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CogepxaT OCHOBHBIEC TIOJIOKEHHS TT0 BHIOOPY PAlIMOHAIBHBIX PEKUMOB BUOPOYIIIOTHEHUS] OETOHHBIX
cmeceil. [IpuBenenbr Hanbomee pacpoCTpaHEHHBIE METOIbI (POPMOBAHHUS, CXEMBI M 00JIACTh TPUMEHEHUS
BHOPOQOPMOBOUHOTO OOOpPYAOBAaHMS, a TakKe TaHbl YKa3aHHUS MO KOHTPOJIO DPEKUMOB YIJIOTHEHUS,
OTJIEJIKE TTOBEPXHOCTH CBEKEOT(POPMOBAHHOTO U3MICIHS, OXpaHe TPpyaa U JIp.

B mnpunoxenusx mnpuBeneHb TpeOoBaHWsA K ¢dopMaMm, MaTpullaM ¢ OCHACTKe, TEXHUUYECKUE
XapaKTepUCTUKU BUOPOPOPMOBOYHOTO OOOPYAOBaHMS, BHIOOP MapaMeTpoB BHOPAIIMOHHBIX PEXKHMOB,
JTaHbl METO/IbI ONITUMU3AIIMN COCTaBOB OETOHA.

Pexomenpanuu mpenHa3HayeHbl JUIsl WH)KEHEPHO-TEXHUYECKUX PAaOOTHUKOB MPEANpUSTHII cOOpHOTO
Kene300eToHa, HAyYHO-UCCIIEOBATENLCKIX M IIPOSKTHBIX OpraHU3aIui.

MPEAUCJIOBUE

[Ipontecc  dopmoBanHus, SBISSACH OJHUM M3 BaXHEHIMX B HW3TOTOBJICHHHU KEJIE300€TOHHBIX
KOHCTPYKIIUW, BO MHOTOM OTIPE/IENISeT YPOBEHb TPOU3BOAUTEIFHOCTH TPY/a Ha 3aBOJIaX CTPOHUHIYCTPHH,
9HEPro-, MATEPHUATIOEMKOCTh ¥ KQUeCTBO H3ICITUN.

B nactosmee Bpems HauOollblliee pacpoCTpaHEHHE MUMeeT BHOpaIllMOHHAas TEXHOJOTHS YIJIOTHEHUS
OCTOHHBIX CMecell. DTOT TPUOPUTET B OYIyIIeM COXPAHUTCS, MOITOMY BOMPOCHI ONTHUMH3AIUU
BUOPAIIMOHHBIX, PSKUMOB, TPABUJIBHOTO MO00pa BUOPOOOOPYIOBAHHS HE TEPSFOT CBOI0 YKOHOMHYECKYIO
Y COLIMABHYIO 3HAUUMOCTb.
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Lupexyua HUUKBE
1. OCHOBHBIE NOJIOKEHUSA

1.1. Hacrosmme PexkomeHIanuu pacmpoCTPaHSIOTCS Ha TEXHOJOTHIO BHOpaIMOHHOTO (OpMOBaHUS
COOpPHBIX JK€Ie300€TOHHBIX KOHCTPYKIUN W M3ACIMH U3 KECTKUX, MOABMKHBIX M JIUTBIX OCTOHHBIX
cMmeceil. B 3aBucuMocTH OT BuJa u3znenuil M y1oOOYKIaJbIBAEMOCTH CMECEH MpeaaraloTcsi peskKuMbl
BHOPOYIJIOTHEHUS U COOTBETCTBYIOIIEE 000OPYIOBaHHUE.

1.2. B mepenen ¢opMOBaHUS H3AETHI BKIIOYCHBI CIEAYIONME TEXHOJIOTUYECKUE OIEepaInu,
periaMeHTHpyeMble CTPOUTENbHBIMU HOPMAaMU U TMPaBUJIAMU: MOATOTOBKA (OPM MIIM CTEHAOB (B TOM
Yucle MX YMCTKA M CMa3Ka, YCTAaHOBKa M (MKcalusi apMaTypHBIX 3JIEMEHTOB, 3aKIaJHBIX H3JENUH,
BKJIQJIBIIIEH, HATSDKEHUE HAaIIpsAraeMoM apMaTypbl PEIBAPUTENBHO HANPSDKEHHBIX KOHCTPYKINN); YKiIaIKka
U YIUIOTHEHHE OETOHHBIX CMeceil; oTaenka B mpoiiecce (OpMOBAHUS, HEMEUICHHAs WM YCKOpEHHas
pacrniaxy0Oka 3J1eMEeHTOB OOPTOCHACTKH.

1.3. Beibop meroma BuOpodopMOBaHUS JAOHKEH MPOU3BOAUTHCS B 3aBUCMMOCTH OT BHJAa H3ICIUN U
MPUHATON TEXHOJIOTHU HUX MPOU3BOJICTBA C YYETOM HEOOXOAMMOCTH obecrieueHus TpeOyeMoro KayecTtBa
U3JeNTUi, SKOHOMUH IIEMEHTa, TPYI03aTpaT M oOiierdeHus ycnoBuil Tpyaa. B mpouecce (opmoBanus B
HEO0OXOIMMBIX CITyJasix IpelycMaTpuBaeTcs yTHIN3alus OCTaTKOB OETOHHOM cMecH.

1.4. Texnonorus BHOpanMOHHOIO (GOPMOBAaHUS JIOJDKHA 00ecrednBaTh M3TOTOBJIEHUE W3JENIUH,
COOTBETCTBYIOLMX TPEOOBAHUSM CTaH/IAPTOB MIJIM TEXHHYECKHX YCIOBUN U TPOSKTHOM JOKYMEHTAIIHH.

1.5. WMsroToBiieHWuE W3NEIUNA JOKHO, KaK IPABUIIO, MPOU3BOJUTHCS C NPUMEHEHUEM CEpUHHO
BBIITYCKAEMOTO  WJIM  CTAaHAAPTU3MPOBAHHOTO  TEXHOJIOTMYECKOTO  00OpYyAOBaHHUSA,  BBITYCKAEMOTO
MalIMHOCTPOUTEIBHBIMHM  3aBojaMu. Jlomyckaercs NpHUMEHEHHE TEXHOJIOTMYECKOro 00opyaoBaHus,
M3TOTOBJICHHOTO JAPYTMMH 3aBOJAMU MM MEXaHUUYECKHUMHU II€XaMU MPU COOTBETCTBUU €ro JeHCTBYIOIIMM
CTaHJapTaM UJIM TEXHUUYECKUM YCIOBUSIM.

1.6. Knaccudukarus 6eTOHHBIX cMecell U TpeOOBaHUsSI K HUM MPUHATHI B cooTBercTBUM co CHull
3.09.01-85 I'OCT 7473-85 u nanbl B lpunoxennsx 10 u 11.

2. ®OPMBbI 1 CTEH/1bI

2.1. ®opmbl Mo BceM mapameTpam A0KHBI cooTBeTcTBOBAaTh ['OCT 25781-83. Ilpr M3roTOBICHUU
U3JEeNUi, K TOYHOCTH pPa3MEpPOB KOTOPBIX MPEIbABISAIOT MOBBIIICHHBIE TPeOOBAHMS, JIOMYCKAIOTCS
OTKJIOHEHMSI BHYTPEHHUX MPOEKTHBIX pa3mMepoB (opmbl oT ycraHoBIeHHbIX [OCT 25781-83: oHU MOTYyT
OBITh U3MEHEHBI B CTOPOHY YMEHBIIICHHUSI B COOTBETCTBUU CO CTaHJAPTOM WIU TEXHUYECKUMHU YCIOBHUSIMU
Ha GOpPMBI KOHKPETHOTO BU/JIA.

2.2. Ilpu pacuere U KOHCTPYHMPOBAHUM (DOPMBI CEIyeT YUUTHIBATh PEKOMEHJAIUHU, COJIepKaIecs B
PykoBozcTBE MO pacueTy M MpPOEKTUPOBaHMIO CTaIbHBIX (opM (M.: Ctpoituznar, 1970), Pekomenganusx
0 pacueTy W KOHCTpyupoBaHuiO (opM mpu TpexrouedynoM onupanuu (M.: HUMXKB, 1978),
PexomMeH manusx mo pacuery ¥ KOHCTPYMPOBAHHIO MOJJIOHOB ¢ packocHo# pemetkoit (M.: HUMXKDB, 1982)
U 1p.

JlnHaMuueckue BO3JeicTBUS Ha GopMy B Ipoliecce YIUIOTHEHUs OETOHHOM CMECH C MCIOJIb30BAHHEM
BHOpAIMOHHBIX, BUOPOYZApHBIX M YyHAAPHBIX YCTAaHOBOK CIJIEAYeT YYUTHIBAaTh B COOTBETCTBHUU C
PexoMenpanusaMu o JuHaMHUECKOMY pacdery ctanbHbIX opm (M.: HUMDKB, 1984).

2.3. K dopmam, mpenHazHaYCHHBIM JIJIs1 U3TOTOBJICHUS M3/CIUN C MOCIEAYIONCH MEXaHU3UPOBaHHOU




OTJIENIKOIM BEpXHEH MOBEPXHOCTH, MPEIBSIBISIIOTCS CIEAYIONIE TPEOOBAHUS:

BBICOTA OOPTOB, PACIOJIOKEHHBIX B HAIPABICHUH, ONEPEUYHOM JIBUIKEHUIO OTICIOYHBIX YCTPOUCTB,
JIOJKHA OBITH Ha 2...4 MM HUKE BBICOTHI OOPTOB, PaCMOJIOKEHHBIX B/IOJIb ABUKEHUS,

npoeMooOpa3oBaTeNu, BKIAJBIIM U Apyrue JeTalnd, Kpemsimecs Ha MOJJI0OHEe MM Ooprax (OpMBI,
JIOJDKHBI OBITH HA 5 MM HUXKE YPOBHS OOPTOB, PaCIOI0KEHHBIX BJOJb JIBH)KCHUS;

Ha BEpXHEH MOBEPXHOCTH, MO KOTOPOH TMepeMenaeTcss padounii OpraH OTACIOYHBIX YCTPOMCTB,
IIpEeLyCMaTPUBAETCS [10JIOCA IMPUHOM He MeHee 50 MM U TOJIIMHOM 8 MM.

2.4. Ilpu nmoaroroBke (GopMbl K OETOHHMPOBAHHIO HEOOXOIMMO oOpalaTh BHUMaHUE Ha HaAEKHOE
KpeIlJIeHWe 3aKIaHbIX JeTanei, HMCKIoYarollee HUX cMelleHue B Tmpoiecce dopmoBanus. CrocoObl
KpeIUJICHHs JeTaliell cieqyeT NMPUHUMATh TAaKMMH, YTOOBI ONEpaluy IO WX YCTaHOBKE, (UKCAlMH U
0CBOOO0KICHUIO BBIMOJIHSIINCH C MUHUMAaJIbHBIMU 3aTpaTaMy TpyJa U BPEMEHH.

2.5. @opmbl, He obnagaroupe TpeOyeMOM >KECTKOCThIO, YTO OIpeNeNsieTcs CTaTUCTUYECKUM U
JUHaMUYECKUM pacueTaMy WM pe3yIbTaTaMU OMBITHBIX (POPMOBOK, ITOAJIEKAT YCUIICHUIO.

2.6. DkcrutyaTaiiuio GopMbl CaeayeT MPOBOJUTh B COOTBETCTBHU C PyKOBOJCTBOM MO JKCILTyaTalluu
CTaJIbHBIX (OPM ITPH U3rOTOBJICHHUH Kene300eToHHbIX u3nenuii (M.: Ctpoitusnar, 1972).

2.7. K crennmam, npeqHa3Ha4eHHBIM JUISI HW3TOTOBJIEHUS IPOCTPAHCTBEHHBIX KOHCTPYKLHIA,
MIPEIBSIBIISIOT TaKUE K€ TPEOOBAHMUS, UTO M K IMOIOHaM cTalbHBIX (hopm o TOCT 25781-83.

2.8. IIpu M3roTOBJICHUH NMPOCTPAHCTBEHHBIX KOHCTPYKUUN C MOMOIIBI0 BHOPOIPOTKHBIX YCTPOHCTB
WA CKOJB3AIIEH BHOPOGOPMBI C IENbI0 MPEIOXPAHEHUSI CBEXKEOTPOPMOBAHHON CMECH OT OTUIBIBAHHS
CTEH/I PEKOMEH1yeTCsl BBIIIOJIHATD U3 OTJEIBbHBIX BUOPOU30JIMPOBAHHBIX CEKIIUH.

3. PEXKUM bI BUBPAIIMOHHOI'O ®OPM OBAHMUSA

3.1. Ilponecc yniaoTHEeHUsI OETOHHONH CMECH MOXHO YCIIOBHO MOJIPA3ICIUTh Ha CICAYIONE CTAINH.

[lepBas xapakrepusyeTcsi 00pa3oBaHHMEM CIUIONIHON Cpelbl W3 PHIXJIOHACHITAHHOW OETOHHOW CMECH.
[Ipu sTOM oOCyIIECTBISICTCS B3aMMHAsl MEPEKOMIIOHOBKA KPYIMHBIX M MEJKUAX YaCTHUIl 3allOJTHUTENS C
o0pa3oBaHUEM MaKpOCTPYKTYphl O€TOHa - €ro CTPYKTypHOro Kapkaca. [IpofomKuTenbHOCTH TEepBOi
CTaJU¥U 3aBUCUT OT MCXOJHOU ynoOOyKIaapIBaeMOCTH OETOHHBIX cMmecei: st JuThiXx cmeceil [14 ona
coctaBysieT 3...5 ¢, a s s)kecTkux coctasiser mpumepHo (0,5...1,0) XK, rae XK - xecTkocTh, onpenensiemas
no [OCT 10181.0-81.

Ha BTOpO#i craguu MpOUCXOMUT AaimbHEHINee CONMIKEHHE YacCTHI] 3allOJIHUTENS MEXIy COO0OW
yIaJIeHue HEKOTOPOM 4YacTH OCTaBIUEerocs Bo3Ayxa. lIpoAomKuTenbHOCTh BTOPOW CTaAWM COCTAaBJISAET
(1,0...4,0) K.

Kectkue cmecu MOTYT OBITH JOYIJIOTHEHBI MPU YCIOBUHU JIOTIOJHUTEIBHOTO O0XaTHs (CTaTHYECKOTO
WM TMHAMHUYECKOTO) TOCIIe 3aBepIleHUs TepBhIX ABYX cTaauii. [Ipu ynnorHennu noasuxkubix (I12...114)
cMeceil u3-3a OBICTPOrO MPOTEKAHUS TMpoIlecca YIUIOTHEHUSI YEeTKOe pa3/ieliecHHe Ha CTaJud He
HaOIro1aeTCsl.

3.2. Jlna BuOpanuoHHOro ¢GOpMOBaHHUS TMPUMEHSIOT O0OpylIOBaHHE ¢  BUOpAIlMOHHBIM,
yIapHO-BUOPAIIMOHHBIM U YAAPHBIM XapakTepoM YIUIOTHSIOUMX BO3AeUcTBUMl. Paboume opranbl
BUOpAIMOHHBIX (POPMOBOUYHBIX MAIMH MPU OTCYTCTBUHM OCTOHHOW CMECH COBEpILAIOT TapMOHUYECKHE
KoNeOaHus, OTHOCHUTENBHO TIOJOKEHUS paBHOBecHus. BubpomepememieHus, BUOPOCKOPOCTH H
BUOPOYCKOPEHHSI UX CHMMETPUYHBI OTHOCUTEIBHO MOJIOKEHU ST PABHOBECH L.

PaGoune opranbl ynapHO-BHOPAallMOHHBIX (POPMOBOYHBIX MAIMH COBEPIIAIOT HErapMOHUYECKHE
KoJIeOaHUsI, COMPOBOXKIAIONMECS COyAapEHUEM C OTpaHUYUTENIeM TOro Wik uHoro tuna. [lepememenue,
CKOPOCTh M YCKOpPEHHE MAaIllMH B 3TOM CJIydae MMEIOT aCMMMETPHUUYHBIA XapakTep. Pa3smax yckopeHwus
MPUHATO JIETUTh HAa BEPXHIO A, U HUXKHIOI A, COCTaBIIONME MO HAXOXACHWIO padoyero opraHa B

BEPXHEM U HUXHEM IIOJIOKEHUHU, a OTHOIIEHHE MEXIY, HUMH OTIpENeNATh KaK KOA(PPUIIUEHT
aCUMMETpHU.

VYnapHble KoneOaHHS BO3HMKAIOT B pe3yiabTare coynapeHus ¢Gopmbl 00 OrpaHHMYMTENb. YJapHbIE
KOJICOAHMSI UMEIOT TaKkKe aCHMMETPUYHBIN Xapakrep.

3.3. OdpexTuBHOCTH BUOPOPOPMOBAHHUS U3AETUI 3aBUCUT OT MHTEHCUBHOCTH U MPOJOKUTEIEHOCTH
BO37IeHCTBUSI pabovero oprana BUOpOMaIMHbI Ha YIUIOTHSAEMYIO CMECh.



NutencusHocTh' (M) BUOpallMOHHOTO BO3JIEHCTBUS MOKET OLICHUBATHCSL:
a) MaKCUMaJIbHBIM YCKOpEHHEeM KoJjieOaHuit pabodero oprana (OpMOBOYHON MalMHbI (HHTEHCUBHOCTH
110 YCKOPEHHIO)

U, = Aw?,

e A - aMIIATYa TIepEeMEIICHHUS;
W - KpyroBasi yacToTa BHOPHPOBaHUS;
0) BEeIMUYMHON MPOMOPLIHUOHAIBHON MOIHOCTH KojeOaHuil pabodero opraHa (OpMOBOYHON MallMHbI
(MHTEHCUBHOCTb 10 MOIIIHOCTH )

H, = fAAW).

 Ilpn Hammumm cnenuasbHOrO OOOCHOBAHHMS MOTYT OBITH HCIIOJIB30BaHBI M JIPYTHE XAPAKTEPHUCTHKU 3¢ (EKTHBHOCTH
BHOpOo(dopMoBaHHs (OTHOCUTEBHAS IS OPMALIHS HITM €€ CKOPOCTh, TPAANEHT JMHAMHUYECKOTO JaBICHHS, HAPSHKEHHE).

NHTEHCUBHOCTBIO MO YCKOPEHUIO PEKOMEHIYETCSl IO0JIb30BAaThCsl MPEUMYILECTBEHHO MpPU OI[CHKE
PEXKUMOB pabOThl JEHCTBYIONMX (OPMOBOUYHBIX YCTAHOBOK, MPOBEPKE WX B TPOIECCE H3TOTOBJICHUS
u3Jenuii 1 oTpaboTKe PeKUMOB (POPMOBaHUSI.

NHTEHCUBHOCTHIO 1O MOIIHOCTH, KaK WPaBWJIO, TOJIB3YIOTCS TPHU TMPOSKTUPOBAHUU HOBBIX
(hOPMOBOYHBIX MAIIIMH M OTPAOOTKE TEXHOJIOTHH MAaCCOBOTO MTPOU3BOJICTBA U3CIUN U3 KECTKUX OCTOHHBIX
cMmeceit.

CnocoObl OlIEHKM MHTEHCHUBHOCTU IO YCKOPEHHIO TIpuBeAeHB B Tabn. 1 w Ilpunoxenun 7, a 1o
MOIIHOCTH - B [Ipuiioxennu 7.

3.4. TIpomomKHUTEIBHOCTh (OPMOBAHUSI 3aBUCHUT OT KOH(UTYpallMd U pPa3sMepoB  U3JCIUMH,
HACBHIIIICHHOCTH apMaTypoi, BUJIa 000pyI0BaHM S, HHTEHCHBHOCTH BUOPAIIMOHHOTO BO3JICHCTBHS HA CMECh
U ee y1o00yKIaIbIBA€MOCTH.

[Tpo0omKUTENEHOCTS BUOPALIMY TPUHUMAETCS OPUCHTUPOBOYHO PABHOM JIBYM >KECTKOCTSIM CMECH U
MPOBEPSETCS ONMBITHBIM (JOPMOBAHUEM, a KOHTPOJb YINIOTHEHHS OCYIIECTBIISETCSI B COOTBETCTBHUHM C

yKa3aHUsIMU pasjena S.

Tabmuua 1

PexomeHnayemblie yckopeHus1 1Jis1 GoOpMOBaHUS U31eJIUil U3 Pa3TUYHbIX 0e TOHHBIX cMeceii mpu
CTaH/AAPTHOM YacTOTEe BUOPHPOBaAHUS

Hnnekc cmeceit
110 TOCT 747385 I14 I3 2 111 XK1 X2 X3 K4
Yckopenue, m/c? 1 2 2.5 3 4 5.6 7 7.8

3.5. [Ipy acHMMETPUUYHBIX PEKUMAX KOJCOAHUN YCKOPEHUEM, OCYIICCTBISIONMM YIUIOTHEHHE CMECH,
CUMTAIOT MaKCUMalbHOE (MMKOBOE) YCKOPEHHE TUIOMIAJIKA B KpailHEM HUKHEM MOJoXeHuu A,. Bepxuss
cocTtaBJisron@s npu A, > 1 co3naer ycioBue JUisi IEPEKOMIIOHOBKY YacTUIl U TTO3BOJISIET YCKOPUTDH IPOLIECC
yrnoTHeHus. [IpuMeHeHne acMMMETPUYHBIX KOoJeOaHW TMO3BOJSET, HE TMOBBINIAS YaCTOTy KOJICOaHUH,
YBEJIMYHUTH 3HAYEHUE YILIOTHSIOIIETO YCKOPEHUS 10 BEIMUUHEI 6...8 g.

3.6. lloBwimenue >(hHEKTUBHOCTA YIUIOTHEHHS J>XECTKMX OETOHHBIX CMECEH MOXKET JOCTHUTAThCs
MEePEeMEHHBIMH PEXHUMaAMH, YIUTHIBAIONMH OCOOCHHOCTH MEXaHW3Ma YIJIOTHEHHS Ha KaXI0M U3 CTaauil,
YKa3aHHbIX B I. 3.1.

3.7. Jluteie Oeronnbie cmecu (I14), B ToM umcne c¢ m00aBKOM mMIacTH(UKATOPOB, OO0JIAAIOT
MOHWKEHHBIMU BEIMYMHAMHU BS3KOCTH W cluerieHus. [[ms uckmoueHust 3>¢dekra paccioeHus uX
PEKOMEHyeTCsl YIUIOTHATh MPU FAPMOHUYECKUX KOJIeOaHUsIX ¢ 4acTOoTOM He Oonee 25 'l 1 yckopeHueM 10
1,5.20¢g

3.8. TIpu dopMoBaHUH KPYIMHOPA3MEPHBIX H3ACTUN PEKOMEHIYETCS YYUTHIBATH BOJHOBBHIC SIBICHHSL.
OHH CBA3aHBI C YaCTOTOH KOJeOaHMI M JUIMHOM BOJIHEI

L =cf,

rae C - CKOPOCTb PACHPOCTPaHEHUs KOJIEOaHMUI;
f - dacrora.
CnocoObl yueTa BOJIHOBBIX SIBJICHUI NMpUBOAATCS B Ipunoxenun 7.



3.9. PaunonansHOe (opMOBOUHOE 00OpyIOBaHUE BBHIOMpPAETCS C YUYETOM BHJAAa H3ICNUS U €ro

ocobeHHoOCTEN 110 Ta0u. 2.

TaOymma 2

Kuacendukanusa u cnocodb1 ¢popMOBaHMS PA3THYHBIX H31eTHH

I

I

cpeaHeil BRICOTOM ClIos]
OCTOHHOM cMecy
0omIe 0,5 M

JInnennnie
KOHCTP Y KITHH
3HAYNUTENLHON  JIMHBI
pu OTHOCHUTEIILHO
HEOOIBIINX CEYEHUIX

IImockue
KOHCTP YKITHH

[poctpancTBeHHBIE
TOHKOCTEHHBIC

KOHCTPYKIAN

OUmMYnTeEHBIC .
I'pymma) B m3nemii 1 OO6opynoBanue u crioco0bl HOpMOBAHUS
PU3HAKA
I Bricoxue OyumamenTabie 070ku, coopHble HU3K09acTOTHRIE yIapHO-BHOPALMOHHBIE W
BEPTUKAJIBHO 9NEMEHTBl ISI MAaCCHBHON KIAIKHMIUIOIIAAKA C IEPEMEHHBIMU IapaMeTpaMy
IIOCTABJICHHBIC WJIMH T.II. KOHe6aHHﬁ; JI0ITy CKacTCs TMPpUMCHCHN
MacCCHBHbIE [MAKETOB [Ty OMHHBIX BUOPATOPOB M TUIOMIAJIOK ¢
KOHCTPYKIHH co FOPM3OHTAIBLHBIMH KOJICOAHUSIMHM  Pa3JIHIHbIX

CreHoBbIe TIaHEJIH |
W3rOTABIMBACMBIC B BEPTHKAJIbHBIN
dopmax

OO0BbEMHBIE DJIEMEHTHI 3JaHUN W
COOpYKEHUH

W3nemust, oTHOCSIIMECS K APYTUM
rpynmnam, HO (GopMyeMbie B
BEPTUKAIEHOM TI0JIOKEHHH
(Hanpumep, TpyOBI W  KOJBIY
0OJIBIIIOTO TMAMETPA)

KoHcTpyKunu Trmia KOJOHH, CTEH
U T.II.

