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1. CYIJ_IGCTBYIOII_U/IC COBPCMCHHBIC THAPOU3OIAIUOHHBIC TCXHOJIOTUH.

N3BecTHO, YTO Ha AOJTOBEYHOCTH JIOOOr0 CTPOUTEIBHOTO OO0BEKTa
BJIUSET TPAaMOTHO pealM30BaHHAas 3allMTa OT arpecCUBHOrO BO3JEUCTBHS
oKpyKawuieir cpeasl. Haubonplyl0o OMAacCHOCTh MPEJCTaBIsiIET BOJA,
BBI3BIBAIOIIAS KOPPO3UIO B KEI€300€TOHHBIX KOHCTPYKIUSIX, CHUXKAKOIIAL
ux (GU3UKO-MEXaHUYECKHUE  IOoKa3zaTeln, CHOCOOCTBYIOIAas Pa3BUTHUIO
TPEUIMH, CBIPOCTHU, TeceHu, rpudbkoB. I[IpoHukarmas B COOPYXKEHHS
TPYHTOBasi BOJa COAEPKUT TPHUMECU PA3JIUYHBIX COJEH: XJIOPUIOB,
cynabdaToB u rugpokapbonaToB. Bce 3To mpuBoauT Kk Koppo3uun O6etoHa 1 u 2
BUJ0B M0 MOCKBUHY, a CJI€J0BATEIbHO B KOHEUHOM HUTOTE U €r0 pa3pylleHHIO,
OTCIIOGHHMIO IITYKAaTypKM U Kpacku U T.A. Kpome TOro BOoJa NPOHUKAET B
KOHCTPYKIIMIO U B BUJe aTMoc(hepHbIX ocaakoB. Takoe Bo3neicTBHE, TOMUMO
MEXaHMYECKUX pa3pylIeHWH, CBA3aHHBIX C MpoOIecCCaMU 3aMOpa>KMBaHUA-
OTTAaMBaHUS, UMEET €lle M XUMHUUYECKHUE MOoCHencTBUA, J[oXaeBbie MOTOKHU
3axXBaThIBAIOT M3 aTMmochepsl OoJbIIOE KOJHMUYECTBO Ta3000pa3HbIX
NPOU3BOJCTBEHHBIX BBIOPOCOB, YAaCTUYHO pPACTBOPSACH B BOJie, OHU
NpeBpamanT J0XKIb B KHUCIOTHBIM pacTBOp, pa3pymiaroinuid OeTOoH, KHpPIUY,
MpamMop, HM3BECTHSK U JApyrue cTpourteyibHbie wMatepuansi[l]. Kak
ClIeJICTBHE, TMpEeXKICBPEMEHHOE pa3pylleHue KOoHCTpykuui. I[losTtomy s
3aIIUTHl  OTPAXKJAIMIUX W BHYTPEHHHX KOHCTPYKIHHA (PpyHIamMEeHTOB,
CT€H, MOoJa ¥ T.1.) UCIOJb3YIOT Pa3IUYHbIC BUJBI TUAPOU3OJISILIHU.

Ha cerongusimuuil AeHb BCE 2UOPOU3ONAYUOHHBIE MEXHON02UU YCIOBHO
MOYHO pa3JIeJuTh Ha CIeAYyIOUHe Tpynnsl [2]:

®* OKpaCO4YHad THAPOU3OIAIMNA ( 6I/ITYMHBIG ropadyuc ©H XOJOIHBIC
MAaCTHKH, MAaCTUKH Ha OCHOBC CHHTCTHYCCKHUX CMOJI);

* MITyKaTypHas TuaApousonsanus (IeMeHTHO-TlecuyaHas W acdaabToBas,
Liepe3uToBas, Ha ocCHOoBe cmeceit ,,Ocmocu" u ,,Kocmocu");



¢ OKJICCHHAas1 THAPOU3OTIAINA (py.]'IOHHBIe THUAPOU3OJIALMNOHHBIC

matepuanbl - «lmapouwsony, «Mzony», «bpuzon», cTekmopybepous,
bonbronso, MIECHKU U3 MOJUITUIICHA, TTOJUAMUIA U JIP.); 3acChINTHAS
TUAPOU3ONSAUUA (C HCMOJB30BAHMEM TJIUHBI, THUAPOPOOHBIX MOPOIIKOB,
MECKOB);

* TUJIPOU3OJAIUS TPOHUKAIOIIETO JAEHCTBHS.

