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1o anpecy: 0009, PA, r. Epean, yi. Tepaua 105.
C Imccepraiyei MOXHO 03HAKOMUTCs B OMOIHOTEKE EIr'VAC.
Astopedepar pasocnan 2 anpens 2008r

Yuenbiii cexperapb
Crienuan“3upoBaHHOIo COBETA

. AayarpsH
JIOKTOP TEXHUMECKHX HayK: 3. A. Xauarp:

= 3

(=] Rl -

OBINAST XAPAKTEPUCTHKA PABOTHI

AKTYaabHOCTb TeMbl. B COBPEMCHHOH CTPOHMTENBHOM MpakTHKe NEPEIOBEIX CTpaH
00BeMbI IPOH3BOACTBA H IPUMEHEHUS MOHOJIMTHBIX GCTOHOB HAMHOTO ONEPENKAIOT APYrHe
BHEI CTPOMTEIIBHBIX MATCPHAIOB. B CBA3H € 3THM 111 BBICOKOKAYECTBEHHOTO IPOH3BOACTRA
CTPOMTENBHBIX PalOT B MOOBIX CIOXHBIX TEXHONOTHYECKHX M KIMMATHYECKHUX YCIOBHSIX
TIOSBUNIACE HEOBXOAUMOCTE BCECTOPOHHEND Yy IIEHHS TEXHOIOTHYECKHX CBOMCTR GETOHMBIX
CMCCCH M TeXHHYECKUX XapaKTEPHCTHK GETOHOB MyTeM HauG0lee MHPOKONO HCMIOTb30BAHHS
XHMHUUCCKUX 106aBOK. B MaccoBOM CTPOMTENBCTBE MPOMCXONHT PE3KMUii nepexon ot
“KJIacCHYEeCKUX” 6e3100aBOYHEIX OETOHOB K moauuuposanueiM. Bo3senenue
TIPOMBIIIIEHHBIX, KUABIX ¥ OOIECTBEHHEIX 3JaHHI B MOHOJIMUTHOM HCNONHEHHH JaeT
BOSMOXHOCTb IOBEIIIEHHs Ka4eCTBa aPXMTEKTYPHBIX PELIEHHH MAcCOBOH 3acTpoiiku npH
OTHOCHTC/ILHO MEHBINMX 3aTpaTax, 0COOEHHO B paifoHaX CO CIMKHBIMM I€0JOrHYECKHMH
YC/OBUAMH, NpH MOBBIICHHOH CEHCMHYHOCTH, HaNMYUM MECTHBIX 3aMONHMTENEH W Ap.
AHanu3 CHTYauuH MOCHCAHHX JIET B ApMenuH MokaseIBaeT, uto c6OpHbId U cGopHO-
MOHOJIUTHBIH CHOCOOR! CTPOUTENLCTBA IPUMEHSIOTCS JIMIIE SMM30AHYECKH, @ MOHOTHTHOE
CTPOMTCIIECTBO 3aHUMAET IJIABEHCTBYIOIEE W Haubomee MepCnekTHBHOE MECTO H MOJ
AUKTOBKOH BPEMCHH Pa3BMBAETCA B CTOPOHY IPUMEHCHHSI MOAM(HIMPOBAHHBIX GETOHOB.
ITpn 3Tom pecryGnuka He MMeeT COGCTBEHHOTO MPOM3BOLCTBA XHMHYECKHX J100aBOK, HO,
YHTLIBAs PACTYLIMH HA HUX CIPOC, PHIHOK HACKILIEH PHBO3HBIMM J0GABKAMM PA3HBIX CTPaH.
OTH JI0GABKM Ha JOIKHOM YPOBHE BO BCEM KOMILTEKCE HE H3YY€HbI ISl COUETaHMs C
MECTHBIMH IPUPORHBIMHU 3ATIONHUTEIAMH, OTIMYAIONIHMHCS CIICLH(UYECKUMY CBOHCTBAMH.
He nccnenosannr Takxe ocobennoctn coderanus 106aBok PasHBIX CTPaH M Pa3iHYHBIX
AEHCTBMH DY MX  KOMILIEKCHOM NPUMEHEHMH. B HTOre MHOKECTBO PUBO3HBIX J0GABOK
NpUMEHSIOTCA 6e3 Npod)eCCHOHANLHBIX MCCIIEN0BAHHH, Xa0THYHO, YACTO B HEOO0 CHOBAHHEIX
A03aX 1 COYCTAHHSX, YTO MOXKCT NMPHBCCTH K HENPECKasyeMbiM NociencTauam. Mexons uz
BBILICH3I0KEHHOT0, AKTYalbHOCTh TEMBI 3aK/IIOYAETCs B TOM, YTO paboTa OXBATHLIBACT
TIPAKTHYECKH BCE OCHOBHEIE PA3HOBHAHOCTH MPETAraeMblX B HACTOSIIEE BpeMs
CTPOUTENBbHBIM PBIHKOM PECITYONHKH XMMHYECKHX J002BOK H 9TO €€ TPOLYKTOM SBISCTCS
IIHpOKas raMma BLICOKO3((heKTUBHEIX MOLH(PULUMPOBAHHEIX OETOHOB, B TOM YUCIIE JIEFKHX
KOHCTPYKIMOHHBIX GETOHOB, [/ MX MPHMEHEHHs B MOHOIMTHOM CTPOMTENLCTBE B PA3IHYHBIX
TEXHOTOTMYECKUX U KIIMMATHYECKUX YCIOBHUSIX.

Ienr u 3amaun uccnenoBanns. YUHTBIBAS CPABHUTEIBHO BBICOKYIO HALEKHOCTD W
CEHCMOCTOHKOCTE MOHOJIMTHBIX 3/[aHHH M COOPY>KEHHI, OCHOBHOM LEMbIO aHHOM paboTsI
ABMAETCS paspaboTka MOAU(MLIMPOBAHHBIX PA3THYHBIMA XMMHYECKMMH 1002BKaMH COCTABOB
OETOHOB Ha MECTHBIX HEAE(HUIUTHEIX TIPUPOIHBIX 3ANOTHHTENIX U OOPTIAHALIEMEHTE, UTO
TIO3BOJIIET C BBICOKOH TCXHUKO-3KOHOMUYCCKOH 3P )EKTUBHOCTHIO OCYHIECTBASTE
MOHOJIMTHOE CTPOHTENBCTBO B PA3/INYHbIX TEXHOJIOTMYECKHX H KIIMMATHYECKHX YCIOBUSX,
B TOM 4MCIIE JIETKMX KOHCTPYKUHOHHBIX GETOHOB, 06najalomux TpebyeMbIM MOIyIeM
YNPYTOCTH B3aMEH OOUIENPUHATHIX TAXKENBIX GeToHoB knaccos B22,5 u B25, npuvenenue
KOTOPLIX B MOHOJMTHOM CTPOMTCILCTBE MPHBEACT K CHKCHMIO MACCHI KOHCTPYKIUHIA M
YIYUHICHHIO TCIJIOM30JAUMOHHLIX CBOWCTB, @ CICNOBATENLHO, K NOBLIILUCHUIO
CeHCMOCTONKOCTH, KOM(OPTHOCTH 1 IHEPToCcOEperacMoCTH 34aHuii 1 coopyxeHHii. Mexoas
M3 OCTAB/IEHHON LEIM B paboTe MOCTARACHE! U PELIEHbI CENYIONINE 3a/1auu:

* U3y4EeHHE UMEIOLIEr0CS MUPOBOTO OMbITA;
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+ BBIGOp M HCCIIEA0BAHNE HCXQNHRIX MaTEPHAIIOB;

* HCCIIEAOBAHHE BIASHHS HMEIOIIMXCSA Ha PLIHKE PECITYONHKH OCHOBHBIX Pa3HOBMAHOCTEH
XUMMYECKUX N00aBOK Ha BOAONMOTPEOHOCTh LEMEHTHOrO TECTA, CTPYKTYPY H COCTaB
LIEMEHTHOTO KaMHSl, TCXHOIOrMIECKHUE CBOHCTRA GETOHHEIX CMeceli U NPOYHOCTE GeToHOB;
H3y4EHHE BIHAHUSA COOTHOIUCHUA KPYMNHBIX M MEJKHX 3alOJIHUTENEH H 3aMEHB! MIIOTHOrO
TIeCKa NIOPUCTHIM Ha MPOTHOCTh ¥ MOIYHIb YIIPYTOCTH GETOHOB;

- pa3spaboTKa H HCCIENOBAHUE COCTABOB JNErKHX H TAKENBIX GETOHOE,
MOAM(HUMPOBAHHEIX Pa3/IHIHBIMK XHMHIECKHMHU N00aBKAMU M MX COYETAHHAMH, IIA
UCMOJIE30BAHUSA B MOHOJHTHOM CTpOHTCJIbCTBe B PasIHYHBIX TEXHOJOrHYECKUX H
KJIMMarH4eCKUX YCIOBUAX;

- anpo6aums pa3paboTaHHEIX GETOHOB B POU3BOJCTREHHBIX YCIOBHSAX.

MeToaMKa BLINOJTHEHHS HCCaeAoBanuil. M3yueHue XapakTepucTHk MCXOMHEIX
MaTepHalloB ¥ KOMMO3UIMHA Ha MX OCHOBE BBITIONHEHO C HCTIONB30BAHHEM CTAHNAPTHBIX U
COBpEMEHHBIX METONOB Hay4HBIX HCCIEI0BaRHi. MeTouka npoBenenus pabor Bkmouaer B
ce0s: BEIOOP M U3yueHHE HCXOIHBIX MaTepHalioB; UCCIICA0BaHHE M pa3paGOTKY ONTUMANBHEIX
COCTaBOB LIEMEHTHOTO KaMHS C Pa3NHYHBIMH XUMUYECKUMH 106aBKaMH; BCECTOpOHHee
n1aGopaTopHOE MCCEA0BaHME U anpobauyio ONTHMAIBHBIX COCTABOB B NPAaKTHKE
MOHOJIMTHOTO CTPOHUTENBCTBE.

