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YIK 625.855.3.004.4 (088.131)

METOOUYECKHE PEKOMEHIAUUU 1O OIITUMAJIL -
HbIM PEXUMAM XPAHEHHUA B HAKOINIUTEJIbHBLI X
bYHKEPAX U TPAHCIIOPTHUPOBAHHUA ACDPAJILTOBE-
TOHHBIX CMECEN. Colosnopuun. M., 1985.

NU3noxeHs! cBedeHHs O AOINYCTHMOM BpPeMEHH XpaHeHHq
H TPaAHCIHIOPTHpPOBAHHA acalbTOOETOHHLIX CMecedl C ydye -
TOM COCTAaBa CMeCe€H H TeMIlepaTyphl, 8 TaKXe CBOHCTBHB
ourymoB, [Ipupenen nepeueusr Mep, HanpableHHLIX Ha CO-
XpaHeHHe TpebyeMOro kayecrsa acalbTOOETOHHBIX CMe -
ced M yMeHblIeHHe cTapeHHsa O6utyma B HHX. HM3710X e H HI
cBeleHHa 00 OXHUAAeMOM TeXHHUKO-3KOHOMHUYECKOM 3ddek -

Te.
Tabn, 2.

© Bcecooanullt rocynapcTBeHHblii OOPOXHBIM HAYYHO-HC-
clleloBaTeNbCKHR HHCTHUTYT.



YIOK 625.855.3.004.4(083.181)

| Ipeancaosne

HakonurenbHble OYHKepa 4BALINTCA OefiCTBEeHHBIM cpell-
CTBOM oOf0ecneyeHHsg paBHOMepHOI'o, GecnepebofiHOTO pexn~
Ma pabotTsl acanbTOOETOHHBIX 3aBOAOB, CTaAOHIIM3AIHH HU X
NPOH3BOOUTE/NBLHOCTH,

OnHak0O H3BEeCTHO, 4YTO OMTYMBI NOABEpXEeHbl HHTEHCHB-
HOMY CTAapeHHIO NpPH BBICOKHX TeMiieparypax H, ocobeHHO,
B TOHKHX IllIeHKaX. T akHe mpolnecchl Habiionalorcg HpH Bbl-
nepxuBaHuu achanbTobeTOHHBIX cMecelfl B HAKONHTEIBbHBIX
OyHKepax M TPAaHCIHOPTHPOBAHHHE HX K MeCTy ykiaanku. B
pe3yiibTaTe BO3MOXHO yXYyIlleHHe KadecTBa MoJjiyyaeM bl X
cMeceil. 3To O0SCTOATENbLCTBO OOYCIOBHIO HEOOXOMHMOC T b
B MpOoBeAeHHMH HCCJ/IedOBAHMH, MO3BONYIOUIEX BLISIBATH 3AaKO-
HOMEPHOCTH HM3MeHeHHuda cpoiictB OnTyMoB M acdanbTobero-
HOB B YCJIOBHAX BbhlAepXHBaHHA acdanbTobeTOHHBIX CMeceil
NpH TEeXHOJIOT'HYeCKHX TemMneparypax. llenbs Takumx Hccneno-
BAHHN YCTAQHOBHTBL INpefelIbHO AONYCTHMOE BpPeMs BhillepXp-
BaAHUd cMecell.

XpaHeHHe B TpaHCNOpTHpOBaAHHe cMecell K MeCTy YK -
NTaflK¥ pacCMaTpHBAIOTCH KaKk 3BeHO B obmelt mpobianewme,
OXBATHIBAIOWICH BCe INpOIlecChl, CBA3aHHbBIE C NPOU3IBOACTBOM,
yknanko#f u ynnorHeHueM acdanbTobeTOHHBIX CMeceil.

“MeTonMyYecKHe pSKOMEHAAUHH MO ONTHMAILHbBIM peXH-
MaM XpaHeHHd B HAKONHTelbHLIX GyHKkepax M TPaAHCHOPTH -
poBanuda actanbTobeTOHHBIX cMece#t” cocTaBleHbl HA OCHO-
BaHUH npoBefeHHBIX B COIO3AOPHHM HAYYHO-HCCleAoBaTellb-
CKHMX H ONBITHO-3KCHepHMeHTalbHbIX pabor.