Kaxnas U3 mepeuymncieHHbIX BUAOB THAPOU3OIANHUU UMEET CBOM MPEUMYLIECTB
U HEJIOCTATKH.

HItykaTypHble TUAPOU3OIANUN MPUMEHSIOTCSA, KaK MPAaBUIO, ISl KOHCTPYKIIUA,
HeTmoJBeprarmuxca BuOpauusM u nedpopmanusaMm. J[ocTOMHCTBA ATUX MOKPBITHMA:
BO3MOJXHOCTh HAHECEHHS Ha HEPOBHBIE MMOBEPXHOCTH (KUPNUUYHYIO KIAAKY),
NpoCcTOTa M YAOOCTBO HaHECEHHUs, OHKOJOTHMYECKass YHCTOTA, JOJTOBEYHOCTD,
BO3MOYHOCTh MOCJIEAYIOIET0 HAHECEHUs JIIOOBIX OTAETOYHBIX MOKPBITUHM - MIHTKH,
KaMHS$, IITYKaTypKH, KPacKHu.

Crapeiimas ruApou30JISIUOHHAS WITYKAaTypKa - MJIOTHBIA M TBEPAbIM CIION B 27
3 MM U3 4YHMCTOro neMeHTa (LEMEHTHOro TecTta) 0e3 HamoJHHUTeNel. DTO Tak
Ha3biBaeMoe 'kese3HeHue"[3], KOTOpoe NPUMEHSJIOCH €Ille HallMMHU JeJaMHu I10
dbynnamentaM moj cpyOsl u B morpebax. B ganpHelileM MOSBUIUCH IEMEHTHBIC
pacTBOpbl ¢ JA00aBKOW Iiepe3uTa, PacTBOPbl Ha JKUJIKOM CTEKJIe M C J00OaBKOM
amtoMuHaTa HaTpus. Llepe3ut — aMysabCcHsi U3 WU3BECTU, OJIECUHOBOUN KHUCIOTHI M OXPHI,
CEpHOKHCJIOTI0 TJIIMHO3€Ma M BOJbI. 3aTBOPSASd LEPE3UTOM JKUPHBIA LEMEHTHBIU
pacTBOp, oOecrmeuyuBajgd  3aloJIHEHHWE  TOp, YBEJIMYEHHE  IUIOTHOCTU H
BOJIOHEMPOHUIIAEMOCTH PaCTBOpA.

PacTtBOpBI, IPUTOTOBICHHBIE HA )KUJKOM CTEKJI€, TAaKXK€ BOJOHENPOHUIIAEMBI, a
ux OBICTpOE CXBAaThIBAaHWE MO3BOJSAET 3aJebIBaTh COYAILIUECS TPEIIUHBI.

PacTtBopbl C amOMHUHATOM HATPHUS TOXE MPUMEHSIOT JJIS 3aJ€JIKHU COYAIIUXCS
TpPEeUUH, [UIS YCTpOWCTBAa BOJOHENPOHHUIAEMBIX MITYKAaTypOK IO CBIPBIM
MOBEPXHOCTSIM O€TOHA W KIAaJKH, a TaKXe JJsi yCTPOMCTBA BOJOHEMPOHHI[AEMBIX
CTSIKEK.

OnHako Bce NEpeYUCIeHHbIE COCTaBbl JABYXKOMIIOHEHTHBIE, TpeOYHOT O4YeHb
TIIATENbHONW MOJTOTOBKU MOBEPXHOCTU, HENOJITOBEYHBI MPU XPaHEHUHU, YTO JellaeT
UX MPAaKTUYECKU HENPUMEHUMBIMU.

