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IIPEAVICAOBUE

K kouiy ABaAnaTBIX FOAOB NPOMIAOTO BEKAa HAPOAHOE XO3SMCTBO CTPaHbl, pas-
pywennoe I'paxxAaHCKOM BOWHOM, GbIAO MPAKTUYECKM NOAHOCTBIO BOCCTAHOBAEHO.
Havaaach 3moxa nepBeIX NATHAETOK.

VnaycTpuaansanma CTpaHel CTaAd He TOABKO 3KOHOMMYECKOM IPOTPaAMMOi, HO
¥ NOAMTHYECKMM AO3YHIOM.

Vinaycrpuasusanma npeanoAarara CTpOMTEABCTBO GOABLIOTO YMCAA TPEANPUA-
THH, IIPEKAE BCETO, AAS Pa3BUTHA AOOBIBAIOILEN W METAAAYPIMYECKOI I POMBILAEH-
HOCTH, a TakxXe MamusocTpoenus. Iloatomy, He cayvaiHO, mepBbIH
CHELHAAMIUPOBAHHDIA HAYYHO-UCCACAOBATEABCKMH MHCTUTYT [0 CTPOMTEABCTBY —
Tocyaapersennbii uncturyr coopyxenni (ITVMC) 651a BcKOpe mocAe co3paHus Ne-
PEOPMEHTHPOBAH HA HaydyHOE OOGCAYXMBAHME UM pelleHue 3apdy, CBA3AHHBIX C BO3-
BEACHMEM NPEXAE BCETO NPOMBIMIAEHHBIX COOPYKEHUH.

Kpynueiiumm crpoutersHbiM noApasaeaernem ciayaaa 8 TMC, notom Bo Bee-
COI03HOM TOCYAAPCTBEHHOM HAayYHO-IKCIEPMMEHTAABHOM MHCTUTYTE IPaXXAAHCKHUX,
NPOMBIIIAEHHBIX ¥ MHXKeHepHbIx coopyskennid (BMC), a 3arem B llentparbHom Ha-
YYHO-UCCAEAOBATEABCKOM MHCTUTYTe NpOMbIAeHHDBIX coopykenuit (JHUIIC) 6pia
CeKTOp 6eTOHa, 3KeAe306eTOHHBIX ¥ KAMEHHBIX KOHCTPYKIMH B COCTaBe Tpex Aabo-
paropuit. Cektop B 30-x roaax Hocua nassaume «KpacHosmameHHsli», 4TO B HO-
AMTHYECKHX PEaAsX TOTO BpeMeHu GbIAO NPU3HAHMEM €ro 3aCAyr mepep GbICTPO
1IpOrpeccupyioujeit CTPOUTEAbHON OTPACABI0 CTPAHbL

Mccreposanns no texuorormn berona B cekrope so3raasaia b.I. Ckpamraes,
no xeAe306eTOHHbIM KOHCTPYkyuamM — A.A. I'sosaes. Koarektus cekropa cocra-
BMA BIOCAEACTBUM OCHOBY CaMOCTOSITEAbHOTO MHCTMTYTa 6eTOHa i keAe3obero-
na — HUMXB, obpasosannoro ITocranosaennem IIpasuteancrsa B 1956 roay.

Oanaxko, orcuer csoeit ucropun HUVIKD cnpasearnso seaer or parexoro 1927
roAa, koraa 8 cocrase I'VIC 6biA OpraHn30BaH yHOMAHYTBIA BbILE CEKTOP, MOAO-
JKMBIIMA HAYaAO CMCTEMHO OPraHM30BAHHBIM MCCAEAOBaHMAM B O6AacTy GeToHa u
Keae300eToHa.

Ouenp MHOTHE TeXHWYECKHE HOBOBBEAEHMUS B CTPOMTEABHON OTPACAM HA IPOTH-
KeHnu NpoweAwnx 75 Aer, dakTudeckn chopmuposasume o6AMK ITOH OTPAcAH,
BBILIAM U3 HeAp MHCTUTYTA. CAeAyeT OCTAHOBMTHCS HA HEKOTOPHIX TAKMX HOBOBBe-
ACHUAX, ONpPEAeAMBIIMX HAYYHO-TEXHMYECKMH MPOrpecc OTPACAM Ha AAMTEAbHBIN
NEePUOA ¥ MOHBIHE ONPEACASIOIHUX €TI0 YPOBEHb.
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Bcecesounoe CTPOUTEABCTBO

Ilepexoa Ha Bcece30HHOEe CTPOMTEALCTBO B HayaAe 30-x roaos Gbia TpeGoBann-
em pemenn. IlockoABKY OCHOBHbIE 00beMBbl PAGOT BBIIOAHAAMCH B MOHOAMTHOM 6e-
TOHe M 3Kere306eToHe, nOTpeGOBarach pa3paboTKa METOAOB 3MMHETO
6eTOHMPOBAHMA CHAYAAA METOAOM «TEPMOCA¥, 3aKAIOYABIIETOCSA B yKAAAKE GeTOH-
HOJ CMECH, NIPUTOTOBAEHHO! HAa MOAOTPETHIX 3aNOAHMTEASX, C MOCAEAYIOLMM YK-
PbITMEM  TEMAOM3OAALMOHHBIMM  MAaTepMaraMu 3aTeM C  NpPUMEHEHHEM
3AeKTPOOGOrpeBa. DKCIEPUMEHTAABHBIE UCCAEAOBAHMA B 3TOHM OBAACTH BEAUCH B
UHMHIIC, a nosanee 8 HUMIKE, rae 6biaa oprann3osaHa cneyuaAu3upoBanHas Aa-
6oparopus no 3toii npobaeme. B parbHesenm Gbian pa3paGoTaHbl M HALAK WHMPO-
KO¢ NpPMMEHEHME NPEABADHTEABHBI JAEKTPOPA30TPEB, MHAYKIMOHHDBIA METOA,
rpeiomas onaiy6ka u Apyrue MeToasl. 3 obuwero o6vema 8 100 man. kyGomerpos
MOHOAMTHOrO 6eToHa u Xere306eToHa B 80-X roaax MOYTH MOAOBMHY COCTaBUA Ge-
TOH, YKAGABIBAEMbIA 3UMOIL.

M3-3a cTpemaenns pa3HoOOOpa3uTb apXMTEKTYpPHBIA OOAMK HALIMX TOPOAOB M
YAOBAETBOPUTB CIIPOC HAa KOMGOPTHOE KMAbE B IOCAEAHME TOABI BO3POC MHTEpEC
K MOHOAMTHOMY cTpouTeAbcTBy. B Mockse, nampumep, Goaee 10% kuamwporo
CTPOMTEABCTBA OCYILECTBAAETCA M3 MOHOAMTHOTO XXeAe3oberona. Ecrecrsenno,
3HAaYMTEAbHDBIA 00beM OeTOHHBIX PabOT BEAETCS B XOAOAHOE Bpems roAa. Bocrpe-
6osanHocTb paspaborok HUMIKD 8 atoit o6racTu He CHMXAeTCs, npeXAe BCEro,
B yacTu obecreveHust Tpe6OBaHMi K KayeCTBY 3uMHEro GeToHa.

C6opHOe CTPOUTEABCTBO

3HauuTeAbHAs TPYAOEMKOCTh MOHOAMTHOTO CTPOMTEABCTBA 3AaHuMi (HeAOCTa-
TOK, COXPaHSIOWMACA B OTEYECTBEHHOM MOHOAMTHOM CTPOMTEABCTBE M NOHBIHE)
cAerana Hensbexubim passutue c6oproro crpouterbcrsa. Ocobenno 6ypHo crpo-
MTEABCTBO 13 COOPHBIX JKeAe306€TOHHBIX KOHCTPYKIMIA pa3BUBAAOCH B CTpaHe IO-
cAe M3BeCTHOro nocraHoBAenns 1954 roaa. IlepexoA OT MOHOAMTHBIX KOHCTPYKUMIA
K COOpHBIM CHMXKAA TPYAOEMKOCTh BO3BeAeHNUs noyTH Ha 30%, a CPOKM CTPOMTEAL-
CTBa COKPAaTHMAMCDH B HECKOABKO pa3, 0cobeHHO B 3uMHuit nepuoA. 3a 10 aer, c 1954
no 1965 roa, npou3BoACTBO c60pHOro xeae306eroHa Bripocao B 20 pas. Ha 1 man.
py6. CTpOUTEABHO-MOHTAXHBIX paboT 06BeM npumeHerns cOOPHOTO KeAe306eToHa
BbIpoc B 7 pas. Temnsl pocra 6biAM HEBMAAHHBIMM B CpaBHEHMM C A1060# Apyroi
OTpPACABIO IPOMBILIAEHHOCTH. B 06mem o6beMe npumeHernus xeae300eToHa B CTPO-
MTEABCTBE AOAA COOPHBIX KOHCTPYKLmit cocraBuaa 60%.

C6opHblii KeAe306eTOH WHMPOKO NPUMEHAACA He TOABKO B IIPOMBIUUAEHHOM, HO
M B KMAMIJHOM CTPOMTEABCTBE, B yAywleHuu XKMAMIIHBIX YCAOBMI HaceAeHusa (K
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HayaAy 90-x roaos B crpate 80% cemelt IPOXUBAAK B OTAEABHbIX KBAPTUPAX) Mpe-
MMYLIECTBEHHOE NPUMEHEHME COOPHOTrO JKeae306eTOHa ChIrPAAO PEIIAION|yI0 POAb.

IIpeABapuTeAbHO HaNpSKeHHble KOHCTPYKIMU

Cospanue HanpsXKEHHOTO COCTOAHMA B KOHCTPYKLMM, KOTA3 Ha CTAAMM M3rO-
TOBAEHMA 3HAK HANPAXEHNUSA B MaTepyase MPOTUBONOAOKEH 3HAKY HANPAXKEHUH OT
IPUKAAABIBACMO} BIIOCAEACTBMM IKCIAYATAUMOHHON HATPY3KH, ABAAETCA OAHMM M3
KPYIHEHIWNX AOCTIXeHUHA nHXeHepHoi mbicAM XX Beka. Texnuueckass KOHIenyus
CO3AaHUA NPEABAPUTEABHOTO HANPSKEHUS apMaTypbl XeAe306eTOHHbIX KOHCTPYK-
umit Gbira paspaborana B 30-x roaax oasospemenno 8o @panyun (3.Qpesiccune)
u B Poccun (B.B. Muxaiiros). B npepBapureAbHO HanpsAXeHHbIX NAMTAX MEPEKPhI-
THI PACcXOA apMatypsi Gbla Huxe Ha 25—40% 0o cpaBHeHMIO C pacXOAaMK apMary-
pbl B MAMTAaX ¢ OOBI4HON apMaTypoi, a B 6aAkax, coorserctsenHo, Ha 30%. K
Hayary 80-x roaoB Ha AOAIO NPEABAPUTEABHO HANPAXKEHHBIX KOHCTPYKIMHA MPUXO-
Aurocs Goaee 20% obuero obvema c60pHOrO xeae306eTOHA, YTO B aGCOAIOTHBIX
nokasareasix cocraBairo 6osee 30 man. Ky6omeTpos. B rocyaapcTseHHOM craTuc-
THYECKOH OTYETHOCTH OOBEMBI IPOU3BOACTBA NPEABAPUTEABHO HANMPAXKEHHDBIX KOH-
cTpyKuuii OblAM  IpeAcTaBAeHbl  OTAeAbHON crpokoii. [lpeasapureAbno
HaNPAXKEHHBIMY M3TOTOBAAAKCh HE TOABKO KOHCTPYKLMM 3AAHMHA, HO U B MUPOKMUX
macuwtaGax: csau, Tpy6ni, onopst ABII, mnaast u T.A. Muorue u3 aTux u3peAni,
HanpuMep WNaAbl, NP1 OTCYTCTBUM NPEABAPHTEALHOTO HANPAXKEHMA apMaTyphl OA-
HO3HAYHO HE MOTYT COOTBETCTBOBATH NPEABABASEMBIM 3KCIAYaTALMOHHBIM Tpe6o-
BAaHMAM. B MOHOAMTHOM CTPOMTEABCTBE TpEABAPUTEABHOE HAMPAXKEHME, KaK
IPaBUAO, TIPUMEHSETCS IPH CTPOMUTEABCTBE MOCTOB, pe3epByapos M Ap. B mocaea-
HIME TOABI IOSBMAACh KOHCTPYKTUBHAA CUCTEMA, T.H. Ge3pureAbHbIi KapKac, rae Ha-
npsraemas B MOCTPOEYHBIX YCAOBMAX apMaTypa OOBEAMHSAET 3AEMEHTbl 3ARHMA B
eAVHYI0O KOHCTPYKTMBHYIO cicTemy. IIpeaBaputeAapHoe Hanpsxenue, BOepBhie pas-
paboTaHHOE AAA KeAe300€TOHHBIX KOHCTPYKIMIA, BIOCAEACTBUH CTAAO NPUMEHATH-
Cfl B CTAABHBIX M AdXKe ACPEBAHHBIX KOHCTPYKI[MSAX.

CTaHAapTHI M HOPMBI

®opmuposanue HopmMaTUBHON 6a3bl B 06AacTy GeToHa M xere306eTOHa 6bIAO
0AHO# 13 raasubix 3apay UHMMUIIC, a zarem HUMKB.

3a BpeMs CBOETO CYW|ECTBOBAHMSA MHCTUTYTOM OblAM Pa3paboTaHbl ¥ AGHACTBYIOT
NOHbIHE OCHOBHbIE CTPOMTEABHbIE HOPMBI U NPABMAA 1O PAacyeTy Keae306eTOHHBIX
KOHCTPYKIuit, 06ecrneyenmo ux AOATOBEYHOCTH, TEXHOAOIMM IPOM3BOACTBA GETOH-
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HpIX paboT. Bbiau pa3spaboraHbt AeCATKM CTaHAZPTOB HA GETOHBI, 3aMOAHUTEAH, Ap-
MaTypy, xumnueckne A0GABKM M METOABL MX MCHBITAHMI.

ITomumo CHull, cranaapros u nocobuit, HUMXKB 6bir0 noarorosaeno Goaee
200 pexomMeHAaTEAbHBIX AOKYMEHTOB. DTi AOKYMEHTbI OXBATBIBAAM WHMPOKMIA
CIIEKTP BONPOCOB, CBA3aHHBIX C MCNOAb3OBAHMEM HOBBIX BUAOB GeTOHAa M apMaTy-
phl, C IpUMEHEHMEM HA NIPAKTHKE OTAEABHBIX HAayYHBIX pa3pabOTOK MHCTMTYTA (Ha-
npuMep, PEKOMEHAAIMM MO DAEKTPONPOrpeBy GETOHA, 1O WU3TOTOBAGHUIO U
IIPUMEHEHHIO 3AWUTHBIX NOKPBITHHA, PEKOMEHAALMM IO CHUXKEHMIO 6paka Ipu u3ro-
TOBAGHMU HKEA300ETOHHBIX KOHCTPYKIMI, PEKOMEHAAIMM TIO IPEAOTBPALIEHUIO
TpelyH, N0 OTAEAKE NOBEPXHOCTE! CBEXEOT(POPMOBAHHBIX M3AEAMH, IO YABTpa-
3BYKOBOMY KOHTPOAIO M AD.). JHaUMTeAbHAsA YacCTh PEKOMEHAALMi OblAd OATOTOB-
ACHAa AAS TPOEKTMPOBIIMKOB M COAepKaAa 6oAee NOAPOOHOE pasdbicHEHHe
oTAeAbHbix moroxenuit CHull u cranaapros.

Wcnoap3oBanue 3TMX AOKYMEHTOB B 32BOACKMX M IOCTPOEYHBIX Aa60paTopuax,
NPOEKTHBIX MHCTUTYTaX, AEKIMOHHON paboTe B CTPOMTEAbHBIX BY3aX M TEXHMKyMAaxX
co3paro koarextusy HUMXKDB ror seicokuit aBTopuTer, KOTOPSHIM OH NOAB3yETCS
u nonbiHe. K konyy 80-x ropos 6oaee yem B 30 cTpOuTEABHBIX By3aX OpraHu3oBa-
HBI CHEIMAaAM3NPOBaHHBIE KaeApbl JKeAe300eTOHHBIX KOHCTPYKiuit. MHuorne u3
HMX MMEIOT TeCHble TBOpYeckue KOHTakTh ¢ Koarektnom HUMXKD, a nepeaxo u
BO3I'AABASIIOT MX BBIIYCKHMKHM aCOMPaHTyphl MHCTHTYTa. Beero aas crpouteasnoro
xomnaekca crpausl ¢ 1957 roaa HUMXKB 6piao noarorosaeno 6oaee 1000 cneun-
aAMCTOB BBICUIEH KBRAM(DUKALMM — KAHAMAATOB U AOKTOPOB TEXHUYECKMX HayK.

Boaee moapo6HO O pa3BuTHM TEX MAM MHBIX HAYYHBIX HampaBAeHuil B 06AacTy
6eToHa ¥ keAe300eTOHA M MPAKTHYECKOM NPUMEHEHNH PE3YAbTATOB 3a 73 Aer cy-
WeCTBOBAHUA MHCTUTYTA YATATEAb Y3HAET U3 OTACABHBIX I'AAB HACTOAWEH MOHOTpa-
Gbuu, BBIIYCK KOTOPOI NPUYpPOYeH K 3TOMY 3HAMEHAaTeAbHOMY COGBITHIO.

AW, 3Be3pos,
anpextrop HUMXKD




OT TNMC AO HUMOKDB. BEXU I/ICTOPHI/I
CTPAHbBI — B UCTOPUU MHCTUTYTA

[Ipumenenne xeresoberona B Poccun Hawarocs B 80-x roaax XIX croaerus.
Oco6eHHO aKTHBHO XeAe306eTOH MCIOAB30BAAM HA IOT€ CTPAHBI, T.K. I0XKHble pe-
I'MOHbBI Pa3BUBAAUCH MHTEHCUBHO, CTPOMAM TaM MHOTO, ¥ AAS BO3BEAEHMS KeAe3o-
GETOHHBIX KOHCTDYKIMA MMEAMCh BeCbMa OAArompusiTHble YCAOBMA — KOPOTKasf
31#Ma, OAM30CTb LiEMEHTHbIX M METAAAYPTHYECKMX 33BOAOB, ACIIeBbie BBICOKOKade-
CTBEHHBIE 3aMOAHUTEAH.

MoHoAuTHSI! KeAe306eTOH MCIOAB3OBAAM IIPU CTPOUTEALCTBE MHOTOITAXKHBIX
IPOU3BOACTBEHHbIX, TOPTOBBIX M I'PaXXAAHCKMX 3A3HMI, NOPTOBBIX COOPYKEHMI M
MOCTOB.

Poccuiickue cnennaructsl 3aHAAMCH TEOPETHYECKMMM M SKCIIEPHMEHTAABHBIMM
uccAepOBaHMAMU B 06racTu GeToHa n xere3oberona Ha pybexe XIX u XX croae-
iit. IlepBble HOPMATUBHBIE AOKYMEHTBI IO PACYETY M BO3BEAEHMIO XKeAe300eTOH-
HBIX KOHCTpyKumit B Poccun 6bian ony6ankosauet 8 1908—1916 rr.

[To pannbiM cratnueTuky, B 1913 1. B Poccun 65140 yrokeHo 0koAO 3,5 MaH. "
6erona u m3pacxoposano 6oaee 1,3 man. T gemenra. Ha apmuposatme xeaesobe-
TOHHBIX KOHCTPYKIMit 681r0 3aTpateHo 340 ThiC. T cTaam, 4To cocrasasro 10% sce-
ro NpoKaTa, HPOM3BEACHHOrO 3a TOT TOA B CTpaHe.

[lepsass muposas Bo}Ha, OKTAGpPbCKAs PEBOAOUMA M IOCAGAOBABUIAA 33 HEW
TPaXAaHCKas BOJHA NIPUMBEAU K TOMY, YTO HAPOAHOE XO3AACTBO CTPAHBI OBIAO NMOY-
TH NOAHOCTbIO paspyweHo. B 1920 r. 6sr0 nponssepeso Bcero 220 Thic. T cTaAK,
nementa — 62 THIC. T.

BoccranoBaenue HapOAHOrO XO3S/CTBA B CTPaHe CTaAO OCHOBHOM 3apadein MO-
AoporO rocypapersa. [loTepsi 3HauMTEABHON YacCTH MHIKEHEPHO-TEXHMYECKMX KaA-
POB CYL{ECTBEHHO YCAOXKHMAZ PelieH)e MHOTUX NPOOAEM.

C nepsbiX Xe AET BOCCTAHOBUTEABHOTO IIEPHMOAA B CTPOMTEABCTBE CTAAM UCTIOAD-
308aTh GeToH M Xeae300eToH. TenaoBble M TMAPO3IAEKTPOCTAHLMM C KOMIAEKCOM
TMAPOTEXHUYECKUX COOPYXXEHMil BO3BOAMAMCH TIOAHOCTBIO 13 JKeAe3o6etona, Llean-
KOM M3 MOHOAMTHOTO XeAe300eTOHa CTPOMAM IIPOMBIIIACHHBIE 3AaHMS B COODYKe-
HUA, B TOM YMCAE XOAOAMALHMKM M 3AeBaTOpbl. [IpeAnpuHMMAAMCE M€pBblE OMbITHI
N0 MCTIOAB30BaHMIO XeAE300€TOHHBIX KOHCTPYKLMA B COOPHOM MCIIOAHEHUH.

B koune 20-x ropos 8 CCCP 6biA B3AT KypC Ha MHAYCTPUAAU3ANMIO, B CBA3M C
3TUM Pe3KO BO3POCAM 06beMbl KalMTAaAbHOTO crpomteabcTsa. CTaro sicHo, 4rO
npo6AeMy Opranu3aluu CTPOMTEABHOM HAYKM B CTPaHE CAEGAyeT pellaTh Ha rocy-
A2pCTBEHHOM YDOBHe.




OT 'MC 4O HUMKE: BEXM UICTOPMM CTPAHBI — B UCTOPUM MHCTUTYTA

BaxxnsIM marom Ha myTH pelnenus 3Tod npo6GAeMbl cTar0 co3panme B 1927 1. B
Mockse [ocyaapcrsennoro uncturyra coopyskennit ([VC), noaunsennoro Hayy-
HO-TexHuyeckoMy ymnpasaenmio Boicmero Cosera Hapoasoro xossuicrsa CCCP
(BCHX CCCP).

Ocnosubimu 3apadamu IYIC 6b1A coBepiIeHCTBOBAaHME CTPOMTEABCTBA HA OCHO-
Be M3yueHns M pa3pabOTKM HOBBIX CTPOMTEABHBIX MATePHAAOB, MHAYCTPUAABHLIX
KOHCTDYKIMIA M METOAOB CTPOMTEALCTBA, 3 TAKXKe MOATOTOBKA HAaYYHBIX KAAPOB B
aroit o6aacti. Aupexropom I'MCa 6bia Hassaven unxxenep I.B. Kpacun, ero 3ame-
CTHTeAeM MO Hay4yHoi Yactu ctaa mpodeccop A.Q. Aoaeitr.

MuctutyT craa 6bIcTPO pa3suBathcs, B HeM ObIAM CO3AaHBI HayYHble MOApPa3Ae-
AEHUSL — CEKTOpa, KaXKABIA M3 KOTOpBIX COCTOSA M3 HECKOABKMX AaGOpaTOpuit.
Kpynusii cextrop GeroHa, KeAe300€TOHa ¥ KaMEHHbIX KOHCTPYKLMH, HAanpuMep,
COCTOSA M3 Tpex AabopaTopyit, Ars Hero Gbiaa co3aana B Mockse He6oablas 3kc-
nepumentanrbHas Gasa. Takum o6pasom, smepssie B CCCP 6bira cospana matepu-
aAbHas OCHOBA AAA IIPOBEAGHMS CHCTEMATMYECKMX MCCACAOBAHMA M Pa3BUTUA
Hayku B ob6ractu GetoHa n xere306eToHa.

B 310T e nepuoa B cTpake pa3BepHyAOCh OyPHOE CTPOMTEABCTBO, IEpeA y4eHbl-
My GblAM MOCTaBAEHBI 33Aa4M 60ABIIOrO Macwraba. Arst ux pelienns GbiAM CO3AaHbBL
HOBbIE HAYYHO-MCCAEAOBATEAbCKME OpraHM3aLiMu He TOAbKO B Mockse, HO u B Apy-
mx ropoaax ctpaubl. Tak, B 19301931 rr. 6bian oprannzosanst otaeaesus [MC B
Cankr-Ilerep6ypre, Ceparoscke, Baaausocroke, Capatose u Cumdeponoae.

B cBA3u ¢ pacumpennem Macwrtabos peateabHoctd IYC peuwero 6biao mepe-
umeHoBaTh BO Beecolosuslit TocyAapcTBeHHbI! Hay4HO-IKCIIEPAMEHTAABHBIA MHCTH-
TYT [PaXKARHCKMX, NDOMBILIAGHHBIX ¥ WHXeHepHhX coopyxenuit (BHC)
Corwoscrposs BCHX CCCP.

Bumoausist 60abmne o6veMb pabor, oraerenns BVCa nocrenenso craau mpu-
o6peTarTh CaMOCTOATEAbHOCTD MAM OOBEAMHATHCA HAa MECTaX C ADYTMMM MHCTHTYTa-
Mu, 6AM3KIMK IO pOAY AeATeasdocTu. B 1931 r. ua Gaze opnoro u3 noppasaeenui
BUCa 6blr oprann3oBaH HayYHO-MCCAEAOBATEABCKMHA M IPOEKTHBIA MHCTUTYT -
IPOOPICTPOl, KOTOPBIA BIOCAEACTBMM Obla IepenmeHoBan B LlenTpaabHbli HayyHO-
MCCAGAOBATEABCKMA MHCTUTYT OPraHM3aLuM, MEXaHU3AMMU M TEXHUYECKOI [IOMOLH
crpouteasctsy (JHMMOMTII). B 1932 r. ITocranosrennem IIpasurerncrsa CCCP
BUC 6bia npeobpa3osan B lleHTpaAbHbBIA HHCTHTYT IPOMBILIAEHHBIX COOPYXKEHMA
(LLHMIIC), B coctas kxotoporo 6bia BkAwYeH VHCTHTYT cTpOMaTepnanos.

Hapsay ¢ nccaepoBaunsimu B 06AacTi CTPOMTEABCTBA NPOMBILAEHHBIX COOPY-
xeruit ITHUIIC BbImOAHSA pabOTBI O XMAMIGHOMY, IPaK AGHCKOMY # CEAbCKOMY
crpoureabcTBy. B cBoem cocrase I[HUIIC mmer cnenmarnsmposanusie ra6oparo-
PYM TIO OCHOBHBIM BHAAM CTPOMTEAbHBIX MATEPHAAOB M KOHCTPYKIMHA, KOTOpbIE
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OT I''iC 3O HUMIKE: BEXY UICTOPUM CTPAHBI — B UCTOPUYU MHCTUTYTA

BO3TAABASIAM KpyHHbIe ydenble: npodeccopa A.A. Tso3saes, B.I. Cxpamraes,
H.C. Crpeaeuxuit, A.M. Ouumenxo, B.3. Baacos, 10.M. Msanos u ap. Bsiro oue-
BMAHO, YTO HayuHeli nmoreHnuaa crneyuaiucros IJHMIIC oyens BbicOK, 0AHAKO
NOAHOCTBIO PE€aAM3OBAaTh €ro GBIAO TPYAHO, IOCKOABKY B T€ BPEMEHa MHCTHTYT He
MMEeA EAMHOJ COBPEMEHHOH 6a3bl C HEOOXOAMMBIM KOAMYECTBOM KAMEPAABHBIX M
IPOU3BOACTBEHHBIX TOMEIIeHMA AAS NPOBEACHMS WIMPOKOTO KPyra SKCIEPUMEH-
TaABHBIX MCCAEAOBAHUM.

Oamnaxo,. xoraa ITHUIIC 6s1a nepeaan 8 Beaenne Hapkomerpos, pemuts npo-
6AeMy Hay4YHO-IKCIEPUMEHTAABHON 6a3bl OKa3aA0Ch BO3MOXHBIM. B 1939 r. naua-
AOCb CTPOMTEABCTBO HOBOTO HayYHO-MCCAEAOBATEABCKOTO KOMIAEKCAa Ha OKpauHe
Mocksst B aepesne Basoske B Bewnskax (nbiHe Pasaunckuit mpocnekr).

Beankas OrevecTsenHas BO/HA MOMEII@Ad BONAOLIEHUIO MHOTHX IIAGHOB, B TOM
ancae u naanos yyennix ITHUIIC. C mepsrix AHel BOVHBI MHOTME COTPYAHMKM MH-
CTUTYTa YWIAM Ha (PPOHT, ObIAM 3aUMCAECHBI B ONOAYEHME MAM MOGMAM3OBAHBI Ha
CTPOMTEABCTBO O6OPOHHTEABHBIX COOPYKEHMIA.

B oxra6pe 1941 r. [THUIIC ssakynposasn Ha Ypaa B r. Opck. He6oabwas yacts
COTpPYAHMKOB u Aupekrop mHcturyra B.I. Ckpamraer ocraBaauch B Mockse. Ha
Ypaabckyio rpynny yyeHbx 6bIAO BO3AOKEHO OKA3aHME TEXHUYECKOH IOMOLIM U He-
[OCPEACTBEHHOE Y4aCTHE B CTPOMTEABCTBE PAAA HPEANPHATHIA, UMEBUIMX IEPBOCTE-
newHoe 060pOHHOe 3HayeHue. 'raBHbIMM mpo6aemamu GbIAM COKpalieHME CPOKOB
CTPOMTEAbCTBA, OPraHM3aLui NPOU3BOACTBA GETOHHBIX PaGOT HPU OTPULATEABHBIX
temnepatypax A0 MuHyc 40°C 1 MaKCHMaAbHOE MCIIOAB30BAHME MECTHBIX CTPOMTEAB-
HbIX Matepuaros. B 1944 r. sce corpyanuxn ITHUIIC sepuyaucs 8 Mockay.

B nepsrie mocaeBoeHHble TOABI K€AE306€TOH WHPOKO MCIOAB3OBAACA B BOCCTA-
HOBUTEABHOM CTPOMTeAbCTBE. DbiAM pa3paboTaHbl OPUIMHAABHBIE METOAB YCTpaHe-
HMSA NOBPEXKAEHMHA OCHOBHBIX HECYL(UX KOHCTPYKIMIA 3AAHHKMA ¥ COOPYIKEHUH, B TOM
YHCAE MOCTOB M IMADOTEXHMYECKMX COOPYXKeHMHA. HAYNTeABHOE BHUMAHUE YAeAd-
AOCb MCTIOAb30BAHHUIO B CTPOMTEABCTBE MECTHBIX MAaTEpPHAAOB, B TOM YiCAE OTXOAOB
NPOMBIIIACHHOCTH.

B 1948 r. UHUIIC npeacraBasiA co60# KpymHbIA KOMIAEKCHBIA HayYHO-MCCAE-
AOBaTEAbCKMI MHCTHTYT B 006AacTu cTpoureAbcTBa. IIpu Hem 6bin CO3AaH XOpoLIO
OCHAIIIEHHBIl 3KCIepUMeHTaAbHbIA MexaHuyecknit 3asop TOKMO. Anpexkropom uk-
cutyra 6bia Hashaven B.C. Typbun. Ero samecturersivm no Hayke OGblan
A.E. Aecos u JL.T. Aeckosckuit. B rabopatopusx HHUIIC uccaeposarnch cBoict-
BA Pa3AMYHBIX GETOHOB i PACTBOPOB, CTAABHOM apMATypbl, COBEPLIEHCTBOBAAUCD Ge-
TOHHbIE, KeAe300€TOHHbIE, CTaAbHbIE, KAMEHHbIE, AepEBSIHHbIE M aCOECTOLEMEHTHbBIE
KOHCTPYKIMM PAa3AMYHOTO Ha3HAYEHMSA M CIOCOODBI MX NPOU3BOACTBA, pa3pabaTbia-
AHMCh Teopun u Metoabl pacuera. Cneynaructsl ITHUIIC onyennBaru AOATOBEYHOCTH




OT 'MC A0 HUVDKE: BEXY ICTOPVIM CTPAHLI — B UICTOPUU MHCTUTYTA

KOHCTPYKIMIA, COCTaBASAN BaKHEMINE HOPMATHUBHBIE AOKYMEHTBI, 3AHUMAAMCh TIPO-
6AeMamMy CTPOMTEALHOM TENIAOTEXHMKM ¥ aKYCTHKM. PYKOBOACTBO MHCTHTYTa yAeAd-
A0 60ABIIOE BHMMaHME NpOGAeMaM COOPHOTO M NPEABAPUTEABHO HATPAKEHHOTO
xeaesoberona. B asrycre 1954 r. sbuuro ITocranosaenne Ilpasureascrsa «O pas-
BUTHMM [IPOM3BOACTBA COOPHBIX 3KeAe300€TOHHBIX KOHCTPYKIMIA U AeTaAei AAS CTPO-
ureabcTBa®. [lo cymecTsy, 6bira mocTaBAeHa 3apaya ObecneumTb AdAbHENuIYIO
MHAYCTPUAAM3ALMUIO HAPOAHOTO XO3SAACTBA M PEUIMTH BaXKHEHILYID AAS MUAAMOHOB
AOAEH KMAMIIHYIO NpOOAeMy IyTeM CO3AAHMA COBpPeMeHHOM 6a3bl MPOM3BOACTBA
c6opHoro 6eTona u Xere3o6eToHa ¢ rOAOBbIM 06HeMoM Bhimycka A0 200 mam.m’.

[TocTanoBAEHME COAEPKAAO OOWIMPHYIO M KOHKPETHYIO NPOrpaMmy AEACTBUH
AASL BCeX pabOTHMKOB CTPOMTeAbHOro Kommaekca crpanbl. Koarexrusy ITHUIIC
NPULAOCH CKOPPEKTHPOBATh MAAHBI CBOEH PabOThl M NIPUBECTH MX B COOTBETCTBUE
C BHOBb NOCTaBA€HHBIMM 3apayamu. OAHAKO OKa3aAOCh, YTO BCA OpraHu3anu
CTPOMTEABHOM HayKy B CTpaHe TpebyeT cepbe3HOH MepecTpOiKu.

AAs obecriedeHust HENPEPBIBHOTO POCTa 06BEMOB KalIMTAABHOTO CTPOUTEABCTBA
8 CCCP u coxpaHeHus cyuecTBytolero (pOHAA COOPYKEHMIi B AOAXKHOM NOPAAKE
Tpe6oBarach GoAee OAHAA M ONEPATUBHAA HAyYHAA NOAAEPIKKA.

[Tosromy B 1956 r. 66100 npuusATO peirenne o cospanuu Axapemun Crpourean-
crea u Apxurekrypst (ACuA) CCCP, B coctas koropoit 6bian BRAodeHb! 10 Beay-
UMX HAaYYHO-MCCAEAOBATeAbCKMX MHCTUTYTOB. Ha 6ase ITHUIIC 6bian o6pasosatsl
Tpu camocToAaTeAbHsix nuctutyta: HUM 6etona n xeaesoberona (HUMXKB), Len-
TpaAbHbUA MHCTUTYT cTpouTeAbHbx KoHcTpykumit (ITHUMCK) u Mucruryr crpou-
teapHoi Gusnku (HUMCOD). Bce Tpu uucTuTyra BomAn B coctas Akaremun.

B ACuA 6bian n36pannt 18 AeACTBATEABHBIX YAEHOB % 14 YAeHOB-KOPpPECIOH-
AGHTOB M3 YMCAA KPYNHbIX CHELMarMCTOB B 06A3cTM GeTOHa M Kere3o6eToHa.
HUMXBE 6bla mpeAcTaBAeH NATHIO AEHCTBUTEABHBIMM uYAeHaMu AKapemun
(A.A. Tso3aes, B.B. Muxaitros, B.M. Mypames, b.I'. Ckpamraes n K.H. Kapra-
1OB) ¥ ABYyMs uAeHamu-koppecnonpentamu (B.M. Mockeun u C.A. Muponos). Au-
pekropom HUWMXKB 6bia naszsauen B.I. Ckpamraes, koroporo Bckope cMeHMA
K.H. Kapramos. 3amectuTeAssMM AMPEKTOpa 00 Hayke ObiAM Ha3HaueHbI
B.M. Mocksuu u B.B. Makapuues. A

Co3panue CHelMaAbHOTO MHCTHTYTA, 3aHMMAIOLIErOCs HayKoi O GeToHe M Xe-
Ae306eToHe, GbIAO BEAGHMEM BpEMEHM M CBUAETEABCTBOBAAO 06 0COGOM BaXKHOCTU
3TOM npoOAEMbl B CTPOUTEABHOM HayKe.

Uncaennocts corpyannkos HUMKD 6sictpo yseanunsarack n k 1980 r. ao-
cturaa 1045 yenrosex. AAs cO3AaHMA yCAOBMI PaGOTbl COTPYAHMKAM MHCTHTYTa U
nposeAenuss GOABLIOrO KOAMYECTBA MCIBITAHWA KPYNMHOPAa3MEPHBIX KOHCTPYKIMH
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OT I'MC 10 HUVDKB: BEXM UICTOPUM CTPAHDBI — B UCTOPUU MHCTHUTYTA

OBIAM TIOCTPOEHBI HECKOABKO HOBBIX CIIELMAAbHbIX 3AAHMH, B pe3yAbTare uero o6-
was naomaas momemennii HYMMIXKD Bo3pocaa B HECKOABKO pas.

B 1962 r. ars obecnievenus wWnpOKOTO U GbICTPOrO NpuMeHeHUA Pa3pabOTOK MH-
CTMTYTa Ha CTPOMTEABHBIX OObextax mo scen crpaune npu HUVIKD 6vir0 co3pano
biopo BHeApenus.

B 1964 r. Akaaemus Ctpouteapctsa u Apxurekrypst CCCP 6bira pacmymiena,
M BCE BXOAfIMME B Hee MHCTUTYThI MePelIAK B HENOCPEeACTBeHHOe nopunHenue loc-
crpos CCCP.

O6bembl MPOU3BOACTBA JKeAE300ETOHHBIX KOHCTPYKUMHA B CTpaHE HEYKAOHHO
Bo3pactaau (taba.1). [lepea HUMIKB craBuanch Bce HOBbIE CAOXHbIE 3aAa4H, KO-
TOpbI€ HAAAEXAAO pellaTh B KOpoTkue cpoku. QuHaHCcHpOBAHKE MHCTUTYTA OCYIle-
CTBASIAOCH M3 TOCOIOAXKETA, ¥ MOXHO CKa3aTb, YTO Goabumx Tpyasocted HUVIXD
He MCHBITHIBAA BIAOTH A0 1990 r.

[To nopyuennio Foccrpos CCCP 8 HUMXKDB 6bir coszpan Coser no KoopauHa-
UMM HAaYYHO-MCCAGAOBATEABCKMX PpaboT B obracTu GeToHa u kere306eTOHA, KOTO-
pit cmocobersoBaa Aeareabnoctn 300 pasauumbix oprasmsaumit B cTpase. B
cocras nmaenyma Coseta Bxoanan 90 KPYIHBIX YHeHBIX, IPOEKTHPOBUIMKOB M BEAy-
I§MX NPOM3BOACTBEHHMKOB.

Wcropus passurua 8 HUMIKDB ocHoBHbIX HayuHbix Hanpasaenuii B obaactu be-
TOHA ¥ XeAe300eTOHa NOAPOGHO M3A0KeHa B CELUAABHBIX Pa3AeAdax MOHOrpaduu.

C 1965 mo 1988 rr. anpektopom uscruryra 6pia K.B. Muxaitros, koroporo cme-
uua P.A. Cepurix. B ator nepnoa 3amecTuteAsiMM AuMpeKTOpa MO HayKe B pasHoe
spems Obiam B.M. Measeaes, B.A. Kpbiaos, C.B. Arexcanpposckuit, H.H. Kopo-
sun, 10.I1. T'yma, P.A. Cepnix, T.J1. Mamepos. C 1993 1. u no ceii Aenb AnpekTo-
pom HUMXKDB seasercs A VM. 3se3poB, ero 3amecTuTeAb 1O Hayke
T.A. Myxameanes, 3amecTuTeAb 1O IKOHOMuKe u MapKetuury B.P. Qaruxman.
AOAXKHOCTD y4eHOro cexperapA MHCTUTYTa B TEYEHME MHOTHMX A€T BbUIOAHAET
E.Il. Xapuronosa.

B nocaeatice pecatuaerne XX Bexa mpou3OLIAM KOPEHHBIE H3MEHEHUA B MOAK-
THYECKOM J SKOHOMUYECKOM ycTpolicTBe cTpaHsl. B 1991 r. mepecraa cymecTsoBath
Cows3 Coserckux Connarncruyeckux pecnybank — CCCP, BmecTo nero BO3Hmk
Coto3 neszasucumsix rocypapers — CHI.

B Poccun 0AHOBpeMeHHO ¢ pa3BuTHEM AEMOKPATHMM LIMPOKOE PA3BUTHE NOAYYM-
AM TPHHLMIBL PHIHOYHOA IKOHOMUKM. DTa CAOXKHAS CTPYKTYpHAs NEPECTPONKA He
MOTA@ He CKa3aTbCs HA COCTOSIHMM HAPOAHOrO X03sicTsa. B wacTHOCTH, pe3ko co-
KpaTHAMCh 06LEMBI KAMTaABHOIO CTPOMTEABCTB3, B TOM YMCAE IPOM3BOACTBA Ge-
TOHA ¥ XeAe300TOHHbIX KOHCTPYKLMIA.

RSN

RN SNRONNRREN




OT I'MC IO HUVUKE: BEXV MCTOPVIU CTPAHbBI — B UCTOPUM MHCTUTYTA

B HOBBIX SKOHOMUYECKMX YCAOBMAX CYWECTBEHHO YCAOXKHMAACH AESTEABHOCTH
BCEX HayYHbIX OpTaHM3aLuii, B TOM uncAe, ecrecrsenno, HUVMXKDB. Aoas Gwoaxer-
HOTO (PUHAHCHPOBAHMSA CHCTEMATHYECKH COKPAL[AAACh, MHCTUTYTY HEOGXOAUMO Obl-
AO MCKaTh HOBble (POPMBI XO3AACTBOBAHUA.

3a nepuoa ¢ 1991 mo 1995 rr. uncaennocrs corpyannkos HUMXKB cywecrsen-
HO COKpaTHAACh, IPUILAOCH OTKA3aThCA OT HCIBITAHMA HOBBIX KPYIHBIX KOHCTPYK-
uuit B Aa6OPATOPHBIX YCAOBUSAX, CBECTH AO MMHUMyMa IPMOGpETEHME COBPEMEHHO
annapatypsi u obopyaosanus. CpeacTsa, OAydaeMble 110 XO3SACTBEHHBIM AOTOBO-
paM, CTaAM MrpaTh OCHOBHYIO POAb B (DMHAHCHDPOBAHMM MHCTHTYTA.

B 1994 r. Beayume Hay4HO-MCCAGAOBATEABCKME MHCTUTYTBI CTpPaHbl GBIAM Hpe-
obpa3sosanbl 8 T'ocyAapcrsennsie Hayunble yentpbt (THII). Boia obpazosan T'HI]J
«CrpoureancTso», B cocTas KoTOporo BomwaM Tpu uucturyra: HUMXKE,
OHUUCK u HUUOCIL Teneparbusim anpexropom IHI] 6pia nasnaven B.A.Ty-
ces, B 1999 r. ero cmenna B.A.Mabuues.

TocyaapcTseHHble Hay4YHbIE LEHTPBl MOAYYMAN HEKOTOpPbIE HAAOrOBbIE ABIOTBI,
YaCTUYHO MX AEATEABHOCTb (PMHAHCHPOBAAO FOCYAapPCTBO, OAHAKO GOABIIME HAAEXK-
Abl Ha yKpemAeHMe M pa3sutue Haykyu Ha 6ase THI] e ompasaaauce.

B 1998 r. HayuHo-nccAeAOBaTeABCKMI, IPOEKTHO-KOHCTPYKTOPCKMMA U TEXHOAO-
TMYeCKMHA MHCTUTYT GeTOHA ¥ Xere306eToHa Obia 3apermcTpuposat kak [ocyaap-
crseHHoe yHuraproe npeanpustue I'VYII « HUVIKD».

HecmoTpa Ha 10, 4TO pMHAHCOBOE HOAOKEHNE MHCTUTYTA C HAYaAa IepecTpoi-
Ki OBIAO AOBOABHO CAOXKHBIM, B IIOCAEAHME TOAbI CHTYaUus Hayaaa ObICTPO yAyY-
waThca (TabA.2) B pe3yAbTaTe M3MEHEHUS CUCTEMBbI PabOTHI M PacIIMpeHns 4ucAa
peaAbHbIX 3aKa34MKOB. AASl ycuAeHus paGoThbl IO PacHPOCTPAHEHHMIO 3HAHMIA O Ha-
YYHO-TEXHMYECKOM Iporpecce B o6AaacT# GeToHa M Keae300eTOHa IO MHMUMATHBE
HUMXKB & 1993 r. 6bira co3paHa MeXPErMOHAABHAS HAYYHO-TEXHUYECKAA ObliecT-
BeHHasA opranusaums — Accoupanus «Kerezo6eTou».

B 1995 r. no pewenuio npaeuteAbcTBa Gblra BHOBb co3pana Poccuiickas Akape-
MHs apXUTEKTYpbl 1 cTpouTeabHbix Hayk (PAACH); B ee cocras usGpansl caeaymouue
yuennie HUMKDB: akapemuxu H. M. Kapnenko u b.A. Kpsiros, yreHsi-koppecnoHaeH-
tol B.A.Kaesuyor u IO.B.Uuuenkos, nouernvie axapemuxu C.B. Arexcauaposckui,
K.B. Muxaiiroe I'.K. Xasiaykos, B.T. barpakos, B.B. Illyraes.

[pu pyrosoaswenm yuactun HUVOKE & 2001 r. 8 Mockse Obiaa nposeaena 1-as
Beepoccniickas konepenims no npobaemam 6etona u xeaeszoberona «beron b 111
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COTPYAHMYECTBO HUMIKD
C HAYYHBIMM, YYEBHbIMH, MTPOEKTHBIMU
U ITIPOU3BOACTBEHHBIMM OPTAHM3ALUSAMU

Oanum u3 raasubix npuHuunos pa6orst aaa pykosoacrsa HUMIKD u ero seay-
WMX HAYYHBIX COTPYAHMKOB ObiAa YOEXXAEHHOCTb B TOM, YTO HAayYHO-TEXHUYECKMH
nporpecc B 06AaCTH NPOM3BOACTBA U NPUMeHeHMA GETOHA M Keae306eTOHa BO3MO-
X€H TOABKO IIP¥ YCAOBUM OPIaHU3ALMMU COBMECTHON pabOThl YYEHBIX, IPOEKTHPOB-
WHKOB ¥ TPOM3BOACTBEHHMKOB Da3AMUHBIX OOAAcTed HAPOAHOTO XO3AMCTBA.
MuoroaeTnaa npakTuka MOATBEPAMAA NPABMABHOCTb TAKON NOAMTHKM.

CosmectHble paGoThi BEAUCH B COOTBETCTBYM C AOTOBOPAMM 10 KOHKPETHBIM Te-
MaM ¥ IPOTpaMMaM, B KOTODbIX YCTAHABAMBAAMCH OOBEMBI M CPOKM BHEADEHMS HO-
Bbix paspaborox HUVIXKB.

3HaumuTeAbHAA YACTh IKCIEPUMEHTAABHBIX MCCAEAOBAHMIA M MCHBITAHUS, OMbITHBIX
o6pasuos nposoauancs 8 HUMKB. Hanboree 3naunternhbie pa6oTbl 3aKaHuxBa-
AMCb COCTABACHMEM Pa3AMUHBIX HOPMATHBHBIX AOKyMeHTOB. Crenmaancrst HUMKD
HepEeAKO ABASAMCH Pa3pabOTYMKaMU [OCYAAPCTBEHHBIX CTAHAAPTOB M CTPOMTEABHbIX
HOPM, KOTOpbIE CHCTEMATHYECKH OGHOBASAUCH M COBEPUIEHCTBOBAAUCH.

