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PE®EPAT

Tema 6axanaspcxoii pabomer — «Pa3paboTka cocTaBa JI€KOPATUBHOIO
O0etoHa». BeimyckHas kBanudukanuoHHasi paboTa mpencraBieHa B odbeme 60
CTpaHUI], BKJIf0oUaeT B ce0s 12 Tabnuil, 5 WITIOCTpAIUi, CIIUCOK HCIIOIH30BAHHON
auTepaTypbl, coctosuui w3 20 HCTOYHUKOB, a Tak ke rpaduueckoil 4vacTw,

cocrosiuieit u3 5 nucroB popmara Al.

Knioueewie  crosa: BETOH, JEKOPATUBHBIN, KPACHUTEJID,
[MMI'MEHT, ULIEMEHT, 3AIIOJIHUTEJIb, COCTAB, PA3PABOTKA,
JIOBABKA, IUIACTU®UKATOP, IPOYHOCTh, MOPO3OCTOMNKOCTD,
CXATHUE, TEXHOJIOT'U4I.

L]env: pa3zpaboTka cocTaBa JEKOPATUBHOTO OETOHA.

3aoauu: 1) pazpaboTka cocTaBoB O6eToHa KiaccoB B15 u B20, 2) uzydyeHue
CBOMCTB CBIPDBEBBIX MaTepuaynioB, 3) 1oaAOOp ONTHUMAIBHOIO KOJIHYECTBA
NUTMEHTOB, JJi1 00ecleueHus HACBIIEHHOTO 1BETa U HEOOXOIUMOM MPOYHOCTH,
4) onpeneneHue HU3NKO-MEXaHUUECKUX CBOMCTB JEKOPATUBHOTO OETOHA.

Axmyanvnocms BBIOpaHHON TeMbl U cephl €€ HUccleoBaHNs 00yCIIOBIICHA
TEM, YTO Ha CEroAHSAIIHUMN NeHb B T.KpacHosipcke Mpou3BOACTBO JAEKOPATUBHBIX
OCTOHOB pa3BUTO C1ab0, HECMOTPS Ha BO3pACTAIOIINE 00bEMBI HHIWBUAYAIBHOTO
CTPOUTENBCTBA, B KOTOPOM JIaHHBIM JEKOPATHUBHBIA MaTepuall MOXKET HAWUTH
IUPOKOE TPUMEHEHHE.

OcHogHble 8b1800bL U PE3YIbMAMbL UCCIE00B8AHUSL:

- IlurmenTh, nOOaBICHHBICE B JIEKOPATHUBHBIN OETOH YCKOPSIIOT HAOOp
MPOYHOCTA NP TBEPACHHM B TMPONAPOYHOM Kamepe. Takoe CBOMCTBO
MPOSIBIIIETCS KaK B COCTaBE C MUTMEHTOM KPAaCHOTO IBETA, TaK U B COCTaBE C
KENTbIM NMUTrMEeHTOM. OJHAKo, MaKCUMaJbHO A3TOT 3(P(EKT MNpOosBIAETCS MpU
100aBJICHMU TUTMEHTOB B KojinuecTBe 1% oT Maccel niemenTa. [lpu nobasnenuu

OOJBIIIEr0 KOJINYECTBA IIUIrMECHTA, Ha6J'IIOI[aeTCH CHMKCHHC IIPOYHOCTH.



- IIpu ucnbITaHuu 00pa3LoOB Bo3pacTe 28 CyTOK HAOMIOAAETCS] HEraTUBHOE
BIMsIHUE JO00ABICHHBIX KpacsIUX MUTMEHTOB Ha NPOYHOCTH Oetona. C
BO3pacTaHMEM KOJIMYECTBA TNHITMEHTAa MNPOYHOCTh OETOHA 3HAYUTEIHHO
CHIKAeTCSl.

- JoGasnenue 1% mnurmeHTa 3HAYUTENBHO YCKOPAET HAOOp MPOYHOCTH
0eToHa Ha paHHUX CPOKaxX TBEPJCHUS, a MPHU HCIBITAHUH B BO3pacTe 28 CyTOK
NPaKTUYECKH HE CHIKaeT MpoYHOCTH. OMHAKO, TaKkoe KOJWYECTBO MUTMEHTa
NpaKTUYECKH HE MEHSET OKpacKy OeTOHa, MO3TOMY TaKOH COCTaB HE SIBISETCS
ONITUMATHHBIM.

-Jlo6aBnenne 3% NUTMEHTa HE3HAYUTEIHHO YCKOPSIET HA0Op MPOYHOCTH
O0eToHa Ha paHHUX CPOKax TBEPJEHUS, a TIPU HCIBITAHHH B BO3pacTe 28 CyTOK
HaOMIOJaeTCsT HE3HAYUTEIBHOE CHIDKCHHE TMPOYHOCTH. beTOH ¢ Takum
KOJINYECTBOM MTUTMEHTA MMEET BHICOKYIO HACHIIIIEHHOCTH I[BETA.

-Jlo6aBnenne 5% MUTMeHTa MPAKTUYECKH HE YCKOPSIET HaOOp MPOYHOCTH
0eToHa Ha paHHUX CpPOKax TBEPACHHS, a MPHU UCIBITAHUU B BO3pacte 28 CYTOK
HaO0JII0/1aeTCcd  3HAYUTENbHOE CHUXKEHUE MpoyHOoCcTH, BIUIOTH 10 30%. Ilo
HACBIIIEHHOCTH I[BE€TAa TAaKOMW COCTaB MPAKTUYECKH HE IMPEBOCXOJUT COCTAB C
nob6aBkoi 3% IUIrMeEHTa.

-V3 BbIIIIECKAa3aHHOTO CJIEAYET, YTO ONTHMAJIbHBIMU SBISIETCS COCTaBbI
JEKOpPaTUBHOTO OETOHa C A00aBlieHWEM MHUTMEHTa B KojudectBe 3% OT Macchl
neMeHTa. Takoe KOJMYECTBO IHUIMEHTa MO3BOJSET MOJYyYUTh ONTHUMAJIBHYIO
HACBIIICHHOCTH 1IBETA U MIPU 3TOM M30ekKaTh 3HAUUTEIIbHBIX TOTEPh B IPOUHOCTH.

Ilepcnexmuswt  OanvHetiueco  ucciedosanus. 1)  Oomee  TiayOOKOe
UCCIIEIOBAHUE BIMSHUSA IUWITMEHTOB HA pa3jMyYHble CBOMCTBA JEKOPATHUBHBIX
oeronoB, 3) M3yueHue cmpoca Ha U3ACIUS U3 JCKOPAaTHBHOrO O€TOHa W
MPOEKTUPOBAHNUE NPEANPUATHS MO MPOU3BOJACTBY H3JIEIHM W3 JEKOPATUBHOTO

6etona B r.KpacHosipcke.
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BBenenue

[Torick HOBBIX MAaTEpUAIIOB SBJISAETCA OJHUM M3 TJIABHBIX HAIPABICHUU B
COBPEMEHHOM CTPOHUTENBCTBE. Marepruayibl, TPAAULUHUOHHO MPUMEHSAEMBbIE IS
OT/AEJIKU 3JaHUI U COOPYKEHHUH, UMEIOT JOCTATOYHO BBICOKYIO CTOMMOCTh. Crona
OTHOCSATCA TAKWE MaTepualbl, KaK TPAHUT, KAMEHb WIM Mpamop. broJKeTHBIM
BAPUAHTOM SIBIISIETCS TPOTyapHas IUIMTKA, HO OHA HE OTJIMYAETCS J10JITOBEYHOCTHIO
U HECKOJIbKO OrpaHudeHa B (pakType U I[BETOBOW ramme. JleKopaTwBHBIN OETOH
SIBIIAETCS  CaMbIM  ONTHMMAJbHBIM  BAPUAHTOM, OTBEYAKOIIMM  HAWBBICIIUM
TpeboBaHUsIM KauecTBa. Ha MpoTsKeHWU TMOCHEAHUX JIET JEKOPAaTUBHBIM OETOH
nmoJiy4aeT Bce OoJjblliee NMPU3HAHWE B KaueCTBE Marepuasa, HCIOJIb3yeMOro IS
MOBBILIEHUS 3CTETUYECKOU MTPUBJIEKATEIILHOCTH 3JaHUN U COOPYKEHUU.

JlekopaTuBHBIM OETOH — CTPOUTENBHBIN MaTepuas, COCTOSIINN U3 TeX Ke
KOMIIOHCHTOB, YTO U OOBIYHBIM OETOH, HO OOJIANarONIUH JEKOPATHBHO—
XyI0KECTBEHHBIMU CBOMCTBAMHU. B 3aBUCHMOCTH OT cOCTaBa W Ha3HAYCHUS
JEKOPATUBHBIM OCTOH MOXHO TMOAPA3JeIUTh Ha  I[BETHOW U SMHUTHUPYIOIIUN

IIPUPOTHBIE KAMHU WIJIM caM I10 ceOe 00J1a a0 BRIPA3UTEIbHON CTPYKTYPOH.

Otnenka IOBEPXHOCTEH TaKUM OETOHOM HMMEET BBICOKHE ITOKa3aTeau
AKCIUTYaTallMOHHBIX CBOMCTB M 00JaJaeT JOCTATOYHO HU3KOM ce0ECTOMMOCTHIO, a
10 JOJTOBEYHOCTH M Ka4yeCTBY JEKOPATHBHBIM OCTOH OCTAaBIIICT JAJICKO IMO3adu

TPAAUIHOHHBIC CTPOUTCIIbHBIC MAaTCPpUAJIbl JJIA OTACIKH.

Hcnonb3oBanue 1BETHBIX (akTyp W3 OETOHA W pacTBOpa  IMO3BOJISET
JOCTUTHYTh HE TOJIbKO 3HAYUTEIBHOIO pa3HOOOpa3usi B ILIBETOBOM PEIICHUU
Hapy>XHOW M BHYTPEHHEH OTIENKH, HO U HSMUTHUPOBATH Jpyrue, Ooyiee Toporue

BUJIBI (PAKTyp, HAIPUMEDP OOJHMIIOBKY MPUPOTHBIM KAMHEM.

[IIupokoMy pacrnpoCTpaHEHUIO JEKOPATUBHBIX OETOHOB CIIOCOOCTBYET

YBCIMYCHHUC IIPOMU3BOJACTBA BBICOKOKAQUCCTBCHHBIX JOCKOPATHBHBIX LICMCHTOB,



o0Jafaronmx JA0CTaATOYHO MHTEHCUBHBIM CTOMKHM LIBETOM, @ TaK K€ BBICOKOM
CTOMKOCTBbIO K IIenouyd. Pa3HooOpasue LBETOBOM TraMMbl IO3BOJISIET CO3/aTh
MHIUBUIYAJIbHBIN 00pa3 J000ro 3JjaHusl N COOPYKEHUS.

JIns TOBBIIEHHS XYJOKECTBEHHOW BBIPA3UTEIBHOCTH JEKOPATUBHBIX
OCTOHOB NPHUMEHSIOT  CIEUUAJIbHbIE MPUEMBI, TMO3BOJIAIOIMIME  OOHAXUTH
3aMOJHUTENb U BBIIBUTH CTPYKTYpY OeToHa. B 3ToM ciyyae nekopaTUBHBIN OeTOH
MOKET HMMHUTHUPOBATh PA3JIUYHBIE MOPOJBI OTAEIOYHBIX KaMHENM WA HMETh
OPUTHMHAJIbHYIO JIEKOpaTUBHYIO (pakTypy. s mosiydeHust 1eKOpaTUBHOTO OETOHA
B 3TOM Cjy4yae MOMHMMO MPUMEHEHHUs Oelloro IeMEeHTa, MUTMEHTOB U J100aBOK
UCHOJIb3YIOT MEJIKMH W KPYIMHBIA 3aloJIHUTENN, 0O0ECeurBaronife MOoJydeHHe
HEOOXOAMMOM CTPYKTYpbl MaTepuana. B kauecTBe 3amojHUTENs B 3TOM cCllydae
MOTYT HMCIIOJIb30BaThCs APOOJIEHBI MpaMop, FPaHUT, 0a3albT, CIOABI, TPOOJIEHOE
[[BETHOE CTEKJIO U IpyrHe NMoA00HbIE MaTepUabl.

JUis BBISIBIEHUS CTPYKTYphl O€TOHa €ro IOBEPXHOCTh IOABEPraroT

crienalibHOM 00paboTke — NIITU(OBKE U MTOJTUPOBKE.

[InacTuaHOCT, OETOHHOW CMECH TMO3BOJSET MpUAABaTh  U3ACIUAM
pasnmuuHy0 KoHpurypanumo, GopMoBaTh M3ACHUS C pelnbedHON MOBEPXHOCTHIO,
M3rOTaBIIMBATh PA3IMYHbIC JCKOPATUBHBIE SJIEMEHTHI JJIS CaMbIX Pa3IHYHbIX
CTPOUTENIBHBIX HW3JCIUM W  KOHCTPYKIMW: OrpPaKJArolMUX  KOHCTPYKIUM
OOIIECTBEHHBIX W JKUJIBIX 3/IaHUW, JCKOPATUBHBIX IUIUT TPH HAPYKHOH W
BHYTPEHHEW OTIEJKE 3JaHUW, TPOTYapHOW IUIMNTKH, JIECTHUYHBIX MapIlIeu,
AJIIEMEHTOB (pacasioB U 3a00pOB, a TaK K€ B JACTAIAX MAJBIX apPXUTEKTYPHBIX (HOpM,
CKYJNBNTYp ¥ W3JASHUSIX CICNHAIBHOTO Ha3HaueHws. HHorma pgetanmu w3
IEKOpAaTUBHOr0 O€TOHa CcOoYeTalT ¢ JIPYTMMH MaTepualaMu: KaMHeEM,
AMATMPOBAHHON CTajbio, MIACTUKOM. CyIIEeCTBYIOT TEXHOJIOTUU H3TOTOBIICHHUS
CTOJICTITHUI], KAMHUHOB, PAKOBUH W APYTHX U3JCIHI U3 JeKopaTuBHOTO OeToHa. Ha
CETOMHSIITHUN JCHh WCIOJB30BAHUE JICKOPATUBHBIX OETOHOB AaKTyaJIbHO B

OOJIBIIMHCTBE Pa3BUTHIX CTPaH.



B r.KpacHosipcke mpou3BOJCTBO JEKOPATUBHBIX OETOHOB IMPEJICTABICHO B
OCHOBHOM H3TOTOBJIEHUEM OpYyCUYaTKH, TO3TOMY Pa3BUTHE MPOU3BOACTBO OETOHOB
TaKOI'0 BUJIa SBISETCS AaKTyallbHbIM HalpaBlIeHUEM pa3BuUTusi B cdepe
MIPOU3BOJICTBA CTPOUTEIBbHBIX MAaTEPUATIOB.

enbto maHHO#M pabOTHI SIBISETCS MOJy4YEHHUE IEKOPATUBHOTO OETOHA Ha
MECTHBIX MaTepuaiax. J{Jisg 3Toro pemaiuce caeayolue 3a1auu:

—PacueTt coctaBoB OetoHa kinaccoB B15 u B20.

—M3yueHnne CBOMCTB UCXOAHBIX MATEPHUAIIOB.

—[logbop oNTUMAJIBHOTO KOJMUYECTBA MHUTMEHTa, Il OOeCIeUCHHS
HACBIIIIEHHOTO 1[BETa ¥ HEOOXOAMMOM IPOYHOCTH.

—OHpe,HeJICHI/Ie (I)I/ISI/IKO—MGXaHI/I‘{eCKI/IX CBOMCTB ACKOPATUBHOI'O OeToHa.

10



1.CocTosinne Bonmpoca

VYxe goiaroe BpeMs B CTPOMUTCIBHOW  TMPAKTHKE  HCIOJB3yeTCs
JEKOPATUBHBIA OCTOH, YCIEIIHO 3aMEHsSS TaKWe MaTepuajbl, KaKk €CTCCTBECHHBIN
KaMEHb, THUIIC, MPaMop U JAp. , KOTOPBIC UCIIONIB3YIOTCS B CTPOUTEIILCTBE.

JlexopaTuBHBIC OCTOHBI MPUMEHSIOTCS ISl OTPAXAAFOITUX KOHCTPYKITHI B
OOIIECTBEHHBIX W JKWIBIX 3JaHHMAX, JICKOPATHBHBIX IUTMT HAPYKHBIX H
BHYTPCHHHUX CTCH 3JaHWH, IUTMT JJIS TIOJIOB M IOJOKOHHHWKOB, JICCTHHYHBIX
MapIien, 3JeMeHTOB (acaja, KOJIOHH, B JACTANAX MaJbIX apXUTEKTYPHBIX (GopM,
st 6apenbedoB M CKYNBNTYP, W3JICIUH CICNHATBLHOTO Ha3HadeHus. Horma
JCTAJIA W3 JICKOPATUBHOTO OCTOHA COYETAIOT C JPYTUMHU MaTepHallaMH: KaMHEM,
SMaJIMPOBAHHON CTaJIbIO, TUIACTUKOM.

Taxke AekopaTHBHBIM OCTOH BBICTYIAET KaK aJbTEpPHATHBA TPOTYapHOU
IUTUTKA WM OObIYHOMY OeToHy. HoBBIe TEXHOJIOTHH, HCHOJB3yeMbIe IpHU
U3TOTOBJICHUU JICKOPATUBHOIO OETOHA, CO3/Ial0T IMOBEPXHOCTHU, KOTOPHIC
nepeaaroT Bce KauecTBa pa3Hoo0pa3HbIX MOKPHITHH.

JlekopaTuBHBIC OCTOHBI PA3JEAIOT Ha JIBE KaTEropuu: OETOHBI ¢ 0CO00
BBIPA3UTEIILHOW CTPYKTYPOM WM HWMHUTHPYIOIIHE TNPUPOJHBIC MaTepHAIbl M
pasnmuuHble (GaKTypbl (HATypalbHBIH KaMEHb, JIOCKa, OYJIBDKHUK, TPAHHT,
OpycyaTka | T.]I.) WU IBETHBIC OSTOHBI

ITepBBIe B CBOIO Ouepeab NEIATCS MO TEXHOJOTHHM HaHECEHHs pelibeda Ha
IIPECCOBaHHBIC, ITEYATHBIC U IIITAMITIOBAHHBIC.

[IBeTHble  X€  OETOHBI  SBISIIOTCS  OCHOBHOM  Pa3HOBHUIHOCTHIO
JEKOPATUBHBIX OETOHOB. J{JI1 MX MOJyYeHUS NPHUMEHSIOT OCible M IIBETHBIC,
MOPTJIAHJEMEHTH M JPYTHE BHUABI BSOKYIIUX MAaTEPUAIOB — THIIC, H3BECTh,
MarHe3uajabHbIC BSDKYIIUE, CHHTCTHYCCKHE IOJMMEPHI, a TaKXKe JICKOPAaTUBHBIC

3aIIOJIHUTCIIH.
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Jlns  mnpugaHust JEKOPATUBHBIM — OeTOHAM 0CO0OM  XYA0KECTBEHHOMU
BBIPA3UTEIIBHOCTH, HCHOJB3YIOTCS  CHEIUMalIbHbIE MPUEMBI, [O3BOJISIIOLIUE
OOHAXWUTH 3alOJIHUTENIb M I[I0Ka3aTh CTPYKTYpy O€TOHa, 4TO JaeT OeToHYy
BO3MOXKHOCTh MMHTHPOBATH MPUPOJHBIC OTIEIOYHBIE KaMHH WM CO3/1aBaThb
pa3HooOpa3Hble JeKopaTUBHbIC (akTypsl camoro OeToHa. [l BBIABICHUS
CTPYKTYpbl O€TOHa €ro IMOBEPXHOCTh MOJBEPrarOT pPA3IUYHON MEXaHUYECKOU
00paboTke, HanpuMmep NUTU(OBKE U MOTUPOBKE.

