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Beenenue

CTponTenbCTBO — OTHA M3 CAMBIX MaTePUAIOeMKIUX OTpaciieil HApOIHOTO
X03siicTBa. 3aTpaThl HA MaTePUAJIbI, paCXOIyeMbIe HEITOCPEACTBEHHO Ha BO3-
BelleHMe 30aHUI M COOPYKEHUI, COCTaBIISIIOT OoJiee MOJTOBUHBI OOIIEH CTOM-
MOCTU CTPOUTETbHO-MOHTAXXHBIX PA0OT U OKOJIO OMHON TPETU KalUTaJIbHbIX
BJIOKEHUI B HAPOJHOE XO3SMCTBO.

Ocoboe BHUMaHUe yaeasieTcsl MpodjeMe CHUKEeHUST Beca CTPOUTENIbHbBIX
KOHCTPYKIINIA, TTOCKOJIBKY YMEHBIIICHIE 3TOTO ITOKa3aTelIsi Ha IIOTPeOUTEIhb-
CKYIO SIMHMITY KOHCTPYKIIUHY TTO3BOJISICT YMEHBIITUTH 3aTPaThl HA MX ITIEPEBO3-
KY, CHU3UTh TPYILOEMKOCTh I CTOMMOCTb BCET'O CTPOUTEIIHCTBA.

O0beM IpUMEHEHUs] B CTPOUTEIbCTBE JETKUX OETOHOB Ha MOPUCTHIX 3a-
MTOJTHUTEJISIX JOJKEH BO3PACTH MOUTH B 2 pa3a, a UX YIeJbHBINA BeC B 00IIeM
00beMe OETOHHBIX U KeJIe300€TOHHBIX KOHCTPYKIINI YBETMUUTCSI COOTBET-
cTBeHHO 110 27 %.

XapakTepHOIf 0COOEHHOCTBIO M TCHIEHITNEH B pa3BUTUU 3TUX OCTOHOB SIB-
JISIETCST TIOCTEIIEHHOE CHIDKEHUE IO HU3KOMApOUYHBIX OETOHOB, pacIInpe-
HUE ChIPbEBOI 0a3bl LIS MPOU3BOACTBA MOPUCTHIX 3aIIOJHUTENEH, MOBBIIIIE-
HHe Ko3(pbHIIMeHTa KOHCTPYKTUBHOTO Ka4eCTBa JIETKOTO OETOHA.

OnHako ciieyeT OTMETUTh, YTO B OOIIEM BBIITyCKE JIETKOTO OETOHA KOH-
CTPYKTUBHO-TEILION3OJISILINOHHBIN OETOH TOKa COCTaBIISICT JIMIIL OKOJIO
30 %, a ocranbHas 4YacTh — YTEIUIUTEIb HU3KKUX MapokK. [ToaToMy akTyasb-
HOI1 3a1a4ueii SIBJIsIeTCS TOBBIIIICHUE KauyeCTBa TEIJIOM30/ISIIIMOHHOIO OeTOHA.

KpynHbiM pe3epBoM MOBBIIIEHUS 3(POEKTUBHOCTU MTPOU3BOJICTBA CTPOU-
TEJIbHBIX MAaTEPUAJIOB U TOMOJTHUTEIBHBIM HCTOYHUKOM OOECITeUeHUST CTPO-
ATebCTBA 3(DMEKTUBHBIMM MaTephallaMid W KOHCTPYKIUSIMU SIBJISICTCS
KOMILIEKCHOE MCITOIb30BaHNE HAPOIHBIX PECYPCOB M OTXOIOB IIPOMBIIILICH-
HOCTH. B HacTosIIee BpeMst OTMEUAeTCsT ITMPOKOE MCITOIb30BaHUE OTXOIOB
YepHOI M IIBETHOU METaJLTypTUH, TeIUIOBO SHEPreTHKHU, TOPHOLOOBIBAIO-
IIUX U YIJIEO00TaTUTEIbHBIX MPEANPUSITUA, XUMUU U CEJIbCKOTO X03SIMCTBa.

OnHaKo cTereHb UCIOJIb30BaHUSI OTXOI0B JUISI TIPOM3BOACTBA CTPOUTEIIb-
HBIX MaTepUAaJIOB BCe eIlle HeBeIMKa 1 TpeOyeTcs MOBEICUTh BHUMAaHUE K BO3-
MOKHOCTH MCITOJIb30BaHUS IO CUX TTOP HE YTHIM3NPOBAHHBIX OTXOIOB.

Haub6osee momHOE MCITOIb30BaHNE CKPBITHIX B MaTepHraie BO3MOXHOCTE
MMO3BOJIUT B MIEPCIIEKTUBE TPUMEHUTH HOBBIE, ellie 6osee 3(PPeKTUBHBIE 0~
TOBEUHbIE CTPOUTEbHbIE MaTepHuaibl pa3HOOOPAa3HOro Ha3HAYEHMS C 3apa-
Hee 3aJaHHbIMU CBOMCTBAMU W HY:KHOM CTPYKTYPHI.



IlepcnekTHBHBIM HaIlpaBACHUEM IOBBIILIEHUS Ka4yecTBa OETOHA U XKeJIe30-
OeToHa SIBJISIeTCS €T0 XMMU3alKsl — BBeJieHNEe B OETOHHYIO CMECh PeareHTOB,
HaImpaBJIEHHO JCHCTBYIOIIMX Ha CBOMCTBA CMECU M TOTOBBIX U3/ICIIUIA.

Kpome Toro, ciemyeT yneauTh BHUMaHHME TOBBIIICHUIO 3(h(MEeKTUBHOCTH
nepepadoTKU OETOHHBIX cMeceli (BubporepeMeninBaHue, 00beMHOEe BUOPO-
IIpeccoBaHMEe U T.1.), JAIbHEUIIIe MeXaHM3allUM M aBTOMATHU3aLNU TIPOU3-
BOJICTBA.

Ha stux npuHIMmax oCHOBbIBAETCSI COBPEMEHHasl TEXHOJIOTHUSI U3TOTOBJIE-
HUST OETOHA M XKeJie300€TOHA, TTO3BOJISTIONIasl MOJYIUTh OJHOPOIHBIC U JIeT-
KoopMupyeMble OETOHHBIE CMeCH, OoJiee TIOJTHO MCITOJIb30BaTh MaTepHUAaIbI.

0030p COBPEMEHHOTO PHIHKA TETUIOU30JISIIIMOHHBIX MaTEPUAIOB TTOKA3bI-
BaeT, YTO OMHUM 13 Hambosee 3 (PeKTUBHBIX HAIIpaBJICHNI Pa3BUTHSI TEILIO-
MU30JISILUU SIBJISIETCS IIPOU3BOACTBO KOMIUIEKCHBIX CTPOUTEIbHBIX MaTepua-
JIOB MHOTO(DYHKIIMOHAJIbHOIO Ha3HAYEHMSI, TAKUX KaK OUTYMOIIEPJIUT.

ButyMoniepiut He MoABEepKeH THUEHUIO, He MOopaXaeTcs: TPhI3yHaMU, He
MMeeT 3araxa, TPYIHOBO3TOpaeM, MaJIOTUTPOCKONTMYEH U JOCTATOYHO BOIO-
croek. [Ipu ero mpuMeHeHUN UCKIIIOUAETCSI YCTPOIMCTBO BBIpaBHMBAIOIIEH
CTSIKKM TI0J pYJIOHHYIO KPOBITIO; HAKJICMBaHUE PYJIOHHBIX MaTepHAJIOB KPOB-
JIX Ha OCHOBaHKe (OUTYMOIIEPJIMT) OCYLIECTBIISIETCS 03 IPYHTOBKU, BHICOKASI
ruapodoOHOCTh M TEIUIOEMKOCTh OMTYMOIIepInuTa 00eCIIeYMBalOT BO3MOX-
HOCTh MPOM3BOJCTBA PAOOT MPU HEOJIArOMPUSITHBIX MTOTOAHBIX YCIOBUSX —
HE3HAYUTEJIbHBIX 0CaIKaX U OTPUIIATEIbHBIX TEMITEpaTypax.