[pusmatnyeckue CILTOIIIHBIE
(puremu m OajKu, KOJIOHHBI, CBay,
OTIOPBI JIMHUH 3JIEKTPOIIepe/iayun)

umaapudeckne Y

TpyOUaTeie CBam)

(TpyObI

[Tnockue u peOpUCTBIE THTATHI

[lycTtoTHBIE IIIUTBHI

JlopoxkHBIE U a’3pOJPOMHBIE
[UTUTHI, TJIUTBI [IOJIOB IMPOM3JIaHU]
U T.II.

JmmHHOMepHbIe v
[pSMOJIMHENHOW WM CJIETK3|
M30THYTOM OCBIO U TMOCTOSIHHBIM|
[OTIEPEYHBIM CEYEHHEM, a TAKKE
apOYHOTO THIIA

JIBOsIKOIT KpWBHU3HBI (3JIEMEHTH]

BI/I6pI/IpOBaHI/I€; HHN3KOYaCTOTHBIC IIIOIIAAKH (

BHIOB

T'opusoHTansHOE (momiepeynoe
BEp TUKAJIEHO HArpaBJIeHHBIM U WY
2IUTMIICOMIATTEHBIM I KOJICOaHUSIM ;)
MMITyJIbCHBIE BUOPOYCTpOIiCTBa; (OPMOBAHHUE
B KacceTax

HuzkouactoTHBIC BHOPOTIIOIIAIKY;
ryOMHHOE W HapyXHO€ BHOpHpOBaHHE
IO /IKN c MHOTOKOMITIOHEHTHBIMH
KOJICOaHUSIMH

HaBecubie  BuOpatopsl; HepeBIKHO ]
BHOPOCEPICUHHK 10)151 Hapy»KHas|
BHOpoOOTanyOKa; TOPHU30HTAIBHO|
BUOpUPYIONMH CepACYHUK (BHOPOKOJIOKOM);
TIOIL[a KK c MHOTOKOMIIOHEHTHBIMH
KOJICOAHUAMH

['nmyOuHHOE W Hapy»XHOE BHOPHPOBaHHE;
UMITyJIbCHBIE BHOPOYCTPOICTBA; IUIOLIAJKU ¢
MHOTOKOMITOHEHTHBIMH KOJIeOaHUSIMU

T'opuzoHTaBHOE (npomoibHOE
BUOpUPOBaHUC K COYCTAHUH d
BUOPOIIPUTPY30M 170131 CKOJIB3SIIIHM|
BHOPOIITAMITIOM; YIapHO-BUOPAIIMOHHBIY

[UIOIIAIKA OJIOYHOTO THIIA

BubponentpudyrupoBanne (Ipu IHamMeTpe
o 1,2 M npu mymHEe 10 25 M); BEpTHKAJbHBIC
dbopMBl ¢ BHOpOBAJIAMU WM HAaBECHBIMH
BrOpatopamu (npu quametpe 1,6..2 M U JUmHe
10 M); HU3KOYaCTOTHBIE
'y IapHO-BUOpAIMOHHBIC TUIOIAIKH q
BEpPTUKAJIGHBIMH KOJIeOAaHUAMU (IpU TaMETpe
o 1 M u mmwHe 10 8 M)

Bubpomnormmaku, BHOPOIITAMITBI
BHOPOIPOKATHBIC u CKOJIB3SIIHC)
BUOpOyCTpoOiicTBa

Bubpanunonusie, yIapHO-BUOPAIIHOHHBIE)
[UIOMAJKA C TPUIPY30M H  KOMIUICKTOM
[y CTOTOOOpa30BaTeIICH; MaIHHBI d

BHOPOBKIIA IBIIAMHU U IPUTPY30M
[oBepxHOCTHBIE BHOpATOpHI; BUOpOpEHKH;
MallIMHBl C HAaBECHBIM BHOPO0OOPYIOBaHHUEM
CKOJIB3SIIIE BUOPOYCTPOICTBA; BHOPOIIPECCH
Ckomp3simue BHOPOYCTPOHCTBA;
BHOPOIUIOMIAAKH C TIPUTPY30M

CrannoHapHBIE BUOPOIITAMITBI

COOPHBIX CBOJIOB-000JI04EK)




4. KIACCU®OUKALUA BUBPO®OPMOBOYHOI'O ObOPYJ1OBAHUSA

4.1. OCHOBHBIMHU KJIACCU(PMKALIMOHHBIMH MPU3HAKAMUA BUOPOGOPMOBOYHOTO 00OPYIOBAHUS SBIISIOTCS:
crioco6 ¢GopMoBaHUs, XapaKTep W HAMPaBICHHOCTh KOJEOAHWN, COOTHOIICHHWE BBIHYKIAIONMX H
COOCTBEHHBIX YAaCTOT KOJIEOAaHUH, TUII BUOPOBO30YAUTENS, YHCIIO KOJIEOIIOLXCS Macc.

4.1.1. Tlo criocoOy BUOparnoHHOTO (POPMOBAHUST MAMHBI MOXHO TIOJIPA3/ICIUTh HA BHOPOILIOIIA IKH,
YCTAHOBKM C TOPU3OHTAJIBHBIMU  KOJE€OaHUSAMM, BHOPOIITaMIbl, CKOJIB3AIME BUOPONPOTSIKHBIE
YCTpOHCTBA, TNTyOMHHBIE BUOpOMANMHBI, (OPMOBOUYHBIE YCTPOHCTBA KOMOMHHPOBAHHBIX THUITOB.

4.1.2. Tlo xapakTepy ¥ HaIlpaBJICHHOCTH KOJEOAHUN MalMHBI TTOAPA3ACIAIOTCSA: HA TADMOHUYECKHUE, HA
KpyroBble, TapMOHMYECKME C HAIpaBJIEHUEM KoIeOaHUM B BEPTUKAIbHONH WJIM TOPU30HTAIBHOMN
IIJIOCKOCTSIX; HErapMOHWYECKHE (yIapHO-BUOpPALlMOHHBIE U YIApHBIE) C HAINPABICHUEM YILIOTHSIOIMX
BO3/ICHCTBUM B TOPU30HTAIBHOM WM BEPTUKAIBHOM IJIOCKOCTSX; MAIIMHBI C IPOCTPAHCTBEHHBIMH H
MHOTOKOMIIOHEHTHBIMHU KOJIE€OaHUSIMH.

4.1.3. Ilo COOTHOILIEHNIO BBIHYKJIAIOIMX U COOCTBEHHBIX YaCTOT KOJEOAaHWIl - Ha PE30HAHCHBIE U
3ape30HaHCHBIC MALINHBI.

4.14. Tlo Tumy BuOpoBO3OymMTENs - HAa MaOMHBI C JeOaJaHCHBIM,
KPUBOIIMITHO-IIIATYHHBIM U KOMOMHHUPOBAHHBIM BO30YAUTENIEM KOIEOaHUH.

4.1.5. Tlo unciy KOIeOIIOIMXCS MAacC - Ha MAllMHbI OJTHOMACCHBIE, IBYXMAacCCHbIE, TPEXMAaCCHBIE.

4.1.6. OTIMYUTENBHBIM TPU3HAKOM BHOPOIJIOIAIKA SBISETCS BOBJICUEHUE B KOJICOAHUS (GOPMBI C
OETOHHOI CMeChl0, YCTAaHOBJIEHHOW Ha paboueM opraHe MalmHbl. Pabounii opran MoKeT ObITh BBITIOJIHEH
B BH/I€ CILIOIHOM pambl MJIM COCTOSIIIEH U3 HECKOJIBKUX CEKLHUH (OJI0KOB).

4.1.7. Knaccudukarusi BAOPOILIONAIOK IO OCHOBHBIM IIPU3HAKAM IpUBe/IeHa Ha pHC. |, a TeXHIUYecKas
XapaKTepUCTHKa BUOPOTIIOMAIOK aHa B [Ipunoskenunsx 3 u 4.

4.2. CxeMbl OCHOBHBIX BUJIOB BUOPOILJIONIA/IOK TOKa3aHbl HA pucC. 2.

4.2.1. Ilnoupaka ¢ KpyroBbIMH KojieOaHHSIMH (pHUC. 2, a) MPEACTAaBISIET COOOW CIUIOIMHYK pamy C
INPUKPEIUIEHHBIM K HEW OJHHMM WJIM HECKOJbKMMM BUOpOBO30OynuTesnsMH. Takue IUIOMIAJKM HMEIOT
OTpaHUYECHHOE MIPUMEHEHHE U HCIIONB3YIOTCS sl (JOpMOBaHUS M3AeNUil HeOOMbIIMX pa3mepoB U macc (/1
~ 0,2 M, m< 1 1). [lapamerps! ux xkonebanuii: ammmryna U,= 3...0,5 MM, vacrora f = 45...50 I'm.

SJICKTPOMArHUTHBIM,

Puc. 1. Knaccudukanust BHOpOTIIONIA 0K
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Puc. 2. HpI/IHI_[I/IHI/IaHLHLIG CXCMBI BI/I6p01'IJ'IOIJ_[a,Z[OKZ

1 - pabouwnii opras; 2 - popma ¢ OETOHHOH cMeCEI0; 3 - BHOPOBO30Y UTEIh KOJIcOaHmit

4.2.2. BubOpornJomaaka ¢ HampaBJICHHBIMU KojieOaHusMU (pHUC. 2, 0) COCTOMT W3 psiia CEeKIUM, Ha
KOTOPBIX 3aKperjieHbl YHU(DUITMPOBAHHBIE BUOPOOIOKH, CHHXPOHHBIE U CHH(a3HbIe KOJIeOaHHsT KOTOPBIX
obecrieunBalOTCd YCTAHOBKOM CHHXPOHM3aTOpPOB. BuOpommom@aku Takoro THIA MTPUMEHSIOTCS s
dopmoBanus miockux uzaenui A = 0,3..0,4 M U3 MaJONMOABMIKHBIX M YMEPEHHO MECTKUX OETOHHBIX
cMmeceit. [lapamerpsr konebanuii: ammutyna U, = 0,4...0,6 MM, gactota f = 50 I'11.

4.2.3. Bubpomiomaika ¢ MHOTOKOMITOHEHTHBIMU KoJieOaHUsIMH (PHC. 2, B) IPEIICTABISAET COO0M pamy C
VKpETLJIEHHBIM Ha Hell BUOpOBO30yIMTENIEM C BEPTHKAJIbHBIM BajioM. BuOporomaaka npumMensiercs s
dopMoBaHUs U3ACTUNA U3 MOJABMKHBIX U TUTHIX O€TOHHBIX cMmeceil. [lapameTpsl KoneGaHuWii: aMILTUTYyda
rOpU30HTANBHBIX Konebanuit U, = 0,6...0,8 MM; aMruTyna BepTuKalbHBIX Konebanuit U, = 0,2...0,4 MM;
yacTtoTa kKosiebanuit f = 24...25 I'm.

4.2.4. YcraHOBKa TOPU30HTAIBHOTO AEUCTBUSA (PUC. 2, T) IPEACTABISAET COOON IBYXMAaCCHYIO CHCTEMY,
COCTOSIIIIYIO U3 PE30HAHCHOMN «aKTUBHOM» MacChl, K KOTOPOH KPEHUTCS BUOPOBO30OYIUTEIh, U «TTACCHBHOW
Macchl, BKIIOYAOLIEH pamy u ¢opMy ¢ 6eToOHHOM cMechto. O0e Macchl COeAMHEHBI MEXK1y COO0H ypyruMu
CBS3SMH, JKECTKOCTh KOTOPBIX BBIOMpaeTcsi TakuM oOOpa3oM, YTOOBl yCTaHOBKa paborama B
OKOJIOPE30HAHCHOM pexXuMe KojiebaHui. OmOphl «aKTUBHOW» U «ITaCCHBHOM» MacC MPEACTABIISIIOT COOOM
MSTKHE YIPYTHe 3JIEMEHThI, oOecneunBarome BUOponu3oisuio ¢yHaamenTa. BubpoBo3Oynurenn Moryr
co3zaBarh kosiebaHusl (GOpMbI Kak HalpaBJCHHbIE (MPOJ0JIbHO-TOPU30OHTAIIBHBIE), TaK U AJUIUIITUYECKHUE.
[IpumeHstoTcst BUOPOYCTAaHOBKH Ui (OpMOBaHUS UIMHHOMEpPHBIX u3nenuil. [lapamerpsl konmebGaHwmii;
ammmrtyna U, = 0,4...0,8 mm, gactota f'= 45...50 I'm1.

4.2.5. YnapHo-BuOpanuoHHasi mon@aka (puc. 2, 1) COCTOUT M3 KOJEONIOMMXCS B BEPTHKAIBHOM
HalpaBlIeHUU pamMbl ¢ GOpMOM U ypaBHOBEUMBAIOIMICH paMbl. MeEXAy HHUMH PacIOIOKEHBI
NOJJIEp)KUBAIOIIME YIIpYyrue CBs3U U Oydepa, coymapsronmecss TOJBKO HpPH BCTPEYHOM JBUIKEHUH
KOJIEOMIONMXCS paM. YpaBHOBEUMBAIOIIAS paMa YCTaHOBIIEHa Ha yrpyrue omnopbl. Konebanus
BO30Y)KJIAlOTCSI KPUBOILMITHO-IIATYHHBIM NMPUBOAOM C YIPYrUM HAaTyHOM. lInompakxa mpumeHnsiercs ans
dopMoOBaHUs M3AENUA M3 MAJOMOJIBMXHBIX U JKECTKMX OeTOHHBIX cMeceil. Ilapamerpsl koneGaHuii:
amruuTya konebanuii (momypasmax) U,=4...10 MM, gactora /= 10...15 T'm.

4.2.6. YnapHo-BuOpanuoHHasi mion@aka (puc. 2, €) COCTOMT W3 OTACIbHBIX OJIOKOB, HAa KOTOPBIX
3aKperieHbl orpaHn4uTenu kojaebanuii. [lpu konebanusx ¢opma OTphIBaeTCS OT OrpaHUYHUTENEH, U TPU
BCTPEYHOM JIBIDKEHUH TPOUCXOJUT coyaapeHue ¢opmbl ¢ Onokamu. [IpuBojgoM  sBISIOTCA
BUOpoBO3OyauTenn ob6mmero HazHaueHus ([Ipunoskenue 3), ycTaHaBIMBaeMbIE MO JBa HA KAKIBIN OJIOK.
[Tnomanka mpumMeHsercs s GOpPMOBaHUS HW3IEIHI W3 TOABUKHBIX U MAaJOMOJBUKHBIX CMeECei.
[TapameTpsl konebanuii: ammutyaa (moaypasmax) U,= 0,8...1,0 mm, wactora f'= 25 I'mI.



4.2.7. VYnapHas (KyJaukoBas) TJIOHm@AKAa (PUC. 2, K) CONEPXKUT paMmMy JUid KperuieHHs (opMsl,
KyJIayKOBbIE Balbl C TPHUBOIAOM U COyAapsionmecss ycTpodcrBa. JIBMkeHHWE pambl ¢ GOpMOi
ofOecrieyrBaeTcsl 3a CUET €€ MOoJbeMa C MOMOIIBI0 KyIayKOB Ha 3aJaHHYIO BBICOTY U IOCIEAYIOILEro
NaJieHusl Ha 3JIEMEHThI, YCTAHOBJICHHBIE Ha ONMOpHOM pame. Ilpumensiercss miom@aaka uis GopMOBaHUS
U3 U3 )KECTKUX OETOHHBIX cMeceil. Pexxnmbl konebaHuii: BBICOTa TOIbeMa paMbl ¢ Gopmoit 3...7 MM,
yacroTa yaapos 2...4 .

4.3. YcTpoiCTBO U TPUMEHEHHE TOBEPXHOCTHBIX BUOPOMAIIIIH.

4.3.1. IloBepxXHOCTHBIE MalMHBI U1 YIJIOTHEHHS O€TOHa - 3TO KlIacCc MalMH, y KOTOPBIX
B3aUMO/IeHicTBUE pabouero opraHa ¢ OETOHHOM CMEChIO OCYIIECTBISIETCS 4Yepe3 TOPHU30HTAIbHYIO,
HAKIOHHYIO MJIM BEPTUKAIBHYIO OTKPBITYIO IIOBEPXHOCTH (POPMYEMOTO U3IENIHS.

0o J
)

Puc. 3. [IpuHniunuanbHbIe CXeMbl TOBEPXHOCTHBIX BUOPOMAIIIMH MTOJHOTO BO3/I€HCTBUS:
a - 0OJTHOMAacCCHBII BUOpompecc; O - IByXMacCHBIN BUOPOIITAMIIT; 8 - OTHOMACCHBIN BUOPOTIPECC C MHEBM ONIPHKUMOM

IIpouiecc GopMOBaHMSI MOBEPXHOCTHBIMM MAallMHAMHU OCYILIECTBJISETCS WJIM BO3/AEHCTBHEM pabouero
opraHa I1o BCei IUIOIRAAN U3JIeNINS - MAIMHBI ITOJIHOTO BO3/AEHCTBUSA (BUOpOIpecChl, BUOPOIITAMIIBI ), HITH
MyTeM IOCJICAOBATEIIFHOTO YIUIOTHEHHS MTPH B3aUMHOM IEPEMEIICHUH MaIlMHBl U U3JCTHUS - MaIllmHBI
MOCJIeIOBAaTEIbHOTO  BO3AeHcTBUsS  (BUOpopeiliku, BHOpOHAcaaKH,  CKOJB3SNME  BHUOPOIITAMIIBI,
BUOPONPOTSHKHBIE YCTAHOBKH ).

4.3.2. MammHbl TIOJHOTO BO3JCHUCTBUS BKIIOYAIOT BUOpompecchl W BUOpommamnbl (puc. 3).
YIIoTHeHHe Ha ATHX MAIlMHAX OCYIIECTBIISIETCS CIEAYIOIMM o0pa3oM. beToHHYIO cMmech 3achllmaroT B
dopmy, mocie yero paboumii opraH mpecca WIIHM INTamIla, MEePeMEIAsch 0 BEPTHKAIU U OJHOBPEMEHHO
BUOpUPYS, MPUBOJUT CMECh B COCTOSIHUE THUKCOTPOIHOTO Pa3kKM)KEHHUS U U3 PAIKMKEHHOH CMecu
dopmyet uznenre. OCHOBHBIE MTOKa3aTENM BUOPOIIPECCOBOYHOTO 000pyA0BaHUs AaHbl B [IpriioskeHUu 6.



Puc. 4. llpuHIIUIIMaTbHBIE CXEMBI ITOBEPXHOCTHBIX BUOPOMAIIIMH TTOCIIEI0OBATEILHOTO ICHCTBUS:

a - CKOTIB3SIIUIA BUOPOIITAMIT; O - (POPMYIOIIHIA arperat ¢ BUOPOTPOTSHKHBIM yCTPOHCTBOM; 6 - 000pyAOBaHNE PA3HOYACTOTHOTO
JeiictBust (1 - pabounii opran, 2 - BHOpOBO30ymMTelNb; 3 - MojiBecka; 4 - popma ¢ OETOHHOU CMeChi0, 5 - OYHKep)

BulGponpeccbl mpuUMeHSIOTCS A7 U3AETUN MPOCTON KOHGUTypalluy, a BUOPOIITAMIbI ISl U3ACIUM
YCIIOKHEHHOM KOH(UTypamu.

Jlnst peanmu3amiiu TPOIIECCOB  BHOPONMPECCOBAHHWS M BUOpOIITAMIOBAHUS  HEOOXoIMMa
npeaBapuTeIbHAas PACKIaJAKa CMECH MpU 00ECIIeYeHMU TOUYHOTO €€ JI03UPOBAHUs C YUETOM KOH(UTrypanuu
pOoUIIs U3

Oco0eHHOCTBIO ATOTO KJIacca TMOBEPXHOCTHBIX BHOPOMAIIMH SIBISETCS HEOOXOAMMOCTH CO3/IaHUS
CPaBHHMTEIBHO BBICOKOTO JaBIEHUs B TMpolecce (opMoBaHHS. IDTO 00ecrneunBaeTcs C IOMOIIBIO
MHEPUUOHHBIX WU O€3bIHEPLIMOHHBIX YCTPOUCTB (MPYKUHHBIX, THEBMATUUYECKUX, TUIPABINYECKUX HIH
KOMOMHUPOBAHHBIX IPUTPY30B).

4.3.3. ManmHsbl MOCIEIOBATEIBHOTO BO3ACHCTBUS - K HUM OTHOCATCS BHOPOPEHKH, CKOJB3SIIME
BHOpoITamMnsl BUOponpotskHbie yerpoiictBa (BITY), obopynoBanue pazHodactotHoro aerictsus (I1IBY).

[lpuHuun paGoThl BUOPOMALIMH MOCIEIOBATEIbHOIO JEHCTBHS 3aKiiouyaercs B ToM (puc. 4, a), uTo
pabounii oprad mociaea0BaTeNbHO MepEMENIasich BJOIb OTKPHITON YacTH U3JENus, IPOU3BOIUT paboTy Mo
ero yniaotHeHuro. Haubonee coBepiiennsie padoune opransl (BITY u I1BY) comepkar MexaHWU3MBI ISt
pacripeniesnieHns OETOHHOM CMeCH, YIIJIOTHEHUS ee, a TAakKe 3arIakKUBaHUs JTUIEBOI TOBEPXHOCTH.

BubGponporskHoe ycTtpoiictBo (puc. 4, 6) coctout: U3 OyHKEpa, B KOTOPOM OETOHHAas CMECh,
MoCTynaromass u3 OyHKepa-HakomuTels (GOpMYIOUeH YCTaHOBKU, MPEIBAPUTENBHO WM TOJIHOCTHIO
VIUIOTHSIETCS M BBITAECTCS B JOPMY, pacpeeISIOIero yCTpoicTBa JUis YKIa KK U MPO(QHUIMPOBAHUS CMECH



U CKOJIB3AIIIETO BUOpoOIITaMIia JJisl TOYIJIOTHEHUS U 3arIa)KUBaHUs TOBEPXHOCTH U3IENHUSL.

4.3.4. Beibop THIa MOBEPXHOCTHBIX BUOPOMAIIMH CIIEYeT IPOU3BOIUTH B COOTBETCTBUU C TaldI. 2.

4.4. Cxema ycTpoicTBa U MPUMEHEHHE NTyOMHHBIX BUOPOMAIIIMH.

4.4.1. OTnnunTenbHass 0COOCHHOCTh MTYOMHHBIX BUOPOMAIMH 3aKIIIOYaeTCs B TOM, YTO MX pabouuit
OpraH TOTPY)KaeTCsl HEMOCPEACTBEHHO B MAacCHB OETOHHOW CMECH, OCYIIECTBISSI TakuM 00pazoM ee
ymiotHeHue.  KoHcTpykTMBHO — paboume  opraHbl  DIIYOMHHBIX ~ BHOPOMAIIMH — BBIIOJIHSAIOTCS
HUIMHAPUYECKUMH MJIM  TUIOCKOCTHBIMH. LlMnMHIpUYecKuil coBepliaeT KpyroBble KoieOaHHs, a
IJIOCKOCTHOW - HallpaBJICHHBIE.

4.4.2. Haubonee 1enecoobpa3HO NMPUMEHSATh INTyOMHHbIE BUOPOMALIMHBI MPU YIJIOTHEHUU OETOHHOMN
CMECH MOABUXKHOCTBIO 1..6 cM. 30Ha YIJIOTHEHMS XapaKTepus3yeTcs paguycoM R WM JaIbHOCTBIO
neiictBusa D. BenmnunHa 3THUX mapaMeTpoOB 3aBHUCHUT, TJIABHBIM 00pa3oM OT auamerpa padodero oprana d
HUIMHAPUYECKOW BUOPOMAIIMHBI M IMPUHBI paboyero oprana b miockoit BubpomManmusl: R = (4...5) d; D
=(1,5..2) b.

