YNMPABAEHUE O6PA30BAHUA TOPOAA POCTOBA-HA-AOHY
MYHUUUMNAABHOE BHOAXETHOE OBLLLEOBPA3OBATEABHOE YYPEXXAEHUE
FOPOAA POCTOBA-HA-AOHY
«TMMHA3UA Ne 118 UMEHU BAAEPUA HUKONAEBUYA LIIFAHOBA»
344113, r. PoctoB-Ha-AOHy, yA. OpbutanbHasa 26/1 TeA./dakc 233-31-55

Ctpoum byayLuee

Tema: «Mep3HyLLMN MOHOAUT

BbIlNTOAHUAA YYEHULUA 7 b KAACCA

KPYTbKO KPUCTUHA
PYKOBOAWUTEAD - ABYLLAEBA E.A.



OMTMCAHME CYTH NPOBAEMbI, AHAAK3
«[TOABOAHbIX KAMHEW>...

JIOBOJIbHO YacTO JIOIM CTAJIKHUBAIOTCS C
pa3IUYHBIMU OPOOIEeMaMU MPU MOKYIIKE
KBapTHUPHI B JOMaX pa3jJIU4YHOro THIIA.
HepoBHOCTH CTEH UJIM HEXBATKa AICKTPUUSCKUX
TOYCK — 3TO HE IN1I00aJIbHbIC IMIPOOJIIEMBI, €CTh
BEII[1, KOTOPHIC BBISIBIISIFOTCS TOJBKO B XOJIOAHBIN
nepuo (IIpy 3aMOpO3Kax), U YCTPAaHUTh UX HE
Tak npocTo. K TakuM Bu3yaabHO HE3aMETHBIM
npo0JjieMaM, Ha KOTOPBIE CTOUMT OOpaIlarh
OTPOMHOE BHUMAaHHE B KBAPTHUPAX MHOTOITAXKHBIX
AOMOB, CIIEAYET OTHECTH MIPOMEP3aHUE CTEH.
OOBIYHO C 3TOM IIPOOJIEMOM JIFOJU CTAIKUBAIOTCS
C IPUXOAOM XOJIOJIOB.



CtpoutenbHble padOThl YacTO MPOBOJITCS B
XOJIOJHOE BpeMs roga (0CeHbr/3uMomn). /1 0€TOHHOTO
TUNa padoT PoOJb HIPaACT TEMIEPATyPHBIM PEKUM.
beToHHAas cMeCh MOXKET HOIYUYUTHCS CIHUIIKOM JKHJIKOMN
WA, HA00OOPOT, MOMEHTAILHO 3aCThITh. DTO MOHMKACT
KaueCTBO 0€TOHa, CTPOMUTEILHOIO Ipouecca. Ecnu
TeMmIeparypa IOHHXKaeTcs A0 4 TrpaaycoB, OCTOHHBIC
paOOThl CBOpAUuMBAIOT M MHepeHocaT. Eciam 3paHue
CICAyeT 3aBEpIIUTh B OTU CPOKH, CTPOUTEIIH
MCIONB3YIOT  CICIUANbHBIC  METOABI,  KOTOPBIC
IPEHATCTBYIOT IIpOMEp3aHui0 OetoHa. [lms pelieHus
npoOjaemMbl  OBITOBOTO  yPOBHA  NPEAYCMOTPEHBI
CIeIMaIbHBIC MEpPhl 110 MPEAOTBPAILCHUIO/yIaTICHHIO

IPOOJIEMBI.



Ilouemy npomepzaem demon?
Daxkmopwvl, KOomopwvle CKA3bl8AIOMCA HA RPOMEP3IAHUU
Oemona:
[1;10X0 3aI10JIHEHHBIC IIBbI/CTHIKH

MEKTy OCTOHHBIMHU INIMTaMH. Yepe3 HUX BHYTPb
[ONAJAaET BjIara, KOTopas pa3pyliaet
KOHCTPYKIIUIO, TTOSIBISIOTCS TPEIIMHBI.

JlemeBpiii MM JOTOJHUTEILHO pa30aBICHHbIM
pacTBOp u3 0cToHa. M3-3a HEKaueCTBEHHBIX
MarepualioB, MaTepHrajl CTAHOBUTCS
IPOMOPOKECHHBIN C 00EHX CTOPOH.

IlomelieHunst, KOTOPBIE II0X0 OTAINIMBAKOTCS U3-
34 HENPABUJILHOU KOHCTPYKIIUHA OTOIIUTEIHLHOU
CHUCTEMEL.



TpemmHbl U NOBPEKICHUS METAIUTAYECKUX
3JIEMEHTOB. BHYTph IpOCOYUTCA BO3AYX, BIAra,
MOSABUTCS KOPPO3Us. ITO NPUBOJUT K YCKOPEHUIO
MPOLIECCOB PA3PYIIECHUS U IPOMEP3AHUS.

ManeHnbkasi ri1yOrHa CTECHBI.

I]
Il

B

JIOXO ITPOBETPUBAEMOE 31aHUE OYJIET MOPAKEHO

pPOMEpP3aHUEM.

[eKaueCTBCHHAs THAPOU30JIALMS (INTyOrHA U

MaTepuail TCILIO3aIUThI).

HekauecTBeHHOE yIIIIOTHEHME 0€TOHA BO BpeMs
PEMOHTHBIX pa0oT.

[ 1yOMHa 1 MOHTaX OTACIIOYHOIO CJI0S HE
COOTBETCTBYIOT TPECOOBAHUSIM.



PA3BABJIEHHBIV PACTBOP U3 BETOHA.,..

JTO IJ1aBHAas1, HAa MOU B3IJISI,
IpUYKrHA IIpoMep3aHusl OeToHa. S xouy
pPacCMOTPETh €€ 0oee NoaApOOHO, a
TAKKE€ HAUTHU PEILICHUE.



AEDEKTbI BETOHHbBIX H

JKEJIE3OBETOHHBIX KOHCTPYKIIHH H3-3A4
HEAQCTATOYHOIQ YILIQTHEHHA H/IH
PA3BABJIEHHSA BETOHHOH CMECH.




Oobocnosanue mozo, nouemy
UMEHHO NPEOI0HCCHHOE MHOU
peuienue uenecooopano
NPUMEHUMb 6 PACCMAMPUBACMOM
cayuae.



TexHosorusa BO3BEACHUS KOHCTPYKIIUW W3
O€TOHA IOJIpa3yMeBacT MPUTOTOBICHNE OCTOHHOM
CMECH 1 €€ YIUIOTHEHHuE. ECTh ciyyam, Koraa Impu
3aMCIIMBAaHUN PACTBOpPAa BHYTPU MOSBJISIFOTCS
II0JIOCTH, KOTOPbIE MOI'YT HApYIIUTh CTPYKTYPY,
CHU3UTH €€ IIIOTHOCTH. V3-3a 3TOro B W3AEIUU
MOSIBJISIFOTCS. TPEILIMHBLI, YTO B KOHECYHOM HTOIE
CIIOCOOHO IIPMBECTH K pa3pylICHHUIO OCTOHHBIX
KOHCTpYKIMM. B 1mpomecce  yIUIOTHEHHS
CIICIMAJIMCTLI YAASIOT M3 PacTBOpa BO3AYX,
JIMIITHIOK JKUJIKOCTB, 32 CYET YE€TO0 OH CTAaHOBHUTCS
Oonee IUIOTHBIM. TakhM 0O0pa3oM, H3JICINEC
MOJy4aeTCs 00J€e€ IMMPOYHBIM 1 JI0JTOBEYHBIM.