Hayunas HoBn3Ha. PaGora Hanpags/ieHa B OCHOBHOM Ha pellleHHe NPHKIaAHBIX 3aaay
110 paCIIUPEHHIO W YCOBEPIICHCTBOBAHHIO HOMEHKIATYDPHl COBPEMEHHBIX MOMIM-
GmpoBaHHEX GETOHOB A1 CTPOUTENBHOM NPAKTHKH PECITYONMKH, ONHAKO HA 3TOM MyTH

N0ABUIACE HEOGXOMHUMOCTh PEIMCHAA TaKHX CEPbE3HBIX HAYYHO-HCCIIEOBATEIBCKHX 3aay,

KOTODBIE OTIMYAIOTCS CYHIECTBEHHOH HOBU3HOI:

* M3BICKAaHHE BO3MOXHOCTEH MOMY4EHUS JErKHX KOHCTPYKLHMOHHBIX GETOHOB ¢
TIOBEILICHHEIM MOJYJIEM YNIPYTOCTH, 3HA4CHHE KOTOPOro NMpHODKaeTcs K AeHCTBYIOmeMy
HOPMATHBHOMY 3HAYEHHIO JUIA TKENbIX GETOHOB aHANOTMMHEIX KJIACCOB 10 IPOYHOCTH, MyTEM
COYETaHMA TAKEIIOT0 KPYIHONO 3aI0HHUTENLA C IErKMM NIECKOM, PEryIHDPOBAaHUS COOTHOLICHHS
KpYMHOTO ¥ MEJIKOTO 3aI0JIHKTENEH K LiECHaNpaBieHHoH Moaudukanuu 6eTOHHBIX cMeceit
XHMUIECKUMH 100aBKaMH;

* YCTaHORBJIEHHE BITHAHHA HMEIOIMXCSA HA PBIHKE PECITyONHKH pa3IMYHbIX XUMHIECKHX
ZH00aBoOK H MX KOMILIEKCOB Ha GeToHB! ¢ Haubonee NpUMEHAEMbIMM B HacTOAIIECE BpEMSA B
pecnybnuke NPHPOAHEIMH 32MONHUTENIMY; ONpPEAENEHHE NyTeH pallHOHANBLHOrO
Hcnons3oBaHus 106aBOK 40A co3nanus MOAUQUUUPOBaHHBIX 6ETOHOB PasIHYHBIX
Ha3HaYeHHIA;

 MHHEMH3AUMs PAcX0fia OTAENBHBIX XHMUYECKHX N00aBOK B GETOHHOM cMecH ¢
COKpAILEHUEM PEKOMEHIYEMBIX 3aBOJaMH-M3TOTOBUTE/SIMU JO3MPOBOK Ha 25...75% myTeM
MX HANpPAaBICHHOrO COBMEIICHHS C APYTMMH NOGABKAMH H NpPUMEHEHHS HOBBIX
TEXHOJOTHYECKUX NPHEMOB, B PE3yNLTATE KOTOPHIX YMy4YIIAOTCS TEXHONOTHYECKHE U
TEXHHYECKUE CBOMCTBA GETOHOB ¥ HCKIIOYAETCS BO3MOKHOCTH yXyAlleHus MPOAYKLAN
BCIEICTBHE BEICOKMX JO3MPOBOK U YEPEIMEPHOTO BOXOMOHIKEHM GETOHHOH CMECH.

TIpakTiyeckoe 3HAYEHHE JUCCEPTALMOHHOM paGOTH:

* yTIOpsIOUEHHE HA OCHOBAHUM 3KCTIEPHMEHTANILHBIX MCCAEN0BAHNH PalHOHAILHOrO Y
6€30N1aCHOr0 PUMEHECHHS HMMEIOIMXCA Ha PHIHKE PecyGAMKH XUMHIECKHX 106agok
Pa3NHIHBIX HA3HAYEHUH H PA3HOBUAHOCTEIH;

paspaﬁonca, Hccllel0BaHHe W NMPOH3BOACTBEHHAA anpoﬁam—m COCTaBOB
BhICOKO3(ekTHBHEIX MonudHLMpOBaHHEIX GeToHOB knaccos B10...B35 Ha mecTHBIX
HeRe(UUMTHLIX 3ANONHATENSX H BKYIIHX JUIS BEJCHHMS, KaYeCTBEHHOIO MOHONMTHOIO
MaccOBOIO CTPOMTENECTBA PH PasIMYHBIX TEXHONOMHIECKHX H KIIMMATHYECKHX YCHIOBHAX,
B TOM HMCHE JNETKMX MOAMGHUIMPOBAHHLIX GETOHOB C MOBHILIEHHBIM MOXYNIEM YNPYTOCTH,
NO3BOJISIOIMM WX HCIIONB30BAHME TAIOKE JJIS OTBETCTBEHHBIX HECYIMX KeNe300eTOHHBIX
KOHCTPYKIMH.

AnpoGauusi paGoTsl M TEXHHKO-3KOHOMHYeckas 3¢ (eKTHBHOCTH BHEAPEHHS
GeTonos. PaspaGoranuble ¥ NpOMENMHE LMK Na60PaTOPHEIX HCCACNOBAHHI COCTaBEH!
MOIMbHIMPOBAHHEIX GeTOHOB GBLIM yCTeuHO anpobupoBaHkl Ha Gonee 4em 10-TH KpyMHBIX
crpoiikax, BozBogumeix OO0 “Topu3ont-95” 32 2004 -2007rr. B pasnH4HEIX
TEXHONOTMYECKUX YCIOBUAX, 4 TAIOKE B YCIOBUAX HU3KUX H OTPULATENBHEIX TEMIIEPATyp
CYXOT0-)KapKoro KIMMaTa. B TedeHue yKasaHHBIX 4-X JeT BHeApeHb! okono 200 ThIC.M?
TAXKENBIX M JIEKHX MOAM(HIHPOBAHHBIX GETOHOB K1accoB B10... B35, u3 xoux 150 Teic.M®
COCTaBNIIOT GETOHE! Knacca B25. ITpy 3ToM A0Ms JIErKHX KOHCTPYKLMOHHbIX GETOHOB kiacca
B25 B 31oM o6seme cocrasisier Gonee 70%. Ipuvenerne MonnduuBpoBaHHLX GETOHOB
Aano BO3MOXHOCTh CHHU3NTBh TPYAO3aTpatrhbl B 1,5 pasa, COKpPaTHuTh paCXOII LHCMCHTA NnOo
cpaBHeHmIO ¢ 6e3m06aBodHEIMM OETOHAMH aHAIOTNIHOH TOJBHXHOCTH (sTanoHoM) Ha
90...95 Kr/M* , 4TO NPHBENO K CHIKEHHUIO CeGeCTOMMOCTH GETOHOB B CPEIHEM Ha 1600 gpam/
M®. DkoHoMHUecKHii 3 PeKT OT BHeApeHHs paspabGoTanHbIX GeToHOB Kiacca B25 mpu
CTpOMTENECTBE 06BEKTOB 3a nepron 2004 2007 IT. cOCTaBHI OKONO 240 mH.gpam.

My6aukaunn pa6oTsl. OCHOBHLIE MONOKEHUS PaboOTH! ONyONMKOBAHBI B HETHIPEX
Hay4HbIX CTaThsIX aBTOPa.

Crpykrypa paGotel. JiucceprauvonHas pabota COCTOHT M3 BBCACHHS, MATH IWIaB,
OCHOBHEIX BBIBOZOB, CIIMCOK KOTODBIX NMpEACTABICH B KOHIE aBropedepara, cnucka
nureparypsl u3 138 HauMeHoBaHuii M 2 NMPUIOXEHHH Ha 40 crpaHMLax, COAepXamuX
MHKDOCHUMKH M PEHTTEHOrPaMMB! MOAM(HUMPOBAHHOTO IEMEHTHORO KaMHi, a TaKKE
doTodparmMenTsl 3naHUH ¥ COOPYXEHMH, NPH BO3BEACHHHM KOTOPLIX MCNOJB30BaHEl
paspaGoTaHHHbIe MoAH(HUIMpoBanHEIE GeToHbI. PaboTa H3noxeHa Ha 161 crpanune Tekcra,
Bxmouas 37 TaGnui ¥ 29 pucyHKoB. JIHCCEpTaLMs HAMNCaHA HA PYCCKOM A3BIKE.

Ha 3amuTy npencTaBisioTcs:

- pesyNETaThl MCCHEIOBaHMA BIMAHNA XHMUYECKHX no6aBox Ha BORZONOTPEGHOCTL
LCMEHTHOTO TECTa, CTPYKTYPY ¥ MUHEPAIOTHYECKMH COCTAB LIEMEHTHOTO KaMHS;

+ pe3yNBTaTH HCCEN0BAHHH BAMSHNA COOTHOLIEHHS KPYITHOMO H MENKOTO 3aNlO/HHTENCH
¥ 3aMeHB! IIOTHOTO Necka MOPHUCTHIM HA NPOYHOCTE H AC(OPMATHBHOCTE GETOHOB;

» pe3ynsTaThl MCCNEAOBAHHA BIHAHHA XHMMYECKHX 106aBOK Ha OCHOBHBIE
TEeXHONOTMYECKHE CBOHCTBA OETOHHBIX cMecell H MPOYHOCTh OETOHOB, TBEPLCIOIIUX B
Pa3MYHBIX TEMNECPATYPHEX YCIOBHAX;

- cocraskl pa3paGoTaHHEIX MOAM(pUUKPOBAHHEX GeroHoB knaccos B10 ...B3S5 ra
Pas/MYHLIX MPHUPOAHBIX 3ANONHUTENSX ISt IPHMEHEHHS B MOHONIMTHOM CTPOMTENLCTRE B
PasnHYHbBIX KITAMATHYECKHX YCIOBHSAX.