[ITupoko MPUMEHSIOTCA W3ACNIHS CO BCKPBITOM CTPYKTYpPOU 3aIroTHUTENS,
HaIMpuMep TPAaHUTHOTO MEOHS, KOTOPYIO MOJy4ar0T HAHECEHWEM Ha MTOBEPXHOCTh
OCTOHA WM Ha TOBEPXHOCTH ()OPMBI, B KOTOPOH MPOUCXOIUT OCTOHUPOBAHHE
U3JIeNIMsI, COCTABOB, CIOCOOHBIX TPOHUKATh B HAPYXKHBIC CJIOM OCETOHA W
3aMeJUISTh TBEpJACHUE IIEMEHTHOrO KaMHs. B pe3ynbrate Hapy>KHBIH CIIOW HE
MOKET HaOpaTh MPOYHOCTh M MPHU MOCIEIYIOIIeH 00paboTKe JIErKO CMbIBAETCA
BOJISIHOWM CTpyeH BBICOKOTO JAaBIICHUS, WM K€ YAAIAETCS JKECTKUMHU IIeTKaMU
WJIH TIECKOCTPYHHOM 00pabOTKOM.

Bo Bcex ciywasx cTpemMsTCS K TOMY, YTOOBI BCKPBITHIM 3aIlOJHUTEIH
3aHMMaJI Ha JIMIIEBOW MOBEPXHOCTH KaK MOXHO OOJBIIYIO Tuiomaab. s atoro
OOBIYHO HCIIONB3YIOT 3alOJHUTENh TaKOro 3€pHOBOIO COCTaBa, TJI€ pPa3Mephbl
3epEH OTIMYAIOTCS B HECKOJIBKO pa3, mpuueM (pakius meOHs KenaTesbHa 0ojiee
y3Kasl, 9eM IPeyCMOTPEHO CTAaHAAPTOM JIJIsi OOBIYHBIX 3aIIOJTHUTENICH (HampuMep
He 10... 20 mm, a 15... 20 MMm.)

Eme omumM cmocoboM mpuaaHusi XyJ0KECTBEHHOW BBIPA3UTEIHHOCTH
SABIIIETCS TaKOW CHocO0 JEKOPHPOBAHUWS, KAaK YaCTUYHOE YTAIlJIMBAaHUE 3EPCH
JIEKOPATUBHOTO 3aIOJIHUTENS B (DaKTypHBIN CIoi OeTOHA.

[Tpunanue XJT0KECTBEHHOM BBIPA3UTEIHLHOCTH MOBEPXHOCTHU
CBEKEYJIOKEHHOT0 O€TOHAa OCYIIECTBISIETCS C HCIOIb30BAHUEM Pa3IUYHBIX
onany0oK ¢ penbeHONM MOBEPXHOCTHIO, C KPEIUICHHEM Ha IIUTHl ONaTyOKu
Matpull (pe3WHOBBIX, CTEKJIOIIACTUKOBBIX, IIJIACTMACCOBBIX) C (PaKTypHOU
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MoBepxXHOCThI0. DakTypHast 00paboTKa CBEKEYIOKEHHOIO0 OETOHA TaK K€ MOXKET
OCYIIECTBIISITHCS TTyTEM HAKaTKU PUCYHKA pesibe()HBIMU BallUKaMU. DTOT CIIOCOO
npuMeHnsieTcss pu popmoBanuu uzaenuit "nuioM BBepX". Ha KOHCTpYKTUBHBIN
CIIOM YKIAJbIBACTCS CJOW MEJIKO3EPHUCTOrO0 JEKOpPaTUBHOrO OETOHa, IO
KOTOPOMY TIOCJI€ BEIPAaBHUBAHUS MPOXOAT PA3TUYHBIMU PETbe(HBIMU BATUKAMHU

JUISI TIOJTYYEHUS! HY>)KHOU (DaKTypHl.

OkpanieHHass TUTMEHTaMH, U 3allUIIEHHAs Pa3JIMYHBIMU MOKPBITUAMU
OCTOHHAasT TOBEPXHOCTh, 00JaJaeT TAKUMHU BaXKHBIMH CBOMCTBAMHM, Kak
MOBBILIEHHAS MU3HOCOCTOMKOCTh, BBICOKAss MOPO30CTOMKOCTD, 3AlUIIEHHOCTh OT
BO3JICUCTBUS OKPYKAIOIIECH CPEJIbl, a TaK K€ JIETKOCTh B 00CTYKUBAHUMU.

Hanecenue nekopaTuBHOro 6€TOHA BO3MOXKHO Ha Pa3UYHBIC TTOBEPXHOCTH
31aHUH, KOHCTPYKIIMH M COOpPYXKEHWi: rurc, mrykatypka, 6eton, OSB, JICII,
TUIICOKAPTOH, pa3fUYHble BHUABl KEPAMHUYECKHX  M3JENHi, TEeHOOETOH,
MOHOJUTHBIA OeToH U T.J. OIHAKO, CTOMT NMOMHUTH, YTO OOpabaThiBaeMbie
TaKUM 0Opa30M MOBEPXHOCTU HE JOJHKHBI MOJBEpraThes AehopMalusIM, TaK Kak
ATO MOXET BBbI3BaTh OOpa30BaHWE TPEIIMH Ha TOBEPXHOCTHU JI€KOPATUBHOTO
0eToHa, W KakK CJEICTBHE €ro MpEeXICBPEMEHHOE OTCIaWBaHWE W JajbHeilIee
pazpymenue. Ha mpoOnemMHBIE OCHOBaHHA HEOOXOAMMO  HAKJIaJbIBAThH
ApMUPYIOIIYI0 CETKY, KOTOpas IMPUAACT JOIOJIHUTEIBHOE CUCIUICHUE MEXAY

MaTepualiaMi U OyJIeT Jyd4llle YAep>KUBATh CIION JEKOPATUBHOTO OETOHA.
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1.1.MarepuaJbl 1JIfl JeKOPATUBHOI0 O€TOHA.

1.1.1. 3anoauurenan.

JIJIst O TydeHusT IEKOPATUBHBIX OCTOHOB MCIIOJB3YIOT KPYITHBIA U MEIKUH
3aMOJIHUTENb, K KOTOPBIM MPEIBSIBISIOT JOTOJHUTEIbHBIC TPEOOBAHUS.

B kadectBe MeNKOro 3amojgHUTENST B IBETHBIX OETOHAX HCIOIb3YIOTCS
KBapIIeBbIE TECKU, HE COJep)Kallhe TPUMECH OKCUJIOB JKejie3a, TaK Kak
COJIEp’)KaHME OKCHJIOB MOXET HETaTHBHO CKa3aThCid Ha oOkpacke OeroHa. Ilpu
NPUMEHECHHUH I[BETHHIX IIEMEHTOB WHOT/A U3 MECKa YIAISI0T MeJakue (pakiuu
(mo 0,16 wmm 0,315 mM), yTOOBI HE yMEHBIATACh HACBIIMICHHOCTh U SIPKOCTH
nBera. Kak mpaBuiio, CBET/IbIC KBaplIEBblE€ TMECKH HMEIOT HEBBICOKUNA MOJYIh
KPYIHOCTH, T.€. SIBJISTFOTCS MEJIKO3EPHUCTBIMHU.

KpymnHble ropHBIE TECKH CIOCOOCTBYIOT HM3TOTOBJICHHIO OCTOHOB OoJiee
BBICOKOH MPOYHOCTH, HO B OOJIBIITUHCTBE CIIy4aeB OHM HEMPUTOJIHBI IO I[BETY HU3—
3a MPUCYTCTBUS YACTHII TTOJIEBOTO IITIaTa U TEMHOOKPAIICHHBIX MUHEPAJIOB.

IIpu OTCYTCTBHMM NPUPOAHBIX IECKOB MEJIKUH 3allOJHUTENb IOJIY4aroT
IpoOJIeHHEeM TaKWX TOpOJ,, KaK CBETJbIA WM MOHOOKpPAIICHHBI MpamMop H
M3BECTHSK, KOTOPHIE 3a4acTyIO SIBISIOTCS OTXOJaMHU IPOM3BOJICTBA M IO CBOEH
CTOMMOCTH CPaBHHUMBI C IPUPOJTHBIMH MaTepHaIaMH.

Hapsimy ¢ npupogHbIMU 3alOJTHUTEISAMHA MOTYT OBITh HCIIOJB30BaHbI U
HMCKYCCTBEHHBIC MaTepuajbl, HampuMmep 00l Kupruya, IIIaku, 00 OKOHHOTO
IIBETHOT'O cTeKIa, haphopoBo—pasHCOBBIC OTXOABI, U JAp. Hanmpumep, BBeieHNE B
coctaB 0OeToHa KHUPIMUYHOTO OO TPUAAET €My pPSJ  TOJOXHUTSIbLHBIX
TEIIOPU3NIECKHX M KOHCTPYKTHBHBIX KadecTB, a TaK k€ O0OeCIleunBacT
JOTIOJTHATEIIEHOE OKpaIlTiBaHHE.

IIpy W3rOTOBICHHMHM JACKOPAaTUBHBIX OETOHOB B KadeCTBE KPYITHOTO
3aI0JIHATEIIS TPUMEHSCTCS €CTECTBEHHBIM TI'paBUH MWW MIEOCHb M3 IPHPOIHBIX
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KaMCHHBIX MaTEpHAJIOB WM OTXOJOB IMPOM3BOJACTBA. Takke IIHUPOKO
MPUMEHSIOTCS  OTXOJABl PAa3IMYHBIX TPOU3BOJCTB, TaKWe Kak IIeOCHb W
OpoOJieHble TECKH W3 MpaMmopa, OTXOAbl KaMHEAPOOJIEHHs, BBICEBKH Tyda,
IpoOJIeHOE IIBETHOE CTEKIIO, 0a3alibT, CIIt0/1a, TPAHUT U JIP.

[IIupoko UCTONB3YIOT MEOCHh W KPYIMHBIA MECOK M3 KPACHOTO, PO30BOTO
WIM CEeporo rpaHuTa, U3 OEJIOro WM JKEITOr0 M3BECTHsKA, OEoro, 4epHOoro,
KpacCHOTO H HHBIX I[BETOB Mpamopa, TNerMaTura W JAPYTUX TIOPO/I.
JIekOpaTUBHBIMH 3aIOTHUTEIIIMK TaK e CIy)KaT JpoOJicHas KepaMuKa, [IBETHOE
CTEKJI0 (B BHJIe 0OS WUIH CIIEIIMATIBLHO MTOTy4aeMOTO dPKIIe3a), HHOT1a aHTPAITHUT.

MOXXHO TOJIy4aTh CHCIUANbHBIC JECKOPATHUBHBIC 3alOIHUTEIN ITYyTEM
IJIa3ypOBaHUEM TI'PaBUS WU IIEOHS M3BEPKCHHBIX MOPOJ WU W3 TJIIMHHUCTOTO M
WHOTO CHIPbS C OKpaIIMBAIONIUMHU JIOOAaBKAMHM IO TEXHOJIOTUU IPOM3BOICTBA
KepaM3HuTa WU arjIonopuTa.

KpymHOCTh 3epeH 3amoiaHuTeNs s IeKOPATUBHBIX OSTOHOB Ha3HAYaCTCS
B 3aBHUCHUMOCTH OT J>KEJaeéMOro JAeKOpaTUBHOrO d(dQeKkTa U pacCTOSHHS, C
KOTOPOT'0 OT/IeJIbIBaeMasi MOBEPXHOCTh MPEUMYIIIECTBEHHO OyJeT 0003peBaThCsl.
IlBeT 3amomHuUTENs moAOHMpaeTcss MO0 B TOH IIEMEHTHOMY KaMHIO JHOO
KOHTPAaCTHBIN €MY.

O6muMu TpeOOBaHUSAMU K 3aMOJHUTENSAM [IJIs JICKOPATHUBHBIX OETOHOB
SBIISIIOTCS  CTOMKOCTh K Pa3IMYHBIM arpeCCHMBHBIM CpellaM B YCIOBHSX
OKCIUTyaTalluM ® JIOCTATOYHOE CIEIUICHHE ¢ IEeMEHTHbIM KaMHeM. J[ms
TEppareBbIX OETOHOB  3allOJHUTEIH, KpPOME TOro, JOJDKHBI — 00J1aIaTh
JOCTATOYHONW M3HOCOCTOMKOCTRIO M B TO JKE€ BpPEMS XOPOIIO TI0JIaBaThCS

U OBKE U TIOTUPOBKH (KaK, HATIPUMEDP, MPaMop).
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1.1.2. IlemeHnT.
JlekopaTuBHBIM OETOH Pa3IUYHOTO I[BETAa MOXXHO CO3/1aBaTh, UCIOIb3Ys
KpAacsIHUe MUTMEHTHI, IBETHON LIEMEHT, OKPAIIEHHbIA 3aNIOJIHUTEb WA COYETas

9THU ACKOPATUBHBIC MaTCpHUalIbl.

BBGIIGHI/IG B OeToH IBCTHBIX HCKYCTBCHHBIX 3aIl0JIHUTEIICH HE BCCraa
OKOHOMHYCCKHU OIIPAaBAdAHO H3—3d 3HAYUTCIIBHOTO pacXoJda MAaTCpualia a TaKKC
JOIIOJJHUTCIIBHBIX TPYAOCMKUX onepaunﬁ. bonee uenecoo6pa3H0 HUCITIOJIB30BAHUC
ACHICBBIX TIPUPOIHBIX 3aloJIHUTEICH U Pa3JIMYHBIX OTXOJO0B IIPOU3BOACTBA
(I/I3B6CTH$IK, MpaMOpHasd WX TI'paHUTHAA KpOH_IKa). Ho MUHYCOM 3THX
MAaTCPHUAIOBABIIACTCA TO, UYTO OHHU UMCIOTCA HC BO BCCX PCTUOHAX CTPAHBI. KpOMe

TOI'O, OHHU HC ITO3BOJIATOT IIOJIY4YATh IHI/IpOKOﬁ HBGTOBOﬁ I'aMMBI.

JIJIsi M3TOTOBJICHHUS JIEKOPATHBHBIX OCTOHOB NPHMEHSIOT JUOO OCIbIi
MOPTIAHIIEMEHT, JTU0O0 OeNblil MOPTIIAHAIIEMEHT C MHUHEPAIBHBIMH JOOABKAMHU.
MuHepanbHble 100aBKH J00aBJISIOT B KOJWYECTBE, He mpeBbimaronieM 20 %
Maccel B T. 4. 10 10% aKTUBHBIX MUHEpPAIbHBIX J00ABOK OCaI0YHOTO
npoucxoxacHus u a0 10% mob6aBok — HamoyiHHTENeH. B 1006aBOK K 3TOMY, IO
COTJIACOBAaHHMIO C TOTpeOUTENIeM BO3MOXHO JOOAaBIATh B OCNBIH IIEMEHT
crienMaibHbIe T00aBKu He Oosee 2 % Macchl IIEMEHTa, TNIACTH(PUIIUPYIONIUE — HE
6omnee uem 0,5 %. benpiii iemeHT BhimyckatoT Mapok M 400 u M 500. ToHKOCTB
momMosia 0eI0ro MOpTIaHAIEMEHTa T0KHA OBITh TaKOM, 4TOOBI OCTATOK HA CUTE

Ne008 6511 He Gonee 12%, a yaenbHas HOBEPXHOCTH — He MeHee 250 M?/KT.

HBeTHOﬁ MNOPTIAHALUCMCHT H3IOTOBJIAIOT MCTOAOM TOHKOI'O COBMCCTHOI'O
W3MEJIbUCHHS 0€JI0T0 HITN LOBCTHOI'O KIIMHKEpPA, aKTUBHOM MHHepaHBHOﬁ I[06aBKI/I,
IIMIrMECHTA M THUIICA. HBGTHBIG KIIMHKCPHI I10JIY4alOT, IIPH BBCACHHU B CBIPHLCBBIC

cMecH HeOOJBIIOr0 KOJUYECTBA COSIMHEHHI KOOanbTa, XpoMa, Mapraiia u T.11.
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[IBeTHO# MOpTIaHILIEMEHT JOJKEH cojepxaTh (B % OT Macchl IEMEHTA):
KIIMHKepa — He MeHee 80, akTMBHOM MMHEpajabHOW A00aBKM — He Ooiee 6,
MUHEPAJTBbHOTO HMCKYCCTBEHHOTO WM TPHUPOAHOTO MHUTMEHTa — He Oojee 15,
opraHudeckoro nurmeHta — He 6osnee 0,5. L[BeTHON HEeMEHT MOAPa3AENAIOT MO

npoyHoctd Ha Mapku: M300, M400 u M 500.

Iroct 15825-80 peyCMaTpUBAET MOJy4YEeHUE IBETHBIX
NOPTJIAH/ILIEMEHTOB ~ KPacHOT0, >KEITOro, 3€JIEHOTo, Trojiydoro, po3oBOro,
KOPUYHEBOTO M dYepHOro IuBera. JlJis mosydeHUss MOPTIAHAIIEMEHTA KEJITO—
KpacHOM TaMMbl M KOPHUYHEBOTO I[BETAa JONMYCKAETCS MPUMEHSTH KIUHKEDP |

aKTUBHBIE 100aBKku Oenn3Hoi He meHee 40%.

U3 3a CHGIIC(i)I/IIIHOCTI/I ChIpbd HOPTIAHALUCMCHT H4 OCHOBC OeJioro
KIIMHKEpa JOPOKE B IPOU3BOJACTBC U KAaK CICACTBUC MMCCT BBICOKYIO CTOMMOCTD.
B cBs3u ¢ atiM Oenblit MOPTIAHAOCMCHT IMPUMCHAIOT IJIA ITOJIYUYCHUSA YUCTBIX
CBCTJIBIX OTTCHKOB H CI/IJIBHOBBIpa}KCHHOﬁ HB@TOBOﬁ raMMBI. I[CKOpaTI/IBHBIC
OCTOHBI MaCCOBBIX 00BEMOB HN3T0TaBJIMBAIOT Ha OCHOBC OOBIYHOTO

IMopTiIaHAnCMCHTA B COYCTAHHUHN C IMTMCHTOM BBICOKOM aKTMBHOCTH.

1.1.3. Pacxoa BOAbI NPH NPUIOTOBJIEHUH IEKOPATUBHOIO O€TOHA.

HlexopatuBHbIi OeTOH TpebyeT OONBIIErO0 pacxoda BOJbIL, U €ro
KOJMYECTBO HYKHO OINpPEACNATh HUCHBITAHUSIMH ©  TOTOM  TOCTOSHHO
KOHTPOJUPOBaTh. Jlake Maioe OTKIOHEHHE B HCIOJB30BAHUU BOJBI MOXKET
MPUBECTH K 3aMETHOMY HM3MEHEHHIO B IIBeTE€. BETOHHYI0 cMech HE0OX0IUMO
MPENOXPaHATh OT 3arpsi3HCHUS TPU TPUTOTOBJICHHUH, TPAHCIOPTUPOBKE, U
yKIaaku. Bpems mepeMemvBaHuS IIBETHBIX CMECEH HEMHOTO OOJbIIe 4eM Y
oObraHbIX. Ecnu ucmonb3ytotes GOpMBbI TSl M3TOTOBICHUS M3ACIANA U3 IBETHBIX

COCTaBOB, TO OHH AOOJI?KHBI OBITH KCCTKHMMH, BOJOHCIIPOHHUIACMBIMU U
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XAMHYECKH HEUTpaIbHBIMH. B OCHOBHOM HCIONB3YIOTCS CTAJIBHBIC WA
IJTACTHKOBBIE (POPMBI, KOTOPHIC ITO3BOJISIOT TMONYy4YaTh M3IEHUS C BBICOKOU
CJIO’KHOCTBIO pelibeda.