YmiiorHeHne  OeTOoHA  CUMTAETCI  CaAMBIM
OTBETCTBCHHBIM JTAallOM YKJIAJKH ILIEMCHTHBIX
cMmecer. OT TOro, HaCKOJbKO TIIATEJAbHO OyaeT
BBINMOJHEHO 3JTO JdeMcTBHE, OyIlyT 3aBHCETh

K03 hUIHeHT OeToHAa /| OCHOBHBIE
XaPAKTEPUCTUKHN uM3aeausa. B Xole mnpoueaypsl
CIIeI[UAIUCThI 00padaThIBAIOT OCTOHHYIO

MIOBEPXHOCTh BPYYHYI0 WM IIPH HDOMOIIU
MEXAaHMYCCKUX YCTPOMCTB, yHAallsid HOJOCTH. DTO
II03BOJIIET HOOUTHCS OJHOPOAHOCTH OETOHHOIO
pacTBOpa, YBEIMYUTH CICIUICHHE COCTaBa C
APYTUMU dJIEMEHTAMHU KOHCTPYKIIUM.



gTO BJUSAET HA ITVJIOTHOCTA
CTPOUMATEPHAJIA?

HoBbl€ TEXHOJOTMHU IIOMOIarT IMPOU3BOAUTH
pa3Hele BUJbBl O€TOHOB. IIpoAayKIUIO IIPHHSITO
KJIacCU(UILIMPOBATL II0 Psay IIpu3HAKoB. B
YAaCTHOCTH, YYHUTBIBACTCS W CPEAHSS ILIOTHOCTD
O€TOHA, KOTOpasl 3aBUCUT OT CTPYKTYpbI, THUIA W
0CO0OEeHHOCTEMN HAMIOJIHUTEIIS, IJIOTHOCTH
[IEMEHTA.



beTroHaM CBOMCTBEHHBI PA3JIMYHBIC KIACCU(DUKALIMH,
OCHOBHOM M3  HHUX  CUUTAECTCA  OIPEACICHUE
TJIOTHOCTH. beToHBI 00/1a1a10T pa3HoOM
IVIOTHOCTHIO. MXx  kiaccudukanms  yYMTHIBAET
3alOJIHUTENIbL CMECH, MOPUCTOCTh, BecC. llpnMeHeHwne
TOTO0 WJIM WHOIO BHUJA 3aBUCUT OT Ha3HAYCHUA
CTPOUTEIILHOTO 00BbeKTa. CrenuanrucThl OIPEACIISIOT,
HACKOJBKO Ka4e€CTBEHHBI OCTOHBI, II0 MPABHILHOMY
COOTHOIIIEHUID KOMITOHEHTOB cMmecu. llomumo 3toro,
COCTOSIHME TOT'O WJIM MHOTO BHJa OCTOHA TAKKE BAXKHO
VUATHIBATL MPU H3IOTOBJIEHUM pacTtBopa. CamMbiMu
PacCIpOCTPAHEHHBIMH B CTPOUTEIBHOU ChEpe CcTaiau
PAa3HOBUIHOCTH O€TOHA, B COCTAaB KOTOPBLIX BXOJUT
MTOPTJIAH/IIIEMEHT.



11O HASHAYEHHUIO BETOH PA3/EJ/IAIOT
HA:

Oco0o gerkme. K gaHHOMy BHAY IPHHSITO
OTHOCUTh IICHO-, ra300€TOHbI.  3a4acTyIo
HEOOXOAMMOCTh B TaKOM OETOHE BO3HHKAET MHpPHU
TEIJION3OJIAIIMN JIMOO KJIAJIKEe CTEH JOMOB,
nepekpblTuii. B Takux O€TOHaX INIOTHOCTH
cocraBisieT MeHee 5000 xr/m3. /s 3amoiHeHuUs
OCTOHHOM CMECH Yallle MPUMEHSIETCS IMEPJIUT.



Jlerkne. OOnamaror 1iotHocThio 9500 — 1800
kr/M3. B cMech 100aBISIOT KEpamM3UT U JPYILHUE
nopucTtele HamojaHutTeau. CyllecTBYIOT ABa BHIA

JIETKHUX OETOHOB — KOHCTPYKTHBHO-
TEIJIOU30JISILIUOHHBIE 7 KOHCTPYKTUBHBIEC
(MakcuMmanbHasgs 1oTHOcTh — 1800  kr/m3).

Crpoutenu mnpuOEraroT K OTOMY O€TOHY IIpH
BO3BCJICHUNU MHOTOITAKHBIX JIOMOB M JIPYTHX
COOPYXEHUU. Bec Mmarepuaia mo3BOJIAET IPUMEHATD
€ro0 BO  BCE€X BHJAX  I'PaJOCTPOUTEIBHBIX
pabot. Jlerkuii OETOH HMCIOJbL3YIOT B PErHOHAX, IIe
4acTO OBIBAIOT 3€MJICTPSICECHUS.



Tsoxensie. Crane0eToH M3TOTABINBAIOT u3
MOPTIAHALEMEHTA, KBapIlla, CTPYKEK CTainr. [ITOTHOCTH
crtaneoeTtoHoB coctapisieT a0 2500 kr/m3. Crpoutenu
IIPUMEHSIFOT CTaI€O0CTOHBI 7 MarHETUTOBBIC
CTpoMMarepuaibl B MPOMBIIIICHHOCTH (BO3BEICHHUE
OIIOp COOPY>KCHMI, 3aKIagKa IPOYHBIX (DYHIAMEHTOB).

OOneryeHHbpie. | TaBHBIM MPEUMYIIIECTBOM 3TOTO BHJA
cTpouMarepuaga sBISIETCA BEC, IO3BOJSIIOIIAN €r0
MCIOJI30BaTh B Pa3HbIX paborax. beToHHas MIOTHOCTH
obiBaeT pazHor — 300 — 2000 kr/m3. B kaudecTBe
OCHOBHOI'O  HAMNOJHMUTENSI  HCIIOJb3YETCS  IEOCHS.
beTOHOM TOJB3YKOTCA MNPU IMOCTPOCHUU  KUJIBIX
KOMILIIEKCOB, KJIaJIKE€ CT€H U (D)yHIAMEHTOB.



Oco00 Tsokenple. TakuMu O€TOHAMU ITOJIB3YIOTCS
I BO3BEACHUS OCOOBIX CTPOCHHMH, K IMPHUMEDY,
KOHCTPYKIIMM, KOTOPBhIE MOTIYT 3alllUTUTh OT
IIPOHUKHOBEHMUS paJuallid B  OKPY>KAIOIIYIO
cpeny. Il1oTHOCTE O€TOHA MOKET MPEBBIIIATH
2500 xr/m3. Takue marepuanbl HE3aMEHUMBI IIPU
CTPOHUTEIIbHBIX paboTax Ha ATOMHBIX
JIEKTPOCTAHIIUAX.
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HAJIMYUE BAKYLIUX BEHIECTB

DTOT  KPUTEPUKW  MO3BOJAECT  ONPEACIUTH
HEMOCPEACTBEHHOE COOTHOIIICHUE MEXKTY
BSOKYIIIMM ~ BEIIECTBOM M 3aIlOJHHUTEJIEM.
CylecTBYIOT HOPMBI, B  COOTBETCTBHU C
KOTOPBIMHU CTPOMUTEIIN W3rOTABIMBAIOT OCTOHHBIC
pPaAcCTBOPHI, OAHAKO IPHU HEOOXOJAUMOCTH MOXKHO
3aKa3aThb CMECh II0 COOCTBEHHOMY penenty. Ilo
CBOCHU KOHLIEHTpAIlMM Marepuall JCIUTCA Ha
CIEYIOIINAEC THUIIbI:

TOILIUE;
TOBAPHLIC;
KUPHBIE.



B 4acTtHOCTH, TOIIMM THUII COAECPKUT
MEHBIILIEE KOJMYECTBO BsXKYILEro BenlecTtBa. Ilo
3TOM TPUYUHE MOXKET CHHM3UTHCS IIOTHOCTh. 3a
CUCT JAHHOIO (pakTOpa MapkKa CMECH CHHKACTCS.
CamMo0  BemecTBO  00JaJa€T  HEKOTOPHIMH
XapaKTePUCTUKAMU naacTU(UKAIINH, 4TO
TOBOPUTh 00  yA0OOYKJIQAbIBAEMOCTH  TaKHX
pPacTBOPOB Ojiarojapsi HEOOIBIIIOW KOHIECHTPALIUU
BEIICCTBA.



