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[TousTus o OeToHax.

OcHoBHble noHsATUSE 0 O6eToHEe maHbl B ['OCTe 25192-82 «betonsl. Knaccuduxanus u
0011I1e TEXHUYECKHE TPEOOBAHUS.

beroHoM Ha3bIBae€TCs HMCKYCCTBEHHBIM KAMHEBHUIHBIA MaTepuall, MPEACTaBISAIOIINAMI
co0Ol 3aTBEpJACBIIYI0 OCTOHHYIO CMeCh. PaznmuuaroT cleayromuye CTagud TOTOBHOCTH
OcToHa: OCTOHHASI CMECh, CBEKEYJIOKCHHBIM OCTOH 1 3aTBEPEBIINMA OCTOH.

beroHHas cmech - 3TO CMECh BSDKYIIMX, 3aIlOJHUTENIECH, 3aTBOPUTENEH U, MpHU
HEOO0XOJIMMOCTH, T0OABOK JI0 €€ YKIAIKH.

1.1. Knaccudukarus OETOHOB.
berons! kimaccupuIupyoTCcs O CIASAYIONINM MPU3HAKAM:

- OCHOBHOMY HAa3HAYE€HHIO;
- BUJY BSIKYIETO;
- BUJY 3aIIOJIHUTEIICH;
- CTPYKTYpE,
- YCIIOBHUSIM TBEPAECHUS.
ITo Ha3HayeHHIO OETOHBI MOAPA3AEIAIOTCS Ha:
- KOHCTPYKIIUOHHBIE;
- coenuaigbHble  (KAPOCTOWKHE, XUMHUYECKH - CTOHKHE, JIeKOpaTUBHBIC,
paaualMOHHO — 3allIUTHBIC, TETUIOU30JIIIMOHHBIC U JIP.).
[To Buay BsOKyIIEr0 OETOHBI MOAPA3ILISIOTCS Ha:
- IICMEHTHBIE;
- U3BECTKOBBIC;
- I[LJAKOBBIE;
- THUIICOBBIC;
- CHEUHUAJIbHBIX BKYIIUX.
[To Buy 3amomHuTEsNEH OCTOHBI MOAPA3ACISIOTCS Ha!
- IUIOTHBIE 3aMOJHUTEIIH;
- TOPHUCTHIC 3aNIOJIHUTEIIH;
ITo cTpykType 6€TOHBI MOT'YT OBITh:
- IUIOTHOM CTPYKTYpHI;
- TOpPU30BAHHOMU CTPYKTYPBIL;
- STYEUCTOMN CTPYKTYpbI
- KPYNHO3EPHUCTOM CTPYKTYPBI.
[To ycnoBusiM TBepJieHUsI OETOHBI IETATCSA Ha TBEPACBIIME:
- B €CTECTBEHHBIX YCIOBUSAX;
- B YCIOBHUSIX TepMO — BIaXHOCTHOW oOpabotku (TBO) mnpu armochepHoMm
JIaBJICHUH;
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- B ycinoBusax TBO npu noBBIIIEHHOM J1aBJIEHUU.

1.2. HawumeHoBanue OETOHA.

B HauMeHOBaHMX CHeIMaIbHBIX BUIOB OETOHOB YKa3bIBAaeTCS UX OCHOBHOE Ha3HAYCHUE,
a B HAMMEHOBAHUSAX KOHCTPYKIIMOHHBIX OETOHOB CJIOBO «KOHCTPYKIIMOHHBIN» MOXKET OBITh
omymieHo. [yt 6eTOHOB, XapaKTepU3yeMbIX HanOOJee YacTO MPUMEHSIEMBIMU COYETaHUSIMU
NPU3HAKOB, TPUMEHSIOT CIEAYIONINE Ha3BaHUA: «OETOH TSDKENbI», «OETOH JEeTrKui»,
«OETOH SYEUCTBINY, «OETOH CUIMKATHBIN (TVIOTHBIN WK STYEUCTHIN )».

IlemeHnTHBIE OETOHBI TMPUTOTOBIAIOT HA pPa3IMYHBIX [eMeHTaXx. (OCHOBHOE MECTO
3aHUMAIOT Ha TMOPTIAHALIEMEHTE M ero pasHoBUAHOCTAX. lllupoko mnpUMEHSIOTCS
[JIAKOTTOPTIAHAIEMEHTHI U MYII[0JIAHOBBIC IIEMEHTHI.

CunukaTHbie OETOHBI TOTOBSAT HA OCHOBE U3BECTH.

H3BecTh MOXET MPHUMEHSTHCS B COUYETAHUU C THAPABIMYECKUMU AKTUBHBIMU W (WJIH)
KPEMHE3eMUCThIMA KOMITOHEHTaMU (IIEMEHT, NUIAKW, KBAapIEBBIM IMECOK U AaKTHUBHBIC
MUHEpaibHbIe JOOABKH).

['uncoBbie OeTOHBI — OETOHBI HA OCHOBE MOJYBOJAHOIO THIICA WM aHTUApUIA (BKIHOYAs

TUINICOEMEHTHO — IIYUILOJAHOBbIE M T.I. BspKymue). [IpUMeHSIOT 171 BHYTPEHHUX
[IEPErOPOAOK, IOJABECHBIX IIOTOJIKOB, 3JIEMEHTOB OTACJIKHA 3JaHHUM W MaJIOATaKHOIO
CTPOUTEIIbCTBA.

[InakoBeie OeTOHBI — OETOHBI HA OCHOBE MOJOTHIX IIJIAKOB 30JI C aKTHBH3aTOpaMH
3aTBEepACHUS (IIETIOYHBIMHU PACTBOPAMH, U3BECThIO, [IEMEHTOM HJIU THIICOM).

[Tonumep — OETOHBI M3TOTOBIIIOT HAa PA3NMYHBIX BHUAAX MOJUMEPHOTO CBSI3YIOLIETO,
OCHOBY KOTOPOTO COCTAaBJISIFOT CMOJIbI (MOIUA(UPHBIE, STIOKCUAHBIC, KapOOMUIHBIE U JIp.)
WM MOHOMeEpHI, Hanpumep PpypdypoaaneToHOBbINA, OTBEPKIaeMble B OETOHE € MOMOIIbIO
CHenuaibHbIX 100aBOK. DTH OETOHBI 00Jiee MPUTOIHBI ISl CIYKObI B arpeCCUBHBIX Cpellax
1 0COOBIX yCIIOBUSAX BO3JIEUCTBUSI(MCTUPAHUS, KABUTALIUHU U T.1I.).

OcHoBHbI€ orpezeneHust 0eToHOB nanbl B mpuiioxeHuu Ne 1 TOCT 25192.

1.3. TpeboBanus k 6eToHaM.

JIyist 6€TOHOB OOBIYHBIX KOHCTPYKIIMMA OMPEACIISIONIUM SIBIISIETCS TIPOYHOCTh HA C)KaTHE.
JIns KOHCTPYKIIMM, HaXOJSAIINXCS HA OTKPBITOM BO3/1yXE, BaXKHA €II€ U MOPO30CTOMKOCTb.
beTtoHbI /ISl THAPOTEXHUYECKUX COOPYKEHUH TOJDKHBI 00J1aaTh BBICOKOW IJIOTHOCTHIO,
BOJIOHETIPOHULIAEMOCTBI0, MOPO30CTOMKOCTBIO, IOCTATOYHOU MPOYHOCTHIO, MAJIOM yCAIKOU
U JIp. BeTOHBI 71 CTEH OTaruIMBaeMbIX 3aHUN U JIETKUX MEPEKPBITUN JTOJDKHBI 001aaaTh
HEOOXOIUMON TMPOYHOCTHIO U TEIUJIONMPOBOJHOCTHIO; OCETOHBI JUIi TIOJIOB - MaJlod
HUCTUPAEMOCThIO M JIOCTATOYHOM MPOYHOCTHIO MPHU M3ruOe, a OCTOHBI IS JIOPOKHBIX U
a’3pOAPOMHBIX MOKPBITUN — €111€ 1 MOPO30CTOMKOCTHIO.

2. Bsokymue BemiectBa
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JIyist mpuroToBiieHrss 0€TOHA CTPOUTEIBHBIX KOHCTPYKITMK HanOoJiee MUPOKO HCIIONIB3YIOT
HEOPraHUYECKHUE BSIKYIIHME BEHIECTBA. OTH BEUIECTBA MPHU CMEIIMBAHUM C BOJON MOJ
BIIUSIHUEM BHYTPEHHUX (PU3UKO-XUMUYECKUX TIPOIECCOB CIOCOOHBI CXBATHIBATHCS
(mepexoMuTh M3 JKUIKOTO WM TECTOOOPA3HOTO COCTOSHUS B KaMHEBHUIHOE) M TBEPICTh
(OCTENEHHO YBEIUYUBATH CBOIO MPOYHOCTH ).

HawnbGonee mmpokoe nmpruMeHEHHE B MPOU3BOJICTBE O€TOHA MOJIYYHJI MOPTIAHIIIEMEHT —
TUIPABINYECKOE BSIKYIEE BEIIECTBO, TBEPACIONIEe HAa BO3AyxXe U B Bojae. Ero momyyaror
TOHKUM IIOMOJIOM KJIMHKEpa C COOTBETCTBYIONIMMH jao0aBkamu. KimHkep — crnekiascs
ChIpbEBasi CMeCh M3BECTHSIKA U TJUHBI B BHUJE 3epeH pazmepoMm a0 40 mm. TexHonorus
MOJIYYCHHS] TOpPTIAHAILIEMEHTa B OCHOBHOM CBOJMUTCS K CIEIYIOUIUM OMNEparusM:
U3TOTOBIICHUE CHIPHEBOM CMECH HaJJieXkallero cocraBa, ee ookura no crekanus (1200-
1450 C) u nmomouna. JIjisi peryaupoBaHusi CPOKOB CXBATbIBAaHUS IMPHU MOMOJIE K KIMHKEPY
nobasisitor 1,5...3,5% rumnca ot Maccel 1ieMeHTa. [lopTiaHaiieMeHT BBHITyCKAarOT 0€3
100aBOK UJIM C aKTUBHBIMU MUHEPAIBHBIMH J100aBKaMu B KoaudecTse 110 20 %.

[TopTnanAnEMEHT M0 MPOYHOCTH NPU CKATHM B 28-CYyTOUYHOM BO3PACTE MOAPA3AEIIOT
Ha mapku:400, 500, 550 u 600.

YcnoBHOE 0003HAYEHUE 1IIEMEHTA COCTOUT U3:

- o0o3Hauenus Buaa nuemenTa — 1 (moptnanauement), I (mmakonopTiaHAIIEMEHT);
- mapku nemenTa (400, 500, 550 wu 600);
- 0003HaYCHMSI MAaKCUMAJIILHOTO COJIepKaHus J0OABOK:

J10 — no6aBKM HE TOMYCKAIOTCS

J15 — xonuuecTBO 100aBOK HE Oosee 5%

120 — komuuecTBO 106aBOK OT 5 110 20%

- 0003HaUYeHHE OBICTPOTBEPACIONIETO IIeMeHTa — b;
- o0o3HaueHue mIactTudukanuu u ruapodooduzanuu nementa — [1JI u I'd cooTBeTCTBEHHO;
- 0003HaUEHKE [IEMEHTA, MTOJIYYEHHOTO Ha OCHOBE KJIMHKEpa HOPMUPOBAHHOTO cocTaBa — H.

[Ipumep ycnoBHOro o6o3HaueHus noptianainementa mapku 400, ¢ nobaBkamu 10 20%,
OBICTPOTBEPICIOIIETO, MIACTU(ULIUPOBAHHOTO:

[111 400 — 120 - b —-TIIJI-TOCT 10178

[TopTinanAneMeHT TOKEH YIOBIECTBOPATH CJIECIYIOIIUM OCHOBHBIM TPEOOBAHUSIM:

- IIEMEHT JOJDKEH II0Ka3blBaTh PABHOMEPHOCTh H3MEHEHMUs OO0ObeMa MPU HUCHBITAHUN
00pa3IoB KUISTYEHUEM B BOJIC;

- Hayajo CXBaThIBAaHUS IIEMEHTA JOHKHO HAcTynaTh He paHee 45 MUH., a KOHEIl - He
no3nHee 10 yacoB OT Havasia 3aTBOPEHUS,

- TOHKOCTh TTIOMOJIa TIEMEHTA JIOJDKHA OBITh TaKOM, YTOOBI TIPU MTPOCEUBAHUH CKBO3b CHUTO C
cetkoit Ne 008 mo 'OCTy 3584 mpoxoauino He meHee 85 %;

- TMIOJIBMKHOCTH IIEMEHTHO — MECYaHOTO pacTBopa coctaBa 1 : 3 U3 TIacTUPHUITUPOBAHHBIX
IIEMEHTOB JIOJDKHA OBITh TaKOW, 4TOOBI MPU BOJO — IIEMEHTHOM OTHOIIEeHUH, paBHOM 0,4,
pacIUIbIB CTaHJIAPTHOTO KOHYca ObLT HE MeHee 125 mwm.;

- TUAPO(POOHBIN IIEMEHT HE JOJIKEH BIUTHIBATh B €Ol BOJIy B TEUCHUE 5 MUH OT MOMEHTa
HAHECEHUs KAl BOJbI HAa MOBEPXHOCTh LIEMEHTA.

JIisi ieMeHTa JOpPOKHBIX U a’POJPOMHBIX TMOKPBITHH, XKel1e300€TOHHBIX IIMal U T.II
JOJKEH MPUMEHSATHCA LIEMEHT, M3rOTOBJIEHHBIM Ha OCHOBE KIMHKEpa HOPMHUPOBAHHOIO
COCTaBa C COJIEpPKaHMEM TpexKaibplueBoro amoMunara (CaA) B konuyectBe He Oosee 8%
no macce. Jlist 3TUX M3JENH MO COrjacoBaHUIO C MOTPEOUTENIEM JOJDKEH MOCTABISTHCS
LEMEHT CJIEAYIOIINX MapoK:

111 400 — 40 — H, III[500—-10-H
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Kosddunment Bapmanmu mnpezena MpPOYHOCTH LIEMEHTa MpPHU CXKAaTUU B Bo3pacte 28
CYTOK, pPaCCYMTAHHBIN 10 pe3yibTaTaM UCIBITAHUHN 3a KBapTall, HE TOJDKEH ObITh Ooiee 7%.

N3roroBuTenbs rapaHTHUpPyeT KayecTBO LIEMEHTA OOBIYHBIX MApokK B TeueHue 60 cyTok
MIOCJIE OTIPY3KH.

OCHOBHOE CBOWCTBO, XapaKTEpHU3YIOIllee KaueCTBO JIOOOTO IIEMEHTa, - €ro MPOYHOCTD
(mapka). Mapka neMeHTa COOTBETCTBYET MpEAETY MPOYHOCTH NPHU CHKATHH MOJOBUHOK
O0anmouek 4*4*16 cm u3 pactBopa 1:3 mo Macce ¢ HOPMaJbHBIM BOJIBCKHM II€CKOM,
TBepaeBIIEX 28 cyTok B Boje mpu Temmeparype 20 +( - ) 2° C (mepBble CyTKH HOCIE
M3TOTOBIICHUS /10 pacnaiyOku oOpasilibl TBEpACIOT BO BJIAKHOM Bo3Ayxe). PacTtBopHas
CMECh JIOJI’KHA MMETh PacIUIbIB KOHyca Ha BCTpsixuparomieMm crojuke 106...115 mMm. Ecimn
paciuiblB MeHbllie, B/Il yBenuumBaroT, eciv paciuiblB OOJbIIE, YTO MOXET OBbITh Y
BBICOKOIIPOYHBIX LIEMEHTOB, TO B/ ymenbiator.

JIeHCTBUTENBHYIO TIPOYHOCTh LIEMEHTA HA3bIBAIOT €r0 aKTHUBHOCTHIO. Hampumep, ecnm
MIPOYHOCTh KOHTPOJIBHBIX 00pa3uoB okaxerca 44 Mlla, To ero akTuBHOCTH Oyner — 44
Mlla, a mapka — 400. I[Ipy npOEKTHPOBaHMM cOCTaBa OETOHA JIy4llle HCIOJIb30BATh
aKTUBHOCTh IIEMEHTA, T.K. 3TO oOecneyuBaeT 0oJjiee TOYHBIE PE3yIbTaTbl U 3KOHOMHIO
uemeHTta. lloBeiienne npoyHoctu nementa Ha | MIla nmpuBOAMT K CHMKEHUIO pacxoja
neMeHra Ha 2...5 Kr/mM3, mnpuueM OoJjiee 3aMETHOE CHW)KEHME HaOIoJaeTcs B
BBICOKOIIPOYHBIX OETOHAX.

[IpoyHOCTh OETOHOB BBICOKMX MapOK HapacTaeT ObIcTpee, YyeM y IEMEHTOB HM3KHUX
Mapok. Hanpumep, npounocts nieMenta Mapku 500 yxe uepes 3 cytok cocrasiusier 20...25
MIla (oxomo 50% ot 28 CyTO4YHOIf), TO9TOMY IIEMEHTHl BBICOKMX MAapOK SBJISIOTCS HE
TOJIBKO BBICOKOIIPOYHBIMHU, HO U /10 U3BECTHOM CTENEHU ObICTPOTBEPICIOIINMH.

[Tomumo TpeOoBaHMII MPOYHOCTH, K LEMEHTaM MPEIbSBISIOTCS TaKUE Ba)KHbIC
TpeOOBaHUs, KaK HOpMaJbHAasi TyCTOTa U CPOKU CXBaTbIBAHUS.

HopmanbHOW TyCTOTOW Ha3bIBAIOT TO COJAEpXkKaHUE BOAbI B %, KOTOpOE HEOOXOIUMO
N00aBIIATh K HEMEHTY, YTOOBI MOJIYYUTh ONPEAEICHHYIO KOHCUCTEHIMIO LIEMEHTHOTO TECTA.
HopmanbsHass rycrota mNOpPTIaHAUEMEHTOB cocTtaBiseT 22...27%, nOyIoaaHOBBIX
noptaananemMeHToB — 30 % u 6onee. HopMmanbHas ryctoTra yBeIUUMBaETCs MPU BBEACHUU B
LIEMEHT MpHU MOMOJIE TOHKOMOJIOTBIX 100aBOK. HauMeHbIy10 HOpMaIbHYIO TYCTOTY UMEIOT
YUCTO KJIIMHKEPHbIE IEMEHTHI.

HopmanbHas rycroTa LEeMeHTa 3HAUYUTENIbHO BIMSET Ha PEOJIOTUYECKHE CBOMCTBA
o6etonnoit cmecu. Uem menpme HI'L[, Tem meHbiie BoAomoTpeOHOCTH OETOHHOW CMECH.
Coxkpamenue pacxosa BOAbl B CBOIO 04YEPEIb MPUBOAUT K YMEHBIICHHUIO pacXxo/la IEMEHTA
(mpu moxbope 6etonnoi cmecu B/II — const).ITosTomy B 6eTOHax kenaTeabHO MPUMEHSTh
LIEMEHTHI C IOHUKEHHOW HOPMAaJIbHOU I'YCTOTOM.

Cpoku cxBaTbIBaHUSI LIEMEHTA, OMpEENseMble Ha CHEUHUaIbHOM MpUOOpe Mo TiyOuHe
IIPOHMKAHUSI WIJIBI B IIEMEHTHOE TECTO, XapaKTepU3YIOT Haydajlo M KOHEL Ipolecca
npeBpalleHus Martepuana B TBepaoe Teno. Kak yxke ykaspiBanoch Bbime. Cpoku
cxBatbiBaumst mpu Temmeparype 20° C mexar B mpegenax 45 wmuH...10 uwacos. B
NENCTBUTEIBHOCTH HAYaJI0 CXBAaThIBAHUA LIEMEHTA HACTyMaeT uepes 1...2 yaca, a koHen 5..8
yacoB. Cpoku CXBaThIBaHUSI MOKHO PEryJupoOBaTh MyTeM J100aBiIeHUS B OETOHHYIO CMECh
IpU €€ MPUTrOTOBJICHUU PA3IMYHBIX XUMUUECKUX 100aBOK. Hampumep, XJI0pUCTHIN KaabIlui
YCKOPSIET CXBATHIBAHUE LIEMEHTA, a CYJIb(OUTHO-CIIUPTOBAs Opa)Kka — 3aMeIJIsieT.

Bua neMeHnTa OpueHTUPOBOYHO MOKHO ONUCATH I10 LBETY:

- IOPTJIAHAUEMEHT — CEPOBATO-3E€JIEHBIN;
- MYLI0JIaHOBBINA MOPTIAHALEMEHT — CBETJIO-CEPBINA WIIH KEJTHIN;
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- MUTAKOTIOPTIAHAIIEMEHT — CEPBIN C TOTYObIM OTTEHKOM;
- TJIMHO3EMHUCTHIM IEMEHT — TEMHO-CEPhI, CTaJIbHOW 03 3EJICHOr0 OTTEHKAa WIN
KOPUYHEBO-IIOKOJIATHBIMN.

Hanmuuue 10OMEHHOro I1Ulaka TPOBEPSIETCA C TMOMOIIBI0 MarHuTa (IUIaK HUMEeT
BKJIIOUCHUS JKEJe3a).

[Ipu pacuere cocraBa OeToHa W3 MOPTIAHANIEMEHTa 03 J00aBOK MPUMEHSIOTCS
CJIEIYIONINE JAHHBIN:
- UICTUHHA IUIOTHOCTE 3, 1 I'/cMm3
- HachIMHAaY IJIOTHOCTE — 1,3 I'/ecM3

B mpomecce XpaHeHUs] LEMEHT TEpsSEeT CBOI aKTUBHOCTh. Kak yKa3blBajoCh BBHIIIE,
W3TOTOBUTEIb TApaHTUPYET MapKy OCTOHA MO MPOYHOCTH B TeUEHHUE 2 MeC.

[Ipu XpaHeHUN B HOPMAJIBHBIX YCIOBHUSX LIEMEHT TEPSAET MPOYHOCTH JIO:
- 20% npu xpaHeHuu 3 Mec.;
-30% 1tipu xpaHeHuu 6 mec.;
- 40% nipm xpanenun 12 mec.

[Ipn ucnonp30BaHMKM B IPOU3BOJCTBE JIEKAJIOrO IIEMEHTa YBEIUYMBAKOT B 2...4 pasza
BpeMs [epeMENINBaHus OETOHHON CMeCH, BBOJAT JOOABKU — YCKOPUTEIH TBEPCHUS.

Jist mosydeHus OeToHa HEOOXOAMMOIro Kjlacca PEKOMEHAYETCS CIIEAYIOUIME MapKu
LIEMEHTA U €ro pacxo:

Knacc 6erona, MITa/ Mapka GertoHa, (*) kr/cm’

Hanvenosanue | B 75 |B10 |B15 | B20 B25 | B30 B40 B45
100 150 200 | 250 300 |400 500 600

Mapka

EMEHTA 200 | 300 |300- |400 400 | 500 500- 600-

400 600 700

Pacxon 200- | 215- | 240- | 270- 310- | 350- 410- 480-

EMEHTA 240 | 240 |310 |340 390 |440 535 650

KI/M°

*- Mapka OeToHa ompejesieHa no popmyie:

R®s=1B/0,778

3. 3amomHuTtenu i 0eToHa

3anoaHUTENH 3aHUMAIOT B 0eToHE 10 80 % 00beMa U 0Ka3bIBAIOT 3HAUUTEIBHOE BIUSIHUE
Ha CBOMCTBaA O€TOHA, €r0 J0JTOBEYHOCTh U CTOUMOCTb.

BBenenne B O€TOH 3amoJIHUTENEH IMO3BOJSET PE3KO COKPATHTHh PACXOd IIEMEHTa,
SIBJISTFOITIIETOCS HanboJiee JOPOTUM U Je(DUITUTHBIM KOMITOHEHTOM..

3anomHUTENh yMEHBIIAET YCaaKy OeToHa. Ycaaka IIEMEHTHOTO KaMHS TIPHU €ro
TBEpJEHUU J0ocTUTaeT 1...2 MM/M, a 3aIIOJTHUTEh BOCIPUHUMAET yCAJOYHBIC HAMPSKCHUS
Ha ceOsT M B HECKOJBKO Pa3 yYMEHBIIAECT yCaJKy OETOHa MO CPaBHEHHUIO C I[EMEHTHBIM
KaMHEM.
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Paznmuuaror psAOOBOM 3alOJHUTENb, COJCPKAIIMN 3€pHA PA3JIUYHBIX pPAa3MEPOB H
(bpaKIMOHHBIN — BKIIIOYAIOLIUH 3€pHA OIM3KUX MEXIYy co00il pazmepoB, Hampumep S...10
MM.

3epHOBOI COCTaB Ha3bIBAIOT HEMPEPHIBHBIM, €CJIM B HEM BCTPEYAIOTCS 3€pHA BCEX
pa3sMepoB — OT HaWMEHbIEro 10 Haubombiiero. Ecnu e B 3aMOIHUTENSAX OTCYTCTBYIOT
3epHa KaKOro-M0O MPOMEKYTOUYHOTO pa3Mepa, TO TaKOW 3EPHOBOW COCTaB HA3bIBAIOT
PEPHIBUCTHIM.

[Ipu wucnosib30BaHUU 3aMOJIHUTENECH C HENPEPHIBHBIM 3€PHOBBIM COCTABOM, CMECHU
MoJIy4aroTcsi 6osiee MOoJABUKHBIE, MEHEe CKIIOHHBIA K pacciiauBaHuio. Ha npaktuke nmoaoop
cocTaBa 3allOJIHUTENIEd TOYHO MO UACAIbHOW KpPUBOM paccerBaHus TpeOyer
JIOTIOJTHUTENBHBIX OIEepanuii Mo pacceBy Mecka W medHs, ero apobsenuto. [lostomy sTa
METOJIMKa HE TOJIy4Yuiia pacIpOCTPAHECHHUS.

B mpousBoacTBE HCHOJIB3YIOT 3€pPHOBOM COCTAaB 3aIlOJHUTENSA, COCTOSAIIAA U3 MEJIKOU
(dbpakiuu (mecka) 1 kpynHo dpakuuu (medHs). KonudecTBo KpymnHoil U Meakon ¢hpakiuu
OTPENIEIISICTCS UCXO/I U3 HAUMEHBIIEH MyCTOTHOCTH UX B OCTOHHOM cMeCH (HAaMMEHBIIIETO
pacxojia IEMEHTHOTO TEeCTa).

CooTHolIeHHEe MEXIy IMECKOM U IIeOHEM, MPU KOTOPOM MOJy4aeTCss MUHHUMAalIbHas
MyCTOTHOCTh, MOKHO OPHUEHTHPOBOYHO OIpPEICIUTh, Mojiaras, 4To IECOK IOJHOCTHIO
3aMOJIHUT IMYCTOTHI MEXKIY 3€pHAMH KPYIHOTO 3aIlOJHUTENS C YYETOM HEKOTOPOW HUX
Pa3ABUKKH 3€pPHAMH MECKA:

I/0] = 1,1*y70 *Y o /Yy, TOC
I'LIL — xoymMuecTBO Mecka u meoHs
[y;— ycTOTHOCTH IeOHST oTHOCcUTeNbHas (0,3...0,48)
Y., Yy - IJIOTHOCTHU TIecKa U 1meOHs (MICTUHHAS)

N3 mnpaktukm koimmuyectBo mecka coctaBisger 30...35 % or oOmero KoaudecTBa
3aMOJHUTES.

3.1. TpeOGoBaHUS K MEIKOMY 3aIOJHUTENO (TIECKY).

ITecox mnpencraBisieT co0OM pPBHIXIYI0O CcMech 3epeH KpymHocThio 0,14...5 MM,
00pa30BaBIIYIOCS B pe3yJIbTaTe €CTECTBEHHOI'O pa3pyllieHus] TBepAbIX nmopoAd. [IpupoaHbie
MEeCKH B 3aBUCUMOCTH OT YCJIOBHM 3ajJ€TaHUsi MOTYT OBITh PEUHBbIE, MOPCKHE M TOPHBIC.
Peunbie u MOpcKHE TIECKM WMEIOT OKpYyriayi (opMmy 3epeH, TOpHBIE COjepKaT
OCTPOYTOJIbHBIE 3€pHA, YTO OOECIedYnBaeT WX Jydllee creruieHne ¢ O0eroHoMm. ['opHbie
MEeCKH OOBIYHO OOJIBINE 3arPS3HEHBI TPUMECSIMU.

HckyccTBeHHBIE TTECKU OOBIYHO TIOIPA3ISSIOT Ha:

- JpoOJEeHBIA — W3TOTOBJICHHBIA W3 CKAJIBHBIX TMOPOJI W TpaBUsi C MCIOJb30BAaHUEM
CIIEUAIBHOTO APOOUIBLHO-TIOMOJIBHOTO 000PY10BaHUS;

- IpOOJIEHBIN U3 OTCEBOB — MOJIy4aeMbIil U3 OTCEBOB MPOAYKTOB APOOJICHUSI TOPHBIX OPOJT
IpU MPOU3BOJICTBE IICOHS.

Kpome Toro, 3tu necku MOryT ObITh (PPAKIIMOHUPOBAHHBIMHU.

BaxHbIM CBOMCTBOM IECKa SIBJIIETCS €0 3€pHOBOM cocTaB. JIJisl yCIOBHOTO BBIpAKEHUS
3€pHOBOT'O COCTaBa MOJIb3YIOTCS MOoyJieM kpynHocTH MK, o603Havaronmm cyMmmy MOJHBIX
octatkoB (B %) Ha cuTax cTaHAapTHOro Habopa, neneHHyro Ha 100. 3epHOBOI cocTaB
JIOJDKEH HAXOAUTCS B CIEAYIONIUX Mpenenax (4TO COOTBETCTBYET MOAYJIO KPYMHOCTH OT
2,1 no 3,25):
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Pasmep oTBepcTnii

CHT, MM 5 2,5 1,25 0,63 | 0,315 | 0,14 | meuee
0,14

[ToyHBIE OCTAaTKH HA

curtax, B % 10 0 0-20 | 15-45 | 35-70 | 70-90 |90-100| 0-10

Macce

MoryT npuMeHsAThCS | 0oJiee MENKHE MECKH. B 3aBUCUMOCTH OT MOIYJSI KPYITHOCTH
MECKU Pa3JIeIsIoT Ha:

- kpynsasle MK 2,5...3,5
- cpennue MK 2...2.5

- menkue MK 1,5...2,5

- tonkue MK 1...1,5

CopnepxaHue B NIECKE MbUICBUAHBIX, TIMHUCTBIX U UHBIX YACTHUI, HE JIOJDKHO MPEBBIIATh
3HAYEHUM: MPUPOHBIN — 3%; TpoOiIeHbIN U3 0TCEBOB 5 %o.

Texuuueckue TpeboBaHus K kauecTBy necka npuseaeHsl B [OCTe 8736.

st GeToHa KemaTenbHO TMPUMEHATH OoJjiee KpymHble meckd. OJHAKO TMeCcoK,
coJiepKaluii U30BITOK KPYITHBIX YacTHUIl, UMeeT 00mbinii 00beM mycToT (40%), KOTOpbIi
MPUXOJUTCS 3alOJHATH IIEMEHTHBIM TECTOM, 4YTO YBEJIMYMBAET pacxoj IIEMEHTA.
Hauny4umme pesynabTaThl MOMYy4YarOT, IPUMEHSSI B O€TOHE MECKU, COJepKallue KpPYIHBIE,
CpeHUE W MEJIKME 3€pHa B ONTUMaJIbHOM COOTHOILICHHH, OO€CTeurBas MUHUMAJIbHYIO
MyCTOTHOCTh TMecka. B 700pokauecTBEHHOM MECKE MYyCTOTHOCTh HE JOJKHA MPEBBIIATH 38
%, B IECKE ONTUMAJILHOTO 3€pPHOBOIO COCTaBa OHa ymeHbInaercsa 10 30 %.