OnHaKo CyLIEeCTBYIOLIME CIIOCOOBI MPOM3BOACTBA OUTYMONEPINUTA HE MO-
3BOJISTIOT TTOJIyYaTh M3IEIMs BBICOKOTO KauyeCTBa, a TEXHOJIOTUHA MHOTOIEITh-
HbI€ Y DHEPTOEMKH.



Pa3nen 1

MOBBIIIEHUE BOJAOCTOMKOCTHU U TOJTOBEYHOCTHU
TEINVIONU3O0/IALINOHHOI'O BETOHA
BBEJIEHUEM PEAI'EHTOB,

HAITPABJTEHHO JEUCTBYIOIINX .
HA CBOUCTBA CMECH 1 TOTOBbIX U3JEJINN

Imasa 1. Tenon3onaumMoHHbIe OETOHBI.
ITyTi noBbIeHns: BOXOCTONKOCTH, MUHUMAJIbHO# BJIAr0EMKOCTH
¥ MOHKKEHHS] MUTPAIIMH BJIATH B Npolecce IKCILTyaTalun

Jlerkuii 6eTOH Kak MaTepuas IIMPOKUX BO3MOXHOCTE Hanbosiee MOJHO
OTBeYaeT 3aayaM TeXHUIECKOTO IPOorpecca B CTPOUTEILCTBE.

Jlerkue GeTOHBI Ha IMOPUCTBIX 3aIIOJIHUTEIISIX MMEIOT OOJBIIYI0 MOPO30-
CTOMKOCTD M TPEIIIUHOCTOMKOCTh, MEHBIITYIO SKCIUIyaTallMOHHYIO BJIaXKHOCTD
U MOJI3Y4eCTh 110 CPABHEHUIO C SUYEUCTHIMU OETOHAMM, U TTIO3TOMY OHM CTajIu
OJTHMM U3 OCHOBHBIX MaTepHaJoB MHIYCTPUATHLHOTO CTPOUTEILCTRA.

D PeKTUBHOCTD JErKoro 6eToHa 00yCJIOB/IEHAa, B IIEPBYIO OUepeb, Kave-
CTBOM M CBOMCTBAMHU MPUMEHSIEMBIX ITOPUCTHIX 3aIIOJIHUTENCH, a TaKKe UX
pallMoOHAIBLHBIM MCITOIb30BaHWEeM. Pacimmpsiomiass HOMEHKIaTypa JIeTKooe-
TOHHBIX KOHCTPYKIIMU M OTHEJBbHBIX 3JIEMEHTOB TPeOyeT HaJTbHEHIIETro u3-
YUEeHMST TTPOYHOCTHBIX M Ie(POpPMAaTUBHBLIX CBONCTB Jierkoro 6etoHa. Kpo-
Me TOro, He PeIIeHBI eIlle 1 MHOTHE TeXHOJIOTMYECKHEe BOIIPOCHI, CBSI3aHHbIE
CO CHIDKEHMEM METaJJIOEMKOCTH TMPOM3BOJICTBA U COKpAIlleHWEM ITUKIIa 13-
TOTOBJICHUS U3EJINI 13 JIETKOTO OeTOHA.

Takum 00pa3oM, ellle HeMaJlo aKTyaJbHBIX BOIIPOCOB MOBBIIICHMS -
(hbeKTUBHOCTHU MPOM3BOJCTBA U YIYUILICHUS CBOMCTB JIETKMX OCTOHOB, TAKUX
KaK BOJO- U MOPO30CTOMKOCTb, HOJTOBEUHOCTh MaTepHaIoB U KOHCTPYK-
LM B Pa3IMYHBIX YCIOBMSX 3KCILIyaTallMu, TPeOYIOT AajbHEUIIEero u3yde-
HUS U pEIICHUSI.

1.1. O030p COBPEMEHHOIO COCTOSIHUS M IPUMEHEHHUS
3(eKTHBHOIT TENIOM30/IAIMH HA OPHCTHIX 3AMOJTHUTEISAX

MHoroo6pa3ue KOHCTPYKTUBHBIX pellIeHUI 3IaHUi U COOPYKEHMI, a TaK-
K€ YCJIOBMI MX 3KCIUTyaTalluyd MOPOXKAAeT pa3indyus B TPEOOBAHUSIX CTPO-
WUTEJIbCTBA K CBOMCTBAM CTPOUTEJbHBIX TEIIOM3OJSILIMOHHBIX MaTepUaioB.
VIoBIETBOPUTHh LIMPOKUM AUAINa30H 3TUX TpeOOBaHUM MO 00BEMHOI Mac-
c€, MPOYHOCTU, TUTPOCKOMUYHOCTH, TETUIOIIPOBOAHOCTU, MOPO30CTONKOCTH
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U IpYyTUM (DU3NKO-MEeXaHMIeCKUM CBOMCTBAM — aKTyaJlbHasI 3ajadya CTPOM-
TEJIEW-TEXHOJIOTOB.

OCHOBHBIM MYTeM CHMKEHUS Beca 3MaHU SBJSETCS MPUMEHEHUE TeIIo-
H30JIIIIMOHHBIX U TEIJION30ISIIMOHHO-KOHCTPYKTUBHBIX OCTOHOB JUTS OTpaK-
JMAIOIINX KOHCTPYKIIWA 1 TSl YCTPOMCTBA KPOBEIb. YCTPOMCTBO ra3o- 1 TeIIO-
IIPOBOIIOB, XOJOIMILHUKOB U IIPOMEITIUIEHHOTO 000pyI0BaHUS HE OOXOIUTCS
0e3 IpUMEHEHUS TEIUIOU3O0JIIIIMOHHBIX MaTepranoB. HeoOXoquMbIM SIBIsIET-
¢Sl YCTPOMCTBO TETJIOM3OJISILIMY IIaXTHBIX BEIPA00TOK B ycsoBusix Cesepa. I1o-
3TOMY CO3[aHKe U TpuMeHeHue 3¢ (MEKTUBHON TEIJIOU30SIIIMM — OCHOBHOE
YCJIOBHE CHIDKEHUS TEIUIONOTEPh TEIUIOTPACC, CHIDKEHMS PacXOIoOB Ha OTO-
IJICHHE 30aHMi, 00ecITedYeHUsI He0OXOIMMOTO TETUIOBOTO PEXKMMA JIJIsT paOOTHI
B IIIaXTaxX ¥ KOMGbOPTa XKITHIII.

OcHOBHBIC BUABI IPUMEHSTIONINXCS B Poccnu 1 3a pyOeKoM TEeTUION301sI-
LIMOHHBIX OETOHOB M HAMOJHEHHBIX IMEHOIJIACTOB M X MIPOYHOCTHBIE U Te-
TUTOM30JISILIMOHHBIE XapaKTEPUCTUKM KaK TJIaBHBIE OIpeAesisitoine hakTophl
MpUBeACHHI B Ta0. 1.1.

