOJICKHe [paBUIa H HHCTPYKUHH MO TexHHKe Oe3-
OMacHOCTH

13.14. IlomocTel Ha paGounx MecTax JIHHUH, NepeXOoOHble MOCTHKH M JIECTHHUBI JOJIXK-
Hbl COHEpPXATLCA B HCIIPABHOM COCTOAHHH M He JIOJDKHBI ObIThH CKONb3KHMH

13.15. O6cnyxuBaioluif rnepcoHan NUMHHU 06A3aH cTporo cobniogarh MpaBHNIA 3Kc-
njyaTtalfud M TpeOOBaHMS HHCTPYKUUH MO TexHMKe Oe3zomacHOCTH, pa3pabatbiBaeMoit
Ui KOKAOH NHHHM, coHepXaTb B uHcTOTe palouyee mecTO B TeyeHHe Bcero pabouero
BpeMeHHU, He NoNycKas 3arpoMoXkaeHHs MpoXoJ10B

13.16. Ilpu pemoHTe 06OpYHAOBaHHUS NHUHHH HAa BBOOHOM aBTOMATe OOJDKeH OBLITH
BeIBedeH Mnakar ’'He Bknwuyars Paboraior nogH ™’

13.17. Ilpn nepepbiBe B I0Ofaye Ha JHMHHIO 3JIEKTPO3HEPrHH HeOOXOOHMO BLIKIIO-
yaTh BBOAHON aBTOMAT (pyOMIIBHHK)

13.18. Bo Bpemsa paGoThl IMHHH 3allpelllaeTCA

[IepexXO/UTh B HeyCTAHOBJIEHHbLIX MecTax paboyHe U BO3BpaTHele KOHBeHephb! U NMoJie-
3aTh NO4 HUX;

3aXOOHUTH 34 OT'paXKAeHHA TeXHOJIOITHYECKOIr'o 060pya0OBaHHA,

HaxXOOHUTHCSA MeXay paboTaloUIMMU Y3JIaMHU,

ONMMpaThCA Ha paboTamwliee obopynoBaHue,

NpOH3BOAKTE YOOpKY o60opyRoBaHUA

13.19. TIpn o6Hapy>XeHHH BO3MOXHON OMNACHOCTH CIIEAYeT OTKIIOYAThL JIKHUIO, Npe
Aynpenuts o0CNyXXUBAKIUMKA NMepCOHAN U aMHUHUCTPpAIMIO Liexa

13.20. B cnyyae HeBbITIONMHEHHUS] OOCITY KUBAKLLHM I€PCOHATIOM TpeSOBaHUA TeXHHUKH
OezonacHocTH, paGoTHUK cnyxGbl TeXHUKU Ge30NacHOCTH, OGHapyXUBILKHK HapyuleHHe,
00f3aH NMPHHATL BCe HEOOXOMNUMbIE MEDDI, BIJIOTH JO OCTAHOBKY M OTKJIIOYEHHA JIHHHH
H OTCTpaHeHUA OT paboTbl obcnyxHBaKlero nepcoHana

13.21. MoHTaX W 3KCIUTyaTaUUsA 'HAPABIKYECKOTO NPHBOMA NOJKHBL BECTHCh NTepCco-
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HaNOM, O3HZKOMIIEHHLIM C TIpaBWIaMH €ro 3KCIAYyaTaluuH, NMpH CTpOrom cobimoneHuu
TpeOORaAHHA TEXHHKHU 6e30MaCHOCTH

13.22. IkcnnyaTallda CHAPaBIHYECKOTO IPHBOAA QOJIKHA NPOH3IBOOHTECA IIPH CTpO-
roM cOBNIOAEHHM NpaBuA NpOTHBONOXapHO# Gesonachocty [lpu 3TOM 3anpeinaercs

BbINOIHATL NMiobble peMOHTHbI¢ paboTht Ha THAPONPHBOJE, HaxoOAlleMCH 10 JaBrie-
HHEM,

BbLINONHATE CBapoyHble paboTel Ha TpybonpoBoJax, NpHCOCAHHEHHBLIX K THOpO-
IIPHBOALY,

OCTaBNIATL OICOelHHEeHHbIMH TpyboNnpoBOALI H He3arnyileHUbIMH OTBepCTUA TIpH
peKpallleHHH peMOHTHBIX paboT no Tpybonposoay,

pab0OTaTh HA JTHMHHK NPH HANHYKH HAPYXKHBLIX yTeueK H3 coeiHHeHHR TpyGonpoBOnoR
H FMApPOAlINapaTon,

paloTdTL Ha AKWHHY 1IpH HEHCIPABHOCTH B KOHTPOJILHO PEryIIMpYIOLUER anlapartype
(MaHOME1pbl, APOCCENH, KITANAibL, pefe NaBJIeHHs U T 1 )

13.23. K skcnnyatauuu 2neKTpoofopyoBaHMsa NUHMH OONYCKAKTCA JIMla, Npoules-
1iHe TexHuyeckoe oOyuecHHe M MHCIPYKTaX NO TeXHHKe 6e30MacHOCTH H MMeLlde Mpa-
BO CaMOLTOATENAbLHOI O ODCNYXXNBAHHA 3/16K1pOYCTAHOBKH

13.24. DicKTpOABHIATENIH, 3NeKTpOMIKAQDLI, I'HApaBiIHYEeCKHE CTaHUHA K T II QOJIK-
Hbl ObITh HAaJlEXKHO 3a3¢MIJICHD]

13.25. o nogxknOyeHud NKHHUK K 3aBOACKOR MUTAKOLIEeR ceTH HeOOXOMUMO

HIMEPH1L CONPOTHBICHHE B cHCTeme 3a3eMJIEHHUA ek rpoobopynoBaHus, KOTOpoOE
He OMKHOo npepbiiath 0,1 OMm,

NPOBECTH HIMEPEHHE CONPOTHBIIEHHUS HIONAUHKM TOKOBeAyLIHX uacTtel anextpoobo-
pynonaiing ConpoiuBnenne H30nsLuy B J0ODOOH He3azeMNeHHON ToykKe e Tpoobopy-
HOBAHHA SIMHHH HOIKHO 6LITh He Hrxe 1 OM, a H30nAUHK OOMOTOK 3NIeKTpOoABHIaTeNeH
(6¢3 nopcoeaMUHTENLHLIX NpoBoaoB) — He MeHee 0,5 MOm 1npu OTHOCHUTENREHON Brnax-
HOCTH OKpyXaiouero Bosnyxa He bonee 90% H remneparype 20°C Ecnu COMpOTHBIIE-
HHE HIOMAUHU INeK IPHYECKHX MAlUMH MeHbllle AOoNycKaemMoro, Heo6X0QuUMO NMPOU3BECTH
€10 LYLIKY

[326 KncMMbl BBOAHLIX allNapaToOB AOJKHBI ObITh 3aLKILCHBI OT CNYYa#HOI'O MpH-
KOCHOBCHUA

13.27. Bo spems paboTbi NTHHHY HEOBXOAMMO CNEeAUTH 32 TEM, YTOOB! ABEPH 3NCKTPO-
INKA(OB  KpPbLIHIIKK PAa3BETBUTENBILIX KOpOOOK M APYIruUX 3MEeKTPHUYCCKUX YCTpONCTB
OLINH 34KPLITLI, @ YIMIOTHCHHS e HMeAH NOBpeXaeHuH

13.28 llpy okcIulyaTauuy 3/eK IPHYECKHX YCTPORCTB 3anpeliacTes

IIPOUIROMIHTL  YLTPAHEHHC HeHucnpaBHoCTeH JMeKTPOOOOpYAOBAHNA JIMHUM JIHUAM,
HC HMCIOWHM NpaBd 06CYKHBAHHA EeKTpoobopyAOBAHUA,

YCTpaHATL HCUCNPABHOCTH B 3JleKTpoOofopynoBaHuu 0e3 CHATHA HaMNpAXeEeHUA, ecnu
\APaKTep HCHCNIPABHOCTH He TpebyeT ee ycTpaHeHus Nof HanpspxkeHHem Kak ucKioue-
HHC AONYCKaceTesA yCTpaHeHUe HeWCNnpaBHOCTEH B eKTpolukady yrnpabsieHdst, Haxoas-
lilerocs nox nanpsixkeHdem Ilpu 3ToM paboThl HEOBXOAHMO NPOU3IBOAHTL B COOTBETCT-
BUM ¢ llpaBunamu TexHWYECKON SKCIlyaTallud 3NeKTpOYCTAaHOBOK noTpebGurene#t u
lipaBunamu Texnuky GesonacHocTd NpH 3KCNJIyaTalMu 3MEKTPOYCTAHOBOK NOTpebH-
renen,

CHUMa1b, HAPYUIATH HIU KakdM NMHUGO nipyrum cnocofbom pebnokupoBaTe Npepayc-
MOTPCHHRBLIC JNLKTPOCXCMONH JIMHHH ONOKHPOBKH, OTKNIOYATh 3BYKOBYIO H CBETOBYIO

CHOHAIH3 A0, pa00Talh id HHIKK ¢ HApYIUeHHLIMA ONOKHPOBKIMYU WU HCHCIIpAB-
HOH HTrHAJIM3AUMCH
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13.29. Tipu ycrpancHuM HenoNagok cieayer cobliiomarb Mepbl HIPEROCTOPOKHOCTH,
TaK KaK TpH HAXKATHH KHOIOK C ONpefnelNieHHBIMH HaANHCAMH COOTBCTCTRYIOUIHE Mexa-
HWU3IMBI IHHUM COBEpILAIOT JBHXKEHUE,

13.30. Ilp# HeoOXOHOMMOCTH B OTHENBHBIX CNy4YasX BKIIIOYCHHSA THApOMeXaHHIMa
BPYUHYI0O (HOKAaTHeM Ha cepAeYHHK ONEKTpPOMArHHTa PeBEpPCHBHOIO 3J0/J0THHKA) npel-
BAPHUTENILHO cilefyeT yOeauThcsi B TOM, YTO MOJIOXEHHE BCEX OCTUILHBIX MCXaHH3IMOB
HCKITIOUAEeT aBAPHIO NPH NIBUIKEHUH MEeXaHU3MOB BKITIOYEHHBIX BPYUYHYIO.

13.31. 3anpewaercs nipuctynarts Kk pabote Ha NUHHH TIpH:

OTCYTCTBHU KOXYXOB M IPYTHX 32LUMUTHBIX YCTPORCTB Ha MPUBOMHBIX PEMHSX, JIeKT-
pOLIBUraTEsIAX ¥ T.10.;

OTCYTCTBHH CMAa3KU MJIM HEUCITPABHOCTH CHCTeMBl CMa3Ky XOTsA Obl OJIHOTO U3 Y3JIOB
MY MeXaHH3MOB;

HeCOOTBETCTBMH [JABJIEHUS B I'MAPOCHCTEME YKa3aHHOMY B TCXHHUYeCKOH JOKyMCHTa-
LIHH;

HAUTHYMH MaCla B FHAPOCTaHUHAX HHXXe J1I0YCTHMOTO YPOBHS.

13.32. Bo Bpems paboTbl IMHUK HEOOXOAHMO:

BLINOMHATL TpeOGOBaHust TipelynpeaHTEeNbHbIX TabIHUCK, YCTAHOBNEHHBLIX HA JIHHHH,
U NpaBuia 6e3onacHoCcTH paboTel Ha naHHOM paboucM MOcCTY,

NPOU3BOIUTE HANIAAKY Y3FIOB U MEXAHH3IMOB TONLKO NPH MOJTHOK OCTAHOBKE JIHHHH,
He NOIyCKAaTh Nepefavy yepes paboTaoile MexaHH3Mbl KaKHX-NTHDOO NpeaMeETOB.



HPHJIOXXEHHE 1

CNOCOBb!I OIEHKH UHTEHCUBHOCTU BUEPAILTUOHHOTI'O BO3IENCTBUA

OueHka napaMeTpoB O yCKOPEHHIO

OCHOBUbLIM KpHTEPHEM, XapaKicpH3YIOLLHUM peXxHM YIJIOTHeHH GeTOHHOH cMmecH,
HBJIACTCA MAKCHMAJIBHOE y[1apHOoe YCKOpEeHHCe 4, NpH HAXOXOEeHHH paboyero opraHa B
KpdfAHEM HHXKHEM [TONI0XKEHHH, KOTOpOoe A0MXHO OuITh O0/blIEe YCKOPEHHA aB, COOTBeET-
CTBYIOLLLEro BepxHeMy RonoxeHuio pabouero opraua [lpeobnapanmne a, Han a_ crocob-
CTBYeT YCKOPCHHIO Mpouecca yMIOTHEHHA, TAK Kak fpu 4, >aB CMeCb HCTILITBIBAET
JONMONHHUTENbHbLIC HATIPSXKEHUA CXKATHA, YCIo HET NpH CUMMCI pHYHDLIX (FapMOHHYECKHX )
peXUMax KojebdHuHnh ACHMM&TpéiH KkonebaHHA aP/aB =2 06 fpH 3HAYCHHH MaKCHUMAJIb-
HOI'0 YCKOPEHHS a =60 80 m/c

Pexxum ¢dopmoBatHusa GeTOHHBLIX cmecel pasnnunol ynoOO0yknagsiBaeMOCTH BEpTH-
KalbHOR BUOpauHed! ¢ CUMMEIPHYHLIMH H ACHMMETPHUHLIMU NepeMEeHHBIMH ¥ MOCTOSH-
HbIMH NTapaMeTpaMH NpH AByxXcTagutHom popMoBaHMd MpUBeeHbl B Tabn |

o eg— sh— —

Tatnuua l

L

Xecr- Cranus
KOCTh — e ———— -
GeTOH- dopmoobpazoBanue yiIOTHEHHe
HOH cMme- -— . ~ - ~ t+ -+ T -
CH, | yacToTa f, yLKOpeHHe | acumMmel- | yacToTa YyCKOpeHUe | aCHMMeETpHA
I'n a £ pHs fi lu 2. & a la
a xa l H B
L a4 d. H 8 L. .- —
10 15 2 2,5 15 2,5 3 5 7
Cs 25 25 30 3, § 1 50 75 4 6 |
10 15 2 2.5 40 50 5 7 |
15 2,5...3 5. 7
10 135 2 2.5 10 15 2 2.5 3 5
10 25 25 30 3 4 1 40 50 3 4 |
10 15 2 2.5 10 15 2 2,5 3 5
25 50 3,5 5 1
10 15 1,5 3 10 15§ 2 2.5 2 4
S 10 25 30 2 3 ) 40 50O 3 4 |
10 15 2 2.5 2 4
10 15 1,8 2 25 30 2,5 3.5 |
10 15 1. 2 10 15 1,5 2 2 3
ilonsux 25 30 2 3 I 40 50 3 4 1
BOLTL 10 15 1,5 2 2 3
2 5cem 10 15 1, 2 25 50 2,5 3.5 1

Onpepenenne HHTEHCHBHOCTH BUOpalOHHOrO Bo3aeficCTBHS
0 YOeabHOH MOLIHOCTH KoJieDaHui

flpy ouCHKC HHTCHCHBHOCTH BHOpALHONNOI 0 BO3ACHCTBUA MO yACHBHON MOUIHOCTH
KOMCOAUAR  nipesictasisouich coboR 0THOLWEHHE (T0JIHOI O KOMHYCCTBA IHCPI UK, (HOCTY-
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PacueTHBIe CXeMblI OCHOBHBIX BHO-
a) &n PALHOHHLIX HOPMOBOUHBIX MAlLUMH
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naouledt oT pabouero oprana mMatinHb! B HETOHHYIO CMech, K Macce popmyemMOro Hifie-
JIMA, HeOOXOOAMMO YUMTBLIBATL HaANpaBiIeHHOCTb KONeBGaHHH, cxeMy paboOTbl MalUHHBI,
XapaKTEPHU3YIOLLYO ee B3aUMOACHCTBHE CO CMECBIO, COOTHOILeHHe BEJIHYHH BbIHYX[a-
OIHUX H YAEPXHUBAKOWHAX (BKJIKOUasg NMPUTPY3) CHIL

PacueTHble cXeMbl OCHOBHLIX BHOPAUUOHHBIX (HOpPMOBOUHBIX MALIKH NpHBeNEeHb!
Ha pUCYHKe. YaensHast MOUIHOCTb KoJlebanuit P onpenensercs no (popmMyiam:

B cinyvae, xorpga paboure opraHbl MAalUHHBI COBEpLIAXT HOpMaJibHbie (O6bLIMHO Bep-
TUKAaJIbHbIE) TI0 OTHOLUIEHHIO K TIOBEpPXHOCTH H3eNiusd KoJebaHUA:

P=K K U%w?: (1)
TO Xe, MIpHU KacartelibHbix (OObLIYHO FOPHU3OHTANIbHLIX) KONeOaHUAX:
P=K, K Ugfw, (2)

roe U — amnnurtypa konebatinit pabounx opranoB, m, IMpH OTCYTCTBUM OCTOHHOMH
CMecH, olpefesicHHas Ge3 y4yeTa BAKMAHHA XECTKOCTH ONOPHBIX 3MeMeHTOB, U =K/mB
3nech K — MOMeHT pebasiancon BUGPOBO3BYIUTENS, KIM; m, - Macca BUGPHUPYIOILKX

YacTeH, KI', W — yrnopas yacTora BUuGpHpoOBaHHA, c—t K- KO3 PHUHEHT, XapaKTe-

¥

PH3yIOWIMA nosie3Hoe JicHcTBUE MaUIMHBLI (3a 3TanoOH npnuﬂmaercsl BUOpALMOHHAA M0O-
lagKa ¢ BEepTHKabHLIMUW KoJic6aHUAMHU, [UIS KOTOpOH Ko =1); _K1 — k03dppHUKECHT,

3ABUCALLIMA OT cxeMbl ycTpolicTRa MAIUKUHBL, HANKUKA NPUTPY30UHLIX yCTpolfcTB, COOT-
HOLeHUss Macc 0Opa3yloLUUX €€ 3NMEMEHTOB; g — YCKOpEHHEe CHITBI TAXECTH, M/Cb; J -
K03 PuruneHT TpeHust GeroHHoH cmecu no meramny (f =0,10--0,12).

3navyeHua ko3pPHUKEHTOB KU H 'K~ OlpefieNislioT B 3aBHCHMOCTH OT PAacyeTHOH cXe-
Mbl POpMOBOYHOH MaILIKHELI IO yKa3zaHUSIM Tabn. 2.

OueHKa MHTEHCHBHOCTH BHGPAUMOHHOrO BO3AeHCTBHA 1O Y/IeNbHON MOULHOCTH KO-
ne6akuti P nosponser NPOBEPHTL TCXHOJIOTHUECKHE BO3IMOXHOCTH OeHcTBylollielt Wy

PaccyutaTty napameTpbl HOBOH BUOGpauvHoHHOR POPMOBOYHON MaAlLMHBI MCXONA M3 OcC-
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Tabnuna 2

T N gy, ey e e . e e . iy e e e e R IR e N E R e e TR, Al e ey e W, e T S Sy ilmy

THn 1 pacycTHas cxeMa MaluHHbl (PHCYHOX) Koad- Pacuemme: popMYNLI N oinpenelens koadbdullvenTa K,

DULHEHT b o e e e o e o e e o e e e e e e e e e ———

onT _
Ko L HPHQ}? :] NpH Qn-—-O
— — e . . —— — T W . R M S S —— e T . S —— e S SEu. Jm— i P wA—p = e, Ay ——a A S . Rt — S—— * HHHHHHHH S, otk i Bt . S S — un — *—- hhhhhhhhhhhhh
BuGpaunonrHas ¢ BEPTHKANBHLIM BO36YKIeHHeM 1 me 1 me 1
(cxema a) 0,37 — == ~——g~——= 0,3 -~ ——
me 1+m6/m5 me 1+mﬁ/m
R \ * *
Ynapno BHEE)HL{HOHH&H (cxema 6) nNpy 4acTOTE 1.4 me ] me 1
WK 150 ¢ 2o e R
________________________ e Mg 1+m6/mB Me I+m6/m
To e, ipu yacToTe W>> 150 ¢ 1,2
Ynapﬂo-ﬂuﬁpauHOHHaﬂ NAoanKa (cxema 8) 1,2 % I
fipRK yacToTe W 150 ¢! . 3
hhhhhhhhhhhhhhhh ——— —— — — — e *
m m m.+ m
To xe, Ip¥ yacroTe W 150 ¢ ] 6 (1+_,_§__>(]+__§ﬁ__u9
______________________ o L fl __u_____f_g____“_h_____w 715% nonyyesHoro npy
- ' « OflT
YpapHo-BRGpatliOHHax Iiolagka (cxeMa 2) i Myt Mg 1 Q,= ¢,
npy <150 ¢! 0,9 =B o ~
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d "6 (1+_-D__0 _) (1+.-a...5__)
m_ mq)
. h gk
Kynaykopas nnolaaka (cxema 9) ~ p=gR_No_0
%
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[Ipumeywanue OopMyls IR onpeneNncHAA K. COOTBETCTBYIOT CHy42AM ONTHMAJILHOIO BHOOPA XKECTKOCTH H BEJIMUHHBL
00XaTuR NPIWKHMHBIX NPYXHH B cxeMax 2, 3 4 4.