Hacroamue “MeToaAnyecKHe peKOMeHAaauuu” cofepxarT
CBeAeHHd O AONMYCTHEMOM BpeMeHH XpPaHeHHd H TpPaHCIOpTH-
poBaHda actanpToO0eTOHHBIX CMecell ¢ yyeTOM HX COCTaBa
M TeMIllepaTyphbi, cBoiicTB OHTYyMOB, a Takxe colepxaT ne-
pedeHL Mep, HaNpapBlieHHBEIX Ha coxpaHeHHe TpebyeMoro Ka-
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yecTBa achanbTOOeTOHHBIX CcMecelft M yMeHbleHHe CTa-
peHHa OHTyMa B HHX.

*MeTooMyecKHe peKOMeHOAUHMH® COCTapHIHM KaHOAHAATHI
TexHudeckux Hayk JI.M.loxmar, B.H.CorarkoBa ¥ HHX.
H.B.Amocosa (Coloznoprnu), xano.rtexH.Hayrk A.M.llep6a-
xoB (Focaopuuu).

[ipu paspaboTke HCNONBL3OBAHBEI pPe3yAbLTATH HRCClenoBa-
HUH M ONbLITHO-3KCNEPHMEHTANBLHBIX pab OoT, BBINOJIHE H H I X
kaHa.Texn . Hayk LA.U.l'erenng.

Bce 3aMevyaHHg ¥ NpedllOXeHHg IO OaHHOWH pabGo T e
npocrba Hanpasiagare N0 anpecy: 143900, Mockorckag 06:1.,
r.banawuxa-6, CowanopHun,



1. O6HC HOJOKECHHR

ap

1.1. HakonurennHuiit OyHKEp — 3TO NPOMEXYTO Y H bl i
CKian ajag xpadHenMqa acdanbToOeTOHHBIX cMeceli NpH pabo-
yeil Temiieparype.

Hainune HaxONUTenbHOro OyHKepa B cOocTaBe acganbTo-
6eTOHHOTO 3apofa no3pongeT 00eCHe4YdTh PHTMHUYHBLIH Bbi-
nyck acanbToGeTOHHBIX CMeceil He3aBHCHMO OT HaAlHYH4
aBTOMOOHNeil—-caMOCBANIOB, H3MEHEeHHS PEeXUMOB YKIAOKH H
IMOTOAHBIX YCNOBHH, & TaKXe COKpPATHTh BpeMdqg 3arpy3KH
apToMOoOunelli U NMOBBICHTEHL HX NPOU3BOAUTEIBHOCTD.

OnHako NpH BbilepXUBaHUK CMecell B HAKONHUTENbH B X
OyHkepax U IpPH TPAHCIOPTHPOBAHHH HX K MeCTY YKIaRkKH
NPOHCXOAUT CcTapeHHe OuTyMa, nNpogapBlgdiolleecss B NOBhbIUWe-
HHH ero XPYNKOCTH H CHHXEHHHM IJIACTHYHOCTH. B pe3yib-
TaTe yXyawaiorcd yaoboykiaapiBaeMOCTh H YNIOTHAEMOCTE
acpanbTOOETOHHBIX CMecell, CHIKXAIOTCH TPellHHOCTOUKOCTS,
BOAO- H MOPO3OCTOKKOCTBL achailbTOOETOHHBIX NMOKPHLITHH,

B naubonpueilt crenenn nonasepXeHbl CTapeHHI0O TopgyHe
achanbTOobE€TOHHEIE CMEeCH Ha BA3KHX 6GurTymax.

1.2. UarencuBrOCTYL cTapeHHs OHTyMAa NpH BhAEDPXHEBA-
HEH acQalbLTOoOeTOHHON cCMecCH B HAKONHTeNhHOM OyHKepe H
B npounecce TPaHCHOPTHPOBaAHHd Npelonpefendercd TeMlie-
paTypon H BpeMeHeM BbIAepXHBAHHYg CMeCH, e€e COCTAaBOM,
THNOM OHCNEePCHOR CTPYKTYpbl OHMTyMa, TOJNIMHHOH OHTYM -
HOH IJIeHKH Ha 3epHax MHHepalbHbIX MaTepHanop H cTele-
HhI0 ee CTPYKTYPHPOBAHHOCTH.

