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AHAJIN3 CBOMCTB HAHO ®UBPOITEHOBETOHA
Ilomanoe Poman Bnaoumuposuu, cmyoenm 4-20 Kypca

Benopycckuii 2ocyoapcmeennviii ynusepcumem mpancnopma, 2. I omens
(Hayunwiii pykosooumens — [llesuyx H.A., cmapwuti npenooagamers)

B cBmu ¢ mepexogom Pecnybnmku bemapych Ha . CTPOMTEIBCTBO
9HEeprod(PEeKTUBHBIX  3MaHUM  TOSBWIACH HEOOXOAMMOCTH B  IPUMEHEHHH
COOTBETCTBYIOIIUX CTPOMUTENbHBIX MaTepuaiaMm. [loBbleHHBIe TpeOOBaHUS K
TEIJIOTEXHUYECKUM XapaKTEPUCTUKAM HAPYKHBIX CT€H W KPOBEJb JKUJIBIX JIOMOB,
BBI3BaHHBIE  TpeOOBaHWSAMU K  JHEProd(P(PEKTUBHOCTH  CTPOSAIIUXCS |
PEKOHCTPYUPYEMBIX 3aHUM, TPETONPEICIININ MOSIBICHUE OOMMPHON HOMEHKIIATYPHI
KOHCTPYKITMOHHO-TETJION30JISIITUOHHBIX MaTepuaioB. OOHUM M3 TaKHX MaTepUasioB
aBiseTcs — meHoOeroH.  PaccMoTpuM  pa3sHOBHAHOCTH  3TOTO  MaTepHana:
¢hudponeHobeToH 1 HaHO PUOPOIIEHOOETOH.

PudponeHodeTOH

dubponenoOeToH (meHoPpuOpoOETOH)  MpenacTaBiasieT  co0OM  MPOYHBIN
termon3oysuoHHb  (A=0,065-0,175) sstuencTeiii  6eToH mmoTHOoCcThI0  160—1000
Kr/mM* coctosiuii Ha 97-99% U3 MeCYaHO-IIEMEHTHOTO PacTBOPA ¢ HE3HAUUTEIbHBIM
coJiepKaHMEM CUHTETHYECKUX BOJNOKOH (¢pubpsl) (o1 1% mo 3%). GubponeHobeToH
He TpeOyeT mponapuBaHus B aBTokIaBe. DuOporeHo0eToH 1Mo CBOMCTBAM HIICHTUYCH
OeToHaM eCTECTBEHHOIO TBEPJCHUS, YCTOWYMB K OOJBIIMHCTBY XHUMHYECKHX
paspymaronmx GakTopos.

3a cuer BBeneHHs (DUOPOBOJIOKOH B COCTaB MeHOOETOHa oOpasyercst Ooiee
3aMKHYTasi CTPYKTypa mop, Ojarogapsi KOTOPOH YyIydIIaioTCs TEIUIOM30JISIUOHHEIE,
3BYKOM3OJSIUOHHBIE M JIpYTHe€  XapaKTEepPUCTUKHU: (PUOPONEHOOETOH MeHee
YyBCTBUTEJICH K BJIare; YBEIUYHMBACTCS yAapHAs TPOYHOCTh; YMEHBIIACTCS
XPYIKOCTh; YBEIMYMUBACTCS MPOYHOCTh MaTepuaja Ha pacTsDKeHHE MPH U3THUOE, UTo
JaeT BO3MOKHOCTh U3TOTABIUBAThH M3CIHUS CI0KHONW KOHPUTYPAIIHH.

O ¢ubponeHobeToHe U (PUOPONEHOOETOHHBIX OJOKaX TOBOPST, YTO OTOT
MaTtepuall U KOHCTPYKIMOHHBIA, W TEIIOW3OJIAIIMOHHBIN, 00JIaatonuii BBICOKOM
NPOYHOCTHI0. UTOOBI MPOBEPUTH MPABAUBOCTD 3TUX YTBEPXKACHUM, CIEAYET OIICHUTD
(bU3MKO-MEXaHUYECKUE XapPaKTEPUCTUKU 3TOTO BHJA JIETKOTO OETOHA U CPAaBHUTH C
APYTUMH BUJAMU MOJO0OHBIX MaTEPHAIOB.
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Tabnuma 1 — CpaBHeHHE XapaKTEPUCTUK JIETKUX OETOHOB

HaunmenoBanmue [Teno6eTon |Dubdpo- H;);Hcm- ["a306e- |Kepamzuto-
Marepuasa IIEHOOETOH P TOH OeToH
OeToH