HOBHOH 3aBMCHMOCTH, CBA3bIBawLuell ypensHylo paboTy, NpOH3IBOOHMYIO MalUHHOR,
¢ yno60yKNansIBaeMOCTBI0 CMECH, BhIpaxKcHHON yaensHOW padoTod yrumotHeHus W,

PIH =W, (3)
roe f,. — Tpebyemasa NpOLOJDKHTEIIBHOCTS BHOPHPOBaHHA.

OnipeneneHne yne/lbHOH paboOThl yRIOTHEHHA B 00lueM cliyyae JOMKHO MPOH3IBOMUTE
cd B naGopaTOpHLIX YCHNOBUAX, KaK MokKa3zaHo Hike {IpH OTCYTCTBUM NaGopaTopHbIX
JAHHBIX MOXHO TONb30BAaTbLCA OPHERTHPOBOYHLIMK JAHHBIMH, IPUBENEHHLIMH B Tabl. 3

Benuyuna P pgokHa 6bITh He MeHee npedeNnbHbIX JHaYeHHH, yKa3aHHbIx B TaGh. 3

Taonunmna 3

el

YnoOGoyknansiBaeMoOCTh CMECH MiHHManbHO IOTIYCTH-
: T Man ynenblas Molil-
Kectkoctb o YOCT Mapka cMmecy | YoenbvHas pa®o- | HOCTL KoJieGanu
1018181, ¢ no 'OCT Ta YTIJIOTHeHus, | M2/c3
| 747385 M2 [c?
4 u meHee I 50 1 MmeHee 0,5
5 ..10 ), 50-200 ]
11...20 K2 200-300 2
21. .30 K3 800—-400 4

Ilpu ouleHKe TEXHOJNIOTHYECKHX BO3MOXHOCTell peficTByloule!l MalLIHHBI pacyeT yaenb-
HOR MOIUHOCTH KoNeGaHUd NPOHIBOMAT N0 cneaylotied cxeme OINpedensfOT YacTOTy
KonaeOanutt W, momMeHT pebasnancoB BubGparopa K w noanyno maccy BubpuUpyOuinx 4ac-
TeH m_; BBIYHCIAIOT pacyeTHyK aMIUIWTY/y xonebaupl; B COOTBETCTBUH CO CXEMOR
MallUHHbl o Tabn. 2 oupefensioT KO3 PULUHEHTHI R'U H [{1; nmo ¢dopmynam (1} u (2}
BRIYUCISIIOT YyHEALHYIO MOUIHOCTE KoneGanull £; no 3apaHHoOl MOUHOCTH KoNeGaHull B
COOTBETCTBHY ¢ hopmynoft (3) onpenensioT MUHUMAILHY O NPOOOTHKUTENLHOCTE YIIOT
HEHHS H YCTAHaBJIHBAIOT pEXHM (POPMOBAHUA C YUETOM NPOHOIDKHT1ENLHOCTH BCEX TEX-
HOMMOTHYECKHUX ofepatuit, IPOUIBOAUMBIX ONHOBPEMEHHO ¢ BUOPUPOBAHUEM

Iipu BbiGope NapamMeTpoB npoekTHpyemMofl HopMOBOUYNOH MalLINMHBI NOPAAOK Ofiepa
UBHA cneayoliHit:

a4} Ha OCHOBAHMM MMEIOUIMXCS OIBITHBIX HAHHBLIX BbLIOHPAIOT OMTHMAIILHYIO YACTOTY
BUOpHpPOBaHKHSA B COOTBETCTBHMU ¢ Tabs, 4,

©) nmo 3amanHOR ynenwHON pabore yrOTHeHMS W u 3a0aHHOMY TeXHOIIOTHYeCKUM
IIpoueccOM BpeMEHH YIIJIOTHEHHA [ HaXNOAT HeOOXOQUMVYIO yIAe/lAbHYI0O MOILHOCTh KO
JleGaHult: P = W/ rH Mo 3aaHHBIM P(O, Kl U G ¢ nomousio popmyn (1) u (2) BrIUKC
AT BEJIMMMHY aMTNINUTY b1 KoneGanuh U

B) B 3aBMCHMOCTH OT NPHHATOR cXeMb! (POPMOBOYHON MalUMHBI BBIYMCIIAIOT ONTH-
MaJipHble MMapaMeTphbl CTATHYCCKHX TPHUTPY3OYHBIX YCTIPOHCTB Mo cremyioium dopmy
nam:

0151 BUOpaLMOHHBIX NAOWAA0K C BEpTHKAIbHbIMH KOJleGaHHAMHM

onT _ FO ]
0, =mcgl039 - 1{; (4)
(m6+mB)g
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Tabnuna 4

e e e e e S e e e e e e -
Tun u pacvdetHas cxema ma- CpenHss ToJIUIKHA CNIOA CMECH PexomeHyeMble
MIMHL! (PHCYHOK) h, m | yacToThl, 'y
BubpansoHnble NNoManKy h=0,10-0,3 46—-50
(cxema a) TOHKOCTeHRHble (NpH CNEUHANL- 50-75

Hom ofocHoBaHHK) meHee O, ]
YnapHo-BHG patiHOHHbie > 1 15-20
(cxembl 6~2) 0,5-1 25

2o 0,5 2550
Bubpaunonnsie ¢ ropuson- >0,5 <25
TaJibHbiM BO36yXKACHHEM 0,2--0,5 50-25

no 0,2 50
KynaukoBLIe He3aBUCHMO OT BLICOTHI 3,3-5
BuGpoiuramnsl [Tpu ray6une norpyxenns no 0,5 46--50

To xe, 6onee (0,5 25

151 yOapHo-BHOpAIIMOHHBIX TUIOMIALOK.

* *
ONT m mo..+m
Q, =--0__{098F —mg--0_-B_], (5)
n m*+m U 0 m*
6 B o

r) HaxoaAT HeoGxoaumiulfi moMeHT acbGanancoB BuGparopa K M NoTpebHY MoOlu-
HOCTD ABHIaTeNeR MatunibI,

[lo >THM xapakTepHcTHKAM BBIGHDPAXT NO KAaTanOXHbIM HAHHBLIM TY MW HHYIO Ma-
IWHY,

px onperienenni mapamMeTpoB BHOPOUITAMIOBA/ILHLIX YCTAHOBOK B [OMNOJIHEHHE K
pacyeram ynnotTusioule cnocobHocTH BubBpouUITaMilia NPOH3IBOAAT pacyeT IO orpyxe-
HHIO NIy2HCOHA M ONpeReJifioT HeoBX0AuMOe Bpems ! NOTpy>xxeHHs. PacyeTnyio nponon-
MHTENLHOCTL Mpouecca GOpmMOBaHHA BHIGHUPAT CPABHEHUEM BENHUMK [ H £ ¥ OPHHH-
Malo1 pasHoi Bomsuiel 13 HUX.

B naBopartopHbix ycnoBusax onpepelieHue ynenbHOR paboTbl YNNMOTHEHUA §eTOHHBLIX
cmecel pckOMeRAyeTCA NpOoM3IBOAUTE Ha ofpasuax pasmepom 20x20x20 cm. IIns aroro
olipepeneHHa moxeT 6b1Th HCNONb30BaHA AKban naboparopHas BHbponnollangka, KOTo-
pas AO0JDKHA ObITh cHabikeHa NHeBMaTHUYECKMM MY ApYrHM Ge3blHepUHOHHLIM JIpUrpy-
30M, BENHYHHY KOTOpOro onpepensoT no gpopmyse (4). Ona craHpapTHOf nnowagky
c amnnurynoft U = 0,5 MM u uacrortoit konebaunit n = 3000 xon/muH UpHTPY3 cleayeT
NPUHNUMATL paBHbIM 1719 xr. Ha nnute npurpysa ycranasnusaioT Moboil noxasarens
ypoBHaA cMmecH, ofecneuyuBaommit ToyHoctbh otcuera go 0,2 mm (WTOoK, npornbomep,
MECCypa H T.1.). B cryuasx, korga KOHCTPYKUMA YCTAHOBKH HE HOMYCKAEEeT HeHTpalib-
HOTO pAaCNONIOXEHHUA ITOKa3aTeNlAd YPOBHSA, YCTAaHABIHBAOT CHMMETPHYHO IO OTHOLIEHHIO
K TNaBHLIM OcaAM ob6pa3zua nra npubopa ykalaTeNbh YPOBHSA B 3TOM Cllyyae onpefensior
monycymMmoft otcueTor no ofoum npubopam. Cmech ynnotHAWT Ge3 MpUrpysa B tede-
e 10 ¢. 3atem BrAKYaOT B paboTy NPHIpy3 H 3aMeyaloT BpeMsa OT Hauana BHGpHpOBa-
HUSl 0O NpeKpalielua NOHIKEeHUs] ypOBHA cMecH (MOMEHT NpeKpauleHusi ocanky QpukK-
CHpyeTCs Torga, korpga 3a 10 ¢ yposeHb cMecH He onyckaeTca Gosiee ueM Ha 0,2 mMm).

64

i



YnenbHast pabota ynotHenuss W 6etousiolt cmecH onpelienseTca no popmyne

W=037U%w’t, | (1+0,9Qc/0,). (6)

rope U — amMmnuryna konebannft BubGpounoutanku c dopmoft, Ho Gea GeToHHON cMecH:
Qg — Bec GeToHHOR cMmecH; (), — Bec BUGPHpYIOLIMX yacTeH (Bkmouas dopmy) Ge3

GeTOHHON cMecH.

OueHka napaMeTpoB 110 YAJIbHOH MOUHOCTH KoJeOaHuit
NpH yyere BOJHOBBIX NpoueccoB B OeTOHHOM cMecH

g

YaeneHylo MOLUHOCTL KoOJIeGaHUM Pr NpH rapMOHHYECKOM peXXHMe BHOpOYNNOTHe-
HHA ONpedensioT 3aBHCUMOCTBIO

5 = 2,3
P =050V w’, (7

roe b — ko3 (PHUMAEHT, YYUTBLIBAIOUIHH BOJIHOBBIE npotlecchbl B OeTOHHONW CMeCcH, 3aBHCA -
IIHA OT cOCTaBa, BbICOThl CTOJNIDA M AaKYCTHUECKUX CBOHCTB (CKOPOCTH pacnpOCTpaReHHA
BONH U kO3pduumMeHTa 3aTYXaHUA) CMecH, ollpeneNseT ypPOBeHb BOCOPHATHA JHEDPTHH
00BbEeMOM CMECH, XapakTepH3yd TakUM 0Opa3oM aKTHBHOE COIIPOTHBJIEHHe KoNebaHH-

am; U, — ammiutyna koneSanufi pabovero opraHa BHOpOMalUHHBI ¢ yyeTOM OeTOHHOM
cmecH (Uy = Ukn, rae U — amnnuryna konebanuit pabovero oprana 6e3 yvera Geton-
HOH cCMmecH; kﬂ — KO3pPUUHeHT OUHAMUYHOCTU BUOpocucteMmbl 'paGounit opram —
cpena’’).

YycneHHele 3HaYeHHA KO3pPHUHEHTOB b U k]1 npHBeNeHs! B TabJL. S,

Tabnuua §

BricoTa cron6a Bonnosol koadpdpuuuent, b KoaxbpdbuumeHT pHHaMHYHOCTH,
CMeCH, M K
2
0,2 0,15...0,25 0,83...0,7
0,3 0,75...0,65 1,26...1,46
0,4 0,16...0,05 1,04...1,07
0,5 0,1...0 1...0,9

L

[Ipenentubie 3HaYeHUs Ans KoadduunerToB b U kﬂ NpUBEeRCHLI COOTBETCTREHHO MK
NOABHXHBIX H XKeCcTKUX cMmecell. Ilndg ornpeneneHus NapamMeTpPoOB YIINIOTHEHHA YMeEpPEHUHO
KECTKHX cMecell TpUHUMAIOT CPEeHHE 3HAUEeHHA b H kn.

Benwyuna P, obecneunBawiag HeoOXOOUMLIE YCHAOBHS IS YIUIOTHEHHS CMECH,
Haxonurcg B npenenax 0,4...2,0 Bt/xr. MeHblUMe 3HaAYEHUS COOTBETCTBYIOT H3ILETHAM
BhicoToi 0,1 < 4 < 0,2 M, hopMyeMBLIM H3 NOABHXHLIX cMecCelt, GONblIKEe — XKeCTKHM
cMecaM (0,2 <A <0,5 m).

YHcleHHble 3HaueHHA KO3 (pHHUHCHTa kﬂ BHeceHbl B Tabn. 5 ONA OTHOWIEHH MAacCChl
OeToHHON cmecH M K Macee konebnwnxca vacrefl nnounlapgkKyn m . ¥ Macchl (popMaBI

(13/ [mﬁf (m + m¢)]=0 3. C yBenuuenieM 3TOTO COOTHOWIEHUst A0 3IHavexwusa 0,7
(Maxcnmanmoro BCTPEUAloUerocss B NpOU3BOACTBeHHOR npakTHKe) koxhduuueHT
k yMeHbIIaeTcd. Ero BenMuMHy MOXHO ONpefeTuTh 10 3aBHCHMOCTH

k= = (K%3 - n.0,05),

11
rge T = 0..4 — NOpANKOBLIH HOMep OTHOWEHUA Mg/ (M o + mg). Jing 3nayeHus 0,3
N = 0. Hanpumep, HeoGXOAUMO BLIUHCIIHTE 3HAUGHHE K A oTHOWeHus 0,6 npu dopmo-
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BalilH uzgxenna BbICOTOMN h = 0 3 m (BeronHas cMech — ecrkafg). U tabn. S i h =
—03K 'w =1,46. Taru,al( 6 =1,46 — 3-0,05 =1,31.

Ynenstas MOWHOCTL KONebaHUA NpH YyAapHO-BHOPAHORHOM peXHMe YIJIOTHEHHA

PYH =0,79McpaH(I+Ka)/TKa, (8)

me — OCpellHeHHOe 3HauyeHUe aMIUIMTybi KonebGaHu#t (nonypajimax kKonebaHuit) ;
- neBH

?
on Konebanuit; a, — ypgapHoe yCKOpCHHE NpH Hax0xXxaeHuH pabouero opratia B
}cpaﬂuem HYOKHEM nonoxeHud; K, — koapduuneHT acuMMeTpHH ycKopeHus xone6a-
HHUR.

CooTHolleHHe MeXAy aMILIMTYOoH M 4actoToft kolieGaHull, HauGolee 4acTo BCTpe-
YAIOLLMXCH B NpaKTUKe, NIpHUBeaeH bl HHXeE.

YactoTa Konebauult w, 1l/c 157 250 314

a 0.6..08 04..06

AMIUIMTY DA KonebaHHUH Uﬂ, MM 0,8...1,2

[TPHJIOXEHUE 2

ONPEHNEJIEHHUE TEXHOJIOTMYECKHUX [TAPAMETPOB
U PACULT BUBPALUUOHHLIX IJIOIAJIOK

Meropuka ¥ npuMep pacuera BUOpONIIOIIANKH
¢ BEPTHKaIBHO-HANPAaBJICHHBIMH KoJ1e0anHsa MH

Hanpumep, TpebyeTcs onpenenuTh OCHOBHLIC NlapameTphl BHOporomanxku mia gop-
MOBaHHA xeNne300eTOHHBIX nnuT AiuHo#t [ =6 m, umipuHo#t b = 1,5 u Beicoto#t A =0,3 M
Hapenne GopMyeTca 43 ManonoaBwxHON GeToHHON cMecH MOTHocThIO P = 2000 KPIM

Heob6xoaumas aMNIUTyda M yacToTa xonebaHuil pabodero opraia Boibupaerca no rabnau-
He: Uo = (0,6 MM, yrnoBas yactora konebanut =314 ¢ 1.

1. Onpenensiem KonebHANUIYIOCH MAcCy CHCTCMBI.
Macca ¢popmMmyemMoro uigenus

Me =p ¥ =2000-2,7 =5400 «r. (1)

Macca dopmLi

m(p = (0,6...1) me =35000 kr. (2)

Macca xonebmoluuxcsa yacred NNOLANKH:
a) 6J104HOH KOHCTPYKIUMH

= {0,2...0,4) (wl(b + mﬁ); (3)

6) pamMHOW KOHCTPY KUK

m_ = (0,6...1) (mq) +m) (4)

66



B naHHOM npuMepe NpHHsiTa GnoyHas BUGponnoiagkKa

my =0,25(m, + mG) =0,25 (5400+5000) =2600 kr.

'

TIonuasa Konebmouasacsa Macca

mnonn=m+ me = 13 000 kr,

= +m,.
e m=my+mey (5)
2. HaxoguM cyMMapHbI# cTaTuyecKHH MOMeHT Macchl AebanaHCcoB

— a0 3., = .
myr, = UOmHGHH/kﬂ =0,6-10 --7600/1,46 =3,123 kr'Mm, (6)

roe Ko3QPUUHEHT kn B3AT U3 1abn. S npun. 1.

3. BouHcnsgeM CYMMapHYI XeCTKOCTh ONop BHOPOMNOIIAAKH HCXOAA U3 YCJIOBUSA
BHOPOH3O0JIALMNH:

— - 2 —_ . 7
Co womnonH (44-86)° 13000 =2,6-10" H/m, (7)

roe W, — coOcTBEeHHas YacToTa konebdaHit BHOponnollagKu

W, = w/(7...10). (8)
4. OnpenerngeM aMIUINTY JHOE 3Ha4YeHHE BBIHYXXJaoUlel CHIbI
F,=mr w" =3123-314% =30,79-10" . (9

J. YcraHaB/IMBaeM MOLIHOCTh NpHBoOAa BUGpoONNOILanKH

=P * P/, (10)
rae P = 0,5F, jid, 0 — MOIIHOCT, Ha TpeHHe B NMOOUWHNHKKOBBIX Y3/1aX NAOIANKH;
T ycnannbm K03c§¢nuneHT TPEHHA JUIS MOMIUHIIHHKOB; c:!y — OxaMeTp lIeHKH Bana
NMOA MOZLUKITHHKOM, (11)

MoiHocTs Ha KoNleGaHHA BUGPOIITOLIAIKH ;
Pkon= (1/4)F0U0,BT, (12)

roe U o — AMILTHTYfA KoJyieOaHKA BHOPOIIIOILAAKYK NMPH YYeTe TOJNBKO pPeaKTHBHBLIX CHII,
TaK KaK mnoiuajgka paboTaeT B 3ape30HaHCHOM peXHMe

U =mr | (m

o ~ Molg/ Umga ¥ M), M; (13)

@ — KO3 ODUIIHEHT BNHUIHUSA PEAKTHBHBIX CHJI CONPOTHBIIEHUSt GeTOHHOR cMecH (Tabin. 1)

6. MomHOCTb Ha ynJioTHeHHe 6eTOHHON cMecH

— P = 2,.3
P =mgeP=mg0,5bU w”, Br. (14)
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Tabnuua 1

L x x & 2 3 K 3 _J _F £ N X N X R W N Rl el e e e i e e e S Vel e St — e i — i el T ———

BricoTa cronba cMmeck, M |  3HaueHHns kKo>pdHLHEHTA 2 B 3AaBUCHMOCTH
OT BH/I3 CMECH

e e sy el ol P — L iy

MAaJIONoNABHX- | YMCPECHHO XE- L)KECTKM

| Hana CTKA4dsA
o1 0.99 0,95 0,9
0.2 0.7 0.65 0.6
0.3 08 ~0.75 07
0.4 013 _0'1 —0.09

3HayeHHS MOLIHOCTH NPHBORA BHOPOIUIOLIAAKH C YueTOM BCeX BHIOB COMPOTHBIAC-
HHSA ONMpPENeNAoT Nociie KOHCTPYKTHBHOMN npopaboTKkH BHGpONNMOUIaaKH.

Merommka H mpuMep pacuera yoapHO-BHOpallHOHHOH IUTOILAAKH
c He3aKpemnenHoit popmoit

Hanpumep, Tpebyercsa onpenenuTh OCHOBHbLIC NapaMeTph! BHOponmowaaky ona ¢op-
MOBAaHMA HIOEJIHA OAIHHOR [ =5 M, wiMpHHOA b =2 M u BbIcoTON A = 0,5 M.

BeroHHasgs cMech — yMepeHHO XecTKas, AOCTHraemas IUJIOTHOCTE P = 2400 KP/M3.
Heo6xonumsull nonypaamax koneSaHuft paGouero oprava U 0 = 0,75 MM, kpyrosas yac-
roTa ero xoneGanutt W=157 ¢ ',

l. Onpepensiem ycnosusa, ofecneunBalolliMe ycToHYMBLIN ypnapHO-BHOGpanHOHHEIH pe-
HM KOJle6aHHN, KOTOpPBIA 3aBHCHT OT ABYX 6e3pasmMepHbIX NapaMeTpoB g H &.