JKvpHble  THUOBI ~ [EMEHTHOW  CMECH
COACpKAaT HEOPONOPLHUOHAIBHOE COOTHOIICHHUE
HaNOJHUTEIS M BsDKYIIEro (OOJIbIIE BSKYILETO
BenlecTa). OQHAKO HEOOXOAMMO IPHUHHUMATH BO
BHHMAaHHE, YTO MNEPEHU30BbITOK TAKOrO BEIIECTBA

HCTAaTMBHO CKa3bIBACTCs Ha KAa4€CTBE COCTaBa.

BO3MOKHA yCajKa, BCJICJICTBUC KOTOPOU
MOSIBJISIFOTCS TPEIIUHBI. YBemueHue
KOHIICEHTPAIIUH BSJKYLIET0 BeliecTBa

YACPKUBACT KHIKOCTb B CMCCH, YTO B/JIMACT HA

o0beM OeToHA.



Korma wmarepman HayuHAET 3aTBEPJICBAThH,
IPOUCXOIUT neopMHUPOBAHUE [IEMCHTA,
BCJICJICTBHE YET0 0OPa3yIOTCS TPECIYHEL.

B cBOX oyepesib, TOBaApHbBIM THII PacTBOpA
M3rOTABIMBACTCSI MO  PEHEOType,  HUMEIOT
HEOOXOIMMEBIC CEPTU(MUKATHI, MOATBEPKIAFOIINEC
MX Ka4eCTBO. JIOKYMEHTBHI TapaHTHUPYIOT, 4YTO
CMECh He OyneT aehopMHupoBaThbes. [IIIOTHOCT M
OPYTHUE CBOMCTBA COOTBETCTBYIOT IPHUHATHIM
HOpMAaM.



KnaccndumKkauma BaXKYLLUX BELLLECTB

I rpynna — ruapaTalMOHHBIC Il rpynna — koaryassLlMOHHBIC
BSAJKYILIHE BAKYILIHE
BO3AYLUHBIC rUaOpaBIMYEeCKHE | HCOPraHMYEeCKHE | OpraHuyecKue
) I mapasauyueckas | I auHa butym
I ' uncossie M3BECThH
ermu

BSKYLIME

Z PomanuemeHT
BozaviuHas IlopTnanauemeHT
M3BECThb

[lyuunonasoBbiil

Maruesmuanb- LHEMCHT

HBIC BAKYLIHE 4
' TnHO3eMHCTBIH

LICMCHT

Pacumpsrommics
LIEMEHT

ABTOKJIABHBIC
BSAKYLIHE
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Hcmonp3yss rUrc, CHnenuaanucTbl IOJYYarT
OCTOHHBIM COCTaB, KOTOPBbIM MOAXOAUT  JJIs
OTACIKH IIOMEIICHUW, CO3JaHUA Pa3JIMYHbIX
3JIEMEHTOB, M3rOTOBJICHUS ITOTOJIKOB,
neperopogok.  CpexnctBa ¢ jg00aBlICGHHEM
nymuojiaHa o00JagaloT BOJOCTOMKOCTBIO, OHH
IIPUMEHSAIOTCA IIPM  BO3BECACHUU  PA3IAYHBIX
KOHCTPYKLIHUU.



Kaacceudpuxanust runcoBbix BSOKYIIMX BeeCTB

B sasucumocmu om HA4aAQ U KOHUA CX6AMbIBAHUS !

*  HHaeKe A (ObCTPOTBEP/ICIOIHE — HAYAIO CXBATHIBAHHSA HEe paHee 2 MHH, KOHell — He

noszanee 15 mun),

*  uHjaeke B (HOPMAABHOTBEPACIONIHE — HAYAJIO CXBATHIBAHHSA HE pasee 6 MHH, KOHEll — He

noszauee 30 mun)

*  HHAeKC B (MeIeHHOTBE PACIOIIME — HAUAIO CXBATHBAHKS He panee 20 MHH, KOHEll He

HOPMHpYETCH).

ITo cmenenu nomoara:

* rpyborol
* cpeasero Il

*  TOHKOro nomoja

B moul‘.l AEINIINNNE v ""l‘l;l. MEN BVINAANE T RENIS AN ANy D "l,:ﬂ L P L L R R

Npeses npousocTi, Mia MNpaaen npousocri, Mila
Mapxa Mapxa
nps uarube M CMATHS npet uarube NPU CHATIO
r2 12 20 r«10 45 100
r-3 18 30 r-13 55 130
r-4 20 40 r-18 60 160
-5 23 50 r-19 65 190
r6 30 60 Fe22 70 220
a7 35 70 =25 80 250

*14
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becnBeTHas CMECh aBTOKJIABHOTO 3aTBEPCHUA.
B poiau BsXKYIIETO BEIIECTBA B JAaHHOM Cllyyae
BBICTYIIAET W3BECTH U MOJIOTBIM KpeMHe3eM. llpu
00pabOTKE CMeCh IIpeBpalllaeTCs B  IJIOTHBIN
MOHOJUT. YTOOBI peryaupoBaTh XapaKTEPUCTUKU
BCEX KOMIIOHEHTOB, CIICLIUAJTUCTBl IPUMEHSIOT
TOOABKH.



IHHOJIUMEPHIEMEHTHBIH

M cKyCcCTBEHHBIN KaMEHHBIN MaTepual,
CBA3YIOIIMMHU KOTOPOIO SABJIAIOTCS IIOJAMEP U
IIEMEHT, 3alOJIHUTEIIIMA — IIECOK U IIcOEHb.

[TotuMepieMEHTHbIE OC€TOHBI IIPEACTABISIOT COOOM
[ICMEHTHBIE PACTBOPbl C J00ABJICHUEM Pa3HbBIX
MOJIMMEPHBIX COCAMHCHUUM (HAIpUMEpP, CTHPOJI,
KOJIJIOW/IbI), IOJIMBUHHIJIOBOTO CIIMPTA,
NOJIMaMUAHBIX U PAaCTBOPUMBIX cMoJI. CrelnuaiabHbIe
OpraHM4ecKue A00aBKH BBOAAT B COCTaB CMECH BO
BpeMsI IIPUTOTOBJICHMS.



IHonMepbl IPUMEHAIOT B KAY€CTBE
100aBOK, OHH OKA3bIBAIOT BSIKYIIIEE
BO3elCTBUE, UMHU NMPONUTHIBAIOT
3aTBepAeBIIMeE KeJIe300eTOHHbIE
KOHCTPYKIMH, APMUPYIOT U3AeJTMA, 100aBISIOT
B COCTABbI B BUJI¢ HANOJIHUTEJIeH. B utore
MOJUMEPLIEMEHTHBIN PacTBOP MPHUOOpPETACT
YHUKAJIbHbBIE CBOMCTBA: OH CTAHOBUTCS rOpasiio
MOPO30yCTOMYHMBEE U IIPOYHEE OOBITHOTO
crpoumarepuana. IlloMmumo 3Toro crpoumMarepual
IpUOOPETACT AAre3UOHHBIC XapaKTEPUCTHUKH,
U3HOCOCTOUKOCTbD, INIOTHOCTh. CaMbIMU
PACHPOCTPAHEHHBIMU UHIPEAUEHTAMU CYUTAIOTCS
I[IBA, cMOJIBL.




