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BJIHAHHUE JOBABKH «YK/I-1» HA COXPAHEHHE
CBOUCTB BETOHHOM CMECH

BBenenne

Pazeputre B Benapycu npou3BoJicTBa CTPYKTYPHPOBAHHBIX YITIEPOIHBIX HaHOMaTe-
puanos (YHM) [1-3], a Taike HakoIICHHbIE AaHHBIE 00 >(PEKTHBHOCTH HX MPHME-
HEHUS B UeMeHTHOM OeroHe [4-8] nmocTaBWiM Ha MOBECTKY AHA HEOOXOIHMMOCTH MX
NpaKTHYecKoro uenosb3opanus. C yuerom toro, uto s¢dexruBrocts YHM npossis-
€TCA B YCKOPEHHH TBEP/ICHHA H MOBBILICHAH NMPOYHOCTH OETOHA B MANbIX JO3MPOBKAX
(0,05...0,0005% ot Macchl LEeMEHTa), OIMHM W3 HampasjicHuH npumenenns YHM
SBHJIOCH BBEICHNE HX B COCTAB KOMIUIEKCHOM XMMHUYECKOH N06aBKH B GETOH C LENbIO
YCHIIEHHS IEACTBHS YCKOPSIOWIETO €10 TBEPACHHE KOMIOHEHTa. OHOBPEMEHHO 3TOT
KOMTIOHEHT CIIoco0eH «ancopoHpoBaTh» CBOEH MOBEPXHOCTBIO MMCIICPCHBIE YacTHIIBI
YIJIEPOJHOTO HAHOMATEpHATIA, NMEIOLINE TIONIOKUTENIBHLIN 3apan, obecneunBas Tem
CaMBIM PaBHOMEPHOE pacnpesieieHHe MalbiX KoiuyecTs YHM B 00beMe LEMEHTHOIO
TecTa Ha CTA/IUHU TIPUroToBNeHus GetoHa. C nossnenueM HoBoit fobasku « YHM-1» ua
poitke benapycu norpe6oBanocs nposesieHne uccienoBaHui ee agdexruBHoOCTH B Ge-
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TOHE U, B YaCTHOCTH, €€ BIMSHUA HA CBOICTBA 1IEMEHTA, TEXHOJIOrHYECKUE CBOHCTBA
GETOHHBIX cMecel, KUHETHKY TBEpACHHA ¥ CBOlcTBa GeToHa. OCHOBHBIE PE3YIbTATHI
HccaenoBanuii BiHMsauua 1o0aBkn «YKJI-1» Ba coxpaHeHHE (OpMOBOYHBIX CBOHCTB
GETOHHBIX cMeceil pa3HOM UCXOMHON MOABMKHOCTH NPH W3MEHEHUM TEMIIEPATYPh! H
yCJIOBHIT XpaHEHHs (TPaHCMOPTHPOBaHHS), TIPESACTABICHHBIE B HACTOAWICH CTaThe,
00eCreunBalOT ZOCTIXKEHHE LIeNH, 3aKilouarollieiics B paspaboTke peKOMEHaLHi no
TPaHCNOPTHPOBaHMIO OETOHHBIX cMmecel ¢ aoGaskoit «YKII-1» nis MOHONMTHOro
CTPOUTENECTBA [IPU KPYTIIOrOAUYHOM BesieHuu GETOHHBIX paboT.

Bausinue pazaMyHbIX GaKTopoB Ha GopMoBoUHbBIE cBoOficTBA GeTOHHOI cMecH

Cocmagst Gemona ona uccneoosanui, B Tabmine 1 NpuBEACHBI HCXOAHBIE JaHHEIE
IO COCTaBaM Y CBOMCTBAM GETOHHBIX CMeceii M NPUroTOBJIEHHOro 13 Hux 6eToHa, KOTo-
phIC HCHONB30BAMCH B HCCIIECHOBaHHAX. J[O3MPOBKA XUMHYECKHX H00aBoK (Mccnemye-
Mot «YKJI-1» U NpHHATOl I cpaBHEHHs — Cyibtara Harpus (Na,SO4, CH), xoto-
pbitt BXOIUT B KoMIUTeKe «YK/I-1» B kauecTBe YCKOPHTEIA TBEPACHHS) NPUHATA COOT-
BercTByIOHlei 1% or maccel uemenTa (MLI) no cyxomy BemectBy xak Haubornee pa-
LMOHANbHAY; U1 Cynb(dara HATPHS ~ MO PEKOMEHAAIMAM HCTOuHMKOB [9, 10], a nas
«YKI-1» 1o coGCTBEHHBIM HCCNIENOBAHUAM aBTOPA, NIPHBEACHHEIM B ncTouHnke [11].

Bnuanue memnepamypsi. B 3KCiepHMEHTaX NPUHAT JAHaNa30OH TeMIepaTypsi 6e-
TOHHO# CMECH TSDKENIOro KOHCTpykuHonHoro 6erona ot 5°C no 30°C, xak nanbonee
XapakTepHBIH /i1 KAMMATHYECKOM 30HbE benapycu NpH KPyJIOFOAHYHOM BEICHHU
pabor, Bmoyas TpeGosanus k Temneparype cMmecelt TKIT 45-5.03-21-2006 [13] nna
3UMHETO NEpUosa paboT.