4.4.3. TlogpaznenstoTcs TIyOMHHBIC BUOPOMAIMHBI Ha PyYHBIE M TOJIBECHBIE. Pydnbie maccoit 5...30 kr
OPUMEHSIOTCS  Npu  (OPMOBAHUM  KPyHHOTaOapuUTHBIX  M3AEIMH  cOOpHOro  eae300eToHa,
IIPEUMYIIECTBEHHO MIPU CTEHAOBOM cXeMe NMPou3BOACTBA. [Ipon3BOAUTENBHOCTD PYYHBIX MallMH 3...5 M*/4.
ITonBecubie maccorr 100...800 kr Hamboyiee WMMPOKO TPUMEHSIOTCS TP BO3BEACHUU Pa3IMYHBIX
TUJPOTEXHUYECKUX coopykeHHH. [IpomsBoautensHocTh 3Tux MammH 20..50 M/u. Texauueckas
XapaKTepUCTUKa MallMH JaHa B [Ipunoxennu 1.
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Puc. 5. Cxembl pydHBIX BUOPOMAIIMH:

a - Ty OMHHBIE BUOPOMAIIWHBI CO BCTPOCHHBIM JBUTATENIeM; 6 - BHOpOMAIIMHA ¢ BRIHECEHHBIM JBHTaTeseM (/ - Kopmyc; 2 -

nebananc; 3 - DJIEKTPOABUTATEb)

4.4.4. Hambonee xapakTepHbl JBa THUIMA PYYHHIX BUOPOMAIMH: C BBIHECEHHBIM WU BCTPOCHHBIM
anekrpoaBuratesnieM (puc. S5). B MammHax ¢ BBIHECEHHBIM 3JIEKTPOJBUTATENEM HCHOJIb3YIOTCS
MPEUMYILECTBEHHO TIJIaHETapHBIA BUOPOBO30YIUTEND, @ C BCTPOSHHBIM - JIe0aTaHCHBIH.

4.4.5. IInockocTHBIE BUOPOMAIIMHBI (PUC. 6) BHITOTHSAIOTCS C BHIHECEHHBIM U BCTPOCHHBIM, TTPUBOIOM.
Jist  monydeHus] HANpPABJICHHBIX KOJICOAHUW  HMCTIONB3yeTcss d(PQeKT, CcaMOCHHXPOHU3AIHNHU JBYX
BUOpPOBO30OyaUTENEH, 00BEAMHEHHBIX )KECTKOM CBS3bI0 (TUTMTOM ) Ha MATKOW TTO/IBECKE.

4.4.6. Ilpu BwIOOpe THUMa TIIYOMHHOTO BUOPOBO3OYIUTENS CIEAyeT YIUTBHIBATH PACCTOSIHUE MEXKITY
CTEPKHSIMH apMaTyphl, KOTOpOE JOHKHO COCTaBIIATh HEe MeHee 1,5 nuaMerpa BUOPOHAKOHEYHUKA.
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Puc. 6. IImockocTHas riryOnHHAs BUOpOMaIIMHA:
1 -xopmyc; 2 - nebanaHc; 3 - AIEKTpOABUTATEIH

4.5. CxeMbl ycTpONCTBA U IPUMEHEHUE KACCETHBIX YCTAHOBOK.

4.5.1. KacceTHble YCTaHOBKU IPEACTABIIAIOT COOOM KaTeropuio MallMH, B KOTOPBIX OCYLIECTBIISIETCS
dopMoBaHHE W TEPMOOOpPaOOTKA W3ACIUN OJHOBPEMEHHO B HECKOJBKHUX OTCEKaX. |exXHUYecKas
XapaKTepHCTHKa 3TUX MallMH AaHa B [Ipunoxenun 5.

4.5.2. KacceTHasi yCTaHOBKAa COJEPKUT MHOTOMECTHYIO KacceTHyo ¢opMy (0T 2 10 12 oTcekoB) u
YCTPONCTBO Ui COOpKU U paz0opku ee. KOHKpeTHO KOHCTPYKIMSI YCTAaHOBKU 3aBHUCHUT OT KOJIMYECTBA U
THHA M3TOTABIMBAEMBIX W3JIENHH, ClIoco0a BHOPOYINIOTHEHUS U THUIIA pacmalyOOYHOro ycTpoiictBa. B
mpoliecce pacnalyOKd U TOJATOTOBKM K (OPMOBAHUIO OTHENIBHBIE 3JIEMEHTHI KacCeTHOH (opMbl
(pa3nenuTeNnbHbIE MMTHI) MOTYT IEPEMEIIAThCS MHapayieNIbHO JAPYT JpYry, MOBOPAuYMBATHCS BOKPYT
BEPTUKAJIBHON MJIM TOPU30HTAIIBHOU OCH.

4.5.3. KaccerHnast opMa BBIOJHSETCS U3 psAda TEIUIOBBIX CTEHOK, MEXKIY KOTOPBIMHU YCTaHOBJICHBI
pasnenuTenbHble JTUCThI. TeryioBple CTEHKM U pa3lesIUTeNbHbIE JIMCThl CHA0XXEHBl COOTBETCTBYIOIICH
OOpTOCHAacCTKOM U mpoeMooOpa3zoBaresiMU. B OTAenpHBIX ciaydasx KacceTHass (opMa MOXKET ObITh
BBITTOJTHEHA TOJIBKO U3 TETLIOBBIX CTEHOK.

4.5.4. YnnotHeHne OETOHHOM CMECH B KAaCCETHBIX YCTAHOBKAaX OCYIIECTBJIIETCS OJHUM M3 yKa3aHHBIX
HUJKE CIIOCOOO0B:

C TIOMOIIBIO HABECHBIX BUOPATOPOB, IPUKPETNIEHHBIX K TOPLIAM Pa3eTUTebHBIX JIUCTOB;

C TMIOMOIIBIO TITYOUHHBIX BUOPATOPOB;

C TOMOUIBIO OTAETBHBIX BHOPOOJIIOKOB WM BUOPOBAJIOB, MPHUKPEIISEMBbIX Ha HAapPYKHBIX CTEHKax
KpallHUX LU TOB.

4.5.5. Tlpu ucnonb3oBaHUU HAPYXKHBIX BUOPATOPOB, MPHUKPEIIIEMBIX K TOpLAM pa3ieIUTelbHbIX
JUCTOB, PEKOMEHIYIOTCS BHOpaTopbl ¢ 4YactoTo koyiebanuit 25 m 30 I'm. MommocTe BuUOpaTopoB
MOJOMPAIOT B 3aBUCUMOCTH OT BUOPHUPYEMOI Macchl 1 HEOOXOANMO HHTEHCUBHOCTH BUOPAaTOPOB.

4.5.6. HaumbGomee menecooOpa3sHO Ha KaKIOM W3 Pa3ICIUTEIBHBIX JIHCTOB YCTaHABIWBATH JBa
BUOparopa, Mo OJHOMY C Kaxa0i cropoHbl. IIpu 3ToM BHOpaTOphl CleqyeT yCTaHABIMBATh B BepxXHEH
TPETH JINCTA Ha paccTosHum He MeHee 500 MM OT BepxHEH KPOMKH W POTOp BHOPATOPOB pacroyiarath
BEPTUKAIBHO.

4.5.7. B cmydae M3rOTOBJICHMS TYCTOAPMUPOBAHHBIX M3JCTUN CIIOKHOM KOHQUIypalluM C MpPOEeMaMu,
3aTPYIHSIONMM YKIAJKy U YILIOTHEHUE OETOHHON cMecH, MOXET ObITh pPEKOMEHJI0OBaHAa YCTaHOBKAa Ha
KKJIOM Pa3IeNUTEeNFHOM JIHCTE YeThIpeX BUOPATOPOB, MO JABA Ha MPOTHUBOMOIOXKHBIX Topiax. [Ipu stom
OJIMH BUOpATOp yCTaHABJIMBAETCA B HUKHEN TPETH JIMCTA, a Ipyroi - B BepxHel. B nporecce yknaaku u
VIJIOTHEHUSI CMECH HE PEKOMEHJyeTCsl OJHOBPEMEHHOE BKIIOYEHHE BHUOPATOpOB, YCTAaHOBJIEHHBIX B



BEPXHEM U HUKHEM YPOBHSIX.

4.5.8. C 1enplo MOBBIICHUS] MHTEHCUBHOCTH BUOPHUpPOBAHUS, BO3MOXXHOCTH MCIIOJNB30BaHUs Oojee
KECTKIX OCTOHHBIX CMECe W TOBBIIMICHHUS OJHOPOJHOCTH HMX YIUIOTHEHHSI PEKOMEHIYETCsl YCTaHOBKA
JIOMIOJIHUTENBHOTO BUOpATOpa Ha BEpXHEH KPOMKE KaKIOro M3 Pa3AeNUTENbHBIX JUCTOB M BBINOJIHEHUE
KOHCTPYKTHBHBIX MEPOIPHUATHN, 00€CTIEUNBAIOIIMX JIMKBH/IAIMIO 3AIIEMIICHUS Pa3IeIUTEIbHBIX JHCTOB B
nporecce o0XaTus MaKera.

4.5.9. JlomonHUTENbHBII BHOpaTOp CleayeT pacmoyiaraTb B IEHTPAIbHON YacTH pas3lesIuTEeNIbHOro
JUCTa Ha CIEIUaIbHON TUIOMRAJKE TaKUM 00pa3oM, 4TOOBl POTOp BHOpaTopa OB TOPU30HTAJEH, a
OIOpPHasl IJIOIIA/IKA HAXOUJIACh B MJIOCKOCTH Pa3eIUTeNbHOr0 JUcTa (puc. 7).

4.5.10. YacTruHoe 0CBOOOXKICHUE Pa3/IEIUTENbHBIX JINCTOB OT 3aIEMJICHUS] MOXKET OBITh TOCTUTHYTO
IyTeM HCIIOB30BaHUsI PACIOPHBIX KOHYCOB (pHC. 8) crenuaibHONH KOHCTPYKIHH (ITOJHBIH KOHYC C
pacropHoil mraHroit), oGecreynBalOUMX MepeJady paclopHbIX YCHJIMH TOJIBKO Ha TEMJIOBBIE CTEHKH.
DneMeHTbl OOPTOCHACTKU BBIMOJIHSIOTCS MPU 3TOM C MUHYCOBBIM JIOMYCKOM B 2...3 MM, a 00pa3yrommiics
3a30p MEePEKPHIBACTCS YIIJIOTHUTEIBHBIMU BTYJIKAMH.
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Puc. 7. Cxema YCTaHOBKU BI/I6paTOpOB Ha BerHeﬁ JaCTU Pa3ACIIUTCIBbHBIX JINCTOB:

1 - TeoBBIE CTCHKH, 2 - pa3JIeIMTEeNBHBIC JIMCTHI;, 3 - KPOHIITSHHBI; 4 - BHOPATOPHI

Puc. 8. Cxema yCTaHOBKHM paclOpHBIX KOHYCOB:



1 - cteHka; 2 - mucT; 3 - mHUINE; 4 - YIUIOTHEHHE; S - peOpo; 6 - IITaHra; 7 - MOJIbIA KOHYC

4.5.11. C nuensto moBHIIEHUS 3(GHESKTUBHOCTH BHOPOYIJIOTHEHUS W HAACKHOCTH PAOOTHI
00opynoBaHUsl HEMPEPHIBHOE BpeMsi pabOThl MPUKPEIIIEMbIX BUOPATOPOB HE JOJDKHO MpeBbIIATh 2...3
MHUH C TOCIEAYIOUMMH TIepephIBaMU B TeueHHe 6..8 MUH. B COOTBETCTBHM C YKa3aHHBIM [0/ady
OEeTOHHOI cMecH cleqyeT MIaHUPOBaTh TaKUM 00pa3oM, YTOOBI B TeueHue 2...3 MUH CMech M0/laBajach B
IepBbIC IBa OTCEKA, 3aT€M B ITOCIIEAYIOUME C BO3BPAIIEHUEM K IMIEPBBIM OTCEKaM JI0 TeX Mop, Moka (gopma
He Oy/IeT MOJTHOCTHIO 3aIOTHEHA.

4.5.12. Ilpu ucnonp30BaHUM JIOTIOJHUTEIBHBIX BUOPATOPOB, YCTAHOBJIEHHBIX Ha BEpXHEH KpPOMKeE,
pa3NeNUTENbHBIX JINCTOB, BKIIOUYEHHWE WX JOJDKHO OCYIIECTBISATHCS TOOYEPETHO C OOKOBBIMH,
YCTaHOBJICHHBIMH 1O TOPLIAM.

4.5.13. Ucnonb3oBaHue TIIYOMHHBIX BHOPATOpPOB MOXET OBITh PEKOMEHJIOBAaHO B CIy4asx, KOTIJAa
HapyXXHbIE TIPUKPETUIIEMbIe BUOPATOPHI Maod()eKTHBHEI (HallpUMep, B CITy4asix BBITOJIHEHHS KACCETHON
(GopMBI U3 TEMJIOBBIX CTEHOK 0€3 pa3JeNuTeNbHBIX JIUCTOB), a TAKKE B CIydae MOBBIIICHUS TPeOOBaHUN K
KaueCTBY IMOBEPXHOCTH U3JIEIUMA.

4.5.14. Beibop Tuma BHOpPATOPOB MOJDKEH OCYIIECTBIISTHCS C YU4€TOM TpeOOBaHWM, M3IOKEHHBIX B
IMpunoxenun_ 9, a Tawke C Yy4ETOM KOHCTPYKIMHM apMaTypHBIX KapkacoB. IlpenmouTuTensHO
MCIIOJIb30BaHMe BHOPATOpoB ¢ yactoToil konedanuit 8000...12000 xoy/MuH.

4.5.15. C 11enpi0 MOBBIMICHHST KAYECTBA YIIJIOTHEHUS U CHH)KCHUS TPYIOEMKOCTH PabOT peKOMEHIYEeTCs
UCIIOJIb30BaHKE TpaBepC C TMPISIHIOW ITyOMHHBIX BHOpaTopoB. Ilogsem u morpyxeHue BHUOpaTopoB B
ATOM CIydae MPOU3BOTUTCS C TIOMOIIBIO CIIEHATBFHOTO MEXaHM3Ma UITH KpaHa.

4.5.16. B cmy4ae WCMONB30BaHUSA LEHTPAIU30BAaHHOTO BHUOPONMPUBOJAa B BHJAE BHOPOOIOKOB,
YCTaHABJIMBAEMBIX HA HAPYKHBIX CTEHKaX KpalHUX IIMTOB, KAaCCETHYIO YCTaHOBKY PEKOMEHIYeTCs
yCTaHaBJIMBATh Ha YIPYroe OCHOBaHME (Pe3NHOMETAJUINUECKHE Onopbl) (puc. 9).

4.5.17. PexoMeHnayeTcst UCIONb30BaHNE BUOPOOIOKOB C BEPTUKAIBHBIM BajJOM, YCTaHABJIMBAEMbIX Ha
JKEeCTKoM pacropHoi pame. C 1enbl0 CO3AaHMUS TOPU3OHTAIBHBIX KOJIEOAHUM, MEPIEeHAUKYIIPHBIX
MJI0CKOCTH (OPMYyeMBIX H3IeNui, Ha paMe yCTaHaBIMBaeTcs JBa OJIOka CO BCTPEUHBIM BpalleHHEM
pPOTOPOB.

Tabmuna 3
AMIUMTYa CMELICHUS B IIIOCKOCTH,
[epHEeHIMKY JSIPHON MOBEPXHOCTH LIUTOB HoaBmKHOSH)
Crtoco6 BHOPOYIIIIOTHEHHST MM 1 OeronHoii
IIycToii oTcek I1oJIHEIH OTCEK cmecn OK, cm
[pukperusieMble BUOPATOPBI HA Pa3ieUTebHBIX JTICTAX
B tom uncne:
BHOPATOPHI IO TOPIIAM 0,3...0,5 0,05...0,1 10...12
BHOPATOpPHI 110 TOPIIAM U Ha BEpXHEH YacTH, JINCTa 04...0,6 0,15...0,2 6..8
[pukpersieMble BUOPATOPHI HA Pa3ieUTebHBIX JTUCTAX 0,5...0,6 0,2...0,25 5..6
IIPY OCBOOOXKICHUH OT 3aIIEMJICHUS
["1yOuHHBIC BUOpATOPEI - - 10...14
BuOpoO0Kky Ha HAPYKHBIX CTCHKAX KPaWHIX IIATOB TPU 0,6...0,8 0,3...0,35 3.4
YOPYTOM ONIMPAHHU MaKeTa
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Puc. 2. KaccerHas ycTaHOBKa Ha yIPYroM OCHOBAHHUM:

I - pama; 2 - BubpoOaska; 3 - BUOPOOJIOK; 4 - MaKeT TEPMOIIUTOB; J - MEXAHU3M pacalyOKu; 6 - yIpyTrHe OTIOPbI

4.5.18. Pacuer BUOponpHuBOJa U YIPYTUX ONOP HPOU3BOAMUTCA B COOTBETCTBUM C PEKOMEHIALMSIMU,
M3JI0’)KEHHBIMU B [Ipunoxenuu 8.

4.5.19. TlonBUXKHOCTb OETOHHBIX CMECEH, MCIOJIb3YEMbIX MPU HU3TOTOBJIEHUM H3MEIHN B KacCETHBIX
YCTaHOBKaX, Ha3HAyaeTcsl B 3aBUCUMOCTH OT JIOCTUTHYTBIX IapaMEeTpOB BUOPUPOBAHMS U KOHCTPYKUUN
W3/IETTUIA U MOXKET OBITh MPUHSTA B COOTBETCTBUU C Tab. 3.

5. KOHTPOJIb PEXKUMA PABOTbI BUBPO®OPMOBOYHOI'O ObOPY JOBAHUSA

5.1. IlpoBepKy COOTBETCTBHS (PAKTMUECKHX MapaMeTpoB BUOpAaLMM 33aJaHHBIM CIIeAyeT MPOU3BOJIUTH
©KEHE/ICTBHO B YETHIPEX - IECTH XapaKTePHBIX TOUKAX MPH IMOJHON IMacIOPTHOM 3arpy3Ke BUOPOMAIIMHBI.
B ciyuae, xorma dopMa ¢ u3nenreM uepe3 pe3nHOBbIE MPOKIAJKA CBOOOJHO YCTAaHABIMBAECTCS Ha CTON
BUOPOIUIOIIAIKMA, TapamMeTpbl BHOpalMM ClIeAyeT 3aMepsATh HEMOCPEACTBEHHO Ha Qopme, MpU ITOM
KOHTPOJIBHBIE 3aMepbl MPOBOJATCS HE TOJBKO €XKEHEACTbHO, HO M TPHU KKIOW CMEHE PE3MHOBBIX
MPOKIAZOK UJIM BUJIA U3/IEIHSL

5.2. Jlnd KOHTpoJs mMapaMeTpoB BHUOpaluu JONyCKaeTcs TIPUMEHEHHEe 00N ammaparypsl,
PETUCTPUPYIOIICH, COOTBETCTBYIOIIME TapaMeTpbl KojeOaHwi. JlaHHBIE HEKOTOPBIX BHIOB TaKOM
anmnapaTypbl IpUBeACHbI B Ta0I. 4.

5.3. TpeOyemoe kauecTBO U3AETUA B TIporiecce GOpMOBaHUS 00ECTICUNBACTCS:

COOTBETCTBUEM yIOOOYKIaIbIBAEMOCTH OETOHHON CMECH MPUHATHIM peskuMaM GOpMOBaHUS;

COOTBETCTBHUEM (PAKTUUYECKUX XapaKTEPUCTUK (POPMYIOLIEro 000pyIoBaHUs TpeOyeMbIM;

coOmroIeHrneM HeoOX0MMOM TTPOIOJKATEIIEHOCTH YILTIOTHEHHSI.

5.4. KoHTpOJnb CTENEHM YIUIOTHEHHMs OETOHHOW CMecH ocylecTBisercs, B cooTBeTcTBUM ¢ [OCT
10181.2-81. ®akTuueckoe 3HaUCHUE CPEIHEN MIOTHOCTU YILIOTHEHHOW OETOHHOW CMECH CPaBHUBAETCS C
TEOPETUYECKUM U MOACUUTHIBACTCS KOAPDUIINEHT YIIIOTHEHU S

Pexomennyemas penuunna K, = 0,98.
Tabmmuna 4

BuoOponsmepureibHas annaparypa



YacToTHBIM
HaumenoBanue Tum, Huanazon |Macca,| 3aBon-usrotoBuress, | OpHeHTHPOBOUHAS
anmnaparypbl Mapka }marli?fOH’ n3MepeHui KT ¢dupma CTOMMOCTb, PYO0.

Mamepurens myma # MIIB-1 | 10..12500 [ 30...130 nb 35 |«Bubpompiidbop» 1300

BHOpannn Taranpor

BubpommepurensHast |Robotron| 0,5...4000 [0,05...1000m-c?| 8,5 [VEBRobotron I'JIP 1800

anmnaparypa 00042

BubpommepurensHas | BU6-5M 0...200 0...450 m- c? 7 -

ammapaTypa A

Bubporpad pydanoit BP-1A 5...100 10#...6.10° m 1,5 |«Bubpompudop» 185
Taranpor

Bubpometp BUIT-2 | 12,5..200 | 2-10°..10°Mm | 3,6 [«Bubpompubop» 290
Taranpor

Bubpometp BM-1 1,4.800 | 10°...10° m-c?| 7,8 |KokueTaBcKuit 1040
pUOOPOCTPOUTEIBHBIH
3aBOJ

5.5. PaBHOMEpHOCTh YIUIOTHEHUS OETOHHOI cMecH TMpu BBIOPAHHBIX peXUMax Q(opMOBaHUS
onieHuBaercs 1o pacciaanpaeMoctd B cootsercTBuM ¢ TOCT 10181.4-81. [loka3arens pacTBOPOOTAEIECHUS
HE JIOJDKEH MpeBBIIATH 6...8 % mpu ocanke konyca 10 10 cm u 10...12 % npu ocanke konyca 6omee 10 cm.

5.6. PaBHOMEpPHOCTh YIUIOTHEHUS OETOHHOW CMECH B U3JCIUU PEKOMEHIYeTCS TPOBEPSATH C
MCIOJIb30BAaHMEM HEpa3pyLAoIMX METOJ0B KOHTposs oaHopoaHoctu Oerona mo I'OCT 18105.0-80.
Hanbonee pacripoctpaHeHHBIM METOAOM sBJsieTcs ynbTpa3BykoBoii mo 'OCT 17624-78.

5.7. KadyecTBO yniaoTHeHUs OETOHHOM CMeCH IpHU BBIOpAaHHBIX peXHUMax (OPMOBAHUS MOXKET OBITh
OIICHEHO UCIBITAHUEM Ha MTPOYHOCTHh OETOHHBIX 00pa3oB-kKyooB B coorBeTcTBuu ¢ [OCT 10180-78. [lns
3TOr0 (POPMBI C 00pa3laMu TOJDKHBI KPETTUTHCS K BUOpHpyeMol pame. [IpogonKiuTeTbHOCTh YINTIOTHEHUS
00pa3loB omnpeaesseTcss BpeMEHeM /0 IOSBJICHHS LEMEHTHOIO MOJIOKa Ha BEpXHEH IOBEpXHOCTH
dopmyemoii cmecu. 3arem depe3 10...15 ¢ mpekpaiaroT BubOpaimonnoe Bosnaeicreue. [lpeaen npounoctu
Ha ckaThe 00pa3lioB JJOJKEH COOTBETCTBOBATh 33JJaHHOM Mapke OeToHa.

6. OTIEJKA CBEXKEOT®OPMOBAHHBIX U3JIEJTAI

6.1. Ortnenka CcBeXEOTMOPMOBAHHBIX M3ACTUNH  MPOU3BOJUTCS  3arVIaXMBAHMEM  OTKPBITBIX
MOBEpXHOCTEH B mpoliecce GopMOBaHUS M3ACTUN. 3ariakMBaHUe, KaKk MPaBUIIO, MEXaHU3UPOBAHO H
JOJDKHO o0ecreynBaTh TPeOOBAaHUS COOTBETCTBYIOIMX HOPMATHBHBIX JOKYMEHTOB K BHYTPEHHHUM
MTOBEPXHOCTSAM MOMEILEHU N JKUJIBIX U OOIIECTBEHHBIX 3JaHUMN, MPEeIHA3HAYCHHBIX /U OKPACKA U OKJICHKH
pa3NUYHBIMU MaTepuaIamMH.

6.2. I OTHENOYHBIX CJIOEB JKENaTeIbHO NPUMEHEHHE LIEMEHTOB, KOTOpbIE MOCIE 3aryakKUBaHUS
BEPXHUX MMOBEPXHOCTEN M3MIENHIl UMEIOT HE3HAYUTEIbHOE BOJIOOTICIICHUE.

6.3. Jlnst pacTBOPHBIX OTAEIOYHBIX CJIOEB CIIEIYeT IPUMEHATh TECKH MOAYJIeM KpymHOCTH He Oonee 1,8.
B oTaenpHBIX Cllydasix Mmociié COOTBETCTBYIONIETO OOOCHOBAaHHSI M 3aBOJCKUX HCIBITAHUN MOTYT OBITh
JIOTIYIIIEHBI O0Jiee KPyMHbIE TTECKH.

6.4. TlomBMXXKHOCTH DPACTBOPHBIX M OETOHHBIX CMeced CleayeT Ha3HauyaTh B COOTBETCTBUU C
TEXHUYECKMMH MapaMeTpaMy BUOPAIIMOHHOIO U 3aryIayKUBAIOIIETO 000pyAOBaHUSI.