Hosbie paspaborkn Heo6Xx0AMMO 6bIAO NMPOBEPATH B HPOM3BOACTBEHHBIX YCAO-
BUAX, 4aCTO AOBOAMTb M COBEpLIEHCTBOBATH B IPOLECCE MACCOBOIO IPOM3BOACTEA.
Yenewnoe BBIIOAHEHME 9TOV 3aBepuialowieli yacTu padoTsl O KaXKAO0A Ipobaeme
BCELeAO 3aBMCEAO OT AKTMBHOTO YYacTHSl IPOM3BOACTBEHHBIX OPTaHM3anuii, ¢ Ko-
TOPBIMM Y MHCTMTYTa FOAAMA CKAABIBAAMCH AODpbIE MAPTHEPCKUE OTHOMIEHMS.

Paspa6orkn HUVKDB naxoamAn wmpoxkoe mnpuMeHeHue Ha NPEANPUATHAX
npaxkTuyecku no sceit Tepputopuu Coserckoro Cowsa. Hanboaswero adexra po-
6MBaAMCH TaM, TA€ PYKOBOAMTEAM MPOM3BOACTB YAEASIAM HOBOJ TEXHMKE AOAXKHOE
BHMMAHME,

B o6aacTy cozpanns HOBBIX LEMEHTOB AAS pa3anuHbix BuAos Getonos HUVIKD
tecHo corpyarnyas ¢ HVMUementoM. 3HaunTeabHbUA BKAAA B 3TOT MPOIECC BHe-
can Takue yyebie, kak H.B.Kpasuenxo, T.B. Kysuenosa, b.9. I0aosuy, 3.5. -
i, M.T. Baacosa n apyrue. Cosmectno ¢ HUMIlementom 6pian paspaborausl
npakTHyecku Bce cTaHAApThl U TY Ha BbilyCKaeMble MPOMBILIAEHHOCTDIO LEMEHThI
M METOABI MX MCIIBITAHMM.

Cosmectro ¢ BHUMkeae3o6erorom pa3pabaTsiBaanch « TumoBbie HOPMbI pac-
XOA@ LieMEHTa [Ipu NPOM3BOACTBE COOpHOro GeToHa u JKeAe306eTOHa», a TaKxXKe
MHCTPYKTUBHbIE AOKYMEHTBI IO TENAOBOM 06pa6oTke COOPHOrO KeAe306eTOHa.
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Dtu pabots Beancs npu yyactun A.A.Kaiicepa, I A, O6vewmenko., B.T. Aosxuxka,
C.E. Aenckoro u aApyrux.

B HaraxkmBaHMM 3aBOACKOTO IPOM3BOACTBA BOAOHENPOHMUAEMOrO pPaclIMpsiio-
werocst yementa (BPILI), nanpsratowero yemenra (HL) u pacumpsommux A06asox
(PA) aktusHo yuactsoBaau corpyasuxku UHUUC, HUM Ilemenra, Ycrn-Kameno-
ropckoro yemenTtHoro 3asopa (A.T. Kocoit u apyrue).

B pa6orax HUVKD no cospannio 1 opraHu3aumy NPOMBILAEHHONO IPOU3BOA-
CTBA M NPMMEHEHNS KPEMHMAODPIaHNYECKHX COEAMHEHMHA B GETOHAX Pa3AMYHOTO Ha-
3HAQYEHUA HA 3aBOAAX M CTPOMKAX CTPAHBI HAMGOAEE AKTUBHOE YYACTUE NPUHUMAAK
cnenparnctsl ocyAapCTBEHHOrO HayYHO-MCCAEAOBATEABCKOTO MHCTHTYTA XMMUK M
TEXHOAOTUHM 9AeMeHTOOprannyeckux coeannennit (M.B. Coboresckuii, B.B. Cesep-
ublii, K.IL Epunesny); HHUMC (I.C. Posax).; AMMXKT (O.B. Kynuesnu.,
10.A. Xyxos); Ynpasaenus crpoureascrsa eitckoii I9C (B.B. Konsko).

B kxomnaexce pabor HUVKD no cosaannio cynepnaactudmxatopos, u B 0co-
6ernoctn cynepnaactuduraropa C-3, Baxsas poab npunaarexur Hayuno-uccae-
AOBATEABCKOMY MHCTHTYTY OPraHM4ECKMX IPOAYKTOB M KpacuTerel, B KOTOPOM
6bira  pa3paGOTaHa TEXHOAOIMA MX NOAYYEHMS B NPOMBIIAEHHBIX YCAOBUAX
(E.M. Aocosuukuii).

Bnepsbie B oTedecTBeHHOM IpaKTHKe NPOMBILAEHHAS NapTusa Cynmepnaactudu-
katopa C-3 6biaa Boimymena Ha Hosomockosckom 3asoae «Oprennres» B 1980 r.
AaabHeinue paGoThl MO YBEAMYEHMIO KOAMYECTBA CO3AABAEMbIX B Pa3HbIX PECHO-
Hax CTpaHbl YCTAHOBOK IO NMPO3BOACTBY cymepmaactudukaropa C-3 u no orpabor-
K€ TEXHOAOTMM €ro IPMMEHEHMs] Ha 3aBOAAX M CTPOHKAX CTpaHbl KYPMPOBAA
Toccerpoit CCCP (M.T.Yenremupos, Y0.M.Bunorpaaos ).

Pacumpennio HOMEHKAATYpbl CynepnaacTuukaTopoB 3a CYET MNpPUBAEYEHMS
aAbTEPHATMBHBIX MCTOYHMKOB ChIPbS IOMOTAO y4acTie B 9Tux paborax Mucruryta
neprexumuueckux nponeccos (C.M. Aanes), Aonenxoro Ilpomcrpoitnpoexra
({O.I1. Yepnpuues), Hosonorouxoro noantexunyeckoro uucturyra (A.Q. Kaamsi-
ko8, B.M. Ayxamesuy), MXTU (B.M. Koabacos).

IupokomaciuTabHas KOMIAEKCHAaA HAay4HO-Texuuyeckas mporpamma «Crpoii-
nporpecc—2000» Aara BO3MOXKHOCTb CKOHLEHTPMPOBATh YCHMAMA CHELUAAMCTOB
pa3HbIX OTPAcAed HAPOAHOrO XO3MACTBA CTPaHbl AAA ObecnedeHus pearu3auum
BaXKHEMWMX O6UErOCYAAPCTBEHHBIX 3aAay B 06AacT crpoureabctsa. OAHuMM u3
IPUOPUTETHBIX HanpaBAeHuid cTaAa paspaborka yyenbimu HUVIKD soicokoaddex-
THUBHBIX XMMUYECKHX MOAM(DUKATOPOB HOBOTO NMOKOAEHMSA, B NEPBYIO OYEpeAb, Cy-
nepnAacTu(PUKATOPOB U KOMIAEKCHBIX MOAMDHUKATOPOB HA MX OCHOBE, BHeapenue
HOBBIX MOAM(MKATOPOB OTKPBIAO OTPOMHBIE BO3MOXKHOCTHM AAfl 3HAYUTEABHOH, a B
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pAAE CAyYaeB KODEHHOJH NepeCTPONKM TEXHOAOIMM INPOM3BOACTBA CTPOMTEABHBIX
KOHCTPYKIMi, MOBBIIIEHUS] KAYECTBA M AOATOBEYHOCTH GeToHa u KeAae306eToHa.

CymecTBeHHbI BKAGA B CO3AaHME MPOMBIIAEHHOTO IPOM3BOACTBA KOMIIAGKCHO-
ro Moan(MKaTOpa Ha OpraHOMHHepaArbHOM ocHoBe cepun «MDB» Brnecan OAO
«Ypaanaacr» (P.@. Bareranuos) n OAO «Xpommuk» (A.M. Ucaes). Cneynarnc-
TaM 3TUX INPEANPHUATHIA BIEePBble YAAAOCH ONTHMM3UPOBATh TEXHOAOTHYECKHMI IIPO-
1[eCC MacCcOBOTO TPOM3BOACTBA MOAMGDUKATOPOS.

Illupokoe BHeApeHHe MOANDHMIMPOBAHHLIX 6ETOHOB BHICOKMX IKCIAYATaLNOH-
HBIX cBOlCTB ¢ Moandukatopom «MbB» B8 Mockse cTaro Bo3mokubiM Gaaroaaps
coaeicrauio THIL «Crpourteancrson (B.A. Mabuues), OAO «Mocunxcrpoi»
(B.T. Aepuep), UHUMDBII um. Mesenuesa (B.JA. Tpasyu).

B pa3paborke u 0CBOeHuy NPOM3BOACTBA HOBBIX 3(P(EKTHBHBIX BUAOB apMaty-
Pbl Y4acTBOBAaAM BEAYliME HAYYHO-UCCAEAOBATEABCKME MHCTUTYTHI YEPHON MeTaA-
Ayprum, MeTaAryprudeckne u MeTu3usie 3asoabt: UHMHWYepmer (A.ILTyases,
M.A. Boakos, H.IL. Kosros, M.A. IOxsey u Ap.); AHempomeTpoBCKuil MHCTHTYT
yepHoii meraarypriu (K.@. Crapoay6ues, W.I. V3aros, B.J. Casenxos, B.B. Kaa-
mbikoB ¥ Ap.), HHUMCK um. Kyyepenxo (I[I.M. Cokorosckui, II.A. Oaecckuit);
XUCHU (b.B.Ilpoiknn); BHUMKerezoberon (M.T. Xoamsmckuit, 3.I. Pary,
B.4. Puckuna); Yeanbunckmi noantexumueckun uucruryt (A.A. Oarya,
10.B. Makcumos); Tyasckuit noantexnmdeckuin uncturyt (Kpuwraa); [Moaownkui
noautexuudeckuit uuctutyt (AU, Cemenos.), Mockosckuit rocyaapcTseHHsH
crpouteabnnlii yuusepcurer (B.H. Baisikos); Pocrosckuit MCH (P.A.Manasu), a
takxe Kpusopoxckun, Yepenoseurnuit, 3anapno-Cnbupckuit, Makeesckuii, beao-
pycckuii, Yeanbunckmi, Uycosckort, Xapumackuid, bBeropeuxmit, Oparosckuii u
APYrue METaAAYpruYeCKMe M METH3HbIE HPEANPUATHS.

Mocaepnne 10 aer HUUKD paboraer nap co3panuem U BHeADEHMEM B IpaK-
THKY CTPOMTEABCTBA HOBbIX BUAOB HM3KOTENAONPOBOAHBIX OECKAMHKEPHBIX M MaAO-
KAMHKEDHBIX KOMIO3MUUOHHBIX BAXYIMX, I((DEKTUBHBIX NOPUCTBIX MAQTHBIX
3aI0AHMTEAEH M AKTMBHBIX MMUHEPAAbHbIX AOGABOK Ha 6a3e MCIOAB3OBaHMA Kpym-
HOTOHHA)XHBIX TEXHOTEHHBIX OTXOAOB, 0CO00 AErKMX TENAOU3OAAIMOHHBIX, KOHCT-
PYKIMOHHO-TEXHAOU3OAALMOHHBIX ¥ KOHCTPYKLMOHHBIX GETOHOB C YAYYIIEHHBIMM
CTPONUTEABHO-TEXHUYECKMMM CBOKCTBAMH, OTPasKAAOWMX KOHCTPYKIHMA, #3rOTOBAS-
€MBIX [IPY MCIIOAB30BAHMM ITHX GETOHOB C MOBBILEHHBIMM TENAO3AIIMTHBIMU CBOM-
CTBAMM M BBICOKO} HAaA€XHOCTbIO B IKCHAYATaLMMU.

B 3tux paborax npunHnMaru yuactue cneyuarucTbl MHOTHX MPeANPUATHA B pas-
HBIX PETMOHAX CTPaHbl: YpaAbcKui MHCTUTYT Yephbix MeTaaroB (.1, IIkoAbHuk),
Hosoannenxuit Meraarypruveckuin kombuuar (V1.B. @panyeniok, A.C. Koporaes),
LentparbHas HayYHO-MCCAEAOBaTeAbCKas AabopaTopust CTpOMMaTepUairoB
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(UHMA, r. Aunenx, A.C. Toay6nix), HUMCO PAACH (B.P. Xaesuyk, B.T. I'ara-
pus), MHUNUTOBII (T.YU. Ianmupo, B.M. Cypkos), ®TVII «Koucrpykropxoe 61opo
0 APXMTEKTYPHO-CTDOMTEABHBIM CHCTEMaM ¥ HOBBIM TexHoAormam um. A.A. Sky-
wesa» ([L.T. Acpanacres, B.A. Bopucos), Tenronpoexr (P.B. Oranecsn), Yepeno-
segrpaxaancTpoii (B.A. Maxoseukuit); Yepenoseuxuinr KIIA (10.B. Psbos),
Anneuxxuacrpoit (A.B. Coboaes), Anneykmit ACK-1 (B.T. Kopsskos), Tyaauep-
mer (T.A. Yepuasckan), dupma «Tyrauepmersayxka» (B.H.Topoxos), Tyabckuit
3asoa crpoiimarepuaros (A.M. Tpomun), Mmuxcnmencrpoir, r. Ilerposasoack
(I"W1. Cempun), Boponexxmonoaurcrpoii (B.H. Aeatopun), UpkyrckrunpopopHUM
(O.B.Qorun), Yeanbmerarnyprerpoit (B.A. Bawes), «Kackaa Konryp», Crapeui
ockoa (A.b. Kpumron), dupmst «Engineeuing Service Design» (B.M. Pyanuk) u
«Keystone» (B.H. Bacuases).

AArst co3panmus THIOBBIX COOPHBIX KeA€300€TOHHBIX KOHCTPYKLMii Tpe60BaAOCh
npoBecTit 6OABLIOA 06BEM IKCIEPUMEHTAABHONO IPOEKTUPOBAHMA, N3TOTOBACHNHE U
MCIBITAHME IKCIEPUMEHTAABHBIX KOHCTDYKUMHA, OPraHK30BaTh NPUMEHEHNE HOBBIX
KOHCTPYKIM/A B 9KCIIEPUMEHTAABHOM CTPOMTEABCTBE.

Boabuoit BkAaA B pa3paboTKy TMIOBBIX KOHCTPYKUui BHecau IIpomcTpoiinpo-
ext (P. T Inwkun, K. M.Marsees, H. V. T'puropses u ap.), HTHUM [Ipom3spanmuii
(b.®. Bacuaves, M. r. Kocriokosckuit, M. A. Ilerpos, A.4. Posenbaiom, 3.P. Ko-
Avit u Ap.), [IN-1 (K.H. Pawa, P.A Tepmanok,. A.B. Hlanupo u ap.) u psa apy-
I'MX OpraHu3apui.

Coxkpalienye CpOKOB CO3AHMA HOBBIX KOHCTPYKUMH OBIAO BO3MOXHO MOTOMY,
YTO MCMbITAHUS OMNBITHBIX OOPa3L0B YaCTO NPOM3BOAMAMUCH B YCAOBMAX IPOU3BOA-
CTBA HAa HAYaABHBIX CTAAMAX IKCHEPHMEHTAABHOTO cTpouTeAbcTBa. Takylo BO3MOXK-
HOCTb A3BaAO TOABKO aKTMBHOE Y4YacCTHe NPOM3BOACTBEHHBIX OpraHM3aluil.
Hanpumep, npu co3pannn naut KXKC u crponuabubix 6aAoK, 3alpOeKTHPOBAHHBIX
C Y4€TOM BKAIOYEHMA B PaGOTy MAMT, MCHBITAHMSA NPOBOAMAMCH Ha NPEANPUATHAX
tpecra «Irasparbcrposi» (B.H.Bepezos u ap.), mpu cospanmm Ge3packocHbix
depM ¥ KapKacoB OAHO3TAKHBIX 3AAHMIA CBA3€BOJ CHCTEMbI MCHOLITAHMS HPOBOAU-
Anch Ha npeanpuatuax Muncrpos Aurosckoit CCP (B. Borauynac, P. Tapaassu-
4yc u Ap.).

KapxacHple cucTeMbl ¢ HaTAXKEHMEM apMaTypbl B IOCTPOEYHBIX YCAOBUAX BHEp-
Bble OblAM BHeApeHBI B I'py3unu, Gbian mocTpoersi Goaee cTa 16e3TakHbIX 3AaHMIA
caHaTopsoro Tuna. boablnoe yyacrue B nmponecce BHEAPeHMs TAKMX CUCTEM NPHHA-
an T6ua3HUUBIT (A.M. Kumbepr) n opranusauuu Munucrepcrsa cTpouTeAbCTBa
Ipysun (M.A. Bapuamsuan). Boabiuoit BKkAQA B pasBuTHE M MPUMEHEHME TaKMX
koHcTpyKimii Baecan Kypoprnpoekr (B.T. Kopunaos, H.B. Kanuean) n HHUMBII-
sxuanma (0.1, Tpannx, B.C. 3erpanos).

IUNNLSLNCSUNUSUNUNLSESUSESSS), SR RN (NSNS




COTPYAHHYECTBO HHHXE C HAYMHbIMH, YYEBHbIMH, IPOEXTHBIMH H MPOH3BONCTBEHHbIMH OPTAHH3ALIMAMH

KoHCcTpyKumn AAMHHBIX UMAMHAPMYECKMX 060AOYEK M 0GOAOYEK ABOAKOWM KpH-
BU3HBI AASl IOKPBITHHA, O6OAOYKH-THIIAPBI /i APMOL|eMEHTHbIE BOAHUCTbIE CBOABL I1PO-
aerom 45 M paspaborausi cosmectHo ¢ Cangr-Ilerep6yprckumM MHCTUTYTOM
«IIpomcrpoitnpoekt» (M.E. Aunumuuguii, b.B. Topenwreitn, I.I. Bunorpapos) c
yuactuem Kpachosapckoro noantexunyeckoro utcturyra (H.IL. A6osckuit, A.B. En-
Axuescknii). OCHOBHOE CTPOUTEABCTBO B KpacHOSIPCKOM Kpae oCyIecTBASAOCH Tpe-
crom «Taaskpachospekerpoi» (B.I1. A6osckuit, A.M.Taeinzep, K.I'. A6pamosny).

O60A0uKH ABOSKOM KPMBM3HBI HA KBAADAaTHOM NAaHe; GO4apHbie CBOABI IPOAe-
TOM 96 M, c6opHbie 060A04KM OKPbITHH PbiHKOB pasmepom 102x102 M B Yeanbun-
cke # Muncke, TunmoBsie 0GOAOYKM IOKpPBITMI 3AaHMI C mpoAeToM A0 36 M
paspaboraubt comectro ¢ IIM Ne 1, Canxr-Ilerep6ypr (I.M. Ularaa, A.B. lanu-
po), HHMMUIIpomapanuin (M.I. Kocriokosckuit, 3.3. Xykosckuii, P.) . Pabuno-
sua) u UHUUCK (M.E. Msuneiikosckuit). OCHOBHOE CTPOMTEABCTBO BEAOCH
tpectom «laas3anctpoii» (K.A. T'ayxosckoit, b.J. Uocuaesnu, A.H. XayTkos).

[Tanean-o6or0ukn KXXC nporerom Ao 30 M u cBOABI M3 Hux pa3paboTaHbl
HUMXDB c¢ yyacrmem Ilpomcrpoinpoexra, 3Kb HHUUCK (3.5. Opymec,
M.A. Cousax.), [T1-1 (A.B. lllanupo). CtpouteabctBo OCYLIeCTBASAOCH BO MHOTHX
pernonax Poccun. Hanboabmee koanuecTso Takux u3peanii GbIAO MCIOAB30BAHO
na Aaavuem Bocroke (rpectst «I'raskamuarckerpoit», «IAasaarcrpoii», «laas-
KPAacHOAPCKCTPOM» U Ap.).

XKenresoberonnnvie cocraBHbie 0G0AOYKM AAS KPBITBIX PBHIHKOB, CIODTHBHBIX M
obujecTBeHHbIX 3AaHMi pa3paboransbt cosmectHo ¢ MHUMTIIT (3.3. XKyxosckni,
B.®. Ila6as). CrponteabcTBo OCylecTBAeHO obbeanterneM « Mocnpomerpoi».

B paspa6otke u BO3BEeAEHMM MOHOAMTHBIX M COOPHO-MOHOAMTHBIX CaMOHANps-
JKEHHBIX KOHCTPYKUMA M COOPYXeHuH (eMKOCTHbie, NOA3EMHbIE, CIOPTHBHbIE, B
YHCAE KOTOPbIX KaTOK «Meaeo» B Aama-ATe M rAaBHbIE apeHbl Oaumnuapapi—80 B
Mockse, NOKpbITUS SKCIAYaTHPYEMBIX KPOBEAb, IIOABI IPOM3AAHMI M MHOTOE ApY-
roe) npuHumaru akTMsHOe yyactue tpect «Cubakapemcrpoiny (A.M. Bexcman),
tpect «Aaraiicsunencrpoii» (V.P. Tloaropusii.), Tpect Munasropopa Kasaxckoit
CCP (B.IL. SAraunncxmit), [aasAITY r. Mocksst (F0.A. Abix0BUYHBT), WTA6 PEKOH-
crpyximu komnaexca «Ayxuuku» (B.0. T'ypeukui, B.B. Arewmn), «Moccrpoi-
koucrpykunsi» (U.3. Kpeitnnn, A.B. Houusui, B.H. Ilysbipesckuit), MHCTHTYT
«Mocnpoext-2» (B.A. Viabun, A.A. Topaon), uncturyr « Tamrunporop», r. Tam-
xenr (A.C. Mcaamos), Pocrosckuit VICY (T.A. Aiipaneros), Bpecrckmit TTY
(B.B. Typ, B.A. Byawk), 3A0 «Huxeropoacneyrnapocrpoit» ([LU. Byiinbui),
¢dmpma «Tyaacrpoiicranpapr» (I[.A. Tkrauenxo).

B pa3paborke BOAOHENPOHMIAEMBIX TOHHEABHBIX COOPYXEHMN METPONIOAUTEHOB
Ha ocHose npumenenns HI] u ux Bo3seaenny (4eABHOCEKUMOHHBIE, COOPHBIE KPY-
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rOBOro OvepTaHus, GETOHHble MOHOAMTHO-IPECCOBAHHBIE OGAEAKH MEPEerOHHbIX
TOHHEeAel, IAXTHblE CTBOAbl, OOAEAKM 3CKAAATOPHbIX TOMHEAEH, KOHCTPYKLMH
HECYILMX CTEH, BO3BOAMMBIE METOAOM «CT€Ha B IPyHTe» u Ap.) 3dpexTuBHO co-
tpyanndasu I'raronseasmerpocrpoit Munrpauncerpos CCCP (C.H. Baacos), Ku-
esmerpoctpoit (A.B. Cemenos, B.J. Ilerpenko), Kuesmerponpoexr (B.A. Asbicax),
Munckmerpocrpoi (A.A. IIpokyaun).

PassuTuem Teopumu npOYHOCTH M AepOpMAlMil JKeAe300eTOHHBIX KOHCTPYKIMH
cosmectHo ¢ yuednimy HUMXKD 3anumasnch Beayume npenopaBatern y4eOGHbIX
crpoureabnbix uucruryros: MI'CY (B.H, Baiikos, A.B. 3a6eraes, b.C.Pacropryes
n Ap.); BSUCH (B.M. Bonaapenxro u ap.); Oaecckoro MCH (MLE. Ilpoxonosuu,
C.®. Knrosauny, A.Q. fpemenxo un ap.); AVICHU (I H. lopuses., P.C. Canxapos-
ckuit, B.A. Xapaab u ap.); UIIM (B.M. Coromun, A.A. Oatya u Ap.), a TaKkxe
BHUMT, AMMKT (ILU. Bacuaves, U.b. Cokoaros, A.Il. Tpanesunkos u ap.).

Cnenuaancramn HUMXKDB paspaboran maker KOMIBIOTEPHBIX MCCAEAOBATEAb-
CKMX TIPOTPaMM [0 PACYeTy Pa3AMYHBIX KOHCTPYKLMIA C yYeTOM TpemmuHoo6pasosa-
i u Apyrux ¢axtopos usmueckoid HeanueiinoctH. C ucnoan3opanmem
pa3pabOTaHHbIX IPOTPAMM Pa3AMYHBIMM OPraHM3aLMAMK OBIAM PACCYMTAHBI MHOTHE
kpynuble 06bexTol. QyHAAMEHTHI OA AbIMOBble TPYObI BbicOTOH A0 400 M Kamup-
ckoir TPOC, Yeasnbunckoit TOL u Kypranckoir T paccunreisaan 3 YIIN
(B.J. Coromun), kopnyc peakTopa nosbiuernos 6esonacioctu TP-1000 6bia pac-
cuuran B Kuumnesckom ITM (T.A. Barau n C.Q. Krosanuu), 33aHus noBbIIEHHONA
sraxkHocTn B Mockse, 6oabliepasmepHbie PyHAGMEHTHbIC NAMTBI [IOA TaKME 3Aa-
nust — 8 ITHUMDIII um. B.C. Mesenuesa (B.J. Tpasywm) u MUUT (A.B. Arexcan-
Apos, A.b. Aororkasun, K.A. Xykos).

[Ipo6aembl AOATOBEYHOCTH GETOHHBIX M JKEAe306ETOHHBIX KOHCTPYKIMA peima-
AMCH npu HemocpeactseHHoM yuactuu cuenmaauctos HUVIKD kak B paspaborke
IIPOEKTOB, TAK M IIPU NPOM3BOACTBE PaboT.

Ans ofecneveHnsi AOATOBEYHOCTH OCHOBaHUA MOHyMenTa Ha Iloxaonmnoit rope
B Mockse IIpomctposinpoektom (A.A. AGyxoB) GbiaM HCTIOAB30BAHBI MOANGDUKATO-
pbl P3KABYMHbI ¥ CIELMAABHBIE COCTaBbl 6ETOHOB NMOBBILEHHOA AOATOBEYHOCTH.

IIpn peKOHCTPYKIMK KUABIX M OOLECTBEHHBIX 3AaHMH — NaMATHUKOB apXMTEK-
Typsl Munsapasnpoekrom (P.J. Xaituenko) u ¢upmoii «Kpon» (C.B. Munaes) 6s1-
AW npuMeHeHbl OMOUMAHbIE GETOHBI M PACTBOPBL

Ha 3asoae JKbJ1 Ne 18 (A.B. [laxomos) npu npou3BoacTse 0COGOHU3KOTIPOHM-
1JaeMbIX ¥ BBICOKOMOPO30CTOMKMX KOHCTPYKILMI GbIAM UCTIOAB30BAHBI CIEUHAAbHBIE
xumuyeckue A0GaBKM M MOAM(DUKATOPBI PIKABYMHDL.

B co3panuy nepsbiX BBICOKOMEXaHM3MPOBAHHBIX 3aBOAOB KOHBEHEPHOrO THINA,
Takux Kak Arwbepenrnit 1 Mockosckuit XBW, n psiaa 3aBoA0B HOBOTO IIOKOAEHUA
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COTPYAHHYECTBO HHHXKB C HAYMHbIMH, YYEEHbIMH, NPOEKTHBIMM ¥ ITPOMIBONCTBEHHbIME OPFAHHM3ALWAMH

npuuumar akmsHoe yuactne HUVMKDB. B ofaacti mpoeKTHO-KOHCTPYKTOPCKMX
pa3paboTOK TaKMX 3aBOAOB BEAYLIas POAb NpMHAAAEXRaAa uHcTuTyTy «[umpoct-
pommawr» (A.A. Cycunkos, H.M.Posauos, ®.A. Aanup, A.T. Aamouknun, B.A. Ka-
raues, .M. Anszenbepr, B.A. Tupckuir, A.A. Qoromees, H.K. Kapaneros,
B.C. Hudponros u Ap.). B npoekTuposakum 3aB0A0B O IPOU3BOACTBY TPYO NpUHH-
MaA yyactue Takxe MHCTHTYT «Tunpocrporimarepuaast» (C.I. Tepuman u ap.).

Corpyanukam ['unpocrpomMmalna npuHAAAEKHT TaKXKe BeAywas pPOAb B CO3Aa-
Hun o6opyaosanus apmatypHbix gexos (A.A Boakos., I'A.Xay, M.A. Coromosuy
u Ap.), o6opyaoBaHus AAf npepHanpsikenust apmatypst (VILVI. Beprep, B.A. Au u
Ap.), dopmosodroro obopyaosanmus (10.A. Illmeres, A.H. Skobcon, E.C. Leiit-
ani, A.A. Boakos u Ap.), QopM-1OAAOHOB  TpaHCIOpTHBIX ycTpoitcts (M.J. Ba-
cuaves, H.K. Kapaneros, 0.A. 3ratosepos u ap.). B cosaanne tpy6Hbix 3aBOAOB
Y CneuuaAbHoro 06opyaosanus BHecan cBoi BkAap VLA, Anaoseut, VI.M.Beprep u
Ap. Psip npoexTos 060pyaoBanus ObiA BbIOAHEH COBMECTHO C MHCTHTYTamu «Iu-
npoyraemaury 1 SHUMC.

B nocaeaHue rOABI B COBEPIICHCTBOBAHMM apMaTypHO-HABUBOYHBIX MallMH IPH-
HuMaan yuactue cneguaauctsl BHUMMermawa (B.S1. Tonxkonoros) u «Csapmera»
(A.®. Hosunkuii).

B Tecnom cotpyauuuectse ¢ [lpoextubim uncturyrom—2 HUMXKD Beaer pabo-
Tl IO CO3AAHMIO TEXHOAOTMYECKMX AMHMIA OYAyliero, IpeAHa3HauyeHHbIX AASL IPO-
M3BOACTBA KOHCTPYKIMH HOBOro nokoAenust (B.A. Aponos, 3.M. Aponunk u Ap.).

AKTHBHYIO POAb B OCBOEHMM HOBBIX TE€XHOAOIMA M OGOPYAOBAHMS BBIIOAHHAAM
KoAarexTuBbl psiaa 3aBoaoB JKBU, B t.4. Awbepeuxoro (C.A. Muporsopckui,
B.C. IMoarecubix u Ap.), Mockosckoro (A.A. Sxywes, AV Coboaesa u ap.),
uM. Aenurckoro Komcomonra B Exarepunbypre (B.A. Morsires, B.I. Kucanngsin u
Ap.), «Moccrpornporpeccy (A.E. Pasunckuii, @.5. Kamenckuit n ap.), 3aoaa Ne
18 8 Mockse (A.B. Ilaxomos, B.B. Hosunkuit u Ap.), 3asopa Crpoiiusaernii s
Boascke (B.K. Epryaos, B.B. Cyxopykos u ap.), 3asoaos JKBJ B Caparose (A.B.
Beaoycos, B.B.Cyukos), 3asopa XBM Ne 1 8 Opcke (A.b.Kaanes), 3aBoaa cuau-
karHbix naveaei B [Tepmu (A.C. Vsanos n ap.), a Takxe psAa 3aBOAOB HO IPOU3-
BOACTBY Tpy6, B ToM uncae «Bappukaaa» B Cankr-IlerepGypre (C.J. MamonTos),
XBK Ne5 s Huxnem Hosropoae (H.B. Aapeun), 3asopaa XBU B Cepnyxose
(A.®.IInporos), KBU Ne 6 B Dureasce (B.3. Ocrpoycos).

Hap co3aanneM MawnH HeNPEephIBHOTO apMUPOBAHKA (CTALMOHAPHDIX, CAMOXOA-
HBIX, Ha BpAlAIOWeAca NAaTOpMe) 1 3aBOACKMM POM3BOACTBOM COOPHBIX NpeAHa-
NPSKEHHBIX KOHCTPYKLMHA C HeNpepbiBHHIM apMMPOBAHMEM YCIeWHO paboTau
unctutytst Tocerpos CCCP «Tnmnpocrpoiiunaycrpus» (V.M. Beprep) n «Muaycr-
ponnpoekr» (Kapaneros, E.®. Aanup), 3asoa JKBJ/ um. Aenunckoro KomMcomoAa s
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Exarepuu6ypre (B.C. Hyaeas), macturyr «Oaecckmit Crposinpoekt» (V.. Ilo-
Aoabckmit, M.H. Poanx), «Pazauscrpoit» (A.P. Ulaunos, b.K. Cyxosckoi).

B TecHom coapyxecTBe ¢ Hay4HO-MCCACAOBAaTEABCKMMH, IPOEKTHBIMU M [POU3-
BOACTBEHHBIMI OPraHM3aluAMM ObIAM YCHEIIHO BHIIOAHEHbI 3aAAHUS MATHMAETHUX M
APYTMX FOCYAAQPCTBEHHBIX IAQHOB Pa3BUTHA HAPOAHOTO XO3AMCTBA CTPaHbI MO pa3-
paGoTke HOBbIX 3(DPEKTUBHBIX KeAe300€TOHHBIX KOHCTPYKLMA M IPOTrPECCHBHBIX
METOAOB MX M3TrOTOBACHUA.

B nocaeanne ropst HUMXKD crar npumensts, ocobenno mmupoxro 8 Mockse,
Hay4HOE CONPOBOKAEHNME BO3BEAEHMS KPYINHbIX CTPOUTEABHBIX OOBEKTOB, a TAKXKE
OKa3blBaTh MOMOLLbL B O0eceyennn KOHTPOAS KadyecTBa 6eToHa M XKeAe306eTOHHbIX
KOHCTPYKLMA ¥ OCYH|ECTBAEHMM AMATHOCTHMKA 3A3HMI M COOPYXKEHMH,
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BETOHBI HA TIAOTHBIX 3AIIOAHUTEASX

Bo sropoit noaosune XX Beka KeAe306eTOH CTaA AABHBIM KOHCTPYKIMOHHbIM
marepuarom B crponreApctse. IIpumepno 8§0% scero srimyckaemoro xeae3obero-
Ha NMPOM3BOAMAOCH H3a OCHOBe GETOHOB HAa MAOTHBIX 3aMOAHMTEASX, TAK Ha3biBae-
MOTO TAXEAOTO 6eTOHa.

OcHOBHBIMH 33Aa4aMM y4YeHbIX, 3aHMMABIIMXCS UCCAEAOBAHMAMM GETOHOB, BCe-
rAa GbIAO pellleHne CAEAYILMX npobaem:
~ DOBBILEHME CTPOMTEABHO-TEXHMYECKMX CBOMCTB GETOHOB, MPOYHOCTH, AOATO-

BEYHOCTH U Ap.

— CHUXKEHNME DAaCXOAa LeMeHTa B GeTOHe M3-32 ero MOCTOSHHOTO Ae(uLUTa;
~ ycxkopenue Habopa MPOYHOCTH GETOHOM IPH Pa3AMYHBIX TEXHOAOTHAX CTPOU-

TEAbCTBA KaK NP MOHOAMTHOM CTPOMTEAbCTBE, TaK M IIPH 33BOACKOM IIPOM3-

BOACTBE COOPHBIX KOHCTDPYKIMIA.

Yyensie-corpyauyku HUMKD 3ar0xkuan nayusble ocHOBbI 6€TOHOBEACHNS, KO-
TOpble ObIAK O60OLEHB B CAEAYIOUIMX MOHOTpadMAX:
~ Cxpamraes B.I. «MccaepoBanmne NpOMHOCTH M IAGCTMYHOCTH GETOHHOM CMECH»

(1936 r.).
~ Momanckuit H.A. «IIrotHoCcTs ¥ croiikocTs Getonas. ( 1951 r.).

— Aecos A.E. «Bu6puposannsii 6eron» (1956 r.).
~ Mnuporos C.A., Manunmsa A.A. «Yckopenne TtBepaeHns Oeronar (1961,

1969 rr.).

910 Anwb HeGOABLWAS 4ACTh KPYNHbIX MyGAMKALMIA, B KOTOPHIX GbiAM MOABEAE-
HBl MTOIM PAa3ANYHBIX 3TANOB HAYYHBIX AOCTMXKEHMIA OTEYeCTBEHHOIO 6ETOHOBEAE-
HUAL

OAHO# ¥3 rAaBHBIX NPOGAEM B TeXHOAOIMHM GeTOHA SBAAETCA NPOEKTHPOBaHME
ero COCTaBa, O3BOASIOW|EE IOAYYATh 33AAHHbIE TEXHOAOTHYECKHE CBOMCTBA GETOH-
HO# CMecH, HEOOXOAMMbIE IKCIAYATALUOHHbIE XapaKTEPUCTHKM 3aTBepAesLIero Ge-
TOHA2 ¥ ONTHMAABHO PaCXOAOBAThH LjEMEHT.

MOIHBIM UMIYABCOM AASL PAa3BUTHS HAy4YHBIX MCCAEAOBaHMA MO GeTOHY 6bir0
[Tocranosaenue Ilpasureabctsa CCCP 1954 r. o co3pauuyu NIPOMBIAEHHOCTH
c6opHoro xere3o6eroHa. B yactHocTH, BecbMa OCTPO GbiAM HOCTABAEHBI BONPOCHI
HapauyBanusd 06beMOB IPON3BOACTBA LEMEHTA 11 YCKOPEHMs 060PaYuBAEMOCTH Me-
TaAAMYECKUX (POpM.

Arst yBeandenus o6bemos npoussoAcTBa GeToHa Gbia HyxkeH HemeHT. Ecau B
1950 r. B crpase npomssoamroch scero 10,2 MAH.T yemenra, To B 1970 1. —
95 man.T, 3 B 1990 r. — 137 MAH.T, 4TO B pe3yAbTarTe AAAO BOBMOXHOCTb NPOU3-

sectu 150 man.m? c60pHOro xeaesobetoua.
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BETOHBI HA TJIOTHBIX 3ATIOJTHUTEIAX

Ilepea LieMEHTHON IPOMBILIAEHHOCTBIO GbIAM MOCTABAEHDI 33A34M NOCTOAHHOTO
yBeAuueHns 00beMOB NPOM3BOACTBA LiEMEHTA, CO3AAHMA CIIELMAALHBIX LEMEHTOB
AAfL TBEPAEHMS OETOHOB B YCAOBMAX TENAOBON 06paGOTKM, H2 KOTOPBIX MOXHO Gbl-
A0 6bl moAyyats TpeGyemyio mpounocts 6etona (o6brano 70% OT mpoekTHOI) Ge3
IepepacxoAa IeMeHTa Tpy cokpaulenHpix uukaax TBO (remrosaaxnoctHo# 0bpa-
6OTKM) MAM XKe MOAHOCTHIO OT Hee OTKa3aThCA.

Crnennarncramn HUUIlemenra npu yuactuu HUUXD 6sira paspaborana ne-
Aast cepust GBICTPOTBEPACIOLMX LIEMEHTOB: GbICTPOTBEPACIOWMIA MOPTAAHALEMEHT
(BTI), ocobo 6sicrporsepaetommii (OBTL), csepxGuictporsepaeioupmit (CBTLI),
crenuaabhble ¢propcopepxkampe CBTL] nementst «becaants, yemenrtor ¢ A06aBka-
MM KPEHTOB M Ap. VICIBITaHMA MOKa3aAM,. YTO CPOKM CXBATHIBAHMS 3TMX LIEMEHTOB
HEYAOBAETBOPUTEAbHBI M CTOMMOCTb MX CAMIIKOM BBICOKA, [0 3THM IPMYMHAM HO-
BbIE LEMEHTHI He GbIAM PEKOMEHAOBAHBI K NPOMBILIAEHHOMY BHEADEHMIO.

B 1960 r. HTO Crposinsayctpun 6bia 06bsABAEH BCECOIO3HBINA KOHKYPC Ha AyY-
wmi MetoA noAbopa cocrasa Gerona. Kommceusi paccmorpera 76 npeproxeHuit.
Ayuurum 6bia npusnan merop B.I. Ckpamraesa u I0.M. Baxenosa. 3aroxenHsle
3TUMM Y4eHbIMU OCHOBbI IOAGOpA COCTABOB, MX METOABI IPUMEHSIOT U 1O CEW A€Hb,
YTOYHAS N0 Mepe YCAOXKHEHMA COCTaBoB GeToHa.

C 1967 r. nocae aanteapnoit cosmectHoi paborst HUMuyemenra, HUMXD u
Apyrux oprann3auuii B CCCP 6bia BBeA€H HOBbI CTaHAAPT Ha METOA MCIIBITAHMA
ueMeHTOB B oOpasuax naactuuHoi koHcuctedyuu (FOCT 10178-76). IIo sromy
['OCT wu3rotosuterb AOAKEH ONpPEAEAATh aKTUBHOCTb BCEX LIAPTHA LEMEHTAa [pH
HpONapMBaHUM 1O CTAHAAPTHOMY PEXMMY M YKa3blBaTh ee B Hacropre.

Iposeaennsit HUVMXKD anaau3 3HaveHuit akTMBHOCTH eMEHTa NPy Ipomapu-
BaHuM GOABIIMHCTBA EMEHTOB, BbIIlyCKaemblx B cTpaHe (a ux B 70-90-x ropax 6br-
A0 okoao 100), nokasaa, 4TO HEeMEHTbI OAHOTO M TOTO Xe BUAA M MapKM, Hampumep
1T 400-AO nan IT11400-A20, u 6AnM3KOro MuHEpPAAOTHYECKOTO M BeljeCTBEHHOIO
COCTaBa, HO Pa3HbIX 3aBOAOB-M3IOTOBMTEAEH MOTYT MMETh Pe3KO pa3AMYHbIE 3Ha-
YeHUs aKTMBHOCTM NPM NPONApPUBAHMM: HANpHUMep, aKTMBHOCTb LEMEHTOB MapKy
400 pa3audHBIX 33BOAOB-M3TOTOBUTEAEH NPH NPONAPUBAHMM MOXKET U3MEHATHCA OT
195 a0 320 krc/cm?, uto crasuro pa3usie 3aBoAbl JKBU B Becbma HepasHble ycao-
BMA [0 PacXOAAM LEMEHTA M PeXXMMaM NpOlapuBaHu.

[IpoBoaMAMCh TakKe MCCAEAOBAHUSA B3aMMOCBA3eN MeXAY (u3nyeckumu u ¢du-
3MKO-XMMMYECKMMM Nponeccamyu B GeTOHe HAa pa3HbIX CTaAMAX TENAOBOH 06pabor-
ku. [ToApo6HO  MCCAEAOBAAMCH  NPOLECChl  BHEWIHENO W BHYTPEHHEIO
TENAOMACCONEPEHOCa B PasAMYHbIE NEPUOABI TBEPACHNUA M BAMSHME ITHX NpOLec-
coB Ha AepopMupoBaHue CTPYKTYPbI M cBOMCTBa GetoHos. Ha ocHose 3tux nccae-
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BETOHBbI HA IUIOTHbBIX 3ATIOJIHUTEJIAX

AOBaHMiA ObIAM Pa3paGOTaHbl pa3AMYHblE HOBBIE DPEXMMBI TENAOBOH 006paboTky,
YMEHbIIAIOLME AeCTPYKTUBHBIC IPOLECCH B 6€TOHAX B Pe3yALTATe TEMAOBOTO BO3-
ACHCTBUA: PEXUMBI C IPOTPECCUBHO BO3PACTAIOLEN CKOPOCTBIO IOABEMA TeMIepa-
TyPbl MAM BO3DACTAIOW|EA MO CTYNEHYaTOMy IpaduKy, PeXXMMbI B MAAOHANOPHBIX
IPONAapOYHbIX KaMepax, B CPeAe C [epeMEeHHOM OTHOCHTEABHOA BAAXXHOCTBIO, B
NPOAYKTAX CTOPAHMS IPUPOAHOTIO ra3a ¥ T.A. ITu paborst BeimoArxsaucs A.A. Ma-
anunnon, H.H. Kynpusnossim, E.H. Maanuckum, T.B. Mumnuos, M.B. Paboru-
HOJ. Pesyaprarhl MCCAeAOBaHMIA OTpa’keHbl B HOPMATMBHON AOKYMEHTALMM MO
TenAoBoi 06paboTke TAXeAbIX 6eTOHOB M 0606weHbl B MoHOrpadmn A.A. Marn-
uunoit «TenmroBraxxHocTHas o6pabotka Tsxeroro Geronas (1977 r.).

B 1979 r. HUMXD cosmectHO ¢ Apyrumu oprauu3auusimu 6biA0 pa3paborano
«PykoBoacTBo mo moapGopy coctasos Tskeaoro Gerona». OcHoBHbIMM pa3paboT-
yuKkamyu 3T0ro Aokymenta Obiam B.M. Measepes, A.A. Maaununa, B.II. Cusos,
M.U. Bpyccep, U.M.KpacHeiit u ap.

C 1987 1. 6p1a BBeaen I'OCT 27006-86 «Berousi. IIpasura noabopa cocrasar,
paspaboranubii seayummu cneguasuncramu HMVIKD npu yyacrun Apyrux unctu-
TyToB, a B 1990 r. B Kayectse nocobus k sromy 'OCTy paspaboraunt «Pekomen-
AdauuM N0 NOAGOPY COCTABOB TSKEABIX M MEAKO3EPHMCTHIX OETOHOB»
(M.J. Bpyccep, C.A. Iloamazosa, A.C. Amnrpues, 1.M. Apobsierko u ap.). B
3TMX PEKOMEHAALMAX IPUBEAEHBI METOABI TOAGOpA COCTABOB COOPHOTO # MOHOAMT-
HOTO GeTOHA U KeAe300eTOHa B 3aBUCMMOCTM OT TEMIEPATYPHBIX YCAOBMIHA TBEpAE-
HUSA, IPUBEACHBI IPUMEPbI TOAGOPOB COCTABOB C Pa3AMYHBIMM BUAAMM XMMMYECKUX
u muHepaabbix poGasok. TOCT 27006-86 u sbuueHassannoe «PykoBoacTso» u ce-
TOAHA ABAAIOTCH AEHCTBYIOLMMU ACKyMEHTaMM.

B 1984 r. HUMIKD 6bian padpaboranbl « PekoMeHAALM# O TENAOBAAXKHOCTHON
06paboTKe TAKEAOTO GETOHA C Y4eTOM aKTUBHOCTH LiEMEHTa IIPH NPONAPUBAHUMH .
B 31OM AOKyMeHTe BCe LeMeHTb! ObIAM pa3AeAeHbl Ha Tpynnbl N0 3 PeKTHBHOCTH
npyu nponapusannu: 1 — seicokoadektusuble; 11 — cpeanesdpdexrusnnie, 111 —
HU3K03pdexTHBHBIE. DT KAACCHDUKALUS HCIOAB30BAAACH B TUIIOBBIX HOPMAX pac-
XOA@ L|€MEHTa, HCIOAB3YETCA M 110 Ce AeHb Ipyu N0AGOpe cOCTaBoB GETOHOB, MOA-
BEpraeMbiX TenAoBOH 00paboTKe, a TakXe NPY HA3HAYEHUM PEKUMOB TENAOBOH
obpaborku. D1 paborsi Obian BhImOAHeHbl A A. Maaununoi, A.H.Mokpyumnbi,
H.H.Kynpusrossim, M.J.Bpyccepom, M.B.Pa6oruuoit.

Onpeaerensyie aKTUBHOCTH NIPY IPONAPUBAHMM ABASETCA YCKOPEHHbIM METOAOM
ONmpeAeAEHUS MapKu (KAacca) L[eMeHTa AAS KaXXAOIO LIeM3aBOAd, 4 BBEAEHME TaKo-
I'0 NOHATHA, KAaK TPYIIbl AKTUBHOCTH NPY [POMAPUBAHMM B 3HAYUTEABHON Mepe 3a-
MEHMAO MHOTME paHee IpeAAaraeMble METOAbI YCKODEHHOH OLEHKM AKTMBHOCTH




BETOHBI HA ILUIOTHBIX 3ALIOJTHUTEAX

LleMeHTa, B TOM YMCAE ¥ IIPUMEHsSeMbl B TeyeHne AecATuretuit merop LTHUIIC-2,
paspaboranusii .M. @Openkerem.