Ha pucynkax 1 w 2 npuBeneHbl AaHHbIE (YACTHYHO, MIPOMEXYTOYHBIE PE3YNBTATHI
s ¢=12,..15°Cu ¢ = 18...22°C onymens) 06 u3meHeHHH GopMyeMOCTH GETOHHOH
cMecH (BO BceX CiTywasX CpefHee MO 2-M OnpenesieHHIM 31eCh U Jiajiee) COCTaBoB (o
tabnuue 1) NeNe 2, 7, 12 (HuskonjiacTiyHas cMecs) 1 NeNe 5, 10, 16, 17 (mnactuunas
u autag (o CTB 1035-96 )[12] non BnusHueM TeMNepaTypsi HapyXKHOTO BO3IyXa
(t46). [Ipu 31TOM TeMnepatrypa OETOHHOH cMecH (f,) COOTBETCTBOBAIA YCAOBHIO: =
tw, I Temmeparypsl cpeasl B (5...8)°C; (12...15)°C u (18...22)°C; npm ¢, =
(25...30)°C Temnepatypa cMecH HauanbHas paBHsmack (18...20)°C. B mocmemHem
ciydae o0beM nMpoGsl GeTOHa Ha MEPHOM OXKMIAAHMA B Mpollecce HKCNEPHMEHTA YK-
PLIBAIH JKECTKAM [1aPOHENPOHUIIAEMBIM KOJMAKOM. YKa3aHHbIEC JHana3OHbl TEMIIC-
paTypbl obecneunBany, BHINOIHASA 3KCIIEPHUMEHTHl B Pa3Hble ITEPHOABI BECHHI-TETa
2013 r. IIpu TOM Cyxue mpUroTOBIEHHbIE CMecH NpH TemriepaType (5...8)°C npen-
BapHTENLHO OXJIAKAAH, a npk 1= (25...30)°C — noporpepati NpIMEPHO 10 cpeaHe
yKa3aHHOTO Auanazona. EcrecTBeHHas TeMmeparypa Cpeibl COOTBETCTBOBANA YKa-
3aHHOM B KOHKPETHBIX BAPHAHTAX 3KCIIEPHMEHTA.

TaGnuua 1 — XapakrepucTuky GeTOHHBIX CMecei H GeToHa

DopMyeMOCT Pacxox cocrasusomux (kr) | Cpemuss | Bogone-
Ne | Kmacc { Geronroii cmec | Mapka ' a1 M Berona: mior- | MeHTHoe
wn | Gerona LIEMEHTA HOCThb, |OTHOIICHHE
«)K>H«OK», oM I n I I, J B ke Getona
A. CocraBsi 6¢3 100aBOK:
1] C%s 17.8 - M400 | 245 | 760 | 1230 | 155 | 2390 0,63
2 | C%s - 3..4 | M400 | 275 | 765 | 1200 | 160 | 2400 0,58
3 C%s - 12...14 | M400 | 380 [-685 { 1100 | 201 2365 0,53
4 | CPhy — 3..4 | M500 | 385 | 620 | 1180 [ 176 | 2350 0,46
5 [ - 12...14 | M500 | 465 | 590 | 1090 | 208 2350 045
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TIpomomuenue Tabmuus 1

B. Cocrasusi ¢ gobasxoii 1 % CH ot MI{
6 1 C%s [7..8 — M400 | 235 | 740 [ 1280 [ 145 [ 2400 0,62
7 [ C%is — 3.4 | MA400 | 270 [ 738 ] 1230 147 [ 2380 0,56
8 | CY%gs - 12...14 | M400 | 360 | 720 [ 1100 ] 182 | 2370 0,50
9 | C%h - 3.4 | M500 | 364 [ 670 [ 11851 161 | 2380 0,44
10 | C® — [12...14 | M500 | 442 | 625 [ 1100 195 | 2360 0,44
B. Cocrassl ¢ no6aBkoit 1% «YKJI-1» or M1
1] C¥%s [7..8 - M400 | 220 | 825 [ 1240 122 | 2410 0,55
12| C%s — 3..4 | M400 | 247 [ 785 | 1250 | 130 | 2415 0,52
13 [ C%ys — 112..14 ] M400 | 340 [ 755 | 11501 163 | 2380 048
14 | C7%s — [ 21..23 | M400 | 405 | 720 | 1065 | 180 | 2370 0,44
15 | C% - [12...14 ] M500 | 345 [ 725 [ 1175 ] 145 | 2395 0,42
16 | C®/ - 121..23 0 M500 | 420 | 720 1065 175 | 2380 | 0,41
17 | C¥y - [12..14 ] M500 [ 400 | 695 [ 1150] 156 | 2405 | 0,39

JlaHHbIE pUCYHKOB 1 M 2 NOATBEPKAAIOT NPSAMYIO 3aBHCHMOCTh yXyAleHHs dop-
MyeMOCTH OeTOHHON CMecH K ¢ 100aBKaMH U 0e3 HUX C MOBBHIIIEHHEM TEMIIEpaTy Pl
cMecHu M okpyxatomei cpensl. O6061as AaHHBIE MPUBEICHHBIX MPadUKOB MPHXO-
JIUM K BBIBOZY, YTO C BBEICHHEM B GETOH KOMILIeKCHOM A00aBkH 1% «YKII-1» or
MI1 nepron coxpaHseMocTH (POPMOBOYHBIX CBOKCTB 3aBHCHMT OT TEMIIEPATYpPhl CMe-
CH M OKpYsKalole# Cpefibl ¥ COCTaBJAET Ui HH3KOMIACTAYHBIX CMECEH NEpHOA 10
120...90 muH. npu remneparype 5...30°C cOOTBETCTBEHHO (MO KPHTEPHIO CHIDKEHMS
«OCTaTO4HOM» OCAKM KOHyCa, HO He MeHee | CM); Ul MJIaCTHYHBIX OETOHHBIX CMe-
ceit ¢ nobaskoit 1% «YKJ~1» (cocras Ne 13) nepuon ux cOXpaHHOCTH COOTBETCTBY-
et A0 90 MuH. s ¢, ~ (5...8)°C, 1o 75 MuH. 1A £, ~ (12...15)°C, n0 60 MuH Ul £,
~ (20...30)°C. CoxpansaeMoCTb CBOHCTB JiHTONH OETOHHOM CMecH, NONY4eHHOH ¢
npumeHenneM nobaekn «YKII-1», B npeaenax mapku I15 coxpansercs no 30 muH.
pH t,, ~ (5...15)°C u 15... 20 MuH. npH 1., ~ (20...30)°C.
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Pucynoxk 1 - M3menenne gpopmyemoctr 6eToHnsx emeceit (OK, cM) 3a nepuon (B MuH.)
OT MOMEHTA IIPHIOTOBJIEHHS [P TEMIIEPATYPE HAPYKHOTO BO3YXa Ly = 5...8°C
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Pucynok 2 — Hamenenne dopmyemoctn Gerornsix cMeceii (OK, cm) 3a nepros (B Mun.)
OT MOMEHTA NPUTOTOBJICHAA TIPH TEMIIEPATYPE HAPYXKHOTO BO3AYXA by, = 25...30°C