OnHEM H3 OCHOBHBIX OQakTOpoB, OGYyCOBIHBAIOUIHKX CKO-
POCTb CTapeHHs OHTYMOB, GBNgEeTCHd KX CTPYKTYpa, 34BH -
csmas, B CBOIO OYepelb, OT KOJIHYECTBEHHOIO COOTHOlLIE -
HHs1 00beMOB OCHOBHBIX KOMMNOHEHTOB, BXOAJIIMX B COCTAaB

nyucnepcHOR ¢a3bl M AHCNEpPCHOHHO# cpelbi, H OT XapakKTe-
pa HX B3aHMOOEHCTBHY.

Tun AucnepcHO? CTPYKTYPbl OGUTYMOB MOXeT OLITh BbI-



dBJIeH IO COOTHOUIEeHHI0O CYMMbl acPalbTeHOB H CHUPTOOEeH-
30JILHBIX CMOJI H CYMMbI Macell H NeTpolleiiHO-0eH30bHbIX
cMon (COOTHOmWEeHMe NHUCMepcHOH ¢a3bl K AHCNMEPCHO HHO i
cpefle ®/C). B npomsBoacTBeHHLIX nabopaTopuax yaoGHee
H Npoine MOJIL30BAaThCd MokasareileMm K x)’ by HK LHOH Al -
HO CBS3AHHBIM C COOTHOUmeHHeM ®/C M onpefAendeMbIM IIO
CTAHOAPTHHIM IIoKasatreilgM OuUTyMAa o clieaywmeit ¢dopmMy-—
ne:

(= lo_ =
'Dzs

roe T, - TeMmIeparypa pasMardeHHd MO KOJLIY M uiapy,
P oC (FBC'i! 11506-73);

- 0
Txp '{Fggglpairf(go% f‘?giKOCTH no ®paacy, °C
N,s- pactaxumocTts npu 25°C, cm (T'OCT 11505-75).

CnefyeT yurTHIBATh, 4YTO C Haubonbliet CKOPOCTHIO
cTapeioT 6HTyME ¢ K> 1, ¢ HauMmeHbwell - IpH K<L 0,7.

[lopellneHHEe TeMIlepaTypbl CMECH H YBeJIHUeHHEe BpeMe-
HH BbIACPXHBAHHAA €e NpH 3TOH TeMIeparype ycKopdoT
cTapeHHe OGUTYMOB, TaK KAk MHTEHCHOHUUHPYIOT IONMHOKCH -
KOHOEHCAaNHI0, NOAHMEepH3annio, (UIbTpalMio JerKkux KOMIIO-
HeHTOB OHTyMa B HNOPH MHUHepalbHOI'0O MaTepHala H HX HC-
napeHrHe U3 NJIeHOK Ha NHOBEPXHOCTH MHHepAalbHLIX 3epeH,

B sTHX ycnoBHgx O6oJibliyIo poJib HMI'paioT TOJINHHA OH-
TYMHOH IIVIEHKH H CTelleHb ee CTPYKTYPHPOBAHHOCTH MWHE-
pallbHBIM MMOPOUWIKOM; B CMecdX ANd acdanbTOOeTOHOB C
MeHblle#l OCTaTOYHO# NOPHCTOCTLIO crTapeHHe OuTymMa mnpo-
HCXOAHT 3HAYHTENBLHO MellleHHee, yeM B cMecdax Ang 6o -
Jlee NMOPHCThIX achanbTo6eTOHOB.

CaoenyerT y4HTHIBAThH, YTO HEe3aBHCHMO OT coCTapa ac -
baneTOOETOHHO! CMeCH M xavyecTBa OHTyMAa Npouecchl CTa-

x) [loxazsarenr K npefinoxen B.A.3onoTapeprbiM.



peHhda OHTYMa B IiIeHKax Pe3KO HMHTEeHCHPHUHDPYIOTCH HPH
Temneparype 160°C u Brume.

1.3. Uenr HactTogamux "MeTOoAHYECKHX peKOMeHOaANHMi L
YCTAHOBHTL AONYCTHMOEe BpeMd XpPaHEeHHMd K TpPAaHCIOPTHPO-
BaHug ropauux acdanbToOeTOHHBIX CMecell C yd4eTOM CO-
cTaBa cMeceil B TeMIlepaTryphbl, CBOUCTB OHTYMOB.