Hecmorps Ha 6ypublii poct 06bemos npoussoactsa, B CCCP sceraa cywectso-
Baa AeuiuT UeMenTa, KOTOpblA ObIA HOpMUpPYeMbiM MaTepuaroMm. Hopmuposauue
6BIAO HAUPABAEHO HA PETYAMPOBAHME COAEPKAHMA LieMeHTa B GeTOHe M paccMat-
PMBAAOCH KaK BaXKHeMuMi (PaKTOP SKOHOMMH 11€MEHTA ¥ TEXHHYECKOIO porpecca
B TeXHOAOTuM GeToHa.

OCHOBHBIM AOKYMEHTOM Ip) Ha3HAaYeHMM COCTaBa GETOHA M PACXOAA LiEMEHTa,
KOTOPBIM PYKOBOACTBOBAAMCH CTpouTeAn B 30~60-x ropax, 6biam paspaboraunbie
.M. Qpenxerem «Tabanubl Arst HasHauenus cocrasa GeToHa, BbIGOpa MaTepua-
AOB AASl HETO M YCTAaHOBAEHMS CPOKOB pacmaryOku». Tabanupt Gbian M3pambl B
1933 r. u mocae 3TOro WeECTh Pa3 Nepen3AaBAAKCh. ITH TaGAULBI CTAAN NPeALECT-
BEHHMKAMM « THIOBBIX HODM pacXOAa ILeMeHTa..», KOTOopble pa3pabaTbiBaAMCh B
IOCACAYIOLIME TOABI

[lepsbie «Tunosbie HOpMBI PacxoAa LEeMEHTa AAS NPUFOTOBAEHMA GeTOHOB
c6OpHBIX M MOHOAMTHBIX KeA€300€TOHHBIX M3AeAuit # KoHcTpykumii» (CH-386-68)
6vian paspaboranst BHUMKereso6erornom cosmectho ¢ HUMXKB, 3arem ux no-
caeposateanto 3amensau CH-386-74, CHull 5.01.23-83, nocaeanne «Qeaeparn-
Hble (TMmoBble) daeMeHTHbie HOpMbl pacxopa uementa» CHull 82-02-96 6bian
sBeAeHb! B 1996 ropy. CpaBHMBas THNOBbIE HOPMBI PAaCcXOA2 LiEMEHTa 32 NOCAEAHME
30 aer, caepyeT OTMETHTb, YTO PACXOABI I[EMEHTA AASl OAHMX M TeX K€ KAaCCOB
(Mapox) 6eToHa M NPAaKTHYECKM OAMHAKOBOMA AKTHBHOCTM LiEMEHTA CHCTEMATHYECKH
ymeHplaAuch (npumepHo Ha 3% 3a nsamuaerky). Obmee, 3a 30 arer Hopmupyemoe
CHUXEHME PacXOAd LeMeHTa coCcTaBuA0 17—20%. VBeAMIMBAAUCD K BEAHYMHBI CPEA-
Heil IPOYHOCTH BETOHOB, NPUMEHAEMBIX B CTPOMTEABCTBE.

Heonposep>XuMbIM CBUAETEABCTBOM TEXHMYECKOTO NPOrpecca B TeXHOAOruH Ge-
TOHA ABAAETCA BCe GOAee BHICOKAA MPOYHOCTb MoAyyaembix Getonos. B 90-x roaax
CpeAHsAs mpoYHOCTb GeToHOB cocTaBasira 25 MIla.

AuHamuka pocTa MakCMMaAbHOM npodHocTu OeToHa mpu cxatuu (8 MIla) no
roaam takosa: 1940 r. — ao 40; 1950 r. — 50-55; 1960 r. — 50—60; 1970 r. —
60-70; 1980 r. — 70—80; 1990 r. — 100—-120; 2000 r. — 120—145 MIla. Caeayer
NOAYEPKHYTH, YTO POCT 3HAYEHUIH MAKCMMAABHO AOCTUTAEMbIX IPOYHOCTEH GeTOHOB
HA NIAOTHBIX 3aOAHMTEASX 32 aHAAMUPYEMbIi NEPHOA CYIJECTBEHHO OIepexain
POCT aKTHBHOCTH TOBAapHBIX LEMEHTOB, YTO OBIAO Pe3yAbTaTOM Pa3palOTKM u Mpu-
MEHEHMA XMMIYECKUX A0OABOK-MOAM(HUKATOPOB.

Havanro pa6or B 06AacTH HAaMpPasBAEHHOTO PETYAMPOBAHMA LIEMEHTHBIX CHCTEM
C MOMOWPpIO XMMUYECKMX A00aBOK-MOAMDMKAaTOpPOB OTHOCHMTCA K 1934 r.
(M.J. Xureposuu).
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BETOHBI HA TUIOTHLIX 3AINNOJIHUTEJIAX

B 1937 r. Bbuuaa xuura B.M. Mocksuna «Ao6aBku-yckoputean TBepaeHus Oe-
TOHA», B HeW ObiAM OGOGIEHDBI Pe3yABTAThl MCCAEAOBAHMI OTEYECTBEHHBIX M 3apy-
OeXXHbIX CIELMAAMCTOB, B TOM YMCAe aBTOpPA KHUIM, AQH aHAAM3 MHOTOYMCAEHHBIX
IKCNEePUMEHTAABHBIX AAHHBIX IO BAMAHMIO XAODHMCTBIX COA€M, a TAKXKe XKUAKOTO
CTEKAA Ha MPOLECCH TBEPACHMSA, YCAAKY CTPOMTEABHbIX PacTBOPOB M GETOHOB MpH
Pa3AMYHBIX TEMIepaTypax, ONMCAHBI 3AUMTHbIE CBOJCTBA 0ETOHOB ¢ AOOaBKaMy
XAODHAOB, B TOM YMCAE XAOPUCTOTO KaAbLMA, Ha apMaTypy B xeAe300eTOHe, AaHbI
IIPAKTHYECKME PEKOMEHAALMM M ONMPEACACHbl PALMOHAAbHbIE 06AACTH NPUMEHEHUS
PasAMYHBIX YCKOpPUTEAE! TBePAEHHSA B IPAKTHKE cTpouTeAbcTsa. Kaura B.M. Mock-
BUHA AO HaCTOSIIETO BPEMEHNM He I0TepsAa CBOEH NPaKTHYeCKOH 3HAYMMOCTH.

B 40-e roas: B mpon3soacTBe (eTOHA NPUMEHSAMCH NAACTH(DHMRATOPHI, 4acToO
NpeACTaBAfBIIME COOOM OTXOABI M NOGOYHBIE HPOAYKThI NPOMBIMACHHOCTH. B
CCCP ucnoas3oBarncsk, B OCHOBHOM, Texunyeckue aurnocyasdonatst (ACT) B Bu-
Ae KOHLeHTPaTOB CyAbuTHO-cmprosoi 6apast (CCB). Hauuunas ¢ 1949 r. no Ha-
CTOsijee BpeMsi C IPUMEHEHMEM AMIHOCYAb(OHATOB YAOXKEHO B AeAO GoAee
2 MApA.M® MOHOAUTHOTO 6eToHa u xeAe3o6etoHa u npomusserero Goaee 100 MaH.
T NAGCTH(UUUPOBAHHOTO HeMeHTa. B c6opHOM kere306eToHe MPUMEHAAMCH, B OC-
HOBHOM, KoMmAekchi Ha ocHoBe ACT u anekTpoantos. Vx npumenenne no3BOAMAQ
COKPAaTUTb PAacXOA LiEMEHTa, NOBBICHTb KauyeCTBO ¥ AOATOBEYHOCTb KOHCTDPYKIMA
3AGHUA U COOPYXXEHMH.

B aTu xe roast B psiae o6aacTeil CTPOMTEABCTBA HAYAAM YCHEHIHO NPUMEHATHCA
AoGaBK1-MOAMDUKATOPBI BOSAYXOBOBAEKAloOlIEro AejicTeud. Bnepsbie moanuxaro-
bl 3TOr0 TMNA GbIAM MCIIOAB30BAHBI B AOPOKHOM CTPOMTEABCTBE KaK CPEACTBO CY-
L4ECTBEHHOTO MOBBIIEHUS AOATOBEYHOCTY GETOHHONO IOKDHITHA AOPOT B CypOBbIX
KAMMAaTH4eCKUX yCAOBusX. Takue MOAMPUKRATOPEI ObIAKM C YCIIEXOM NPUMEHEHDI 1P
yCTpolicTse O6AMLOBKYU KPYIHONO MpPUIalMOHHOTO KaHaaa B Cpeaneii Asun. Pabo-
tamu ©.M.Msanosa u M. Cy660TkuHa Gbira AOKa3aHa BOIMOXXHOCTb NOBBILEHMS
MOPO30CTOMKOCTH GETOHOB NPy OTPULIATEAbHBIX TeMiepaTypax A0 -45°C, B Tom unc-
A€ C MCTIOAb30BAHMEM MEAKMX NECKOB, [yTeM BBEAECHMS B COCTaB 6eToHa A0GaBOK-
MOAM(DUKATOPOB BO3AYXOBOBAEKAIOWIEFO AEACTBHA M KOMIIAGKCOB Ha MX OCHOBE.
Coraacio CHuIT 3.09.01-85 npumenenne MoAnb1KaTOPOB paccMaTpuBaeMOro KAac-
Ca 1 CETOAHSA ABASETCH 00A3aTeAbHbIM DY M3TOTOBACHUM OTPaXKAAOMUX KOHCTPYK-
1juit 13 KOHCTPYKLUMOKHO-TENAOM3OAALMOHHBIX AerKux 6eToHoB. B nactosmee spems
MOAMGDUKATOPB BOSAYXOBOBAEKAIOWETO ACHCTBUA YCIEIWHO IPUMEHAIOTCA B PA3ANY-
HbIX 0BAACTSX CTPOMTEABCTBA.

C xonua 30-x roaos B.M.Mockeun u B.[.DBatpakos passuBaiu nHOBOE Hanpae-
AeHue, CBA3aHHOE C Pa3pabOTKOA MOAM(YMKATOPOB HA OCHOBE KPEMHMHOPTaHMeC-

NIRRT

NN

27 NNENE




BETOHBI HA IVIOTHLIX 3AINTOJIHUTEIAX

KMX COAMHEHMH AAS TIOBBIEHUS CTOMKOCTH GETOHA M MCKAKYEHUA BTOPUYHON 3a-
WMTHL KeAe300eTOHHbIX KOHCTPYKImA. Pe3yAbTaThl Aa60paTOpHbIX IKCIIEPUMEHTOB
ObIAM MOATBEPKAEHbI AAHHBIMM IIMPOKUX HATYPHBIX MCHBITAHMHA GETOHOB HA CTEH-
A3X B PailOHax C CypOBBIMM KAuMaTnyeckumy ycaosusmu. O6caeposanme cOopHo-
MOHOAMTHBIX KOHCTPYKumi 4epe3 20 AeT BBIABMAO OTCYTCTBME MX pa3pylleHUA
Pa6oramu B.I.Barpakosa, O.C.Bepumuunon, 3.U. Tyceinosa, E.C. Cuannoin u
Apy™MX GblAa YCTAHOBAEHA BO3MOXKHOCTb MOAYYEHUSA MOAMDUIMPOBAHHBIX GETOHOB
BBICOKOJ CTOMKOCTH, KOTOPBIE B AAABHEHIIEM HALIAM NPUMEHEHHEe NpPH CTPOUTEAb-
CTBe PAA3 YHMKAAbHBIX coopyxkenuit. Kommaekc BbimoAHeHHbIX paboT Aer B OCHO-
By pAAa AOKYMEHTOB IO MPOEKTUPOBAHMIO OGETOHOB BBICOKOA KOPPO3MOHHOM
CTOMKOCTH M MOPO30CTONKOCTH, B TOM uncAe «Ilocobus no mpoexrtuposaumio 3a-
LMTBL OT KOPPO3UM GETOHHBIX M KeAe306€TOHHBIX CTPOMTEABHBIX KOHCTPYKLMIA (K
CHulI 2.03.11-85).

PeayabrarTbt uccAeAOBaHMI BAMSHUSA KPEMHUHAOPIaHMYECKHX COEAMHEHMI Ha AOA-
rOBEYHOCTb 6ETOHA ¥ IPOLECChE €r0 TBEPAEHMS BlepBble OblAk 0600LIEHBI B MOHOrpa-
¢un  B.I.Barpaxosa  «Ilosbuuenne Aoaroseysoctu  GeroHa  AoGaBramu
Kpemuuitoprannyeckux noaumepos» (1968). ITosanee 6biro Takke pa3paboTaso
«PyKOBOACTBO 1O MOAYYEHMIO M TIPUMEHEHMIO KOPPO3UOHHOCTOMKMX GETOHOB ¢
KPEMHMAOPraHMYecKuMU AOGABKAaMM, B TOM YMCAE IPY TMAPOTEPMAABHOH 0O6paboT-
ke» (1974).

B 1985 r. 3a yukA paGoT MO CO3AAHMIO ¥ BHEADEHHUIO B CTPOMTEABCTBO KOMIIO-
3UIMOHHBIX KpeMHuiioprannyeckux marepuaros B.I.Barpakos 6s1a yaoctoen Tocy-
aapcreenHos npemun CCCP.

B ocHoBe paAbHeiimero passutusi pa6oT B 00AACTM HAaNpPaBAEHHOTO PEryAKpo-
BAHMA CBOMCTB LIEMEHTHBIX CHCTEM A€KAAM YCTAHOBAGHHbIE 3aKOHOMEPHOCTH M3Me-
HEHMSL CBOMCTB GETOHHBIX CMeced M TOAyYeHHs GeTOHOB  3aAaHHBIX
CTPOMTEABHO-TEXHMYECKMX CBOWCTB B 3aBUCHMOCTH OT CTPOEHMA MOAMGDHKATOPOB.
Pa6oTbl B 9TOM HanpaBAEHMM MO3BOAMAM OGOCHOBAHHO MOAOHTH K CO3AQHMIO OTe-
YeCTBEHHBIX CYNepnAaCTH(UKATOPOB. DTO SBUAOCH KPYNHBIM AOCTHXKEHMEM B 00-
Aactu MOAMDHMIMPOBAHUA CBOHCTB 6eToHOB. B Konue 70-x ropos B cOApYKecTse C
yueHsiMu uucTUTyT0B Munxumnpoma CCCP — HUMIIM n HUOIIuK 6s1au paspa-
60TaHbI pa3AMyHbIE CYNepPHAACTH(HUKATOPbI AAS PAa3KUXKeHUS GeTOHHBIX CMecel, a
¢ 1978 r. 6bir0 HauaTO ux mpomsimaeHHoe mpoussoAcTo (O.M.Msanos, B.T.Bar-
pakos, B.P.®Qaanxman, Y0.A.Cassuna, C.C.Kanpueros, E.C. Cuanua, H.Q. XKury-
A€B ¥ ApYTHe).

IIpumenenne cynepnaactuuratopos (CII) mo3soAuao B HECKOABKO pa3 cHu-
3UTh TPYAOEMKOCTb (POPMOBAHMS, B PHAAE CAY4aeB MOAHOCTBIO MCKAIOUHTH BHOpa-
U0 MAM 3aMEHMTH €e Ha KPaTKOBPeMeHHOe BCTPAXMBAHME, HAa TPeTh COKPATHUTH
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BETOHBbI HA TIJIOTHLIX 3AITOJIHUTEJISAX

PacXoA TONAMBA M 3HEpruu, A0 25% yMEHbUMTH PAacxOA LeMmeHTa. Boabuine BO3-
MOXKHOCTH DeryAMpOBaHusA BOAONOTPeSHOCTH GeTOHHONM CMecu 06eclednAu MOAY-
yeHye BBICOKONPOUHBIX GETOHOB 6e3 HapalMBaHusA 06BEMOB BBIYCKA 3HEPTOEMKUX
yemenToB Mapok 330 u 600, aHaunTeAbHO pacumpurach 06AaCTh IPUMEHEHHA WIAA-
KONOPTAAHALEMEHTOB M NYIIJOAGHOBBIX NOPTAZHALEMEHTOB.

B nacTosmee BpeMs ompeAeAeHa POAb MMHEPAAOTMYECKOTO M BEWECTBEHHOTO
cocrasa 1emMenTos AAS adderTusHoro npumenenua CII pazauynoro oamnromepHo-
MOAMMEPHOrO cocTaBa. VccaepoBauuamu B 3104 obractu 3auumaruch B.T. Barpa-
xos, B.P. ®arukman, T.E. Tiopuna, A.M.Bosk.

Han6oabwee pacnpocrpanenue B crpane noAyuua cynepnaactudurarop C-3 na
OCHOBe IPOAYKTOB KOHAEHCAUUM HAPTaAMHCYAB(DOKMCAOTHL U (POPMAABAETHAA.

Ha ocHoBanun pe3ayabtaToB mccaeAOBaHmil paspaboranbl «Pekomenpaymuu mo
NPYMEHEHUIO CYNepAacTU(HKATOPOB B NPOU3BOACTEE COOPHOTO M MOHOAMTHOTO
xere3oberona» (asropsi B.I. Barpaxkos, E.C. Cuamna, M.M. Apobsamenxo,
O.M. Usanos, B.B. TI'yces, A.A. Maaununa u apyrue).

Co3panne u OCBOEHME NIPOMBIIIAGHHOTO BBITYCKA CYNeprAacTu(MKaTOPOB NO3-
BOAMAM YCHEUIHO PEmMTh NPOOAEMY MOAYYeHMS I'PYINbl CIEUUAABHBIX BAXYLMX C
BHICOKMMM CTPOMTEAbHO-Texuuyeckumu csoictsamu (BHB). 3tu paborsr nposoan-
AMCh B DaMKaX TOCYAApCTBEHHOM LEAEBOA HAYYHO-TEXHMYECKOJH IMPOFPaMMBl IOA
pykosoactom Toccrposs CCCP (B.H.Eabuun, 10.M.Bunorpapos) n o6weauHsAu
ycuans 60abioit rpynnst cneguasncros Muno6oponst (H.Q.bamasikos), HUMIle-
menta (B.9.X0aosuy, A.M.Amurpues), BHUWMKeresoberona (UI.T.Babaes) u
HUWXB (B.T.Batpakos, B.P.Qarnxman). B 1990 roay ara passutus mponssoAcT-
Ba M npumenenus Hosoro nokoAexns uyementos 8 HUVIKD 6bia cosaan nayuno-
nponssoactsennbui qentp « Crpoiikomnosuty (L.T.Ba6aes, 0.B.Copokun).

AarbHelimee nosbimenne 3GMEKTMBHOCTH TPUMEHEHNS MOANDHLMPOBAHHBIX be-
TOHOB CT4A0 BO3MOXHO 0AAropaps CO3AAHMIO KOMIAEKCHBIX MOAM(HMKATODPOB, CO-
A€pPXKalMX HECKOABKO KOMIOHEHTOB AAf OAHOBDEMEHHOTO  yAyHiieHUA
TEXHOAOTHYECKHMX CBOJCTB GETOHHOM CMecH, (PU3MKO-MEXaHMECKMX CBOJICTB Gero-
Ha M €ro AOATOBEYHOCTH.

[lpumenenne xommaexcHbix A06aBok-mopndukaropos ([IOM) craro peum-
TeAbHBIM WIarOM BoepeA B TexHoaormm Gerona. Hamboaee mmpoxo pacmpocrpa-
HEHHBIM THI KOMHAEKCHOIO NOAM(YHKIMOHAABHOIO MOAU(HMKATOPA COAEPIKHUT
naactudmukaTop (CymepmaacTudUKATOp), peryAATOp mpouecca CrpykTypoobpaso-
BaHMA GETOHHBIX CMECEN M CTPYKTYpOOOPA3yIOlero AEACTBUSA, @ TAKKe, BO3MOX-
HO, ¥ cneuuaAbusie komnoHentol. Cocras IIOM  «mpoekTupyercs» TakuM
06pa3oM, 4TOGbl KOMIOHEHTBI ycuAnBaAu 3(dekr, obecneynBaeMbiit KaXKAbIM 13




BETOHBI HA TIVIOTHBIX 3ATIOJIHUTEAX

HMX B OTA€ABHOCTH, NPMMEHUTEABHO K KOHKPETHBIM YCAOBUAM 3KCHAyaTauuu co-
Opy>KeHMIA M KOHCTPYKUMH.

OaHa 13 npo6AeM COCTOMT B TOM, YTO MOAMGDUKATOPH! MOCTABAAIOTCA CTPOMTE-
AfIM, B OCHOBHOM B XMAKOM BMAE B )KeA€3HOAOPOXKHBIX LHUCTEPHAX, YTO OCAOXKHA-
eT MX IIPUEM U XPAHEHME M He MO3BOASET NPUMEHATh NPH HeGOAbWAX ofbemax
pabor.

B HUMXKB 6bia paspaboran cnocol coBMeujeHMsl OPraHUYECKUX COEAMHEHMUI,
B TOM YMCAe KPEeMHMAOPraHHYECKMX OAUTOMEPOB, C IAEKTPOAMTAMHU-YCKOPUTEAAMH
TBepAeHUA GETOHA M MOAYYEHMA KOMIAEKCHBIX MOAM(UKATOPOB B BMAE NODOLIKO-
06pa3HOTO BOAOPACTBOPUMOTO MAM BOAOpa3basasemoro npoaykra. [IQM aroro ti-
na 06Aapai0T NOAKMGMYHKIMOHAABHBIMU CBOMCTBAMM: NAACTHOHUUMPYIOT GeTOHHYIO
CMECh, TIOBBIWAIOT MOPO30- ¥ KOPPO3UOHHYIO CTOAKOCTH M MAOTHOCTH GeToHa pa3-
AMYHBIX COCTaBOB M YCAOBMIi TBEPAEHMA C MCHNOAb30B3aHMEM INOPTAGHALEMEHTOR
Pa3HOTO MMHEPAAOTrHYECKOIO COCTaBa, CHUXKAIOT €r0O IPOHUIJAEMOCTb, HOBBIMIAKOT
3aluTHblE CBOMCTBA GETOHA MO OTHOWIEHMIO K apMaType, PETYAMPYWT CKOPOCTb
TBEpAEHUS 6ETOHA M MOBBIUIAIOT €r0 KOHEYHYI0 NPOYHOCTD.

Ha ocHose BbINOAHEHHBIX paGOT M aHaAn3a pesyaptaToB BHeppenua I[IQM s
npakTuKy crpouteabctsa B 1983 r. paspaborannt «Pexomenaanuy no npumMeHeHuIo
10An(YHKLMOHAABHEIX MOAMDHKATOPOB Ha OCHOBe cynepnaacTuduraropa C-3 npn
M3TOTOBAGHMM MOPO30CTOMKMX GETOHOB M3 BHICOKONOABMKHBIX M AMTBIX GETOHHBIX
cmeceit» (FO.M. Wsanos, B.I.Barpakos, H.K. Poszenraap, W.I. Mereanypi,
B.P. @aauxman u apyrux). «Ilocobue no npumenenno xumudeckux A06aBok npu
NPOM3BOACTBE COOPHBIX JKeAe300€TOHHBIX M3AEAMA M KOHCTPYKIMHA®, COCTaBAEH-
noe 8 passutne CHull 5.09-83, perramentnpyer npumenenne okoaro 80 Tunos xom-
IAEKCHBIX AOOABOK-MOANGDUKATOPOB.

B konie 80-x roaos 8 HUVKD 6bian Havatsl paboThl IO CO3AAHMIO KOMIIAGKC-
HBIX MOAU(MKATOPOB MHOTOLEAEBOTO HAa3HAYEHNMS HA OCHOBE MMKDOKpeMHe3eMa.

B 90-e roabt paspaboTanbl KOMIAEKCHBIE MOAK(DMKATOPbI HOBOTO IOKOAECHHS HA
OpraHOMMHEPAABHON OCHOBE (TOprosas mapka « Moaudukatop 6erona MB-01») —
nopowKoo6pasHeie NIPOAYKTH, COAEPIKalMe MUKPOKPEMHE3EM, CylepuAacTHpMKa-
TOp ¥ PEryAATOp TBEPAEHWS, C PMMEHEHUEM KOTOPHIX CO3AAHBI GETOHDBI BBICOKMX
3KCIAYaTAUUOHHBIX CBOWACTB, B TOM Y4CAE M3 GETOHHBIX CMeCeH BbICOKOMOABUIKHOM
M AUTOJ KOHCHCTEHIMM HA OObIYHOM nopTAaHAuemente Mapkyu 400 npu pacxoae A0
500 kr/M u o6blynbix 3amoAHutersx u3 teepablx nopoa (C.C.Kanpuenos,
A.B. Mestudeana npn yuactun ©.M. Usanosa u B.I'. Barpakosa).

IIpyu 3TOM 6bIAM AOCTHTHYTHI CAeAyIOLMe 3(b(heKThL: OAYYeHHe GeTOHA KAaCCa IO
IpOYHOCTH Ha ckaTue B60 u Bbiule; NOBBILEHME BOAOHENPOHULAEMOCTH BETOHOB AO
mapku W16 u Bbille; MOBbillieHe KOPPOMOHHON CTOHKOCTH (K CYAb(ATHOH, XAOPHA-
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BETOHBI HA IIJIOTHBIX 3AITOJHUTEJIAX

HOM arpeccuy, BO3AefcTBMIO cAabbix xucaoT npu pH23) m MoposocroiikocTs
(F>1000); yayumeHnne mepekauuBaeMOCTH ¥ COXPAHAEMOCTH OGETOHHBIX CMecei, No-
BbIlIEHNE MX CTAOMAMBHPYIOUMX M BOAOYAEPKMBAIOUMX CBONMCTB. B akcnepuMeHTaAs-
HOM NOPAAKE OAY4YEeHbl MEAKO3EpPHHUCTbIE 0eTOHbI mpouHOCThI0 GoAee 200 MIla.

B Hacrosumee BpeMA OpraHu30BaHO MPOM3BOACTBO HOBBIX PAa3HOBMAHOCTEN Op-
raHomuHepaAbHOro moauduraropa cepun MB-C, B kotopom a0 90% Murpokpem-
He3eMa 3aMelieHo 30A0M-yHoca. Ha ocHOBe pesyAbTATOB MCCACAOBAHMH M
NPAaKTHYECKOTO NPUMEHEHMA MOAM(DUIMPOBAHHBIX GETOHOB pa3paboTaHbl TeXHMYE-
CKME YCAOBMA Ha MoAudukaTopsl Mapok Mb-01 u Mb-C.

BeTonbl ¢ mpumeHeHueM OpraHOMuHEpaAbHbIX MOAU(MKATOPOB, O6Aapaiouye
BBICOKMMH 9KCIIAYAaTALMOHHBIMM CBOACTBAMM, OBIAM YCHEWIHO IIPUMEHEHBI DU BO3-
BEACHMM PSIAG YHMKAABHBIX OOBEKTOB.

B 1999 1. 3a paspaGoTky u BHEApeHME GETOHOB BLICOKOIO Ka4eCTBa M AOATOBEY-
noctu corpyasuky HUMIKDB B.l.Barpakos, A.M.3sespos, C.C. Kanpueros,
10.B. Copoxun, B.P.Qarukman u A.B. Ileiincdersp yaoctoenst npemun Ilpasy-
TeabcTBa Poccuiickoit Qeaepanun.

HossiM nepcnexTusubiM Hanpasaenuem paspaborku IIOM c nosbierubMu mo-
Tpe6UTEeAbCKMMM CBOACTBaMM, KOTOpOE B HACTOsljee BpeMA pA3BMBAETCH B
HUWXB, asasercs MoauduLupoBaHue CyneprAacTHPUKaTOPOB OCPEACTBOM BBE-
A€HMSL B MX COCTaB ()ParMenTOB MHOM NPUPOABL VccAepOBaHMSA IOKA3aAM HIMPOKME
BO3MOKHOCTH XMMUYECKOTO MOAM(UIMPOBAHUA CBOACTB OAMrOMEPOB M HATIPABAEH-
HOTO M3MEHeHUA TakuM 006pa3oM CBOWCTB LieMeHTHbIX cucTeM. Moandunnposanne
CHCTEM OAMTOMEPAMM PAa3AMYHOTO COCTAaBA M CTPOEHHS NO3BOAAET PETyAMPOBATH
NPOLECCHl TMADATALMA M CTPYKTYPOOOPA30BAHMA KAMHKEPHBIX MHHEPAAOB M TOPT-
AGHALIEMEHTa, TEXHOAOTMYECKMUE CBOJCTBA GETOHHON CMeCH M (M3NKO-TEXHUIECKHUE
CcBOJCTBA 6ETOHa, B TOM YMCAE €10 AOATOBeyHOCTb. B konme 80-x roaos Gulan pas-
pa6oTaHbl ¥ BbINYLWEHB! MOAMGUIMPOBAHHBIE CYNepnAACTU(PHUKATOPE MHOTOLEAEBO-
ro nasnayenus (B.I. barpakos, A.M. Boek, B.P. Qarnkman).

CeroaHs B COAPYXXeCTBe CO CMeLMAaAMCTaMM BHeUHeIKOHOMMYECKOH accouua-
unn «Iloaumop» (H.®.Bawasikos, A.S.Baiinep) B 06aactn MoancduraTopos 6ero-
Ha CO3AaHbl IUOEPNAACTH(MKATOPHI» HOBOTO MOKOAGHMA HAa OCHOBE
NOAMKapGOKCHAATOB CAOKHOIO MOAEKYAAPHOTO AM3aiHA.

HUMXEB paspa6oran TOCT 24211-91 «AoGasku ars Geronos. Obume Texuu-
yeckue tpe6osanus», (B.I. Barpakos, E.C. Cuanna, ®.M. Usanos, A.B. Aaroii-
Aa, B.P.®aruxman, B.A. Vcos, U.M. Apobsawenxo, O.E. Kopoaesa) cosmecTHO ¢
COTPYAHMKAM} ADYIMX OpraHM3amuii.

B cBasu ¢ Tem, 4TO y pasHbIX MCCAEAOBATEAE! M NPOU3BOACTBEHHUKOB IOAXOA
K oOLeHKe 3(dekTuBHOCTH MOAM(UMKATOPOB pasanyeH, Obia paspaboran [OCT
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30459-96 «Aobasku ars Geronos. Meroast onpeaeaenus adpdextusroctn». O co-
AEPXKHT IepedeHb Onepawyui Npyu ycTaHoBAeHMH 3(PeKTHBHOCTH A06aBOK-MOAMDY-
KATOPOB ¥ NepedeHb CBOMCTB, KOTOPble AOAXHBI ObiTh ONPEAEACHBI IIPH
MCIIOAB30BaHMK B GeTOHE M pacTBOpe.

AanHpie IO COCTaBY ¥ CBOMCTBAM Pa3AMYHBIX MOAM(DUKATOPOB, CIOCOOBI M 06-
ACTH MX IPUMEHEHMA B CTPOMTEABCTBE, YCAOBUA TPAHCIOPTMPOBAHUA M XPaHEHMH,
a TaKXe TeXHUKO-IKOHOMMYECKME IIOKA3ATEAN C YKA3aHUEM 3aBOAOB-M3TOTOBUTEALH
npeacrasAetst B pazpaborannom HUVIKD crpouteasnom kararore (CK-4) « Xumu-
yeckue AOGaBKM AAsL GETOHOB M CTPOUTEABHBIX pacTBopoB» (1987—1990 rr.). Cocra-
sutean Kararora — B.[. Barpakos, B.P. Qaauxman, H.H. Xa3osa, A. ). Bosk.

B 1990 r. Beimaa monorpagms B.T. Barpakosa «Moantuuuposasinbie 6eToHb1» ,
B KOTOPOJ PacCMOTPEHBI TEOPETHYECKHE OCHOBbI MOAM(MKALMM GETOHOB, CBONCT-
Ba MOAM(MKATOPOB, MX KAaccudUKalMi, OCHOBHbE MPUHUMILI IPUMEHEHHS U MO-
Kd3aHa TEeXHMKO-9KOHOMMYecKad IPPEKTUBHOCTb MX HUCIOAB3OBAHMA B
CTPOMTEABCTBE.

B 1998 r. BbuumAo Bropoe u3aaHme MoHOrpaduu TOro xe asropa «Moanduiu-
posanHbie GeToHbl. Teopust ¥ NpakTMKa», B KOTOPOE, KpOME OGHOBAEHHBIX CBEAE-
HUMHA, DPEACTAaBAGHHBIX B IE€pPBOM M3AAHMM KHUFM, BOIIEA oémnpﬂmﬁ
CTATUCTUYECKUI MaTepyar, MOCBAWEHHBIA MOAMDHMKATOPAM-PEFYAATOPAM CXBATbI-
BaHMA ¥ TBEPAEHMS GeTOHHOK cMecy 1 GeToHa, MOAUMUKATOPAM BO3AYXOBOBAEKA-
OLEro 1 meHoo6pa3yoWero AeHCTBUA, NPUMEHSAEMBIM B TEXHOAOTMM TAXKEAOIO,
AETKOTO M MEAKO3ePHMCTOrO 6eTOHOB, MOAM(MKATOPAM CHEIMAALHOTO Ha3Hauye-
Hus — GuonmuAHOro, MHrUOUpYyOWero, pacumpsiomero Aeictsua. OTAeAbHas raa-
Ba NOCBsAIIEHA pa3paboTKe NAACTU(GUUMPOBAHMUA GETOHHBIX CMeCeil Ha CMEWaHHbIX
M CNELUAABHBIX BSKYIIUX.

B MoHorpaguu 3HaYMTEABHO paCLiMpeH MaTepuaA 06 ONbITE NPUMEHEHUS pas-
AM4HBIX 6ETOHOB B NPAaKTHKE CTPOMTEABHOTO NPOM3BOACTBA B Poccuu u 3a pyGe-
JXOM, ONPEAEAEHBI IePCTIEKTUBHbIE HANPABAEHNS AGABHEHIIEr0 Pa3BuTui Pabot mo
3TOMY NPMOPUTETHOMY HAMPABACHMIO CTPOUTEABHOTO MaTePUAAOBEAEHMS, 8 TAKXKe
1O MPOEKTUPOBAHMIO COCTABOB TAXKEAOTO 4 AETKOTO OETOHOB Pa3AMYHOrO Ha3Haue-
HUS M T.A

AAsi permoHOB, B KOTOPBIX CYIECTBYeT HEAOCTATOK KPYNHOTO 3alOAHUTEAS,
6bira pa3paboTaHa TeXHOAOTHMS NPOM3BOACTBA MEAKO3EPHHMCTHIX (necyaHbix) Geto-
HoB. B pewenne 3101 npobaembl 60AbLION BKAAA BHecAu uccaepoBanua V.M. Kpac-
Horo. B 1966 r. 6biaa m3pana «MHCTPYKUMA MO IPUFOTOBAEHMIO M NPUMEHEHUIO
necyaHsix 6eTOHOB», B KOTOPOH Gbiau o6o6wennt nccaeaosanus HUMIKD u paaa
Apyrux oprauusanmid. B 1977 r. 6bira u3paHa Hosas pepakuua «VMucTpykumm no
NPUIOTOBAEHUMIO MeAKO3epHUCTIX (mecyanbix) Geronos» (CH-488-76), B cocrasae-
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BETOHBbI HA IUVIOTHbLIX 3ATIQJIHUTEAX

Huu KoTopoit npuunmaan yvactue .M. Kpacusii, AJA. Leitaon, A.A. Marnunua
u FO.M. Baxenos (MUCH um. Kyii6oimesa). B xauecTse npumepa ycremHoro npu-
MEHEHUS MEAKO3epPHUCTHIX GETOHOB CAGAYET MPUBECTH CTPOMTEABCTBO B3AETHO-NO-
CaAOYHOM MOAOCHI AASE IpHeMa TAXKeAbIx camoreroB B I. Ilesex a Yyxorke.

Vuensie HUVKD 3annmarnch Takxe crneumarbHbiMu Geroxamu. Cyujectses-
HbI BKAAA B pelieHue npoOAeMbl 3aWUThI OT PAAMOAKTUBHBIX BO3AEHCTBHUI BHECAM
pa6otsl A.E. Aecosa — asropa kunrn «Tsixeavie rnapathbie Gerorsiy (1956 r.).

B nmocaeayoupme roabl cneumarbubiMu Geronamn 3amuMaiuch K.H. Kum,
3.A. Cmeaprep, AJ. Connosa. ViMu 6birn CO3AaHBI PAAMOIKPAHUPYIOLIME A IACK-
TPONpPOBOAsLME GETOHBI M paspaboTaHa TeXHUYECKasds AOKYMEHTALus IO MX M3ro-
TOBAEHMIO M MPUMEHEHMIO.

C 1990 no 1992 r. cnenuaancret HUMIKD 3anumasnce cospanmem m BHeApeHu-
€M TEXHOAOIMY CMELIaHHbIX TOHKOMOAOTBIX MHOTOKOMIIOHeHTHbIX HemenTos (TMII)
C MCIOAB30BAaHMEM BOAOPEAYLMPYIOLMX A00aBOK. BblAM MCCAeAOBAHBI 26 pa3HO-
BMAHOCTEH MMHEPAAbHbIX AODABOK, B TOM YMCAE M TaKHe, KOTOpbIE paHee He MpH-
MEHSIAMCh TPH TNPOU3BOACTBE LieMEHTOB. PaGOThl BBIIOAHAAMCH KOMIAEKCHO,
BeAymMy McnoAnnteasimu 6bian B.A. Boicouknii, B.1O. lamka, H.H. Kynpusnos,
C.A. TToamasosa u Ap. (pykosoaureab npoexkta A.A. Maanununa). Crparerniecku-
mu naprepamn HYMXKD npu paspaborke npoexra 6pian HUMIement u uement-
Hble 33BOABI, OCYUIECTBASIOWIME BBITYCK OMBITHO-MpOMbiAeHHbIX maptuit TMII,
KoTOphie 6biAM McnbrTanbl Ha 3aBoaax JKBY. Ha ochose atux pabor 6biau paspa-
6otaupt TY 573820-00284339-93.

B TeueHme MHOIMX A€T B MHCTMTYTE BEAUCH PaGOThI IO MCIOAb30BaHMIO B GeTo-
Hax 30A0mAaKoBbIX 0Tx0A0B TALl, Dtumu paboramm pykosoanr B.M. Measeaes
cosmecto ¢ A.M. Aapuonosbim n A.H. Baxpywesoir. Vimu Gbia paspaboTan psa
OCHOBOMNOAATAIOWMX AOKYMEHTOB: «PexoMeHpalmu no npumeHennio B 6eronax 3o-
ABI, LIAGKA ¥ 30AOMIAAKOBOI CMECH TeMAOBBIX 3AekTpoctanumiy (1977 u 1986 rr.),
T'OCT 25592-83 «Cmech 30A0IAGKOBas TEMAOBBIX 3AEKTPOCTAHINA AAS 6eTOHA» M
TOCT 25818-91 «30aa-yHoca TENAOBBIX 3AEKTPOCTaHIMA AAA GeToHos». B paspa-
6OTKe 3TMX AOKYMEHTOB ydacTBoBaAu muorue cnemyarnctst HUVIKD u apyrux Ha-
Y4HO-MCCAEAOBATEABCKMX M y4eOubix nucruryros CCCP.

DKoAOraMM yCTaHOBAEHO, YTO MHOIME TeXHOIeHHbie KPYMHOTOHHaKHBIE OTXO-
Abl, IOAYYAEMbIe B PE3YABTATE CKUFAHMS PA3AMYHBIX BUAOB yTAeil (30Abl, WAAKH)
W [IpUMEHSIEMbIE DY M3TOTOBACHMM BAXKYIIMX ¥ OETOHOB, COAEPIKAT TOKCHYHDIE TA-
JKEAblE ¥ PEAKME IAEMEHTbI ¥ KaHIIePOTeHHble BEIECTBA B KOAUYECTBAX, 3HAUUTEAD-
o npesbuuaoumx [TAK (mpeaeAbHO-AONYCTHMbIE KOHIEHTPAUMM) AAS PA3AMYHBIX
cpeA.. B cBsi3u ¢ 3TMM u3yyaauch He TOABKO TEXHMKO-9KOHOMMYECKME NOKA3aTeAU
ncnoab3opanua 304 TDIl B Geronax, sBAsIOMMXCS HanGOAEe MACCOBLIM OTXOAOM,
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EETOHBI HA ITJIOTHLIX 3ATTIOJIHUTEIAX

HO ¥ 9KOAOTO-TMTMEHMYECKHME CBOMCTBA KK OTXOAOB, TaK ¥ 6ETOHOB Pa3AMYHBIX BY-
AOB, IIOAYYAEMBIX C MX MCIOAb3OBaHMeM. DTu pabotsl mposopnaucs 8 HUMKD
A.A. Maaunnnon n T.I1. He6abikunoOl.

[Ipyu nmomnbiTke BHIAGAEHNA MHOFMX TOKCHYHBIX SIAEMEHTOB U3 6€TOHOB, AdXe IpH
copepkaHum 30a B Koanyectse 300 Kr/M® BBIACHMAOCH, YTO OHM AMGO MOAHOCTBIO
orcytcrsosasn nan 6piam Hmxe [TAK ars pasamunbix cpea. Ha ocnose atux uc-
CAeAOBaHMI ObIA CAEAAH BBIBOA, YTOMHOIME COEAMHEHUS, COAEpXKALME TOKCHYHbIE
3AEMEHTHI (B OCHOBHOM, TSXEAble METAAABI) HAXOAATCA B GETOHE B HEPACTBOPHUMOM
COCTOSIHMM (KpOMe IIeCTMBAAEHTHOTO XPOMa), ¥ MO3TOMY GETOHbI MOXHO OTHECTH
K 3KOAOTMYECKM YMCTBIM CTPOMTEABHBIM MATepHaAaM, BHINOAHSIOWMM POAb A€TO-
AokcukanToB. TakuM 06pa3om, OBIAO BBIIBAEHO HOBOE, BECbMA MOAOXKHMTEABHOE
CBOWCTBO 1leMEHTHBIX 6ETOHOB AASl YTMAM3ALUM KPYIHOTOHHAKHBIX TEXHOTEHHbIX
orxopos (30a T3II).

Hauarst pa6oTsl 10 CO3AaHMIO HAYYHON KOHLEMMM U3TOTOBAEHNUS HOBBIX BUAOB
MaAOKAMHKEDHBIX # OECKAMHKEDHBIX BSKYW[MX Ha OCHOBE B3aUMOCOYETaeMblX
(«ApYXECTBEHHBIX») TEXHOTCHHBIX OTXOAOB, YCHAMBAIOUIMX MX T[MADATalLMOHHbIE
csoiicTea (cunepretudeckuit acdexr). Ha aroit ocnose A.A Maaununa, T.A. Vxo-
sa u T.IL Ile6abiknua paszpaborarn HOBBIA BuA TMAPaBAMdeckoro Bsxymero 3I'1[B
(30r0TMICOLIEMEHTHOE BSKYIlee), Ha KOTopoe OblA MOAYYEH NaTeHT. JTO Hampas-
AEHME MUCCAEAOBAHMA HAaXOAMTCA HA HAYaABHOM CTaAuMM M TpelyeT NPOAOAXKEHME
paboThl, Tak KaKk NO3BOASET B NEPCHEKTUBE PEllaTh LEAbIA PAA KOAOTHYECKMX
npobaem: pecypcoctepexxenne npPUPOAHOTO ChIpbf, YTMAM3ALMA OTXOAOB M OCBO-
6OKAEHME 3aCOPEHHON 3eMAM, IHEproclepexkenye 1 T.A.
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BETOHbBI HA IIOPUCTBIX 3AHOAHI/ITEA5[X

AHaaAn3 MMpOBOJ HPaKTHKM CTPOUTEABCTBA NOKA3BIBAET, YTO C KAXKABIM TOAOM
BO3pacTaeT NOTPEOHOCTh B TAKOM YHMBEPCAABHOM CTPOMTEABHOM MaTepuaie, Kak
Aerkue GEeTOHBI Ha MOPUCTHIX 33aMOAHMTEAAX.

AoAruit nyTh CTaHOBAeHMA AeTKMX GETOHOB M KOHCTPYKLMIA M3 HMX YBEHHYAACHA
B Poccum BmevaTAfIOmMMY ycIeXaMu: CO3A3HA NPOMBIAEHHOCTb IO NPOU3BOACT-
BY MOPUCTBIX 33aNOAHUTEAEH, pa3pabOTaHa CUCTEMA HOPMATUBHBIX AOKYMEHTOB, Ofl-
peAeAsiolux TPe6OBAHMA K AerKMM GETOHaM M METOAbl pacyera KOHCTPYKLmil u3
HMX, pa3paboTaHa NPOEKTHAA AOKYMEHTAyus HAa KOHCTPYKLMM MAcCOBOTO IIpyUMe-
HEHMS B 3AGHMAX PA3AMYHOIO HA3HAYEHMS MOCAE NPOBEAEHMA MX BCECTOPOHHUX HC-
OBITAHMA TIPM HAarpy3kax pPa3AMYHBIX BMAOB M BO3AGHCTBMAX CpPeA PasAMuHON
CTeNeHH arpecCUBHOCTH, CO3AAHBI CHELMAAM3MPOBaHHbIE NPEANPUATHA IO BLILYCKY
AeTKOGETOHHBIX KOHCTPYKILMMA, B NEPBYI0 O4ePEAb, AAS SKMAMWHOTO CTPOUTEABCT-
Ba. O6beM npon3soACTBa KOHCTPYKumit n3 Aerkux Geronos 8 CCCP aocturaa
28 man.M B TOA M 6bIA 3HAUMTEABHO GOAbIIE, YEM B APYIMX CTPaHAX MUpA.

OcHoBaTereM WKOAbl TEOPUM U NPAKTHKM AeKOOETOHHOTO CTPOMTEABCTBA MO
npasy ssaserca npodeccop H.A. ITonmos. Havaro pa3suTusi TeXHOAOIMM AETKMX
6eroros Ha nopuctbix 3anoanuteasx B8 CCCP u npusAeyenue X B CTPOUTEABCTBO
KaK 3((EKTUBHBIX CTPOUTEABHBIX MaTepUaA0B B 30-e TOABI OBIAO HENOCPEACTBEHHO
CBA33HO C BHIXOAOM B CBET ero ocHosomoAaraommx pabor «Temasui GeToH»
(1931 r.) u «IIpoussoacTeenHble GakTOpsl MPOYHOCTH Aerkux Geronos» (1933 r.).

[lepsbie MCCAEAOBAHMA MO TEXHOAOTMM NMOAYYEHMS MOPUCTHIX 3AMOAHUTEAEH
Aerkux 6ETOHOB Ha MX OCHOBe OblAu HayaTsl B ['OCyAapCTBEHHOM MHCTUTYTE COOPY-
xenuit (IVIC) 8 1930 r. B.B. Koctbipko. 3aech npoBoauAuch paboTsl IO MOAyYe-
HUIO WeGHEBMAHOTO NOPUCTOTO 3aMOAHMTEAS U3 O00XKKEHHOM TAKHBI, Ha3BAHHOTO
NepBOHaYaAbHO «MCKYCCTBEHHBIM NEM3MTOM». BbIA mOAydeH mopucThii mebeHs c
HACBIHOM MAOTHOCTbIO 500—700 Kkr/M?, KOTOPbIA CTaAM HAa3bIBATh ¢KEPAM3HTOM)Y.

B AaabHeiem pa3paGOTKO/ TEXHOAOTMHA NPOM3BOACTBA MCKYCCTBEHHBIX NOPU-
CTBIX 3ANMOAHMTEACH AASL AETKOrO 6eTOHa, B NEPBYIO. OYepeAb, KepaM3uTa, MCCAe-
AOBaHMAMM M HOpMMpOBaHueM ux csoicts npu yyactun HUVIKD sanmmarncs
BHUUCrpom, HUWMKepamsur, MUCU, HUMCMMU (r. Kues), YparHUWcrpoii-
NPOEKT.

[epsrie nccrepoBanus Aerkux GeTOHOB B MHCTHTYTe OblAM HauaThi B 1931 1.
B.M. Mockeusbiv u A.B. Tepsepom. Onm nccaeposarn Kepamsnto6eton u 6etou
Ha AMTOMAHON mem3e (meM306eToH) Mapok mo mpoyHoctn Ha cxkatne M50-M75.
BriA0 ycTaHOBA€HO, YTO Takue Aerkue GeTOHBI C YCIEXOM MOTYT IPUMEHSATHCH B




BEETOHBI HA ITIOPVICTBIX 3ATTIOJTHUTEJISIX

JKeAe300eTOHHbIX KOHCTPYKIUAX, TaK KaK MMEIOT HEOOXOAMMYIO IAOTHOCTb U 06ec-
NeYMBAIOT 3aILUTY CTAABHON apMaTypel OT KOPpO3uu.