OCHOBHOE COIEPXKAHHUE PABOThBI

B nepBoii rase NpuBoMMTCS 0630p HCCNEAOBaHMH Mo npoGiemMam MoaUdHKaUMK
6eTOHOB I MOHONMTHOTO CTPOUTENLCTBA. TIpEAMETOM MHOTOYHCICHHEIX MCCIIEA0BAHHI
HOCNEAHUX JIeT ABIIseTcA npobreMa ONTHMM3AIMH BIMAHAA MOAK(HKATOPOB Ha CBOHCTBA
HEMEHTHBEIX CHCTEM, OCHOBAHHON HAa M3Yy4eHHMHM MeXaHHM3Ma AeHCTBHA d(deKTUBHEIX
mnactudukaropos (cynep-, runepniaactiduxaropos). 1o oGyCNOBIEHO TEM, HTO
COBpEMEHHEIE TEXHONOTHHM MOHOJMTHOIO GETOHa H Kene306eToHa HeoCymecTeuME 6e3
HCMONB30BAHHA 3THX J06aBOK, TO3BONSAIOMMX B INHPOKHX NPEAENax PEeryiaudpoBaTh
TEXHONOTHYECKHE CBOHCTBA GETOHHBIX CMECeH, MPOYHOCTh, HEMPOHHUIIAEMOCTh H ApYTHE
BakHble cBoiicTBa GeToHoB. [lo MHeHHI0 A.H. BoBk MexaHu3m meficTBua 3¢ GexTHBHBIX
rnacTu)UKaTopoB LHEMEHTHBIX CHCTEM BKIIOYAET B ¢e0s clienyioliue craguu: ancopbius
K06aBOK Ha ruapaTHLIX HOBOOOPa30BaHUAX; B pe3ynbTare ancopOUMM HU3MeHseTCH
£ - IOTeHIHAN LiEMEHTHBIX YacTHIL; a1COPOHPOBAHHEIE MOJEKYITBI JOOABOK CO3/IAIOT BOKpYT
YJaCTHL TBEPXOH (a3bl CTPYKTYPYPOBAHHBIN MMAPATHEIH CIIOH; BHICOKOMOJIEKYJIAPHBIE H00aBKH
C TIPUBUTHIMH GOKOBEIMH HEMSMH OPHEHTHPYIOTCH NIEPIIEHAMKYIPHO K TIOBEPXHOCTH, BEIXOZS
3a npenens! g dy3Horo ABOKHOIO H CTPYKTYPHPOBAHHOIO FHAPATHOTO CJIOEB, PENATCTBYA
COMDKEHHIO JaCTHIL
Bo muorux pa6orax, noceimenHpx npumeHeHuto CIT s exHonoruu G6eToHa, roBopuTes
0 CUJTBHO pasxikaromeM aedicrauu. ITo naruei B.I- BatpakoBa CHIDKEHHE BOXOCOREPKAHMS
GeTOHHOM cMecH NpH BBEIEHMM pasxikutens B konuuectse 0,2...1% macch neMenra
NMHENHO 3aBUCHMT OT JO3MPOBKH, H BOAONOTPEOHOCTE B PAHONOABIDKHBIX CMECIX MOMXKET
OhITh CHWXKEHA B 3aBACHMOCTH OT pacxosa lemeHta Ha 25...30%. Ilpu nosuposxax CII,
MpeBBIIAIOIHX “TIOPOT 3QGEKTHBHOCTH”, BAKOCTh LIEMEHTHOTO TECTa MPAKTHYECKH He
H3MEHACTCA. AHANOTMYHEIE aHHBIE NOMYYEHS! H APYTHMM MCClenoBarenimMi. BaxHbm
TEXHOAOTHIECKHM CBOMCTBOM GETOHHBIX CMECeH SBIACTCA JUIHTEIBHOCTh COXPaHEHMs
MOABHKHOCTH, JOCTUIHyTO# npumeHeHueM CI1. AHanu3Hpys ONBIT NPOM3BOACTBA GETOHOB
¢ CII “Maiitu” (SInonus), cnemuanucts! otmedaior, yro CIT neficrsyer B Teuenue 60 mum.
TI0CJIe BBEAEHHS, Ioce yero ynoboyknanbiBaeMocTs 6eTOHHBIX cMecei ¢ CIT pesko nanaer.
Beronnas cmecs ¢ CI1 “C-3” coxpanser BEICOKYO TOIBIDKHOCTS 110 90 Mum. Ipusaiit BeistBIN,
4yTO CMeCH ofuHaxoBo¥ moasuxHocTH ¢ CII Ha ocHOBe MenaMHHPOPMaNLAETUAEIX U
HaTannHdOpMaTLIETHAHBIX COETMHEHH 3arycreparoT GpicTpee, yem ¢ CII Ha ocHose
MoAH(GHUUHPOBAHHEIX NTHIHOCYIb(OHATOB ¥ NMONHKapbOHOBBIX kHMCNOT. B paborax,
nocBsleHHBX u3ydennio BmusHua CIT “Mighty 150” u “Melment L10” na cBoiicTsa
GeTOHHEIX CMecel M GeTOHOB, IpUBEEHa MH(OPMALIS O TOM, YTO MPOYHOCTh JIUTHIX 6ETOHOB
¢ CTT HaxoWTCsl Ha ypOBHE MPOUHOCTH GeToHoB 6e3 nobasky wmm npesbrinact ee. I1. Xvionert,
P. Puxcom 1 B. MamboTpa Tatoke 0TMEYaI0T MPaKTHYECKOE OTCYTCTBUE CHIKEHHA NIPOYHOCTH
GeToHOB M3 MUTHIX cMecel ¢ go6askamu CI1 No OTHOIIEHHUIO K KOHTPOJIBHBIM.
K. Po6eprc 1 b. AHIEPCOH H3yIHIIM BIHAHHE PA3/IMYHBIX BUIOR CynepnacTi(uiaropos
Ha XapakTep HapacTaHus MPOYHOCTH BO BpemenH. OTMeyaercs, 4To Hexoropeie BuAsl CIT
BBI3EIBAJIY JIOMONHMTENBHOE BO3TYXOBOBNEUECHHE B GETOH H COOTBETCTBEHHO YBETHYHBAIU
TOPUCTOCTb LIGMEHTHOTO KAMHS, YTO NPHBENO K CHIHKEHHIO NPOMHOCTH GeTOHa, 0 CPaBHEHUIO
C KOHTpONIbHbIM GETOHOM NPH OAMHAKOBOM B/1] 6e3 nob6aBku. ITo MHOTOUMCIEHHEIM
ny6nHKauusM NpUMEHEHHE CII “C-3" npUBOAMT K NOBBIMEHHMIO MOABHKHOCTH B 3...5 pas,
CHWKEHHMIO PACXOJ@ LIEMEHTA 33 CYET YMCHLUICHHA BOJOIEMEHTHOTO OTHOLICHNS.

B coBpeMEHHOM CTPOHMTENLCTBE APMEHHH IS MOHONUTHLIX GETOHHEIX H
Kene306eTOHHEIX KOHCTPYKIHIA U COOpYXEHHH UCTIONB3YIOT GETOHBI, KaK IpaBHIO, Ha
MPUPOAMEIX 3AMONHKTENIX U3 IUIOTHEIX MOPOX — 3TO TSXeble GETOHEI € MIOTHOCTHIO
2000...2500 xr/m®. Jlerkue MOHONMTHBIC GETOHBI ¢ INIOTHOCTHIO MeHee 2000 kr/m® Ha
TIPUPOAHEIX 3aMONHUTENSAX [I0KA HCHOMB3YIOTCH PEAKO, HECMOTPS Ha H3BCCTHHIC MPHMEpSI
HX YCHEWHOT0 MPUMEHEHHS A1 KOHCTPYKLMH IPOMEINICHHBX, TPAHCNOPTHRIX U
THOPOTEXHHYECKHX H ApYruX coopyxenuii. C.M. HlKoBHYEM H3NOXKEHBI TEOPETUIECKHE
NnonoxeHus, cornacko korops npu E| > E| 10 aGCOMOTHON BENHYHHE HANPIKEHHS B
LIEMEHTHOM KaMHe GyiyT MeHbIE MPHIOKEHHOH Harpysku, a npn E, < E - Gonswe.
KoHuenTpaiws HanpsbxeHuii 3aBHCAT OT COACPKAHKA 3anonnuTens B 6etore. Ecam npoysocts
3aNONHHTENS B 6ETOHE HE BCErAa MOJHOCTHIO HCMIONB3YETCA H, CNENOBATENEHO, HE BCErna
TNPOABAAETCA, TO MOAY/b YIPYrOCTH 3aMONHUTENS HEMPEMEHHO OTPAKAETCA HA MOAyAe-
ynpyrocri 6etoHa. [IpaBHILHOCTL TCOPETHUECKHX MONOKEHUH, H3/I0KEHHEIX PSIIOM aBTOPOB
(U.H. Axsepnos, C.M. Uukosuy, 10.M. Baxernos, M.3. Cumonos, B.B. babkos, ILT.
Komoxos, JI.II. Opentauxep ¥ Ip.) MOATBEPAMNACE B 3HAYUTEIBHOH CTENEHH MpH
IKCMEPHMEHTAJLHOM NMPOBEPKe. YUHTHIBas MEPCIEKTUBHOCTS HCTIONB30BaHMSA B MOHOIMTHOM
CTPOMTENLCTBE KOHCTPYKUHMOHHBIX JIEFKMX GETOHOB C BHICOKOH NPOYHOCTHIO M
Jonroseusoctsio B.H. Sipmakosckuii npeiaraet Npy BLIG0pE MaTEpHanoB HCXOAUTD U3 TOTO,
YTO CTPYKTypa GeToHa no/mkHa GopMHUPOBATLECH C YIETOM cosnaﬂux MOHOJHTHBIX ILTOTHBIX
H [IPOYHBIX, MUHHMAILHAIX [10 TOJILIKHE ¥ TIPOTHKEHHOCTH “KOHTAKTHBIX 30H”; HAIpPaBIEHHO
peryauposarh pacTBOPHYIO 4acTh JIETKOTo 0€TOHA ¢ NMOMOMBI0 MOAHU(HKATOPOB
BOJOPETYUMPYIOMEr0 ¥ CTPYKTypooGpasylomero ReicTBus, cnocobCTBYIOMUX
(OPMHUPOBAHKIO CTPYKTYPhl C MHHMMAJILHBIM KOJHYECTBOM 3aMKHYTBIX MHUKDONODP W
CO3IaHMIO TaK Ha3LIBaeMO} pe3epBHOK MM Oy(depHOH MOPHUCTOCTH UM pellakcanuu
UIPaBIMYECKOTO JaBJIEHHS, Pa3BHBAEMOTO NPH (ha30BOM IIEPEXOE BOARI B Nap (IPH BEICOKMX
MONOKMTENEHBIX TEMIIEPATYPaX) WIH B JEX (MPH HU3KMX OTPHLIATEIbHBIX TEMIIEPATypax).
OCHOBHLIBASACH Ha COBPEMEHHBIX NIPEACTABICHHIX B 00NacTH MOAU(IIPOBaHHS CTPYKTYPH,
aBTOp NoJIaraeT, YTo 0c06eHHO 3¢ EKTUBHO 3AECH NOIKHO OBITE MPUMEHEHHE mmnncmmx
NONMM(pYHKUHOHANBHEIX MOAXGHUKATOPOB.

Ipn BO3BeneHHWH MOHONMTHBIX KOHCTPYKUMH W COOpYXEHHH nH’rech(anauua
TBepAeHHA GETOHA MMEET YPE3BLIMANHO BAKHOE 3HAYCHHE KAK B 3UMHEE, TaK M B JIETHEE
Bpems.. [IpH CyxoM M xapkoM KiMMAaTe MHTCHCHM(HKAUMA TBEPACHHs NMO3BOMAET CBA3ATL
3HAYUTENBHYIO 9aCTh BOJbI 32TBOPEHMA XHMITECKHA M (U3NUECKH U TEM CaMbM M30CKaTh
TPemMHOO6Pa30BaHUs B KOHCTPYKIMAX NPH BHICHIXaHHUH GeTOHA B PaHHEM BO3pacTe.
Hccnenopauus, mposenenxsie B HUVDKD, nokasany, 4To AECTPYKTUBHLIE ABNEHHS HanGonee
CHJILHO MPOSBILOTCS B HaYAIBHEIH EPUOL TEMIEPaTypPHOTO BO3ACHCTBHA, KOrna dusiueckuit
poIece TEMNEPATYPHOr0 PACIIMPEHHA MOXET OMEpexXaTh XMMHYECKHH U (u3uko-
XHUMHYeckuii npoueccsl TBepAcHUA. B paborax B.A. Kpunosa, B.JI. Konsuiosa, JIA.
Manunusoif, A.H. 3e3nosa 1 ap. G0 YCTAHOBNEHO, YTO OCHOBHYIO POJib B OGBEMHEIX
nedopmauusx 6eToHa, TBEPACIOILEr0 B YCIOBHAX TOBLILEHHBIX TEMIIEPATyp, Mrpaet
pacuMpeHue Boabl ¥ ra3oBoif dasbl. YcTaHOBNEHO, YTO 6eTOH, ycrneBmui Habpark
onpefeNneHHylo HavanbHylo npouHocTs (C.A. MuponoebiM 4 JI.A. Manunusoii BBeaeHO
NOHATHE “KPUTHYECKOH MPOYHOCTH”), COCOOEH BOCHPHHMMATh BO3HHKAIOWHKE OT
TEMIIEPaTypHOrO BO3ACHCTRHA HANPSHKEHMA, CHIDKAA TEM CaMbIM UX JECTPYKTUBHOE ACHCTBHE.
Torepu npounoctu GeToHa NPH €ro paHHEM 3aMOPAXUBAHKH U3YUYEHEL! B JOCTATOYHOA Mepe.