Pacxonm BOIbI B IEKOPaTHUBHBIX OETOHAX OMPEACIISIOT MPEIBAPUTEITHHBIMU
UCIIBITAHUSIMU U 3aTE€M TIOCTOSTHHO KOHTPOJIMPYIOT, TaK KakK Jake HEOObIIHe
OTKJIOHEHUS B Pacxojie BOJBI BJICKYT 3a COOOH 3aMETHbIC W3MCHCHHS I[BETa
octona. Jlms ¢opMoBaHMS W3NEIUH W3 IBETHBIX OETOHOB HCIOJIB3YIOT
IUTACTHUYHBIC JOCTATOYHO JKUPHBIC OCTOHHBIE CMECH, KOTOPBhIC XOPOIIO
GopMyIOTCS U MEHEE TIOJBEPIKEHBI PACCIOCHHUIO.

JIst cokpalieHusi pacxoja BOJbI U IIEMEHTA M MOBBIIMICHUS JOJTOBEYHOCTH
U3JICTMH  MCIOIB3YIOT IUTACTH(PUKATOPBl W CYNEPIUIaCTU(DHKATOPHI, a TaKkKe
KOMIUICKCHbIC J00aBKM Ha WX OCHOBE. JIJs TIOBBINICHHS JOJTOBEYHOCTH
MaTepuaia u 00pbOBI C BEICOJIAMH, KOTOPBIE MOTYT TOSIBIISITHCS HA MMOBEPXHOCTH
[[BETHBIX OETOHOB B TIEPHOJ MX IKCIUTyaTallMH B PE3yJIbTATe CIOKHBIX (PU3HKO—
XUMHAYECKUX TIPOIIECCOB M BO3JCHCTBHSI TONMEPEMEHHOTO YBIAKHEHUS W
BBICBIXaHUS, TPHUMEHSIOT TUApodoOU3aTOphl, TOHKOMOJIOTBIE  JO0AaBKH,
CIIOCOOCTBYIONIHE CBS3BIBAHUIO THIpaTa OKCHJA KaJbIUs, BBIICISIONICTOCS TPU
TBEPJICHUU IIEMEHTA, WJIA IPOIUTHIBAIOT IIBETHBIC OCTOHBI MOJMMEpaMHU

JIJist TIOTy4YeHHsT paBHOMEPHOH OKpacKu OETOHA HCIOJIB3YIOT CIIeUaTbHbIE
nob6aBku—BeipaBauBaTenu (OI1-7 u np.).

Xopore pe3ynbTaThl TOTYyYaroT, MPUMEHSS 3apaHee MPUTOTOBIICHHBIE B
CMECHUTENISIX I[BETHBIE CMECH, B KOTOPBIC€ BXOMST MUTMEHTHI, YacTb BOJBI
3aTBOpEHUH W J00aBKU. B mocnenHee Bpemsi i MPUTOTOBJICHHUS TOJIOOHBIX
cMecel UCTOJIb3YIOT POTAIIMOHHO—ITYJIbCAIIMOHHBIE amlmapaThl, B KOTOPBIX CMEChH
MOJIBEPraloT JIUHAMHYECKOMY BO3JCHCTBHUIO, CIIOCOOCTBYIOIIEMY BBICOKOU
rOMOTeHHM3auu cMecu. [lpu  HeoOXommMocTH  OCTOHUPOBAHWSI  TOHKHX

KOHCTPYKIIMI 3HAUUTENIbHBIX PA3MEPOB C LEIbIO MPEIOTBpaALIEHHUs] 00pa30BaHus
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YCaJOUHBIX TPEIMH B OETOHBI MOTYT BBOJAWUTHCS CIICHUATBHBIE KOMIUIEKCHI
100aBOK, 00€CTIEYMBAIOIINE TTOJIYYEHUE MAJIOYCaJ0UYHbIX OETOHOB.

UToObl yMEHBLIUTH pPACCIOEHUWE LBETHOIO O€TOHAa U  JTOOUTHCSH
PaBHOMEPHOCTH OKPAaCKH TakKe BBOASAT B HEOONBIINX KOJMYECTBAX TOHKHE

dbpakiu HEKOTOPHIX MATEPUATIOB: JKUPHOU U3BECTH, TOHKOMOJIOTOT'O U3BECTHIKA

u JIp.

1.1.4. IInrMeHTHI.

[TUrMeHTHl COCTaBIAIOT 1IBETOBYIO OCHOBY JE€KOPATMBHOIO IIEMEHTA,
MO3TOMY OHU JOJDKHBI 00J1a/1aTh TAKUMH MOJOXKHUTEIHHBIMU XapaKTEPUCTUKAMU,
KaK BBICOKAsl Kpacsiias CioCOOHOCTD, IIEI0YeCTOUKOCTh, CTOUKOCTh K JCHCTBUIO
arpecCUBHBIX Cpell, YIbTPahHOICTOBBIX Jyd4ei 1 aTMOCHEPHBIX BO3AEHCTBUIA.

[TurMeHTBl JOJKHBI OKa3blBaTh MHHUMAJIbHOE BIUSHHE Ha (PU3UKO—
MEXaHUYECKHE CBOMCTBA IIEMEHTAa, a TaK K€ JOJDKHBI YIOBJIECTBOPATH
TpeOOBaHUSAM, TMPEIBABISIEMBIM K IIEMEHTaM TII0 T[OKa3aTelsM Ha CPOKHU
CXBaThIBaHUSI U PABHOMEPHOCTh M3MEHEHHUS 00beMa, a M0 BO3MOXXHOCTH HUMETH
HU3KYI CTOUMOCTb.

TpagumuoHHO IS  OKpallMBaHUS OETOHHBIX HW3ACIHN MPUMEHSIOTCS
KEJIC300KUCHBIC MHUTMEHTBHI, KOTOpble  00Jadal0T  BBICOKOM  Kpacsien
CIIOCOOHOCTBIO W HHM3KOM YKPBIBUCTOCTHIO. YKPBIBUCTOCTH — CBOKMCTBO,
MOKAa3bIBAIOIIEE pACXO] MUTMEHTA HAa OKPAIIMBAHUE €UHULIBI TOBEPXHOCTH. YeM
MEHBIIIE TMOKA3aTeIb YKPBIBUCTOCTH, TEM MEHBIIE pPAcXoj] MNUTMEHTa. Takue
MUTMEHTHI 00J1aal0T TAKUMHU CBOMCTBAMHM, KaK YCTOMYUBOCTH K JEHCTBHUIO CBETA,
COJIEN, CITA0BIX KHUCJIOT U IIEJIOYCH.

Kene300kucHbIE TUTMEHTHI OBIBAIOT OTEUYECTBEHHOTO HWJIM HMMIIOPTHOTO
MpOU3BOJCTBA. B 3aBUCHMMOCTH OT CTpaHbl MPOUCXOXKICHUSA I TOIYyYECHUS
IIBETHOI'0 O€TOHA IMUTMEHTHI BBOJIATCA B KoimuecTBe 3—15% oOT Beca 1ieMeHTa, B
3aBUCHUMOCTH OT >KE€JIa€MOM HACBIIIEHHOCTH IIBETa. BakxHO, YTO AUCHEPCHOCTH
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KEJIE300KUCHBIX  MUTMEHTOB  3HAYMTEJIbHO  NPEBBIIAET  JUCHEPCHOCTH
NOPTIaHALIEMEHTA, IO3TOMY NMPEBBIIIEHUE PEKOMEHYEMOW KOHIICHTPALUH BEET
K TOMY, 4TO BOJONOTPEOHOCTh CMECH PE3KO IMOBBIIIAETCAU, KaK CIEJCTBUE,
MOBBILIAETCS MOPUCTOCTh OETOHA U CHUKAETCS IPOYHOCTD

Xenez00kucHbIe MUTMEHTHI MOKHO Pa3/IeiuTh Ha «CUIIbHBIE» (C BHICOKOM
Kpacsiei crnocoOHOCTBIO) ¢ KpUTHUECKOU KOHIeHTpauuei 10% 1 OTHOCUTENbHO
«cnabbie» ¢ KpuTUdecko koHmeHTpauuei 25%. Ecnu 1is nosydeHust HyKHOTO
oTrTeHka Tpedyercsa 6osee 10% oTnenbHO B3ATOrO MUTMEHTa OT MacChl IEMEHTA,
TO CIEAyeT MPUMEHSATh MEHBIIYIO MOPLHI0 «CUJIBHOTO» MHUTMEHTa, TaK Kak
OOJbIIME TPOMOPIMHM MUTMEHTA MOBBIIAIOT BOJONOTPEOHOCTH.B ciyuas, eciu
TpeOyeTcsl MONY4YUTh JAEKOPATUBHBIM MACTENBHOTO IIBETa, TO OOBIYHO TPYAHO
pacnpeenuTh OYE€Hb MAaJICHbKHE MPOMOPIUU «CHJIBHOI0» IMUTMEHTa U Ooiee
y100HO MPUMEHSATH OONBIIYIO TOPIHIO «CIa00r0» MUIMEHTA.

K 4duciay TpaaMLMOHHBIX NUTMEHTOB JUIS MOJIYYEHHs I[BETHBIX LIEMEHTOB,
oOnajalolmMX TaKUMH XapakTEepUCTUKAMM, KakK JIOCTaTOYHas Kpacsias
CIIOCOOHOCTb, CTOMKOCTh K arpecCUBHBIM CpelaM, COJHEYHOMY CBETY U
aTMOC(EpHBIM BO3JCHCTBUSIM MOXHO OTHECTH: OXPY(KENTBIA LBET), CYpHUK
(kpacHbIii), okcua xpoma (3eJIeHBIH), OKCHABI KoOaabTa M yJIbTpaMapHHa
(romy0Ooii), mapranma (4epHbIi W KOPHUYHEBBIN), YIJACPOAMCTHIC IMUTMCHTHI
(aepnbrii). Takke MHUPOKO MPUMEHSIOTCS PA3IUYHbIE OPraHUYECKHE IMUTMEHTHI,

cojepkaHUe KOTOPBIX orpaHuueBaeTcs kojaudectBoM 0,5% Maccel 1ieMeHTa.

[IurmMeHTHl, M1 OBETHOTO LEMEHTAa JOJKHBI HMMETh JOCTaTOYHYIO
KpacsIIyl0 cCIOCOOHOCTh, BHICOKYIO CTOMKOCTD K II€JI04aM, COJTHEUHOMY CBETY U
atMoc(epHOMy BiMsiHUIO. OHM HE JOJKHBI COJEpXkKaTh BPEAHBIX HpHUMECEH U
pacTBOpUMBIX  cosedl. Jlnsg  pacliMpeHuss NAIWTPbl  LBETHOW  LEMEHT

MNOAKPAIIMBAIOT OPraHUYCCKUMHU KPACHUTCIISAMMU.
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[Tpu TemoBoil 06pabOTKE MOKET MPOUCXOAUTH CYIIECTBEHHOE U3MEHEHUE

1BeTa OETOHA, YTO HEOOXOAMMO YUUTHIBATh MPU N000PE COCTaBa MUTMEHTOB.

YToObl yMEHBUIUTH PACCIOCHUE IBETHOTO OETOHa,a TaK e J0O0UThCS
PaBHOMEPHOW OKPACKH, UCTIONB3YIOT BO3AYyXOBOBJIEKAIOIINE JOOABKH U BBOASAT B
MajblX KOJIMYECTBAX TOHKHE (PaKUUMU HEKOTOPhIX MaTepuanoB (KUpHOU

HN3BCCTH, TOHKOMOJIOTOT'O U3BCCTHAKA U I[p)

1.2 I1pecc—0eToH.

[Ipecc—0eToH — TEXHOJIOTHSI OKpAIIMBAHUSI BEPXHETrO CJIOS MOHOJUTHOTO
O0eToHa U ero o0paboTKa Pa3TUYHBIMH IITAMIIAMUA U PA3IMYHBIMU XUMUYECKUMU
peakTMBaMM B MOMEHT TBEpAcHUsS. B pe3yiabTare BO3MOXKHO TOJIyYECHHUE
MOBEPXHOCTH C PA3IUYHBIMM OTTEHKAaMHU I[BETa, UMUTHUPYIOIIAs TPUPOIHBIN
KaMEHb, Pa3IUYHbIE TOPHBIE MOPO/IbI C PA3HOOOPA3HON TEKCTYPOI.

TexHonorusi OTAMBKM MOHOJHUTHBIX OETOHHBIX CTEH C Pa3IMYHOM
TEKCTYpPOM,XapakKTEpHON MJIsI TPUPOAHBIX MaTEpPHAIOB, HEMOCPEICTBEHHO Ha
CTPOMIUIONIAKE 3HAYMTEIHHO YMEHBIIIAET BPEMS BBIIOJHEHHS paboT, a Tak ke
MO3BOJISIET TPOBECTH pabOTHl B TaKUX MECTaX, TJI€ BBHINOJHEHUE KIAIAKUA U3
HaTypaJIbHBIX MaTepUajoB  HEIENecoOOpa3HO IO JIKOHOMHYECKHUM WU
TEXHUYECKUM MIPUYMHAM WUIIM BOBCE HEBO3MOXKHO.

TexHnomorusi mpecc—OeToHa Majlo YeM OTAUYaeTcss OT (OPMOBaHUS
W3AEIUN IO JINTBEBOW TEXHOJOTIMHU <JIMIOM BHH3». BETOHHYIO CMECH T'OTOBST
OOBIYHBIM CIIOCOOOM, 3aTEM OCHOBHOW CIIOW YKJIaAbIBalOT B (OPMBI M Ha
MOBEPXHOCTh YIJIOTHEHHOM OETOHHOW CMECH HAHOCSIT CJOW JAEKOPaTUBHOIO
oerona. [lo oxpacoyHOMY CIIOI0O HAHOCSAT TIOJUMEP, HA3BIBAEMBIM«ATCeHT—
pa3beIUHUTENB», KOTOPBIM BBHIMONHAECT (YHKIHWIO CMa3Kd, TOCIE 4Yero Io
CBEKEYJI0KEHHON OETOHHOW CMECH MPOUCXOAUT MPOLIECC MeYaTaHUsI C TOMOIIBIO
pa3uyHbIX TeKCTYpHBIX popM. IIpu Habope GeTOHOM HEOOXOAMMOUN MPOYHOCTHU

AIrCHT—PpasbCAMHUTCIIb YAAJAIOT IIPHU IMOMOIIM CICHHAJTIBHBIX MATKHMX IIICTOK, a
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MOBEPXHOCTh TIIATEIBHO MPOMBIBAIOT. B TakoM cocTosHMM OETOH HaOupaeT
IIPOYHOCTh B TeueHnH 28 cyrTok. llocie oxoHUaHMs mnpouecca TBEPACHUS
MOBEPXHOCTh €HI€ pa3 MPOMBIBAIOT, TINATEIBHO CYIIAT, a 3aTEM HaHOCAT
CHenuanbHOE 3aUUTHOCTIOKPHITHE, 3allMIIAIONIEE TTOBEPXHOCTh OT 3arpsi3HEHUMN
W ToauepkuBaromiee OoraTcTBO 1BeTa. [Ipy HamOOHOCTH  HMCHOJIB3YIOT
CHelUalbHblE TOKPBITUS, TMPU TMOMOIIM  KOTOPBIX MOXHO IPOBECTHU
IPOTUBOCKOIB3AIIYI0 00pabOTKy MOBEPXHOCTH.

TexHonorusi MeyaTHOTO IITAMIIOBAHHOTO JEKOPAaTUBHOIOOETOHA UMEET
MHOKECTBO  IUTIOCOB,  TOCKOJBKY  II€4aTaercs MOJUYypEeTaHOBBIMU  WJIU
METAJTMYECKUMUILITAMIIAMA HETIOCPEJCTBEHHO Ha OETOHE, YTO IO CPaBHEHHUIO,
HanpuMep, ¢ HaTypaJibHbIM KaMHEM, IJIUTKOM W JIPyTMMU MaTepuaiamMu B pasbl
YBEJIMUMBAECT CPOK CHYKObI, TaK Kak TPH MCIOJIb30BAHUHM TMOBEPXHOCTEM
00pabOTaHHBIMU TaKUMU MaTepHallaMd BO3MOXKHO HX IITY4YHOE TMOBPEXKICHUE

HNJIN OTKaJIBIBAHHC.

1.3.MckyccTBEeHHBII KaMeHb

Hanbonee mmpoko B Hacrosimiee BpeMs JIeKOpaTUBHBIC OCTOHBI
UCIIONIB3YIOTCSI B BUJE MCKYCCTBEHHOT'O KaMHS, KOTOPBIN MpeACTaBisieT coOoi
JIEKOPATUBHBIA OOJIUIOBOYHBIM MaTepHuan, KOTOPBIM O4YeHb CXO0X IO (haKType
Pa3JIMYHBIMU TOPHBIMU OPOJAAMHU.

HckyccTBEeHHBIN KaMEHb 1o CBOUM (bU3UKO-MEXaHUYECKUM
XapakTEepPUCTUKAM HE YCTYIIaeT IPUPOJHOMY, a TAK K€ B MPOLIECCE IKCIUTyaTAl[UH
Ha HEM HE BO3HHMKAECT CKOJIOB M HapanuH. [log mOHATHEM «HCKYCCTBEHHBIN
KaMeHb» OOBEIUHSIOTCSA Pa3JIMYHbIE BUJIbI JEKOPATUBHBIX MATEPHUANIOB, KOTOPHIE
M3rOTaBIMBAIOTCSI HAa OCHOBE MHUHEPAIbHBIX KOMIIOHEHTOB — BSDKYIIUX,
HAIMOJIHUTENEN U 3aMOJHUTENECH. DTO BO—IIEPBBIX, TAKOW MaTEpHUal, KaK JINTbEBOI

KaMCHb, B KOTOPOM CB?ISYIOHleﬁ OCHOBOM SIBISICTCS HEMCHT, BO—BTOPBIX, 3TO
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KaAMEHb M3 MHWHEPAJbHOTO HANOJHUTENS M CBA3YIOIIET0 KOMIIOHEHTa —
AKpPUJIOBOU CMOJIBL.

N3roraBnuBaloT HMCKYCCTBEHHBIM KaMEHb METOJOM BUOPOJUTHS WU
BUOpONIpPECCOBaHUSI W3 O€I0ro MOPTIAHIALEMEHTa, Pa3IMYHbIX HAMOJHUTEIICH,
MUHEpaANbHBIX KpacuTeled U CHelualdbHBIX J00aBOK, 00eCneynBarOIMINX
YBEJIIMYECHUE NNPOYHOCTHA U MOPO30CTOMKOCTH U3ACIUM.