Bnusnue ceoiicme yemenma. Ha pucyHke 3 NpHUBEAEHEI IKCIEPHMEHTANBHBIC
JIaHHBIE, OTPAKAIOMHKE 3aBUCHMOCTE M3MEHEHHS MOABIDKHOCTH GETOHHBIX CMecel ¢
UCXOMHOI popMyeMocTEIO (Yao00yKIaasBaeMocThio) Mapok «I11»; «I13» u «I15» ot
CBOMCTB II€MEHTa pPa3N4HBIX 3aBof0B BenapycH npH XpaHCHMHM IPHIOTOBJICHHOI
CMECH 10 MOMENTA MCTILITAHKI B HETIOBH)XHOM (CTaTHuyeckoM) coctosHuu. Temre-
parypa GeTOHHOH cMecH H OKpy»katomieif cpeabl cootBetcTBoBana 18...22°C. beron-
HYIO CMECh I'OTOBUIM ¢ 00beMoM 3ameca B 20 J1, BRITPYXKallH H3 CMECHTENA Ha NoA-
JIOH U TOJNBKO HEMOCPEACTBCHHO IEpe]] MCIBITaHHEM npoly nepeMeuiMBaiM B Tede-
Hue 60 c.
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Pucynok 3 — Usmenenne dopmyemoctn GeToHHbIX cMecer (OK, cm) 3a iepron (B MAH.) OT
MOMEHTA NPHIOTOBJICHHS B 3aBUCHMOCTH OT CBOMCTB IeMeHTa: NeNe5.1, 10.1, 15.1 — nement BLI3,

MS500; NeNe5.2, 10.2, 15.2 — nemerr KpruesuementHommdep, M500; NeNeS.3, 10.3, 15.3 — nement
Kpacrocensckcrpolimarepuansi, M500
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Pe3ynbTaTsl 9KCNEPUMEHTOB MOATBEPKAAIOT B3AUMOCBA3b XKUIHECITOCOOHOCTH O¢-
TOHHOI cMecH (CTnocoBHOCTH COXpaHATh GOPMYEMOCTE BO BPEMEHH) C MHHEPAIOTH-
4ECKHM M BEIIECTBEHHBIM COCTAaBOM LieMeHTa. Hanpumep, uemenTsl Mapox M400 u
M500 benopyCcKOro HEMEHTHOTO 3aBOAa XapaKTEPHU3YIOTCA CYyMMAapHBIM CoIepiKa-
HHEM KIMHKEpHBIX MuHepaioB: C3S + C;A, npumepHo paBHEIM 63 % u 68,5 % coot-
BETCTBEHHO; T.€. )K€ Mapky uemenTta «KpacHocenbckeTpoiiMaTepHais»: = 56 u 60 %
(B cTaThe 3TH AaHHBIC HEe NPUBOATCA). UMEHHO 3TH MUHEpaTbl NOPTIAHALEMEHTHO-
ro KJIHMHKEPA FMAPATUPYIOTCA ¢ HAMOOIBIIMMH CKOPOCTSIMH H, COOTBETCTBEHHO, HaH-
Gonee GBICTPO CBA3BIBAIOT BOJAY 3aTBOPEHHSA, YTO CONPOBOXNJIACTCS NoTepeil moa-
BIDKHOCTH O€TOHHOM cMecH.

Bnusanue mexanuuecxkozo ozdeiicmeus. Ha pucynkax 4 u 5 npvBeaeHsl pe3yib-
TaThl JKCIIEPUMEHTOB, TOKA3bIBAIOIME H3MEHEHHUS NOABHXHOCTH HW3KOIUIACTHYHOM
6eTonHoil cmecH cocTask! NeNe 2, 7 u 12) u nnacruunol (NeNe 3, 8, 13) na npumepe
Getona Kiacca C'7/ys. bBeToHHyl0 cMmech nepeMelnBaiM (B naﬁoparopnom GeToHo-
CMeCHTENE NPHHY AUTENBLHOrO NPAHIMITA NCHCTBUNA) B TeueHUE 2 (TOMBKO Ha CTAAMH
IIPHIOTOBJICHMA OeTOHa), 15 ¥ 30 MUHYT, HMMTHDPYA BapHaHT e TPaHCIOPTUPOBAHHS
€ TIOCTOAHHBIM (MJTH NEPHONHIECCKHM, HO B HEIOM HPOXO/DKATENBHBIM) HOOYKIACHN-
€M B MyTH CINEAOBAHHUA. YUHTBIBAs, YTO YaCTOTA BPAILlGHHs Jionacreit sana nabopa-
TOPHOI0 6ETOHOCMECHTENS IPHHY AUTENIBHOrO JEUCTBHA B 6 pa3 u 6osice NpeBhILAcT
CKOPOCTh BpailleHHst 6apabaHa aBToGeTOHOCMeECHTENIN, HHTEHCHBHOCTS BO3ACHCTBHUA
Ha CMECh NMPHMEPHO COMOCTaBUMA C BEPOATHHIM BO3JCHCTBHEM Ha Hee B Mpoliecce
peankHOrO TPaHCHOPTHPOBAHHA aBTOOETOHOCMEcHTeNeM. TeMmepatypa GeTOHHOM
CMECH U OKpYXKaionieli Cpeabl B 3THX SKCHEPUMEHTaX coOTBeTCTBOBaNA 18...22 °C.