Pabors1 C.A. MupoHoga, A.B. Jlarofine:, A.M. [ToxsamsHoro, E.I. Tassipuna, B.A. Kpsuiosa,
O.C. Hsanoga, E.H. Mamnvmoii, B.H. Epomsna u Ap. 6s11M HanpaBneHs! Ha u3yueHue
BIHAHHA OTPULATENBHLIX TEMIIEPATyp B MIMPOKOM HHTEpBaJe, Pa3iUuHLIX CPOKOB
BBEIICPKHBAHAA, PA3NAYHEIX UEMEHTOB Y 3aMOJNHUTENEH, PAasAHUHBIX COCTABOB
(BozocoaepskaHus ¥ HOLBIDKHOCTH) Ha NPOTHOCTD 3aTBEPAEBIIETO GETOHA, 3AMOPOXKEHHOTO
Cpasy mociie NpuroToBicHus. CHIkeHHE TPOYHOCTH NMPOUCXOIMT HE M3-32 HAPYIICHMs
XHMH3MA [IPOTEKAIONIHX MPOLECCOB, & B pe3ynsTare (PMBHUCCKOTO HapyIIEHHS CTPYKTYPHL
To Muenuio C.A. MupoHOBa, HapylIeHHE CTPYKTYPHI GeTOHa, TBEpAEIOMIEIO B YCJIOBHSIX
OTPHUATE/ILHEIX TEMIIEPATYD, 3aBHCHT B OCHOBHOM OT: YBENWYeHHs 06BeMa BOAHI MpH
3aMep3aHuH; MUTPALIH BOILI K OXJIKAACMOH ITOBEPXHOCTH; 0CAGNEHUS CLIETLIIEHHS MEXTY
PacTBOPHO# 4aCThI0 GETOHA 1 KPYITHBIM 3aNONTHUTENEM, 0GI9HO Gonee oxTaxaeHHEM. Llesmii
pan TpeGoBaHMi Kk 6eTOHaM JI MOHOJIHTHEIX KOHCTPYKIIUH, BO3BOAUMBIX B YCIOBUAX JeTHEH
apbl WK 3HMHETO MOP032, B NIEPCIIEKTHBE CTPOMTEINELHOI pakTHKY GyneT o6ecneunparncs
rIaBHEIM 06pa3oM 3a CueT IPHMEHEHHS Pa3NHYHBIX N0GABOK, 3aMeNNSIONIMX MUl
YCKOPSIOLIHX TBEPACHHE, CO3NAOIIMX HEOOXOAHMBIE YCHOBHS LIS PEryIMPOBAHUA B IHPOKHX
Tpedenax ¥ B Hy’KHOM HAIpaBlIeHUH CBOHCTB GETOHHEIX cMecei 1 GETOHOB.

Bo BTOpOii rmaBe NpHBENCHE UCXOAHEIE MaTepHANsl GETOHOB, M3YYEHBI KX
XapaKTEPUCTHKH M METOAMKA NMpOBeAeHHUS UcCHeRoBaHuii. C uennio obecneuyenus
ZOCTYTIHOCTH NPaKTHYECKOTO IPUMEHEHHS Pa3paGaTEBEMbIX GETOHOB B KAYECTBE BAXKYILENO
¥ 3anonHurenedl B paGoTe MCMONb30BAHH MCKIIOYMTENLHO MECTHBIE MaTepHAalIbi:
NOPTAAHALEMEHT ApaparcKoro 3aBofia; mebeHsb 13 ApobNeHbIX 6a3aIETOBBIX MOPOL; IECOK
4 ApoOneHEli rpaBuil U3 rpaBuiHO-IIECYaHOH CMECH; PEYHOH KBapLEBEIH NECOK; IIECOk
THTOMIHOTICM30BHI; 1e6eHb W IMecok M3 ApobieHoro aHmiickoro Tyda. B kauectse
MOAK(HKATOPOB NPHUMEHEHE! HauboNee PacrpOCTPAHEHHBIE HA CTPOMTENEHOM PhIHKE
pecnybnuxn xumudeckue nobasku ¢upm “Tlonunnact”(Poceus), “Sika™(Llsenus),
“Alphalith”(I'epmatns), “Mapei”(MTamms): nracTHuuMpylomume - BOIOPEAYLUpYIOLIHe
(cynepnnacru-uxaropsr) - “C-37, “Cynpanadr”, “Sikament 300”, “Sikament FFN”,
“Alphalith F40”, “Hyperflow 2000%, “Mapefluid N200”, “Dynamon SX”; peryaupyomue
COXpaHAeMOCTs nozeinkHoCTH - “JICT”, “Plastiment AR340”, "Mapetard”; runpodo6usarop
- “Jdrocrete DM™; BozayxoBomnekaromas gobaska - “Mapeplast PT1”’; npotieomMoposHbie
nobasxu - “@opmuar Harpus”, “Sika Antifreeze 1%, “Antifreeze S”.

Merozyka HCClIeI0BaHHI 3KITIIOACTCA B M3y YEHHH BIMSAIINSA IPAMEHEHHEIX XHMUECKHX
N06aBOK HA CBOWCTBA LIEMEHTHOIO TECTa, MHHEPAIOTHYECKUIA COCTaB, ONMPEAEseMbIii
peHTreHorpaduyeckumu uccaenosausMu Ha npubope JIPOH-2, 1 MHKpOCTPYKTYpy
LEMEHTHOTO KaMHs C PasiuYHBIMH XUMUYCCKUMH A06aBKaMH, KOTOPas M3y4anach Ha
CKaHHpYIOIeM SMEKTPOHHOM MuKpockone TESCAN. BnusgHue pasiHuHEIX XUMUYECKUX
106aBOK ¥ MX COYETaHHUH Ha OCHOBHEIE CBOHCTBA GETOHHBIX CMECEH M IPOYHOCTH GETOHOB B
3aBMCHMOCTH OT JO3HPOBKH J00aBOK, HX criocoGa BBEACHHA B GETOHHYIO CMECh, a TaloKe
PacxonoB LEMEHTA U BOIB! M3Y4EHO C IPUMEHEHHEM CTAHAAPTHEIX METOZOB MCCIIENOBAHHS.

B Tperbeiil rnaBe H3yYECHO BIUAHME XUMHYeckuX N06aBOK Ha BOROMOTPeGHOCTH
LIEMEHTHOTIO TECTa, CTPYKTYPY 1 MUHEDAIOrHYecKuii COCTAB LIEMEHTHOIO KaMHs. XHMHYECKUe
n06aBKH, Kak W3BECTHO, BJIMAIOT NMPEXKIE BCETO Ha CTPYKTYPY LIEMEHTHOrO KaMHH H B
OMpENE/ICHHOM CTENEHH Ha 30HY €r0 KOHTAKTa C 3aNONHUTENSAMH, a YEPE3 CTPYKTYpY — Ha
[PO4HOCTE, BONOHENPOHMLIAEMOCTE, MOPO30CTORKOCTh, KOPPO3HOHHYIO CTOHKOCTH GeTOHA.
PelueHHe NpHKkIanHbIX 33424 NOBBILEHHA 3 hexTHBHOCTH BAKYILMX 1 GETOHOR HA MX OCHOBE

HEBO3MOXHO 6€3 H3yueHH MeEXaHH3Ma rHApPAaTalHy H CTPYKTYpOOOpa30BaHNs PH TBEPACHHH
BAXKYIIMX HA OCHOBE MCCIICAOBAHHs JNEMEHTAPHEIX NPOLECCOB, TOHKHX ABICHUM U
MEXaHH3MOB Ha MOJICKYIIPHOM M JIEKTPOHHOM YPOBHSIX. v

Peonorudeckue cBOJCTBA LIEMEHTHOTO TECTa B M3BECTHOH MEpe ONpEReNnsoTcs
HOPMAJILHOM rYCTOTO#H, TO €CTh €10 BONONOTPEOHOCTEIO. HaNMEHEITYI0 HOPMATBHYIO IYCTOTY
MMEIOT YHCTO KIMHKEPHBIE leMEHTR. BimsHue cynepIuiacTH()HKaTopoB Ha BOAONOTPE6GHOCT
LIEMEHTHOI'O TeCTa HOPMANBHOM KOHCHCTEHLIMH H3YYaNoch Ha apaparckoM NOpTIaHALEMEHTE
Mapks M400 ¢ npumenenneM AByX mosuposok (0,5 u 0,7% or mMaccul neMeHTa)
cynepmuacruduxaropos “C-3”, “F40”, “N200” u “FFN”. Hccnenopanus HOKa3aM, YTO
Cynepnnacrudukarops! CIIOCOGCTBOBANH TOHMKEHHIO HOPMATLHON TYCTOTE LIEMEHTHOIO
TecTa Ha 3,5...6,0%. —_ o

Jina nonyuenus neo6xonumoit uHGopMAaLMH 0 PONH XMMHIECKUX 106aBOK B mpouecce
THIpatauny, ¥X BANAHMM Ha GOpMHPOBaHHE MOPGONOrHIECKAX MPU3HAKOB PAsMHUIHEX
CTPYKTYpPoOGpasyiouuXx MHHEPAIIOB, OBIM NMPOBEACHE! 3/IEKTPOHHO-MHKPOCKOIIHIECKUE U
PEHTIEHOCTPYKTYpHbIE HCCIEAOBAHU 28- CYTOYHOrO LIEMEHTHONC KaMHA C noGaBkamy 1 6e3
HUX. MHKPOCTPYKTYpHbIE B peHTTeHOrpadiHeCcKHe HCCNEA0BAHNS NOKa3aiH, YTO NpoLece
TURpAaTAalUWKU BO BCEX oﬁpazuax He 3aBeplieH. XuMuyeckue n100aBKH 0KA3BIBAIOT
MOJIOKUTENBHOE BO3JCHCTBHE HA MPONYKTH THAPATAUMH Ha MOPGIOJIOTHIO ¥ CTPYKTYPHYIO
cBA3aHHOCTH ( puc.l - 4).

B uersepToii riaBe H3NOXXEHB! PE3Y/IBTATE! HCCIEAOBAHUM BAMAHNS BUAA U 36PHOBOIO
COCTaBa 3aMofHuTeNeH H XMMHYECKHX H06aBOK Ha CBOHCTBA GETOHHEIX CMeCEH U GeToHOB.
OTH pe3yNETaThl MOCITYXU/IH 0CHOBOM 1A AanbHeined pa3paboTKy ONTHMALHBIX COCTABOB
MOAUGUUMPOBAHHEIX GETOHOB, TO3BOMAIOMMX C BEICOKON TEXHHKO-IKOHOMHYECKOH
3¢ GEeKTHBHOCTEIO OCYIIECTRIIATS MOHOJIUTHOE CTPOMTENECTRO. B mozpaszaene 4.1 npuBeNICHE
DPE3y/LTaThl H3YUEHHUS BIMSHMSA COOTHOIIEHMS KPYTTHOIO H MEJIKOTO 3aNoHuUTelN el U 3aMeHE!
ILIOTHOTO TEcka MOPHUCTHIM Ha MPOYHOCTh U AedopmaruBHocTh GeroHos. Ha npmviépe\

HanOoNee MPUMEHACMBIX B IPAKTHKE MOHOIMTHOIO CTPOHTEALCTBA Geronos kiaccop B22,5 -