MetonoM BUOpOIIpecCOBaHUs U3IENHUs U3TOTaBIMBAIOT U3 OETOHHOM cMecH
C HHM3KUM BOJIOIIECMEHTHBIM OTHOIIIEHHWEM B CIEHHAIBHBIX mpecc—hopMax ¢
NOMOIIIBIO ITyaHCOHOB, Y€pe3 KOTOPBIE MEPENAETCS BBICOKOE AaBieHue. Popma u
TEKCTypa TOBEPXHOCTH W3JACNIUAM TNpHUIaeTcd OOPTOCHACTKON, HMEOIIEe
paznuYHbIE pa3sMepbl U TeoMeTpuro. TakuMm 00pa3oM H3roTaBIMBAIOT TaKHe
MEJIKOIITY4YHbIC MaTepualibl, KakK TpoTyapHas IUIMTKA, OOPTOBOW KaMeEHb,
CTEHOBBIE KAMHH, 3JIEMEHTHI 0J1aroycTpoicTBa u Ap.

WzroToBiienne MaTepuasoB METOJAOM BHUOPOJHUTHS  OCYIIECTBISIETCS
cienyromuM oOpa3oM. beroHHas cmech U3 I1IEMEHTa, HAMOJHUTENIEeH U
KpacuTenei 3anuBaeTcss B GoOpMbl U TojBepraeTcss BuOpamuu. OopMbl MOTYT
OBITh M3TOTOBJICHBIN3 IUIACTUKA, THUIICA WM TOJUYpETaHA B 3aBUCHUMOCTU OT
pasmepa uzzenus u Tpedyemoit dakTypsl. MaeanbHOl MMUTAMM TTOBEPXHOCTH
U3JIETNI CIIOCOOCTBYET HMCIIOJIb30BAHUE PA3NIMUYHBIX MSTKUX PE3UHOBBIX (OpM,
KOTOpBIE TOJHOCTBHIO TOBTOPSIOT CBOEOOpasue (HakTyphl HATYPAIBHOTO KaMHS.
OpnHako B MATKHX (popMax TPYAHO BBIIEPKUBATH T€OMETPHUIO TIPU U3TOTOBICHUU
JUIMHHBIX U3AEJHI, TO3TOMY MO TaKOW TEXHOJOTHH H3rOTABIMBAIOT B OCHOBHOM
MEJIKOIITYYHBIC 00JIMIIOBOYHBIC KAMHH, IMEIOIINE HEOOBIIIIE pa3MEPHI.

HckyccTBeHHBIE KaMeHb WMEET MHPOKYyIo cdepy mnpumeHeHus.C ero
MTOMOIIFI0 MOYKHO MPOM3BECTU OTIENIKY MPAKTUYECKH JIFOOOW YacTH BHEIIHEH M
BHYTPEHHEW OTACJIKW 3IaHUI WM COOpPYKEHUM, a Tak »xe JaHamadra.

HckyccTBeHHBI KaMEHb HUCIONB3YeTCsl MJii BHYTPEHHEro O(OpMIIEHHUS CTEH,
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KOJIOHH, KAMHUHOB W JPYTUX JeTaliell MHTephepa M JKCTEephepa, a TaKxKe IS
CO3/IaHUs MAJIBIX CKYJIBITYPHBIX MU apXUTEKTYPHBIX OpM.

bnaromapst mpocToTe MOHTa)ka M YCTOWYMBOCTH JEKOPATHBHOTO KaMHS K
MOTOJTHBI YCJIIOBUSIM M arpecCHBHBIM CpelaM, O0JIaCTh €ro MPUMEHEHHUs OYCHb
mupoka. PasHooOpa3ue 1BETOBOM raMMBbI TIO3BOJSET CO3AaTh MHIWBUIYaTbHBIN
o0pa3 1100010 31aHUs WU COOPYKEHUS.

bnaromapsi TeXHONOTHSM MPEICTABISICTCS BO3MOXXHOCTh H3TOTOBIICHUS
HCKYCCTBEHHOTO KaMHsSI JIFO00H (OpMBI, BIUIOTH JO BBIMYKIBIX W BOTHYTHIX
DJIEMEHTOB, TIPU TIOMOIIHM KOTOPBIX CTAHOBHUTCS BO3MOXKHBIM JE€KOPHUPOBAHHE

JIFOOBIX HCCTAHAAPTHBIX HOBerHOCTCﬁ .

1.4. Oco0eHHOCTH TEXHOJIOTHH.

B uenom nnsi gexopaTHBHBIX OETOHOB NMPUMEHSIIOTCS T€ ke TpeOOoBaHUA,
YTO U )i OOBIYHOTO OE€TOHA, HO C HEKOTOPHIMU OCOOCHHOCTSAMM:

—Jlna obecnieyeHs] BBICOKOW IJIOTHOCTH W I[BETOBOM BBIPA3UTEILHOCTH
IPU U3TOTOBJICHUH HEOOXOMMO YBEIIMUMBATh PACXO]] IIEMEHTA.

—HeoOxomuMo HCMONIB30BaTh KUPHBIE IUIACTUYHBIE CMECH, KOTOPHIE
o0JaaroT XopouuM (HOpMOBaHUEM, a TaK K€ HE MOABEPKEHBI PACCIOCHUIO.

—Jlng  TOBBIIEHUS  OJHOPOAHOCTH  BBOAST  IJIACTU(UKATOPHI U
BO3/TyXOBOBJICKAIOIINE T00aBKM, a TaK K€ TaKMe TOHKOMOJOTHIE HOOABKH, Kak
MUKpPOKPEMHE3EM, U3BECTHSK, MIJIaK U T.J.

—Ilpu ymiaoTHeHMH HEOOXOAMMO TPUMEHSTh TIyOWHHBIE BUOPATOPHI,
KOTOpbIe 00€CIIEUNBAIOT XOPOIIee YIJIOTHEHHE CMECH U TO3BOJISIOT TONYYHTh
POBHYIO JIMIIEBYIO TIOBEPXHOCTb.

—IlpumeHenune crenuaabHBIX CMa30K Ha OCHOBE MapaduHa, KOTOPhIC HE
CHIKAIOT JCKOPATUBHBIC CBONCTBA IIBETHOTO OETOHA.

—['nyOuna 3aneranusi apMarypsl JOJKHA ObITh HE MEHee 2 CM, YTOOBI
n30eKaTh TOSIBJICHUS P>KaBUYMHBI HA TIOBEPXHOCTH.
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—CoctaB  gomkeH ObITh  MHOJO0OpaTh  TakuM  00pa3oM,  4YTOOBI
MUHUMH3UPOBATH BEPOATHOCTH MOSBICHHSI BBICOJIOB Ha TTOBEPXHOCTH.

— Ilpu XpaHeHMM Ha CKJIajJe W MPU TPAHCHOPTHPOBKE TOTOBBIX H3CIUN
HEOOXOAMMO 3allUIIaTh UX MOBEPXHOCTh OT 3arps3HEHHs] U YAapOB, KOTOPHIS
MOTYT TIPUBECTH K €€ MOBPEKICHUIO M CHIDKEHUIO JEKOPATHBHBIX COBHCTB

U30CTIus.

25



2.9KcnepuMeHTAIbHAS YaCTh
2.1. MeToauka uccjaei0BaHusA
B coorBeTrcTBHM C NIOCTAaBICHHOM 3ajayeli OCHOBHBIMU HAIIpaBJICHUSMU
ABIISUTACH: TOAOOp CcOCTaBa JIEKOPATUBHOIO OETOHAa HAa OCHOBE MECTHBIX
MaTepHalioB, a TAKXKE U3y4EHHE €r0 CBOWCTB.

Uccnenosanue (bU3HKO-MEXaHUYECKHUX CBOICTB MPUMEHSIEMOTO
NOpTJIaHALIEMEeHTa ocymecTBiasioch B coorBetrctBUM ¢ ['OCT 31108-03
«IlemeHTHI OO1IECTpOUTETbHBIE. TEXHUYECKUE YCIOBUSY.

[IprMeHseMBbII MEIKUM 3allOJIHUTENb IIPOBEPSIICS HAa COOTBETCTBUE
I'OCT 8269.0-97 «lllebenp u rpaBuil U3 MIOTHBIX TOPHBIX MOPOJ M OTXOIOB

IMPOMBIIIJICHHOI'O ITPONU3BOACTBA.

[IpuMeHsieMbIil KpYHHBIM 3allOJIHUTENb IPOBEPSIICS HAa COOTBETCTBHE

I'OCT 873588 «Ilecok mJist CTpOUTEIBHBIX paboT.

Pasmepsl  00pa3noB mnpu  ucchneqoBaHUHM  (HU3HKO-MEXaHUUECKHX
XapaKTepUCTUK 00pa3lioB U3 JEKOPATHBHOTO OETOHA OBLIM MPHUHSTHL C YYETOM
rabapuTOB UMEIOLIETOCs 000PYIOBaHUS U JEHCTBYIOIIUX TOCTOB.

Jl7ist omipesienieHrs MPOYHOCTH MPHU CHKATHH, a TaK K€ MOPO30CTOMKOCTH
OBLIN M3TOTOBJIEHBI 00pa3IbI-KyObl pazmepoM 70x70x70 MM,

[Ipu wucnbiTaHuu 0Opa3OB HA MOPO30CTOMKOCTh HCIOJIB30BaNach
MOPO3WIIbHAS KaMepa C IMarma3oHoM TEMIIepaTyp.

Jnst ucnpiTaHust 00paslioB Ha MPOYHOCTh MPU CKATUU TPUMEHSIICA
ruapaBnudeckuii mpecc «MC-500».

Omnpenenenne MPOYHOCTH, © MOPO30CTOMKOCTH MOTYYEHHOTO MaTepHasa
npoBoauianck B coorBeTcTBUU ¢ ['OCT 10180-2012 «betonsl. MeTtosbl
OTIpEJICNICHHs] TTPOYHOCTH MO KOHTpOJbHBIM obOpazmam» u ['OCT 10060-2012
«beTtoHbl. MeToabl onpeaeneHnss MOPO30CTOMKOCTH.

Ucnbitanust npooaunucs B tadbopatopuu COY UCH.
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2.2. XapaKTepuCcTHKA MAaTEePHAJI0B
KauecTBO mpumeHsieMbIX MaTEpHUAIOB OKa3bIBAET OOJBIIOE BIHMSHUE Ha
CBOMCTBAa CTEHOBOI'O MaTepuasna, OCOOEHHO INpH NpPUMEHEHUH 100aBok. [l

IMIPOBCACHUA HUCCIeA0BaHUI OBLIIM MCHOIb30BaHBI clIcayromuc MmaTCpualbl.

2.2.1. XapaKkTepuCTHKA lleMEeHTAa
B kadecTBe BsDKyIIEro Marepuajia MpH TPOBEACHUU pabOThI ObLI
UCTIOJIh30BaH TOPTIAHAIEMEHT KpacHOSpPCKOro IIEMEHTHOTO 3aBoja Kiacca
B32,5, ynosnerBopstomuii TpedoBanusMm ['OCT 10178-85 «IlopTianainemMeHT u
NIJIAKOTIOPTIAHAIIEMEeHT. TeXHUYeCcKre YCIOBUs». BBIOOp BHIa IeMeHTa IS
OCTOHOB Pa3IMYHBIX MApOK MPOU3BOJIUTCS B 3aBUCUMOCTH OT YCIIOBHH pabOTHI

KOHCprKIlPlﬁ. du3nKo-MEXaHUUYECKHUE CBOMCTBA HCMCHTA IPCACTABJICHBI B

tadune 1.
Taomuna 1 - Puzuko-MexaHUYECKUE CBOMCTBA [IEMEHTA
3aBon Pe3yabTaTsl
HaumMmeHoBaHue nmoka3arejen .
H3rOTOBHUTEIDb HCNBITAHUH
VY enbHasi MOBEPXHOCTh 3000 cm2/T
Hopmanbhas rycrora 26 %
Hauano cxBaTeIBaHUSA 1 9. 45 MuH.
Konerr cxBaTbIBaHUS 4 4. 45 MuH.
Kpacnosipckuii PaBHOMEPHOCTD N3MEHEHNUS
BBIJICP)KUBACT
LIEMEHTHBIHN oboneMa
3aBOJ KoadunmenT HacwimeHus 0,95-0,87
CunukaTHBIA MOJTYJIb 2,0-1,7
["'MMHO3eMHBIN MOy 1,0-0,9
HacpimBast miIoTHOCTD 1290 kr/m3
HUctuHHAs MI0THOCTH 3,0 r/em3
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Octatok Ha cute 008

97,4%

[IpounocTs npu cxatuu Ha |

CYyTKH

9,0 MIIa
CYTKH
[IpounocTh NpHu cxxaThu Ha 28
32,0Mna
CYTKH
[IpounocTs npu nu3rubde Ha 1
3,27 MIla
CYTKHU
[IpounocTs npu n3rude Ha 28
5,1 MIla

2.2.2. XapaKTepuCTHKA MeJKOr0 3a0JTHUTEJIs

HCHOHBSY@MLIﬁ B HCCJIICAOBAaHHNHN IICCOK OBLI IMOABCPIrHYyT HCIIBITAHHUIO B

COOTBCTCTBHU

c I'OCT 8735-88.

«llecox nmisa

Pe3ynbTaThl HCTIBITAHMM TIpeICTaBICHBI B TaOmuax 2,3 u 4.

CTPOUTENIbHBIX paboT».

Tabnuma 2 — Pe3ynbpraThl HCTIBITAHKS TIECKa

Bun HaumenoBanue | HamMeHoBanme 3HauYeHUd MoKa3aresen
MarepuaJia noxKasareJien H/I na meton pakTuyeckue TpeOyembie
HCIIBITAHUI rocrt
ITecok Monynb I'OCT 8735— 2,71 Kpynubrit
KPYITHOCTH 88 Cs.2,5 10 3,0
necka (M)
Bnaxxuoctb 2,7
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Tabnuua 3 — YacTHbIE U IOJIHBIE OCTATKHU

HanmeHoBaHne Ocratk, % 1o Macce, Ha CATAX Mpoxox
0CTaTKa 2,5 1,25 0,63 0,315 0,16 | uepes curo
C CeTKOi
Ne 0,16, %
1o mMacce
YacTHblit 18,44 10,64 4,96 19,15 42,21 4,6
[TomHbIit 18,44 29,08 34,04 53,19 95,4
Tabnuua 4 — ['panynoMeTpudeckuii COCTaB MeckKa.
ConeprxaHue 3epeH KPYMHOCThIO [TomubIN
Cg. 10 Mm Cs. 5 Mm Menee 0,16 OCTATOK Ha
MM cute Ne(,63
dakTuueckoe - 14,4 4,6 34,04
3HAYECHUE
TpeboBanue 5 15 15 30-45
I'oCT (Il
KJ1acc), He
Oonee

BriBox: IIpencraBnennsiii necok cootBetcTByeT 'OCT 8736—93 kak necok

kpynHbid |l kmacca, 1 MOXKET OBITh TPUMEHEH NP MPOU3BOJICTBE JEKOPATHBHBIX

OETOHOB.
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2.2.3. XapaKTepuCTHKA KPYIHOI'0 3aI0JHUTEJIS

HcnbeiTanus IHG6H5[, HCIIOJIB3YEMOI'0 B HCCIICOOBAHUHN, IIPOBOAATCA B

cootBercTBUM ¢ ['OCT 8269.0-97. «lllebeHp M TpaBHil M3 IUIOTHBIX T'OPHBIX

mopoa M OTXOJAOB IMPOMBIINIJICHHOTO ITPOU3BOACTBAY. Pe3yJIBTaTBI HUCIBITAaHUU

Mpe/ICTaBlICHbI B TabIuULE 5.

Ta6nuia 5 — Pe3ynbTaThl UCTIBITAHUS TIISOHS.

Bup marepuana, HaunmenoBanue HaumenoBanue O6o03HaveHne 3HayeHue MoKazaTesns
MPEICTaBIEHHOT O nokaszarenen HJI na meton HJI Ha DaKTUYECKOTO Tpebyemoro
K UCTIBITAHUIO WCTIBITAHU N MPOYKIIUIO I'oCT
Ile6eHb 3epHOBOIf I'OCT 8269.0— I'OCT 8267
¢bpaxmumii 5-20 CTOCTaB: 97 93
IIOJTHBIC
OCTaTKH Ha
curax, %: 0,36 J0 0,5
1,25D 9,24 Hol0
D 47,99 Ot 30 mo 60
0,5(d+D 94,89 Ot 90 o
d 100
JpobumocTb: [TapannensHo
[orepu Macchr 9,2
npu 9,1 Cs9 o011
HCTIBITAHUT
meOHs u3 1200 1200
H3BEPIKEHBIX
mopox, %
Mapka o
JIpOOHUMOCTH
HacebimHast 1537 -
IUIOTHOCTB,
kr/m®
BraxxuocTts 1,4 —
Coneprxanue 3,0 1,0, me
NBUIEBUIHBIX, Oomee
WIACTHIX U
TJIMHUCTBIX
yacrull, %
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BeiBoa: mpexacraBieHHbIN 1ieOeHb (pakuuii 5—20 MM HE COOTBETCTBYET
TpeboBaHUsM rocT 8267-93 1o moKa3aTeNl0 COAEpPKAHUE MbUIEBUAHBIX U
TJIUHUCTHIX yacThll, ogHako corjiacHo I'OCT 26633-2012, mebenb MOXKET OBITH
NpUMEHEH TNpU MPOU3BOACTBE OETOHOB C COOJIOACHUEM PEKOMEHIALMMA

CTPOUTENBHOU Tab0opaTOpHUu.

2.2.4. Ucnonb3yeMble 100aBKH.

B xonme mumioMHO¥N paOoOTHI JJISI MPUTOTOBJICHUS JCKOPATUBHOTO OETOHA
UCIIONIb30BaJIach CWJIbHOIIacTUuIMpytomas jgobaBka «Centrament N10»
npousBojictBa OO0 «OM—Cu bayxemu». O06nacTb mpUMEHEHHUS — TOBapHBIN
6eToH, 6eTOH st 0ETOHOHACOCOB, MACCUBHBIE KOHCTPYKIIUH.

XapaKTepUCTUKH MTPOTYKTA:

—HE COJIEP>KUT KOMIIOHEHTOB, BBI3BIBAIOIIUX KOPPO3HUIO

—3(p(dEeKTUBHO MIACTUGUIUPYET TPU HUBKUX U BBICOKHX pacxojax
[IEMEHTa

—CHWKAeT MHTEHCUBHOCTH TETJIOBBIIENICHUS B O€TOHE

—TIPUMEHSIETCS ISl CHIDKEHMSI PacXojla BOJBI C IIENIbIO CHIDKEHUS BOJIO—
[IEMEHTHOTO OTHOIICHHS M TOJyuyeHHus OoJiee IUIOTHBIX M, KaK CJIeICTBHE, Ooliee
JIOJITOBEYHBIX OETOHOB.

Tak xe TPOAYKT COBMECTHM C JApyruMu nobOaBkamu kommanuu MC—
Bauchemie. Brimmyckaercst B Bl rOTOBOTO MpoayKTa 35% KOHIICHTpAITUH.

[IpumereHne TIACTUGUIHPYIOMKUX JO00ABOK SBISETCS HEOOXOIMMBIM
YCIIOBUEM TIpU MPOM3BOJCTBE TOBAPHOTO OETOHAa CTaOMIBLHOTO KaudecTBa. Bce
n00aBKu JOMKHBI yaoBIeTBOpATh TpeOoBanusim ['OCT 24211-91 «JloGaBku

1151 OETOHOB M CTPOUTEIBHBIX pacTBOPOB. OOIIMe TEXHUUECKUE TPEOOBAHUS.
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2.2.5. Bona 3aTBopenus

Bona nomkna orBevats TpeboBanusaMm ['OCT 23732-91. Conepxanue B
BOJIC OPTaHUYECKHX MOBEPXHOCTHO—AKTUBHBIX BEIIECTB, CaXapoB MU (DEHOJIOB,
Ka)XJI0T0, HE TOJKHO ObITh Oosee 10 mr/n. Boaa He qoimkHA copepkaTh MIICHKU
HEe(PTENPOAYKTOB, JKMUPOB, Macel. B Boje, NMpUMeHsIeMOW s 3aTBOPCHHS
PacTBOPHBIX CMECEH, HE TOJDKHO OBITh OKPAITUBAIOIINX IPUMECEH.