[lapameTp q noka3seiBaeT OTHOUeHMEe MAcCChl CHCTeMbl G = (m +m, )£ K aMIUIKTY-
e BBIHYXalolleH cHNbl .

q=(m +m)g/F,. (15)

Mapamerp & nokasniBaeT OTHONIEHHE UYACTOTHI KOJIEGaHMM CHCTeMbl Nof BO3AEHCT-
BHEM K BbIHYXaawouiet yactore KoleGanuit: £ = W, [w,

roe W, = c/mn , TIe ¢ — XEeCTKOCTb orpaHuuyTeneit Kone6aHuit (ynpyrux npokiagok,
3aKpeneHHLIX Hg BHOpo6IIOoKax) ; m_ = mlmzf(ml+m2) -- NpUBeQeHHass Macca CHcC-
TE€Mbl (mi ~ Macca xonebnoilMxca yacrel subponnouiagxku, m_ — cymma maccel dop-
MLI H NpHBENCHHONA Macchl 6eTOHHON cMecH), Tora

2

(im +m )c

E=v-—-1-—-2_. (16)
mlmzw

Uncnennple 3HayeHHA @ U & gns ofecneyeHUs yCTOMUMBOroO yIapHO-B8HEpPaLHOHHOIG
PeXXHMa APHHUMAIOT B Mpefienax

0,9€q«1,5;

1,3<E<1,6. (17)

B 1abn. 2 npuBemenbl 3HayeHHs KO3DDUUHEHTOB, XapaKTepH3YIOUMX aMIIUTYOY
Ku’ CKOpPOCTD KV‘ YCKOpeHHe Ka BUGponnomanKy M BpeMst KOHTaKTa Gopmbl ¥ BHOpoO-
6/10Ka 7, COOTBETCTBYIOIME 3JHAYCHHAM G U &.
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Tatonuua 2

E [ q T I{M ’] R'V " Ka
1,3 0,9 2,42 2,10 0,65 4,66
1,3 1,3 2,42 2,67 0,94 5,46
1,5 0,9 2,09 1,73 0,94 4,19
1,5 1,3 2,09 1,93 1,36 4,99
1,6 0,9 1,96 1,63 1,06 4,1
1,6 1,3 1,96 1,85 1,53 4.9

Mo/b3ysick HaHHBIMM TaGn. 2, npumem 3uHavenust ¢ = 1,3; £ = 1,3; Ku =2,67; KV =
=0,94; Ka =35,46.

2. OnpepensieM konedmoLIHecsT MacChl CHCTEMBI.

Macca 6eTOHHOH CMeCH me =pV =24 102.5 =12,10° «r.

[IpuBenenHas macca 6eTOHHOR cMecH

m'c = (0,6...0,8) me = 0,6 12:10°> =7,2.10° xr. (18)
Macca popmbl

mcp =m'6 =7.10° k-

Macca konebruouwmxcs yacteft subponnowagky

my = (0,3..0,6) (mg + my) =0,35 (7.2:10% + 7-103) = 4,97-10° kr.

Takum ofpaizoM, kKoneGnourecss MacChbi CHCTEMbI:

o — 3 _
m =m. 5:10% Kr;

= "y = 103
m, (m¢+m6) 14,2-10°7 kr.

[IpuBeneHHast Macca CHCTEMBI

m. m 5.10%.14,2-10°
m =--L.2 = —— =37-10° r. (19)

p m +m,  (5+14,2) 10>

3. HaxomuM BbIHYX[JZIOLUYK CHJIY M CYMMapHBLIH CTaTHYeCKHH MOMEHT Macchl geba-
NaHCOB.

BeiHyxnawoomas cuila HaxOOUTCA M3 cooTHolleHus (15):

3
+ + -
FD . (mL:EL)g - (5+14,2)107-9,8

q 1,3

=14.8 10° H.

3HayeHMe BLIMYKAAWILEH CHIbl MOXeT GhITL NONYYEHO TAKXKE N0 3a8BHCHMOCTH

U )2 .103.1572 5+14.2 10>
Fo= 02 gy amy=07210 1577¢ AL EESPRTCEY (20)
0 i t 2 2,67
u ¥
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UncneHHOE PaBeRCTBO CWUIT, NOAYYEHHLIX MO Pa3HbIM 3ABUCHMOCTHAM, CBHACTEALCTRY -
€T O BO3MOXHOCTH ofecnevetnsn ynapHo-BuOpaunoHHOro pexyma xosebauut npu »uib-
pPaHHBIX NMApaMeTPax CHCTEMBI.

CymMapHbIA cTaTHYecKHHA MOMeHT Maccel gebanalHcosn

mr = —-j3— = - =6,65 kr-Mm.
00 (2 1572

4. Onpenensaem kos3dpduuUHenT yNnpyrocri orpaHuuMrenefi, KOTOpLIH HAXOIDWMTCH U3
COOTHOLLIeHHA

C =£2mnpw2 =l,.32*3,,7-103-1572 =2.10° H/m.

5. Boluncnaem xoapdHUHEHT ynpyrocTH ollop H3 yCnoBHS BHOpow3onaumu BHOpo-
NACIUANKH

€ =w§ (m_+m.) =22,4.19,2:10% =9,6-10° H/m. (21)
Harpyaka Ha oy onopy
(m. +m._)g (5+14,2)10%.9 81
= 1 2 = . =7.85-10° H, (22)
ol n 24
THAE N1 — KOIH4YECTBO OHGP.
[Mnowans onop npu 0] =4,5-10° H/m*:
F 7.85-10° _
= Q= ——z—==1,74-10 2 M2, (23)
[o] 4,5-10

Torna B»1cOTa ONOPLI A NIpH MOy e YNPYT'OCTH PE3HHBI n= 3,5-108 HIM’:

E

6 -2
h=——1}§— _ 3,5-107-1,74-10
0

0.4-108

=152.10" % m, (24)
C

roe ¢, — KO3PHUHEHT YNPpYTroCcTH OAHON ONOpL! ¢

0 =c0124.

1
0
6. YcTaHaB/IMBaeM MOLIHOCTH NPHBOJA:
MOLLHOCTL HA NNOTEPH B OrpaHUuuTENe

= 2 ,
P rp (@4m) ¢b°w, xBT; (25)

MOLIHOCTL HA YyIINOTHeRUe GeTOHHOR cMecH

Pe = mﬁﬁ, KBT: (26)
roe P - yCpeAHeHHOe 3HaueHHe YHeNnbHON MOLIIHOCTH, BEIYHCSEeMOE 10 3aBHCHMOCTH (8)
npun. 1;

MOUIHOCTEL Ha TpEHHE B [TOAUININHUKOBLIX Yanax
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P, =Fol(d ]2) w, kBr. (27)

YucneHHOe 3HaY¢HHEe MOIUHOCTH TPHBONA YCTAHABJIUBAETCA TOCHE ONPEeneNIeHHA KOH-
CTPYKTHBHBIX NapaMeTpOB BHOPOIUIOIUAAKH.

MeropyK~ ¥ npiMep pacdeTa BUDpoONNOIANKH
C MHOTOKOMIIOHEHTHHBIMH KOJ1eDaAHHAMHU

Hanpumep, TpebyeTca ONMpeleNUTs CCHOBHLIC IapaMeTphbl BUCponnoumanku ansa dop-
MoBaHHUA Xele300eTOHHON nmnutsl pyiHHOM [ = 17,94 M, munputoit b = 2,98 M H BhicoTOl
(B cpendelt yactu) A2 =0,9 m.

Macca mnutel — 10000 xr; Macca dopmel ¢ nnowmlaako# — 20 820 kr; vactora kone-
Ganuit — 24 I'u; aMIUIMTYNa ropH30HTaNbBHBIX KoneGanu#t U = 0,8 Mm.

1. OnpenensieM kosebnouinecs Macchl

M T 1,05 (m6 +m) =1,05(10000 + 20 820) =32 360 kr. (28)

2. OnpepnenaeM MaKCHMANIBHYIO BLIHYXOAIOULYIO CUTTY

= 2 = . : -3, 2 ~ 103
Fo=Kegm_ U w”=04-32360-0,87°.152,4* =240-10° H, (29)

rae K p — KO3pUUHeHT [pONopUHOHANIBHOCTH, paBHbii 0,335...0,4.

3. orpe6Has MOLIHOCTE ABUTATENA

= prus ‘ = . 3 -~
P’y KpmnonH 0,6-:32360=19,42-10" Bt = 20 kBT, (30)

The Kp ~ KO3(QPUUKEHT TpONOPLUHOHANIBHOCTH, YMciieHHo paBHbIft 0,5...0,6 B1/Kr.

4. BeluucnsgeM cyMMAapHYyIo xKecTKOCTh onop. Heo6xoanmMoe KouyecTBO onop

z=m___[m__=32360/4000 = 8,09, (31)

fhe m — — TPY30A0QBLEMHOCTD OJHOH ONOpHLL.

YuuThIBasE HepaBHOMEPHOCTL pacipellesleHWs1 Macchbl Nno AyHHe (QOpMbl H C LENBIO
ofecrieyeusa YCTOHUYMBOCTH NMpHUMmaem z = 10,

Honyckaemast )XeCTKOCTD YIIPYIHX ONCp B rOPU3OHTaNIBHOH IITOCKOCTH

m. w°  22360-152.4°

- cpr = — 6
c. = LR .= _ 4.328-10° Hfm, (32)
rop 12, 12:10

tae m =m o~ Mg =32360 — 10000 =22360 kr.

,ﬂonyc}caemaa KECTKOCTE YIIpYI'UX OIIOp B BCPTHKAUILHOHA MIIOCKOCTH

2 2
m... o 22 360-152.,4
Caonn = cp_ = _ _—=23,081-10° H/m. (33)
P 2,25z 2.25-10
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ITPHJIOXEHHE 3

ONPEOENEHHUE TEXHOJIOT'MYECKHUX NAPAMETPOB
U PACUET NOBEPXHOCTHLIX MAIIKMH

OCHOBHRLIMH NOKa3aTeNAMH TEXHOJIOrHYECKOro pexuma, ofipenensioiiMu 3ddek-
THBHOCTE Itpoliecca NpH BHOpallHOHHOM YIUTOTHEHUM, ABNAIOTCA:

yacToTa KojtlebaHHH () ycTasaBnHBaeTCA B 3aBHCHMOCTH OT XECTKOCTH TpHMeHde-
MOH CMeECH:

Ui cmecef wecTKOCThI0O 5. ..20 ¢ w=260...360 c—'l;

ans cmeceft xectkoctsio 20. . .30 ¢ w=400...620 ¢ *

AMInuryna konebanup pabouero oprana U o YCTHABJIMBACTCA B 3aBHCHMOCTH OT
BLICOTBI HOpMYEMOro HIAENHA 1JIA BbiOpaHHBIX YAaCTOT,

PexoMenpyemMble 3HAYECHHA BeNMHYHHBI aMIUIHTYAbL! pabouero opraHa Uo NpuBeaeHBbI

B 1abn. 1.

Ta6onuuma 1

el e il e e e e el ek eear Sl el ol Shmn g —

ey - - — . el A e SE— L ] e B ] S gy s ek T

Bricota popmyemMOro Hanenns, Uo’ MM
hMmv
| w=260...360 ¢t w=400...620c”"
50 ©03...035 02...022
100. . .140 04...0,5 0,25...0,32
150...250 0,5...0,6 -

MeHbliHe aMIUIHTYLI COOTBETCTBYOT MEHBIUHM 3HAaYeHUSAM BLICOT H BONBUIIMM 4ac-

TOTaM.
Cxopocts GOpMOBaHHA OJIS MAWIHH OCHEef0BaTe/IbHOrO HERCTBHA B 3aBHCHMOCTH

OT knaccidpHrKauud 6eToHHON cmecH M TONUHUHBI POpPMYEMOIr0o H3ACNHA INpUBeAcHA B
Tabn. 2.

Ta6bnuua 2

KecTkocTh, ¢  Tommuuna popmyemoro | CxopocTts GOpMOBaHH1,
NOABHKHOCTS, CM H3NEJINA, MM M/MHUH
5...10 | o 100 - >
0
10. .15 1,5
0
S...10 100...200 1,5
0
10,15 1
O

L X FE X ¥ _R___ N "N "W W W R W P T THE T T S SRR PR R S T S T T e A ey )




[Ipoooaxerue raba. 2

g . —r—— e T . e

}-[-(;C—';‘;Q__C;T_L_;_E____ TOHUIHHH (bﬁpMyeMOFO CKOPOCTL (tJOpMOBaHHH,
EC;EI_B;)KHOCTB, CM H3OCNHA, MM M/MHH

_______ ] _ _ .
0 Ho 100 3.. .4
2.3 200 2.3
0__ 100 4,..5
5.6 » 200 3.4
0__ " 100 4. ..5
g ..10 » 200 3., .4

[lapameTpbl BHOpauMOHHOTO paGoyero opraHa onpenensloT B 3aBHCHUMOCTH OT Tpe-
GyeMbIX TEXHOJIOTHYECKHX PEXUMOB yIIHOTHEHHUA,

IInsa BUGpolTaMIloB H BHOpONpeccoB BBIGHPAIOT KOHCTPYKTHBHYIO CXEeMY H onpene-
NAKT pasmepsl ¥ Maccy paboyero oprasxa.

Haubonee uesiecoobpasHod [yt paGoyero opraHa MalUHHOH 3TOrO THNA CYHTaeTCH
OByXMaccHag cxema (pHc. 1).

Puc. 1. Cxema mByXMacCHON NMOBepXHOCT-
HOH MallHEL]

"o o i
11777777

Ha HuxHelt macce M ycraHaBiHBaT BHOpoBO30yMTENb, 2 BepXHAA — M CiyxXHT
Ui JOCTHXEHNHS HeODXOONMOTO CTATHYECKOTO NaBJIeHWA,

Pazmepnl # KOHDHUTYpaUUs B IJIaHe HHXHeH MACChl COOTBETCTBYIOT pa3Mepam H KOH-
hurypauin  popmyemMoro Higesus € y4eTOM 3a30p0OB Mexy paboydM OpraHoMm H 6opr-
ocHacTkoM (3. . .5 mM). XeCTKOCTb YNPYIHX 3J1eMeHTOB "¢’ MexXay BepxHelt H HHXKHeH
MAacCaMH pacCUHMTEHIBAETCA H3 yCIIOBHS BHOPOHIONALMH 1TO Gopmyre

c=M w”/50...100, H/m. (1)
TaGnnua 3
______ e _ . _ —- —— e —
BricoTa B Hﬁponpecc ]: BuOpotramri
topmyemo- - —_ — — —
IO H3menus beTOHHbLIE cMeCH
h, MM l ———— - e e e e e e
MaNTONOBUKHBIE | XXeCTKHe H NOBLI-| MAJIOITOABHIK- | XKECTKHe H MOBLI-
H yMepeHHO HKe- IeHHOM ecT- Hbie ¥ YyMepeH-| iieHHOH kecTroC-
lcnme KOCTH HO-)KeCTKHe TH
<0,1 0,7...0,75) S (0,9..0,1) S (0,8..0,9)S  (0,9..1)S
0,11...0,25 (0,4...0,6)S (0,5...0,7)S (0,9...1,1)§+ (1,5...1, 8)S+
*VoPun +V p
o"nn

2
flpuMeyanue. §-— miollags pabouero opraia B faue, M-, Vﬂ — o6bem CmecH,

B
SITECHAEMOIt Npu BUEPOLUTAMIIOBAHHH; P ny — O0BeMHAs Macca  ywloTHeHHOR GeToH-
HOR cmech.
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Onpepenene cymmapioft maccw! pabouero opraua M Tsz, NPOU3BOMAT IO NpUBE-
NetiibiM B Tabn. 3 dopmynam.

llpu 3ToM, KaK IKCNEpUMEHTAJIBHO YCTAHOBJIeHO, M o PACTIpeNe/IOT TAKKM ofpasom,
yTo

= (0,25...0,3) S, (2)
a Macca npurpysa

M =MC—M. (3)

[lpy ogHoMacCHOR cxeme NO BenHYHHE M onpenenawT TpebyeMy® CHIly HaXaTHA
Oe3bIHEepUUIMOHHOTO NPUTPY3a

F, =Mz, (4)

e £ — YCKOpeHHe CHIILI TAXECTH.

Onpepellelne CTATHMECKOTO MOMEHTa Macchl 1e6anaHCcoOB NMPOU3BOAAT O dopMmyiie

m0r0=U0M/,ul, (5)

rne U — Ha3zHayaercsa no tabn. 1;

=1 / (1 + —-——-a ) (--—--d (6)

3nech me = Shp — MoNHasg mMacca 6eToHa; (7)

a, W d ~ Kostpcpuunennr oTpaxkaolme ocoBeHHOCTH paboThl NOBEPXHOCTHOR By OpO-
Mau.lHHLl Ux 3HaYeHHA O1A cMecelt pa3nuuHOM KeCTKOCTH NpHBeAeHEl B Ta0n. 4.

OnpenensieM MOLLIOCTL ABUraTeNls BU6poBo3bynuTens:
CYMMAapHas MOWHOCTL

= (Pg+ P ) | m; (8)

MOLLHOCTL KoneBanuit

6=II4F0U0(A); (9)

MOLLIHOCTb 11a MOTepH B NIPHBOME

Pop =FoH (/D) w, (10)

rne f — Koodpuument Tpeuna xaueuns 4= 0,005...0,008; d;, — puamerp uangsr BUGPO-

pana; N = 0,95..0,96 — xo3ddHUHEHT NONEIHOTO neﬁcmu& MexaHHama BHOpOBO36Y-
e ; F — BhIHYX[AAKOWAsA CHIIA;

Fn-morow (11)

PaGouutt opraH subpoMallMH MNOCAENOBATEIBHOTO AeHACTBHA BBHINONHAIT 0O6LMHO
OHOMACCHBIM B BHIe npodwisHol nasbidi. Ilonepeunoe cevedHne pabouHx OpraHos Ma-
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TaObnunpnad

______________________________________________ U s
beToHHax YacToTa a,c BRICOTOH cliosg OeToOHHOM CMecH A, M d , C BEICOTOH ciios OeToHHOM cMecH A, M
CMeECh KonebHa- — — - -
maff o, | 0,04 l 0,06 [ 0,08 | 0,15 J 0,2 0,04 | 0,06 | 0,08 1 0,15 J 0,2
c 1
_______ l e S S § — Y SN RUIS IS S
Y MeperHo 314 12,12 =52 277 -0,53 -0,11 311 139 078 023 014
KeCTKAs 471 _ 951 —404  -212 -033 —0007 246 11 062 019 012
628 _10.77  -46 _244 043 -005 278 124 07 021 013
314 _11,78 -5,05  -269 -05 -01 424 189 106 031 019
WecTas 471 ~ 924 392  _205 -032 -004 335 149 084 025 016
628 ~10.47 —447  -236 —042 004 378 168 095  0-8 018
314 _11,37 -487  -259 —048 -009 526 234 132 039 0,24
Ocobo 471 - 891 -377  -197 -029 -0023 416 185 104 031 02
KECTKas 628 ~1011 43 _227 038 —0033 4.7 205 118 035 022
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Puc 2. I'padrk 3aBHCHMOCTH [JIHHBI Puc 3 Cxema gna onpenenenus paszme-
npodunA NBKH OT TOMILMHBI H3OENHS H pOB MOBEpXHOCTHON BHOpOMaUMHBI TO-
WECTKOCTH CMECH CnenoBaTebHOro DERCTBHA

LIKH [OCHeNoBaTENbHOI0 AEHCTBMA TOUHO NOBTOpAeT KoHurypauuio npoduna op-
MyeMOro Higenns. BubOpHpyeMasa macca pacCuMTbIBAeTCA IO NpHBEOEHHBIM Bbillle 32
BHcumMocTam (1...3).

MusuManbHo HeoBxooUMyI0o WiNHY Npohwis nbiXYy ONpefenasioT Mo rpaguky (pHc.
2) B 3aBHCHMOCTH OT TOJILUMHBI H3&/IMA H XKECTKOCTH CMECH.

®opma npodmwna BHOPOALIXKK COOEPXHT KPUBONHHeAHBI, HAKIIOHHLI ¥ TOPH30H-
TaJIbHBIA yuacTkH (puc. 3). InHua ropM3OHTANBHOrO yuyacTka cocTasnser 1/3 sceft mu-
Hbl [IpeBhillleHHe MepeHel TOUKM KpMBONMHelHO# uyacTH npoduiia cocrasnsder 0,5h;
YyroJl HaKNOHHOHW 4acTH — 3...5°; umMpuHa sMBponbiky Ha 20...25 MM MeHbllIe UM PHHBI
GopMyeMOro Hagelnusa; yroa HakjoHa cTeHOK OyHkepa oT BepTHKaNH He Bolee 15...20°.
KecTkocTh ynpyrux BHOpPOH3ONMPYOLIMX CBsA3ell ¢ NOOBECKH Maccol M onpenensior

no popmyne

c=Mw? [ 500...100. (12)

CratMuecKMR MOMeHT Macchl OebajlaHCOB H BLIHYXIAIOIUYIO CWIY OfNpenenfaioT Mo

dopmynam (5) u (11) ¢ yuerom BoBnedeHns B KonebaHue Macchl CMeCH BilepenM H
c3aau BUOpONBIXH, T.e.

me =1,4hp__S, (13)

rne S = (@ — 0,02) 1 (14)
3eChk 4 — LWHMPHHa DO pMYEMOTO U3 eNnst

PaccTosnne mexay ocamMx BHGpoBo3OynuTene#t npuuumanTt 0,8...1,1 M, a paccros-
HHC OT Kpas BUGPONILIXH [0 ocH BubpaTtopa 0,3.. 0,5 mm™.

MoiuHocTh Ha noppepianue xkonebGaHrfli ¥ Ha nortepy B npuBoae BUGpoBo3GyUTENA
onpenenspoTca no popmynamMm (7) — (9) ¢ yuerom popmyn (13) u (14).