Tabnmuua 1

Cocrassl NOJIMMEPLIEMEHTHBIX PAaCTBOPOB

KomnioneHr CoaepxaHue KOMIIOHEHTa B cOCTaBe, Mac. %
1 2 3 4 5 MPOTOTHIT
MuHepanbHOE BXYIIEE 20 25 30 35 40 28-32
Crabuiu3upoBaHHbIH 2,2 3,2 4.5 7 8.8 28-32
CHUHTETHYECCKHH IaTEKC
3anoJHUTEb 70 65 60 47 47.2 28-32
Bona 7.8 6,8 55 5 4 15,5-2,5
ITnacTuduxarop - - - - - 0,5-1,5
Tabsuna 2

TexHuueckre noKas3areim ﬂOKpHTHfI

Ha OCHOBC MOJMMEPLIEMCHTHOI'O pacTBopa

TexHHgeckHe noKa3sareiau 3HauyeHus nokaszareneii U COCTAaBOB

i 2 3 4 5 MPOTOTHN

Bo1oHENpOHHIIAEMOCTD
(MakcHMaJIbHOE JaBJICHHE
3a 3 CyTOK), arMm. 5,1 6,0 6,9 7.1 7.5 5,0-7,0
Anre3us x 6erony, MIla 202 1221 1232 1243 |23 2,0-2.3
Boaonornomenue 3a 3 cy-
TOK, %o 3,0 2,8 2,6 2,4 2,0 2,0-3,0
HHuTeHcuBHOCTH 1BETA, Y0 30 31,5 1325 |33 34 25
I'Ipo4YHOCTE NPH CKaTHH,
MIla 15,8 |17,3 | 18,0 17,1 |[159 |17.3




HEMEHTHBIH
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IlemeHTHBIE OSTOHBI M3TOTABINBAIOTCI HA OCHOBE
BSDKYIIIMX KOMIIOHEHTOB. Takue TUIIBI paCTBOPOB
[CJIa0T C MOMOIIBIO IIEMEHTHBIX HHIPEIUCHTOB.
Hauobomee pacrpocTpaHEHHBIM KOMOOHEHTOM SIBIASCTCS
nopTiaaHaneMeHT. Kpome Toro, mMmpoKo NpUMEHSIOTCS
[IEMEHTHBIE CMECH € T00aBIeHUEM
IIIaKOTOPTIAHALIEMEHTA, a TAKXKE IIYIII0JIAaHOBOIO
pacTBopa.



CIIELIUAJIBHBIE

R o < - = - X € X X <

VIcrionb3ysl CIenualbHbIC BHIABI IIEMCHTHBIX
CMECEM, CTpOMUTEIM MOIyT padoTaTb B OCOOBIX
YCIOBUSX,  IIOCKOJIbBKY 3TH  CTpOMMAaTEepHUabl
00J1a1ar0T XapaKTepUCTUKAMHU, KOTOPBIC
HEXapaKTEPHbI AJs JIPYrux OCTOHHBIX cocTaBoB. Ho
BMECTE C TEM IPH MX W3TOTOBJICHUM 3aJCHMCTBOBAHBI
OOBIYHBIC TEXHOJOTMH MW MHIPCAWCHTBI . Takue
OCTOHEBI, B YACTHOCTH, HEOOXOAMMBI IJI1 BO3BEACHHUS
KOHCTPYKUMH, KOTOPBIE IIPU3BAHbl 3allUTHUTH OT
BPEAHOIO M3JTYYCHHUS.



C »5TOM 1I€IBbI0 B COCTaB pacTBOpa AOOABIISIIOT
HAIlOJIHUTEIM C COJACPKAHUEM XKeEje3a M APYIrux
AJIEMEHTOB,  KOTOpbIE  MONJIOLIAKOT  BPEIHOE
u3iiyueHue. Yacro B poau  3amoJHUTEJIEH
BLICTYIAKOT pyabl (HAnmpuMep, MAarHeTHUT),
pa3apo0eHHbIN MeTaJ1, 0apuT U mp. [I1OoTHOCTE
oetoHoB coctaBiasger S000 kumiaorpaMmMoB Ha
KyOM4YEeCKHUH METP.



PaccMoTpeB BCE€ BHIBI PACTBOPOB S XOUYy
BBIJICJIUTh MOJUMEPIIEMEHTHBIC, T.K. Y OOBIYHBIX
IICMEHTHBIX PAacTBOPOB, KaK M Yy PacTBOPOB Ha
APYTUX MHHEPAJIbHBIX BSDKYIIUX, €CTh PSI
CYIIIECTBEHHBIX HEAOCTATKOB. HHU3Kas IPOYHOCTh
pu PACTSHKCHUH I/I U3ruoe; Masas
ne(pOopMaTUBHOCTh M HM3Kas yaapHasi CTOMKOCTB;
HEJI0CTaTOYHas ajare3us K APYyTruM CTPOUTEIIbHBIM
MarepualiaMm, HEBBICOKAS CTOUKOCTD K
NCTUPAHUIO, TIPUYEM OPU HUCTUPAHUH PACTBOPOB
o0pa3yeTcs MHOTO NbLId. YTOObl YMEHBIIUTD WJIM
JIMKBUJIMPOBAaTh 3TH HEJIOCTATKH, B PacTBOPHI HA
MHUHEPAJIbHBIX BSDKYIIUX BBOASAT MOJIMMEPHEIC
nooaBkn B koiaumdectBe 2...30% oT Macchl
[IEMEHTA.



Takue pacTBOpBI HA3BIBAKOT
MOJUMEPILIEMEHTHBIMH (€CIH MX MOJYYarT HA
OCHOBE JIPYTUX MUHEPAIbHBIX BXKYIIUX,
HaIPUMEP TUIICOBBIX, TO COOTBETCTBEHHO OHHU
HA3bIBAKOTCS IMOJIMMEPTUIICOBBIE U T. II.).

I lonmuMepHbie 1O0OABKHU BBOAST TAKKE U B
OOBIYHBIE PACTBOPHI, HO B OYCHb MaJIbIX
Koin4decTBax (MeHee 1% OoT Macchl IEMEHTA) C
11CJIbIO TUIACTU(PUKALIMM WK THAPO(hOOU3aLUuU
pacTtBopa. B omimyune ot Takux pacTBOPOB B
MOJIMMEPIIEMEHTHBIX PaCTBOPaX IOJUMEDP BIIMSIET
Ha (DM3HUKO-XHUMHYECKHE MPOLECCHI TBEPACHUS
MHUHEPAITBLHOTO BSKYIIETO U CYIIECTBEHHO
M3MEHSIET CTPYKTYPY 3aTBEPACBIIECTO pacTBopa,
BXOJISI B HETO B BHJIE CAMOCTOATEIIBHOM (Pa3Hl.



HCKYCCTBEHHbBIH KAMEHHBIH
MATEPHAJI, CBA3YIOIIITUMH KOTOPOI'Q
ABJIAIOTCA ITOJTHMEP H LIEMEHT,
3AITOJTHUTE/IIMHA — ITECOK H
HIEBEHD,




CMETA BHEJ/IPEHUA
TEXHOJIOTHYECKOI' O
PEIIIEHHA H AHAJIH3 ETO
IKOHOMHYECKOH
DODPEKTHBHOCTH



[TomuMep MOXKET OBITh BBEACH B PACTBOPHYIO
CMECh B BHJIC BOJHOI'O PacTBOPA; B TAKOM Clydae
KOJIMYECTBO MOJIMMEpPA OOBIYHO HE IPEBBIMIACT 3.
. .5% ot Macchl memMeHTa. OTO OOBACHIETCSI TEM,
YTO OpPraHMYECKHE BEIIECTBA, B TOM YHCIIE U
IOJIMMEPhI, PACTBOPEHHLIC B BOJIE 3aTBOPCHUS,
3aMEJISIIOT TUApaTaIii0 MUHEPAJIbHBIX BKYIIUX
TeM OOJbllIe, YeM OOJbIlIe KOHICHTpPALH
OpPTaHUYECKOI'0 BEIICCTRA.