ConmepxaHne B BOJAE pPAacTBOPUMBIX cojiel, noHoB SO4-2, Cl-1 u
B3BCIICHHBIX YACTHI[ HE JODKHO TPEBBIIATh JOMYCTUMBIX BEIUYHH.
OKuCIIsIEMOCTD BOJIBI HE JIOJDKHA OBITH OoJiee 15 Mr/n. BogopoaHblil moka3arTenb
BoAbl (pH) He nomken ObiTh MeHee 4 u Ooiiee 12,5. Boga He 1omkHA COepKaTh
TaKXKe TIpUMEecedl B KOJHMYECTBAX, HAPYIIAIONIMX CPOKH CXBaThIBAHHS |
TBEP/ICHUSI [IEMEHTHOT'O TECTa U PacTBOpa.

Jlyymie wucCnosib30BaTh YUCTYHO MHUTHEBYIO BOJy, HO JOMYyCKaeTcs
NpUMEHEHHEe MOPCKOW BOJBI, €CJM cojiepikaHue cosneil He mpessimaer 5000

MT/J1.

2.3. ITox6op cocTaBa 1eKOPATHBHOI0 0eTOHA
CocraB Oetona Obl1 momoOpan B coorBercTBUU ¢ ['OCT 27006-86.

«beronsl. [IpaBuna nmogbopa coctaBa G€TOHAY.

ITponieaypa moabopa BKIFOYAET OIEHKY KauyecTBa MCXOIHBIX MaTEepPHAJIOB,
Ha3HAYCHUE CPEIHETO YPOBHS MPOYHOCTH OETOHA, pacdeT cocTraBa OCTOHA IS
OTBITHBIX 3aMECOB M HMX MPUTOTOBJIICHUE, HCIBITAHHE KOHTPOJIBHBIX 00pa3IloB,
KOPPEKTHPOBKY MEPBOHAYATHHO MPUHSITHIX PACX0JI0B KOMITIOHEHTOB.

Cpennuii ypoBeHb npouHocTH OetoHa Obut HazHadeH o ['OCT 18105-86.

«betonsl. [IpaBuiia KOHTPOIS MPOYHOCTHY

CocraB OeToHa A4 OIBITHBIX 3aMCCOB OBLT pacCuuTal MCTOAOM

a0comroTHBEIX 00BbeMOB B coorBercTBUU C «Pexomenmamuamu HUWXKB no
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TEXHOJIOTMH W3TOTOBJIEHUS W3JAEIUA M KOHCTPYKUMU W3 BBICOKOIPOYHBIX
6etonoB» (M.: I'occtpoit CCCP, - 1987 r.).

[locne pacyera pacxomoB Marepuana ObUIM HPHUTOTOBIIEHBI OIBITHBIE
3aMechl, OlpejesieHa YI000yKIaIbIBaeMOCTh OETOHHOW CMECH, a Takke JIpyrue
MoKa3zaTrenu KadecTBa cMmecu. [lo monydeHHBIM [aHHBIM Oblla MPOMU3BEIEHA
KOPPEKTUPOBKAa OETOHHOM CMECH.

[locrie mMpUrOTOBNIEHUSI OMNBITHBIX 3aMECOB OblIa OIpejAelieHa CpeaHss
IUIOTHOCTh OETOHHOW CMECH B YIUIOTHEHHOM COCTOSSHUM B COOTBETCTBHH C
tpeboBanusamu 'OCT 10181-2000 1 o moay4yeHHbBIM JaHHBIM PACCUUTAH PACXO/T
matepuanos Ha 1 M GeToHa.

[lo pesynpTaTaM HMCHBITAHUNA KOHTPOJIBHBIX 00pa3lOB ObUIM MOCTPOECHBI

I‘pa(i)I/IKI/I 3aBUCUMOCTEH IMPOYHOCTH OT KOJIMYCCTBA KpAacCAIICTrO IMMI'MCHTA.

2.3.1. ITonGop cocTaBa 6eToHa Kiaacca B15

Jliist moxOopa cocTaBa IeKOpaTUBHOTO OeToHA Kitacca B15 mcmonb3oBanuch
CJIeIYIOIINE UCXOAHBIC aHHbIe. TpeOyeMast moaBmKHOCTh OeToHHOM cMecH (OK)
- 16 cm. B kadecTBe BSXKYIIErO HCIOJB3YeTCS MopTiananemMeHT B32,5,
3aMOJIHUTENH - NecOK M= 2,71 u miuotHocThiO pr=3,315 Kr/aM°® u 1ieOeHb ¢
HanbonbuIeil kpynHocThIo 20 U py=2,442 kr/am3. BomoleMeHTHOE OTHOIIEHUE
0,67. TpebGyemsiii kmacc Oetona BI15. Pacxon Boasl, TpUHUMAEMBIA IO

pexoMeHanuam pased 20051/M°,

Pacxon nemenTta HaxoauM 1o popMmyiie:
[1=B/(B/L)
11=200/0,67= 298,6 kr/m>

OnpenensieM abCONIOTHBIM 00BEM CMECH 3aMOJTHUTEIICH:
V3=1000—((Ll/P)+B)
V3=1000—((298,6/3,1)+200)=703,681
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AOGCOoIOTHBIN 00bEM TIecKa:
Vio=(V3xI1)/100 , rme Il — comepxaHue MEJIKOrO 3alOJHUTEIS B
MPOIIEHTaX
V= (703,68%36)/100=253,32 n
[11=703,68-253,32=450,36 1

3Hasi MJIOTHOCTU TecKa W IIeOHs, BBIYMCIAEM pacxoi, KOMIIOHEHTOB IO
macce:
[1=253,32x3,315=839,76 xr/m*
111=450,36x2,442=1099,78 kr/m*

B kauectBe mnactudukaropa npumensercs nodaska Centrament N10 B
Ko4uecTse 3% OT MacChl IEMEHTA:

J1=298,6%0,03=8,96 kr/m*

Jist  uccrnenoBaHUsl BIMSHUS KOJMYECTBO KpacsAIllero IUTMEHTa Ha
IPOYHOCTh JEKOPATHUBHOTO OETOHA pa3palaThIBAlOTCA COCTABBI C COJEPKAHHEM
urmeHToB 1%, 3%, 5%:

K19,=298,6%0,01= 2,99 kr/m?
K3%=298,6%0,03=8,96 xr/m*
Ks5%=298,6x0,05=14,93 xr/m*

UTOroBblii pacxo 1 KOMIIOHEHTOB Ha 1M® 1eKOPaTHBHOIO GETOHA COCTABHT!
[1=298,6xr/m°
B=200n
I1=839,76 xr/m®
1= 1099, 78kr/m>
1=8,96 xr/m®
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Ki= 2,99xr/m°
K30,=8,96 xr/m>
Kso,= 14,93kr/m3

2.3.2. Iloadop cocTtaBa GeToHa kiaacca B20

Jlns mogbopa cocTaBa fekopaTuBHOro 6eToHa Kiacca B20 ucnonb3oBanuch
CJIeAYIOIINE UCXOIHbIE JaHHbIe. TpedyeMas moABMKHOCTh OeToHHOM cMecu (OK)
- 18 cm. B kadecTBe BSIXKYIIErO HUCHOJB3yeTCsl TopTiaanainemMeHt B32,5,
3aMONHUTENN - NMECOK Mg= 2,71 M mioTHOCTBIO pr=3,315 kr/mm® u mebens c
HanOoubie KpymHocThio 20 u py=2,442 kr/mM°. BoolieMeHTHOE OTHOIIICHUE
0,61. Tpebyemniii kiacc Oerona B20. Pacxoxm Boabl, NpUHUMAEMBIH IO

PEKOMEHIAIUAM PABEH 2005/m2,

Pacxon nieMenTa Haxoaum 1o ¢popmyiie:

I1=B/(B/1I)
11=200/0,61= 327,87 kr/m®

OmnpenensieM aOCOMIOTHBI 00bEM CMECH 3aITOJTHUTEIICH:
V3=1000—((1Ll/P)+B)
V3=1000—((327,87/3,1)+200)=694,23n

AOComoTHBIN 00BEM TecKa:
Vn=(V3xI1)/100 , rne Il — coaepxkaHue MEIKOro 3amoIHUTENS B
MPOLIEHTaX
V1ni=694,23x0,36=238,32 n
[11=694,23-238,32=455,91 n
3Hasi TJIOTHOCTU TeCKa U IeOHs, BBIYKMCISIEM PacxoJi KOMIIOHEHTOB IO
Mmacce:
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[1=238,32x3,315=790,03 kr/m*
111=455,91x2,442=1115,33 kr/m*

B kauectBe mnactudukaropa npumensercs nodaska Centrament N10 B

KouuecTtBe 3% OT MacChl IEMEHTA:

J1=327,87%0,03=9,84 kr/m*

JUtst  WcclieqoBaHUST  BIUSHUS KOJMYECTBO KpACAIIEro IMHUTMEHTa Ha
POYHOCTh JIEKOPATUBHOTO OETOHA Pa3palaThIBAIOTCS COCTABBI C COJIEPIKaHUEM
murmenToB 1%, 3%, 5%:

K14=327,87x0,01=3,28 kr/m®
K3,=327,87x0,03=9,84 kr/m®
K54=327,87%0,05= 16,39xr/™m>

UTOroBbIii pacxo KOMIIOHEHTOB Ha 1M® JeKOPaTHBHOIO GETOHA COCTABHT!
[1=327,87xr/m®
B=200x
1= 790,03kr/m3
[11=1115,33 xr/m®
1=9,84 xr/m®
K19=3,28 kr/m®
K39%=9,84 xr/m®
K59=16,39 kr/m®
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2.4, IlpoBeneHne uccae10BaHNS
B xoxe BeIMomHEHUs WCClieOBaHUS ObBUTM TOMOOpPaHBI W HCIIBITAHBI BCE
KOMIIOHEHThl OETOHHOW cMecu s W3AeNUd W3 JIeKopaTuBHOro OeTtoHa. B
pe3yibpTaTte ObUIM pa3paOOTaHbl COCTaBbI MJIsA JEKOPATUBHOIO OETOHA KJIACCOB
B15 u B20.
Tabnuua 6 — cocTaBbl OETOHHON CMECH ISl IEKOPATUBHBIX OETOHOB

kiaccos B15 u B20

KommnoneHnt B15 B20
LlemeHT, Kr/M° 298.,6 327,87
[Mecok, kr/m> 839,9 790,03
I1le6enp, kr/m® 1099,8 1115,33
Bona, n/m3 200 200
[Tnactudunupyromas 3(8,96) 3(9,84)

no0aBKa Centrament
N10, % or macchl

nemenTa (kr/m°)

Kpacsmmii murment, % 1(2,99) 1(3,28)
OT  MacChl  IIEMEHTa 3(8,96) 3(9,84)
(xr/Mm°) 5(14,93) 5(16,39)

[TonyuunBmiasics OETOHHAs CMECh UMEET CJIEIYIOLIUE CBOMCTBA:

Tabmuna 7 — cBoiicTBa OETOHHOI CMECH.

IMapameTtp B15 B20
[T10THOCTH, KI/M° 2440 2440
BognonementHoe 0,67 0,61
OTHOIIICHUE
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Ocanka koHyca, cM

16

18

N3 mnonyuuBmieiics OeToHHOM cmecu ObUIM 3aopMoOBaHBl 00pa3Ibl ¢

I[O6&BKOI>1 KpacAmero IMnmUurMeHTa, a TaKiKE KOHTPOJIbHBIC 06pa3u1>1, JJIA TOro,

YTOOBl CPAaBHUTHh XapaKTEPUCTHUKU OOBIYHOTO U JEKOPAaTUBHOrO OETOHAa U B

I[&JIBHGﬁH.ICM CACJaTb BBIBOJbI O BJIIMAHHUHU KpacsAllWX IMHUITMCHTOB Ha CI)I/I?;I/IKO—

MexaHuueckue cBoiicTBa OetoHa. Pazmepnr oOpaszioB 70x70x70 mm. OOpasiisl

ObUIM OTIIPABJIEHBI B IPONApOYHYI0 KaMepy Ha TEIUIOBIAKHOCTHYIO O0OpabOTKy

10 PE)KUMY YKa3aHHOMY Ha pUCYHKe 1.

Pucynok 1 — Pexxum TemioBna)xHOCTHONH 00paboTKu 00pa3IoB

Temnepatypa, °C

B0

70
&0

50

40 /
30

20/

10

1]

2.4.1 UcnbITaHUA HA IPOYHOCTH

[Tocne TemmoBIaXKHOCTHON 00pabOTKH 00pa3lbl pacmaryOInBarOTCs, a 1o

HCTCUYCHHUMU YCTBIPCX 4YaCOB HCIBITBIBAIOTCA Ha CXATHC Ha TI'HAPABINYCCKOM

npecce. Pe3ynbraTel HCIIBITAHUM PUBEASHBI B Ta0aumax 8 u 9.
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Tabnuua 8—Pe3ynbraThl HCTIBITaHUN 00Pa310B IeKOpaTUBHOTO OeToHa B1S

(nocne TBO)
Cocras 6eToHa
Kpacnblii,
Ne coctaBa | B15 B20 % Kenarsrii, % P, KI/m3 Rex, MIla
1 + - - - 2392 13,32
2 + - 1 - 2335 18,67
3 + - 3 - 2437 16,67
4 + - 5 - 2380 14,66
5 + - - 1 2335 19,75
6 + - - 3 2432 17,33
7 + - - 5 2380 14,91

Tabmuma 9 —Pe3ynbpTaThl HcTIBITaHHM 00pa3IOB AeKopaTUBHOTO OeToHa B20

(mocne TBO)
Cocras G6eToHa
KpacHbiid,

Ne cocraBa B15 B20 % Kenrerii, % P, Kr/m3 Rk, MIIa
1 - + - - 2363 17,95
2 - + 1 - 2307 20,50
3 - + 3 - 2409 19,59
4 - + 5 - 2472 18,69
5 - + - 1 2391 19,54
6 - + - 3 2380 18,45
7 - + - 5 2346 17,36
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[lo noxy4eHHbIM pe3yJbTaTaM UCIIBITAHUH OBLIM MOCTPOEHBI TpaUKU

3aBUCUMOCTH IIPOYHOCTHU ACKOPATUBHOI'O 0eToHa OT KOJIMYeCTBa KpacAmero

nurmenTa. I'paduku 1715 AekopatuBHOro 6etona kimaccos B15 u B20 uzo0paxeHsl

Ha PUCYHKAX 2 U 3 COOTBETCTBEHHO.

i S
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0 1 3 5

Konunuectso nurmeHTa, %
’

PucyHnok 2
BAnAHME NUrMeHTOB Ha NPOYHOCTb
AeKopatusHro 6etoHa B15 (nocne TBO)
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PucyHnok 3
BAnAHME NUrMeHTOB Ha NPOYHOCTb
AeKopaTtusHro 6etoHa B20 (nocne TBO)
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BoiBon: IlurmenTthl, n00aBiI€HHBIE B JACKOPaTUBHBIA O€TOH, YCKOPSIOT
Ha0Op MPOYHOCTHM NPH TBEPJCHUM B MPOMApOUYHON Kamepe. Takoe CBONCTBO
MPOSIBIISIETCA KaK B COCTaBE C MUTMEHTOM KpPAacHOIO IBETAa, TaK U B COCTaBE C
KENThIM TUrMeHTOM. OJHaKo, MaKCUMaJbHO A3TOT 3(PGEKT MpOosBIAETCS MNpHU
n00aBJIeHNM TUTMEHTOB B KonuuecTBe 1% ot Macchl nemenra. [Ipu noGasnenun

0O0JIBIIIEr0 KOJINYECTBA IIUTrMCHTA, Ha6J'IIOI[a6TCSI CHHM)XCHHC ITPOYHOCTH.

OnHOBpeMEHHO C oOOpa3namMu JUIsl  MPOMApOYHOM  Kamephl, ObUIU
3adopMOBaHbl 00pasiibl, JJIsI UCTIBITAHUS MOJTYYEHHOTO COCTaBa JIEKOPATHUBHOTO
o6erona B Bo3pacte 28 cytok. [lo mcredeHnu HaHHOTO cpoka oOpasibl ObUIH
UCIIBITAaHBI HAa C)KaTHE Ha THAPABIMYECKOM IMpecce. Pe3ynbTaThl HCTIBITAHUN

npuBeaeHbl B Tabiunax 10 u 11.

Ta6muma 10 — Pe3ynbTaThl HCMIBITAHUM 00Pa3IoB IEKOPATHBHOTO O€TOHA

B15 (B Bo3pacte 28 cyToOK)

Cocras G6eToHa
Ne KpacHbii,
cocraBa B15 B20 % Kenrelii, % P, Kr/m3 Rk, MIIa
1 + - - - 2472 21,25
2 + - 1 - 2355 17,98
3 + - 3 - 2338 16,21
4 + - 5 - 2462 14,76
5 + - - 1 2335 19,71
6 + - - 3 2350 19,31
7 + - - 5 2359 17,32
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Tabmuua 11 - Pe3ynbTaTsl HCHIBITAHUN 00pa3LoOB AEKOPATUBHOIO OETOHA

B20 (B Bo3pacTe 28 cyTOK)

Cocras 6eToHa
Ne cocraBa | B15 B20 Kpacnwsiii, % | Kearsrii, % P, Kr/M3 Rex, MITa
1 - + - - 2416 31,39
2 - + 1 - 2329 30,13
3 - + 3 - 2395 29,53
4 - + 5 - 2349 24,25
5 - + - 1 2419 28,09
6 - + - 3 2409 26,93
7 - + - 5 2358 23,29

PQSYJ'IBTaTI)I HUCIIbITAaHUHN ACKOPATUBHOT'O OceToHa Ha IMPOYHOCTH ObLTH

I[MpOaHAJIN3UPOBAHBI, 4 3aTCM 110 HUM ObLTH IMOCTPOCHBI I“pa(l)I/IKI/I 3aBUCHUMOCTH

IPOYHOCTU JEKOPATHBHOTO OETOHA OT KOJIMUECTBA Kpacsiero nurmenTa. [locme

3TOro ObLIH CACJIaHbl BBIBOJBI O BJIMAHHUH KOJIHMYCCTBA ITMITMCHTA B ICKOPATUBHOM

OeToHE Ha MPOYHOCTh. [ paduKu 3aBUCUMOCTH MTPOYHOCTH JICKOPATHBHOTO OE€TOHA

OT KOJIMYECTBAa MUTMEHTAa, /Tt kiaaccoB B15 u B20 n3zobpaxkensr Ha pucyHkax 4 u

5 cooTBeTCTBEHHO.
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Pucynok 4.

BAnaHMe NUrMeHTOB Ha NPOYHOCTb
AeKopaTtuBHro 6etoHa B15 B (Bo3pacTe 28 cyTOK)
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PucyHok 5.
BanaHMe NUrmeHTOB Ha NMPOYHOCTb
AeKopaTuBHro 6etoHa B20 (B Bo3pacte 28 cyTOK)
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BoiBon: B Bo3pacte 28 cyToKk HaONIOJaeTCs HETaTHMBHOE BIIHSHUE
N00aBJIEHHBIX KpacsllUX NUTMEHTOB Ha NPOYHOCTh OeroHa. C BO3pacTaHUEM

KOJIMYECTBA IMUIMCHTA IPOYHOCTD OeTOHA 3HAYUTEIBHO CHIUKACTCS.