1 B25, myTeM 3aMeHEBI TAKENOTO KBAPLIEBOTO MECKA HA JIETKMH TMTOHIHONIEM30BRIE-IECOK U
HANPaBNEeHHOTO MOAM(HMUMpoBaHUs GETOHHOM CMeCH, pa3paGoTaHb! JISTKUE GETOHET aTHX
e KIaccoB CO CpEHEH MIOTHOCTHIO mopsaka 1750...1800 kr/m® 1 MoayneM ynpyrocty
E0=28,0...28,5x10°MITa. 3acyxusaeT BHUMaBHsA TOT (axT, 4TO N0 AACTBYIOMMM HOPMAM
NPOEKTUPOBAHHMA /A JErKuX GETOHOB aHANOTHYHBIX KIIACCOB M0 NPOMHOCTH U CpenHei
IJIOTHOCTH B KAYECTRE PACYETHOTO 3HaYEHHsA MOJTY/A YIPYIoCTH 3a4aH0 3HaueHue Eo= 17,9
... 18.0x10° MT1la, a juis TAxKeENBIX GETOHOB 3THX e Kiaccos — 28.5...30x10°MITa.( CHull
2.03.01-84° BeToHHBIE 1 Xee300eToHHbIE KOHCTPYKIMK. HopMs! poexrupoBarus). Myueno
BIMAHHE 06LEMHOM KOHLEHTPALMH KPYITHOTrO 3anONHHTENs #3 6a3ansToBO nmopoam
CrianiapsHCKOTO MECTOPOX/AEHHS! Ha MIIOTHOCTb, NPOYHOCTD ¥ MOIYNIb YNIPYrOCTH GETOHOB
xnaccor B25 u B22,5 npu ABYX BHJAAX MECKOB: PEYHOTO KBapLEBONO mecka (Apamyc) u
nurougnonemsosoro necka (JxpaGep), B ToM uHcae MOAMPHIHMPOBAHHBIX
cyneprnacrudukaropoM “Mapefluid N200”. iccnenopaus nokasaim, 4To B 6eToHax Knaccos
B22,5 u B25 onruManbhas o0beMHas KOHLEHTpauus 6a3sansToBoro mebHs cocraBiser:
360...365 n/m® - g TAKENbIX 6ETOHOB Ha KBaBpLIEBOM necke; 275...280 /M~ nns nerkux
6eTOHOB Ha JIMTOMAHONEM-30B0M Necke. [1py 3aMeHe KBaBpLIEBOrO NECKa TMTOHAHONIEM30BEIM
nnotHocTs Gerona cHusmaack Ha 0,38...0,40 T/M%. Tlpu HeGonblOM nepepacxone LeMeHTa
(1a 15 kr/M®) yranocs noay4uTs GETOHbI TeX e KnaccoB. Moayss ynpyrocty 6€TOHOB €O
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SEM MAG' 252 kx DET:'SE Detector -
Hv: 200Ky DATE: 04/04/07 26pm

SEMMWAG. 248/ DET BE Deteclor

Vegs@Tesean  Wv: 200 kv DATE 0470407 20pm
VAC: HiVac Dertce: TS5120M1 IPRAMSNIZ  VAC: HiVac Davce: TS5130MM vmﬂiﬂ
Puc.l. MHKPOCTPYKTypa UCMCHTHOTO KaMHs Puc. 2. MuxpocTpyKIypa ueMeHTHOrO
KaMmus ¢ 6e3 aoGasku CIT «C-3»

SEMMAG. 2,85 ke

SE! 2
HV. 2008 Vega GTescan HY: 200 kv DATE 044507 20pm

E Vega ©Tescan
VAC: HVat Davica' TS5130MM IPRAMENZ  VAC-HiVat Device' TS5130MM

IPRAmenia

Puc. 3. MUKDOCTPYKTYpa NEMEHTHOFO KaMHs C
cynepinactadukaropom “F40” (Alphalith)

Puc.4. MUKPOCTPYKTYPA IEMCHTHOTO KAMHS C
cynepruiactidykaropom “H2000” (Alphalith)

CMCLIAHHBIMU 3alI0AnMTENAMH B 1,56 pasa BRINIC HOPMATHBHBIX CPEIHHMX 3HAYEHHH s
Nerkux GeTOHOB C MIOTHOCTRIO 1800 KI/M? M PAaKTHYECKH PAaBEH HOPMATHBHOI BelMYMHe
JJIS1 TSKEIBIX GETOHOB,

B riozipasyiene 4.2 npusenens! pe3yisTaThl HCCTENOBAHHS RIMAHHA XHMHYECKHX
106aBOK Ha OCHOBHbIE CBOMCTBA GETOHHBIX CMeceil H GETOHOB B 3aBHCHMOCTH OT
UX I03MPOBKH, PACXOJ0B LIEMEHTA M BOAKI, CIOCOOOB BBEJEHHS 100aBOK B COCTAB
OeToHa 1 ycnoBHii TBepaeHNs. Pe3yNbTaThl HCCIEN0BaHMH MOKA3ANIH, YTO BBECHHE
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CyNepIUIaCTH(GUKATOPOR B GETOHHYIO CMECh TTOCIE 1-2-MHHYTHOTO [IEPEMEIIMBAHMSA
OCHOBHBIX HHIPEIMEHTOB GeTOHa ¢ BOJOI 3aTBOPEHHA CHU3MIO pPacxo H00aBKU
Ha 20...25%. [opuuoHHOE BBENEHUE CYNEPIIacTHPUKATOPA MOBBICKIO dhdeKT
miactupukamn (naparpad 4.2.1.3). Db GexTHBHOCTE CyNepIUiacTHUKAaTOPOB
BO3PACTaET C HOBBLILECHUEM JO3MPOBKH 100ABOK: HOABMXHOCTL OETOHHBIX CMECEH
TOBBICHNAchk Ha 25...50%; mpo4yHocTs OGETOHOB yBenWumaach Ha 5...10% -
B 3-cyTouHoM u Ha 15...20% - B 7- u 28- cyTOYHBIX Bo3pacTax (naparpad 4.2.1.1)
(puc. 5,6). Db dexT nuacTudukalymn GETOHHBIX CMeCeH C CyNepIUIacTHHKaTOpaMu
BO3PACTAET C YBEJIMUEHHUEM MX HCXOQHOMU IMOABIKHOCTH, TIOBBIIIEHHEM pacxona
neMenTa U Boabl (maparpad 4.2.1.2) (puc. 7-9). B Menxo3epHHCTRIX GeToHax Ha
3aNONHUTENAX W3 KBAPLEBOrO NMECKka W JHTOMIHONEM30BOTO MECKa NPHMEHEHHE
cynepmiactudukatops B go3upoBke 0.5% oT mMaccsl NeMEHTa OPUBEIO K
TOBBIIEHHUIO TIOABIKHOCTH GeToHHBIX cmecei ¢ 11 mo I14. Tlpu sToM
wiacTuduuupyromuii ¢ dexr CIT B MeKo3epHACTEIX OETOHHAIX CMECAX Ha ILIOTHOM
necke Ha 10...30% BrIme, yem Ha nopuctoM (maparpad 4.2.1.4).

Kommnnekcnas no6aska “C-3” + “JICT” B mosuposke 0,5 + 0,15% ot maccet
IleMEeHTa MOBHIMIAET NMOABMKHOCTh GeToHHBIX cMmeceill ¢ IT1 mo IIS; morepu
NOIBH)XHOCTH OETOHHBIX CMecCeH Ha 3aNOJHHUTENIX M3 KBapNEeBOro Iecka H
6azaTsTOBOrO e S, IATOMIHOIEM30BOT0 NECKa i 0a3anbTOBOIO IEOHI COCTABHIIHN
COOTBETCTBEHHO: 0 1 5% - yepe3 30 MHH. NI0CJIe MPHTOTOB/IECHNS GETOHHBIX CMECel;
10 1 20% - uepe3 60 Mun.; 30 U 45% - uepe3s 90 muH. u 50 1 65% - yepes 120 Mun.
(naparpad 4.2.1.5). TTpn parnem 3avopakiBanuy t = -10°C 6eTOHBI ¢ KOMIUIEKCHOH 100aBKo#
“C-3"+“@H” B TeueHHE KPUTHHECKOTO Cpoka Habpasu Ha 35...50% GombLryro IPOYHOCTS,
YeM MPOYHOCTH, KOTOPasd MPEAyCMOTPEHA CTPOUTENBHEIMU HOPMaMK Juist GeTOHOB
COOTBETCTBYIOIIMX KNaccoB, conepxaumux antudpus (CHull 3.03.01-87). Beronn Ge3
N06aBOK B TAKHX %€ YCIOBUAX HaOpailn IPOYHOCTH HHKE KpUTHYCCKOH (raparpad 4.2.1.6).
Didexruprocts aeticrpus CIT“SX”,“N200”n “Md” (Mapei) nccnenosana B TsokenoM Getone
Ha 3aHONHUTENAX: APO6NeHbIH 1eGeHb U NECOK U3 rPaBHHHO-TIeCIaHOH CMECH; B JIETKOM
6eToHe Ha 3amonuHUTENAX: MeOeHb ©a3aJbETOBBIH M NECOK JIMTOWAHOTICM3OBBIM.
Bononommkaromast crocobHocTs cynepriactagukaropos “SX” u “N200” B 3aBucumocTtH
OT KX JIO3MPOBKA B COCTaBaX TsDKEIBIX DETOHOB COCTaBMIIA 20...30%, B cocTaBax JIErKHUxX
6eroroB -15...25%, a cynepruactadukaropa ¢ 3amensionuM spdexrom “Md” — B Tsnkensix
u nerkux GeroHax — 15...25%. CI1“Md” no3sonsieT U3 BhICOKONOABMKHEIX (I14...115),
HepacciauBaeMblX OETOHHBEIX CMeCei, COXPaHSIOWHMX MPAKTHIECKH 0e3 U3MEHEeHus
noxsiwxHocTh B Tedenye 90...120 MUHYT MOC/IE MX IPUTOTOBIEHUSA, MOJYYUTE OETOHB
TpebyeMbIX Mapok, npy uHTeHcuduKauuu npouecca Teepaenys Ha 10...12% (naparpad
4.2.2.1) (puc. 10,11). Tuapodobusupyomas gobasxa “DM”(Mapei) He oxazana
OTPULIATENBHOTO BO3AEHCTRMS Ha NOABWKHOCTE GETOHHBIX CMECEH M MPOHOCTD THKEIBIX
6eTOHOB ( 3aroHUTENH - APOONEHBIH ebeHE i MECOK M3 IPaBUHHO-TICCYAHON CMECH) H
nerkux GCTOHOB (3amoNHUTENH - mebeHs 6a3albTOBBIA, NECOK TUTOMIAHONEM3OBEIH).
Tunpodo6usarop “DM” B pozuposke 0,5% OT Macchl UEMEHTA B TsHKENOM OeTone U3
MaJIONOJBHKHOM CMECH CTIOCOOCTBOBAI CHIKEHHIO BOIONOTIOWIEHHS Ha 58%, 10 CPaBHEHMIO
¢ BojIoNoromeRHeM GeTona 6e3 nobasku. Kommnekcusle A06asku “SX” + “DM” u “DM™+
“N200” B nosuposke 0,5 + 0,5% 0T Macchl LEMEHTA MOBLICHIH MOABHIKHOCTH OCTOHHBIX
cmeceii ¢ TT1 no T15, criocoGcTBOBaNM NolyYeHHio 6eTonoB knaccos: B27.5 u B25. Ilpu
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Puc. 6. OTHOCHTENBHAA NPOYHOCTL 6€TOHOB B 3-
7- (B), 28- (B) cyrounEX BO3pacTax mpH
paM4HbIX Ko3upoBkax CIT

Puc. 5. Otnocurensnas yno6oyxias1saeMocTs
(A), # OTHOCHTENIbHAA TOABHKHOCTH GETOHHBIX
cMecei MpH pazmuyHbIX Ao3uposkax CIT

3TOM BOJOMNOrIONMIEHHE 6ETOHOB C KOMILIEKCHO# 106aBKO# BIBOE MEHbLIIE BOAONOMIALICHHS
6eroHoB ¢ cyneprutactudukaropoM (naparpad 4.2.2.2) (puc. 12,13).