MOUMOCTE npHBOAA TOPHM3OHTAILHOTO Mepemellledds pabouero OpraHa pacxoiyer-
CA Ha nepemetiieHHe B OyHkepe rnpd3mbl 6eToHHOA CMeCH Maccoft m_ . H Ha Opeojaoie-

np
HHE CHWI TpeHUA HHXHefl ITOCKOCTH BUSPONBIKY 0 6EeTOHHYIO CMECh.

* Honyctumas crpena nporuba subponsiiu y = (2-0,02) 10% m.
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P =P + PTp (15)

Mo LUHOCTS HA MepeMenieHHe NPU3Mbl GeTOHHON CMecCK
Pn=an/60,B-r, (16)
roe V — CKOpOCTh GOpMOBAHUA, M/MHH;

_ . 17
Wi = Mo 893 (17)

Moo = 25004°a; (18)

¢ — 0,7...0,8 — ko3 duUMeHT BHYTpeHHero TpeHust GeTOHHOH! cMecH; g -~ yCKopeHHe
cpoBoMHOTO NMajgeHUA.

MoOILHOCT, Ha NpeodosieHHe TpeHUs HUKHeH IUI0OCKOCTH BHOPOMBDKH O 6eTOHHY IO
cMeCh

= V]60, Br, (19)
P’I‘p pr / T

P,
rae WTP= [F, + (M+M1)g]upl, (20)

P, = 0,5...0,6 — xKoapPuuHeHT TpeHHS GeTOHA O CTATH, IIPH TPOTAHKH C JIHCTA (q:)l =0,7...
...0,8).

MeTtoaHka u npuMep pacueTa BHOPONPOTAKHOIO yCTPOHCTBA

Hanpumep, Hy>XHO GopMoBaTh rmrma,r NIOKPLITHA popor pa3sMepom 6x1,6x0,1 M u3
eCTKON OeToHHON cMecH P = 2.4 t/m° . Tpebyemasn ammuTyna xonebanuht — 0,4 mMm.

B coorBercrBuM ¢ Tabn. 3 pa3n. 6 BeIGHpaeM O ¢GopmMoBaHWS THIT MaLUMHBI —
CKoJiB3sALlee BUOpoycTpoiictBo. HacToTa Konebanuh pabGoyero opraHa — 314 ¢ -1

[To rpaguky Ha puc 2 ompepensieM MHHHMAIBHO HeoGXOOHMYIO [TMHY NMbDKKH paGo-
“ero oprava / = 0,6 m u onpenenseM AeMeHTHI Mpodwid: IIHHA 3afHETO MOPUIOHTATS-

HOTO yvacTka — 0,2 Mm; l'IpeBBII_I_IE:HHB nepedHeit Touxku npodpmnsa - 0,05 M; yron Hakio-
Ha TOPU30HTATBHON YacTH — 3° , LMpuHa e (4 — 0,02) =1,6 — 0,02 =1,58 m.

[Inouans I‘opmoHTanmoH NpOeKUHH BHOPOTBIKH

S =1,58:0,6 =0,948 m*.
Macca paﬁoqem opraHa

M = 0,3:0,948 =285 kr.

Honycmumas crpena nporuba KORCTPYKUMH JIBINH BHGPO YIIOTHUTEN S

¥ =107%.1600 =0,16 mm.

Paccrosnue ot Kpas JIBDKM A0 OCH IepBoro BHOpatopa 0,39 M, a Mexny BuGpaTtopa-

MH — (0,8 M.
Makcumanshas CKOpOCTh (popMOBaHUA

V'=31/Sht =3-0,6/5-0,1-2 = 1,8 M/MuH.

17



KecTkocTs ynipyMx cBA3ci
=285-3142/43 =573466 H/m =5734,6 H/cm.

[IpusMMman wiCno NpyXxuH paBHbIM 8, onpelensieM XKeCTKOCTb OLHOR NPYXHHMI ¢,
=5734/8 =716,8 H/cm.

BuSpupyeman macca OeToHHON cMecH

me = 1’4Shpm =1,4-0,948:0,1-:2,4 =318 «r.

Koacpcbnunem AHHAMUYHOCTH paﬁoqem OopraHa

u=1/ +.3-1-3-1 53 ?’-LB-O 85)2 =0.85.

'* 285 285

CTtamyeckuit MOMEHT MACCh! NebanaHcos

—3 5
m.r 0410 -ns——-s-—-01341<rm

00 085

Brinyxpaawoniaa cuna subpono3dymuTens
F,=0,168:314" =13 224 H.

MougHocTh Konebamiht

Pe=1/4-13 224-0,4-107°-314 = 0,415 kB1.
IMoTepy MOLLHOCTH B NPHBOJE

Pnp = (1/2)13224-0,008-0,05-314 =0,995 xBr.

MoumocTh, pacxoflycMas Ha CONPOTHB/ICHHE TOPH3OHTANRHOMY NEpEMELUCHAX pPa-
Bouero oprasa

= (0,415+0,995) /0,95 =1,47 kBr.

MonpocTs Ha NpeofiofieHHE CONIPOTHBIIEHU S MepeMellleHHIO NpH3MBl GeToHHON cMmecH

Pnp =3136-1,8/60=0,094 xBrT,

re W =400-9,8-0,8 =3136 H: Mo = 25 000-0,1%-1,6 =400 xr.

MoumocTts Ha nipeonosietie cHN TpeHKA

1"’,’,p =8008-1,8/60 =0,240 xBr,

rae pr = (13224+285-9,8) 0,5 =8008 H.



ITPHIIOXEHUE 4
TEXHUUECKHE XAPAKTEPUCTHKH T'JITY BMHHBIX BHBPOMAINIUH

I'ny6uHHble BHOPOMALUMHBI M3rOTOBISAIOT € NIEKTPHYECKHM H THEBMATHUYECKHM

MpHBOJOM, UMEIOT TUTaHeTapHbIH WITH nebanancHbitt BUOpOBOIOY MHTENE.

TexHHUeCKHE XapaKTEPHUCTHKHM CepHHHBIX INTyOMHHBIX BHOpOMAlLMH C 3JIEKTpHuEC-
KHM TIPHBOJIOM MNpUBeieHE! B TalM. 1, a ¢ MHeBMAaTHYECKUM NPHBOIOM — B TaGn. 2.

— w———

Tabnuia |

TexHHYeCKaA XApPAKTEPHCTHKA IMyOHHHLIX BHOPOMBUINH
C IIEKTPHIECKHM NMPHBOJAOM 3aBo/a ~ KpacHbIft Maak”

T -

Hupexc Hua- Yactora | BeiHyx- | Mac- Mous- | BricoTa Tl{acm- Hanps-
BH6pOMa- MeTp, koneba- | marolias |ca, Kr | HOCTB, | paboueht [Ta TO- {XKeHHe
DIHHBE MM it f, {cuna M BTt yactTy, M { ka, ['u {B
I'u r
_ L l__ - i
BulpoMauunbl O 8CTPOEHHBIM AEKTPOOBU2ATENAEM
HUB-95 75 200 6350 13,3 800 0,49 200 127,22
UB-102 76 200 4000 16 750 0,49 200 4()
UB-103 114 100 7500 24 800 0,48 200 40
BubpomMauunel ¢ 8b1HECEHHBIM O8u2aresnem
HB-113 38 330 1500 2,6¥ 550 0,42 50 40
NB-112 51 270 3000 45% 550 041 S0 40
HB-476 76 167 4750 8,6% 750 0,43 50 36
Hasecrble aubpomaiiurvi
HNB-90 133 133 8000 130 2700 1,1 50 220,38
HNB-114 133 133 7500 110 1500 1,25 S0 380

*
Macca BuGpoHaKoHeuUHNKa.

Hunexc

BHGpoma-

LIHHBE

'_-I'-__-I--._-—__

Tabnuuwa 2

Texnnyeckan XapaKTepHCTHKA Iy GHHHBIX PYYHBIX BHGPOMAIIHY

St S S S e

'-—,.__-_
i, S —
—

—

C NHeBMaTHYeCKUM npuBofoM™ 3aBoaa cTpouTtensubix MawnH (r. Opecca)

— e

i Hna- YacroTa { BoiHyX- | Mac- {BBIMT31P3®HEC Pacxo:fl BO3MY-
MeTp, koneba- | maowas |ca, kr | paGo- |maBne- | xa, M®/MuH
| MM HUH f, cuna f | el lHHE,
I' yacty, [MIla
MM
28 267 — 3,5 320 0,5 1,6
34 230-43 — 3,5 315 0,5 0,65
50 200 1600 35,6 300 0,5 0,7
15 197-38 — 11,2 375 0,5 1,25
100 133 7000 20 450 0,5 1,1
110 150-30 - 35 480 0,5 1,6

*x
PaGownit opran — mwminapuueckuit, BUGPOBO3 6y IHTEND — TUTaHETapHbIH .
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[TPHITOXEHHE 5

TEXHUUECKHUE XAPAKTEPUCTUKHY BUBPOMAIIWMH OBHIETO HA3HAUEHHA

BuOGpomaimMHel ofiuero HalHadeHHs, H3MOTOBJIAEeMbie 3aBofomM ’KpacHeif Maak™

(r. Apocnasns) 3a ucknoyeHHeM HB-91, sBeinyckaemMo#t 3aBoIOM CTPOHTENLHBIX MALLIMK
(r. Opecca), noka3anbl Ha puc. | ¥ 2.

SaHHIMH

Pxc. 2. Bubpomatuniia o61uero HaszHaue-
HHS C HalIpaBJIEHHBIMH KoOj1ebaHnAMH

TexHHuecKkHe XapaKTepHCTHKH BubGpomaumH oblero Ha3zHaueHHsS NDpHBEOEHH! B

Tabnuue.

HUupnexclUacroTa

BHOpO- {KONe-
Malm- (Ganuit
HBI . T'h

iy bl

MB96 50
UB-98 50
UB-93 50
HUB-104 25
NB-105 2§
HUB-106 25
HUB-107 50
UB-111 100

BeiHyxnalowasd Mout- | Homu- I'aBapuTsl, MM
cuna A HOCTh, | HaJILHOE —_—— g ———
| Bt HafnpAXe- | HHHa Imnpu- B bl-
Hue, B Ha cOTa
—_ ) UURNIUINY — ————
Bubpomatiunst 06uie20 Ha3HgueRUR ¢ Kpy208biMit KONeOAHUAMU
17000. 34 000 1500 380 585 380 335
5700...11 500 550 36/380 390 240 250
2300...4600 250 36/380 330 194 200
3100...6250 370 40/380 438 240 250
12500...25 000 1100 380 565 345 320
6200...12 500 750 380 535 280 290
10 000...20 000 1100 380 460 280 290
2800...5600 550 127/220 325 190 200
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23
14
29,5
90
52
44
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ITpodonxenue rabruys:

— e e o e e —
Uunexc | YacroTa Brinyxpalwowmas | Mour- | Homu- ['abapuTel, MM Macca,
pubpo- | Kojle- [CHna H HOCTb,| HaNBHOE | ————p———— +———4% Kkr
mailln- | OaHMA BT HallpAXe- { JUTHHA | LUHPH- | BbI-
HBI f, I'u Hue B Ha COTa

| U R S — L I ) ) R — |

Bubpomawunbl obui€20 HAIHAYEHUR ¢ HANDACGAEHHBIMU KOAeBAHUAMU
UB-101 S50 2300...4600 250 36/380 330 191 331 18,5

IIPHIIOXEHHE 6

TEXHUUECKUE XAPAKTEPUCTHUKH CEPUNHBIX BUBPOITJIOIAOK
YENTABHUHCKOI'O 3ABOJA "CTPOMMAIIMHA™

YenabuackuM 3asofioM "CTpoMMALIMHA' BbINYCKaeTCHA pAn cepuitHbIX BHOporutoia-
OOK GNMOYHOM KOHCTPYKUMH C BEPTHKAJIbHO-HanpaBJieHHbIMH KoneGauuamu CMXK-187A,
CMX-200b, CMX-199A, CMX-164, CMX-198, CM)X-280 1 ynapHo-BuOpaltHOHHBIE TU10-
mankH CMX-460 1 CMX-538. Ux TexHnuecKHe XapaKTepHCTHKH NpuUBeNeHbl B Tabnuie.

bBrowible BUOpONMMOWANKH C TFapMOHHYECKHUMH KONeDaHUAMH OTTIHHAIOTCA OpYyr OT
Opyra KOJIHYeCTBOM CKOMNOHOBaHHBIX BUOpoO/IOKOB, paccTOSHHEM MeXIy HHMH,
MOIIIHOCTBIO MpPHBOMA, HanpapiieHHeM koJyebanu#t pabouero oprana. Bee 6noku BuOpo-
MIOIIAOKHA HMMelOT MeXaHHueCKHe CHHXPOHH3aTOphl, OCHAalLeHbl JIeKTPOMarHHTaMH
i 3aKpervieHHA QOopM U KOMINEKTYIOTCA LIYMOIAIHTHBIMUA KOXYXaMH.

YnapHo-ByOpaunonHaa mwouiagka CM¥X-460 oTHOCHTCS K MalllMHAaM paMHOTO THIIA €
KpPUBOUIMITHO-IUATYHHBIM ITpuBoloM. PaboraeT inoiuanka 8 3oHe, ONMH3KOR K pe3oHaHcy.
QopMa kpermuTcsd K paboueMy Oprany IDIOUIAAKH INTeKTPOMarHMTaMu.

Ynapho-subGpanmonnas miowanxka CMX-538 oTHocHTes k mnoufaakam GIIOYHOTIO
™na. IlpuBonom B Helt aBnsaoTca BUOpoBo36GymuTenu obuiero HasHaueHust THna MB-96.
Qopma k BuGpoOnoxkamM He KperMTCA, a yCTaHaBNMBaeTcs cBoGOOHO Ha ynpyrHe npo-
KNaakKu, NpUKpelUleHHble K BHellHe# noBepxHocTH BUGpoOnokor. Jis npenorspallie-
HHA CHION3aHHA QopMbl C BIIOKOB yCTaHABNUBAKTCA OrpaHHUUHTENTH.
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TexHuIcCKHEe XAPAKTEPHCTHKH CEpHAHBIX BHOpONnowAnok 4enabuHckoro 3asoaa "CrpoMManiHHa™

TexHnueckas xapak-
TEPHCTHKA

b —

i __*—-—--ﬂ*_-—_l__—_— = b el =l

HomuHanLHasa rpy30-
NOTBLEMHOCTD, T

Yuceno 6n10KOB
CyMMapHBIfl CTaTHUECKHH
MOMEeHT, KI*M-102
Konebanusa pabouero
opraHa

YacroTa xonebaHUH,
f, Tu
AMIDIMTYO2 KOJleDanuuli,
MM
Cnocob kpemnenus
POpPMEI
YcraHoBNneHHass MoILl-
HOCTDh, KBT
I'aGapUThl, MM:
DJTHHA
UM pHHA
BBICOTa
O06luas macca, kr

wiager e Felinle -

CMXK-187A |CMX-200b

10 15 24
8 8 16
37 45 60

BeprikaneHO HanpaBJieHHbIE

S50 50 50

0,2...0,5 0,2...0,5 0,2...0,5
SNEeKTPOMATrHU THLIN

60 88 120
8500 10260 15070
2986 2986 3006

664 664 664
6500 6950 13150

40-356 15 20 15
14 2 2 1
74 90; 74 37; 54; 72 -
120; 160
['OpH3OHTAIIBEHO HanpaBJieHHble BepTHKanbHO
HalpaBJIeHHbIE
ACHMMETPHY-
Hble
50 42 40...50 9..11
0,2..0,5 04..06 04..06 2.8
'unpasnuuecku#t [lHeBMa-  InexTpomar-
THYECKHH HUTHLIA
234 5 22 19 30
18900 8340 9676 5550
3040 3200 3206 2690
720 1224 1133 1399
16150 5400 6800 20400

121

BepTHkansHo
HalpaBJIeHHEIE

yOdapHbie
25

0,8...1

be3 kpennenus

8,8

e
o

5440



U3TOTOBIIAEMBIE MUHUCTEPCTBAMHU U BEJLJOMCTBAMH

HHPHJIOXEHHUE 7
BUBPOITJIOMAIKH PAMHOI'O M bJIOUHOI'O TUIIA,

K MaulmHaM paMHOTO THIA C FapMOHHYECKHMH KonebaHHAMH OTHOCRTCH HHU3KOYac-
ToTHbIe BHOPOIUIOWIAIKH C MHOTOKOMIIOHCHTHLBIMH KoNnebaHHSIMH, TexHHYecKasd Xa-
paKTepHCTHKA KOTOPBIX NpHBeAeHa B Tabm. 1.

K MallliHaM paMHOTO THMA ¢ HA3IKOYAaCTOTHBIMM aCHMMETPHUHBIMH Koje6aHuAMH
oTHocATcA BHOporsoanky mHna BPA, Texunueckue OaHHble KOTOPHIX TIpHBeleHB! B

tabm. 2.

Tabtnuuma l

TexHHyecKHe XapaKTEePHCTHKH BHOPOMIOIIAZOK PA3ITHYHBIX MOAHDHKAUMI
C MHOTI'OKOMIIOHEHTHbBIMH KONeOAHHAMH

TexHuuyec- Bubpomnowmanku
Kag Xapak- | — - —
tepuctnka | BII-2 BII'-1,5x6|BIIT- BO-10M | BIII-

l ]10M2 . 3xTM
I'pysonoms- 0,2...1 Ho 10 4..12 4..12 15 o 20
eMHOCTB, T
Ycranosou- 0,4...2 11 11 i1 11 17
Hasd MOILI-

HOCTh, KBT
Macca no- 1440 4693 4500 4630 5300 4900
IIAIKH, KT
I'abapuThl,
MM
wmmHa 3500 6600 6700 4000 6700 4250
umpuHa 1300 1600 1800 3300 3000 2776
BhicoTa 730 — ~ - - 885
Tun snbpa- MUB-68 BY-10pc BY-10pc BY-10pc BY-10pc BY-25pc
TOpa
Konuuecr- 2 ] 1 1 ] 1
BO BHOpa-
TOpPOB, LT,
Komtuecy- — -~ 4 4 6 4
BO ylpy-
THX onop,
1LIT,
Komiuect- — - — — - —
BO KyJauko-
BBIX MeXxa-
HM3MOB,
T,
Hasnaueuue JloGop- Ilupoxasa llupoxas lxpokas Uupoxasn s 3a-
Hbie U3- HOMEHK- HOMEeHK- HOMEHK- HOMEHK- MeEHLI
JenuA  Jartypa nartypa narypa nartypa CMX-280
H3genuit, w#H3penu#, Himenul, Ulnenuit,
B TOM B TOM B TOM B TOM
yucie qHCIie uKCne g Crle
yCTOT- KepaM- oO0BEM- H3 Ke-
Hble rnK- 3HToOe- HBIX paM3u-
Thl llepe-  TOHHBIX WIeMeH- ToOeToH-
KPLITHH TOB HOH
CMCCH

BIIL-20 J BIIK-2S

o 25
22

4600

6600
2480

BS;:25 pe

10

Ina 3a-

MEHBI
CMX-200A

H
CMX-3010A

83
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ITpodonxenue raba. 1

TexHnueckas xa- Bu6ponnoliaiku
pPaKTEepPHCTHKA e —————— e —— —_
BIII'- BO-25m | BIIT- BIIC-24 | BITI-50 | YBY-8
2x14 25m
I'pylonogremuocts, 10...25 10...25 10..25 10..25 20...60 2...10
T
YcraHoBouHas Mow- 30 22 30 30 60 11
HOCTL, KBT
Macca nnowmankd, kr 8300 7300 7140 9100 14400 5400
aGaprThl, MM:
DNHHa 15000 4000 8000 11600 16680 6650
UM pHHA 2000 3000 2900 3200 2800 2400
BLICOTA — -~ - ~ — —
Tun su6Gpatopa BY-25pc BY-25p¢ BY-25pc BY-25pc BY-25pc ~
Komyuectso Bubpa- 1 1 \ 1 1 —
TOpPOB, LUT.
Konnyectso ynpy- 6 8 8 8 16 =
™MX onop, UIT.
Konuuecrso xynay-  — — - — - 3
KOBbIX MeXaHH3-
MOB, IUT.
Hazuauetme Bnga nnul- Inga obwn- Hns se1- [ig mauT Hns razo- Jns ner-
HOMep- eMHbIX COKHX  mNepekphi- Hedrenpo- kux Gero-
HbLIX H3- ATeMEH- H3OenHN THH B BOJHBIX HOB
genu, 8 ToB, B Kaccer- Tpyb
TOM YHC- TOM UHC- HLIX ¢dop-
nie Kepam- ne Tpyé, Max
antobe- KoNnoa-
TOHHBIX 1B, CaH-
TeX Ka-

O6UH
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TexHH9eCKAA XapaKTEPHCTHKA BHOPONMAOINAAOK Pe3OHAHCHBIX ACHMMETPHYHbIX

—— —w—-—--————--—*“-_—-————__

Macca BHG-I YcTaHoBJIEeH-
poiUomand Hasg MOLI-

THno Bub6po- I'pysonoms- | BhIcoTa XKecrkocts Tg;;-em_a_— Amipmtyna {Yacrora |[PacuetHad
IO WA KH eMHOCTE, T Ge3 npu- | ymioTHAe- | BuOpupo- | koneGanui | xomeba- |IMHammMUeC-
BOHa, MM | Mol GeToH- | Bakn4, paGouero |muit f, I'i{ Kag Harpy3s-
HOH# CMECH, | MMH QpraLa, MM Ka Ha pyH-
C namesnr, H
BPA-5 5 1400  20..60 2.4 6...10 92 29000
10
10,8
BPA-8 8 1155 20...60 1,5...3 6...10 9,2 33000
10
10,8
BPA-8M 8 916 o 20 1...2 2.4 13 28170
13,8
147
BPA-81 8 1136 40 1...2 1,5...3 14,2 14 350
15
15,8
BPA-10 10 1386 20...60 2...4 6...10 9,2 52800
10
10,8
2BPA-10 10 1441 20...60 2.4 6...10 9,2 52800
10
10,8
BPK-15 135 1405 20...60 2.4 6...10 9,2 67800
10
10,8
BPA-15 15 1159 20...60 2..4 6...10 9,2 70000
10
10,8
BPA-15-2x6 1§ 1263 Ho 60 2.4 4..8 9,2 70 000
10
10,8
2BPA-15 15 1401 20...60 2..4 6...10 9,2 70 000
10

10,8

Tabnuuoa 2

ki (6e3 HOCTH, KBT
3AITOJTHH -

Telnsd B

pame), Kr

5900 22
71700 22
8118 22
8286 22
11000 30
10200 30
13260 30
12600 30
14 750 30
12 680 30
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Tun subpo-
NAOWALKH

—

2BPA-15-2x6

BPA-15M

BPA-15-2x6M

2BPA-15M

BPA-151

BPT-20

BPA-20

BT

BC

1 Fp };;I:OII;:_ Emcora
EMKOCTb, T | 6e3 npu-
BOOa, MM
———— | Lo
15 1271
15 109}
1§ 500
15 980
15 1034
15 803
20 1160
20 1145
20 1660
10 1600

-l"'i?--ll-'-l- —

F—.