C 1952 r. pa3paboTKOil TEXHOAOTMHA M3TOTOBAEHUS U U3YYEHUEM CTPOUTEABHO-
TEXHMYECKUX CBOHACTB AETKMX OETOHOB Pa3AMYHBIX BUAOB M HA3HAYEHUS, YAydile-
HIMEM UX CTPYKTypBl M ITIOKa3areAeii kavectsa 3anumaacs B HUMXKB
I.A. Byxesud. B 1962 r. noa ero pyxosoactBoM 6biaa co3pana rabopatopus Aer-
xux Geronos u xouctpykumi. C 1980 r. raboparopmesi pykosoaur npodeccop
W.E. Ilyrases. B 1997 r. ary aa6oparopmio Bo3raasua B.H. dpmaxosckuit.

3a KOpOTKMif CPOK B Aa60PAaTOPHM AerKMX GETOHOB M KOHCTPYKUMiA chopmupo-
BAACA CTa6MABHBUT PaBOTOCHOCOOHBIA KOAEKTUB HAy4HBIX COTPYAHMKOB: A.A. Es-
aokumos, AIL. Kuceaes, JA.A. Ilonacioxenkos, F0.M. Pomaunos, B.B. Cricoes.
B 1963 r. Boiwan B cBet mepeble Monorpaduu, B Tom uncae «Kepamsuroxeaesobe-
tou» I'A. Byxesnya u H.A. Kopnesa. C cepeantnt 60-x roaos B raGopatopun cta-
Au paGortats HayuHbie coTpyanuru-texnororn P.K. XKurtkesuu, A.C. 3acrascxkas,
AWM. Kapnukosa, I.II. Kypacosa, A.A. Makeesa, W.I1. Mewepsikosa, U.C. Xaii-
MOB, a c Hayaaa /0-x ropos — B.M.Casun u B.H. Jpmakosckuii.

[TepBbiM OCHOBHBIM HAayYHBIM HaLipaBAEHMEM PaGOTHI CTAAO COBEPIIEHCTBOBAHME
TEXHOAOTH} KOHCTPYKIMOHHO-TENIAOM3OAALMOHHBIX AeTKMX OETOHOB C LEABI) CHU-
JKeHUSA MX IAOTHOCTHU (IIpM COXpaHeHuu TpebyeMON MPOYHOCTH) U YAYYLICHUS Ten-
A0U3MYECKMK CBOMCTB. Dra mpobreMa CTara BeCbMa aKTYaAbHOW B Hauare 60-x
rOAOB, KOFAA Ha4aAOCh MacCOBOE CTPOMTEABCTBO 3AaHMI PAa3AMYHOrO Ha3HaYeHMA
C HAapY>KHbIMM CTEHaMH M3 OAHOCAOMHBIX COOPHBIX KPYIHbIX OAOKOB MAM IAHEAEH,
M3rOTOBASIEMBIX M3 AeTKux GeTOHOB Ha MOPUCTHIX 3anoAnureAsx. [loaysenue xe-
paM3uTOGETOHA CAMTHOI CTPYKTYPBI ¢ He06X0AuMO# naoTHOCTSIO 9001000 kr/md,
npu KOTOpOi obecneynBaroch Obl TpebyeMoe HOPMaMU TOTO BPEMEHN CONPOTUBAE-
HMe TemAomepeAdye OAHOCAOMHBIX CTEH NIPU IKOHOMMYECKM LieAecOO6pa3HOi TOA-
WuUHE, He MPEACTABASAOCH TPAKTHYECKM BO3MOXHBIM M3-32 OTCYTCTBUMA 6a3sl
IPOM3BOACTBA AETKMX MOPHUCTHIX NeckoB. IIpK HachINHOM NMAOTHOCTH BBITYCKAaeMO-
rO B Te TOABI KePaM3UTOBOTO rpasus, pasuoit 500—600 kr/m’, ucnoas3osanue B xa-
YECTBE MEAKOTO 3a[IOAHMTEAS OOBIYHOTO CTPOMTEABLHOTO IeCKa IPUBOAMAO K TOMY,
YTO NAOTHOCTh KOHCTPYKUMOHHO-TENAOU3OASALUOHHOTO KepaM3UTO6eTOHa CANTHOM
CTPYKTYpbl HaXOAUAACh B mpeaeAax 1350-1450 r/m’.

OTKa3 OT MCIOAB30BaHUS MEAKOTO 3aNOAHMTEAR (Iecka) B Takux GeTOHaX 3a
CYeT MOPU3ALMM UX TEXHMYECKO/ NEHON (KepaM3UTONeHOOEeTOH) MAM ra3oM (Kepam-
31TOra306€eTOH) O3BOAMA PELIMTb BECbMA AaKTYdAbHYIO HA TOT MOMEHT BPEMeHM 3a-
aady. A.H. Knceres pazpa6orar TexHOAOIMIO NPUIOTOBAEHUA TaKux Geronos. [Ipu
yuactnu A.A. Kyapsisuesa Gbian OIpeAeA€HBI #X OCHOBHbIE CTPOUTEABHO-TEXHUYEC-
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EETOHLI HA NMOPUCTBIX 3ATTOJHUTEJIAX

KHe XapaKTePUCTHKM M pa3paboraHa HeOOXOAMMAS HOPMATMBHAS AOKYMEHTAIMA.
Beiuina 8 cser monorpadmst A.H. Kucenesa u A.A. Kyapssuesa «Ilopusosanmblii
xepamsurobeTon» (1967 r.). MiccaeroBaHus KepaM3uTOMEHOGETOHOB M KepaM3UTO-
raso6eronos Gbian npoporxennt M.C. Xaitmoswim, A.C. 3acaasckoit u B.J. Casu-
HbIM.

B pe3yabTare Aerkue GeTOHBI 3THX BUAOB C HEOOGXOAMMBIMM HA TOT HEPHOA Bpe-
MEHU TENAOTEXHHYECKMMU KAYeCTBAMM WIMPOKO UCIIOABIOBAAMCH HA IPEATIPUATHAX
CTPOUTEABHOM MHAYCTpuM: KepamautoneHoGeron — B Vikescke, [lepmu, Pasany,
Bockpecencke, Opexoso-3yese, a kepam3urorazoberon — B Yxre, ApxaHreabcke
u SkyTun.

OaHaKO BOIPOC MPOU3BOACTBA AETKMX MOPUCTHIX MECKOB AAS KOHCTPYKIMOHHO-
TENAOM3OAAUOHHBIX ACTKUX GETOHOB CAMTHOM CTPYKTYDPBI OCTABAACSH BeCbMa aKTy-
aAbHBIM. Bbicokas crenenb nopusaimuu 6ecrnecyaHpix KepamM3UTOOETOHOB IIPHBEAA K
YBEAMYEHNIO TPe6yeMOro pacxoAa LEMEHTa ¥ CYLW{eCTBEHHOMY IOBBILEHMIO MX Ae-
dopmMaTHBHOCTH (MOAYAb ympyroctn nonmsmaca muuumym Ha 20%). Becbma 3a-
TPYAHUTEABHO ObIAO O6ecleynTh CTaOMABHOCT, NOPU3aUMu GETOHHBIX CMeces
TEHO} MAM Ta30M B 3aBOACKMX YCAOBMSIX M3TOTOBAEHMS CTEHOBBIX M3AEAMA M KOH-
CTPYKIMIA M, COOTBETCTBEHHO, TPYAHO ObIAO 06eCIeynTh MX OCHOBHbIE IKCIAYaTa-
UMOHHbIE XaPaKTePUCTHKH,

B pesyabTaTe 06beMbl IpuMeHeHus KepaM3uTOneHo6eTona 1 Kepam3uTorasobe-
TOHa cTaau cokpamarscs. lllupokoe pacnpoctpanenue moAyYMA TAKON BHIHYXKACH-
HbIAl TEXHOAOTMYECKMH MpyeM — MPUMEHeHMe B KauecTBe MEAKOIO 3allOAHMTEAA
BBICOKOTENAONPOBOAHOTO MAOTHOTO MPUPOAHOTO MECKA B OrPaHMYEHHOM 06DbeMe
NpYU YMEPEHHON MOPU3AIMM PACTBOPHON YACTH BO3AYXOBOBAEKAIOWMMU AOOABKAMMU
(o6bem Bo3ayxoBoBAeueHnust He Goaee 12%). VickawoueHne cOCTaBUAM KOHCTPYKLU-
OHHO-TENAOU30AAIMOHHBIE LIAAKONEM306€TOH Y [IePAUTOGETOH, T.K. 3AECh HMEAACh
BO3MOXHOCTb NOAYYEHMA ¥ MPUMEHEHMs, COOTBETCTBEHHO, UIAAKOIEM30BOTO M
[ePAMTOBOTO IIECKOB B COYETAHUM C KPYIHBIMM 3aTIOAHMTEASMM TeX JKe BUAOB.

B 70-80-x roaax KOAAEKTMB HAayYHBIX COTPYAHMKOB-TEXHOAOTOB AabopaTopun
noa pykosoacteom I.A. Byxesuua, a zarem ML.E. Ilyrasesa (P.K. JKutkesny,
AMN. Kapnukosa, I.II. Kypacosa, A.A. Makeesa, 0.M. Pomanos, B.J. Casun,
WU.C. Xaiimos, B.H. Spmakosckuii), npyu yuacTuu Hay4HbIX COTPYAHMKOB-KOHCTPYK-
TOPOB HOA PYKOBOACTBOM 3aBeAyiowjero cekropom npodeccopa 10.B. Unnenkosa
(A.A. Espoxumos, H.A. Kopues, A.A. Kyapssues, T.A. Kysemuy, K.B. Ierposa
M Ap.) CO3A3A, BCECTOPOHHE MCCA€AOBAA M BHEADMA B NPAKTMKY CTPOMTEABCTBA
KOHCTPYKUMOHHO-TENAOU3OAALMOHHEIE 1 KOHCTPYKIMOHHBIE AeTKue 6eTOHbI, COOT-
BETCTBEHHO, KPYNHONOPHUCTOM, MOPU30BAHHON M NAOTHOM CTPYKTYPhL HA Kepam3u-
TOBOM, WIYHIM3UTOBOM, TEPMOAMTOBOM I'DAaBMM, HA IAAKOIEM30BOM U MEPAMTOBOM
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BETOHDbI HA ITIOPUCTBIX 3ATTOJITHUTEJIAX

me6He, a TAKXKE HA OCHOBE OTXOAOB A€CO3aTOTOBUTEABHOM, AepeBoobpabaTsiBaio-
weii MPOMBIAEHHOCTH ¥ IPOAYKTOB IepepabOTKH OTXOAOB CEABCKOTO XO3AMCTBA.
Brira uspana «VHCTpYKUMs 1O M3TOTOBAEHMIO KOHCTPYKLMHA M M3AEAMH U3 GeTo-
HOB, PUTOTOBASIEMbIX HA MOpuCThIX 3anoanutersx» CH 483-76 (1980 r.) u omy6-
aukosana MoHorpadus I.A. DByxesnya «Aerkme OGeTOHBI HAa HOPHCTBIX
sanoanunreanx» (1970 r.).

B rpynnax P.K. Xurtkesuu u I.II. Kypacososi 6bian paspa6oraHbl TEXHOAOIMM
NOAYY€HNS BBICOKONPOYHBIX KOHCTPYKIMOHHBIX KepaM3uTOGeTOHOB (KAAccoB IO
IPOYHOCTH Ha cxaTue A0 B40 BKAIOYMTEABHO), MCCAEAOBAHBI MX OCHOBHBIE NPOY-
HOCTHble ¥ AeOpMATHMBHBIC CBOJCTBA, a TAK)Xe OCHOBHBIE MOKA3aTEAM AOATOBEY-
HOCTH, OIPeAeAeHbl Coco0bl OBBILEHNS 3TUX TTOKa3aTeeit. B pesyabTare BbimAO
B cBeT «PyKOBOACTBO IO M3rOTOBAEHMIO M3A€AMH M KOHCTPYKUMH M3 BBICOKOIPOY-
HBIX Aerkux 0eTOHOB HAa MOPUCTHIX 3amoAHxTeAax» (1979 r.), koTopoe McnoAb3o-
BAAM DPU BHEADEHMM TakuX GETOHOB Ha psAE OOBEKTOB NPOMBIACHHOTO M
IPa’kAQHCKOrO Ha3HayeHus. DbiAM CO3AaHBI M yCHIEWHO BHEADEHBI TEXHOAOTMM M3~
TOTOBAGHMA M3 BBICOKONPOYHBIX KepaM3uTOGETOHOB TaKMX TOHKOCTEHHBIX IIPOCT-
PAHCTBEHHBIX KOHCTPYKUMH, Kak naHeAn nokpbituid Tvna «KXKC», «Aunaxkop», a
TAKXEe MAMTHl A3POAPOMHBIX NMOKPBITHI, KOTOpBIE C YCHEXOM MCIOAB30BAAKCH B
Mockse, Kuese, Baaaumupe, Boarorpaae.

B 80-x roaax P.K. JKurkesud crara aBTOPOM TeXHOAOTMM MOHOAMTHONO KOHCT-
PYKLMOHHOIO KepaM3uToOeTOHa AASl CTPOMTEABCTBA JKMABIX 3AaHUA. 3AaHMA Xu-
AMIHO-TPAKAAHCKOTO HAa3HAYEHMA C MOHOAMTHBIMU HECYLIMMM KOHCTPYKLMSAMYU U3
KepamautobetoHa 6biau noctpoenst 8 Moaaasuu u Antse. MonoautHbie kepamau-
TOGETOHBI CENMAABHOTO Ha3HAYeHUs GbiAM BHEADEHbl HA CTPOMTEABHBIX 00BEKTaX
Muno6opoust CCCP (8 wactHOCcTH, Ha KOocMoApoMe Baiikonyp). 3a atn paborsi
I.A. Byxesuu u P.K. XKnrkeBuy moryunan npasureAbCTBeHHBIE HATPAADL.

I.I1. Kypacosa npoBOAMAG MCCACAOBAHUSA BAMSHUA TEXHOAOTHYECKUX (aKTOPOB
Aa OCHOBHbIE NPOYHOCTHbIE ¥ AePOpMATHBHBIE XapaKTEPUCTUKM KOHCTPYKLHUOHHO-
ro kepamauroberona. B aaabueiimenm (¢ 1974 r.) 3tu uccreaoBanus 6bIAM NPOAOA-
xenpt B.H. SpmaxoBckum nmpu n3ydenuyu KepaM3uTOOETOHA M KOHCTPYKIMOHHBIX
AerKuxX 6eTOHOB APYTMX BUAOB. Pe3yAbTaThl 3THX MCCAGAOBaHMHA GBIAM UCIIOAB3OBA-
HBI IPM COCTaBA€HMM «PyKOBOACTBA IO NPOEKTUPOBAHMIO KOHCTPYKLMIA U3 A€TKMX
6eTOHOB Ha MOPUCTBIX 3amoARMTeAsAX» (1987 r.) B yacTH Ha3HAYEHUS HOPMATUBHBIX
M PACYETHBIX MPOYHOCTHBIX M AeOPMATHBHBIX XapAaKTEPUCTHK AETKuX GETOHOB B
3aBUCMMOCTH OT MX BUAQ, NAOTHOCTHM ¥ MCIIOAB3YEMbIX MCXOAHBIX MATePMAAOB.

A.A. Maxkeesa pa6oTara Haa CO3ARHNEM KOHCTPYKHHOHHO-TENAOK3OAALMOHHBIX
NePAMTOOETOHOB M YHUKAABHOTO BMAZ KOHCTDYKIMOHHOTO A€rKoro 6eroHa — ke-
pamautonepantoberona (KIIB), oTanyaiomerocs ot cBoero asaaora (kepamautobe-
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TOHA) 3HAYMMO MeHbllel (B cpeAHeM Ha 257%) NAOTHOCTBIO MIpK COXPaHEHMM MPOY-
nocru: KIIB xaaccos mo mpounoctn Ha cxxarue B15 u B20 umer mapxu no naot-
HOCTM He Bbumle coorsercTBeHHO D1200 u D1400, 4ro cooTBeTCTBOBAAO YPOBHIO
AYHUIMX MMPOBBIX aHAaAOTOB. DeTOHBI 3THX BMAOB GbIAM YCHENIHO BHEADEHBI Ha
NPEATPUATHAX CTPOMMHAYCTPUM YKPauHBI, UCIOAB3YIOUMX MECTHOE IEePAMTOBOE
ChIpbe, B 4ACTHOCTH, B OOBEAMHEHUHN « YKPIPOMKEAE306ETOH Y.

A M. KapnukoBa ycnemHo BBITOAHAAA PaGOTbI IO UCCAEAOBAHMIO ¥ BHEAPEHMUIO
€1n0co60B MOBBILIEHNS MOPO3OCTONKOCTH 4 BOAOHENPOHMLAEMOCTH KOHCTPYKIHOH-
HBIX A€TKMX OETOHOB IpM MCNOAB30BAHMM XMMMYECKMX AOO2BOK HOBBIX BUAOB, @
TaKXe M0 NOAYYeHMIO KOHCTPYKLMOHHO-TENAOU30AALMOHHOTO AETKOrO 6eTOHa mo-
HUXEHHOM NAOTHOCTH M TENAONPOBOAHOCTH IIPY MCIIOAB3OBAHUU IEPAMTOBOTO Ie-
cka (B mpoporxenue pador A.A. Makeesoii).

10.M. Pomanos u A.A. Kyapssies pa3pa6oTaiu TeXHOAOTMM M MCCAEAOBAAK
CBOJICTBA KOHCTPYKIMOHHO-TENAOM30AALMOHHBIX M KOHCTPYKLMOHHBIX 6€TOHOB Ha
OCHOBE 06XXHTOBOTr0 1 6e3063KMroBOr0 30AbHOTO IPaBHS, @ TAK)KE HA OCHOBE 30Ab-
HOArAONOPHUTOBOTO Irpasus. Aerkue 6eTOHbI HA OCHOBE OGKHMIOBOIO 30ABHOTO Ipa-
BusA, moaydennoro Ha Kammpckoit TIC, 6biaM ycmemHo BHEADEHBI OpH
CTPOMTEABCTBE PAAA CTPOMTEABHBIX 06BeKTOB MOCKOBCKOA 06AaCTH.

I.A. Byxesuy, A.A. Esaokumos u VI.C. Xaiimos pa6oTaru HapA T€XHOAOTUAMM
M3rOTOBAEHNA apbOAMTAa HA OCHOBE 3aMOAHMTEAEH M3 APEBECHHBI Pa3AMYHBIX IIO-
POA, KOCTPbI KOHONAM M AbH3, OTXOAOB AYOMABHO-IKCTPAKTHOM MPOMBIIAEHHOCTH.

IIpunyMnuasbHast BO3ZMOKHOCTb UCIIOAB30BAHMUS APEBECHOTO OPraHMYECKOro 3a-
MOAHUTEAS B LeMeHTHOM OeToHe 6biaa cpopmyauposana emje B KoHpe 30-x ropos
npoeccopom H.A. Ionosbmm. OCHOBBI K€ TEXHOAOTMM M3TOTOBAEHMA apboauta
6bian paspaboransl B 60-x ropax I.A. Byxesuyem u VLA, Mewepsixosoit. PaGorst
soitoAHsAuch HUVMXKB cosmectro ¢ Caparosckum TunpoHUMceanxosom. Pesyas-
TaThl 3TMx paGor usroxennl B monorpagun I A. Byxesuua «Ap6oaut» (1968 r.).

B 70-x roaax uccaeposauus no apéoanty mpoporxkuan M.C. Xaimos, A.A. Es-
AokuMoB ¥ B.VI. CaBun. Pe3yabTatel ux 6biAM BHEADEHDI IPU CTPOUTEABCTBE MAAO-
3T@XHBIX JKMABIX ¥ IPOU3BOACTBEHHBIX CEABCKOXO3SMCTBEHHbIX 3AAHMA B
Kpacnoaapckom kpae, na Yxpauue (Iloarasckas n Kpemenuyrckas obaactu) u B
Apviree.

Bniocaeactsun I.A. Byxesnd npearoKuA IPHHIMIMAABHO HOBYIO TEXHOAOIMIO
M3TOTOBACHUS KOHCTPYKLMOHHO-TENAOU3OASLUOHHOTO apOOANTA YAYUIIEHHOTO Ka-
4ecTBa, IPH ITOM TPYAOEMKOCTb M 3HEPrOEMKOCTb M3TOTOBAEHMS CTEHOBBIX M3Ae-
AMil 1 KOHCTPYKLMI #3 HETO YMEHbIIAAMCh 33 CYeT OTKA3a OT BUOPONPECCOBAHMA
npu opMoBaHuM. DTa TEXHOAOTMA IOAYYHAA Ha3BaHMe TEXHOAOTMM NOPH30BaH-
HBIX 2PBOAMTOBBIX CMECeii, YKAAAbIBaeMBbIX B (hOPMBI IO AMTbEBOMY clOcoby. Dxc-
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nepUMeHTaAbHblE MCCAGAOBAHUA N0 TEXHOAOTMM M CBOWMCTBAM NOPU3OBAHHOIO ap-
6oanta Bemoansan B.J. Casun u M.C. Xaitmos. Texuororns Geira BHEADEHa Ha
Aomoaeaosckom ACK 1pu u3roToBAEHMHM HAPYKHBIX CTEHOBBIX MaHeAei.

Ha ocnose pe3yApTaToOB BHINOAHEHHBIX MCCAEAOBAHMIL ¥ OIBITA BHEADEHUA ap-
6oaMTa B CTPOMTEABCTBE OblAM paspaboTaHrl caepyiomue AoKymenTsi: I'OCT
19222-73 (nosxe-84) «Ap6oant u uspeaus u3 Hero., O6ume TexHWIECKUE YCAO-
susa»; CH 549-82 «MucTpyxums no npoekTHPOBaHMIO, 3TOTOBACHMIO M NPUMeHe-
HUMIO KOHCTPYKIMA ¥ M3AeAuit u3 ap6oaura»; PexomeHAaumn no pacyery u
M3TOTOBAEHMIO M3AeAMI U3 TOpKU3oBaHHOTO ap6oaura (1983 r.). B 1982 r. 3a pas-
pa6oTKy, IPOMBIIAEHHOE OCBOEHUE M BHEADEHMe KOHCTPYKLMHA M3 ap6oAMTa B
CEABCKOE CTPOMTEABCTBO CTPOMTEAAM M MPOEKTHPOBIMKAM POCKOAX03CTPOiO6De-
AuHeHus, a B ux uncae u cnenmaaucty HUMXD B.U. Casuny, Gbira mpucyxae-
Ha npemus Cosera Munucrpos CCCP,

M.T. Yenremupos u AJ. Aasnaok B 80-x ropax moa pykoBoAcTBoM mpodec-
copa VI.E. IyrasneBa pa6oTaru Hap CO3AGHMEM KOHCTPYKIMOHHO-TEIAOUIOASIMOH-
HBIX A€TKMX GETOHOB Ha OCHOBE HOBBIX BUAOB NIOPUCTHIX 3alIOAHUTEAEN: a3epura v
CTEKAOBMAHBIX 3amOAHMTeAel (Anoanta u Ap.). CTeHoBbie naHeAn u3 azepurobero-
Ha GBIAM BHEADEHBI Ha IpeApuATHMAX cTpoimuAycTpun Hopuascka.

IToa pyxosoacteom M.E. Ilyrasesa B 80—90-x ropax mpoBOAMAMCH MCCAEAO-
BaHMSA 1O COBEPIIEHCTBOBAHUIO TEXHOAOTUM AETKUX GETOHOB C L}eAbIO OBBIEHNUS
MX KauecTBa (IPEXAE BCEro, YAyYWEHMS TeNAO(DU3MIECKUX CBOWCTB ¥ NOBhIIIE-
HMSL CTOMKOCTH B arpeCCUBHBIX CPEAAX) 3a CYET UCIOAB3OBAHMA MOAMMEDHBIX Ma-
TEPUAAOB PA3AMYHBIX BUAOB. IIpy 3TOM mOAMMEPBI UCIIOAB3OBAAUCH KOMIIAEKCHO:
AASL MSTOTOBAEHMS KAK ¢ TENAOTO» U/MAM CTOJKOTO B arpeCCHBHON CpeAe CBA3Y-
OIETO, TaK M HU3KOTENAONPOBOAHBIX MOPHCTHIX 3aNOAHMUTEACH, a TAKKE AAS M3
rOTOBACHMA MOAMODMIMPYIOIMX CTPYKTYPY OeTOHa NOAMMEPHBIX A00aBOK. B
pesyabTare ObIA M3AAH M YCHENMHO BHEAPEH B IPAKTMKY CTPOMTEABCTBA PAA
AOKYMEHTOB, B YaCTHOCTH, «PekoMeHpauuyu mo ycTpoiCTBY TEmABIX COAOMIHBIX
NOAOB M3 AETKOTO 6eTOHa, MOAM(MIMPOBAHHOTO OAMMEPAMH, AAS KMBOTHOBOA-
yeckux momemennity (1986 r.).

B.H. SpmaxoBckuit B 1974 1. Hayaa MCCAEAOBAHUS MO TEXHOAOTMM M3TOTOBAE-
HMA MPHHIMOMAABHO HOBBIX BMAOB HM3KOTEHAONPOBOAHBIX KOMIO3MIMOHHBIX BA-
XYIMX, TOPUCTHIX 3aNOAHMTEAEH M AerKMX 0ETOHOB PA3AMYHOIO HA3HAYEHUA HA
6a3e MCIOAB3OBAHMSA METAAAYPIMUECKMX IMIAAKOB M WAAMOB PAa3AUYHBEIX BUAOB.
C 1980 r. ara pabora Beimoansiaack B pamkax Otpacaesoit nporpammsl occrpos
CCCP «PanmonanrbHOE ¥ KOMIOAEKCHOE MCIOAB3OBAHME OTXOAOB METAaAAypruyec-
KO MPOMBIIAEHHOCTH B IIPOM3BOACTBE AETKHX GETOHOB M KOHCTPYKLMI U3 HAXH.
UccaenoBanus mpoBOAMAMCH CHAAMM ABAALIATH HAYYHO-MCCAEAOBATEABLCKHMX, MPO-
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€KTHBIX ¥ IIPOM3BOACTBEHHBIX OpPraHM3aLuii, B T.4. pAAOM opranusauuii Mungepme-
ta CCCP. HUMXD 6biA rOAOBHBIM MHCTATYTOM, Hay4YHbIM PYKOBOAMTEAEM paGoT
no nporpamme 6s1a B.H. Spmakosckuii.

B pesyabraTe BhImOAHeHns nporpammsl GbiAM pa3paboTaHbl ¥ BHEADEHbI:

— HOBbIE TEXHOAOTMHM NMPOM3BOACTBA IIOPUCTHIX 3ANOAHMTEAEN M3 METaAAYPIMYec-
KMX IIA3KOB TEKYU|ETO BBIXOAA (AOMEHHbIX M (PeppOCHAABHBIX); COOTBETCTBYIO-
1€ TeXHOAOTMYECKME AMHMM GbIAM BBeAeHbI B akcnayataymioo B 1982—-1985 rr.
Ha Hosoannenkom n Yepenoseyxom MeTaArypru4eckux KOMOMHATAX, a TakxKe
Ha Huxomoabckom koM6ruHaTe deppocnrasos;

— YMEPEHHO-TIOPH30BAHHBIE KOHCTPYKLMOHHO-TENAOU30AALMOHHbIE MAAKONEM30-
6ETOHBI C YAYYIIEHHBIMM TENAOTEXHMYECKMMM KadeCTBaMM, B T.4. 33 CYET MC-
NOAB30BAHUA KOMIO3MUUMOHHBIX BAXKYIUX;

— KOHCTPYKIMOHHBIE, B T.Y. BLICOKONpPOUHble (kAaccoB A0 BS0 BkA.) maakonemso-
6eTOHBI MOBbILIEHHO! AOATOBEYHOCTH (moposocroitkocts — a0 F1500, Boaone-
npounygaemMocts — A0 W20);

— TEXHOAOTMM M3TOTOBAEHMS OTPAXXAAIOINX OAHOCAOMHBIX KOHCTPYKLMA C IIOBBI-
WIEHHBIMM TENAO3AIMTHBIMM CBOMCTBAMM U3 YMEPEHHO IIOPU3OBAHHOIO MIAAKO-
nemM306eToHa;

— TeXHOAOTMM M3TOTOBAEHMS HECYWIMX KOHCTPYKLMi M3 IIAKONEM300eTOHa, BbI-
NOAHSEMBIX C TEM K€ apMMPOBAHMEM U B TOM JKe OnaAryOKe, 4TO # aHaAOTHY-
Hble KOHCTPYKUMM M3 TSAKEAOTO O€TOHa, B T.4. TEXHOAOIMM M3TOTOBAEHUS U3
LIAGKONEeM300eTOHA TAKMX TOHKOCTEHHBIX IPOCTPAHCTBEHHBIX KOHCTDYKIMH,
KaK nanean-o6oroukn tmna KIXC Ha npoaer 24 u 36 m (8 Yepenosene) u na-
Heau nokpbitwi Tana «II» Ha npoaer 18 m (B Aunenxe).

OaHOBpeMeHHO GbIAK M3AaHBI OCHOBHbIE HOPMATHBHO-DEKOMEHAATEABHbIE AOKY-
MeHTbl: «PexkoMeHAZLMY [0 MCTIOAB30BAHMIO IPOAYKTOB IEPEePAOOTKH METAAAYDIHU-
yeckux waakoB B ctpoureancrser (1982 r.); TOCT 9760-85 «Ilfebenp u mecox
MOPUCThIE U3 METAAAYPrHYecKoro wmaaka»; «TexHuyeckue ycAOBUA HA TpaByeno-
A0GHYI0 maakosyw nem3y» (1985 r.).

3ameHa patee npou3soAumbix B Uepenosue u Aunerke orpakAarolyX KOHCT-
PyXuuit u3 6eToHa Ha IPUBO3HOM KepPAM3MTOBOM IPaBMM HA WIAAKONEM300eTOHHbIe
A@A2 BO3MOXHOCTb CHU3UTb 3HEPrOEMKOCTb KOHCTPyKiuyu na 45—60%, a cebecro-
umocts Ha 30-35%.

B Yepenosuye u Anneuke npu yyacrun HUVIKD B 1981-1985 rr. ocywectsae-
HO CTPOMTEABCTBO HECKOABKMX KMABIX MUKDODAOHOB C KOMIAEKCHBIM (M B OTpaXx-
AQIOLMX U B HECYIIMX KOHCTPYKLMAX) IPAMEHEHNEM AeTKMX GETOHOB Ha MOPUCTHIX
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LIAZKOBBIX 3aNOAHMTEASX HOBBIX BUAOB (MOAM(DMUMPOBAHHbIA WAAKONEM300ETOH).
3TO A2AO0 BO3MOXKHOCTb CHU3UTb MACCy 3AaHMA M O6ECUEeYNTh CHIKEHUE PAcXOAa
apMAaTypbi, TEM CAMBIM YMEHBUIMB CTOMMOCTb CTPOMTEABCTBA 3AaHMA Ha 20—25%, a
TaKXKe CYWECTBEHHO YAYYLIUTh S9KOAOTMYECKYIO OGCTAHOBKY B MHAYCTPUAABHBIX pe-
FMOHAX 32 CYET PalOHAABHON YTHAM3AUMM OTXOAOB METAAAYPIMYECKOH IIPOMBILL-
AEHHOCTH.

ITo pesyabratam uccaepoBaumii, BbimOAHeHHBIX B 80-X ropax, aabopatopuein
6biAK pa3paboTaHbl CAEAYIOUHE OCHOBHbIE HOPMATHBHO-PEKOMEHAATEAbHbBIE AOKY-
MEHTBI:

«PexoMeHAaMM O ONPEAEAEHMIO PALMOHAABHBIX OBAACTEN MPUMEHEHUSA KOH-
CTpyKuui u3 Aerkux Gerouos» (1986 r.);

«Pexomenpauu no noabopy cocraBos Aerkux Geronos (x TOCT 27006-86),
1990 r. (cosmectso ¢ BHUMKeresoberonom);

«Pexomenpayuu MO IpUMEHEHMIO GOKCHTOBBIX WIAAMOB FAMHO3EMHOTO NPOM3-
BOACTBA B 6eTOHAax M cTpouTeAbHbIX pactsopax» (1990 r.);

TOCT 25820-93. Berount Aerkue. Texunueckue ycaosus.

B nocaeanne 10 Aet npoBoauaach 6oabiuas pa6oTa MO CO3AAHMIO HOBBIX TeX-
HOAOTMIA 0CO60 AETKMX ¥ HM3KOTENAONPOBOAHBIX TETIAOM3OAALMOHHDIX, KOHCTPYK-
IMOHHO-TENAOM3OASLMOHHBIX GETOHOB ¥  OrpaXAAOUMX KOHCTPYKLMH ¢
NOBBIMIEHHBIM CONPOTUBAEHUEM TEIAONEPEAaYe AASL DELIEHMS aKTYaAbHON mpobae-
Mbl TOBBIWEHUA YPOBHA TENAOBOJ 3aLUMTHI 3AAHMA C LEABIO SKOHOMHM IHEPro3aT-
pat Ha ux oromAeHue. B mrore paboTel co3aaHbl MaTeMaTHYeCKue M (pu3MuecKue
MOAEAM TENAONPOBOAHOCTH KAIMAASPHO-NOPUCTBIX CTPOMTEABHBIX MaTepHaAOB.
Pa6orocnoco6HOCTs MOAEAEH NOATBEPKAEHA PE3YABTATAMM SKCIEPUMEHTOB IO Ol
PEACAEHMIO TENAONPOBOAHOCTH PAa3AMYHBIX BUMAOB Aerkux Getonos. M3pambi «Pe-
KOMEHAALMH [0 AHAAUTHIECKOMY ONPeACAEHMIO KO(duienTa TenAOnpPOBOAHOCTH
Aerkux 6eTOHOB, 10 €ro PeryAMPOBAHMIO M MPOTHO3MPOBAHMIO C OMOIbIO MATEMA-
THYECKUX MOAEAEH C MX KOMIBIOTEPHOM peaAu3ainess.

Co3pana yHuBepCcaAbHasi, 3KOAOrMYECKy 6e30nmacHas ¥ HU3KOIHEPrOeMKas Tex-
HOAOTUA NPOM3BOACTBA NOPUCTOTO IPABUS C OCTEKAOBAHHOA 0OOAOYKOM U3 METAA-
AyprU4ecKyX IIAAKOB TEKYLIEro BbIXOAQ.

VHuBEpPCAaABHOCTb TEXHOAOIMM, HOBM3HA KOTODOH MOATBEPXAeHA nareHToM PO,
COCTOMT B TOM, 4TO, AETKO MEHSS PeXUM NMOPU3ALMK M AMCIEPIMPOBAHMA WIAAKO-
BbIX PacIA3BOB, MOXKHO IIOAYYaTb NOPMUCTHIA IAAKOBBIA FPaBMi ABYX KAACCOB, KO-
TOPBIH 110 TENAOTEXHHYECKUM Ka4eCTBAM M MPOYHOCTH NPEBOCXOAUT KepaM3UTOBbIMA
IpaBuii; SHEPro3aTPaThl Ke HA MPOM3IBOACTBO NOPUCTOTO MIAAKOBOTO I'PAaBUA HUXKE
B CpaBHEHMM C 3aTPaTaMM HAa NPOM3BOACTBO KePaM3uTOBOro rpasus moutu B 10
pas, a ce6ecToMMOCTb MeHblue B 3—35 pas.
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Texnoaorust pazpa6orasa HUVKD cosmecTso ¢ YparbckuM MHCTUTYTOM uep-
ubix Metaaros u HIIuMA «Crpoiinporpecc» u srueapena B 1994 r. na Kaparanaus-
CKOM MeTaAAyprudeckoMm kombunare, a B 1999 r. — mna Hosoaumeykom
meraaryprideckom kombunare (HAMK). ITpoussoanteAbHOCTS nEPBON TEXHOAOTH-
yeckoit aunnr HAMK — 100 tbic.m3 HOPUCTOTO 3aNIOAHUTEAS B TOA; IPUHATO pe-
leHue O CTPOMTEABCTBE BTOPOW TEXHOAOTMYECKOW AMHMM TaKoil XKe
nponssoanreabtoctu 8 2003 r.

YuuBepcaAbHas TeXHOAOTHS ObIAQ [IPEACTABAEHA HA AEBATH KPYIHBIX MEXAyHa-
POAHBIX BBHICTAaBKAX, HArpaxAeHa AunAoMamu u meAaAamu. CrennarncTsl npu3Ha-
AM ee Aydmei B MMDE TEXHOAOIMMENW nepepaGOTKM WAAKOB B NOPUCTHIE
3aNOAHNTEAN.

Vuensimn HUUKD co3panbl HM3KOTENAONPOBOAHBIE KOMNO3ULMOHHBIE Gec-
KAMHKEDHbIE ¥ MaAOKAMHKEDHbIE BSKYL|Me Pa3AMYHBIX BUAOB Ha 6a3e MCIOAB30BA-
HUA MOGOYHBIX MPOAYKTOB IPOMBIWIAEHHOCTH HEPHONH Y IBETHONH METaAAYpPIMM:
WIAGMOB METM3HOTO NPOU3BOACTBA, GOKCHTOBBIX LIAAMOB, TOHKOMOAOTBIX KTUBU-
3MPOBAaHHBIX AOMEHHBIX M IAEKTPOCTAAENABUABHBIX IWAAKOB. TeENAONPOBOAHOCTH
TaKMX BAXYWMX Ha 25—40% HuXe TENAONPOBOAHOCTY NMOPTAAHALEMEHTHOTO KaM-
HAA; cOpOuMOHHas BAaxHOCTb Menbue B 1,3—1,5 pasa. Bskymue BHeApeHsl mpy
NPOU3BOACTBE KOHCTPYKIMOHHO-TENAOM3OAALMOHHBIX AEIKMX GETOHOB Ha 3aBOAAX
crpoiinnaycTpun 3anopoxss, Yepenosua u [lasropapa.

IpoBeaeHbl MCCAEAOBAHMS KOHCTPYKIMOHHO-TENAOM3OAALMOHHBIX A€TKMX GeTo-
HOB, M3rOTOBACHHBIX HAa OCHOBE HM3KOTENAONPOBOAHBIX IOPUCTHIX 3aNIOAHUTEAEN HO-
BBIX BUAOB ¥ KOMIO3MIMOHHBIX BAXKYLMX C UCIIOAB30BAHMEM AKTHBHBIX MUHEPAABHBIX
A06aBOK 1 6e3 Hux. Takue 6eTOHBI B CpaBHEHMM C TPAAMLMOHHBIM KEPAM3UTOGETOHOM
PaBHOI MAOTHOCTH XapaKTePU3YIOTCA NOBBIIEHHBIMU NOKA3aTEAAMM TENAOTEXHUYEC
KOTO KayecTsa: k03(QUUUEHT TENAONPOBOAHOCTH HIKe Ha 15—25%, copbumonHas
BAAXKHOCTb MeHblte Ha 15—30%. DTu GeTonsl uCOAB30BaHBI IPH IPOM3BOACTBE cOOp-
HBIX CTEHOBBIX M3AGAMIA M KOHCTPYKLui GOAee YeM Ha ABAALIATH NPEATIPUATHSAX CTPO-
uHAycTpun B ropoAax Yepemosue, Aumenke, Yeasbuncke, IlaBroaape m mpu
BO3BEACHMM MOHOAMTHBIX CTeH 3AaHui, noctpoentbix B Yepenosue u Aunernxe.

B pazsutue nccaepr0BaHmMi, BLINOAHEHHBIX B AabopaTopun B 70-x roaax, cospa-
HBI 0COGO A€rKye TENAOM30AALMOHHbIE GETOHDI, B YaCTHOCTH, MOAMDULMPOBAHHBLA
TENAOM30ASLUMOHHBIA IOAMCTHPOAGETOH MapoK 1o cpeaHedt naotsocty D150-D250.
ITo nokasareAsiM TENAOTEXHUIECKOIO KayeCTBA TaKOM OETOH NPEBOCXOAUT yPOBEHD
MMPOBBIX AHAAOTOB: KOI((MUMEHT TENAONPOBOAHOCTH €r0 COCTaBASET A =

0,052-0,065 Br/m °C, uro nuxe Ha 30-35% B cpaBuenun ¢ KO3 ULHUEHTOM Tenl-
AONIPOBOAHOCTH TPAAMLMOHHOIO NOAMCTHPOAGETOHA.
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AocTykenne Taknx nmokasaTeAeil CTaAO BO3MOXHBIM GAaroaaps ONTMMM3ALMK
IPAHYAOMETAAANYECKOTO COCTABa NPUMEHAEMOTO NEHOMOAUCTHPOABHOTO TPaBUA U
[IOPOBO# CTPYKTYPbi HOPU3OBAHHOTO L{EMEHTHOTO KAMHA C NOMOIIBIO COOTBETCTBY-
IOLMX BO3AYXOBOBAEKAIOWMX X BOAOPEAYLUPYIOUMX A0GABOK, a TAaKXKe MCIOAb3O-
BAHMIO HM3KOTENAONPOBOAHOTO KOMMIO3MLMOHHOTO Bsixymero. Takoi Geron
npeAHa3HaYeH AAA YCTPOHCTBA MOHOAMTHON TEMAOM3OAALMHM OTPAXAAIOLMX KOHCT-
PYKUMIA.

Co3aaHa TeXHOAOIMS NPUTOTOBAGHMS, TPAHCHIOPTHPOBAHUA C MOMOWIbI0 Gero-
HOHACOCOB IePOTOPHOTO THIA M YKAAAKHM B ONAAYOKY MOAMCTMPOAGETORHOM CMeCcH
AASL YCTPOHCTBA MOHOAMTHOM TENAOU3OASLMU MAM YTENAEHUA OrPaXAAIOLMX KOH-
CTPYKUMA 3AaHMA. KOMIO3MIMOHHBIA COCTaB TaKMX CMeCeH, CTPYKTYpPa X TaKOBEHI,
4TO AaXe IpM BbICOKOM MOpu3auuy yeMmentHo# cocrasaswomeit (a0 30%) oxn He
paccAauBaloTcs B Ipolecce BbIlEyKa3aHHbIX TEXHOAOTMYECKMX HepPeAeAOB. ITa
TEXHOAOrMA BHEADEHA HA CTpouTeAbHbIX 06bektax Mocksbl, Exarepunbypra, [ler-
po3aBoacka u Boponexa.

Pa3pa6oranbl aAbOOMbI TeXHMYECKMX DeLIeHHA HAPYXKHbIX CTEH 3AAHMA OAHO-
CAOJMHBIX MAM CAOUCTBIX, C MOHOAMTHOM TeNAOM30AANMEN U3 0CO60 Aerkux Gero-
HOB M TEXHOAOTMM MX BO3BeAeHus. Pa3paGoTku BHeApEHbl NpPU BO3BEAEHMH
OAHOCAOJHBIX MOHOAMTHBIX HapyXXHBIX CT€H M3 IOAMCTUPOAGETOHa MApoOK NO
naotHoctn B200-0250 oducHbix 3pammit AeaoBoro kommaexca «llaper Caa» B
Mockse ¢ MCIOAB30BAHMEM HECHEMHOM CETYATON ONAaAyOKM C MOCAEAYIOLMM TOp-
kperuposauuem. [Ipu rorumse 0,35 m cTena cooTBeTcTBOBaAA TPeGOBAHUAM NIO CO-
IPOTHBAEHNMIO TemAaonepeAaye 2-ro srama sueprocbepexenna Mam. Ne 3 x CHull
I1-3-79*% «CrpouteAbHast TenAOTexHuKa». Pa3paboTKU DO TEXHOAOTMM BO3BEACHMSA
CAOMCTBIX HAPYXKHBIX CTEH C MOHOAMTHOR TENAOM30AALMEN U3 NOAMCTUPOAGETOHA
mapok mo maorHoctd D150-D200 ¢ ncmoap3oBanmem B KavecTBe HECHEMHOM oOma-
Ay6xu B OcHOBHOM Kupmuuno# (1/2 xupuuya). ¢ rubkuMM KOMHOIMTHBIMM CBSI3AMH
BHEADEHBI HA CTPOMTEABHBIX 0O6BekTax MockOBCKOi 06racTi (KOTTEAXHOE CTPOM-
TeascTB0), [lerpo3asoacka, Bopouexa.

Co3pan MOAMDULUMPOBAHHBIA KOHCTPYKIMOHHO-TENAOM3OAANMOHHBIA TOAUCTH-
poabeton mapox no naorsocty D300-D400. Tlo noxasaTeram TenaoTeXHHYECKOTO
KAYeCTBa OH NPEBOCXOAUT TPAAMLMOHHBIA HOACTHPOAGETOH: KOIDDUIMEHT TeNAO-
nposoanoctu (A, = 0,07—0,095 Br/m °C) muxe na 24—30%, copbumonnas srax-
HOCTh MeHbuie Ha 25—30%.

Paspa6oransl TeXHOAOIMH NPOM3BOACTBA PAa3AMYHBIX M3AEAMI M3 Takux Gero-
HOB: CTEHOBbIX 6AOKOB C PAaKTYPHBIM CAOeM (ILOAHOM 33aBOACKOI FOTOBHOCTH); HAUT
TENAOU3OASAUMHM TOKPHITHI M MEPEKPHITHI 3AAHUI; IAEMEHTOB (IOAYUUAMHADOB)
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BETOHbLI HA ITOPUCTBIX 3AITIOJIHUTEJIAX

c6OpHON TENAOM3OASLMM METAAANYECKMX TPYOONPOBOAOB TenaoTpacc. TexHorornu
BHEAPEHb! Ha IpeAnpuaTHAX crpoiunaycrpun Kaayru, Msanosa, Pazann, TyasL

[lo uroram nccaeposannit Aabopatopun 3a nocaeprne 10 AeT H3AAHBL CAeAYIO-
e OCHOBHbIE HOPMAaTUBHO-DEKOMEHAATEAbHbIE AOKYMEHTBL:

T'OCT 9757-94. lle6enb 1 mecOK M3 WAAKOB Y€PHON M LBETHOM METAAAYPIMM AAS
6eronos. TexHuueckue yCAOBMA.

Texnuyeckue ycAOBMSA HAa WAAKOBbIA 33NOAHMTEAb M3 OTXOAOB IPOM3BOACTBA MM-
HEPAAOBATHBIX M3AEAMHA AAS AETKMX M TAXeAblx 6eronos {1999).

Texnuyeckue ycAOBMS Ha CTeHOBble 6AOKM M3 GETOHOB HA OCHOBE MIAAKOBOTO 3a-
IOAHMTEAS M3 OTXOAOB NIPOM3BOACTBA MMHEDAAOBATHBIX M3aeAnit (1996).

Texnnueckue ycaoBus Ha OCTEKAOBAHHbIA MOPUCTBIA WAAKOBbIA IpaBuit (WAAKOC-
TEKAOTPaHYAAT) AASL Aerkux Getonos (1999).

Texnuueckue ycrosusa Ha webenb M [eCOK AASL GETOHOB M3 LIAAKOB (eppoBaHAAK-
esoro npou3soacrsa (2000).

['OCT 25820-2000. Beronnr aerkme. Texunveckue ycaosns.

Texuuyeckue yCAOBMA Ha MOHOAMTHYIO TENAOM3OAALMIO U3 OAMCTHPOAGETOHA AAS
CAOMCTBIX OrpakAaioumx KoHcrpykumit (1999—2001 rr.);

Texnnueckue ycA0BMS Ha TENAOM3OAALMOHHBIE IAMTBL 1 CTEHOBble GAOKM M3 MOAH-
cTuporGeToHa pasaudHblx MoAudukaumi (1999-2002 rr.).
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SIMEMCTBIE BETOHbI

Syencroie GetoHsl 6biam u3o6perens u 3anarentosansl B [lIBenuu B konne XIX
Bexa, a B 30-X ropax MPOWAOrO BeKa NOAYYMAM WIMPOKOE pacmpocTpaHenue B I'ep-
manun, Aurann, Kurae, CIIA u apyrux crpaHax.