6.5. OTnenoyHble pacTBOPHBIE CMECH cielyeT YKIaJbIBaTh TOJBKO Ha YXe YIJIOTHEHHble OETOHHBIE
cMmecH, obecrieunBast TOJIIMHY OTJEIIOYHOIO CIIOSL.

6.6. MexaHu3Mbpl JJI 3arfakKWBaHUs TMPUMEHSIIOTCS B KaueCTBE HABECHOTO 00OpYIOBaHUS
OETOHOYKIIaTYMKOB, B BUJIE OT/AEIbHBIX CAMOXOIHBIX MAIlIMH MJIM KaK Py4HON MHCTPYMEHT.

6.7. 1514 moay4eHUs] TOBEPXHOCTEH MOBBIIIEHHOTO KayecTBa CIEAYeT MPOU3BOJIUTH MPEABAPUTEIBHOE
3arfJakuBaHWe BHOPO3ArNaXUBAOIMMHU YCTPONCTBAMU «JIbDKaMu» (OpyCKOBOE 3ariiaKMBaHUE) WM
BpAIAIOIIMMUCS BAIMKAMU, & OKOHYATEIbHOE - JUCKAMH.

6.8. B mepuoa nmpeaBapuTeIbHOTO 3arfiaXKUBaHUS CIIEAyeT 00eCledyuTh paBHOMEPHOE paclpe/esieHre
OTJIEJIOYHOTO PacTBOpa MO BCEH MOBEPXHOCTH M3/AEIHS U BBIPABHUBATH €T0 MO IIJIOCKOCTH. 3ariaXuBaHue
cieayeT MPOU3BOIUTH 3a 2-3 Mpoxoa.

7. IKCILIYATALUA U PEMOHT BUBPAITMOHHBIX MALIINH

7.1. qnst nHanesxxHo 1 3(hpekTuBHOM paboThl BUOpOMAIMH HE0OX0IMMO COOII0IaTh OCHOBHEIE MPaBHUIa
WX MOHTaXa, HATAIKM W OKCIUTyaTaliuu. MOHTaX BUOPAIlMOHHBIX MAIlliH TPOU3BOAMTCS COTIIACHO



YyepTerkaM, B KOTOPBIX OJDKHBI YUUTHIBATHCS TpeboBaHus 1Mo BuOpousonsuun B coorsercteuu ¢ CT COB
1932-79.

7.2. O0umM TpeboBaHUEM SBJISIETCS IPaBUJIbHAS HACTPOWKA HAa PACUETHBIN PEXUM:

Bce /1e0aaHChl 10JKHBI ObITh OTPETYIUPOBAHBI HA PACYETHYIO BEJIMUNHY CTATHYECKOTO MOMEHTA;

Ha Ka)/I0M Bally (Ha MmapauleJIbHBIX BalaX MEX/ITy HUMH) Je0aaHChl BHICTABIISIOTCS CTPOTO CHH(BA3HO;

JUTs BUOpOMAIMH HaIllpaBJIECHHBIX KoleOaHU MpoBepsieTCs HalpaBJIeHHE BpaIlleH sl BaJIOB.

Iepen myckoM BUOpOMAIIMH HEOOXOIUMO TPOBEPHUTH:

cBO0O Ty BpallleHUs BCEX BAJIOB;

OTCYTCTBHE COYJapEeHHS BUTKOB OMOPHBIX MPYKUH IIPH MOJTHOM 3arpysKe;

HaJEKHOCTh 3aKperIeHHs (JopM U BCIOMOTATEIBHOTO 000pyI0BaHUS;

HAJIMYME U YPOBEHBb CMa3Ki B BUOPOBO3OYIUTEINSAX U CHHXPOHHU3ATOPAX.

7.3. IIpoOHble 3amycku cileayeT MPOU3BOIUTH C HE3arpy)KEHHOW BUOpPOMAIIMHON CHadana B TEYEHUeE
1...2 ¢, 3atem 10...20 c, 3arem 60...80 c. IlepBbie 30 MUH pekoMeHIyeTcs uepe3 5 MUH paboTel aenars 10
MUH niepepsiB. Hamnune cmasku B BuOpaTtopax npoBepsieTcs: yepe3 kaxabie 200 u pabotel. Temmeparypa
KOpIyca BUOpOMaIMHBI TPU pabOTe HE JOJDKHA MPEBBIIIATH TEMIIEPATypy OKpyXaroleil cpeasl Oonee yem
Ha 60 °C.

He pexomennyercst mnmutensHas (6onmee 10 MuH) HempepbpiBHas paboTra BUOpPOMAIMHBI, €CIH B
MNOJIMITHUKAX €€ y310B HET MPUHYAUTEIBHOTO OXJIAXJICHHS, a Takke paboTa BHOPOMAIMH BXOJIOCTYIO.
[Ipu skcruTyataniii HEOOXOAUMO COONIONATh MPOEKTHBIM PEXKUM KOJIeOaHWW (aMIuIMTyda, 9acToTa), a
TaKoKe He MPEBBIATh PACUETHYIO IPY30I0IbEMHOCTh MAIIMHBI Oosiee ueM Ha 15 %.

7.4. KpoMe mepedrciIeHHbIX o0UmMX TpeOOBaHUM, IJIsi KAKJIOM MallMHBI B TMPOIECCE IKCILTyaTalluu
He00X0IMMO cOOITI0IeHNE CrIeU(PUYECKUX MTPaBUII, TPUCYIMX TOJIBKO TOMY THITY MAIlIMH.

Taxk, mpu BUOPOYIIJIOTHEHUHU HA BUOPOIIONRAAKAX HEOOXOIUMO:

YTOOBI KOHCOJIBHBIN cBEC (POPMBI OT Kpas BUOpOpaMbl MAIMHBI MJIM OJIoKa ObLT MeHee 5 % JMHeHHoro
pasmepa dopmsbl, HO He Oogee 0,3 M;

HOMEHKJIATYpy H3Aenuii, (opMyeMbIX OJHOM MamMHOW, MOAOMpaTh TakuM o00pa3oM, uYTOOBl HE
MPEBBIMIATH TPY30TI0TbEMHOCTh B YKa3aHHBIX BHIIIE MTPEIeiax;

MIPH 3KCIUTyaTallMy YIapHBIX IJIOLAI0K CBEC (JOPMBI HE JOMYCKAeTCs;

aMILTUTY/IbI CMEIIEHUH 10 TUTONRAN (JOPMBI HE JOJDKHBI OTIMYATHCS MEXKIY co00i Oonee uem Ha 20 %.

7.5. YpoBeHb NPHUBOIHBIX BAJIOB CHHXPOHHM3AaTOPOB JOJKEH OBITh HWIKE YPOBHS BajoOB
BUOpoOIUIOmAAKM npuMepHOo Ha 0,75 OT BEJUYMHBI OCAJAKA BHOPOIIOMAIKK TMOJ MaKCHUMaJIbHOMN
3arpy3koit. [Ipu 3TOM cobro1aeTest CTporasi COOCHOCTh M MPSIMOJIMHEHHOCTH BajloB BUOPOOJIOKOB U BAJIOB
CUHXPOHH3AIUU.

7.6. Ilpu KcrTyaTaliuy MOBEPXHOCTHBIX BHOPOMAIIMH MTOCIIEA0BATEILHOTO ICHCTBUS HEOOX0AUMO:

YTOOBI HUKHHUI YPOBEHb TOPU30HTAIBHOM YacTH MPOGUIIS CKOIB3SNMX padOUnX OpraHOB HAXOAUJICS Ha
BbIcOTE OOpTOB (+0,5...1 MM);

9T00bI 00BEM  HAKOMHUTEIBHOTO OyHKepa OCTOHOYKIAJUMKOB, MHUTAIONMX BUOPOMAIIMHBI
MOCJIEIOBATENILHOTO ICHCTBYsI, OB paBeH WM KpaTeH o0beMy opmyeMoro m3aenus. [[ns obecrieueHus
MOCTOSIHHOTO MOANOpPa B BUOPOOYHKEpE M0/1aua CMECH B HETO JOJKHA OCYIIECTBIIATHCS HEMPEPHIBHO;

9TOOBI ~ BBIXOJHOE€  OTBEPCTHE  MPOMEXKYTOYHOTO  paboyero opraHa ObUlo  000PYIOBAaHO
3aTBOPOM-OTCeKaTeneM, 00eCeYBAIOIMM TJIaBHYIO PEryIMPOBKY BBIXOJAHOTO OTBEPCTHS B Hayajle U B
KkoHle QopmoBanusa. Hawanmy naBwxenus ¢opm (wim pabodero opraHa) IOJDKHO TIPEIIIECTBOBATH
BKIIIOUCHUE BHOPOBO30yauTENeH B TeueHue 25...40 ¢ mpu oqHOBPEMEHHOM Mo1aye cMeCu B BUOPOOYHKED.
[Tocne okoHuaHusi (GOpPMOBaHMS MNpH IepepbiBax Oojiee 2 4 HEOOXOAMMO NPOMBIBATH OyHKEp WIIU
MPOM3BOJUTh BHOPAIMOHHYIO €ro O4YMCTKYy B TedeHHe 2...3 MuH. OCOOEHHO CTPOTO 3TO CIEIyeT
coOnroAaTh, e€clid B  KOHCTPYKUMH OyHKepa MpEeAyCMOTpPEHbl YCTPOICTBAa  JOMOJIHUTEIHHOIO
BUOPOBO30YX/IEHUS TUIIA CTEPKHEH, PELICTOK U T.II.

7.7. HeobxoauMoO TLIATENBHO CJHEIUTh, YTOOBI MpHU pabdoTe MOBEPXHOCTHHIX BHOpPOMAlMH Ha
HaIPaBJISIONMX ITOBEPXHOCTIX OOPTOB (JOpM HE OBIIIO HAIJIBIBOB OETOHA.

7.8. Henmp3s mpuxuMaTh pabouyuii opraH IIIyOMHHOTO BHOpaTopa K apMmarype WM OnairyOke BO
n30e)KaHUE BBIXOJIA M3 CTPOS AJICKTPOJIBHTATENS, JPYrUX AeTasiell BHOPOMAIIMHBI WM TMOBPEKIACHUS
onanyOku. He nomyckate mpoAoKUTENbHOW paboThl BUOPOMAIIMHBI HAa XOJIOCTOM XOIY, OCOOEHHO JUIs
BHUOpPOMAMH €O BCTPOEHHBIM BBICOKOYACTOTHBIM JIBUTATENIEM, PACCYMTAHHBIM Ha HENPEPHIBHOE



oxJaxaeHue OCTOHHOM cMechro. 3amyCK M OCTaHOBKa BHUOPOMAIIMHBI JOJDKHBI OCYLIECTBIATHCS BHE
OeTonHO# cMmecH. [Ipu yrIoTHEHUN HY)KHO 00ecriednBaTh MOJIHOE MOTPYKEeHHE pabovyero opraHa B CMech,
M3BJIeUeHHE BUOPOMAIIMHBI TTPOU3BOIUTH MEAJICHHO, YKEJIAaTEIbHO C HEOOIBIIMM HAaKIIOHOM.

[lepnoIMYHOCTh LMKIA TEXHUUYECKOTO OOCIYXHMBAaHUS U pPEMOHTa (HOPMYIOIEro 000pyAOBaHUS
pEKOMEHyeTCs IPUHUMATh 110 Tabi. S.

TabOmuna 5
ITeproAMIHOCTh TEXHUUECKOTO YX0/Id M PEMOHTA, U
ObopynoBanue . N N KanuransHbii
Texanueckuit yxon| Texymmit pemonT| CpemHuii peMOHT DEMOHT

beToHOY KJTa TIUKH 50 1500 7500 15000
MammmHsl T W3TOTOBJICHUS 550 1500 4500 9000
[y CTOTHBIX U3/CIIUI1

Buoponuiomaaxy 6J1049HbIe 315 1260 6300 12600
[Ipurpy304HbIC KT 200 100 3000 9000

8. TEXHUKA BE3OITACHOCTHU

8.1. B cootBercTBHM ¢ KOJIeKCOM 3aKOHOB O TpyA€ AMPEKTOP U ITIaBHBI MHIYKEHEP MPEANPUATHS HECYT
MIEPCOHAJIBHYI0 OTBETCTBEHHOCTh 3a CBOEBPEMEHHOE BHEAPEHUE COBPEMEHHBIX CPEACTB TEXHUKH
0e30macHoOCTH, peaynpexIarmx IIPOU3BOJICTBEHHBIN TPaBMaTHU3M, u obecrieyeHue
CaHUTAPHO-TUTUEHUYECKUX  YCJIOBHH, TNPEAOTBPALPAIOINMX  BO3HUKHOBEHHE  NPOQPECCHOHATBHBIX
3a00JIEBAHU.

8.2. I'maBHBIMM MEpONPHUATUIMU IO COONIOJICHUIO CAaHUTAPHBIX HOPM SBIISIOTCS: CBOEBPEMEHHOE
OOHOBJIEHHE YyCTapeBIEro OOOpydOBaHUs, COJAepX)aHue OOOpyJOBaHUS B MCIPABHOM COCTOSIHUH,
BBICOKOKAQUYECTBEHHBI W CBOEBPEMEHHBIH pPEMOHT, OOECIeYeHHUE BBICOKOM CTEMEHH TPYIOBOM
JUMCIUIUIMHBI, TTOBBIICHHE KBATHU(PUKAIMK pabouuX, CTpoKaiiiee coOmoieHue TEXHUKH 0e30MacCHOCTH U
JKCIUTyaTalluu 000pyaoBaHUs. boiblioe 3HaueHHE HMEET COONIIOJIEHHE pexuMa Tpylda U OTIbIXa,
o0ecrieyeHne CpeCTBaMU MHIMBUIyabHOW 3alThl, CAHUTApHO-OBITOBOE OOecreyeHrne, MEeIUIMHCKUI
KOHTPOJIb, JIEYEOHO-TPO(PHUIAKTUUECKUE MEPHI.

8.3. B mpoekre npeanpusTis B MEPOIIPUSITUSIX [0 TEXHUKE 0€301MaCHOCTH JOKHBI OBITh OTPaXKEHBI BCE
NpeUIOKEHUs 10 YMEHBIIEHUIO BHUOpalMu M IlyMa, [OATBEPXKJICHHBIE COOTBETCTBYIOLMMU
aKyCTUYECKMMH, JKOHOMHYECKUMHU W JpYrMMHM pacueramu. lIpm DOpoekTMpoBaHUM y4YUTHIBAOTCS
tpeboBanust CHull 1I-19-79, CHull 11-12-77, a Tarke PykoBojacTBa mo pacdeTry U HPOCKTHPOBAHUIO
IOIyMOITIYIIEHUsI B  NpoMmbllvieHHBIX 3gaHusax  (M.:  Crpoimsnmar, 1981), PykoBoactBa 1o
TEXHUKO-IKOHOMHUYECKON OIleHKe croco00B (opMOBaHMS, OETOHHBIX U KeJIe300€TOHHBIX u3fenuii (M.:
Crpoitusnaar, 1978).

Pacuersl BUOpOH30IAIMU pabounMX MECT MpPU MPOCKTUPOBAHUM MPEANPUATHI CIEIyeT MPOBOJUTH
corntacHo 'OCT 12.1.003-83.

8.4. Illym B nH(pa3ByKoBOM auariazoHe Hopmupyercs cornacHo CH 22-74 Munsnpasa CCCP. Illym B
yABTPa3BYKOBOM Jnara3oHe Hopmupyercs corntacHo I'OCT 12.1.001-83.

Mertonbl U3MEpEeHUs IIYMOBBIX XapaKTEPUCTUK MAIlMH M PYYHOTO MEXaHU3MPOBAHHOIO MHCTPYMEHTa
noJkHEI cooTBeTcTBOBaTE T OCT 12.2.030-83.

TexHndeckne M METPOJIOTUYECKUE XAPAKTEPUCTHUKM aKyCTUYECKOW ammapaTypbl, HCIOJIb3yeMOM U
HU3MEPUTEIBHBIX TPaKTaX, TOJDKHBI COOTBETCTBOBAThH TpeboBanusm ['OCT 17.187-81.

Annaparypa, ucnoapdyemasl JUIsl HU3MEPEHUM, [0JDKHA HMETh JCHCTBYIOIME CBUJETENBCTBA O
I'ocynapctBennoit nposepke o ['OCT 8.002-71.

8.5. T'urmeHmyeckoe HOPMUPOBAHME IapaMeTpOB BUOpaAlMU, BO3JEHCTBYIONICH Ha 4YeloBeKa B
IIPOU3BOACTBEHHBIX YCIOBUSX, JOJKHO MpoBoanuThes cormacHo 'OCT 12.1.012-78.

8.6. M3mepenus napameTpoB BuOparuu npooasrcs B coorBerctBuu ¢ [OCT 13731-68.

8.7. CpencrtBa m3MepeHuss BUOpallMu Ha pabOYMX MecTax JOJDKHBI oTBedaTh TpeboBaHusm [OCT
12.4.012-83.

8.8. Ilpm paspaboTke MeponpusaTHil Mo obecrnedyeHnio TpeOyeMbIX YCIOBHHM Tpyna pabouunx
(hOPMOBOYHBIX IIEXOB PEKOMEH/IyeTCs MCIIOIb30BaTh CIEAYIONIE HOPMAaTHBHbIE JOKYMEHTHI: PykoBOACTBO
M0 YAYYLIEHUIO YCIOBHH Tpyda pabounx BHOpPO- M HIYMOOMAcHBIX MHpodeccuii Ha MpeanpHusTHIX




crpoiinnayctpun (M: Crpoiinsnar, 1977); PykoBoAcTBO 10 NPOEKTUPOBAHNIO BUOPOU3OIALUN MAllMH U
obopynoBanusi (M.: Crpoituzaar, 1973); Ilonoxenue o pexume Tpyaa pabOTHUKOB BUOPOONMACHBIX
npodeccuii (M.: BLICIIC, Munznpa CCCP, I'ockomtpyny CCCP 1974).

8.9. B Tex cimyuasx, Korja McuepraHbl TEXHMYECKME BO3MOXHOCTH CHUKEHHS BHOpallMM U IIyMa,
HE00X0/IMMO YMEHBIIATh BpeMsl paOOTBHI.

I[TPUJIO’KEHHUE 1
TEXHUYECKHUE XAPAKTEPUCTUKH I''TY BUHHbBIX BUBPOM AIIIMH

'myOuHHBIE BUOpPOMAIMHBI HM3TOTABIIMBAIOTCS C JJICKTPUYCCKAM W TTHEBMATHYCCKUM ITPHBOJIOM;
HMMEIOT TIJIaHETapHBIN UK aebaaHCcHbIN BHOpoBOo30yauTenb (Tadm. I1.1.1 u I1.1.2).

Tabmuna I1. 1.1

TexHuuyeckasi XapaKTepUCTHKA IVIyOMHHBIX BUOPOMALIMH € 3JIeKTPUYeCKMM NPUBOIOM 3aB0Ja
«KpacHb1i Masik»

Unnexc Huamep,| Ko?Iz%TaOHT;ﬁ, Brinyxnaromas| Macca,| MomHoCTs, }ilggzgﬁ Yacrota |Hanpsokenue,
BUOPOMAIIHB] MM A cuna, H KT Br qacTiL M TOKa, ['11 B
BubpomManmHabl o BCTPOSHHBIM 3JIEKTPOABUTATEIEM
MB-95 75 12000 6350 13,3 800 0,49 200 127,220
HB-102 76 12000 4000 16 750 0,49 200 40
HB-103 114 6000 7500 24 800 0,48 200 40
BubpoManmHbl ¢ BEIHECEHHBIM JBUTATEIEM
HB-113 38 20000 1500 2,6* 550 0,42 50 40
HB-112 51 16000 3000 4,5% 550 041 50 40
HB-476 76 10000 4750 8,6* 750 043 50 36
HagecHple BHOpOMaIIIHBI

MB-90 133 8000 8000 130 2800 1,1 50 220, 380
1B-114 133 8000 7500 110 1500 1,25 50 380

* Macca BUOpOHAKOHEYHHKA.
Tabmuma I1.1.2

TexHuyeckas XapaKTepPUCTUKa FﬂyﬁI/IHHLIX PYYHBIX BlflﬁpOMa].llI/IH C IHEBMATUY¢CKUM l'lpI/IBOIIOM*
3aB0/Ja CTPOUTECJ/ILHBIX MAIIIMH, I'. Onecca

MHrexe Tnametp YactoTa Beinyxnaronias BeicoTa Pabouee Pacxon
’| xonebanwuii, cHIa, Macca, kr | paboueit JIaBJicHKe, | BO3dyxa, M

BUOPOMAILIHE! MM c'! H YacTH, M Mlla /MUH
HB-69 28 267 - 35 320 0,5 1,6
UB-13 34 230...43 - 35 315 0,5 0,65
BII-1 50 200 1600 5,6 300 0,5 0,7
UB-15 75 197..38 - 11,2 375 0,5 1,25
BII-3 100 133 7000 20,0 450 0,5 1,1
VB-16 110 150...30 - 35 480 0,5 1,6

* Paboumii opraH - IMIMHAPUIECKUH, BHOPOBO30Y IMTEIIb - INIAHETAPHBIH.
I[MPUJIOXXEHUE 2
TEXHUYECKHUE XAPAKTEPUCTUKU BUBPOMAIIHWH OB EI'O HASBHAYEHUSA

Bubpomanmnel 0o0mero Ha3HaueHUs M3rOTaBIMBAIOTCS 3aBoAoM «KpacHbli Mask» T. SpocnaBis 3a
uckmoueHnem MB-91, BeITyckaeMoro 3aBo/IoM CTPOUTEIBHO-0TICT0UHBIX MaliH T. Oaeccol (puc. [1.2.1 u
11.2.2).



Puc. I1. 2.1. BubpomanmHa oO1iero Ha3Hau€HUsI ¢ KPYrOBBIMU KOJICOaHUSIMU

Puc. I1. 2.2. BubpomanmHa o0I1ero Ha3Ha4yeHusl ¢ HalpaBJICHHBIMU KOJICOaHUSMU

TexHnueckue XxapakTepuCTUKH BUOpOMaIIMH OOIIeT0 Ha3HAuUEHU s IPUBEIEHbI B TaOIHIIE.
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TEXHUYECKHUE XAPAKTEPUCTUKH CEPUMHBIX BUBPOILIOLIAJIOK YEJSBEUHCKOI'O

YensOuHnckuM 3aBoJIoM «CTpolMalMHay BBITYCKACTCS P CEPUHHBIX BUOPOILIOMAJOK OJOYHOM
KOHCTPYKIIUU C BEPTUKAJIBHO HampaBieHHbIMH KoieOanusmu CMXK-187A, CMXK-2006, CMX-199A,
CMXK-164 u ynapuo-ubpamuonnsie miomaaku CMXK-460 u CMXK-538 (cm. tabu. [pui. 3).

brnounbie BUOPONIOMAAKA C TAPMOHUYECKUMU KOJICOAHUSMH OTJIMYAIOTCS PYT OT APYyra KOJIUYECTBOM
CKOMIIOHOBAaHHBIX BUOPOOJIOKOB, pacCTOSIHUEM MEXKIy HHMH, MOIHOCTBIO MpuBoja. Bce Gioku nmeror
MEXaHUYECKUN CHUHXPOHHM3ATOP, OCHAIICHBI 3JIEKTPOMATHUTAMHU IS KperyieHus: (JOpM M KOMIUICKTYFOTCS

MyMO3allMTHBIM KOXKXYXOM.

3ABOJIA « CTPOUM ALIITHA»

Yacrtota HomunansHOE ["aGapuTel, MM
Unnexc . | Beinyxnatomasi| MomHocCTs, Macca,
KOJIcOaHuii, HAmpsuKEHHUE, HIUPUHA,
BUOPOMAIIHHBI ' cuia, H Br B mmHa, L B BBICOTA, H Kl
BuGpomarinsl 0011ero Ha3HAYEHUS ¢ KPYTOBBIMH KOJICOaHHSIM U
1B-96 50 17000...34000 1500 380 585 380 335 110
1B-93 50 5700...11500 550 36/380 390 240 250 23
1B-99 50 2300...4600 250 36/380 330 194 200 14
HB-104 25 3100...6250 370 40/380 438 240 250 29,5
MB-105 25 12500...25000 1100 380 565 345 320 90
MB-106 25 6200...12500 750 380 535 280 290 52
MB-107 50 10000...20000 1100 380 460 280 280 44
nB-111 100 2800...5600 550 127/220 325 190 200 12,5
BuGpomarissl 0011ero Ha3HaAYSHUS C HAPABJICHHBIMHU KOJIEOAHUSIM U
VB-101 | 50 | 2300.4600 | 250 | 36380 | 330 | 191 | 331 | 185
ITPMJIOXEHME 3




Y napHo-BuOpanuoHHas

ILIOIIA/IKA

CMIK-460

OTHOCHUTCA

K MalllMHaM

pPaMHOI0O

THUIIa

C

KPUBOIMITHO-IATYHHBIM MTPUBOJIOM. PaboTaeT riomaka B 30He, O113Koi K pe3oHaHcy. DopMa KpermuTes

K pabodeMy opraHy JIEKTPOMarHUTaMH.