XKecTrocTh Bpéma
ynnoTHge- | BUOPHpPO-
MOHN 6eTOH- | BaHKA,
HOW cMeCH, | MHH
Ho 60 2..4
o 20 1...2
A 1...2
20 1...2
20 1...2
” 20 1...2
30...100 5...8
o 45 1.5...3
20...60 4..6
20...60 2.4

. . .,

AMIUTHTY 1A
KoncObaHut
pabovero
OpraHa, Mmm

1
KN

1,5..3,5

6...10

5...10

le— S, IS S s eae wlees sgiss St aaase sl S Sy ey

",—_.—_—-—_‘—*-————

Macca BHﬁ"]

YactoTra {PacyeTHas
Koneba- |a¥HaAMUUCC-
Hu#t [, Tu|kas Harpys3-
Ka Ha PVH-
DameHT, H
9,2 70 000
10
10,8
142 38 000
15
15,8
13 35620
13,8
14,7
13,8 38 700
15
16,2
13 35620
13.8
14,7
14,2 17300
15
15,8
10 86 000
10,8
11,7
14,2 16 700
15
15,8
9.2 55 000
10
10,8
9,2 34 800
10

Ilpodoaxenue ratin. 2

YcTaHOoBNIEeH-
pOIUJIOINAN-HaA MOLL-
KK (be3 HOCTb, KBT
33ANONHHU-

TCeNnd B

pame), Kr
15090 30
14 250 45
12500 40
13920 45
13000 40
14400 45
12500 4(
14 000 55
16 000 7S
13000 30
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ITPUTIOXEHUE 8
TEXHHYECKUE XAPAKTEPUCTUKH KACCETHLIX YCTAHOBOK

BhIycKaeMble CepHitHO HNPOMBILIIEHHOCTLI0 KacceTHble YCTaHOBKM palOTalT B KOMIUIEKTE ¢ MalIMHAMM A pacnanyoxky M
c6OpKH kacceTHbIX Gopm. UX KOHCTPYKUMA MpefyCMarpHBaeT HCIONL30BAHKE IHAPONPHBONOB ONA padoThl MeXaHH3IMOB 3allHpa-
HHA H pacnany6xd. XapakTepUCTHKH CepHHHO BLITYCKaeMBIX KacCeTHBIX YCTAaHOBOK H MAlMH i pacmanybxH ¥ cOopkM kaccerT-
HbIX dopM npHBeldeHbl B Tabn. 1 U 2.

Tadbnmunpa l

TexHuueckre xapaKTepHCTUKH KacCeTHBIX YCTAHOBOK H/IaHOBCKOI'O 3aBOA2
METAJUTIOKOHCTPYKUHH MHHMOHTRLKCIECTPON

L = '™ ——— — il - e, el g S sl el e o ~E— — ~h— e

TexunuecKkas XapaKTepHCTHKA THIO yCcTaHOBKHU
CMXK-253 J CMX-3212 | CMX-3222 |CMXK-3302 T CMK-3312 | CMXK-3322
. -~ — ey, e . —— — . T . . o s L — — e e e ) . e e e
['a6apyThl H3OENHA, M 7,2x3,55x0,12 6x3x0,12 6x3,4x0,05 7.2x3x0,16 6x3x0,12 6x2,7x0,06
UH 10 OTCEKOB 12 12 14 10 12 14
" BuOparopoB 24 12 28 10 12 14
YcTaHOBAEHHAS MOUIHOCTD, KBT 9,6 4 8 11,2 4 48 5,6
['aBapHThl, M 9,52x3,86x 8,32x4.07x 8,32x3,25x 9,52x4,04x 8,32x4,09x 8,32x4,09x
x4,73 x4,27 x4,73 x4,27 x4,27 x4 27
Macca, T 119,66 102,72 127,98 102,55 102,54 111,2

TaGnuuga 2

Texnnyecxknc AspaKTEpHCTHKH MALIHH ANA pacnanyOKH
H cDopxu xaccer Koxomcxoro 3asona "CtpoMmaumna’™

TEE W g— — n—

TexHHuecKast XapaKTePHCTHKA o - [ NS - - —=-
CMX-20A ] CMX-21A | CMX-252B Lcmic-szzls | CMK-3301B CMXK-3311B
[aGapuTs! KkacceT, M 7,05x2,41x3,55 7,05x2,41x3,03 9,52x3,86x 8,14x3,17x  9,52x4,09x  8,14x3,31x
x4,73 x4,47 x4,27 x4,01
V aKCRMANEHOE MepeMelienke 85%5 85¥5 85F 5 85¥ S 85F S 85FS

CTCHKH, CM
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TexHWyeCKas XapaKTepHCTHKA

i

—

podonxcenue raba. 2

T . e b P e e et P S wmee. o - F— " B R, e T — g e e e e ppperuk

gekln N, il EE—— Sl [ T S ee——_ - T iy e sipgpes sl geifE—" ..,

pra——— ]

CMX-20A I CMX-252B | CMX-3221B Icm(_:33_615 CMX-3311F
[1ponomxurenLHOCTL pacnany®t- 50 50 50 30 50 30
KH, C
Y cTaHOBNeHHAs MOUIHOCTL, KBT 1,5 7,5 7,0 4,0 1,5 4.0
[aGapHUThl, M 7.13x5,74x 7,13x5,74x 8,98x6,43x 7,78x5,42x 8,98x6,55x 7,78x6,19x
x2,89 x2,37 x3,21 x3,15 x3,13 x3,08
Macca, T 13,45 13,5 27 21 27.2 21,5
[IPHIIOXEHHE 9
NOBEPXHOCTHbBIE BUEPOMAIIMHE], U3TOTOBJIIEMBIE MUHUCTEPCTBAMU ¥ BETOMCTBAMU
IS YIIJTIOTHEHUA MEJTKO3EPHUCTLIX (ITECYUAHBIX) BETOHOB
—_—— - -~ - e o e e e e e —
Iudp | Homenxnarypa ¢op- CxeMma Komu- | Ilnowans, | Mom- AMmMTY- | Pasossdt | Yacrora | Macca TC'mH—
npecca | MyeMbIx u3uenuit ¢bopMOBa- | 4ECTBO | M2 HOCTh, | Ha, MM UMK ¥3- | ByOpa- | npec- |mocTs,
HU A Hifne- KBT roToBMNe- | LIMH f, ca, T |[THIC, PY6
L I 33 | | HHSA, C 'y
| W 1:879)
U RS S _ | . * L N B
BUII4M TInurta TpoTyapHasd Ha nomnone 1...2 0,48 6 1,2...1,5 20...25 50 7,15 25
[Turer [TKIT 60.18 To xe 4 0,108 6 1,2...1.,5 20...25 50 7,15 25
PUrypHbIe AEMEHTHI ” 2 0,4 6 1,2...1,5 25 50 7,5 30
Monienu sy O7
To xe, ©7 » 15 0,54 6 1,2...1,5 25 50 7.5 30
BHUII-5M Ilmuta TpoTyapHag K6 bes nogmo- 1 0,25 3 1..1,2 16...20 50 7,39 16
Ha
TpamBaltHada mmMTa To xe 1 0,26 3 1...1,2 20 50 1,5 17
120x460x570
BUIT-6M Dbopropble kaMHH Ha monpnoune 2 0,6 10 1...1,2 20...30 50 14,5 26
BbP 100.30.15
I'azoHHBle KAMHH To xe 10 2 10 1...1,2 20...30 50 14,5 26

80x200x600
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BHII-7

BUII-8

BHII-9

BUII-10

BHII-
10M

BHUTI-11
BHII-12

TpoTyapHadA wimra

50x250x500
CreHoBhie NTOKH

BoproBhlie KaMHH
bP 100.30

TroOuHIH qHaMeTpOM

pR Y
KamMuy GeTOHHERIC
CTEHOBbIE

brnoxyu cTeH-ntoama-

nos ©bC-24,3,6 u
OB(CB-24,4.6

TpoTyapHble IINMHTLI,

B ToM uncyie O3IM,
OI1T-3

Boprosble KaMHAH
BP 100.30.15
I'a3oHHbBIe KAMHH
bBP 100.20.8
boprosble KaMHH
bP 100.30.15
Kamuu OeTOHHLIe
CTEHOBLIE

[Trmarer [IPTMm
Kami SeToHHRIe
crenosble (FOCT
6133-84)
I'a3oHHKIe KaMHH
bP 100.20.8
bopTOBBIEe KaMHH
bP 1000.30.15
[InuThl UOKONBHLIE
SOx20x7
HaxkpbBHbIE pe-
MOHTHbLIe KAMHH

E A

"

)

ek

Ha nognoHe

To xe

3

L B

”

»”

t

7
e

.6

2

Ha nonoune 2...6

To xe

"y
3

t b

4...

6

0,396
3,64
2,76

0,9

0,324

10

10
20

20
20

77

1...1,2
1...1,2

1,5.
1,5...
1,5...
1,5...

o B S N

t-J

...1,2

...1,4
...1,4
1,4
...1,4

.

o
1,5
1,3
I

20...30

20...30
30...45

30...45
30...45
835

15...20

50

SO
30

50
50
5Q

50

50
50
50
30
50
50
50
50
50
50

14,5

14,5
14,8

14,8
15
40

1,2

L W W W W

2,3
2,3
2,3
2,5

28

28
30

30
33
33

N O O O

10

h W n n



[TPHJIOXEHHE 10

OBOPYIOBAHMUE NJ1A ITPECCOBAHHUA U BAKYYMHUPOBAHHA
BETOHHBIX CMECEH

OnHo#t 13 Hanbosiee palMOHAIbHBLIX KOHCTPYKLUMUE npecca ABAAETCHA KapycellbHas.
CxeMa Takoft yCTaHOBKH NpefcTaBsieHa Ha pUc. 1.

Kak BHAHO H3 pHcC. 1, npecc kapycelyd HMeeT paMHYI0 KOHCTpyKuMio. CunoBas pa-
Ma COCTOMT H3 BEpiHel TpascpcLi, onupanoulefica Ha UeHTpanbHylo U fiBe BOKOBBIE KO-
NTOHHBbI, ¥ HHXHeH TUIUTHI Kapycelnd DB BepxHeH TpaBepcCe yCTaHOBJIEH THAPOUHIIMHAD
Mpecca, KOTOpbIR COeOHHEH C NpeCCOBO™ IUIHTON NMpH NOMOUIH PHIMAKHOID MEXAHHIMA,
npenacrasnsoulero cobol MexaHusMm Tuna ABo#noro pbiuara Jfnepa. IlepepatTouHoe
OTHOLIEHHE PbIYAKHOINO MeXaHH3IMa MEpEeMeHHOe M AOCTUraeT 3HaueHHS 1:10 B xoHLE
pafouerc xojia UMNHHApa, T.e. Torga, Korna Heob6xogumo Haubosnblliee yCHJIME Npecco-
BaHUA. PbivaXkHbift MeXaHH3M CMOHTHPOBAH Ha NOAUMITHHKAX CKOJBXEHU .

Ycunue npeccopakusd focmvraeT BenHuMHBI 100 T npH AaBJIeHHMM Macia B THOPOLH-

nuuape 15 MIla. 310 nasnexue OGOCTHIAETCA C NOMOMIBIO THAPOYCHNHTENs NpH AaBe-
HHMH, pa3BHBaeMoM ruapoHacocom 8 MIla.

8)
1340 &

-

3 l o o i gor o b o o W 0 IS IS Bt BT P i |

SN j-1 e J*";TE;4

Puc. 1. F'nppaBnnuecknft kapycensisit npecc KTB ¢ O npu HCuA Tocerpost CCCP
a4 — CXeMa KapyceasHol KOHCTpYKyuu npecca; 6 — npeccyiowjan vacrb YCTanosxu; 1 —
naarpopma; 2 — Kpovluixa, 3 — KOAOHMb, 4 — ocHoBanue; S5 — 2udpOYUAUHOD; 6 —

npeccoeas naura; 7 — gepxuaa rpasepca; 8 — nyawcoust, 9 — xporwreiinsy; 10 —
KAUKOBOU MEXAHU3IM nOdnopa

Ha npeccoBoft rumTe CMOHTHPOBaHB! Yerbipe IyaHCOHA, BOCHPHHHUMAIOIME YCHITHE
OT MpecCOBOA IUIMTHI UY¢pe3d BMOHTHpPOBaHHbIE T'MOAPOUWIHHAPLI, KOTOpble COoOelHHEHHI
mexny coloft TpyBonposopmamu. JTO TMO3BONAET IMONYWHTh OAMHAKOBOE IMpeccyloliee
YCHIIME, a ClcposaTensio, H OAMHAKOBYIO IMOTHOCT: (POpMyeMbIX H3[AeNMR BO BCEX

90



yeThIpeX THE3AAX $OpPMbl, HECMOTpS Ha HETOYHOCTb [O3MpOBaHUA OcTonHON CMecu B
waxaoe 13 THe3A bopmel.

Jins pa3rpy3kKH KDPOHUITeHHOB MMOBOPOTHOTO CTOJIA KapycCeJld BO BpeMs INpeccoBa-
AR CAYXHT (KJIHHOBOM MexaHM3M Iofnopa, Kotopbiit npu cpabaThiBaHHKH cO3facT 3a-
30p MEXIY ¢opMOH ¥ KpOHILUTEHHOM H BOCNMpPHUHWMAET BCe Mpeccynouiee yCHike. Onsa
ofecredeHnst HaIEXHOCTH paboTel MexaHM3Ma yroi YKIIOHa KJNHHa BbiOpaH MeHblle
yrna TpeHHs, yto ofecreunBaeT CaMOTOPMOXeHHe KITUHA. [IpHBOJ KNHHA — OT I'HAPO-
(MIHHIPA.

[Tpecc-popMa [UIA U3TOTOBEHHS H3MENHH NOKa3aHa Ha PHUC. 2. OHa cOCTOUT U3 OHH-
1a ¥ MOABWXHBIX BGOPTOB, CKONBIAUMX MO NAIHUAM, 3AKPCIICHHLIM B KPOHUITEH HaX
[OBOPOTHOIO CTOHA KapycCenH. Gopta dopmul HMeloT neperopoaky. [lansusl aiyxar
TaKKe HAPaBIIOMMK 71 THKILA [IpH NOJBEME B MOMEHT pacnanyOKu HIfenu#.

s OCyLIECTBNIEHHs! BAKYyMHpoBauus GeToHa Ha OHMLIC POPMBI 3aKpefieH MNOJiH-
yrusieHOBbIE GUIbTp. Mexnay nepdopHpoBaHHBIM [HHILEM W (PUIBTPOM YIIOXCHO OBA
criof NMaTyHHOA ceTkH. JHuie GopMbl HMeeT BaKyyM-IIOJIOCTh, KOTOPas NPH Mpecco-
BaHHH COeANHAETCA C BAKYYM-CHCTEMOH.

Mexnay mnaweMm ¢opmel W GopTamMu HMeeTca YIUIOTHeHHE M3 IybuaTOR peluHbl,
npuxieeHHOe K HHXHel mwiockoctH GoproB mnsa obecneueHls MCpMETU3aliMK NpH Ba-
Kyy MHpPOBaHHH OeTOHHONA CMeCH.

Puc. 2. Cxema npecc-popmbl HIOETIHA » .
] — dnuwe;, 2 — nodsuxmnsie bopra; \#3
3 — naasyvl; 4 — KpOHWTEUHbB O — i
nepezopodxa; 6 — RNOAUITUNEHOBLIU I
dunvrp; 7 — AdTynHAR cerxa; & —
nepopupo8aHHoe OHuwe, 9 — 8axy- Y
YM-HOAOCTb
g 7 9 |} 4

OmuH 43 BapHAHTOB BLINOJIHEHHUA BAaKyyM-yCTpOWCTBa DpeNcTaBJicH Ha pHC. 3 YCrT-
pOCIBO BKJIIOMAET YyNOP B BHJEe BaKyyM-TpaBepchl, MeXaHu3M roabema QoOpMbl ¢ BXO-
IALKMH B HEer0 TMAPOUMITHHAPAMU H PeeuHbiM MeXaHu3IMoM, QU KCHPYIOIUKK MeXaln3M,
COCTOALMI M3 CTOEK, XWECTKO 3aKperuleHHbIX Ha dopme, H PUKCATOPOB, OCH KOTOPLIX
3aKpeIUleHbl Ha paMe yCTpoRcTBa. B crofikax 4 pacnosyoXeHsl CTEPHHH C IaKperyieHibl-
MY Ha HHX KYylTaukaMi. MexaHH3MBI yCTpoHCTBA BBLINONHAIT CIEAYIOLUHE ONepalUH.

Dopma ¢ oThopMOBAHHBIM H3MlENTHEM NiepeMelllaeTca Ha MocT pacnanyGku. [Tpu noas-
CME NOpIIHA THIPOUMIIHMHAPA BBEpX IUIMTA YCTpOHCTBA ynMupaeTcd B OHHILe HOpPMEI H
POpPMa noHMMaeTCH N0 CONPHKOCHOBEHHA H3MIEJIHS C BAKYyM-Tpapepcoll, Halieaue NpH-
CackiBaeTCH K BaKyyM-TpaBepce, 4 CTCHKH (opMbl (PHKCHPYIOTCA B TOJHSATOM 110J10Ke-
HAH 1pu nomMo iy dHUKCATOPOB, JACKOWMBUIMX B 1133kl CTOEK 1101 Bo3jgeAcTBUEM Hpy-
*MH. [loane sroro nopiieHp TUAPOUMNIUHAPA NepeMelIacTCH BHH3 W THHILEC ONIYCKACTCH
' MeCTo, a nom u3nesnHe NOMBOIMTCA NOMIOH. Bo Bpems NanbHCHUICTO ABUXKCHHA 0pPL-
"A BHH3 peltky PeeuHOro MeXaHH3Ma BXOOST B CONPHKOCHOBEHHE C TIOBH KHBIMH CTepX-
HAMH CTOeK, M Kynmauky, 3aKpelUTeHHble Ha CTEpPXHSX, BLIGHBAIOT PHKCATOPD! M3 11330B.
CTeHKH dopmel nomMMaioTes BBEpX, 0cBOBOXAT Hanemie. [Tocne MCuE3HOBeHUS Ba-
K¥YYMa nanenme JIOXHUTCA Ha MOANOH H YIANNAETCH.
qacz‘:}::[:em ONYCKaHUA CTEeHOK (QOpPMBI KYZadKH CTepX1ied He J1al0T BOIMONGIOCTH

¢uKCcaTopamM B Madbi CTOEK ¥ CTEHKHM HopMbl onycKalwTes Ha auuute. Mop-
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Puc. 3. BakyymM-ycTpoficTBO

a —~ cxema; 6 — y3ea; 1 — ynop; 2 — 2udpoyuaunop; 3 — peeunvii mexanusm, 4 —
crotu; 5 — Qurxcaroper; 6 — crepwnu; 7 — xynauxu; 8 — gopma; 9 — pelixu;
~ yaen

leHb MAOPOLMITHHAPa OCTAHABJIMBAETCA MpM NONBNeHWU 3a30pa Mexay dopmo#t u pe-
€UHBIM MeXaHH3MOM, a CTepXKeHb C KYJIaUKOM ONYCKaeTCsl BHH3 U He NPENATCTBYeT PUK-
CauMR (OpPMBI TPH NTOBTOPHOM LIHKIIE,

Ing cbema cBekeoTHOPMOBAHNBIX N3AenuUi MoXeT 6bITh pEKOMEHAOBAHO yCTpoiCT
BO, CXeMa KQTOpOoTo npelcrapiieHa Ha puc 4

Kax cnenyer u3 puc. 4, yCTpoHCTBO COCTOUT H3 TMHEBMOUMAHHAPA C BHIHBHXHEIM
LIITOKOM, Ha KOTOPOM MTOCAXEH NPpYXHHHBIA 3aXBaT, C IOMOLLI KOTOPOT'O 3aXBaThIBaeT-
CA ouepenHOfi fIOIOH C TeNeXXKM H IOoOdeTCd 110 pojiukam OHHMIIA GOopMBI Nox H3denH,
yAepXHUBaeMble BaKyyM-TpaBepcolt npH nopusaTeiXx 6oprax ¢popmsel. Tenexka ocyuiecTs-
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puc. 4. Cxema yCTpolicTBa CbeMa CBE- 1 ¢ § 405y 3

MOBAHHBIX U3 CITHA ;; >
Ko onunOp; 2 — gwidous: '.-5 VA W —
Loil WTOK; 3 — NPYNUHHbIU 30X84T, R [|° U T 1-'5 aal
4 — NnoQOOH; S — renexka, 6 — po- JTeleaning L L8 Sy IR
auky; 7 — OHue; 8 — gopma nod ; A i X
ysoeaue; 9 — eaxyym-rpasepca; ? ; 18
10 — Oopra opmbl 11 — noosux- ¢ .
waa naargopma; 12— peabcwy g : i 15
{3 — ozpanuuureau; 14 — 8unThHi; o _

gxur 16, 17 — poaurxu; 18 — /| R |/
15 — 24 ’ 4 ’ g = f
mor 0| o1 g

14 ‘ ’

i
+
|

nseT BEPTHKANBHOE MepcMellleHHe ¢ NOMOUIBI0 MEeXaHH3IMa Nogbema, COCTOALIETO H3
noaBM>XHOH mwiaTPOpMbl ¢ YCTaHOBJIEHHBIMH peJibCaMH, Ha KOTOPBIX C OOHOR CTOPOHBI
yCTaHOBJieHb! OI'DaHMYUTENH YeThIpeX BHHTOB, N0 KOTOPLIM MpH BPALIEHHH 'aeK nepe-
neuraercsa wiargopma ¢ rtenexkof. Kaxnasd Ttenexxa HMeeT NATH MOAOOHOB, MNepefl-
BHIAIOUMXCA MO polinkaM. CBoboHOe NepeMellleHe NoanoHa Mo TejeXXKe orpaHHuMBa-
eTcsf, ¢ OHHOH CTOpPOHBI, PONMKOM, NMOIHATHIM Ha 5 MM HaJ OCTalIbHBIMH, C Opyro#
CTOPOHBI ~ YIIOpOM.