YenuueHne BpeMeHH nepememuBanus 10 30 MHH. He BHOCUT CYHIECTBEHHbIX M3-
MCHEHMI B TIOKa3aTens (hOPMYEMOCTH CMECH, ONPEESICHHBIA CPa3y TOC/IE BHITPY3KH.
Onnako HOSBIACTCA TEHICHIMS €€ HE3HAYUTENBHOrO CHIDKEHHMA, YTO, Ha Hall
B3IVIS/, CBA3aHO CO ClIeqyIomuM. B yacTHOCTY, C yBEeIMYEHHEM BPEMEHH NepeMenIu-
BaHus OCTOHHOH CcMecH HapactaerT 3¢dexT yBelHYeHus IUIOWAIM MNOBEPXHOCTH
TBEpAO#H a3el, cnocobHo# ancopOuposaTk BOAY. Bo-nepBbix, 3a cHET Bo3pacTalole-
IO BO BPEMEHH Npoliecca Ae3arperaund (pacnaieHus) LEMEHTHBIX QJIOKKYT U BCTY-
IUICHHA B KOHTAKT (M PEAKLHIO) C BOAOH AOMOJHHTENBHBIX PeakLHOHHO-CIIOCOOHBIX
TIOBEPXHOCTEH BXKYILETO.
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Pucynox 4 — M3menenne popmyemoct Geronnsix cmeceit (OK, cm) 3a nepuon (8 MuH.)
OT MOMEHTA NIPUTOTORJICHNSA TIPK MPOXOINKATEALHOCTH NEPEMELTHBAHUS CMECH 2 MEH.
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Pucysok 5 - U3menenne opmyemoctu 6etoHubIx cmeceit (OK, cM) 3a neprox (B MuH.)
OT MOMEHTa PHTOTOBJICHHA TIPH IPOAOKUTENBHOCTH NlepeMeIMBanna cMecH 30 MHH.

Bo-BTOpBIX, CKAa3HIBAETCS NIEPEXO/ NMBUIEBHIHBIX YaCTHLI, YIEPKHABAEMBIX MOBEPX-
HOCTBIO 3amoJiHUTENeH, B 00BEM LIEMEHTHOTO TecTa. TO NPHBOANT K JONONHHUTEND-
HOMY NepepacrpenesieHHIO XKHIKOCTH ¥ €€ CBA3BIBAHHIO TIOBEPXHOCTHIO AUCTICPCHBIX
YaCTHUL NBUIEBUAHBIX ¢pakuuii. B-TpeTsux, BO3HHKAIOMIEE B TIPOLECCE TIEpEMENIHBa-
HHA TOJIMANCIEPCHON Macchl, HACHIIIEHHOH 3epHaMH TBepHOi (a3bl KpyNnHOro u
METIKOTO 3alOJIHUTENEH, ABISIOUUXCS CBOCOOPAsHBIME MEIONIMMH TEIaMH, CHIIBI
TPeHHA (NOCTOAHHO Hapyuias (CpbIBas) «UICHKH» BOJAB! M NIPOXYKTOB FHApaTalMy ¢
NIOBEPXHOCTH YacCTHL HEMEHTa) aKTHBU3UPYIOT NOBEPXHOCTHBIC CHIIbI YaCTHIL BAXKY-
HIETO, YTO CHIOCOOCTBYET YCKOPEHHIO NPOLECCOB TMIPOJM3a-ryApaTalHy LEMEHTa.
OrMeuenHbie 3¢ deKTH JONOMHAIOTCS NTOCTOSHHBIMH HapyLIEHHAMM CTaOMIBHOCTH B
($HOpMHpPOBaHKH BOKPYT LEMEHTHBIX 3€peH PEaKIMOHHBIX 0001I0UeK, KOTOphIE B CTa-
THUECKOM COCTOSIHUM CHCTEMBI «LIEMEHT-BOJ@» NOCTATOUHO OBICTPO (opMupyroTes,
YIUIOTHSAIOTCH M HAYWHAIOT CAEPXKUBATH Pa3BUTHE MHAPATALMOHHOrO IPOLECcCa.