HacpinHasi MmIOTHOCTh MECKa 3aBUCUT OT €ro MCTUHHOM IUIOTHOCTH, ITYCTOTHOCTU H
BIaxHocTH. Ilecok, mpenna3zHauyeHHbIN 1j11 6eTona Mapku M 200 u BbImIe M s 6€ToHa,
MOABEPrarolIerocsi 3aMep3aHUI0 B HACBIIIEHHOM BOJOK COCTOSIHUM, JOJKHBI HMETh
HACBIITHYIO [UIOTHOCTH He Hike 1550 kr/M®, B OCTanbHBIX CIydasx — He Huke 1400 kr/m® .
Camplif 60JBIIION 00BbEM TMECOK 3aHUMAET TPH BIAKHOCTH S...7 %, ¢ TOBBIINICHUEM WU
MOHM)KCHUEM BIJIAKHOCTH OOBEM TIeCKa YMEHBIIAeTCsl. DTO CBOMCTBO IecKa CieayeT
YYHUTHIBATH P 0OBEMHOM JO3UPOBAHUH.

3.2.  KpymnHslii 3a0JHUATENb A7 OETOHA.

JIJist npUroToBIeHUsI OETOHOB B KaUY€CTBE KPYITHOTO 3alOJHUTENS UCIONIb3YIOT IEOeHb U
rpaBUil.

[IlebeHb — 3TO PBIXJBIA MaTepuai, MOJIy4yaeMbl MyTeM HMCKYCCTBEHHOTO APOOJICHHUS
W3BEPKEHHBIX, OCAIOUYHBIX METAMOPPHUUYECKHX TOPHBIX MOPOJ WJIM OTXOJOB Pa3IUUHBIX
IIPOU3BOJICTB.

['paBuii — 3TO pBIXJBIA MaTepuai, OOpa30BaBIIUIICS B pPE3yJIbTAaTe€ €CTECTBEHHOTO
pa3pylieHus (BBIBETPUBAHUS) TBEPABIX TOPHBIX MOPOJ M COCTOALIMN U3 3€PEH OKPYIJIOW
¢dbopmbl. ['paBuii MOkeT OBITH TOPHBIM, PEYHBIM U MOPCKHM.

[IleGenb U TpaBUil COCTOSAT U3 OTAEIBHBIX 3€peH M KycKoB oT 5 10 70 mm. OHH MOTyT
OBITh KaK PsI0BBIMH TaK U (PpaKLIHOHUPOBAHHBIMHU.

IIpo4HOCTH 3amOIHUTEN ONPEAEHACTCS MPOYHOCTBIO TOPHOM IOPOJABI, U3 KOTOPOM OH
[OJIy4YeH. 3al0JHUTENN U3 IPOYHBIX TOPHBIX OO (TpaHuTa, Auadas3a) 00aa1a0T BEICOKON
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npouHocthio (80 MIla u Bbiie). 3anmoJHUTENH W3 OCaJO4YHBIX mopona. Hampumep, us
M3BECTHsKA, HMMET npoyHocTs 30 Mlla u Bbemme. IIpoYHOCTH JIETKMX MOPHUCTBIX
3aII0JIHUTENIEW 3aBUCUT OT INIOTHOCTH M cocTasisieT 2...20 Ml]a.

KpymnHbiii 3an0JHUTENH MaJIO BIMAET HA MPOYHOCTHh OETOHA, €CIIM €T0 MPOYHOCTh Ooee
yem Ha 20 % Bbime npouHoctu OeroHa. OIHAKO B 3allOJIHUATENE MOTYT BCTPEYAThCS
OTJENbHBIE clabble 3epHa, MOATOMY i OOJbIIEeH HaIEKHOCTH PEKOMEHAYETCS, YTOOBI
IPOYHOCTh MCXOJHOW TOpHOM mopoabl Obiia B 1,5...2 pasza Bbile nmpoyHoutu OeroHa. Ha
HEKOTOpbIE BUbI U3/IETUN MapKa eOHsI HopMupyercs. Tak i1 TpOTyapHOH TUIMTKU MapKa
11eOHs 10 TPOYHOCTH HA CXKATUE JO0JKHA OBbITh:

1200 — m1st meOHs U3 U3BEPIKEHHBIX TTOPOJT;

800 — niis mebHs U3 0CaJ0YHBIX MOPOI.

B HOpMaTuBHON JOKyMEHTAIIMU Ha Ie0€Hb ONPAHUYMBACTCS COJIEPIKAHNUE TIACTUHYATHIX
(JIelaHbIX) W WIJIOBAThIX 3€PEH, YBEJIMYMBAIOIIMX ITyCTOTHOCThH 3amojHuTens. B
OOBIYHOM 3aIOJIHUTENE COAEPIKaHUE TaKUX 3€PEH He AOJLKHO MpeBbIaTh 35 %, B mieOHe ¢
yIIy4lIeHHOU (popmoii 3epeH — 25%, ¢ kyboBuaHOU popmoii 3eper — 15%.

[TockoyibKy M3rOTOBUTH OOpa3ilbl ISl UCHBITAHUN W3 IICOHS WJIM TpaBUsl TPYAHO, TO
MIPOYHOCTh 3AMOJHUTENS ONPEAEISIIOT KOCBEHHBIM IyTeM — IO JApoOuMocTH. OOpasiibl
1IeOHs TOMEIAIOT B CTANBHOW LHMJIMHAP U MPUKIAIBIBAIOT ONPENEIECHHYIO Harpy3Ky. 3aTeM
00pa3Iipl MMPOCEUBAIOT Y€pPEe3 CUTO U IO MOTEepPEe B Macce CyIAT O ApoOHOCTH. [lns mieOHs
¢bpakuuu 5...20 MM HUCHONB3YIO IWIMHAP AuaMeTpoM 75 mMm c Harpy3kod SOxkH. [Ins
bpakuun 6osee 20 MM HUCTIBITAHUE TIPOBOJAT B HUIUHApPE AuaMeTpoM 150 MM ¢ Harpy3Kou
200 kH.

JlpoOumMocTh 1meOHs OnpeIeatoT 1o hopMyie:

I, = (M1-m2)/M1*100, roe

M1 — Macca HaBecKu U3 WEOHs (TpaBus) 10 UCTIBITAHUS B KT}
M2 — OCTaTOK Ha CUTE MOCJe MPOCEUBAaHUS Pa3ipoOJEHHOr0 B HWIMHApE IeOHs (IpaBus), B
KT.

Mapky meOHsl OnpeAesaoT Mo Tadiuile B 3aBUCUMOCTH OT IMOKa3aTess APOOMMOCTH U
BUJIa UCXOAHOU mopoabl. Hanmpumep, mapka miednst 800 u3 u3Bep:KeHHbIX 3Pdy3UBHBIX U
0CaJI0YHBIX TIOPOJ COOTBETCTBYET MOKa3aresto apooumoctu 13...15.

JU1s1 OpHEHTUPOBOYHON OLIEHKH MOKHO I10JIb30BaThCS CIAEAYIOIIUMH 3HAYEHUSIMU MApPOK
1eOHs B 3aBUCUMOCTHU OT MX APOOMMOCTH:

IIp 8 — cBbirme 1000 kr/cm?

Ap 12 — 800 — 1000kr/cm”

Jp 16 — 600-800 xr/cm’

Ilp 24 — 400-600 kr/cm’

JIJ1st MpUTOTOBIIEHNH OETOHOB PEKOMEHTYETCSI HCTIONB30BaTh CISAYIOIINE MAPKH IICOHS
(rpaBus):

Mapka 6eTona M400 u M 300 M 200 M 150 u
BEITIIE HUKE
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Mapka 3anonHurens Hp 8 Hp 12 Hp 16 Hp 24

Bonpmoe BiausHME HA TPOYHOCTH M SKOHOMUYHOCTH OETOHA OKa3bIBAET YMCTOTA
3anonaHuTens. [IblIeBUIHbIE U OCOOCHHO TJIMHHUCTBIE MPUMECH CO3Al0T Ha MOBEPXHOCTHU
3€peH 3aIlOJIHUTENIS TUICHKY, MPEMSITCTBYIONIYIO CLUEIJICHUI0 UX C IIEeMEHTHbIM KaMHeM. B
pe3yabTare NpOYHOCTh O€TOHA 3HAYUTENbHO NoHukKaetcs (10 30%), mosToMy B cTaHAapTax
Ha 3arloJIHUTENIM YKAa3aHO MPEAEIbHO JOMYyCTUMOE COJECpPKaHHE B HHUX 3arps3HSIONIUX
npumeceii. B 1mieOHe W3 W3BEPKEHHBIX IOPOJ JOIMYCKAETCS COJEp)KaHUE TMPUMECEH,
omnpenensieMblX OTMy4HMBaHueM, He Oonee 1%, a u3 ocagousnbix mopony — 2...3%.
Conepxanue rivHbI B KoMkax He 6osee 0,25%.

ITo mMopo3ocToikocTH MIeOeHb ToApa3AeistoT Ha Mapku: 15, 25, 50, 100, 200, 300.
Kpome Toro, HopMmupyloTCd Takue TMoOKa3aTeaud y IIeOHs, Kak Mapka IeOHsI 10
COMPOTHUBJICHUIO yIapy U UCTUPAHUIO HA MOJIOYHOM OapabaHe.

BaxxHoe 3HaueHHMe HMEET 3€pPHOBOM COCTaB WIEOHS M €ro KpymHocTb. B Oerone
1[€JIECO00PA3HO UCIOJIb30BATh MEOCHD UM IPABUI MaKCUMAIbHO JOMYCTUMOM KPYITHOCTH,
TaK KakK TakoOW 3amoJIHUTENb O00JajaeT MEHBIIEH yIeIbHOM MOBepXHOCThIO. Jlis
HaJUIeKaIed YKIAIKU M YIUIOTHEHUsT OETOHHOM CMECH MNPUMEHSIOT 3aloJIHUTEh HE
KpyIiHee Y4 YacTH MHUHMMAJIbHOTO pa3Mepa KOHCTPYKIUH (B JPYruX HCTOYHHMKax — 1/3
YacTH).

[Ilebenr wm3roraBmuBaroT mo ¢pakuusm: 5-10 mm; 10-20 mm; 20-40 mMm; 40-70 mwm.
3epHoBOI1 cocTtaB 1meOHs ¢pakiuu 5-10 MM JOJDKEH COOTBETCTBOBATH CJIEAYIOIINM
3HAYCHUSIM:

Pa3mep oTBepCcTHIT KOHTPOIBHBIX CUT
Toxasarem I min 0,5(Imin+/Imax) JI max 1,25 JI max
ITonHEIN OCcTaTOK
ra curax B % mo 95...100 40...80 0...10 0
macce

I[J'IH OPUCHTHPOBOYHBIX PACUCTOB MOKHO HUCIIOJIB30BATH CIICAYIOINUC TCXHOJIOTMYCCKUC

XapaKTePUCTHKN HEKOTOPHIX 3aIlOJTHUTEIICH:
Bu1 3amoJHATeNs Hctnanas Hacpmnas | [IyctoTHOCTB Mopyns Bononort-
IJIOTHOCTH IJIOTHOCTH , % KPYIHOCTH, | peOHOCTB, %
I/em® Kr/n Mkp

[IleOenn n3

U3BEPIKEHHBIX MOPOJT 2,69 1,45 457 - 3,43
To xe 2,6 1,47 42,6 ---- 5,88
W3BeCTHIKOBBII 2,56 1,34 456 - 5,72
1ie0eHb

CrpouTenbHbIN MECOK 2,63 1,51 42,5 2,79 7,0
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To xe 2,7 1,37 49,0 0,69, 11,5

Bonbckuii iecok 2,65 1,56 41,0 2,05 4.0

3.3. Tlopuctble 3anmoHUTENH 1151 OETOHOB

JIJisi IpUrOoTOBJIEHUS JIETKUX OETOHOB IIMPOKO HCIOJIB3YIOT TMOPUCThIE MHUHEpPAIbHbBIC
3alOJIHUTENH, KOTOpbIE JAENATCS Ha MNPUPOAHBIE (BYJKAHUYECKOTO WJIM OCaJI0YHOTO
MIPOUCXOKJICHUS ) U UCKYCCTBEHHBIE (B T.U. U3 OTXOJI0B MPOMBIILIEHHOCTH).

[IpupoaHbie TOPUCTHIC 3AMOJHUTENINA MOJYYaloT MyTeM JPOOJICHUS Ha IEOEHb U MEeCOK
TOPHBIX TOPOJ BYJIKAHUYECKOTO MPOUCXOXKACHUS — MEM3bl, BYJKAHUYECKOTO IJIaKa U
BYJKAaHUYECKOrO0 Tyda; TOPHBIX TMOPOJ OCAJAOYHOIO MPOUCXOXKACHUS: TMOPUCTHIX
M3BECTHSIKOB, U3BECTHIKOB — PAKYIIICYHUKOB, U3BECTHAKOBBIX TY()OB, TUATOMUTOB U JIp.

HckyccTBeHHBIE MOPUCTHIE 3AMOTHUTENN MOJYYarOT MyTeM TEPMUYECKOW 00pabOoTKu
CUJIMKATHOTO ChIPbS C TIOCJIEAYIOIIMM pacceBOM WM JpoOjieHneM u pacceBoMm. K
HMCKYCCTBEHHBIM 3alOJHUTENSIM OTHOCSITCSI: TPaBUM M TECOK KEepaM3WUTOBbIC; II€OCHb U
MEeCOK arJIONOPUTOBBIE; TPaBUM, MEOCHh M TIECOK IIYHI€3UTOBbIC; MIEOCHb U TMECOK W3
BCIIYYEHHOTO MEPJIUTA, BCITyY€HHBIN BEPMUKYJIUT.

[TopucThie 3amOTHUTENN U3 OTXOAOB MPOMBIIUICHHOCTH MOMYy4Yal0T MyTeM MmepepaboTKu
(mnpobneHnss W pacceBa) TMOPUCTBIX KYCKOB TOIUIMBHBIX M  OTBAJIbHBIX IIIAKOB,
rpyOOIMCIIEPCHBIX 301 - YHOCA, U 30JI0IUTaKOBBIX cMecer TILl, kuprnuunoro 605 u T.11.

[Topucteie 3anoNHUTENX B 3aBUCUMOCTH OT KPYIHOCTH 3€pPEH MOJpa3JeNsAIoTCs Ha
medenb (rpaBuii) oT 5 10 40 MM U niecok — A0 5 MM. KpyriHble mOpUCThIEe 3aMOJHUTENIN
noapaszaenstoTces Ha ppakuuu 5...10, 10...20, 20...40 mMMm.

[Topucteie mecku mOApPA3NLIAIOTCS Ha psgoBbie (¢ 3epHamu pasmepom 0...5 MM.),
KpymHble (¢ 3epHaMu pazmepoM 1, 25...5MMm.), menkue (c 3epHamMu pazmepom MeHee 1,25
MM).

B 3aBHUCMMOCTH OT HACHITHOW TUIOTHOCTU B CyXOM COCTOSTHUU TOPHUCTHIC 3alOJIHUTEIH
noapasaenstores Ha Mmapku : 100, 150, 200, 250, 300, 400, 500, 600, 700, 800, 1000, 1200.
st kpynHoro 3amonauTens ¢pakmuu S...40 MM HachIHAash TUIOTHOCTh HE JOJDKHA
npesbimats 1000 kr/m° . s meGHST U3 MOPUCTBIX TOPHBIX MOpOox (pakmu 5...10 M.
nonyckaercs mapka 1200, a qist necka — mapka 1400.

[To mpoyHOCTH KPYNHBIM MOPUCTHIA 3aMOJHHUTENb MNoJpasjaenseTrca mo mapkam: [125,
135, I150, 1175, 11100, I1150, 11200, 11250, I1300, I1350.

B 3aBucumMocT OT Mapkum O€TOHAa PEKOMEHIYETCS MPUMEHSTH CICAYIOMNE MapKu
3aMOJHUTENS] MO MPOYHOCTH:

Mapka 6etona | M 35 | M50 | M75 | M100 | M150 | M200 | M250 | M300 | M400
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Mapka 25-75 | 35- 50- 75- 75- 100- | 125- | 150- | 250-
3aII0JTHUTEIIS 100 125 150 200 250 300 350 350

[TopucTble 3an0IHUTENN 00NaAI0T 3HAYUTENBHBIM BOJIONOIJIAILIEHUEM U IIPH BBEICHUU
uX B OCTOHHYIO CMech 3a0MparOT U3 IIEMEHTHOTO pacTBOpa 4acTh Bozbl. HambGomee
MHTEHCUBHO J3TOT IIporecc npoucxoaut B rnepsole 10 — 15 muH. [locme nmpurotoBneHus
OeToHHOW cMecu. TeM caMblM CYHIECTBEHHO M3MEHSIOTCS PEOJOTHYECKHE CBOMCTBA
OETOHHOW CMeCH, T.€. YMEHbBIIAETCS €€ MOABMKHOCTh. KommuecTBO BOJIbI, MOTJIOIAEMON
3aIlOJIHUTEJIEM, 3aBUCUT OT COCTaBa OCTOHHOM CMECH: OHO YBEJIWYUBAETCA B JIUTBHIX U
NOJABWKHBIX CMECSAX IPH BBICOKMX 3HAYEHHUAX BOJOLIEMEHTHOIO OTHOLICHUS U
YMEHBIIAETCS B JKECTKMX OETOHHBIX CMecsiX npu HU3KUX 3HadeHusx B/Ll. YrtoOsl
KOMIICHCUPOBATh BIUSHUE BOJOIOIVIONICHUS IIOPUCTOrO 3aIlOJHUTENS U COXPAaHWUTh
MOJABMKHOCTh OETOHHOW CM€eCH, HEOOXOIUMO YBEIMUYHBATH PACXO/1 BOJIBI.

[TopucTsiii e6eHb U MECOK COCTOSIT U3 3€PEH HEMPaBUIbHON (POPMBI C CHIIBHO pa3BUTOU
MOBEPXHOCTHIO U 00JaJa0T BCJIEJICTBUE ATOTO YBEIUYEHHBIM OOBEMOM MEK3EPHOBBIX
IyCTOT. /{15 3amoMHEHus ATUX MyCTOT W CO3[aHMs JTOCTATOYHOM CBSI3KM MEXAY 3€pHaMU
3aMOJHUTENS] € 1EJNbI0 TOJYyYEHHS HEpacciaeBaeMbIX U YI0OHOOOpabaThIBaEMBIX
OETOHHBIX cMmecell, Tpedyercs B 1,5 — 2 pa3za OoJbllle LEMEHTHOIO TECTa, YE€M IpHU
IIPUMEHEHUH TJIOTHBIX, TSKEIIBIX 3aIIOJIHUTENCH.

4. Xwumudeckue 100aBKU K OETOHAM.

XUMHUYECKHEe J00aBKH, BBOJHMMBIE B COCTaB OETOHHBIX CMeceil, B TIpoIecce HuX
MIPUTOTOBJICHUS, TMOAPA3ACIAIOT HAa TOBEPXHOCTHO — AaKTHUBHBIC J00aBKH, T00aBKH —
YCKOPHUTENIN TBEPACHHUS U IPOTUBOMOPO3HBIC JOOABKH.

IToBepxHocTHO — akTuBHBIE BemecTBa (ITAB) mo xapakrtepy neWcTBUS JensTCS Ha
CIIEYIONTHE TPYIIBL: IIACTA(DHUIMPYIONTUE, TUTACTH(PHUITUPYIONINE — BO3TyXOBOBJICKAOIIINE,
BO3/[yXOBOBJICKAIOIINE MUKPOIIEHOOOpa3yIoIIue.

[TnacTudunupyroniue 100aBKU MPUMEHSIOTCS JJIS MOBBIIICHUS TJIACTUIHOCTH OETOHHBIX
cMecel, PJKOHOMHUH [IEMEHTA U IPpUAaHus 0eTOHY OO0JbIIed MPOYHOCTA U MOPO30CTONKOCTH,
BOJIOHETIpOoHUITaeMOCTH. K 3To#i Trpynme m00aBOK OTHOCATCS CYAbGOUTHO — JIPOKIKEBAS
opaxkka (CII1b), miactudukarop amgunuaoBsiid (ITAILl — 1), BogopactBopumsrii (BPIT — 1),
ynapeHHass — mocieapoxokeBas  Oapga (YIIB) w gp.  Illupoko  mpuMEHSIOT
cynepractupukatop C — 3: mpw OTOM CHIKAETCA TPYIAOEMKOCTh VYKIAIKU U
YBEJIMYHMBAETCSI CKOPOCTh TBEPJICHUS OETOHA.

[TnacTudunupyromnme — BO3AYXOBOBIIEKAIONUE T00ABKHA CIIOCOOCTBYIOT CBSI3HOCTH U
OJTHOPOJTHOCTH OCTOHHBIX CMECEH. YBEIMYCHHUE CONIEPKaHUS BO3AyXa B CMECHU IIPUBOJUT K
3aMEJICHUIO CKOPOCTH TBepiAcHUs OeroHa. [Ipm comepikaHuM BOBIICUEHHOTO Bo3ayxa 5%
3HAYUTEIBHO YJIydIIaloTcs (OPMOBOYHBIE CBOWCTBO OCTOHHOH CMECH, YTO ITO3BOJISET
yMeHbIINTh 3HaueHue B/Il u cokpatuth pacxon uementra. K sroil rpymnme mo6aBok
oTHocsTcs MbuloHapT (M1), mmactudukarop amunuuoBbli (ITAILl-1), ombuIeHHas
pactBopumas cmoia (BJIXK), HeiTpann3oBaHHbI 4epHbId KOHTaKT (HaTpuBbiil) (HUK).
BBegenne 3THX  700aBOK  MOBBIIAET NPOYHOCTh O€TOHA TPH  PACTKEHUU,
TPEIMMHOCTONKOCTD, Ta30 — U BOJIOHEITPOHUIIAEMOCTb, COJIECTOHKOCTb.

BozayxoBoBnekaromue 100aBKM CIOCOOCTBYIOT BOBJICYEHHIO B CMECh BO3AyXa B BHUIE
my3bIpbkOB. C OJHOW CTOPOHBI A3TO NPHBOAUT K HE3HAYUTEIILHOMY YMEHBIIICHUIO
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NpPOYHOCTH OETOHA, a C JPOrod — MpH COAEpPKAaHUM BOBJIEUEHHOTO BO3IyXxa MeHee 5% -
wiactuduuupyromee aeicTBUE A00aBOK MO3BONILET yMeHbIINTh B/L] u momydars OetoH
TpeOyeMoll MPOYHOCTU C COKpAIICHHBIM pacxojgoMm IemeHta. K atoit rpymme mo6aBok
OTHOCSITCS: CMOJIa HeWTpanu3oBaHHas BosayxoBoBiekatomas (CHB), cunTeTnueckas
MOBEpXHOCTHO — akTtuBHasg jgobOaBka (CIII), cmona napeecHas ombuieHHas (C/O),
ombuteHHbIN ApeBecHbil ek (IHUIIC — 1) u np. Beenenune »tux 1006aBOK 3HAYUTEIHHO
MOBBIIIAET MOPO30CTOMKOCTh OETOHA, HECKOJBKO YBEIMYUBAET MPOYHOCTH OETOHA MpHU
PaCTSKEHUU, YBEIIMYMBAET BOJOHETIPOHUIIAEMOCTb.

["azoo0pa3zytonue J00aBKM, BBOJUMBIE TMpPU MPUTOTOBICHUM OETOHHOM CMecH,
oOecreunBalOT 00pa3zoBaHUE B OETOHE PABHOMEPHO PACTIPECICHHBIX 3aMKHYTHIX MOP. DTH
N00aBKM 3aMEJIAIOT TBEpACHUE OETOHA Ha pPa3HbIX CTAAUSX, YTO TpeOyeT YIJIUHEHUs
MpEeABApPUTEIILHON BBIICPKKU M3ACIUNA Tepes] TemioBoi oOpabotkoi. K astoit rpymnme
no0aBok oTHocarcs : noauruapocuinokcad (I'KXK — 94), nynpa amomunuesas (ITAK) u ap.
BBengenue ykazaHHBIX JOOABOK IMOBBIINIAET MOPO30CTOMKOCTb, JOJITOBEYHOCTh U
BOJIOHENIPOHUIIAEMOCTh O€TOHA.

J1o0aBKM — YyCKOPUTENH TBEPJAEHUS MHTEHCU(DUIMPYIOT MPOLECCHl THIpaTalluy [IEeMEHTa
Y IPUBOJST K YCKOPEHUIO TBEPJICHUS OE€TOHA, BHIIEPKMBAEMOT'0 B €CTECTBEHHBIX YCIOBUSX,
a TaKXe K YBEJIMUCHHIO €r0 MPOYHOCTH Cpa3y IMOCJe TeIIOBOM 00pabOTKU U B Bo3pacTe 28
cytok. K aroii rpynne no6aBok otHocsitcs: cynbbar HaTpusi (CH), mutpar natpus (HH),
xynopun kanbims (XK), wutpar kansius (HK), Hutputr — Hatpat — cynbdaT HaTpus
(HHCH), sutputr — nutpar — xjnopua kaimeiusa (HHXK). OntumanbHoe KOIMYECTBO
N00aBOK YCTaHaBJIMBAeTCS OHKCIEpUMEHTaldbHO. I[lpu 53TOM HEOOXOIMMO YUHUTHIBAThH
noOO0YHOE OTPULIATENbHOE JEWCTBUE HEKOTOPHIX N00AaBOK Ha apMaTypy, IPHUBOJSIIEE K
KOPpO3UH, UJIM Ha O€TOH — MOSBJICHUE BBICOJIOB.

[IpotBOoMOpO3HBIE  A00AaBKM MPUAAIOT OETOHY  CIOCOOHOCTh  TBEPAETh  IPHU
orpuuarenbHoil Temneparype. K aroit rpynne otHocstcs Hutput Hatpus (HH), xmopup
kanbuus (XK), noram (IT), xmopun vatpust (XH) u npyrue, a Takke ux coderanus. Bua u
KOJIMYECTBO JI0OABOK 3aBUCUT OT TeMIIEpaTyphl TBEpAEHUS OE€TOHA.

KommiekcHble 100aBKM NPENCTaBISAIOT COOOM codeTaHusi 100aBOK pa3HbIX TPyIl,
NMPUBEJAEHHBIX BbllIe. lIprMeHeHne uX MOpeanoYTUTENbHEe, YeM KaKIoi u3 J00aBOK B
otaenbHocTH. Hambonee 3(heKTHBHBIMU 3apEeKOMEH0BAIN Ce0s KOMIIJIEKCHBIE JT00aBKU
u3 [TAB (CAb+CHb, CAB+I'KXK-94 u np.) u snekrponuto (CHAb+CH, CAb+HHXK,
CAb+HH wu np.). KommiekcHas mo0aBka MO3BOJSIET B OOJBIICH CTENIEHHM YMEHBIITUTH
pacxoj LieMeHTa, YeM Kax/as J00aBKa B OT/IEJIbHOCTH.

Bun m xommuectBo 100aBOK Ha3HAuYalOT CcOrjacHO «PyKoBOACTBAa MO MPUMEHEHHIO
XAMHAYECKHUX J00aBOK B OeToHe» M., 1981.

OcHOBHBIE XUMHUYECKHE I00ABKH K OCTOHY.

JOBABKU Komn-Bo cyxoro Beni-Ba
B % OT Macchl IEMEHTA




crp. 15 u3 58 3aBoag MoHoJuT odumanbHeIi cair: vibropress-monolit.ru I"

IHNJIACTUOHUINHUPYIOIIHUE
- cyneprutactudukarop C-3 0,35...0,7
-cynb(GUTHO — npoxkeBas oOpaxka (C/b) 0,15...0,25
-mnactuukarop aqunuaoBerid  (I[TAIIL-1) 0,1...0,3

IaacTudunupyvonime — BO3AYX0BOBJEKAIOIIHE

-mbu1oHaPT (M1) 0,1...0,2
-oMblIJIeHHas pacTBopuMas cmoda (BJIXK) 0,1...0,2
-1l cuiukoHat Hatpust (I'KXK 10) 0,1...0,2
-meTun cuiaukoHat Hatpus (I'KOK 11) 0,1...0,2
-HeHTpanu30BaHHBIM yepHbIi KoHTakT (HUK) 0,1...0,2
-HEUTpaIn30BaHHbBIN YEPHBII KOHTAKT pPaQUHUPOBAHHBIHI 0,1...0,2
Bo3ayxoBoBJiekawuue
-CMOJIa HEUTPAIIM30BAaHHAS BO31yXOBOBJIECKAIOIIAS 0,01...0,02
-CUHTETHUYECKasi MOBEPXHOCTHO — akTuBHas gobaska (CII/I) 0,01...0,02
OMBUICHHBIH npeBecHbIi ek (ITHUIIC — 1) 0,01...0,03
I'a3o00pa3ylommue
-nosuruapocuitokcan (I'KXK — 94) 0,05...0,1
YckopuTeau TBepAeHUs
-cynbdar Hatpus (CH) 0,5...1,0
-uutpat Hatpus (HH) 0,5...1,0
-xyopua kanbius (XK) 0,5...2,0
-autpat kaneuusa (HK) 1,0...3,0
-HUTpUT-HUTpaT-cynbdart Hatpus (HHCH) 1,0...2,0
-HUTPUT HUTpaT-xaopui kansius (HHXK) 2,0...3,0
IIpoTMBOMOPO3HbIE
-XJIOpUJ HAaTpUsl B coueTaHuu ¢ xjaopuaom kaibius (XH+XK) KOJINYECTBO
-HUTpAT HaTpUs B coueTanuu ¢ xyuopuaom kaneuus(HH+XK) 3aBUCHUT OT t
-nota (IT) (1,5...2,5%)

-HUTpAT Kajablus ¢ moueBuHoi (HK+M)
-COeIMHEHUE HUTpaTa Kayblus ¢ MoueBuHo (HKM)
-HUTpUT-HUTpAT xJopua kanbuua (HHXK
-HUTPUT-HUTPAT XJIOPUJ KAJIbIUSI B COUETAHUU C MOUEBUHON
(HHXK+M)
[Ipumeuanue: 1. PekoMeH1yeMoe KOJIM4eCcTBO T00aBOK OTHOCUTCS K TPUMEHEHHIO
MOPTJIAHIIIEMEHTA U OBICTPOTBEPACIONIETO MOPTIaHAIIEMEHTA.
2. IlpuBeneHHOE KOJIMYECTBO JOOABOK MPUMEHSIETCS U 1151 KOMITJIEKCHBIX
J100aBOK.

[Ipu mpoekTHpoBaHUM COCTABOB OETOHA C JOOABKaMHU CIEAYeT YYUTHIBATh, UTO JOOABKH
HE M3MEHSIOT XapakTepa OCHOBHBIX 3aBUCHMOCTEH, B YaCTHOCTH 3aBHCUMOCTH
MOJIBIPKHOCTH CMECH OT Pacxoja BOJBI; NMPOYHOCTH OETOHA OT aKTHMBHOCTU ILIEMEHTa U
BOJIO-IIEMEHTHOTO OTHOIIEHUS, a TOJbKO HM3MEHSIIOT KOJIWYECTBEHHOE OTHOILICHUE MEX]Y
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pasHbiMH (hakTopamu. BennunHa nmogoOHBIX M3MEHEHHH 3aBUCUT OT JO3UPOBKH JOOABKHU U
MOJKET OBITh YUT€Ha Ha OCHOBE PEKOMEHJIAIUH, COAECPKAIIUXCS B TEXHUYECKUX YCIIOBUSX,
VI MHCTPYKLHMH MO MPUMEHEHUIO JTaHHOW NOOaBKM WM YCTAHOBJIEHA IO pe3yJbTaTaM
MIpEABAapUTENbHBIX ONbITOB. Hampumep, BBeaeHWE B CMECh IIACTU(UKATOPOB H
CyIepIuiacTu(uKaToOpoB YMEHbIIAET BOJONOTPEOHOCTh OeToHHOM cMecu 10 30 %.

Jlo0aBKM — YCKOpUTENW TBEPACHUS, 3aMETHO H3MEHSs TBEpJCHUE OETOHA B paHHEM
BO3pacTe, NPaKTUYECKH MaJlo BIMSIOT Ha €ro MIPOYHOCTh B BO3pacTe 28 CyTOK.

B oTaenbHbIX cioyyasx MNOBBIMIEHHE IPOYHOCTU cocTaBisieT He Ooiee 10...15%, moraTomy
MOKHO TMOJjaraTb, 4YTO J00aBKH YCKOPUTENIM TBEPACHUS HE MEHSIOT 3aBUCUMOCTHU
IPOYHOCTH OETOHA OT LIEMEHTHO — BOJHOrO (pakTopa B BO3pacTe 28 CyTOK, a BO3MOYKHOE
BJIMSIHHE MOYKHO YYUTBIBATH MTONPABOYHBIM KO3(PPHUIIUEHTOM.