KoMIuleKCHEIE JByXKOMNOHEHTHEIE Ko6aBku “SX” +“PT1” n “N200” +“PT1” B
nosuposke 0,5+0,15% OT Macchl LeMEHTa MOBBICHAM MOABMXHOCTE ¢ I11 go I15,
crioco6crBoBaNH NOAYYEHHIO 6eTOHOB Kiacco: B25 (npu pacxone nemenra 370 kr/m® Ha
3aMoNHMTENsX U3 TIECKA X AP0GNEeHOro We6HA U3 rpasHifHo-necuaHol cMecu) u B22.5 (npu
pacxoze ueMenTa 390 kr/mM® Ha 3aM0AHHTENSX U3 TMTOMIHOTIEM30BOTO NECKa 1 623aILTOBOTO
me6us). Bononornowenna 6eroHos ¢ nobaskoit “PT1” u Getonos 6e3 nobasok TIPaKTH4ECKH
OIMHAKOBKI; MPOHHUKHOBEHYE BOAK! B GETOH C MHKPOMY3BIPKaMu BO3ZYXa OCTANOCH HA TOM
ke ypoBHE, YTO M B cucteMe 6e3 myseiprkoB. BeposaTHo, no6aska “PT1” cosmaer Takue
3aMKHYTBIE TOPhI BHYTPH CTPYKTYPbI GETOHA, KOTOPbIE HE U3MEHSIOT CTPYKTYpY KanwuIsipos
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Pac. 7. OTHOCHTeNEHAa% NPOUHOCTS GCTOHA MPH PAIMIHEIX PACXOMAX UEMEHTA, PaITYHBX cynepnnacTauKaropax
H 6e3 HUX NpU BONONOHINKEHHA Ha 10%
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Puc. 8. OTHOCHTeNbHAsA MPOYHOCTL GETOHA MPH PAaNHUHEIX PACXONAX LIEMEHTa,
pasnHyHLIX CynepruiacTHuKaropax 1 63 HUX NpH BORONOHMNEHHH Ha 20%
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[EMEHTHOTO KaMHs, OKPYXa-IOLIEro 3TH
BO3AYIIHEIEC My3bIpekH. OnHako B GeTonax
€ KOMIIEKCHOM n06aBkoi, comepxamieii
BO3AYXOBORIEKAIOMYIO N00aBKy M Cymep-
macTudrKarop, UMENO MECTO CHIDKEHHE
BOAOMOTIOMEHHS JErKUX U THAKENbIX
6eronoB cooTeTcTBeHHO HA 20 1 25% , no
CPaBHEHHIO C BOJONOIIOMEHHEM GEeToHOB
: 6e3 o6aBok npu nocrosHroM B/ 1 Ha 55
e wimirnimin s smme =meee - M 05% - TIpH OmMHAKOBOM OK. [lpuMenetne
e men oo oetvrmam e aroume -ne KOMTUIEKCHBIX OOABKOK “SX” + “PT1” y
“N200”+“PT1” B nosupozke 0,5%+0,15%
Y S0 60 OoT MacCel IEeMeHTa cNocoOcTBOBaNO
MOBHIIICHHIO MOPO30CTOMKOCTH GETOHOB: ¢
F100 no F150 (Tsxenstit 6eron), ¢ F150 go
F200 (nerxwii Geron) (maparpad 4.2.2.3).

KoMmnurekcHbIe ABYXKOMIIOHEHTHEIE
no6asku “N200”+“AFS” n “SX"+“AFS” »
no3uposke 0,5+0,5% oT Macchl LiEMEHTa U
TpPeXKOMIIOHEHTHbIE 106aBkH “N200”+“AFS +“PT1” u “SX”+“AFS"™+“PT1” B no3uposke
0,5+0,5+0,15% oT Macchl LieMEHTA NOBLICHTH NOABWKHOCTE GeToHHBIX cMecedi ¢ TT1 no I15.
Ilpy HaYaIEHOM 3-CyTOYHOM BbIAEPKHBAHMM GETOHOB U3 BHICOKOMOIBHXHBEIX GETOHHBIX
cMecel, MOTU(HIMPOBAHHEIX JBYX- U TPEXKOMIIOHEHTHBIMU KOMILIEKCHBIMH J06aBKkaMu, B
yecaoBusax Mopo3a (t=-10°C) Grum noyyeHs! 6eToHBI KiaccoB: B25 —mpu pacxofie ieMeHTa
370 xr/M® Ha 3an0JHMTENAX U3 Necka X ApobieHoro medHs rpaBuifHO-NECIaHoR CMeCH;
B22.5 — npu pacxoze temenTa 390 kr/m?® Ha 3aI0IHUTENAX U3 TMTOMAHO-TICM30BOTO fECKa 1
6azansrosoro webHs. [Ipn 310M npouHOCTH 6ETOHOB B 3-CYTOYHOM BO3pacTe AOCTHINA
3HAaYCHMI, NIPEBHINAIOIIAX CPEAHUE 3HAYCHHA KPHTHYECKOH NpoaHoCTH Ans GeToHOoB,
coJlepXaIuxX B CRBOEM COCTaBe aHTH(pu3 (maparpag 4.2.24).

Cynepnnactuduxarop “AR340” B nosuposke 0,75% OT MaccH UEMEHTA NOBLICHI
nonpmkuocTs ¢ 111 xo I14. [Torepy noABIDKHOCTH MOTXH(UIMPOBAHHEIX BHICOKOTIOABIDKHBIX
GeronueIx cMeceli B Tedenue 90 Mun. cocrasumi 33% OT UCXOMHOM (B GETOHHEIX cMeCaX
THKebIX 6eToHOB) U 52% (B JerkoGeToHHBIX cMecax). IIpy TBepieHun B HOPMANBHBIX

v @ oW DA ” n Q © ;w‘

B 1"‘
4 gy :
Puc. 9. Omisocnrensias MoABHAHOCTL GETOHHLIX cMeceil A

©¢ H3MCHCHAC BO BPEMCHHA

YCIOBHAX NpHAMeHeHHs Ao6aBka “AR340” cnocofGCTBOBANIA HOMYIEHHIO OETOHOB CIEAYIOMIMX -

xnaccos; B25 — npu pacxoze uemenTa 420 Kr/m® Ha 3aTIONHUTENAX U3 KBAPLIEBOTO NECKA U
aHze3nToBoTO WebHs; B22.5 — npu pacxosie uemenTa 390 kr/M’ Ha 3ANONHUTENAX W3
JMTOMAHONEM30BOro Necka ¥ 6a3aibToBOro MeGHs:; B12.5 — npu pacxoze uemenra
365 Kr/M® Ha 3aNONHUTENSX U3 aHutickoro Tyda (naparpad 4.2.3.1) — puc.14 n.puc.15.
Cynepnnactuduxarop “FFN”, runepniactagukarop “S300” 1 xOMILICKCHas noGaska
“FFN™+ “AF1%” B 103MpPOBKE COOTBETCTBEHHO 1,0, 1,0 1 0,5+1,0% or maccr! uementa
HOBBICHIM MOABWKHOCTH GeTonHbX cMecelt ¢ TT1 mo TI5. BEeTOHE! U3 BHICOKONMOABHXHBIX
Moau(HUMPOBAaHHEIX J0GaBKaMu OETOHHBIX cMeceif, NoABepIKeHHEIE HavyanrpHOMy 3-
CYTOMHOMY 3aMOpakKHBaHWIO py t = -10°C, B 28-CyTOUHOM BO3pacTe Habpanu npoyHoCTs,
COOTBETCTBYIOLIYIO Knaccy B27,5 npu pacxoxe ueMeHTa 415 kr/M® u  ucnonssosanuu
3anoHMTENeH U3 KBapIIeBOro necka H aHIe3uToBoro wieGHs. I1pu srom R,=0,38...0,44R,
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Puc. 11.  H3MeHeHue NOABHKHOCTH GeTOHHBIX

cmeceii  Bo BpemeHy (meGeHb 6a3ansToBLIH,
NecoK JINTOHAHOMEM3OBHIH).

Puc. 10. Mamenenne nonsmkioctn 6eToHHBX cMeceii B0
BpeMeHn (meGeHb 6a3antToBLIl, NECOK KBapLEBH) .
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Puc. 13. OTHOCHTENEHGE BOXOMOMIOMIEHAE 6ETOHOB
(meBetib Ga3anbTOBLIN, NECOK NMTOMAHONEM3OBEIH)

Puc. 12, Otnocwrensuoe poaonornoiwenue GeTonos
(meSens GasambToBnri, mecok KBapueBhi)

YTO CBHAETeNsCTBYET 06 MHTEHCH(UKALKUM NMPOLECCOB TBEPACHHS. Jnsa Geronos 6e3
aHTHpu30B Knaccor B30 u seuue CHull 3.03.01-87 HOpMHUpYeT KPUTHYECKYIO IIPOYHOCTD
K MOMEHTY 3aMep3aHus, pasHyI0 30% ot R,,, a ¢ anTugpusom - 20% ot R ;. Jlas Getoros ¢
no6aBkamu “FFN” u “S300” cpeaHce 3HAYEHHE KPHUTH4ECKOH MPOYHOCTH COCTABAAET
10,5...11,5 MI1a, a ayis GeToHa ¢ KOMILIEKCHOH 106aBKoH, conepxauiedl aHtudpus (“AF1%”),
- 7,6MITa. Berous! 3 MOAM(UUMPOBAHHEIX BHLICOKOMOABMK-HBIX OETOHHEIX CMeceH,
TNONIBEPKEHHBIE paHHEMY 3aMOPXKUBAHMIO NMPH = -10°C, B TEYEHHE KPUTHIECKOrO CPOKa
HaGpanu npounocts: 13,5 MITa (“FFN”); 14,9 MI1a (*S300”) u 16,7 MIla (“FFN"+“AF1%")
(maparpag 4.2.3.2).

B nsaToii rmase NpUBEACHbI COCTaBE MOAMGHUMPOBAHHBIX GETOHOB, WX MPOM3-
BOJCTBEHHas anpobauus W TEXHHKO-3KOHOMMUCCKAA 3((EeKTHBHOCTL NpUMEHeHHs B
MOHO/IMTHOM CTPOMTENbCTBE. Pe3yNsTaThl KOMNNEKCa MCCNenoBaHMH cTanK Ga3oi
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Prc. 14 VsMeHenne DOABBXHOCTH GCTOHHEIX CMecel BO BpeMeHH
A - necoK KBapnessii, ne6eHs aHIe3UTOBbIH
B - necox murouanonem3oBwii, mebenp 6a3ansToBHi

B - necok u me6enp 13 aApoGeHoro anuiickoro tyda

OCHOBOITONAraloMIUX 3akKOHOMEpHOCTE st paspaborku Haubonee 3dekTUBHBIX COCTaBOB
MonudunimpoBaHHbx GeToHOB. Ilon6op cocTaBoB 6eTOHOB ¢ CynepmiacTudukaropamMu u
KOMIUIEKCHEIMH XVMMHYECKUMH 100aBKaMH Ha OCHOBE CynepruiacTH(HKaTopoB 3aKimoyaercs
B KOPPEKTHPOBKE pabo4mx cocTaBoB 6e3 106aBOK ¢ McxoaHOH mojiBrxxHoCTLIO I12 (3TanocH),
a KOPPEKTHPOBKa 3TAJIOHOTO COCTaBa 3aKI0YacTCs B BhIGOpE ONTHUMANBHOM NO3MPOBKU
no6asok (Tabm.1).