B Buge aucnepcuit MoxxkHo BBectu 10...20%
nojuMepa (OT Maccel IemeHra). llpum Takmx
3HAYUTEIbHBIX KOJIMYECTBAX nojaumepa
OJIMMEPLIEMEHTHBIE  PACTBOPHI  CYIIECTBEHHO
OTJIMYAIOTCST  OT  PacTBOPOB  Ha  YHCTHIX
MHUHEPAJIbHBIX  BSDKYIIMX, HO HOpU  3TOM
HEPACTBOPHUMBIK B BOAE MOJIUMEP HE CTOJIb
CHJIbHO 3aMEJIICT THUApaTaliil0 MHUHEPaIbHOIO
BSKYILETO, KaK BOJIOPACTBOPHUMBIH.



Ilpy BBEeACHUU NOJUMEPHBIX JIUCIIEPCUH B

PACTBOPHYIO CMECH MOXKET [IPOU30MTH
KOAryJsinus (CTBOpAKMBAHWE) JUCIEPCHH, IIPHU
3TOM HEOOPaTuMO TePAFOTCA CBOMCTBaA
ITOJIMMEPLIEMEHTHOT'O pacTBopa. Jlis

IpeaOTBPAILICHUS 3TOr0 B OOJBIINHCTBE CIy4acB
HEOOXOJMMO MPHUMEHSITh CTAOMIN3aTOPbl —
ITOBEPXHOCTHO-AKTUBHBIE BEIICCTBA, HAIPUMED
OIl-/, OII-FO, man HEKOTOpBIC SJIEKTPOJIUTHI,
HAIIPUMED KHUJIKOE CTEKIIO.



XOPOIIIO COBMENIAETCI ¢ MUHEPATIbHBIM
BSDKYIIIAM O€3 BBEJACHUS JOIMOJTHUTEIBHOIO
cTabuIM3aTopa JUIIb MJIaCTU(PUIIMPOBAHHAS
nucnepcus [IBA. B octanbHbIX ciydasx
TYCIIEPCUN HEOOXOAMMO MPOBEPSTH HA
COBMECTHUMOCTH C TECTOM BsLKYIIEro. [lpn
9TOM HEOOXOAUMO YUYUThIBATh, YTO U30BITOK
BOJIOPACTBOPUMEBIX CTa0MJIM3aTOPOB
OTPHULATEIILHO BIIMSIET Ha TUAPATALIUIO
MHUHEPAJIbHBIX BSDKYIIHX.



[loiuMEpLIEMEHTHBIE CMECH W3-3a NPUCYTCTBUS
IMOBEPXHOCTHO-AKTUBHBIX  BEIIECTB, KOTOPBIE, KakK
IIPABUJIO, SIBISIIOTCS XOPOIIMMH IEHOOOpAa30BaATEIISIMU,
XapaKTePU3YIOTCS COCOOHOCTHIO BOBJIEKATh BO3AYX B
pPacTBOPHYIO cMmech. [Ipy 3TOM BO3AyX HAXOAUTCI B
PACTBOPHOHW CMECH B BUJE MEJBYAUIINUX MY3bIPHKOB U
ero oobeM MoxeT gocturarb 30% ot o0bemMa pacTBopa.

[lomuMepHbIe J100aBKHM CIIOCOOCTBYIOT 0oJice
PaBHOMEPHOMY  DAcCIpeaciCHHI0O Mop B 00bEMeE
pacTBOpa M PE3KOMY YMEHBIICHUIO UX pa3MepoB. Ecim
B OOBIYHOM ILIEMEHTHOM PAacTBOPE BCTPEUAIOTCS MHOPHI
pazMepoMm Oojiee 1 MM M HamOOJbIIEeEe KOJIUUECTBO MOP
umeeT pasmepsl 0,2...0,5 MM, TO B ITOJUMEPLIEMEHTHOM
pacTBOpe pa3mep mop He mnpesbliaeT 0,5 MM, a pa3mep
oonpmmHcTBa (90...95%) mop menbme 0,2 M.



PacTBOpHBIE CMECH C BOBJICUCHHBIM BO3IYXOM
OTJUYAIOTCS  BBICOKOM  IIJJACTUYHOCTHIO W
XOopolel ya1o00yKiIaablBaeMOCThIO IIPU MEHbBILIEM
COJIEpPKaHUM BOJIbI, UeM B OOBIYHBIX PaCTBOpaX.
Kpome TOro, MHOrue mnoJaMMEpHBIE JH00aBKH
00JIaar0T IIacTuuiupyromum aercreueM. Oo6a
ITUX ¢dakrTopa (BO34yXOBOBJICUCHHUE 1
MacTA(pUKAMsI) HEOOXOAWMO YYHUTHIBaTh MpHU
JTO3UPOBKE BOJIbI 3aTBOPECHMUS B
ITOJIMMEPIIEMEHTHBIX pacTBOpax. Mernkas
3aMKHYyTasi  IOPUCTOCTh  IOJUMEPIEMEHTHBIX
pPAcTBOPOB MOBBIIIAECT UX BOJAOHECIPOHHUIIAEMOCTh
1 MOPO30CTOMKOCT.



[ToBbIIIIEHHAS anre3us OJIUMEPLIEMEHTHBIX
pPacTBOPOB OOBICHSETCS TEM, YTO NpPH HAHECECHUU
pPACcTBOPA HA OCHOBAHUE IOJIMMEDP KOHIICHTPUPYETCS HA
rpaHUIIC pas3jella M CIY)KUT Kak OBl KJICEBOM
MIPOCJIOUKOM MEXJIYy OCHOBAHUEM UM  PACTBOPOM.
AnAre3usi 3aBUCUT OT BHUJA IMOJIMMEPA M ITOBBIIIACTCS C
YBEJIMYCHUEM  €ro  coacpxanus.  IloBbIIIEHHBIE
aJIr€3UOHHBIC CBOMCTBA MOJIMMEPLIEMEHTHBIX
CBS3YIOIIHUX IIPOSIBIISIFOTCS TOJBKO IIPU TBEPACHUH B
BO3JYIITHO-CYXHX ycCJIOBUsX. IIpu TBEpaeHHMH B BOAE
aare3us HE YBEIWYMBACTCS JIaX€ TIPHU  BBICOKOM
COACP)KAHMU TIOJMMEpPA M3-3a PACTBOPEHHUS B BOJIE
CTAOMJIM3aTOPOB, BXOAWBIINMX B COCTaB JHUCIICPCHH.
Kpome TOro, HEKOTOpbIE TIIOJMMEPHI, HAIPUMEP
NOJWBUHMIAICTAT, HAaOyxXas B BOJI€, M3MCHSIOT CBOM
CBOMCTBA.



BpICOKHME aare3uOHHBIE CBOMCTBA IIOJIUMEPOB
CKa3bIBAIOTCS HE TOJIBKO HA CIENICHUU C APYyTUMU
MarepydagamMyd, HO M H3MCHSIIT MEXaHUYECKHE
CBOMCTBA camMoro pacrtBopa. llpocnonku mnoiaumepa,
CBSI3bIBASI MHUHEPAIBHBIE COCTABIISIOIINE PACTBOPA,
MOBBIIIAIOT €r0 IPOYHOCTh HNPHU PACTSKEHUN U U3THOE.
Mopaynes ynpyroctu noiumMepa B 10 pa3 Huke, 4eM y
[IEMEHTHOTO PacTBOpa, MO3TOMY IMOJUMEPIIEMEHTHBIN
pacTBop Oonee nedopMaruBeH, 4YeM OOLIKHOBCHHBIM.
Tak, omam w Te  Xe  jaeopManuum  y
IOJUMEPLIEMEHTHOro pacTBopa ¢ moodaskou 10...15%
OT MacChl ILIEMEHTa OyTaJIuCHCTUPOJIBHOIO JaTeKca
BO3HMKAIOT IIpM HalpsDKEHHSX B 2...3 pasa 0Ooiee
HU3KHMX, YeM Y OOBIYHOI'O IIEMEHTHOI'O PacTBOpA.