'unpousonsuuioo OETOHHBIX KOHCTPYKIMHA MOXHO MPOU3BOAUTH METOJOM
"cunukaruzanuu'". Haueceunoe Ha KOHCTPYKIHIO KUIKOE CTEKJIO
B3aMMOJEUCTBYET C XJOPHUCTHIM KaJbIMeM, BXOISIIMM B COCTaB O€TOHa, ¢
o0pa3oBaHUMEM CHJIMKATa KalbIHs, 3aMOJHSIONIETO MOPbl O€TOHA M MOBBIIIAIOIIETO
€ro CTOMKOCTh K arpeccuBHOi cpene. OAHAKO 3TOT NpOILECC MPOTEKAET TOJbKO B
TOHKOM MOBEPXHOCTHOM CJIO€, YTO TAK)Ke SIBJISIETCS HEJIOCTATKOM.

OnHo W3 HampaBJIEHUN B PEHIEHUHM BOIMPOCA THAPO3ALIUTHI KeJNe300€TOHHBIX
MOCTOBBIX KOHCTPYKIMN 3aKJIIOYaeTCs B CO3JaHUM KeNe300€TOHHBIX KOHCTPYKIUM
NPOJETHBIX CTPOEHUN C IJIUTOM, COCTOSIIEH B BEPXHUX CIOSIX U3 MaTepuana,
CTOMKOTO K arpecCHUBHBIM BO3JCHCTBUIM OKpYyXawlleil cpelbl, a NOTOMY
He TpeOylomero ycTpoWcTBa CHEIUANbHBIX THUIPOU3OJSIMOHHBIX CIIOEB, a B psle
ciaydaeB W cioeB u3Hoca. Ha mpaktuke mpobliema CBOAUTCA K HM3TOTOBJIECHUIO
IBYXCIOWHBIX J>KeJIe300€TOHHBIX KOHCTPYKIMM ¢ TJIHTOM TMpoe3kel yacTu,
M3TOTOBISIEMOM B 3aBOJCKHX YCJIOBHSX YAaCTHYHO UM TOJHOCThIO U3 O€TOHa,
obnagamniero BBICOKOW BOJOHENPOHUIIAEMOCTHIO, MOPO30-H TPEUIMHOCTONKOCTHIO,



KOPPO3UOHHON M M3HOCOCTOWKOCThIO. [Ipu 3TOM OETOH HUIKHEW YacTU KOHCTPYKIIUH
COBMEIIAIOT CO CHelNHaJIbHBIM OETOHOM BEPXHEro CJO0s €Ile Ha CTaJuu YyKIaJIKu
O0eToHHBIX cMeceil. OJHMM U3 BapUaHTOB TaKOT0 cHnoco0a 3aluThl SIBIASETCS
MCIIOJIb30BAHUE  JUCIEPCHO-apMUPOBAHHOTO  MOJUMEPIEMEHTHOTO  OeToHa C
no6aBkoit cMmoibl NeC-89.
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B MocTtocTpoeHMM a8 TOJNy4YEHUS
O6eToHa c TUAPOU3OIALUOHHON
byHKIIME TNPUMEHSIOT TaKXe
KOMIJEKCHY IO no0aBKYy
NA1acTUPUUUPYOIETO U
BO3/1yXOBOBJIEKAIOUIETO NeuCTBUS
(CHB, ITALI, JICT wu T.1.), cMmoxy
wr - Ne89, mbrmoHadT, XJTOpPHOE KEIe30.

Puc.l YcTpoiicTBO OUTYMHO-ITOTMMEPHON HATUIABISIEMOU PYJIOHHON TUIPOU3OIIALINH

[[lupokoe MpUMEHEHHWE B HACTOSAIIEe BpPEeMsS HMEIOT M OUTYMHO-TIOJHMEpPHBIC
PYJOHHBIE THUAPOU3ONAINMOHHBIE MaTepuanbl, Takue Kak «MocrtomiacTy,
«3onnact», «llomukpoB», «l'epmokpon», «H3o3mact» wu ap. Hanpuwmep,
«MocTomiaacT» TMOJy4arT IyTeM JABYXCTOPOHHETO HaHECEHHUS Ha NoJudpuUpHOE
HETKaHO€ BOJIOKHO OWTYMHO-IIOJTMMEPHOTO BSIKYIIEro, BKIOYAIOMIEro HEePTAHOU
OuTyM™, moauoaeduHbl, TOJUIPOTUIICH W HATIOJHUTEb.

