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YI1K 625.84:666.972:666.972.168 (083.131 )

METOOUYECKUE PEKOMEHOALIMU MO OBECIIEUE -

HHUIO BO3AYXOBOBJ/IEYUEHHWY B BETOHHYID CMECH

[IPU CTPOUTE/ILCTBE UEMEHTOBETOHHBIX NMOKPbL-
TUY ABTOMOBU/IbHBIX OOPOT U ARPCIOPOMOB, Co-
w3nopaun. M., 1888,

Ilanbt pekomennaunuud no obecrnedenuio rTpebyeMoro BoOa-
AyXOBOBIe4YeHUg B OeTOHHYIO cMeChb IpPH ee NPUroTORIE -
HUM BBICOKOINPOH3BOOAUTEIBLHBIME OETOHOCMECHTENLHBIMH YO-
TAHOBKAMH IMKJIHYHOINC H HEeNpPepbIBHOTO OeACTBHH NPOHA~-
ponutTelbHocThIio 120 u 240 M3 /vy.

Hacroamue “MeTOonlyeckre pexoMeHAAUUH” Hanpasle-
HblI Ha IIOBHIUIEHHEe CTOHKOCTH LHeMeHTCOeTOHHBIX NOKPLITUH
aBTOMOOWIBHBIX AOPOr M apoApoMoB. [IpumeHenHe  Ha-
CTOgUIUX pexoOMeHAauuii 6yner cnocobcrTpoBaThk IOBHILE -
HHI0O KayecTBa M NOJNTOBeYHOCTH CTpPOdUIMXCg HeMeHToOe-
TOHHbIX INOKPBITHA.

Tabn. 2, puc.?2.

© [ocynapcTBeHHBII BCECOIO3HbIR AOPOXHBLIN
Hay4YHO-HCCJ/IeA0OBATe/ILCKHA HHCTHTYT, 1983



[ IpeancaosHe

B HacTOguiee BpeMd B OTEUYECTBEHHON KM 3apybex HO
NpaKkTHKe CKOPOCTHOI'O CTPOUTEe/NbLCTBA LeMeHTOOEeTOH H bl X
[IOKPBITHIE NPHUHMEHHSIOTCH BBLICOKOINPOH3BOAHTENbLHBIE 6GeTOHO-
CMECHTeE/IbHble YCTAaHOBKHM HUKJIAHUYHOTO M HENpephIBHOTO
neficTBHd C I'paBHTAUHOHHBIM NepeMellHBaHHeM DeTOHHO#
cMecH. OaHako npumMeHgeMble D@TOHOCMECHTENILHbIEe YyC -
TAaHOBKH HenpepbiBHOro aeiicteua Cb-109 u Cb-118 npo-

uaponurenbHocTri0 120 ¥ 240 M2/4 He B NOJNHOI Mepe
ob6ecneyusawT TPeODOBAHHA K HNOPOXHOMY OETOHY MO KOJIHU-
yeCTBY BOBJeUeHHOIro B OeTOHHYIO cMech BO30yXa, Bbl~

[Io/IHEHHe KOTOpbix OyaeT crnocobCcTpoBaTh NHOBLIUW EH U IO
CTOHKOCTH OeToHAa IIPpOTUB COBMECTHOTIO arpecCcHuBHOIrO Adel-
CTBHY OTpUlUAaTeNLHLIX TeMIepaTyp ¥ aHTHUIOJIONeNHbIX pea-
Ir'eHTOB,

MiccinenoBaHUg M ONBITHO-3KCIEepHMeHTalbHble pado T B,
BbiOJIHeHHbie Cowaanopuuun copMecTHo ¢ HITO "BHHUHU -
cTpoitfopMaw” Ha oObekTax l'maboopcTpog, nokasallH, YTO
BO3BMOXHOCTEL pPeTryJIMPOBaAHUA COOEPXAHHY BOB/IEYEHHOI'O
BO3Ayxa B OCTOHHOU CMeCH NPH ee IPpUIOTORJIeHUH 0Oy -—
C/IOB/I€HaA TexXHOJIOMrH4YeCKHMH (akKTOpaM¥ H KOHCTPYKTHB -
HLIMH OCODEeHHOCTAMH DeTOHOCMEeCHTe/bHBIX YCTAHOBOK.

B pesyanraTte uccinenopanunit Cowo3A0OpHHH pa3padoTaHbl
HacToguHKe “Meronnyeckue pexoMenfaauuu no obecneye -
HHIO BOS3AYXOBOBNeyeHHA B OeTOHHYIO CMeCh NIPH CTpPOH -
Te/lbCTBe UeMeHTOOeTOHHLIX MOKPLITHA ABTOMOOHIBHBIX AOC-
por H aspoApOMOB”; B HHUX HIJIO0XEHbl Npe/lilIoOXeHHS 10
obecrneyennio TpebyeMOro BO3AYXOBOBIEYEeHHS B OETOHHYIO
cMechb NnpH ee npurotorieHud. Hcnonssopanue pa3pabo -~



TAHHbLIX "MeTonuyeckUX pekoMennannu” Oyrner crocodbcT-
BOBATH MOBBIWIEHHMIO KadYecTBa CTPOUTENBCTBA M AOATOBEY-
HOCTH O€TOHHBIX MOKPHLITHH aBTOMOOWIBHBIX ROpOr H a’pPO-

OpPOMOB.
"MeTonudeckne pekomeHpoalun” paapaboranHsl KAaHI,
rexH.HaYKk B.U.KopuyHospiM u B.B.Cunkn npeim, HHX,.