VY napHo-BuOpannonHas miompaka CMXK-538 oTtHocuTcs K Iuiom@aakaM OJOYHOrO THIA, MPUBOJIOM
KOTOpOW siBJsieTcs: BUOpOBO30yauTENs 0o0mero HasHauenus tumna KB-96. ®@opma k BuOpoOiiokaM He
KpEMHUTCs, a YCTAaHABJIMBAETCA Ha YIpyrue IPOKIAAKH, 3aKpPEIJICHHbIE HAa BHENHEH ITOBEPXHOCTH
BUOPOOIIOKOB. /{11 ycTpaHeHust criof3aHust OPMBI C OJIOKOB YCTaHABIMBAIOTCS OTPAHUYUTEIH.

TexHnueckue JaHHbIE cePUITHBIX BUOPOIIOMAA0K Ye isi0uHCKOro 3aBoaa «CTpoiiMalmHa)

Ty BUOPOIIIOIIAIKH

INoxazatens CMXK-1| CMXK-2| CMXK-1
R7A 006 99A CMXK-164 CMK-198 CM2K-280 CMK-460 CMK-538
HoMuHansHas 10 15 24 40...56 15 20 15 18
rpy30M0AbEMHOCTS,
T
Urcio 610K0B 8 8 16 14 2 2 1 4
CymMapHbIit 37 45 60 74;90;120;160 74 37;54;72 121
CTaTUYECKUI
MOMEHT, KM - 102
KoneGanus BeptukansHo I'opu30HTaNBHO HAaNpaBICHHBIE BeptukaisHo BepTukaneHo
pabouero opraHa HalpasJiCHHbIC HalpaBJICHHBIE |HAIpPAaBJICHHbIC
ACUMMETPUYHBIC yIapHbIe

UacTtota komnebanumitf 50 50 50 50 42 40...50 9..11 25
/, 't
AMILUHMTY 12 0,2..0,5] 0,2...0,5] 0,2...0,5 0,2..0,5 04...0,6 0,4...0,6 2.8 0.8...1
KOJIeOaAHHUH, MM
Crioco6 kperuieHus]  DJEKTPOMAarHUTHBIN I'mnpasmrueckuii | [THeBMaTnueckuit | DnextpomarsuTHelil | bes kpernnenus
(dbopMbI
'YcTaHoBIICHHAS 60 83 120 234,5 22 19 30 8,8
MOIITHOCTE, KBT
["abapuTHBIC
pazMepbl, MM:

JUIMHA 8500 | 10260 | 15070 18900 8340 9676 5550 5900

IMpUHA 2986 | 2986 | 3006 3040 3200 3206 2090 2800

BBICOTA 664 664 664 720 1224 1133 1399 670

O6mast macca, kr | 6500 | 6950 | 13150 16150 5400 6800 20400 5440
[MPUJIOKEHUE 4

BUBPOIVIOIIAAKHU PAMHOI'O U1 BJIOYHOI'O TUITA, U3I'OTABJIMBAEM BIE
MUHUCTEPCTBAMMU U BETOMCTBAMHU

K

npuBezeHa B Tabu. [1.4.1.
K wmammHam paMHOro THIMa C HHU3KOYACTOTHBIMH AaCHMMETPUYHBIMH KOJEOAHWSIMH OTHOCSTCS
BuOporomaaxu Tina BPA, Texanueckue TaHHBIE KOTOPBIX MPUBEAEHBI B Ta0u. [1.4.2.

MalMHaM paMHOro Tuma C TapMOHUYCCKUMU KOJICOAHUSIMU OTHOCITCS HHM3KOYACTOTHBIC

BI/I6pOl'IJ'IOH_IaI[KI/I C MHOI'OKOMIIOHCHTHBIMH KOJ'I€6aHI/I${MI/I, TEXHUYCCKAsA XapaKTEPHUCTUKA KOTOPBIX

Tabmuna I1. 4.1

TexHu4YecKHe XapaKTePUCTHKH Pa3IMYHbIX MOAH( UKAIUH BHOPOILIOLIAI0K €
MHOT'OKOMIIOHCHTHBIMH KOJIe 0aHMAMH

Em 3HaYeHUs
Mowasatemn |\ cocnms| B2 BIIT-1,5% BITT-10M2 BO-10M B%“ BIIT-20 BITK
T py3ONOMbEMHOCTE| T 0.2..1 70 10 4.12 4.12 15 | 1020 0.
YcTaHoBoYHAs kBt 04..2 11 11 11 11 17 2
MOIIHOCTD
Macca momazKi KT 1440 4693 4500 4630 5300 | 4900 461
I"abaputHbIE MM
pasMepsi:
JyHHa 3500 6600 6700 4000 6700 | 4250 661




Emun 3HayeHUs
Moxasatemn |\ oernms| B2 BITT-1,5x6 BITT-10M2 BO-10M 3%3’( BITT-20) BITK
[IHPUHA 1300 1600 1800 3300 3000 | 2776 24¢
BBICOTA 730 885
Tun BuGpatopa VB-68 BY-10pc BY-10pc BY-10pc BY-10 [BY-25p BY-
c
KoimuectBo LIT. 2 1 1 1 1 1 1
BHOpAaTOPOB
Koimuectso LIT. - - 4 4 6 4 1(
YIPYTHX OTIOP
Kosmuectso LIT. - - - - - - -
KyJIa9KOBBIX
MEXaHU3MOB
Haznauenue Jlo6opueie| Ilmpoxas [npokast npoxas [Mnpoxas Hons Hna | Jdns pysn
u3zienvsl |HOMEHKJIaTypa| HOMEHKIATYpa |HOMEHKIATypa| HOMEHKIATypa |3aMeHbI[3aMeHbl| — H3IeNHi
m3gervid. BT 4.  wm3memwmit. BT . [m3pemmit. BT u| m3nemmit. BT u. w3 [CMXK-2|CMK-2| kepam3uto
IyCTOTHBIE | KepaM3UTOOCTOHHBIX| OoOBbeMHble |Kkepam3utoOeronHoi| 80 | 00A u
TUIATHI 3JIeMEHTBI cMecHu CMXK-3
TIePeKPBITHHA 010A
Tabmuma [1.4.2
TexHu4ecKasi XapaKTePUCTUKA BUOPOIUIONIAIOK PE30HAHCHBIX AaCHMMe TPHYHBIX
Bricota | XKecTtkocTh AMiumty na Pacuertnas Macca
Tun Tr I MHOCTb 6e3 IUIOTHSIEM O Bpews KOJIeOaHMiA Hactora HaMu4ecKas BHOpOTIOAIK
PY30TI0IbEMHOCTb, y o i
. |BuOpupoBaHus, KoJIeOaHui, (6e3 3arnoyHuTe!
BUOPOTUIOMIAIKI T npuBoja,| OCTOHHOWM pabouero Harpyska Ha
MUH 00/MuH B pame),
MM cMecH, C OpraHa, MM dbynmament, H @
BPA-5 5 1400 20...60 2.4 6..10 550 29000 5900
600
650
BPA-8 8 1155 20...60 1,5..3 6..10 550 33000 7700
600
650
BPA-8 8 916 10 20 1..2 2.4 780 28170 8118
830
880
BPA-8/1 8 1136 10 40 1..2 1,5..3 850 14350 8286
900
950
BPA-10 10 1386 20...60 2.4 6..10 550 52800 11000
600
650
BPK-15 15 1405 20...60 2.4 6..10 550 67800 13260
600
650
BPA-15 15 1159 20...60 2.4 6...10 550 70000 12600
600
650
BPA-15 2x6M 15 1263 10 60 2.4 4.8 550 70000 14750
600
650
2BPA-15 15 1401 20...60 2.4 6..10 550 70000 12680
600
650
2BPA-15 2x6M 15 1271 1o 60 2.4 4.8 550 70000 15090
600
650
15 1091 10 20 1..2 2.4 850 38000 14250
900
950
BPA-15M 15 900 10 20 1..2 2.4 780 35620 12500
830
880




B Macca
bicoTa | JKecTkocts AMmmrty 1a Pacuertnas
Tun I'pysonomeemHoOCTh,| 0€3 | ymioTHICMOMH Bpewms KOJIcOaHMIt Qacha“ JIMHAM MY €CKasl BHOpOTIOmAIK
. |BuOpupoBanus, KoJIeOaHu, (6e3 3amosHuTe!
BUOPOIUIOIAIKH T npuBoJa,| OETOHHOM M pabouero o6/ | FATPYy3Ka Ha 5 pame)
MM CMeECH, C opraHa, MM ¢dbyumament, H pKr ’
BPA-152X6M 15 980 10 20 1.2 2.4 830 38700 13920
900
970
2BPA-15 15 1034 10 20 1.2 2.4 780 35620 13000
830
880
BPA-151 15 803 10 20 1..2 2.5 850 17300 14400
900
950
BPA-20 20 1160 30... 100 5.8 6..10 600 86000 12500
650
700
BPA-20 20 1145 10 40 1,5..3 1,5..35 850 16700 14000
500
950
BT 20 1660 20...60 4.6 6..10 550 55000 16000
600
650
BC 10 1600 20...60 2.4 5..10 550 34800 13000
600
660
2BPA-10 10 1441 20...60 2.4 6..10 550 52800 10200
600
650
[MPUJIOXXEHUE 5

TEXHUYECKHE XAPAKTEPUCTUKU KACCETHBIX YCTAHOBOK

BBIHyCKaeMBIe CepHﬁHO MNPOMBIIINICHHOCTBO KAaCCETHBIC YCTAHOBKU pa6OTaIOT B KOMIIJIICKCE C

MallMHAMH  JIJIT  pachayOku © COOpPKM KacCeTHBIX  (popm.

VX KOHCTpyKUHS IperyCMaTpUBAET

WCIIOJIb30BaHUE TUAPOIPUBOJOB ISl PAa0OTHl MEXaHW3MOB 3allPaHUS M paclanyOKu. XapaKTepHCTUKH
CepUHHO BBINYCKAEMBIX KACCETHBIX YCTAHOBOK M MAaIlMH JUIS pacnagyOkd M COOpKH KacCeTHBIX (hopMm
npuseneHsl B Tadn. [1. 5.1. m [1. 5.2.

Tabmuna I1.5.1

XapakTepuCTHKHU KaCCeTHBIX YCTAHOBOK ZKIaHOBCKOIO0 32aB0/1a Me TAJIOKOHCTPY KUK
MuHMOHTAKCIIE LICTPOSt

Tokasatenn Twun yctaHOBKHU
CMXK-253 CMXK-3212 CMXK-3222 CMXK-3302 CMX-3312 CMXK-3322

Pasmeps! usnemis, M| 7,223,5570,12 67320,12 673,420,05 7,22320,16 673720,12 672,720,06
Uncio

OTCEKOB 12 12 14 10 12 14

BUOpPATOpPOB 24 12 28 10 12 14
'YcTraHoBIIEHHAS 9,6 4,8 11,2 4 4,8 5,6
MOIIHOCTh, KBT
["abGapuTtHbIE 9,5223,8674,73 | 8,3274,07?4,27 | 8,3273,2574,73| 9,5274,04?4,27 | 8,3274,09?74,27 | 8,3274,0974,27
pa3Mepsl, M
Macca, T 119,66 102,72 127,98 102,55 102,54 111,2

Ta0muma I1. 5.2

TToxazatens

Trn ManHBL

CMK-20A

CMXK-21A

CMK-252b

CMXK-3221b

CM2K-33016

CM2K-33116

MakcHuManbHBIC
pasMepsl, M

7,0572,4173,55

7,0572,4123,03

9,5223,8674,73

8,1423,1774,47

9,5224,0974,27

8,1423,3174,01

XapakTepuCTHKH MAIIMH /ISl pacnajyoku u coopkn kaccet Koxomckoro 3asoaa «CtpoMmanmna»



m Tun ManmmHb
orazarelb CMXK-20A | CMOK21A | CMIK-2525 | CMOK-32216 | CMK-33016 | CMDK-33116
MaxkcumalbHOE 85+5 85+5 85+£5 85+5 85+5 85+5
[epeMeleHue
CTEHKH, CM
[1po1o/DKUTETEHOCTD 50 50 50 50 50 50
pacmanyOxw, ¢
'YcTaHOBIICHHAS 75 7,5 7,0 4,0 7,5 4,0
MOIITHOCTE, KBT
["abaputHbIC 7,1375,4722,89 | 7,1325,7422,37 | 8,9826,4323,21 | 7,7825,4223,15 | 8,9826,55?3,13 | 7,7876,19?3,08
pasMepsl, M
Macca, T 13,45 13,5 27 21 27,2 21,5
ITPUJIOXEHME 6
IMOBEPXHOCTHBIE BUBPOM AIIIUHBI, U3I'OTABJIMBAEM BIE MUHUCTEPCTBAMMU U
BEJIOMCTBAMMU
OCHOBHLIe nmokKasarTteJim BHﬁpOHpGCCOBO‘lHOFO OGOPyI[OBaHI/IH IJA IMECYAHOI' 0 6eTOHa
Homenknatypa K-Bo Obbem nsemmit na PazoBbriit nuki Hacrora Macca
Mudp Cxema . 1 IKT MouHocTs, | AMIIIMTY 13, BHOpAaIH, Cronmc
mpecca q)opMyeMvHx R 131631 (S 14071 p— <Br MM HM3rOTOBJICHHS, won/ |mpeccal T D
31631 (S0 1407 3a LUK "2 IL. M c MHH T
BUII-4 [[Tmta Ha mommone | 1.2 0,48 - 6,0 1,2..1,5 20...25 3000 7,15 25
M [potyapHas
[ Lt TIKTT 4 0,108 24 6,0 1,2..1,5 20...25 3000 7,15 25
60.18
DurypHsbie
DJIEMEHTHI:
Moiuenus 1117 To xe 2 0,4 - 6,0 1,2..1,5 25 3000 75 30
1O e 1111 » 15 0,54 - 6,0 1,2..1,5 25 3000 75 30
BUII-5 [[Tuta 1 0,25 - 3,0 1,0..1,2 16...20 3000 7,39 16
M [mpotyapnas K6
TpamBaiiHas be3 noanona 1 0,26 - 3,0 1,0..1,2 20 3000 7,5 17
[LIATA
120 x460 x 570
BUII-6 [bopToBbie Ha mommone 2 0,6 2,0 10,0 1,0..1,2 20....30 3000 14,5 25
M [kamHHK
BP 100.30.15
["a30HHBIE To xe 10 2,0 6,0 10,0 1,0...1,2 20...30 3000 14,5 26
KaMHHU
80 x 200 x 600
Tpotyapnas » 22 30 - 10,0 1,0..1,2 20...30 3000 14,5 28
[JIMTa
50 x250 x 500
CTeHOBEIE » 8 1,6 - 10,0 1,0..1,2 20...30 3000 14,5 28
0JI0KH
BUII-7 [bopToBbie Ha mogmone 11 3,3 11,0 20,0 1,5..2,0 30..45 3000 14,8 30
KaMHU
BP 100.30
TroOunru 1112 To xe 11 0,396 - 20,0 1,5..2,0 30..45 3000 14,8 30
M
TpoTtyapHble » 60 7,5 - 50,0 1,5..2,0 30...45 3000 15,0 32
mmThl 500 x 250
x 50
Kamuu » 91 3,64 - 20,0 1,5..2,0 30..45 3000 15,0 33
OETOHHEIE
CTCHOBEIE
BUII-8 |broku » 2 2,76 4,8 77,0 1,5..2,0 85 3000 40,0 35
CTEH-I10BAJIOB
®BC-24,3,6u
®BCB-24, 4, 6




Homenxnatypa K-Bo Obnem mazemmii Ha PazoBblii 1TUKIT Hactora Macca
Hudp Cxema . 1 KT MoiHoCTb, | AMIUTMTY 13, BUOpanuy, Croumc
hopmyeMBbIx H3eIni HM3TOTOBJICHUS, npecca, ‘
npecca N (dhopmoBanus] IUIOILA b, kBt MM KOJI/ TBIC. P
31631 N11717 32 UK 2 .M c MIH T
BUIIT-9(TpotyapHbie » 1 0,09 - L5 1,0..1,2 15..20 3000 1,28 3
[LINTBI
B 1. 9. ©OI],
OINIT-3
BUII-1 |bopToBBIE » 1 0,3 1,0 1,5 1,2..14 20...25 3000 3,0 6
0 [kamHHu
BP 100.30.15
I"a30HHEBIE » 3 0,6 3,0 1,5 1,2..14 20..25 3000 3,0 6
KaMHH
BP 100.20.8
BUII-1 [bopToBbie » 1 0,3 1,0 L5 1,2..14 20..25 3000 3,0 6
OM |kamuu BP
100.30.15
Kamuu » 2.6 0,324 - 1,5 1,2..14 20...25 3000 30 6
OETOHHEIC
CTCHOBBIC
BUII-1 [[Lmter ITPTM » 2 1,6 - 22,0 1,0 45 3000 13,0 10
1
BUII-1 [Kamuu » 2.6 0,324 1,5 1,2..1,5 20...25 3000
2 |[6eToHHBIC
CTEHOBBIE
I'OCT 6133-75
["a30HHEIC » 3 - 3,0 L5 1,2..1,5 20...25 3000 2,5 5
KaMHU
BP 100.20.8
bopToBBIE Ha mogmone 1 - 1,0 L5 1,2..1,5 20...25 3000 2,5 5
KaMHHU
BP 100.30.15
1Bk%6v3 To xe 6 0,6 3,0 1,5 1,2..1,5 20...25 3000 2,5 5
[IOKOJIbHBIC
50x20x7
HakpniBHbIC » 4.6 - 24..3,6 1,5 1,2..1,5 20..25 3000 2,5 5
[DEeMOHTHBIC
KaMHH
ITPMJIOXXEHUE 7

CIIOCOBBI OIIEHKY THTEHCUBHOCTH BUEPAIITMOHHOI'O BO3JIEMCTBUSA
1. Ouenka napamMeTpoB IO YCKOPe HUIO

OCHOBHBIM KpUTEpPHEM, XapaKTepU3YIOIIMM pPEKUM YILUIOTHEHUsS OETOHHOM cMecH, SBISETCS
MaKCUMAalIbHOE yAapHOE YCKOPEHHE «, TpPH HaxXOXKICHUU pabdoyero opraHa B KpalHEM HUKHEM
MOJIOKEHUH, KOTOPOE JIOJKHO OBITh OOJIbIlIE YCKOPEHUS d,, COOTBETCTBYIOIEIO BEPXHEMY IMOJIOKEHUIO
pabouero oprana. [Ipeobnaganue a, Hax a, CIOCOOCTBYET YCKOPEHHIO MpoIecca YIJIOTHEHHS, TaK KaK MpU
a, > a, CMEChb HCIIBITHIBACT JOMOJHUTEIbHBIC HANPSHKEHUS CXKATUS, YEro HET MPU CHUMMETPHUYHBIX
(rapMOHHMYECKHX) pEeKUMaxX KojaeObaHnuii. Acummerpusi konebanwit a,/a, = 2..6 TpU 3HAYCHUU
MaKCUMaJbHOTO yckopeHus a,= 60...80 m/c?.

UucnenHble 3HaYCHUS YCKOPEHUM @, U @, B 3aBUCUMOCTH OT KaTEropuil cMecei M 4acToT KoJieOaHUM
npuBeaeHb! B Tadu. 11.7.1.

2. OnpenejieHMe MHTE HCHBHOCTH BUOPALIMOHHOI0 BO3/1e iCTBHA 1O YA€ JIbHOI MOIIHOCTH KOJeO0aHui

[Ipu oreHKe WHTEHCUBHOCTH BUOPAIIMOHHOTO BO3JCUCTBHUS MO YIACIBHOM MOIIMHOCTU KOJEOaHU,
MPECTABJISIONICH COO0M OTHOINCHUE MOJIHOTO KOJTMYECTBA DHEPTHH, MOCTYIAIOIIEH OT paboyero opraHa
MalMHBI B OETOHHYIO CMECh, K Macce (GOpMyeMOro W3Jeius, HEOOXOAMMO YIHTHIBATh HAMPABICHHOCTh
KoJIeOaHUM, cxeMy pabOThl MaIMHBI, XapaKTEPHU3YIOIIYI0 €€ B3aMMOJICHCTBHE CO CMECHIO, COOTHOIICHHUE
BEJIMYNH BBIHYKIAIOIMX U YACPKUBAOIMX (BKIIOYAs TPUTPY3) CUIL.

PacuerHble cxeMbl pabOTHI BUOPAIIMOHHBIX OCHOBHBIX (JOPMOBOYHBIX MAIIIMH IMPUBEACHBI HAa PUCYHKE, a



nmapameTpsl B Ta6a. [1.7.1 u I1.7.2. Y nenpHas MOIHOCTH KosieOaHuil P ompenenseTcs mo Gopmymnam:
a) B CiIydae, Korja pabouue OpraHbl MallMHBI COBEPIIAIOT HOpMalbHBIC (OOBIYHO BEPTUKAIBHBIC) IO
OTHOIIICHUIO K MIOBEPXHOCTH U3JICHS KOJIeOaHu s, M?" ¢

__ . . 2- 3
P=ky kU - o . I.7.1)

0) TO K€ TIPH KacaTeIbHBIX (0OBIYHO TOPU30HTAIBHBIX) KOJICOAHUSIX, M?" €

P=k -k -U-90-f. -®

ok Usg-Ir (I1.7.2)

rae U - ammmmtyga koneOanuii pabouux OpraHoB IPH OTCYTCTBHH OETOHHOM CMECH, ONpeaec/ICHHAst
663 y4ue€Ta BJIUAHUSA dKCCTKOCTU OMMOPHLBIX 3JICMCHTOB, MM

U=k/m,

rae k& - MOMEHT JiebanancoB BUOPOBO3OYAUTES, KIM;

m, - Macca BUOPUPYIOIIMX YacTeH, KT;

W - yIJIOBas 4acToTa BUOpUpOBaHUS, C';

k, - xkoa(ppuieHT, Xapakrepusyroumid MOJEe3HOE JEHCTBUE MAIMHBI (32 ATAJOH NPUHUMACTCS
BHOpaIMOHHAs NJIOLR/IKA C BEPTUKAJIBHBIMU KOJeOaHUSIMU, JJ1s KOTopoil k,= 1);

k,- koa(pureHT, 3aBUCAIMI OT CXeMbl YCTpOMCTBAa MAalMHbBI, HaJIM4YUs MPUTPY30UHBIX
YCTPOMCTB, COOTHOIICHHS Macc 00pa3ylolX e 3JIeMEHTOB;

g - YCKOpEHUe CUJIbI TSHKECTH, M/C%;

f7- kodpdunneHT TpeHus 6eToHHo# cmecu o metamty (f; = 0,10...0,12).

Tabmuma I1.7.1

Pe:xum ¢popmoBaHusi 0€ TOHHBIX cMeceil pa3IMuHOI y1000yKJIaAbIBA€MOCTH BePTHUKAJIBHOM
BHOpanMeil ¢ CAMMETPUYHBIMH M ACHMMETPUYHBIMH IlepeMeHHBIMH M OCTOSTHHBIMH NapaMeTPaMHu
NPU ABYXCTAAMIHHOM () OpPMOBAHUU

Cramist
Kectkocth DopMooOpazoBaHe YIIOTHEHHE
6etoHHOI cMecu, |  YactoTa Yckopenne | Acummertpus | YactoTa Yckopenue AcCUMMeETpUst
£, T a, g a,/a, £,T'n a, g a,/ a,
Bormie 25 10...15 2,0..2,5 1 15 2,5..3,0 5.7
25...30 35..50 1 50...75 4..6 1
10...15 2,0..2,5 1 40...50 5.7 1
15 2,5..3,0 5.7
10..25 10...15 2,0..2,5 10...15 2,0..2,5 3.5
25...30 3.4 40...50 3,0..4,0 1
10...15 2,0..2,5 1 10...15 2,0..2,5 3.5
25...50 3,5..50 1
5..10 10...15 1,5..3,0 1 10...15 2,0..2,5 2.1
25...30 2,0..3,0 40...50 3,0..4,0 1
10...15 2,0..2,5 2.1
10...15 1,5..2,0 25...30 2,5.35 1
10...15 1,5..2,0 10...15 1,5..2,0 2.3
1
IlommxHOCTS 2...5 25..30 2,0..3,0 1 40...50 3,0..4,0
cM 10...15 1,5..2,0 2.3
10...15 1,5..2,0 25...50 2,5..35 1
Tabmumna I1.7.2

Yka3zanusi no onpeaesjieHuI0 BeJanunn K, u K,



KosdbdurmenTs!