TpanuMOHHBIE PYJOHHBIE M MACTHUYHBIE 3al[UTHBIE MaTepualibl IPU BCEX HX
HECOMHEHHBIX MOJIOXKHUTEIbHBIX KayecTBax, TaKHuX KakK  BbICOKas
BOJOHENPOHUIIAEMOCTh, MJIOTHOCTh, XHUMHYECKAsE CTOUKOCTh, H3HOCOCTOUKOCTD,
HMEKT OJIMH CYWIECTBEHHBIM HEJOCTATOK, COCTOAIIMA B TOM, YTO OHH, CO3JaBas
IUIOTHYIO, MPOYHYI 3al[MTHYI IIJIeHKY, paboTarT OTIEIbHO OT MaTepHana
3alUIIAEMON KOHCTPYKUMH B CHUJY HECOBMECTHUMOCTH HX PEOJIOTMUYECKHUX CBOWCTB,
YTO MNPUBOJUT B IMPOLECCE HSKCIUIyaTallUd K HX OTCIOCHUIO OT 3alMIaeMOu
MOBEPXHOCTH C MOCJIEAYIOMEH MoTepelt MU cBOeTo (YHKIIMOHAJIHLHOTO Ha3HAYCHHS.
I[Ipu pabGoTe ¢ HHMH BO3HHKAIOT CYIICCTBCHHBIE TEXHOJOTHUECKHE MPOOJIEMBI -
HEOOXOIMMOCTh B TIIATEIbHO BBICYIICHHOW IOBEPXHOCTH, CTPOro€ COOJIIOJICHHUE
TEXHOJIOTHUECKHUX IMapaMeTpoOB, CI0KHOCTh PabOTHl B KOHCTPYKIHUSX, TJI€ B MEPUOJ
MPOU3BOJICTBA pabOT €CTh OTKPHITHIC TEYH, NMPUTOK BOJBI IO IIBAM, CTBIKAM U AP.
bonmee mnepcnekTUBHBIM B HSTOM HAaINpPaBJIEHUU SABISIETCA THUIAPOU3OIANUA
NPOHUKAKOUIETO JIEUCTBUS.

2.IlpoHukarmas THAPOU3OISAIMSI M MEXaHU3M €€ JICHCTBUS.

Brnepsole uaes mpoHHKawUIedl TUAPOU30JSAUNN (MEHETPUPOBAHUE) POAUIACH B
HNanuu, B Hauvane 50-x romgoB, u ¢upmoir VANDEX Obin monydeH mnepBblii
OMHOUMEHHBIH MaTepuan. Ha Gaze 3Toil pa3paOOTKH MOSABHINCH B Pa3HBIX CTpaHax
neHeTpupyromme cuctemsl noa HazBaHuaMu XYPEX (Kcaitmekc, KAHA/A),



PEKETKXX (Ilenerpon, CIIIA), BBXOKO (Ucnanus) [5]. Ilocne oTkpwiTHSA
rpaHul], Ha4YaJluCh MCCIENOBaHMUA M B HAIll€l CTpaHe, B pe3yibTaTe KOTOPBIX Ha
poiHok Boiau mMatepuansl AKBATPOH, KAJIBbMATPOH, THAPOXUT, KOPAJIJI,
I'NAPOTOKC, JTAXTA, \VASCON, BUATPOH.