C.H.MapuusiM npn yyacTud xaHA.TexH.Hayk A,A.Homuxo -
pa u uux, }0.I'.JTaure.

JaMeyaHug ¥ NpeAjoXeHHa npochba HanpapndaTh O an-
pecy: 143900, Banamuxa~6 Mockonckoit oba., Cowosaop -
HUY.



. O6GuiHe NOJIOXKEHHSR

1.1. HacTogure “MeToanyeckue pekOMeHOALUHKY MO -
ryT ObITh HCHOJNBL3OBAHbl NHNPH CTPOHTEALCTBE MOHOJIMTHBIX
HeMeHTOOeTOHAbIX NOKPBITHH aBTOMOOHIIBLHBIX AOPOT U 43po-
npoMoB ¥ Oyayr cnocobcTBOBaTE ObecnedeHHUI0 CTOHKOCTH
HeMeHTODEeTOHHDbIX NOKPLITHH aBTOMOOHIBLHBIX ROPOT ¥ aspo-
APOMOB IHPOTHE COBMECTHOINO AeHCTBHA MOpPO3& M aHTHUIO-~
NOJIeHBIX peareHToB.

1.2. na nopniiienus crTofixocty GeToHa NpoTHs  CO-
BMECTHOI'O arpecCHBHOI'O MNeHCTBHI MOpPO3a H AHTHTOIO -
HedHplX pearedTon B OETOHHYIO CMeCh NIpH ee IPHIoToB -
NeHuy cliellyerT BBOMUTL BO3AYXOBOBIGKAKILMASL XNHEMHUYECKHe
notapxku, [Ipy aToM HaANO ydYecThb, YTO BOBASYEHHSLIE BO3-
OYX OKAa3bIBAeT IOJIDKUTEIbHOEe BIUIHHEe Ha TexXHONoTruye—
CKHe cpolicTBa 6erTOHHOHR cMecH, cHnocoboTeysg Hopnilie -
HHIO ee ynroboobpabaThiBaeMOCTH ¥ YCTOHYHMBOCTM MPOT I B

PacCiOeHdsl B Ipouecce TpaHCNoOpTUpOBaHkEg ¥ BUOpoyn -~
JIOTHEH M.

1.3. YMenbuienue obbeMa BOIAYHIHBIX IIOp B DeTOHE& IO
CPABHEHHI C TpedyeMbiM He ~TOJILKO CHHXA&eT er0o IOATO -
BEYHOCTEL (NPOYHOCTH €r'O IpE STOM INOBLILAETCH), HO H
NpHBOAHT K Nlepepacxoay 6GeTOHHOH CMecd 3a CYeT 3aMme -
WeHWs BO3AYIIHBIX NOp 6eTOHOM; HeOolpaBldaHHOE YBelH -
yeHHe oObeMa BO3AYIIHEBIX NOP IO cpaBHeHB C Tpebye -
MBIM NPHBOOAXT K CHUXEHHIO NPOYHOCTH OeTOHA WK X He-
pepacxony uemMeHTa AOng NoNyyeHUs TpedvyemMOil NMpPOTHOCTH.

1.4. Texnonoruyeckunit nponecc npurcTopieHds OCeTOH ~
HOI cMecH AoMkéH oDecHneuuMBaThL BO3ZMOXHOCTL PETYIHDO-
BAHHY COHAepXAaHHd BOBJIEYEHHOI'0 poaanyxa. lIpu sroMm cne-
AyeT y4eCThb, 4TO CObeM BO3AYIIHBIX NOp M HX Hpeobiag -
napowuis paamep » O6eroHe O0YCHOBNMBAIOTCH BpeMeHEeM OT

MOMEHTA OKOHYAHHgE NepeMeliyBandgd OeTOHHOH cCMeCH [0
BubpobopMOBaAHHA.



1.5. O6veM BOBICUenHoro B GETONHYIO CMeCh BO3HYXA
Ha MecTe YK/IaAKM He Oo/KeH upesbimiath 6%.

HenrpanbHoit 1abopaTopud cTPOHUTENLHOI'O OOBEeKTa B
BbilaBpaeMOM peHenTe Ha coctan O0eTOHHOH C¢MecH chiefly -
eT YKa3bhIBATh PACXO0d BO3AYXOBORIeKawlueid NoBaABKH He
no npadopatropromMy uoAdopy, a 1o $akTUYeCKOMY DPacxony
apobaBky B MPOHM3BOOCTBEHHLIX YCHOBHSIX, KOTOPLIA obecne-
yppaeT tpebyemMoOe BO3AYXxOBOBICUEHHE Ha MecTe INpOoH3d -
poacTBa pabor.

2. Peryanposatve cCoaepxanis  BOBACUGHHOrO BO31yXa
B OeTOHHOIl cymecH NPpH €e TPHUTroTroBJEeHHN

2.1. Tam, roe rexHonoruueckoe obopynopanmge, Mare-
puanbl K YCJIOBUS MNPOU3BOACTBa paboT OrpaHU4YHBalOT BO3~
MOXHOCTEL BapbHpopaHud ¢dakTopamMu ANsI perylupOBAaAH U4
BO3[yXOBOB/le4YeHUg B OeTOHHOR cMecH lpd ee IPUI'OTOBR -
JIeHH’, cjefyeT pelryJHpoBaTh PEXHUM IllepeMelinparud, KO-
MUY eCcTBO BBOAMMBLIX BO3AYXOBOB/IeKalwuMux [0OapOK, COOT-
HOIIEeHHEe MeXOYy KPYIHbIM H MeJIKHUM 3anojiHuTellgMHu.