Hccnenyemas komruiekcHas nofaska «YKII-1» ofecrieunBaer HeKOTOpHIf poct
TIOABWKHOCTH IUIACTMYHOM CMECH Cpa3sy MOCHE BHIPY3KH MPH TIPOAOIDKUTENBHOM
nepeMelnBaHuy (OYEBHIHO M3-3a 0oJiee paBHOMEPHOTO pacnpeneNeHus B o0beMe
LEMEHTHOTO TecTa U OeToHa MNacTHHUIMPYIOIEro KOMIIOHEHTa H00aBKH, YEM 3TO
HMEET MECTO NPH TPAAWIMOHHOM BPEMEHH NEpEMELIMBAHUA) U HECKONBKO CTAaOMIH-
3UPYET TTaCTHUECKUE CBOMCTBA BO BpeMeHU. OnHako 3ddext sToT (M3-3a pa3sBHUTHA
paHee H3TOXKEHHBIX MPOLECCOB) HENpOJOKMTENECH W HE mpesblaeT 30 MHH. OT
BPEMEHH BBLIIPY3KM CMECH. BMeCTe C T€M, MOXKHO CIEaTh BBIBOA, YTO IIPH NPOAOII-
JKUTENHHOM NepeMenIMBaHuH (TTOOYXIECHUH B MYTH CIIEAOBAHMA) CMECH C J00aBKOH
«YKJI-1» uMeeT MecTo TOCTaTOYHBIH IO NPOACJDKHTENHLHOCTH (10 30 MHH.) neprox
Juist paboThI ¢ Hell Ha 06BeKTe (AN NOAaYy N YKIaAKH 6eTOHA B onaityOKy).

Boooomoenenue u pacmsopoomoenenue. Ilogadya 6eTOHHBIX cMeceil B onanyoKy
COBpPEMEHHbIMH CrocoGamu (0COGEHHO OETOHOHACOCAaMH H ITHEBMOHATHETAHHEM) M
Ka4ecTBO (OAHOPOAHOCTD) YKJIAAKH GeTOHa 3aBUCHUT OT MOABEPKCHHOCTH ILIACTHY-
HBIX CMeceif paccnoeHmio. B CBOIO oyepefib rOMOF€HHOCTh (OMHOPOAHOCTh) OETOH-
HOlt cMecH, conmepxaimiedf KpYIMHBIH 3anoNHUTENb, 33aBHCUT OT paAa ¢aKTopoB:
CBOHCTB LIEMEHTA, HAYATHLHOTO BOAOCOAEPXKAHHA, COOTHOMICHUS W CBOMCTB 3anONIHU-
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Tenel M JPYrux, CPEAH KOTOPHIX CYLIECTBEHHBIM SABJISCTCA BIMAHUE BBEACHHBIX B
coctaB O0€TOHa XMMMYECKHX f00aBOK. B 3TOM CBsi3M ObLIO HEOOXOMMMBIM HCCIIEN0-
BaTh BiMsAHME H00aBku «YKJI-1» Ha xapaKkTepusyiolipe OQHOPONHOCTh OETOHHOH
CMeECH TIOKa3aTesT — BOJOOTHENCHHE W paCTBOPOOTAENCHHIE, KOTOPhIE IKCIEPHMEH-
TajJbHO ONpPEIEEHB! B CONOCTABIEHNH C PaBHONOABIXHBEIMH CMecAMH Mapok «[11»
u «I13» 6e3 nobasox.

Boooomoenenue GeTOHHBIX cMecel — ITO NPOABIEHHE NEPENO3HPOBKH BOIBI HaA
HEOOXOMMEIM €€ KOJTHIECTBOM, KOTOPOE MOXET OBITh Y/epKaHO YacTHIIAMH TBEp-
no#i da3et B GeTOHE 3a cueT NOTeHUHANA e MoBepxHocTH. Haubonbmel «Bonoyaep-
KHBAIOIIEH» CIOCOOHOCTBIO B GETOHE 00J1alaeT HEMEHT, T.K. HMCHHO BsDKYIIEe H3-3a
CBOE MUCICPCHOCTH XapakTepulyercs HauGoNbIMM 3HAUCHUEM [OTCHIMANa No-
BEPXHOCTH. YuCThIE 3aI10IHHTEINH IUIOTHRIX FOPHBIX MOPOJ (KBapil M MONEBOH MIMaT,
ABIAIOIIMECS OCHOBOH TMecKa; rpaHuTooOpasylomue noponbl mebHsa) obnamaior
MEHBIIMM [OTEHIMAIOM MOBEPXHOCTH, KOTOPHIN BO3pacTaer C yBeAMUEHHEM B 3a-
TIOJTHUATEJIAX NOJIM MENKUX Gpakimii 32 cYeT NOBBINICHUS YAEIbHOM NOBEPXHOCTH UX.

Takum o6pasoM, ¢usnueckas ocHoBa npossieHus 3dpdekra BogooTaenenus (pe-
3yAbTaTHl NMpHBEAEHB! B Tabaune 2) — 3T0 HaTHYKHE B OE€TOHE JKUIKOCTH B KOJIMUYECT-
BE, KOTOPOE NPEBBILIAET HEKOTOPSIH MPeAe CyMMapHBIX CHJT [TOBEPXHOCTH TBEpOH
¢a3sl, BXOMSILEH B €r0 COCTaB.

B pesynsTare NpOABICHHS CHUI TPABUTALMOHHOIO NIPHUTSHKEHHUS (CEIMMEHTANNHI), @
Takke 3¢PeKTa KOHTPAKIMY (CTKEHHS, YMECHBIICHH] 00bEMa HilH THIpaTalyy He-
MEHT2) LIEMEHTHOrO TeCTa H3 00BeMa OeTOHa MUTPHpPYET «cBoOOHasA» (HE CBA3AH~
Haf) BOJA M HAKAIJTUBAETCA HA MOBEPXHOCTH KOHCTPYKIMHU (M3A€/MA) WK oOpasios.