YcranoBKa mnat@opMbl C TEIEXKOM Ha KOKOOM spyce HoJXKHa NpoOU3BOONTLCA Ta-
kM oOpasom, ytoObl 3a30p MeXAy ouepefHblM HOANOHOM MpPH NOfave ero  1nof uine-
IHE ¥ JHHILEM HaXo[MiIcd B pefenax 3—5 MM,

3axBaTHoe YCTPOHCTBO CIYMUT [UIX 3aXBaTa NMOAACHOB [IPH HX HAXOXOACHUU B JTIoGOM
MOJIOXKEHHH OT NepefHero pojiInKa A0 3afHero yrnopa.

Och NHEBMOLIMJIMHOPA HOJIXHA COBIMAAaTh C OCBI0 JHMUIA, YCTAHOBJIEHHOTO Ha Kapyce-
M. HeobBxommuMmo, yTo6hl paclienyieHHe 3a3XBAaTHOI0 ycTpoRCTBa C NMOIIOHOM MPOHCXOLIH-
JIO 10 ero ynmopa B OrpaHHuMTelb. XOI LUTOKA NHEB MOUWIMHApA HOJDKeH obecneunBaTh
(olauy NOANOKHA TOH H3IENUA TaKHM o0paszom, utoOnl 1ocsie UX ONYCKAaHHA pasHOCTh
PACCTOAHHA OT KpaeB NOJGOHA 10 U3eITUA He NpeBhIliana 15 MM.

Och ponukoBoro nytu Ha muatrgopmMe MeXaHH3Ma ONYCKAHUA TeleXeK JOJIXKHA COB-
MafaTe ¢ OCLI [OHMILA, PACNONOXEeHHOIo Ha KpoHiuteHHax. KoHueBble yitopa Ha miar-
PopMe MexaHM3aMa onyckaHHA TelleXeK HeoBXOMHMO yCTAHABIIHBATh HIEHTHUHO C yIIO-
PaMH] Ha MmWiaTPopMe MexaHH3IMa NoAkeMa TenexeK (J10 OTHOUWEHHIO K TeNeXKe-yel-
HOKY) .

PaﬂHDM&pHQCTb nogsema 1NaTHPoOpmMbl IOCTHTAETCA CHHXPOHHLIM BpalleHHeM Tack
BOKDYT NOgbeMHBIX BUHTOB.

U1 perynuposanus CKOPOCTH ABHXXEHUA [MOAJIOHA BO3[IYXONOJIBOAAIAS MaruCTpalb

“bopynyercs JPOCCeNbHBIM YCTPOKCTBOM.
5o hid;i?::m:m CheMa cBexXeoTPOPMOBAHHLIX KH3genuh cneayeT obopynoBaTh yCTpo#CT-
. [I0faW COOTBETCTBYIOLMX CHTHAJIOB KOHEUHBIX TOJIOXKEHHH B Lienb ynpasie-
HQ“C':;M FOTOBBIX H3OeNMit ¢ TeseXKH MOXET OCYILeCTBJISTBCHA N0 CXeMe, IpelcTaBlieH-
PHC. 5, U3 koTopoit CliedyeT, uTO TeneXkKa NMOAHHMAETCS BBEPX MEXaHH3IMOM
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Puc. 5. CxeMa McXaHK3IMa CheMa H3-

nenyft ¢ TeneXKy
] — renexxa 2 — MEXAGHU3IM NOOBE-

ma; 3 —nuea.uouuﬂuudp, 4 — ronka-
reas: 5 — wrox; 6 — uszdenue; 7 —
cron  KOHWTeinepuszayuu;, 8 — ozpa-
HUYUTEND

1
-
o
>
~a

- Ea  ampy

o o

|
L':/ Puc. 6. Cxema mexaHH3IMa KOHTeHHepH-
3allHH mToabm H3OeNun

I — naurvl; 2 — cron xonreuuepusauuu

RN J - nueemog_uﬂundp, PHIANHOE
$ YCrpoucrao; ocs; 6 — npyxuna;
]

/] — Kowureidnep;, & — Kanpasnswwue
poauxu; 9 — nueamMoyuaunop

NogbeMa C NPOMEXYTOYHBIMHM OCTAHOBKAMM Ha KaXOoM sApyce. [IHEBMOIWIHHIPOM C
TONKaTesaeM, 3aKpelneHHbiM Ha KOHIE WITOKA, H3/leNnus CTANIKHBAlOTCA Ha CTOJI KOHTeH-
HCpU 3aliHY.

Ilns npenoTrspallleHMs COBHTa TeNEXKH TIpH CTUTKUBAHUM H3OESIMH Ha IMONY KaMephl
YCTaHORJIEH OTPAHHUYUTENb.

OcTtaHoBKY MuiargopMbl MexaHH3IMa NofLema TENeMEK Ha KaXIAOM spyce cnenyer
NPOHIBOONTL C TOUHOCTLIO A0 5 MM,

Onepaluy MOABEMA TENEXKKH HAa KaXOBMH ApyC H CbeéMa POTOBLIX H3IREITHA ROMKHBI
OLITL CHHXPOHM3HPOBAHLI C oflepanMe KOHTeRHepH3al MK U3IeNui.

KoHTeRHepH3atHa TOTOBLIX H3OENUHA MOXET OCYIHECTBAATHCA MO CXeMe, Npencran-
NenHoft Ha pic. 6, OTKyfla ClefyeT, UTO IUIMIbl CO CTONAa KOHTeRHEpH3alLlHH CTajIKHBa-
YOTC NHEBMOIBINWHAPOM Ha pbidakHoe yCTpofcTrso, CMOHTHPOBAHHOE HA OCH M 3axpen-
JIEHHOE MpH MMOMOLM IpYXHHBI. PEIuaxHoOe YCTpOACTBO ONMYCKaeT H3JeNNst B KOHTeHHep,
CKONB3AUMA MO HANpaBNAWUMM pONHKAM, TOCIe Uero NHEBMOUMIAHHAPOM KOHTetfiHep
lIofABKHraeTCA Briepelt 1ia TONMWMHY OJHOTO H3ENH .

TexHuueckne XapaKTEepHCTHKH HEKOTOPBIX CepHHHO BBLINYCKaeMLIX IIPECCOB IpHBeE-
fleHb! B Tabnuue.
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TexunyecKHe XapaKTEPHCTHKH CEpHHHBIX MIPECCOB

e
A Sp—
e —

TexHuuecKast XapaKTe-
pH CTHKZ

rpy3oso#t (LUHHUHUIII
CEeNbCTpOH)

i

[a6apuThl, MM.
IHHA
LM pHHA
TOJIIIIHHA
MexaHH3M TOQBEMA TIPH-
y3a
ONMUueCTBO, LIT.:
e MOLIMITHHIPOB
MMOPOLUMINHAPOB
Xon nopliis MeXaHuimMoB
npeccoBaHusl, MM
apreHue, Mlla:
B [THEBMOCHCTEME
B 'O POCHCTEME
Ycunue, pa3BHBaeMoe npec-
coM, KH
MaxcuManbHOe TaBJIeHHE
npeccopanusa, Mlla
uxn popMOBaHUSA, MHH

[IpuBOA MOBOPOTHOrO CTOJIA:

IaMeTp NOpLIHA THApPO-
LIHNUHIpA, MM
X0[, MOPLUHS, MM
[IpuBO BHITATKHBAHKA U
nogbema gHa GO pMBI:
OiaMeTp NopLUHA, MM
XO[1 MOPIUHSA, MM
[1pou3BOIUTENBHOCTD, LIT/4
I'aGapuTei, MM:
IUTHHA
LM pHHa
BhICOTA
Macca, kr

_—_—__‘

T

416()
1190
180
ITHep MaTHUEeCKHUH

0,6
390
0,02

4880
4240
18835
6800

sl

Tun npecca

8M (Muucene- I KapyceJIbHBIA

cTpoit) (Foccrpott
BCCP)
_________ - —
2400 375
980 375
70...160 70
I'upnpaBnuveckuit I'mppasnHyec-
KHHA
2 1
- 140
32 16
3000 3200
0,12 ..1,5 7...12
5 —
- 'mapasrninuec-
KHH
- 60
- 580
-~ I'uppaBnuuyec-
KRHU
— 60
- 210
12 120
3600 2700
1520 2500
2840 1320
- IHo ypoBHA
CTOMNAa
TTPHJIOXKEHHE 11

OHNPEOEJIEHUE ®OPMOBOUHLIX CBONCTB BETOHHLIX CMECEH

DopmoBounkie cBolcTBa GeTOHHBIX CMecel OMpPCASIIHIOTCE Mo WX ynoboywiankiBa-
EMOCTH cornmacuo 'OCT 10181.1-81.

B 3asucumocmn ot ynoBoyKiaasisaeMoCTH GeTOHHbLIE CMecH MOAPA3ReNnsioTCa B CO-

OTBETCTBUH C Tabiuilel.

n Ins wonuuecTeenHof OUEHKM COCTABA M bopmyeMocTH GeToHHON CMeCH MOXHO
PHMeHAaTE HHBapHaHTh! Moo0ns W ko>PPULHEeH TR Pa3dBUXKKU 3aMONHHTENS LeMeHT-

"bIM Tectom 1 pacTBOpOM.
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Mapka no yno6oyxKiagbmaeMOCTH Hopma yooBoykinaarsiBaeMOCTH 1TO

| MECTKOCTH, C I NOBHXHOCTH, CM
x4 - 31 n Oonee -
XK3 21-30 —
X2 11-20 -
X1 5-10 -~
HT B - - _1 —:4 4 1 MeHee -
12 -~ 5-9
13 — 10-15
14 ~ 16 u Bonee

HeapnadT nonobuda ueMeHTHONO TecCTa

B/V
X = __ .1 = ] - (1)

L ®IV), K, (+p B/ID

HHBapuaHThI NoAoOKHA pacTBOPHON cMecH

X2=le/Zl (2)

UuBapuaHuTel nogo6ust 6eToHHON cmecH (3)
Xy=2,x14, )

KoapduuyneHnt pasnsuxxu 3epeH LieOHa pacTsopoM (4)

Z, = Vp/ Ve (4)

Ko3ddulimenT pasaBUXKH 3epeH NnecKa LeMeHTHBIM TecToM (5)

le-—VT/ Vp"n' (5)
B ¢popmynax (2) u (3) Z L H Z , K03 DHUMEHTHI PAsOBUKKH NMPH TOOBHAKHOCTH
cMeceit 8 cM, NpedcraBnAOLBE eOHHHLL]I H3MEpEHUA B MHBAPHAHTAX; OHM pPACCUMTHIBA-
I0TCH C YH4ETOM PHIKKO-MeXaHHYeCKMX CBOHCTB 3alloNIHHTeNeH.
B dopmynax (1) —(5) npuuHATLl cnepyoume o003HaUeHNA ! VB, VT, V ., Vg, npen-
CTaBasfloHe cobof o6beMEl BOALI, LEMEHTHOTO TecTa, paCTBOpHOH H 631‘0131011 cMmeced,

n, copepxaupiecs B | m> pacTBOopHol Hnn GeToHHON CMeCH M onpepenaeMuie U3 Clefylo-
LM X BbipaXXeHuil

V =B+ = .
= BtL/ py=B+ Vu’ (6)
VoSVl p =V VL (7
V=V _+ =V + =
6= Vo ]/ Py Vp Vm 1000, (8)
roe B, i, I1, Il — pacxog Bonbl, weMeHnTa, necka, webusa (rpasus), Kr Ha 1 M°> CMecH;
Pu. P pm — INIOTHOCTDL UeMeHTa. necka, webud (rpaBusa), Kr/mM~; KHI, — BOOOLEMEHT-
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joe OTHOLHEHHE TeCTa HOpMallbHON TYCTOTHI, ONpenesiieMoe 3IKCIEpHMeHTaNnbHO Mo
roCT 310.3-76%; Rs M — CTaHIAPTHaA MyCTOTHOCTH MecKa M we6Ha (rpaBus) B fo-
nax oT eJHHLL

MuBapHaHTRl MOOOOKHA H KO3(pPHUHEHTHI pa3NBHXKN OCTOHHON CMeCH CBSA3aHb! MeX-
ny coboH cnepyOLHMH COOTHOLUEHHAMH

Z, . =Z,X, = (A /X)X, %)

TAE A3 — xoxpPUIMEHT, yuiThiB aloiliH 3epHoBoH coCTaB 1ebHA:
= 102 102~ _ n&10—94. ,
Aa =1,32+0,14-10 Ca + 0,05-10 C'4 0,610 C3C4 . (10)
C3 H C4 — copepokatme B webHe dpaxkuuit S—10 41 20-40 mm, %;

X, =o,67+0,0420Kp , 1/cm; (11)

()K — norpyxenue koHyca Ctpo#tliHWJIa, cm. I'paHuubl ONnTHMaNbHLIX 3HaueHHH X
mu}j MOIBHXXHBIX H XeCTKHX ObeToHHbIX cMmeceft HaxomATcA B npedenax 0,95-1,1 u

0,85 -1.

[To dopMyne (9) BO3IMOXHO A KaXKIo#ft rpynnbl GOPMyeMOCTH pacCuHTaTh Ko3d-
GULMEHT pa3sIBHIKKH Z2 . W HaliTH pacxop webHs (rpasus) U norpebubit 0Onem pact-
BOPHOM YaCTH:

sz'—" (A3/X2)X3K1K2’ (12)

rae K. — xo3ddUuUeHT BHAZ KPYNHOTO 3anodHMTeNs, paBHbIM Ui mieOHA H3 rpann-
Ta ~— 1], Ui u3BectHAka — 1,19; K2 — K03dPHiMeHT HOPpMBI 3epeH 3aNOJTHUTENA; IR

mebusa — 1, rpasusa — 0,935.

Ha pricyHKke naHpl KpUBBIE Z”(Xz), nonyuedHsle no dopmynam (10) u (12) pns
Tpex- (@), myx- (6) ¥ ogHodpaKIUHOHHOIO (8) rpaHUTHOIO wWebHs; obnacTe HHXKe KpH-
BbIX I cooTBeTCTBYET 0COB0 KECTKHM CMecaM, obnacre MexJIly KpHBbiMH [ -2 — cMe-
CAM MOBBILUEHHOR XeCTKOCTH, KPHUBBIMH 2—3. ., .6—7 u Bbllle KpHUBOH 7 — OCTaNnbHbIM
rpynnam gopMyeMocCTH.

PaspaBuXka necka ileMeHTHBIM TECTOM:

le =21X2K3Kn’ (13)
rue K 3 — KO3(PGHUMEHT, yWITBIBAIOIHE HOPMATEHYIO TYCTOTY LIEMEHTHOTO TecTa. [Tpu
X, 213K =1; npu X, <1,3u K _<027K =1,anpu K _>027K =1,05;
K — xosbduuuent, yuThisaoumi sausHHe miacTHOHULMPYOUMX fAo6apox; Z | — KO-

E PUUMENT pasmBMIKKH 3epeH Necka UEMEHTHBIM TECTOM JUIA CMECH NOIBHMHOCTBIO
CM HaxoaAaT no gopMyriam:

a) mpu X, < 1,14
Z, =A IXT =(2,47+0,0057C, ~ 0,0057C ) 1/X; (14)
©) mpu X < 1,3

Z, =A, / X, =(1,65+0,0065C, — 0,0056C ) 1/X ; (15)
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Cpynnsl GeroHHo#t cMecH o GopMyeMOCTH Ha Tpex- (@), mByx- (6) H opmHodpak-
woHHOM (@) webue. Tnowanyu wyxe xpuBof I, Mexay 1-2, 2-3 1 34 cooTBET-
CTBYIOT cMecdM 0co00 XXEeCTKHUM, IOBBILIEHHO XECTKHM, XeCTKHM H YMepeHHO-
ECTKHM: IUIOILAAH MeXNY KPHBLIMH 4—3, 5—6, 6—7 ¥ BhIle 7 — CMECAM Mano-
[OJABHXHBIM, YMEpPEHHO MOOBHXHBIM, NOIBHMHBIM H INTHIM

8) mpu 1,15 <X <1,29

Z =0,9 —no dopmyne (14). (16)

B dopmynax (14) —(16) A [ A2 — ko2¢pPuurenThl, yUHTLIBAXOIME 3epHOBOR coc-
TaB IeCKa.

O6LeM LLeMEeHTHOTI'O 1eCTa B CMeCH HaxonAaT no ¢opmyne (5):

VT"-—'leVpn”. (17)
Pacxopn necka cocraBnder

1= (Vp ~ V)P, (18)
Pacxon uemenra onpepensior no dopmyre:

W=V_p,/(+p,B/LD (19)

rae B/L — nonouemenTHOE OTHOLEHHe, onpefensiemoe no dopmyne (1).

Pacxon Bonnl 3atBOpeHU s BLIMMCNAIOT 110 dopmyre

B =11 B/I1L (20)

Benmuviy BfIl naxopuMm no ycnoBuUsiM NPoYHOCTH M JONTOBEYHOCTH NO METOOMKE,
NPHMHATOR Ha JaHHOM 3aBoJie WM H3JNIoXeHHOoH B PyKOBONCTBE MO ONTHMM3ALMK COCTA-
Ba 6eTOHA ¢ yueToM cBo#icTs 2anonHutens (M . 1979, BHUUCT).

Hcnonssosamme nnacrnouumpyowmx poGaBok yuuTbiBaeTcss Ko3GEOUIMEHTOM Kﬂ
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g dopmyne (13), mns noGasox tuma CIB, npuHiumaembit paBHeIM 0,95, mns cynep-
nnaciduxaropa C-3, onpenensemsiM no popmyne

KH=X2/ X, =0,885 - 0,15C, (21)
— 3HaueHMs YHBAapHaHTa PacTBOPHOR CMeCH UCXOMHOTrO COCTaBa H ¢ fobas-
Koﬁ (323 — KomMuecTBo No6aBkH, % maccel UeMeHTa; B dopmyne (21) C20,2.

U3 cbopmynm (12) BrIBOOUM

VA ).'X2K A3X3Kﬂ.= const. (22)

[Ipu Heo6xomMMOCTH COGIIIONIEHHA paBHODOPMYEMOCTH WIH A X K = const H, yuH-
TLIBASL, UYTO O/ JAHHOIO 3aNONHHTENS A MOCTOAHHO, MOXHO ny'reM YMEHLHIE:HHR npo-
H3IBedeHUA Z ” J:X , Ha BEJIHUMHY K I nonytn{'rb HOBBIN ONITHMANIBHLIA COCTaB.