OranoHHble cocTaskl GeToHOB 6e3 100aBOK 110100paHbl N10C/E BELICHEHHA OCHOBHBIX
f1apamMeTpoB KOMIIOHEHTOB GETOHHO} CMECH U pacieTa COCTaBa C MPUMEHEHHEM CEAYIOMUX

Gopmya:

_ 1000 y Y@, +J,8,) 1000, +J,6,)
" 144,06, " 1+J.6, (1+J,6,)1+J,5,)°
T
1000(@,, +,,8, )@, +J,5,) b=4—%

T=V(@,+J4,) (+J,5X1+4,8,) st
(]
me T - 66beM LEMEHTHOIO TeCTa, 1, V.V, - 06pembl necka u mebus, 1, J,,J,, - yIensHbie
MOBEPXHOCTH MeCKa ¥ meGHs, AMY AM®; J,- TOAmMHA MAEHKH LEMEHTHOIO TECTa,
00BONaKMBAIOLIEH 3€pHA NIECKa, IM; J,, - TO/IIMHA. PACTBOPHOIO CJI0S BOKPYT 3€PHa KPYTIHOIO
sanonsurens (1nebHs), iM; &, ., - MyCTOTh! MeOHA 1 necka. amM%/ oM’
OxoHuarelbHOE Ha3HauYeHUe 1abopa-TOPHEIX COCTaBOB GETOHOB C XHUMHUYECKHMH
n06aBKaMH [POM3BOLMIOCE TIOCIIE YTOuHE-HUSA (PaKTHUECKHX COCTaBOB GETOHOB MyTeM
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H3rOTOBJCHHS MNPOOGHEIX 3aMeCOB U
100 : HcneTanua 6eTOHHEIX o6pasuos. Ha
OCHOBAaHMM PE3YNLTATOB HCCIENOBaHUi,
0| | : HanpaBlICHHBEIX Ha BhIABICHUE 3 dek-
i THBHOCTH NEHCTBHS PAAa XMMUYECKHX
B : i no6aBok B OeTOHaX Ha paslHYHBIX

! ; ! NPUPOAHBIX 3AMONHUTENSAX, pa3paboTaner -
® owi ‘ ONTHMaNbHbIE NO3HPOBKM 1062aBOK.

g ! ! ; JlaGopaTopHble COCTaBH GETOHOB X0
g o ' : WHPOKOr0 BHEAPEHHA MPOHLIM TIPOM3-
g, BOJACTBEHHYIO anpobaiuio ¥ yTOYHEHHE
= & pa3paboTaHHBIX TEXHONOTHYCCKUX [IPHEMOB
z NPUTOTOBNECHWS, YKIaAKH, YIUIOTHEHHS W
g w yxolla B 3aBHCHMOCTH OT Ce30Ha GEeTOHM-
§ , } poBanus. OKOHYATENPHO PEKOMEHAYEMbIE
g° » : cocTaBsl GETOHOB OTKOPPEKTHPOBAHE! C
' : y4ETOB pe3ynsTaroB anpobauuu (taén.2).
23 ; PaspaGorannble cOCTaBE! GETOHOB C BEICOKOI
: TEXHHKO-IKOHOMHYECKOH 3 eKTHBHOCTHIO
" ; : BHEJIPEHB! B IPAKTHKY CTPOUTENLCTBA (PHC.
16,17,18,19). OnbiT BHEAPEHHS N0KA3al, 4TO
el } 3 i— coKpallleHHe Tpyxo3arpar B 1,5 pasa,

000 026 o5 L)

B ' Gannr "AR-BAO"% OT Mancd GaETE CHHXXCHHMC pacxoZa LIEMEHTA 110 CPaBHEHUIO

¢ 6e3n06aBoyHEIMY 6ETOHAMH AHANOTHYHOMK

Puc. 15. TIpounocts GeToHOB IpH Pa3mHIHOH AOSHPOBKE 1101 ppsicHOCTH (3ranonoM) Ha 90...95 kr/m®
RoSasku “AP340” NPHBENO K CHHXEHHIO CEOECTOMMOGTH

1 1 I'- npounocTs 3- 1 28-CyTouHbBIX GeTOHOB Ha GETOHOB B CPCAHEM Ha 16Q0 Apam/m®.
ﬁg?fﬂ:::z";r;mww meﬁ;:;ﬂon va DxoHomudeckuii 3pdexT oT BHEApEHHSs

s paspaboTaHHeIX GeToHOB Knacca B25 mpu

JIMTOMOHOMNEM3080M NECKS H ARZC3UTOBOM
ueBHic; cTpouTensCTBE 00BEKTOB 3a TIcpHon 2004 - 2007

3 1 3' - npouriocTs 3- # 28-cyTounbIX 6eTOHOB HA T COCTaBUI 0K0J10 240 MITH.IpaM NpH cpenHeM
3anonHKTeNsx U3 apoGnexoro anuiickoro Tyda rozoBoM 0Gbeme npom3soacTsa 35...40 Toicm®

MonudwimpoBaHHoro 6eToHa knacca B25.

OCHOBHBIE BBIBOJIbI

1. TIpu BO3BEAEHUH COOPYKEHHH H3 MOHOIUTHOTO 6eToHa M xene306€ToHa B pa3MH4HbIX
TEXHONOrMYECKUX H KIMMATHYECKHX YCNOBUAX CYNepniacTU(UKATOPbl H KOMILIEKCHEIE
06aBKH Ha X OCHOBE NPEACTABNSIOT OCOGHIN MHTEPEC, TAK KAK TO3BOMSIOT NPUMEHATL
BEICOKOIO/IBHIKHbIE GETOHHBIE CMECH M MONyYarb GETOHBI C yNyHIICHHEIMU ¢$usuko-
TEXHUYECKMMHM XapakTepucTHkaMu. OCHOBHBIE NPEMMYLIECTBA NPUMEHEHUA
cynepnnacTU(MKaTOPOB W KOMILIEKCHEIX [06aBOK B MOHOJNIHTHOM CTPOMTENBCTBE
3AKJOHAIOTCSA B CIEAYIOLIEM: BO3MOKHOCTb KaYECTBEHHOA YKJIAIKH GETOHA B KOHCTPYKIMK
CHIOXKHOM KOH(UIypauMu, ManbiX T€OMETPHIECKHX PA3MEPOB, IyCTOAPMUPOBAHHLIX,
TOHKOCTEHHBIX KOHCTPYKLWH; COKpallleHie BUGPOYIIIOTHEHUS; BO3MOXHOCTh PUMEHEHHA
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Tabmmuna 1.
OnrumansHele JIO3WPOBKH XUMHYECKHX J06aBok

Jloanpoka 106880, % OT MACCHT LEMEHTA NTpH GETOHHPOBAKIH
Haunmenosauns 106azox OCEHHMi, BeCeHHuit netHuit 3UMHAHIT
(1=5...25°C) (t=25...40°C) (1=-10...5"C)
“C3” 07 0,7 -
“C-37+JICT” - 0,5+0,15 -
“C-3” + “Qopmmar Harpua” - 0,5+0,5 0,5+0,5
“Cysnpatadr” 0,6 0,6 -
“Alphalith F 40 0,7 0,7 -
“Hyperflow 2000” 0,5 0,5 g
“ Mapefluid N200 ™ 0,5 0,5 1,0
Mapefluid N200 "+ “Antifreeze S” - - 0,5+0,5
Viapefluid N200 ™+ “Mapeplast PT1” 0,5+0,15 0,5+0,15 1.0+0,15
Mapefluid N200 "+ “Jdrocrete DM” 0,5+0,5 0,5+0,5 1,0+0,5
200 " +°PT1™+ “Antifrecze S” 3 . 0,5+0,1540,5
"Mapetard” - 0,5 =
“Plastimtnt AR 340" 0,75 0,75 -
"Sikament FFN" 1.0 1,0 1,0
sikament FFN™ +“Antifreeze 1%” - - 0,5+1,0 o
"Sikament 300" 1,0 1,0 - Puc. 16. Xunoii nom (CesepHeiit
Tamuma 2. NPOCHEKT)

Cocrabl 6eToHOB K1accos B35 ... B10 - “ ¥
e Puc.17. XXunoit nom (yn.AbossiHa)

Knace 6etona O—— Pacxofi MaTepHANOB Ha 1 M 6CTOHA, K ~
LEMEHT MecoK mebens BOIA
B35 465 630 885 195
B30 S 420 640 895 195
B27.5 n.(e6e]:m ’ 390 665 900 195
B25 365 685 905 195
B225 aresnTORH 335 700 910 195
B20 310 715 915 195
B35 465 725 930 195
B30 420 730 955 195
B27,5 “m‘;ﬁi‘f“ﬁ’ 390 760 950 195
B2S 365 780 955 195
B225 e 335 795 960 195
B20 310 815 965 195
B35 445 710 990 185
B30 Tlecok 1 ApoGeHsiit 395 735 1000 185
B27,5 mebens U3 375 745 1010 185
B25 rpaBHHHO-TICCUaHOH 355 760 1015 185
B22,5 cMecH 325 780 1020 185
B20 300 790 1025 185
B27,5 445 570 720 240
B2S TTecox NHTOHIHBI, 415 590 725 240
B225 weGeHs 385 600 730 240
B20 GasamsToBsili 355 610 735 240
BI5 325 625 740 240
B20 390 440 710 300 ,
BIS Hecas e s 360 455 75 300 S e
BI2,5 HRROICHATE 345 490 720 300
B10 anutickoro Ty¢a 330 520 725 300 Puc. 19. Xunoii nom (yn.Tepsina)
18 19
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6€TOHOHACOCOB, YTO CYIIECTBCHHO CHUMXAET TPYN03aTPaThl, [I0BBIIAET NPOU3BOAHTENBHOCTD
TpYZia H €10 COLMALHYIO HPHBIIEKATENbHOCTh, YCKOPSET BBOJI COOPYKEHHIA B 9KCILITYaTalMIO.
2. D1eKTPOHHO-MHUKPOCKONMUECKHE H PEHTTEHOTPaf)HIECKHE HCCICIOBAHHUSA IEMEHTHOIO
KaMHS ¢ cymepmiacTiguxaropamu “C-3”, “F40, “H2000”, COT”, “FFN”, “N2007,
TBEPEIONIETO B TE4EHHE 28 CYTOK B HOPMAJIBHBIX TEMIIEPATYPHO-BAQKHOCTHBIX YCIOBHAX
(t=18 £ 2°C, W = 95 + 5%), a Taroxe ¢ kKOMILIEKCHEIME n06aBkamn “C-3” + “OH”, “F40"+
“FS1”, “FFN” + “AF1%” u “N200” + “AFS”, TBepAciomero nepBele TPOC CYTOK NpH
t=-10°C 1 nocneayiomue 25 CyTOK - B HOPMANLHEIX YCAOBHSX, TIOKA3ANH, FTO XHMHHUECKHE
1062BKH B LENOM MONOKUTENLHO MOBIHAIA Ha MPOLECCH! TMAPATALHY, H2 MOD(PONOTHIO M
CTPYKTYPHYIO CBA3aHHOCTE. CynepniacTHHKaTops! M KOMILIEKCHEIE 00aBKH, BKIIOYAIOLIHE
CynepruIacTH)HKATOp ¥ NPOTHBOMOPO3HEI KOMIIOHEHT, OKa3aJIM PEeryIupyIoLIee Bo3aeHCTBHE
Ha MEXaHH3M 3all0MTHEHHS MEX3EPHOBOTO IPOCTPAHCTBA MAPATHO#M Maccoii. HaGmonanocs
H3MEeHEHHE CTPYKTYPHO-MOP(]OIOrHIECKHX XapaKTEPHCTHK LIEMEHTHOTO KaMHSl, H3MEHEHM e
JMCTIEPCHOCTH MPOXYKTOB THApATalMM KINHKEPHBIX MUHEPAJOB B CTOPOHY 00pa3oBaHus
0oice oIHOPOXHOH H MeHee HampseHHOH cTpykTyphl. IIpouecc cTpykrypoobGpa3obansis,
06ycnoBIMBaeMBlif NpHPOCTOM ruaparHoi dassl, Bo Bcex o0pasiax 28-CyTOYHOMO LEMEHTHOIO
KaMHA HE 3aBepIlIeH, O 9eM CBUACTENLCTRYET HATHYHe CBOGOXHONO rMAPOKCHAA KaNbUMs U
amTa.