2.2. YBenuyenune obbeMa BOBIEUYEHHOI'O BO3IAyXa MOXeT
6bITE AOCTHTHYTO NOBHILIEHHEeM pacxoda BO3[AYyXOBOBIleKalo-
el .nodaskH, eciiy NPOAOIXHUTeNLHOCTh NepeMelndBaH U 4
OOCTHUIHEeT Ccpoero MakcHMyMa.

Cnenyer y4decTwh, 4YTO yBeJHYeHHe BpPeMeHH NnepemMelii-
BaHu"d OKaabiBaeT Oonee abdexTHpHOe BIHAHHE Ha OOBeM
POB/I€EYEeHHOTO po3nyxa B 6eTOHHOH cMecH, YeM [OBbllle -
HUe pacxolla BO3AYXOBOBIeKawileil nobaskH.

2.3. B cBga3u ¢ TeM, yTo obbeM BOBJIEYEHHOI'O BO3ARY-
X4 B YINIOTHEHHOH CMeCH MNOKpbITUa 0OycC/ioB/IMBaeTCsi TakK—
Xe BpeMeHeM, NpomelllUM OT MOMEHTAa NPpUTOTOBAMEHUM
6eTOHHOH CMeCcH OO0 MOMeHTa ee BHOpPOYIJIOTHEHHd, a Tak-
XKe TeXHONOTHYeCKHMH oNnepalHusaMH, CBI3AaHHBIMH C ee Ne-
pepaboTkoit (BBII'PY3KOii, TpaHCHOPTUPOBAHHEM, paclipele-
neHdeM H YINIOTHEHHMEeM), IpPH NpUCOTOBIEHUH G eTOHHO U



CMeCH [Oo/XHa ofbecneYyHBaAThLCHd BO3MOXHOCTEL YBEJIHYEHHS
cCONepxXaHH BOBRJIEeYSHHOT'O BO3ayxa 6ontee 5-8% mo o065~
emy (Boime TpeGopaumit TOCT 8424-72).

2.4, Ilpu npuroropinennn 6eTOHHOK cMecH B BeTOHO -
CMEeCHTeJ/IbHOH YyCTAaHOBKEe UHMKJ/IHYHOTO NeNCTBHd NPOU3BRO —
nurenbHocThio 240 M2/4 ¢ 06LeMOM TOTOBOI'O 3aMeca
5,3 M2 NpPONOXKHTENBLHOCTh NEepeMellHBAHHA MOXEeT OBITh
B npenenax 60-80 ¢ npH 06bLIYHO NPHHATHIX PACXORAX BO3-

ayxopomnekawimux nobapok (0,01-002% mMaccel nemeHTa).
[Ipp U3MeHeHHH oObeMa TrOTOROIO 3aMeca BpeMs Ile-

peMeUIUBAHUA HOJIKHO OLITH YTOYHEHO ONBITHLIM NV T e M.
CaenyerT y4HThiBATh, 4YTO C YyBelNHYEeHHEeM BDEMEHH liepe -

MELIHBAHHA YBEeIHYuBaeTcd U oObeM BOBIEYEHHOI'O BO3AY-
xa B ocoO0eHHO HHTeHCHBHO nocne 90 ¢ mepeMelIHBaHug.

Crnenyer y4ecThb, HYTO NPOAOIIXHTENBHOCTDL MepemMelid -
BAHUS B 'IMKJHYHBIX CMECHTeNdX ONpefellseTCd BPEeMEeH e M
OT MOMeHTa OKOHYAaHUYd 3arpy3kKkH BCex MartTepHaliop B P
boTawuuii CMeCUTellL N0 HAayala BBIFPY3KH H3 HEro CMeCH.

2.5. [lpu npouspoacTere paboT HANO HCXORHTHL M3 TOTO,
YTO OCOOEHHOCTLI NepeMelinBaHud OeTOHHOH CMecH B yC-
TAHOBKAax HenpepoiBHOoro neiicteug (CB-109, CB-118) ap~-
ngerca orpanuyenHoe (10-20 c) BpeMs ee nepeMemusa -
HUd .

2,6, YpenrdyeHne BpPeMeHW U MHTEHCHBHOCTH IepeMellk
BAHUA MOXeT NOCTHUTAThCd H3MEeHEeHHeM CXeMbl paclolioXxe-
HUg nonacTell B Oapabane cmecn'renﬂx)-, YyCTAaHOBKOH# 4a -~
CTU HX HABCTPEUY HABMXEHHIO CMEeCH H CO3[AAHUEeM [O[AH0 -
pa nepeMellnpaeMoMy MaTepHaly.