2. [lonyctumoe BpeMsi XpaHEHHS
H TpaHCNOPTHPOBaHHA acPanbTOOETOHHOH CMecH

2.1. 3a Kkpurepunii nONycTHMOH CTEeNeHH CTaApeHHd ac -
¢anbTOOETOHHEIX CMecell NMPHHATO TAaKOe CHHXeHHue Odedop-
MAaTHBHOCTH, BOAO- M MOPO3OCTOHKOCTH achanbToOeTOHOB,
yXyameHHe yao60yKIaOdnbBAEMOCTH K YIJIOTHAEMOCTH CMe-
cedl, AOCTAaBNEHHBIX K MeCTyY YKIalKH, XKOTOpble B KOMII -
JIeKCe NPHBOAAT K BO3HHKHOBEHHIO OIMACHOCTH IOJIyYeH H q
acpansToberToHa Gollee HH3KOH, YeM 3TO NPEeAYCMOTPpPEHO
IIPOEKTOM, MApPKH, & TakXe HeAdOYIJIOTHEeHHd ero B INOKpbi-
THH,

2.2. MakcuManbLHO OONyCTHMEBIE IIPOMEXYTKH BpeMeHH
OT MOMEHTAa BhBITIyCKa cMecelf, npurorapihpaeMeix Ha Om -
tymax ¢ K<O0,7 npu temmneparype 160°C, mo HX yknaaxu
B NOKpPBLITHE B 38BHCHMOCTH OT BHAA, THIA H COCTaga Ino-
jlyuaeMbIX acdanbToOeTOHOB HNpHBeNeHkl B Tabn.l.

[Ipr uaMeHeHHH TeMIepaTypbl NPUTOTOBIEHUA CMECH H
cpoiicTB OGHTyMa Heo6xoOAMMO 3HAYEHHS BpeMeHH, NpHBedeH-
Hele B Tabn.1, YMHOXHTHL Ha COOTBETCTBYIOUHEe KO3(pPHIH-
enrnl (Tabn.2).

2.3. CMecH, npurorosileHHble Ha 6uryMe ¢ K> 1, He pe-
KOMeHAYeTCd XpaduTh B OyHKkepax ¥ TPAHCIIOPTHPOBATH
npg temieparype 160°C u Bhmue.

2.4. lna cHMXeHHa nmpocTOoa apTOMOOHIell moaA 3arpys-
KO# B Hayane cMeHbl, korana Ha AB3 oaHOBRpeMeHHO IIpH-
OpiBAEeT HECKOJILKO apToMoOuie#, acdanbTOCMECHTEbLHY IO



YCTAQHOBKY CJlleAyeT BKIiOYaTr B paboTy He MeHee YeM

3a 0,5~149 1o wmx npubriTH4.
Tadbnuna 1

JcTarouysas | JonycTumMoe BpeMa xpaHeHHd H TPaHCNOP-

NOPHCTOCTL | THpPOBAHHA CMeced, 4, ANg achanbTOOeTOHA

ac panrTobe-
TOHA, % 00D~ [IBOTHOT'O BHICOKON O~

eMa “A[Bul [Bull| PP |pucroro

2,0-3,5 4,01 3,0 2,0 - -
3,5-5,0 301 2,0 1,5 - -
5,0-7,0 2,5] 1,5 1,5 ~ -
7,0-9,5 - - - 5 -
9,5-12,0 - - —~ 4 ~
12,0-18,0 - - ~ - 3

Tabnuua 2

TeMnep%'xgpa 3HadyeHHe NepexOQHOTO KoaPpuuMeHTa B 3a-

cCMecCH, BECHMOCTH OT IlOKa3aTelg
“ence 0,7] 0,7] 0,8 [0,0 | 1 [6onee 1
160 1,00 |0,8210,52 10,85} 0,22 0,14
150 1,13 10,970,688 } 0,50} 0,38 0,29
140 1,28 1,1010,80 } 0,621 0,50 0,52

2.5. OcTaHoBky cMecHTells B XKOHUe pabodero amag npo-
H3BOAAT H3 pacueTa NOJIHOK pa3rpy3kE O6yHkepa npuObipaio-
UyMHE TIOCNe 3TOT0 apToOMOOHNIaMuE,

2.6. llpn Temneparype oxpyxawomero poanyxa mrxe 109C
MAaKCHMAaJIBbHO RONYCTHMOE BpeMd XpaHeHHMs cMecelf B He-
oborpesaeMslx OyHkepax cliegyeT yMeHbmaTer Ha 20%.