2.4.2. UcnibITaHUSI HA MOPO30CTOHKOCTH

Mopo030CTOUKOCTH OJIHO W3  OCHOBHBIX  CBOMCTB  O€TOHa,
HEMOCPEJCTBEHHO BJIMSIOLUIMX HAa €ro JOJrOBEeYHOCTh. OCOOEHHO MPOSIBISIIOTCS
CBSI3aHHBIE C MOPO30CTOMKOCTHIO CBOMCTBA MPH JKCIUTyaTallid KOHCTPYKIIUN B
TSDKETBIX KJIMMATUYECKUX YCIOBUSX, MOITOMY JJii OETOHOB, MPUMEHSEMBIX B
Cubupu u Kpaitnem CeBepe, NpeIbABISIIOTCS TOBBIIICHHBIC TPEOOBAHUS.

[Tox MOPO30CTOMKOCTBIO MOHUMAETCS CIIOCOOHOCTH OETOHA, HAXOISAIErOCs
B YBJIQXHEHHOM WJM HACHIIIEHHOM BOJIOH COCTOSIHUH, TPOTHBOCTOSIThH
CUCTEMATHYECKOMY JEHCTBUIO MEPEMEHHBIX TEMIEPATYpP OKPYKAIOLIEH Cpelbl
0e3 M3MEHEHUs KakKuxX JMO0O CTPYKTYPHBIX U  (U3UKO-MEXaHUUYECKHUX
XapaKTEPUCTUK.

OcHOBHOW  mNpuUYMHOW  paspyiieHus OeToHa, TMpPU MHOTOKPATHOM
3aMOpaXMBaHUM M OTTAWBAHHWM, SBISETCS yBEJIMYEHHWE O0beMa BOJIBI,
Haxozsmiecss B mopax OeroHa, koropoe pocturaet 9-10 %. B pesynbrare
paclMpeHus 3aMep3arolieil BOJbI CO31a€TCs TaBICHUE U3HYTPU HA CTEHKH Op, U
B 0ETOHE BO3HUKAIOT 3HAYMTEJIbHBIC BHYTPEHHUE HAIPSHKCHUS, TPUBOJSAIINE B
MOCJEACTBUM K TIOCTEIIEHHOMY pAacCIIaThIBAHUIO €ro CTPYKTYphl, a 3aTeM K
pa3pyLIEHUIO.

PazpymieHne OT BHYTPEHHMX HANpPSDKEHUM MOXET MPOU30MTH B TeEX
CIIy4asiX, €Cild B MOMEHT 3aMep3aHusi TIOphl B OETOHE HAa OCHOBE CMEIIAHHOTO
BSDKYIIIETO 3allOTHEHBI BOJOM He MeHee 4eM Ha 85-90 % wux obmiero oObema.
OnHako B OOBIYHBIX YCJIOBHUSIX JKCIUTyaTalldd W TPH XpPaHEHWU Ha BO3JyXe
TaKoro BOJOHACHKIIIEHUSI He HabmoaaeTcsi. CKOPOCTh 3aMep3aHusi BOAbI 3aBUCUT
OT TEMIIepaTypbl OKPY>KalOMIEro BO3/lyXa, a TaK K€ pa3MEpOB IOp — BHayale
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BOJla 3aMep3aeT B KPYMHBIX Topax, a 3aTeM B Ooyiee Menkux. Bo Bpewms
OTTaWBaHUs BOJia MIEpeMeNiaeTcs B OETOHE B OOpaTHYIO CTOPOHY, MUTPUPYS OT
HarpeBIIMXCSl HApPYXXHBIX CJIOEB K Oosiee XOJNOAHBIM BHYTpeHHUM. llpu
MHOTOKPaTHO MOBTOPSIIOIIUXCS ITUKIIAX 3aMEpP3aHUsl U OTTauBaHUSI CIIOCOOHOCTH
OeTOHAa K BOJIOHACHIIICHUIO BO3PACTaEeT, BCJIECACTBUE YEro COJIEpKAHUE BOJIBI B
rmopax IOCTENEHHO YBEJIWYMUBACTCS, HAPYIICHUS CTPYKTYpbl YCUJIMBAIOTCS, WU
OCTOH HAUMHAET Pa3pyILIaThCs U TEPSATh MPOYHOCTH U Maccy.

TpebGoBanust k 0€TOHY IO MOPO30CTOUKOCTH B 3aBUCUMOCTH OT YCJIOBUM UX
JKCIUTyaTallu HOPMUPYIOTCS B BHJE Mapok OETOHAa MO MOPO30CTONKOCTH,
KOTOpPBIC OIIEHHBAIOTCS coriacHo ctanmaptHoit metoguke ('OCT 10060.0 - 95)
0 YHCIY IUKIOB TMOMEPEMEHHOr0 3aMOpa)KUBaHUSI W OTTaWBaHMs, KOTOPbHIC
OCTOH JOJDKEH BBIJIEpkKaTh 0€3 CHIIKEHUsI MPOYHOCTH Oosiee yeM Ha 25 % wu
yYMEHBIIIEHUsI Macchl OoJiee ueM Ha 5 %.

Bonbioe BnusHIE HA MOPO30CTOMKOCTh O€TOHA OKA3bIBAET €ro MJIOTHOCTH
U XapakTep MOPUCTOCTH. YBEIMYCHUE TUIOTHOCTH OETOHA JOCTUTACTCS PSIIOM
CPE/ACTB, HapUMEP, YMEHBIIICHUEM Ha4yaJlbHOTO COIEp)KaHUs BOJBI B OCTOHHOM
CMECH W BOJIOLIEMEHTHOTO OTHOIICHUS (JUIS TONY4YeHHsT OCTOHOB C BBICOKOM
MOPO30CTOMKOCTHIO OHO JOJIKHO OBITh B mpeaenax 0,45 - 0,55).

Temmnepartypa 3amep3anus BOJAbI B Mopax 0€TOHA 3aBUCUT OT pajuyca Iop:
YeM MEHBIIE MOpbI, TEM HHXKE TeMIlepaTypa 3amep3aHus B HUX BOAbL. Tak, B
HanOoJiee TOHKMX KalWuigpax Boja mepexoauT B jen npu -28°C, a B mopax
TeJIEBUIHOM COCTABIISIIOIICH IIEMEHTHOI'O KaMHs - IIPH TeMrepaTtype ot -50 10
-60°C. Haubosiee MIOXMMU C TOYKH 3PEHHUSI MOPO30CTOMKOCTH SIBISIOTCS
cooOmaromuecss MeXAy coOOW KamWIISPHBIE MOPBI, B TOM YHCIE M TOHKHE
KanuJuIsipbl, 00yCIaBIMBAIOIIME BO3MOXKHOCTh KalWJUIAPHOTO MOJCOCA; U T€ U
JIPyTrue€ CIOCOOCTBYIOT 3HAUYMTEIHPHOMY BOJOHACHIIICHHIO OeToHa. bonee
KpYIHbIE, 3aMOJIHEHHBIE BO3JAYyXOM M ILJIOXO COOOIIAIOIIMECS MEXAYy CcoOou
MOPBI-TYCHKHU, XapaKTEepHbIE IS SYCHCTOTO OETOHA, OKa3bIBAIOT Majoe
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OTPUIIATENILHOE BIUSHUE HAa MOPO30CTOMKOCTh. [[n1s1 obecnieueHus: He0OX0UMMOMn
MOPO30CTOMKOCTH TaKUX OCTOHOB Ba)KHO, YTOOBI CTEHKH MOp ObLIM JOCTATOUYHO
IJIOTHBIMH U MOPO30CTOMKHUMH.

[ToBbIlIIEHWE MOPO30CTOMKOCTH MOXKET OBITh JOCTUTHYTO C TOMOIIBIO
BBEJICHUS B COCTaB O0eToHa pa3IUYHBIX MIACTUDUITUP YOI,
BO3/IyXOBOBJIEKAIOMIMX W  THAPOPOOU3UPYIOMIUX  MOBEPXHOCTHO-AKTUBHBIX
no0aBok. B »ToM ciyuae B OeToHe MeENKHE PaBHOMEPHO paclpesesieHHbIe
3aMKHYTbIe TIOpbl cdepuueckol QGopmbl UrparoT pojib OydepoB, KOTOpHIC
CMATYAIOT OTPUIIATENIHHOE JICUCTBUE BHYTPEHHETO JaBJICHUS, Pa3BUBAIOIIETOCS B
OcTOHE mNpU 3aMep3aHUU BOJABI B IOpax, a YAaCTHYHO COOOIIAIOIIUECS ¢
KamUIIpaMHi TIOPBI SIBJISIIOTCSL 3allaCHBIMM €MKOCTSIMU, B KOTOpBIE TOMAJaeT
BOJa M3 KANMWUIAPOB TPHU PACIIMPECHHH €€ BO BpeMs 3amep3aHus. Bmegenue
n00aBKM B KOJIMYECTBE, NPU KOTOPOM OOBEM BO3yXOBOBJICUECHHBIX IIOP
cocraBnsger oT 3 mo 4% obmero odbema O€TOHA, CYHIECTBEHHO IOBBIIIAET
MOPO30CTOMKOCTh OeToHa. Tak jke HeMaJOBaXHBIM (DaKTOPOM TOBBIICHUS
MOPO30CTOMKOCTH SIBIISIETCS CHM)KEHHE BOJOMOTPEOHOCTH OETOHHOW CMECH TpHU
BBEJICHUU B €€ COCTaB MOBEPXHOCTHO-AKTUBHBIX BEIIECTB.

Hcnbrtanust 06pa3iioB Ha MOPO30CTOMKOCTh HAUMHAIOT HA 7-€ CYTKH TI0CIIC
TETJIOBIAKHOCTHOM 00paboTKH, a /i 6eTOHA HOPMAaJIbHOT'O TBEPACHUS - Uepes
28 CyTOK.

Pe3ynbTaThl HCTIBITAHUHN UCCIEYEMOTO JEKOPATUBHOTO O€TOHA B TabIHUIIE.

Tabnuna 12 — Pe3ynbTaThl UCTIBITAHHSI HA MOPO30CTOHKOCTD

norepu ipu 200
Pacxon maTepmanoB Ha 1m3, kT Ocazxa nukiax, %
Bun Konyca, | Ilo Ilo Mop030CTOHKOCTb,
tBepaeHus | 11 11 111 Pl K cM Macce | MPOYHOCTH LUKJIBI
298,6 | 839,9 | 1099,8 | 8,96 | 2,99 16 0,3 8 | >200
Tocne TBO | o5 6 | 839.9 | 10098 | 8.96 | 8.96 16| 04 12 | >200
298,6 | 839,9 | 1099,8 | 8,96 | 14,93 16 0,1 8 | >200
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327,87 | 790,03 | 111533 | 9,84 | 2,99 18 0,3 14 | >200

327,87 | 790,03 | 1115,33 | 9,84 | 8,96 18 0,2 10 | >200

327,87 | 790,03 | 1115,33 | 9,84 | 14,93 18 0,2 10 | >200

2986 | 8399 | 10998 | 896 | 2,99 16 0,6 4 | >200

2986 | 8399 | 10998 | 8,96 | 8,96 16 0,5 6 | >200

Hopmansroe | 2986 | 839,9 | 1099,8 | 8,96 | 14,93 16 0,6 7 | >200
TBEpJICHUE

327,87 | 790,03 | 111533 | 9,84 | 2,99 18 0,4 4 | >200

327,87 | 790,03 | 111533 | 9,84 | 8,96 18 0,4 5 | >200

327,87 | 790,03 | 1115,33 | 9,84 | 14,93 18 0,3 8 | >200

BBIBOJ]: Ananns IMMOJYYCHHBIX JAHHBIX ITOKA3aJ, 9YTO ﬂCKOpaTHBHBIfI 6€TOH,
pa3pa60TaHHOr0 COCTaBa BBIICPKUBACT HUCIIBITAHWUA Ha MOpOBOCTOﬁKOCTB Hu

UMEET MapKy o Mmopo3octoiikoctu F200 u Beiie.

2.4. TexHosiorusi U3roTOBJICHHUSA IEKOPATUBHOI0 0€TOHA

TexHomoTMsI  M3TOTOBJIGHHWS  JIGKOPATHUBHOTO  O€TOHAa  aHAJOTUYHA
TEXHOJIOTUH U3TOTOBJICHUS OOBIYHOTO OETOHA, OJTHAKO UMEET P 0COOCHHOCTEH.

Jlnmg  momyyeHWss AOCTaTOYHOM TUIOTHOCTH M XOPOWIEW IBETOBOM
HACBHIIIICHHOCTH  IMOBEPXHOCTH JEKOPAaTHUBHOTO OETOHa pacxoa IIEMEHTa
nobimaetcs. [Ipu kpynHocTH 3anonHuTens 10 10 MM pacxoj HeMeHTa J0JKEeH
cocTapnaTh He MeHee 450...500 kr/m3. B kadecTBe LIBETHBIX OETOHOB LIMPOKOE
pacIpoCTpaHCHUE TOJYYMIIM MEJIKO3epHUCThIE OeTOHBl. ONTUMAIBbHBIM IS
MTOJTyYEHHUS BBICOKHMX JICKOPATUBHBIX XapaKTEPUCTHUK SBISIOTCS cocTaBbl 1.2 - 1:3
MpY BOJIOLIEMEHTHOM OTHOIIEHUHM HEOOXOJUMOM ISl TIOJYYEHHS HOPMAJIbHOM
TyCTOTBI IIEMEHTHOTO TECTa.

Pacxom Boabl B I1IBETHOM O€TOHE ONPEACIAIOT IpeaBapUTEIbHBIMHU
WCTIBITAHUSAMH M 3aT€M IIOCTOSIHHO KOHTPOJHUPYIOT, TaK KakK MaJlehInme
OTKJIOHEHHUSI B Pacxojie¢ BOJIbI MOBJIEKYT 3a COOOM 3aMETHBbIE M3MEHEHHS I[BETA
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JeKopaTuBHOrO OeToHa. [ popMOBaHUS MENKOIITYYHBIX W3IEIUN U U3IEIU
CIIO)KHON KOH(PUTYpallMd HCIOJNB3YIOT IUIACTHYHBIC, JOCTaTOYHO >KUPHBIC
OETOHHBIE CMECH, XOPOIIO (hOpMyeMbI€ U HEMOIBEP)KEHHBIE PACCIOCHHIO.

Jlis cokpamieHus pacxoja BOABI M IIEMEHTa, a TaK JK€ TOBBIIMICHUS
JOJTOBEYHOCTH M3/ETUIl MCIIONB3YIOT Takhe M00aBKH, KaK TUIACTU(UKATOPHI H
CYNepIIacTU(PUKATOPHI, a TaK K€ pa3jHYHble KOMIUIEKCHBIE T00aBKH Ha WX
OCHOBE, HalpuUMep KOMIUICKCHBIA CYMEpIIaCTH(PUKATOP IIIIOC KpeMHezeM. J{ms
MOBBIIICHUSI JIONTOBEYHOCTH JCKOPATHBHOTO OeTOHAa M OOpHOBI C BBHICOIAMH,
KOTOpPBIE TOSBISIOTCS HAa MOBEPXHOCTU M3JEIUN BO BpPEMS MX DKCIUTyaTallud B
pe3ynbTaTe CIOXKHBIX  (U3UKO—MEXaHWYECKUX TIPOIECCOB B OETOHE W
BO3/JICHCTBHS  TOTIEPEMEHHOTO  YBIAKHEHUS W  BBICBIXaHUS, TMPUMEHSIOT
ruipodoOU3aTOPhl, TOHKOMOJIOTHIE JT00ABKH, CIIOCOOCTBYIOIME CBA3BIBAHUIO
rUpaTa OKHCH KalbIUs, BBIACISIONIEIOCS IpPU TBEPACHUU IIEMEHTa, WIIH
IPOIMUTHIBAIOT I[BETHON OETOH Pa3NUYHBIMHM IMOJMMEPHBIMU MNponUTKaMu. s
MOJIyYeHUS] PABHOMEPHOM OKpPAacCKH JIEKOPATUBHOTO OETOHA HCIMOJIB3YIOT
creruanbHble T0OaBKM — BBIPAaBHUBATENH, a TaK )K€ IIBETHBIE CMECH, B KOTOPbHIE
BXOJISAT KpacsAIlyue MATMEHTHI, YaCTh BOJBI 3aTBOPEHUS U A00aBKkU. B mocnennee
BpeMsl JIJIsl TIPUTOTOBJICHUSI TAKUX CMECEH BCE Yallle MCIOJIb3YIOT POTAIMOHHO—
UMITYJIbCHBIE ammapatbl, B KOTOPBIX CMECh IOJBEPraeTcsi IMHAMHYECKOMY
BO3/ICIICTBHIO, KOTOPOE CIIOCOOCTBYET MOJIYYEHUIO AUCTIEPTUPOBAHHBIX YaCTHUIl U
MOJyYEHUI0 CMECH C BBICOKOM ofHOpoaHOcThlOo. [Ipm HeobxomumocTu
OCTOHMPOBAHUS TOHKUX KOHCTPYKIMHA C OONBIIMMHU TabapuTtaMu C IMEJbI0
NpeIoTBpaIleHus o0pa30oBaHMs Ha IMOBEPXHOCTH H3JENUsS TPEUIMH B OETOHBI
MOTYT BBOJUTHCS CHEIHMAIbHBIE KOMILJIEKCHI 100aBOK, KOTOpPbIE 00ECHEeYHBaIOT
MOJy4YeHUE MaJI0YCaJ0YHbIX OETOHOB.

JIns  yMEHBILIEHUS PACCIOCHUSI IIBETHOrO ©OeToHa U oOecreyeHus

PAaBHOMEPHOW  OKpPACKH, MCIOJB3YIOT  PAa3JIMYHBIE  BO3AYyXOBOBJIEKAOIIUE

48



n00aBKH, WU BBOAST B HEOOJBIIUX KOJWYECTBAX TOHKHE (DpaKIMU HEKOTOPHIX
MaTepuaoB: KUPHON U3BECTHU, TOHKOMOJIOTOTO U3BECTHAKHU U JIP.
[IpoaoKUTENbHOCTh MEPEMENIMBAHUSA CMECEH JUIsl LIBETHOrOo OEeTOHa
YBEJIUYUBAIOT, TI0 CPABHEHHUIO C OOBIYHBIMU OETOHAMM, YTO HEOOXOJUMO ISt
JTOCTH>KEHUSI OJTHOPOJIHOCTU OKPAacKU I[BETHOro OeToHa. beToHHYyIO cMmech mpu
MIPUTOTOBJICHUH, TPAHCIIOPTUPOBKE U YKJIAAKEe B (OPMBI MPEIOXPAHSIOT OT
3arpsi3HEHUsI, TaK Kak JIFDObIe HEXeIaTeIbHbIC 3arps3HEHUsI MOBJIEKYT 32 COOOM
pe3Koe W3MEHEHHE I[BeTa. dopmbl 111 U3TOTOBJICHUS U3JCIUA U3
JIEKOPATUBHOTO OETOHA JOJKHBI OBITh XUMHYECKH HEUTPAIbHBIMH, HWMETh
BBICOKYIO JKECTKOCTh, OBITh YHUCTHIMH M BOJOHEIPOHHIIaeMbIMU. Yale Bcero
MPUMEHSIOT CTaJIbHBIC WIIA TUTACTUKOBBIE ()OPMBI, KOTOPHIE TIO3BOJISIOT MOJIY4YaTh

U3JIEHS C IIUPOKUM CIIEKTPOM PA3IMUYHBIX pebeoB, GopM U HakTyp.