Bo3MmoxHOE TMOBBIIIEHUE NPOYHOCTH OETOHA BCIEACTBHE NPUMEHEHHUS J00aBOK B
BO3pacTe | CyTKH IPHUBENEHO B TaOJIHILIE:

1 — cyrodHast npoYHOCTh OETOHA HA
JIOBABKH B/, LEMEHTE MapKHU:
400 500 600

Yckopurens TBepacHus (CaCl,) 0,4 0,3 0,4 0,45

0,6 0,2 0,3 0,35
KommuiekcHas nobaska 0,4 0,4 0,5 0,55
(yckopuTenb TBEpACHUS,
cymnepractTudukaTop, 0,6 0,3 0,4 0,45
AHTUBO3/1yXOBOBJICKAOIINN
KOMITOHEHT)
To e, TBepACHHE TTPU 40°C 0,4 0,55 0,65 0,7

0,6 0,45 0,55 0,6
be3 nobaBku 0,4 0,2 0,25 0,35

0,6 0,1 0,15 0,25

Haunyumme pe3ynpTaThl JOCTUralOTCs TOTJA, KOorjga TBepJeHue OeToHa ¢ Ao0aBKaMu
MPOUCXOJUT TPU HECKOJbKO IMOBBIIIEHHOW TeMIepaType. OTO IMO3BOJSET B paHHEM
BO3pacTe€ MOJY4YUTh JOCTATOYHO BBICOKYIO OTHOCHUTEIBHYIO MPOYHOCTh OETOHAa U B
HEKOTOPBIX CIIy4asiX 0TKa3aThCsl OT TEIJIOBOW 00padOTKHU.

[Ipumenenune no6aBok HopmupyeTcs: B HeKOTophiXx ['OCTax. Tak B 'OCTe 7473 «Cwmecu
OCTOHHbIE, TEXHUYECKUE YCIOBHS» JJIi THPUTOTOBIICHUS JKECTKUX CMECed JIOJKHBI
HCIIOJIb30BAaThCS  BO3/IYXOBOBJICKAIOIIME J00ABKM WM JAPYTrUe CTPYKTypooOpasyromiue
nobaBku 0Oe3 yBenmueHus pacxona memeHta. B ['OCTe 6665 «KamHu OeTOHHBIE U
&Kele300eToHHbIe 00pTOBBIe, TexHuueckue ycinoBus» u 'OCTe 17608 «Ilmuthl GeTOHHBIE
TPOTyapHbIe, TEXHUYECKUE YCJIOBHS» MPHUBEAEHBI O0OBEMbI J100aBOK, MPUMEHSEMBIX IS
MPUTOTOBJICHUSI OCTOHHBIX cMmecell. Tak B KauyecTBEe BO3AYXOBOBJICKAIOIICH JT00ABKH
PEKOMEHYETCSl MCIOJIb30BaTh CMOJYy HEHUTpaIu30BaHHYIO Bo3ayxoBobiekaroinyro (CHB)
mo TY 81-05-75 B o6weme 0,01...0,02% oT macchl meMeHTa B mepepacdyeTe Ha CyXoe
BEIIECTBO.

O} dekTUBHOCTh  BBEACHHMS  BO3JYXOBOBJIEKAIONIMX  J00AaBOK  JUIsl  TMOBBIIICHHUS
MOPO30CTOMKOCTH MOXET OBbITh YBEJIWYEHA IIyT€M BBEIECHUS B COCTaB OETOHOB
CHEIUaIbHBIX TBEPJIbIX H00ABOK, YK€ UMEIOIIMX B CBOCH CTPYKTYpPE MOPbI, BHIMOIHSIIOUINE
B OETOHE POJIb PE3EPBHBIX MOP, B KOTOPHIX MPOUCXOAUT CHKATUE BOJBI MpU 3amep3aHuu. B
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KaueCcTBe TaKuX J00aBOK HCIOIB3YETCS MOJIOThIM 1eMeHTHbIH kKamenb (MIIK) wu
M3MEbYEHHBIN SYEUCThI OeToH aBTokiIaBHOTO TBepaeHus (MSbB). MUK npencrasusier
co00i MPOIYKT TIOMOJA 3aTBEPJEBIICTO IIEMEHTHOTO TECTa, MPUTOTOBICHHOTO
3aTBOPEHHMEM I[EMEHTa HEOOJBIINM KOJIMYECTBOM BOJbI (HEe Oojiee BEIMYUHBI TpeOyeMoil
JUISL TIOJIyYEHHUs TecTa HOpPMallbHOW rycToThl ). g mpurotoBieHust no6aBku MSAb
UCIIOJIB3YIOTCSL OTXOJIbI (TaK Ha3bIBa€MbIE «TOPOYIIKH») MPOU3BOACTBA SIMEUCTOr0 OETOHA
ABTOKJIABHOTO TBEPACHUS MPUTOTOBJIEHHOIO HA LIEMEHTHOM BSKYIIEM. PekoMeHganuu mno
HPUMEHEHHUIO 3THX JT00ABOK JIaHbI B [5].

VYuuthiBas, 4TO yCTaHOBKM «Mactek» paboTaloT Ha KECTKHUX CMECSAX, B KayecTBE
n00aBOK PEKOMEHAYETCs MNPUMEHSTh BO3JyXOBOBIeKatoue m00aBku. [Ipumenenue
IACTU(PUIUPYIOMUX T00aBOK 1a€T IKOHOMHMIO IIEMEHTa U YBEJIMYEHUE MPOYHOCTH OeTOHA
B [IEPBBIE HECKOJIBKO CYTOK €CTECTBEHHOI'O TBEPACHUS.

5. TIurmeuts!

JI7s1 TIOBBILIEHUS 3CTETUYECKON BBIPA3UTEIBHOCTH 3[IaHUN M COOPYXKECHHUH HCIOJIb3YIOT
JEKOpaTUBHBIN OeTOH. JleKkopaTHBHBIE CBOMCTBAa OETOHY MPUIAIOT KpaCSIIHUE 3aM0THUTETN
— OUTMEHTHI. B 3aBUCHUMOCTH OT cOCTaBa U Ha3HAUYECHUS IEKOPATUBHBIC OCTOHBI ACISITCS Ha
[[BETHbIE OETOHBI M OCETOHBI, UMUTHUPYIOIIME MPUPOAHBIE KaMHU WJIM caMu IO cebe
oOnafarone BeIPa3UTEIbHON CTPYKTYpoi. [Ijisl momydeHus: [IBETHBIX OETOHOB MPUMEHSIIOT
OeJble WM IBETHBIE MUHEPAIbHBIC UM OPTAHUYECKUE TUTMEHTHI

[lurMeHThI, WCHOAB3yEeMblE B IBETHBIX OETOHAX, JOJKHBI 00JaJaTh BBICOKOU
CBETOCTOMKOCTHIO, aTMOCHEpPO — U IIEJI0YeCTONMKOCThI0. Hanbomnee 4acto mMCmosib3yroTcs
MUTMEHTHI, KOTOPbIE B OOJIBIIIMHCTBE CBOEM SIBIIIOTCS OKCHUJAMHU WJIM COJIIMH Pa3JIMYHBIX
METaJUIOB. DT MUTMEHTHI BBOJAT B KonuecTBe 1...5% OT Macchl IEMEHTa B 3aBUCUMOCTH
OT UX YKPBIBHOCTH, IUIOTHOCTH W JPYTrUX CBOWUCTB. [IUrMEHTHI MO3BOJISIIOT MOIYy4YaTh
JIOBOJIHO IIMPOKYH) TaMMYy IIBETOB: OT KPacHOro (OKCHJ Keje3a) M 3€JIeHOro (OKCHJ
XpoMa) 10 (puoJIETOBOTO (OKCHJ Maprasiia) 1 4epHoro (mepekuch Maprasia). K Oensim
MUTMEHTaM OTHOCSITCS MeJl WM W3BEeCTHSK. [[1s ocBerjieHuss Oenoro IeMeHTa, Mpu
HEOOXOJIMMOCTH TIOJIYYUTh 0CO0O CBETJIbIE OCTOHBI B HETO BBOJSAT JBYOKHCh THTaHa. K
YEepHBIM TUTMEHTAM OTHOCSTCS CMOJa, OKCHUJI JKelie3a (YEepHbIM), K JKEIThIM — O0Xpa,
MIPEICTABIISIONIASCS COO0M cMech Oesoi TMHBI (KaoJduHa) ¢ OKCUIIOM kene3a. [Ipumensis
CMEIIaHHbIE TUTMEHTHl MOXKHO TOJIYYHTh OCTOHBI PaBHOW pacIBeTKH. MuHEpalbHbIE
MMATMEHTHI, OJIaro/1apsi BEICOKOW CBETO-, IIeJI0Ye-, U aTMOC(EPOCTOMKOCTH, JOCTYITHOCTH U
HEOOJIBIITON CTOMMOCTH HaXOAT IIMPOKOE MPUMEHECHHE.

B mnocnennee Bpemsi MOSBWINWCH PA3IUYHbIE OPraHUYECKHE MUTMEHThI U KpAacUTEIU
(aHMIIOBBIE W JIp.), KOTOPBIE Tal0T MHTEHCUBHOE OKpallnBaHuEe OETOHA MPU BBEJACHUH UX B
koandectBe Bcero 0,1...0,2% oT Maccel 1ieMeHTa M 00J1aJar0OT OTHOCHTEIHHO BBICOKOM
CBETO- U IIEJI0OYECTOMKOCTBIO.

JIns moaydeHusT [IOCTaTOYHOM IUIOTHOCTH, XOpPOILIEW IBETOBOW BBIPA3UTEIIBHOCTH
MOBEPXHOCTH OETOHA HECKOJIBKO MOBBIIAIOT (10 CPABHEHUIO C OOBIYHBIM OETOHOM) Pacxoj
neMeHTa. B kauecTBe LBETHBIX OETOHOB OOBIYHO HCHOJIB3YIOT MEJIKO3EPHUCTbIE OETOHBI.
OnTuManbHBIMU C TOYKHM 3PEHUS MOJYYEHHUS] XOPOLIMX JEKOPATUBHBIX KAa4€CTB SIBIISIOTCS
coctaBbl: 1/2...1/3 mpu B/Il - oOTHOIIEHWH, COOTBETCTBYIOIIEM HOPMAJBLHOW TYCTOTE
LIEMEHTHOTO TECTA.
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Pacxom BOabpl B IIBETHBIX OETOHAX OMPEACISIIOT MPEABAPUTEIHHBIMA HCIBITAHUSIMUA U
3aTeM MOCTOSTHHO KOHTPOJMPYIOT, TaK KaK Jlaxxe HeOOJbIINEe OTKJIOHEHHUS B PAcXo/ie BOJbI
BJICKYT 3a COOOM 3aMeTHbIC M3MEHEHHs I[BeTa OeToHa. J[nsl coKpalleHusi pacxoaa BOJbI U
[IEMEHTa ¥ TOBBIINICHUS JOJTOBEYHOCTH U3JCIMNA HCIOJB3YIOT IJIACTH(PUKATOPHl U
CyIepIuiacTu(UKaTOPhI, a TAKKE KOMIUIEKCHBIE T0OABKH HAa X OCHOBE.

J1J1s1 TTOBBINICHHSI TOJITOBEYHOCTH M OOPHOBI ¢ BHICOJIAMHU MPUMEHSIIOT TUAPO(POOU3aTOPHI
(TOHKOMOJIOTBIE J100aBKH), CIOCOOCTBYIOIIME CBSI3IBAHUIO THApPATa OKUCU KaJbIus,
BBIICJIAIONIETOCS. TIPU TBEPJCHUU IIEMEHTA WJIA MPUMEHSIOT MPOMUTKY IBETHBIX OETOHOB
nosmMepamu. i mosiydeHus paBHOMEPHOM OKpacku OeTOHA HMCHOJB3YIOT CHelHalbHbIC
nob6aBku - BeIpaBHUTenu (OIl — 7 u ap.). Xopoire pe3ynbTaThl MONTy4aroT, TPUMEHSS
3apaHee MPUTOTOBJICHHBIC IIBETHBIE CMECH, B KOTOPBIE BXOJSAT MUTMEHTHI, YacCTh BObI
3aTBOpEHUs U J00aBKU. DTU CMECH PEKOMEHIYETCs MPUTOTABIMBATH B CIEHUATBHBIX
cmecutensx. Hanbonee 3¢ (pexkTUBHBI pOTALIMOHHO-IYJIbCALIMOHHBIE anmnaparbl, B KOTOPBIX
CMECh TMOJABEPraeTcsi 0COOOMY TWHAMUYECKOMY BO3JIEHCTBHIO, Y€M JOCTHUTAETCS BBICOKAs
TOMOTEHHU3AIINSA CMECH.

B nBeTHBIX 06€TOHaX MCMONB3YIOT KBAPIEBHIE MECKH CBETIBIX OTTEHKOB 0€3 MpUMeECH
YaCTUIl U3 OKCUJIOB XKelle3a, KOTOPbIe OKPAIIUBAIOT MECKU M OETOHBI B CEPhIi IBET. UTOOBI
TOOUTHCSL OOJIbIIIEH PABHOMEPHOCTH OKPACKU MCIOJIB3YIOT BO3AYyXOBOBJICKAIOIINE T00OaBKU
WJIM BBOJAIT B HEOOJIBIINX KOJUYECTBAX TOHKUE (YPAKIIMA HEKOTOPBIX MAaTEPUAIIOB: YKHPHON
W3BECTH, TOHKOMOJIOTOTO U3BECTHSIKA U JIP.

[Ipo10KUTENEHOCTD TIEPEMEITUBAHUS IIBETHBIX OETOHOB HECKOJIBKO OOJIBIIE, YeM TPHU
MIPUTOTOBJICHUM OOBIYHOM OeToHHOW cMecu. Ilpum TemmoBoit 00pabOTKE MOXKET
MPOUCXOUTh HEKOTOPOE M3MEHEHUE IIBETa MUTMEHTa, YTO HEOOXOJIMMO YUUTHIBATH MPHU
noabope coctraBa kpacku. [lpum wusroronenun TpoTtyapHbix miut ['OCTom 17608
PEKOMEH/IyeTCsI UCII0JIb30BATh CIIEAYIOIIEEe KOJTMUYECTBO TUTMEHTOB:

TTHMrMEenTEL Pexomen. coxep-
Lser ’KaHHe ITMTMEHTA
MHHEPAJIbHbIE OpraHHYeCKHe B %0 OT MacChI
[IEMEHTA
Kpachbrit - penokcaiig TY --- 3)
6-10-667
- CYpUK KeJIe3HbIN --- 8
I'OCT 8135
- ’KEJIC300KHUCHBIN --- 5
TY MXII 1911
Kenreii - 5K€JIC300KHUCHBIN --- 5
TY MXII 1927
3eneHbIi - OKHCh XpoMa --- 8
I'OCT 2912
--- - (prasorMaHUHOBBIMA 0,5
I'OCT 6220
["omy6oit --- - (pramonaHNHOBBIN 0,5
I'OCT 6220
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Yepubiii - pyJa mMaprasiieBas --- 10
npu COZICpKaHUU
OKHCH Maprafia He
menee 90% CTVY
100-142 I'py3un

benbiit - OCNIBIN IIEMEHT --- ---
I'OCT 965

B mHactodiiee BpeMs TMOSBWICS IIUPOKUNA BBHIOOp HMIIOPTHBIX Kpacutenei. [Ipu
OTHOCUTEILHOW JOPOTOBH3HE OHHM HAXOIAT IIMPOKOE MPUMEHEHHE M3-3a WX HEOONBIIOTO
pacxoja.

6. CaoiicTBa OeToHa
6.1. IIpounocts OeTOHa

beron orHOCcHTCS K MarepwaiaM, KOTOPBIE XOpOIIO COMPOTUBISAIOTCA CHXKATHIO,
3HAYUTENIbHO XYXKE€ — Cpe3y M elle XyXke — pacTsbkeHuto (10 50 pa3 mo CpaBHEHHIO C
C)KaTHEM), MO3TOMY CTPOMTEIbHBIE KOHCTPYKIUHU IMPOEKTUPYIOT TaKUM O0O0pa3oM, 4TOOBI
O0€TOH B HUX BOCIpPUHUMAJ CKHUMarolue Harpysku. [Ipm HEoOXOAMMOCTH BOCHPUATHS
pacTATMBAIOIIMX YCHJIMA KOHCTPYKUHMU apMHUpYyIOT. OJHAKO HMEIOTCS OTAEJIbHBIE THUIIBI
KOHCTPYKITUH (JOPOKHBIE MMOKPBITHSI, TPOTYapHas IUIUTKA | JIP.), B KOTOPBIX OETOH JOHKEH
BOCIIPUHUMATh  HANpPsDKCHHUS  PACTSHKEHUS TPU  U3TMOEe, YTO  YYUTHIBACTCS  TMpU
MPOEKTUPOBAHUH OETOHA.

[IpouHocTe OeTOHa ompenensieTcs TIJIaBHBIM 00pa3oM CTPYKTYpOll M CBOWCTBaMu
[IEMEHTHOTO KaMH$, KOTOPBIN CKpEIUIsieT 3epHa 3amojHUTeNIs] B MOHONHUT. CTpyKTypa H
CBOMCTBa IIEMEHTHOTO KaMHS 3aBHCAT OT €ro MHHEPAJIOTHMYECKOTO  COCTaBa,
BOJIOIIEMEHTHOTO OTHOIIEHHS, TOHKOCTH TIIOMOJIa IIEMEHTa, €ro BO3pPacTa, YCIOBHM
MPUTOTOBIICHUS] M TBEPJCHUS, U BBEACHHBIX H00aBOK. [lyTeM mMpuUMEHEHHS T€X WM HHBIX
TEXHOJOTHYECKHX TPUEMOB, HApUMEp, BUOpPOIEpPEMEIINBAHUS WM BBEIEHHUS HO00aBOK,
MOXHO 3HAYMUTEIbHO HM3MEHHUTHh MPOYHOCTH OetoHa (B 1,5...2pa3a). CoiicTBa OeTOHa
CYLIECTBEHHO 3aBUCST OT BHJ@a M KauecTBa 3alOJIHUTENS, a TaKKe OT €ro CoCTapa.
[IpoyHOoCTh OETOHOB, MPUTOTOBJICHHBIX HA IEMEHTE OJUHAKOBOTO KOJMYECTBA, IPU OJHOM
U TOM € BOJOLIEMEHTHOM OTHOILIEHUH, HO Ha Pa3HBIX 3alOJHUTENSAX MOXKET OTJINYAThCS B
1,5...2 paza.

Ha mpounocts OeToHa BiMseT MHOTO (DaKTOpoB, dake OOpas3Ibl OJHOTO 3ameca,
TBEPJACBIIME B OJMHAKOBBIX YCJIOBHUAX W HCIBITAHHBIE HA OJHOM TIPECCE, MOKa3bIBAIOT
pazimusble 3HadeHus. [loatomy ['OCTom 18105 “beTonsl, npaBuia KOHTPOJIA TPOYHOCTH
JUIsl ydeTa pa3dopoca MpoYHOCTH 0€TOHA BBEJICH TEPMUH “Tpedyemasi MPOYHOCTh OETOHA™.

Tpebyemast mpoYHOCTH OETOHA — ATO MHHUMAJIBLHO JOCTUTHYTOE 3HAYCHHE (HaKTUUECKOM
MPOYHOCTH OETOHA B MAPTHH, YCTAHABIMBAEMOE JTA0OPATOPHUSIMH MPEATPUSATHI U CTPOCK B
COOTBETCTBUM C JIOCTUTHYTOH €€ OJIHOPOJHOCTHhIO. OZHOPOAHOCTH MPOYHOCTH O€TOHa
Xapaktepu3yercsa KodhHUIHEeHTOM BapHalllK IPOYHOCTH OETOHA.

Tpebyemyto mpouHocTh OeTOHA (OTHMYCKHYIO, NMEPEAATOUYHYIO, B MPOMEXYTOUHOM WIIH
MIPOEKTHOM BO3pacTax) MpyU HOPMUPOBAHUM ITpouHOCTHU 1o knaccaM (Rt),MIla, Beraucisior
o opMmyiie:
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Rt =Kt * B HOpM., TA€

B HOpM. — HOpMHUpYeMOe 3HaUeHHE TPOYHOCTH OeTOoHA (OTIYCKHOM, epeIaTOYHOM, B TIPO-
MEKYTOUHOM WJIM IIPOEKTHOM BO3pacTe) /i OETOHA JaHHOTO Kjacca Mo Mpoy —
HOCTHU Ha C)KaTue, 0CEBOE pacTsHKEHHUE WM pacTsbKeHuu npu uzruoe, Mlla;

Kt - Kod(ppuimeHT TpedyemMoil MPOYHOCTH AJI BCEX BUJIOB OETOHOB, IPUHUMAEMBIii B
cootBeTcTBUM € Tabiuieit 2 (cm. TOCT 18105) B 3aBUCUMOCTH OT CPEAHETO
kod(duIeHTa Bapuali NpOYHOCTH OeToHa VI 10 BCEM MapTHUsiM 3a aHAJTU3H-
PYEMBIN IIEPUON.

Cpenuuii ko3(ppuMeHT Bapuauu IpouyHocTu O6eToHa VI ajig BCeX BUAOB OCTOHOB, 3a
WCKITIOYCHHEM TIUIOTHBIX CHUJIMKATHBIX, STUEHMCTBIX M JJIS MACCHUBHBIX THUIPOTEXHUYECKUX
COOPY)KEHUW, HU3MEHAETCA B uWHTepBaie or 6 go 16% . B 3aBucumoctn OT HeEro
K03 puimeHT TpedyemMor MpoYHOCTH U3MeHseTcs B npeaenax 1, 07...1,43.

TpeOyemyto npodyHoCTh O€TOHA (OTHYCKHYIO, NMEPEAATOYHYI0, B MPOMEKYTOUYHOM WIIU
IIPOEKTHOM BO3pacTe) IpU HOPMUPOBAaHUU MpouHocTH 1o MapkaMm (Rt) Mlla, Beruucistor
o opmyiie:

Rt =R nopm. * Kt/ 100, roe

R HOpM. — HOpMUpYEMOe 3HaueHHEe MTPOYHOCTH OeTOHA (OTITYCKHOM, MepeIlaTOYHOM, B
MPOMEKYTOYHOM WJTH MIPOSKTHOM BO3pacTe) Il OETOHA JaHHOW MapKH 110
MIPOYHOCTH Ha C’KAaTHE, OCEBOE PACTsHKEHUE WM pacTshkeHue pu u3rude, Mlla;

Kt - K03 puuueHT TpedyemMoil mpoYHOCTU B %, MPUHUMAEMBbIN N0 TaOIHIIE (CM.
I'OCT 18105) B 3aBUCUMOCTH OT CPEIHErO MAPTUOHHOTO KO3 uieHTa
BapHUaIMy TPOYHOCTH OeToHa VII 3a aHATU3UPYEMbIN MTEPUOT.

[Ipu u3menenun koddduIMeHTa Bapuanuu MnpoyHocTd OeroHa Vo ot 6 mo 16%
kod(urmeHT Tpedyemoii mpouHocTH u3Mensiercs ot 83 1o 112%.

[Tom mapkoii OeToHa TMOHHUMAeTCS OJHO W3  HOPMHUPOBAHHBIX  3HAYCHUU
YHUGUIIMPOBAHHOTO Psifia JAHHOTO MOKa3aTelsl KadecTBa O0e€TOHA, MPUHUMAEMOTO IO €ro
cpenneMy 3HaueHut0. CpeHul ypOBEHb O€TOHA OTpeAeseTcs mo Gopmyre:

Ry =Rt * Kmn, rae

Rt  — tpebyemas npoyHOCTh O€TOHA;
KM - koaddunument, 3apucsimuii ot kodddunrenTa Bapuanuu 0eToHaVi, IpuHUMAETCS
1o TalJuIle:
Vi, % 6 u 6...7 7...8 8...10 10...12 12...14 14 u
MeHee Oonee
Kmn 1,03 1,04 1,05 1,07 1,09 1,12 1,15
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OOBIYHO MapKa TSKEIOr0 OCTOHA OMPENENsIeTCS MPEASTIOM NPOYHOCTH (B Kr/cM2)Ipu
CKaTUM CTaHAAPTHBIX OETOHHBIX KyOoB 15%15*15 cm, wu3rotoBneHHBIX H3 paboueit
OETOHHOU CMECH B METAUIMYECKUX (OpMax U HCIBITAHHBIX B BO3pacTe 28 CYyTOK IOCIHE
TBEpPJEHUSI B HOPMAJbHBIX ycioBusAX (Temmneparypa 15...20 C, oTHocuTeNnbHas BIAXXHOCTb
90..100%). YcraHnosneHnsl cienyromue Mapku: M50, M75, M100...1anee uepe350, M500,
M600...1anee yepez 100. s jgerkux OETOHOB YCTaHOBJIEHBI Mapku: M25, M35, M50,
M75, MI100...nanee uyepe3 50...M400. IIpu wucnoab30BaHUM OBICTPOTBEPACIOIMINX
[IEMEHTOB WJIM pa3JIMYHBIX CIOCOOOB YCKOPEHHsSI TBEpJACHHUS O€TOHa, Hampumep,
IporapuBaHue, MPOYHOCTh €ro ONpeAessitoT B Oosiee Kopotkuit cpok (1,3 u 7 cyrt.).
Haob6opoTt, 6eToHbI Ha MEIJIEHHOTBEPICIOMUX IEMEHTAX MOTYT UMETh PAaCUETHbIE CPOKHU
TBepJeHus, npesbiaronme 28 cytok (60,90 u 180 cyr.). YBenuueHue pacueTHOro Cpoka
TBEpJCHUsI OETOHAa BEIET K HSKOHOMHUHM IIEMEHTAa. YCpEIHEHHbIE [aHHbIE HAapacTaHUs
MIPOYHOCTH OE€TOHA C TEUEHUEM BPEMEHH MPUBEICHBI B TAOIUILE:

Bpewsi, cyT. 28 | 60 | 90 | 120| 150 | 180
OTtHOCcHT. TpouHOCTh, % | 100 | 120 | 130 | 140 | 145| 150

[Ton kiaccom OeTOHA MOHUMAIOT OJHO W3 HOPMHUPYEMBIX 3HAYCHHNA YHUQPHUIIUPOBAHHOTO
psilga JaHHOTO TIOKa3aTellss KadecTBa O€TOHa, NPUHUMAEMOIO C TapaHTUPOBAHHOM
ob6ecnieuenHocThio (0,95). Hopmupyrorcs ciaenyromnue kinaccel 6etona: Bl, B1, 5, B2,B2, 5,
B3, 5, BS, B7, 5, B10, 12, 5, B15, B20, B25, B30, B35, B40, B45, B50, B55, B60.
YucnoBoe 3HaueHue oOo3HayaeT npoyHocth B MIla. [Ins mepexoma oT kiacca OeToHa K
Mapke OeroHa (mpu HopMmupyeMoM Koddduuuente Bapuanuu 13,5%) uUCHONAB3YIOT
dhopmyy:
Rcp=B/0,778 (Mlla), rne

B — xnacc 6etona B MITa.

[IpoyHoCTh O€TOHA TJIABHBIM 00pa30M 3aBUCHUT OT aKTUBHOCTHU (ITPOYHOCTU) 1IEMEHTA U
BOJIOIIEMEHTHOro oOTHomeHus. llom BomonemeHnTHbIM oTHomieHueMm (B/Il) mnonumaror
OTHOIIIEHUE MAaCChl BOJBI K Macce IEMEHTa B CBEKEU3TOTOBJICHHOW OETOHHOW CMECH, MpH
YeM YYUTBHIBACTCS TOJBKO CBOOOJHAs, HE TMOIJIONIEHHAs 3aroJHUTeNeM Boja. [IpoyHoCTh
OeTOHa TMOBHINIACTCS ¢ yYBeTUYeHUEM MpoyHoCcTH rnemeHTa (Ri) nim ymenpimenuem B/I] u

HMCCT CIICAYIOIIYTIO 3aBUCUMOCTh!
Rs ~ R, /(B/L)"?

3aBUCUMOCTh MPOYHOCTH OETOHA OT BOJOLUEMEHTHOTO OTHOIICHHUS BBITEKACT U3
(usnyeckoil CymHOCTH (OpMHUpPOBaHUS CTPYKTypbl OeToHa. B mporecce ruapararuu
1eMeHTa (peakuu ¢ BOAOW), IEMEHT pHUcoeuHseT Bcero 15...25% Boabl OT CBOEH MACCHhI.
Jlist npunanus OETOHHOM CMECH TJIACTUYHOCTU B OETOH 00aBISIOT 3HAYUTEIHHO OOJbIIE
BOJ1bI, ueM HeoOxoaumo (40...70% ot Maccel ieMeHTa). M30b1TOuHas BO/ia, HE BCTYNHMBILAs
B XUMHYECKYIO PEaKLHI0O C ILIEMEHTOM, OCTaeTcsi B OETOHE B BUJE BOASHBIX TOP H
KalWUIIPOB WM UCTIAPSIETCs], OCTaBIIsAA BO3AYLIHbIE TOPhl. B 00oux ciydasx OeToH OyaeT
ocnabneH HanuuueMm mop u 4yem Oousbiie B/, TeM Gomple mop ¥ TeM caMbIM MEHBIIIE
MPOYHOCTH OETOHA.

Jis  TAxKenbIX OETOHOB, NPUMEHSEMBIX B CTPOHUTEIBCTBE JOPOT, H3TOTOBICHUH
TPOTYapHBIX IUIUT U T. M., YCTAHABIMBAIOT MAapKU WM KJacCchl OETOHA MO MPOYHOCTH Ha
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pacTspkenue npu usruOe. [IpouHocts GeToHa Ha M3rMO B HECKOJBKO pa3 MEHBIIE €ro
MPOYHOCTH Ha cxkaTue. Mapku 6eToHa Ha pacTsbkenue rnpu urude: M5, M10... nanee yepes
5 mo M50. Ilpounocts 6eToHa Ha M3rHO 3aBUCUT OT T€X K€ (PaKTOPOB, YTO U MPOYHOCTH
6erona Ha cxatue. OJTHAKO C yBEJIMUEHHEM BO3pacTa OETOHA €ro MpOYHOCTh HAa M3THO U
pacTshKeHHe Bo3pacTaeT 0osiee MEJIEHHO, YeM NIPOYHOCTh Ha CKaTHE, YTO YUYUTHIBAETCs Ha
OTILyCKHOM ITPOYHOCTH U3IECTUM.

6. 1. 1. Ilpuemka 6eToHA IO MPOYHOCTH.

[TapTust MOUIEKHUT TPHEMKe, eciid (aKTU4YecKas MPOYHOCTh OeToHa B mapTum (Rm)
Oynetr He HUXke TpeOyemoi mpounoctu (Rt), T.e. Rm > Rt. B Toxe Bpemsa dakTuueckas
NPOYHOCTh HE JOJKHA OBITh M3JMIIHE OOJBIION, T.€. UCKIIOYUThH MEepepacxoi IEMEHTa.
BepxHioo mnpeaynpeauTeNbHyl0 TpaHUIly CpeJIHEeM MpPOYHOCTH OeToHa B NapTUH
BBIYUCIISIIOT IO (popMyJIe:

Rm®™ =Ry (1+1,28 * Vmn/ 100), T7e

Ry — cpennuii ypoBeHb NPOYHOCTH OETOHA;
V =0,5Vn — ko3 dpuiimeHT MeXnapTHOHHOW BapHallMK MPOYHOCTH OETOHA.

6. 2. IlimorHOCTH OETOHA.

PaznuuaroT MmIOTHOCTH HE 3aTBEpAEBIICH OETOHHOM CMECH W 3aTBepJeBIIEro OeToHa.
beronHas cmech MOXET OBITH TOYTH COBEPIICHHO TUIOTHOW, €CJIM OHa MPaBHIBHO
paccurTaHa U IUIOTHO ylioxkeHa. KauecTBO ymioTHeHUss OETOHHOW CMECH OIICHHBAIOT
K02 PUITMEHTOM YIUIOTHEHUS:

K ym. =Yd/Yp rIe
Yd,Yp - COOTBETCTBEHHO JCHCTBUTEIbHAS M pacueTHas TNIOTHOCTh OCTOHHOW CMECH.