Tabnuua 2 — Bojootaenenue miacTHUHbIX OETOHHEIX CMECEH

Howmep cocrasa
6erona no Tabnuue 1, | Macca cocyna | Macca oTaeus- H;ﬁﬁi;c:;:(glggr- Cruxenue
Hanuuie no6aBku, | CO CMECHIO, I' | IIEHCH BOABL, I 1545-2005. % nokasarend, %
0cajika KOHyca, CM » 70
Ne2; Ge3 106aBoK;
OK ~4 cm 2450 13,6 1,51 -
Nel2; 1% «YKI-1»;
OK ~ 4 cm 2477 10,1 1,12 274
Ne5; Ge3 n06asox;
OK ~13 oM 2414 18,7 2,08 -
Nel5; 1% «YKI-1»;
OK ~ 14 om 2462 11,4 1,27 38,9

Mertonnka 3KCrepuMEHTOB (MpH o6’beMe MEPHOTO cocyla — 1 J1) COOTBETCTBOBANA
nznoxenHoi B 1.8.4; CTH 1545-2005 [14], mo3aTtomy He npusoauTcsa. Bo Bcex ciy4a-
sx 00beM OeTOHHOM cMecH, yKnaabiBaeMoti Ha 1,5 yaca B MepHIit cocy/ (oT6op coOu-
patoruekica BoJbl — yepe3 Kaxasie 15 mun.) Obut pasen 900 em’ (0,9 ). Cocrasbr Ge-
TOHA U CPABHUTENHHBIX UCIILITAHUI TIPUHSTH 1O Tabauie 1, B 4aCTHOCTH, PaBHONO-
IBIDKHBIE 1t Mapk# «[11» — Ne2 (kiacc Clz/.5, comepkanue ueMenra 275 xr, B/I] ~
0,58) u Nel2 (Cn/]s; L[ =275 xr; B/l ~ 0152; 1% «YKI-1»); mns mapku «I13» — Ne5
(C¥130; L] = 465 xr; B/L] ~ 0,45) 11 Nel5 (C>/30; L] = 345 kr; B/L] ~0,42; 1% «YKII-1»).
W3 pesyn»TaToB 3KCIEPHMEHTOB, NPEICTABACHHBIX B Tabmuile 2, cleayeT, 4To pas-
HOMOABHKHBIE GeTOHHNBIE cMecH ¢ n06aBkoi «YK]I-1» XapakTepH3ylOTCS MEHBUIHM
(Ha ~ 25% nng mapku «I11» 1 ~ (35...40)% nna mMapkn «I13») BogootaeneHnem no
CPaBHEHHUIO CO cMecaMH 0e3 106aBoK.

CrielyeT OTMETHTB, 4TO aGCOMIOTHBIC BENHMYHHE! ITOJYYEHHBIX IaHHBIX 110 BOJOOT-
JeNIEHHI0 CMeCei He UMEIOT NPHHUMINANBHOTO 3HAYCHUS, HO CPABHEHHE UX [TOKa3bi-
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BaeT 3¢ (eKTHBHOCTE Mcnoib30BaHusa gobasku «YKI-1» ¢ nosuimif noBbIuIeHHs
katecTsa GeTona. IIpHuHHE] CHIDKEHHS BOZIOOT/IENIEHHS cMecel ¢ n00aBKo#, OYeBHIl-
HO CBS3aHBI ¥ OOYCIOBIABAIOTCA [BYMS OCHOBHBIMM (akTopamu. Bo-TIEpBBIX,
YMEHBLIIEHHE pacxo/a LEMEHTA (T.e. 06beMa EMEHTHOIO TECTA, U3 KOTOPOTO «yXO-
JIUT» OTHENAEMas O] ACHCTBUEM CHI TDKeCTH M 2 deKTa KOHTPaKLMM BONa). A BO-
BTOPBIX, 32 CUET CHHXEHHS HaualbHOro BOZOCOAEpKaHMA GeroHa ot addekra mia-
crapuxamn gobasxky « YKJI-1». B coBoKynHocTH 3TH (akTophl 00yCJIOBHIM CHU-
KeHue Ha (25...40)% sonootaeneHus GETOHHBIX CMECei B paMKax BBITOIHEHHBIX
3KCIEPHMEHTOB.

Pacmeopoomoenenue bemonnvix cmeceii XapakTepH3yeT €€ paccnauBacMoCTh NIpH
JIHHAMHYECKOM BO3ACHCTBMM, BO3HHKAIOMIEM NPH TPAHCIIOPTHPOBaHHH M YILIOTHE-
HuH OetoHa. CyIIHOCTH ONpEACACHHUs 3TOH XapaKTEpHCTHKH 3aKI0uacTes B NPOsB-
JICHHH PACCIOEHHA CMECH TIOA BO3ACHCTBHEM AHHAMMYECKHX MMITYJIbCOB, DE3YJbTa-
T€ KOTOPOro MOSBIAIOTCS PA3iu4Msi COCTaBa UCXOAHOTO OETOHa B BEpXHel U HIDKHEl
gacTH obpasiia B nporecce BUOpHpoBanHMs Ha 1abopaTOpHOH BHOPOMNIOWIANKE €O
cTaHAapTHRIMH napaMerpamu (ammuutyna: 4 ~ 0,5+ 0,05, Mm; gacrora: f~ 2900 %
100, xo/MHR.).

OTH paznuyms COCTaBa OLEHHBAIOTCA MO COLEPKAHUIO PACTBOPHOM COCTaBIAIO-
ek GeToHa B BEPXHEH W HIDKHEH 4acTH MepHOTO ccya (06vem 5 o) nocae BuOpH-
pOBaHusA TAaCTHUHBIX cMeceid Mapok «IT1» u «I12» B Teyenue 25 ¢, mapku «[13» — 10
c, Mapok «I[14» u «II5» — B Teuyenue (7...3)c. ITokasarens pacTBopooTacacHAA Oe-
TOHHOH CMECH ONpPENe/MIOT KaK COOTHOINEHHE PasHHULLI MacCc PacTBOPHOM COCTaB-
asomeit Gerona B Bepxuei (0,5h) u mkueir (0,5h) 4acTy MCITBITYEMOTO CIOS BBICO-
Toii «h», OTHECEHHOM K MX O0ILIeH Macce ¥ BRIpaKEHHOH B IIPOLEHTAX.