[lng nepecraHOBKH JNornacTeit Heob6XoNuHMO B BpoOH e B O i
creHke OapabaHa npopesaTrhr HOBbIe OTBepcTHE NMOA OONTbI

X Nepxarellen, a CTaphbie OTBepCTHd 3aTVIYUIHTL.
[lepecTasoBxy nonacrteil cleayer HayMHaTh C pgna, biip-
Kauiero K BHITPYy30O4yHOMY OTBepcTHIO. llocnie mepecTaHOB-

X)Am.canu. 1006241.



KM OBYX JionacTeil B 2TOM pPgAY CMeCHTeIb CiledyeT BKIIIO-
gyuTer B pabory, 06patTHTh BHEMAHHE Ha YBeJM4eHUe 10—~
TpebigeMOil DHEPrHH sJexTpoaBHraTereM CMeCHTe/ld U 3a-
MepHTL 00beM BOBJIEYEHHOI'O BO3AYXA.

B cnyyae HeOOCTATOYHOTO BO3AYXOBOBIEeYEHHM He0O x0-
NEMO B TAaAKQH Xe Noc/edOBATENBLHOCTH OCYWEeCTBHUTh e~
pecTaHOBKY JioacTeil B KaXAOM Nocheayrpiuem psidy B CO-
OTBETCTBHM CO CXeMOi, INpeAcTaB/[eHHOH Ha PUCYHKe.

Ony npenoTppalieHHs yBENHYeHHS BEPOSTHOCTH HaUK -
NaEng CMECHM B 30He 3arpy304HOI'O OTBEepCTHdA JIOMACTH B
paaax y 3arpy30yHOTO OTBEPCTHS HOMKHBI OBITH HaKNOHEe-
bl moa yrioMm 45° x pasrpy304HOMY OTBEPCTHIO.

2.7. TMopsanox pacyeTa OPHEHTHPOBOYHOI'O BPEMEeHH IIe-
peMelwnBaiusg B OeTOHOCMeCHTENbHBIX YCTaHOBKax HeIpe -
DEBHOIO [1€HCTBHA NpHBedeH B IpH/IOXEHHH,

CxeMa pacnonoxeHug

nonacreil B ?apa6ane

CMecHTeNs: l-3arpy-

30YyHble NONMACTH) 2-J10~
nacTH, HAKNOHEeHHble K
pasr*pygoqnom OTRep—-
CTHIO; -rglpn HHTanb—-
Hple NIONacTH; 4-0nac-
TH, HAK/IOHeHHbIE K 3a-
FpYy304HOMY OTBEPCTHIO




2.8. Cneayetr obpamars ocoboe pHMMAaHHEe Ha CTeNeHb
HAIlOJIHCH ML CMecHTenbHoTo 6Gapabana, Tak Kak 3TOT (ak-
TOP TAaKXe OKa3blpaeT olpefefieHHOe BIHAHHE Ha KadecT-
BO NepeMelI¥BaHHA M CcOOepXaHHe BOBJIEYEeHHOI'0 BO3Ay X a
B 6eTOHHOH CMeCH,

HeobxonuMo Takke YYUTLIBATH, YTO YMEHblieHHe Ipo-
U3BOAHTENBHOCTH OeTOHOCMECHTENBbHOK YCTAQHOBKH HeEIpe -~
PLIBHOT'O AeMCTBHE BeNeT K YMEeHLIIEeHUK CTeNeHH 3anojl-
HeHMs cMecHTennHoro 6bapabana, cHHxaeT 3PPeKT BO3NY -
XOROBMIEYEeHUS, HTO IoTpebyeT AOIONHUTENbLHBIX MEepONnpHs-
THH 1O o0ecnedYeHud BO3AYXOBOBRIEUEHHUS,

2.59. Ypenudyenne 06péMa BOBAGYEHHOIO BO3LYXa IpH
NPUrOTOBNEeHNY OEeTOHHOH CMeCH B YCTaHOBKAaX Helpepbis-
ROY'C HAeHCTBRUY MOXHO HOCTHYbL HPpY OCYUECTRBIASHUM Clie-
OVIONNX MeponpHaTER:

ypeldndeHnd CTelledn 3anonxHeHns OapabanHa cMecureng
38 CHeT IOBEBIWEHHUS NPOU3BOAHTENBRHOCTH BeTOHOCMECH -
TEeIIBbHOH yCTAaHOBKM;

Ha3MeHeHHH CXeMBbl DPACHOIOXeHHud nomacTefl p CMecH -
TeibHOM OapabaHe nyTeM NepecTAHOBKH YaCTH JIOHACT e i
(cMm.puCYyHOK);

yBeNMYEeHMHN pacxona BO3AyxoBoBiexkawmomeidl nodaexu MO
0,03-0,05% mMaccel nemesnra.

2.10. BaxaeiM QaxTOpoM, cnocobcrayomuM obecneye -
HHI0O B OeTOHe moxpriTua Tpebyemoro of6bema BO3AYII H B X
YCNIOBHO=-3AMKHYTBIX (IOD, KOTOpPhle B OCHOBHOM GOPMHDY -
I0OTCH M3 BOBJI€YEHHOTO B DETOHHYIO CMeCh BO3AyXa, SABIS—
eTcsd BO3AyxoyAepwupawoumasg crnocobrocrer 6eTOHHON cMe -
CH, NO3TOMY MNPCTOAHHO HeOOXOOMMO MNOBHINIATL BO3ILAYXO -
yoepxuapawumylo cnocobuocTe GeroHHOl cMmecH. 310 0By -

CIOB/INBAETCH TeM, 4YTO IPH OTHOCHTENbBLHO BLICOKOM BO3-
AyXOBOBJI€4YEeHHRn, NTIepeMellKBAHNH, &8 TaKXe HH3KOH BO3Ly-
xoyAepxupamome# cnocobHocTH cMecH B OeTOHe NOKPLITHY
MOXEeT He OCTAThLCH Tpebyemor'o obrema BOBICYEHHOI'O

BO3AYyXa MOClie TeXHOonoru4yeckof nepepaborke Gero xnHoOf
CMeCHh.