Kosddumuent ymioTHEHUS cMecH TIpH €€ TPAHCIIOPTHPOBKE HMMEET CIICTYIOIIHC
3HAYCHUS:

0,92...0,96 nns mapok o yayooykiansiBaemoctu K4...K1.

[Ipu yknmagke OETOHHOW CMECH B W3JEIUH CTPEMSTCS TMOMYYUTh KOI(DDUIIUCHT
ymiotHenus K ymin. = 1,0, HO BClIeCTBHE BO3IYXOBOBJICUEHUS B OCTOHHYIO CMECh MpHU
BUOparuu 1 BiausHUS Apyrux (axropos K ymi. gacto coctasmusiet 0,96...0,98.

OtHOCHUTENBbHAS TUIOTHOCTh OETOHA MOMKET OBITh TMOBBINMICHA TIIATEIHHBIM IOJ00POM
36pHOBOTO COCTaBa 3aroJIHUTENCH, OO0eCrneYrBaIOMUM YMEHBIIEHUS O0BheMa MyCTOT B
cMecH 3amosHuTeneld. KpoMe Toro, MOXXHO NMPUMEHSATH IEMEHTHI, TPUCOCIUHSIONINE TTPH
THAPATAIlAA BO3MOXKHO OOJIBITIE BOABI (BHICOKOTIPOYHBIN MOPTIAHIIIEMEHT, TIIMHO3EMHUCTHIN
IIEMEHTBI), WJIM LIEMEHTHI, 3aHUMAIOIME OOJBIINNA a0CONIOTHBIN 00beM (IyIIOJaHOBbIN
nopmianaiemMenT). I[ImoTHOCTh OeTOHa MOXKET OBITh MOBBIMIEHA TYTEM YMEHBIICHUS
BOJIOIIEMEHTHOTO OTHOIICHUSI.

[To mnotHOocTH O€TOHBI JEisAT Ha 0co00 Tsokenbie (Oonee 2500 kr/m3), TsKebIe
(1800...2500 kr/m3), nerkue (500...1800 xr/m3), oco6o snerkue (Mmenee 500 xkr/m3).

JIyist merkux OETOHOB IJIOTHOCTH SIBJISIETCSI TAKUM JK€ BKHBIM MOKa3aTeieM, KaK U €ro
MPOYHOCTb. MeTroauka KOHTpoJs IuoTHOCcTH onpexneneHa B ['OCTe 27005 u ona
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aHAJIOTUYHA METOJUKE OINPEACIICHUsS MPOYHOCTH, U3JIOKEHHOU B pasnaene 6.1. TpeOyemas
IUIOTHOCTD OMpENENsIeTcs B 3aBUCUMOCTH OT CpeAHero Kod(PQUIMEeHTa BapHUaIlH
IIOTHOCTU OeToHa. Hampumep, 1 HOpMUpPYEeMOTro 3HaU€HUS TUIOTHOCTH OeToHa (MapKou
no cpenHeil miotHoctu) 1400 xr/m3 mpu kosdduuuente Bapuarmu 4%. Koapourment
TpedyeMol moTHocTH npuHuMaetcs no tabmuue 'OCT 27005 — 0, 98. Torna tpedyemas
IUIOTHOCTD OTIpeAesieTcs Mo Gopmyiie:

gt =098 * 1400 = 1372 kr/m3

T.€. JUIsl TapaHTHPYyEeMOTro rnojydeHus m1oTHOCTH 1400 kr/m3 dakTudeckas IIIOTHOCTh
nomkHA ObITh 1372 Kr/M3.

[InoTHOCTH O€TOHA 3aBUCUT OT TVIOTHOCTH 3alIOJIHUTENS U MapKu O€TOHA Ha CXKaTHE,
HaIpuMmep, ISl KepaM3UTOOETOHA:

Bun [1noTHOCTH Mapku 6eToHa
Octona 3a70J31HHTeM> M35-M50 | M75-M100 | M150-M200 | M250-M300
KI'/M
Kepam3uro- 300 900 1000 --- ---
OeToH 400 1000 1100 1200 1600
500 1100 1200 1400 1700
600 1200 1300 1500 1800
700 1300 1400 1700 1900

[Ipumeuanne: beronsl Mapok M250-M300 — Ha KBapLIEBOM NIECKE, B OCTAIBHBIX CIydasiX
MPUMEHSETCA KePaM3UTOBBIN MMECOK (TPOIYKT APOOJICHHS KEpaM3UTa).

6.3. Mopo30CTOUKOCTh OETOHA.

IToxq MOpPO30CTOMKOCTBIO OETOHA TMOHHUMAIOT €ro CIOCOOHOCTHh B HACHIIIICHHOM BOIOM
COCTOSIHMH BBIJICP’KUBATh MHOTOKPATHOE MONIEPEMEHHOE 3aMOpPaXKMBaHUE U OTTauBaHUE.

Cy1ecTByIOT MHOTO TIPUYUH pa3pylieHusi 0€TOHOB MPH MUKIMYECKOM 3aMOPAKUBAHUH U
orrauBaHuu. OCHOBHasI M3 HUX — (PA30BBIN MEpexoj; HaxosaIIelcs B OCTOHE KUIKOCTH B
TBEPJIOE arperaTHOE COCTOSIHUE MPU MOHMKEHUU TEMIIEPATYphl OKpyxKaromieh cpeasl. [Ipu
3aMEep3aHUM BOJla YBEJIMYMBAeTCsI B oObeMe Oosiee yeM Ha 9%; paclIUpeHUr0 BOJIbI
MPENATCTBYIOT TBEPABIA CKeJleT OeToHa, B KOTOPOM BO3HHMKAKOT OYEHb BBICOKHE
HaIpsDKEHUS, 3HAYUTEIBHO MPEBBINIAIONINE €r0 COOCTBEHHYIO MPOYHOCTh. CIOCOOHOCTh
OeTOoHa MPOTUBOCTOSTH PA3PYIICHUIO TP MHOTOKPATHOM 3aMOPa)KMBaHUU U OTTaWBAaHUU B
HACBHIIIIEHHOM BOJIOW COCTOSIHUM OOBSICHAETCS MPUCYTCTBHEM B €r0 CTPYKTYpPE PE3EPBHBIX
op, HE3aINOJIHEHHBIX BOJIOW, B KOTOpPbIE U OTKHUMAETCS YacTh BOJBI B IIpoIlecce
3aMOpaXUBaHUS T0J] ICUCTBUEM MAaBJICHHUS PACTYIIUX KPHUCTALIOB Jibna. OOpa3oBaHue B
LIEMEHTHOM KaMHE€ B MPOLIeCCe THAPATAIIMU LIEMEHTA TAKUX OTHOCUTEIBHO KPYIHBIX TOP,
M3 KOTOpBIX VIUIA BOJAa M KOTOpHIE 3alOJHSIOTCS BO3JyXOM, IMPOUCXOAUT HA CTaIuu
(dhopMHUpOBaHUS YCIOBHO TUCKPETHON CHUCTEMBI KANMJUIIPOB, T.€. KOTJA 3TH MOPBI CO BCEX
CTOPOH OJIOKMPOBAHBI IIEMEHTHBIM T€JIEM W HE MOTYT 3aIlOJIHATCS BOJIOW aKe B YCIOBUSIX
BOJIHOTrO TBepJeHus. ClienoBaTebHO, BO3AYIIHBIE MOPHI CTAHOBSTCA PE3EPBHBIMHU TOJIBKO
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[P YCJIOBHH, €CJIM OHU COOOIIAIOTCS C APYTMMH UM MOJAOOHBIMU MOPAMU M KaNUJUIAPAMHU,
a TaK K€ C BHEIIHEN CPEOMN TOIBKO Yepe3 Mopsl reiisd. 11opsl HEMEHTHOrO Trefisi HaCTOJIBKO
Majbl, YTO BOJA 4Yepe3 HUX He npoxoauT (He cmauuBarorcs). [lpm HemocTtaTouyHOU
TUIOTHOCTU WJIM MPOYHOCTH IIEMEHTHOTO KaMHS B OETOH MOCTYIAET BOJa U MOBTOPSIEMOCTb
3aMep3aHus U OTTauBaHUS MPUBOJIUT K TOCTENIEHHOMY Pa3yNpOYHEHUIO CTPYKTYphl O€TOHA
u ero paspyumeHuto. CHayajga HAUMHAIOT pa3pyllaThCsl BBICTYNAIOIIME TPaHU, 3aTEM
MOBEPXHOCTHBIE CJIOM, M TIOCTEIIEHHO pa3pyllIeHHE PpacIpOCTpaHseTcss B IIyOb OeToHA.
OmnpeneneHHoe BIMAHME OYIyT OKa3blBaTh W HAIpPSIKEHUE, BBI3bIBAEMbBIC PA3IUUUEM B
TEeMIIepaTypHbIX KO3(PPUIIMEeHTaX JMHEHHOTO PACIIUPEHUS COCTABIISIIONIUX OETOHA.

Jlist ucnblTaHus OETOHAa Ha MOPO30CTOMKOCTh MNPUMEHSIOT METOJ IMONEPEeMEHHOTrO
3aMOpaXKMBAaHUSI M OTTaWBaHUA. MeETOOuKa WCOBITAaHUM, B YaCTHOCTU: TEMIIEparypa
3aMOpaXMBaHUs, YCIIOBHS BOJIOHACBHIICHUS oOpa3sua, pa3zMepsl oOpa3sua,
MIPONOJDKUTEIBHOCTh  IIMKJIA - OKAas3blBAIOT 3aMETHOE BIMSHUME Ha IIOKa3aTeilu
MOPO30CTOMKOCTH OeTOHA. C MOHMKEHHEM TEMIIEPATYPhl 3aMOPAKUBAHUS, & OCOOEHHO NIPH
3aMOpaXMBaHUU B BOJIE WJIM PACTBOPAX COJIEH, pa3pylIeHUE OETOHA HACTynaeT ObICTpee.

KpurepueM MOpo30CTOMKOCTH O€TOHA SBISAETCA KOJUYECTBO LIMKJIOB, MPU KOTOPOM
noTepst B Macce oodpasua meHee 5%, a €ro NpoOYHOCTh CHIDKAETCs He Oosiee yeM Ha 25%.
OTO KOJIMYECTBO LMKJIOB OMNpENEseT MapKy OETOHa MO MOPO30CTOMKOCTH, HampUMeEp
Mp3 100, Mp3200 u Oosee, KOTOpas Ha3HAYaeTCs B 3aBUCUMOCTH OT YCJIOBH
JKCIUTyaTalul KOHCTPYKIIHIA.

CyI1ecTBYIOT JIBa OCHOBHBIX CIIOCO0a MOBBIMICHUSI MOPO30CTOMKOCTH OeToHa. [lepBhIil —
ATO MOBBILIEHUS IIOTHOCTH OETOHA, T. €. YMEHbLICHUS 00beMa MOop U UX MPOHULAEMOCTH
s Bonbl (cHmwkenune B/LI, mpumenenue no6aBok u zp.). Bropoit — co3nanue B 6eToHE ¢
MOMOUIbI0 BO3AYXOBOBJIEKAIOIIMX J00AaBOK pPE3EPBHOIO 0OBEMa BO3AYIIHBIX IOp, HE
3aMOJIHAEMbIX MpPU OOBIYHOM BOJIOHACHIIIEHUH OETOHA, HO JOCTYMHBIX AJIi MPOHUKAHUS
BOJIbI 11OJ] JABJICHUEM, BO3HHUKAIOILEM TP €€ 3amep3aHuu. Bo3myxoBoBiiekatoume 100aBKU
MOBBIIIAIOT MOPO30CTOMKOCTh OeroHa mpu B/Il < 0,68, T1.k. mpu OONBIIMX 3HAYCHUSIX
BOJIOLIEMEHTHOTO OTHOLIEHUSI 00pa3yroIIMecss BO3AYLIHbIE My3bIpbKU HE OJIOKHPYIOTCSA CO
BCEX CTOPOH LEMEHTHBIM resiem. st 0co00 OTBETCTBEHHBIX M3ENUN WM padOTaIOIIKUX B
TSKEJIBIX YCJIOBUAX HA3HAYAETCs BOJOLIEMEHTHOE OTHouleHue He Oonee 0,4 (TpoTyapHas
TIJTATKA).

Baxueiimum  pakTopoM, BIMSIOIIMM HAa MOPO30CTOMKOCThH, SBJSIETCS CTEHEHb
rugpatanuu nemeHTa. [Ipm HM3KOHM cTeneHu ruaparauuy HeMeHTa OeTOHbI OynyT MMETb
HU3KYI0O MOPO30CTOMKOCTh W TpW Maybix 3HadyeHusx B/Il. 3Haduenne Mopo3ocTodKOCTH
OETOHOB OJTHOTO U TOTO K€ COCTaBa, HO TBEPJEBIINX B PA3IMYHbIX YCIOBUAX MPUBEACHHI B
Tabnuue:

VYcnoBust TBEpACHUS B/11=0,4 B/11=0,5 B/11=0,6
TBepaeHue B Bojie 400 250 150
TBepreHue Ha BO3ayxe 200 150 100

dakTopamu, BIMSIONIMMU Ha CTENEHb FMIpaTallii LIEMEHTa B OETOHE SIBISIOTCS: BUJ,
aKTUBHOCTb, TOHKOCTh IOMOJIa U TPAHYJOMETPHUS LIEMEHTa; BO3pacT OETOHA W YCJIOBHS
TBEPACHUA JI0 Havyasla 3aMOPaXUBAHUS; HAIMYNE T00aBOK.
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VYcaoBust TBepJeHUS 3HAYUTENBHO BIMSIOT Ha TIPOYHOCTh M MOPO30CTOMKOCTh OE€TOHA Ha
paHHEU CTaJuu €ro TBEpJICHUs. Y CTAaHOBIICHO, YTO €CJIU OE€TOH HE 3aIlUILIEH OT BBIChIXaHUS
B nepsele 10...12 gacoB, TO €ero NpOYHOCTH MOKET IMOHU3UTHCA B 3 pas3a IO CPABHEHHUIO C
YKPBITBIM. OCOOCHHO CHIIBHO TIpOsBisieTcs d(DPeKT ucrnapeHuss Boabl W3 O€TOHA MPH €ro
MporpeBe Wiv mpomapuBaHuu. Kak mpaBuiio, MOPO30CTOMKOCTh MPOMApPEHHBIX OETOHOB,
0COOEHHO TIpH O00pabOTKE WX TI0 COKPAIICHHOMY (KECTKOMY) pEXHUMY MEHBIIES
MOPO30CTOMKOCTH OETOHOB HOpPMaJbHOrO TBepAeHUs. l[loaToMy TMpu H3rOTOBICHUU
TPOTYapHBIX IUINT MPUMEHSIOT Msrkue pexumbl TBO (temmeparypa se Beime 70° C co
CKOPOCTBIO MOIbEMA H CHIDKCHHS TeMIepaTypsl He Goiee 25° C/uac) .

ToHKOCTH MOMOJIa IIEeMEHTa TaK K€ 3HAYUTEJIbHO BIIMSIET HA MOPO30CTOMKOCTh OETOHA.
YcTaHOBJIEHO, YTO MpPU OJHOM M TOM K€ aKTUBHOCTU, C YBEIUYEHHUEM TOHKOCTH MOMOJIA
MOPO30CTOMKOCTh CYIIECTBEHHO CHIKACTCSI, 0COOCHHO IIPH TOHKOCTH ITomouta cBbitie 6000
cM2\I". JIist MOpO30CTOMKUX OETOHOB PEKOMEHIIyETCsl MCIIOJIb30BaTh IIEMEHTHI C YACTbHON
noBepxHOCcThIO 0T 2800 10 3500cM2/T".

JIIs  MOPO30CTOMKMX OCTOHOB HOpMHpyeTcs cojaepkanue B 1iemMeHTe CaszAl
(TpexkanmpuueBoro amoMmuHaTa) He Oonee 6...8% (Hampumep, NOpH HM3TOTOBICHUHU
TPOTyapHBIX KT — 8%).

M3BECTHO, YTO M3MEHEHHS PACX0/Ia [IeMeHTa Ha | M° GETOHa B OMpEACICHHBIX MPEeaenax
OKa3bIBAET BIIMSIHUE HA MOPO30CTOMKOCTh OE€TOHA. Y CTAHOBIIEHO, YTO MPU PACXOJE LIEMEHTA
ot 275 10 425 xr/m° MOPO30CTOMKOCTh HE MEHSIETCS, a IPU pacxojie MeHee 275 u 6omnee 425
KI/M® MOPO30CTOMKOCTh GETOHA TOHMKACTCSA. DTO OOBACHSIETCS TEM, YTO IPH MAJbIX
pacxoiax HEJOCTATOYHO LEMEHTHOTO TeCTa MJIs 3alOJIHEHHUS MEX3EpHOBBIX MycToT. [Ipm
OOJBIINX pacxodaX YBEJIUYEHHWE OTHOCHUTEIHHOTO 00beMa IEMEHTHOTO KaMHsI B €IUHUIIS
oObeMa OeToHa BEACT K BO3PACTAHUIO BEJIWYUHBI YCAJOYHBIX HAMPSIKEHHH B HEM
(o6pasyercst MHKpoTpemnHbl). JlIsi CHIDKGHHs pacxoga IeMeHTa Ha | M° GeroHa
PEKOMEHYETCSl TPUMEHSITh IIEMEHT MOBBIIICHHOW MapKH.

6.4. Peosornueckue CBOMCTBA OETOHA.

Jlist onucaHusa MOBENEHUST OETOHHOM CMECH B PA3JIMYHBIX YCJIOBHSX HCIONB3YIOT €€
PEOJIOTMUECKUE XapaKTEPUCTUKU: MpPEACIbHOE HANpsDKEHHE CIBUTA, BS3KOCTh U MEPHOJL
penakcanuu (mepexoja B paBHOBecue). OmpeeneHne ATHUX XapaKTePUCTUK OOBIYHO
BBITIOJHSIOT B Hay4dHO — HCCIEAOBAaTENbCKUX Jdaboparopusix. B mpom3BOACTBEHHBIX
YCIIOBHUSIX KOHTPOJIMPYIOT 4allle BCEro IMOABMKHOCTH (TEKy4eCTb) CMECH C IOMOIIBIO
pa3INyYHBIX MPUOOPOB, MO3BOJIAIOMIMX OBICTPO W CPABHUTENBHO MPOCTO MOIYy4aTh
HEOOXOUMYIO XapaKTepUCTUKY OETOHHON CMECH.

beronnas cmecp mpencraBiasieT co0OM CIOXHYIO MHOTOKOMIIOHEHTHYIO CHCTEMY,
COCTOSIIYIO U3 YaCTUYEK BSDKYLIEr0, HOBOOOpa30BaHUM, 00pa3yroMIMXcsl IPU BO3ACHCTBUU
BSDKYIIETO C BOJIOM, 3€pEH 3allOJIHUTENS, BOJbI, BBOJAUMBIX B PSIJI€ CIIy4aeB CIEUUATbHBIX
n00aBOK, BOBJICYEHHOT'O BO31yXa. BciencTBue Haiuuus CHI B3aUMOJCHCTBUS MEXIY
JTUCIEPCHBIMUA YaCTULIAMU TBEPAOW (pa3bl U BOJBI 3TA CHUCTEMA MPHOOPETAET CBS3HOCThH U
MO>KET PacCMaTPUBATHCA KaK €AMHOE (PU3NYECKOE TEO.

Pemnaroiiee BiausiHuE Ha CBOMCTBA OETOHHOM CMECH OKa3bIBAET PacXo]l BOJIbI, TAK KaK OH
ompenensieT o00bEM M CTPOEHUE SKUAKOM (a3l HW pa3BUTHE CHJI  CLEIJICHUS,
XapaKTEPU3YIOMIMX CBA3HOCTh W TMOJBHKHOCTH CHUCTEMBI. EciM BA3KOCTh KHIKOCTH
MIOCTOSIHHA W HE 3aBHCHUT OT IPHUKJIAABIBAEMOrO AAaBIEHUS (BSI3KOCTh >KHJIKOCTH MEHSETCS
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TOJIBKO C U3MEHEHUEM TeMIEepaTyphl), TO BA3KOCTh OETOHHON CMECH U3MEHSIETCS 1aXKe MpH
MIOCTOSIHHOW TEMIIepaType B HECKOJIBKO pa3 (MHOTIa Ha 2 — 3 mops/iKa) B 3aBUCUMOCTH OT
IIPUJIOKEHUS BHEIIIHUX CHIL

Ilon BO3AEHCTBHEM BHEIIHUX CHUJ IIPOMCXOIWT PAa3PBIXJIEHUE IEPBOHAYAIBHOU
CTPYKTYpPBL, OCHAOJISIFOTCS CBA3M MEXKIY €€ OTIEIbHBIMU 3JEMEHTaMH, B pe3yJbTaTe
BO3pacTaeT CHOCOOHOCTh CHUCTEMBI K JAedopmanusM, YBETUUMBACTCS €€ IMOABHKHOCTB.
beroHHast cMech 1OJ BO3AEHCTBHEM BCTPSIXWBAHUSA, BUOpPALMU NEPEXOAUT B COCTOSTHUE
IUTACTUYHO — BSI3KOTO TEYECHUS.

CriocoOHOCTh CMECH  pacIUIbIBaThCS  MOJ BO3JEUCTBUEM COOCTBEHHOM MAaccChl
XapaKkTepu3yeT TEPMUH «yAOOOyKJIaabIBaeMOCTh». Mapku O€TOHHOM cMecH 1o
ynoooyknaasiBaemoct (I'OCT 7473) npeacTaBieHbl B TAOJIHIIE:

Mapka o HopmMma yno0oykinaasiBaeMOCTH 1O MOKa3aTeNto

yZ000yKIaABIBAEMOCTH Kectkoctu, ¢ [TogBuxxHOCTH, CM

K4 31 u 6omee ===

K3 21...30 ===

K2 11...20 ----

XK1 5...10 ===

IT1 1...4 4 1 MeHee

I12 -—-- 5...9

I3 -—-- 10...15

114 -—-- 16...20

I15 -—-- 21...25

Omnpenenenue ya000yKIaJbIBAEMOCTH IO MOKA3aTENI0 MOJBUKHOCTU OETOHHOM cMmecu
oTpeeNsieTcss Ha CTaHIapTHOM KoHyce. OH MpeACTaBiIsieT cO00M yCEeUeHHbBIN, OTKPBITHINA C
o0eux CTOpPOH KOHYC M3 JIUCTOBOW cTaiu ToimuHOoM 1 Mm. Bricora xonyca 300 mwm,
nuaMmetrp HumkHero ocHoBanusi 200 MM, BepxHero 100 MM. BHyTpeHHIOIO MOBEPXHOCTh
dbopMbl KOHyca W TMOJAOH IMepel] HUCIbITAHHMEM CMadyuBalOT BOJOH. 3areM ¢opmy
YCTaHABJIMBAIOT HA MOJAJIOH M 3aMOJIHSIOT OETOHHON CMECBhI0O B TpPH MpUEMa, YIUIOTHSA
cMmech mThikoBaHueM. [locne 3anonnenust GopMbl U yAAJICHUS U3IUILIKOB cMecu (popmy TOT
yac CHUMAIOT, MOJAHMMAs €€ MEJIEHHO W CTpPOro BepTHKaibHO BBepX. I[logBuxkHas
OeTOHHas cMeChb, OCBOOOXKAEHHAs! OT (POPMBI, JAaET OCAJAKY WIM Jaxe pacrekaercs. Mepoit
MOJABM)KHOCTA CMECHU CIYKUT BelanmurHa ocaaku koHyca (OK), KoTopyro U3MeEpsIoT cpaszy
xe nociue cHATUS GopMbl. J{Jist 3TOro CHATYI0 (hOpMYy — KOHYC OCTOPOKHO yCTaHABIMBAIOT
PSZIOM € OCEBIIMM KOHYcOM OeToHa. Ha BepxHee ocHOBaHHME KOHYCa YKIIJbIBAIOT JINHEHKY,
OT HIDKHEro pebdpa KOTOpPOW APYro JMHEUKOW (CM. CXeMy) H3MEpSIOT OCaJKy OeTOHHOM
CMECH C TOYHOCTBIO 10 0,5 cM.
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|
Ocanky kKoHyca OETOHHOM CMeCH BBIYMCISIOT C OKpyIJeHHeM 10 1 cM, Kak cpeaHee

apudmeTryeckoe AByX OINpeAeNieHUI ocaaku KOHyca M3 OAHOM mpoObl. B Tex ciywasx,
KOIJla TOCJIe CHATHUS KOHyca OCTOHHAas CMeCh CHIBHO jaedopmupyercs (pa3BaiuBaercs),
U3MEpPEHHUE HE BBIMOIHSIIOT, a MOBTOPSIOT UCIIBITAHUE HA HOBOM MOPLUU OETOHHON CMECH.

B 3aBucuMOCTM OT OCaJKud KOHyCa pa3id4ai0T MaJoIOJABHKHbBIE (IUIACTUYHBIE)
6etonnbie cmecH (I11), mogsuxkubie (I112), ouens noasuxubie (113, [14), muteie (115).

[Tpu maneIx pacxonax BoJbl OETOHHBIE CMECH HE MOKA3bIBAIOT OCAJKHU KOHYCa, OJHAKO
OpU MPWIOKEHWHM BHEIIHET0 CHUJIOBOIO  BO3JCHCTBUS TakhMe cMech 00JanaroT
(GOopMUPOBOYHBIMU CBOMCTBaMHU. Takue cMeCH Ha3bIBaIOT KECTKUMHU.

Omnpenenenne yaoOOYyKIaIbIBAEMOCTH IO IOKA3aTENI0 >KECTKOCTH OETOHHOW CMecH
ONpENENIIOT Ha MNpudOopax MO pacTeKaeMOCTH OETOHHOM CMeCHu NpU BUOPUPOBAHUMU.
XKectkoctp OetoHHOM cmecu K xapakTepu3yeTcss BpeMEHEM BHOpaluMud B CEKyHAaX,
HEOOXOJAMMBIM JUIsl BBIDABHUBAHUS M YIUIOTHEHUS MPEABAPUTENHHO OTPOPMOBAHHOIO
KOHyca 0eToHHOM cMecH B ipubope 1t onpenenenus xxectkoctu (TOCT 10181.1).

[Ipubop cocTOMT W3 WHIMHIAPUYECKOro cocyia BbicoToM 200 MM ¢ BHYTPEHHUM
muametpoM 240 MM, Ha KOTOPOM 3aKpEIUIEH NPUIPY3 B BUJE HAIPABIAIOLIETO IITATHBA,
IITAHTY U METAJJIMYECKOr0 JUCKa TOJNUIMHONW 4 MM C IIECThIO OTBEPCTUSAMH (CM. PHC.).
[Tpubop ycraHaBnmMBaeTCs Ha CTaHAAPTHYIO BUOPOIUIOIIAKY U 3aKPETLISETCs Ha HEl.

VAR RASA T S AE AE ST
L L L L L8707

A

3atreM B UWIWHADP TMOMEMIAIOT TaKyl Xe (HopMy — KOHYC, Kak [JIsi ONpeneieHUs
MOABUKHOCTU cMecu. DOpMy — KOHYC C MOMOUIBIO CHEHUATIBHOTO KOJblla — JIepyKaTens
3aKpEIUISIIOT B MpUOOpe W 3alONHSIOT TpeMsl CIosIMH OETOHHOM CMecH, YIUIOTHSS ee
IITBIKOBaHUEM (25 pa3 KaxIblil coil). 3atemM yaaisitoT GopMy — KOHYC U Ha IMOBEPXHOCTb
OCTOHHOM CMecCH OIyCKaloT JHCK U BKIIOYAIOT BUOpoIUIOmanKky. BubpupoBanue
NPOJOJDKAETCA O TeX MOp IMOKAa HE HAYHETCS BBIJCJICHHE LIEMEHTHOrO TeCTa U3 JIBYX
orBepcTuil nucka. [loydeHHOe BpeMsi B CEKYHJIax XapaKTEpHU3YyeT >KECTKOCTh OETOHHOM
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cmecH. JKecTkocTh OETOHHOM CMECH BBIYMCIAIOT ¢ OKpyrieHueM a0 1 cek. Kak cpemnee
apumeTryeckoe ABYX OINpeAeNeHU U3 OAHOW MPOOBI CMECH, OTIMYAIOUIMXCS MEXKIY
coboif He 6onee yeM Ha 20 %. Ilpu GompieM pacxoXIECHUU PE3yJIbTATOB OMpPECICHHE
MOBTOPSAIOT HA HOBOM Ipo0e.

CrangaptHass ~ BUOpOIUIOIIAAKAa  JODKHA ~ HMMETh  CIEAYIOIIHE  MapaMeTphl:
kuHematudeckuii Moment 0,1 H.m; ammutyny 0,5 mMm; gactoty xonebanuit 3000 koia/mMuH.
nin 50 I'm.

Ui ompeneneHuss KECTKOCTH OETOHHOM CMecH JOIyCKaeTcs IHMPUMEHEHHE ApYrux
CIOCOOOB: MO TEXHMUYECKOMY BHUCKO3UMETpy, mo Mmeroay CkpamrtaeBa. llpumenstorcs
cienyomue KodppuuueHTs Iepexoa:

- CTaHAApTHBIA BUCKO3UMETp — 1

- TEXHUYECKUI BUCKO3UMETp — 4

- metox CkpamraeBa — 2

MeTonpl, TpUMEHsSIEMble TIPH  OMpEACICHUH YAOOOYKIAJAbIBAEMOCTH CMECH, He
XapaKTepU3ylOT €€ OCHOBHBIX PEOJIOTHYECKUX CBOMCTB, a OMPEIENAIOT YCIOBHBIE
MoKa3aTesu.

beronnsie cmecu ¢ OJMHAKOBOW OCaaKON KOHyCa, HO C Pa3HBIM COCTaBOM, WJIA CMECH
NPUTOTOBIICHHBIE Ha pPa3HBIX MaTepHalaX, MOTYyT UMETh pa3jIUYHbIe [OKa3aTeH
KECTKOCTH, U Hao0opoT. [loaToMy moiydeHHe UCTHHHBIX 3aBHCHMOCTEH MEXIY ITHMH
MoKa3aTeas MM HEBO3MOXKHO.  [lomyueHue  KOppensiiMOHHBIX — (BEPOATHOCTHO — —
CTaTUCTUYECKUX) 3aBUCHMOCTEH  BO3MOXKHO  TOJIBKO i OETOHHBIX  CMeceid,
NPUTOTOBJICHHBIX Ha MaTepuanax, OJM3KUX IO CBOMM CBOHCTBAM M HE CIHUIIKOM
OTJIMYAOIINXCS 110 COCTABAM.

6.4.1. 3aBHCUMOCTb MOABHUKHOCTH U KECTKOCTU OETOHHOU CMECH
OT Pa3IMYHbIX (PAKTOPOB.

LlemeHTHOE TEeCTO NpHAaeT OETOHHOM CMECH CBSI3HOCTb, CIIOCOOHOCTb PACTEKaThCA U
IJIOTHO 3amoJiHATE (popMy. UeM BhIlIe copep:kaHUe IEMEHTHOTO TECTa, YeM 0oJiee KUIKON
SBJISICTCSI €€ KOHCUCTEHIMS, TeM OOJIbIlie TOABM)XHOCTH OETOHHOW cmecu. BBeneHue B
IIEMEHTHOE TECTO 3alOJHUTENS YMEHbIIAeT MOJBM)XHOCTH CMECH, TP 4YeM B OOJIbIIeH
CTEIIEHH, YEM BBIIIIE COJECPKaHUE 3alIOJIHUTEIISI U €T0 yIeJIbHAsl TOBEPXHOCTh.