Kak BuaHO 13 3TOi Tabnulibl, Hauboaee 3¢ GHEKTUBHBIMU SIBSIOTCS Te-
HOTIOJIMMEPOETOH 1 KOMITO3UIITMOHHBIC MaTePUAIbl HA OCHOBE HATIOJTHEHHBIX
IIEHOILIACTOB (IIEHOITOIMYPETaH C TICPJIMTOM U IIEHOCTEKIIOM — BeHrpus, me-
HOTMOJIMYPETAH C KEpaM3UTOM Wi IieHocTekiioM — OPT, monuadupHbIi ne-
HoIiacT ¢ kepam3utoM — MDpannus). OnHaKo W3-3a Ie(UIIUTHOCTU ChIPhs
M €T0 TOPOTOBM3HBI OIS IIPOU3BOACTBA HAITIOJTHEHHEIX ITEHOIIAacTOB B Poc-
CHU TTIOKa HEBEJIMKA.

W3 cyuiecTByIONIMX JETKUX TEIJIOU30ISILIMOHHBIX O6€TOHOB Haubosee (-
(EeKTUBHBIMHU SIBJISIIOTCS TIEPIUTOOCTOH Ha JaTeKCe M MEHOMIOIMCTUPOIIOE-
TOoH (cTuporniop6etoH). [TocnenqHuii, K Tomy Xe, HaubdoJjiee TOCTyIeH U IeIIeB.
KoadduimeHT BcrieHMBaHMS UCXOAHOTO MPOAYKTa CYCIIEeH3MOHHOTO Oucep-
HOTro NoJIMCTUpoJia o4eHb BbICOK (K., = 30—50), 4To co3maeT mpenanochliKu
IIJIST 9KOHOMHUYECKOTO 000CHOBAaHUS JOCTaBKM O1cepa B JIFOOYIO TOUKY CTpa-
HBI ¥ TIO3BOJISIET C YCIIEXOM OPraHM30BaTh IIPOM3BOICTBO CTUPOIIOPOCTOHHBIX
WU30EIUI B MAJIOOCBOEHHBIX U TPYIHOAOCTYITHBIX pailOHaX, HE UMEIOLIUX pa3-
BUTBIX CTPOUTEIBHBIX 0a3.

Kpome TOro, Hu3kas TeIIONPOBOAHOCTh TpaHyJl MEHOMOJUCTUPOJIA
L =10,0290 — 0,0464 Bt/(M - °K) (0,025—0,040 xkan/(mM-a °C)) 1 ee MOCTOSTH-
CTBO TIpY U3MEHEHUHM BJIAXKHOCTH OKPYXKArOIIel cpelbl 3a CYeT He3HAUNTEITb-
Horo BoponomiouieHus rpanyi (0,5—3,0 %) oOycnopnuBaeT 3hGeKTUBHOCTD
IIPUMEHEHUS TTIEHOTIOJINCTHPOIA B KAYECTBE 3aIIOTHUTEIIS B JISTKOM OETOHE.

OnHaKO TeXHOJIOTUYECKUE TPYAHOCTU TOJIYUYESHUsI OMHOPOIHBIX MU3IETUNA,
a TakKe 3HaYUTeJIbHOE BojonorioneHue — 47—36 % mist cTupornopoeToHa
¢ oobeMHOI Maccoii 300—400 n HeBBIcOKast TpoyHocTh — 0,6—1,1 MIla co-
OTBETCTBEHHO 3aMEISIIOT TEMIT pOCTa IIPOU3BOICTBA 3TOTO MPOTPECCUBHO-
ro MaTepHaa.

O0BbeMHasI Macca TEITOM3O0JISILIMOHHBIX OSTOHOB Ha TOPUCTHIX 3aII0JIHU-
TeJISIX, KaK U UX (pU3UKO-MeXaHNYeCKUEe CBOMCTBA, O0YCIOBIMBAIOTCS CIIECIY-
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oIUMHU (paKTOpaMU: PaCXOJOM BSIKYILIETO M €0 MapKOI; TIJIOTHOCTBIO MEX-
IpaHyJILHOIO MaTepuaja U €ro TOJIIUHOM, 3aBUCSILEH OT pa3Mepa TpaHyl
3aITOJTHUTENIST; 00BEMHOM KOHILIEHTpalluM MEeXTpaHyJbHOro Matepuaia C, 3a-
BUCSIIIEH OT BogolleMeHTHOro oTHomeHusT B/11; crrocobamMu xumMu3anuu oe-
TOHA METOJAaMM TepeMellIMBaHUsI KOMITIOHEHTOB CMECH, YKJaaKW, YIJIOTHE-
HUS TETIJIOBJIAXKHOCTHBIM PEXXMMOM 00pabOTKM M3IIEITHIA.

IMonyyeHue 6GETOHOB ¢ YAYYIIEHHON CTPYKTYpPOM, MOBBIIIEHUE WX JOJITO-
BEUYHOCTH 3aBMCHUT OT BCEX IMEPEUUCIeHHBIX (hakTopoB. B jaHHOi1 ke padboTe
boJsiee MOAPOOHO PACCMOTPEHO BIMSIHUE XMMM3alMU, CIIOCOOOB MepeMEIN-
BaHUS U (popMOBaHUsI Ha moayyeHue 3(PPEeKTUBHOTO TEMI0U30ISILUOHHOTO
OeToHa.

1.2. Boi6op cniocoda co3aanusi BOAOCTONKO# TeNI0M30IIHI
HA MOPUCTBIX 3AMOJTHATEJIAX

OmHMM U3 OCHOBHBIX HAIpaBJCHMI ITOJIy4eHUs OeTOHa ¢ 3amlaHHBIMU
CBOMCTBaMM SIBJISIETCSI €r0 XMMMU3allMs: OTIeIbHO KOMIIOHEHTOB, OETOHHOM
CMECH B IIeJIOM U 3aTBepieBIero 6eroHa. M3BecTHo, yTo MOAMMUKALINS 11e-
MEHTHBIX O€TOHOB IOJIMMEPaMHU TTO3BOJISIET 3HAYNTEIFHO ITOBBICUTH X ITIPOY-
HOCTB, IDIOTHOCTD, XMMHUUYECKYIO CTOMKOCTD 1 ApyTHe (PU3NKO-MEXaHUUECKHE
CBOICTBA, YTO, B CBOIO OYepedb, ITO3BOJISICT CYIMIECTBEHHO MOBBICUTH Kade-
CTBO CTPOUTEJbHBIX padOT, CHU3UTD PACXOI LIEMEHTA U YBEJIUIUTD TOJITOBEY-
HOCTb 30aHUUN Y COOPYKECHUM.

K xuMM3aumy KOMIOHEHTOB 0€TOHA OTHOCSITCSI:

1) MpUTOTOBJIEHNE IIEMEHTOB C T00aBKAMM HEOPTaHWMYECKMX W OpraHmde-
CKHUX BEIIECTB, PETYIUPYIOIINX B 3aJaHHOM HaIlpaBJICHNN OCHOBHBIE CBOII-
CTBa LIEMEHTA B IIPOIIECCe THApaTAlli 1 TBEPIACHMNS,

2) 00paboTKa 3aMOTHUTEICH XUMUUECKMMU METOIAMU C LIEJIbIO MOBbIIIE-
HUS UX IPOYHOCTH, YBEJIMYECHHUS aAre3un K HIeMEHTHOMY KaMHIO, KoJibMaTa-
LINY TTOP ¥ TUAPOPOOM3aIINN ITOBEPXHOCTH,

3) co3maHMe HOBBIX BHIOB WCKYCCTBEHHBIX 3aITOJTHUTENICU IS JIETKUX
1 CBEpXJICTKNX OETOHOB (TUIIA CTUPOIIOPA).