[Tpy OTHOCHTENBLHO HeOONBLIWOM BO3NYXOBOBIEYEHHH H
BBLICOKOM BO3AYXOYAepxHUBawuweir crnocobHocTH cMecH B Oe-
TOHE OCTAaHeTcsd BO3OYWHBIX IOp B obmreMe, IPeAyCMOT -~
pepHoM Ttpebopannamu I'OCT 8424-72.

2.11. Opsum #u3 naubonee cymecrBennbix PaKTODO B,
BJIUSIIOLIMX Ha BO3AYXOBOBMAEKAKIIYIO K BO3AYXOYAEpPKHUBAK~
My cnocobHoCTr OeTOHHOH cMecH, daBndercs xo0abdulu -~
eHT pAas3adBHXKHM webHa pacTpopHO#l yactTbiw. C yBenaHYeHH-
eM kosdpbuumernTa (ypenuuenme [OAM IecKa B CMECH 3a-
[IOJIHUTENefl) OPH NPOYHMX pPAaBHBIX YCJORHIX BO3AYyXxoyHnep -
Mupamowass crnocobHocTh GEeTOHHOHR CcMecHd nopbiluaeTcd.

PekoMeHAYIOTCH cClienylONHe MHEHUMAMNBLILIE BeJIM Y M H Ll
KOopPUUHEeHTa PpPas3iIBUXK¥ B 3aBHCHMOCTH OT MOAYHd

KpyMHOCTH necka: Kpye = 1,7 nna My, = 1,54+2,0; 1,8 ~ s

Ml{p: 2,0-2,5; 1,9 - nng Mkp = 2,543, 2.

[IpenenbHo BOosMmoOxHag (Haubonbuiag) BenNUYHHA KO-
PUIHEeHTA pal3nBHXKH YyTOYHHeTCS N0 MeTONHKEe, H3JIOXeH-
HOM B "MeTOnHyecKHUX pPeKOMeHAAUHdX IO INPAMEHRHHUIO Ma-
nomebeHOYHbIX O0eTOHOB VIS CTPOHTEINHLCTBA OETOHHBLIX IO~
xporTHit” (M., 1977).

2.12. Onpepenenye copepxaHud BOBIEYEHHOTO BO3NyxAa
Bp OETOHHO} CMeCH HPOHU3BOOUTCSI B cOoTBeTcTBHM c "Hu-
CTPYKHHEeH 1O CTPOUTe/lbCTBY HNeMeHTODeTOHHBLIX NHOKPBLITHH
aBroMobunwvueix fAopor” BCH 139-80 Muaurpanccrposd, npe-
NOMeHnue 3 M NnNpUBeNeHHBIMH IOJIOXEeHHUIMHE HAacCTOSUWUX
"MeToayeCKHX PexOMeHmaumu”.

2.13. Ha GetonnoMm z3agpone npoby H6eTOHHOH cMecH B
vamy npubopa orbupamT (Kak MOXHO NOJHee, ¢ “wankoi”
3 KYy30Ba TPaHCHNOPTHOT'O cpedcTtBa (aBTocamoccpana), a
Ha MecTe yKiIaAKu npody orbuparoT ua OGeTOHHOK CMeCH
nepenl OeroHOoykiaauukoM, Bo BpeMsa orbopa npoebd ueobxo-
AKMO cobnwaaTk 1npaBulla TexHHKH 0e30nacHoOCTH.

2.14. Onpenenenne cooepxaHusi BOBIe4YEHHOTI'0O BO3AYyXa
B ODeTOHHOH CMeCH CiaeldyeT HAYUHATL CpPa3dy Xe foclie orT-
bopa npobkl.
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2.15. [Ipn ycrpoilcTpe HOKPBITHS C HNpPpHMEHEHUEM
CKONp3auux ¢opm OeTOHHYI® CcMeCh B dauie nputopa yi-
JNOTHLAIOT I'aybuHHbIME BubparopaMu c napaMeTpamH, CO ~
OTBETCTBYOIIUMH pubpaTopamM Ha OGeTOHOykIaduwmke. Bpe -
M YIJIOTHeHHUs OeTOHHOW cMecHM B yame npubopa HNOMXKYC
COOTBEeTCTBOBATH BPEeMEeHH YHNJIOTHEeHHd CMeCH B MHOKDPbLITUH.