DKCNEPHMEHTBI IO ONPEIETCHHIO PacTBOPOOTHETEHHS OETORHBIX CMEceH H 3aBH-
CHMOCTH 3TOro ABJISHHA OT HaiuuMsa B coctaBe aobaBku «YKJI-1» mo Meroauke
CTb 1545 2005 [14] Ha cocTapax 6eToHa TMOABHKHOCTBLIO Mapox «I11» n «I13»,
Kacco C'¥ys (Ne2 u Nel2) m C¥/s59 (Ne5 u Nel5) mo rabnuue 1, a X pe3yabTarsl
TipUBEICHE! B Tabnuue 3.

Tabnmua 3 — PacTBopooTiesieHue 6eTOHHEIX CMecel
Howmep cocrara

Tloxasa-

Goroma Macca Ge'rm-.moﬁ Mﬁacca . Macca . el CHu-
no Tabnuue 1, cucoM, I: 1meons, I- PacTBOpA, T | o | KeHIE
HaMuHe B BEPX- B B BEpX- B B BEPX- B pootae- ;;‘T’:;;
nobaBku, ocanka| He# HIDKHEH Heii HIDKHCH Heit HWKHe# | eHns, o ’
KOHyca, cM YacTH JaCTH YACTH YACTH YacTH vacth | I, % °
Ne2;

6e3 106aBoK; 6108 5892 2973 3027 3135 2865 4,5 -

OK ~4 cMm
Nel2;

1% «YKI-1»; 5970 6105 2950 3301 3020 2804 3,7 ~18

_OK~4cMm
Nes;

Ge3 noGaBok; 5985 5765 2678 2972 3307 2993 5,0 -

OK ~ 13 cm
Nel§;

1% «YK-1»; 6055 5985 2886 3054 3169 2931 39 22

OK ~ 14 cm

AHRanu3 JaHHBIX O PacTBOPOOTAENCHHIO cMeceit ¢ Aobaskoit « YKA~1» (Nel2 u
Nel5) u 6e3 mo6aBok (Ne2 u Ne5) otTpaxkaer Ty e TEHACHLMIO, YTO H paHee Momy-
YCHHbIE IKCTICPHMEHTANILHBIE JIaHHBIE MO BOJOOTHENICHNIO OCTOHHBIX cMecel yka-
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3aHHBIX cocTaBoB (Tabumna 2). To ecTh M NPH CTaTHYECKOM XPaHEHHMH OETOHHBIX
cmeceii ¢ 1o6askoi « YKJII-1». (BogooTaeneHue) ¥ npyu AHHAMUUECKOM BO3IEHCTBHH
BuOpauueil (pacTBopooTaeieHue) Gosee yCTONUMBEI K PACCIIOCHMIC CMECH ¢ Jo06aB-
koit. Obmas TeHIeHIMS B O0OMX BapHAHTAX MCMBITAHUII MOXYEPKUBAET OOIHOCTE
OPUYHH, 00ECHCUMBAIOIIMX 00€e BBHICOKYIC CTENEHb ONHOPOMHOCTH PaBHOTIONBU/-
HBIX OeTOHHBIX cMeceii: ¢ nobaskoit «YKJI-1» paBHas MOABWKHOCTE (M OAMHAKOBAA
NMPOYHOCTH GeToHAa) 06ECEeUNBAIOTCA IPH YMEHBIICHHOM 00beMe LIEMEHTHOTO TecTa
(pacxofie IeMeHTa) M CHIKEHNH HAYaILHOTO BoAocoAepkaHus. [IpH 3ToM, B pamkax
BBITIOJTHEHHBIX JKCIIEPUMEHTOB, CHHKEHUE MOKA3aTeNs pacTBOPOOTAENCHHS s
PaBHONOABWXKHBIX OETOHHBIX cMecei ¢ Jobaskoit 1% «YKH-1» coctaBuno ~ 18%
I IOABMXKHOCTH Mapkh «[11» n 22% — it mapxu «I13».

3awouenne

1. BiusiHue nobGaexu «YK/-1» Ha u3MeHeHne $OpMOBOYHBIX CBOHCTB GETOHHBIX
cMecell npejackasyeMo, NOTYNHACTCA XapaKTEPHBIM Ul BXOSIUMX B €€ COCTaB Iya-
CTUGHUMPYIOWETO M YCKOPAIOIUMX TBEpACHUE (GETOHa KOMIOHEHTOB M TpeGyeT OT
noib30BaTess 00bYHBIX (CTAaHAAPTU3HPOBAHHBIX) MEPONPHATHI NEpel €6 NMPUMEHE-
HHEM B IPOM3BOAMMBIX OETOHAX.

2. Bpems coxpateHust GOPMOBOYHBIX CBOWCTB cMecell Tshkesioro 6eToHa ¢ 106aBKoH
«YKJI-1» 3aBUCHT OT TEMIIEpaTyphl CMECH K Hapy>KHOrO BO3[yXa, OT CBOHCTB LIEMEHTa
M MCXOJHOH KOHCHCTEHLMM U B Manazose temneparyp 0...5°C 1o 25...30°C (8 npene-
113X BBHIONHEHHBIX SKCIIEPHMEHTOB) MOXET COCTaBUTH OT 120 mMuH. 10 30 MUH. IIpH Uc-
XOIHOM noaBuxHOCTH Oeronno# cmecu Mapok «I11» u «I15», yro ofecneumBaer
BO3MOXHOCTD €€ PUMEHEHHS B MOHOJIMTHOM OETOHE, C yETOM OUEHKH CTPOUTEIIb-
HoH stabopatopHeil «noBeneHHs» cMeceit 19 KOHKPETHBIX YC/IOBHIT BeleHU GETOH-
HbIX paboT.