TexHOIOTMSI XUMU3ALIMN OCTOHHOI CMECH COCTOUT B CJICAYIOIIEM:

1) BBeAecHUE B COCTaB OETOHHOIM CMeCHM HEOpraHMYeCKUX W OpraHuye-
CKHUX BEIECTB C LIeIbI0 U3MEHEHUST PEOJIOTMUYECKUX CBOMCTB OETOHHOI CMe-
CH, CKOPOCTHU TPOIIECCOB TUAPATALIMU W TBEpIAEHUS IleMeHTa, (hopMUpOBa-
HUS CTPYKTYPBI OCTOHA C 3aJaHHBIMU CBOMICTBAMU,

2) IIPUTOTOBJICHWE OETOHOB C T0OABKAMM BOIXOPACTBOPHUMBIX HOJIMMEPOB
Y TIOJJUMEPHBIX AMCTEPCUil (MTOMMMEPIIEMEHTHbBIE M TTOJIMMEPCUINKATHBIE
OCTOHBI);

3) 3aMeHa TPaAULIMOHHBIX BSDKYIIMX HOBBIMM — MMHEpaIbHO-IIOJIUMED-
HBIMU, TIPUMEHEHNE KOTOPBIX ITPUBOIUT K M3MEHEHUIO TIpoliecca TBepACHMS
1 (popMUpPOBaHUS CTPYKTYPhI MaTepuaiia (IOJMMepOETOH).



XyMu3alys 3aTBEPACBIICTO OCTOHA 3aK/II0YAeTCS B IPOIMUTKE TOTOBBIX
U3JeUii MOHOMepaMu (METUJIMETAKPUIATOM U CTUPOJIOM) C MOCEAYIOIei
UX ToJMMepHr3alMeil B mopax U Kanujuisipax LIeMeHTHOTO KaMHS WJIU TIpo-
IMUTKOM MOTU3(OUPHBEIMY SMOKCUIHBEIMUA cMOJIaMU (OeTOHOIIOIMMEDPHI). DTO
HaIpaBJieHHE TIPU3HAETCS B HACTOSIIEe BpeMsl OMHUM U3 BasKHEHIIINX B pa3-
BUTUH CTPOUTEIHLHBIX MAaTePHAIOB BO BCEX IIPOMEBINIICHHO Pa3BUTHIX CTpa-
Hax, ocooeHHo B Anonnu, CIIIA, ®PT, ®panunu u AHIIMNA.

OmHako MPONMUTKa OETOHOB MOJMMEPAMU € LIEIbIO TIPUAAHUS UM TUAPO-
(0OHOCTHU M JOJITOBEYHOCTH JJISI JIETKUX TEIJIOU30JISIIMOHHBIX O6TOHOB BPSII
JIU MOXET OBITh PEKOMEHI0BaHa, TaK KakK JJIsI 3allOJIHEHUSI TIOPOBOTO MPO-
CTpaHCTBa TPeOyeTCs 3HAYMTEIBHOE KOJTMYECTBO TTOJIUMEPA, UTO CYIIECTBEH-
HO YTSDKEIISICT TeIUIOM3OJISIINIO U CHIDKAET e¢ TEeILUTO(PU3MIeCKIe CBOMICTBA,
a TaKKe 3HAYUTEIbHO YBEJIMIMBACT CTOMMOCTh OCTOHA.

OngHMM 13 HanboJIee pacIpoCTpaHEHHBIX HallpaBAeHU I XMMU3a1I1H, YIy4-
LIAIOIIMX CBOMCTBA KaK TSKEJIOT0, TaK U JIETKOro 0eToHa, SIBJIsIeTCs MpuMe-
HEHHE pa3IMIHBIX XUMHUECKHX JOOABOK.

XuMudecKre 100aBKU, UCITOIb3yeMbIe B JIESTKOM OCTOHE, ITOUTH Te K€, UYTO
U B TSDKEJIOM, HO OCOOYIO TeXHOJIOTMICCKYIO M CTPYKTYPHYIO POJIb UTPAIOT
BO3IYXOBOBJICKAIOIINE, IICHO- U Ta3000pa3ylomue U ruapodoOn3npyoine.
HaznayeHue u mpuMeHeHUe TOI WM MHOM 100aBKU CBSI3aHO HE TOJIBKO C €€
CBOMCTBaMM, HO U C €€ CTOUMOCTBIO 1 1e(DUIIUTHOCTBIO.

IMnactudunupywomue nodasku thia CIb maioT mojaoXuTeabHbIR 3¢h-
(ekT B JIeTKOM KOHCTPYKIIMOHHOM OETOHE, a B TETIJIOU30JISIIIIOHHOM U Te-
TUIOM3OJISIIINOHHO-KOHCTPYKTUBHOM, HA00OpOT, — OTPUIATCIBHBIN, TaK
KakK 0€TOH CTaHOBUTCS TsXKeJee, a BOIONOTPeOHOCTh €ro He CHUXaeTcs. [u-
npodobusupyoime 100aBKM Ha000poT — 3¢ GEKTUBHBI B TETUIOU30JISLIU -
OHHBIX OeTOHaX.

B Hacrosiiee BpeMst 3a py0oeskoM BBIITYCKAeTCs IITMPOKUI aCCOPTUMEHT JI0-
0aBOK IIAaCTU(UKATOPOB M CYITEPILIaCTU(HUKATOPOB, TIPONU3BOINMEIX (PUp-
Mamu OPT, Aarium n ap. Hammpumep, B Utannm ¢hupMbl IpeaiararoT CTpom-
TesisiM cBhite 200 HauMeHOBaHUI pa3HBIX JO0OABOK.

Oco00ro BHMMaHMS 3acy>KMBaeT 100aBKa JIJisl JIESTKUX OETOHOB, TIPOU3BO-
numast dupmoit «lelaeb0eprcKuii HeMeHT» , KOTopasi 1aeT BO3MOXHOCTb UC-
KJIFOUMTH paccjlaBaHue OETOHHBIX CMeceil Ha TOPUCTHIX 3aITOJIHUTEISIX, TTO-
JIy9UTh OTHOPOITHYIO CMECh C PABHOMEPHBIM pacIipeie/ieHUeM 3arloJTHUTE]IS,
JITaxke eCIM B Ka4eCTBE TAaKOBOTO IPUMEHSIOTCS TPAaHYNIBI U3 TIEHOITOINCTHI-
poina. K coxaneHnto, oTedecTBeHHAST IIPOMBIIIJICHHOCTD ITOKa aHAJIOTMYHYIO
00aBKy HEe UMEeT.

PazpaboTkoit Takux 100aBoK cyrepruiacTudukaropoB 3aHumatorcs HU-
MXb, BHUM:xene300eToH 1 Apyrrue HaydHO-UCCIeN0BaTeIbCKIE UHCTUTY-
THI CTPaHHEI.

Bonbiioit ymeabHBIM BeC B XMMU3ALNU TEXHOJIOTUM OCTOHOB 3aHUMAIOT
MOJIUMEPLEMEHTHBIC U MOJUMEePCUIMKATHbBIE 0eTOHbI. PazpaboTka HaydHBIX
OCHOB TEXHOJIOTUM TTOJMMEPIIEMEHTHBIX MaTeprUaioB clieMUIHA TEM, YTO
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5Ta 00J1aCTh MaTEPUATIOBEACHUS JIEKUT Ha CTHIKE XMMUM IOJIMMEPOB, C OII-
HOI CTOPOHBI, U XMMUM HEOPTaHMYECKUX BEILIECTB M TEXHOJIOTUU OETOHOB,
C IpYyroil. DTUM ompenessTioTCs MyTU PeIlieHUsT MPaKTUIeCKUX 3aaay o Ha-
MPaBJICHHOMY M3MEHEHUIO CBOMCTB HEOPTaHMYECKUX BSIKYIIUX BEICCTB,
pPacTBOPOB U OETOHOB.