Bpema ynnormeuua cmecu B noxpeiTHd ( t ) 3abucur
OT CKOpPOCTH ABMXeHHUd OeTOHOYKIAOUYHKA:

4
t="7
Y
rne { - nnuna rny6unsoro muGparopa, paBnasa 0,4 M:
YV - CckopocTh ABMXeHHs] MaluHbl, M/C.
BpeMma ynioTHeHHMS B 3aBHCHMOCTH OT CKOPOCTH ABH —

XeHud MalluHbl npuBefdeHo B tTabtil, 1
Tabnunal
CKOpPOCTEL HBHXeHHH

DeTOHOYKNaO4YKKa,
M/c (M/MuH)

' 0,0166 | 0,025 |0,033 {0,041 {0,05
| (1,0) | (1,5) | (2,0)}(2,5) |(8,0)

Bpemd yninorTHeHud
CMeCcH, C 24 | 16 12 10 8

I'nyOuuupiii subOpaTop INIaBHO ONYCKAaIT B UEHTp YalH
BO3AYXOMepa B TedeHue IMOJOBHHbL! TpedyeMoOrI'c Bpe M eHH
YIIIOTHEeHHUsST CMEeCH ¥ IIJIaBHO IOOHHMAIT 3a TOT Xe Ie -
puon. BubpaTop He NoNXeH kKacaThkCss CTEHOK M AHaA 4a-

M,
Harnpumep, speMs yNnioOTHeHUS 12 ¢ NpH CKOPOCTH HABH-

xenus yxinapuuka 0,033 m/c (2 M/MHH): 6c - mnaBHoO €
onyckaHde M 6 ¢ ~ MnaeHbIH nofAbreM BHOpaTopa.

[lociie OKOH4YaHHMg YINIOTHEHMS HeRocTawyio 6eTOHHYIO
CMeCh B dalle 3anolHgKT HOBOH# nopuueit 6eTOHHOH CMe -
CHM M NOpPHM3OHTAallLHBIM ABHXEHHeM BHOpaTOopa NO BepXxy
yalurr ymiloTHAT ee.
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3. OcHosHbie TPe6GOBAHHA K NMPOH3BOACTBEHHOMY  Yy3JY
H ONOKY [O3HpPOBaHHA pabouHX pacTBopoB N006aBOK

[TAB

3.1. [IpoussoacTBeHHBI# y3el Mg OPHCOTOBIEHUS pa -
Gounx pacteopoB nobapok [IAB npennasnagaeTcsa A/lg HO-
BeleHBd [IPOMbIUINIEHHbIX KOHUEHTpAaUHii 3THX BeleéCTH
(3g3xEx Mnu cyxmx)no pabouyux (pasBamnenHnix), npube -
neHHBIX B TAaObN, 2.

Tabnuuxa 2

Hobap- Bun | KonudecTBO | PexomMennye- | Topapsbiit
K& nobapku {NOO0ABKM B | Mag KOHUSHT- | ppm AO6aR-

CYXOM Belle
crTBee, 9

MacChl Ue-
| MEeHTAH

panusg pacTBO~| pu
| pa np® pas- |
| lelILHOR 11ona-
Ye B CMeCH- |

|

— | S Lrenk, o | P _
| - | ; ' CTBOP, pexe
pylomagd | | B TBepAOM

| paae

CHB |Boany- |0,01-0,05 10-30 (B TBephom
XOBOB~ BHAE
neKan-
mas

3.2. B y3ne ang npHroTopAeHHs pacTBopa HONKHA
OpITE NpPeAyCMOTpPEHa BO3MOXHOCTL IOOOI'perRa PacTBODOB
no6apox [TIAB no remneparypsl 80-80°C, a Takxe BO3 -
MOXHOCTE HMX NPHHYAUTENLHOT'O NMepeMeliMBAaHUd C BOAOH.

3.3. B ysne ponxua obecneunBaThCd BOAMOXHOCTL
NpHIOTOBIIEHHAa pa3dellbHQ, B Pa3HBIX eMKOoCTHXx, pabouux
pacreopop nobSapok I1AB, manpumMep, BOSAYXOBOBIEKAK -

me# (CHB) u nnacrudpunupyomest (COB): ux npumepHO e
COOTHOUIeHHe no ob6meMy cneayer npuummarts 1:10.

12



3.4. Y3en ong NpHrOTOBNEHVH PacTBOPOB NROBABOK
[TAB nonxen OpiThb OOOpyAOBaH cHCTeMOl mepexadxu (8
COOTBETCTBHH C NPOKU3BOAUTENBHOCTBIO 0EeTOHOCMECHTEe/ b~
HOH YCTAQHOBKH) B O/I0OK NO3UPOBAHHY U B pe3epBHbie eM-
gocty (“cxknan” paboumx pacTBOpPOB).

3.5. brnok nosupopanus paboyux pacTBOpoR A06apoK
noXxeHn obecHneywBaTh BO3MOXHOCTD pasaie/lLHOT o uX
O3 KPOBAHYS.



Ilpunoxerune

Pacuer BpeMeHH nepeMeLIHBaHHA

B 0€TOHOCMECHTEJIbHBIX YCT3HOBK aXx
HeNpPepbLiBHOI0O AERCTBHSA

[IpousponouTenbHOCTEL OeTOHOCMeCHTeNlbLHO| YyCTAHO BK U
HenpepsiBHoro AelicrBua 1 (M°/4) onpenensercs no ¢op-

MyJlie
V¥
n = 3600— (1)
t
e V - o6vem Bapabasa GeTOHOCMECHTENs], M°;
Y — CTeleHb HalnolHeHug OapabaHa T OT OB O ¥
CMe ChbIO;
1 - BpeMa nepemMellupaHusy, C.