3. BimgHuE MMHEPANOrHYECKOTO COCTaBA LEMEHTA (B OCHOBHOM - KOJIMYECTBA
«C3S + C3A»), €10 BELIECTBEHHOTO COCTaBa (HATHYME HIIH OTCYTCTBHE MMHEPATBHBIX
R00aBoOK) Ha COXPaHAEMOCTh (POPMOBOUHBIX CBOHCTB GETOHHBIX cMeceli ¢ 100aBKoH
«YJIK-1» npossidercs B 0OLIEHM3BECTHBIX 3aKOHOMEPHOCTAX, CBA3AHHBIX C COAEP-
KaHUEM B BRKYILEM ITHX HAHOONCE aKTUBHO TMIPATHPYIOIIUXCA KIMHKEPHBIX MH-
HEPAJIOB Y BJMSAHMEM Ha 3TOT MPOLIECC BEIECTBA BBENEHHBIX MHHEPAILHBIX H06a-
BoK. Crietduueckoro aeiicteusd 106aBkd «YKJI-1» B 3aBUCUMOCTH OT 3THX (hakTo-
POB He BBLISBJIEHO.

4. VCTaHOBNEHHOE OSKCIIEPUMEHTANBGHO MOBBILECHHE YCTOMYUMBOCTH OGETOHHBIX
cmeceii ¢ noGaskoit «YKJ-1» Kk paccioenuio (BoIo-, pacTBOPOOTIEICHHIO) CBA3aHO
CO CHWXEHHEM BOAOCONEPKAHHSA PaBHOTOIBHXKHBIX CMEceH H CHIDKECHHS pacxona
ueMenTa (06peMa UEMEHTHOTO TECTa) A PABHOMPOYHBIX OETOHOB 3a c4eT 3 dek-
THBHOCTH RaHHOH RobaBky, nposipisioueiics B pocTe IUIOTHOCTY ¥ NMPOYHOCTH 1ie-
MEHTHOTO KamHA ¥ OeToHa.

5. PesynsTaThl 3KCIIEPUMEHTOB TMO3BOJIMIIM O00OCHOBATH BPEMEHHLIE PEXUMBI
TPaHCIOPTHPOBaHHA OGeTOHHBIX cMeceli ¢ nobaBkoi « YKII-1» ansg kpyraoroay4yHoro
BeJleHUs OCTOHHBIX paloT.
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VK 691:620.1
HAnosan H.I1., Xaneyxuii B.A., Anosan 10.C., Xaneyxas K.H.

IPOBJIEMbI DMHCCHUH AMMHAKA U3 CTPOUTEJbHBIX
KOHCTPYKIHM B IOMEIUEHHAX TOCTPOEHHBIX 3AAHUAI

B HacTtosmmii MOMEHT B PasBUTHIX CTpaHax MMpa, Bkmodasd PecryGmmky bena-
pych, HCKIMIOUHTEIbHOE BHUMAaHHE yaensercs mpobieMe KauecTBa JKWIOH cpelib! B
MOMEIIEHMAX CTPOSIIMXCA U yAe NOCTPOSHHHIX 3NaHui. IIposonumeie B 3Toii obnac-
TH HKCCJICIOBAHNA MOKa3biBAlOT, YTO BCE Hallle B BO3AYXE XMIBIX H OOLIECTBEHHBIX
3AaHui cofepxKaHue BpEIHBIX BEIICCTB 3HAYUTENBHO BBILIE, YeM B aTMOCHEpHOM
Bo3iyxe ropozos. IlosBuiics TEpMHH «CHHAPOM OONbHBIX (HE3NOPOBBIX) 3MAHHHY.
Bpennbie BemieCcTBa NMPUCYTCTBYIOT B OTHOCHTEILHO MAILIX KOHIIEHTpauusx (B cpas-
HEHNM ¢ MPOMBIIUICHHBIMH NPEINpUATHAMH) H HE BI3BIBAIOT 3a00NeBaHui cpasy.
OnHako B pe3yibTare KyMYISTHBHOH CHOCOOGHOCTH HAKalIHBaThCS B OpraHH3Me,
OHH BIIMSIOT HA 3[I0pOBhE M PaboTOCMOCOOHOCTh HACENCHHA, MPHBOAA K XpOHHYE-
CKHM HHTOKCHKALMAM, MyTaLHAM, pALy aJUIEprH4ecKuX 1 ApYTHX 3a00JeBaHuil.

OnHMM U3 HCTOYHHKOB XHMHYECKOrO 3arpA3HECHUS BO3AYIIHOH CPEAbI NOMEIMICHHH
CTICLMATACTEl BHIAT CTPOMTENIBHBIC MaTepuallbl, NPHMEHAEMbIE TpPH BO3BEACHHH
3AaHUH M CoopyxeHHH. Y1 ecnM Ans MOJMMEPHBIX MATEpUAoB yxKE JAaBHO IIPOBOAMT-
cs Gonbiuas paora Mo MX CAHHTAPHO-THTHEHHYECKOH OLICHKEe H paspaboTke HOPM
JOMyCTHMOrO NpHMEHEHHs, TO iy GeToHa 00BEM TakuX HCClleOBaHMI kpaliHe He-
JOCTaTOYEH.
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