OTH MaTepualbl MPEeACTaBIAIOT COO0M CyXue CMECH, COCTOSAIINE U3 IEMEHTOB,
KBaplLEBOTO MecKa ONMPEAEJIEHHOr0 XMMUYECKOr0 U IPaHOIYMETPUUYECKOTO COCTaBa U
TaK Ha3piBaeMOW XuMmuuecku akTUBHOW dacTu (XAYU). XAUY - ocHOBa BCcEX CBOMWCTB
Matepuana. OHa ABISETCS MPOAYKTOM TOHKOTO XMMHUUYECKOro cuHrte3a. CocTtaB 3TOTO
COCIUMHEHUS BCerjga sBIAETCS TEXHOJOTHUYECKOW TailHOM pa3zpaboTuMka Hu He
pasrnamaerci. Ho y XA Y nwb020 u3 mamepuanoé npoHUKawouie20 O0eiicmeus
ecmy odwee: komnonenmor XA U pacmeopumvt 6 600e, a nPOOyKmul
ezaumooeiicmeuns XA U ¢ coedunenusamu  Kaavyusa, MazHus, QIOMUHUA -
Hepacmeopumsl 6 6ooe.

B kauecTBe KOMMOHEHTOB MEHETPUPYIOLMUX A00aBOK 1 00pabOTKu OETOHHOM
MOBEPXHOCTH MOTYT OBITh MCIIOJb30BaHbl AKTUBHBIA KpEeMHE3€M, aKTUBHBIA OKCHU]
alIOMUHUS, KapOOHAThl W OKCajaThl MIEJOYHBIX METAJJIOB, CYJIb()OaTOMHUHATHI
KallbllUs W JApYTU€ COEJUHEHHS, CHOCOOHBIE MOJ JAeicCTBUEM BOJbI CBS3BIBATH
CBOOOJHYI0O H3BECTh B TPYJAHOPACTBOPUMBIE THUIPOCUIUKATHI, THAPOATIOMHUHATH H
TUAPOCYNb()OoantOMUHATEL  KajblUs, KOJbMATHUPYIOUUE KaNUJUIIPHO-IOPUCTYIO
CTpYKTYypy OeToHa. CBsi3pIBaHME HOHOB KalbIUs BEJET K CMEIICHUI0O XUMHUYECKOTO
paBHOBECHS B CHUCTEME, B pE3yJbTAaTE€ YEro MMEeT MeCcTO OOpaTHBIH mpolecc -
MHUTpalMsi MOHOB KajdbUMs HU3 IEMEHTHOro KaMmHs. MOHBI Kanblus pearupyroT ¢
aKTUBHBIMU J100aBKaMHM TEHETPaTOB, 00pa3yss Ha MOBEPXHOCTH OETOHA BBICOJBI
KapOOHATOB U THAPOCUIUKATOB Kanblus. [Ipu 3TOM CylIeCTBEHHO BaXXHO COXPAaHUTH
HEOOXOAUMYIO IIEJIOYHOCTh OETOHHOM CMeCH, MOCKOJIbKY CBSI3bIBaHHE CBOOOJIHOM
u3BecTH noHmxkaetr pH-dakTop, 4TO MOXKET MPUBECTH K MPEKIECBPEMEHHON KOPPO3UU
apMaTyphl B JKeJIe300€TOHHBIX KOHCTPYKIIHSX.

YKka3zaHHbIE MOMEHTBI MPHUBOJAST K HEOOXOIMMOCTU THIATEIBHOTO MOA00pa Kak
KaYeCTBEHHOI'0, TaK M KOJUYECTBEHHOTO COCTaBa aKTHUBHBIX XMMHUUYECKUX J00aBOK B
MEHETPUPYIOIIUX MaTepuanax, 4yTo U OTIMYAET UX MO PAAY CBOMCTB.

Jlns "mpuBeneHUs B TOTOBHOCTBH" TpeOyeTcs TOJbKO CMEIIaTh CYXYK CMECh C
BOJIOW B OINpEIEIeHHOM COOTHOmEHUHU. IllodydeHHBIW pacTBOpP HAHOCAT Ha
nmoBepxHOCcTh OeToHa. PacTBopuBmmiics XAY moa AEeWCTBHEM OCMOTHYECKHX CHII
NEPEHOCHUTCS MO0 KanujuigipaM MU MHUKpPOTpelMHaM OeToHa, U pearupyer co
CBOOOMHBIM KaJibllueM, uMelomuMcs B OetoHe. OOpasymmuecs MOpuU 3TOM
HEpPacTBOPUMBbIE COEIMHEHHUS OCEJal0T Ha CTEHKaX KamuJUISIpOB B BHUAE pPacCTyLIHX
UTJIOBUAHBIX KPUCTAJIOB.