I[Ipu u3MeHeHHH pacxofa eMeHTa B 6etore oT 200 mo 400 Kr/M° HpH TOCTOSHHOM
pacxojie BOJbl, U3MEHEHHUE TIOJIBIDKHOCTH OETOHHOM cMecu He HaOmogaeTcs. [loaBmkHOCTD
CMECH M3MEHSIETCS TOJIbKO TPU H3MEHEHHHM pacxoja BOJbl. JTa 3aKOHOMEPHOCTD,
MOJIyYMBIIAs HAa3BaHHWE 3aKOHA MOCTOSHCTBA BOAONMOTPEOHOCTH, IMO3BOJISIET B pacyeTax
HCIIOJB30BaTh YIPOIICHHYIO 3aBUCMMOCTb TOJBMXKHOCTU OETOHHOM CMECH TOJIBKO OT
pacxojia BOAbI.

OTa 3aKOHOMEPHOCTb OOBSCHSAETCS CIEAYIONIMM: YBEIMYEHHE COJIEpKaHHsS IEMEHTa B
OCTOHHOM CMECH TOBBIIIAET TOJIIMHY OOMAa3KH 3€peH 3aloJIHUTENS, T.€. MOBBIIIAET
NOJIBMXKHOCTb, HO C JAPYrOd CTOPOHBI, YMEHBIIAETCS BOJOLUEMEHTHOE OTHOIICHHE, T.C.
[IEMEHTHOE TECTO CTAHOBUTCA MEHee MOJABWKHBIM. OJIHOBPEMEHHOE BIIMSHHUE 3TUX
(haKkTOpOB, OJIMH U3 KOTOPHIX JIOJDKEH YBEIWYUBATH, & BTOPOM YMEHBIIATh KOHCHUCTCHIIHIO
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OCTOHHON CMeCH, CYMMHUPYETCS TaKuM 00pa3oM, 4TO WM3MEHEHHE pacxojia IEeMEHTa B
YKa3aHHBIX TIpeiesiax He BIHMSICT Ha MOABMKHOCTh OETOHHOM CMECH.

C yBenmMUeHHWEM COJAEpXaHUS IIEMEHTHOTO TecTa mnpu TmocTosHHOM B/Il wmm
YMEHBIIICHUEM KOJIMYECTBA 3aMOJIHUTEICH MOJBUKHOCTH OCTOHHOM CMECH BO3pAacTaeT, a
MPOYHOCTh MPAKTUYECKU OCTAETCS HEM3MEHHOW. EciiM 1leMEHTHOE TeCTO B3ATh TOJBKO B
KOJIMYECTBE, HEOOXOUMOM JIJIS 3aIIOJIHCHUSI ITYCTOT MEXKY 3aIllOJIHUTEIISIMHA, TO OeTOHHAs
CMECh TMOJIy4aeTcsl >KeCTKOM, HeyqoOoykiaabpiBaeMond. UToObl cMech cTaja MOJIBHIKHOM,
clielyeT HE TOJbKO 3alOJHUTh IYCTOThI, HO M pa3ABUHYTh 3€pHA 3alOJHUTENS
IpOCIOMKAMU U3 LIEMEHTHOIO TecTa. B 3aBUCMMOCTH OT CBOWMCTB 3aloOJIHUTENS U
COOTHOIICHHSI MEXIY MEeCKOM M IIeOHeM MHUHUMAaIbHOE COJEp KaHHE IIEMEHTHOTO TecTa B
OCTOHHOHN cMecH, oOecrieurBalolel €€ HepacclaeBaeMOCTh U KauyeCTBEHHOE YIUIOTHEHUE,
coctasysieT oT 170...200 i1 B s)xecTkoi cMmecu 10 220...270 11 B HOJABUKHOM U JINTON CMECSX.

[TonBu>xHOCTHL OETOHHOM CMECH CYIIECTBEHHO 3aBUCHUT OT KPYIHOCTH 3€pEH
3anoysiauTenss. C  yBeIMYEHHWEM KPYIMHOCTM 3€pE€H HMX CyMMapHas IOBEPXHOCTh
YMEHBIIIACTCS, CHUKACTCS UX BJIUSHHUE Ha IIEMEHTHOE TECTO, B PE3yjbTaTe MOJABUKHOCTH
O0eToHHOM cMecHu Bo3pacTaeT. [1buib, IITUMHUCTBIC U IPYTHE 3arpsA3HSIONINE IPUMECH OOBIYHO
CHIKAIOT TIOJIBUKHOCTH OETOHHOM CMECH.

[TonBMKHOCTH 3aBUCUT TaK)K€ OT COOTHOIICHUSI MEXKIY MecKoM M 1meOHeMm. Hammydinas
MOJABUKHOCTh JIOCTUTAECTCS MPU HEKOTOPOM ONTHMAJIIBHOM COOTHOIICHUH, MPU KOTOPOM
TOJIIMHA POCIOMKU EMEHTHOrO TecTa MakcumanbHas. [Ipu comepkaHuu mecka B CMECU
3aMOJHUTENCH CBEpX 3TOT0 3HAUYCHMsSI OCTOHHAs CMECh JIENIaeTCs MEHee MOJBM)XKHOU, 4TO
OOBSCHSIETCS YBEJIMUEHUEM TIJIOIIA U TTOBEPXHOCTH cMecH 3amoiaHuTenen. [logpodHee cMm. B
pasneine 8.

[ToBbIlIEHNE TOABUIKHOCTH, WM CHUKEHUE BOJOMOTPEOHOCTH OETOHHON CMECH, WU
YMEHBIIIEHUE  pacxofa  I[eMEHTa  MOXET  ObITh  JOCTUTHYTO  TNPUMEHEHHEM
macTuuuupyromux — 106aBok.  OcobeHHO  3P(GEKTUBHBI  CynepriacTU(UKATOPHI.
CHmwxeHue BojonoTpeOHocTH OeTtoHHOW cMmecu mnpu goOasinenun CIb (cynbdutHo —
JPOKOKEBOM Opa)KKK) MPUBEJICHO B TaOIUIIE:

KecTtkocTs, ¢ [TonBuxxkHOCTH, cM | CHIDKEHUE BOJOMOTPEOHOCTH, % MpH pacxojie
LIEMEHTA, Kr/M°
500 400 300
————— 10...12 15 12 10
————— 3...7 12 10 8
20...30 | ==m-- 10 8 6
30...100 | = ----- 8 6 | @ -

[Ipu ompeneneHum coctaBa Oe€TOHA B 3aBUCHUMOCTH OT 3aJIaHHOM TOJBWXHOCTU
(ymoboyknaapiBaeMocT) OETOHHOM CMeCH YCTaHaBIMBAIOT pacxoj] Boxbl. [[ns sToro
UCTIOJIB3YIOT ~ 3aBUCHMOCTh  TOJABUKHOCTH OCTOHHOW CMECH OT pacxoja BOJBI.
OpUEHTHUPOBOYHO PACXO]] BOJIBI MOKHO OTIPECIHUTH MO TpaduKy:
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KpynHocts 3anonxurens:
1-80 mm
2—40 mm
3-20 Mm
4-10 mm

K 1 — ynoboykiaasiBa€MOCTh MO TEXHUYECKOMY BUCKO3UMETPY;
X 2 - ynoboyknagsiBaeMocTh o Meroay b.I'. Ckpamraena;
XK 3 - ynoboykiiaapiBa€MOCTh 10 CTAaHJAPTHOMY BUCKO3UMETPY.

[Ipumeuanue: 1. Eciniy npuMEHSIOT MENKUI IECOK C BOJAOMOTPEOHOCTHIO cBbIlIe 7 %, TO
pacxo]l BOAbI YBEJIMUYMBAIOT Ha 5 J1 HA KXl IPOLIEHT YBEIMYEHHUS
BOJONOTPEOHOCTH; MIPU NPUMEHEHUHU KPYITHOTO MECKA C
BOJIONIOTPEOHOCTHIO HUXKE 7 %, pacxo/l BOJIbl YMEHBIIAIOT Ha 5 71 Ha
Ka)KJIbIi IPOLEHT YMEHBIIEHUS B BOAOIIOTPEOHOCTH.

2. Ilpu npumeHeHuu 1eOHs pacxo] BObl yBeanunBatoT Ha 10 1.
3. Ilpu npyuMeHEeHNH MyLLIOJIaHOBBIX [IEMEHTOB PACX0/1 BOJbI
yBennuuBatot Ha 10...15 1.
4. Tlpu pacxoze reMenTa cBbite 400 kr/M° pacXox BOIBI YBETHIHBAIOT Ha
10 1 Ha kaxnble 100 Kr nemeHTa.
3aTtem cocTaB 0€TOHA MPOBEPSIOT MPOOHBIM 3aTBOPEHUEM.

7.1. TBepnenue 6eToHa MPU HOPMATILHBIX TEMITEpaTypax.

ITox HOPMATBHOM TEMIIEpaTypoil XpaHeHHs OeToHa cduTaoT Temmeparypy 15...20° C,
npu BraxHoctd 90...100 %. Poct mpouHoctn O€TOHAa B 3TOM Clydae ONpPEAeIIsieTCs
MUHEPAJIOTrHYeCKUM COCTAaBOM U TOHKOCTBIO TTOMOJIa LIEMEHTA, COCTAaBOM OETOHA, B IEPBYIO
ouepenb B/I — oTHOomEeHWeM; XMUMHYECKUMHU noOaBkamu. Hapactanume mnpodHocTu
YCKOPSAETCS, €CIM MPUMEHSIOTCS ObICTPOTBEPICIONINE IIEMEHTHI, JOOABKH — YCKOPHUTEIU
TBEPACHUS, OETOHBI C HU3KUM BOJOLIEMEHTHBIM OTHOIIICHUEM.

bonpnioe 3HaueHWEe HMMEET MOAJAEpPKAHUE HYKHOM BIAXHOCTH B PaHHEM BO3pacTe
6etona. Jlyig aToro m3nmenus u3 OETOHA YKPBIBAIOT MOJMMEPHON TIJICHKON WIJIM MPUMEHSIOT
JpYyTHE CIOCOOBI, MPEIOXPAHSIONINE OCTOHBI OT BBICBIXaHUS BO HM30CkKAHHE 3aMENJICHUS
MPOLIECCOB TUpATaly IIeMeHTa (pOcTa MPOYHOCTH 1ieMeHTa). [Ipu ObICTPOM BBICHIXaHUU
O0eToHa B paHHEM BO3pacTe€ BO3HUKAIOT TAaKXKE 3HAUMTEIbHBbIE AeQOopMalH YCalKH,
MOSIBJSIOTCS. MUKPOTPEIIUHBI. VICpaBUTh CTPYKTYpPY CO3IaHUEM OJaronpusiTHBIX yCIOBUN
B MOCJIEIYIOUIEM HE YJAeTCs, MO3TOMY IPABWIBHBIA yXOJ 32 OETOHOM B paHHEM BO3pacTe
ABJISIETCSI HEOOXOIMMBIM YCIIOBUEM TOJIYYEHUS 100pOKaueCTBEHHOro OeTOHA.

JUisi  OpUEHTUPOBOYHOTO OIpPEACNICHUs] TMPOYHOCTH OeToHa B JIOOOM BO3pacTe
UCIIOJIB3YIOT (POPMYITY:

R,=R28 (lg, /lg 28), rue



crp. 31 u3 58 3aBoag MoHoJuT odumanbHeIi cair: vibropress-monolit.ru Iﬂ

R28 — npouynocTh GeTOHA B BO3pacTe 28 CyTOK,
Lg,— necsaTuuHbIil Torapudm Bo3pacta O€TOHA B CYTKaX.

Ota dopMmysa IaeT YIOBJICTBOPUTEIBHBIM PE3yNIbTAaThl, HAUYWHAS C N > 3 s OETOHOB,
MIPUTOTOBJICHHBIX HA PATOBOM MOPTIAHANEMEHTE CPEIHUX MAPOK.

[Io MHTEHCUBHOCTM HapacTaHWsl MPOYHOCTH OETOHA MPU HOPMAIBLHON TeMmIeparype
[IEMEHTHI MOXKHO YCJIOBHO MOAPA3ACNATh Ha 4 TUMA:

Tun XapaKTepuCTUKa KoaddumumenT pocta npouHoctu
eMCHTA K7=R7/R28 K 90 = R90/R28 | K180 = R180/R28
1 AJTITOMHUHATHEIN [IEMEHT
(C3A > 12%) 0,65...0,8 1...1,05 1.1,1
2 AJIPITOBBIP'I HEMCHT
(C3A <8 %) 0,6...0,7 1,05...1,2 1,1...1,3

3 [Ty11iomaHOBbINA [IEMEHT
[IInakonopTIaH IEMEHT
(mak — 30...40 %) 0,5...0,6 1,2...1,5 1,3...1,8

4 benuToBrlit
MOPTJIAH/IIIEMEHT,
[IUTAKOMIOPTIIAHAIIEMEHT

(mutak > 50 %) 0,45...0,51 1,6...1,7 1,85
3) Jjist cpaBHEHHUSI 110

dbopmyie
R, = R28(lg,/1g28) 0,58 1,35 1,55

Kak BuaHO wu3 Tabiuilbl, LEMEHTHI oOOecredyuBarolme OoJjiee OBICTPOE HapacTaHUE
MPOYHOCTH OE€TOHA B PaHHEM BO3pacCTe, PE3KO 3aMEJISIOT MPUPOCT MPUPOCT MPOYHOUTH B
JUTUTEbHBIE CPOKU TBEpICHUS. beTOoHbI Ha 1leMeHTax 3 U 4 Tura, MEJIEHHO TBEPACIOIINE B
Havaje, MOKa3bIBalOT 3aMETHBINM MPUPOCT B MO3JIHUE CPOKU TBEPJCHHUS (K MOIYyrOJOBOMY
BO3pAacTy MPOYHOCTH Bo3pacTtaet B 1,5...1,8 pa3a no cpaBHeHHIO ¢ 28 — CyTOUHOM).

[Ipu u3roToBIEeHUN HW3ACIUIA HE BCEraa yaaercs o0ecrneunTh TpeOyeMyr0 BIIaKHOCTh B
TEUEHUHU BCETO CpoKa TBepjeHusi O0eroHa. [loaTtoMy mpu TBepieHUM OETOHA HAa OTKPHITOM
BO3/lyXe OyayT cienyromue KodhPUIMeHTsl pocTa MPOYHOCTH:

s neMmenToB 1 u 2 Tuna — K90 =1,05; K 180 =1,1;

JUISL IIEMEHTOB 3 THUIIA -K90=1,05; K 180=1,25;

JUISL LIEMEHTOB 4THIIa -K90=1,1; K180=1,3

CriocoOHOCTh O€TOHA K IMTETLHOMY TBEPICHUIO MOXKHO HCIOJIB30BaTh JIJIST SKOHOMHUHU
eMeHTa. B KOHCTpyKIIMK, BOCIPUHUMAIOIINE PACUETHbIE Harpy3KH B MO3AHUE CPOKH (> 28
CyT.) MOTyT Ha3zHayaTbca Oonee gnutenbHble cpokud (90 wnm 180 cyT.) mOCTUKEHUS
IIPOEKTHOU ITPOYHOCTH.

[Tpu mombope coctaBa GeToHA B pacueTax MCIOJb3YeTCS MPOYHOCTh OETOHA B BO3PACTe
28 cyr. Ecnu mpoekTHBIN Bo3pacT O6eToHa Ha3zHadaeTcs 180 cyT., To 1 4 Tuma 1eMeHTa
(cm. Tabnuity) pacdeTHast mpodHOCTh OeTtoHa R28 Oynmer coctamats 0,54 R180, t.e. 54 %
OT MPOYHOCTU OETOHA B MPOCKTHOM BO3pacTe.
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7.2. TBepeHre OETOHA NMPU NOBBIIIEHHBIX TEMIIEPATypax.

Jlisg yckopeHusi TBEpIEHHUs OeTOHa IIUPOKOE PACIpPOCTPAHEHHE MONTYYHS TETIOBOM
croco0 (mponapuBaHUe, JIEKTPOIOJOTPEB): YMEHbIIAeT cpoku TBepaeHus B 10...20 pas.

Kak wu3BecTHO, HarpeB YCKoOpsieT XUMUYecCKHe peakiuu. [loBblllieHHe TemmepaTypbl
0eTOHa aKTUBU3UPYET B3aUMOJICHCTBUE BOBI U IIEMEHTA U YCKOPSIET TBEpJIeHHuE OeTOHA.

[Ipu TemnoBoii 00paboTke O€TOHA MPOUCXOASAT CIOXKHBIE (U3UKO — XUMHUYECKUE
npouecchl. HarpeB OeroHa mnpuBOgUT K ero pacummpenuro.  OOpaszyromuecs
HOBOOOpPA30BaHUsI IEMEHTHOTO KaMHS KakK Obl 3aKpEIUISIOT PACIIMPUBIIHUICST 00beM OETOHA.
[Ipu oxnaxkneHun OETOH CKUMAETCS, OJTHAKO BO3HUKIINIAA CTPYKTYpa MPENIATCTBYET YTOMY U
B OecTOHE HAOIOMAIOTCA OCTaTOYHbIC aedopmaluu, T.e. €ro O0BEeM IOCJe TEII0BOM
00pabOTKM OKa3bIBAETCS OOJIbIIIE, YEM MEPBOHAYAIBHBIN. Y BeIMUeHUE 00beMa TPUBOAUT K
MOBBIIICHUIO TMOPUCTOCTH OETOHA M TOHWXKEHHUIO €ro mpoyHocTH. Kpome Toro, mpu
MPOTPEeBE MOTYT BO3HHKATh MUKPOTPEIIUHBI U APYTHE Ae(PEKThI, KOTOPhIC HE3HAYUTEIIHHO
HU3MEHSS TIOPUCTOCTh OETOHA, MOTYT 3aMETHO CHU3UTD €r0 MPOYHOCTb.

Bo3aukHOBEeHHE M30BITOYHOTO JABICHUS 3aBUCUT OT pekumMa mporpeBa. OObdHO O0eTOH
HarpeBaeTCs C TOBEPXHOCTH, MO3TOMY M HM30BITOYHOE JaBICHUE B TIEPBYIO OYepEb
BO3HHMKAET Y €ro noepxHocTH. [Ipu memsieHHOM HarpeBe M30BITOYHOE JaBiCHUE ObIBAET
oueHb HeOobIKM. [Ipu oueHb OBICTPOM HarpeBe U30BITOYHOE JABJICHUE PE3KO BO3PACTAET,
YTO B psAJE CIy4aeB MOXKET IMPUBECTU K HEHCHPAaBUMBIM JedeKkTaM, B YaCTHOCTH, K
BCIIYYMBAHUIO BEPXHEU NOBEPXHOCTH U3IECIIUM.

Yem mpouHee CTpyKTypa OETOHA, TEM JIydIlle OHA MOXET COMPOTUBISATHCA BHYTPEHHUM
HaIpsHKEHUSIM, BO3HHUKAIOIIMM TIPU €ro HarpeBe, OCOOCHHO BCIIEJCTBUE HarpeBa BOJBI U
razoo0Opa3zHoi (¢a3pl. Hambonpuime M3MEHEHHsS B CTPYKTYpE BO3HHMKAIOT, €CJIM HarpeB
HAYMHACTCS Cpa3y JKe Mociie OKOHYaHHUs (OPMHUPOBAHUS U3ACIUI, KOT/Ia POYHOCTh Majla U
HE OKa3bIBaCT MPOTHUBOJCHCTBUE COMPOTHBJICHUS PACIIMPEHHUS COCTABJSAIOMNX OCETOHA, a
TeMIlepaTypHble nedopMalii HHYEM HE OrpaHWuYeHbl (TpPOMAapUBaHUE W3ICIUS Ha
noanoHe). Eciam HarpeB HauMHAETCS TOCIE TOTO, Kak OCTOH CXBATHICS W JOCTUTHET
OTIPEJICIICHHOW IMPOYHOCTH, TO TEMIIEpaTypHble AcHOPMAIMK PE3KO YMEHBIIAIOTCS, T.K.
00pa3oBaBIIasICs CTPYKTYpa MPOTUBOJICUCTBYET PACHIUPEHUIO BOJIBI U Ta3000pa3HOM (a3bl.
PaspeixiieHne CTPYKTYphl W OCTAaTOYHBIC AchOpMalMM PE3KO YMEHBIAIOTCS, CBOMCTBA
0eToHa yITy4IlIaloTCs.

JIJisi yMEHBIIICHUSI JIECTPYKTUBHBIX IPOIIECCOB B OCTOHE MPU MOABEME TEMIIEPATypPh
MPUMEHSIOTCS CJICTYIOIINE TPUEMBI:

- TETJIOBJIAXKHOCTHASE 00paboTKa MPOBOAUTCS TIPU U30BITOYHOM JABICHUH, TEM CaMbIM

BHEIITHEE JaBJICHUE YPAaBHOBEITNBACT BHYTPECHHEE.

- TeryioBasi 00paboOTKa B 3aKPBITHIX METAUIMYECKHUX (hOopMax, T.€. OTPAaHHUINBACTCS

cBOOOHOE TEIIOBOE pacIIMpeHne OETOHA M YCTPaHsETCs BHEITHHIA MacCOOOMEH;

- IpornapuBaHue ¢ HEOOIBIIUM MOJBEMOM TEMIIEPATYPhI, UTOObI BHYTPEHHEE

HaMnpsHKeHUE He MPEBbIIAN0 MPOYHOCTH O€TOHA B TAHHOE BPEMS;

- IpeIBapUTENIbHAS BBIJIEPKKA TPUBOJAUT K MOSBJICHUIO HAYAIbHON «KPUTHYECKOM»
IPOYHOCTH OE€TOHA, YTO CIIOCOOCTBYET CONMPOTHUBIICHUIO OETOHA K BHYTPEHHUM
HaANPSKEHUSIM;

- MPUMEHEHHE KECTKHUX, XOPOIIIO YIJIOTHEHHBIX CMECEH M BCE CIIOCOOBI YCKOPECHHUS
TBEpJICHUSI OCTOHOB B HAYAJIBHBIN MEPUOJT T.€. OTPAHUYCHHUE COACPIKAHUS BOJIBI,
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YCKOPEHHUE pOCTa NPOYHOCTH;

- TIpeIBApUTENbHBIN pa3orpeB OETOHHOW cMecH 10 POpMOBaHMS OETOHHBIX U3IEIUN;
YCTPaHSETCs] TEMIIEPATYPHO-BIAXKHOCTHBIN IPAIUEHT IO CEYEHUIO U3/EIINS, YCKOPSIET
MPOLIECCHI THIpaTallu;

- OTpaHUYEHUE TEMIIEPATYPhl HarpeBa (OOBIYHO HUKE 80°C), YMEHBIIAETCS
paciipeHre COCTaBIAIOIMNUX 0eTOHA, 0COOCHHO Ta3000pa3Hoil (a3bl, KOTOpas pe3Ko
BO3PacCTaeT IOCIIE 80°C.

[Ipu TtemnoBoit 00paboTke OETOHA CKOPOCTh HapacTaHUsi NPOYHOCTH JOCTUTAET
HAVBBICIINX 3HAYEHUN B MEPBBIE YACHI, 3aTEM PE3KO YMEHBIIAETCS, MO3TOMY MPOBOIAUTH
00paboOTKy /10 MONy4YEHUs MPEAETbHOW MPOYHOCTU Helesnecoo0pa3Ho. OOBIUHO TEIIOBYIO
00paboTky 3akanuuBaroT npu 70...80 % npoyHoctu OeToHA OT MpelnebHbIX 3HAaUeHUil. B
ATOM Cily4ae 0OeCleyMBaeTCsl TOCTATOYHO MHTEHCHUBHBIM pOCT MPOYHOCTU OETOHA IMOCIe
00pabOTKM M JOCTMKEHUS B BO3pacTe 28 CyT. 3aJJaHHOM MapKd, a BpeMs Mporpesa
COKpalaercs B 2...3 pasa 1o CpaBHEHHUIO C TEM BpEMEHEM, KOTOPOE NOTPEOOBANIOCH ObI JIJIst
MOJIyYEeHUS IPEIETbHON MPOYHOCTH.

[IpoexTupoBaHusi cocTtaBa O€TOHAa MPOBOAAT B MPEINOJIOKEHUU, YTO OETOH Mocie
nponapuBanus Habupaetr 70 % mapounoil nmpouyHocTu. [Ipu HEOOXOAMMOCTH MOTYyUYECHUS
nocie nponapuBanua 100 % mpoyHOCTH clienyeT MPOEKTUPOBaTh COCTaB OeToHa Ooliee
BBICOKOM MapKH, YTO BBI3bIBAET YBEJIIMUEHUE Pacxoja LIEeMEHTa.

[IpenBaputenbHas BblAEpkKKa OETOHA 10 TEIJIOBOM OOpaOOTKM IMOBBIIAET KOHEUYHYIO
IPOYHOCTh OETOHA, IMO3BOJSET MNPUMEHSATH (OPCUPOBAHHBIE PEXKHUMBI, YTO COKpallaeT
JUTUTEIBHOCTh TEIJIOBOM 00padoTku. OOBIYHO I OCTOHOB W3 IOJBHMKHBIX CMecei
PEKOMEHAYETCS BbIIEPKKA B T€UeHHE 3...6 4acoB, U3 KECTKUX CMeceil — He MeHee 2...3 4.,
a u3 0co00 xecTkux — 1...2 4. Yem Bbie Mapka Oetona u Hmwxke B/ orHOmenue, Tem
KOpode IpeiBapuTelibHas BblIEpKKa. BBeaeHue n00aBOK — ycKopuTeleld TBEpACHUS
COKpalllaeT, a [OBEPXHOCTHO — AaKTUBHBIX J00AaBOK VYJIMHSET MpPeIBapUTEIbHYIO
BbIZIepkKY. Hampumep, npu BBenenun B OetoH g0 0,2 % CJIIb npenBaputenbHYrO
BBIJICPKKY YBEIUYUBAIOT 10 4...6 4.

CkopocTp HarpeBa OeTOHa 3aBUCUT OT cOCTaBa OETOHA, BUAA H3ACIUA U JPYrux
(daxktopoB. OHa NODKHA OBITH TaKOM, 4TO OBl IS TOHKOCTEHHBIX M3JEIUN CKOPOCTh
IObEMa TeMIIEpATyphl He TOJDKHA TIPEBBIIATh 25° B gac, 1t MaccuBHBIX — 20° C/u. s
u3enui u3 xKecTkux cmecer ¢ Hu3kum B/1] (menee 0,45) ckopocTh ojibeMa TEMIIEPATYPbI
mosxeT coctaisith 30...35° C/4, amst u3menmii B 3aKPBHITHIX METAIHYCCKHX (HOPMAX —
40...60° C/u. Tlomyuenne GETOHAa XOPOLIEro KauyecTBA OOCCICUMBAIOT CTYIEHUATHIC
pPEXHUMBI C MPOTPECCUBHO BO3pACTAIOILIEl CKOpPOCThIO. B mepBoM ciydae 3a 1...1,5 4aca
TeMIepaTypy MoJHUMAaroT A0 35.. .40° C, BbIZepKUBAIOT U3NEIHS TIPH TOM TeMIeparype B
teueHne 1...2 yaca, a 3aremM 3a | yac MNOAHMMAIOT TEeMHEpPaTypy [0 TeMIepaTypbl
M30TEpPMHUYECKOro nporpesa. Bo BTopom ciyuyae B 1 yac Temneparypy MOJHUMAIOT 10 10°
C, 3a BTOpO Hac — Ha 15...20°C, B MOCJIEYIONINE Yachl — Ha 20...30°C/4ac u tax 10
MaKCHUMaJbHOM.

OnTuManpHOM  Temmeparypod  HM30TEPMUYECKOro  MporpeBa g  OeToHa  Ha
NOPTJIAHALIEMEHTE SBIISIETCA  TeMIlepaTypa 80...85° C. JlanpHeifliee MOBBIICHHE
TEMIIEpaTypbl HE MPUBOJUT K POCTY MPOYHOCTH OETOHA, XOTSI U MOXKET HECKOJbKO
YCKOPUTBH €r0 TBEPJICHHE B INEpBbIe Yachl. [Ipyn 3TOM 3aMensisieTcsi pocT NPOYHOCTHU IMOCTE
OpONAapUBaHUs: B pe3yJbTaTe MPONAPEHHBI B Bo3pacTe 28 CYTOK HMMEET MEHBUIYIO
MPOYHOCTH, 4YeM OETOH HOPMaJIbHOTO TBepACHHUA. [IJ1s1 OETOHOB Ha NUTAKONOPTIAHIIIEMEHTE
¥ IyLIOMAHOBBIX IEMEHTAX OINTUMAIBHOM siBIsieTcs Temmeparypa 90...95°C.
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CKOpPOCTb OCTHIBAHMS OeTOHA He AokHA mpeBbinath 30° C/4, BRIFPYKaTh H3ICIAS U3
MIPOMAPOYHON KaMepbl JKEJATeIbHO MpHU IMEpenajae TeMIEepaTyp MEXAY HOBEPXHOCTHIO
GeToHa © OKpyXkaromeil cpenoii He 6oree 40° C, T.K. HHAYE B M3LCIMH MOTYT BOSHHKHYTb
3HauuTenpHble nedopmanuu. Ilocie TemnoBoil 00paOOTKM W3AENUS BBIAEPKUBAIOT B
TeueHue 4...6 yacoB 111 OCTBIBAHHUS.

Jlig mogydeHus MOPO30CTOMKUX OETOHOB CIEAYyEeT MPUMEHATh 00Jiee MSITKHE PEKUMBI:
YBEJIMUMUBATh TPEABAPUTEIbHYIO BBIJEPKKY, TMOIBEM TEMIEPATypbl MPOBOAUTH CO
ckopocTeio 10... 15° C/u, YMEHBIIATh TEMIIEPATYPY U30TEPMUYECKOTO IIporpesa 1o 60.. .80°
C; moHmxkaTh TeMriepaTypy OeToHa CO CKOPOCThIO He Ooiee 10...15° C/u. Hanpumep, npu
M3TOTOBICHHM TPOTYapHBIX ILUIAT peKOMeHayercs Temmeparypa me Bemme 70° C ¢

MPEIEeIbHOI CKOPOCTHIO MOABEMa M CHIDKEHHs Temmepatypsl He 6omee 25° C/aac (TOCT
17608).

7.3. TBepneHue 6eTOHA MPU OTPULIATEIBHBIX TEMIIEPATYpax.

[Ipn mOHWKEHHOW TeMrmepaType MPOYHOCTh OeTOHAa HapacTaeT MEIJICHHEe, 4eM IIpHh
HopMasibHOM. [Ipu Temneparype OeToHa (He MyTaTh C TEMIIEPATypON OKpYKaroUIed Cpeibl)
amke 0° C TBepAeHHE MPAKTHYECKH MPEKPAIACTCs, €CIIM TOMBKO B GETOH HE J00aBICHHI
COJIM, CHIDKAIOIIUE TOYKY 3aMep3aHus BOJbl. beToH HauaBImIMW TBEpJETh, a 3aTeM
3aMep3IInii, TOCJIe OTTaMBaHUS NPOJOJDKAET TBEPAETh, NPHUYEM, €CIM OH He OblI
MOBPEXKJICH 3aMep3arolleil BOJIOM B cCaMOM Havayie TBEpPACHUS, MPOYHOCTh €ro MOCTETICHHO
Hapacraer. [IpOYHOCT OETOHA, TBEPACIOMIErO HpH Temmeparypax 5...35° C MOXKHO
MPUOJIM3UTENBHO ONPEETUTH MO Tabyuile (U1 MOPTIAHIIIEMEHTa CPETHEN MapKH):

Cpoxu CpenHss TeMiiepatypa TBEpACHUS, °C
TBECPACHUS, CYT. 5 10 15 25 35
3 0,15 0,2 0,3 0,37 0,45
5 0,25 0,32 0,45 0,54 0,6
7 0,35 0,44 0,6 0,7 0,72
10 0,45 0,52 0,7 0,77 0,77
15 0,55 0,65 0,8 0,85 0,85
28 0,8 0,92 1,0 1,05 1,05

3amep3anue OeToHa B paHHEM BO3pacTe BJIEUET 3a COOOM 3HAUUTENHbHOE MOHUKEHUE €ro
MPOYHOCTH TOCJIE OTTaMBaHUS U B MPOLECCE NalbHEHIIEro TBEPACHHS MO CPABHEHMIO C
HOPMAJIbHO TBEPAECBIIMM OETOHOM. DTO OOBSCHSETCS TEM, YTO CBEXKHUM OETOH HACHIILIECH
BOJIOM, KOTOpAasi MpU 3aMEP3aHUU PACIIUPSAETCA U PA3PhIBAET CBS3M MEXIY MOBEPXHOCTHIO
3aMOJHUTENS] W Cla0bIM LIEMEHTHbIM KamHeM. [IpouHocTh OeroHa TeM Onnke K
HOPMAaJIbHOM, YeM MO3K€ OH ObLIT 3aMOpOKEH. beToH cieayeT npenoxXpaHsaTh OT 3aMep3aHus
70 MPUOOPETEeHUsS UM MHHHUMAJIBbHOM (KPUTHUYECKOW) MPOYHOCTH, KOTOpas oOecredynBaeTt
HEOOXOJMMOE COMPOTUBIICHUE [ABJICHHUIO JIbJJa U COXPAHEHHWE B TMOCIEIYIOIIEM MpH
MOJIOKUTEIBHBIX ~ TEMIIEpaTypax CHOCOOHOCTH K TBEpACHHIO ©0€3 3HAYUTEIHHOIO
YXYALIEHUS OCHOBHBIX CBOMCTB OeTOHAa. MMHHMManbHas MPOYHOCTb, KOTOPYIO JIOJDKEH
npuobpecTu OETOH K MOMEHTY 3aMep3aHus IPeJICTaBIeHa B TabJIuIe:

| ‘ MuHuManbHasi TPOYHOCTh ‘ Bpewmst
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Mapxka 6eToHa BbIJICP/KHBAHUS
B % ot R28 KT/cM® OeToHa Ha

TOPTJIaHILEMEHTE,
pu 15...20°C, CyT.