[Mpu dopmoBaHMM W3AENUN MPEUMYIICCTBEHHO HCIOJIB3YIOT TIyOMHHOE
BUOpHpOBaHKE, 0OeCIIeunBaloIee Xopoliee 3anoiHeHne Gopm, Tr000# cIoKHOMI
KOHQUTYpallid ¥ CIOCOOCTBYIOIIEE  TMOJYYEHUIO  TIIAJKUX  JIMIEBHIX
MIOBEPXHOCTEH, TaK KaK OHO 3HAYUTEIIFHO yMEHBIIACT BO3JYXOBOBJICUCHHE B
OCTOHHYIO CMEChHA TpaHuIle OeTOHA U (GOPMBI, a TaK ke yaapHoe (OpMOBaHUE U
HU3KOYAaCTOTHYI0 BHOpammio. B psge ciaydaee B (QOpMBI  yCTaHABIMBAIOT
CHeIUaNbHbIe BKIAIBIIN M3 HEP)KABEIOIIEH CTalaM, MOJMMEPHBIX MaTEpHUaloB,
oOecrieunBaroniee TMoOJdydYeHue penbeda U BBICOKOE KAueCTBO  JIUIEBOM
MOBEPXHOCTH u3zenuil. OMHUM U3 CaMbIX HIMPOKO PACIPOCTPAHEHHBIX METOIOB
dbopMoBaHUs W3ACNUNA U3 JACKOPATUBHOTO OETOHA SIBISETCS METOJ TOJIYCYXOTo
BUOPOIIPECCOBAHUS, KOTOPBIA TO3BOJISIET MPUMEHSATH CMECH C MHHHUMAIbHBIM
KOJIMYECTBOM BOJIbI, TaK KaK 3aMOJIHEHHE (DOPMBI IPOUCXOIUT 32 CUET BHOPAITNH
Y JABJICHUS HA CMECh CO CTOPOHBI MPUTPY3a. Y MEHBIIICHUE PACX0/1a BOJIbI BICUET
3a co0oil yBenmWuYeHWE IUIOTHOCTH O€TOHa M, KaK CJICACTBHE, YBEIUYCHUE
MPOYHOCTH W JOJTOBEYHOCTH W3ACIHSA. ODTOT METOJ TO3BOJIAECT TMOJYyYaTh
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U3JIENHS, SKCILTyaTalusl KOTOPBIX MMPOUCXOAUT B HEOIATOMPHUITHBIX YCIOBUAX H K
KOTOPBIM  TPEIBSABISAIOTCS  TpeOOBaHWS MO  BBICOKOM  MPOYHOCTH,
MOPO30CTOMKOCTH W JIOJITOBEYHOCTU (TpOTyapHas IUIMTKA, (acagHble IUIMTHI,
CTEHOBBIE OJOKH JIJISi MAJTOATAKHOTO CTPOUTENHCTBA, OETOHHBIE OOPTOBBIE KAMHU
U JIPYTHE U3JICIs)

[Ipu nro6om metone (GopMoBaHMS H3IETUN M3 JEKOPATUBHOrO OETOHA
HEOOXOMMO TIPUMEHSATH O0COOBIE CMa304YHbIE MaTepHasbl, HAIPUMEpP, HA OCHOBE
napaduHa WM BOCKA, C TMOMOIIBI0 KOTOPHIX OOECIEUMBACTCS THaaKas JTUIEBas
MOBEPXHOCTh M CBOAWTCA K MHHHMYMY BEPOSTHOCTH 3arpsS3HEHHS IJTUICBBIX
TIOBEPXHOCTEH H3/1eIusl.

B mnpomecce TemioBoit 0o0paGOTKM IMBETHOTO OETOHA TaK >KE€ MOXKET
POUCXOJUT WU3MEHEHHE I[BETa MHUTMEHTOB, YTO HEOOXOIMMO YUYUTHIBATH IPHU

HO,ZI60p€ coCTaBa ITMI'MCHTA.

IIpy XpaHeHMM Ha CKJaJ€ W TPAHCIOPTHUPOBKE TOTOBBIX H3JEIUNA U3
JIEKOPaTUBHOTO OETOHA HEOOXOJMMO 3alUIIATh UX JIUIEBBIE MOBEPXHOCTH OT
3arpsA3HEHUS U YIapoB, KOTOPBIE MOTYT IPUBECTU K MOTEPE MX TOBAPHOTO BHUJA.
B HeKOTOpPBIX cllydasx u3AeNus U3 IeKOPATUBHOTO OETOHA MOKPHIBAIOT IUIEHKOM ,
a TaKk >X€ MpU TNEPEBO3KE HUCIOJB3YIOT CIelUaIbHble KOHTEHHEPHI U CIOCOOBI

KpPEIUIEHUsI, KOTOPBIE TaPaHTUPYIOT COXPAHHOCTD JINLIEBOM IOBEPXHOCTH.

[Ipn apmMupoBaHuM W3A€IUA apMaTypa JOJDKHA YCTaHABIMBATHCS Ha
rIIyOMHE HE MEHee JBYX CaHTUMETPOB OT TIOBEPXHOCTH, YTOOBI B MEPHOJ
JKCIUTyaTalluM  K30eXaTh MOTepH JEKOPATUBHBIX  KAuecTB, BCJEACTBUU
MOSIBJIEHUS P’KABUYMHBI U3 32 KOPPO3UU apMaTYpHI.

JIns TOBBIIEHUS XYJOKECTBEHHOM BBIPA3UTEIBHOCTH JIEKOPATUBHOTO
O€TOHa HUCMOJB3YIOT CHEIUAIbHbIE MPUEMbI, MO3BOJSAIONINE OOHOXHUTH
3al0JIHUTENIb U BBISIBUTH CTPYKTYpy O€TOHAa, MMUTHUPYIOLIYIO B 3TOM CJyyae
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pa3IuyHbBIe TOPOABI OTIEIOYHBIX KaMHEH WM WMEIOIIYI0 OpPUTHHAIBHYIO
daktypy. Kpome Genoro niemeHTa, MUrMEHTOB M J100AaBOK, UCTIOJIB3YIOT METKHI
U KPYOHBIH 3amMOJHUTENHM I OOECHedeHHss HEOOXOANMMOW CTPYKTYpPHI
MaTepuana. B KadecTBe 3amoJHHUTENS B 3TOM CJly4dae HCIOJIB3YIOTCS TaKue
Marepualnbl, Kak JIpoOJeHBI MpamMop, TpaHUT, OazalbT, CIIOJA, APOOJICHOE
[[BETHOE CTEKJIO U JAPYTUE MOJOOHBIE MaTEPHAIIBL.

Jliss  BBISIBIGHUSI CTPYKTYphl OETOHAa €ro MOBEPXHOCTh TOABEPraloT
cnenuanbHO 00paboTke — NUIM(OBKE U MOJUPOBKE, a Tak ke 00padaThIBarOT
Oy4apaoi, THEBMAaTHUYECKUM MOJIOTKOM HJIH K€ MIECKOCTPYHHBIM aInapaToM; s
OOHa)XCHUS 3aIlOJIHUTENICH WCIONB3YIOT Pa3IUYHbIC 3aMEJIUTEIN TBEPACHHUS.
[lpy mM@OBKE TPHUMEHSIOT OOBIYHO JIETKO TOJHMPYIOIINECS 3arlOJHUTENH,
tTakue, Kak wmpamop. IIpu o6paboTke Oyuapmod cHuUMaeTcsi ciioil OeToHa
tonuuHou 0,5—1 cM, 94TO HEOOXOAMMO YYECTh NMPHU MPOEKTUPOBAHUU U3JEIUS U
YBEJIUYUTD 3aIIUTHBIN CJION OeTOHA HaJl apMaTypOH.

JlekopaTUBHBIM ~ MOXET OBITh OETOH CO BCKPBITOH  CTPYKTYpOil
3aMoJHUTENSA, HAPUMEP, TPAHUTHOTO IMIEOHS, KOTOPYIO MOJIY4YaloT ¢ MOMOIIBIO
CHEIUANBHBIX COCTAaBOB, KOTOpHIC, MPOHMKAs B TMOBEPXHOCTHBIC CJIOU OETOHA,
3aMeIJISIIOT TBEPACHHE IIEMEHTHOTO KaMHs, B pe3yJbTaTe 4Yero J3TH CJIOU
CTaHOBSITCS CIA0BIMH W JIETKO YJAISIOTCA HAMOpPOM BOJABI WJIM C TOMOIIBIO
00pabOTKH MATKUMU MIETKAMU WJIM TIECKOCTPYHHBIM amnmapaToM.

Otnenky mocie TBepAeHHs OETOHA MPOU3BOAAT IMyTeM HAHECEHUs Ha
MOBEPXHOCTH JEKOPATUBHOM KPOIIKU U3 PA3IUYHBIX TOPHBIX MOPOJ C BHICOKUMHU
J€KOPATUBHBIMU CBOMCTBaMH, CTEKJIa WM MOJUMEPHBIX MaTepuanoB. KpymHocTs
3epeH KpOIIKK JOJDKHA COCTaBisATh He Oonee 5 wmMm. CHavanma HaHOCAT
rpyHTOBOYHBIN cioit (10%—it pactBop IIBA), a 3arem ykiagbpIBaroT KJIEEBOM
COCTaB, B KOTOPBIA BHEAPSAIOT JEKOPATUBHYIO KPOIIKY MTHEBMATHYECKUM

METOJIOM.
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JI1s1 coxpaHeHus CBOMCTB JIEKOPATUBHOTO OETOHA B TEUEHUU JTUTEIHHOTO
BPEMEHH MPUMEHSIOT CIICIMAIBbHBIE METOJIbI KOHCEPBAIUU MOBEPXHOCTH, TaKHE
Kak (roaTupoBaHue, ruApodoOu3anys Wi NpornuTKa nojJuMepamu.

[TponuTky MUPOKO MPUMEHSIOTCS JJIs 3alIUThI, YIPOYHEHUS U TPUAAHUS
JONTOBEYHOCTH M3JENIMK W3 MBeTHOro OeroHa. OHM JelATCS Ha JBa BHJA:
OpraHUYeCKHe U HEOPTraHUUECKUE.

[TpuHuun nelcTBUS HEOPraHWMYECKUX MPOMUTOK OCHOBAH Ha 3aIlOJTHEHUU
Nop, HaXOJAIIMXCS Ha TMOBEPXHOCTH wu3Aenus. Heopranwyeckue MNPOMUTKU
COCTOSIT U3 PACTBOPUMBIX COCJAMHEHUN, YTO TO3BOJIIET UM IMPEBPAIIATHCS B
IIPOYHBIE HEPACTBOPUMBIC COCTABHI MMOCIIE HAHECEHMsI MMPOMUTKU Ha TTOBEPXHOCTh
KOHCTPYKIIMM, YTO JaeT BO3MOXHOCTb YKPENHUTh BEPXHUU CJIOM M yBEITUYUTH
YCTOMYHUBOCTH K BO3JICHCTBHUIO arpeCCUBHBIX CPEI.

Oprannueckue MPOMUTKH MOTYT BBINTYCKAaThCS HA OCHOBE MOJIMYpPETaHA,
aKpwjia WM DJIOKCHUJIHOW CMOJBbI. AKTHUBHBIE KOMIIOHEHTHI IPONUTKHU
MOJIMMEPU3YIOTCSI, TPOYHO CBS3BIBASICH C IOBEPXHOCTHIO KOHCTPYKIIMH, B
pe3yibpTaTe 4ero oopa3yeTcs HaJIe)KHOE TIOKPBITHE, YIIPOYHSIOIIee BEPXHUN CIION
OeToHa.

W3roroBnenne wu3Aenwii W3 JAEKOPaTUBHOrO O€TOHA  IPOMCXOJUT
cienyromuM oOpazoM. OJHOW W3 OCHOBHBIX OIEpPAMil TEXHOJOTHUYECKOTO
npoiecca SIBJISETCS MOATOTOBKA CHIPhEBBIX MaTtepuanioB. ChIppbe MOCTyIAET Ha
MPOU3BOACTBO B COCTOSHUU €CTECTBEHHOM BIIAKHOCTH M MOJBEpraerTcs
BXOJTHOMY KOHTPOJIO B Ja0opaToOpuu, TJ€ OIPEICsAeTCS €ro COOTBETCTBHUE
I'OCTawm.

[TopTnaHaneMeHT MOCTyHaeT Ha CKJIaJd B JKEJIE3HOJOPOKHBIX BaroHax-
IIEMEHTOBO3aX OYHKEpHOIrOo THIA, JUO0O aBTOTpaHcmopToMm. Jlimsa 3arpy3km
BSDKYIIIETO B CHJIOCHBIE OaHKM MPHUMEHSETCS MHEBMAaTUYECKUM CrIoco0,
OCHOBaHHBIN Ha TEPEMEIICHUN B3BEIICHHBIX YACTHUI[ MaTepuana JBUKYIIAMCS
MMOTOKOM BO3/yXa.
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3anosHUATENM  HAa  CKJIAJbl  3aBoJla  IOCTYMAalOT Ha  OOBIYHBIX
KEIE3HOJOPOXKHBIX  mIatdpopmMax, B  OMNPOKUAHBIX  BaroHax,  Ju0Oo
aBTOTPAHCIIOPTOM. MECTOM XpaHEHHUs 3allOJIHUTENIEN CIIY)KUT CKIIaJ, B BEPXHEH
YacTU KOTOPOTO pa3MeEIIeHbl MpUEeMHbIE OyHKepa, B HIDKHEW — JIGHTOYHBIC
KoHBelepnl. [IpuObIBarone Ha CKJIAJ 3aloJHUTENN MOAAlOTCS B TMPUEMHBIC
OyHKepa HeMOCPEJACTBEHHO U3 TpaHcmopTa. M3 mpueMHbIX OYHKEPOB € TOMOIIIBIO
JIEHTOYHBIX  KOHBEHEpPOB  OHU  TOCTYMAalOT B  pacxXojJHble  OyHKepa
O0eToHocMecuTeneil. B 3uMHee Bpemsi OCYIIECTBISETCS TMOJOTPEB IEcCKa, a B
HEKOTOPBIX CIydasx M KpPymHOro 3amnosHutens. [logorpeB ocymiecTBisieTcs: ¢
MTOMOIIIIO MTAPOBBIX PETUCTPOB.

Jlo3upoBaHHE BCEX COCTABJISIONIMX OCTOHHOW CMECH MPOU3BOAMUTCS IO
BECy J103aTOpaMH, M0 paHee OmpeaesieHHbIM J1abopaTopueii coctaBam. CocTaBbl
pa3paboTaHbl C YYETOM CIEAYIONIUX TPeOOBaHUMN: TOJyYEHUE TMPOEKTHBIX
KJIacCOB O€TOHA B Ha3HAUCHHBIN CPOK, MOJyUEHHUE OJHOPOJIHOM OETOHHOM cMecH
C 3aJIaHHBIMH CBOMCTBAMM NMPU MHHUMAJILHOM pacxoje IieMeHTa. Bce cocTaBbl
pa3paboTaHbl C yUETOM BJIaTH, COJEPIKAIICHCS B 3aMOJHUTENSAX U KOPPEKTUPOBKHU
KOJIMYECTBA BO/JIBI.

Bech TexHOMOrMYECKHN TMPOLECC MPOU3BOACTBA MEIKOIITYYHBIX HW3JICITUN
U3 JICKOPATUBHOTO O0E€TOHA pacujIeHSACTCS Ha ISITh PabOUYMX MOCTOB: pacnaayoka u
OCMOTp W37Aenui, cOopka (OpMbI; TOATOTOBKAa (OpMBI K OETOHHPOBAHMIO;
3amojgHeHue (GopMbl OETOHHOW CMEChI0O W YIJIOTHEHHE €€ Ha (OPMOBOYHOM
MOCTY; 3arjlaKuBaHUE BEPXHEH (DOPMOBOYHOMN IMOBEPXHOCTH U3JCTHUS IO CHIPOMY
OCTOHY; YKJIaJIka HW3JCIMA B KaMephbl TEINIOBOH OOpaOOTKM ¥ M3BJICUCHHS

W3JEIIUN U3 KaMep.

Cpa3y nocine pacnanyoku CeKIHMi (popMbI OUHIIAIOT OT HAIMIIIET0 Ha HUX
OeTOHa C TOMOIIBID CKPEOKOB M METAIUIMYECKUX MIETOK. [ ymeHblieHus
CUEIJIEHUs OeTOHAa C MOBEPXHOCTHIO (hOPMBI €€ 00sA3aTEIbHO CMa3bIBatoT. YTOOBI
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MOBEPXHOCTh WU3JENIUi OblJla BBHICOKOKAUYECTBEHHOM, CMa3Ky HAHOCST KUCTSIMU
WJIU PaCHbUIUTENIMU TOHKUM CJI0eM — ToJuHON He Oosee 0,2—0,3 MmM.

HNanee, dbopmy manaroT Ha GOPMOBOUHBIN MOCT, TA€ MPOU3BOAAT YKIAIKY,
YVIUIOTHEHUE  OETOHHOM CME€CM W  OTHEJIKY TIOBEPXHOCTEH  W3JIEIUM.
[IpuroroBiieHre OETOHHOM CMECH OCYILECTBISIETCS B OETOHOCMECUTEIHLHOM
nexe. Matepuanbl MOAAIOT B HAaAOYHKEPHBIM STa)X C TMOMOIIBIO HAKJIOHHBIX
JIEHTOYHBIX KOHBeHepoB. [l mopauu 3amoJIHUTENICH MCTOJb3yH0 MOBOPOTHHIC
BOPOHKH, ISl TOPTIAH/IIEMEHTa — MTHEBMATHUYECKUN TPAHCIIOPT.

Jlo3aTophl CyXUX KOMIIOHEHTOB OETOHHOW CMECH 3arpyxkarT U3 OTCEKOB
Oynkepa. Boma moctymaer B J03aTOp W3 YCTAHOBJICGHHOTO HajJ HHUM Oaka,
HAIOJIHAEMOT'0 M3 BOJIONIPOBOAHON Maructpaiu. OTa0o3upoBaHHbIE KOMIIOHEHTHI
3arpy’karoTcs B CMECHUTEIb MIPU BpalaromeMcs: porope. Jlonmactu npu BpanieHUu
CMENIMBAIOT MaTepHalibl, 00pa3ys cMech OAHOPOJHON KOHCUCTEHIIUMHU. ['0TOBYIO
CMeCh U3 OETOHOCMECHUTENS BBITPYXAIOT B pa3AaToyHble OyHKEpa, BMECTUMOCTh
KOTOPBIX COCTaBJISIET HE MEHEE 2-3 3aMECOB.

[locne storo sx€ctkasi OeTOHHass CMECh MOCTYMAeT B OETOHOYKIAAUMK,
KOTOPBIM  YKOMIUIEKTOBAaH BHUOpOHAacajkaMu, pa3paBHUBAIONIEH  pPEHKOH,
YCTPOMCTBOM [IJIsl pPAcCHbUICHHUS] CMa3bIBAalOIIEr0 MaTepuajga Ha IOBEPXHOCTh
O6etoHHO cMecu. PopMoOBaHUE H3IENHS MPOU3BOAUTCS METOJAOM OOBEMHOTO
BUOPOYIUTOTHEHHS C TIOMOIIBI0 BHOPAIIMOHHOW IUIOMIAIKKH, KOTOpasl Mepenaet
KojeOaTenpHble IBMKEHUS OT pamMbl C BUOPOBO3OYIUTENEM K 3aKpEIJICHHOW Ha
HeM (hopMe CO CMECHIO.