3 300-
[Ti10THOCTB, KI/M 200-1200 |200-1200 150-600 1200 900-1200
[IpouHocTh npu 0,50-
e, MITa 0,25-12,5 10,50-14,0 0,50-3,6 25.0 3,50-7,5
Moposocroitkocts, |, ¢ 35 (75-100) |25 35 25
LMKJIBI
TennonpoBOIHOCTb, 0,055- 0,07-
BrAlC 0,05-0,38 10,04-0,3 0.145 0.38 0,50-0,95

[IpaBMJIBHOCTH 3TOTO CpPaBHEHUSA, KOHEYHO, MPUONMKEHA, TOCKOJIbKY
XapaKTePUCTUKH JIETKUX OETOHOB 3aBUCAT OT MX COCTaBa, KOTOPHIE B CBOIO OYEpEdb
MOTYT OTJIMYAThCS B 3aBHCHUMOCTH OT TEXHOJOTMM HPUTOTOBICHUS U XUMUYECKUX
COCTaBIISIFOLIMX MCIOJNBb3YEMbIX HMHIPEeInEHTOB. Ho, mcxons u3 TaOnuibl, MOXKHO
caenaTh BbIBOJBI. Tak, puOporneHo0eToH 001alaeT MUHUMAJIbHBIM KO3 UIIEHTOM
TEIJIONPOBOAHOCTA CpPEU BCEX pPacCMaTpUBAEMbIX MAaTEPHAIOB, PABHO Kak M
NeHOOETOH, YTO MO3BOJISIET TOBOPUTH O BBICOKHX TEIJIOU30JSILIMOHHBIX CBOMCTBaX
aTOoro Mmatepuana. IIpodyHocth Ha cxaTtue (HUOPONEHOOETOHA HECKOJBKO BBIIIIE
MCXOJHOTO TIEHOOETOHA M BIIQJIHE COMOCTaBUMA C 3THUM MapaMEeTPOM JPYTUX JIETKUX
O6eroHoB. W3 mpuBeACHHBIX [aHHBIX TaOWIBI MOXHO CKa3aTb O TOM, 4YTO
XapaKTePUCTUKU BCEX JIETKMX OETOHOB MPHUMEPHO HIACHTUYHBI, MO3TOMY CJIOXKHO
CYJIUTh O 3aMETHBIX NMPEUMYIIECTBAX OJHOTO U3 HUX.

Otnuume  pubporeHoOeTOHA  OT  MEHOOETOHA-3TO  TEXHOJIOTHYeCKasl
0COOEHHOCTbh, COINIACHO KOTOPOW B MPOIECCE MPOU3BOJACTBA MEPBOrO B OETOHHYIO
cMech ~ BBOmAT  ¢uOpoBomokHo. Ilpum  mepememMBaHMu — 3arOTOBKHA  AJIs
¢ubponeHoOETOHA ATH BOJIOKHA BBIMOJHAIOT (PYHKIIMIO apMHUPYIOLIEr0 KOMIOHEHTA
cMecu. B KOHEYHOM WTOre noJydaeTcss JErKHMd M NPOYHBIA MATepHall, KOTOPBIA
CHOCOOEH K BHICOKMM Harpy3kam 0e3 HapyIlIeHUs] CBOEH LEIOCTHOCTH.

Hano ¢pudponenodeTon

Hano ¢pubponeHo6eToH — jierkuii 6€TOH ¢ 100aBJIeHUEM HAHOTPYOOK U MUKPO
apMUPYIOIIEro BoJIOKHA ((puOPOBOJIOKHO).

HanoTpyOKka — MpoTsDKeHHasT UMIMHApPUYECKas CTPYKTypa IHAMETPOM OT
OJTHOTO /10 HECKOJIbKHX JECATKOB HAHOMETPOB M UMEIOIAsi MOJIEKYJISIPHOE CTPOCHHE.
A TaK ke SIBISETCA MPOYHBIM MaTepraIoM, Kak Ha pacTsXKEHUE, Tak U Ha U3TrHO.
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Pucynok 1 — yrinepoanas HaHOTpyOKa

CrpykTypa HaHOTPYOOK
NneanbHas HaHOTPYyOKa MPEACTABIISECT coboif CBEPHYTYIO B
UUJIUHAP FPa@UTOBYIO MIIOCKOCTh,  TO = €CTh  IMOBEPXHOCTh,  BBUIOKEHHYIO

MPaBUJIbHBIMU IIECTUYTOJIBHUKAMH, B BEPIIMHAX KOTOPBIX PACIOJIOKEHBI aTOMBI
yriepoa.

Pesynprar Takoil omepamuu 3aBHCUT OT yrja OpPHUEHTAaluu TpaduToBOit
IUIOCKOCTH OTHOCHUTEJIBHO OCH HAHOTPYOKH. YTOJ OpHEHTalMd, B CBOK OuYepe.b,
3aJaéT acCMETPUYHOCTh HAHOTPYOKH, KOTOpas OIpeAenseT €€ 3IEeKTPUYECKHUe
XapaKTEPUCTHUKU.