2.7. Ilpu TemnepaTrype oxpyxaiomero posgyxa mmxe 5C
Mg NpHTOTOBIeHHd cMecell B cooreercreud ¢ TOCT 912884
npu Temmeparypax a0 170°C pekoMenAyercs NpEMEeHLTH
6utymMel ¢ K< 0,7 ® BoiiepXHBATbL HX N0 MOMEHTAa YKiaf-
KB uHe 6onee 1 y.
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2.8. Heo6x0oauM0O npMHUMATHL BO BHHMAaHHe, 4YTO N PDH
TeMllepaType Boaayxa Boiue 15°C ckopocTh OCTHIBAHHS
acbanbTobeTOHHON CMecH B HaAKONUTeNIbHOM OyHKepe CO -~
crasnger Ao 1°C B uyac, npu Temneparype 5°C - okono
2°C B yac, a NpH TPaHCIOPTHPOBAHMH B aBTOMOOWIe-ca -
moceane (8-10T) - coorsercTBeHHO 1-3 H 3-89C B uac.
IlpE ypellHYyeHHMH WIH YyMEeHBLUIEHHH MAacChl CMECH CKOpPOCTH
OCTHIBAHHY COOTBETCTBEHHO CHHXAaeTCqd WIH yBellM4YHBaeT-
cd.

2.9. [Ipr cucremMaTnueckoil HeOOGXONKMOCTH B MIHTENb-
HOM XpaHeHMB acPanbToOeTOHHBIX CMeceil B HAKONHUTelb -
HbhiXx OyHkepax ¥ 6onpmoil AAlIBHOCTH BO3KH B LeldX YMeHL-
IUeHHd CKOPOCTH HX CTapeHHd pPeKOMeHAyeTCd NPHMEeHdTb:

no6apku 11AB unm axTUBHpOBaAHHLIE MHHepallbHble 110 -
POLIKHK, NMO3BOJIFIONIRe CHH3HMTBL TEeMIeparypy HNpPHroTOBIIe-
HUS cMmeceh na 20°C;

OMTYMBI C MeHBbUIell CKIOHHOCTBLIO K CTApPEeHHIO;

noGaBKH HNOJKMEpOB, 3aMeAdioline IpOHecC CTapeHH d
OHTYMOB;

cocTaBbl cMeceilt, obecleunBamiiie MHHHMANIBHYIO OCTa-
TOYHYIO NOPHCTOCTE acdannTobeTOHA,

CHH3HTL CKOPOCTH CTapeHHd cCMecedl Ha OCHOBe NOpPHC-
ThIX MHHEpPAa/bHLEIX MAaTepHallOB MOXHO NyTeM npeaBapH -
TenbHOH HX 00paboTKH MANOBA3SKHMHE OPraHHYeCKHMH B4 -
KYLHMHE,

2.10. lIlpuMenenne nakonurelnbHbIX OYHKEpOB NpPH CO -
O6I0NeHHH peXUMOB XpaHeHHd H TPAaHCIOPTHPOBaHHga acdailr-
TOOETOHHBIX CMeceill NMO3BOJIMT NOBBICHTH NPOM3BOAHTENDL -
HoctTe ADB3 na 10-12%, cHuauTh cebGecTOMMOCTEL NpPHUHTOTOB~
JIeHHd CMeCH B cpedHeM Ha 3% H HONYYHTH 3KOHOMHYEC -

ki adpekt okono 300 py6. Ha 1 kM BépXHEro cjiIos NMOKphk
THS.
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METOOAUYECKUE PEKOMEHOALUMU IO OINMTUMAJIBLH BIM
PEXXUMAM XPAHEHHUA B HAKOIIUTEJIbHRIX BY HKEPAX
U TPAHCIIOPTUPOBAHUA ACHAJNIBTOBETOHHBLIX CME-
CEH
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