IMommepHBIe T06aBKHA 0OBIYHO BBOISAT IIPU 3aTBOPEHUM HEOPTaHMIECKIX
BSDKYIIINX BEIIECTB M OCTOHHBIX CMECEH MIJIST:

a) HaIpaBJICHHOTO U3MEHEHUS PEOJIOTMYECKUX XapaKTePUCTUK OETOHHOM
CMECH U Ipollecca TBEpIeHUs OETOHa;

0) yIy4dIIeHUs CTPYKTYPBI U (PU3UKO-MEXaHNIECKIX CBOMCTB IIEMEHTHO-
TO KaMHS;

B) MOBBILIEHUS ITPOYHOCTU KOHTAKTHOM 30HBI LIEMEHTHOIO KaMHS C 3a-
ITOJTHUTEJIEM;

T) YBEJIMUYEHUST XMMUYECKOI, aTMOC(HEPO- U MOPO30OCTONKOCTH.

Ot BUga 100aBKMU U (DOPMBI €e BBEACHMS B 3HAYUTEIbHOU Mepe 3aBUCUT
onTuMaibHoe, 3¢h(MEKTUBHOE €€ KOJUYECTBO, HEOOXOIMMOE JIJIST TOCTIIKE-
HUSI OTIPEIeSIEHHOTO TIPaKTUYeCKOoTo pe3yibraTa. KonmmuecTBo nmonmmepHoit
IT00aBKHU IIPUHSTO OIICHNBATH ITOJIMMEPIIEMEHTHBIM oTHOomeHueM I1/11.

Psn nonmuMepHbIx 1006aBOK BecbMa BeJUK. J1Jis1 9TOM 11eJ 1 MOTYT ObITh UC-
MOJIb30BaHbI MPEACTABUTEIN IMTPAKTUIECKU BCEX XUMUIECKHUX KJIACCOB.

ITo duzmyeckoMy COCTOSIHMIO BBOAMMBbIE B OETOHHYIO CMECh ITOJIMMEPHI
JIEJISIT Ha TPY TPYIIIBI: TTOPOIIKH, BOAHBIC TUCIIEPCHN U BOTHBIE PaCTBOPHI
TOJTMMEPOB, MOHOMEPOB U CUHTETUIECKUX CMOJT.

MexaHn3M OeHCTBUSA KaxXOOil MOOABKU OIPEAC/ISICTCS TIOMUMO ee (pu3u-
YeCKOT'O COCTOSIHMS, XMMUYECKUM TUIIOM TOO0aBKU: TTOJIMMEDP — OJIUTOMEp —
MOHOMED, a TaKXe HAJIMUYMEM WIM OTCYTCTBMEM TeX MM MHBIX (DYHKIINO-
HaJIbHBIX TPYIIII.

IMopomku moJiMMepoB MoKa He HaIUTA JOCTATOYHO IIMPOKOTO MPUMEHEe-
HUS, XOTsI BCTPEUYAIOTCS YKa3aHUS O TIPUMEHEHUN HEKOTOPBIX M3 HUX.

[Ipu BBemeHWUM ITOJIMMEPOB B CYXYI0 OCTOHHYIO CMECh B BUIIE MEIKOIM-
CIIEPCHOTO ITOPOIIIKAa OH paBHOMEPHO pacIipefelisieTCs B IocaenHe. bymyun
WHEPTHBIM IO OTHOIIIEHMIO K OETOHHOI CMeCH, TTOJIMMEp A0 CTaIuu TEPMO-
BJIAXKHOCTHOM 00pabOTKK 0eTOHA M Ha €¢ HavyalbHOU cTaauu (MOIbEeM TEM-
repaTypbl) He MeIllaeT Mpolieccy TuapaTallii ¥ KpUCTaTI000pa30BaHMSI 11e-
MEHTHOTO KaMHS. B mporecce n30TepMUIecKOi BBIICPKKH MO OeHCTBUEM
MTOBBIIIIEHHOM TeMIICPaTypPhI ITOJIMMEpP TIEPEXOANT B BI3KOTEKYICE COCTOSHIE
1 KOJIbMaTUPYET ITOPHI M KaITMJUISIPBI OETOHA.

OmHako NpUMEHEHUE TePMOIUTACTUYHBIX ITOPOIIKOB MOJUMEPOB BbI3HI-
BaeT pa3JIM4yHble TEXHOJOTMYECKHe 3aTpydHeHus. [IpumeHsiemMblit TepMo-
IIJIACT JIOJDKEH 00J1aaTh TeMITepaTypoii Tiepexoa B BA3KOTEKYYee COCTOSTHUE
T, MeHbIIEH, YeM TeMIlepaTypa TEPMOBIAXXHOCTHON 00pabOTKM OETOHA, T.€.
okoisro 75—80 °C. K coxaneHnio, Takiue TepMOIUIACTHI BBIITYCKAIOTCS IIPO-
MBIIIIJICHHOCTBIO, B OCHOBHOM, HE ITOPOIITKOOOPa3HBIMU, a B BUIE KPOIIKHU.
[TepepaboTKa Takoil KpOIIKY B MEIKOANCIIEPCHBIN MOPOIIOK OYE€Hb 3aTPY/I-
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HUTEJIbHA, a AJ151 OOJBLIMHCTBA BUIOB MTOKa BOOOIIE NCKItoYaeTcs. M3amenb-
YUTh TaKylO KPOIIKY OJHOBPEMEHHO C ITIOMOJIOM IIEMEHTHOIO KJIMHKEepa He
MPEeJCTaBSIETCS BO3MOXKHBIM 13-3a 3HAUMTEJIbHON TeMIepaTyphbl, pa3BUBal0-
LIeiicst mpu rnmomoJie, u HU3Koi T, monumepa, B pe3yabTaTe Yero nocaeaHuni
«HAJUTIAeT» Ha MEJTIONINE TeJIa M Ha CTEHKU MEJTbHULIBI.

Takmm 00pa3oM, M3-3a YKa3aHHBIX TPYTHOCTEH MOPOIITKHA TEPMOILIACTOB
ITOKAa He HAIIUIM IIMPOKOTO MIPUMEHEHUS.

Bodusie ducnepcuu noaumepoe (mepmonasacmos u kKayuykos). Ilomumepsl
9TOMU I'PYMIIbI MIMPOKO MPUMEHSIOT IJIs1 TIPOM3BOACTBA MOJIMMEPLIEMEHTHBIX
O6eroHoB. MccnemoBaHUIO 3TUX MaTepUajoB ITOCBSIIEHBI pabOTHI KakK CO-
BeTcKMX yueHbIX A.M. Baranosa, b.®. XKypasnesa, B.M. KananrHukosoii,
H.J1. Cuporkunoii, I.®. Cimmmmaenko, B.JI. Cmenstackoro, B.1. ConomaTo-
Ba, }0.C. YepkuHckoro u ap., Tak u 3apyoexkHbix — B. Bpena, 4. ITeiicta,
JI. Tpuddurca, A. llItnopanu u op.