2
mg JU -w

Tun momaaxu K, K, K,

pu Q,°™ mpu O, =0
BuOpamnoHHass ¢ BEepTUKAJIbHBIM 1 . 1 . 1
B030y:KneHneM (cxema 1 puc. I1.7.1) 0,37 —2-. . 0,3—0—. _

Mo 1 M5 Mo 1 M5

m6 mB
'Y mapHo-BuOpanmonnas (cxema 2 puc| 14 m 1 m 1
[1.7.1) npu uactote 150 ¢ p - 1,6 —2—. .
Mo | Ms Mo | M5
To e npu yactote 150 ¢! 1,2 m, m,
'Y napHO-BHOparoHHAs momankg 1,2 m 1 75 % OT MOy YEeHHOTO
(cxema 3 puc. I1.7.1) mpu wactoTe 150 g 22 . - npu
_ m
1 7] [1 i m6 ][1 n m6 + mg ] Qn = Q”nm
To e npu yactote 150 ¢! 1,0 My mo
Y napHO-BHOpaIMoHHas wionankyd 1,0 M 1
o TN

(cxema 4 puc. I1.7.1) npu yactoTe 150 g 0,9 : . ”
1 Mg + Mg mg +ng, mg

I+ > 1+

mg Mg

KymaukoBast miomaaka (cxema 5 puc h,ghg
M.7.1) P=08=0
BuOpammioHHass C TOPHU30HTAIBHBIM m,) q-f
BO30YXKICHHEM Ky-K, = (4 + _"j i

* dopmynbl [y onpexaeneHuss K, COOTBETCTBYIOT Cily4asiM OITMUMAJIBHOTO BbIOOpa JKECTKOCTH W BEJMYHMHE O00XKaThs

MPWKUMHBIX IPYKHH B cxemax 2, 3 u 4 (puc. I11.7.1).
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Puc. I1.7.1. Cxembl BUOpaLIMOHHBIX (GOPMOBOYHBIX MAIIMH

..j

Benmuunne! k, u k, BBIYUCISIOTCS B 3aBHCHUMOCTH OT PAacyeTHOH CXeMbl (JOPMOBOYHOW MAIIMHBI T10
ykazaHusM Taba. [1.7.2.

OreHKka WHTEHCHBHOCTH BHOPAIMOHHOTO BO3JCHCTBHS MO YACIBHOW MOIMHOCTH KoJeOaHHi
MO3BOJISIET TPOBEPUTH TEXHOJIOTMYECKHE BOZMOKHOCTH JICUCTBYIOIIEH MJIM pACCUMTATh IapaMeTpbl HOBOM

BHOpaMOHHON (JOPMOBOYHONM MAIMHBI, UCXOJS M3 OCHOBHOW 3aBHCHMOCTH, CBSI3bIBAIOLICH Y/IEIbHYIO

paboTy, MPOU3BOAMMYI0 MAIMHOM € yn0OOYKIaIbIBAEMOCTBIO CMECH, BBIPQXKEHHOH YIeIbHOW paboToi
YILIOTHEHUS W.

, (IL.7.3.)
e ¢, - Tpebyemasi Mpoa0JKUTETPHOCTh BUOPHPOBAHHSL.

OmnpeneneHue ynenbHOW pabOTHl YIJIOTHEHHS B OOIIEM cilydae JOJDKHO TPOM3BOJUTHCS B
1abopaTOPHBIX YCIOBHSX, KaK TMOKa3aHO Hroke. [Ipu oTcyrcTBHM 1abOpaTOPHBIX JaHHBIX MOXKHO



MMOJIb30BATLCA OPUCHTHUPOBOYHBIMU JaHHBIMU, IPUBCACHHBIMU B Tabm. 11.7.3.

Benmmunna P jomkHa ObITH B JTI000M Cilydae HE MeHee MpeebHbIX 3HaYeHHH, yKa3aHHBIX B TaOIL.
I1.7.3.

Tabmuma I1.7.3

Y1000 yKIabIBAEMOCTH CMECH MUHHUMAJIBHO J0TTY CTUMas
Kectkocts mo TOCT Hupaeke cMecu no VYrnensHas paboTa yJleNbHas MOIIHOCTb KOJIeOaHui,
10181.1-81, ¢ T"OCT 7473-85 VIDIOTHEHHS, M2/C? m?/c?
4 II-1 50 0,5
5..10 K-1 50...200 1,0
11..20 xK-2 200...300 2,0
21..30 K-3 800...400 4,0

[Ipy onieHKe TEXHOJIOTMYECKUX BO3MOYKHOCTEH NEHWCTBYIOUICH MAIlMHBI pPacdeT YAEIbHOW MOIIHOCTH
KoJie0aHU I POU3BOAUTCS 11O CIIEAYIOLICH cxeme:

M0 macnopry (C MPOBEpKOl B HaType) OINpPENeNsIoTCsS 4acToTa KojleOaHWW w, MOMEHT JebalaHcoB
BHUOparopa K ¥ nojHas Macca BUOPUPYIOLMX YacTeil 71,; BBIUMCIISIETCS] pacyeTHas aMILINTY/1a KOJIeOaHUH;
B COOTBETCTBHMH CO CXeMOW MalmHbI 1o Tabum. 11.7.2 onpenenstorcs KoapHuLUeHTsl k, U k,; 10 MysiaM

(I1.7.1) u (I1.7.2) BEMHCIsETCA yAeAbHAS MOIHOCTE Konebanuii £ ; 1o 3a1aHH0# MOIHOCTH KoneOaHui B
cootBeTcTBUU C (opmynoit (I1.7.3), ompenensieTcss MUHUMAIbHAS TPOJIODKUTEIIBHOCTD YIUIOTHEHUS H
yCTaHABIUBAETCS PeXUM (POPMOBAHUS C YUETOM MPOJOKUTEIFHOCTH BCEX TEXHOJIOTUYECKUX OIEparui,
MMPON3BOANMBIX OTHOBPEMEHHO C BI/I6pI/IpOBaHI/I€M.

[Ipu BrIOOpE MapaMeTpOB MPOEKTUPYEMO (POPMOBOUHOMN MAIIMHBI MOPSIIOK ONEPALINI CIIEYIOIIHIA:

Ha OCHOBAHHUU HUMCHOIIUXCA OIIBITHBIX HAaHHBIX BBIGI/IpaeTCSI OnTHUMaJIbHas 4acToTa BI/16pI/IpOBaHI/ISI B
cooTBeTCcTBUH ¢ Taoa. I1.7.4;

Tabnuma I[1.7.4
PeKOMeH}IyeMbIe JacToThl BI/IﬁpHp()BaHI/IH
Tun u pacyeTHas cxema MaIIdHbI C PexoMeHyemMble 4acTOTHI,
pEeAHSIS TOJIIMHA CJIOSI CMECH /1, M
(puc.I1.7) KOJI/MHUH
BuOparmoHHbIC TUIOIA KK 0 cXeMe | h=0,10..0,3 2800...3000
ToHKOCTeHHBIE NIPH cHell. 000CH. MEHee 3000...4500
0,1
'Y napHO-BHOpaIMOHHEIE TIO cxeme 2-4 Bonpme 1 900...1200
0,5...1,0 1500
10 0,5 1500...3000
BuOparmioHHbIE ¢ TOPU30HTAIEHBIM Bosbie 0,5 menbine 1500
BO30YXKICHUEM 0,2...0,5 3000...1500
n0 0,2 3000
KynaukoBbie HezaBucumo ot BBICOTBI 200...300
BuOpomraMITsr [pu rmyOuHE MOTPY KEHHUS:
10 0,5 2800...3000
6oiee 0,5 1500
10 3aI[aHHOI>'I YHGHLHOﬁ pa60Te YIJIOTHCHUA " 3alJaHHOMY TCXHOJIOTHYCCKHUM ITPOLECCOM BPCMCHU
VIJIOTHEHUS f, HAXOJUTCSl He0OXoAuMasi yJelibHas MOLIHOCTh KoJIeOaHU I ; 10 3aJIaHHBIM k), k, u w

¢ momonpio Gopmyn (IL7.1) unu (IL7.2) BeIYUCIIETCS BETMYUHA aMILTUTYbI Konebanuit U
B 3aBUCHMOCTH OT MPHUHSITON CXeMbl (DOPMOBOYHOM MAIMHBI BBIYUCIISIOTCS ONITHMAIIBHEIE ITapaMETPhI

CTaTMYECKUX IPUTPY30YHBIX YCTPONCTB MO CIEAYIOIIMM GopMyiaM:
JUTs BUOpAITMOHHBIX ILIOMIAIOK C BEPTHKAILHBIMH KOJIeOaHUSIMU

; (IL.7.4)

JUTSl yIapHO-BUOPAIIMOHHBIX TJIOMIAI0K



* *
m m., +m
o) = —2—-|098F, —m,; - g —"——*

m, +m mg
o tm, s (IL7.5)
* JIpuBeieHHast Macca OETOHHOM cMecH.

HaxoAUTCAd HEOOXOTUMBIM MOMeHT JebanaHcoB BuOparopa K u morpeOHas MOIIHOCTH ABUTATEseH
MAaIlMHBI.

[To aTUM XapakTepucTUKaM BBIOMPACTCS IO KaTaJIOKHBIM JIAHHBIM Ta WJIM MHAs MalllHA.

[lpu ompeneneHuu mnapamMeTpoB BUOPOIITAMIOBAJIBHBIX YCTAaHOBOK B JIONOJHEHHE K pacueram
VILIOTHSIIOIIEH CIMOCOOHOCTH BHOpoIITamMna MPOU3BOAUTCS pacueT Ha TMOTPYKEHHE IIyaHCOHAa U
omnpenensercss HeoOxonMMoe BpeMs ¢, ToOrpyxeHus. PacueTHas MpOJOJDKUTENBHOCTh IIpoliecca
dopMoBaHUsI BBIOUpAETCA TyTEM CPAaBHEHHS BEIMYUH £, ¥ {, U TPUHUMAETCS paBHOW OOIBINEH U3 HUX.

B naGopaTopHBIX YCIOBHSIX OIpEIEIeHUE YIACIbHOW paboThl YIUIOTHEHHS OETOHHBIX CcMecel
pEeKOMEeHJyeTcs MPOM3BOAUTH Ha oOpasumax pasmepamu 20920920 cm. Jlng 3Toro Moxer ObITh
UCIIONb30BaHa Jio0asi abopaTopHas BUOPOIUIONA/IKA, OCHAIMICHHAS ITHEBMATUYECKUM WU JIPYTHEM
O€3BIHEPITMOHHBIM MIPUTPY30M, BEIMYMHA KOTOpOTO ompenensercs no dopmyne (11.7.4). Jlng crangapTHOH
nionaku ¢ ammumtynod U = 0,5 MM u dactoroil konebanuii n = 3000 koI/MUH TPUTPY3 CIEIyeT
npuHUMaTh paBHbIM 17...19 xr. Ha nnure npurpysa yctanaBiauBaeTcs 000N MOKa3aTeNlb YPOBHS CMECH,
obecrieunBaOIMMi TOYHOCTH oTcuera 0 0,2 MM (oK, mporubomMep, Meccypa u T.I.). B ciaydasx, xorma
KOHCTPYKIIUS YCTAHOBKH HE JOMYCKAET HEHTPATBbHOIO PACIIOIO0KEHUS TOKa3aTeNsl YPOBHSI, YCTaHABIUBAIOT
CUMMETPUYHO 10 OTHOIIEHUIO K ITIaBHBIM OCsIM oOpasiia /1Ba nmpubopa: ykazaTellb YpOBHSI B 3TOM CiIydae
OTIPEIENIAETCS MOJIYyCYyMMON OTCUETOB MO 00ouM mpubopam. CMech yIIoTHsETCs 0e3 MpUrpysa B TEUCHHE
10 c. 3arem BKIIOYaeTCs B pabOTy MPUTPY3 U 3aMedaeTcsl BpeMs f, OT Hadajla BUOPHPOBAHHS [0
MpEeKpaIieHs TOHMKEHHSI YPOBHS cMecH (MOMEHT MpeKpalieHus: ocaiku Gukcupyercs Toraa, korna 3a 10
C YPOBEHBb CMeCH He omyckaercs 6osee yem Ha 0,2 Mm).

VnenbHas paGoTa yrnotHenus /¥ 6eToHHOI cMecu ompeensercs o GopmyIe

. (I1.7.6)

rae U - amnutyna kojebanuii BUOporuiomaaku ¢ Gopmoii, Ho 6e3 6eTOHHOM cMecH;
Q; - Bec OCTOHHOM CMecH;;
Q, - Bec BubOpupyronmx yacteit (Bkiouast hopmy) 6€3 0eTOHHON CMECH.

3. OueHka mapaMeTpoB MO y/AeJIbHOH MOIIHOCTH K0JIe0aHUii NPU y4yeTe BOJTHOBBIX MPOLIECCOB B
0e TOHHOM cMecH

YaenpHas MOIHOCTD KoJieOaHU IIpu TAPpMOHHYCCKOM PCIKUME BI/I6p0y1'IJ'IOTHeHI/I5{ OIIPCALCIIACTCA
3aBUCHUMOCTBIO

, (I.7.7)

rae b - ko3(pPUIUEHT, YYUTHIBAIONMI BOJHOBBIE MPOIECCHl B OETOHHON CMeCH, 3aBUCSIIMI OT COCTaBa,
BBICOTBI CTOJI0a M aKyCTMUECKMX CBOMCTB (CKOPOCTH pPAacCHpOCTpaHEHHS BOJH U KOd(uIMeHTa
3aTyxaHus) cmecu. KooddunueHt b Qusnueckun ompenensieT YpOBEHb BOCIPUSATHS SHEPTHH
00BbEMOM CMECH, XapaKTepu3ysl TAKUM 00pa30oM aKTUBHOE COIIPOTUBIICHUE KOJICOAHUSIM;
U,- amnutya kojaeOaHuit pabodero oprana BUOpOMaIMHbI ¢ y4eTOM OETOHHON cMecH

U,=Uk,
I'ne U - amnuuTtyna xkosnebaHuii pabodero oprana 6e3 yuera OETOHHON CMeCH;

k, - KO3(hdULIHEHT AMHAMUYHOCTH BUOPOCHCTEMBI «pabounii OpraH - cpeay.
Uucnennble 3HaueHUs kodpduineHToB b u k, npuseaens! B Tadbnuue [1.7.5.



Ta0muma I1.7.5

BricoTa cTonba cmecw, BonHOBO# K03 ¢ prmmeHT Kos ¢ pumment nuaaMmraHoCTH
m b k,
0,2 0,15...0,25 0,83...0,70
0,3 0,75...0,65 1,26...1,46
0,4 0,16...0,05 1,04...1,07
0,5 0,10...0,20 1,00...0,90

Ilpenens! 3HaueHus s kod3(pduIUeHTOB b U k, NPUBEICHBI U3 COOTHOLICHUS Ul MOJIBUXKHBIX U
KECTKUX cMecer. [ onmpeneneHus mapaMeTpoB YIUIOTHEHUS YMEPEHHO JKECTKHX CMeceil TPUHUMAIOTCS
cpenHue 3HaYeHUs b u k.

Bemnunna P, obecreunBaromas HeoOXOAMMBIE YCIOBHS IS YILIOTHEHUS CMECH, HAaXOAUTCS B
npenenax 0,4...2,0 Br/kr. Menbiime 3HaueHHUS COOTBETCTBYIOT u3nenusM BbicoToi 0,1 < /& < 0,2 wm,
dopMyeMBbIM U3 MOJIBHMKHBIX cMecel Oomnbime - uzgaenusMm Boicotoit 0,2 < & < 0,5 M, dopMyeMbIM U3
JKECTKHX CMECEH.

Uucnennble 3HaueHus kKoddpuiimenta k, BHeceHbl B Tabauiy [1.7.5 s oTHOLIEHUS Macchl OETOHHOM
CMECHU m,; K Macce KoJIeONIOIMMXCs YacTel IIOMRAIKY M1, U Macchl GopMBI 71,

m;/ (m,, +m,)=0,,3.

C yBenmM4YeHHMEM OTOrO COOTHOIIEHHsS 10 3HaueHus 0,7 (MakCMMalbHOIO, BCTPEYANOLIETOCS B
IIPOM3BOJICTBEHHON TMpakTHKe) Kod(ppuimeHT k, ymeHbimaercs. Ero BenMUMHY MOXXHO ONpPEICTUTH IO
3aBUCHUMOCTHU

knn= (k0,3_ n 0905)9
rae = 0...4 - TOpsIAKOBBI HOMEP OTHOILICHU S
mﬁ / (mK.ll + mqb)‘

s 3nauenus 0,3 n = 0. Hanpumep, HeoOX0AMMO BBIUMCIUTH 3HaUeHUE k, 11 otHomeHus 0,6 mpu
dopMoBaHum u3aenus Beicotoi £ = 0,3 M (0eToHHast cMech - xecTkast). M3 1adm. [1.7.5 nna h = 0,3 m K =
1,46. Torga k%= 1,46 - 3:0,05 = 1,31.

VY nenpHas MOIHOCTH KOJIe€OaHUM MPHU yIapHO-BUOPAIIMOHHOM PEXUME YILIIOTHEHUS
0,9U,, a,(1+k,)

T -k,

P =

: (I1.7.8)

rae U, - OCpeTHEHHOE 3HaYECHUE aMILIMTY bl KoJIcOaHui (IoTypa3Max KojaeOanuii);
T - nepuoJ1 KonebaHuii;
a, - yIapHOE€ YCKOpPEHHE MPU HaX0XKJIEHUH pab0vyero opraHa B KpaifHeM HUKHEM MOJI0KEHUH;
k, - xoO(ppuIMEHT aCHMMETPUH YCKOPEHUSI KOJIeOaHH .
COOTHOIIIGHUST MEXAYy aMIUTUTYAOH W YacTOTOM KojeOaHWii, Hamboyiee 9acTo BCTpeyaronmecs B
MpaKkTUKe, NpuBeseHbl B Ta0d. [1.7.6.

Tabmuna I1.7.6

YactoTa KoneOaHUH, AMIumTy 12 KoJieOaHwi
1/c U,, MM
157 0,8...1,2
250 0,6...0,8
314 04...0,6
I[MPUJIOXEHUE 8
OIIPEJAEJIEHUE TEXHOJOI'MYECKUX ITAPAMETPOB U PACUET BUBPAIIMOHHBIX
IVIOIAIOK

1. MeToauka u MMpuMep pacueTa BI/IGPOHJIOHIa)IKI/I C BEPTUKAJBbHO HANIPaBJECHHBIMU K0JIe0aHNuIMU

1.1. UcxooHble naHHEIE.



TpeOyeTcst ompenenuTh OCHOBHBIE MapaMeTpbl BUOPOIIOMAAKA Uit (GOpMOBAHUS Kele300€TOHHBIX
IUJTUT ATUHOM [/ = 6 M, mmpuHo#t b = 1,5 M u BeicoTO# & = 0,3 M. M3nenue dGopmyeTcs: U3 MaIOMOABUKHOM
O6eToHHOM cMecu TIOTHOCTRIO p = 2000 kr/M’. HeobxoamMmas aMminTyAa U 9acToTa KojiebaHui pabodero
opraHa BeIOMpaetcs no tadauie: U, = 0,6 MM, yrioBas yactoTta kosebanuii w = 314 ¢

1.2. OnpenensieM KOIEOIOIIYIOCS MacCy CHUCTEMBI.

Macca dopmyeMoro u3aenus

m;=p - V=2000"2,7=5400 kr. (I1.8.1)
Macca opmbl
m, = (0,6... 1,0) m, = 5000 kr. (I1.8.2)
Macca koe0IIoIMXCs YaCTeN MIIOIIAIKH:
a) 6JI0YHON KOHCTPYKIIUHU
m,=(0,2...0,4) - (m, + m,); (T1.8.3)
0) paMHO# KOHCTPYKIIUU
m,=(0,6...1,0) " (m, + m,); (I1.8.4)

B nannoM nmpumepe npuHaATa 6J104Has BUOPOILIONIAIKA
m,=0,25(m, + m;) = 0,25(5400 + 5000) = 2600 k.
[onnas xoneGuronasics Macca

m,,,,=m + m,= 13000 xr, (I1.8.5)

rnem=m,+ m,.
1.3. HaxomuM cyMMapHBIi CTaTUUECKHH MOMEHT Macchl Jie0amancoB
u, m,,. _ 0,6- 107 -7600
ka 1,46

myry =

=3,123 krm, (I1.8.6)

rae kodduunent k, B3t u3 Tadu. 1L7.5.
1.4. BeruucinseM CyMMapHYIO ’KE€CTKOCTb OIOp BUOPOIIIOIAIKH, UCXO/ U3 YCIOBHS BUOPOU3OIISILINU:

Cy= w2 m,,, = (44,86 13000 = 2,6 10" H/m, (11.8.7)

rJe w, - COOCTBEHHas 4acToTa KojebaHuil BUOPOIIONAIKH
w,=w/(7...10).
1.5. OnpenensieM aMIUIMTYTHOE 3HAYEHUE BHIHYKIAIOIIECH CHITBI
Fo=my,r,w*=3,123-314*=30,79-10* H. (I1.8.8)

1.6. YcranaBinuBaeM MOIHOCTh PUBO/Ia BUOPOILIONIAIKH

, (11.8.9)

rae P, = 0,5F, p"d,; w - MOIIIHOCTb Ha TPEHKE B MOAIMITHUKOBBIX Y3/1aX IIOIIA/IKH,
WL - YCIIOBHBIN KOA(PPUIIUEHT TPEHUS TSl TOIMITHUKOB;
d, - InaMeTp IeHKH Bana MoJ| HOANMITHIKOM.
MormmHocTh Ha Kojie0aHus BUOpOILIon@Iku, Bt

PKOJ‘l: 1/4vF0-U0’, (H8.10)

rae U, - aMiumTyna kojae0aHuii BUOPOILIOMAAKA (TIPU Y4eTe TOJNBKO PEaKTHBHBIX CHII, TaK KaK IJIOMIAKA
paboTaet B 3ape30HAHCHOM PEKHME), M.



. my;
— 070
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e a - KO3(QPUIIMEHT BIUSHUS PEaKTUBHBIX CUJI COMMPOTUBIIEHUS OeTOHHON cmecu (Tabm. [1.8.1).

Ta0Omumna I1.8.1

YuciieHHbIE 3HAYeHUSA KO3} PunueHTa 0

Bricora cTosda cmecH, CMech
II. M MaJIOTIO IBHYKHAS YMEPEHHO JKECTKAS JKECTKAS
0,1 0,99 0,95 0,9
02 0,7 0,65 0,6
03 -0,8 -0,75 -0,7
04 -0,13 -0,1 -0,09

1.7. MomHOCTh Ha YILIOTHEHUE O€TOHHOU cMmecH, BT

P=m -P=m.- U? wh

> =my mg-0,5b-Uj -w (1.8.11)

3HaueHUsI MOIHOCTHU MPUBOJA BUOPOTUIOMIAJKA C YI€TOM BCEX BUAOB COMPOTHUBIICHUS OMPEICISIOTCS
MOCJIe KOHCTPYKTUBHOM MPOPaOOTKH BHOPOTIIIOIIA IKH.

2. MeToauka M mpuMep pacdeTa yAapHO-BHOPaLMOHHOM IUIOIIAIKH € 3aKpeIlJieHHOH (opmoii

2.1. UcxonHble JaHHEBIE.

OmnpenensieM OCHOBHBIE IMapamMeTphl BHUOPOIUIOMIANKA A (OpMOBaHUS M3AETUS UTMHON [ = 5 M,
nmpuHoit b = 2 M u BeicoTolt / = 0,5 M. beronHast cMech - yMEPEHHO JKECTKas, I0CTUTaeMast TNIOTHOCTD P
= 2400 xr/M’. HeoOxoaumeIii momypa3max kojiebanuii padouero oprana U, = 0,75 MM, KpyroBasi 4actoTa
ero konedanuit w = 157 ¢’.

2.2. OrmpenenseM yCcIOBUSA, 00€CHEYMBAIOIME YCTOMYMBBIA  yIapHO-BHOPAIMOHHBIH  PEXUM
kosiebanuii. OH 3aBHUCHT OT ABYX O€3pa3MEpHBIX MapaMeTpoB g U &.
g= (m, +m,)-g
(I1.8.12)

. (11.8.13)

®u3nuecKnil CMBICI TapaMeTpa ¢ 3aKI0YacTCs B YCTAHOBJIEHUHU COOTHOILIEHUS Beca cucteMbl G. = (m,

+ m,)g K aMIIUTylAe BBIHYKAatomeld cuiibl F,. Tlapamerp & onpenensitoT COOTHOIICHUEM COOCTBEHHOM
9acTOTHI KOJICOAHHI CHCTEMBI TIPH IBUKCHUH €€ B KOHTAKTE C OTPAHHYHTENIEM K BBIHYKJIAIOIICH YaCcTOTe

9

rre C - KeCcTKOCTh OrpaHUunTeNeH KoneOaHui (YIpYruxX MpoKIaoK, 3aKpenIeHHbIX Ha BUOPOOIIOKax);
m,, =m, m,/(m,+ m,) - IpUBeJiCHHAs Macca CUCTEMBI (1, - Macca KoJICOIIOIMXCA YacTel MIIOMAIKHA, /M,
- Macca OPMEBI C YIETOM MTPUBEICHHON MacChl OETOHHOW CMECH) K BRIHYK/AIOIICH 4acTOTe
w,E=w, /w.
UucneHHble 3HaYCHHS ¢ U & sl 00eCreYeHsl YCTOMYMBOTO yapHO-BHOPAIIMOHHOTO PEKUMa HAXOUM
B Mpejenax:

09<g<Ll5,
13<g<16.