B Poccun suenctoie 6eTOHB TakKe HavaAu npumeHarbca B 30-x ropax B Kaue-
CTBE TENAOM3OAALMOHHOIO ¥ KOHCTPYKUMOHHOTO MaTepuara AAS YTENAERMA MNO-
KpbITHI{ TPOM3BOACTBEHHBIX 3AaHMA M YCTDOHCTBA CTEH MAAOITAXKHBIX 3AAHMM.
Wctopust passutust u npumenenns B Poccun A4encreix 6eTOHOB HAYaAach C NEHO-
beToHa.

OAHMM 13 OCHOBOIIOAOXHUKOB S4eUCTHIX GETOHOB B Hamlei cTpane GbiA COTPYA-
unk HUIIC W.T. Kyapswes. Ao cux nop ero kuura «Sluencrsie 6eTOHBI , HAMK-
cannas smecre ¢ H.H. KynpusxoseiM u u3aannas eme B 1953 r., He morepsaia
CBOEi# aKTyaABHOCTH.

B 1962 r. 8 HUMXKD 6nira co3pana Aa6opaTopus TEXHOAOIMM AYEUCTBIX GeTO-
HOB, KoTopyio Bo3raasua A.T.bapanos.

B 3Tu roapl B MHCTHTYTe CHPOPMMPOBAACH KOAAEKTMB HAYHYHBIX COTPYAHMKOB-
CmenuarucTos B 06AacTH TexHOAOTMM sueuctbix Oeronos: M.J. Kpueuuxwmii,
AM. Poszendeana, 5.A.Hosukos, K.M. baxruspos, A.H. Cuacrupni, T.A. Yxosa,
KOTOpBIE BIOCAEACTBHeE cBbile 30-Ty AT 3aHMMAAMCh BaXKHEMWUMMU BONIPOCAMMU Te-
OpWMM 1 TIPAKTHKU M3TOTOBACHUA AYEUCTHIX GETOHOB M U3ACAMN U3 HHX.

A.T. Bapanos, K.J. baxruapos u T.A. Yxosa cBoumu nccaepoBannamu 3aAo-
KHUAM TEOPETHYECKHME ¥ NPAKTHIECKHE OCHOBBI IOAYYEHUSA KaueCTBEHHBIX MAKpO- U
MMKPOCTPYKTYp S4EUCTBIX 6eTOHOB, 06eCIeYMBaIOUUX BO3MOXKHOCTD MOAYYEHUS
AYENCTHIX GETOHOB C BBICOKMMM (DM3UKO-TEXHUYECKMMMU CBOWCTBAMM M M3AEAMH U3
9TuX GETOHOB, XapaKTepU3YIOUMUXCA NOBBILIEHHOA AGATOBEYHOCTBIO.

Pa6orsi M.4. Kpusuukoro u A.H. CyacTHOro 6biAu HalpaBA€Hb! HA COBEPIIEH-
CTBOBaHME PEXMMOB aBTOKA@BHOH 06PaGOTKM AYEUCTHIX GTOHOB M M3AGAMH U3
HUX.

Muoroaerune uccaeprosanus A.M. Pozendeavaa u A.H. Heiimana 6pian nocssa-
WEHbl MCCAEAOBAHMIO BO3MOXKHOCTH M HPAKTH4ECKOMY MPUMEHEHMIO WIAAKOB M 30
AASL IDOM3BOACTBA AYEHCTHIX OETOHOB M M3ACAMIH U3 HMX.

Brepssie ¢ 1jeAbI0 COBEPLIEHCTBOBAHMSA TEXHOAOTHYECKHX HPOLIECCOB U3TOTOBAE-
nust napeamii b.A. HoBMKOB PUMEHNA CTATHCTHYECKHME METOABI KOHTPOAS KaK TeX-
HOAOTMYECKOTO  NpOLecca MPOM3BOACTBA  M3AGAMHN, TaK M  KauecTsd
A4enCTOGETOHHBIX M3ACAMH.

B navare 70-X rOAOB K pelieHMIO aKTYyaAbHbIX BONPOCOB TEXHOAOTMM AYEMCTBIX
6eronos noakaoumanch B.0. barpos, A. II. Axumosa u A.M. Kpoxun. Ocnosnbi-
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SAYEUCTBIE BETOHBI

MM HAaYYHBIMHM HAIDABACHUAMM ACATEABHOCTHM YYEHBIX CTAAM PACIIMPEHUE ChIPHEBON
6a3bl 33 CYET IPUMEHEHNMS BTOPUYHBIX NIPOAYKTOB IPOMBIUACHHOCTH M IHEPIETHKH,
B T.4. WAaxomeaouHoro Baxyuero (B.O. barpos), u komnaekcHoe MCIOAB30OBARME
30A, XBOCTOB OGOralesus pasAudHbIX PyA U npoAykTos razoounctku (T.A. Vxosa).

Pa6ortst rpynnbt A.I1. AkumoBoit 61N NOCBAIEHB! HCCAEAOBAHMIO HOBBIX ra30-
o6pa3soBateAeii 1 B3pbiBOGE3ONACHBIX NACT HA MX OCHOBE.

Boabloe BuuManme yAeASAOCH COBEPLIEHCTBOBAHUMIO TEXHOAOTHM AYEHCTHIX Oe-
TOHOB aBTOKAABHOTO TBePAEHMA M OCOOEHHO, 6ETOHA HEABTOKAABHOTO TBEDAECHNS,
BHEADEHMIO MX B NPAKTUKY CTpoMTeAbHOro npou3soactsa (A.M. Kpoxu).

B 60—80-e roabt Mpou3BOACTBO A4EUCTHIX GETOHOB B HALEH CTPaHE Pa3BMBAAOCH
B HanmpaBAEHMM M3TOTOBACHMS KDYIHOPAa3MEpPHBIX apMUPOBAHHBIX KOHCTPYKIMI B
MHAMBMAYaABHBIX (OPMax, TOTAA KaK NPOU3BOACTBO M3AEAMJ M3 syencroro Gero-
Ha B 3apy6eXHbIX CTPaHAX WIAO 1O NyTH (GOPMOBAHMA GOABLIMX MAaCCHBOB C NOCAe-
AYIOLie/ PE3KON MX Ha M3ACAMA HYXXHBIX pa3MepoB.

OCHOBONOAOKHMKOM CO3AQHMS APMUPOBAHHBIX KPYMHOPAa3MEepHBIX KOHCTPYK-
umMit B Hamest ctpate G6bia B.B. Maxapuues, noa pyxosoactsom koroporo K.M. Po-
manosckas, ILLA. Tecaep, B.U. Vsauos, B.Il. O®uamnnos, K.IL.Mypomcxuit
pa3pabOTaAu THHOBBIE IPOEKTbl Pa3AMYHBIX CTEH AAS JKMADBIX, OOHIECTBEHHBIX M
NpOMBILAEHHBIX 3A3HMA. OcO60ro BHUMaHNMS 3aCAYKUBAET CO3AAHME OAHO- M ABYX-
MOAYABHBIX CTEHOBLIX [aHEAel BHICOTOM Ha OAMH 3TaXK.

KpynHopasmepHble cTenOBble naneAn AAs KMABIX 3AaHuMi Goaee 40 aet Bbimyc-
xator B Caukr-Ilerep6ypre, Exarepun6ypre, Bepesusxax, Usxescke, [Tepmy, Ilen-
3e, Habepexubix YerHax u Apyrux ropoaax.

Ha octosanuu 06o6uieHnst pe3yAbTaTOB HayYHO-MCCAEAOBAaTEAbCKMX pabor,
nposeaentbix 8 HUMOKD, a Taxke ombita BHEAPEHMA MX B NPAKTHKY CTPOMTEAD-
Horo npoussoactsa B 1970 r. 6bira pazpabotana « MIHCTPYKIMSA MO TEXHOAOTHM U3-
FOTOBA€HMST M3A€AMH M3 aBTOKAaBHOro syeucroro Gerona» (CH-277), xoropas
ABAXKABl HePEN3AaBAAACH M AO CHX IO ABAAETCA OCHOBHBIM HODMATHBHBIM AOKY-
MEHTOM B 3TOJ 06AacTH.

TAaBHBIM HAYYHBIM HANDABAEHMEM AEATEABHOCTH KOAAEKTMBA Ha IPOTAXKEHUM
MHOTHMX AeT GbIAO COBEpUIEHCTBOBAHME TEXHOAOIMM M3TOTOBAEHMS KOHCTPYKIMOH-
HO-TENAOU30AALMOHHBIX GETOHOB C LEAbIO CHMKEHMS UX IAOTHOCTH M, COOTBETCT-
BEHHO, YAYYIIEHHA MX TeNAO(PHU3UIECKUX CBOMACTB.

Jra npobaema Gbira BecbMa akTyaabHa B 60-X roaax, KOraa HayaaroCh Macco-
BOE€ CTPOMTEABCTBO JKMABIX AOMOB C OTPa’kKAIOLMMYU KOHCTPYKLMAMU U3 OAHOCAOH-
HBIX AYEMCTOGETOHHBIX NAHEAeH, M He IOTepsird CBOEH aKTYaABHOCTH AO
HACTOALErO BPEMEHHU.
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SAYEWUCTBIE BETOHBI

Hauunast ¢ 1980 r. nccaeposanus Beauch B pamxax ['ocyaapcrsenHoi HayyHO-
Texuuyeckoy nporpammel « Crpoinporpecc» no teme «Co3paHue BBICOKOIDPex-
TMBHBIX BMAOB fAYEMCTOTO GETOHAa C 3aAAHHBIMM CBOJCTBAMM Ha OCHOBE HOBBIX
BSKYWMX BewecTs, pa3pabOTKa HOBOTO MOKOAEHMS CTPOMTEAbHBIX KOHCTPYKLMH,
TexHOAOMH, 06opyaoBanus». Pabora mposoanaace mop pykosoacrsom HUMXDB
(sayunbiit pykoBoanTeab pabor no nporpamme T.A. Vxosa). Ha pazubix sranax B
Heil MPUHMMAAK y4acTue 14 HayYHO-MCCAEAOBATEABCKUX, NPOEKTHBIX M NPOM3BOA-
CTBEHHBIX OpraHM3anui.

Peaanzanus aToii mporpaMmel AaAa CACAYIOI[ME Pe3YAbTATHI:

Pazpa6oranpt cocraBel M croco6bl MOATOTOBKM MHOTOKOMIOHEHTHBIX CYXHX
CMeceil, B TOM 4MCAe, Ha LeMeHTax Hu3koi Boponorpebnoctu (LJHB), ¢ ucnoasso-
BAHMEM Pa3AMYHBIX BTOPUYHBIX IPOAYKTOB IPOMBIIIAEHHOCTH AASL M3TOTOBAEHMS
AYEUCTHIX 6ETOHOB, aBTOKAABHOTO M HEAaBTOKAABHOTO TBEPAEHMS.

Co3paHa TEXHOAOIMA MPON3BOACTBA CTPOMTEABHBIX KOHCTPYKUMHA 43 aBTOKAAB-
HbIX AYEUCTBIX GETOHOB Ha OCHOBe BhICOKO3(dekTuBHbIX BXywmx Tvna IJHB un
TMI, nossoauBias ofecnednTh Ka4yeCTBEHHO HOBBIA ypOBEHb (PM3MKO-TEXHMYeC-
KMX CBOWMCTB AY€UCTHIX GETOHOB aBTOKAABHOTO TBepAeHus. Boira obecmevena Bo3-

MOJKHOCTb CHMXKEHMS CPeAHell MAOTHOCTH Adeuctoro Gerona ao 00-600 Kt/ M
npu npousoctu Ha cxarue 2,5—3,5 MIla u moposocroiikoctn He menee 35 IMKAOB.

Pacuupena coipbeBas 6a3a AASl IPOM3BOACTBA KAaYeCTBEHHBIX M3AEAMI U3 Aueu-
CThIX GETOHOB 3a CYeT MPUMEHeHMS PA3AMYHBIX BTOPWYHBIX NPOAYKTOB IPOMbILLI-
AGHHOCTM M IHEpPreTMKM (30A, WIAAKOB, XBOCTOB OGOTalleHMs pasAMdHBIX DYA,
¢ocgorunca, npoaykros razoounuctku TOC u ap.).

Paspa6orano HOBOe mokoreHue 06OPYAOBaHMA AAS TPOM3BOACTBA I(PDEKTHB-
HBIX SYEUCTHIX GETOHOR, B T.4. O Pe3aTeAbHOM TEXHOAOTHM.

B nocaeanne 10 aer uccaepoBanus BEAYTCA B HANPABACHMM CO3AAHMA IHEPTO-
c6eperamomux TeXHOAOIHI HITOTOBAEHHSA AYEUCTBIX 6ETOHOB HEABTOKAABHOTO TBEP-
AEHMS, 110 OCHOBHBIM (PU3MKO-TEXHMYECKMM CBOMCTBaM (B HEPBYIO O4YepEAb, IO
TENAO3AIMTHBIM CBOMCTBAM) COOTBETCTBYIOLMX TPeOOBAHUAM, MPEABABASEMBIM K
aBTOKAGBHBIM SYEUCTHIM GETOHAM, YTO BAXKHO AAf DelleHnsA aKTyaAbHON NPOGAEMBI
COBpPEMEHHOTO CTPOMTEAbCTBA — IOBBIUIEHNA YDOBHA TENAO3AUUTHI 3AAHUI C Lie-
AbI0 3KOHOMMM IHEPro3aTpaT Ha MX OTOIAEHMe.

B pe3yabrate co3paHa yu BHeApeHa B NPaKTUKY CTPOMTEABHOTO NPOM3BOACTBA
3HeprocOeperaiowas TEXHOAOTMS W3TOTOBAEHMS HEABTOKAABHBIX AYEMCTHIX 6eTO-
HOB, OTAMYMTEAbHBIE OCOGEHHOCTH KOTOPOW COCTOAT B CAEAYIOL{EM:

— OAHOCTaAMMHBUA CIOCOO NPUrOTOBAGHMS MOPOGETOHHONM CMecH, TPH KOTOPOM

IPOLeCChl CMELIMBAHMA M MEXaHOXMMUYECKOA aKTUBALUM CHIPbEBBIX KOMIIOHEH-
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AYEUCTBLIE BETOHbI

TOB, a TAK)XKe IIOPU3ALMA CMECH IPOMCXOAAT OAHOBPEMEHHO B OAHOM arperare,
YTO 3HAYUTEABHO YIPOIIAET IPOLECC NPATOTOBAECHMA CMECH M COKpAljaeT ero
NPOAOAKUTEABHOCT;

— MWCKAKYeHMe IpUMeHeHUs BUOpOCMecuTeAeH, BMOPO- M YAAPHBIX NAOLAAOK;

— YCKOpEHME NPOLeCCOB HapPAaCTaHMA NAACTUYECKON NPOYHOCTH M TBEPAEHUA Ade-
UCTBIX GETOHOB B HAYaABHBIA IepPUOA O0ECNIEYMAO BO3MOXKHOCTh NPUMEHEHUS
BBICOKOI((EXTHBHOMA PE3aTEABHON TEXHOAOTUM NPH POU3BOACTBE M3AEAMI U3
AYEHCTHIX OETOHOB;

— 3HaYUTEABHOE COKpalleHMe IHePro3aTpar 3a CYeT NPUMEHEHMs NPHU TBEPAEHUH
METOAR «TepMOCa», NO3BOASIONIEIO COXPAHUTD TENAO, BHIAEASIOLIEECS IpHU FH-
ApaTaluyuM [MOPTAAHALEMEHTA.

Yayuienne Gu3nKO-TEXHU4ECKUX CBOWCTB HEABTOKAABHBIX SYEUCTHIX GETOHOB,
AOCTUTHYTOE 32 CYeT [IPMMEHEHMSA KOMIAEKCHBIX XMMUYeCKuX A0GaBOK, IpdeKrTus-
HBIX COCOG0B NPUTOTOBAEHHS AYEUCTOOETOHHBIX CMECE M U3AEAMI M3 HHX, Cyllje-
CTBEHHO PAaCUMPUAO MX OOGAACTb IPUMEHEHMT — He TOABKO AAS NPOM3BOACTBA
MEAKOIITYYHBIX M3AEAMH, HO M AAf M3FOTOBAEHMS YKPYNHEHHbIX areMeHToOB. Daa-
ropapsi HOBOJ TEXHOAOTHM M3TOTOBAEHMA MOPOGETOHOB C NOHMXKEHHBIMM YCAAOY-
HbIMM AedopMaUMAMM M HU3KOH TEXHOAOIMYECKOM BAAXKHOCTBIO CO3AAHBI
NEepCHeKTUBbI AAS WIMPOKOTO NPUMEHEHNA AYEUCTLIX GETOHOB B MOCTPOEYHBIX YCAO-
BUAX (B MOHOAMTHOM CTPOMTEABCTBE).

Breapenne sneproc6eperaiomjeit TeXHOAOTMM NPOU3BOACTBA BbICOKOID(EKTHB-
HOTO H4eMCTOro GeTOHa HeaBTOKAABHOrO TBEPAEHMA OCYHIECTBACHO Ha 23 pasanmu-
HBIX IPOMBILUAEHHDBIX NPEATPUATHAX M CTPOMTEAbHBIX OOBEKTAX.

B 1997-2001 rr. upu senocpeactsersom ysactun HUMXKD 6wir opranusosan
BBITYCK M3AEAMI Ha MaAbIX NPEANPHATHAX MPOM3BOAMTEABHOCTHIO J—10 ThIC. M B
roa. Ha atux npeanpusitusix 6bira Bnepsble BHEADEHA OAHOCTAAMIHAS TEXHOAOTMA
MPOM3BOACTBA SYEUCTOrO GeTOHa, IpU KOTOPOH 3aAMuBKa GETOHHOM CMECH POMU3BO-
AWUTCS B MHAMBHAYaAbHbIE (DOPMBI Pa3HOM KOHCTPYKUMM. AA YCKODEHHA TBEPAEHMS
AYEUCTBIX OETOHOB HA ITUX NPEANPUATUAX ObIAM NpPUMEHEHBI NPONAPHUBAHUE, MPO-
TpeB M3AEAMH C [IOMOILBI0 HATPEBATEABHBIX SAEMEHTOB, a TaKKe METOA «TepMOca».
Taxue nNpoOM3BOACTBA Opranu30BaHbl B bearopoackoii u Mockosckoi o6aactsx.

BbinycK MEAKOWTYYHBIX M3AEAMI U3 HEABTOKAABHOTO S4eMCTOro 6eroHa ObiA
opranu30BaH Taxxe B (OpMOBOYHBIX Hexax paAa 3aBoaos XBK u ACK nocae nx
He60AbIION pexoHCTpykumu. [IpuroToBreHue s4encToO6eTOHHONA CMECH POU3BOAK-
AOCb OAHOCTaAMMHBIM CNOCOGOM B CKOPOCTHBIX CMECHTEASX, a AAS XpaHeHus,
TPaHCIOPTUPOBAHMSA M AO3MPOBAHUSA ChIPHEBBIX KOMIIOHEHTOB OBIAO MCIIOAB30BAHO
o6opyaosanne 3aBopos KBU u ACK. 3aausky suencro6eToOHHbIX cmecei Mpon3-
BOAMAM KaK B MHAMBMAYaAbHble Qopmbl (Psizanb, Bouunni Borouex), Tak u B $op-
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AYENCTBIE BETOHBI

Mbl 6OABUIMX PAa3MEPOB C MOCAGAYIOUIEH MX Pa3pe3KON HA MBAEAMS HEOOXOAUMBIX
pasmepos ([lepmb, HoBomwaxtuuck Pocrosckoit o6aacty).

B 2002 r. sctynma B CTpO¥ 3aBOA 110 MPOM3BOACTBY M3AEAMH M3 HEABTOKAABHO-
IO YEUCTOTO GETOHA MPOU3BOAUTEABHOCTbIO A0 40 ThIC. M3 M3AeAMit B roA ¢ mpu-
MEHEHyeM COBPEMEHHOTO Pe3aTeAbHOro Kommaekca «3xcrpabaok» Boaorosckoro
sapoaa «Crpommamunar. Ha 3Tom nmpeAnpusaTiyn oCyluecTBAAETCA BBIIYCK BBICO-
KOTOYHBIX M3AEAMI M3 HEaBTOKAABHOTO AYenctoro Gerona maotHoctso D 600 u
D 700 ¢ npounoctsio ot 2,5 ao 3,5 MIla. ITepecrpoiika TexHoAOrMM ¥ 3amycK 3a-
BOA2 OBIAM OCYIIECTBAEHB! IpM HEIOCPEACTBEHHOM Y4YacTHM COTPYAHMKOB
HUWXE.

B nacrosulee Bpems HAKOHAEH AOCTATOYHO GOABLIOH ONBIT NPUMEHEHUS Heas-
TOKAABHBIX SIYEUCTHIX OETOHOB B IOCTPOEYHBIX YCAOBMAX: NPH 33AMBKE NOAOB
(Mocksa, Cankr-Ilerep6ypr), npu ycTpoicTBe CTAXKEK U3 3BYKOM3OASNLMOHHOTO MO-
po6eToHa ¥ Ipy 3aAMBKE ONBITHBIX Y4aCTKOB MOHOAMTHBIX nepekpbituit (Mocksa).

UmeeTcs TaxKe ONBIT KOMIAEKCHONO MCIOAB30BaHMA COOPHOTO ¥ MOHOAMTHO-
ro S4EUCThIX 6ETOHOB MPU CTPOUTEABCTBE KOTTeAXed (Mocksa).

OcHoBHble BbiLIENEpPeYUCACHHbIE Pa3pabGOTKM 3aNMATEHTOBAHBI, 3KCIOHMPOBA-
AMChH Ha BBICTABKAX, HAarpaKACHBI MEAAAAMY M AMIIAOMAMHU.

HWMXKD BbifynieHsl CACAYIOU[ME OCHOBHBIE HOPMATHBHbIE AOKYMEHTBI:
~  MucTpyKymua MO TeXHOAOTMM M3roToBAeHMs seucThix Getonos (CH 277-80);

— TOCT 25485 «DBeronn suenctoie. TexHuueckue ycaosus»;

— TOCT 21520 «Baokm 4eMcTOGETOHHBIE CTEHOBBIE MEAKME Y ;

— TOCT 5742 «M3aeans TENAON3OAALMOHHBIE HYEHCTOOETOHHBIEY ;

— PyKOBOACTBO 10 M3FOTOBAEHMIO M IPMMEHEHMIO M3AEAMHA M3 HEaBTOKAABHBIX

suencroix 6eronos (HUMXE, 1991 r).
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Hanpsratowue 6eronnt

IIpo6aemoit Hanpsraiouero GeToHa — 6eTOHA Ha HANpATAOWEM LEMEHTe — B
HUMXD 3anumarnch, B OCHOBHOM, COTPYAHMKM AabOpaTOpuM, BO3FAABASEMOMN
npodeccopom B.B.Muxaiirossm (C.A.Aursep, TI'JL. Bepamuesckuit, A.M.Byaa-
rany, A.K. Kapaces, M. Maptupocos, M. A. Oscannukos, A.H. [Tonos, B.A. Ilo-
nosa, I0.H. Turos, A.A. Turosa, a rakxe K.I. Kpacuasnuuxos, 3.M. Aapuonosa,
A.B. Huxutuna). Tepmun «HampsAraiomuii nemenT» (pasHOBMAHOCTE paciiipsome-
roca nemeHTa) poaMAcs B 3toit Aa6oparopuu B 50-e roasl. Ilocrenenno k u3yde-
HMIO 3TOA MPOGAEMbl NOAKAIOYMAMCH MHOTME ADYIME MCCAEAOBATEAM, B TOM YMCAE
M.U.Beitauna, 10.A.Toroaes, .M. Apobsienxo, A.M.3se3p0s, A.C. 3ypabsu, r.
II. Kopoaesa, T.B. Kysuenosa, B.A. Mkprymsan, I'.B. Hecseraes, B.JA. Hunys,
W.b. Pyrxosckas, M.A. Xapyenko, A.Il. Yymxkus, Muorue u3 Hux craim u3sect-
HBIMM Y4eHbIMM, AOKTOpaMy Hayk, npodeccopamu. B acimpanrype HUMXD npo-
IUAM TOATOTOBKY IO 3TOM TEMaTMKE ¥ CTaAy CHenUarucTamu Goree TPHALATH
acnupaHToB. B HekoTOphIX ropopax Buimyckuukamu acuupantypsi HUVIKD 6bian
06pa30BaHbl HeDOPMAAbHBIE HAYYHbIE LEHTPBI, PA3BMBABLINE UCCAEAOBAHNMS B ITOH
06AacT! ¥ YCNeIHO BHEADSABIIME HANPSATAOWMA GETOH B IPAKTUKY CTPOMTEABCTBA.
Cpean HMX MOXHO OTMeTUTb LeHTp B TamkeHte moa pykosoactBom C.A. Xoaxa-
eBa, B bpecre nop pyxosoactsom B.A. Byatoka u B.B. Typa, B T'posnom, a 3atem
8 Pocrose-Ha-Aony noa pykosoactsom I'A. Aitpanerosa. Bee atu roant HUMXKD
ObIA M OCTAaeTCS AMAEDOM B Pa3BUTHM TEXHOAOTMI HANpAraowero 6eToHa u camo-
HanPAXEHHOTO XeAe306eTOHa.

Ha ocHoBaHMM De3yAbTaToB MCCAEAOBaHMI YrAYOAAAMCH 3HaHMA O NPUPOAE
pacumpenns 6etoHos Ha HII, pa3paGaTbiBaAnch HOBble HOPDMaTMBHO-TEXHMYECKME
AOKyMeHTbI, BHOCHAMCH AonoAHenus B TOCT, CHull, Iocobus.

VI3 Hamboree 3HAYMMbIX HOPMATMBHBIX AOKYMeHTOB cAeayeT oTmeTuts CHull
2.03.01-84. «Betonubie u xere306eToHHbIe KOHCTPyKumM, [locobue mo mpoexTH-
POBAHMIO CAMOHANPSXEHHBIX XeAe306eTonubix koHCTpykiuit» (x CHull 2.03.01-
84) 1986 r.; «IIpou3BOACTBO COODHBIX CAMOHANPSKEHHBIX JKEA€300ETOHHBIX
KOHCTPYKuuiA u n3aeanit» (nocodbue k CHull 3.09.01-85) 1990 r.; «Ilement nanps-
raoupaity  TY 5734-072-46854090-98, «Pacumpsioue aobasku» TY 5743-023-
46854090-98; «Beroubl na nanpsrawouem uemente» TY 5745-100-46854090-99.

Paspa6oran Takxe 1yeAblii piA PEKOMEHAATEAbHBIX AOKYMEHTOB Kak ofiiero xa-
pakTepa, Hanpumep, «Pexomenaauuu no npuMeHeHu© 6€TOHOB HA HANpATAKIeM
eMEHTe B MOHOAMTHOM ¥ COOPHO-MOHOAMTHOM CTPOMTEABCTBE», TAK M AAS pa3-
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AMYHBIX KOHCTPYKIMMA, HAmpumep, «Pexomenaanuyu mo mpoekTHPOBAaHHIO ¥ BO3Be-
ACHUIO MKOCTHBIX KOHCTPYKUMI C [piMeHeHneM 6ETOHa Ha HANPAraloUeM LeMeH-
Te», «PekoMEHAAUMM [O NpPUMEHEHMIO Hampsraiouero 6eTOHa AASl NOKpPBITHI
TNOAOB ¥ KPOBEAb», «PeKOMEHAaUMM MO M3TOTOBAEHMIO XeAe300eTOHHBIX CaMOHa-
NpSIKEHHBIX HU3KOHANOPHBIX TPY6».

Baxnoe 3naueHne AAsi MHGOPMUPOBAHUS MHKEHEPHONM OOI{ECTBEHHOCTH K MO~
NyASIPU3ALMM HANPSATAOWEro 6eTOHA MMEAM MHOTOYMCAeHHbie nyOAMKanuM, B nep-
BYI0 ouepeAb, moHorpadun B.B. Muxaiirosa « CamonanpsxeHHbIA KeAe306eTOH Y,
1955 r., u B.B. Muxaiiaosa u C.A. Aursepa «Pacumpsiommiics u HanpsArawouumi
LeMEHT ¥ CaMOHANpAXEHHbIE XKeAe300eTOHHble KOHCTPYKyun», 1974 .

HIJ npuaaer GetoHy cnOCOGHOCTb PacWupsTbCS B HPOLECCE TBEPAEHMSA, YTO
NO3BOASIET MOAYYMTb B OETOHE KOHCTPYKLMM HAaYaAbHOE O6XKaTHe — CaMOHAnpA-
xenne. OAHOBpEMEHHO oObecreynBaeTcss BBICOKAS IAOTHOCTh LEMEHTHOTO KaMHA
HL. Bce 910 KapAMHAABHO YAy4IIaeT MHOTME CBOWCTBA GETOHA HA €ro OCHOBE.

Han6oree yerecoo0pa3Ho mpumeHeHMe HaNpAramliero 6eTOHa B apMUpOBaH-
HBIX KOHCTPYKUMSAX, TAe apMaTypa B CHAY CUETACHMA OTPaHUiMBAET PacCHIMpEHWe
6eTOHa, YTO IPUAAET KOHCTPYKIMM OCOOEHHO BHICOKME IKCIAYATALMOHHbIE KayecT-
Ba B 4ACTHM HeCylleil CIOCOGHOCTH, TPEUMHOCTOMKOCTH M CPOKA CAYXOBL.

Onsir nponzsoacrsa HII 8 Poccun u CHI umetor ITopoasckuit, Vers-Kameno-
ropckuit, Kanrcknii, Bockpecenckuit, Boakossiccknuit, Anenpoasepxunckuit, 'op-
HO32aBOACKMHA, YAbAHOBCKMI M HEKOTOpBIE APYTMe LleMEHTHbIE 3aBOABL

Bo mHorux cayuasx yaoGuee ucnoan3osarb HII e 3saBoackoro msrorosaenus,
a B BMAe COYeTaHMA MOPTAaHALEMeHTa M pacumpaiomeir robaskn (PA), coaepxa-
e AAIOMUHATHL ¥ THIC B ONPEAEAEHHOM COOTHOWeHUH. AoGaBKa BBOAUTCA HeIo-
CPEACTBEHHO B OETOHOCMECHTEAb NPM NPUrOTOBAEHMM OETOHHOW CMecH. ITO
NO3BOASET, KAK NPABMAO, CHU3NTh TPAHCIOPTHbIE 3aTPAaThl M NOBBICHTD MOOUAB-
HocTb npumeHenus takoro HII.

Cnenuduka u IpeMMyIecTsa HANPAramero 6eToHa — BhICOKHE BOAOHENPOHH-
1JaeMOCTb M MOPO30CTOMKOCTb, NMOBBILIEHHbIE PACTAXUMOCTb ¥ NPOYHOCTh GeTOHa
IpU PACTSKEHUM, NMOAHAS KOMIEHCALMA YCAAOYHBIX ABAEHUHM, MOBBIIEHHAs CTOW-
KOCTB [PM BO3AEJCTBMM MHOIMX BUAOB arpeCCHMBHBIX CPeA, 3 TAKXKe BO3MOXHOCTD
obecredenust 6oaee BBICOKON TPEIMHOCTOMKOCTH KOHCTPYKIMM 33 C4€T CAMOHa-
NpSKEeHUs OPU CBA3AHHOM (CLEMAEHMEM C apMaTypoii) pacumpennn GeToHa.

Moxno nasath o6aacti Hauboree 3PheKTUBHOrO IPUMEHEHHS HAIPATAIOWIETO
6eTOHa B CTPOMTEABCTBE: MOHOAUTHBIE ¥ COOPHO-MOHOAUTHbIE COOPYXKEHUA Pa3AUY-
HOTO Ha3HAYeHHs, B MEPBYK) O4epeAb, EMKOCTHbIE M OA3EMHbIE; HOKPBITUA IKCOAY-
ATMpPYeMbIX KpOBEAb, B TOM 4YHCAe CIIOPTMBHBIX COODY>KEHMif; OCHOBAHUSA
MCKYCCTBEHHBIX KOHBKOGEXHBIX AOPOXKEK M MOAEH;OABI IIPOM3AAHUI; BOAOHENPO-
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HULaeMble OGAEAKM TOHHEAE/ METPONOAMTEHOB; NOKPHITUA AOPOT, a3pOAPOMOB M
aBTOAOPOXKHBIX MOCTOB; COOPHO-MOHOAMTHBIE BUCSuME OGOAOUKM GOABUIMX TpPOAE-
TOB; )KeAe300eTOHHbIe TPYObl ~— HU3KOHANMOPHbIE M Ge3HANOpHbIE; COOPHBIE M MO-
HOAMTHBIE BOAOBOABI GOABLIONO AMAMETpa; 6eCcIOKpPOBHbIE COOPHbIE KPBIUIM SKMABIX
3AaHMI; AETKOGETOHHbIE CTEHOBble NMAHEAM; OMOHOAMYNMBaHMEe COOPHBIX (PYHAAMEH-
TOB [I0A MOMIHbIE TYyPGOArperaThbl; 3alMTHbIE COOPY)KEHUS NPOTHB PAAMOHYKAUAOB;
CTBIKM BCEX BUAOB; YCUAEHNE KOHCTPYKIMHA, PEMOHTHO-BOCCTAHOBUTEAbHbIE PAGOTEL

3a paspaborky HIl u ero mpumeHneHyue B TABHBIX CIOPTUBHBIX COODYXKEHMAX
Oanmmnappi-80 aBTOpPCKyi KOAAEKTHB, B uncAe KoToporo Obiam B.B. Muxaitros,
C.A. Aursep, A.M. Byaarann, B.A. Kpbiros, A.A.Turosa, A.Il. Yymkun, yaocro-
en npemun Cosera Munucrpos CCCP. B.B. Muxaiiros nepsbiM u3 OTe4€CTBEHHBIX
YYEHBIX OTMEYeH BhICHIEH Harpapoit MexayHapoanoit deaepanuyu MO npeAHanps-
JKEHHOMY Xeae300etoHy — mepaavio Qpeiicenne.

DdbdekTUBHOCTb MCIIOAB30BAHUS HANpsTaowero 6eToHa B KOHCTPYKIMAX Onpe-
AeaseTcs pAAOM (DaKTOPOB: MCKAIOYEHUEM TMADOM3OAALMM, YCTDAHEHMEM MAM CO-
KpaljeHUeM KOAMYecTBa Ae(POPMALMOHHBIX LIBOB, YMEHBUIEHWEM CEYEHMA M
pacxoAa 6eToHa, NOBbILIEHUEM TPELPHOCTONKOCTH, AOATOBEYHOCTH ¥ HAAEKHOCTH
COOPY>KEeHMH B LIeAOM, MHOTOKDATHBIM yBEAHUYEHMEM Ge3DEMOHTHOTO CPOKA IKCIIAY-
aTanuu COOPY>KEHMI.

Hosoi cneyuduyeckoil xapakTepuCTHKON HANpAraomero 6eTona ABASETCA Map-
xa 6erona no camonanpskenmo. IIpu mopbope cocrasa 6eToHa MO BEAMUYMHE CAMO-
HanpsoKenus rAasHbiMu (pakTopamu Asasiorcs mapka HIl no camonanpsixenuio
(H1I-10, HLI-20, HI-30 » HL-40 ¢ HopMupyeMbIM CaMOHaNpAXEHMEM He HYKe CO-
orserctsenHo 1, 2, 3 u 4 MIla) u pacxoa HIJ na 1 xy6. m cmecu. C yBeandenuem
BOAOIEMEHTHOTO OTHOLIEHHUS CAMOHANPSKEHNE, KaK M NPOYHOCTD, CHMUKAETCH,

Ipu ucnoas3osanun PA eé xoamuectso (B npeaerax 7—15%) moabupaercs pac-
YeTOM M OMBITHHIM NYTeM AAS NIOAYYEHMSA 3aA3HHOM BEAMUYMHBI CAMOHAINPAKEHNMS
MAM KOMIIEHCALMH YCAAKH.

M3roroBaenne cOOPHBIX CAMOHAINPSKEHHBIX U3ACAMIA M KOHCTPYKUMIA B YCAOBH-
ax 3aopos JKBY BecbMa yAauHo BOMChIBaeTCA B CyljecTByloupe Texnorornu. [lpu
3TOM KOHCTPYKIMS NPUMEHAeMbIX OPM He AOAXKHA AONYCKAaTb 3aKAMHMBAHMA M3-
AeAMs TPy paciumpennyt 6eToHa.

Boaee yem 30-AeTHuit OMbIT NpUMEHEHMS HANPATAIOLETO 6eTOHA B LIMPOKOM CIie-
KTpe KOHCTPYKUMI ¥ COOPYXKeHM!, B TOM YACAE, B 3UMHMX YCAOBMSAX, CBUAETEABCT-
Byer 0 ero yHusepcaAbHOCTM u 3(dextuHoctn. O6beM npoM3BOACTBA
HANPATAIOWEr0 [EMEHTA XerOAHO Bo3pacTaa u B 1990 r. mpesbicua 1 MAH. TOHH.
Bo3seaeHsl MMAAMOHDBI KYOUYECKMX METPOB KOHCTPYKUMI U3 CAMOHATPSKEHHOTO JKe-
Ae306eToHa. YMECTHO Ha3BaTh HEKOTOpPbie 3AAHUA M COOPYXKEHMS, BO3BEAEHHbiE C
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MCIIOAB30BAHYEM Hampsrawomero 6eroHa: OYMCTHbIe coopyxkennsa ropopos Hosocu-
6upcka, Ilevopst, AoGepel; OTKpbIThIE CTAAMOHBI C MCKYCCTBEHHBIM AbAOM « Meaeo»
8 Aama-Ate u «Copmoso» B H.Hosropoae; Tpu6yHsl cTaanonos « Ayxuuxu», ¢«Au-
Hamo», «Vamaiaoso» (Mocksa), um. C.M.Kuposa, «Ilerposckuit» (C.IIerepbypr),
«Paspan» (Epesan), «Tpyaosvie pesepsbry (Tamkent); BucAdas 060A04Ka MOKpHI-
™ rapaxa auamerpom 160 m (Kues); aspoapomHeie coopyxenus B aspomoprax
«Aomoaeaoso» B Mockse u TaumkeHTe; OGAEAKN IEPETOHHBIX M 3CKAAATOPHBIX TOH-
HeAeH, CTBOABL M ADYTUE TOHHEAbHbIE COOpyXenus merponoanrenos (Kues, Munck);
spanus Cosera Mepepayun u MVIA PO, mexaynapoansix 6ankos, Crappui ['ocTu-
ubid ABop, ToproBo-03a0poBuTeABHBI XOMIAEKC Ha maomaau Kypckoro sok3ara
(Mocxksa).

YcneuwHas MHOrOAeTHSA KCIIAYaTalUA TaKMX OTBETCTBEHHBIX 3A3HMMA M COOpY-
5KEHUHA TOBOPUT O BBICOKOH CTOMKOCTM M HAAEKHOCTH KOHCTPYKI[MHA M3 HalpsAramw-
mero GeToHa.

Beron Ha HanpsramoweM LeMeHTe M CETOAHS OCTAaeTCA B PAAY AYHIIMX AOCTH-
XEHMH OTEYEeCTBEHHOTO GETOHOBEAEHMA.

MoAumep6eToHsI

Pa3BuTue 1[BETHOM METAAAYPIMM, XMMHUYECKOM 1 LEAAIOAO3HO-6YMasKHOH IPOMbI-
IIAEHHOCTH, MPOM3BOACTBA MUHEDAABHBIX YAOODEHMH ¥ MHOTMX ADYIMX OTpacAeif
IPOMBILIAEHHOCTH, FA€ HEN36EXKHO BO3ACHCTBME HA CTPOMTEAbHBIE KOHCTDYKIMH ar-
PECCHBHBIX CPeA, NOTPeGOBAAO pelleHHs KOMIIAEKCHOM MPOOAEMBI IO CO3AAHMIO M
BCECTOPOHHEMY M3YY€HMIO HOBbIX BUAOB CIEIMAABHBIX GETOHOB, K YMCAY KOTOPBIX,
B NEPBYIO OYepeAb, OTHOCATCA MOAMMEPOETOHBI, IOAMMEPCUAUKATHBIE BETOHBI, cep-
Hble # HekoTopsle Apyrue GeTonsl (0606weHubi Tepmu T1-6eToubi).

B 1966 r. no unuuyuatuse npodeccopa H.A. Mowanckoro 8 HUVIXE 6bira co-
3paHa AabopaTopus moAMMepOeTOHOB, KOTOpas pa6oTara CHAaYaAa MOA €ro pyko-
BOACTBOM, a 3atreM noA pykosopcrsom B.B. Ilatypoesa u T.K.Conoswesa.
OchoBHoil 3apaueit AaGopatopun Obiaa pa3paboTka (HM3MKO-XMMMYECKHMX OCHOB
noa6opa 1 NPOEKTHPOBAHMA COCTABOB, MCCAEAOBAHME 3aKOHOMEPHOCTEH CTPYKTY-
poO6pa3oBaHus 1 TEXHOAOMUM U3TOTOBACHHSA MOAMMEPOETOHOB.

B 0ocHOBY TexHOAOrMM MOAMMEPOETOHOB GbIAA IOAOXKEHA NOAMCTPYKTYpPHAsA Te-
OpMsl IOCTPOEHUS MHOFOKOMIOHEHTHOM CHCTEMBI OETOHOB Ha OCHOBE MOAMMEDOB,
COTAACHO KOTOPOH MaTepuaA MPEeACTABAAETCA COCTABAGHHBIM M3 HECKOABKUX
CTPYKTYp, Ha4MHas OT MOAEKYAAPHBIX M KOHYas rpyObIMM MaKPOCTPYKTYyDaMu U3
3aMOAHMTEAEH M TOAMMEDHBIX CBA3YIOUMX. JTa TeOpus ObIAd M3AOXKEHA B MOHOTpa-
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¢uu H.A. Momanckoro u B.B. ITarypoesa «Koucrpykrususie u xumuuecku croi-
xue noanmepGeronsr» (1970 r.).

[losanee B.B. Ilarypoes B monorpadmm «Texnororus noaumepGeTOHOB»
(1977 r.) AoKa3aa, 4TO ¢ MHXKEHEPHOH TOYKM 3peHus GoAee BaXHO PacCMOTPEHHE
ofmeit CTPYKTYpbl IOAMMEPGETOHOB Ha ABYX YPOBHAX: MMKPO- M MaKPOCTPYKTYPbI.
Takoe pasrerenne AOCTATOYHO AAS Pa3BUTHS NPAKTMYECKON TEXHOAOTMM MPOMU3-
BOACTBA MOAMMEDPGETOHOB M OTPaXKeHMsi O6BEKTUBHBIX 3aKOHOMEPHOCTEN CTPYKTY-
poo6pazoBannus 1 GOpMUPOBAHUS UX CBOWCTS.

Hayynbie corpyannxku aa6oparopuu npodeccop WLE. ITytases, I.K.Corosses,
10.B. Maxkcumos, A.H. Boarymes, H.Q. IUecrepxuna, O.M. Kpacuabuuxosa,
W.b.Ysaposa, B.A. Eadumos u Apyrue BbnoAHMAM 6OABLION OGbEM KCnepUMEH-
TAABHBIX PabOT B 3TO/ 00AGCTH GETOHOBEAEHMS, B Pe3yAbTaTe 4ero Gbiak paspabo-
TaHbi ¥ BbINYIEHBI:

— MWMHcTpyknuua mo TeXHOAOrMM HPUTOTOBAEHMS NOAMMEPOETOHOB M M3ACAMI 13

wux. HUMXDB, CH 525-80;

— TOCT 25246-82. Beroust xummyecku croiikue. Texnuueckue ycAoBus;
— TOCT 25881-83. Beronnl xumuuecku croiikue. MeTOAB! MCIILITAHMUIL;
— PyxosoacTso no meroaam ucnbitanmit moaumepberonos. HUMXKB,1970 r.

Tecnoe B3aumopeiicrane ¢ mpoexThbiMu uHCTHTyTaMu (Tunponsermer, l'ocxum-
npoekT, [IpoekTxumM3ammra), Hay4HbIMI M [IPOM3BOACTBEHHBIMU OpPraHU3AUMAMU U
COBMECTHas pa3pab0TKa HOPMATUBHBIX AOKYMEHTOB [IO3BOAMAM B BECbMa KOPOTKME
CPOKM CIIPOEKTUPOBATh M OCYUJECTBUTE CTPOMTEABCTBO PSAA LIEXOB M 3aBOAOB IO
NPOM3BOACTBY NOAMMEPOETOHHBIX M3AEAMH M KOHCTPYKIMH, HAaAaAMTh MX BBIIYCK.
B uncae Takux mpeAnpUATHIA HeX CTPOUTEAbHbIX KOHCTPYKIMHA MOABAHHBIX 3CTAKAA
B AKe3ka3raue; yexa IO MPOU3BOACTBY AEKTPOAU3HBIX BaHH, CTPOMTEABHBIX KOH-
CTPYKIMH, nAMT noAa u QpyrepoBox B Ycrb-Kamenoropcke u Hopuancke; gex no-
AuMep6eToHa MO BBIIYCKY 3AEKTPOAM3HBIX BaHH, NOAMMEPOETOHHBIX TPYOD, WINaA,
mAMT noAa B MOCKOBCKO# 06AacTy.

Becb kxommaexc 060pyAOBaHMA AASL IPUIOTOBAEHMS MOAMMEPOETOHHBIX CMeceit
M M3TOTOBAEHMA M3AEAMN OOBEAMHEHBI B €AMHYI0 NOTOYHYK AMHMIO, Ha KOTODOI
OCYW[ECTBASIOTCA CAGAYIOUpe onepanuy: (PakUMOHMPOBAaHME M CYMIKA 3aNOAHMTE-
Aeif, TIOATOTOBKA CBA3YIOUWMX M OTBEDAUTEAEH, IPUTOTOBAEHUE NMOAMMEPOETOHHOM
cmecH, OpMOBaHKE ¥ TEPMOOTBEPXAECHUE KOHCTPYKLMIA M U3ACAUHA.

CAepyeT NOAYEPKHYTD, YTO IPUTOTOBAEHME MOAMMEPGETOHOB ABAAETCA B GOAb-
el Mepe XMMUUECKOH, HeXXeAM CTPOMTEALHOM TEXHOAOTHER. JTO NpeAbABASET NO-
BbILIEHHBEIE TPeGOBAHUA K KAYECTBY M COCTABY MCXOAHBIX MATEpPUaAOB, K MOABOPY
060PYAOBaHMA, TOYHOCTH AO3UPOBAHUS U COOAIOAEHMIO TEXHOAOTHYECKOTO DEXM-
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Ma, TOCAEAOBATEABHOCTH ONEPaLyil, TeXHUKe Ge30MacHOCTH MPOU3BOACTBA M TPY-
A3, OXpaHe OKDPYKaIuei CpeAsl.

BbicoKkas cTOMMOCTb HOAMMEPHOTO ChipbS AAfl NPOM3BOACTBA MOAMMEPOETOHOB
NOCTOAHHO TpefoBara OBOCHOBAHMS TEXHOAOIMH MX IPOM3BOACTBA, NO3BOASIOLMX
CHM3UTH PACXOAB! AOPOTOCTOSIMMX KOMIIOHEHTOB, IIOBBICHTb AOATOBEYHOCTb M3AE-
Auit U3 110ANMepGeTOHOB ¥ 3DDEKTUBHOCTD OT MX HCHOAB3OBAHMUA.