3. HopmanpHad rycToTa HEMEHTHOro Tecta (“Apapar-UeMEHT”) ¢ CynepIuiacTi-
¢dnkaropamu “C-3” (ITonunnact), “F40” (Alphalith), “FFN™ (Sika), “N200” (Mapei) B
nosuposke 0,5 1 0,7 % oT Macchl LieMeHTa cHu3mach ¢ 25,5 o 22...19,5%. Haubonsinee
CHIDKEHHE BOXONOTPeOHOCTH npH J03upoBke fodaBku 0,5% OT Macce LIEMEHTa HMENIO MECTO
Juis uementHoro tecra ¢ CIT “F40”, nanmenbiee — ¢ CIT “C-3"; npu ao3uposke 106aBKy
0,7% ot macce! temenra Bmasaane CII “F40”,“FFN™ u “N200” Ha HOpMaibHYIO rycToTy
LEMEHTHOro TecTa puMepHo oxuHakoso (HI™ = 19,5%), a HopMasisHas rycrora NeMEHTHOTO
Tecra ¢ CIT “ C-3” coorercrByer 20,5%.

4. B Oeronax knaccos B22,5 u B25 onmuManbHas 06beMHasA KOHIEHTPALHS KPYIHOTO
3anomaurens cocrasuset: 360...365 /M nns TKenbx GETOHOB HA 3aNONHUTENSX M3
KBapleBoro necka u 6azansroBoro webHs; 275...280 n/m*- ana nerkux GeToHOB Ha
3QMOJHUTENAX M3 JTHTOMOHONEM30BOro necka, coxepxkamero 30% uyactun dpaxuun
5...10 MM, 1 6a3anbTOBOTO IIEGHA.

5. B 6eronax knaccos B22,5 n B25 npu 3ameHe KBaplIeBOr0 MECKA THTOMAHONEM30BEIM
IJIOTHOCTH CHU3MNack Ha 0,38...0,40 1/m>. Tlpu HeGonsmoM nepepacxone LeMenTa (Ha 15
kr/mM®) ynanocs monydyuTh GeTOHB! Tex xe KnaccoB. Moxyinb ynpyroctd GeTOHOB co
CMEMAHHBIMH 3aMOMHUTENAMH B 1,56 pa3a Bblile HOPMATHBHEIX CPENHMX 3HAYCHHH A
nerkux GeroHoB ¢ mrotHocThi0 1800 Kr/M? M npakTHYECKH paBeH HOPMATHBHOM BEMMUMHE
I TAXeENbIX GETOHOB, TO €CTh 3TH GETOHB! BNONHE B COCTOAHMM 3aMEHMThH TAKEINbIH
KOHCTPYKIMOHHEI GETOH, 06eCcnednBas BLICOKHE TEXHHKO-OKOHOMUYECKHUE NT0KA3aTeNy 3a
CYET 3HAYUTENBHOIO CHUKEHHMS MaCChi KOHCTPYKLIMH.

6. Cynepnuractudukaropsl, paccMarpusaeMble B paboTe, B ONTHMANBHBIX AO3UPOBKaX
(0,7% ot macchl uemenra — “C-3; 0,6% - “Cynpanadt”; 0,7% -“Alphalith F40”; 0,5% -
“ Hyperflow 2000”; 0,5% -“Mapefluid N200”; 0,5% -“Dynamon SX”; 0,75%- “Plastiment
AR3407; 0,5% -"Mapetard”; 1,0%-“Sikament FFN”; 1,0% -“Sikament 300”), nospossior
nony4uTh U3 ManonoasikHex ( I11...I12) sricoxononsixknsie (I14...I15), Hepaccnausaembie
GETOHHEIE CMECH; HHTEHCH(ULIPYIOT Ipoliece TBEpeH s B cpeateM Ha 10...15%; nossossior
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noay4uts 6eToHbl TpeGyeMBIX KNacCOB C YNYHINEHHHIMH (H3HKO-TEXHHYECKHMMHU
XapaKTepHCTHKAMH. . -

Cumxcnue B/L1 32 cyeT MOBBIMIEHNS HO3HPOBOK N06aBOK MOXET MPUBECTH K ONACHBIM
NOCJEACTBHAM C TOUKH 3pEHHS OATOBEYHOCTH M HaIexHOCTH GeToHa. HecMoTps Ha BRICOKYIO
BOAOPEAYLUPYIOLYIO CIOCOOHOCTh GONBIIMHCTBA PACCMATPHBAEMEIX CYMEPMIAcTH~
¢uKaropoB, B KaueCcTBE ONTHMANbHOH OblIa NpHHATA TAa NO3MPOBKA N06aBKH, KOTOpas
cnoco6cTBOBANAa BOZOTIOHHKEHHIO Ha 22...25% 1o cpaBHEHHIO ¢ 6€3106aBo4HEIMH GeTOHaMH
U3 BEICOKOTIOZIBIDKHEIX OETOHHEIX cMeCel ¢ H30LITOYHBIM BOAOConepxanveM. Takol nomxon
HCKITIOYAeT ONacHOCTh MOABICHHSA B TEUEHHE NMOCNEAYIOIENO SKCILTYaTaliOHHOIO NEpHOAa
BHYTPUCTPYKTYPHBIX MOBPEKACHUH, MPHBOAAIIMX K NaACHHIO NPOYHOCTH U PaspyLICHHUIO.

7. Tpu GeToHMpOBaHHM B JETHHX YchoBuax (t=25...40°C) npumenenue

CynepnaacTHQUKATOpOB, UMeloWMX 3amennsiomui spdexr neficrua - “Plastiment

AR3407(0,75%); "Mape-tard”(0,5%), 1 komruiekcHo# nobasku “C-3 (0,5%) + “JICT” (63%)
B GETOHaX, IPHUIOTOBIEHHBIX IO pa3paGoTaHHEIM COCTaBaM, NO3BONIMT U3 BEICOKOMOABIKHLIX
(114...I15), nepaccnauBaeMbix GETOHHBIX CMECEH, COXPAHSIOMX TPAKTHYECKH 663 HIMEHEHHA
noaBwkHOCTL B Tedenue 90...120 MHH. mocle HX NPUrOTOBNCHHS, NOMYYHTh OETOHH
TpebyeMLIX KNaccoB, NPH 3TOM NPOLECC TBepAeHUs unTeHcuduumpyercs na 10...12%.

8. Mpu GeronupoBanuu B 3UMHHX ycnoBusx (t= -10...5°C) npumenenue CII
npotusoMopo3Horo Aeficreua - “Mapefluid N 2007 (1%) u “Sikament FFN"(1%), a Tatoke
KOMIJIEKCHBIX 106aBoK - “C-37 (0,5%) + “@opmuar Hatpua” (0,5%); “Mapefluid N2007(0,5%)
+ Antifreeze S ” (0,5%) u “Sikament FFN"(0,5%) + “Antifreeze 1%"(1%) nossonser:
TIONYHYHTH BHICOKOTIOABIDKHEIE HEPACCNAUBAEMBIE GETOHHBIC CMECH; B YCIIOBHAX NOHIKCHHEIX
M OTPUUATENBLHEIX TEMIIEPaTyp cnocoGCTByeT Habopy mpouHoOcTH, Ha 10...15%
TPEBHILIAIONTYI0 HOPMATHBHOE 3HAY€HHE KPHUTHYECKOH NPOYHOCTH.

9. TpuMeHenHe BO3YXOBOBIEKAIOMIEH 106aBKY “Mapeplast PT17(0,15%) B kommiexkce
¢ cynepmnactuuxaropamu “Mapefluid N200” (0,5%) 1 “Dynamon SX*(0,5%) cnocoGersyer
YTY4LIEHHIO CBA3aHHOCTH 1 yno60yKIIabIBacMOCTH Monndn«mupomnsmﬁemmm cMmecel,
aTaloKe CHIDKEHUIO Boponoriomesus 6eroHoB Ha 20...25% 1 NOBBILEHHIO MOPO30CTOAKOCTH
Ha O/IHY MapKy. )

10. Ipumenenue ruapodobusnpyromeii odasxy “Jdrocrete DM”(0,5%) B komIutekce
¢ cyneprutactuduxaropamu “Mapefluid N200” (0,5%) u “Dynamon S$X”(0,5%) He oka3biBaeT
OTPULATENLHOTO BO3AEHCTBHA Ha cBOMCTBA MOAM(UIIMPOBAHHBIX OETOHHBIX cMeced u
NPOYHOCTh GETOHOB, CIIOCOGCTBYET CHIKEHHIO BOJOTIOTIOMEHHA 6eToHOB B 2 paza.

11. Berount kiaccor B10...B35, MOAuMHIMPOBAHHLIE XHMHHECKUMHU N06aBKaMH 1O
paspaboTaHHBIM COCTABaM, IIPOILLIH NPOU3BOICTBCHHYIO anpo6anuio ¥ BHEAPEHB! B PAKTHKY
MOHOHTHOIO CTPOUTENECTBA PXPMBI “Topusont-95”. B Teuenue 2004-2007 rr. B pasmu4HbIX
TEXHOJOTHYECKHX M KIMMATHYECKHX YCIOBHMAX NPHUMEHCHO OKOJiO 200 TeIC.M3
MoauGHLKPOBAHHOTO Geroua, ceiie 150 Teic. M® 3TOrO0 00beMa — GeToHs! Kiacca B2S.
JKoHOMHYECKHH () DEKT OT MPUMEHEHHS MOAMPULIMPOBAHHOIO Getona B25 B MoHOIMTHOM
CTPOMTENLCTBE 3NaHui 1 COOpYXEHHUH, OCYIECTRISEMBIX CTPOMTC/ILHON OpraHu3almei,
TONBKO OT CHIDKEHHs Tpynosarpar B 1,5 pasa M pacxona ueMeHTa Ha 90...95 kr/ M® 32 30T
NEpHOR COCTaBMI OKONO 240 MIH.ZipaMm.

12. Murepec MpakTu4eCKux CTpouTenci x Toi MAM MHOW xumuueckoli nobaske B
3HAYMTENLHON CTENEHH CBA3aH C BO3MOXKHOCTHIO CHIOKEHHA pacxoa uementa. Hecmorps
Ha TO, 4TO IKOHOMHS LIEMEHTA HE BXOIUT B 4HCIIO OCHOBHBIX MPEHMYIECTB NPUMEHEHNS
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