TIPHTTOXKEHHE 12
PACYHET ITAPAMETPOB HAITOPHOTO ®OPMOBAHMA

Heo6xomumoe HasiieHde npH HaNMopHOM (OPMOBAHHM HAXOLOAT H3 CYMMAapHBIX COM-
POTHBIICHHI Ha TPaHCTIOPTHPOBaHHe 00 PopMbl P ; M 3anosiHeHHe camol dopMer P .

P={@ +P)<P, (1)
1 2 C
e Pc — MaKCHMAIbLHOE [aBJ/ieHUe, pa3BuBaeMoe GeTOHOHACOCOM HJTH NMHEeBMOHarHeTa-

TEIICM.

CymmapHoe CONpoOTHBIIEHHE HAa TPAHCIOPTHPOBAaHHeE [0 (HOpMbI

P1 =P6 + APIL, (2)

rie Pg — moTepn B GeTOHOHAcOCe HIIM NHeBMOHarHeratene, 0,05 MIla; AP, — conpoTs-

neHue Ha 1 M ropusoHTanbsHoro 6ertoHosona, Mlla; L — cymMmapHaa npuBedeHHasA [UIU-
Ha YOPH3OHTANEHOTO 6eToHOBOOA, M

L= +2Zl+ +

L+ 2L+ 2l + 1, (3)
tne [, I}, 1y, lyp — IJIHHA TOPH3OHTANBHBLIX H IKBHBAIEHTHBIX I'OPHIOHTAILHBIM BeEp-
THKAIBHBLIX YYaCTKOB, MEeCTHBIX CONPOTHBNIEHHH H BBONa B popMYy.

Kaxapt MeTp nogsemMa ro BepTHKAanNH paBHO3HaueH 3 M, a noBopoT Ha 90° — 10 m

TOpH3OHTWILHOTO OeroHoBoOa. BBOM NpH Mepexole ¢ KPYTNOro Ha MPAMOYTONbHOE Ce-
HEHHE [IOJIXKEeH BBINONHATLCA ¢ cobnoaeHneM YOIOBUA

. 1,2FTp, (4)

2
The Foo w F. . — mioluamy ceveHus BBOAa H GeToHOBONZ, M~ COMpPOTHBIIEHHME BBO/IA
MOXeT IPUHHUMATHCA paBHO3HAWHEIM 10 M rOpU30HTaNBLHOrO yyacTKa.

Conpotusnenue 1 M ropH3OHTansHOTO TpybonpoBona:
) TIPH CKOPOCTH U, < 0,2 M/c:
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&Px:'-APO (0,24+1,15 UfoO); (5)
6) npu ckopoen U > 0,2 mfc.
C;Px =4P, (0,524+0,43 U / UG ), (6)

rae AP, — CONpOTMBAEHHE NPH CKOPOCTH ABHIKEHUS Uo =0,5 m/c;

a) npu X, < I
&Po = (0,0573”0,061)(2 + 0,0IEZ }KdK K , MIla: (7
6) npu )K'2 =11

AP, = (0,019-0,035X, +0,024Z, YK K K MTa; (8)

npy X, =1,01..1,09 Gepercs 3HaueHue COMPOTHBNCHUR A X, =11, K; - xoapdu-
UHEHT Bnanms mMamerpa tpyBonpoBopa; ma d = 80, 100, 2150 "00 MM paBeH 1;
0,73; 0,5 u G,36; Kp — ko3ddHUMEHT pextiMa OBYIKEeHUSN; paBeH 1 s [HEB MOHAT-

HeTaTenel M HacoCOB HenpepbiBHOrO pelcrBud; 1,5 — A HAcOCOB MEXaHHYECKOIO
OeRCTBHA C Kpuaoumnuo-ma'ryumﬂ nepeaadeit, 1,2-—1,4 —~ JJIf1 HACOCOB THIIpaBNIHYEC-

KOIo NelACTBHA; — koxpduuMeHT MaTepdana TpyOonpoBOMda; paBeH A CTaNh-
Horo GeToHOBOAA f’ pesnHosoro — 0,6; X — WHBAapUaHT pacTBopHOH cmecH (cm.

apun. 11); Z ~ KO3hdUuMeHT paa;mumm mebHs (rpaBMsi) pacTtBopom (CM. mpuil.
11).

Cpennsasi CKOpPOCTDb IBHXXeHU S CMeCH Mo Tpybe:
a) [As NHeBMOHATHeTaTeA

Ux = V{b/ V_t; (9)
6) nisa 6TeoHoHacoca
Ux = l'l / Vrp' 3600, (10)

roe V IP — 00BeMbI COOTBETCTBEHNO PopMbl M ] M TpyOonpoRrona, > I'[ — JKCI-
l‘a.{B'IOH

nya ast IPOH3BOMHTENBHOCTL GeTOHOHACOCA, M> [4;  — Bpems aanonHeHHH dop-
Mbl, BbIGHpaeTest Takoft, uToGer U < 2 mfc

CyMMapHoe conpoTHBieHue B popme

P, =AP L, (11}
rae AP, — conpoTHBneHHe Ha 1 M ycnoBHOTO TpyGonpoBOaa C AHAMETPOM, PaBHBIM

HauMeHbLIeMY pa3mMmepy ceueHHA dopmbl, MIla; L — cymMmapRas npusefieHHas UIHHA
rOpH3IOHTAIBHOTO TpYBonpoBoaa:

L =Z‘I; + EIB: + E"r:»:’ (12)
rie 12 = (F(b + FapM) / FTp‘ (13)
roe ~ ¢ — MIOLans BHYTpeHHell NoBepXHOCTH cbopmm 2 I01aAb NOBEPXHO CTH
apMaTYpHOIO KapKaca H 3aK/afiHbiX AEeMEHTOB: F — EYTpEHHHH wrowans 1 M yc-

NOBHOTO TpyfonpoBoa.
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MecTHbIe CONpPOTHBIIeHHS OyOyT CnaraTbcsi M3 MOBOPOTOB B [IBHXXEHHMH CMECH OT

BBOAA.
HapuMep, YHCIO MOBOPOTOB NpH OETOHHPOBAHHH TUIOCKOINO BEePTHKAIBHOIO 3Me-

MeHTa MPH BBOMOE B Y3KYK TOpUeBYIO CTODOHY PaBHO OfHOMY, TpPH BBOJE B UMPOKYIO
MOCKOCTs — ABYM; TNpH GeToHHpoBaHHH oObemHoTO Gr10Ka THNa “'Kosnak’ ¢ BBOOOM
5 OJHOM MeECTE OHHIIA YHCIIO NOBOPOTOB COCTAaBNAET CEMB.

CkopOCTb IBHXXEHH ST CMeCH B (popme:

a) MpH 3aMnOoJIHEHHHM NMHEBMOHAarHeTaTesleM

U, = V¢/F¢r; (14)

6) npd 3anoJIHeHHH 6eTOHOHAacCOCOM

t

¢

rae F&) — IUOLLANb CEYEHH A MO FOPU30HTAIIH 3aTONHAEMOR HOPMBI.

U, =M_/[F, 3600, (15)

X

Hanpumep, TpebyeTcs pacCyMTaTh NapameTphl HAIOPHOTO (POPMOBAHHA BePTHKANb-
Holt cTasibHOM GOpMBI C BHYTpEHHHMH pa3Mepamu: umipuHa 150 mm, Beicota 3000 mm,

npHa 6000 mm.
YoioBnsa HOpMoBaHMsA: BBOA BBLINONHACTCA BHMIY TOpuUeBOH NOBEPXHOCTH C paime-

pom 150x250 MM; BHYTpH (GOpPMbI pa3MelllaeTcs NpoOCTPAHCTBEHHbI! KapKac H3 apMa-
Typbl aMeTpoM 10 MM ¢ auerikamm 200 MM M paccTogHHEM MeXOy TUIOCKMMH Ule-
MeHTaMH Kapkaca 100 mm,

O6veMm OetoHa B dopme 2,7 M7, Bpems opmoBaHus 60 ¢, HCIONB3YETCH MHEBMO-
GeTOHOYKIaAWMK o06bemoM 3 m° ¢ pabouwim paBneureM 0,5 Mlla; mmHa ropulontans-
Horo yvacTka DetoHoBOma muamerpoM 200 mm I2 = 10 M, conpoTHBIieHHe BBOA2 paBHO-
anauuo 10 M, MectHble cONpoTHBRIIEHHM S Y TOOLEM — TONLKO B dopme.

BetoHHas cMech NoaBHx)HOCTRIO 10 cM Ha rpaHMTHOM LieOHe KpyNHOCTHIO 5 —20 mMM;
)i'2 =1,1; Z, =1,29 (cm. npun. 11).

HaxomuM 1ioTepu aaBrneHust 0o o pmel Pl

ConpotuBnenne npu ckopoctd 0,5 M/c no popmyne (8):

M’O = (0,019-0,035-1,1+0,024-1,23) 0,36-1,1 =0,00414 MIla.
CkopocTts asuxenns nio TpyGe muametrpom 200 mm no popmyne (9) :
U, =21] (I1-0,2-0,2:60{4) = 1,43 m/c.

ConpoiBnenne npu daxtHyeckoft CKopocTH no popmyne (6) :

&Px =0,00414(0,57+0,43-1,43/0,5) = 0,00745 MIla;

PI = 0,05+0,00745-20 = 0,2 MIla.

HaxomiM notepn nasneois B hopme P2
YenoBHbIt muaMetp GeToHosoma 150 Mm. ConpoTHBeHne npu ckopoctd 0,5 m/c:

AP = (0,019-0,035-1,1+0,024-1,29) 0,5-1,1 =0,00575 MITa.

CkopocTs mmuxkenus cmecn B dopme:
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U;c =2,7/6-0,15-60 = 0,05 m/c.

ConpoTusnenHe npu paxkTHUeCcKoH ckopoctH (popmyna §):
aPJ'c =0,00575 (0,24+1,15-0,05/0,5) = 0,00204 MIla.

YcnoBtas JATbHOCTD NOMNAUK ;

12 = (Ftb + FapM) /FTP = (37,8+15,7) /m-0,15-1 =113 m.

' =9m:; I” =10 m; L= 132 m;
B M

P2 =0,00204-132 =0,27 MIla.

[TonnHas noTepsA HaBJIEHHA
P =0,2+0,27 = 0,47 MIIa <0,5 MIla,

®OopmMoBaHHe NMHeBMOOETOHOY KNAAMHKOM BO3IMOXHO.

[IPHJIOXXEHHUE' 13

ONMPEAENEHUE HATPY3OK, DENCTBYIOUIMX HA ®OPMY
1 YCTAHOBKY B ITPOUECCE POJTMKOBOI'O ®OPMOBAHU A

Benuunna maxcumansHoro pasnenms, MIla, pefictByiomiero nofa ueHrpoM ponuka
Ha audiie ¢popMbl ofpenengercd no gopmyne

PM&X =KT'43'R (I —cosaj, (1)

rpe K. — TexHonoruueckufi kosgduimeHT, paBHpmi: 1 — g uspenuit, GopMyeMbIX
Ge3 neperoponox n apmatypel; 1,5 ~ 10 ke U3 cmecelt ¢ pobGaBkol webHs MM apmu-

poBaHHBIX; 1,7 — TO Xe, B dopMax ¢ neperopokamMH; 2 — TO Xe, B Gopmax c nepero-
poAkaMHu ¥ JobaBxo#t neOHA, TYCTOApMHPOBAHHBIX U ¢ Gubpoit.

BenuunHa pasneHHs, gefictByroutero Ha 6opr dopmsei, Mlla, onpenenserca no dop-
MYyJne

Pﬁ —KGPM ax KTK543R (1- cosa), (2)

rae Kg — xo3ddpnunedT 6oxoporo nasneHus, pasHuii 0,7.

Bennuuna ycunusa, Heobxomumoro gnsa nepemeweHus opm, H, onpepensercs no
dopMynam:

a) 1A cryyas CKONBbXeHHS (GopMLl 110 Hanpaanamumm

(D-K -6,7(1 — cosa) 10 [I aﬂ——@ H10f 41 63BcB K _ . (3)
p

x — KO2QOHIUHEHT CKONBXEHHs MeTallla [10 MeTajny co CMa3Ko#f, pasHbiit 0,2;

roe Kc
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6) 1A c1ydass KadeHHs GopPMBI 10 HaMpPaBIIAOILHM

V. d 2
) =K _6,7'R (1—{:03&)106 [ ﬂ\/'l ¢)—H102+1,63363 ]("E"'"'-EL)& (4)
T P | n H_I |

o DD
roe d — AMamerp Uandbl Koneca ¢opmel, M; D, — IHAMETp Kofeca GOpMBI, M; U —
npuBeAeHHbIH KOP(QHUACHT TPEHUs KaueHus B uandax, pasusily 0,03; ub ~ k03ddH-

uMeHT TpeHHs KauyeHWs Koneca Mo HanpasnAwoumm, pasHet 0,0008, M; O — koaddm-
MeHT, YUMTBIBAIOUMA [ONONHATENIbHOe CONpOTHBIIeHHe TpeHHs pebep koneca ¢opmbl

HJIM pOJIbI'aHTa O HanpdBiAgoUBie, pPAaBHLI{, B 3aBHCHMOCTH OT TOYHOCTH U3IrOTOBJICHUS
¥ KOHCTPYKUKH 2,5-7,5.

MoOLHOCTL 3MEKTPOABHTraTe/lIsi AMaBHOIC NpHBOOAa YCTAaHOBKH, KBT, onpenensercs
no ¢opmyrne

. , \/R Vol .
N=KTKCK-1,1R(1—-cosa)RKpn-10 B6-BH+K”-2,1] a -—7 n__._lg j+

P
+N,_ (5)

Toe K'CK — k03bPUIHEHT TPEHHA CKOJNLXEHHS MeTanna o yruioTHeHHo#t OGeToHHOM
cmecH, paBHeDf 0,3 (rnonyuyeH akcrnepuMeHTalbHo) ; K, — koaddHUMEeHT conpoTHBIle-

HHS NEePeKATHLIBAHUIO, paBHLH 0,25, N vy — MOUWHOCTE XOJIOCTOTV XOU4, KBT.

Jng npHOIHKEHHBIX pAacyeToB MOXHO TNONL30BaTLCA  yIpOlleHHOH dopmyrioft,
naipoielf HECKONLKO 3aHHXXKeHHbIA pe3ynbTaT:

F

o - f . —— . . 3
N'~K Ko LIR(I-cosq)R  -n-10°BgB, +N, . (6)

[TPHITIOXEHHE 14

TEXHUUYECKHWE XAPAKTEPUCTUKHU HEHTPUOYT

OCHOBHbIE TeXHHYECKHE XapPaKTepHCTHKH BBITYCKaeMbIX NMPOMBILITEHHOCTRIO POJTH-
KOBBIX UCHTPHQ YT npHBEdeHs! B Tabn. 1, a pemMeHHbIX ueHTpudyr — B Tabn. 2.

Tabnuuya l

TexHuyeckas XapaKTepucTHKa poIMKOBBIX HeHTprudyr

Texumyeckan xapaxTepucnika B - T";{;pm M a;;(aﬁ
CMX-1045 CMXK-1065
UnaMetp dopmyembix xeneso6eToHHBIX Tpy0, MM ) 1000-1500 400-900 )
ﬂmma Tpy G, MM S155 5145
auBoneas macca Tpy6, T 7,7 3,9
MUHJ.HOCTL, KBT 55 42
Fa6apurir, Mm:
INHHa 6060 6060
UM PUH] 4640 4640
M BbICOT] 3450 2850
acca, T 14,8 14
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TaGnuua 2

TexnHyecKan XAPAKTEPHCTHKE PeMERHDBIX HERTPHDYT

TexHHYeCKasA XapaKTepHCTH KA Mapka Mapka
) TP-42 ST1273-M

KonuyecTBo HecylIMX peMHeR, LT, 48
MaxcumanbHas CKOpPOCTh peMHeR, M/c 310 30
PacyeTHLIA gMaMeTp IUKHBA, MM 710
I'aGapuThbl, MM:

[JIHHa 10000 6500

UHpHHA 4180 4756

BbICOTA 3470 4100
O6uas Macca, Kr 19 000 15820

[HPHJIOXEHHUE 15
OBOPYIOOBAHUE U MATEPUAIILI IIJ14 OTHEJIKH
CBEXEOT®OPMOBAHHLIX U3OEJTUN
TexHuyecKkas XApAKTepHCTHKA OTAJIOUYHOH MAIIWHB]

CKOPOCTh NEPEMBUKEHHSA MOPTANA, M/MHUH . . . . . ¢ v v v v v v e o v oo e v o aa s o 3,95
Ckopocth nogsema paboymx opraHon, M/MHH

4] 03 3 3,65

IMCKB. « v v v v e v e e e et et e e e e e e e e e e e e e e e e e e e e e 3,65
YCTaHOBJIEKHAA MOMIHOCTD, KBT . . & . . v o ot ot e et e e e e e e e e e e e e e a 21,7
'aGapHThl, MM:

43 73 VO 3340

0703 5820

BBICOTA . v v v v v v e e e e bt et e e e e e e e e e e e e e e e e e e . 3040
MBCCA, K . . . o o e e e e e e e e e e e e e e e e e e e e e e e 8170

TexHHYeCKAA XAPAKTEPHCTHKA MoeyHol MatinKbl CMK-3104

I'abapu el 06pabaThIBaeMOTI0 H3NENINA, MM:

85 1702 Y 7200

HIHDHHA . . o v 0 v v it v i s et e e e e e e s e e e e e e e e e e e e e e 3100

TOMWIHHA . & & v v v e e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e 4500
PacXOm BOMBL, 1 ME ., . o o o e e e 2
PacXOm BO3AYXA, M3 /MUH . . . . o o o o e e e e e e e e e, 0,0017
[IpOH3BOAMTENBHOCTE, HUT/U. . . . . o o i s s e e et e e e et e e e e e e e 6
["'abapuThl, MM:

JUTHHA. . v . o o st s e e e e e e e e e e e e e e e e e e e e e e e e 11220

IIEPHHEA & . . o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e 10950

BBICOTA . & . v v v v vt v v e e e e e e e e e e e e e e e e e e e e e e 6400
Macca, KT . . . . . e e e e e 11800

H3roToBuTens — nucHuadckut 3asof 'CrpomMmaumua’.

TexHHYeCKaR XapaKTEepHCTHKA YCTPOHCTBA
ANA 0OHaXeHHA AEKOPATHBHOTO 3an0onHuTens Bogod CMXK-23G

OOBEM BaKA, JT . . . . o o i e e e e e e e e e e e e e e e e e e e 300
Hasnenne B Gake. MITa . . . . . . . . . e e e e e e e 0,7
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Pacxofl BOHBL, M2, e e e e 1,5-2

[1poK3BOIHTENLHOCTE, M2 U, o e e e e e e e e e e 100
pazMepbl, MM!
BBICOTA. « ¢ « + ¢ 4 e e b m e a e et e e e e e e e e e e e e 1530
HIAPHHA .« v v o v v e e e et e e 840
Macca, K & 4 o ¢ o o o s s s = & s 5 % 5 o = e o« » 5 + ¢ o a & s 5 5 v 4 4 s v & s 2 s e 4 4 4 4 225

U3roTOBHTENIh — JIMCHYAHCKHUH 3aBOLL "CtpoMMallMHa’,

TexHHYeCKaA XAPAKTEPHCTHKE MAUIHHES
AN YKIaKH OeKOPAaTHBHOIO 3aNOJHHTENA

CkopOCTb NEPEIBUKEHNSE MOPTANA, M/MHH . . . . . . . . . oL i oL 4..15
Bubpalni: —1
yacTOTa KOJIEOAHHT € . . . . . i i i e e e e e e e e e e e e e e e e e e 2800
AMIUTHTYIA, MM . o 0 o e e et e e e e e e et e et e e e e e e et e et e e s 0,6
Oapnemve Hacmech, kIla . . . .. . . Lo 6
BpeMs YKIQHKH MATEPHATA, € . « . o v v ot v b oot v e b e oot v e 5-10

Paspabotuk — HUHUCII (r. HrenponeTposck).

Tabnuyna l

CocTaBb! 3aMequTelleH TBEPAEHHA LIEeMEHTa ONIA KOBPOB

— . et Sl A A P i W—— S -

FaMeINTeNh TBEPACHHA LIEMEHTa Pacxon, r/m?
- S
3aMeIn- | KHBOT-
Tens HOTO
KJIeA
HekcTpuH cyxofit 30-50 100-150
CynpputHO-criiproBas Gapa (B nepecuere Ha CyXoe 80-150 80-150
BelEeCTBO)
Fuppon, Menacca, caxap-orxoll (B nepecyere Ha Caxapo3y) 30-100 80-150

Tadbnuua 2

CoctaBbi CMa30K-BCKphIBaTeNeH

_—
K —

L el

JameuTens TBEPACHUA LieMeHTa CocTaB CMa3KU B I'nyGuHa | Pacxon
HACTAX MO Macce ObHaXKe- | CMAa3KH
— — HUS, MM | Ha 1 M2
3amMeruin- | IKC-A wm noBepx-
TENb TeXHHYeCKan HOCTH,
XHpHaR r
L KHCNOTa l
Mgnaccam rugpon )| 0,6 10-12 120-140
KCEE* 1 0,75 6—7 120--140
To w 2,2 0,6 10-12 100-140
il © 2,2 0,75 6-7 100-140
“KCTPUH 5 0%-# KOoHUeHTpauuH 1 0,5 5-6 160-180

.