Corpyaunkamn HUVIXD 6bian co3AaHbI HOBBIE TEXHOAOTMM M3TOTOBAEHMSA NO-
AumepGeToHOB M u3AeAMH M3 HuX. B wacTHocTH, GblAM paspaboranbl KapkacHas
TEXHOAOIUA NPH NPHMEHEHUH NOANMEPOETOHOB B MAIMHOCTPOEHUH M TEXHOAOIMA
NOBEPXHOCTHOM M IAYOMHHOM NPOMUTKY KEAe306€TOHHBIX M KAMEHHBIX KOHCTPYK-
LA HU3KOBA3KMMM MOAMMEPPACTBOPAMHM, HalleAllas MaKCMMAaABHO 3ddeKTuBHOE
IpUMEHEHNE B HAWM AHM NP PEMOHTE M BOCCTAHOBACHMM AEKTHBIX OETOHHDIX,
XKeAe300€TOHHbIX, KAMEHHBIX, KUPIUYHBIX M APYTMX CTPOMTEABHBIX KOHCTPYKIMA.
MeToA mpOmMTKM LEMEHTHbIX GETOHOB HM3KOBASKMMM MOHOMEpPAMA C NOCAEAYIO-
el TOAMMEpH3aLen OCAEAHNX B [IOPOBOH CTPYKTYpe 6ETOHA NPUAAET UM MOBbI-
WeHHYI0 NPOYHOCTb, AATe3MI0, IAOTHOCTb M TPEMMHOCTOMKOCTh. TexHoAorus
PeMOHTa M3A0XKeHa B «PeKOMEHAALHAX 1O PEMOHTY M BOCCTAHOBAEHMIO JKene306e-
TOHHBIX KOHCTPYKUM#A noAumeprbiMu coctaBamu» (HUMKD, 1986 r).

Hamn6oAabliee pacmpocTpaHeHne AAS PEMOHTA M BOCCTAHOBAEHMS JKeAe300eTOH-
HBIX KOHCTPYKLMI NOAYYMAM KOMIIO3MIMM U3 MOKCUAHBIX CMOA, HO OHM He MOTYT
ObiTh MCIOAb30BaHbl AASL 3aLIOAHEHMS TPEWMH C WMPKHOA PACKPHITHA MeHee
0,15 MM, 1 UMU HEAB3A OCYWIECTBASTS IPONUTKY NOPUCTOI CTPYKTYPbI HA GOABLIYIO
ray6uny.

AAAL 33WMTHl M PEMOHTA KAk BHOBb M3TOTOBAEHHBIX, TAK Y MOBPEXKAEHHBIX IpH
aKcnayarauuu xee3oberonnsix koucTpykumi 10.B. Makcumossim 6s11a paspabo-
TaHa HU3KOBSA3Kast, ObICTPONOAMMEDPY3YIOLIAACA KOMIO3ULMA HA OCHOBE METUAMETA-
kpurara. OHa 1103BOASIET BLIIOAHATD IPONMTOYHYIO IMAPOUSOAALMIO € YIAOTHEHHEM
u ycuaenyeM «cAabbix» yyacTKOB 6eTOHA, AMKBMAMPOBATb NPOTEYKM M YCTPAHSATH
NOACOC KANMAASIPHO! BAArM, NPOU3BOAUTH 33AEAKY TDEIUMH AI0GOH WMPUHBI pac-
KpHITUS, 33ACABIBATb OGbeMHble AeheKTbl, [10BBIUATE BOAOHENPOHUIAEMOCT BeTo-
Ha Ao mapku W20, a moposocroiikocts — A0 Mapkn F500. Pemonrsie paGorsl
3TMM COCTaBOM MOXKHO BBINOAHSATH npu TeMnepatype Ao munyc 30°C. Aannas rex-
Hoaorus sdekTnsHo npumenena Ha beaospckoit u Cmorenckoit ADC, Boaxckoit
I'3C, B mocrax yepes peku Boary n Kazauky, Ha B3A€THO-IIOCAAOYHBIX NOAOCAX a3-
ponopros «lllepemerseBo» n «AomoperoBo», npu coopyxenuu Xpama Xpucra
Cnacuteast u Ha Apyrux obbexrax B Mockse. HakomaenHblit omeiT pemonTa 1o3so-
ASleT BOCCTAHABAMBATb KOHCTPYKIMM IPAKTHYECKN C AI0ObIMM AeexTamy GeToHa.




CIIELIMAJILHLIE EETOHBbI

[Toka3aHo, 4TO MCHOAB30BAHME PEMOHTHBIX KOMIO3MIMI AAET BO3MOXKHOCTH
YBEAMYMBATE CKOPOCTb NPOBEACHMSA PEMOHTHO-BOCCTAHOBUTEABLHBIX PafoT 3a cyer
BBICOKOW TNIPOHMKAMOMEH CIIOCOOHOCTM DEMOHTHBIX KOMIO3MIMI M TPOCTOrO
OhopMAEHUS TEXHOAOTHYECKOro mponecca. Haaexnoe camonpon3soAbHOE 3amOA-
HEHMe TPeluH, 0P, KaBepPH, PAKOBUH ¥ APYruX AedeKTOB feTOHa u MOCAEAYIOWAs
6bicTpas MOAMMEpU3ALMA KOMIOSULUI B 3TUX AedeKTaX NMO3BOASIOT B TEUEHHE He-
CKOABKMX YaCOB BOCCTaHOBMTb 3KCHAYaTalMOHHblE CBOMCTBA HOAHOCTHIO MAM 4ac-
THYHO PA3PYUIEHHBIX KOHCTPYKLMHA, B TOM YucAe 6e3 IPUOCTAHOBKM 3KCIAYaTaLuy
obbexra.

Kapkacnas texnoaorus, paspaborannas B.A. EAQpumoBBIM 1OA PYKOBOACTEOM
B.B. Iarypoesa, 6bira pearn3oBaHa Npu M3rOTOBAEHMH IAEMEHTOB COOPHBIX CTa-
HMH CTAaHKOB ¥ HOBEPOYHBIX MAMT B MuHcKe.

B pernonax, pacmoaaraiommx 3anacamu cepsl, BecbMa 3pdeKTHBHO IPUMEHEHNE
CepHBIX BETOHOB, AAS xotophix cneguaructst HUMIKB coszparu meroanky nop6o-
pa cocraBos, TexHoaornio u obopyaosanne (B.B. Ilarypoes n A.H. Boaryuwes).
OnpeaeAeHbl OCHOBHbIE HANPABAEHMS [IPMMEHEHMA CEPBl: CMELIEHME CEPbl ¢ MMHE-
PaAbHbIMM HATIOAHMTEASMM, 3aIIOAHUTEASMM ¥ IOAYYEHME CEPHBIX M NOAMMEpCep-
HBIX 6eTOHOB MO achaAbTOBOHA TEXHOAOTMY, TIPUMEHEHHE Cepbl AAS MPOTATKH
MOPOBOTO NPOCTPAHCTBA LIEMEHTHOTO (€TOHA, APEBECHHBI ¥ ADYIMX NOPUCTBIX Ma-
TepuaA0B. SBHBIMU NPEUMYLIECTBAMM CEPHOrO 6ETOHA IO CPABHEHUIO C IIEMEHTHBIM
ABAAIOTCA OBICTDBI, 33 HECKOABKO 4aCOB, Ha6Op MPOYHOCTH, HM3KOE BOAOIMOIAO-
wenne (0,1-0,15%), noHuKeHHbII KOIPMUUMEHT TENAONPOBOAHOCTH, BO3MOX-
HOCTb M3TOTOBAEHMS M3AEAMIA IPHM OTPHULATEABHBIX TEMIEPATYPaX, YTO OCOGEHHO
BAaXKHO HPM MCNOAB30BAHMM CEPHBIX COCTABOB NIPM PEMOHTe HOKPHITMIA aBTOAODPOT
M a3pONOPTOB, NOBBILIEHHAA XMMUYECKAA CTOHKOCTh, 6E30TXOAHOCTh NPOM3BOACT-
8a u Apyrue. Cepa BBOAMTCA B COCTABHI KaK B BMAE PacnAasa, MOpPOILIKA MAM Ipa-
HYA, TaK ¥ B BMAE SMYAbCHMM M3 PAacIAaBa cepbl i GuTyMa.

HVMXDB cosmecto ¢ Avsosckum ¢uanarom HUMCMMU paspaborar ocHosbl
TEXHOAOTMHM 6ETOHOB, NPONMTAHHBIX CTAGMAM3UPOBAHHON MOAMMEPHOH CepoH, co-
Aepxameit Ao 3—4% no macce docdopa. IIponurannsie Takoit cepoi U3AeAUs uMe-
0T OOKa3aTeAM NPOYHOCTH, MCTUPAEMOCTH M CTOMKOCTM B PacTBOPUTEASAX BBHIIE,
YeM M3AeAMs, IPONMTaHHbIE OObIYHOM Cepoi. AarbHeiuue paboTh! IO COBEpPIIEH-
CTBOBAHMIO TEXHOAOTMM MPOIUTKM C UCIOAB3OBAHMEM NIOAMMEPHON Cepbl MO3BOAAT
NOAYYaTb HOBbIE BeCbMa 3(P(QEKTHBHbIE MaTepHUaAbl, KOTOpPblE BO MHOTMX CAyYasx
He GYAYT yCTynaTb noAuMepGeTOHaM u GeTOHOMOAMMEPAM HA OCHOBE CHHTETHYEC-
KMX CMOA M HAliAyT IIMPOKOE IPUMEHEHME He TOABKO B CTPOMTEABCTBE, HO M BO
MHOTMX ADYTMX OTPACASX NPOMbBILAEHHOCTH.

N0 LIS NLNDN SUSUSUSS NSNS
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[lepcrieKTMBHBIM HAaNPaBAEHUEM UCIOAB30OBAHUA CEPbI SBASETCA NPOM3BOACTBO
cepoacdarbroberona. Beeaenue B cepoacarbrobeToH paciaaBa cepbl IKOHOMMUT
OMTYM 1 MOBBILAET TAKME NIOKA3aTEAN OKPHITHI AOPOT, KaK COMPOTHBAEHKE abpa-
3MBHOMY M3HOCY M TEpPMOCTOMKOCTb. OIBITHBIA y4acTOK M3 cepoacharbTobeToHa
BBITOAHEH NPy Hay4yHO-TexHuyeckom conposoxAernn HVUNMXD (A.H. Boaryuwes) s
Ka3zann.

AOAI‘OBE‘!HOCTB U APYTrue NOAOKUTEAbHbIE CBOWCTBA ﬂO/\MMep6eTOHOB IO3BOAK-
AW pacuuputh 06AACTb MX IPUMEHEHUS C MPOMBIUIAEHHOIO CTPOUTEABCTBA Ha pa-
AMO- ¥ IAEKTPOTEXHHYECKYI0 NPOMbILIACHHOCTh, ATOMHYIO 3HEPreTHKY, CTaHKO
-MallMHOCTPOEHHE U APYTHE OTPACAM, a TaKKe OOYCAOBUAM HENPEPLIBHO PACTYyLMA
MHTEpeC K HMM He TOABKO B Halle} CTpaHe, HO M B MMPOBOJ IpaKTHKe.

[To Bompocam ucrnoAp3oBaHuss noaumepos B Getone corpyannkn HUMXKDB
(H.A. Mowaucxkuit, B.B. Ilarypoes, I'K. Corosbes u apyrue) ¢ 1960 no 1984 rr.
NpUHMMAAN yyacTue B paboTe pAAA MEXKAYHapOAHBIX opranu3auuii. Pesyabtatom
COBMECTHO paboThi ¢ 3apyOeKHbIMM CIeLMarMCTaMMu OBIAO CO3AAHME EAMHON KAAC-
cumRaLUKM TOAMMEPOGETOHOB M EAMHOH TEPMMHOAOTMM 10 NOAMMepGeTOHaM, Ipy-
suannbix kak B CCCP, 1ax n 3a pyGexom. EAuHYIO TepMHHOAOTHIO MCIIOAB30BAAK
IpK COCTABAEHMM PYCCKO-(PAHIY3CKOIO, PYCCKO-aHTAMHCKOTO M PYCCKO-aHIAO-
AMOHCKOTO TEPMUHOAOTHYECKUX CAOBapeil.

MHorue coBmecTHble PaGOTbI POCCHIACKMX ¥ 3aPYOEXKHBIX YYEHBIX HOCBSM|EHbI
BONPOCAM TEOPETMYECKMX PACYETOB ONTMMAABHBIX COCTAaBOB MOAMMEDGETOHOB C
NPEACTABAEHMEM MATEPUAABHON MOAEAM NOAMMEPGETOHOB KaK CAOXKHOM 3aBHCHMO-
CTH: KOMIOHEHTBI-CTPYKTYpa-CBONCTBA-NpuMeHeHne. A0 CUX NOp pelleHue ITOro
BONPOCA OCTAETCS HaY4YHOH npoGAeMOi, TaK KaK HAa AAHHBIA MOMEHT Hauboaee pas3-
paboTaHbl MOAEAM TMNA: KOMIIOHEHTBI- CBOHCTBA. COBMECTHO MCCAGAOBAHMAM IO
YCTAHOBAEHMIO ONTMMAABHOM TEXHOAOTMM M3TOTOBAEHMA MOAMMEPOETOHOB, NOBbI-
IIEHHIO CTOMKOCTY MX B aTPECCHBHBIX CPEA3X, OCOOEHHOCTAM pacyeTa moAuMepOe-
TOHHBIX KOHCTPYKUMI ¥ X AOATOBEYHOCTH IOCBANIEHA COBMECTHAA KHMIa aBTOPOB
u3 Poccun u OPT — K.B.Muxaiiros, B.B. Ilarypoes, P. Kpaitc «ITorumepbeTonsl
¥ KOHCTPYKUuK Ha ux ochose» (1989 r.).

3a pyHaaMeHTaAbHbIE MCCAEAOBaHMA B 06AACTH CTPYKTYpOOODA30BAHKA NOAK-
MepOeTOHOB, CO3AaHME METOAOB PAacyeTOB M Pa3pabOTKy 3aBOACKOH TEXHOAOTHH
npon3soactsa noanmepberonos B.B. [latypoes B cocraBe KOAAEKTHBA HATPAaXAEH
npemueit Cosera Munucrpos CCCP.
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XKapocroiikue 6eronst

Vpes 3amenbl AOPOTHMX MEAKOMTYYHBIX OTHEYIOPHBIX M3AEAMH 6AOKAMM U3 XKa-
POCTO/KOrO 6eTOHa ¢ aHAAOTMYHBIMU (PM3UKO-TENAOTEXHMYECKUMU XapAKTEPUCTH-
kamn Bo3uukaa B THUIICe eme B 30-e roast (B.M. Mocksu, B.B. Kypaes), xoraa
1IeA MHTEHCHBHBIA MPONECC MHAYCTPMAaAM3aLuK, TpeGyIouwmi PEKOHCTPYKIMM CTa-
PbIX ¥ CO3AaHMA HOBBIX NMPEANPHATHHA PA3AMYHBIX OTPACAEN NPOMBILIAEHHOCTH.

Cucrematiyeckue MccAeAOBaHMA 1O pa3paboTKe KapOCTOAKMX GETOHOB Gbiam
navarel B 1942 r. npodeccopom K.A. Hekpacosbim. Bnepsrie B Mupe um Gpian yc-
TaHOBAEHBI TEODETHYECKHE OCHOBBI NMOAYYEHMs >KAPOCTOWKMX OETOHOB Ha HOPT-
ABHALEMEHTE C TOHKOMOAOThIMU Aobaskamu. B 1957 r. K.A. Hexpacos Bosraasua
Aabopatopuio xapoctoiikux Geronos. [lop ero pykosoacTsom paspaboramsi pas-
AMYHBIE BUABI TAIKEABIX, A€TKMX, AYEUCTBIX JKAPOCTOMKUX GETOHOB HAa MOPTAAHALE-
MeHTEe, TAMHO3EMMCTOM M BBHICOKOTAMHO3EMMCTOM LIEMEHTAX, JKMAKOM CTEeKAe,
NePUKAA30BOM HjeMeHTe, OpTOodocdOpHON KucaoTe M POChaTHBIX CBA3YIOUINX, pe-
WEHbl MHOTME TEXHOAOTMYECKMe 3aAauM, CBA3aHHBIE C M3TOTOBAEHMEM M NEPBBIM
pa3orpesoM TenAoBbIX arperatos. Bumymens: coorsercrsyiouime CHull, T'OCT,
PEKOMEHAALMM, TIOCOOMA M Apyras HOPMATHBHO-TEXHMYECKAS AOKYMEHTALMA.

B 1957 r. Boimaa B cser mosorpadus K.A. Hekpacosa «Kapoynopusui 6eton»,
60AbIIAA YACTb KOTOPOJ NMOCBAlleHa GETOHy Ha OCHOBE MOPTAaHALEMeHTa. B Heit
IPUBEAEHDB! PE3YABTATH MCCAEAOBAHMIA NOPTAAHALEMEHTHOIO KAMHA 1 OTAEABHBIX
€ro COCTAaBASIOUMX — AAMTOBOM, OGEAMTOBOWM, AAIOMMHATHOM M aAIOMO(DEPUTHOIN
da3 — nocae Bo3aeiicrsus Temneparyp Ao 1200°C. Monorpadus 6sira nepeseae-
Ha Ha HeMmelKui A3bIK u u3paHa B OPT, mocae 4ero oHa crara m3sectHa crerua-
AMCTaM BO MHOrMX crpanax. Panee 3a py0exxoM, B OCHOBHOM, MCIOAB30BaAM
AODOTOCTOSAILME BAXYIME BEUECTBA — AIOMMHATHBIE LEMEHTDI M XMMUYECKUE CBA-
3yioiue, XOTA AAA TEMAOBBIX arperaTos C Temneparypoit cAyx6st Ao 800°C npume-
HEHMEe MX, C IKOHOMMYECKONM TOYKM 3peHus, Helerecoobpasno. B naweii crpane
JKAPOCTONKMIA GETOH Ha NOPTA@HALEMEHTe NOAYYMA HaubOAbllee PaCIpOCTpaHeHHe
B CBA3M C HM3KOWM CTOMMOCTBIO M OTPAHMYEHHBIM BBIIYCKOM APYTMX BSAXYILMX Be-
wects. Ero ucnoAb3oBan B TeMAOBBIX arperatax M CTPOMTEABHbIX KOHCTPYKIMAX:
(yHAaMeHTaX, ABIMOBBIX TPY6ax, TOHHEABHBIX I€YaX M BAarOHETKAX, MOA3EMHBIX ¥
Ha3eMHBIX [430X0AaX, KOAAEKTOpax, MbIAeBbIX Kamepax u Ap. Temmeparypa npu-
MeHeHNA JKapPOCTOHKOrO 6eTOHa Ha NOPTAAHALIEMEHTE C TOHKOMOAOTBHIM IIAMOTOM
¥ WAMOTHBIM 3anmoAHMTeAeM He mpesbiuara 1200°C.

I.A. CaamanoB ycraHOBuA, uTO npy Temneparype sbime 1250°C npoucxoaut pas-
pylleHue MOPTAAHALEMEHTHOTO KAMHS BCAEACTBME HeCTabuabHOCTH OeanToBoi (a-
3t (BC,S nepexoant B YC,S), u npearokuA B KadecTse CTAOMAM3MpYIOLIEH A0OaBKH
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MCIIOAB30BaTh (POCHOPHBIE AHTMAPMA. 3TO AAAO BO3MOXKHOCTb IOBBICUTb TEMIEDa-
Typy IpUMEHEHHA XapOoCTOiKOro 6etona Ha nopraasauemente ¢ 1200 ao 1500°C.

Boaee ycToMYMBbLIM K BO3AEHCTBMIO BHICOKMX TeMIepaTyp siBAfeTcH 6eTOH Ha
[ANHO3€MMCTOM HjeMeHTe C IAMOTHBIM 3aroAHuTeAeM. Ero npouynocts mocae Harpe-
BaHMSA CHMUKAETCH B MEHbIUEH CTelleHy 10 CPABHEHMIO C AHAAOTMYHBIM OETOHOM Ha
NOPTAAHALIEMEHTE, a TeMmiepatypa npumeHenus cocrasaser 1200—-1500°C. [ipu 3a-
M€He WaMOTHOIO 3aNMOAHMTEAA BbICOKOTAMHO3E€MUCTLIM TeMHepaTypa npuUMEHEHNUA
nossimaercst Ha 100~150°C. IIpomsliaentoe npumenenne Takux Geronos Ha Moc-
KOBCKOM HedTenepepalbarbipaiouiemM 3aBOAE M APYTHMX O0BEKTAX MOATBEPAMAO MX
BBICOKOE Ka4eCcTBO M 3(pdPeRTUBHOCTS.

PasButne xMMu4eckoi , METAAAYPIMYECKON M APYTHX OTPACAEH MPOMBILIAEHHO-
CTM IOTPe6OBAAO Pa3pabOTKM HOBBIX BUAOB XKAaPOCTOMKMX GETOHOB, CTOMKMX B yC-
AOBUHX OAHOBPEMEHHOTO BO3AEHCTBMA BBICOKOH TeMIEpaTypbl, pPa3AMUHBIX
arpeccHBHBIX Ta30BbIX CPeA, JKMAKMX PacIAaBOB M MCTHPAIOWMX BO3AeHcTBUM. Vc-
II0Ab30BaHME B KAYECTBE BAXKYIIEIO IOPTAAHALEMEHTA UAM TAMHO3EMHUCTOIO L{eMeH-
Ta B pAAe CAydYaeB He o0ecneYnBarO 3aAaHHON CTOMKOCTH GeToHa. Bosuuxaa maes
3aMEHUTb 3TH BSKYILME BHICOKOTAMHO3EMUCTBIM LEMEHTOM Y JKUAKUM CTEKAOM. Ao
cepeantbt 60-x roaos Beicokoranno3emuctsiit yement 8 CCCP ne npoussopuan, a
NOKynaAu 3a pyGeskoM. BhICOKOrAMHO3EMMUCTBIA I[EMEHT B Haulell CTpaHe BIepBbIe
6b1a moay4en npodeccopom T.B. Kyauenosoi 8 HUMIlemente 8 1962 1.

B HUMIKD xapocrofixumn 6eTOHaMu Ha BHICOKOTAMHO3EMUCTOM LiEMeHTe yc-
newHo 3aunmarcsi @. Y. Measunkos npu ysactun H.II. XKaanosoi. Uccaepoanns
3aBEPLIMAUCH COCTABAEHMEM ¢ YKa3aHui 110 COCTaBaM, IPUTOTOBAEHMIO M NpUMeHE-
HMIO JKAPOCTOVMKMX GETOHOB Ha BHICOKOTAMHO3EMMCTOM LjeMeHTe». B AaabHeitmem
H.II. J)KaaHoBa HPOAOAKMAG MCCAEAOBAHMS XaPOCTOMKUX GETOHOB HA PAa3AMYHBIX
Pa3HOBMAHOCTAX BbICOKOTAMHO3eMucThiX ementoB (OBI1), Tarrome, nementax u3
OTXOAOB 3AKOMMHOTEPMMYECKOrO MpOu3BOACTBA. PazpaboTabl u ycmelHo mpume-
HeHbl ipu (PyTepOBKE TENAOBLIX ACPETaTOB Pa3AMYHbIE COCTaBbl XapPOCTOMKUX e-
tonos Ha BI'll. [IpearoskeHo ucroAb30BaTh AASL BHICOKOTEMIEPATYPHOA (PyTEPOBKH
C arpeccHBHOM BOCCTAHOBUTEABHOM ra30BOi CPeAOH OOAeryeHHbIH 6ETOH Ha BBICO-
KOTAMHO3EMHUCTOM LjeMeHTe C AMAAIOMMHATHBIM 3aIIOAHMTEAEM, KOTOpBLA B3auMO-
AGHCTBYET C TBEDACIOIMM LEMEHTHbIM KaMHeM M 06pa3yeT ¢ HuUM MpPOYHYIO
KOHTaKTHy!0 30Hy. Temmepatypa cAyxObl TaKOro 6€TOHA B YCAOBMAX arpeccMBHOM
(BoAOpoANOI) cpeanr coctaBuaa 1500°C, paspaGoTanHbie COCTaBbl MCIIOAB3OBAHBI C
BBICOKMM IKOHOMMYECKUM 3PdeKToM AAA (DyTePOBKY WAXTHOIO peakTopa mpy Ipo-

HU3BOACTBE aMMHMAKA.
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AAS TpUMeHeHHS B BOCCTAHOBUTEABHOM YFAEPOAOCOAEPKALENH CPEAe DU TeM-
neparype Ao 1200°C cospaH Aerkux >KapOCTOMKMHA OETOH Ha BBICOKOTAMHO3EMMC-
TOM I|eMEHTE M BCIYYEHHOM MEPAMTOBOM 3allOAHMTEAE.

Arsi BBHICOKOTEMIEPATYPHBIX M BBLICOKOCKOPOCTHBIX CPeA (KaMmepbl CropaHus
CKOPOCTHBIX Ta30BbIX 'OPEAOK CO CKOpOCThIo ucTeuenus Ao 100 M/c) npearoxen
XapocToikuit pubpobeToH Ha LeMeHTe — TaAloM. B kauecrse Qubpbl npumeHeHa
Hepxaserowasn nposoroka u3 craan X18HT. Aauterbusie ucnsiranus sroro 6ero-
Ha (500 1) moATBEpAMAM €rO XOpPOLYIO CTOHKOCTD.

Ha ocnose cmewannoro Baxyimero, OAHMM M3 KOMIOHEHTOB KOTOPOTO ABASET-
A BBICOKOTAMHO3EMUCTDIN 1EMEHT, CO3AAH CIELMAABHBIA BUA KaPOCTOHKOro 6eTo-
Ha C HEe3HAYUTEABHBIM CHMKEHMEM MPOYHOCTM NpHM HAarpeBanmu. DTOT OETOH
HEOAHOKPATHO IIPUMEHAACA AAA (DYTepOBKM (PUAbEPHBIX MUTATEAEH HPH IPOU3BOA-
CTBE CTEKAOBOAOKHA.

B pesyabrare mHoroaeruux uccaeposanuit K.A. Hexkpacosa, A.IL. Tapacosoit n
Apyrux cotpyannkos (B.C. Cacca, A.A. Bawocuna) 6b140 yCTaHOBAEHO, YTO AASL IO-
Ay4eHHS KAPOCTOAKOTO 6ETOHA C YCIEXOM MOXKHO MCIOAB30BATH Pa3sAMUHbIE KOM-
NO3ULMHM HA OCHOBE JKMAKOTO CTEKAd, OTBEPAMTEAENH, TOHKOMOAOTHIX AOGAaBOK M
OTHEYNOPHBIX 3alOAHMTeAeH. IIOMMMO TpaauuMOHHOrO OTBEPAMTEAS JKMAKOTO
CTEKAQ — KPeMHe(TOPUCTOTO HATpusi, ObIAM HPEAAOKEHB! NPUHLMIMAABHO HO-
Bhle — He(peAMHOBBIA WAAM, (PEpPOXPOMOBBIA ¥ MapraHIOBMCTBIA IIAAKH, COAEP-
Kale OAHOKAABUMEBbI MAM ABYXKAABLMEBbIA CHAMKATbl M ofecneunsaiomiue
BOAOCTOMKOCTH G€TOHA M BBICOKYIO TeMIepaTypy ero npumeHeHus. OTAnuuTeAbHbIE
0coGEHHOCTH JKAPOCTOMKOro 6eTOHa Ha JKMAKOM cTekAe — GbICTpoe TBepAeHHe,
HEe3HAYMTEeAbHOE CHIXKEeHME NPOYHOCTH IOCAe HAarpeBaHMA M BBICOKAA XMMMYECKaAs
CTOMKOCTDb K pacnAaBaM MHOTMX coaeii. Temneparypa mpumeHenus 3TOro BuAd Ge-
TOHa, B OCHOBHOM, He npesbiuaer 1200°C, Ho uMeloTCA M CHeLMAAbHbIE COCTABBI,
biaepxusaolue 1600°C. XKapoctoitkuii 6eTOH Ha XXUAKOM CTEKAE IPUMEHSAM TIPH
CTPOMTEABCTBE MHOTONOAOBBIX KOAYEAAHHBIX NeYell, MHAYKIMOHHBIX neyeid, B Qy-
TepoBKe IPYOBIX IILIAEyAOBUTEAEH, BArOHETOK TOHHEABHBIX Heueid, MOAUH, IpH
CTPOMTEABCTBE NedYell 1O IepeNAaBKe aAIOMHHMEBOrO AOMa, IPH PEMOHTE a3po-
APOMHbIX HOKDBITUH M AD.

M.T. Macaennukosa pa3pa6oTara pasanuHble BMABL AETKMX JKapOCTOMKMX Oe-
TOHOB €O cpeaHeit naotHocthio 500—800 kr/m?, mpouHoCTBIO TpM CXaTuM
10-25 MIla u remneparypoi npumerenns or 300 po 1200°C. Cocrasbi aerkux xa-
POCTOMKNX GETOHOB C KEPAM3NTOBbIM, BEPMMKYAMTOBbIM M APYTHMM 33aIOAHMTEAA-
MJ HALUAM NIPAKTHYECKOE NIPUMEHEHNE [Py BO3BEAEHMM ABIMOBBIX TPYO, Ta30X0A0B,
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CYWMAOK, B mevax HeTeXMMmM4ecKoi u HedrenepepabaTsiBaoWes NPOMBILIACHHO-
CTH, TOHHEAbHBIX IIeYaxX M B dAeKTPOAM3EDAX.

A.IL. Tapacosa n H.IL. JKaanosa arst BHICOKO(DERTHBHON M30AALMM IIPEAAO-
KuAu GeTon co cpepeit maotHoctsio 300—500 xkr/ M3 Ha ochoBe IOPTAGHALIEMEHTA
C MCIIOAB30BaHMEM BEPMUKYANTA, KEPAM3UTa ¥ ac6eCcTOBOrO BOAOKHA.

Co3aaHbl )XapoCTOKMe S4eucTsie GETOHBI Ha OCHOBE MIOPTAAHALIEMEHTA, PACTBO-
DHMOFO CT€KA3, TAMHO3EMHUCTOIO ¥ BBHICOKOTAMHOZEMMCTOTO IIEMEHTa CO CpeAHe
naotrocteio 01 400 Ao 900 kr/m® u Temmeparypoii npumenenus ot 700 a0 1400°C.

[.A. Caamanos u I'H. Arexcanaposa s xonue 30-x roaoB nposeau nepssie uc-
CAGAOBAHMSA IO CO3AAHMIO KAPOCTOMKMX GETOHOB Ha aAoMOGOChHATHON CBA3KE.
BbIAO ycTaHOBAEHO, YTO AAA M3TOTOBACHHS XAPOCTONKMX OETOHOB MOTYT OBITH MC-
TIOAB30BaHBl Pa3AMYHBIE OTXOABI NPOMBIUAEHHOCTH: WIAAMBI, MIA3KH AOMEHHbIE,
MapTeHOBCKue, (eppoCIAaBHbIe, IIeM3a, 30Aa-YHOC, BTOPUYHbIE OTHEYIOPBI U Ap.

H.B. Cxo6eaesa uccAeAOBara B KauecTse 3alOAHMTeAS ObIBLIMIA B ymoTpebae-
Hun xkapocroikui 6etoH. I1.A. Muxarbuyx pa3paboTar pexxumbl 31eKTPONpOrpe-
Ba JKapOCTONKUX GETOHOB.

Hecmotps Ha 6oabuoe pa3Hoo6pasne nCXOAHbIX MATEPHAAOB AASL KAPOCTOHKO-
ro 6eToHa, TEXHOAOrMS €r0 NPUTOTOBA€HMSl, YKAGAKM M TBEDACHUA MMEET CBOIO
cneyuduKy, XOTH, B LEAOM, y Hee MHOTO O6lero ¢ TeXHOAOIMeN 06bIMHOrO Hero-
Ha 32 UCKAIOYEHMEM NOCAEAHETO 3Tala — CYWKM M NePBOrO Pa3orpeBa TENAOBOTO
arperata. MccaeaoBanus B 3ToM HanpaBaenuu 6bian Havater B 1955 1. A.E. Qepo-
posbiM, 8 1962 r. ux npopoaxkua B.B. Kykos.

Bbiro M3yueHO BAMAHME PAa3AMYHBIX T€XHOAOTMYECKMX (PAKTOPOB Ha HArpep u
OXA@XKAEHME KXapocTOMKuX 6eToHoB. [Toayuenbl 3aBUCHMOCTH TIOA3Y4ECTH, MOAYAA
YIPYrOCTH M XaPaKTEPUCTUK TEMAO- ¥ MACCONEPEHOCA OT CTPYKTYPHOH MOPUCTOC-
TH JKapOCTOHKMX GETOHOB, M3MEPEHO AaBAEHME Mapa B CTPYKType GeToHa. Paspa-
GoTaHa MareMaTMyecKas MOAEAb pa3pymleHus BAAKHOTO 06eTOHa Ha OCHOBE
MEXaHMKHM TPELMH, IPOU3BEAEHEI PACYETH NOAeH TeMIepPaTypbl, BAAXXHOCTH U AdB-
AeHns. PesyabTaTl 3THX MCCAEAOBaHMIHA MOAYYMAK NPAKTHYECKOE NPUMEHEHME IPH
BbIBOAE HA PabOumMil peXXnM TenAosbix arperatos Ha HosokyiiObimesckom, Omckom,
Boarorpaackom, HosoGaknickom, Xepconckom HedrenepepabaThiBalomux Ipea-
NPUATHAX M APYTUX NPOMbILAEHHBIX ofbekTax. VMx Mcnoab30Baan npy paspabor-
Ke HOPMaTMBHBIX PeXXMMOB CYWIKM M NEPBOTO Pa3OTpeBa TENAOBBIX arperaTos.

B 1986 r. pykosoacTBO AaGoparopueii xapocToiikux 6etoHos mepemro k B.B.
XKykoBy, KOTOpBII NMPOAOAKMA HAYYHO-MCCAEAOBATEABCKME PabOTHI MO CO3AAHMIO
HOBBIX BMAOB JKAPOCTOMKMX GETOHOB M M3YYEHMIO CBOHCTB OOBIMHOIO GeTOHa mpy
BO3AECTBMM NOBLILEHHBIX ¥ BBICOKMX TemiepaTyp. Briau co3aaHBI M MCIOAB30BAHBI




CIMELIMAJIBHBIE EETOHBL

B NIPAKTHKE CTPOMTEABCTBA XAPOCTOMKME GETOHBI ¢ AOGABKOM OTPaGOTaHHOIO KaTa-
AM3aTOpa HePTeXMMUIECKOI NPOMBLILIACEHHOCTH Ha OCHOBE NIOPTAGHALIEMEHTA, PAMHO-
3EMMCTOTO LIEMEHTA, XXMAKOIO CTeKAd M GocaTHOM CBA3KM; KAPOCTOMKMA GETOH €
TMOBBIIEHHOA YAAPHO! CTOMKOCTHIO AAS IOAOB TOPSIYMX LEXOB; MOAMGDULMPOBAHHBIHA
XAPOCTONMKMHA GETOH Ha KMAKOM CTEKAE C PETYAMPYEMbIMM CPOKAMU TBEPACHMS; Xa-
POCTOMKMI MEAKO3ePHUCTbIA GETOH HA BHICOKOTAMHO3EMMCTOM LieMeHTe ¢ AOGABKOIM
OTHEYNOPHOJ T'AMHBI M APyrie 6eTOHbI, a TaKJKe OTHE3AWMTHbIE COCTABbI AAS METAA-
AMYECKMX KOHCTPYKIMIA. ViccaepOBaH Mpy KPaTKOBPEMEHHOM M AAMTEABHOM Harpese
TSKEABLH 6€TOH C pasAMYHBIMM BMAAMM 3anOAHMTeAed (cosmecTHO ¢ A.A. Tycesbim
u B.Q. Tyasesoit), co3AaHbI OTHEBbIE YCTAHOBKM M IPOBEAEHBI MCCAEAOBAHMS OTHe-
CTOMKOCTM KOHCTPYKIMIA M NOXKapHOH Ge30macHOCTH 3-3TaKHbIX (PPArMEHTOB 3Aa-
nmit (cosmectro ¢ B.B.Coromonosbim u A.E. Cerarosbim).

Hayynas aesreApHOCTh Aa60paTopuy KapOCTOMKMX GETOHOB BCETAd OTAMYA-
AaCh 3HaYMTEABHON HOBM3HOM, YTO XapaKTepU3yerTcs GOABUIMM KOAMYECTBOM aB-
TOPCKMX CBMAETEABCTB M IIaTEHTOB HA MaTepuaAbl, METOAMKY HCCAEAOBaHMMH,
peXumbl CYWIKH ¥ IEPBOTO HarpeBa TEMAOBBIX arperatoB. Bueapenme paspa6orox
B IIPAKTUKY CTPOMTEAbCTBA GblAO OTMeveHO npemueii Cosera Munncrpos CCCP.

Dub6poberonsl

B 1980 r. 8 HUMXKD snepssie moa pyxosoacrsom I'.K.Xaitaykosa u J1.B.Boa-
KOBAa HAaYaAMCb CHCTEMATH3UPOBAHHBIE UCCAEAOBaHMS (PuOPOGETOHOB U CO3AaHMe
KOHCTPYKIMIA M3 HUX.

Ou6po6eToH BHIFOAHO OTAMYAETCHA OT TPAAMLMOHHOIO GETOHa, IOCKOABKY MMe-
€T B HECKOABKO Pa3 60Aee BHICOKME NO CPaBHEHMIO C HMM IPOYHOCTb HA PACTAXe-
HME ¥ CPe3, YAAPHYIO M YCTAAOCTHYIO IPOYHOCTb, TPEUJUHOCTOHKOCTD M BA3KOCTD
pa3pyllieHns, MOPO30CTOHKOCTb, BOAOHENPOHMIJAEMOCTb, CONPOTUBACHME KABUTA-
uH, XapompOYHOCTh U NMOXapoCcToikocTb. I1o mokasaTerlo paboThl pa3pymenus
pubpoberon moxer B 15—20 pa3 npesocxoanTh GETOH.

Ha nepsom arane uccaeposanmsi B HUMKD ochosHOe BHumanue GblA0 yAeAe-
HO u3ydenno 1 paspabotke craredubpobeTona u craredpubpoOETOHHBIX KOHCTPYK-
uuiA;  GbiAM  ONpeAeAeHBl  OCHOBHbIE  TEXHOAOTMYECKME  OCOGEHHOCTH
crareubpoberona (K.M.Kopoaes), npunguus npasnabHoro noadopa cocrasa ¢u-
6pobeToHHbIX cMecei U (POPMOBAHUA KOHCTPYKLMA C MAKCHMAABHBIM MCIIOAB30BA-
HUEM TPAAMIMOHHBIX AASl THKEAOTO 6ETOHa TEXHOAOTMYECKMX MpPUEMOB ¥
060pyAOBaHHSL.

B raasHeiimenm B 3tux paspaborkax npuusan yyacrue V.Q.Pyaenxo u B.H.Ky-
aun. Vimu 6bia npeanoxken HOBbLA 3(dexTuBHBUT cnocob GopMoBaHus cTaredub-




CITELIUAJIbHBIE BETOHbI

POOETOHHBIX M3AE€AMA — PAAMAABHOE POAMKOBOE NPECCOBAHME, B T.4. C Pa3AeAb-
HOJI TIOAQuel CTaAbHOM uOPBI, TO3BOAMBUIMI NOAYYHTH cTarednbpobeToH ¢ Goaee
BHICOKMMM (PM3MKO-MEXaHMYECKMMH CBOWCTBAMM, YEM IPH TPAAMLMOHHOM AAA TH-
KeAOro 6eToHa TeXHOAOTHH.

Cosmectno ¢ KTB HUMXKEB 6bir co3paH HOAYaBTOMATHYECKHMIA CTEHA AASL U3-
TOTOBAEHUSA IPEAHATIPSKEHHBIX CTaAe(PUOPOOETOHHBIX TOHKOCTEHHBIX CKAAAYAThIX
naneaen 6e3pyAOHHOH KPOBAM. DAEMEHTHI APMUPOBAAMCH TPOBOAOYHO apMaTypoi
AMAMETPOM 5 MM.

J3roToBAeHME CKAGAYATHIX (TpamenyueBUAHBIX) IAEMEHTOB NPOM3BOAMAOCH Me-
ToAOM noruba cBexxeoT(OPMOBAHHOV NMAOCKOH 3arOTOBKM-AMCTA THMAPABAMYECKUM
noAbeMOM GOpPTOBBIX 3AeMeHTOB cTeHAA. [Ipn 3TOM CTeHA MMeA mapoByw py6aluky
u 6biA 060PYAOBAH NPUCIOCOOACHMAMM AAS NMOAAYM, YKAAAKYM, YIAOTHEHMSA M 3a-
raaxkuBanus craredubpobeToHHON cMecH.

CKA3AYaTHIE IAEMEHTBI NPEAHA3HAYAAMCh AASL HOKDBITHIA OOABUINX M MaAbIX
TPAHCIOPTHBIX CTOAHOK, 3KeAe3HOAOPOXKHBIX NAAT(OPM, CKAAACKMX NOMEWEHUH 1
MHOTOI'O ADYTOrO B3aMeH paHee NPMMEHABLIMXCA apMOLEMEHTHBIX 3AEMEHTOB.

CAeAyOIMM BaKHBIM 3TalloM B OGAGCTM TEXHOAOTMM CTdAM COBMECTHAS C
[IN-2 paspaborka u myck B HUMIKD onbiTHO-npOMBIUAEHHONH YCTaHOBKM NO
npou3BoACTBY (pubpbl mepuopnyeckoro npopurs auamerpom 0,5—0,8 MM u arn-
noit 50—80 MM M3 XOAOAHOTAHYTOM MNPOBOAOKM. YcTaHOBKa OblAa CO3A3HA
I'.K.Xaitaykoseim, V1.B.Boakossim, K.M.Koporesbim, B.M.Bonaapenxo. Ombit-
Hple mapTun (puOpbl M3TOTOBAEHBI M MCIOAB30BAHBI B CTPOUTEABCTBE 3AUMTHBIX
KOHCTPYKUuH GaHKOBCKMX XPaHMAMIY,

B 1980 r. B uHCTHTYTE ObIAM HAYaTbI HAYYHBIE M IPAKTHYECKHE Pa3pabOTKK B 06-
AACTH CO3AAHMUA CTPOMTEABHEIX KOHCTPYKIMi 3 cTekaodubpoberona (M.B. Boakos).

Baxxuesimum sranom paborst HUMXKB B o6ractn teopun u npaktuku ¢ubpo-
6eToHos GbiAa OPraHM3alMs B PaMKax roCyAapcTBeHHOM nporpammbl « Pubpobe-
toH» (roaosnas oprauusagus HMUMIKD) skcnepuMeHTarbHO-TEOPETHYECKHUX
MCCAEAOBAHMI HE TOABKO B CAMOM MHCTUTYTE, HO M B ADYTUX HAyYHO-MCCAEAOBA-
TEABCKMX M NPOEKTHBIX OPraHM3aUAX CTPaHbL

B HUVUKD 8 1984 r. snepsbie Gbira pa3paboTana MeTOAMKA ONPEAEACHHUS IPOY-
HOCTHBIX 1 AePOPMATHBHBIX CBOWMCTB (UOPOGETOHOB HA TOHKOCTEHHBIX OBpasuax
(T.K.Xaiiaykos, J1.B.Boakos). C ncnoab3oBaHuem 3TO# METOAMKM OblAu M3ydeHsl
OCHOBHBIE IPOYHOCTHDIE M AeOPMaTHBHbIE XapaKTepHCTUKHM PuOpobeTonos Ha pas-
AMYHBIX BUAAX (PMOPOBBIX MaTepUaAOB: CTAAbHOM (GuOPHI 3 IPOBOAOKH, AMCTa, Ka-
HaTa, CTPOTaHoi M3 casba; wenovecroiikonn crekaansor — mapok [I-15XKT, CLI-6,
CLI-6I1Y; 6a3aAbTOBOI; MOAMNPONMAEHOBON; cTeKAonmAaacTukosoit. Hapsaay ¢ atum
6biAM IPOBEACHBI MCTILITAHUSA LEAOTO PAAA PA3AMYHBIX BUAOB CTaACDHOPOOETOHHBIX
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CHEUMAJIBHLIE EETOHBL

3AEMEHTOB M KOHCTPYKUMil (6aAOK, TOHKMX IIAMT M CKAZAOK, 060AOYEK, CBal, KO-
A€l M Ap.), IO3BOAKBIIME Pa3pabOTaTh METOAbI PACYETA KOHCTPYKLMIL.

WUurencusnsie nccaeaosanus (M. B. Boaxkos, VI.A. Vuxos) aaAu BO3MOXKHOCTb
yxe B 1984 r. usyunts cBoiicTea Gubpsl 13 WEAOUECTOMKOTO CTEKAOBOAOKHA M AATh
IPEALOXKEHUSA IO HOPMMPOBAHMIO UX IPOYHOCTH B 3aBUCUMOCTH OT arperaTHOro co-
crosnus. Pa3paboraHsl TexHuuecKkue yCAOBMS HA LEMEHTOCTOMKMI POBMHT U3 ITO-
IO BOAOKHA.

Io paspaborannoi MeToAMKe ObIAM M3ydeHbI IPOYHOCTHBIE U AeOPMATHUBHBIE
XapaKTepUCTHKM CTeKAOGDHOPOOETOHA NPK CKATUU U PACTIKEHMM U AaHBL IPEAAO-
JKEeHUS 0 MX HOPMUPOBAHMUIO.

B rabopatophbix ycAOBusX GbLAM UCIBITaHBL, B T.4. HA AAMTEAbHbIE HATpyXe-
HUAl, Pa3AMYHBIE CTEKAODHOPOGETOHHbIE TOHKOCTEHHble 3AemeHThl. COBMECTHO ¢
APYTMMM OPTaHu3anMAMM BBITOAHEHBI MCIIBITAHUA HATYPHBIX 06pasyos crexaodud-
POGETOHHBIX KOHCTPYKLMIA OTBITHO-NPOMBILIAEHHOTO M3rOTOBACHHSL.

B Boponexe c¢ yuacrmem HUMXKD noctpoeno yetsipe 3paHmsa pasmepom
12x24 m c orpaxaaiolLeil BOAHHCTO! 060A04KO0M U3 cTekrodubpoberona. Bossoan-
AMCh OHM HaBPBI3rOM CTeKAO(UOPOGETOHHO! CMeCH NPH NOMOMIM MCTOAETA-HATIbI-
AMTEAS HA NHEBMOONAAYOKy. DKCIAYaTauus 3TMX COOPYXKEHWH MOATBEPAMAA MX
TeXHUKO-IKOHOMMYECKYIO 3P(PEKTUBHOCTD ¥ YHUBEPCAABHOCTD.

B 1987 r. 6pian u3paubl «PexoMeHAaIuu IO NPOEKTMPOBAHMIO M U3TOTOBAEHMIO
cTaAemOpPOGETOHHBIX KOHCTPYKLMIAY, B KOTOPBIX MCIOAB30BAHbI CHENMAABHO CO-
3AaHHbIE OPUTMHAABHbIE METOABI PacyeTa IPOYHOCTH HOPMAABHBIX M HAKAOHHBIX
CEYEHMH, a TAaKXKe TPEIUHOCTOMKOCTH M KECTKOCTH CTaAeUOPOOETOHHBIX IAeMeH-
TOB, OCHOBaHHBIE HA NPUHUMIE PEAEABHOTO PABHOBECHS M YMMTBIBAKOWME OCOOEH-
HocTi AedopmupoBanns (puOpoGeTOoHa Ha pPasAMYHBIX CTAaAMAX pPaboTH IOA
HArPY3KOM BHAOTH A0 pa3pymenus. PexomenAauun BKAKOYAAYM OCHOBHBIE IOAOXE-
HAA OADBOpA cOCTaBOB CTaAeuOPOOETOHA M TEXHOAOTMM IPOU3BOACTBA KOHCTPYK-
UM, nepedeHb pabouMx ueprexen ONBITHbIX KOHCTPykumit u TY Ha cTarbHyio
uOpy pasAnuHBIX BUAOS.

Caeayer otmeTutp, 4to k 1987 1. ¢ yyactuem cneymaancros HUMXKB 6piro op-
IaHM30BaHO OTBITHO-POMBIAEHHOE IPOM3BOACTBO CTAABHOM (uOpPLL: npoduamnpo-
BAHHOM ¥ BOAHMCTOM M3 pyOAeHON NPOBOAOKM — Ha MarauToropckom
KaAMGPOBOMHOM 3aBOAE; BOAHMCTO}N M3 mpoBOAOKM — Ha Boaxosckom KCK; py6-
A€HOM M3 TOHKOro Aucta — B Maruuroropcke, Heasbuucke u Mockse, a mosxe
crporauoit (ppeseposannoii) n3 canbos — B Canxt-Ilerepbypre u Kypraue.