PesyasTaToM »53TOro sBiasieTcsa CyXXeHHEe TNpocBeTa Kanuianspa (uUiau
MHUKPOTPEIINH) U, COOTBETCTBEHHO, POCT T'HAPOU3OJIAIMOHHBIX CBOUCTB OETOHA.

OnHOBpPEMEHHO HITYKaTypKa obpasyer Ha MOBEPXHOCTH O0eToHa
BBICOKONIPOYHOE MOKPBITUE TOJUMHOW 2-3 MM, 3amumjaiwimee OETOH W
MPENSITCTBYIOIIEE BHIMBIBAHUIO AKTHUBHBIX BEILIECTB Ja)K€ NPU 3HAYUTEIBHOM Hamope
BoAbl. B mpomecce »skcmayaTaluu KOHCTPYKUHMHU, NPU BO3HUKHOBEHHUHU HOBOTO
KOHTaKTa C MOJIEKYJaMH BOJIbl, peakiusi BO30OHOBISIETCS, U MPOILECC YIIOTHEHUS
MaTepuana pa3BuBaeTcs B TuyouHy. Tak ke mnpoucxoauT u '"caMmo3zaleduuBaHue"
MHUKPOTPEUIUH.
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Puc.2 OGpa3oBaHue UIIIOBUIHBIX KPUCTAIUIOB IIPU 3apallliBaHUU MOp OeToHa
MIPOHUKAIOLIEH THIPOU3OJISALIUECH.

[Tockonbky mpollecc pa3BUBaeTCs B Telie OCTOHHOW KOHCTPYKIIMH, a HE Ha ee
MMOBEPXHOCTH, TO OTH CBOWCTBA NPOSBIAIOTCS Kak INpPH HPAMOM (CO CTOPOHBI
00paboTKH), TaK U MPU BCTPEUYHOM JABJIEHHUHU BOJBI. DTa K€ 0COOCHHOCTH JTOIMYCKAET,
IpH JOCTaTOYHOW TiIyOMHEe NPOHUKHOBeHH XAYU, MeXaHHUECKHE TOBPEXKICHUS
KOHCTPYKUUHM 0€3 MOTepH YKa3aHHBIX CBOWCTB- MPU CBEPJICHHUU, YyCTPOUCTBE
mTpoObl, ckoimax u T.m. Kpome Toro, Onaromaps 3HAYUTEIbHOMY COKpPAaIlEHHIO
KOJIMUeCTBAa BJIarM B Tejie OETOHAa YBEIMUYUBAETCS €ro MOPO30CTONUKOCTH, a
VOJOTHEHUE KANUJIAPOB KPUCTANIUYECKOW CTPYKTYypoul (mpu pa3zyMHO
nonob6panHom XAUY) yBenuuuBaeT MNPOYHOCTh OETOHA, YTO COOTBETCTBEHHO
NPOJJIEBAET CPOK €ro CIIYKOBI.

[Ipu HaHeceHWHM MaTEpHaAJIOB MPOHHUKAIOMIETO ACUCTBHSA OCETOH JIOJKEH OBITh
Xopomio yBiIaxHeH. M dem Oonpiie OETOH HACHIIMIEH Bjaroi, TeM Jydimie. ITO
Ype3BhIYaHO yHpPOIMIAET TEXHOJOTHI THUIAPOHU3OIANMOHHBIX paboT, Belb
HEO0OXOJAUMOCTh BBICYHIUTh O€TOH, B KOTOPOM HMEIOTCS MPOTEUYKU BOJIBI, SBISACTCS
BeChbMa CIIOKHOW W TPyJOeMKOH 3agaueil. MHOrue u3 3TUX MaTepuajoB IMO3BOJSIOT
Mocje WX NPUMEHCHHS NPOBOJUTH TpaAWIMOHHBICE BHUIB 00pabOTKM O€TOHA -
HMITYyKaTypKy, OKpackKy, OkJeiky u T. m.. [locie o06pabGoTkum MarepualaMu
NPOHUKAIOUIETO JEWCTBUS KalWJUISIPbl 3aMOJHEHbl TYCTOM CEThI0 UTrOJIbYaThIX
KPUCTAJJIOB, YTO MEpeKpbBaeT MAOCTyN BOJE, HO COXpaHAeT Ta30 - W
MaponpoOHUIIAEMOCTh O€TOHA, YTO TOBBIIIAET €ro JOJATOBEYHOCTh OJHO H3
BAKHEHWIINX K HEMY TpeOOBaHUM.