ITpuponHbie moaMMephl OEJIKOBOIO XapakTepa (ObIubsl KPOBb, SIMUHBIE O€I-
K1) B BUIE AMCIIEPCUI TIPUMEHSIIMCH YK€ B IPEBHOCTH B KauyecTBe T00OABOK
K M3BECTKOBEIM PAacTBOpaM ISl YBEIWYCHUS IPOYHOCTH M BOIOCTOMKOCTH.
B maugazne 30-x rr. XX B. HAUMHAeTCsI IPUMEHEHME JTaTeKca HaTypaJIbHOTO Ka-
yuyKa (IIpupomHast BOTHAsI AUCIIepcHsI Kaydyka). OmMHaKO pa3BUTHE HATypallb-
HOTO JlaTeKca TOPMO3UJIOCh BBICOKON CTOMMOCTBIO ITOCJIEIHEr0 U €r0 OYeHb
OrpaHUYEHHBIM PACIIPOCTPAaHEHUEM B Pa3IMYHbBIX KITMMaTUIECKMX 30HAX 3EM-
Horo 1mapa. ClienylolmuM 3TarioM pPa3BUTHUS TOJMMEPIIEMEHTHBIX OETOHOB
OBIIO POU3BOICTBO PA3TUYHBIX BUIOB CUHTETUYECKUX JIATEKCOB, UTO CHENAI0
MIpUMEHCHIE HAaTyPaJIbHOTO JIaTeKca HelleIeCO00pa3HBIM.

K 1936 . oTHOCUTCS IIpUMEHEeHUE Pe3UHUTA B BUIE PE3MHUTOBOM dMYJIb-
CHU [IJ151 0ETOHOB Ha MYIIII0JIAHOBOM ITapTIaHALEMEHTE.

ITocne okoHuaHust Bropoit MUpOBOIi BOMHBI Y HAC B CTpaHe U 3a pyoexkoM
CTaJIM UCITOIb30BaThCS MOJUCYILMUIHBIE, TTOJUXJIOPOIIPEHOBbIE, JMBUHWII-
CTUPOJIbHBIE, KapOOKCUJIATHBIE, CUHTETUYECKU JlaTeKChl. M3 TepednciieH-
HBIX MApOK Han0oJIee pacipoCTpaHeHHBIMHY SBIISIOTCS TUBUHIUI CTUPOJIBHBIC
snarekcbl CKC-65T'TI u CKC-50T'TI. B 60-X IT. mpoBOAMINCh pabOTHI 1O MC-
MMOJb30BAaHUIO BOAHBIX TUCTIEPCUN TEPMOTUTACTUIHBIX COIOJIMMEPOB: BUHM -
JlalieTaTa ¢ BUHWIXJIOPUIOM, BUHWIXJIOpUAA ¢ BUHWIMAUMXIopunoM. Kpome
TOT0, KaK JI00aBKU K OETOHY MCCIIEI0BAINCH STMTOKCUIHOTHOKOJIOBBIC M HEHA-
CHIIIIEHHEIE TTOTMA(UPHEBIE CMOJIBI, OMHAKO 3TU MaTepHaIbl IIMPOKOTO IPH-
MEHEHMS IT0KAa He TTOTYIIIIN.

B 40—50-x rr. OBUTM TIPOBEACHBI ITOIBITKYA MCITOJIB30BAHUS TTPUPOTHBIX
TEPMOILIACTUYHBIX MOJIMMEPOB, TaKUX Kak acdaiabTUT, OUTYM, MECKH, BBO-
IUMBIX B OCTOHHYIO CMECh B BHUJE CIHELMaJIbHO MPUTOTOBJEHHBIX BOIHBIX
nucriepcrii. OMHAKO 3TH TOMBITKA HE Jajdd IIMPOKOTO ITPOU3BOICTBEHHO-
ro TIPUMEHEHUs, TTIOCKOJIbKY TOJy4eHHbIe OETOHBI He 00J1aaii BHICOKMMU
$U3UKO-MeXaHMIeCKUMU cBoiicTBaMu. I1paBaa, mociaemame paboThI (HAIpH-
Mep npod. M.M. XurepoBuya) IMO3BOIUIN TTOJIYIUTh OCTOHBI HAa OUTYMHOM
SMYJBbCUHU C JOCTATOYHO BHICOKMMM TTOKA3aTeISIMU CBOMCTB [1].
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B Hacrogiee BpeMst u3BecTHa padbora [2], B KOTOPOii B KaUeCTBE CBA3YIO-
ILIETO MCIOJIb30BaHa KOMITO3UIMS Ha OCHOBE He(TSAHOTro 6utyMa, pypaHo-
BO-3IOKCUIHON CMOJIBI, CHHTETUYECKOTO KayuyyKa, IOJMMEPOB aKpUJIOBOTO
psoa U OpraHudeckoro pacrBoputesns. [To-BUAMMOMY, ONTMCAHHYIO MHOTO-
WHTPEIMEHTHYIO KOMIIO3UIINIO B IIPOU3BOICTBEHHBIX YCIOBUSIX ITOJTYYUTD A0-
BOJIBHO CJIOKHO U IOPOTO.

B mocnemnee 20—25 nmer mis co3maHMsST MOJUMMEPLEMEHTHBIX KOMIIO-
3ULIMIE Haubojee IIUPOKOIO PacHpOCTpaHEHUs! OOCTUIJA, IPAKTUIECKU
onHa — TojHag nucnepcus nonuBuHuiaanerara (ITIBALL), kotopast oObI4-
HO M3BECTHA IT0J, Ha3BaHMeM MojuBuHUIaLeTaTHOU (ITBAD). Takoe npen-
MouTeHue aucriepcuu tepmoruiacta [IBA BbI3BaHO TeM, UTO Ha €r0 OCHOBE
IMOJTyYeHBl HanOoJee KadyeCTBEHHBIC IOJIMMEPIIEMEHTHBIE OeTOHBI. ONTH-
MaJIbHBIM KonmdecTBoM BBomnmoit ITBALL asnstercs 20 % ot Beca LieMeHTa,
YTO JaeT HaAWJIYYIlIuii pe3y/bTar. B ciaydyae nmpruMeHeHUs BOTHBIX TUCTIEPCUi
JIPYIUX TEPMOILIACTOB M 37aCTOMEPOB (CMHTETUYECKHUX JAaTEKCOB) IS KaX-
JIOTO YCTaHABJIMBAETCS CBOI OMTHUMYM, KOTOPBI B CUITY Pa3IMYHBIX TTPUIMH
(cOOGCTBEHHO CBOMCTB) MOXET OBbITh HUXe WM Bbillie, yeM i [TBALL. Cy-
1LIECTBEHHBIM HeaocTaTKOM 6eTOHOB ¢ [TBALL 1 cuHTeTUYECKMU JIaTeKCaMu
SIBIISICTCSI MIX TIOBBIIIICHHAS yCaaKa W MOJI3Yy9eCTh, 00yCIOBICHHAS KaK CaMUM
CTPOCHUEM TOJIMMepa, TaK U CIeu(bUIeCKUMU YCIOBUSIMU TBEpACHMS Oe-
ToHa. [ToaToMy Takue GETOHBI XKeJaTeIbHO 3KCILTyaTUPOBaTh, B OCHOBHOM,
B BOBIYIITHBIX YCIOBUSIX.

BonHble pacTBOpHI MOJMMEPOB B HACTOSIIIIEE BPEMsI TIPAKTUIECKU HE WUC-
MMOJB3YIOTCsI. EMWHCTBEHHBIM HWCKITIOUCHUEM SBJISICTCS TIOJMBUHUIIOBEIN
CITUPT — TEPMOIUIACTUYHBINA MOJUMED, TIPUMEHSIEMBIN IS TTOydeHUS T10-
JINMEPLIEMEHTHBIX TTOKPBITUI, HO TOXXE B HEOOJIBIIIMX MacIlTadax.