M100 50 50 5...7

M200 40 70 3.5

M300 35 100 2..2,5

M400 30 120 1,5...2

M500 25 125 1...2

[Ipumeyanue: Ipu UCTIOIB30BAHUU OBICTPOTBEP/ACIONIETO BHICOKOIIPOYHOIO 1IEMEHTA
HE00X0MMOEe BpeMs BBIJIEPKUBAHUS COKpalaercs npumMepHo 1,5 pasa.
Eciu k OeroHy mNpeabsBISIOT BBICOKHE TPeOOBaHUSI IO BOJOHEIPOHUIIAEMOCTH U
MOPO30CTOMKOCTH, TO €ro cjleayeT NpeloXpaHATh OT 3aMep3aHus [0 JIOCTHKEHUS
MapOYHOM MPOYHOCTHU, T.K. 3aMOPaKMBAHUE MTPU MUHUMAJILHOW MPOYHOCTH, HE CKA3bIBASICh
3aMETHO Ha MPOYHOCTH OETOHA MPHU CHKATHUU, MOXKET CYLIECTBEHHO YXYIUIUTh €ro 0COObIe
CBOICTBA.

[Tpu u3roroBieHUH OETOHHBIX U3JIEUNA 3UMOM UCIIOIB3YIOTCS JBa OCHOBHBIX CIIOCO0A:
- UCTI0JIb30BaHKME BHYTPEHHETO 3araca Temjia 0eToHa;
- TOTIOJIHUTEIbHAS TI0/1aya TeIuia K 0€TOHY U3BHE.

BuayTpennuii 3amac Teria B O€TOHE CO3[AIOT IMyTEM IOJOTPEBAHUS MaTEpUAJIOB,
COCTABJISIFOIIMX OCTOHHYIO CMECh; KPOME TOTO, B TBEPJICIOIIEM OETOHE TEIJIO BBIACISETCS
MpU  XUMUYECKOW peaKIMH, MPOUCXOMA[IICH MEXIAy I[eMEeHTOM U Bojaod. OOBIYHO
nogorpesaot Boay 10 90° C wmm 3amonautent u Bogy 10 50° C. TIpu 3ToM GeTOHHAs CMeCh
TIPH BBIXOJIE M3 GETOHOCMECHTEIIS H0JDKHA UMeTh TeMrepaTypy He 6onee 40° C, Tak kak mpu
0oJiee BBICOKOW Temmeparype oHa OblcTpo rycteeT. Ilpu 3Kx30TepMHM IIEMEHTa TEIIo
BBIJICTISICTCSI TJIAaBHBIM 00pa30oM B mepBbie 3...7 cyToK TBepAeHUs. UTo Obl COXpaHUTh TEILIO
HCTIONB3YIOT TEPMOU3OJISIINI0 (MUHEpaIbHas BaTa, IEHOIIACT, OMMIIKY U T.I1.).

[IInpokoe NMpUMEHEHUE MOJYYUIH MPOTUBOMOPO3HBIC N00aBKH. OHHM CHIXKAIOT TOUKY
3aMep3aHusl BOJbI M OOECHEeYMBaIOT TBEpPJACHHE OETOHA Ha MOpO3e, XOTS U OYCHb
MemieHHoe. KommdyecTBO J00aBOK 3aBUCUT OT OXHJAeMOW CpedaHed TemIepaTypbl
TBEpJIeHUsI OETOHA:

Temmepatypa . Conepsxanue 100aBku B 6eToHE, B % OT MacChl IIEMEHTa
TBePHeHgﬂﬂieTOHa, NaCl + CaCl NaNO; K,CO;3
-5 3+0 wm 0+3 4...6 5...6
-10 3,5+1,5 6...8 6...8
-15 3,5+4,5 8...10 8...10
20 | e e 10...12
A . 12...15

Jlns coxpaHenus ynoOoykiaasiBaeMocTu O0etoHHou cmecu ¢ motamioMm (K, CO3; ) B Hee
T00aBISAIOT CYJIb(PUTHO — CIIUPTOBYIO OApTy MIM MBUIOHA]T.
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[TpouHocTh GeTOHA Ha NOPTIAHALEMEHTE C 100aBKaMU, TBEPCIOILEro Ha MOPO3€, MOXKET
OBITH ONpeieTIeHa OPUEHTUPOBOYHO 0 TAOJIHUIIE:

JobGaBku Temneparypa OTtHocHTeNbHAs MPOYHOCTH OeToHa, % oT R28
TBepaeHus, | C 7 14 28
-5 36 65 80
XJTOpPUCTHIC -10 26 35 45
COJIN -15 15 25 35
-5 50 65 75
[ToTam -10 30 50 70
-15 25 40 60
-20 22 35 55
-25 20 30 50

[Ipy nmpuMeHEeHHH MOAOTPETON BOJABI BO M30€kKaHMS «3aBapUBAHUSA» LIEMEHTA, T.€. €r0
IPEKIECBPEMEHHOTO CXBaThIBaHUSI HEOOXOIMMO COOJIOATh CJEAYIOUIYI0 OYEpPEIHOCTb
3arpy3KM MaTepuajioB B OETOHOCMECHUTENb: OJHOBPEMEHHO C 3allOJIHUTEIEM IOAAI0T
OCHOBHYIO 4YacTh BOJIbl, IIOCJE€ HECKOJbKUX OOOpPOTOB MOJAIOT LIEMEHT M 3aJMBaIOT
OCTaJIbHYK) YacCTh BOJABI B BHJE€ KOHUEHTPUPOBAHHBIX PACTBOPOB HEIMOCPEACTBEHHO B
OeTOHOCMECUTENh WIM B BOAY 3aTBOpeHHUs. [IpoloIKUTENbHOCTh NEpeMelnBaHUs
KOMIIOHEHTOB OETOHHOW CMeCHM B 3MMHHUX YCIOBHMSIX YBeIWYuBalOT B 1,5 paza mo
CPaBHEHHIO C JIETHUMH I IOJIy4eHUs: 00jIee OTHOPOAHON CMECH.

8.IlpaBuna nonbopa cocraBa O€TOHA.

[Tog6op cocraBa Oerona mpousBoasaT mo ['OCT 27006 «betonsl. IlpaBuna momdopa
COCTaBa».
[TonGop cocTaBa GeTOHA BKJIIOYAET B c€Osl ONpeiesieHne HOMUHAJIBHOTO COCTaBa, pacyer
U KOPPEKTHPOBKY pabodero cocrapa, pacuer pabounx n03upoBok. [logdop cocraBa OeroHa
JOJDKEH BBIMIOJIHATHCS J1TabOpaTopuel MpeAnpusiTUS — U3TOTOBUTENS MO YTBEPKICHHOMY
3aJIaHuI0, pPa3padOTaHHOMY TEXHOJIOTHUECKOW Ciayk0o0il »sToro mnpenmpustus. Ilpu
OTCYTCTBUU OHBIX JIOMYCKaeTCA MPOU3BOJAUTH MOJ0Op cOCTaBa OETOHA B ILIEHTPAJIbHBIX
nabopaTopuax M B APYTHX OpPraHU3ALMIX, UMEIOIIUX Ha 3TO MPaBO, MO YTBEPKACHHOMY
3a/IaHUI0 Ha MOJI00p cocTaBa OETOHA.
3agaHue H0JKHO COJIePKATh:
- HOpMUPYEMbIE TTOKA3aTeNu KauyecTBa OETOHA B COOTBETCTBUU C TEXHUUYECKUMU
TpeOOBaHUSAMU CTaHAAPTOB, TY WM NPOEKTHOU JOKYMEHTAIUH;
- IOKa3aTeIN KayecTBa OETOHHON CMECH, ITTUTENBHOCTD U PEXKUMBI TBEPACHUS
OETOHHOM CMECH U JIPyTU€ yCIOBHS MPOU3BOJICTBA, TPUHUMAEMBIE 110
TEXHOJOTMYECKON JOKYMEHTAINH, pa3pab0TaHHON B COOTBETCTBHHU C ACHCTBYIOLIUMU
CTaHJapTaMH, HOPMaMH U NPAaBUIIAMU;
- IOKAa3aTeau OJHOPOJHOCTH MPOYHOCTH OETOHA BCEX BUAOB U MNIOTHOCTH OETOHOB, a
TaKXe€ COOTBETCTBYIOIIUN UM CPEJHUN YPOBEHD ITPOYHOCTH U IUNIOTHOCTH,
IJJAHUPYEMBIN HA IPEACTOSIIMN NEPUOL;
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- OIrpaHN4YCHU 110 COCTABY OeToHa U IMPUMCHCHUIO MATCPUAJIOB JIsA €I'0 IIPUT'OTOBJICHU,
YCTAaHOBJICHHBIC HOPMATUBHO — TEXHUYECKOM U TEXHOJIOTHUYECKOM I[OKYMGHTaHHCﬁ.

CocraB OeToHa cleayeT MOAOMPATh WUCXOMAS W3 CPEIHETO0 YPOBHS TPOYHOCTH, a IS
JIETKOTO — ¥ TUIOTHOCTH O€TOHa. 3HAYCHUS CPETHET0 YPOBHS MPOYHOCTH W TJIOTHOCTH IS
nmogbopa coctaBa Oerona mnpuamMmaroT mo ['OCT 18105 m I'OCT 27005 c yderom
(dakTHUeckoil OIHOPOJHOCTH OeToHa. Jlnsi ciydaeB, Korja OTCYTCTBYIOT JaHHBIE O
(akTH4eCcKO OJHOPOJHOCTH O€TOHa, CPEIHHM YpPOBEHb MPOYHOCTH BBIYHUCIAIOT IO
tpedyemoirt mpouHoctu ('OCT 18105) ana GeTroHa NaHHOTrO Kiacca WIM MapKu Mpu
korddunrienTe Bapuanuu paBHoMm 13,5 % mnsa Tspkenoro u serkoro 0eroHoB. CpegHuit
YPOBEHb IJIOTHOCTU B 3TOM ClIy4ae MPUHUMAIOT paBHBIM Mapke O0€TOHa MO MIOTHOCTH.

[Tog6op HOMHUHAILHOTO COCTaBa OETOHA MTPOU3BOJIST MO CIEAYIONIUM dTaNaM:

1. BriGop u onpeneneHne XxapakKTEPUCTUK UCXOIHBIX MaTEPHUAJIOB JIJisi OETOHA;

2. Pacuer HayaJIbHOrO COCTaBa;

3. Pacder mOmMOSHWTENBHBIX COCTABOB OETOHA C TMapaMeTpPamH, OTIUYAIONIUXCS OT
MPUHATHIX B HAYaJILHOM COCTaBE B OOJIBIIYIO UM MEHBIIIYIO CTOPOHY;

4. W3roroBneHue MPOOHBIX 3aMECOB HAYaJILHOTO U JOMOJHUTEIBHBIX COCTABOB, OTOOP
npo0, UCIbITAaHUS OETOHHON CMECH, M3rOTOBJICHUE OOpa3lloB U UX UCIBITAHHUE IO
BCEM HOPMHPYEMBIM IMOKA3aTENISIM KaueCTBa,;

5. OOpaboTka TMOJYYEHHBIX pE3YyJbTATOB C  YCTAHOBJICHHUEM  3aBHUCHUMOCTEH,
OTPAXAOIIUX BJIUSHUE I[MAPAMETPOB COCTaBa Ha HOPMHUPYEMbIE TOKa3aTeIu
KauecTBa OCTOHHOM cMecH W OeToHa M TPEJAHA3HAYCHHBIX Il Ha3HAYCHUS
HOMHUHAJIBHOTO, a TAK)KE Ha3HAYCHUSI K KOPPEKTUPOBKU PabOUYUX COCTABOB OETOHA;

6. HasnmaueHme HOMHUHAJIBHOTO COCTaBa O€TOHA, OOCCIEYMBAOIICTO ITOJYyUYCHHUE
O0eToHHON cMmecu U OeToHa TpeOyemMoro KadecTBa MPU MHUHUMAIBHOM PacXoje
BSDKYIIETO.

Marepuanbl, TpUMEHsEMblE I MOJ00pa COCTaBa, JOJDKHBI COOTBETCTBOBATH
TpeboBaHUsIM cTaHAapTOB Wiu TY Ha 3TU MaTepuaiabl. AKTUBHOCTh IIEMEHTa NMPUHUMAETCS
1o ero (paktuueckoil mpoyHoCTH. JlomyckaeTcs aKTUBHOCTh IIEMEHTa JJIsl pacyeTa cocTaBa
IIPUHAMATh PABHOM €ro rapaHTUPOBAHHOW MApKH.

HauanbHplli cocTaB 0O€TOHAa pPacCUUTHIBAIOT MO (PAKTHUUECKUM XapaKTepUCTHKAM
HCXOJHBIX MaTeprajioB B COOTBETCTBUHU C METOJIMKAMU, TTOCOOUSIMU UJIU PEKOMEHIAIIUSIMU
HHWMU, yrBepKI€HHBIX B YCTAaHOBJIIEHHOM MOPSJIKE.

JIOTIOJIHUTENIbHBIE COCTABBI PACCUUTHIBAIOT MPU U3MEHEHUU BApbUPYEMBIX MTOKa3aTeseH B
OOJBITYI0 WJIM MEHBIIYI0 cTOpoHy Ha 15...30 %. KonmudyecTBO MOMOJHUTETHHBIX COCTABOB
M0 Ka)XXJI0MY TTapamMeTpy JOHKHO ObITh HE MEHEE JIBYX.

B xauecTtBe BapbupyemMoro mokasartessi IpUHUMAIOT, Kak npaBuio, B/I] oTHomenue, HO
MOTYT UCIIOJIb30BAThCS: JOJIS TTeCKa B CMECH, PACX0]l JOOABKH U T.II.

ITo pe3ynbpTaTaM npoBeaeHUs MPOOHBIX 3aMECOB U TOCJIE MOIyUYeHUs OETOHHON CMeCH C
HOPMHUPYEMBIMU  XapaKTepUCTUKaMHU  (yA0O0OYKJIAIbIBAEMOCTh W T.[I.) ONPEICISIOT
(daxkTrueckuit pacxoj MarepuasioB. s sToro OGeroHHyro cmech ymioTHsAT no ['OCT
10181.2 (B MepHOM HWJIMHAPUYECKOM COCYJ€) U PACCUMTHIBAIOT (PAKTUUECKUN PacXoj
MaTepuaioB Ha | M° 6eToHa o popmyire:

1L = (mey, /Sg )0
H = (HHCM. /Sg )*gn;

U—l = (HHCM. /Sg )*gLLI ;
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B = (1W1ey, /S5)*0
I'me I, ILII,B — pacxom cOOTBETCTBEHHO IIEMEHTA, TIecKa, MEeOHs, ¥ BOJIbI, B Kr/M ;
Ou» Ui, 0w, Os - Macca COOTBETCTBEHHO LIEMEHTA, [1€CKa, EOHs, U BOJBI 3aMece, KT
I, — IVJIOTHOCTH OETOHHOM CMECH, KT/M;
Sy - cymmapHas Macca BCEX MaTepHalloB B 3aMece

N3 Bcex 3amMecoB M3rOTaBIMBAIOT KOHTPOJIbHBIE OOpaslibl M OMPEAEISIOT MPOYHOCTb.
Pexxum TBepaeHUs: 00pas3lioB JOJKEH COOTBETCTBOBATH PEXUMY TBepieHus uznenuit. Ilo
pe3yibTaTaM HCHbITAHUA OETOHHOM cMecu U O€TOHa CTpOAT TpaduK 3aBUCUMOCTHU
IIPOYHOCTU OeTOHa OT OcHOBHOrO mapametpa (o0brgyHo B/II). Ilo HaiineHHOMY OCHOBHOMY
napamMeTpy MpOBEPSIOT COOTBETCTBHE COCTaBa JAPYIMM HOPMHUPYEMBIM TOKa3aTessiM
KauyecTBa (HarpuMep INIOTHOCTH, BOJOHETIPOHUIIAEMOCTH, MOPO30CTOMKOCTH U Jp.).

[Ipy TNONOXKUTENBbHBIX pe3yJbTaTax MCHOBITAHUA MOJ0OpaHHBIM cocTaB OeToHa
MPUHUMAIOT 32 HOMUHAJIBHBII M Ha3HayaroT ero pabounm. Ha3Hadyenune HOBOro padboyero
CcOCTaBa MPOMU3BOJAT, €CIH IO JAHHBIM BXOAHOTO KOHTPOJIS YCTAHOBJIEHO H3MEHEHUE
KauyecTBa MOCTYNMUBIINX MaTEPHAIIOB Ha:

- 25 xr/cM® - (paKTHUCCKOI IPOYHOCTH [ICMEHTA;

- 1,5 % - HOpMaJIbHOM TYCTOTBI IEMEHTHOI'O TECTA;

- 1,5 % - comeprkaHKe WIUCTBIX, TTIMHUCTBIX U MBUICBUIHBIX YAaCTHII;

- 50 Kr/M® — HACBITTHO# ITOTHOCTH MIOPHUCTOTO 3AMONHATEIIS.

KoppektupoBky pabouero cocraBa mpOU3BOISAT, €CIIM MO JaHHBIM BXOJHOTO KOHTPOJIS
KayecTBa 3aloJHUTEICH W ONEpallMOHHOTO KOHTPOJS IPOU3BOJCTBA YCTaHOBJIECHO
M3MEHEHHUE KayecTBa MaTepralioB WM OETOHHOW cMecu OoJiee YeM Ha:

- 2 % coneprxaHue Mecka B 1meOHe WiTd IeOHS B ITECKE;

- 0,5 % - B1a)XHOCTH 3alOJIHUATEIIEH;

- 5 ¢ — %KeCcTKOCTH OETOHHOMN CMeCH;

a TaKxe, ecllu:

- (akTuyeckas MNPOYHOCTh O€TOHa HIKe TpeOyeMoil WM BBIIE BEpXHEU
npenynpenuresnsHon rpanunsl o I'OCT 18105;

- (pakTHYECKasl INIOTHOCTH JIeTKoro 0etoHa Bhiiie Tpedyemoit mo I'OCT 27005.

Ha3nauenne u KOppEKTHPOBKY pabOYUX COCTABOB MPOHU3BOJIAT C YYETOM 3aBUCHMOCTEH
MEXIy TMapaMeTpaMu cocTaBa OeToHa UM CBOMCTBaMH OeToHa W OETOHHOW CMecH,
YCTaHOBJICHHBIMU TIPH TIOJI00PE HOMUHAIBHOTO COCTaBa.

Jlo3upoBKM MaTepraioB Ha 3amec (Ha 00beM cMecuTesl) (IIeMeHTa, 3aM0JIHUTEIIEH, BOIbI
1 100aBKH) paCCYUTHIBAIOT IO opMyIie:

Di =V* Pi , TAC
D;— no3a i — Toro maTepuasa 1o macce, Kr;
P;— pacxoq i — Toro MaTepuana B paGoueM 06beMe CMECH IO Macce, KI/M® ;
V — 00beM 3ameca, M,
JlommyckaeTcsi 1O3UPOBKH Kak M0 Macce, TaK U Mo 00beMy.
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8.1. [IpoexkTpoBaHue COCTaBa TAKEIOTO OETOHA.

[IpoexTupoBaHue cocTtaBa O€TOHA MPOBOAUTCS TIO PACUECTHO-IKCIICPUMEHTATHLHOMY
MeTOoay, TmpemnaraeMomy «PyKOBOJICTBOM 1O MPOEKTHUPOBAHUIO COCTAaBOB TSIKEIOTO
o6etona» (M., Crpoitmzaart, 1979 1.).

Jlist pacdera cocTaBa TSKEIOT0 OETOHA HEOOXOIUMO HWMETh CIEIYIONIUE TaHHBIC:
3alaHHyl0 Mapky OetoHa R; TpeOyemyro YKIaJIbIBaeMOCTh OETOHHOM cMecH,
omnpenensiemytro ocagkod konyca (OK, cm), nmubo xectkocthio (K,c), a Takxke
XapaKTEPUCTUKY HCXOJIHBIX MaTE€pHaliOB — BHUJ U AKTUBHOCThH lleMeHTa R, , HaChIHYIO
IUIOTHOCTh COCTABJISIFOIIUX: IIEMEHTA, NecKa, meOHs (rpaBus) U UX UCTHUHHbBIC IJIOTHOCTH,
NYyCTOTHOCTh IE€OHS WM TpaBus, HAUOOJBUIYI0 KPYMHOCTh WX 3€PEH M BIIAXKHOCTh
3aII0JIHUTEIIEH.

Cocra  OetoHa I OpPOOHBIX  3aMECOB  PACCUMTBHIBAIOT B CIIEIYIOIIEH
MocJaeA0BaTEILHOCTU: BhIYUCAIOT B/I] oTHOIIEHHE, pacXo/ BOJIbI, pacXxo/ 1IeMEeHTa, Mocye
4Ero OMPEeIeNISIIOT PACXO/] KPYITHOTO M MEJIKOTO 3aIONHATENS Ha | M° GETOHHOI CMECH.

BogonementHoe otHomenue B/L] BbramciAoT ucxoas u3 TpeOyemMoil Mapku O€ToHa,
AKTUBHOCTH IIEMEHTa U C Y4YE€TOM BHJA M KayeCcTBa COCTABISIONIMX IO CJICAYIOIIUM
dhopmynam:

Jl1s1 GETOHOB C BOAOLIEMEHTHEIM oTHOoIeHueM B/ > = 0,4
B/LI=A*Ry/(Rs+ 0,5 A *Ry)
Jlnst 6eTOHOB ¢ BOJIOLIEMEHTHBIM oTHOIIeHHeM B/1] < 0,4
B/LI=A1*R,/(Rs—0,5* AL * Ry), rue

Rs— mapka GeroHa, Kr/cm?

R, — aKTHBHOCTb LIEMEHTA, KI/cM

A u Al — xo>hduIMEHTHI, YUYUTHIBAIOIINE KA4Y€CTBO MAaTE€pPUAIOB, MPUHUMAIOTCS TIO
Ta0IuIIE:

KauectBo 3amonnurenei u neMenTa A Al
BricokokadyecTBEHHBIE 0,65 0,43
PsanoBrie 0,6 0,4
[ToHmXeHHOrO KauecTBa 0,55 0,37
[Ipumeuanue:

1. K BBICOKOKAYECTBEHHBIM MaTepHajiaM OTHOCATCS IMeOCHb M3 TUIOTHBIX
TOPHBIX MOPOJ BHICOKOW MPOYHOCTH, TIECOK ONTHMAIBHONW KPYITHOCTH U
MOPTJIAH/IIIEMEHT BBICOKOW aKTUBHOCTH 0e3 J100aBOK WM C
MUHHUMAJIbHBIM KOJIMYECTBOM J00ABOK, 3alOIHUTENN JOJKHBI OBITH
YUCTHIC U (PPAKIIMOHHEIE.

2. K psanoBeIiM MaTepuansamM OTHOCSITCS 3allOJIHUTENN CPEIHETO KauecTBa, B
T.4. TpaBUW, TMOPTIAHALEMEHT  CPEAHEH  AKTUBHOCTH  WIIH
BBICOKOMAPOYHBIN MITAKOMOPTIAAHAIICMEHT.

3. K marepuanam MOHMKEHHOTO Ka4€CTBA OTHOCSITCS 3alIOJHUTENHN HU3KOM
POYHOCTH, MEJIKUE MECKH, [IEMEHT HU3KOW aKTUBHOCTH.

3

Pacxon Bonbl (BOJOMOTPEOHOCTH), J/M~ , OPUEHTUPOBOYHO OMPEACNSIOT HCXOAS U3
3aJlaHHON yJ000YKJIaJAbIBAEMOCTH OETOHHOM CMECH MO TabJjuile, KOTOpas COCTaBlIEHA C
Y4€TOM BUJIa U KPYITHOCTHU 3€PEH 3aMOTHUTEIS:
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Pacxo/1 BOJIBI, 7I/M° IIPH KPYITHOCTH, MM Ha 1 M° 6eToHa
XKectkocTp S— -

oo | OKeem 0 T20 | 40 | 70 | 10 | 20 | 40 | 70
31 --- 150 | 135 | 125 | 120 | 160 | 150 | 135 | 130
30...21 --- 160 | 145 | 130 | 125 | 170 | 160 | 145 | 140
20...11 --- 165 | 150 | 135 | 130 | 175 | 165 | 150 | 145
10...5 --- 175 | 160 | 145 | 140 | 185 | 175 | 160 | 155
1..4 190 | 175 | 160 | 155 | 200 | 190 | 175 | 170
5...9 200 | 185 | 170 | 165 | 210 | 200 | 185 | 180
10...15 215 | 205 | 190 | 180 | 225 | 215 | 200 | 190
12...16 225 | 220 | 205 | 195 | 235 | 230 | 215 | 205

[Tpumeuanue: Tabnuila cocTaBiaeHa Jjisl IEMEHTa C HOpMaJIbHOU IrycToToM Tecta 26...28 %
U necka My, = 2.

IIpy W3MEHEHMHM HOPMAJIBHOM TyCTOTHI IIEMEHTHOIO TECTa Ha KaXKIblil IPOLEHT B
MEHBIIIYIO CTOPOHY PACXOJ BOIBI CIICAYET YMEHbIIATh Ha 3...5 J/M°, B GONBIIYIO CTOPOHY —
yBEIMYMBAaTh Ha TO K€ 3HaueHue. B ciyyae M3MeHeHUs MOIyJsl KPYHHOCTH IIECKa B
MEHBIIYI0O CTOPOHY Ha Kaxnaple 0,5 ero 3HayeHHss — HEOOXOJUMO YBEJIMYMBATh, a B
GOJBIIIYIO CTOPOHY — YMEHBIIATH PACXOJ] BOJBI Ha 3...5 /M’ .

Eciu npuMeHSIOT MecoK ¢ BOJONOTPEOHOCThbIO cCBBIIE 7 %, TO pacxol BOJIBI
YBEJIMYMBAIOT Ha 5 JI. HA KaX]IbIi POLEHT YBEJIMUYEHUS BOJIONOTPEOHOCTH, €Ciu HIKe 7% -
TO YMEHBIIAIOT Ha 5 J1. 3a Kaxabld npoueHt. [Ipu pacxone uementa cpaiiie 400 Kr pacxon
BOoibI yBenmunBaroT Ha 100 1. Ha kaxzasie 100 Kr. ieMeHTa.

BogonorpeOHOCTh necka U medHsI MOKHO MOCYUTATh M0 METOAUKE, IPEII0KeHHOH B (1,
cTp.42).

[To pacxomy BoAbI OnpeaensieTcsl pacXo/ LIEMEHTa:

=B/ (B/L)

Ecin pacxoj EeMeHTa Ha | M° GeTOHAa CHHMKACTCS MEHbIIE MHUHMMAIBHO JOMYCTHMOTIO
(cm. Tabnuily), TO U3 YCJIOBHS TOJIYYEHHS IJIOTHOTO HEpaccIamBaeMoro OETOHa pacxoj
LEMEHTa YBEJIMUMBAIOT JJO HOPMbI UJIU BBOJAT TOHKOMOJIOTYIO 100aBKY:

MuHUManbHBIA pacxo [IEMEHTA, Kr/M° , TPA KPYTIH.
CMeCB 3aI10JI.

10 20 40 70
Oco00 xectkas (2K>20c) 160 150 140 130
Kecrtkas (K=10...20c) 180 160 150 140
Manonoasmxuas (K=5...10) 200 180 160 150
[Toasuxnas (OK=1...10cm) 220 200 180 160
Ouens nonsmwkHast (OK=10...16cm) 240 220 210 180
JIutas (OK>16Cm) 250 230 200 190
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[Ipumeuanue: xKECTKOCTh YKa3aHa Mo CTaHAAPTHOMY BUCKO3UMETPY.

B kauecTBe TOHKOMOJOTHIX J00ABOK PEKOMEHIYETCS HCIOJB30BaTh MOJOTYIO 301y,
MOJIOTBIN KBapIIEBhIN TIECOK, M3BECTHIKOBYIO MYKY H JIp.

J1J1st 5)KOHOMHYHOTO PacXoJ0BaHUS IIEMEHTa HEOOXOAMMO, YTO ObI €T0 MapKa MPEBhIIIaa
3a/IaHHYI0 MapKy O0eToHa (cM. 1. 2). Pacxon 3amonHuTeneit (rmecka, 1meoHs Wik rpaBus), KT
Ha M° GETOHA BBIYUCISIOT MCXOMIS U3 ABYX YCIOBHIA:

3 .
- cyMMa abCOJIIOTHBIX 00bEMOB BCEX KOMIIOHEHTOB OeTOHa paBHa 1 M~ YIUIOTHEHHOMU
OCTOHHOM cMecH, T.¢.:

(W, ) + (B/mn, ) + (/i ) + (W(D)/mnyey ) =1 (A)

- LIEMEHTHO — II€CYAHbId PACTBOP 3AMOJHSAET MYCTOThl B KPYIHOM 3alOJHUTENE C
HEKOTOPOM Pa3aBHKKOM 3€pEH, T.€.:

(W) + B/ ) + (I, ) = Vinry * Q * (Wi ) (B)
rae Q — koahuLMeHT pa3IBIKKA 3epeH meOHs (TpaBws).

Koadgdunment pa3aBukku 3epeH 1mieOHs (TpaBus) NPUHUMAETCS 1O TaOiuile B
3aBHCHMOCTH OT Pacxoa rieMenTa Ha | M° GetoHHO# cMecH u B/L] oTHOmEHHS:

Pacxon OnTumanbHoe 3HaueHus koddd. Q npu B/I]

LeMeHTa, KI/M° 0,4 0,5 0,6 0,7 0,8

250 --- --- 1,26 1,32 1,38

300 --- 1,3 1,36 1,42 ---

350 1,32 1,38 1,44 --- ---

400 1,4 1,46 --- --- ---

500 1,5 1,56 --- --- ---

[Ipumeuanue:

1. Mpu gpyrux 3Hauenusx I u B/ xoadpdumment Q HaxomsT
VHTEPIIOIALEN

2. 3nauenus korpduurenta Q gaHbl MPU BOJONOTPEOHOCTHU MECKa PAaBHOM
7%; ecnu BOJONMOTPEOHOCTh UCIIOIB3YEMOr0 MEJIKOTO necka 6osee 7 %,
kodppunrent Q ymenbmarT Ha 0,03 Ha KaXAbIi TPOLICHT YBEIUUCHUS
BOJIOMIOTPEOHOCTH, €CJIM BOJONOTPEOHOCTh KPYITHOTO niecka MeHee 7 %,
kodppunment Q yBenumuuBaeTcs Ha 0,03 Ha KaXIbId TPOIEHT
YMEHBILIEHUS BOAOMIOTPEOHOCTH TIECKa.