Odna BGeroHOoCMecHTeNnd ¢ UUNMHApHYeckKHM OGapabaH oM

95(13&'2
i »
rne N - nuamerp Bapabana, M;
{ - nnuuna paboueit vactu GapabGaua, M.

Ucxona ua aasucumocTtu (1) c yuerom dopmyns (2)
ppeMms nepeMewupanug t, onpenenurca no dopmyne

2
t______QOOFET‘Jt‘D @ ' (3)

V= (2)

B dopmyne (3) Bce BenuyHHbl, KpOME CTElNEHH HANOI ~
HeHua Oapabana (¢ ), aBJISIOTCH M3BeCTHbIMH. T ak, obneM
OeTOHOCMEeCHTENS, ONpelelsgeMblii "eOMeTpHYECKHMH Ia ~
pameTpamMH (R u € ), aBnsgercd NOCTOAHHBIM, a NPOH3BO-
OATENBLHOCTL OeTOHOCMecHTeNnd ycTaHapjiupaeTcd B Hada -
ne paborsl nyTemM HACTPOHKH AO3aTOPOB KOMIOHEHTOB De-
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TOHHOH CcMecH M MOXeT OBITH H3MEeHeHa TOJIIBLKO B pe3ylnk-
TaTe Olpede/ieHUd HOBOIC pacxona 3arnojIHuTene M UHe -
MeHTa, T akuM o00pal3oM, LA HaxXOXOeHHd BpPeMeHH Nnepe-
MellUBaHHg OeTOHHOM cMecH HeoDxoOUMO ONpeneldThb CTe-
[TeHb Hano/iHevud OapabanHa cMecurend.

CTeneHk HAaNOIHEHUd MOMXHO OllpelelinTh OBYMSH METO-
NaMU - MPAMBIM H KOCBEHHBIM,

IlpaMoit MeTOd 3ak/jiw4YaeTCcsd B HeNOCpeldCTBeH -
HOM ONpenejieHUU CTelleHW HalonHeHUss SapabaHa nyTeM
H3MepeHus obbemMa cerMeHTa, KOTOpPbIH oOpasdyetr 6eToOH -
Hasd cMech B OapabaHe cMecuTeng Nocile er'o OCTAHOBKH
NnByMsi cnocobamu.

[Tpu ueppom crnocobe HeOOXOAUMO B YCTAHOBHUBIIEMCH
pexume paboTbl OCTAHOBHUTEL BCK YCTAHOBKY H, 3aMepPUB
rayOuHy ¥ wHpHHY obpasoBaruwerocsa B Oapabane c¢cnogd
6eTOHHOP CMeCH, BBIYUCIHTL 06vem cermenta V4 (mM3)
1o gopmMyne

V‘f = FE’ (4)

roe F - mjowanbk cerrMeHTa, 2 (ceyenne moToka Ma -
repuana B bGapabane)

F = E(_S..:;_)_igﬁ : (5)

R - panuyc Gapabana cmecHTend, M;
S - AJIMHA Ay cerMeHTa, M;

0 - AnMuHA XOpAbl CeTMeHTa, M;
h

~ cTpenka cermenra (rnybuna obpazoBabBwero -
cd ciiog OeTOHHOU CMeCH B HeOOOABMXHOM CMeE-

CHUTrellie ).

"¢

Onuuy nyr# cerMeHTa MOXHO OllpeleldThb MO H3MepeH-
HbIM BeIHYMHAM H NnO popMmylie

ey

5=\52’+ j‘?"hz ' (6)




roraa ¢ yderoMm dopMmyn (5) m (B8) obvem cermenta Oy~
aeT paBeH
R( 6%+ —h” --5)+5h
3 2 (7)
2

[Ipr BTOpPOM crnoco®e pkaw4alT B paboTy TOMBLKO OAHH
Hapaban OetoHOCMecHuTellsd, PaA3rpyXaloT HaAXOOduWYIOCHaA B
FeM CcMech, 3damepqalor ee odprem. CrelleHEr HANONHEH H s
bapabaHa onpelellgeTcsd OTHOWIEHHeM, MNOJNYYE€HHLIM Hep -
BbiM H BTODBIM clocobom obwema cMecH Kk 00beMy Oapa-~
OaAHa CMeCHTeld.

XOCBEeHHbBIHE MeTOHA olpeldelieHUd CTEeNeHH Hauol-
neprg bavabana O0eTOHOCMECHTE/IA OCHOBAH HA 3aBHCHMO-
cru norpebnsemMolt anextTpoAsuratTeneM ODeTOHOCMECHTENd
MOIMEOCTH OT CTeleHM HanojiHeHua DapabaHa.

[Ans 3700 HEOOBXONHMO B YCTAHOBHBIIEMCH pEeXHME pPa-
Corpl OerollIOCMECHTeNLHON YCTAHOBKH 3aMepHTh NOoKas3a -
HHa noTpedbhsaeMoR aleKTpOoABHIaTe/lleM OeTOHOCMECHTEl
MOWHOCTH IO BATTMETDPY, YCTAHOBIEHHOMY HAa Ny/ALTE yI-
pap/ieHud. Aalee HallTH ylelpbHOE 3HAYEHWEe MO HOCTH,
paafienydBs AaMepeHHoe 3HadeHue Ha AnuHy pabouell vag T
Sapabana { , M BOCHOJB3OBATHLCS IpPadUUECKOH 34BUCHMO -
CTBhIO, TDUBEAEHIOH H& PHCYHKEe IIDUITOXEeHUHH,

[IpencrapneHyblii TApUPOBOUILIH T'bPadUMK YCTaHaBIKBA -
T CBa3hL MeXNy YyOeNbHbIMH SHAYCHHAMY MOIWHOCTH (MO
HOCTH, KOTOpYIO noTpebihaer OGapalaH cMecHTens C AIUHOMN
paboueil yacTu Gapabana 1 M) ¥ 3HAYSHHSMYE CTEeHEHH
HamoJHeHUS OapadaHa HO r'oToBOil cMecH.