CMBICII YIJIEpOAHBIX HAHOTPYOOK

B coctase 106aBku, MoanuUIMpPYIOLIEH MUKPO- U HAHOCTPYKTYPY IEHOOETOHa,
MCIOJIB30BAJINCh MHOTOCIIOMHBIE YIepoAHble HAaHOTPYOkH auamerpoMm 8-40 HM u
anuHo# 2-50 MxM. Vicnonb30BaHre HAHOYTIIEPOAHBIX TPYOOK 3HAYUTEIIBHO U3MEHSIET
MHUKpPO- ¥ HAHOCTPYKTYpYy MarepuanoB. OToT 3(P¢eKT cBA3aH C TeM, 4YTO
BBICOKOTIPOYHBIE HaHOTPYOKHU ABIIIFOTCS LEHTpaMu KpUCTaUIA3a 1N
HOBOOOpA30BaHMN LIEMEHTHOro KaMHs. B pesynbrare oOpasyercs ynpoyHEHHas
MUKPOCTPYKTYpa LEMEHTHOIO KaMHsS, YTO 3HAUYUTENIBHO IIOBBINIAET IIPOYHOCTH
3aTBEP/ICBIINX IEHOOETOHOB.

[IpuroroBneHue CbIpbEBON CMECU

Tak kak yriepojaHble HAHOTPYOKH HEPACTBOPUMBI B BOJE, MPUTOTOBWIU
CYCIIEH3UI0O C NPHUMEHEHUEM YIBTPa3BYKOBOro aucnepraropa. IlpensapurenbHO
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cynepractugukatop Sika ViscoCrete-3 COBMECTHO C BOAOW 3aTBOPEHUS U
JOTIOJTHUTENBHO  BBOJMMOM  Moauduiupyromed g00aBKOM —  yriaepOoJHBIMU
HaHOTpyOkamMu oOpabateiBain B TeueHue 30-60 cekyHa B YJIbTPa3BYKOBOM
nucnepratope ¢ yactorod 20 kl'u. IlomydeHHBIA MNPOAYKT MEPEMEIINBAINA B
CMECHTENIE TPU MOCIEAYIOUIEM BBEICHUH KOMIIOHEHTOB CBA3YIOIIETO, 3aMOJIHUTEIS,
neHooOpa3oBaTess U BOJIOKOH B TeueHue 5 MunyT. [Ipennaraemslii cnioco0 moaydeHus
MOAU(UITMPOBAHHOW  CBHIPHEBOM  CMECH  TO3BOJIMJ  YOPOYHUTH  CTPYKTYPYy
¢ubponeHoOeTOHA HA MUKPO- U HAHOYPOBHSIX.

i 3KCniepruMEHTaJIbHOM TIPOBEPKU CHIPHEBOM CMECH, IMPUIOTOBICHHOW
JaHHBIM CHOCOOOM, H3TOTOBWJIM MO CTaHJAPTHOM METOIUKE O0pa3lbl-0aT0uKu
pazmepamu  10x10%x40 cM, TBepaclolMe B €CTECTBEHHBIX YCIOBHUSX. AHaIU3
MOJIyYEHHBIX PE3YJIbTaTOB MOKA3bIBAET, UYTO BBEJICHUE B CHIPHEBYIO CMECH JUCTIEPCHOM
apMaTypbl U3 MOJHMEPHBIX BOJOKOH, cynepruiactudukaropa Sika ViscoCrete-3 u
MHOTOCJIOMHBIX YTJIEPOJHBIX HAaHOTPYOOK AuameTrpom 8-40 HM u AynuHOM 2-50 MKM
CIOCOOCTBYET  yBEJIMYEHHIO MPOYHOCTM HA CXKaTHe HO CPaBHEHUIO C
¢ubponenodbeTonoM Ha 8,3%, MPOUYHOCTH HA pacTsKeHue npu u3rude — Ha 18,8%,
MOBBIIICHUIO KO3 PUIIMEHTa KOHCTPYKTUBHOIO KadecTBa Mpu cxaTuu — Ha 28,5%.
[IpupocT mpoyHOCTH TIpejIaraeMo ChIpheBOM CMecH Ha Oa3ainbToBOM (pubdpe 1o
CpaBHEHHUIO C GUOPONEHOOETOHOM COCTaBIISIET: IpU cxkaThu 9,0%, Ha pacTsKeHue mpu
uzruoe — 10,5%, a yBenuuenune kod(p@duiMeHTa KOHCTPYKTUBHOTO KadecTBa MpH
c)KaTtud cocTaBisieT 18,6%.
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