KpoMe ykazaHHOro, ObLJIM MOIBITKM UCITOJb30BaTh BOAHBIN PacTBOP IMOJIU-
BuHWIGYpbypoaa [3]. OCHOBHON HEmMOCTaTOK BBENEHMS BOTHBIX PACTBOPOB
VCTUHHBIX TIOJIMMEPOB B TIOJIMMEPLIEMEHTHBIN OETOH — HECITOCOOHOCTh UX 00-
pa3oBEIBaTh B INEJIOYHOIN cpelle TBEPACIONIETO OeTOHA BOIXOHEPACTBOPUMEIC
IUICHKU 1 eIle IIPY YCJIOBUH, YTO 3TH IUICHKHU TOJIKHBI 00pa30BhIBAThCS IIOCTIE
TOTO KaK 3aKOHYHUTCS (hOPMUPOBAHUE OCHOBHOI'O KPUCTALTMYECKOTO CKeJleTa
LIEMEHTHOTO KaMHs1. DTOT AeheKT He MO3BOJISIET pacCMaTprBaTh MOJUMEpP 3TO-
T0 KJIacca Kak MepCcreKTUBHbIE MaTepUaIbl IS TIOTMMEPIIEMEHTHBIX OETOHOB

Boouwie pacmeopsr cunmemuueckux cmos. OCHOBHBIE pabOTHI MO TIpUMeE-
HEHWIO 3TOU TPYIIIHI TomMepoB npuHamiexar A.B. Carankuny, O.B. KyH-
nesnay, [1.I. Komoxosy, O.C. INomnosoii n npyrum corpynHukam JIMMKTa,
KOTOpBIE TIOIPOOHO PacCMOTPETN BO3ZMOXHOCTh ITUPOKOT0 MCITOIb30BaHMS
onuda-cmoinbl No 89. YkazaHHBIE CMOJIBI BBOAST C BOAOU 3aTBOPEHUS B KO-
mnuectBe 0,15—2 % ot Macchl 1ileMeHTa. PaGoThl 3TUX YYEHBIX AU TOJIUOK
pa3BuTuio Liegoro HanpaieHus: Kak B CCCP, tak u 3a py0exKoM U B HACTOSI -
Iee BpeMsI SIBJISIIOTCSI HanboJiee TTepCeKTUBHBIMU. [1o1po0HEBIe pe3yabTaThl
X UCCIeNOBaHUM MpuBeneHbl B padote [4]. BomopacTBopuMbie CMOJIBI OKa-
3BIBAIOT BJIMSIHME Ha TIACTU(UKAIIMIO U CTa0MIM3ALMIO cMeceit, Momudu-
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LIMPYIOT CTPYKTYPY ITOPOBOTO MPOCTPAHCTBA Y MPOAYKTOB TUAPATAIINN BSIXKY-
1LIETO, YTO B CBOIO OUEpeIb OIpeAeisIeT Bce (PU3NKO-MeXaHUIeCKIe CBONCTBa
0eToHa M ero JOJITOBEYHOCTH [5]. DTUMM ke aBTOpaMu MCCiienoBajlach BO3-
MOXHOCTh TIPUMEHEHUS BOIOPACTBOPMMONM MOYEBHUHO(MOPMATbICTUIHOM
cMotel Mapku M®-17. OgHako MMU OBIJIO YCTAHOBJIEHO, YTO MCTIONb30Ba-
HHE 3TOI CMOJIBI 0e3 OTBEPAMTEIISI CHIDKACT IIPOYHOCTh OETOHOB IIPUMEPHO
Ha 30 %. BBeneHue e OTBepAMTEISI — IlAaBeJIEBOM KMCIOThl — XOTSI U yCTpa-
HSIET 9TOT HEIOCTAaTOK, HO He MOJHOCThI0. KpoMme Toro, BBeneHHE KUCIOH
cpelbl HEMTpaIu3yeT LIEJOYHYIO cpefly OeTOHa, TeM CaMbIM Hapyllas Ipo-
1IecC CTPYKTypooOpa3oBaHMS IIEMEHTHOTO KaMHs. IT0CKOJIbKY BCe OTBEpIU-
Tea cMoJIbl MMD-17 0THOCATCS K KUCIIOTHBIM COeTMHEHUSIM, cMoyia MdD-17
1 ¢if TOMOOHBICe HE MOTYT IITMPOKO IIPUMEHSITHCS B O€TOHAX, 32 UCKITIOUYCHIEM
0CTOHOB Ha MarHe3MaJIbHOM BSTKYILIEM.

K sTomy ke kiaccy 106aBOK B O6TOH OTHOCSTCS M KpeMHUOpraHMIeCKue
xunkoct — stuiacuiukoHaT I'K2K-10 u metuncunmnkonat 'K2K-11 HaTpus,
a Takke atwiruapocwinkoHat HaTpust ['K2XK-94, xoTs nepBast mpuMeHsieTcs
B BUJIE BOJHOTO, BTOpasi — BOIHO-CITUPTOBOTO PacTBOPA, a TPEThsI — B BUIIE
BOITHOM SMYJIbCUM. BausHue 3TUX COCIMHEHU Ha TBEpACHUE ITOJUMEpIIC-
MEHTHBIX KOMITO3UIINI 1 CBOMCTBA ITOJTYYEeHHBIX OETOHOB ITOAPOOHO PaccMO-
TpeHo B paborax B.I. Barpakosa, B.b. Patunona, O.4. LlpmkuHoii [5—9].
OTu 1006aBKU CXOIHBI C BOAOPACTBOPUMBIMM SMOKCUAHBIMU cMojiaMu. OHU
YBEJIMYMBAIOT MIPOYHOCTh (Ha U3rMb M cXaTue), MOPO30CTOMKOCTh OETOHA.
OnHako Kak u JUisl BogopacTBopuMbix cMoa TAI-1, A18I-1, MBI'-1, M-19-
62, TaK u Ui KpeMHMiiopraHnmdeckux coenuHennii tuma ['KXK xapakrepHo
HEKOTOpOe 3aMeUICHUe TBEpACHUS IIeMEeHTa B HadaJIbHBIE CPOKH, XOTS I10-
TOM (Uepe3 HECKOJIbKO CYTOK) CTeTIeHb THIpaTalluy MOJMMepIIeMeHTa U YK-
CTOrO LIeMEHTa ypaBHUBAETCS.

Kpome yxe paccMOTpeHHBIX, K 3TOW TPYIIIe OTHOCATCS KapOaMuaHast
CMoOJa ¢ TIOJIMITUIICHTIOIMAMUHOM, BOIOPACTBOPMMAsi KapbaMuIHasl cMoJia
YKC, a takke KOMIO3UIMHY (PypaHOBBIX CMOJ C TIOJIMU30I[MaHaTaMu (Ky0o-
BBIC OCTATKM), IIEPCIIEKTUBA MCITOJIb30BAaHMSI KOTOPHIX B IMPOMBIIILICHHOCTH
3aBUCHUT OT 00BEMa BHIITyCKa CMOJI.