JIns yCKOpeHus TBEpAEHHUS U3JENUsl MOABEPraloT TEIJIOBIAKHOCTHOM
obpabotke. C mocta ¢hopMOBaHHS TOMJIOH C U3JSITUSAMHU 3arpyKaeTcs B SIMHYIO
KamMepy, U YCTaHaBJIMBAECTCS Ha MAKETUPOBIIMK. 3aTeéM KaMepy 3aKpbIBaloOT
KpBIIIKOM M TOJAIOT HAachlleHHbIM map. [lap B kaMepy moaaroT Tak, 4TOOBI
o0ecreunTh CKOPOCTh MoabemMa Temmepatrypbl He Ooznee 20...35 °C B yac 1o
MakcuMmainbHo Temmepatypsl  80..85 °C. Ilpu 3ToM TemmepaType H3JeIINe
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MPOTpPEBACTCS Ha BCIO TOJIIMHY W BBIACPKUBACTCS B TAKOM COCTOSIHUU 6...8 .
[locne wW30TEpMHUYECKON BBIIEPKKH HAYMHAIOT TOCTENIEHHOE OXJIAXICHUE
m3nenus. [IpoaoKuTeNbHOCTh TPONIAPUBAHUS COCTaBiseT okojo 12...15 4. 3a
3TO BpeMsi OeToH Habupaer otmyckHyio (He MeHee 70 % wmapouHoM) wuiIu
pacnanyOooYHyI0 MPOYHOCTb.

Crnenytomas craaus — BblAadya M3JEIUN U3 KaMepbl U UX pacnanyOka Ha
crenuaribHOM TocTy. PacmamyOky w3aenuii mocje TerioBoi 00paOOTKu
IPOU3BOIAT TMOCIIC JOCTIKEHHUSI OETOHOM pacnaly0ouHON poyHOCTH. [Ipu sTom
packpbiTue (POpM OCYIIECTBIISICTCS MEXaHU3UPOBAHHBIM PYUYHBIM HHCTPYMEHTOM.
Jlanee, pOBOIUTCSI OCMOTP W3JEIUH, WCIpaBiieHue AePEeKTOB, JACKOpaTHUBHAS
OTJIeJIKa M1 MapKUPOBKA TOTOBOM MPOIYKITUH.

3aBepiaronen cTajaueu MPOU3BOJICTBA KEIE300€TOHHBIX
MHOTOITYCTOTHBIX IUIMT TEPEKPBITUS SBISAETCS TEXHUYECKUM KOHTPOJIb Ha
coorBeTcTBue TpeOoBanusaM ['OCTa. KadecTBo kxene300€TOHHBIX W3IAETUN
KOHTPOJUPYIOT paOOTHUKHM 3aBOJa, MPOBEPsS BHEIIHUN BHUA, GOpMY, pazMepsl
U3l U (PaKkTUYeCKyI0 MPOYHOCTh. OT KaXXIoW mapTuu M3JAEIUil oTOMparoT
oOpa3libl M TMOJBEPraloT MX UCHBITaHUSIM. WM3genus, yaoBIETBOpSIONINE
TpeOOBaHUSAM CTaHAApTa, MApPKUPYIOT HECMbIBaeMOW Kpackod. B mapkupoBke
yKa3bIBAIOT: MapKy U3JIETHs, MPOYHOCTH (KJ1acc) OeToHa, HAMMEHOBAHHUE 3aBO/IA-
n3roroButensa. Ha kaxayro mapTuio M3AEIUN COCTaBIAIOT MAcHoOpT B JIBYX
DK3EMIUIIpAX: MJisi TOTpeOuTeNns W 3aBoja-u3roroButens. (OcBoOOIMBIIHECS
GbOopMBI  TOATOTABIAMBAIOT K OYEPETHOMY TEXHOJIOTHYECKOMY IHKIY W
BO3BpAIllalOT Ha (POPMOBOYHBIN MOCT.

[locne TeXHUUECKOTO KOHTPOJIA H3AENHS TPAaHCHOPTUPYIOTCA Ha CKIIaJ
rOTOBOW MPOAYKIMHU, TI€ OHU XPAHUTCS, COOJO/Iasi COPTUPOBKY MO BUAAM U
Mapkam. IInomanka ckinajga MMeEET MJIOTHYIO, BBIPOBHEHHYIO MOBEPXHOCTH C
HEOONBIIMM  YKJIOHOM JJisi  BOJOOTBoAa. M3menus  ykiagpiBaroTcss W
YCTaHABIIUBAIOTCS HA CKJIAJE TaK, YTOObI ObUIM BUJIHBI MAPKUPOBOYHBIE HAJIIHUCH
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U 3HaKW, a Takke Oblia oOecredeHa BO3MOXHOCTBH 3aXBaTa Ka)IOH OTIEIbHO
CTOAIEH KOHCTPYKLIHUH, KOHTEHHEpA WUJIM MaKeTa KPaHOM M CBOOOJHBIN MOJBEM
JUI TIOIPY3KU Ha TPAHCIIOPTHBIE CPENCTBA. B 3aKiIOYEHUM DTOr0 3Tara U3Aeius

TOTOBBI JIJIS1 OTTPY3KU MOTPEOUTENIO.
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2.6.001mue BHIBObI

B pesynbrare nmnpoBeaeHHOW pabOThl ObUIM  pa3pabOTaHbl COCTAaB
JE€KOPAaTUBHOTO O€TOHA, M3rOTOBJIEHBI M HCHBITaHbl 00pa3upl. OOBEAMHUB U
MIPOAHATU3UPOBAB MOJIYYEHHBIE TAHHBIE MOKHO CEJIaTh CIEAYIOLINE BHIBOBI:

- IlurmenTsl, noOaBlieHHBICE B JEKOPATUBHBIM OETOH YCKOPSIOT HaOOp
IIPOYHOCTU IIPU TBEPACHUM B IIPONAPOYHOM Kamepe. Takoe CBOUCTBO
NpOSIBIIIETCA KaK B COCTaBE C MUTMEHTOM KpPAaCHOTO I[BETa, TaK U B COCTABE C
KENTBIM NMUTrMEHTOM. OJHAKO, MAaKCUMaJbHO 3TOT 3(PQeKT nposBiseTcs Npu
n00aBJIeHUN TUTMEHTOB B KonuuecTBe 1% oT macchl uementa. [lpu no6aBnenun
OO0JIBIIET0 KOJIMYECTBA MUTMEHTA, HA0JI01aeTCs CHUXKEHUE MPOYHOCTH.

- [Ipu ucnbiTanuu 06pa3oB Bo3pacTe 28 CyTOK HaOIIOAETCsl HETaTUBHOE
BIMSHUE J100aBJICHHBIX KpacsIMX MUTMEHTOB Ha NpoyHOCTh OeroHa. C
BO3PACTaHUEM KOJIMYECTBA IMHMIMEHTa IPOYHOCTh OETOHAa 3HAYUTENIBHO
CHMKAETCSl.

- JloGaBnenue 1% nUrMeHTa 3HAYUTEIBHO YCKOpSieT HaOOp MPOYHOCTU
0eToHa Ha paHHUX CPOKax TBEPJEHUS, a NMPU MCIBITAHUU B BO3pacTe 28 CyTOK
NPaKTUYECKH HE CHIDKAaeT NMpoYHOCTH. OnHAKo, Takoe KOJMYECTBO HMUTMEHTa
NpPaKTUYECKH HE MEHSAET OKpacKy OeTOHa, MO3TOMY TaKOil COCTaB HE SBISETCS
ONTUMAJIbHBIM.

-JloGaBnenue 3% nUrMeHTa HE3HAYUTENIbHO YCKOPSIET Habop MPOYHOCTH
0eToHa Ha paHHUX CPOKax TBEPJEHUS, a MPHU MCIBITAHUU B BO3pacTe 28 CyTOK
HAOMIOJaeTCsl HE3HAUUTENIbHOE CHIKEHHE TMPOYHOCTU. beTtoH ¢  Takum
KOJIMYECTBOM IMUTMEHTA UMEET BBICOKYIO HACBIILIEHHOCTh 1[BETA.

-JloGaBnenne 5% murmMeHTa MPaKTUYECKU HE YCKOpsSET HabOp MPOYHOCTHU
0eToHa Ha paHHUX CPOKax TBEPJCHUS, a MPHU MCIBITAHUU B BO3pacTe 28 CyTOK
HaOMOdaeTCsl 3HAYMTENIbHOE CHIDKEHHE TMpPOYHOCTH, BIIOTH g0 30%. Ilo
HACBIILIEHHOCTH 1[B€Ta TAaKOW COCTaB MPAKTUYECKU HE IMPEBOCXOJUT COCTAB C
no0aBkoit 3% nurMeHTa.
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-M3 BBIIIECKA3aHHOTO CJIEAYET, YTO ONTHUMAIBbHBIMU SIBISETCS COCTaBBI
JeKOpaTUBHOTO OeToHa ¢ J00aBJIeHHMEM MUTMEHTa B KojquuecTBe 3% OT Macchl
IeMeHTa. Takoe KOJMYECTBO IMHUTMEHTA TIO3BOJISET IMOJIYYUTh ONTHMAILHYIO
HACBIIIICHHOCTH [BETAa M TIPH 3TOM H30€KaTh 3HAYUTEIBHBIX IIOTEPh B IPOYHOCTH
JIEKOpPaTUBHOTO OETOHA KaK HA PaHHEH CTaJuM TBEpPJCHUS, TaK U B Bo3pacTe 28

CYTOK.
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XGDU.KI'DEDUCIT]UKU Me/IK020 3dNnonHUmenH

Xapakmepucmuku Baxywe2o

3aB80d uzzomobumens

Ocmamku, % no Macce, HA cumax [lpoxod 4epe3
HaumeHoBaHue CUMO C cemkou
ocmamka 25 125 0,63 0.315 0,16 N*0.16, % no
Macce
YacmHbiU 18,44 10,64 L 96 19,15 42,21 L
o NHbIG 18,41 2908 34,04 53,19 95 4 '
Bud Mamepuana HGUMeHoﬁaHu_e HaumeHoBarue HI Ha 3Ha4eHus nokasameneu
nokasameneu Memod ucnsiMaHuu hakmuyeckue TpeSyembie FOCT
Modynb KpynHsbIU
Necok kKpynHocmu necka | [OCT 8735-88 2,71
(M) (6.2,5do 3,0
BnaxHocmb, % 2,1
CodepxaHue 3epeH KpYNHOCMbH Mo AHbIG 0CMAMOK
CB. 10 MM (B. 5 MM MeHee 016 v | Ha cume N°0,63
Pakmuyeckoe ~ 14 4 L 6 34 04
3HOYeHue
TpedoBaHue FOCT
(Il knacc), He 5 15 15 30-45

donee

KpacHoapckuu
ueMeHmMHbIU 3a60d

HaumeHoBaHue
nokasamesel Pe3ynbmamsl ucnsimaHuu
YdenbHasa noBepxHocmb 3000 cmM2/2
HopManbHa g 2ycmoma 26%
Ha4vano cxBambiBaHus 14. 45 Muh.
KoHeu, cxBambiBaHus L 9. 45 Mun.

PaBHoMepHoCmb Bridepxubaem
U3MeHeHus odbeMa
KoadduuueHm 0.95-0 87
HACbIW EHUS
CunukamHblu MODYANb 2,0-1,1
[ NUHO3eMHbIU M0dYAb 1,0-0,9
HackinHA9 NAOMHOCMb 1290 k2/M3
McmuHHa 9 nAomHoCMb 3,0 2/cM3
Ocmamok Ha cume 008 97,40%
[lpo4HOCMBbL NpU Cxamuu 9.0 MMa
Ha 1 cymku
[lpoyHOCMb NpU Cxamuu 32 0Mna
HQ 28 cymku
[lpo4HOCMb NpU u32ude 327 MNa
Ha 1 cymku
[lpo4yHOCMb NpU u32ude 51 MMa

HQ 28 cymku
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|Pa3padomka cocmaba dekopamuBHozo demoHa

XﬂpClKIT]E UCMUKU CbIpbebbiXx MGmepuano




Pe3ynbmamsl ucNbiMaHuU
KPYNHO20 3aN0NHUMENS

Locmabbl dekopamubHoz20 demoHa

KoMnoHeHm B15 B20

LleMeHm, k2/M3 298 .6 32787
[lecok, k2/M3 8399 790,03
UledeHb, k2/M3 1099,8 1115,33

Boda, n/M3 200 200

[Mnacmuduuupytow

as dodabka

Centrament N10, 3(8,96) 3(9,84)
76 OM MACChl
ueMeHma (ka2/m3)

Kpacsuud 1(2,99) 1(3,28)
nuzmeHm, % om 3(8,96) 3(9,84)
Macchl ueMeHma

(k2/M3) 5(14.93) 5(16.39)

Xapakmepucmuku
OemOoOHHOU CMecuU

MTapamemp B15 B20
[ThomHoCMB, 204,10 2410
K2/M3
BodoueMeHmHoe 067 0.61
OMHoWeHue
Ocadka KoHyca, 16 18
CM

Bitx MaTepiaa, HaUMenOBaHUe HGUMEHOGQHUE Odo3Ha4YeHuUe 3HU."|EHL|e nokKas3amens
IPEJICTABIEHHOIO K ) HI Ha Memod HI Ha TpEBl_.]EMOZO
WCIIBITAHUIO nokasameneu UCNEIMAHUG npoagKuum daKmMUYecKo20 ocT
3epHobBou
cmocmab:
NONHbIE oCMamku
HOQ cumax, :
1,25D 0,36 o 0,5
D 9,2k 1010
0,5(d+D) 67,99 Om 30 do 60
d 94 89 Om 90 do 100
[poduMocmb: [lapannensHo
_ [lomepu Macchl rocT
MEBEH;CEBGKWU NPU UCNBIMAHUU | g9¢9 9-g7 [OCT 8267-93
WedHS U3 | 92
u3bepxeHbix
nopod, %
Mapka no
ApoBuMoCL 9.1 6.9 do 11
1200 1200
HaceinHa4
NAOMHOCMb, 1537 -
K2/M3
BnaxHocmb 1,4 -
CodepxaHue
NbiNeBudHsbIX,
UAUCMbIX U 3 1,0, He donee
2 NUHUCMbIX

yacmuuy, %
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Pe3ynbmamsbl ucneimaHusa dekopamuBHo20

oemoHa B15 6 Bo3pacme 28 cymok

CocmaB demoHa

N° cocmaba _ _ 0, k2/M3 Rcx, MlMa
B15 B20 KpacHsiy, 7% | XenmsiU, %
1 + - - - 24712 21,25
2 + - 1 - 2355 17,98
3 + - 3 - 2338 16,21
L + - 5 - 2462 14,776
5 + - - 1 2335 19,71
6 + - - 3 2350 19,31
1 + - - 5 2359 17,32

Pe3ynbmamsbl ucneimaHusa dekopamuBHo20

oemoHa B20 6 Bo3pacme 28 cymok

CocmaB demoHa

N° cocmaba _ _ 0, k2/M3 Rcx, Mla
B15 B20 KpacHbiu, % | XenmsiU, %
1 - + - - 2416 31,39
2 - + 1 - 2329 30,13
3 - + 3 - 2395 29,53
L - + 5 - 2349 24,25
5 - + - 1 2419 28,09
6 - + - 3 2409 26,93
1 - + - 5 2358 23,29

3aBucumocmb npoyHocmu 0emoHa B15 om
konudecmba nuzMeHma Ha 28 cymku

Rcx, Mla
/

22

20

18

16

N\

14

T
\

1 - KpacHbI NUrMeHT,
2- XKentbih NTUrMeHT

\
\

0

3

5 Konmqung

nurmeHTa, %

3aBucumocmb npoyHocmu 0emoHa BZ20 om
konuyecmba nuzmMeHma Ha 28 cymku

Rcox, Mla

I\

32

30

28

26

24

22

1 - KpacHbI NUrMeHT,
2- XKentbi NTUrMeHT

\

5 Konmqecmg

nurmeHTa, %
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3aBucumocmb npoyHocmu demoHa B15 om
konuqecmBa nuemenma (nocne TBO)

Pe3ynbmamsbl ucneimaHusg dekopamuBHo20
oemoHa B15 nocne TBO

Rcx, Mla
Cocmab demoHa /\
N° cocmaBa _ _ 0, k2/M3 Rcx, Mlla 1 - KpacHbIt NUrMeHT
° ° 20 - ’
B15 B20 KpacHsiy, 7% | XenmsiU, % 2 YenTbli MNrMEeHT
1 ; _ _ _ 2392 13,32 \
18
, ; _ 1 _ 2335 18,67 \
3 + - 3 - 2437 16,677 2
16
L , i 5 i 2380 16,66 /
_ _ ' N
5 + 1 2335 9,75 14 N\ 1
6 ¥ - - 3 2432 17,33
7 : _ _ 5 2380 14,97 12 N
0 1 3 5 Konuuecte

nurmeHTa, %

3aBucumocmb npoyHocmu 0emoHa BZ20 om
konuqecmBa nuemenma (nocne TBO)

Pe3ynbmamsbl ucneimaHusa dekopamuBHo20
oemoHa BZ20 nocne TBO

CocmaB demoHa RCX, Mrla/\
N° cocmaBa < x> . 0, k2/M3 Rcx, Mla
B15 BZO pU.CHHU, o )KenIT]bIU, A 21 - 1 _ KpaCHbIIZ MUIrMeEHT,
1 - + - - 2363 17,95 2- XXenTtbin MMrmenT
2 _ : 1 - 2307 20,5 20 - \
3 _ ; 3 _ 24,09 19.59
L - + 5 - 2472 18,69 19
: _ ; _ 1 2391 19 54
- - : - 3 2380 18,45 18 :
] - + - 5 2346 1,36 17

5 KOJ‘II/NeCTBg
nurmeHTa, %

0 1 3
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TexHonoau4yeckasa cxema npousbodcmba
Me/NKOoWMY4HbIX u3denuu u3 dekopamubHo20 0emoHa

30Ha pa32py3Ku U XpaHeHuUs 3anosHuUmeneu 3oHa npu2zomobneHus demoHHOU CMecu 30Ha pa32py3Ku U XpaHeHUs ueMeHma

1

— \::] /2 o |8|u
I|| II\ / /3 8

i C
B ' ~_ ' ONANO,
\10 N9

}I ’ I{ \%F:_Em A

o Th o= 15
e e e e e e e g

CLTT1] C T 11
LT CCTTO
o e e P

30Ha xpaHeHus u Beida4u 2omobbix uzdenuu

1 - nocm pasz2pysku 3anonHUmMeneu; 2 - NpueMHole OYHKepa; 3 - HaKonumenbHble OYHKepa; &4 - nocm pas32py3ku ueMeHma;

5 - mpaHcnopmepHas neHma; 6 - nHeBMonodaya uemMeHma; 7 - 0emoHoCMecumenbHbIU Uex; 8-do3amopsl KOMNOHEHMOoB

0emoHHOU cMecu; 9 - caMoxodHbiu demoHoyknad4yuk; 10 - Budpocmend; 11 - nponapoyHasa kamepa; 12 - 30Ha uszbneveHusa u

pacnanyoku usdenuu; 13- nodveM u mpaHcnopmupobka usdenuu; 14 - camoxodHas menexka; 15 - cknad 2omobou
npodykuuu
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ucm [N° dok.] Modn. |Lama
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