Hauboaee ycremnbim caepyeT cyuTath NOCTOAHHBI ¢ 199 . npOMBIIAEHHbIHA
BBITYCK CTaAbHOM, (ppe3eposaHHOi u3 cas6oB pubper Ha AAO3T «Kyprancraanp-
MOCT». DTa pubpa umeeT HauAyuwine NOKA3ATEAM CPEAM OTEYECTBEHHBIX MaTepua-
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AOB KaK 1O TPOYHOCTHBIM, KOHCTPYKTUBHBIM, TaK M IO TEXHOAOTMYECKMM CBOWCT-
BaM ¥ obecnenBaer HanGOAbUIYIO 3(PDERTUBHOCTS npuMeHeRna PubpoBoro apmu-
poBaHusl 0€TOHa B KOHCTPYKUMAX PA3AMYHOrO HasHayenus. TeXHuueckue ycroBus
na 3ty ¢ubpy 6bian emymenst HMXKD 8 1996 r. sropas peaaxuus TY c coor-
peTcTByIOmeN Moandukanueit sprmaa 8 2001 r.

CoOBMECTHO C APYrHMHM OpTaHM3anuAMMU GBIAO pa3paboTaHO 6oAee ABAALATH Ha-
¥MEHOBaHMI TIPOEKTHOM AOKYMEHTAluH. VI3rOTOBAEHBI U IPUMEHEHBI OTBITHBIE M
OITBITHO-TIPOMbIIIACHHbIE KOHCTPYKLMH U3 CTareduOpobeTOHa, TaKMe KaK CKAAAYa-
Thie 6e3pYAOHHBIE [TAHEAM TOKDHITHM, CBaW, 3AAHMA YHMBEPCAABHOTO HA3HAYEHUSA
M3 CKAAAYATHIX IAEMEHTOB, PEOPUCTbIE MAMTHI NOKPHITHH, KOABLA CMOTPOBBIX KO-
AOALIEB, AOPOXXHBIE MAMTBI, TPYObl, MAMTHI OAA OGIIECTBEHHBIX 3AAHUI ¥ AD.

OraeAbHBIM HampaBAeHHEM B Cepe HCCAEAOBaHMA CTareduOpOBeTOHA ABAAIOT-
csi pa6oTHI IO CO3AQHMIO B3AOMOYCTOMYMBBIX 3aIUTHBIX KOHCTPYKIMIA, Hampumep,
AAAL GAHKOBCKMX XPaHMAMIL,

C 1995 r. B 3TOM HampaBAeHMM OBIAM BBITOAHEHBI MCCACAOBAHUS M KOHCTPYK-
Topckue pa3paboTRM C QEABIO CO3AAHMA dDMEKTHBHBIX MOHOAMTHBIX CTaredubpo-
GeTOHHBIX OTPakAAIMMUX KOHCTPYKIMHA BBICOKOM B3AOMOYCTOMYMBOCTH (AO
X xaacca no TOCT P 50862-96 ).

Hauboree unTepecHbIM 00BEKTOM NpMMeHeHus cTaredubpoOeTOHa TaKOro Ha-
3Hayenus craro possepenne B 1997 r. craaepubpo6eTOHHOTO XPaHUAMILA EHHOC-
teit IlentpaasHoro banka Pocecmm B Mockee. Ha asrom obvekte u3
craredubpoberona X Kaacca B3AOMOYCTOWYMBOCTH OBIAM BBITOAHEHBI BCE SAEMEH-
TBI «KOPOOKMY» XpaHMAMmA — DYHAAMEHTHAS NAUTA, CTEHBI, KOAOHHBI Y IePEKPHI-
tus.  O6umi  06béM  yAOXKEeHHOTO CcTaredubpPoGeTOHa COCTaBUA  OKOAO
5 thic. Ky6. M. [Ipu 3TOM MCIOAB3OBAACH TSXEAbUA OeTOH-MaTpuua kKAacca B45 u
dubpa, ¢ppesepoBanHas u3 casba u pybreHas U3 AuCTa.

[Tpaxtuyeckune pabotsr B 3roi obaactu (M.B. Boakos) Aaau BosmoxHOCTH pe-
WKTb PAA BOIPOCOB, CBA3AHHBIX C CO3AAHMEM IPHEKTHBHON TEXHOAOTHH NIPUTOTOB-
AeHust cTareduOPOGETOHHBIX CMeCeN He TOABKO B 3aBOACKMX, HO M B IOCTPOEYHBIX
ycaoBusix u paspaborats rocyaapcrsennsie Hopmst BHIT 001-01 Bank Poccun.

B 1996 r. HUMXDB arst Mocksst 6bian paspaboranst BCH-56-97 «IIpoektupo-
BAHME Y OCHOBHbIE OAOXXEHUS TEXHOAOTHIA MPOU3BOACTBA PUOPOOETOHHEIX KOHCT-
PYKIMI» . DTH HOPMBI COAEPXKAT MOAOXEHUS MO HOPMUPOBAHMIO XAPAKTEPUCTUK
CTEKASIHHOM (ubpsI, cTekA0D1OPOGETONA, a TaKKe pacyeTHbie POPMYABI AASE TIPO-
BEPKYM NPOYHOCTH, TPELWMHOCTORKOCTH U AePOPMATUBHOCTH U3THOAEMBIX, PACTSHY-
TBIX ¥ CXATHIX CTEKAODUOPOGETOHHBIX IAEMEHTOB ¥ KOHCTPYKIMIA.

B x0Ae MOATOTOBKM ONBITHOTO NPOU3BOACTBA CTEKAOGDHOPOOGETOHHBIX KOHCT-
PYKIMI COBMECTHO C ADYTMMM OPTaHu3aIusiMu OBIAO BBINYIIEHO GOAee ABaALATH
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Pa3AMYHBIX TeXHOAOTMYECKHX KAPT, PEFAAMEHTOB M YKa3aHMI MO TEXHOAOTHH TPO-
M3BOACTBA CTEKAO(PUOPOGETOHHBIX M3AEAMI M KOHCTPYKUMIA METOAAMU TIPEMUKCHH-
ra, HabpbI3ra, BUGPONIPECCOBAHUA M IKCTPY3HH.

Ars mpoussoactBa crexaoduOpobeToHa ObiAM PEKOMEHAOBAHBI MEAKO3EPHUC-
Thie 6€TOHBI KAaK Ha TPAAMIMOHHOM NMOPTAAHALEMeHTe, Tak u Ha BHB, a taxxe c
A06aBKOW KOMIAEKCHOTO MOAnGMKaTopa Getona tuna MB-01.

C 1997 r. 8 HUMXD cosmectno ¢ acconmammest «I[IoAMMOA» BBHITOAHAAUCDH
uccrepoBanmns ¢ubpobetonos ¢ ucnoabsosanuem BHB, a rakxe spdextusnoro
KOMIAeKCHOTO Moandukartopa 6erona Tvna MB-01 (C.C. Kanpuenos u A.B. Illein-
deana). TIpumenense 6eTOHOB-MATPUI C UCIIOAB3OBAHMEM ITHX MATEPUAAOB AAAO
BO3MOXXHOCTb TIOAYYUTH CTaAe- M CTEKAOPUOPOOETOHBI IPOYHOCTBIO HA CXKATHE AO
120 MIla n npoynocteio Ha pacTskesne Ao 30 MIla. B Aarbueitmem BO3MOXHO
BECMA 3HAYMTEABHOE MOBBIIIEHNE ITHX MOKa3aTeAei.

Paspa6otannsni B 1999 1. HOBbIA BMA QUOPHl — ¥3 NOAMIPONMAEHA — WMeeT
IMPOKHME MepCTIEKTHBBI UCIIOAb30BaHMA B Poccun. IIpon3soACTBO M BBITYCK OMBIT-
HOM mapTHy 310# Pubper 6bian opranusosans! (V.B. Boakos, 3.M. Tazun) va Moc-
KOBCKOM HedrenepepabaThiBalomeM 3aBOAE COBMECTHO CO CIENMAAMCTAMM 3dBOAA.
B uncTutyTe GbiAM M3yueHsl CBOWcTBAa (PuOPHI, a Takke NPOYHOCTHbIE, AedOpMa-
THBHBIE M TEXHOAOTHYECKME CBOWMCTBA (pUOpOOETOHA M CMecei HA eé OCHOBe.

B 2000 r. Havarock nccaepoanue GasaastoPubpoberona na ocHose Gpubps 13
«TOHKOTO» 6a3aABTOBOTO BOAOKHA, BbIycKaeMoro CyAOTOACKMM 33aBOAOM CTEKAO-
BOAOKHA. [lo mpeABapMTeABHOMY aHAAM3y, 3TO BOAOKHO AOAXKHO ObITh ACIIEBAE,
4eM meaoyectoitkoe BoAOKHO Mapku CII-06, mpyu conocTaBuMbiX MOKa3aTeASX AOA-
roBeyHOCTH. PaboTbl B 9TOM HampaBAeHMHM POAOAKAIOTCH.
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CTAABHAS U HEMETAAAUYECKAS
APMATVYPA

Pabotbr 110 co3AaHMIO HOBBIX 3P(EKTHBHBIX BUAOB apPMATYPHI XKeAL300ETOHHBIX
KOHCTPYKI{uil 6bIAM HaYaThl B MHCTUTYTE B KOwIe 30-x roaos. Ilpepsanubie BONHOM,
3TH UCCACAOBAHMA BBIAM IPOAOAKEHBI IOCAE €€ OKOHYAHUA, B pe3yAbTaTe GbiAa co-
3AaHa CTePXKHEBAs M MPOBOAOYHAS APMATYPa NMEPHOAMIECKOTO MPOPHAL.

B 1950 r. 8 CCCP 6biA0 OCBOEHO MPOMEBIIAEGHHOE IPOU3BOACTBO CTEPKHEBOM
apmaTypbl nepnoanieckoro mpoduast kaacca A300 (A-TI) u3 ropsiuekaTanoi cra-
an mapku Cr5. BoAbWON BKAAA B CO3AAHME M NPUMEHEHME 3TOH apMaTYphl BHEC
xoarekrus HYUMXE noa pyxosoacraom npodeccopa A.A.T'sosaesa (C.A. Amutpu-
es u H.M. Myaun).

B 1956 r. 6p1A0 HAYaTO MPOM3BOACTBO M NPUMEHEHNE TOPAYEKATAHON apMary-
pbt Mapxn 25T2C kaacca A400 (A-I). Oanaxo, u3-3a AGPUIUTHOCTH ¥ BHICOKOM
CTOMMOCTH AETMPYIOUJMX 3AEMEHTOB €€ BBHIIYCKAAM B HEGOABUIIOM KOAMYECTBE, CO-
crasasiomiem npumepro 15—30% or norpe6rocTH.

1960 rop 03HaMeHOBaACSH, MacCOBbIM INPOMBILIAEHHBIM NPOU3BOACTBOM GoAee
3KOHOMMYHOM CTaAM ITOFO Kracca mpounocty mapkyu 35TC. Apropamu 3Toit pa3pa-
6orku or HUMXKDB 6bian H.M. Myaun u C.A. Mapatan. Vccaeposanne csapusae-
MOCTM 3TOWi apMatypbl ¥ ee (PU3MKO-MEXaHMYECKMX CBOMCTB GbIAM NPOBEAEHHL B
ITHUUCK mupodeccopamn A.f. Bpoackum, ILM. CororosckuMm u Apyrum.
B 1970 r. ofvem nmpoussoacTBa u NpumeHeHust apmatypsl Kaacca A400 cocrasua
3,4 MAH.T.

Hu3skoyraepoAUCTYI0O XOAOAHOTSHYTYIO IIPOBOAOKY AMaMeTpoM 3—3 MM Hadaaw
NPUMEHATH B HaIIEe CTPaHEe AASL apDMUPOBAHMS KeAe300eTOHHBIX KOHCTPYKIUH emmje
B 40-e roasr. Cuavara ee uarotosasau no ['OCT 3282 u3 craan mapor Cr0—Cr2
TOABKO TAGAKOM ¥ 6e3 HOpMMPOBaHKA MuHMMAABHOM npounocty. C 1953 r. B pas-
paboranHom B nucTuTyTe HOBOM craHAapte [OCT 6727 6bian ycTaHOBAEHBI HMX-
Hue OpakOBOYHBIE 3HAYEHMS BPEMEHHOTO CONPOTHBAEHMS AASl MPOBOAOKK
amamerpom 3—5,5 mm — 550 MIJa. Oanako u3-3a OTCYTCTBUA NepPUOANYECKOrO
NpOdUAS TIPUMEHEHME ITOH apMATyphl GBIAO OTPAHUYEHO CBAPHBIMU CETKAMM.

Aarsueiimme paborsl, semoanensbie B.K.@unxom u B.JM.Bonaapenxo noa py-
KoBoAcTBOM Tpodpeccopa K.B.Muxaiirosa, mpuBean k cO3paHMIO M MACCOBOMY TPO-
M3BOACTBY XOAOAHOTSIHYTON MPOBOAOKM NEpHOAMdEcKOro mpoduas kaacca Bp-1 ¢
(darTHYECKUMM MEXAHMYECKUMKM CBOMCTBaMM Ha yposue kaacca AS00C no CTO

ACYM 7-93 n EN 10080.




CTAJIBHASA M1 HEMETAJUIMYECKASL APMATYPA

C 1993 1. noao6HYyI0 apMaTypy M3rOTOBAAIOT TAKXKe XOAOAHOKATAHOM C ABYX-
CTOPOHHMM MAM TPEXCTOPOHHMM CEPIOBMAHBIM NEPHOAMYECKUM npodureM Avame-
TpoM Ao 12 MM BKAIOYMTEABHO M mOCTaBAMIOT Kak AJ00C,

O6mpem nmpomusBoacTBa y npumeHenust B Poccum xor0AHOAePOPMUPOBAHHON ap-
MaTypsl AMaMeTpoM 3—5 MM B BMAE CETOK M APYTMX apMaTypPHBIX M3AEAMH COCTaB-
asieT 15-20% or ofmero ofbeMa IpuUMEHeHNUS apMAaTyPHON CTaAM.

B 1972 r. 8 HUMXEB 6r1ra co3pana AabopaTopus apMaTypsl, KOTOPYIO BO3TAAB-
asan cHavara H.M.Myans, 3arem K.B.Muxaitros. C 1990 r. aa6opatopueit pyko-
Boant C.A.Maaargn.

Henanpsraemyio TepMOMeXaHMYeCKM YIPOYHEHHYIO apMaTypy AAf OGBIMHOTO
xeresoberona kaacca At-IIC (A1440C) us craan Crduc u Cricn Havaau paspa-
6aTbiBaTh ¢ 1973 ., a ee MPOMBILIAEHHOE IPOU3BOACTBO Gbir0 OCBOeHO B 1976 I.
Axrusroe yyactie B ee cospanmu npunumarn H.M.Myann, C.A.Maaaran, E.A.Ty-
3eeB, b.M.Cepreenko, M.Psi6akos u apyrue corpyanuxn HUMXKB.

Hawaro srux pabor cosnaro ¢ opraunsanueis 8 HUVIKD cexropa cBapku ap-
matypel moA pykoBoAacrBoM A.M.Qpuamana. Iposeaennsie 8 IJHUMUCK u
HUMXD nccaepoBaHns cBapuBAEMOCTY TEPMUIECKM M TePMOMEXaHUYECKH YIIPOU-
HEHHOM apMaTypsl AaAM BO3MOXKHOCTb pa3paGoTaTh HOPMATHUBHEIE AOKYMEHTHI IO
cBapke apmatypsl Kaacca AT-1IIC, a mosxke craan kaaccos At400C n Ar500C n
coBpeMeHHO# apmarypel kaacca AS00C M3 HMBKOYTAepOAMCTON CTaAM MapoK
Cr3cn, Cr3T'nc, 20TC u ap.

KomnaekcHsIe MCCAGAOBaHMS CBAPUBAEMOCTH apMaTypHI JKeAe300€TOHHBIX KOH-
crpykuuit Baimoanaauce A.A. 36oposckum, B.JA. Mruateessv, E.H. Bomaaper,
I.T. Typosoii u ap.

Craro OYeBMAHBIM, YTO MeTaAAypruueckas IPOMBIIAEHHOCTb MOXeT ofecme-
YUTH CTPOMTEABCTBO SKOHOMMYHBIMM MaTepuaraMy AAS MaccoBOH OObIYHOM apma-
Typbl Xeae3ofeToHa ¢ mpepeaoM Tekydectn Ao )00—600 MIla.

B 1958-1962 rr. HUMXDB 6rira paspaboTaHa cucreMa KABCCOB M yCAOBHBIX
0603Havennit apmarypHoit ctaan, npunsateix 8 CHull 1-B.4-62, CHull I1-B.1-62 n
Tocyaapcrsennsix cranaaprax Ha apmarypuyio craas TOCT 5781, TOCT 10884 u
Ap. Dra cucreMa moApoGHO u3AoxeHa B MoHorpadun H.M.Myauna «Crepsxnesas
apMarypa xeae306eTOHHbIX KOHCTpyKumit» (1974 1),

Bcst ropsveKataHas M TepMOMeXaHWYeCKM YIPOUHEHHA apMmaTypa Gblra oo-
3HaYeHa MHAEKCOM «A» KaK CTepKHeBas He3aBUCHMO OT YCAOBMI IOCTaBKM M AM-
amerpa oT 6 Ao 70 MM u paspereHa Ha KAaccel mo TekydecTd. O6br9Has u
BBICOKOIIPOYHAA XOA0AHOAEOPMUPOBAHHAS TIPOBOAOYHAS apMaTypa 6bira 0603Ha-
YeHa MHAEKCOM «B», apMaTypuble xaHaTbl — GykBoit «K».




CTAJIBHAA I HEMETAJUUIMYECKASL APMATYPA

CospaHme cyCTEeMBI KAACCOB apMaTypbl B 3aBUCHMOCTH OT e€ MeXaHM4eCKUX
CBOJICTB M cI0CO6a MIPOU3BOACTBA OTPEAEAMAM IOCAEAYIONlee YCIEUHOe IPOU3BOA-
CTBO ¥ NIpyMeHeHMe 3(PMEKTUBHBIX BMAOB apMaTyphl B Halllel CcTpaHe.

UccaepoBanust 0coGEHHOCTEN IPUMEHEHNS B KeAe300€TOHHBIX KOHCTPYKIMAX
6e3 MpeAHANpPSKEHNS TePMOMEXAHNYeCKU YIPOYHEHHO! apMaTypHON CTaAM MOBbI-
WIEHHOK ¥ BBICOKOJ MPOYHOCTH, MpoBeAeHHble oA pykosoactBoM C.A. Mapatana
B.A. Tepunsim, J.H. Cypurossim, B.H. ®puarsanosem u B.JU. Tletnuoit, nokasa-
AW, 4TO TpeGOBaHUA HOPM MO TPEIMHOCTOAKOCTH, AePOPMATHBHOCTH ¥ NPOYHOC-
TH AOMYCKAIOT B OOBIMHBIX M3rHGaeMblX KOHCTPYKIMAX 3D(deEKTHBHOE MPUMEHEHHe
6e3 npeananpsokerns pabodeit apMaTypsl ¢ npereaoM Tekydectu Ao 600 MITa, a B
cxathix aaemenTax Ao 1000 MIla.

Oanako a0 1994 r. 06beM IPOM3BOACTBA ¥ IPUMEHEHNUA HeHampAraeMol TepMo-
MeXaHWYeCKM YIPOYHEeHHOH apmarypbl kaacca AT 400 u3 craan Crinc 6via Hee-
MK ¥ He npesbimar 10% or o6vema ropsdyekataHoi craan xaacca A400 mapok
35IC u 25T12C.

B 1991-1997 rr. HUMOKDB coBMeCcTHO ¢ MeTaAAYPIHYeCKUMM HPEATPUATHAMY
CTpaHb! IPOBEA KOMIAEKC UCCAEAOBATEABCKMX PalOT [0 NEPeXOAy Ha TepMoMexa-
HUYECKN YIPOYHEHHYI0 apMaTypy cHauara xaacca AT400C, a satem kaacca A500C
C MeXaHMueCKMMJ CBOVCTBAMHM, XMMUYECKMM COCTABOM M NMePHOAMYECKUM Mpodu-
AeM, YHuGUIMPOBAHHBIMK C TPeOOBAHMAMY MEXKAYHADOAHBIX cTaHAapros 1SO
6935-2 n EN10080 x cBapusaemoil apMartype >XeAre300€TOHHBIX KOHCTPYKuwi. B
KOMIIAEKCHBIX MCCAEAOBAHMAX, BHIIOAHEHHbIX m0A pykoBoactBom C.A.Maparsana u
B.M.Cky6xo, npunnmanrn yuactue JI.H.Tuxonos, @.M. Maw -aenxo, B.H. Qpua-
asiHoB, B.B.Aertsapes, A.A. 36oposckuit u Apyrue. B pesyavrare 6s1an BHECEHBI 13-
menennst B FOCT 10884 u paspaboran Hoswiit Poceuitckmit cranaapr CTO ACUM
7-93, peraamenTupyromuit TpeGoBaHus K cBapuBaeMoit apmarype kaaccos A400C,
A500C n A600C.

YundunuposanHad cBapuBaeMas apMaTypa, MMEIOMas XMMUIECKHH COCTaB, OIl-
peAeAsieMblil COAEpXKaHNMeM B CTaAu yraepopa He Goaee 0,22% u yrAepOAHOTO 3K-
suBarenta He Goaee 0,5%, BbImyCKaeTcs TepMOMEXaHMYECKM YIPOYHEHHOM B
MOTOKe NPOKaTa, FOPAYEKATAHOH C MUKPOACTHPOBAHMEM MAM XOAOAHOAEDOPMUPO-
BaHHOI.

Crioco6 mpon3BOACTBA M HIDKHME TPAHMIbl XMMUIECKOTO COCTaBa BBIOMPAIOTCH
3aBOAOM-M3TOTOBUTEAEM, UCXOAS U3 TapaHTHI CBAPUBAEMOCTH Ge3 pa3yNpoyYHeHNs,
naacTiaHocT (85214% u yroa uarmba Boxkpyr ompasku auamerpom 3d me menee

180°C u 1.a.), & Tak)Ke HOPMMPYEMOJ BBHIHOCAMBOCTY ¥ APYTUX IOKa3aTeAei,




CTAJIBHASL 1 HEMETAJUIMYECKAA APMATVPA

ITepexoa na craas kaacca ASQ0C paeT BO3MOKHOCTH 3KOHOMMTb B CTPOMTEAD-
crBe He Menee 10% apmaTypsl

TepmoMexannyeckoe yIpoYHEHMe HUIKOYTAEPOAMCTBIX cTaredl ofecIednBaeT
MOAYYeHUe CTAAM C VHMKAABHON CTPYKTYPOIl eCTeCTBEHHOTO KOMIO3WUTa, KoTopas
HAapAAY C BBICOKOH MPOYHOCTBIO AaeT GOABIIYIO AOKAABHYIO HAACTHYHOCTB. ITO
TMO3BOASIET NPUMEHATH TAKYI0 apMaTypy B3aMmeH APYIMX Kaaccos apmarypel A240
(A-1) n A400 (A-III), a TakKe B 3aKAAAHBIX AETAAfAX, MOHTXKHBIX HETASIX ¥ APY-
I'MX apMaTypHBIX M3AeAMAX BO Bcex permoHax Poccun. CaepoBareabHo, Alo6oe
CTPOUTEABHOE MPEATPHATHE MOXKET PaboTaTh Ha OAHOM KAacce apMaTypBL

B HacTosmee BpeMs IATH MeTaAAyPIuuecKuX npeAnpusatuit B Poccun u crpanax
CHTI msrotosastioT cepTuduuuposannyio craas xkaacca A500C.

OcHoBHble AaHHBIC O CBOJCTBAaX apMaTYPHON CTaAM NMEPMOAMYECKOTO npoduas
kaacca AJO0C u Apyrux COBpeMeHHBIX BUAOB OGBIMHOV M HANpAraeMol apMaTyphl
npusepenbl B kuure C.A.Maparasa «Apmarypa Kere306eTOHHBIX KOHCTPYKIMII»
(2000 r.).

ITpon3BOACTBO ¥ IIPUMEHEHNE CIIELMAABHON apMaTyph! AAS MPEABAPUTEABHO Ha-
NPSKEHHBIX JXKeAe300eTOHHBIX KOHCTPYKIUHA B Hallelf cTpaHe 6BIAO OPraHM3OBAHO
CpaBHUTEABHO HEAABHO.

B kavecTBe Hanmpsraemol NpoBOAOYHOM apMaTypht Ao 1956 r. ucnoap3oBaru Ka-
HATHYIO, ceMaOPHYIO ¥ MPYKMHHYIO MPOBOAOKY AMaMeTpom 2—3 MM, He COOTBeT-
CTBYIOIYIO TPeGOBaHMAM K HAaIpsAraeMol apmartype.

Havaao pa6oT 1o co3AaHMIO ClIeMAABHO BHICOKONPOYHON HampATaeMoi apMa-
Typbl XeAe300eTOHHBIX KOHCTPYKUMi orHocurcd K 1955—1957 rr., Koraa mpm ax-
tiHoM yvactur HUMXKDB u IUHUWYM 6wau paspaboraner u mpusats: [OCT
7348 «IIpoBoroka cTarbHast Kpyraas yrA€pOAMCTas AAA NMPEABAPUTEABHO Hamps-
XeHHbIX KeAe3dobeTonnbix KoHcTpykumiiy u [OCT 8480 «IIposoroka crarbHas
XOAOAHOTAHYTas IePUOAMYECKOTO NPOGUAS AASL [IPEABAPUTEABHO HAIpPAXKEHHBIX
XeAe306eTOHHBIX KOHCTPYKIMIA» . 3aTeM 3TMMY JKe OpraHu3anuamMu Gbian pa3pabo-
taHsl YMTY 426-61 Ha cemunpoBOAOUHBIE CTaAbHBIE IPIAU. TeopeTHIecKue ycao-
Bus B 1968 1. G6biam mepepaboramnt B T'OCT 13840 ma cemmnpoBoaouHbIe
apMaTypHele KaHatsl AuamerpoM 6—15 mm. Mccaeposanuas HUMIKD no cospanuio
¥ IPMMEHEHMIO BHICOKOIPOYHON IPOBOAOYHON apMaTyphl ObIAM 0606IIEHB B MOHO-
rpadun K.B.Muxaitrosa «IIpoBorounas apmaTypa AAf IPeABapUTEALHOTO Halps-
JXeHHOTo KeaezobetoHay (1964 r).

TexHoAorust IPOM3BOACTBA ¥ Ka4eCTBO BBICOKONPOYHOM MIPOBOAOKM ¥ apMaTyp-’
HBIX KaHaTOB HEIPephIBHO coBeplieHcTBYIOTCA. Tak, Hampumep, B HUMXKD paspa-
60TaH M OCBOEH NPOM3BOACTBOM Ha YepemoBEKOM METM3HOM 3aBOAE
addexrusHbi KaHaT 1x19 aAnamerpom 14 MM. AOCTHIHYT AOBOABHO BBLICOKMI ypoO-




CTAJIbHAA 1 HEMETAJUIMYECKASL APMATYPA

BeHb MeXaHWYEeCKMX CBOYICTB BHICOKOIPOYHOM IPOBOAOKM M apPMATYPHBIX KaHATOB,
AASL HUX pa3paboTaHbl COBpeMEHHAA KAACCH(MKAIMA M CUCTeMa CTAHAAPTOB.

B pa6orax 1mo uccAeAOBaHMIO CBOMCTB BHICOKOIIPOYHOI MPOBOAOYHON apMaTyphbl
noa pykosoactsoM K.B.Muxaiirosa B pasHoe Bpema npunnmary ydacrue O.M.To-
poannuxuit, T.J/.Mamepos, @.JM.Maunrenxko, B.C.I'ymemok, 3.A.Kpuuesckas,
H.4.Bpuckun, A.C.Koporkmit, M.A.Poxuenko, B.M.Caspanckuit.

Oco6oe BHMMaHME GBIAG YAEAEHO BHIGODY MEPHOAMHECKOTO MPOGMAS BBHICOKO-
IPOYHOM IPOBOAOKM, U3YYEHNMIO PeAAKCALMM HANPAKEHUI 1 BBIHOCAMBOCTH IIPOBO-
AOKM ¥ KaHaToB, pa3pa6oTKe clepuarbHOTO OGOPYAOBAHUA M METOAMKE
NPOBEACHUS UCCACAOBAHMIA

Vraepoancras XOAOAHOTAHYTast HPOBOAOKA AMaMeTpoM 3—8 MM m apMaTypHble
KaHAThl M3 Hee AMaMeTpoM 6—15 MM SIBAAIOTCS CaMbIMM NPOYHBIMM BUAAMM HATIPA-
raeMoi apMaTypsl M MMEIT PAA CYMECTBEHHBIX NPEUMYUIECTB TepeA CTEPKHEBON
apMaTypoit. Boicokas mpouHOCTh AOCTHraeTcs 6AaroAaps UCIOAB3OBAHMIO YTAEPO-
anctoit craan (C20,7%) npu MaroM pacxope AeUIMTHBIX AEIMPYIOMMX AOOABOK,
rAaBHBIM 06pa30M, 3a CYeT MHOTOCTYNIEHYaTOTO MEXaHOTEPMUYECKOTO yIPOYHEHMUS.
CylmecTByeT BO3MOXHOCTb OCTaBKH [IPOBOAOKH ¥ KAHATOB AI060J TpebyeMoit AAK-
ubl. KpoMme aToro, 13 Takux MaTepuaroB MOXKHO CO3AABaTh HAIpATaeMble apMaTyp-
HbIE IAEMEHTBI AKGOro O4YepTaHMs C HIMPOKHM AVMAIA30HOM DPA3pHIBHOTO YCHAML
[TosTomy BBICOKOTpOYHAs POBOAOKA M apMaTypHble KaHATHI B Hamleil cTpaHe 3¢-
GbeXTHBHO NPUMEHAIOTCA B AAMHHOMEPHBIX NPEABAPUTEABHO HaNpPXEHHBIX KOHCT-
PYKIMAX MOCTOB ¥ MH)XEHEPHBIX COODY)KeHWH, B HAIODHBIX TPYOaX M 3AeMeHTaX
CHAOCOB C HaBMBKOW Ha CEPAEYHMK MAM MOAAOH, a TaKXKe B NAMTAX, MU3TOTOBAfE-
MbIX [0 CTEHAOBOW TeXHOAOTHH U Ap.

B 1990 r. B Poccnn ofbem npumeHsAeMoit BEICOKONPOYHOH IPOBOAOKM M apMaTyp-
HBIX KaHaToB cocTaBua 0koao 207 Bceit BBICOKOMPOYHON HAampsAraeMoi apMaTyphl.

[lepBbIM BUAOM BBICOKOIPOYHON HANPATaeMOl CTePKHEBO! apMaTyphI 6biAa ro-
psYeKaTaHas apMaTypHas ctaib kaacca A-IV (A600) mapxu 30XI'2C, srmyck Ko-
Topoit 6b1a Hauat B 1956 . Ha YeAIOUMHCKOM METaAAYPrUIECKOM 3aBOAE. DTY CTaAb
BhITyCKaAn A0 1964 r., B ocHOBHOM, Anametpom 12—18 mm. MccaepoBannem ee
coitcts B HUMXD sanmmarncs B.IL. Apremees, C.A.Amurpues n ap. Hepocrar-
KoM ee 6biAa HECTAGMABHOCTD MeXaHMYECKMX CBOJCTB, CBA3aHHAA C CKAOHHOCTBIO
CTaAM 3TOV MapKy K camo3akaimBaumio. [103TOMy CTPOMTEAM YacTO OBIAM BBIHYXK-
ACHBI NIPUMEHATb B KayecTBe HAMpPAraeMoil CTepXKHEBOV apMaTyphbi YIPOYHEHHYH
BBHITSDKKOM cTaab Kaacca A-IIIB amamerpom 10—40 mm.

WUccaeposanus, nposoausunecss HUVIKD cosmectro ¢ HHUMYIM, ITHUACK,
MaxkeesckumM, Yepenmoenkum 1 APYTUMM METaAAYPIUIECKMMY 3aBOAAMH, OLIAY Ha-
IpaBAeHbl Ha CO3AAHME Y BHEADEHME FOpPAYeKAaTAHOM HANPATAEMON apMaTyphl ABYX




CTAJIbHASL M1 HEMETAJIJIMYECKAST APMATYPA

BuA0B. [lepBoit — sroHoMuuHOM, n3 crarn Mapok 80C u 65T'C ¢ moBblIEHHBIM CO-
AEPXKAHUEM YTACPOAd UM YMCHBILIEHHBIM COAEPIKAHMEM AETMPYIOUMX 3AEMEHTOB.
Bropoit — ceapusaemoit u3 craau mapox 20XT2I1 , 20XTCT u apyrux c ymeHs-
IeHHBIM 10 cpaBHEHNMIO co cTaAbi 30XT2C copepskanmeM yraepoaa U Aermposan-
HOM AONOAHMTEABHO MapraHLieM, XpOMOM, TUTAHOM, LUPKOHMEM ¥ ADYIMMH
3AeMeHTaMN.

IIpoBeaeHHbIe MCCACAOBATEABCKME M IPOU3BOACTBEHHbIE PaGOTHI AdAM BO3MOXK-
HOCTh K 1970 r. ompeaeAMTh KOMIIAEKC SKCIAYaTAaUUOHHBIX CBOJCTB 3TON apMaTy-
pbl M perAaMeHTMpoBaTh TexHuueckue TpeGoBamus Kk Hed B [OCT 5781,
B pesyabrate yaaroch ofecmeunts B CTpaHe eXeropAHoe NMpou3BOACTBO 220 Thic.T
apMaTypHoit ctaau kaacca A600 (A-IV) n mepeliti X NPOM3BOACTBY # pUMEHEHNIO
6oaree mpouHOIt apMaTypHOil cTaau Kaacco A800 u A1000 (A-V u A-V1) ¢ ycaos-
HbIM [IPEAEAOM TeKydecTy cooTBeTcTserHO He Menee 8§00 1 1000 MIIa.

Boabmoit BKAaA B cO3paHMe M MaccoBOe BHEAPEHNME 3THX HOBBIX MaTePUaAOB
saecan cotpyarnku HUMXKDB H.M. Myaun, C.A. Maparsn, B.IL.Topsues,
AIL Kycakun, O.J. [Maaun, B.JA. Ieruna, B.IL Kowesckmi, ®.M. Ay6posun,
W.T. Xanr, B.3. Memkos, C.C. Axanassu n Ap.

Beaymyio poAb B CO3A@HMM 9THX BMAOB apMaTyphl KPOMe COTPYAHMKOB
HUWNXKD coirpaan A.IL Tyases (WLHUMYUM) u ILU. Coxorosckuit (ITHUUCK).

Fopsivekatanas apmarypuast craap xaacca A800 (A-V) mapru 23X2T2T 6wina
pazpaborana coBMecTHO ¢ YepemoBeKUM METaAAyPIUYECKUM KOMGMHATOM,
OHUWMYM u HUMXKD Ha ocuose apmaTypHeix crared Mapok 20XT2I] w 20XT2T
6AaroAaps COBEPUICHCTBOBAHMIO MX XUMUIECKOTO COCTABA M BBEAGHMIO B TEXHOAOTH-
yeckyit mpomecc Hu3KkotemnepaTypsroro ornycka (HTO) nocae npoxarkm.

WUccaenosanns nokasaanu, uto apmaryphas ctarb 23X2I'2T obrapaer meHbieit
YyBCTBUTEABHOCTBI0 K KOHIEHTPATOPaM HaNpSIKeHy, BHI3BAHHBIX MeXaHWNdeCKUMM
NOBPEXACHUAMY MAYM CBAPHBIMM OJKOTaM¥M, UeM TOpsideKaTaHas CTaAb APYIMX Ma-
POK M KAACCOB.

TexHOAOIMIO M Pe>XUMBI KOHTAKTHOH CTBIKOBKYM M AYTOBOM CBapKyM ¢ HaKAaAKa-
My 13 3101t craan uaydaau 8 [{THUMCK, BHUMxereso6erore, a raxxe 8 HUVXKB
n Ha 3aBopax JKBK. PaGortm Bumoansamcn A.S. Bpoackum, A.M. Opuamanom,
O.]. Ucuaoit, A.A. 360oposckum u Ap.

BbIA0 BBIABAEHO, YTO IO TEIIAOBON ¥ IKCIAYATAaLMOHHON CBapPUBAEMOCTH CTAAb
23X2T2T 6amska k craan 20XT2L] kaacca A600 (A-IV), a mo Meraaryprudeckoin
CBapMBAEMOCTH AaXKe MepBocXoanT ee. llonydennble AaHHbie AaAM OCHOBAHMA
BKAIOUMTE 3TOT KAacc cTaau B CHull I1-21-75 u pekomeHAOBaTh mpumenerue ap-
Marypuoi craau mapku 23X2I'2T B kadecTBe CBApHOM HAIpPATaeMOi apMaTyphl
xAacca A800 (A-V) ars sxere306eTOHHBIX M3AEAMI IIPHM PACYETHBIX TeMIepaTypax

Mac AR RRERARRAREN 73 SNSNEECNENEROE
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CTAJIbBHAA 11 HEMETAJIJIMMECKASL APMATYPA

a0 Munyc 35°C, a Ges cBapkM B BMAe UEABIX CTEpXKHEH MEpPHON AAMHBI — Ge3 or-
paHMYeHUs TeMIEpaTyphl IKCIAYaTaryu U BUAA Harpysok. [upoxomy BHeApeHwmio
9TOM CTaAM IPY NPOU3BOACTBE LEHTPO(YIMPOBAHHBIX ONOP AAMHON 22 M CHOCO6-
creosaan pabotsl B.B. [Tonosa, M.A. Poxxnenko, O.M. [Tapnna u B.IL Topsuesa.
Exxeropnsit 06eM [POM3BOACTBA ¥ MPUMEHEHMs 9TOH apMaTypsl Ao 1991 r. co-
craBasa okoao 100 Tsic.T.

Teoperudeckue 1 3KCIEPUMEHTAABHO-TIONCKOBbIC MCCACAOBAHMA CBOACTB M TeX-
HOAOTYM TIPOM3BOACTBA M MPUMEHEHMA BBHICOKONPOYHON TepMUYeCKH U TepMOMexa-
HUYecKy yrnpoduHeHHoW apmatypHoy craay 8 HUVMXKB 6pian navatsr 8 1958 .
Pesyavrarom ux 6pro cosparne nepsoro FOCT 10884 «Craab repmudecky yupoy-
HeHHas CTepKHeBasi AASL apMUPOBAHMA NPeABAPUTEABHO-HANMPSKEHHBIX JKeAe3006e-
TOHHBIX KOHCTPYKIMii», B KOTOPOM OBIAM perAaMEHTHPOBAHBl MeXaHMuecKye
CBOWCTBA ITOM CTAAM.

B 1960 r. 6b1au narorosaensl u I'M.Kpacosckoit nccaepoBaHst mepssle mapTun
BEICOKOTIPOYHOJ TepMMueCKy YIPOYHEHHON KATAHKU HepHOANIeCKOro npoduas An-
amMeTpoM 6 MM ¢ BpeMeHHbIM compoTusacHnem 1600 MIIa.

B 10 Bpems cTepxkHeBaA TepMMueCKNM YIPOYHEHHad, M TeM Goiee, TepMoMeXa-
HMYECKY YIPOYHEHHas, apMaTypa HUTAe He IIPOM3BOAMAACH, M BCe MCCAEAOBAHUA
HUMIKD ocyijecTBASIA COBMECTHO € PSAOM NEepeYMCACHHBIX HUXKe OpraRM3anui
BHEpBLle B MUPOBOI IIPaKTHKE.

B 1960 r. M.A. Kpuwran, S.W. Spxun u apyrue cnenmuasnctst B Tyapckom mo-
AMTEXHUYECKOM MHCTUTYTE U3TOTOBMAM ONBITHYIO YCTAHOBKY, Ha KOTOPO! YA2AOCh
[IOAYYMTH NEPBYIO BHICOKOIPOYHYIO CTEPKHEBYIO TEPMMYECKM YIPOYHEHHYIO apMa-
Typy anamerpoM 14 mm kaacca At-IV (Ar600).

[IpombimAeHHOE TPOM3BOACTBO TEPMMYECKM YIPOYHEHHON BHICOKONPOYHON Ha-
IpsAraeMoil CTeP>KHEBOWM apMaTypsl 6ba0 ocyujecTBAeHo B 1962 r Ha 3aBope JKBU
No2 B Psazanu Ha ycTaHOBKe 9AEKTPOTEpMUUECKOTO ynpouHeHus apmartypsl DTY-1,
paspabotarsoi cosmectro ¢ YpaaHUMcrpomnpoexrom, THMMUYepmerom u 3aso-
aom KB Ne2. B aarsHeifiwem TOAOGHBIE YCTAHOBKY OBIAM OCTPOEHBI Ha APYIMX
zasoaax JXBU. B stux paborax or HUMXKDB npunumaru ysactue H.M. Myaus,
C.A. Maparsan, B.IL Topsyes, E.A. Tysees, O.M. Pri6akos, B.M. Cepreerko u ap.

B rauecTBe MCXOAHON AASl YIPOYHEHNA apMaTyphl MCIOAB30BAAM IEPBOHAYAAL-
Ho craab mapku Cr3, a sarem craab mapok 35TC uan 25T2C, npu atom nmoaysaau
apmarypy kaacco Ar-VI (At600) n Ar-V (A1800).

Brino AOKa3aHO, YTO METOAOM TEPMMYECKOIO YIPOUHEHNUS BO3MOXKHO IIOAY-
YUTh BHICOKOMPOYHYIO CTEPXKHEeBYI0 apMaTypy c mpepeaom Texydecty 800 MIIa,
OAHOBPEMEHHO ObIAN BBIABAEHBI BCe HEAOCTaTKM M IPEUMYIIECTBA TaKOJ apMatyp-
HOJ CTaAU.




CTAJIBHAA U HEMETAJIJIMYECKAA APMATYPA

HUMXD 6biam co3raHBl HOBble METOABI MCIBITAHMI U KPUTePHN OLIEHKM Kade-
CTBAa ¥ AOATOBEYHOCTH BBICOKOIPOYHOJ apMaTypHOM CTaAM, pa3paboTaHbl HOPMBI
NPOEKTUPOBAHUS 3KeAe306eTOHHBIX KOHCTPYKIMHA U Ap.

[IpombliurenBOe POU3BOACTBO TePMOMEXAHUYECKM YIPOUHEHHON apMaTypHOIl
craan kaaccos At800 (At-V) u Ar1000 (A1-V) 6br0 BepBble B MUPOBOJ IpaKTH-
ke ocsoeHo B CCCP B 1967 r. KpnBoposkckuM MeTaAAypIMYecKuM KOMOUHATOM IO
TeXHOAOTHH, paspaboraunoi MucruryroM deproit meraaryprun (MTUM) B Auenpo-
NEeTPOBCKe COBMECTHO ¢ KoMbunatom «Kpusoposkcraasy u npn yyacrun HUMIKBE.
3aTeM POM3BOACTBO TAKOJ BBICOKONPOYHOM apMaTYpHOH CTaAy GbIAO OCBOEHO M
Ha APYIMX METAaAAYpPIMYeCKMX KomOunaTax. 3a pyGeskoM IPOMBIACHHOE IPOM3-
BOACTBO aHAAOTHYHON apMaTyphl Ha4aA0Ch TOAbKO B 1979 T

Beck ator mepuoa spemenn HUMIKD nposoana KoMInAeKCHBIE MCCAEAOBAHNMA
cBoiicTB apMarypHoit craan kaaccoB At800 u AT1000, BRImyckaemoit stmmn
IpeANpUATHAMHY, C HeAblo obecnedenns Tpebyemsix TOCT 10884 cBoitcts u co-
BEPLIEHCTBOBAHNA TEXHOAOTMM €e IPMMEHEHMs B KadyeCcTBe HANPATAEMON CTEPXK-
HEBOJ apMaTypbl MAaCCOBBIX NPEAHANPSXKEHHBIX KeAe306eTOHHBIX W3ACAMH
npoaetom Ao 12 m.

[Iposeaennble paboThl AaAK BOMOXKHOCTb K 1983 T. cyljecTBEHHO YAYUIINTb Ka-
YeCTBO BEICOKONIPOYHOM TepMOMeXaHIYeCKy YIPOUYHEHHOM! apMaTyPHOI CTaAM KAac-
cos A1800 u At1000 1 rapanTipoBaTh HOPMAaTHBHOE 3HaYeHME NPEACAd TEKy4eCTH
B KaXXAO¥ mapTuu-naaske ¢ obecnevennoctsio P>0,95, a pacyernoe comporusaenue
R, ¢ obecnevennoctsio P>0,999. B HUMXE st pabors Bemoansancs H.M. My-

amueiM, C.A. Maparsauom, E.A. Tyseeswim, B.II Topsauessim, I'.M. Kpacosckoi,
B.M. Cepreenko, W.T. Xaurom, O.M. Pribakosemm, B.J. [lernroi, B.JM. [Torox-
uosbiM, JO.I1. T'ymeit, I'H. CypakoBbIM ¥ ApyruMu cOTpyAHHKAMHM.

AanbHeleMy yAYYIIEHMIO CBOMCTB ¥ HOBBIEHWIO OAHOPOAHOCTHM 3TOH CTaAM
CIIOCOBCTBOBAAO CTPOUTEABCTBO CaMbIX COBpeMeHHBIX ycTaHoBok TMVY apmarypwi
Ha BeropycckoM u MoOAAABCKOM MeTaAAYPIMYECKUX 3aBOAAX. TaKue yCTaHOBKM
YAEPKMBAIOT NPAKTUYECKH NOCTOSHHYIO CKOPOCTh ABVIKEHMS TNIPYTKa apMaTyphl
P €ero TEPMOMEXAaHMIECKOM YIPOYHEHUHU, YTO 00ECIeunuBaET BHICOKYID OAHOPOA-
HOCTb MEXAHUYECKUX CBOWCTB CTAAH.

O6beM mpOM3BOACTBA ¥ NPUMEHEHHUA 3TOIO BUAA BBICOKOTIPOYHOM HAIpATaeMou
apMatypsl B 1990 r. cocraBua 700 thic. T. D10 GoAbIIE, YeM BO BCEX APYTHMX CTpa-
HaX MUpa BMeCTe B3STHIX.

B I'OCT 10884-94 6b1au BRAIOYeHBI Tpe6OBaHUA K BEAMUMHAM NIpeAeAa YIPYro-
CTH, BBIHOCAMBOCTM M peAakcauyy HampsukeHuid. JTo NIPUBEAO K TOMY, HTO MeXa-
HUYeCKUe CBOMCTBA M TOKA3AaTEAM AMArpaMMbl PaCTAKEHMSA apMaTypHOH CTaAn
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CTAJIbHASL Y1 HEMETAJUIMYECKAA APMATYPA

xaaccoB At800 n Ar1000 ceroans BHOAHE COOTBETCTBYIOT TPeGOBAHUAM MEXAYHa-
POAHBIX CTAHAAPTOB.

Mnporomy npumeHernio 3eKTUBHEIX BIMAOB apMaTyPHO CTaAM CIOCOGCTBO-
BaAM MCCAEAOBAHUA M POEKTHO-KOHCTPYKTOPCKUE paBOThl IO CO3AAHMIO 060PYAO-
BaHUA AAA apMaTypHBIX pabort.