—'-l'---—

e
Konuenrpar CyNbOUTHO-CIMpTOBO# GpaxK ki, mnoTHocTs 1,21 kriem®.
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ITPHJTIOXEHHE 16

ONTHUMH3AUUA COCTABA UEMEHTOBETOHOB

OcHOBHAA 3afava fpu ollpedesieHHy coctaBa 6eToHAa — HARTH ONTHMANbHOE COOTHO-
IleHHe ero KOMIIOHEHTOB, KoTopoe ofecnevuT 3anaHHble cBoficTBa OeToHMa M GeToHHOM
CMECH NpH MHHUMANBHOM pacxolle HeMeHTa,

PaboTy nNo oNTHMHIALUMU PEKOMEHAYETCA BhIMOMHATE B TAKOR MOCNEeNOBATENBHOCTH

1. Onpenenennte Hanbonpuwed kpynvocru (HK) 2anonuurens

Hnsg 3KOHOMHH BSXYIUEI'O XeNnaTelbHo MMEeTh BO3IMOXHO OONLIUYIO NpeaellbHYyIo
KPYNHOCTb 3allOIHNTENS, HO 3Td BEAMYHHA OpaHHYeH3 ceueHMeM U I'yCTOTOR apMHpO-
Baiusn usgenus. HK zanonudrena B 3aBUCHMOCTH OT MHHUMANBHOTO pasMepa follepey-
HOTO CeYCHHS DIeMEHTa Ha3HaudeTCad B COOTBe reTuuu ¢ 1abin. 1.

Tabanuua 1

[IpenentHaa KpynmHOCTb 3aN0OAHUTENEH
ANA PA3NHYHBIX KOHCTPYKUHA H KOHTPONbHLIX 00pa3ios

P Sp— 1— iy messls osssss Cupesl e BN eSS s—h

MakcHMansubift paamep MuHuManbHLIA PazMepsl, MM
3epeH 3aNOJIHUTENSA, MM pasmep nonepey- ——————
HOT'O ceuenus le- | pebpa Oanoyek
MEHTOB, MM Kyba
\ . — —— it o — — e e e e e e e e e e — ———_— . —
10 40x100 100 100x100x400
20 65x125 130 100x100x400
40 150x125 150 150x150x660
70 300x750 200 200x200x800
100 1 Gonee bonee 800 300 —

MakcuMansHbiit pa3mep 3epeH 3anoJiHMTeNd He HOJKEH NMpeBhIATH 1/4 MUHUMANL-
HOIO cCedeHHR GeTOHHpYyeMOR KOHCTPYKUMHM H 3/4 HaMeHbUIErO pacCTOAHHA MeXAY
CTCPXXHAMH apMaTyphl.

flautel TONUPHOK no 100 MM pexoMeHiyeTcss 6eTOHMpOBaTHL C MPUMeEHEHHEM 3aMo-
Huvenel ¢ HaHGonbule KpyHOCTHIC, paBHOR 1/2 TONLMHBI TUTHTBI.

IHIns GeroHor kinacca B 45 ¢ uensblo ynyuuieHuss HX OOHOPOIJHOCTH B KaueCTBe KpyIl-
HOrO 3anOJIHMTENA ClnegyeT NPUMEHATH TONbLKO 1ebheHb W3 NPOUHBIX TFOPHLIX MOPOH €
naubonsliel KpynHocThio o 20 MMm.

[Ipu BRIGOpEe npepenbHod KpYMHOCTY 3anofIHMTENs cleayeT YYMTHBATE BO3MOX-
HOCTH uMewllerocsi ofopynoBaHHA Ui CMelLMBaHUs, TPAHCIOPTHPOBAHUA H YKIIaJbl-
BaHHA BEeTOHHGH cMecH.

F.cnu 3anonHuTeny 3ajlad, TO CRepSIOT, He npesbiliaeT MM ero HK BennuuHy, HaltpeH-
HYIO no tabn. 1.

2. Ha3znauenne ynoGoykiaarmaeMoCTH CMECH

[TOBbILIEHHE KECTKOCTH GeToHHOR cMecH Bcerpa naeT IKOHOMHIO LieMeHTa, Ho Tpely-
€T i ymorHeHua Oonee molHoro propmoBouHOro 0BOpynoBanus HWIH yBEIHYHEHHA
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npOAOTNHTENBHOCTH  YIUIOTHEHUA. [Toaromy ynoboywnansiBaeMocTe cMecH BHIGHpaiOT
no Ta6n. 2 M OKOHYATENBHO YCTaHaBAMBAT Npob6HBIM GeTOHHpOBaHMeM, HOGHBaACH
npnmeHeHwI MaKCHMAaJIBHO XeCTKHX M4 HaHHBIX yCTOBUHI cMecel.

Tabnuua 2

PexomMengyeMan yno60ykitaasiBaeMoOCTb CMECH

- i — L

T E— g P

Mapka BHO U3penuAa 1 MeTOAbl H3rOTOBJIeHHA Yno6Goywiansipae-
cMeCH § ——— — —— = - MOCTbH
MOHOIUTHLIE cBopHble 1
OCaJlKad |[XeCTKOCTh,
| CTAaHxapT; C
HOIO KO-
HyCa, CM
___________ - i S
X4 — Bubpornpokar, ponukosoe nipec- 0 31 u Gornece
COBaHMe, NMeMeHThI, hopMyeMble
¢ HeMefyleHHo#H pacnanyOko#
x)2, [loprotoBka noxg ¢pyH- Konblla kaHasH3auuoHHble, Bit1o- 0 21-30
X3 JIaMEHTBI H OCHOBAHHA KM UleNneBblie, NyCTOTEbIE 3¢
OOpOr H TMONOB MEHTBI NepekpblTUH, Oopoiop-
Hble KaMHH, QpyHOaMeHTHbIe
Galimar, popMyemebie pONu-
KOBbIM (popMOBaHHeM, Ha BUO~
PALMOHHBIX IJIOIaAKAaX U T.1L.
K1, MaccusHEble HeapMupo- KonoHHbl, ¢cBaH, Oanku, muwTel, 0 $-10
X2 BaHHble H J1aboapMU-  JIECTHHYHbIe Mapllu, (PpepMbl,
POBAHHBIe KOHCTpYK-  TpyOnl, dopMyeMele Ha BHOpoO-
uu¥ (QyHpgaMeHTHl, [UolafgKe, OBy xchofilible Ha-
I10Jibl, TOJNIOPHEIE pPY>XHbIE CTEHOBBIe MaHeJIH
CTeHKH) , TIOKPBbITHE
JOpPOTr U a’poJipoOMOB
I11, ITmuTel, 6ankH, KoNNOH- TOHKOCTEHHbIe KOHCTPYKIHH 1-9 4 U McHee
12 Hbhl OOMNBILIOTO ¥ Cpel-  CHABLHO HacCbIlEHHbIe ApMaTy-
Hero ceuyeHudt, 6eToHu- po#l, popMyemele Ha BHOporio-
pyeMble Ha MecTe, KOH- 11aJlKaX WINA B KaCCeTHbIX yC-
CTPYKIIMH, BHINIONIHSIe- TAHOBKaAX
MbIe IIOOBOHEIM OeTo-
HHpPOBaHKEM
113, ToHkncTeHHbIE KOHCT- — 10u —_
[14 PYKUMH CWIBHO HaChl- Gonee

Ilo rpaguxy (puc. 1) HaxonmAT BogonoTpebHOCTL GeTOHHOR cmecH B

HICHHbIE apMaTypon
(ToHKMEe cTeHku, OyH-
Kepa, CWIOCKI, TOH-
KHe KOMOHHBI, apoy-
Hble H OanmoyHble MOC-
Thbl, ONOPHBIE YaCTH)

3. Onpenenensie BOOONOTPeOHOCTH CMeECH

PYIOT ee 110 CPOPMYIIB

B =

o W KOppeKTH-

(1)

n — Koadiduumenrt, ymThBaoumit Bua noGaBku (IpH MCNONB30BAKKKN acTHM-

XaTopon Ky =09, B cnyvae cynepmiactudukaropos K, = 0,8); B, — nonpaska Ha
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gy

H 1210 98 7 554 3 2 1 035070 80 111 133756180220 310 440
i Vo ! : ! i : b
200 T : : T +4—
J |
190 41 i T —
' o
180 4 A :
1 |
170 ; | r L |
I R

BORONOTPEEHOCTS A
o S
S S
-
-7

10  E— l

130 T11

120 ¥ :[ ) i

", 7 %4 56 7890 20 30 40 506070005010040 200

Puc | Tpadux nns onpeneneHns BogonoTpebHoCTH cMecH (KeCTKOCTh Onpe-
nenfeTcs No TeXHHYECKOMY BHCKO3HMETPY)

50 I
1l
5 50 -
¥ |
5 - e g
g W 3=
‘ 800
]
— NG 700
' 500
20 - 500
03 04 25 46 a7 J8 g9

BOADUEMEHTHOE OTHOWE HME

Puc 2 Tpaduk gng onpenefieHus BOAOLEMEHTHOTO OTHOILIEHH S

BHA WM KPYNHO(TL 3aMONHUTEIA (ecnu BmecTo webus ucnonbayerca rpasuft ¢ HK
=40 mMm, To B, = -10 n, B cnyvae korpa HK =20 Mm, To B, =12 1, npu HK =10 »

B,=24 n, anpn HK =80 mm, B, =12 n)
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4. OnpenenedHe BOOOLEMEHTHOIO OTHOWIEHHS

BofolieMEHTHOE OTHOLIIeHHEe HaxomUTCA o rpadguky (puc. 2) unu no dpopmyne
B/LL= (R, [ Rg) (0,6 —0,0014B) + 0,09. )

B cyyae, €CJIH B cocTaBe GETOHHOH CMECH NPHCYTCTBYIOT IPaBHR HITH MeNTKHMH Necoxk,
spaueHHe BOJOHEMEHTHOTO OTHOLUEHHS, ToNTyyeHHoe Mo rpaduky (puc. 2) wiu u3 dop-
mynbl (2), cliedyeT yMHOXaTb Ha 0,9, pnsa nponapupaemoro 6eroHa — Ha 0,7.

Ha3zHauasgd BOIOLIEMEHTHOE OTHOIEHHE, CJIefyeT YUHTBIBATh MpedesibHOE€ 3HauYeHHUC
B/lI, onpenesigeMoe no Ttabi. 3 B 3aBHCHMOCTH OT YCNOBHH nNocielyrouich sKciUlyaTa-
yuuH 6eTOoHa.

C ueyibl0 3KOHOMHH lieMeHTa ero aKTHBHOCTb OIeYeT Ha3HavYaTeh B 3aBHCHMOCTH
ot TpeOyemoit MapKH OGeTona, NpuHMMast COOTHOLleHHeE Ru/R a =1,5...2.

Tabnuuya 3

MakcumanbHoe 3HaveHue B/L1
AN GEeTOHOB PA3NHYHBIX YCIOBHHA Clny»XObl

— —”——ﬂ——-——' A E— [ e mas i ey g e TEne T TE——— l
A

VonoBHA 3KCINyaTalluH KenezoDeToOHHBIE BeTtoHHBIe H MaNO-
KOHCTPYKLHH apMUpOBaHHbIE Mac-
{ CHBHbIE KOHCTDPYK-
IIHH
MOpCcKas | npecHas MODCKas |ipecHas
BOJa BOMa | BOMOA BOJa
1. B nogBOOHBIX YacTAX:
HaINOpHBIe COOPYNEeHHS 0,55 0,6 0,6 0,65
Ge3HaNoOpHble COOPY KEHUA 0,6 0,65 0,65 0,65
2. B 30He nepeMeHHOr0 TOpH3OHTA
BOJIhI
B CYPOBOM KuMare 0,5 0,55 0,55 0,6
B YMEpEHHOM 0,53 0,57 0,57 0,62
B MATKOM 0,55 0,6 0,6 0,65
3. B HamBoOOMBIX YaCTAX, HHOT/A 0,65 0,65 0,7 0,7

OMbIBaeMELIX BoOoH

S. OnpepnenenHe pacxoaa HeMeHTA

Pacxop uemenra onpepesiseTcs no popmyne
Ll =B/ (B/L). )

H Eam npuxonutes NMPpHMEHATH LeMeHT (oJiee BEICOKONH aKTHBHOCTH, TO uenecoobpas-
O BBOMTE ero B GeTOH B MeEHbIIEM KOJIMYECTBE MOMNOJIHHUB HHEPTHLIMH HNMH aKTHBHLI-

MH [y
MHHEDANBLHBIMH nobGaBKaMH (KaMeHHasd MyKa, JIécc, Tpenesi, 3053, UDIaK H T.M.)
B KONuyecrge

1= 1R - 1,5R) /R ]100%. (4)
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1 1/ (26
Siszase
] A EAY,

5 7 8 910 11 1213 14 Swm 6‘755’1'8!?!?_:2#13”
302523 21 21 16 14 Mx I3 29 2327 16 14 M«x

Puc. 3. I'paduk pgns onpeneneHH® MaKCUMAABHOR IUIOTHOCTH CMeCH
CYXMX 3anonHuTeneH

6. OnpeneneHyne pacxona 3anonHuTened

AB6ConoTHRI 06BeM 3anonHuTesel 8 1 M3 6eTOHa
V‘;=1ooo - B+1/p +b), (5)

— MNOTHO 1leMeHTa, Krin: —~ OoCTa eM B eHHO
rae IINNOTHOCTD T3, Kr/n; b craTovyHbIlt 0O6BeM BO31YXa B YIUIOTHEHHOH

cmecH (b = 20 n, eciu B ¢MeCh He BBOOATCHA BO3AYyXoBOBJekawnme nobaBxku; ecnu
BBOAATCA — & =50 n).

Ilo rpaduky Ha pHC. 3 HIIH 3KCNEePHMEHTANBHO ONPERENAIT MAKCHMAIBHYIO TIOT-
HOCTh CMECH CYXH>. 3aloJiHuTesel dm M COOTHOLUEHHE MeXAy MENIKHM M U KpyIHBIM
K 3anonHuTensmu r _, Npu KOTOPOM gocTHraercs d 0ORIYHO HaXOOAT B MHTEpBa-
ne 0,5..0,7,ad, =0,17..0,85).

[loACUM TRIBAKOTCA ONTHMANBHLIE F o M P

m Um

= — Q .
r, = (2-1000d_/ Var,: (6)
P, =P tryp, ) (1+r), (7)
a 3aTeM pacxol KpylHOro ¥ MeJIKOTO 3aloyTHuTeNneit
K=p V| (1+r)); (8)
M '—"KrO. *)

[TpH onpenenexlnu r, o gopmyne (6) nNpHHHMaeM BhIpaXKeHHe IOOOdm/ V‘;} 1. Ec-
JIH OHO OKaXeTCA MeHbllle, TO LeMEHTHOTO TecTa Oyner HeHOCTSTOUHO V1A 3anoJIHeHHA
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nyCTOT B CMeCH 3alloNHUTesel. M3 MonyueHloro BLIPAXKEHUs HaXOHM V‘:, no ¢opMy-
nam (3) # (5) omnpenensieM pacxop BOObI U 1leMeHTa, KOTophie ofecrneyaT 3anonHeHHe
[ycTOT B CMECH 3afonuuTeNnell LeMeHTHBIM TecToM. [lo dopmyne (5) paccunthiBaem
V9 u, npUHAMad 7, =1, HAXOHUM K 1 M no dopmynam (8) u (9). I1pu atom, oGecre-
m?gaa IIOTHBIH OeTOH, pacxXol 11IeMEHTHOI'O TeCcTa yMeHBLIATh HeNMb3fA, eClIM JaXe Mnpou-
noCTh TIPEBBLICHT 3alaHHylo. JIns ee CHHXKEHHA W 3KOHOMHH BSXYILEro jyyilie BBOOUTEH
no6aBKYy, KOJIMUECTBO KOTOPOH MOXHO MOHACYMTATH MO dopmyne (4) HIH HPUMEHHTH
pskylliee Horee HU3KOR aKTHBHOCTH.

7. KoppekTHpoBKa cocraBa Derona

BrifpaHHOe COOTHOLIEHHE KOMIOHEHTOB MOMIeXUT 00A3aTeNibHON fpoBepKe. [nA
3TOT'0 NPHTOTOBJIAETCH NpOCHBIA 3aMeC W OMNpeHeNAeTcs ero yno0boywianbiBaemMocCTh.
Ecl¥ OKaXeTcA, YTO oHa He COOTBETCTBYET 3afaHHoff, cocTaB KoppekTHpyetrcsa. s
3100 U3 pUC. 1 HAHOCAT TOUKY C KOOPHHHATaMHU: ~pacxold Boobl — ’yno8oyKiaabiBae-
MOCTh  ; Yepe3 Hee NMPoBOOAT HPAMYK, NMapajulefIbHYI0 HMelouelca, JTa npaMas onpe-
nemutr B = f (K, OK) mns dakTHuecky npuMeHeHHbIX MaTepHasioB. Pacxon Bonbl NpHHK-
MalOT 10 3TOH JIMHMM npoTHB TpebyeMOTro 3HauyeHUA yHOoOOyKIlabIBaeMOCTH. 3aTeM
no dopmynam (3), (8), (9) nopmcunteBawnT I, K 1 M. BHOBBb KOHTpOnHpYyOT yHo0Oo-
yKITaAbIBaeMOCTh CMecH. Ecn¥ oHa COOTBEeTCTBYeT 3aJaHHOH, TO HOpPMYIOT KOHTPOIIL-

Hele o6pasubl M onpenendaloT (PaKTHUECKOE BO3AYyXOCONEpXaHHE YWIOTHEHHON cMmecH
no popmMyie

= _ Cp Cp = _ H
bcp (1 p(p /pp ) 1000 = (1 Ku) 000, (10)

C
e Py — CpemHsis IWIOTHOCTh GeTOHHON cMecH, OoNMpemeNsieMasn HernocpeHCcTBEeHHbIM
U3MepeHHEM

Cp
p - = (B+I+M+K) / (B+]_iju+ M/pM+K/pK). (11)

P

KoppekTMpoBKa cocTaBa 13-3a HECOOTBETCTBMS BO3OYXOCONEPXAHUS IIPOBOAMTCS
ocne UCHbITAaHUA 00pa31oB Ha NPOYHOCTL M JIHILL B TeX CNyYasax, Koraa ee pakTHuecKas
BEJIMYMHA NPEBBLICHUT NPUHSTYIO B pacyeTax uo ¢popmyne (5) Bomnee uem Ha 10 n, Torna
B Gopmyny (5) noacraBnsamT ee GaKTHYECKYIO BelUunHy W3 dopmynbl (9) u no dop-
Mynam (6), (8) HaxomsT pacXol OCTAIBHEIX KOMIOHEHTOB.

[locne BrimepxuBanus oOpasubl GeTOHA UCHIBLITHIBAIOT HAa NPOYHOCTh. BJIMUMHBL pa3-
PyWlaloumx Harpy3ox P ¥ mnowaneit pabounx ceueHudt o6pa3uoB 3aMUCLIBAIOT B XYpPHaN
HCbITaHui. PaGouyio mnomams ceuenuss o6pasuoB F onpedensioT Nno pe3ynbTaTaM H3-
MEDEHUsI KaK cpeflHee apH(METHUECKOC 3HaueHWe TUlollafied ABYX NMPOTHBOMOIOXHbIX
TPaHel, nepneRIUKyNpHBIX CII0AM yKIIaAKH GeTOHa.

[TpounocTs GeToHa Ha cxkaTue RG’ MIIa (I'OCT 10180-78), BRIMHCIIAIOT [UTA KaXJ10-
o o6pasua o ¢popmyne

Re=aP/F, (12)

=

213 Ba — MacuwTabHeil koadpduureHT npouHoctw OeroHa (NpH pebpe kyba 7 cm a4 =
sOJ 1 11

a=151’) pu 10 cM —a=0,91; npu 1Scm —~a=1; npu 20cM —a= 1,05: npu 30 cm —



Ecnn okaxercs, 9To NpOYHOCTL He COOTBETCTBYeT Tpebyemolt (paapeluaerci oTKiO-
HeHHe 0 15%), TO yTouHeHHe NMPOH3BOLAT M0 MOAYyYeHHOMY pe3ynbTaTy, KOTOphi TOU-
xofl HaHOCAT Ha rpaduK 2 npoTHBR NpuHsATOoro ang 3aMmeca B/Il. Uepea Hee npoBopAr
ApAMYIO, NapajUieNnbHylo Hmeronmmcia. OHa BBLIpA3INT R6 = f(B/I) pna daxmMuecky
MpUMeEHEHHBIX MaTepyuanos. [IpOTHB 3HaueHus npowHocTH Ha He#t 1,075REP maxopar
HcKomoe 3HavedHe B/Ll. Ero MoxHo Takxe noacuTaTts no Gopmyine

B/IL =R ¢ (B/LL - 0,09) / 1,075R§P - 0,09. (13)

[locne Toro kax HafineHo rpebyemoe 3Hauenwe B/I] no dopmynam (3) —(9), non-
CUHTLIBAIOT COCTaB beToHa, NPHIOTOBIAIOT KOHTPOJBHLIH 3aMec, 0 KOTOPOMY 38HOBO

NpoBepsioT Bce NapaMeTphbl beToHa.