Orcroma cieayer, 4Yro IIpd PaBHOM
3HaUYCHMU JAchopMaluil yCaAaKd CKaJbIBAIOIINE
HanpsIKCHUS B 30HE KOHTaKTa
IIOJJUMEPIIEMEHTHOTO  pacTBOpa €  OPyrAM
MarepuaioM  (OTOeabIBacMasi  MOBEPXHOCTb,
00JIMIIOBKA) OyayT B BA-TPHU pa3a MEHBIIEC, YEM Yy
OOBIYHOI'O IIEMEHTHOI'O pacTBOpa. BTopoe BakHOE
CICICTBUEC YMCHBIICHUS MOy YOPYIrOCTH H
MOBBIIIICHHON  1€(OpPMATUBHOM  CIOCOOHOCTH
IOJUMEPLIEMEHTHBIX PAaCTBOPOB — IIOBBIIICHUE
X IPOYHOCTH IIPH yIapHBIX Harpy3Kax.



BBeaeHue B pacTBOp IOJIUMEpPA B KOJIMYECTBAX
ooimee 7...10% or wM™Maccel IIEMEHTA BBI3BIBAET
3aMETHOC YBCIWYCHHE YCaAKd MOpPH TBEPACHUM.
OpHako Oph 3TOM OJHOBPEMEHHO BO3pPACTaCT M
ne(opMaTUBHOCTh pacTBOpA, IIO3TOMY 110
TPEIIMHOCTOMKOCTA MHOJUMEPLIEMEHTHEIE PaCcTBOPEI
HE YCTYIar0T OOBIYHBIM, @ MHOTIAa ¥ IPEBOCXOASAT HX.

IlpucyrcTBUEe T1IOMMMEpa B LHEMEHTHOM
pPACTBOPE HM3MEHAKOT €ro  BJIArooTAayy. TaKue
PACTBOPBI MEIJICHHEE BBICHIXAIOT, YTO OJArOMpHUsITHO
CKa3bIBAETCs HA TBEPJACHUU [IEMEHTA.



IlepeuncieHnbie BBIIIIEC CBOMCTBA
NOJUMEPLIEMEHTHBIX  PAacCTBOPOB  OOCCIICUMBAKOT
ITOBBIIICHHYK) OPOYHOCTh KPEIUICHHUS OOJMIIOBOYHBIX
MaTepHaJIOB IIOJIUMEPIIEMEHTHBIMU pacTBOpaMu. Eciu
I [EMEHTHO-IIECYAHBIX PAacTBOPOB HIPOYHOCTH
CLICIUICHUS C KECPAMHYCCKHMMH IUIMTKAMH JOCTUIACT
MakcuMyMa B /...9-CyTOYHOM BO3pacTe, MOCIE YEro
YMEHBIIIACTCI K 28-CyTOYHOMY BO3pacTy B 5...0 pa3s,
TO JUIS TIOJMMEPLEMEHTHBIX PAacCTBOPOB XaAPaKTEPHO
aocTkeHrue wMakcumyma Ha 9...10-¢ cyTkum wu
OTCYTCTBUE €€ CHUKEHUS B AanbHeneM. [lpouyHocTh
KPEIUICHUS TUIMTKU [OJUMEPIIEMEHTHBIM PaCTBOPOM B
28-cyTouHoM Bo3pacte Imodytu B 20 pa3 Ooublie
IMPOYHOCTH  KPEIJICHUS  LEMEHTHO-  II€CYAHBIM
pPacTBOPOM. OTO  CBOWCTBO  IOJHUMEPIEMEHTHBIX
PACTBOPOB OOYCJIIOBWJIO MX IIMPOKOE IIPUMEHEHHE B
Ka4€CTBE MPOCIONKH IIPU OOJHUIIOBKE MOBEPXHOCTEM.



JIng KpemieHus BHYTPEHHEW  OOJIUIIOBKH
PEKOMEHAYETCS CIICAYIOIIUN COCTaB
MOJIMBUHUIAICTAaTIIEMEHTHOIO  pacTBopa (Mae.
q.). mopriaaainemednTr Mapok 400, 500 — 1;
HemmactTuuuupoBanHas aucnepcus [IBA
0,2...0,3; KBapueBbIll IIECOK — 3; XJIOPUCTHIM
kanbuui — 0,01. Bogy 1o0aBIsIIOT B KOJIMYECTBE,
HEOOXOMUMOM IS MOJIYUYEHHSI PACTBOPHOM CMECH
TpeOyeMOil KOHCHCTCHIIUHU, T. €. IOJABUKHOCTBIO
5...6 cMm. Ilpm mombope KOIMYECTBA BOJBI
3aTBOPEHUS CJIEAYEeT MOMHUTh, uTO noOaBka [IBA
MIOBBIIIACT MOABMKHOCTHL CMECH U modTomy B/I]
OepeTcsl HECKOJBbKO MEHBIIE, YeM JJISI OOBIYHBIX
IICMECHTHBIX PACTBOPOB.




Jl1d KperuieHus IUIUTOK B IIOMEIICHUAX C
MMOBBLIIEHHOU BJIAXHOCTBIO M JIsI HAPYKHOU
OOJIMIIOBKHU PEKOMEHIYETCS PACTBOD C
OyTaguCHCTUPOJIBbHEIM  JaTeKkcoM (Mae. 4.):
nopraanaueMeHT mapok 400, 500—1; narekc
CKC-65I'TT — 0,2. . .0,3; xBap1ieBbIid IECOK — 3;
cradbunuzarop — 0,01...0,02.

Jliist pemoTBpalieHus KOAaryJIsaluyd Ipu
CMEIMBAHUU C I[EMEHTOM U 3alOJHUTEIISAMHU
JaTEeKChl CTAOMIM3UPYIOT. Koarymsmnusi narekca
BBI3BIBACT TOTEPIO ITOABUKHOCTH PACTBOPHOM
CMECM M  JEJaeT €€  HENPUIOAHOM K
MCIOJIb30BaHNI0. B  KadecTBe cradOmiau3aropa
[IPUMEHSAIOT MOBEPXHOCTHO-AKTUBHOE BEIECTBO
OIl-7 mmu OII-FO mimm cmech BemiectBa OII-7

(OII-KO) m Kka3enHara aMMOHHMS, B3SITBIX B
cooTaormeauum 11




KazenHar aMMOHUSA TIOJIY4YaAKOT, paCTBOPS

Ka3eUH B BOOJHOM pacTBOPE aMMHAKA.
CrienuaabHO JJISL CTPOUTEIBHBIX IEJICH
BBIITYCKACTCS CTAOMIIM3UPOBAHHBIN I10
OTHOIIICHUIO K [IEMEHTY OyTaJHuCHCTUPOIbHbBIN
narekc CKC-65I'T1 b (unaekc b yka3piBaeT Ha
TO, YTO JIATEKC CTAOWJIM3UPOBAH MO OTHOLICHUIO
K IIEMEHTY ).



[IpoBEpsIFOT  COBMECTUMOCTH  (OTCYTCTBHE
KOaryJasluu) JaTrekca B ILIEMEHTHOM TECTE
cieayromuM — obpazom.  IoToBsT  Jarekc-
nemenTHoe Tecto ¢ B/L[=0,4 npu cooTHOIIEHUM
narekc . nement JI/I1=0,1 (mo cyxomy ocTtarky).
Hanpumep, 20 r narekca u 30 T BoAb
nepememuBaroT co 100 r memenra. Ecau B
TeUeHHWEe 2 Y B CMECH HE HaOIogaeTcs
KOAryJsiliiK JIaTeKca, TO JIATEKC CTAaOMIM3UPOBaH
10 OTHOIIICHMIO K LIeMEeHTY. B mpoTHUBHOM ciiyyae
HEOOXOAMMBI JIJAOOPATOPHBIC HCIIBITAHUS JIATEKCAa,
IJ€  ONpPEHeNsoT  BUJ WU KOJUYECTBO
CTAOMJIM3UPYIOIIEN JOOABKH.