JIyist sKeCTKHX OETOHHBIX CMecei IpH pacxoje nemenTa Menee 400 kr/m° kosdduument Q
cineayet npunumath 1,05...1,15 (B cpennem 1,1). Menbiiee 3nauenne — 1,05 npuHumaeTcs
B CJIy4ae KCIOJIb30BAHUS MEJIKUX MECKOB.

Pemas coBmecTHO ypaBHeHus Au b, Haxomar dopmyny nans ompeneneHus pacxoia
meGHst (rpaBusi) B KT Ha | M° GeToHa:
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(1) = 1/[(Q*V () My ry ) + (1/Myry )]

Tocie ompeeneHnst pacXoa MebHs (TPaBHst) PACCIMTHIBAIOT PACXO [IECKA, KT,/M° :
1= [1 - (H/HHH + B/HHB + H—[(r)/nﬂm(r) )] BRI GV

[Tocne BhIMOTHEHUS! pacyeTa cocTaBa 0€TOHa TOTOBST MPOOHBIN 3aMec U OMPENEIISIOT €ro
MOJIBMXKHOCTh WJIM KECTKOCTh. Ecniu OeToHHas cMech MOMy4YnsIach MEHEe MOJBUKHOM, YeM
TpedyeTcs, TO YBETUYUBAIOT KOJIMYECTBO LIeMeHTa nopuusamu 1o 10 % nepBoHavanbHOTO U
n00aBisAOT B cooTBeTcTBUM ¢ B/L] HeoObxoanmoe komudyecTBO BoJbl. B ToM ciyuae, korna
MOJABMKHOCTh CMECH TMOJIy4HIach 0oJiee TpeOyeMol, 100aBIIIOT HEOOJbIIUMHU MOPIUSIMU
MECOK Y KPYMHBIN 3aM0JTHUTENb, COXPaHSISi COOTHOILIEHUE UX MOCTOSIHHBIM.

Jlist yTouHEeHHs cocTaBa OETOHA PEKOMEHAYETCS TOTOBUTH IO J1Ba MPOOHBIX 3ameca Mpu
m3menennn B/I Ha 15..30 % B Oo0ibIIyI0 CTOPOHY M COOTBETCTBEHHO JIBa 3ameca — B
MEHBIIYIO CTOPOHY. JIJIsl ATUX YeThIpeX AOMOJHUTEIbHBIX COCTABOB MPOU3BOAAT pPacyer
AQHAJIOTUYHO TPUBEJCHHOMY BbIIIE. 3aTeM M3 OCETOHHBIX CMEced KaXXJI0ro 3ameca
M3TOTaBJIMBAIOT MO TPU KOHTPOJBHBIX 00pa3iia, KOTOPhIE UCIIBITHIBAIOT HA CoKaTHE yepes 28
CYT. HOpMaJlbHOTO TBepaeHus. [1o pesynbraTam ucnsitanuii ctpost rpadpuk Rg = f( B/L), mo
KoTtopoMy BeiOupatot B/1], oGecrieunBaroiiee noxydeHrue 6€ToHa 3aJaHHON MapKHu.

IIpumep. Onpenenuts coctaB 6eTona mapku M 300 mpu xkecTkocT OeTOHHOU cMmecH 15
10 CTAaHJAPTHOMY BUCKO3UMETPY.

Marepuanbl: TOPTIAHAIEMEHT aKTUBHOCTBIO 375 KT/cM® , AICTHHHOM IIOTHOCTHIO 3100
Kr/cM® , TIECOK CpelHel KPYIHOCTH ¢ BOJOMOTPEOHOCTHIO 7 % M MCTHHHOM IIOTHOCTBIO
2630 Kkr/cM’ , TpaHUTHBIHA IE6EHb KPYMHOCTBIO 40 MM, ImycTOTHOCTBIO 0,43, HACHITHOI
mIoTHOCTEI0 1480 kr/cM® W MCTHHHOM mIOTHOCTBIO 2600 kr/em® . OnpenensieMm
BOJIOLIEMEHTHOEe oTHoIeHue s B/1 >= 0,4:

B/I1=A * Ry /(R6 + 0,5A * Ry)

B 3aBrucHMOCTH OT KauecTBa MaTepUAIOB MO TaOIHIIE MPUHUMAEM KOI(P(ULIUEHT

A =0,6, Torma
B/I1= 0,6 * 375 /(300 + 0,5%0,6 * 375) = 0,54

[To Tabnuiie ompenensieM pacxod BOJIBI JUIsl TaHHOW KECTKOCTU U KPYMHOCTH IIEOHS —
155 .

OnpenensieM pacxo[ [IEMEHTA:

I = B:B/I1/ 155:0,54 = 287 kr/m°

KoaddhumueHT pazaBmKKy 11 KECTKOM 0€TOHHON cMecH pruHUMaeM paBHbIM Q = 1,1,

Onpenensem pacxo MeOHS:

I = 1/[(Q*V /My ) + 1/mumg] = 1/[(1,1*0,43/1480) + 1/2600] = 1428,6 KI'/m®

OnpenensieM pacxo] necka:

IT = [1-(L/my + B/ + W/moy )] * mong = [1-(287/3100 + 155/1000 + 1428,6/2600)]*2630
= 534 xr/m°

PacueTnas Macca OETOHHON CMeCH COCTaBIISIET:

[+ B + IT + LI = 287+155+1429+534=2405 kr/m°

8.1.1. [ToxGop cocraBa TsxKEIO0r0 OETOHA MO TAOIUIIAM.

Jlns monbopa coctaBa 6eTOHA B IEPBOM MPUOIMKEHIUH MOKHO UCTIOTIb30BaTh TAOIHIIBI.
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OntumanbHOE COJIepKaHNUE MECKA B CMECH 3alIOJTHUTENCH:

(]

Pacxon 1uemenra, | ['paBuii ¢ KPyIHOCTBIO: [I{eOeHb ¢ KPYIHOCTBIO:

Kkr/m° 10 20 40 10 20 40
200 0,42 0,4 0,38 0,45 0,43 0,41
300 0,4 0,38 0,36 0,43 0,41 0,4
400 0,38 0,36 0,35 0,4 0,38 0,37
500 0,36 0,35 0,34 0,38 0,36 0,35

Pacxox nnemMenTa Jy1st TSDKeJoro 6eToHa ¢ OTIYCKHOM MPOYHOCTHIO 70 %o:

Kitacc 6erona Mapka Pacxoj1 LeMeHTa, KI/M° 1U1st cMeceii ¢
IO HPOYHOCTH OCMCHTA 0CaJIKOM KOHyca, CM KECTKOCTBIO, C
Ha cRatie 5-9 1-4 5-10 11-20
B 7,5 300 240 220 200 180
B 10 300 265 240 225 210
B 12,5 300 290 265 250 230
B 125 400 265 230 220 210
B15 300 320 290 275 255
B 15 400 275 250 240 220
B 15 500 240 220 210 200
B 20 300 385 350 330 300
B 20 400 330 310 290 265
B 20 500 295 275 255 235
B 25 400 395 355 335 310
B 25 500 335 310 290 265
B 30 400 455 405 380 355
B 30 500 395 355 335 310
B 35 500 455 405 380 355
B 35 550 425 390 366 335
B 35 600 405 370 345 320
B 40 500 520 470 440 415
B 40 550 495 450 420 395
B 40 600 465 420 395 370
B 45 550 570 505 470 430
B 45 600 530 470 435 400
[Tpumeuanue:

1. Pacxon nemeHTa aaH ajisi 0eToHa Ha meOHe KPYMHOCThIO 5...20 MM, Tecke
My, 2,1, moprmananeMeHTe ¢ HOpPMaiabHOM rycrorod 25..27 %, mnpu
oOIIel ITMTETFHOCTH TETIOBOM 00padoTku 12 4 u Gonee.

[Ipy WHOM KOJHMYECTBE MAaTEPUAIOB WM HM3MEHEHUH TEXHOJOTUU TPHUMEHSIOTCS
cnenyronye KodhPuImeHTs pacxoa IeMeHTa:
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- IPUMEHEHHE TPaBUsl BMECTO IIEOHS 0,91...1,0
- U3MEHEHUE KPYITHOCTH 3an0JIHATENS], MM: 10 1,1
20 1,0
40 0,93
70 0,9
- COJIep KaHME 3€pPEH JICHIaIHOMN U
uriioBaro ¢Gopmsl B iebHe. % meHee 25 0,98
25...35 1,0
Ooiee 35 1,03
- MCII0JIb30BAaHUE IIEOHS TOHWKEHHOU
IPOYHOCTH U IPOOJIEHHBIX IECKOB 1,05
- MOZ1yJIb KPYITHOCTH IECKA: 2,1 u 6onee 1,0
1,5..2 1,05
menee 1,5 1,07...1,12

- HHOBBIIIICHHOC COACPKAHUC IMBIJICBUAHBIX U

TJIMHUCTBIX YaCTHIL 1,05
- COKpaIleHue JUTUTSIBHOCTH TEIIIIOBOM
00paboTKH J10: yac 10...11 1,02...1,05
8...9 1,03...1,1
MeHee 8 1,07...1,15

Jlns ydyera uM3MEHEHMs BUJA M MapoOK ILIEMEHTAa, AKTMBHOCTH, HOPMAJIbHOW T'yCTOTBI
IIEMEHTHOTO TeCTa MPUMEHSIOTCA cieayrmue KodQUIMEHTH HW3MEHEHUsl pacxoja
LIEMEHTA:

N3meHeHHbIE XapakTEepUCTUKHU LIEMEHTA 3HayeHus
IapaMeTpbl IEMEHTA K03 puIeHTOB
1 2 3
Mapka nemenra 300 1,15
400 1,0
500 0,88
550 0,8
600 0,71
Bun nemenTa YucTo KIMHKEPHBIN MOPTIaHIIEMEHT 0,92...0,97 *
[TopTnananemMenT 1,0
[1l1akonopTiaHIlIeMEHT 1,05
[Tpu u3meHennmn Meunee 25 0,92..0,97 *
HOPMAaJIbHOM T'YCTOTBI 25...27 1,0
IIEMEHTHOTO TecTa, % 28...30 1,03...1,08 **
6onee 30 1,05..1,12 **
IIpn n3smenennn Mapka nemeHnra
AKTUBHOCTU LIEMEHTa 300 | 400 | 500 | 550-600




(]
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(Ry ,kr/em”) <21 <25 <29 <34 1,07
-21-+24 | -25-+28 | -29-+32 -34-+38 1,0
>24 >28 >32 >38 0,93

*

- YBEJIMYHMBAETCS C YMEHBIIICHHEM Kjlacca 0eToHa
** - yBEeJIMUMBACTCS C MOBBIIICHUEM Ki1acca OETOHa.

Jlns  ydera pacxoia IIEMEHTa B TSDKEJIOM O€TOHE MPHUMEHSIOTCS —CIEAYIOIINe
KO3 (DUIIMEHTHI, B 3aBUCUMOCTH OT OTIYCKHOW mIpoyHocTu OetoHa mpu TBO (temmo —
BJIAYKHOCTHOM 00paboTKe):

Kiacc npounoctu KoaddurmenTs! npu oTIryckHOM TPOYHOCTH, %o
Ha CKaTuc 50...60 70 80...85 90 100
B 15...B20 1 1,04 1,08 1,12 1,2
B25...B40 1 1 1,12 1,2 1,3

8.2. OcoOEHHOCTH TPOCKTUPOBAHUS BEICOKOIIPOUHOTO OETOHA.

Jlmst  ToJTydeHus] BBICOKOMPOYHBIX OETOHOB HEOOXOIMMO BBITIOJIHATH CICAYIOIINAE
YCIIOBHSL:

- MPUMEHEHHE BBICOKOTIPOYHBIX IIEMEHTOB U 3aITOTHUTEIICH;

- IPEJIETHbHO HU3KOE BOJIOIIEMEHTHOE OTHOIIICHHE;

- BBICOKHH, MIPEICIBHO JIOMYCTUMBIN PACXOJI [IEMEHTA;

- IPUMEHEHHE CYNEePIUIacCTU(PUKATOPOB U KOMILUIEKCHBIX 100aBOK;

- 0COOCHHO TIATeNIbHOE TIEPEMENIMBAHUE U YIITIOTHEHHE OETOHHOM CMecH;

- co3/1aHKe HanboJiee OIaronpUsITHHIX YCIOBUM TBEpACHHS OE€TOHA.

JI71s1 BBICOKOTIPOUYHBIX OETOHOB CJIEAYET MPUMEHSTh LIEMEHThI ¢ BHICOKOM aKTHUBHOCTBIO
(R > 50 MITa), c HU3KMMH 3HAYCHNUSMH HOPMAJIBHOH T'yCTOTHI. J{71s n3aenuii 6e3 TeroBoi
00pabOTKN PEKOMEHAYIOTCS IIEMEHTHI ¢ TTOHMKEHHBIM cofiepkanarieM C3 A u C3 S meHee
50 %.

3anoJIHUTENH JOJIKHBI OBITh YUCTHIE, 00J1a/1aTh XOPOIIMM 3€PHOBBIM COCTABOM M HU3KOU
MTYCTOTHOCTBIO.

Bricokass MJIOTHOCTP M NPOYHOCTH OETOHA JIOCTUTAeTCS MPUMEHEHHEM TMpeeIbHO
HU3KOT0 BojgonieMeHTHOTo oTHOoMmeHus — B/ < 0,4 (o6srano 0,3...0,35).

[Tpu Huskux B/I] u yBenmdenun pacxoma rementa Boirie 400 Kr/M° HapylIaeTcsl 3aKOH
MOCTOSTHCTBA BOJIOMOTPEOHOCTH OETOHHOM CMECH, T.€. NIJISi TIOJYYCHHS PaBHOTIOBHKHBIX
cMeced TPHUXOAMWTCS YBEITUYMBATH PAcXoi BOJbI, a YTO ObI COXpaHWUTh MOCTOSHHBIM B/I]
UIyT Ha YBEJIMYEHUE pacxoaa leMeHTa. [Ipum yBelMueHHH pacxolia IIEMEHTE CBBIIIE
550...600 Kr/mM® IPOYHOCTH MPAKTHYECKH HE MOBBIIACTCS. JUIs COXPAHEHHS MOCTOSHCTBA
BOJIONIOTPEOHOCTH OeTOHHOM cMecu PEKOMEHTyeTCsl UCIIOJIb30BAaHUE
CynepIiiacTu(UKaToOpoB, YTO JAET MOJOKUTEIbHBIN 3ddexT npu pacxoae uementa g0 550
Kr/M° . MaKCHMAambHBIH PAacXO ISl OOBIMHOTO MOPTIAH/EMEHTA He JODKCH MPEBBIIATH
400 xr/m® . MakcuManbHO JTOMYCTUMBIN pacxon neMmenTa — 550 KT/MS .

Haunyumumu ycinoBusiMH TBepJieHUsI O€TOHa SIBISIOTCS HOpPMAaJIbHBIE: TeMIiepaTypa
(20...25° C) u Bnaxnocts 100%. TemioBylo 06pabOTKY CIEayeT MPHMEHSTh ¢ 6ojee
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JUTTENbHON MpEeABApPUTEIHHON BBIIEPKKOW M MATKMMHU peXUMaMH IMojaorpesa (He Oosee

50...60°C).

8.3. OcoOEHHOCTH MPOSKTUPOBAHUS METKO3EPHUCTOTO OETOHA.

CBoiicTBa MEJIKO3EpHUCTOTO OETOHA XapaKTepHU3YIOTCS TaKUMHU ke (aKTopaMmH, Kak U
TspKenoro OeroHa. OpHakKo OTCYTCTBHME KPYITHOTO 3aIllOJIHUTENS Bje4YeT 3a coOou
yBEJIMYEHHE BOJAOIMOTPEOHOCTH OCTOHHOM CMECH, a JIUIS MOJYyYEHHUsI PaBHOMPOYHOTO OEeTOHA
U PaBHOIOABIIKHOM OETOHHON cMecH Bo3pacTaeT pacxona nemeHta Ha 20...40 %. s
COKpallleHHusl pacxojia IIeMEHTa HEOOXOJMMO IPUMEHSTh BBICOKOKAYECTBEHHBIC IIE€CKH,
miactuuimpyronme  100aBKH,  CYNepImIacTU(PUKATOPBI,  MPOU3BOAUTH  XOpoIlee
VIUIOTHEHUE CMECH. MENKO3epHUCThIM OeTOH 00J1alaeT MOBBIIICHHOW MPOYHOCTHIO Ha
U3ruod, Xopouei BOJAOHEIPOHUIIAEMOCThIO 1 MOPO30CTOMKOCTBIO.

CocTaB IEMEHTHO — MeCYaHOro 0€TOHA PACCUUTHIBAIOT B CIEAYIOIIEM MOPSIAKE:

1. OmnpenensioT BOAOIIEMEHTHOE OTHOIICHUE, HEOOXOAUMOE JJIsl 3aJJaHHON MapKHu
OeToHa:

B/I= A * Ry /(Rs+ 0,8 * A * Ryy), rie

A — k03¢ GUIIUEHT, yYUTHIBAIOIMNN KauecTBO MaTepuana: 0,8 — s
BBICOKOKA4YE€CTBEHHBIX Matepuanos; 0,75 — cpennero kauectna; 0,65 — miis
EMEHTAa HU3KUX MAapOK U MEJIKOTO TECKa ;

Ry - aktuBHOCTB IeMenTa, Mlla;

R - mpoyHOCTH 00pa3IioB — MOJIOBUHOK Oaiouek, pazmepom 4*4*16 cMm B Bo3pacte
28 CyT., BBIAEP)KAHHBIX B HOPMAJIbHBIX yclioBUsX, MI]a.

2. [lo rpadukam ONpENENsIIOT COOTHOIICHHUE MEXKIYy IIEMEHTOM |  IIeCKOM,
obOecrnieunBaroIiee 3aJaHHy0 MOJABUKHOCTh WM YJI000YKIaJAbIBAEMOCTh [IEMEHTHO
— MecyaHor cMmecu npu onpeneneHaoM B/L;

pg'ﬂﬂ 1:{ 2 13 /%

225 —f Ke v 102 23 1%
2085 [ o ~
185 | 3"/
ces | o
tes)| 60.
(25 B &0
105 ' ! /(4 100
92 O% 4

PK - pacnuisiB KOHYCa

Ha rpajduke nokazana moJBM>XKHOCTb IIEMEHTHO — MECUYaHOM CMECH, MPUTOTOBJICHHOM Ha
MECKEe C MOJAYJEeM KpPYyHmHOCTH 2,5 W BoAonoTpeOHOCTBhIO 7%. Ecnu mpuMeHsIOT MeaKun
MIECOK C BOJIONOTPEOHOCTHIO CBBIMIE 7% , COoAep)KaHWE Tecka ymeHblnaeTcss Ha 5% Ha
KaXKJbI IPOLEHT YBEJIUYEHHS BOAOMOTPEOHOCTH, a MIPU MCIIOJIb30BAaHUU KPYITHOTO MECKa C
BOJONOTPEOHOCTHIO HIKE 7 % colep aHUe €ro YBeIMYUBaIOT Ha 5 % Ha KaXKJbIi MPOLEHT
YMEHBIIEHUS! BOAOIIOTPEOHOCTH.
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3. PaccunThIBalOT pacxo/] IIEMEHTA:
L1 = 1000/(1/my +B/11 + n/mp );
['ne my , 1 - UICTUHHBIE MIJIOTHOCTH LIEMEHTA U ecka (Kr/J)
N — COOTHOIIIEHNE MEXKIY IIEMEHTOM U TIECKOM, OTIPEICIICHHOE 10 TpaduKy
(1: n, marmpumep 1:3, Toe n = 3).
4. OnpenensitoT pacxo/1 BOJIbIL:
B =11 * B/1]
5. PaccuuThIBarOT pacxo necka:
I[T=n*II

[Ipu ymjnoTHeHUM MecyaHoro OeToHa BUOPUPOBAHMEM B HEr0 OOBIYHO BOBIIEKAECTCS
BO31yX (2...8% 1o 00bemy). B aToM citydae pacxo/1 ieMeHTa OnpeesstoT Mo GopMyIie:
11 = (1000 — BB)/(1/my +B/1 + I/ );
rae BB - 00beM BOBIIEUEHHOIO BO3/1yXa, JJIs OPUEHTUPOBOUHBIX PACUETOB IS
KECTKOW CMECH Ha cpeaHeM U menkom necke BB = 50 51, Ha menkom niecke BB =
70 1.

3areM Ha NMpPOOHBIX 3aMecax MPOBEPSIOT YA0OOYKIaJAbIBAEMOCTh LIEMEHTHO — MECYaHOU
CMECH U MPU HEOOXOIMMOCTH BBOJIST MOMPABKHU B COCTaB OETOHA.

JIJist 5KOHOMUU LIEMEHTa B MEJIKO3EPHUCTBIN OETOH BBOJSAT MUKPOHAIOJHUTEIU: 30y,
M3BECTKOBYIO MYKY, MOJIOTbIN mecoK. J[Ji1 OpHEHTUPOBOUHBIX PACUETOB MOKHO MPHUHSTH,
YTO YMEHBIIEHUE AKTUBHOCTH IIEMEHTa MPONOPLHOHAIBHO YBEIWYEHUIO COJACPKAHUS
MUKPOHANOJHUTEINS: HApUMEpP, NIPU coJepkaHuu MukpoHanoiaHutens 20 %, akTUBHOCTh
BSDKYILIETO YMeHbIaeTcs Ha 20%.

8.4. ITpoexTpoBaHue 0€TOHA HA MOPUCTHIX 3AMOTHUTENIX.

[Ipy mpoeKkTHpOBaHMM COCTaBa JETKOro OeTOHa HEOOXOAMMO HapsAy C MPOYHOCTHIO
O0eToHa M yHOOOYKJIaJbIBAEMOCThIO OETOHHON cMecH OO0eCneyuTh 33JaHHyI €My
MJIOTHOCTb.

PexoMeHnyercs Ha3HaUaTh MapKy [IEMEHTa B 3aBUCUMOCTH OT MPOCKTHON MapKu OeTOHa
1o Tabyuue:

Mapka 0eToHa

Mapka [IeMeHTa M 150 [M200 [ M250 |[M300 |[M350 [M400 | M 500

Pexomengyemas 400 400 400 500 500 500 600

Jlomyckaemasi 300 300 300 400 400 400 500

Jlomyckaemasi 500 600 500 600 600 600 ---

Jlonmyckaemasi 600

[IpoyHOCTh HaA C)KaTWe KPYMHOTO 3aMOJIHUTENS [OJDKHA OBITh HE MEHEe 3HaYeHH

YKa3aHHBIX B TAOJIHIIE:

Mapka 6etona | M 150 | M 200 | M250 | M300 | M350 | M400 | M 500

Mapxka 75 100 125 150 200 250 300

3aIOTHUTEISI
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MaxcruMaibHas MapKa 10 HAChIITHOW TJIOTHOCTH KPYITHBIX 3aITOJIHATEICH B 3aBUCUMOCTH
OT 33/IaHHOY TIJIOTHOCTH OETOHA MMPUHUMAETCS TI0 TaOJIHIIe:

3anoJHUTENH I1I0THOCTb GETOHA B BBICYLICHHOM COCTOSHHH, KI/M°
1200 | 1300 | 1400 | 1500 1600 1700 1800
IMopucTenii rpaBuii | --/500 | --/600 | --/700 | 600/800 | 700/900 | 800/-- 900/--
[TopucTslii 1ie0eHb -- --/500 | --/600 | 500/700 | 600/800 | 700/900 800/
1000

[Ipumeuanune: Hax deptoid — HAChIMHAS MUIOTHOCTh KPYIHOTO MOPUCTOTO 3ANOJIHUTEIS
MIPA HCHOJIb30BAaHUM KBApPIIEBOTO TNECKAa, MOJ YEPTOM — HACBhIIHAS IUIOTHOCTh IIPU
MCIIOJIb30BAaHUHU MTOPUCTOTO MECKA, MOIYYEHHOTO APOOJIEHUEM KPYITHOTO 3aIIOJIHUTETIS.

Mexny dbpakiusiMu KPYImHOTO 3aMOJHUATENS MPUHUMAIOT CJIETYIONINE COOTHOIICHUS:

- s ppakuwii (5...10):(10...20) = 40:60 %
- st dpakuwii (5...10):(10...20):(20...40) = 20:30:50 %

[TockosibKy MPOYHOCTH JETKOro O€TOHA 3aBHCHUT HE TOJIBKO OT aKTMBHOCTHU LIEMEHTA U
B/Ll, HO U Takke OT CBOMCTB MU COJEP)KAHUS 3AMOJHUTEIS M IMOABHKHOCTH OETOHHOMU
CMECH, TO IIPpU ONPEIEICHUU pacxoja LEMEHTAa HCIHOJb3YIOT JaHHbIE, IOJyYEHHBIE
ONBITHBIM ITyTeM. OpUEHTHPOBOYHBIN PAacXo]l EMEHTa (KI) IJIs pacyeTa cocTaBa OETOHOB
Ha TOPHUCTBIX 3aMOJHUTENSAX C MPENEIbHOW KPYNMHOCTBIO 20 MM M IUIOTHOM NIECKE C
KECTKOCThIO OeToHHOM cMecH 20...30 ¢ mpencTaBieH B Ta0IuIE:

Mapka 6etona | PexomeHnayemas Mapxka 3anoaHuarens
Mapka leMeHTa

75 100 125 150 200 250 300
M 150 400 300 280 260 240 230 220 210
M200 400 - 340 320 300 280 260 250
M 250 400 - - 390 360 330 310 290
M 300 500 - - - 420 390 360 330
M 350 500 - - - - 450 410 380
M 400 500 - - - - - 480 450
M500 600 - - - - - 570 540

B Hauane HazHauyamOT pacxoj IIEMEHTa B 3aBUCHMOCTH OT 3aJJaHHOW Mapku OeToHa, a
3aT€M €ro YyTOYHSIIOT B 3aBUCUMOCTH OT CBOMCTB MHCHOJIB3yEMBbIX MAaTEpPHAIOB U
MOJBIKHOCTU OETOHHOM cMmecu (KECTKOCTh yKa3aHa M0 TEXHUYECKOMY BHUCKO3ZUMETPY).
Kosddurmentsr u3meHeHuss pacxojoB IeMEHTa NPU MU3MEHEHWH €ro MapKH, BHIA IMECKa
MPEACIbHON KPYIMHOCTH 3arlOJHUTENS] W TOJBMIXKHOCTH OCTOHHOW CMECH TPHUBEICHBI B
Ta0IuIE:

Mapka 6eToHa
M 150 | M200 | M250 | M300 | M350 | M400 | M 500

XapaKTepUCTUKU
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Mapka niemenra:
300 1,15 1,2 - - - - -
400 1 1 1 1,1 1,2 1,25 -
500 0,7 0,8 0,85 1 1 1,1 1,2
600 - - 0,7 0,8 0,85 0,9 1,0
IIecox mIoOTHBIN 1 1 1 1 1 1 1
[Tecok nmopucTslii 1,1 1,1 1,1 1,1 1,1 1,1 1,1
KpynHocts
sanosauTeis: 40 0,9 0,9 0,93 0,93 0,95 0,95 0,95
20 1 1 1 1 1 1 1
10 1,1 1,1 1,07 1,0 1,05 1,05 1,05
Kecrtkocts, C,
20...30 1 1 1 1 1 1 1
30...50 0,9 0,9 0,9 0,9 0,9 0,9 0,9
50...80| 0,85 0,85 0,85 0,85 0,85 0,85 0,85

Pacxon Boapl Ha3HA4YalOT C y4€TOM TpPeOyeMoOMl KECTKOCTH OETOHHOW CMECH U BHUIA
KpyImHOTo 3amonHuTens. Ha BomomoTpeOHOCTH OETOHHOM CMECH CYIIECTBEHHO BIHSIET
BOJIOMIOTPEOHOCTh MENKOro 3amoyHuTeNsa. CpelHio BOIOMOTPEOHOCTh TIOTHOTO MecKa
pUHUMAIOT paBHON 7 %. BoaonoTpeOHOCTh MOPUCTHIX MECKOB B 2...3 pa3a 0oJiblie, 4eM
IUIOTHBIX TieckoB. Hampumep, BogomoTpeOHOCTH IpOOJIEHOTO KEepamM3UTOBOIO IECKa
13...16%, nutakonem3oBoro necka 16...18%.

OpHEHTHPOBOYHBIA HAYAIbHBIH PAacxon BOAbl (I/M° ) IS MPUTOTOBICHUS OETOHHOI
CMECH C WCIOJb30BAHUEM IIJIOTHOTO TIECKa W TMPUPOAHOTO KPYIHOTO 3alOJIHUTENS
MIPUBEJICHBI B TAOHIIE:

IIpenenbHas KPpynHOCTb, MM
XKectkoctp, C ['paBus [eOus
10 20 40 10 20 40
10...20 205 190 175 225 210 195
20...30 195 180 165 215 200 185
30...50 185 170 160 200 185 175
50...80 175 160 150 190 175 165

Kak m B OOBIYHOM TsDKEJIOM O€TOHE BOJONOTPEOHOCTh OETOHHONW CMECH OCTaeTcCs
MOCTOSIHHOM JI0 pacxojia 1eMeHTa He Bbie 450 Kr/m° [Ipu pacxone uementa Bbie 450
KT/M BOJIONOTPEeOHOCTh Bo3pacTaeT Ha 0,15 /M Ha KaXIpid 1 KT/M pacxojia IieMeHTa.

[Ipu yBemuueHun BOAOMOTPEOHOCTH TeCKa CBbIe 7%, pacxod BOIBI CIEAyeT
yBenmuuuBath 0,02 71 Ha nuTp abcomoTHOro oObema mecka Ha 1 % yBenmudyeHwus
BOJIOMIOTPEOHOCTH.

[locne ompeneneHuss pacxoAoB LIEMEHTAa U BOAbI, pacxoasl KpynHoro K m menkoro II
3aMOJTHUTENCH OMPENCIIIIOTCS PEIIEHNEM CUCTEMbl YPaBHCHUI:

Yo= 1,151 + IT + K; W/mmy+ [1/Y3 0+ K/Y3, + B =1000
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rae Ys— IIIOTHOCTh GETOHA B CyXOM COCTOSIHUH, KI/M°
Y3, Y3k - IUIOTHOCTH 3€PEH MEJIKOTO M KPYITHOTO 3aIOJTHUTENCH, KT/J (s
IJIOTHOTO TecKa Y3 = I, — IJIOTHOCTH TEeCKa);
LI, I, K, B - pacxonsl nemeHra, necka, KpyrHoro 3anoJHUTENS U BOABI B Kr/M°

Jist kepaM3UTOOETOHA ONTHUMAIbHOE COJEP)KaHUE Kepam3uTa KPYMHOW (pakiuum —
0,35...0,4.

9. PCKOMGH,Z[&HHI/I I10 IIPUT'OTOBJICHUTIO OCTOHOB.

beTonHbie cMecH JOJKHBI IPUTOTABINBATHCS B COOTBETCTBUU C TPEOOBAHUSIMU
I'OCT 7473 1o TEXHOJOTMYECKOMY PETVIAMEHTY, YTBEP/KICHHOMY B YCTaHOBJIECHHOM
MOPSIIKE U XapaKTepU30BaThCS MTOKA3aTEIISIMU:

- Y1000YKJIaIbIBA€MOCThIO;

- BUJIOM U KaU€CTBOM UCXOJIHBIX MaTepUalioB (BSKYIIUE, 3aTIOJIHUTENH, T0OABKH)
- KpYIHOCTBIO 3aMOJTHUTES;

- TEMIIEPATypOr y MeCTa YKJIAJIKH (TP HEOOXOIMMOCTH).

Tsokenple W JieTkue OCTOHBI JOJDKHBI HMMETh 3aJIaHHBIC IIOKA3aTeNId 110 IPOYHOCTH,
CpeaHel TIOTHOCTH (IS JIETKUX OETOHORB), MOPO30CTOMKOCTH M BOJIOHEIPOHHMIIAEMOCTH
(mpu HEOOXOAMUMOCTH).

Jlns mpuroToBiieHUsT OCTOHHBIX CMEced CIeAyeT NMPUMEHSTh IEMEHTBI, 3allOJIHUTEIIH U
100aBKH TI0 CTaHApTaM M TEXHUYECKUM YCIOBUSIM Ha MaTepralibl KOHKPETHBIX BHJIOB.