D KaxaoM XKOHKPETHOM Ciy4Yae MOIHOCTL, NMoTpednge-—
Maqg PHBOOOM 53})&58}{&, 6yﬂe'1‘ 3apHCceTh OT MHOI'MX q]a}g_
TGpPOB, B YAaCTHOCTH COCTaBa CMeCH KM CBOHCTB nepeMe -
HpaeMblX MaTepHanoB. [I03TOMY npeAcTapleHHbIH Tapy -
NOBOYHEIH TpadMK MOXKHO baccMmaTtTpuBaTk KakKk IpaMep coO-
orAaARNeHUd Taxoro rpaduxa.

'S, N |
LTHOWEDR 710 05U ODAMHAT BHIYUCICUHHO e

V, =

SHAYCHHAC



yaAelbHOH MOUIHOCTH H NpoOBels 4Yepe3d OAaHHYIO TOYKY npd-
MYI0O OO0 nepecedUeHHUd ee C KPpHBOH N53=} (v), roJjyd4a-
eM abCHUCCY,3HauyeHue XOTOPOH COOTBETCTBYET HUCKOMC i
BelIfulHe -~ CTelleHH HanolHeHug 6Gapabana HertoHOoCMecH-
Tend., lloncTapngs NoNyyeHHoOEe INPAMBIM H/IH XOCBEHH bI M
MEeTOI0M 3HayeHHe CTeNeHH Hano/iHeHuda OGapabana 6eTo -

snocmecurens {( f ) B snpaxenune (3) Haxoaum Bpema Ie-

pemelwiuBauygd DeTOHHON cMecH B OeTOHOCMecCHTelle HeIllpe-
PEIBHOT'O AeHCTBUH.

IlilpuMenp pacyerTa

Paccuurare BpemMsa nepememinBaHng O6eTOHHOU cMecH B
BeTOHOCMECHTE/NbHO! YCTAHOBKEe HENPEepPhIBHOIO Nelic TBH I
CbB~109, nacTpoeHHON Ha NpoH3BOAUTEeNbHOCTL 120 MS3/u,

[eoMmeTpnuye ckHe napamerps Gapabama: P =1,68mM, ¢ =
4,5 M.

Cornacno dopmyne (3) Bppems HepeMeliKBaH#¥sS PapBHO
\ - —3600-4,5-3,14-1,62
4-120 '
Bocnonr3yeMcsa KOCBEHHBIM MeTONOM OpelelleHHs CTe-
IieHH HanonHeHud 6apabana OeToHOCMecHTeld.

N A8

g
3apUCHMOCTb NOTpebige—
MO MOUIHOCTH QT CTelle-
HU HanonHeHus OGapabaHa

é

J

0

a6 @ 453 © vy
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B ycranoBuBuIeMCs pexumMe paboTwl norpebnsemMad
snexTpoapurareneM OGeTOHOCMecHTenNd MOWHOCTL N OKa-

3alach paBHO#H 18 kBT. YaenbHoe 3HaueHHe MOUWHOCTH
PaBHO

Nga=-%- = 4'158 = 4 xBt/™Mm .
M3 pucyHxa Upuinoxerua cllefyeT, HTO SHAYECHHUIO
yAaelbHOH MOWHOCTH 4 KBT/M cooTBeTCTBYeT 3HaAYeHHe
CTelleHH Hamno/lHeHudg Gapabana Y = 0,13, Toraa Bpems

nepcMeuIuBaHug OyaAeT paBHO

_ _8600-4,5-3,14-1,64 _
T 2. 120 . 0,13 = 35 c.




CONEPXAHUE

[IpenucnoBue e o o o o o s o s e e s o s e u e #
1. Obmme nonoxenud
2. PeryauposaHue colepxaHuf BOBIEYEeHHOIO
BO3/lyXa B DeTOHHON CMeCH NpH ee NPUTOTOBIICHHHA
3. OcuopHble TpebOBaAHKWA K NPON3PONACTCTBEHHO-
MY y3iy ¥ O/oKy OO3UpOBAaHHS pPacTBOpOB A0DaABOK

HAB 4 » L - - - - L . - - it - » » o » L ] [ ] L * » L o - 12
[Ipunoxenne. PacyeT BpeMeHH NepeMelldBAHHYI B

DeTOHOCMECHTEeNBHBIX YyCTAHOBKAX HeNpephIBHOTO Aeii-
CTBHH - ] 8 L 1) & & [ » L | ] & = L » i L] » » = * [ - - L] i14
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METOAUYECKHUE PEKOMEHIALUWW MO OBECIIEYE -
HUIO BO3NYXOBOBJ/IEYHEHVSA B BETOHHY I CMECH

[MPU CTPOUTENLCTBE HEMEHTOBETOHHEIX 10 -
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