[lomnmeplieMeHTHBIE PACTBOPHI I YCTPOUCTBA
ITOKPBITHUM IIOJIOB XapaKTEPHU3YIOTCS MOBBIIICHHBIM
COIIPOTHBJICHUEM UCTHPAHUIO U HE OOPA3YIOT NBLIM IIPU
n3Hoce. OOBIYHO JJISI TAKMX PACTBOPOB HPUMEHSIIOT
nucrepcuro 11BA uinm OyTaaueHCTUPOIILKBIC JTaTEKCHI.
Jlo6aBka narekca B kojauuecTBe 15...20% oT Macchl
[IEMEHTAa CHUXKA€T HCTUPAEMOCTh pacTBopa B 4...5 pas,
noo6aska gucnepcun [IBA — npumepHo B 3 pasa.
JlapHElIee yBeInYeHE JOOABKH MOJIMMEPA MaJo
MEHSIET UCTUPAEMOCTh U IPUBOJUT K YAOPOKAHUIO
noKpbeITHs. O0a morMMepa HE3HAYMTEIbHO U3MEHSIOT
IIBET PaCTBOPA, YTO ITO3BOJISICT IPUMEHSITh UX HE TOJBKO
B [[BETHBIX [IEMEHTHO-TIECYAHBIX PACTBOPAX, HO U B
TeppaLeBbIX, CTPOro COOMIOAAs JO3UPOBAHUE BCEX
COCTABJISIOIIHX.




He cnenyer npumensats 1o0aBku [IBAJL u
CKC-651'TI B pacTBOpax s MOJIOB, ITOJABEPratOIIMXCS
ACMCTBUIO Macja U He(PTIHBIX OPOAYKTOB, a TAKXKE P
BJIQXKHBIX YCJIOBHSX DKCILTyaTalMy (KPaTKOBPEMEHHOE
JIEVICTBHE BOJbI HE BIMUIET HA CBOMCTBA ITOJIUMEPHBIX
HOKPBITUH IOJIOB).

bnarogaps BBICOKUM 3KCILTYaTAllMOHHBIM
KauyeCTBaM IOJIMMEPLIEMEHTHBIE PACTBOPHI IIPUMEHSIOT
1 B IITyKaTypHBIX padortax. llITykarypku U3 1aT€KCHO-
IIEMEHTHBIX COCTABOB JAIOT HEMBUIAILYIO IIOBEPXHOCTh
IOKPBITHUS, 001a1a0T BEICOKOM KOPPO3UOHHOM
CTOUKOCTBIO.



[TommMepLieMEHTHBIE paCTBOPBI HEOOXOAUMO
IPUMEHSTH IIPU PA3JICIKE PYCTOB MEXKIY
ITaHEeJISIMA IEPEKPBITUN U BEIPABHUBAHUM
Ne(EKTHBIX MECT OCTOHHBIX CTEH Y MEPEKPHITUH.
J171s THIICOOETOHHBIX MOBEPXHOCTEU CIEAYET
IPUMEHSTh TUIICONOJINMEPHBIE COCTABBHI.

J1d nydiiero cuerieHus
ITOJIMBUHUJIALETATIIEMEHTHBIX PACTBOPOB
OETOHHBIE ITOBEPXHOCTH MPEABAPUTEIILHO
orpyHTOBBIBatOT 10...7%-HbIM pactBopoM [1BA/I.



[IpakTrka mokasana 3()(h)eKTUBHOCTb MPUMEHECHHUS
OJIUMEPHEMEHTHBIX CTSLKEeK HOA MOHOJIUTHBIEC N0kl B
KA4€CTBE MOJIUMEPHOU JOOABKH B HUX HUCIIOJIb3YKOTCA
BoaHbIEe qucnepcuu j1arekcoB CKC-6351T1, JIBXb-70 n
IIBA/JI.

B oTen04HbIX pad0Tax MIMPOKO UCHOIB3YIOT
TUIICOIIOJIMMED- IIEMEHTHBIE PACTBOPHI HA OCHOBE
TUINCOLIEMEHTHOIYIIIIOJIAHOBOTO BSKYILETO W BOJHBIX
aucrepcui moaumepon (IIBAJ] nian narekcon
CUHTETHYECKUX KAyUYKOB).




B I'MICOIIONUMEPIIEMEHTHBIE  PaCTBOPHI
BBOAT. Jarekca CKC-65I'TI — 10. . .15%,
mucnepcun [IBA — 15...20% ot Maccel iemeHTa.
Jlo0aBka MOJIMMEPOB B YKa3aHHBIX KOJMYECTBAX
MOBBIIIACT MEXaHUYECKYI0 OIPOYHOCTh PACTBOPOB
oonee uyem B JgBa pasa. JlooaBka IIBAJI
YBEJIUYMBAET MOPO30CTOMKOCTh pacTBopa B 6. . .7
pa3, a umarekca CKC-65I'I1 — B 8...9 pas.
[TonumepHbIe n00aBKHU, OKa3bIBasl
IACTU(PULIMUPYIOLICE  ACUCTBUE,  ITO3BOJSIOT
VBEIIMYUTh CTEIICHb HAIOJHEHHS PACTBOPOB MpPHU
COXPAaHCHHUM JOCTAaTOYHO BBICOKMX  (DM3HKO-
MEXAHUYECKHUX ITOKA3ATEIIEH.




BomoBsbKkylliee  OTHOILIEHWE  PacTBOPOB
Haxogutcsa B nopeaenax 0,4. . .0,55 u MaCTMUYHBIX
coctason 0,3...0,9.

Jlns  otrmenkn  (dacamoB  PEKOMEHAOBaH

CJIEYFOILUU COCTaB pacTBOpa Ha
TUIICOMOJIMMEPIIEMEHTHOM BSDKYIIEM BEIIECTBE
(Mae. 4.). THIICOBOE BsKymee — 54...57;
OPTIAHILEMEHT OeJIbIi m 35...38;
BBICOKOAKTMBHAs MHHeEpajbHas ao00aBka (Oeias
caxa) — 2...4; creapar kanbuusa — 0...2;
nurMeHTel — 0...5; KBapueBbId MNECOK —

300...500; Bognas mgucnepcusa IIBAJ] miu CKC-
65Tl (B mepecueTre Ha CyXO€ BEIIECTBO) —
10...20; Boga — 10 TpeOyeMOl KOHCHUCTCHIIUH.



B 3aBOJICKMX YCJIOBUAX MPUTOTOBJIAIOT CMECH
CyXHX KOMIIOHEHTOB (cocTaBisromux 1 TILB,
UTMEHTOB, TUAPOPOOHON JOOABKM) U OTIACIBHO
PACTBOP BOJHOW AWCIIEPCHUHU ITOJIMMEDPA C
BKJIFOUEHHEM HEOOXOOMUMBIX 100aBOK. Ha o0OBeKTe
COCTaBbl IPUTOTOBJISIOT, TIIATEIHHO
[IEPEMEIINBAA CYXYHO CMECH C BOJHOU
aucrepcuen noaumepa. st Toro 4ro0bl
3aJI€pKaTh HAYAI0 CXBAaThIBAHUS, B CMECh IIPHU
[IEPEMEINUBAHUN BBOJAT 2%-HbIM KIIEEBOU
3aMEIMTEIb WM pocdar Harpus. Takoi cocTan
I[P HOPMAJIbHOM TEMIIEPAType TOJIEH K
yIIOTPEOJICHUIO B TeueHHe 4. ..64.