Celltyyne HMCXOJHbIE MaTepHaibl IS OCTOHHOM CMECH IO3MPYIOT IO Macce (Kpome
MOPUCTHIX 3aMOJIHUTENICH, KOTOPhIE JO3UPYIOT MO 00BEMY C KOPPEKTUPOBKOW IO Macce).
[TorpemHoCTh HO03UPOBAHUS UCXOJHBIX MaTEPUAIOB HE JOJDKHA MPEBBINIATH JJIS [IEMEHTA,
BOJIBI, 100aBOK +(-) 2%, 3amoyHuTeNeH - +(-) 2,5%.
beronneie cMecu Tmpu MX HOPMUPOBAHMU TIO YAOOOYKJIAJBIBAEMOCTH  JIOJKHBI
MPUTOTABIUBATHCS B OETOHOCMECUTEIISIX TPUHYAUTEIBLHOTO JEHCTBUSI.

3arpy3Ky HMCXOJHBIX MaTepHaJioB B palOTAIOIMIMK CMECUTEIh IUKJIMYHOTO JIEUCTBUS
MIPOU3BOJISAT, KaK MPaBUJIO, OJHOBpeMeHHO. Pabouuii pacTBOop H00aBOK BBOAST BMECTE C
BOJIOM 3arBopeHms. J[ns nerkoit OCTOHHOM CMECH, IPUTOTaBIMBACMON C IKHUJIKUMU
XUMHUYECKUMH JT00aBKaMH, OJHOBPEMEHHO ¢ IIEMEHTOM U 3anoHUTE MU BBOAAT 50...70%
PacyeTHOIO KOJIMYECTBA BOJIBI, CMEIIMBAIOT MX B TedeHUH 30 ¢, 3aTeM BBOAAT pabouunii
pacTBop 700aBOK OJHOBPEMEHHO C OCTaBIIEHCS 9aCThIO BOJIBI.

[IpoAOMKUTENBHOCTh CMEIIMBAHUS B LHUKIUYECKUX CMECUTENIX MPUHYIUTEIBHOTO
JeHCTBUA (BpeMsl OT MOMEHTa OKOHYAHMS 3arpy3Kd BCEX MaTepHalioB B paboTaromuid
CMECHUTEJIb, JI0 Hayajla BBITPY3KM TOTOBOM CMecH) HJii OCTOHHOM CMECH Ha TUIOTHBIX
3aIlOJIHUTEIIIX JOJKHA OBITE HEe MeHee S50 c.

Jlns nerkux O€TOHOB BpeMs NEPEMEITUBAHUS KECTKUX CMECEH JTOJKHO COCTaBJIATH 3...5
MUH (4eM JIerde 3aroJIHUTENb, TEM JJIUTEIIbHEE TIEpEMEITUBAHUE ).
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10. OcobennocTu ipu paboTe HAa yCTaHOBKE «MacTeky.

B ocHoBy paboTrel ycTaHOBKHM «MacTek» TMOJOKEH MPHUHIUI  TOJYCYyXOTO
BUOpOMpeccoBaHusi. JTO O3HAYaeT, YTO B MATPHUIly BHOpoOIpecca YKIaIbIBaeTCA CyXas
o0etonHas cmech (kectkocTth 20...30 ¢ mo craHmapTHOMY BHUCKO3uMeETpy). s ee
VIUIOTHEHHUST HEOoOXOJWMa BBICOKAs WHTCHCHBHOCTH BHOpari, 4dYTO OO0ECredeHo
IPUIOKEHUEM KPYTrOBOW BO3MYILAIOUIEH CUIIbI K MATPUIIE U JACHCTBHEM CTATHYECKOTO WIIU
JUHAMUYECKOro mnpurpysa. [Ipm HCHOIB30BaHMM OYEHb KECTKOM OETOHHOM cMecu U
BBICOKO} MHTeHCHBHOCTH Bubparmu (A”* 2> 300 cm/c® ) cBexeoThOpMOBaHHbIC H3LEIHS
COXpaHsloT cBoO (GopMy cpazy Imocie pacnaiyOKu U, HpU HEOOXOJUMOCTH, MpHU
JNAJIbHEUIIEM TPAHCIOPTHUPOBAHUM B 30HY BBUICKHBAHUS WIA TEPMO — BIIAXKHOCTHOU
oOpabotku. Kpome mpouero, 3ToT crnocod MaeT 3HAYUTEIbHYI0 YKOHOMHIO I[EMEHTa, T.K.
HCTIONB3YIOTCS cMecH ¢ HUu3KuM B/I — oTHOIIEHUEM.

BaxkubiM (pakTopoM Tpu MOJYyYEHUH BBICOKOKAYECTBEHHBIX H3JCIUNH HAa YCTaHOBKE
«MacTtek» SBISETCS TNPUMEHEHUE OETOHHBIX CMeCe C ONTUMAJbHBIM 3HAYCHHEM
KPYITHOCTU 3anojHuTens. s xopoiei 3amojiHgeMocTH (opM MaTpHIlbl MakCUMallbHAs
KPYIHOCTb 3aIllOJIHUTENA HE AOJDKHA ObITh Ooubiie 25...30 % oT MUHMMAaJIBHOTO pa3Mepa B
dbopme Marpuubl. Hampumep, sl TpeXIEIeBOro CTEHOBOTO KaMHSI MPU MUHUMAaIbHOM
pazmepe Gopmbl 25 MM, MakCUMaJlbHasi KPYMHOCTh 3alOJHUTENS HE JOJKHA MPEBBIIIAThH
6...8 Mm.

JIns yny4dumieHus JIMIEBOUM MOBEPXHOCTU U3JIECNINH, MOJIy4aeMbIX Ha yCTaHOBKE «Mactex»
U oOJerdeHuss MX CheMa C METAUIMYECKUX TMOAJIOHOB H JIOPOXKEK (popMoBaHUsA
PEKOMEHAYETCsl MNPUMEHEHHE aHTHAATre3MOHHBIX cMa3oK. Illnpokoe pacmpocTpaHeHue
HallJIM 3MYJIbCHOHHBIE CMa3KM Ha OCHOBE KHCJIOro cHHTeTH4Yeckoro smyibcona OKC.
CocraB AMyJIbCUOHHON CMa3KH C TPSIMOM AMYJIbCUEH («Macio B BOJE») CIEAYIONIHM: BOIa
(msirkast) — 90 115 smynbcon IKC — 10 11, cona kansumaupoBanHas — 700 T.

Cma3ku Ha OCHOBE MOJUATUIICHIIOKCaHOBOM xkuakoctu (IIDC -
YACPKUBAIOTCS HA MIOBEPXHOCTH OETOHA OTJIMYHOTO KAYeCTBA.

%) Xoporo

CocTaB CMa3Ku:

-119C -5 I xr
- neHooOpazosatens OIl — 10 10 kr
- BOJA 22 1
WA
-1I5C -5 7 KT
- MBUIOHA(T 7 KT
- BOJA 22 1
[IpuroroBaeHue CcMa30K TMPOM3BOAAT TMPU TIOMOIIM  PA3JIUYHBIX  CMECHTENICH

(3MyYIBraTOpPOR), MO3BOJISIFOIIUX CMEIIMBAThL MEKTy COOOH KUIKOCTH, HE CMEIIIUBAIOIITUECS
B OOBIUHBIX YCIOBUSIX (MAcyoO C BOJOH U T.I1.).

B kauecTBe cMa30k MOTYT MCIOJB30BaThCS MallMHHBIE Macia (oTpaboTka) Hampumep,
aBTOJI TEPEMEIMBAIOT C KEPOCHHOM B cooTHomeHuu 1:1. Ho 3TM cma3ku He Hamum
IIMPOKOTO MMPUMEHEHHSI U3-3a UX BHICOKOH CTOMMOCTH.

Kak yke ykas3pIBajocCh BBIIIE, OYEHb BXKHBIM SBJSIETCS MHKPOKIUMAT, PH KOTOPOM
BBUIC)KMBAIOTCS HW3MIETUS B TIEPBBIC Yachl TOCIE HM3TOTOBIEHUS, OCOOCHHO, BIAKHOCTH
Bo3nyxa. [Ipyn HEZOCTaTOYHOM BIIAKHOCTH MIET MHTCHCUBHOE HCIIApEHUE BOABI U3 OeTOHA
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U, ee He OyAeT XBararh AJs JajbHeuel ruapatanun nemenTa. Kpome toro npu ObicTpom
BBICBIXaHUH BO3HUKAIOT 3HAUUTEIIbHBIC Ae(OpMAIIH YCAIKH MOSBISIOTCS MUKPOTPEIIUHBI.
[ToaTomy cBexkeoT(hOpMOBaHHBIE M3AETUS PEKOMEHIYETCSI HAKPBIBATH MOJIMATUIICHOBOM
IJIEHKOW WJIM JPYTMMH AHAJIOTMYHBIMM MaTEpUajJaMHd M NEPUOIUYECKH ONPBICKMBATH UX
BOJIOH. MOTYT MPUMEHSTHCS U IPYTHE CTIOCOOBI MOAIEP>KaHuUs TIOBBIIIICHHON BIaYKHOCTH.

11. U3roToBiieHHE CTEHOBBLIX KAMHEMH.

CrteHoBbBIE KaMHH JTOJDKHBI n3rotaBiauBathes 1o 'OCT 6133.

ITo mpoyHOCTH Ha C)KATUE CTEHOBBIE KaMHM Toapa3aeistoTcs Ha mapku: 200, 150, 125,
100, 75, 50, 35, 25. ITo MOpPO30CTOMKOCTHA KaMHU JIeNATCsl Ha Mapku : Mp3 50, Mp3 35, Mp3
25 u Mp3 15. Mopo30CTOMKOCTB NMEPETOPOIOYHBIX KAMHEN HE PErIaMEHTUPYETCH.

Kamuu nensitcst Ha psiioBbie U IUIEBbIC. JIMIIEBbIE KAMHU U3TOTABIMBAIOT MO MMPOYHOCTH
Ha ckaTue He MeHee M 75, Mo MOpO30CTOMKOCTH — HE MeHee Mp3 25.

CpenHsisi TUIOTHOCTh MYyCTOTENBIX KaMHEH He JokHA ObITh Oosiee 1650 kr/M° . Macca
OJHOTO KaMHS HE JIOJKHA MPEeBbIaTh 31 Kr.

ITo cpennel MIOTHOCTU (M COOTBETCTBEHHO — TEIJIOMPOBOJHOCTH) KaMHU JIETSATCS Ha
s exTrBHBIE — MIOTHOCTBIO 10 1400 Kr/™M°, ycIoBHO — 53GMEKTHBHBIE — ITOTHOCTHIO OT
1401 10 1650 Kr/M° 1 TSKENbIE — IDIOTHOCTBIO Gotee 1650 KT/MS

CreHOBbIE KaMHM JIOJKHBI H3TOTABJIMBATHCS IO TEXHOJOTMYECKOMY PpETJIaMEHTY B
YCTaHOBJICHHOM Topsiike. OTKIIOHEHUSI OT HOMUHAJIbHBIX Pa3MEPOB KaMHEN M MOKa3aTenen
WX BHEIIHETO BUJA HE JIOJDKHBI IPEBBINIATh YKA3aHHBIX B TA0JIUIIE:

3HaYeHUS OTKJIOHECHUH

HaumeHnoBanue nmokasareieu

PAIOBBIC KAMHH JUIICBBIC KAMHHU
1. OTKIIOHEHUS OT pa3MepOB, MM: IO JIJTHHE +(-) 4 +(-) 4
0 ITUPHHE +(-) 3 +(-) 3
10 BBICOTE +(-) 4 +(-) 4
2. OTKJIOHEHHWE OT MPSIMOJIMHEHHOCTH pedep U
IJIOCKOCTHU FpaHel, MM 6 4

3. Uwucno oTOUTHIX ¥ MPUTYIIICHHBIX pedep u
YIJI0B Ha OJTHOM HM37eNnu, r1youHou 10 20
MM U TIPOTSDKEHHOCTH 110 pedbpy A0 100 mm 3 2

4. Yucno KaMHEH C TpeluHaMH,
MIEPECEKAOIIMMH OTHO WJIH JBA CMEXKHBIX
pebpa, B % OT nmapTuu He OoJiee 10 5

Pa3mepbl pakoBUH, MECTHBIX HAIUIBIBOB M BIAJMH Ha OETOHHBIX NOBEPXHOCTSX JIMIIEBBIX
KaMHEW He JOJDKHBI MPEBBIIIATh CIEAYIOIIMX 3HAUCHUMN: TUAaMETpP PakoBUH — HE Ooiee 6
MM; TIyOMHa PakOBHMH, BMAJWH M BHICOTA HAIUIBIBOB — He Oosiee 3 MM. JKupoBble wiH
Apyrue nsaTHa pazmepom Oosiee 10 MM Ha JMIIEBBIX MOBEPXHOCTIX KaMHEH HE TOMYCKaIOTCS.

[Ipenen mpoOYHOCTM KaMHEHM Ha CXKATUE B 3aBUCHUMOCTH OT MAapKH MO IMPOYHOCTH HE
JOJHKEH OBITh MEHbBIIIE 3HAYEHUH, YKa3aHHbBIX B TaOIuUIE:
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Ilpener  mpoyHocTM  mpH IIpenes NMpOYHOCTH NPH CHKATHU
CKATHH (0e3 BbIYeTa (0e3 BbIYETA ILVIOIAAM IYCTOT)
M apka nnomazxm nycror) Mlla MapKa Mlla (KF/CMZ) , He MeHee
. (kr/cM”), He MeHee -

KaMHEH Cpennnii nis | Haumenspn. KaMHeH Cpeannii  aas | Haumenb.
Tpex st OT/. Tpex oopasuos | s OT/.
o0pa3uoB o0pa3uoB o0pa3uoB

200 20 (200) 15 (150) 75 7,5 (75) 5 (50)
150 15 (150) | 12,5 (125) 50 5 (50) 3,5 (35)
125 12,5 (125) | 10 (100) 35 3,5 (35) 2,8 (28)
100 10 (100) 7,5 (75) 25 2,5 (25) 2,0 (20)

OTnyck TOTOBBIX KaMHEW MOTPEOUTENI0 MPOU3BOIAT TOJBKO IO JOCTUKEHUIO HMH
OTIIyCKHOM IPOYHOCTH IIPH CKATHH, ONPEAEIAEMON IIPU MCHBITAHUM LEIBIX KAMHEN WM
KOHTPOJIBHBIX 00pa3loB — KyOoB. IIpu 3TOM OTIyCKHas MPOYHOCTh B MPOLEHTAaX OT
MIPOEKTHOM MapKH MO MPOYHOCTH HA C)KAaTHE HE JOJKHA OBITh MEHEE:

50 — mrst kamHe# mapok 100 u BblIIE;
75 - m1st KaMHEH MapokK 75 U HUXKE;
100 — ny1s kamHEH Mapok 25 ¥ KaMHEH U3 0ETOHOB U3TOTOBJICHHBIX C aBTOKJIABHOM
00pabOTKOM.

Marepuansl, TpUMEHSEMbIE I M3TOTOBJICHUS KAMHEH, IOJDKHBI COOTBETCTBOBATH
TpeOOBaHUAM CTaHAAPTOB M (UJIM) TeXHUYECKUM ycioBusM. [Ipu moapbope coctaBa GeToHa
HY’)KHO YYHUTBIBATh, YTO IMPU H3TOTOBJIEHHH CTEHOBBIX KaMHEW C IMYyCTOTHOCTBIO Mapka
O0eToHa NOMKHA COCTAaBIATH 2,5...3 Mapku KaMHs B 3aBUCUMOCTH OT BHJa 3aIllOJTHUTEJS.
Hanpumep, nms HA3roToBIEHUS CTEHOBOrO KaMHS ¢ IyCTOTHOCTBIO 30 % mapku M 50
HeoOxoauMm OetoH Mapku M 150 ( mpouyHocTh oOpasuoB — KyOoB). s TodHOrO
onpeaeneHus: Mapku OETOHA UCTIONB3YIOT EPEXOAHBIE KOA(DPUITUEHTHI.

Kamuu npuHumaror naptusiMu. Pasmep nmapTuu yCTaHABIMBAIOT B KOJWYECTBE CMEHHOU
BbIpabOTKH, HO HE Oosee 250 M . Kaxmas MapTUs TOJDKHA COCTOSITh U3 KaMHEW OJHOIO
THIIA, OJHHUX MapOK I10 MPOYHOCTH U MOPO30CTOMKOCTH, M3TOTOBJIEHHBIX M3 MaTE€pHAJIOB
OJIHOT'O TUIIA ¥ Ka4eCTBa.

Br1600po4HbBIN KOHTPOJIb TPOBOJIAT B COOTBETCTBUU C TaOIUIICH:

O6bem naptuu, mrt. | O0beM BoipaboTku | [IpueMouHoe unciio | bpakoBoyHO€ YUCIO
91...280 13 3 4
281...500 20 5 6
501...1200 32 I 8
1201...3200 50 10 11
3201...10000 80 14 15
10000...35000 125 21 22

B pesynpraTe mOIITYYHOHl MPOBEPKH BXOISIIMX B BBIOOPKY KamMHEH IOHKHO OBIThH
BBISIBJICHO YHUCJIO ACPEKTHBIX KaMHEW MO KaXAOMY IOKa3aTeNio (BHEIIHWUN BHUJ WIH
reoMeTpudeckre pazMmepsl). [lapTuio kamMHEld NMPUHUMAIOT MO KAXKIOMY K3 IOKa3aTelew,
€CJIM YUCIO AE(PEKTHBIX KaMHEW B BBIOOPKE MEHBIIE WJIM PAaBHO MPUEMOYHOMY YHCIY, U
OpakyloT, eciu 4ucio Je(EeKTHbIX KaMHEW OoJbllle WM PABHO OpPaKOBOYHOMY YHMCITY.
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KamHu u3 maptum, HE MNPUHATOW B peE3yJbTaTe BBHIOOPOYHOTO KOHTPOJS, JOJDKHBI
MPUHUMATHCA TOMITYy4YHO. [Ipu 3TOM ciemyeT nmpoBepATh MoKa3aTeNH, IO KOTOPHIM MapTHS
He ObLJIa IPHUHSITA.

Jlnisa onpeneneHus mpeaena MpoYHOCTH MPHU CKATHH U TUIOTHOCTH HUCIIONB3YIOT U3 YKcia
BBIOpAKOBAaHHBIX TpHU KaMmHs. JlomyckaeTcst OnpenessTh OTIYCKHYIO MPOYHOCTh U MapKy
KaMHEW 1Mo TpeM oOpasiiaM — KyOaM MpuUMeHsIs NepexoHbie Ko3)PUIHeHTs! (IpUIoKeHue
3T'OCT 6133).

12. U3rotoBiieHUE TPOTYyapHBIX IUIUT.

TpotyapHble IUTHI 10KHBI n3rotaBauBarses mo 'OCT 17608.

B kauecTBe MaTepuasia JOJDKEH UCTOIB30BATHCS TSHKEIIBIA WIIM MEJIKO3EPHUCTHIA OETOH.
[IpoYHOCTH IINUT HA CKATHE XAPAKTEPU3YIOT KJIACCOM IO MMPOYHOCTH Ha cxkatue: B 22.5; B
25; B 30; B35. Kiacc 6eTona o mpoYHOCTH Ha pacTsokeHue npu usruoe: Bt 3,2; Bt 3,6; Bt
4,4. TIpouHocTh OETOHA Ha CXKaTWE U PACTSKEHUE NPU U3rMOE€ MPUHHUMAIOT MO MPOEKTY
CTPOMTENBCTBA U YKA3BIBAIOT IIPU 3aKa3e. 3JHAYCHHE HOPMHUPYEMOW OTIYCKHOW NMPOYHOCTH
MEJIKO3E€pPHUCTOr0 OETOHA TUIUT JOJBKHO cocTaBiIsaTh 90 % oT Kilacca 6eToHa MO MPOYHOCTH
Ha cCXaTue M Kilacca OeToHAa Ha pacTsHKeHHE Mpu u3rube B J000e BpeMs Troja.
Hopmupyemasi oTmyckHasi MPOYHOCTH TSDKEIOro OeToHa AOoKHA cocTaBisaTh 90 % ot
Kjlacca O0eToHa IO MPOYHOCTH HA CXKAaTHE M Kilacca 0€TOHA Ha pacTsHKEHUE Mpu u3rude B
xoJnoaubii iepuos rojga u /0 % -B Temibiit nepuos roja. Jlomyckaercs mo coraiacoBaHUIO €
noTpeduTeNeM 3HaUeHHEe HOPMHUPYEMOUM OTIYCKHOM MPOoYHOCTH OeToHa mpuHuMatsh 70 % B
mo0o0e BpeMs roja.

dakTHYecKkas MPOYHOCTh OCTOHA JIOJKHA COOTBETCTBOBAaThH Tpedyemoit mo 'OCT 18105
(cMm. 1m.6.1.), B 3aBUCHMOCTM OT HOPMHUpPYEMOH MNPOYHOCTH OeToHa. Mapky OeToHa Mo
MOPO30CTOMKOCTH MPUHUMAIOT IO MPOEKTY CTPOUTENHCTBA, HO HE HIDKE YKa3aHHOW B
Ta0IuIIE:

PacueTHas TeMmepaTypa HapyHOTO BO31yXa Mapxka OeToHa 110
HanOoJIee XOJ0IHON MATUAHEBKH palioHa MOPO30CTOMKOCTH
crpoutenscrsa (CHull 2.01.01),° C
Huxe -45 F 300
-15...-45 F 200
-5...-15 F 150
0...-5 F 100

Bomonornamenne 6eToHa IUTAT HE TODKHO MPEBBIMIATH IO Macce, %o
5 — ni1s mInT U3 TKEnoro 0eToHa
6 — JUIs TUTUT U3 MEJIKO3EPHUCTOr0 O€TOHA

HctupaemMocTs O€TOHa IUIMT Ha3HA4YaeTcs IPU 3aKa3e U JOJDKHA YJIOBJIETBOPSTH
tpedoBanusim 'OCT 13015.0.

CocraB Oerona mombupator mo ['OCT 27006 m pexomeHAanuii, TOCOOUI, METOMUK,
YTBEPXKACHHBIX B ycTaHOBIeHHOM mopsake (cMm m.8). B/L] momxHo ObiTh He Gonee 0,4.
beronnbie cmecu npurotoBisitoT no 'OCT 7473 u ¢ npuMeHeHneM BO3yXOBOBJIEKAIOIINX
n06aBok (cMm. m.4). O6beM BOBJIEUYEHHOTO BO3AyXa B OETOHHBIX CMECSAX C NMPUMEHEHHEM
BO3JIyXOBOBJICKAIOIINX J00ABOK JTOKEH OBITh OT 4 % 110 5 %.
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Jis  npurotoBieHus OETOHHOW cMecH CIeAyeT MPUMEHSITh 0e3700aBOYHBIM
MOPTIAHIAIIEMEHT, TOPTIAHANEMEHT Jii O€TOHOB JTOPOXKHBIX U adPOJIPOMHBIX MOKPBHITUN
Mapku He HUxke 400, comepxamuii B IEeMEHTHOM KiIMHKepe He Oonee 5 % MgO (oxuch
MarHusi) 1 He Oosiee 8 % C3 A (TpexKaJbI[MEBOrO0 aJIOMHUHATA) M TMOPTIAHILEMEHT C
MUHEpaIbHbIMH JT0OaBKaMu 110 5 %, oTBevatomue tpedoBanusam 'OCT 10178.

B kadectBe Menmkoro 3amoimHUTENS I O€TOHA IUTAT TPUMEHSIOT TPUPOJIHBIC,
oOoraiiieHHbIe U GpaKIMOHUPOBAHHBIE, a TaKkKe ApoOIieHbie odorameHHbie necku no 'OCT
8736, ynosnerBopstoue TpeboanusmM ['OCT 26633. Jlns Menko3epHUCTOro OeToHa
NPUMEHSIOT MECKU C MOJYJIEM KPYIHOCTH HE MeHee 2,2, a A TsDKeJoro OeToHa — He
meHee 2,0. B kadecTBe KPYIHOIO 3aMOJIHUTENS MPUMEHSIOT HIEOCHh M3 €CTECTBEHHOTO
KaMHs, rpaBusd u JjgoMmeHHoro nwiaka no ['OCT 8267, I'OCT10260, I'OCT 3344,
ynosnetBopstomue tpedoBanusm ['OCT 26633. HauGonbmmii pasmep 3epeH KPYIMHOTO
3anoyiHATeN — 20 MMm.

Mapka mebHs 1o MPOYHOCTH Ha CKAaTHE JOJDKHBI ObITh HE HUXKE:

1200 — mst meOHs U3 M3BEPIKEHHBIX MTOPOJT
800 — my1st meOHS U3 0CaTOYHBIX MTOPOSI.

Mapxka mieOHs 10 MOPO30CTORKOCTH AohkHA ObITh He HIKe F 200.

JloGaBKu, MpUMEHSIEMbIC I IPUTOTOBJICHHUS] OCTOHHOW CMECH, TOJDKHBI YIOBICTBOPSTH
I'OCT 24211, T’'OCT 26633 (cm. 1.4)

J1J1st U3rOTOBJICHUS IIBETHBIX ITUT MPUMEHSIOT MMUTMEHTHI (CM. 11.5)

[Ipu TemIoOBIAKHOCTHOW OOpaOOTKM IIIUT CJEeAyeT CoONM0aTh MSTKHE PEKUMbI
TBEpJACHHUS (TeMIieparypa HE BBIIIIC 70° C) ¢ npenenbHOM CKOPOCTBbIO TMOJAbEMA
Temmeparypsl He 6omnee 25° C/uac.

3HaueHUs JEHCTBUTEIBHBIX OTKJIOHEHUN T€OMETPUUYECKUX MapaMeTPOB IUTUT HE JOJIKHO
MIPEBBINIATH MIPEACIIbHBIX, YKa3aHHBIX B TAOJIHIIE:

HaunMeHnoBaHM€e OTKIIOHEHUS [Tapametpsbl, MM [IpenensHOE
reOMETPUYECKOTO IMapaMmeTpa OTKJIOHEHUE
1. T"aGapuTHbIE pa3Mepsl [nunHa, mupuna:
o 250 +(-) 4
Ot 250 no 500 +(-) 5
Ot 500 o 1000 +(-) 6
Tonmuna +(-) 5

2. OTKJIOHEHHE OT
IPSMOJUHEHHOCTH MPODHIIS

JulEeBOM moBepxuoctk | === 5
3. OTKIOHEHHE OT TIOCKOCTHOCTH
JWIeBOW mOBepxHoCTH. | ==ee- 5

4. OTKJIOHEHHE OT
NEPICHANKYJIIPHOCTH TOPIEBBIX
W CMEXHBIX UM TpaHed |  —==- 4
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Kareropus nuieBoii 0eTOHHON MOBEPXHOCTH — A6, ISl HEIUIIEBOW MOBEpXHOCTH A7 10
I'OCT 13015.0. TpemuHbl Ha NOBEPXHOCTH IUIAT HE JomyckaroTcs. KoHTponbs npoyHocTH
6erona mut — o 'OCT 18105.

12.1. Yka3aHus o NPUMEHEHUIO TPOTYAPHBIX IIJIUT.

[Tnuter u3 6etoHoB kinaccoB B 22.5; u B25 npeanasHadeHsl jis1 YCTPOMCTBA MOKPHITHN
CaJl0OBO — MAPKOBBIX MOKPBITUI, TPOTYapOB BO BHYTPUKBAPTAIbHBIX MTPOE3axX, a IUIUTHI U3
oetoHoB kjaccoB B 30 mu B 35 — mig mokpeITHii TpoTyapoB Ha MarucTpaysix. IImuaTer
YKJIa/bIBAIOTCS. HA BBIPOBHEHHBIX IIEOCHOYHBIX, OETOHHBIX CTAOWJIM3UPOBAHHBIX U
MeCcYaHbIX OCHOBaHMX ¢ quddepeHnnanmueit TONMUHbI TUIUT B 3aBUCUMOCTH OT (PU3UKO —
MEXaHMYECKUX NTOKA3aTEIEN OCHOBAHMS U YCIOBUM JKCIUTYaTalluy TPOTYapOB, YKa3aHHBIX B
npoekrte crpoutenberBa. ['OCT 17608 nmpexycmarpusaer pan tommud mmT ot 50 1o 100
MM. [TnuTer TommuaoN 100 MM peKOMEHIYETCS YKIIaAbIBaTh Ha TPOTyapax B MECTax 3ae31a
TsDKEJIOro  aBrorpaHcnopra. Ha ycranoBke «MacTtek» IITATHO M3rOTaBIMBAKOTCA
TpoTyapHble TUTH TommuHor 70 mwm. [lo 3akasy moTpeOuTeNnss TOJIIMHA MOXET OBITh
M3MEHEHA.

B kauectBe BbIpaBHUBAIOUMX (TIOJCTUJIAIONIMX CJOEB) IMOJA TPOTyapHbIE IUIMTHI
1€J1€CO00pa3HO UCIOJb30BaTh CYXHME WM YBJIQXKHEHHbIE IECUAHO — IIEMEHTHBIE CMECH,
coaepxaiire reMeHTsl Mapok M 300 u M 400 ot 100 10 150 Kr/nm® .

13. U3rotoBnenue OOPAIOPHBIX KAMHEH.

boparopusle kamHn n3roraBnuBaOT no ['OCT 6665 u3 MENKO3EPHUCTOIO U TSKEIIOrO
o6etoHoB. TpeOoBaHusi K MOI0OPY CMECH 3aMOJHUTENIO, BSKylIemy, nobaBkam, TBO,
MOPO30CTOMKOCTH, BOOIOIIIAIEHUIO, OTIYCKHOM MPOYHOCTH aHAJOTUYHBI TPEOOBaHUSIM
MIPU U3TOTOBJIEHUU TPOTYAPHOH TUIMTKH, 332 UCKIIFOUEHUEM:

- MapKa 1e0Hs 0 MPOYHOCTU Ha CKaThe N0JKHA ObITh HEe Hike 1000;

- Oeron kamuedr wmapku BP 100.20.8 (pazmep 1000*200*80 ™M) pomkeH
COOTBETCTBOBATH KJIacCy OETOHA MO MPOYHOCTH Ha CaThe HE MeHble yeM B 22,5, a 6eTon
ocTaJbHBIX Mapok — He MeHee yeM B 30. Kitacc OeToHa Mo mpoyHOCTH Ha pacTsHKEHUE pU
u3rude npuHUMarT He MeHee yeM Bt 3,2 s kamueit mapku BP 100.20.8 u He MeHee ,uem
Bt 4,0 — ny1s1 ocTaIbHBIX MapoK.

3HauYE€HHE JEHUCTBUTEIBHBIX OTKJIOHEHWH T'€OMETPUYECKUX I1apaMETPOB HE JOJIKHBI
MpEeBBILIATH MPEACIbHBIX, YKa3aHHBIX B TAOJIHLIE:
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HanmenoBanue oTKJIOHEHUS 3HavyeHue napaMeTpa, MM [IpenenvHbIe
r€OMETPUYECKOT0 IMapaMmeTpa OTKJIOHEHUS
OTKJI0OHEHHUE OT JIMHEHHOTO JlnmnHa KaMHEeu:
pa3Mepa 1000 +(-) 6
Bricora:
1o 200 +(-) 4
¢B. 200 o 500 +(-) 5
[Iupuna:
10 BEpXHEH KPOMKE +(-) 4
110 OCHOBAHHIO +(-) 6
OTKIIOHEHHE OT
MPSIMOJIMHEMHOCTH TIPO(HIIs
BEPXHEH ITOBEPXHOCTH 110 BCEHN
JUTUHE JInuHa KamMHs:
1000 6
OTKJIOHEHHE OT
MEPIEHIUKYIIPHOCTU TOPIEBBIX
U CMEXKHBIX TPaHEHl MPU BHICOTE
KaMHS:
o500 e 4
ce. 500 | eee-- 3)

Kareropus nuieBoil noBepxHOCTH — A6, ISl HEUIEBBIX TOBEPXHOCTEN — A7 1O

I'OCT 13015.0. TpewrHbl Ha MOBEPXHOCTU KAMHEW HE JOMYCKAKOTCH.
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