B 80-¢ roam wuncturyroM «[unpocrpoitmam» mpu ysactun HUMXKDB u
BHMMICO 6biro co3paHo 060pyAOBaHNe, OIBOASIONIEE MEXAHH3NPOBATH ¥ ABTO-
MaTM3XPOBAaTh BCE OCHOBHBIE TEXHOAOTMYECKME IPOLECCHl 1O HepepaloTKe apMa-
TYpPHOW CTaA¥M M M3TOTOBACHMIO M3 Hee CETOK, apMaTyPHEIX KapKacoB M
Hampsraembix apmatypsix 3iementoB. [Ipu srom HUVOKB (WL.E. Esrenses u
M.A. Poxxnerko) mpuHMMaA y4acTue B NOATOTOBKe TEXHMYECKMX 3aAaHMI Ha 3TO
060pyAOBaHHe, B HpyeMKe ONBITHBIX ¥ TOAOBHBIX 06pa3LioB.

[omumo 3roro HUMKPB cobersennbiMu cuaamu pa3paboTar psAA MaluH, CTaH-
KOB, MHBEHTAps ¥ MPUCIOCOOAEHMI N0 apMaTypHBIM paboTaM. A HaBUBKM IPO-
BOAOYHOW M  KaHAaTHOM  apMaTypel  CO3AaHO  HECKOABKO  THUIIOB
apMaTypPHOHAMOTOYHBIX CTALNMOHAPHBIX ¥ CAMOXOAHBIX arperaToB AAS M3rOTOBAE-
HUS IPEABAPUTEABHO HANPAKEHHBIX JKeAe306eTOHHBIX KOHCTPYKIMA. AAsL 3aroTOB-
K¥ MEPHOM NPOBOAOYHON ¥ KAaHATHOM apMaTyphl CO3AaHA aBTOMAaTU3MPOBAHHAA
AMHMA. AAS 3aKpemAeHMA KaHaTHOM ¥ CTEPXKHEBOM apMaTyphl Ha ymopax dopm u
crenpoB cospansl 3axxumel HUMKB (B.A. Crasp), nossoasiomue 3akpemutdh Ka-
HaThl AMameTpom 6—15 mm u crepxkan a0 40 mMm.

C.A. Mapatan cosmecTHo ¢ corpyAnHukom VBano-Oparkoscroro 3asoaa XBK
B.A. Aociokom pa3paboTaAu ¥ BHEADHAM ABTOMATHYECKYIO AMHMIO AASL 3aTOTOBKM ¥
HATSKEHUS BHICOKONPOYHOM CTEPIKHEBON apMaTyphl MYCTOTHBIX HAaCTHAOB.

PafoTsl 1m0 HeMeTaAAMYECKOH apMaType AAS JKeAe300eTOHHBIX KOHCTDYKIi
6b1an Hayarst B HUVIKD B 1964 1. ¢ nccaepoBasns ¢$pu3nKo-MexaHHIeCKHX CBOHCTB
CTEKAONIAACTUKOBOM apMaTypsl. BbiaM ycTaHOBAeHBI BeChbMa OrpaHMueHHble o6Aac-
TH [PUMEHEHUS ITOW apMaTyphl U NOATOTOBAEHBI HEOGXOAUMbIE HOPMATHBHEIE 110~
AOKEHMS ee MpUMEHEHNA B KayecTBe HANPATAEMON apMaTyphl. JTH MCCAEAOBAHMA
nposopuanck 10.M. Buasaasckum u P.I. AuTBMHOBBIM NOA pPYKOBOACTBOM
K.B. Muxaiirosa.

B xonnye 70-x ropos A.T. Acaanosa u JI.E. Esrenves nposean uccaepoBanus mo
NPUMEHEHUIO MEHee AOPOro 6a3aAbTONAACTHROBOJ apMaTyphl, AOATOBEYHOCTh KO-
TOPO OKa3aAach HEBBICOKOH.

ITocaeayiomue paboTsl OBIAM HAIPABAEHBI HA CO3AAHUE M UCCACAOBAHME BHICO-
KONPOYHOH KOPPO3MOHHOCTOXKOM YTAEMAACTUKOBOM apMaTyphl, #3TOTOBAREMOM U3
BBICOKOMOAYABHBIX YTAEDOAHBIX BOAOKOH € mpeaeaoM npoyroctu Ao 3000 MITa.




TEOPHUA ITPOYHOCTHU
U AEOOPMATUBHOCTHU
BETOHA U JXEAE3OBETOHA

Hauano passutmio Teopun xeaezobeTona 8 Poccun 65110 MOAOKeHO paboTamu
npodeccopos A.®. Aoaesita, A.A. Tso3aesa u B.JM. Mypamesa 8 30-40-e roast.
A.®. Aoaesir B 1931 roay copmMyAnpoBar HOBBIE IO TOMY BpEMEHH KpUTEpHI
IPOYHOCTH HOPMAABHOTO CeueHNs U3rnbaeMoro xeae306eTOHHOTO IAEMEHT, UCXO-
A M3 PaBHOBECHS MPEAEABHBIX YCHAMI B PaCTSHYTOM apMmarype u GeTome CXKatoit
30Hbl Tiepep padpymennem. A.A .I'Bo3aes paspa6oTar METOA PEAEABHOTO PaBHO-
BECHS C AOKAa3aTEABCTBOM ABYX TEOpeM O HMXKHEH M BepXHeld rpaHuMuax Hecyujei
cnocoGHOCTH, CYTh KOTOPOTO MOAPOGHO M3A0KeHa B ero MoHorpadmn «Pacuer He-
Ccyujert cnocoGHOCTH KOHCTPYRUMI 10 METOAY TpeaeAbHoro pasnosecusi» (1940 r).
B.M. Mypames npeaAOXuA MOAEAD A€POPMIPOBAHMSA KeAE300€TOHHBIX IAEMEHTOB
C TpeuMHaMK, TOAYYMBIIYI0 06OCHOBAaHME B er0 KHure «TpemyHoCTONKOCTD, Xe-
CTKOCTb M TIPOYHOCTH KeAezoberonas (1960 r.).

B aAaavuesimem moa pyxosoactsom A.A. I'sozpeBa mpOBOAMAMCH MIMpPOKOMAC-
WwTabHble 3KCIEPUMEHTAABHBIE M TEOpPETHYECKHEe PabOTHI MO MPOBEPKE 3THX METO-
AOB, WX pa3BUTMIO M pDACIPOCTPAHEHMIO HA APYIME CAyYau CONpPOTHBAEHUA
KeAe300ETOHHBIX 9AEMEHTOB.

BbIAY 3KCTIEPUMEHTaABHO YCTAHOBAEHBI TPAHMUHBIE YCAOBUS NPUMEHEHUS NPUH-
LMNa PAaBHOBECHS NPEAEABHBIX YCUAMIA B DaCTAHYTOM apMaType u cxkaroM GeTone
¥ pa3paboTaHbl MPEAAOKEHNS IO PAacIeTy B TOM CAydae, KOTAa AOCTHXEHMe Ipe-
AGABHOTO COCTOSIHMA B CKATOM 6eTOHe IPOUCXOAMT PaHble, YeM B PACTAHYTON ap-
matype (M.C. bopumanckwuii, A.Il. Bacuanes).

Ha ocHoBanuy OGWMPHBIX 3KCTIEPUMEHTAABHBIX UCCAEAOBAHUH TPOYHOCTH BHe-
IEHTPEHHO CKAThIX JKeAe300ETOHHBIX 3AEMEHTOB TPEAAOKEHBl METOABI MX pacyeTa
O TPEAEABHBIM YCHAMSAM, B TOM YMCAE C YYETOM BAMSHMS NPOAOABHOTO M3THM6a
m6kux arementos (M.C. Bopumanckuit, K.9. Taas, E.A. Uucrsakos). Beian paspa-
60TaHBI METOABI PacyeTa MO NPEAEAbHBIM YCHAMAM BHELEHTPEHHO PAaCTSHYTHIX dAe-
meutoB  (B.A. Kararypos, A.H. 3uxeer). Ilozamee B MeTOABl pacuera
XeAe300eTOHHBIX HAEMEHTOB [0 MPEAEAbHBIM YCHAMSM GbIAM BHECEHBI CYIIECTBEH-
ute xoppektuesl (I0.IL. Tyma, E.A. Yucrskos), yunTsiBaiomue 0cOGEHHOCTH CO-
TIPOTHBAEHHMS BBICOKONPOUHBIX GETOHOB ¥ apMATYPHBIX CTaAeik.

CAeAyIOWMM BaXHBIM 3TalOM SBUACH TIEPEXOA K PacueTy JKeAe300eTOHHBIX IAe-
MEHTOB TI0 MPEAEABHBIM YCHAMAM IPY ACHCTBAM NONEPEYHBIX CUA.
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TEOPUSA ITPOYHOCTU U JEGOPMATUBHOCTU BETOHA M XKEJIEBOBETOHA

M.C. BopumaHckuit Ha OCHOBE IKCIEPUMEHTAABHBIX MCCACAOBAHMIA CO3A2A HO-
BBl METOA PacyeTa M3rubaeMblx KeAe306eTOHHBIX AEMEHTOB IO HAKAOHHBIM Ce-
YeHUAM, MCXOAS U3 MIPEACABHBIX YCUAMIA B OeTOHe  nonepeyHoi apMarype. B xoae
MHOTOYMCAEHHBIX MccaepoBanuit, nposeaennsix B HUMXKD u apyrux wncruryrax
cTpanbl 1 3a py6bexxom, Moaeab M.C. bopuiranckoro moayunaa passutue B pe3yab-
TaTe y4eTa BAMSHMS PSIAA BaXKHBIX (DAKTOPOB Ha IPOYHOCTD JKeAe300ETOHHBIX 3Ae-
MEHTOB 10 HAKAOHHBIM CeYeHMAM (COmpOTMBAeHMH OeTOH2, NPOAOABHBIX
CKUMAKOUMX M PACTATHBAIOLMX CUA M IPEABAPUTEABHOTO HANPSKEHUS, KOH(UIY-
paguy XeAe300eTOHHBIX SAEMEHTOB, MONEPEYHON U IIPOAOABHONM apMaTyphl, MaAo-
LMKAOBBIX CEACMMYECKNX BO3ZAEHCTBUH M T.A.).

A.C. 3arecos pa3pa6oTan HOBblE pacyeTHbIE MOAEGAM HAKAOHHBIX CeveHuit, 6oaee
NOAHO OTpaxaompe paGoTy Kere306eTOHHBIX IAEMEHTOB M BKAKOYAIOWMe O06IyI0
CHCTEMY YPABHEHMH PABHOBECHS YCUARI B HAKAOHHOM CEYEHMM (MOMEHTOB, TTPOAOAB-
HBIX ¥ MOTIEPEYHBIX CUA), YCAOBUA AeDOPMUPOBAHMA HAKAOHHOTO CEYEHNS, YCHAMA U
Aedopmaiuu GeTOHAa HaA HAKAOHHOW TDEWIMHOWM, NMONEPEYHON U MPOAOABHON apma-
Typbi, TIepeceKaoleli HAKAOHHYIO TPEUMHY, YCHAKS IO GeperaMm HaKAOHHOM Tpemy-
upt. Kpome rtoro, 6bira mMpeAAOKEHA KapKaCHO-CTEPKHEBaf MOA€Ab (MAOCKAS M
POCTPAHCTBEHHAS) IPUMEHHTEABHO K TaK HAa3bIBAEMbIM KOPOTKUM 3KeAE306eTOHHBIM
3AeMeHTaM (KOPOTKMM KOHCOAsSIM, 6aAKaM, IAMTaM, ctenaM). B pesyabrare Gbian co-
3AaHBI METOABI pacyeTa, G6oAee TOYHO OTpaxamoume GU3NIECKUHA XapaKTep CONpPO-
THBACHHS KOPOTKHUX JKEAE300€TOHHBIX IAEMEHTOB IIONEPEYHOH CHAE.

BaxHBIM WAaroM BmepeA CTaA NEPEXOA K PacyeTy KeAe300€TOHHBIX 3AEMEHTOB
IO IPEAEABHBIM YCHAMAM TPy AeitcTBuu KpyTanmx momentos. H.H. Aeccur paspa-
foTara pacyeTHy0 MOAEAb pa3pylIEHHMs MO MPOCTPAHCTBEHHBIM CEYCHUAM IIpH AeH-
cTBuM u3rMbaommMX ¥ KPYTHUMX MOMEHTOB, B KOTOPYI0 OBIAM BKAKOYEHBI
IpeAeAbHble YCHAMSA B IPOAOABLHON Y NOMEPevHON apMatype, Iepecekamlei mpo-
CTpaHCTBEHHOE ceyeHue. B pe3yAbTaTe B 3aBUCHMOCTH OT COOTHOWIEHUS TMPOAOAB-
HOW ¥ NONmepeYHOM apMaTypbl, a TAKXKe M3rUOANIMMX M KPYTAWMX MOMEHTOB
yCTaHaBAMBAAOCH HAaMOOAEE ONACHOE MOAOXKEHHE IPOCTPAHCTBEHHOTO CeYeHus, Co-
OTBETCTBYIOUee MUHUMYMY Hecymied cnocobnocti. B aaabHeitmem 6bian paspabo-
TaHbl METOAbl pacyeTa Ha KPY4YeHMe C U3rMOOM NPUMEHUTEABHO K Pa3AMIHbIM
dopmam xere306eTonubix drementos (FO.B. Unnenkos, A.K. Pyaas).

B passurue moperenn H.H. Aeccur u M.C. Bopumasckoro 6BIAa CO3A2HA METO-
AMXd, ONPEAEATION(As IePeX0A OT Pa3pYIIEHUs MO MPOCTPAHCTBEHHOMY CEYeHMIO K
pa3pyWeHNnIo 10 HAKAOHHOMY CEYeHMIO IIPM COBMECTHOM AeHCTBUM KPYTALMUX MO-
MEHTOB ¥ MONEPEYHBIX CHA, a8 TAKXKE BHECEHBI KOPPEKTUBBI B UCXOAHYIO MOAEAb TO
y4eTy NpeAeAbHBIX YCHAMI B MPOAOABHOW M NMOTEPEYHON apMaType NpM paspylie-
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HMM TIO TPOCTPAHCTBEHHOMY CEYEHMIO TIPH COBMECTHOM AEHCTBUYM M3THOAIOMWUX U
kpyrsumx Momentos (A.C. 3arecos).

Bbira npearO3KeHa MOAEAD CONPOTHBAEHUSA KeAe300eTOHHOTO 3AEMEHTa KPyTH-
MM MOMEHTAaM, UCXOAA U3 AEVICTBMS KAaCaTeABHBIX CHA MO KOHTYPY NONEPEYHOTO
cevenns (H.JM. Kapnenxko).

Boian pa3paboTaHbl METOABL pacyera JKeAe300eTOHHBIX JAEMEHTOB Ha MECTHOE
CXKaTue, B TOM YMCAE, C YIETOM KOCBEHHOW apMaTypbl, YYMTHIBAIOUME IMIUPHIEC-
KMM NIyTeM BAUAHNKE 06bEMHOTO Hanpsxensoro cocrosuus B aremente (C.M. Kpor-
Ao, E.A. Uncraxos, A.H. 3aiiues).

PacyetHas MOAeAb CONPOTMBAEHMS TAOCKMX XeAe300eTOHHBIX SAEMEHTOB MU
ACHCTBMM COCPEAOTOYEHHON HATPY3KM 110 TaK Ha3bIBAeMOM MMPaMUAE TPOAABAMBA-
uns Gsira npearoxena H.H. Koposunueim, B.H. Torocossim u umu nposeaeHst uc-
CAGAOBAHMSA NO YTOYHEHMIO TNPEACABHBIX YCHAMH, BOCIPUHUMAEMBIX TAMTOM TpPU
YIAOBOM ¥ KPaeBOM IPOAABAMBAHNMH.

B AarbHeiimreM GbIAM MPOBEAEHBI IKCHEPUMEHTAABHBIE MCCACAOBAHUA 1O TMPO-
AABAMBAHMIO JKeA€306eTOHHBIX NAMT 6e3 MONepevyHO! apMaTyphl ¥ C IOIEPeYHON
apMaTypoit, Ipu nepexoAHON (opMe pa3pyleHus 0 MMPAMMAE TIPOAABAMBAHUA U
0 HAKAOHHOMY CEYeHMIO, IIPH COBMECTHOM AEMCTBMM COCPEAOTOYEHHOM CHMABI M
MOMeHTa B 30He IPOAABAUBAHMA. B pesyabrarte aTMX MCCAeAOBaHMI GbIAM pa3pabo-
TaHbl MPAKTAYECKHE METOABI pacueTa JKeAe300€TOHHBIX MAUT HA NMPOAABAMBAHME
(A.C. 3aaecos).

Kpymubim marom 8 passutun Teopun xerezobetona ssuanch padorsr B.J. My-
pauresa, eoitoAHeHHble B 1936—1938 rr. no co3a2HMIO HOBOW MOAEAM TPEHMHOCTOMH-
KOCTH 1 AepOpMMPOBaHNMS >Keae306eToHHbIX 3AeMenToB. Ha ocHose aToit Moaean
B.J. Mypamesbim npu yuactun .M. Hemuposckoro ObiaM IPeAAOXKEHBI METOABI
pacyera XeAe300€TOHHBIX 3AEMEHTOB MO 0GPa30BAHMIO TPEWMH, PAaCKPHITHIO Tpe-
myH 1 AedopManuaM, yuuThiBaomue GakTHIECKYIo paboTy KeAe300eTOHHBIX IAe-
MEHTOB B CTaAM 3KCHAyaTanuyu (neympyrue Aeopmanuyu CKaTOTO M PacTAHYTOrO
6eToHa, HaAudMe TpewyH, paboTy pacTAHYTOrO GeToHa MeXAy TpemmHamu). AHa-
AOTMYHAA METOAMKA PAacyeTa WIMPHHBI PACKPHITHA HAKAOHHBIX TpemuH ObiAa paspa-
6orana M.C. Bopumanckum.

Teopus B.M.MypameBa copepxara psa MOAOXEHMH, He COOTBETCTBYIOWUX B
AOCTAaTOYHOM CTemeHM (HaKTHYECKOMY Xapakrepy paGoThl Keae306eTOHHOro JAe-
MeHTa C TpemmHamyu (HanpuMmep, NpPUMEHEHME B KayecTBe YCAOBUA Ae(OPMUpPOBa-
HUS TUIOTe3bl MAOCKUX cedenmit). [Toatomy B AaGopaTopuu Teopuu Kere306eToHa
noa pykosoacTom A.A. Tso3aesa B.B. Duraposckuit u Apyrue yuenbie paspabora-
AM HOBYIO METOAMKY pacyeta Aedopmaumit xeare306eTOHHBIX AEMEHTOB C Tpeuy-
HaMM, OCHOBAHHYIO HE HA TMIIOTE3€ NMAOCKMX CEYeHMH, a Ha IOAYIMIMPUIECKUX
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npueMax AAS ONpeAeAeHUs PACYETHBIX MapaMeTpoB AePOPMAIMOHHBIX 3aBUCHMOC-
Teit (BBICOTBI CKATOW 30HbBI, KOI(MPULMEHTOB, YIMTHIBAIWMX PabOTy PacTAHYTOro
6eToHa MexAy TpeuMHamu u T.A.). AedopMauyuoHHas xapakTepuUCTHKA KeAesobe-
TOHHOTO 3AeMeHTa GblAa BIEPBbIe NPEACTABAEHA B CAMOM OOljeM BYAE — B BUAE
KPMBU3HBI JKeAe300eTOHHOTO JAEMEHTA, YIMTHIBAIONIEH BAUSHME TPOAOABHBIX CKU-
MaoUMX ¥ PacTATHUBAWINNX CHA, IIPEABAPMTEABHOTO HANPSKEHUA, AAMTEABHOCTH
ACHCTBMSI HATPY3KU U T.A.

B pamkax 3TO} MOAEAM 6bIAM CO3AZHBI METOAMKA IO Y4eTy AeOPMALUOHHOTO
CABMTA JKEA€300€TOHHBIX IAEMEHTOB C TPEIUIMHAMHU, METOAMKA N0 OTMPEACAEHMIO A€-
dopManmii Ha OCHOBE AMarpammbl «MOMEHT—KDUBM3HA» KeAe300€TOHHOTO 3Ae-
MEHT4, METOAMKAa TO 0OAee MNOAHOMY Yy4YeTy pacTAHYTOro OeTOHa MeXAY
TpeWMHAMM [IPY MAABIX NPOLEHTAX apMupoBaHus u GoAee MpPOCTHIe, NPUGAMKEH-
Hble MeTOAb! pacyera Aedopmammit (A.H. 3aitues, VK. bero6pos u ap.).

Baamen meroanku B.J. Mypawesa no onpeaereHMI0 WIMPUHBI PaCKPBITHS Tpe-
wyH 6biAa pa3paboTaHa OAYIMIMPHUYECKas 3aBHCHMOCTb AASL HOPMAABHBIX TPELMH
(Y0.I1. Tyma), noAyyennast Ha OCHOBE aHaAM32 GOABLIOTO KOAMYECTBA IKCIEPUMEH-
TaABHBIX AQHHBIX ¥ (DAKTOPOB, BAUAIOMNX HA WIMPUHY PACKPBITUS TPewmH (IpomeH-
Ta APMMpPOBAHMA, AMAMETpPAa apMATypbl, TOAIMHBI 3AUMTHOTO CAOSH, TpoduAs
apMaTypbl, AAMTEABHOCTH ACHCTBAS HaTPy3KM M T.A.).

Ha ocHose axcrepumenTarbHbIX HccaepoBanni, nposeaeHssix B HUMIKD, a rak-
3Ke 3KCIIePUMEHTAABHO-TEOPETHYCCKUX MCCAEAOBAHMIA, TIPOBEAEHHBIX B ADPYTUX Opra-
HU3aUMAX, ObIAA CO3AAHA TIOAYIMIMPUYECKAS METOAMKA 11O ONPEAEAEHMIO HIMPHHBI
PACKpBITUS HAKAOHHBIX TPEUMH B XeAe306eToHHbIX aemenTax (A.C. 3arecos).

ApyruM BaKHBIM HanpaBAeHHEM B PA3BUTHM TEOPUM XKeAe300eToHa GbIAM MC-
crepoanns A A. I'Bosaesa, C.M. Kpeiaosa, A.M. IIponenko, A.H. 3ajinesa u
APYTHX YYEHBIX NO pa3paboTKe OOLIErO METOAA NPEAEABHOTO PABHOBECHS M €ro
IPUMEHEHUS AASL PAacyeTa KeAe300€TOHHBIX MAMT M XeAe300eTOHHbIX 6aA04HBIX ¥
PaMHBIX CTATUYECKU HEONPEACAUMBIX KOHCTPYKUMA MCXOAA M3 00pa3oBaHusi TaK
HA3bIBAEMBIX NMAACTHYECKMX WAPHUPOB. B pedyabraTe GbiAM CO3AaHBI OCHOBBI pac-
4eTa JXEAe300€TOHHBIX CTATUYECKH HEONPEAEAUMBIX KOHCTPYKLMIA C YY€TOM mepe-
pacrpeAeAeHys YCMAMA, YTO SBUMAOCH KPYIHBIM IIaTOM BIEPEA MO CPABHEHUIO C
KAQCCHYECKUM PacieTOM YHPYIHUX CHCTEM.

B Aaavpneiimem Ha ocHose mpearoxkenHOM A.A. I'Bo3AeBbIM pacyeTHONM MOAeAH,
COTAGCHO KOTOpOM GETOHHOE CeyeHMe pacCMaTpMBAAOCh KaK COBOKYIHOCTb CTeC-
HEHHO AepOpMMUPYEMBIX BOAOKOH, ObiA pa3paboTan MeToA pacueta aedpopmanmii u
Hecyweil CrIoCOGHOCTH KeAe300€TOHHBIX KOHCTPYKLMIA, YYMTBIBAIOWMIA (uamyec-
KYIO ¥ T€OMETPUYECKYIO HEAMHEeAHOCTh, 06pa30BaHMe TPEUMH ¥ M3MEHEHHE HATPS-
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KEHHO-Ae(POPMUPOBAHHOIO COCTOAHMA IAEMEHTOB KaK B NPOLECCe HAIPysKeHWs,
TaK ¥ BO BPEMEHH.

HInpokoe npumereHne NpeABAPUTEABHO HANPSAXEHHBIX KOHCTPYKLmH 06ycAo-
BUAO HEOGXOAMMOCTb CO3AZHUSA COOTBETCTBYKOLMX METOAOB PacyeTa, OCHOBAHHBIX
Ha ofwem moaxoAe. B 3Toit CBS3M CcAeAyeT, mpexAe BCero, OTMETUTb paBoThI
B.B. Muxaiirosa, C.A. AMuTpueBa u Apyrux uccAeAOBaTeAEH, B KOTOPBIX ObiAa yC-
TaHOBAGHA NPUHIMIMAABHAA BO3MOXHOCTb pacyeTa NPOYHOCTH MPEABAPUTEABHO
HATIPSIKEHHBIX KOHCTPYKUMIA 110 TIPEAEABHBIM YCHAMSM B HANPSTaeMON apMaType C
y4eTOM TaK Ha3bIBAEMOTO NOTAIIEHNs NPEABAPUTEABHOTO HATPAXKEHUA B PE3yAbTa-
T€ MAACTUYECKUX AePOpMalyMi HANIPATaeMON apMaTypBl.

B HUVKD 6bian npoBeAeHs! 3KCTIEPUMEHTAAbHO-TEOPETHYECKUE HCCAEAOBAHNA
¥ pa3paboOTaHBI METOABI PacyeTa AAS CAMbIX Pa3AMYHBIX TUIOB KEA€300ETOHHBIX
KOHCTPYKIMit: C6OPHBIX, COOPHO-MOHOAMTHBIX, APMOLIEMEHTHBIX, (HUOPOOETOHHBIX,
CTaAEXeAe300eTOHHBIX, TAKKe UCCAEAOBAAUCH Y3AOBbIE CONPSIKEHMS, aHKEPOBKM
apmaTypnl ¥ T.A. Caeayer otvetnts Goabwoe 3nadenme pabor A.I1.Bacuasesa,
I.J1. bepanuesckoro, B.A. Kaesnosa, T.K. Xaiayxosa, H.T. Markosa, B.T. Kpa-
mapsa, H.H. Koposuna, I0.H. Boiuenkosa, WU.M. Boarosa, A.H. Kyamuyesa,
H.M. Myanna, B.A. dxyumna, B.M. Qonosa u aApyrux nccaeposaterein. Ilpearo-
XEHHble METOABI PAacueTa OCHOBBIBAAMCH HA OOUIMX TEOPETHHECKUX MOAOXKEHUAX ¥
SKCIIEPUMEHTAABHBIX AGHHBIX AASl JKeA€300ETOHHBIX KOHCTPYKUMA M YUMTBIBAAW
0COOEHHOCTH PAaBGOTHI OTAEABHBIX KOHCTPYKTUBHBIX PEIIEHMH.

Oco6bimM HanmpaBAeHUEM ABASIOTCA MCCACAOBAHUS 1 Pa3paboTKa METOAOB pacie-
Ta NPOCTPAHCTBEHHBIX M CTIELMAABHBIX KOHCTPYKIUA. BaxKHBIM 3AeMEHTOM B pacye-
Te JKeAe300€TOHHBIX KOHCTPYKIMH ABASETCA OINPEACAEHME TNPOYHOCTHBIX M
AeDOPMANMOHHBIX XapaKTEPUCTUK GETOHA NPU Pa3AMYHOM HANPSKEHHOM COCTOA-
HUM ¥ Pa3AMYHBIX CHAOBBIX BO3AEHCTBUSAX.

[Toa pyxosoactsom A.A. I'Bo3aeBa 6bIAM POBEAEHBI 3KCTIEPUMEHTAABHBIE UC-
CAEAOBaHUA MPOYHOCTHBIX M AePOPMAIMOHHBIX XapaKTEPUCTUK GETOHA NP OAHO-
OCHOM M ABYXOCHOM HAIPSI>KEHHOM COCTOSIHMM M KPATKOBPEMEHHOM M AAMTEABHOM
aeitcrsun Harpy3ku (A.B. Smmu), npu AMHAMMYECKOH M MHOTOKPATHO NOBTOPSIO-
mevica narpyske (M.K. Beao6pos, T.C. Kapanduaos, 10.C. Boakos, 10.C. Kyas-
TMH) ¥ YCTAHOBACHBI MX HOPMMpYeMble [OKA3aTEAN.

Takue xe mccaeroBaHus GbIAM NMPOBEAEHBI AASL ONPEAEAEHMA XaPAKTEPUCTUK
apMatypsl 1 ee cuenaenus (aHkeposky) ¢ 6eronom (H.M. Myaun, K.B. Muxaiiros,
C.A. Mapatan, @.A. Topoannukwuit).

Boaboe BuuManmne yaeairocs paspaboTke, pa3BUTHIO i COBEPIIEHCTBOBAHMIO Te-
opuu noa3yyecty 6erona (A.A. Tsosaes, C.B. Arexkcanaposckuit, A.B. Sumu u ap.).
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TMIpounocTHble M AeOPMALMOHHBIE XaPAKTEPUCTUKY MMEIOT CYUECTBEHHbIE OT-
AMYMS y PA3AMYHDBIX BHAOB GETOHA, 4TO, B KOHEYHOM CY€TE, AOAXKHO OTPAKATHCA B
METOAMKE PacyeTa XeAe300€TOHHbIX 3AeMeHTOB. AAf pa3paboTKM METOAOB pacyera
KeAe306€TOHHBIX KOHCTPYKIUI U3 PA3AMYHBIX BUAOB 0ETOHA GBIAY IIPOBEACHBI CIie-
[MAAbHBIE MCCAEAOBAHMUS TIO OTIPEAEACHUIO XaPAKTEPUCTHUK ¥ CONMPOTUBAEHNA KOHCT-
pyxumit u3 aerknx Geronos (H.A. Kopues, A.B. Kyapssues, 10.B. Yunenxos),
stuemctoix Geronos (B.B. Makapuues), xapoctoitkux Gerowos (A.D. Murosawos,
K.A. Hekpacos, B.B. Coromonos), wampsraomux 6eronos (B.B. Muxaitros,
A.M. 3sespos, I .M. Maprupocos) u noaumepberonos (B.B. [Tarypoes, A.B. dmmn).

Co3paHbl METOABI pacueTa KeAe300eTOHHBIX KOHCTPYKUMA HAa KOPPO3UOHHBIE
BO3ACHCTBUSA, OCHOBAHHbIE HA IKCIEPUMEHTAABHBIX MCCAEAOBAHMAX M NMPUMEHEHUN
arementos mexanuky paspyumenns (E.A. I'yzees, K. A. [Tupanos).

Kpynubim marom B pa3sutiu METOAOB PacyeTa KeAe300eTOHHBIX KOHCTPYKIHit
CTaA MEPeXOA K pAacyeTy IO NPEACABHBIM COCTOSIHMAM, OCYHIECTBACHHBIA B
HMMUXDB A.A. Trosaessim u K.D. Tarem. B pesyaprate yposeHb HapeKHOCTH Ke-
Ae306eTOHHBIX KOHCTPYKIMIA B OTAMUMe OT 0600meHHOro koadduiumenta 3anaca
YCTaHABAMBAACS C YYETOM M3MEHYMBOCTY TPOYHOCTHBIX XapAKTEPUCTHK GeToHa
apMaTypbl, @ 3aTeM TOAYBEPOATHOCTHbIM METOAOM, Ha OCHOBE HOPMATMBHBIX CO-
TpOTMBAEHMI O€TOHA M apMaTyphl, ONpEAEASeMbIX C Y4eTOM WM3MEHYMBOCTH MX
NPOYHOCTHBIX XapakTepuctux npu obecnevennoctn 0,95, n pacuerHbix conpoTus-
ACHWI, ONPEAEASEMBIX MCXOAS M3 AETEPMUHMPOBAHHBIX KOIDPUINEHTOB HAAEKHO-
CTH, BEAMYMHZ KOTODHIX YCTAHaBAMBAETCS B 3aBUCHMOCTY OT PaccMaTpUBAEMOro
NPEAEABHOTO COCTOSHMS, CONPOTUBACHUA GeTOHA (CXKATHIO MAM DACTAXEHMIO) W
KAdcCa apMaTyphL

[ToAyBEpOATHOCTHBIA METOA HE AdeT BO3MOJKHOCTH TOYHO OLEHUTh HAAEKHOCTD
XeAe300€TOHHBIX 3AeMEHTOB. AAS pelleHvs 3aAa4M 1O OLEHKE HAAEKHOCTH XeAe-
3o6etonnbix aaementos B HUVIKB 6bian mposeaers! MCCAEAOBAHUS TIO BEPOATHO-
CTHBIM METOAAM pacieTa, YYATHIBAIOWMM M3MEHYMBOCTb OCHOBHBIX (DAKTOPOB,
BXOAAUMX B pacyeTHble 3aBUCUMOCTU. B cBS3M ¢ aTMM cAeayer OoTMeTHTH paGoThI
K.3. Taass, M.B. Kpakosckoro, A.B. fmmua, A.f. Ucaiikuna, A.C. 3arecosa n
APYTMX MCCAeAOBaTeAel. B pesyApraTe Gbian pa3paboTanbl OCHOBBI BEPOSTHOCTHO-
r0 pacyera KeAe300€TOHHBIX 3AEMEHTOB 1 KOHCTPYKTHBHBIX CHCTEM C MCIOAB30BA-
HMEM METOA2 CTaTHCTHYECKOTO MOACAMPOBAHYS ¥ NPOCTEAIIMX CXEM PA3pyLIEeHus,
T103BOASIIONIME BBINOAHSTH PACYeT KOHCTPYKIMIA IO 3aAaHHOI HAAEXKHOCTH, CO3AATH
METOABI CTATUCTUIECKOTO KOHTPOAA MPOMHOCTH GETOHAa, apMaTypsl M xeaedobe-
TOHHBIX 3AEMEHTOB, a TaKXe CHOPMYAUPOBATH PEKOMEHAALMM MO OOECIeYeHMIO
PaBHOHAAEKHOCTH Pa3AMYHBIX KOHCTPYKLMIL.
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CyujecTBeHHBIM WATOM B Pa3BUTHM TEOPHM KeAe300eTOHA SIBUAUCH UCCAEAOBA-
uns H. Kapnenko no cospanmo obueit Mmoaean aedopmuposanus xerezobero-
Ha ¢ TpemuHamu (aHM3OTPONMHON MoaAeanm Aedopmuposanus GetoHa ¥
KeAe300€TOHA), OCHOBHbIE OAOKEHMS KOTOPOW MOAPOGHO U3AOXKEHBI B €10 MOHO-
rpadmun «Teopus aedopmuposannst xeresoberona ¢ tpemmHamu» (1976 r.). Ou-
3M4ECKME COOTHOMIEHUS B TAKOH MOAEAM AAS JKeAe300ETOHHBIX IAEMEHTOB C
TPEI[MHAMM YCTAHABAMBAIOTCA C YYETOM CAeAyloumx (DaKTOpOB: YrAOB HAaKAOHA
TPeWMH K apMaType 1 CXeMbl TPEWMH, PAaCKPBHITHSA TPEUMH M CABUra nx Geperos,
0CO6EHHOCTEH HAMPSKEHHO-Ae(POPMUPOBAHHOTO COCTOSIHUS aPMATYphl B TPEIMHAX
C BO3HMKHOBEHMEM B Hell HOPMAABHBIX M KACaTEABHbIX HANPSIKEHUH M COOTBETCT-
BYIOWMX TepeMeleHui, OcofeHHOCTel AepOpPMUpPOBaHMS apMaTypsl u GeToHa B 1O-
AOCaX MeXAY TPEUMHaMK C yYeTOM BAMAHMSA CUENAEHMT apMaTypsl ¢ GETOHOM Ha
HAMPSKEHUA U AeopMarmy.

Ha ocnose passurust pabor A.A. TBo3aesa u apyrux uccaeposareneir H. Y. Kap-
IeHKO MPEAAOKMA OBOOIEHHBIA KPUTEPHIA POTHOCTH AAS [AOCKUX U OOBEMHBIX XKe-
Ae300€TOHHBIX IAEMEHTOB MO PACTAHYTON apMaTtype B TPEUjHE M N0 CKAaTOMY
6eTOHy MEXAY TPEUHAMM, ONPEACASEMBI HE3ABMCHMO OT yIAd HAKAOHA TPeIyH.
IIpu 3TOM GBIAO TIPEANOKEHO YYUTHIBATH HE TOABKO HOPMAABHBIE, HO ¥ KacaTeAbHble
HATIPAXEHUA B apMaType, nepecekaoert Tpeunubl. briAn IpoBeAeHB! HCCAEAOBAHNS
O MOCTPOEHMIO MOAEAN CLENAEHHA apMaTypbl ¢ GETOHOM, Ha OCHOBE KOTOPOH CO-
3AaHa MOAEAD AePOPMUPOBAHNA XKeAe300€TOHA Py 0GBEMHOM HANPSIKEHHOM COCTO-
AHMM € AMCKPETHO DAaCNOAOXEHHBIM CTEPXKHEM apMaTypbl, B KOMIAEKCE
YUHTHIBAIOWAA NIPOYHOCTHBIE ¥ AePOPMALMOHHbIE CBOMCTBA CLENAEHUS APMATypPhl C
6etonom (H.J. Kapnenko «O6mme moaean mexaumky xearesoberona», 1996).

B mocAeAnue roasl MOAYYMAE WIMPOKOE Pa3BuTHe AePOPMALMOHHAT MOAEAD pac-
4€Ta 3KeA300€TOHHBIX 3AEMEHTOB [0 HOPMAABHBIM CEYEHMAM TIPH ACHCTBUM U3IH-
6aiomyux MOMEHTOB ¥ IIPOAOABHBIX C#A. MOAEAb OCHOBAHA HA MOAHBIX AMATrPAMMax
cocrofuns (Aedpopmuposanus) GeTOHa M apMaTypsl, MO3BOASIOWMX KOMIOAEKCHO
YYMTBIBATb YIPYTO-TIAACTUUECKUE CBOMCTBA GETOHA M apMATYpBL.

Ho pesyapraTam uccaepoBanmi Opian paspabotanbl Hu3MIecKMe COOTHOWEHNS
AAfL pacyeTa o AePOPMAINMOHHOK MOAEAM CTEpXKHEBBIX JKeAe300ETOHHBIX KOHCT-
pyximit. Ha ocHoBanuu 0606menns HaKONAEHHBIX 3KCIIEPUMEHTAABHBIX AAHHBIX M
CNIeMaABHO NIPOBEACHHDBIX IKCIEPUMEHTAABHO-TEOPeTHIECKUX MCCAEAOBAHMI OBIAK
pa3paboTaHbl NPEAAOKEHUS 10 YUETy B AeDOPMAUOHHBIX MOAEASX HanboAee BaX-
HBIX (DaKTOPOB, BAMAKIMX HAa AeOPMALMK U POYHOCTb KEAE306ETOHHBIX KOHCT-
DYKI[Mi, B TOM 4MCAe: BAMSHUSA NOA3YYeCTH GeToHa; u3MeHeHus MpouHoCTH beTona
BO BPEMEHM; M3MEHEHMs! IPOYHOCTH U XapaKTepa AepOPMUPOBaHMs OeTOHA TIPU Ma-
AOIMKAOBBIX HArpy3KaX; CHMXEHMUS MPOYHOCTM GETOHA NP MHOTOKPATHOM HATPY-
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KeHuu; paGoTbl PACTAHYTOTO GETOHA MEXAY HOPMAABHBIMM TPEIUIMHAMM; MOBhIlIE-
HUSA TIPOYHOCTHM ¥ AePOPMATMBHOCTH GeTOHA C KOCBEHHBIM apMUPOBAHMEM; BAMSA-
HUA MacmTabHOro (DaKTOPa ¥ TFPAAMEHTOB HATPSIKEHMM; BAMAHMS CKOPOCTH M
APYTMX XapaKTEpUCTHK AMHAMMYECKUX BO3AGHCTBMI HA (DM3MKO-MeXaHMIeCKue
cBOMcTBA GeTOHAa, BAMSIHMS TENMAOBBIX BO3ACHCTBMI; M3MEHEHMA NMPOYHOCTHM apMa-
TYpbI ¥ CBAPHBIX COEAMHEHM TIPY MHOTOKPATHO-TIOBTOPHBIX Harpy3kax (A.A. T'sos-
aes, H.U. Kapmenko, T.A. Myxameanes, I0.IL. T'yma, E.A. Yucrakos,
C.A. Maparsn, A.B. fumn, W.K. Beao6pos, H.T. Markos, A.H. Ilerpos,
K.B. Muxasiaos, H.B. Myaun u ap.).

B macrosimee Bpems CO3A2HA METOAMKA, AAIOWAA BO3MOXKHOCTb Ha €AMHON OC-
HOBE TIPOM3BOAUTH PACYET CTEPIKHEBBIX JKEAC300CTOHHBIX IAEMEHTOB C PA3AMYHON
opMOit ONEPEYHOro cedenyst, Pa3AMYHBIM PACTIOAOXEHUEM TIO CEYEHHIO apMaTy-
PBI, C CEYCHMAMM, COCTOAIIMMY U3 PASAMYHBIX OETOHOB ¥ PA3AMIHON apMATypsl, C
pa3AMYHBIM HaYaABHBIM HANIPSKEHNEM, NIPU PA3AMYHBIX CHAOBBIX M HECHAOBBIX BO3-
ACHCTBUSIX, AASL BCEX TPYIIN NPEAEAbHBIX COCTOSHUI — IO NMPOYHOCTH, 06pa3osa-
Huio ¥ packpuiTuio Tpemmt 1 aedopmammam (H.JA. Kapnerko, T.A. Myxameaues,
A.C. 3anecos, E.A. Yucrsikos u ap.). OanoBpeMeHHO pa3paboTaHbl yIpOUEHHBIE
METOABI pacyeTa CTEPKHEBBIX KeA300€TOHHBIX KOHCTPYKIMIA 10 PACKPBITHIO HOP-
MaAbHBIX TpewmH M AeopmanmusaM, 6a3upynmmuecs Ha COOTHOWEHNAX TEOPUH yn-
pyrocty, teopun B.J.Mypamesa u yuurhiBaompe nHOBeilmMe AOCTMXEHMSA
3apy6eKHBIX YYEHBIX.

B uHCTHTYTE OBIAM NPOBEAEHBI MCCAEAOBAHUA M TPEAAOKEHBI (PuU3uYecKue co-
OTHOWIEHUA AASL PACYETA MAOCKOCTHBIX M IAOCKO- ¥ OOBEMHO-HATIPSXEHHBIX KeAe-
306€TOHHBIX KOHCTPYKUMA Ha OCHOBE AHM3OTPOMHOM MOAEAM AehOPMUPOBaHMS
6eToHa U XeAe300eTOHA C Y4eTOM (U3UYECKOH HEAMHEHHOCTH MAaTepPUaAOB ¥ Tpe-
wmnoo6pazosanus (H.M. Kapnenko, T.A. Myxameaues, A.H. Ilerpos u ap.).

C pa3suTyeM Teopuy Xeae306eTOHA ¥ METOAOB PACYETa KeAe300eTOHHBIX KOH-
CTPYKIMIA TecHO CBfi3aHa paboTa MO COBEPUIEHCTBOBAHWID HOPMATUBHBIX AOKYMEH-
TOB AAf TIPOEKTMPOBAHUA JKeAe300€TOHHBIX KOHCTPYKUMH, NPOBOAMMAS B
HUMXKDB. B HopMaTuBHble AOKYMEHTHI, pa3pabaTbiBaeMble MHCTUTYTOM, MOCAEAO-
BATEABHO BKAIOHAIOTCA HanGoOAee 3HAYMMblE PE3YABTATHI UCCAEAOBAHMHA M TOCAEA-
HMX AOCTMXEHMH B OOAACTH pacueTa Xeae300eTOHHBIX KOHCTPYKIMI.

[TepsbiMn o6merocyAapcTBeHHBIMI HOPMaMH, B pa3paGoTKe KOTOPBIX NPHHUMA-
an yuactve A.Q. Aoaeirr u A.A. I'so3aes, 6o1au TYuH 1931 r. «Keaesobetounnie
¥ 6eTOHHBIE KOHCTPYKIMU M COOPYKeHUs. TeXHMYEeCKUE YCAOBUA M HOPMBI IPOEK-
TUPOBaHUA ¥ BO3BEAEHMS». PeKOMeHAALMy MO pacyeTy B 3TMX HOpPMax ewe 6asu-
POBaAMCh HA «KAACCHMYECKOMH» METOAE AOTYCKAEMbIX HANPSKeHMUi.




TEOPUA TPOYHOCTU U NEGOPMATUBHOCTHM BEETOHA 1 XEJIEBOEETOHA

Caeaywompe Hopmsl, yreepxkaernsie 8 1938 r., OCT 90003-38 «Hopmsr u Tex-
HAYECKHME YCAOBUS TIPOEKTUPOBAHUS KeAe300eTOHHBIX KOHCTPYKIMiA», a 3atem Hu-
TVY-3-48 (1948 r.), HuTV-4-49 (1949 r.), npuHOMNMAABHO OTAMHAAMCH OT MEpPBBIX
HOPM TeM, 4TO B HUX BIIEPBbIe B MUpe GbIAM perAaMeHTHPOBaHBI HanboAee nporpec-
CUBHBIE AASL TOTO BPEMEHM METOAbI PacueTa KeAe306eTOHHbIX KOHCTPYKIUi 1O CTa-
AWM pa3pyuIeHnus.

B 1954 r. B Haweii cTpaHe 6biAn yTBepKAeHB! « CTPOMTEABHBIE HOPMBI U IIPABH-
aa. Yacts II. Hopmer crponteasoro npoektuposaund. 'aasa I11-b-3 Berounnsie u
XeAe300eTOHHBIE KOHCTPYKIMM 3AAHMHA U IPOMBIIIAEHHBIX COOPYXEHUI», B KOTO-
phle BIIEPBbIE B MMpPe OBIAYM BKAIOYEHBI METOABI PacyeTa KOHCTPYKIMHA 1O IPeAeAD-
HBIM COCTOSTHMAM.

B nocaeayromme roabt 6bian pa3paboTaHbl HOPMBI POEKTHPOBAHMA:

— HuTV 123-55 «Hopmbl u TexHnueckue yCAOBMSI NPOEKTUPOBAHUS GETOHHBIX ¥

KEAE306ETOHHBIX KOHCTPYKIMIAY ;

— CHulT II-B.1-62 «CrpoureasHsie HOpMbI ¥ npaBuAa. DeToHHbie u Xeae306e-

TOHHble KOHCTPYKImK. HopMpl mpoekTupoBanms»;

— CHull 11-21-75 «Crpourerstble HOPMBI 1 ipaBuaa. beronHble 1 kere306eToH-

Hble KOHCTPYKLMN »;

— CHulII 2.03.01-84 «Crpoureapnble HOpMBI 1 mpaBuAd. betonnbie u xeaesobe-

TOHHbIE KOHCTPYKLMN Y.

B 3Tux HOpMax MeTOABI pacueTa KOHCTPYKIMI 10 MPEAEABHBIM COCTOSHUAM CO-
BEPIIEHCTBOBAAMCH 1 AOTIOAHAAMCH TIO Mepe PasBUTUS TeOpuM XKeae300eToHa.

OaHOBpeMeHHO B pPa3BuTHE OCHOBHbIX HOPMATHBHBIX AOKYMEHTOB pa3pabaTbiBa-
AMCh MHOTOYMCAEHHBIE PEKOMEHAAIMHM N0 PACYeTy ¥ MPOEKTHPOBAHMIO OTAEABHBIX
BMAOB XeAe300€TOHHBIX KOHCTPYKIMH B BMAE MHCTPYKIMH, MOCOGMHA U T.N., B pa-
60Te HaA KOTODHIMY YAaCTO NPUHMMAAM YYACTHE BEAYUIME IPOEKTHBIE MHCTHTYTHI.

B nacrosmee Bpems maer paboTa O MOATOTOBKE HOBBIX HOPMATUBHBIX AOKY-
MEHTOB AAfl OETOHHBIX ¥ XeAe300eTOHHbIX KOHCTPYKIMIA, B KOTOPbIX GYAeT yuTeH
BECh KOMNAEKC HAKONMAEHHBIX 3HAHMIA M MPOTPECCUBHBIX MOAXOAOB K pacyeTy XKe-
Ae300€TOHHBIX KOHCTPYKIMIL.
















































































































































































































































































































































































