B t1abn. I1.8.2 mpuBeneHbl 4YHMCICHHBIE 3HA4YEHUS KOI(MDHUIITMEHTOB, XapaKTEPU3YIOIIMX YCHUJICHHUE
amrutynsl (k,), ckopoctu (k,), yckopeHus (k,) BUOpOIJIONAJKM M BpPEMEHM KOHTaKTa (GOpMBI U



BHOpOOIIOKA T, COOTBETCTBYIOIIME 3HAUCHUSIM g U .

Ta6nwuma I1.8.2
IapameTpsl pacyeTa y1apHO-BMOPALMOHHBIX IJIOIIAT0K

¢ q T k, k, k, |

1,3 0,9 2,42 2,10 0,65 4,66

1,3 1,3 2,42 2,67 0,94 5,46

L5 0,9 2,09 1,73 0,94 4,19

L5 1,3 2,09 1,93 1,36 4,99

1,6 0,9 1,96 1,62 1,06 4,10

1,6 13 1,96 1,85 1,53 4,90
[Nonw3ysick qanHbiME Ta0NI. [1.8.2, mprMeM 3HaUCHUS:

q=13;5=13;k,=2,67;k,=0,94; k, = 5,46.
2.3. OnpenensieM KOJIeOMIOMMECS] CHCTEMBI: Macca OCTOHHON CMECH
m,=p V=2,4-10>5=12-10° kr.
[IpuBenennas Mmacca OETOHHON cMecH
m; =(0,6...0,8) m;=0,6-12-10° = 7,2 - 10° xr,
Macca (Gopmbl
m,=m; =7 10° kr,
Macca KoJIeOIIOXCS YacTe BUOPOTLIIONIAIKA
m,=(0,3...0,6) (m, + m;)=0,35(7,2-10°+7-10°) = 4,97 - 10° kr,
TaKuM 00pa3oM, KOJIEOITIOIHMECS MACChl CUCTEMBI
m,~m,=5"10°xr,
m,~(m,+m;)=14,2-10° k.
[IpuBenenHas Mmacca CUCTEMBbI
Ty 5-10°-14,2-10° _
Yomm,  (5+142)-100 0 7 (I18.14)

2.4. HaxonuM BBIHYXJAIOIIYIO CHITY 1 CYMMapHBIM CTaTHUECKUI MOMEHT Macchl 1e0alaHCOB:
BBIHYX/IAFOIIAS] CHJIA HAXOAUTCS U3 COOTHOILICHUS

po_(mm)g (5+14.2):10°-98
- -

=148-10"H
q 1,3

, (I1.8.15)

3HAYCHUC BI)IHY)KHaIOIIICﬁ CHJIBI MOKET OBITH IMOJIYYCHO TAKKC IO 3aBUCHUMOCTHU

(11.8.16)

Yucnennoe PaBE€HCTBO CUJI, ITOJTYYCHHBIX I10 PASHBIM 3aBUCUMOCTAM, CBUACTCIILCTBYCT O BO3SMOKHOCTU
obecrieueHus yIapHO-BUOPAITMOHHOTO PEXXIMa KoJIeOaHU M TP BBIOPAHHBIX TTapaMeTPax CUCTEMBI.

KI'C M. (TL.8.17)
2.5. OnpenensieM KO3(QPUIIHEHT yIPYrOCTH OTPAHUYUTENICH, KOTOPBIM HAXOAUTCS U3 COOTHOIICHU S

C=&m,w=(,3)y3710157"=2,0-10° H/m.



2.6. BoruncnseM Ko3(QpUIIMEHT yIpyrocTy Omop U3 YCIOBUSI BUOPOU3OIAIUY BUOPOIIIONAIKA

C=wz(m,+m)=22419,2-10°=9,6 10° H/m. (I1.8.18)
Harpyska Ha ogny onopy
3
F - (m +my)g (5+14,2)-107-9.81 _ 78510° H
n 24 , (IL.8.19)
TJIe 7 - KOJIMYECTBO OIOpP.
[Tnouaas onop npu [6] = 4,5 - 10° H/m?
3
S = £ (785107 105 =1,74-10"°
[c] 45-10 W2 (I1.8.20)

Torna BeicoTa OomOpEI 4 ipu MotyIe yrpyroctd pesunsl E, = 3.5 - 10° H/m? 6yner paBHa

6 -2
L _Es 1S=3,5 10°-174-10% o) 1o
Cl 0,4-10

M, (11.8.21)

rae C,/ - koapduuueHnt ynpyroctu onHoi onopsl C,/ = C,/24.
2.7. YcranaBarBaeM MOIHOCTH MPUBOJA.
MomuHoCTb Ha IOTEpU B OrpaHU4uTENEe, KBT

P, - sty
4n . (I1.8.22)

MoumoCTh Ha yIJIOTHEHHE OETOHHOU cMecH, KBT

By =mg-P (I1.8.23)

e P - ocpenHenHoe 3HaUEHNE YAEIBHON MONIHOCTH, BEIYUCIsieMoe 110 3aBucumMocty (I1.7.8).
MomHOCTh Ha TPEHHE B NOAIMIIHUKOBBIX y3/1axX, KBT

" 2 (11.8.24)

YuciaeHHOE 3HAYCHHE MOIIMHOCTHU IPHUBOJA YCTAHABJIMBACTCA IMOCIIC OMNPCACICHUA KOHCTPYKTUBHBIX
mapamMmeTpoOB BI/I6pOHJ'IOH_[aI[KI/I.

3. MeToauka u MpuMep pacueTa BHGPOHJIOIIIZIIIKH ¢ MHOTOKOMIIOHE HTHBLIMH KO0JI€ 0aHUAMH

3.1. UcxongHble naHHEIE.

OrnpenenuTs OCHOBHBIE MapaMeTpbl BHOPOMIOM@AAKA s (OPMOBAHHS KENe300€TOHHOW TIIUTHI C
pasmepamu: ymHOM [ = 17,94 M, mmpunoi b = 2,98 m u BbicOTOM (B cpenueit yactu) £ = 0,9 m.

Macca nutel - 10000 kr; mMacca dopmbl ¢ miromaakord - 20820 kr; vacrora konebanuit - 25 I'm;
aMILTUTY/1a TOPU30HTANIBHBIX KoJiebanuit - U = 0,8 MMm.

3.2. OnpenernsieM KOeOTIOMMECS MacChl

M, = 1,05 (m;+m)=1,05(10000 + 20820) = 32360 kr. (I1.8.25)
3.3. OnpenensieM MaKCUMAJIbHYIO BBIHYK/IAIOIIIYIO CHITY .
F,=k. m,, U;w=0,432360" 0,8 152,4>=240 10" H, (11.8.26)

TI0JTH

rae k.- Ko3(QpUIHUEeHT NpOoNopLUHOHATBHOCTH, paBHbIH 0,35...0,4.
3.4. IlorpeOHast MOIIHOCTD ABUTATEIIS

P, =k, m,,=0,632360=19,4210° Br ~ 20 xBr, (I1.8.27)

TI0JIH

rae k, - K03(GUIMEHT NPONOPUHOHANBEHOCTH, YMCIEHHO paBHbIi 0,5...0,6 Br/kr.



3.5. Beruncrnsem cyMMapHyIO ’KeCTKOCTb OTIOpP.
HeobxomuMoe KoIMuecTBo ornop
_m 32360

noan — — 8’09

m,, 4000 , (11.8.28)

Tae m,, - TPY30MOJbEMHOCTh OJTHON OTOPHI.

YauTteiBasi HEPAaBHOMEPHOCTh PACHpPENEICHHs] MAacChl MO JUTHHE (OPMBI M C TEIbI0 OOeCTIeYCHUS
YCTOMYHMBOCTH, TpUHUMaeM z = 10.

Jlonmyckaemasi >k€CTKOCTh YIIPYTHX OIOp B TOPU30OHTAIIbHOMN MJIOCKOCTH

2

. . 2
¢ ZMmaw 2860 A4 e
" 12z 1210 Him, (I1.8.29)

rae my, = m,,, - ms = 32360 - 10000 = 22360 xr.
Jlonyckaemasi 3k€CTKOCTh YIIPYTHX OTIOp B BEPTUKAIBHOM MIOCKOCTH

2

_my,wo 22360-152,4°

o =23,081-10°
[MPUJIOXEHUE 9
ONPEJIEJIEHUE TEXHOJTOIT'MYECKHUX ITAPAMETPOB U PACUET IOBEPXHOCTHBIX

MALIHWH
1. OcHOBHBIE NOKA3ATEJIH TEXHOJIOTHYECKOI0 PeKIMa

OCHOBHBIM MOKa3aTeIeM TEXHOJOTHUYECKOTO PEXMMA, OMpeelsonero 3(ppeKTUBHOCTh Mpolecca Npu
BUOPALlMOHHOM YIJIOTHEHUH, SIBIIETCA YacToTa KojeOaHUM w; YCTAaHABIMBACTCS B 3aBUCHUMOCTH OT
KECTKOCTU IPUMEHSAEMON CMECH:

IUIA CMECEN JKECTKOCTRIO 5...20 ¢ w=260...360 c';
U1t cMecel KecTKocThio 20...30 ¢ w =400...620 ¢
Ammutyna konebanui pabouero oprana U, - ycTaHaBIMBAaeTCI B 3aBUCHMOCTH OT BBICOTHI

(dopMyeMoro u3aenaus i BBIOPaHHBIX YacTOT.
Pexomennyemble 3HaueHUs BEMUUYUHBI aMIUIATYAbl U, ipuBeaens! B Tadu. 11.9.1.

Tabmumna I1.9.1

Beicota popmyemMoro uznenms i, MM Ly MM
’ w = 260...360 ¢! w = 400...620 ¢!
50 03...0,35 0,2..0,22
100...140 04...0,5 0,25...0,32
150...250 0,5...0,6 -

* TexHonornyeckue napaMmeTpbl w11 (GOPMOBAaHHSA IOBEPXHOCTHHIMM BHOpOMAIIMHAMH IIOJIy4eHBl Ha OCHOBE JAHHBIX,
IIpHUBEICHHBIX B PykoBOICTBE 10 TeXHOJIOTHH (hopMOBaHHUS kKene300eToHHBIX m3nemmH (M.: Crpoiinzaat, 1977).

MeHblMe aMITUTY/Ibl COOTBETCTBYIOT MEHBIIMM BBICOTaM M OOJIBIIMM 4aCTOTaM.
CxkopocTh (bopMOBaHWUS IS MAIIIMH MOCJIEOBATEILHOTO ACUCTBUS B 3aBUCUMOCTU OT KIacCU(UKAIIUU
OEeTOHHOI cMecH U TOJNUMHBI GOpMyeMOTo U3eNnus mpuBeneHa B Tadm. 11.9.2.

Tabmua [1.9.2
YucjaeHHbIE 3HAYC HUSA CKOpPOCTH (l)OpMOBaHI/Iﬂ
ITokazaremm™* Tosmumaa GopMyEMOro U3AEIs, MM CKopocTh GOpMOBaHUsI, M/MHUH |
5..10 no 100 2,0
0
10...15 1o 100 1,0
0
5..10 100...200 1,5
0




[Tokazaresm™* Tosmmaa GOpMYEMOTro U3AEIHsA, MM CkopocTh GopMOBaHusi, M/MUH |
10...15 100...200 1,0
0
0 Jo 100 3.4
2.3 10 200 2.3
0 Jo 100 4.5
5.6 10 200 3.4
0 Jo 100 4.5
8...10 Ji0 200 3.4

* Byncimrele - KCCTKOCTh, ¢, B 3HAMCHATCJIC 110 ABUXKHOCTDL, CM.
2. OnpeeJieHne NapaMeTPOB BHOPAIIMOHHOTO PaGouero oprana

[Tapamerpbl BHOpPallMOHHOTO pPabOYEro oOpraHa OMNPENEISAIOTCS B 3aBUCHUMOCTH OT TpeOyeMbIX
TEXHOJOTUYECKUX PEKUMOB YIIIOTHEHHSL.

2.1. lyiist BUGpOIITaMIioB U BUOPOTIPECCOB.

2.1.1. BbiOop KOHCTPYKTUBHOM CXeMBI, pa3MEpOB M MacChl pabOYero opraxa.

Haubonee mienecoobpas3noii st pabodero opraHa MamMHBI TOTO THIIA CIYUTACTCS IBYXMAacCHas cxema (
puc. [1.9.1).

Ha nwmxnell Mmacce «M» ycraHaBiuBaercsi BHOpPOBO3OyIUTENb, a BEpXHId - «M,» CIYKUT Ui
JOCTH)KEHUS HEOOXOAMMOTO CTaTUYECKOTO JIaBIICHHUSI.

Pasmepsl ¥ KOH(uUIypauusi B IUIaHE HM)KHEH Macchl COOTBETCTBYET pa3MepaM U KOH(UTryparuu
(opMyeMOro M3AETHS C YIETOM 3a30pOB MEXTY pabOoYMM OpraHoM U 6opTocHacTkoi (3...5 Mm). JKecTkocTb
YyOPYTHX 23JIeMEHTOB «C» MeXIy BepxHell M HHXHEH MaccaMM pPacCUMTBIBAeTCAd U3  YCIOBMS
BUOpouzosuu no gopmyne, H/m

_ M, w’
50...100 (IL9.1)
Cymmapnas macca M, = M + M,. (Ta6a. 11.9.3).
IIpu 3TOM, KaK SKCIIEpUMEHTAIBHO YCTAaHOBIJIEHO, M, pacrpeaessieTcsi TakuM 00pas3om, 4To
M = (0,25...0,30)S, (11.9.2)
Macca Mpurpysa
M = M - M’ (H.9.3)

[Tpu omHOMaccHOM cxeMe o Benu4uHe M, ompenenseTcs: Tpedyemasi cujia HakaTusi OC3bIHEPIIMOHHOTO
Mpurpysa

F.=M,g,

H

(11.9.4)

e g - YCKOPEHUE CHJIBI TSDKECTH.

SRS

AN

B,

1
ST

Puc. I1.9.1. Cxema noBepXHOCTHOTO YCTPOICTBA

2.1.2. Onpez[eneHHe CTaTN4YCCKOTO MOMCHTA MACChI ,Z[e6aJ'IaHCOB MpOU3BOAUTCA 11O (I)OpMYJ'IC



Mo (IL9.5)

rae U, - Ha3nadaercs mo 1abu. 11.9.1,

, (I1.9.6)

rne m, = S h - p,, - TOIIHas Macca OETOHA;
a,ud,- KOdDPUIIHEHTHI, OTpaKarOIIE 0OCOOEHHOCTH PabOThI TOBEPXHOCTHOW BUOPOMAIIMHBI.
VX 3Ha4yeHus 1715 cMecel pa3uyHON KECTKOCTH NMpuBeeHb! B Tabi. [1.9.4.

Ta6numa 11.9.3
OnpenesieHue CyMMapHOii Macchbl pado4yero oprasa, Kr
Bubpomnpecc || Bubpomrramn
BricoTa beTonHble cMecH
bopmyemoro MaJIOIIO ABIKHEIE 1 KecTkne 1 MaJIOIIO ABMKHEIE U KecTkne 1
maems H. n B MMOBBIIICHHO M B MMOBBIIICHHO M
YMEPEHHO JKECTKHE KECTKOCTH YMEPEHHO JKECTKHE KCCTKOCTH
Meusire 0,10 (0,7...0,75)S* (0,9...0,1)S* (0,8...0,9)S* (0,9...0,1)S*
0,11...0,25 (0,4...0,6)S* (0,5...0,7)S* (0,8..1,DS* + V., (0,5..1,8)S* + V...

* UucneHHbIe KO3 UIMEHTHI B CKOOKaX MIMEIOT pa3MEPHOCTh B TOHHAX Ha KBaAPaTHBII MeTp; S - momniap pabodero opraHa B
wia"e M2; V, - 00beM CMeCH, BEITCCHAEM O MPH BUOPOINTAMIIOBAHHH; P, - 00bEeMHAast Macca yIUIOTHCHHO OCTOHHOM CMECH.

Tabmuma I1.9.4
3navenns ko3¢ puIMeHTOB 4, U d,
a, d,
YactoTta =
. . BricoTa ciost 0eToHHO# cMecH h,
Beronnas cmech | KosaeOaHMiA, BricoTa ciost 6eToHHOI cMecH h, M u
-1

¢ 0,04 0,06 0,08 0,15 0,2 0,04 1006]008]|0,15[ 02

YMepeHHO KecTKast 314 -12,12 9,2 2,77 -0,53 -0,11 3,11 1,391 0,78 | 0,23 | 0,14
471 -9,51 -4,04 2,12 -0,33 | -0,007 246 (1,101 0,62] 0,19 0,12

628 -10,77 -4.6 -2,44 -0,43 -0,05 2,78 | 1241070 0,21 0,13

Kectkas 314 -11,78 | -5,05 -2,69 -0,50 -0,1 424 [ 1,89]|1,06] 031]0,19
471 -924 | -392 -2,05 -0,32 -0,04 335 | 1,491 084 0,25 0,16

628 -1047 | 441 -2,36 -0,42 -0,04 378 | 1,681 095| 0,28 | 0,18

Oco000 xecTkas 314 -11,37 | -4,86 -2,59 -0,48 -0,09 526 | 224]132]0,39]0,24
471 -8,91 -3,77 -1,97 -029 | -0,023 416 | 1,85]|1,04] 031]0,20

628 -10,11 -4.3 2,27 -0,38 | -0,033 47 12,09 | 1,18]0,35[0,22

2.1.3. OnpeneneHue MOLHOCTH JIBUTaTeNs BHOPOBO30OYIUTENS
CymmapHasi MOLHOCTh
P.= (P,-P, )N, (TL.9.7)

rae 1 - Kod(QpUIIUEHT MOJIe3HOTO ACHCTBHS MeXaHHu3Ma BUOpoB030yauTens paBubii 0,95...0,96.
MoumocTh Konebanuit

(I1.9.8)

MoumHocTh Ha TOTEPU B IPUBOLE

: (11.9.9)

rae | - koagduuueHT TpeHus kauenus, pasubii 0,05...0,008;



d, - nuameTp namdbl BHOpoBaa;
F, - BBIHYKJaro1as cuia, paBHasi m," v, W

2.2. JInsi mOBEpXHOCTHBIX BUOPOMAIIIMH MTOCIEIOBATENIBHOTO JICHCTBHUSL.

2.2.1. PaGouuii opran MalmMH MOCIEIOBATEIBHOTO JCHCTBUS BBIMOIHACTCS OOBIYHO OJHOMACCHBIM B
Bujae mnpodunbHOM mbDkU. [lomepeyHoe ceueHuWe pabOYMX OPraHOB MAIIMHBI MOCIEI0BATEIHHOIO
JeUCTBUSL TOYHO MOBTOpsieT KOHGUrypanuio mnpoduis dopmyemoro usnenus. Bubpupyemas wmacca
paccUuTHIBAETCS 1O MPUBEICHHBIM BhIIIe 3aBUcuMocTsM (11.9.1) - (I1.9.3).

MunuManpsHO HeoOxoawMasi JiauHa mpodust JeDKH  omnpenensercs mo rpaduky (puc. 11.9.2) B
3aBHCUMOCTHU OT TOJILLMHBI U3JIEIHS U JKECTKOCTH CMECH.

®opma npoduist BUOPOJIBIKU COJEPKUT KPUBOJMHEWHBIM, HAKIIOHHBIA U TOPU30HTAIbHBIA Y4acTKH (
puc. [1.9.3). JlinHa TOpU30HTATBHOTO ydacTka cocTaBiisieT 1/3 Bcelt anmuubl. [IpeBbliieHne neperHe TOuKku
KpUBOJHMHEIHOM yacTu npoduiist cocrasiser 0,54; yroin HaKIOHHON 4acTu - 3...5° mmpuHa BHOPOIBDKU
Ha 20...25 MM MeHbllle IIMPUHBI (POPMYEMOT0 M3JENHUS; YroJl HaKIOHA CTEHOK OyHKepa OT BEPTHKAJIN HE
6oiee 15...20°.

2.2.2. XKecTKkoCcTh yHNpyrux BHOpOM3OIUPYIOIMX CBs3eil «C» MOABEeCKH Macchl «M» K HecyleH
KOHCTPYKIIUU OmpeensieTcs mo Gopmysne

_ M -w?
50...100 (I1.9.10)

2.2.3. CtaTu4ecKkuii MOMEHT Macchl Je0alaHCOB M BBIHYKJAIOI@As CHJIa ONpEAeIsIoTes mo Gopmynam
(I1.9.5) u (I1.9.9) ¢ yueToM BOBJIeUEHHS B KOJIEOAHHE MAaCChl CMECH BIIEPEAM U C3a1d BUOPOJIBIKU:

m;=14"hp, S; (I1.9.11)
S=(a-0,02)1 (11.9.12)

e a - IMpUHa (GOpMyeMOro U3/AEIHS, M.

2w
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Puc. I1.9.2. I'paduk 15 onpeneneHnss MUHUMAaIbHOW JUTMHBI TPOGUIIS BUOPOIBIKU:
1-h=0,13..025m; 2 -h=0,06..0,12m; 3-h =0,05M
Paccrossaue mexnay ocsmu BuOpoBo3Oymutenedt mpuHumaercs 0,8...1,1 M, a paccTossHue OT Kpas
BHOPOIBIKU 10 ocu BuOparopa 0,3...0,5 m.
2.2.4. MoumHocTH Ha MOJJepKaHHe KojeOaHWM W Ha MOTepU B NpHUBOAEC BUOPOBO3OYAMTENS
OIIPENEISAIOTCS 110 mynam (I19.5) - 11.9.8) ¢ yuerom (IL9.11) m (I1.9.12).
2.2.5. MoumHocTs NpUBOJAa TOPU3OHTAIBHOIO IEpEMEIICHUsT pabouero opraHa pacxoayercssi Ha
nepeMelicHuEe NPHU3Mbl OETOHHOM cMecH B OyHKepe m,, W Ha IPEOJOJCHUE CHJI TPEHHUS HYDKHEH
MJIOCKOCTH BUOPOJIBIKK O OETOHHYIO CMECh!

P.=P,+P,, (I1.9.13)

MoumocCTh nepemMenieHus pu3Mbl 6eTOHHOM cmecH, BT,



, (I1.9.13)
rre V ckopocth opMOBaHMS, M/MUH;

Wu: mnp.g .(p’
rae m,,= 2500 -h2-a;

¢ - 0,7...0,8 - KOOQpUIIHEHT BHYTPEHHEro TPeHUsI OETOHHON cMecH;
g - YCKOpEHHUE CHIIBI TSHKECTH.

MomHOCTh TpEHUsI HUKHEH TIOCKOCTH O OETOHHYIO cMech, BT
w. -V

mp

P
" 60

rne W, = [F,+ (M + M) gl ¢;
¢,=0,5...0,6 - ko3pduIeHT TpeHust 6eToHa O CTallb, IPU TPOTAHUU C JUCTA, paBHbIH 0,7...0,8.
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Puc. T1.9.3. Cxema 115t onipenieieHus pa3MepoB MOBEPXHOCTEH BUOPOMAIIMHBI MTOCIEA0BATEIIBHOTO
IOEUCTBUS

3. MeToanka u npuMep pacuyeTa BUOPONPOTSKHOIO YCTpoiicTBa

3.1. UcxongHEle naHHEIE.

HyxxHO (opMOBaTh MIUTHI TOKPBITUS JOpOr pasmepoM 6?120,1 M u3 xecTkoil O€TOHHOH cmecH; p,, =
2,4 /v

TpeOyemas amnnutyaa konedanuii - 0,4 M.

Iopsnoxk pacyera.

3.2. B coorBerctBuu ¢ Tabn. 11.9.3 BweiOupaem it (opMOBaHHS THI MalMHBI - CKOJIB3SINCE
BUOpoycTpoiicTBo. YacToTa konebaHuil paboyero oprana - 314 c'.