BonHble pacTBOpsl MOHOMEPOB HE HallLJIM TOKa MPUMEHEHUS 0 TOM ke
MpuYrHe, 9T0 M cMoja M®P-17, T.e. M3-3a HEOOXOOMMOCTU TTPUMEHEHWS
OTBEPIUTEJISI KUCJIOTHOTO XapaKTepa MpH TepeBojie MOHOMEpPA B TIOJIMMEP
B IICIIOYHOM cpeme TBEepACIOMIeTO IIeMeHTa. VICKIToueHneM SIBIISICTCS WC-
ITOJIb30BaHME BOXOPACTBOPHUMOTO (DypOJIOBOTO CIIMPTA, OTBEPKIAEMOIO CO-
JISTHOKMCJIBIM aHWJIMHOM UM CoBMellleHHOro cBsasytomero MAKO Ha ocHOBe
dbypdyponaneroHoBoro MoHoMepa — MDA ¢ KyOOBBIMU peKTU(DUKATAMU ChI-
poro 6eH3oja — KOPB. OgHako B epBoM cilydyae COJSSHOKUCbINA aHUJIWH,
noHwxatomuii pH cpeabl, okazbiBaeT MHIMOUpYIOLEe IeMCTBUE Ha TIPOLIECC
TBEPICHUSI, a BO BTOPOM CJIydae JOBOJIBHO CIIOKHAsI cCXxeMa Iombopa KOJIu-
YeCTBEHHOTO COOTHOIIICHMS UCXOTHBIX KOMIIOHEHTOB 3aTPYIHSIET IIPON3BOI-
CTBO O€TOHaA.
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IIpakTuyeckoe IpuMeHEHHE OpraHUYeCKHUX A00aBOK ITOJUMEpPOB B Oe-
TOH TOCTOSIHHO paciiupsieTcsi. Beioop moaumepHoil 1o06aBKM 000CHOBBIBA-
eTcsl X crenpuIecKMMu cBoiicTBaMu 1, o MHeHUIo A.B. Carankuna [4],
JUTSL CO3IaHMS KaYeCTBEHHBIX MOJTMMEPIIEMEHTHBIX KOMITO3UIIMIA «...HAIO UC-
MMOJIb30BaTh TaKWe TMOJUMEpHBIC HOOABKM, KOTOPbIe HE aHTAarOHM3MPOBAIN
OBI C IIEMEHTOM KaK C BSDKYIIIUM, a JeHCTBOBAIN aIIUTHBHO, BCTYIIasl ¢ HUM
BO B3aMMOJICHCTBHE, TTO3BOJISISI COUETATH ITOJIOKUTEIbHBIC CBOMCTBA M IIEMEH-
Ta, ¥ TIOJIMMEPOB, CIIOCOOHBIE UCTTPABUTh HEMOCTATKM LIEMEHTA 3a CYET ITPUCY-
IIUX MOJIMMEPY AOCTOMHCTB». B CBSA3U ¢ 3TUM IIPU U3YYEHUHU MMOJMMEPLIEMEHT-
HBIX CHCTEM C WCIIOJIb30BaHWEM HOBBIX ITOJIMMEPHBIX J00ABOK HEOOXOIMMO
MIPOBECTHU PSII MCCIICIOBAHWIA, BEISIBIISIIONINX OCHOBHEIC 3aKOHOMEPHOCTH Te-
YeHMS TJIaBHBIX IIPOIIECCOB B CUCTEME, TAKMX KaK THMApATAlNs M TBepACHHUE,
a CJIeIoBaTeIbHO, MX BIUSHNUE Ha (PU3MKO-MEXaHNIECKHIE CBOIICTBA HOBOOO-
pa3oBaHMUil, a TAKXKE M3YYUTD BIMSHUE MTOJMMEpa Ha PEOJIOTMYECKHE XapaKTe-
PUCTUKM MOJIMMEPLIEMEHTHOIO TeCTa.

Kak yxxe yka3wIBajioch, IIpUMEHEHWE ITOJMMEPOB B O€TOHAX, HECMOTPS
Ha TEHICHIIUIO pOCTa, OTPAHMYEHO M COCPXKUBACTCS WX OC(PUIIMTHOCTHIO
1 BBICOKOM CTOMMOCTBIO. B TO ke BpeMsI CTelleHb MCITOJIb30BaHMS OTXOIOB
MPOMBIIIIJICHHOCTH, B YACTHOCTU, XMMUYECKOM, I IIPOU3BOACTBA CTPOU-
TeJbHBIX MaTepHUAJIOB B HACTosiIIee BpeMsl HeBeuKa. OTXOmbl M TOITyTHBIE
MPOAYKTHl XUMMYECKOTO MTPOU3BOACTBA MOTYT CIYXXUTh BaXHBIM MCTOYHM-
KOM CHIPBSI JUISI TIPOMEBIIIUIEHHOCTH CTpoliMaTepuaioB. Tak, IJIsT IIPOU3BOI-
CTBa CTPOMTEILHOTO TUTICA YCIIEITHO TTpUMeHsIeTCsT hocdoruric 1 6oporutic.
KyboBBIe 0cTaTKM KOKCOXMMHMYIECKOTO IIPOM3BOACTBA BBOISITCSI B COCTaB 0¢3-
ommpHoit mmakieBkn OKC, a Takke BXOIST B COCTaB KOMILIEKCHBIX 100a-
BOK B ITOJIUMEPOETOHBI.

DTOT mepedyeHb MPaKTUYECKU MCYEPIIbIBAeT NaJekKo He BeCh 3amac OTXO-
JIOB, UMEIOIINXCS B cTpaHe. [1o-BUIUMOMY, HEOOXOIUMO U B JATBHEHIIIEM pa3-
BMBaTh HayYHBIC MCCIICHOBAHUS TI0 PAllMOHATLHOMY HCIIOJIb30BAHUIO OTXO-
JIOB, CO3MAHUIO OE30TXOMHBIX, KOMIIICKCHBIX ¥ KOOTICPATUBHBIX IIPOM3BOICTB.
Ecimm u1st HEKOTOPHIX MPEANPUATHI OTXOIBI SIBIISIIOTCS OTOpOCaMM, OT KOTO-
PBIX OHHM crelar U30aBUTbCS, TO AJIS1 APYTMX OTpacjieil MPOMBILUIEHHOCTH
OHHU MOTYT MOCTYKUTh LIEHHBIM ChIpbeM. TakKM 00pa3oM pelalTcs cpasy IBe
BaxKHEBIE 3a1a41 — OXpaHa IMPUPOILI (OKpYKAIOIIeH cpebl) U MOJyIeHUE IeH-
HBIX JEIIEeBBIX CBIPhEBHIX pecypcoB. HampuMep, K TaKM HEYTHIIN3UPOBAHHBIM
B HACTOSIIEe BPeMSI OTXOIaM OTHOCHUTCSI HU3KOMOJICKY/ISIPHBINA MOJUATHIICH
HMIID — TepMoImIacCTUYHBIA OIMroMep, UMeloLnii Hu3kyio (60—70 °C) teM-
repaTypy Iepexojia B BI3KOTeKyJdee COCTOSTHUE.

OmHako XMMU3alUs — He eIMHCTBEHHBIN, KaK yKe YKa3blBaJIOCh paHee,
CIT0CcO0 TTOBBIIIEHUS KayecTBa OeTOHHBIX nanenuii. CToJNb Xe BaXKHBIM U Be-
COMBIM METOIOM ITOBBIIICHUS KaueCTBa OCTOHHBIX U3IEIIHI SIBIIETCS TEXHO-
JIOTHSI UX TIPOM3BOACTBA.

Hampumep, mist mopru30BaHHBIX TEIIOU3OJISIIMOHHBIX OETOHOB TOJIBKO 3a
CYET U3MEHEHMSI TEXHOJIOTUM U3TOTOBJIECHMS C IUThEBOI Ha KOMILIEKCHO-BU-
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