JIost OIITYKaTypUBaHUS BHYTPEHHHUX
IIOBEPXHOCTEH, AKCIUTYaTUPYEMBIX pu
BIIAXKHOCTH J10 60%, IpUMEHSIOT CyXH€ THIICOBBIC
mrykarypable cmecu (CI'HHIC). HMx MOXHO
HAaHOCUTb  HAa  KUPIHUYHBIC,  JICPCBSIHHLIC,
KaMEHHBIE, O€TOHHBIE U  THUIICOOETOHHEIE
noBepxHoctu. IlITykaTypka, BbIIIOJHCHHAS U3
CI'IIIC, BbICBIXaeT mOA OKpacky B 2...3 paza
ObICTpEE, 4YeM M3 pACTBOPOB Ha IEMEHTEC M
M3BECTH.



Cyxyue THIICOBBIC INTYKAaTypHBIE CMECHU
MOJIYYArOT IEPEMEUIMBAHUEM CYXOr0 THIICOBOIO
BSDKYIIIETO ¢ KOMILUICKCHOM MOJIUMEPHON HOOABKOM.
B cocraB 100aBKM BXOISIT CMECh ITOJUMEPOB
METHJIIEIUTIONO03bI M KapOOKCHUIIMETHIIIEILIIOJIOS3HI,
3aMEIJIMTEIIS CXBAaTbIBAHUS THUIICOBOIO BSIKYIIETO
— Tpu noaudocdara HATpHUs, HOBEPXHOCTHO-
AKTUBHOE BEIIECTBO M IPUPOJHBIN KBaPIIEBHIN
nmecok. KoMmiaekcHyro 100aBKy BBOJST B THIICOBOE
BSDKYIIEE B KoaudecTBe 2% mo macce. B kagectse
3AIOJIHUTEIISA UCIOJb3YIOT IEPIUTOBBIN TECOK WIIU
BCITYYCHHBIM BEpMHUKYIUT. 3arBopsior CITHC
BOJIOM HA OOBEKTE B MAILIMHE /1151 IIPUTOTOBICHUS U
HAHECECHUS TUIICOBBIX PACTBOPOB.



TAKHM OBPA30M, MOKHO CHEJIATH BBIBOI, YTO
ITOJTUMEPIHEMEHT HAXQIHT IITHPOKOE
ITPUMEHEHHE B CTPOUTEJILCTBE , A TAK KE
OBJIATAET PII0OM HEOCITOPHMBIX

IIPEUMYIIECTB
B0O3MOXXHOCTH 3TOro Marepuaia orpoMHsl. B

TeYCHHE HECKOJILKUX JCCATUIICTUI OH aKTUBHO U
YCICIIHO NPUMEHSIICS B CaMbIX pa3HbIX 001acTax. J(Ba
OCHOBHBIX HaIlpaBJICHUS HUCIIOJIb30BAaHUS: OJHO - B
TEXHUKE U Ha MPOU3BOACTBE (TPAHCIOPT, XUMUYCSCKAs
IIPOMBIILICHHOCTh, MAIIMHOCTPOCHHUE,

CTPOUTEIBCTBO, SIICKTPOTCXHUKA, MEJIMOpALIH. . ),
Apyroe - ObITOBasi TEXHUKA (IIPEUMYILECTBEHHO
CaHTEXHUKA, IIPEAMEThI HHTEphepa U AIEMEHTHI
MEOEIIN ).



OH HIUPOKO IPUMEHSICTCS B XMMUYECKOM
IIPOMBIIIJICHHOCTH, ITMBOBAPECHHOM
IIPOU3BOACTBE, A1 OOJIHUIIOBKH KEI000B
BOJIOBOJOB, KAHAJIOB U
KOMMYHAaJIbHBIX KOJIJIEKTOPOB, U3rOTOBJICHUS
IJIaJKUX KaHAJIU3alUOHHBIX TPYO U TPYyO
IIPOJYKTONPOBOAOB, IIIAJl C PEKOPAHO BBICOKUMU
1 CTaOMJIbHBIMHM CBOMCTBAaMU, PE3ePBYyapoOB Il
KOpMa CKOTa, HOJIYOPO3paYHbIX KPOBEIbHBIX
JIMCTOB JJISI OpaHKepe, TSIJINLl, MPOMbIIIICHHBIX
3IIaHUU.



N3 noauMepOeToHA K€ (JIMThEBOIO
MpaMopa...) CO3JA0T apXUTCKTYPHBIC DJICMCHTHL
11 YKpaIlI€HUs BHEIITHETO U BHYTPEHHETO
yOpaHCTBa JOMOB M IAapPKOB: KOJIOHHBI, JIECTHUIIBI,
nepuiia, OrpakiCHUs 0AJIKOHOB, OAISCHHBI,
repuiia, CTyIICHU, CKAMEWKH, CpOHTaHLI a TaKXKe
BaHHbI, PAKOBUHBI, IIOJJOKOHHUKH, CTOJICIIHHUIIBI,
IJIUTHL OT/ICJI0YHbIC U HAOJbHEIE, ABEPH,
OKOHHBIE IIEPEILIEThI, BOJOCTOYHBIC XKeI00a,
KHOCKH, ITAaBUJILOHEI OCTAHOBOK OOIIIE€CTBEHHOT'O
TPaHCIIOpPTa, KOHTECHHEPHI A1 Mycopa, SIIUKH
1715 TIe€CKa U BOJbI, MOOMJILHBIC CaHY3JIbI,
TeeOHHBIC OyIKH, 0ACCEHHBI, EMKOCTH JIJIs
KUJIKAX OTXOHOB, JETCKUE ILIOIIAAKH,
aTTPAKLHOHbI, aKBAIlapKH, Iaa(OHbI 11
YIIMYHOTO OCBEICHUS, PEKJIAMHBIE TYMOBI U
IIIATHI. . .




ITOJTHMEPBETOHA

XAPAKTEPHCTHKH H3JIE/THH U3

biiaromgapsi BBICOKOMY yAEJIbHOMY BECYy MaTepHuall
IIpU yape HE «TYOUT» U HE JAPOM IIPOU3BOIUT
BIICUATIICHHE MAaCCUBHOI'0, OCHOBATEIHLHOIO U
HaJAC)KHOI0 HATYpPaJIbHOIO KaMHS; JIJISI BEICOTHBIX
00JIMIIOBOK PEKOMEHAYETCS UCIIOIb30BaTh 00JICE
TOHKHE TTaHEIIU.

[IocTOsIHCTBO, CTAOMIILHOCTDL COCTaBa U CBOMCTB
Marepuaia 1o BCeMy 00bEMY.

Bricokne MEXaHNYECKHUE CBOMCTBA (MOHOJIUTHOCTS,
TBEPIOCTh, IIPOYHOCTh, CTOMKOCTH K yIapy U U3ruoy,
UCTUPAHUIO, IPY30IO0ABEMHOCTD, OTCYTCTBUE
B3yTHUU, pACCIIOCHUSI, TPEILIUH.



YCTOMYMBOCTh K aTMOC(EPHBIM BO3ACHCTBUSIM
(ynpTpadHroIETOBOE M3J1y4YCHHUE, BETPOBAas
3p03usl, MHOTOKpaTHbie mnepexonabl uepe3d 0oC B
00OMX HAIPABICHUAX M ApP.) U TCIUIOBBEIM yaapam
oT -90 o +1500C; ucneITaHUSIMHU OOATBEPXKICHA
BO3MOXKHOCTh MHOTroJieTHe# (0Oojiee 25 jgeT — 0e3
BUJIMMBIX M3MCHECHHMI!) SKCIUIyaTallul W3JICINK
Ha OCHOBE MNOIMA(MUPHBEIX CMOJI B YCIOBHSIX
POCCHUUCKOI0O KJIMMarTa; Mo JaHHBIM HE3aBHUCHUMBIX
NCIBITAHUU KOJINUECTBO [IUKJIOB
MOpO30CcTOMKOCTH - HE MeHee 300 (a1t rpaHuTa -
35-100, mrst mpamopa - 20-100 mukIiioB).
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MAKET 3AAHUA, [1PU CTPOUTEALCTBE KOTOPOIO MOXKET
HNCI1OAb30BATbCH NOAMMEPLIEMEHTHbBIN PACTBOP BETOHA