3.3. Io rpadmky puc. [1.9.2 onpenensieM MUHUMATBEHO HEOOXOAMMYIO JITMHY JIBIKH pabodyero oprana [ =
0,6 M 1 ompenessieM IEMEHTHI TTPOQUIIS:

JUITMHA 33/IHETO TOPU30HTAIBLHOTO ydacTka - 0,2 M; mpeBbllieHne nepeaHeit Touku mpoduns - 0,05 m;
YroJ HaKIOHa TOPU3OHTAIbHOM YacTH - 3°, mmpuHa sk (a - 0,02) = 1,6 - 0,02 = 1,58 m.
3.4. ITnomaab TOPU30HTATBLHON MTPOCKITUHA BUOPOIBIKHI

§=1,58-0,6=0,948 m.
3.5. Macca pabouero opraHa

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



3.6. Jomyctumas ctpesna nporuda KOHCTPYKIUH JIBDKA BUOPOYIIIOTHUTENS
y=10*1600 = 0,16 mm.

Paccrostnue ot kpast 1ppkH 10 ocu miepBoro Bubpartopa 0,39 M, a Mmexay Bubparopamu - 0,8 M.
3.7. MakcumainbHas CKOPOCTh (OPMOBAHUS

31 =3.0,6/5-0,1-2=18
5-h-t M/MUH.

V =

3.8. XKecTkoCTh ynpyrux cssei

2853147

C = 753466

H/m = 7534,6 H/em.
[IpyHHEMas 4nCI0 NPYKUH PABHBIM 8§, ONPEIENSIEM )KECTKOCTh OAHON MPYKUHBI:
C,=5734/8="716,8 Hlcm.
3.9. Bubpupyemast macca 6ETOHHOUW cMecH
m;=1,4-0,948-0,1-2,4 =318 kr.
3.10. KoappunmenT nuHaMuuHOCTH paboyero oprana

p= ! =0,85

2
1+—3—1—8(—153)2 + §1§-0,85
285 285

3.11. Cratnuecknii MOMEHT MaccChl Je0aIaHCOB

-3
my-r, =210 285 15y

0,85 KI'C " M.

3.12. Beinyxaaromnas cuia BUOPOBO3OYIUTENS
F,=0,168 - (314)*= 13224 H.
3.13. MomHOCTE KoJIeOaHu |
P,=14-13224-0,4-10° 314 = 0,415 xBr.
3.14. TloTrepr MOIIIHOCTH B MPHUBO/IE:
P,=1/2-13224-0,008 - 0,05 314 = 0,895 kBr;
P, =(0,415+0,995)/0,95 = 1,47 xBr.

3.15. MoumocTh, TpedyeMas Ha COITPOTUBJICHUE TOPU30HTATHLHOMY TIEpEeMEIeHII0 paboydero opraHa:
a) Ha IPEOJI0JICHUE COITPOTUBIICHUS TIEPEMELICHUIO ITPU3MbI OETOHHOM cMecH

P,=31361,8/60= 0,094 xBr;

rae m,, = 25000 0,1** 1,6 = 400 kr
w,=400-9,8-0,8=3136 H
0) Ha IPeo0JIeHNE CHII TPEHUS

P, =8008 1,8 /60 = 0,240 xBr.
rne W, = (13224 +285-9,8) - 0,5 = 8008 H.
I[MPUJIOXKEHME 10
OolITUMM3AIIUA COCTABOB HEMEHTOBETOHOB

OcHoBHas 3ala4ya 1Opu OnpeAcCICHUUN COCTaBa OcToHa - HAWTH ONTHMAJIBLHOE COOTHOIICHHE €ro



KOMIIOHEHTOB, KOTOpO€ 00ecnednT 3aJaHHble CBOMCTBa OeToHa M OETOHHON CMecH MPH MUHHMAaJIbHOM
pacxojie LieMEHTa.

PaGoty no ontuMu3zanuy peKOMEeHIyeTCsl BBIIOJIHSTh B TAKOW MOCIEI0BATEIbHOCTH:

1. Onpenenenue Hanbonpieit kpynnoctu (HK) 3anmonauTens.

1.1. Jlng SKOHOMHMHM II€eMEHTa J>KEeJNaTelbHO HMEThb BO3MOXHO OOJBIIYI0 MpEAETbHYI0 KpPYINHOCTh
3aMOJIHUTEIS, HO A3Ta BEJIMYMHA OrPaHMYEHA CEUYCHUEM M TycTOTOM apmupoBaHusi wuznaenuid. [IK
3aIIOJTHUTEJIS B 3aBUCHMOCTH OT MUHHMAJIBHOTO pa3Mepa IMOMEepPeyHOro CeYeHUsl JIEMEHTa Ha3HAYaeTcsl U
cootBercTBUH ¢ Tadi. [1.10.1.

Ta6muma I1.10.1

Hpenenbnaﬂ KPYIIHOCTDb 3aMOJTHUTECJIA QJIA PA3JINIHbIX KOHCprKI[I/Iﬁ N KOHTPOJIbHBIX 06p33HOB

MaxkcuMalbHbIN pasMep 3epeH Mumams bt pasmep Pasmepsl, MM
TIOTIEPEYHOTO CEYEHHUS
3aMOJHUTEILT, MM 3JIEMEHTOB, MM pebpa kyba Ganouek
10 40?100 100 10071002400
20 65?7125 100 10071007400
40 150?125 150 150271507660
70 300?750 200 20072007800
100 u Gozee boxee 800 300 -

1.2. MakcuMaJIbHBIM pa3Mep 3€peH 3arOJHUTENS HE JOJDKEH MPEBBIATh 1/4 MUHUMAIBHOTO CEYCHUS
OeToHHpYeMOil KOHCTPYKIIMH U 3/4 HAaUMEHBILIETO PACCTOSHUS MEX/Ty CTEP>KHSMH apMaTyphbl.

1.3. Ilnutel TonumHo# 10 100 MM pekoMmeHiyeTcs OETOHUPOBATh C NMPUMEHEHHEM 3alloJHUTENCH C
HanOOJIBINECH KPYITHOCTBIO, paBHOH 1/2 TONIMHBI TUIATHI.

1.4. Ina GeroHoB BbICOKHX Mapok (600 u Gosee) ¢ Lenbio YIyqIIeHUs! UX OJHOPOJHOCTH B KayeCTBE
KPYITHOTO 3allOJHUTEINS CIeAyeT MPUMEHSATh TOJBKO MIEOEHb U3 MPOYHBIX TOPHBIX MOPOJ ¢ HauOoJbIIeH
KPYNHOCTBIO 710 20 MM.

1.5. Ilpu BbIOOpe mNpeaeNbHONM KPYNHOCTH 3allOJHUTENSI CIEAYeT YYUThIBaTh BO3MOXKHOCTHU
MMeIoIIerocst 000py1oBaHus JUlsl CMEUIMBAHU S, TPAHCIIOPTUPOBAHUS U YKIIAJbIBAHUSI OETOHHON CMECH.

1.6. Ecnu 3amosiHUTENb 33/1aH, TO CBEPSIOT He mpeBbiaeT au ero HK Bennumnny, HaiiieHHy0 10 Ta0ul.
I1.10.1.

2. HaznauyeHue ya1000yKIaAbIBA€MOCTH CMeCH

[loBhImIeHWE JKECTKOCTH OETOHHOW CMECH BCerja JaeT HSKOHOMHUIO I[eMeHTa, HO Tpelyer s
VIUIOTHEHHsT 0ojiee MOIMHOTO (OPMOBOYHOTO OOOPYIOBAHHS WM YBEIWUYEHHS ITPOJOJKUTEILHOCTH
BuOpupoBanus. [loaTtomy ynoOoykiaapiBaeMocTh cMecd BbIOMparoT mo 1adm. I1.10.2 u oKOHUYATENbHO
YCTaHaBJIMBAKOT HpO6HI>IM 6€TOHI/IpOBaHI/I€M, IIO6I/IBa$ICI> MNPUMCHCHU A MaKCUMAJIbHO JKCCTKUX IJId JaHHBIX
YCIIOBUI CMECEH.

Tabmmna I[1.10.2

Pexome HAyeMasi yzloﬁoykﬂa)n,mae MOCTb CMECH

Mupexc By nznenyst 1 MeToibl M3rOTOBJICHUS Y1000 YKIaIBIBAEM OCTh

cMeceit MOHOJIMTHBIC CoopHbie OK, cm K. c

K4 - Bubpomnpokar, 31eMeHTsl, HOpPMyEeMbI¢ 0 31 u 6onee
HeMeJICHHOM pacnainyOkoi

XK-2, |[omrotoBka mox ¢yHmamentsl WKojbplla  KaHaJIM3aLMOHHBIE,  OJIOKH 0 11..30

XK-3  |ocHOBaHUS IOPOT H I0JIOB [1IeJIeBble,  IyCTOTENBbIE  3JIEMEHTH]

MepeKPBITHH, OOpMOpHBIE  KaMHH|
(hyHIAMEHTHBIC OarmMaku
K-2, [MaccuBHble  HeapMHpOBaHHbBIE vKolouHel, cBaW, OajKW, IUIATHI 0 5..20
K-1  |cmaboapmupoBaHHBIE  KOHCTPYKIMHICCTHHYHBIE Mapi, (GpepMbl, TpyOsI
(bynmamenTsl, TOJNBI, TONOPHBIGHOPMYyEMBIE Ha  BHOPOIUIOIIAJIKE
CTCHKH), MOKPBITHE Jopor WIBYXCIIOMHBIC HAPYKHBIC CTCHOBBIG
aPOPOMOB MaHen




KOJIOHHBI, apOYHBIC U OJIOYHBIC MOCTBHI,)

OIOpHBIE YaCTH)

Munexc But v3nenvisi 1 MeTo bl M3r0TOBICHUS Y1060 vKIaIbIBAEMOCTh
cMeceit MOHOJMTHBIE CoopHbIE OK, cM XK. c
I1-2, [Lmte1, Ganky, KOJOHHBI OONBIIOTO W TOHKOCTEHHBIE KOHCTPYKIMH, cuibHO| 1..9 4 v meHee
II-1 CpeIHero cedeHusi, OETOHUpyeMble HAHACHIIICHHbBIE apMarypoi

MecTe, KOHCTPYKIHH, BBITOJHACMBIEDOPMYyEeMbIe Ha BUOPOIUIONIAKAX WIIH

[Ty TEM IT0/IBOJTHOTO OCTOHUPOBAHHUSA  [B KACCETHBIX YCTAHOBKAX
II-3, [ToHKOCTEHHBIE KOHCTPYKLHH CHIIBHO 10m
114 HACHIIIICHHBIE ~ apMaTypoil  (TOHKWHE Oomee

CTeHKH, OyHKepa, CHJIOCHL, TOHKHE

3. OnpenesieHne BOAONMOTPEOHOCTH CMeCH

Io rpaduky (puc. I1.10.1) HaxomaT BOAONMOTPEOHOCTh OETOHHOUN cMmecu (B,) U KOPPEKTHPYIOT €€ 1O

dopmyre

B=k,(B.+B),

(I1.10.1)

rne k, - KoopuIueHT, yauThIBaloMi BUA A00aBKU (IIPU KCIIOIB30BaHUU TtacTudukaropos k, = 0,9, B
ciryqae cynepriactudukaropos k, = 0,8); B, - monpaBka Ha BUJ M KPYITHOCTb 3allOJIHUTENS (€CIH
BMeCTO meOHs uctnomn3yercs rpaBuii ¢ HK = 40 mm, To B,= +10 11, B ciyuae, korga HK = 20 mwm,
t0 B,=+12 11, npu HK = 10 mm, B, =424 51; a npu HK = 80 mm B, = -12 n).
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Puc. I1.10.1. 3aBucuMOCTb y1000YKIaABIBAEMOCTH CMECH OT BOJIONIOTPEOHOCTH
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Puc. I1.10.2. T'padux mst onpenenenns B/L]

4. OnpeneJsieHrue BOAOIEMEHTHOI0 OTHOIIIEC HUSI

4.1. BononieMeHTHOE OTHOIIEHUE HaxoauTes 1o rpaduky puc. 11.10.2 wiu o gopmysie
B/~ (R,/R) (0,6 - 0,0014B) + 0,09. (I1.10.2)

4.2. B cnydae ecnu B coCcTaBe OETOHHON CMECH MPHUCYTCTBYIOT TPAaBHIl WM MEJKHU MECOK, 3HAUCHHE
BOJIOIIEMEHTHOTO OTHOIICHUSI, TTorydeHHoe 1o rpaduky puc. 11.10.2 nnu u3 dopmynst (11.10.2), ciemyer
ymHOXaTh Ha 0,9, nig mponapuBaemoro 6etoHa - Ha 0,7.

4.3. Ha3nauas BOJOILIEMEHTHOE OTHOIICHUE, CIIEAyeT YYUTHIBATh TMpenenbHoe 3HadeHue B/,
omnpenensiemoe 1mo tadu. [1.10.3 B 3aBUCHMOCTH OT YCIIOBHH MOCIEAYIOIICH dKCIUTyaTalliyi OeTOHa.

Tabmmna I[1.10.3

Makcumasbhblie 3HadeHUus1 B/L] nJ1s1 6e TOHOB pa3jiMUHBIX YCJI0BUIl CIyKObI

VYcnosus ciy>x0b1 6eToHa

Betonnrie n
MaJoapMHUpOBaHHBIE
MAaCCHUBHBIE KOHCTPY KU

1. B moqBo IHBIX YaCTAX:
HATIOPHBIE COOPYKESHUI
Oe3HaoPHEIE COOPYKEHUS

B CYpOBOM KJIMMATC
B YMCPCHHOM KJIMMATE
B MATKOM KIIMMAaTe

BOJIOM.

2. B3one NEPEMEHHOTI'O TOPHU30HTA BOJBI:

3. B HaIBO IHBIX YaCTIX, MHOTIA OMBIBAEMBIX

KenezobeToHHbIE
KOHCTP YKIHH
Mopckast Boga] IlpecHast Bona
0,55 0,60
0,60 0,65
0,50 0,55
0,53 0,57
0,55 0,60
0,65 0,65

Mopckast Boga | IIpecHast Boia
0,60 0,65
0,65 0,65
0,55 0,60
0,57 0,62
0,60 0,65
0,70 0,70

* Cormacao I'OCT 8424-72 «beToH NOPOXHBINY CleAyeT MPUHUMATh [UIA OJHOCIOWHBIX M BEPXHETO CIOS IBYXCIONWHBIX
nokpbiTiid (B/LT) < 0,5; 1151 HIDKHETO CJI0s IBY XCIOMHBIX MOKPBITHIA - (B/LT) < 0,6.

4.4. C uenpio SKOHOMUU LEMEHTA €T0 aKTUBHOCTH CIIEyeT Ha3HayaTh B 3aBUCHMOCTH OT TpeOyeMoi
Mapku O0eToHa, MpuHUMas cooTHomeHue R/R; = 1,5...2,0.



5. OnpenejieHne pacxoaa neMeHTa
5.1. Pacxon 1iemeHTa ompenensercs no gopmyie
B

=——.
B/ (11.10.3)

5.2. Ecnu mpuxoauTcsi MPUMEHSTh IIEMEHT 00Jiee BHICOKOW aKTUBHOCTH, TO II€JI€CO00pa3HO BBOIUTH
ero B OETOH B MEHBIIIEM KOJMYECTBE, JOMOTHUB HHEPTHHIMU WU aKTHBHBIMU MHUHEPAIbHBIMU J100aBKaMu
(kaMeHHas MyKa, JIecC, TPEeMe; 30J1a, IITTaK U T.I1.) B KOJMYECTBE

R —L5R,
D=—"—"".100%
R, . (I1.10.4)

6. OnpeesieHne pacxoaa 3amoJTHUTEIe i

AOCOoIFOTHBIA 00BeM 3aronuuTeleil B 1 M° 0etoHa
V,=1000 - (B+ L/p, + b), (I1.10.5)

e p, - IIOTHOCTh IIeMEeHTa, K/,
b - ocrarouHblli 00BEM BO3AyXa B YIJIOTHEHHOW cMecu (b = 20 1, ecnmm B CMeChb HE BBOJISTCS
BO3/IyXOBOBJICKAIOIME JOOABKH; €CIIA BBOJATCS - b = 50 11).

6.2. Ilo rpaduxy (puc. I1.10.3) unu 3KCIepUMEHTATBHO OMPENeNSIIOTCS d,, - MaKCUMalbHas TIOTHOCTh
CMECH CyXUX 3aIlOJIHUTENEH U 7, - COOTHOIICHUE MEXKIY MEIKUM «M» 1 KpynHbIM «K» 3amoyiHUTENsIMH,
MpU KOTOPOM jaocturaercs d,, (v, o0brayHO HaxonuTes B uaTepBaine 0,5...0,7, a d,, = 0,77...0,85)

6.3. IloacunThIBalOTCS ONTUMAIIBHBIE 7y U P,

r=|2- 1000%

s/ (I1.10.6)
+7-

p3 — pK 14_0 pm

LI (I1.10.7)
a 3aTe€M pacxoj] KPYIMHOTO U MEJIKOTO 3alOJTHUTENCH
KoPV

T+r (I1.10.8)
M=K, (I1.10.9)

6.4. IIpu onpenenenuu r,B hopmyne (I1.10.6) BTopoe cnaraemoe A0JDKHO OBITH O0JbIe equHUIBL. Ecnn
OHO OKaXETCS MEHbIE, TO ILEMEHTHOTO TECTa HEAOCTATOYHO JUISl 3alOJHEHUsS NYCTOT B CMECH
3anonHuTened. J{ns mimotHoro OeToHa 3TO HEJOMycTHMO. B Takom ciiydqae HEOOXOIUMO TPHUPABHATH
BTOpoOE ciaraemoe Gopmyssl enuHuie. M3 momydeHHoro BeipakeHust Hailtu V, pemast copmectHo (11.10.3)
n (I1.10.5), HaiiTh pacxon BOABI MU IIEMEHTA, KOTOpHIE oOecredar 3amoJHEHHWE IYCTOT B CMECH
3amoNHUTENel 1eMeHTHBIM TecToM. [locne storo paccuntars o dopmyne (I1.10.5) Ve, npunumas r, = r,,
no Gopmynam (11.10.8), (11.10.9) Haiitu K u M.
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Puc. I1.10.3. I'paduk a1t onpeeneHus cocTaBa U KPYIMMHOCTH 3aTIOJTHUTEIIS

[Ipu sTOM, obOecrnieunBasi MIOTHBIA OETOH, PacXo]l IIEMEHTHOTO TECTa YMEHBIIATh HENb3s, €CIH Jaxe
MNPOYHOCTE MPEBBICUT 3aJIaHHYIO. I[JISI €C CHMIKCHHA WU 3KOHOMHUHU BSIKYHICTO JIYUHIC BBOIUTDH I[O6aBKy,
KOJIMYE€CTBO KOTOPOH MOXKHO mojacuutath mo Gopmyne (I11.10.4) win NpUMEHUTDH BsDKYIIEe Oosiee HU3KOM
AKTUBHOCTH.

7. KoppekTupoBKa cocTaBa 6eTOHA

7.1. BbpiOpaHHOE COOTHOLIEHME KOMIIOHEHTOB TMOJICKUT oO0s3aTenbHON mpoBepke. [ srtoro
MPUTOTABIMBACTCS MPOOHBIN 3aMec U OIpeenseTcs ero yno0oykiaasBaeMocTb. Ecimu okaxercs, 4To oHa
HE COOTBETCTBYET 3aJlaHHOM, COCTaB Koppekrtupyercs. [ns storo Ha puc. 11.10.1 HaHOCHTCA TOUKa C
KOOpJIMHATaMU: «pacXo/l BOJbI» - IMOJIydeHHas yA00OyKIaabIBaeMOCTh. Uepe3 Hee MPOBOJIAT IPSMYIO,
napaiensHylo nmeromeiica. Ona Beipazut B = (0K, OK.) mis dakrudecksn mpruMEHEHHBIX MaTepUaloB.
Pacxox Bozibl NpUHUMAIOT IO ATOM JIMHUU MPOTUB TPeOYeMOro 3HA4YEHHUs yJO0OOYKIaJAbIBAEMOCTH. 3aTeM
no gopmynam (11.10.3), (11.10.8), (IL10.9) mnoacumutsiBator I, K u M. BHOBb KOHTPOJIHPYIOT
yao0oyKi1aapiBaeMocTh cMecH. Eciin oHa cOOTBETCTBYET 33JaHHON, TO (POPMYIOT KOHTPOJIbHBIE 00pa3iibl U
OTpeessItoT (PaKTUUECKOE BO3YX0COAEpKaHUE YIIJIOTHEHHOH cMecH 1o dopmyiie

(I1.10.10)

I (¢ - CpCaHsA MIOTHOCTH OeTOHHOMU CMECH, ompeacisaeMas HEMOCPCACTBECHHBIM U3MCPECHUEM, a

7.2. KoppekTtpoBKa cocTaBa HW3-32 HECOOTBETCTBHSI BO3IYXOCOJCPKAHUS IPOBOJMTCS IOCIE
UCTIBITAHMSI 00Pa3llOB HA MPOYHOCTD U JIMIIB B TEX CIOydasx, KOrjia ero (akTHueckas BETUYHHA MPEBBICUT
npuHsATY0 O60siee ueMm Ha 10 i1, B pacuetst o gopmyne (I1.10.5) nonacrapisercs GakTuyeckas BenuurHa b u
o dopmymmam (I1.10.6) - (I1.10.9) HaxoAUTCS PacX0.T OCTATHHBIX KOMITOHEHTOB.

7.3. Tlocne BBIZACPKUBAHUS 00pa3ilbl OETOHA MCIBITHIBAIOT HA MPOYHOCTh. BEMTUYHMHBI pa3pylArONmX




Harpy3ok P u miomaaei pabounx cedeHHil oOpaslioB 3allMCHIBAIOT B JKypHall HcmbiTaHuil. Pabouyro
MO CEYCHUsT 00pa3loB F OMpeNeNsioT Mo pe3ylibTaTaM M3MEpeHHUs! Kak cpefHee apu(MeTHYecKoe
3HAYCHME TIJIOMRJICH JBYX MPOTHUBOIIOIOKHBIX TPAHEH, IEPIICH TUKYISIPHBIX CIIOSM YKIIAIKH OCTOHA.

[Ipounocts Oerona Ha cxarue (TOCT 10180-78) BeUMCASIOT TSl Kakaoro oOpasua mo Qopmyre,
Krc/cm?

(I.10.11)

r7e o - MaciraOHbId Kod(hdUITMEeHT nMpoyHocTH OeToHa (rpu pedpe kyda 7 cm o = 0,85; mpu 10 cm - o =
091;mpu 15cm - a=1; opu 20 - o= 1,05; npu 30 - a = 1,1).

7.4. Ecniu OKa)KeTCsl, YTO MPOYHOCTh HE COOTBETCTBYET TpeOyeMoii (pa3permaercs oTKioHeHue 10 15 %),
TO YTOYHEHWE TPOU3BOJIUTCS MO TOJIYYEHHOMY pe3yJbTaTy, KOTOPBIM TOYKOW HaHOCAT Ha rpaduk (puc.
[1.10.2) mpotuB npunstoro s 3ameca B/Ll. YUepes Hee mpoOBOIAT MPsIMYI0, MapaieIbHYI0 WMEIOIMMCH,
OHa BBIpa3uT R, = f B/Il mist gaxrrueckyn mpuMeHEHHBIX MaTepuaiioB. [IpoTHB 3HAYECHHS TPOYHOCTH Ha
Heit 1,075 - Ry» naxoautcs uckomoe 3HaueHnue B/Ll. Ero MokHO Taroke moacuuTarh 1mo gopmyse

R.(B/1] -0,09)
1,075 - R2”

~0,09
. (I1.10.12)

(B/I)=

[locne Toro kak HaiineHo Tpedyemoe B/Il mo dopmynam (11.10.3) - (I1.10.9) nmoacunThIBaETCSl COCTaB
OeToHa, TPUTOTOBJISIETCS KOHTPOJIBHBIN 3aMeC, IT0 KOTOPOMY 3aHOBO IPOBEPSIFOTCS BCE MMapaMeTphl OETOHA.

I[MTPUJIOKEHMUE 11

KJACCU®UKAIIMSI BETOHHBIX CMECEN

Ynob6oykiaasiBaeMOCTh OETOHHBIX cMeceil ompezaensiercs B cooTBercTBuu ¢ 'OCT 10181.1-81. Tlo
MOKAa3aTeNsIM JKECTKOCTH MJIM MOJIBUKHOCTH OETOHHBIE CMECH YCIIOBHO JEJNISTCSA Ha JIBE TPYIbI, KOTOPBIE
MpUBE/ICHbI B TaOIHIIE.

Tlokasatean yno00yKIaapIBa€MOCTH
Tpymne emeceit | Muneie emecelt |y oem %, ¢ o COCT 10181.1-81 HOHB“’KH‘;‘(’;I‘é?i e Lact
Kectkue K4 31 u Gonee -

K3 21..30 -
K2 11..20 -
Kl 6..10 -

IlonBrxHBIE 11 - 4 1 MmeHee
2 - 5.9
113 - 10...15
114 - 16 u Gosee

COJIEP)KAHUE
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