XUMHUYECKUN CcOCTaB KpUCTAIIUYeCcKOW (a3pl y BBICOKOID(DEKTUBHBIX
NPOHUKAIONIUX MAaTePUANOB HUACHTUYEH COCTaBYy I[IEMEHTHOTO BSIXKYIIET0, 4YTO
obecrneynBaeT aOCOMIOTHYI0O COBMECTUMOCTh OCTOHHON OCHOBBI M ATOU (ha3kbl.

[Tpu BBIOOpE GUPMBI-TIPOU3BOAUTENS BBIJICIUTH HYXXHBIE MapaMeTphbl JETKO,
€clli HMMEThb B BHJAY, UYTO XOUEHIb MOJYYUTh OT NPUMEHEHHUS NPOHUKAKUIEeH
TUJIPOU3OIAIUH CIEAYIOIINE PEe3yIbTaThl:

* JJOJITOBEUHYIO 3aIIUTy O€TOHa OT MPOTEYEK BOJBI MPU MPAMOM (CO CTOPOHBI
00paboTku) U 0OpaTHOM HAIMpPaBJICHUM JaBJICHUS BOIBI;

* KaK MOXHO 0o0Jbpinyto riayOuHy 3(p(heKTUBHOTO MPOHUKHOBEHUS HAHECEHHOTO
Matepuana (9¢pQPEeKTUBHOCTh O3HAYaeT HE MPOCTO MNPHUCYTCTBHE KPHUCTAJIJIOB Ha
KaKoOM-TO ONpeNeJIeHHOM OTMEeTKe, a co3JaHue B TIyOHWHE CTPYKTyphl OeToHa
BOJOHEINIPOHUIIAaEMOTro Oapbepa).



DTOT KOMIIJIEKC MOTPEOUTEIHCKUX CBOWCTB SBISCTCS OCHOBHBIM, U MMEHHO OH
MCIIOJIB3YETCS JJIsl CPAaBHEHHUSI MAaTePHAJOB MPU MX BHIOOPE B Pa3HBIX CTpaHaX MHUpA.

Bce xoMmaHuu, mnpeajaralpiime MaTepHaidbl INPOHUKAKIMEr0 JCHCTBHUS,
00513aTEILHO 3asBJISIOT O BEJIMYUHE MOBBIIICHUS THAPOU3OIAIMUOHHON CIOCOOHOCTH
OetoHa mociie ero oopadoTku. Ho mpakTHYeCKHM HUKTO HE TOBOPHUT O JOCTHXKCHHHU
TOro e 3¢dexra npu 0OpaTHOM JaBJICHUHU BOJbI. HeKOTOpbIe KOMIAHUHU MOCTYMAIOT
0oJiee OCTOPOXKHO, U YKA3bIBAIOT MU(PHI, OTHOCAIIMECS K CAMUM MaTepuaiaM, a He K
O0ceToHy, 00pab0OTaHHOMY A3THMMH MaTepHualaMu (a pa3HHIla BeChbMa CYIICCTBCHHA).
Omnpenenenne TAYOWHBI THIAPOHM3OJAIMOHHOTO CJIOS TPSAMBIM H3MEpPEHHUEM HE
MPOBOJUT HU OJUH MPOU3BOAUTENb. IIOMBITKK CAeiaTh ATO CBOAATCS K Pa3IdYHBIM
cmoco0aM KOHTPOJS TJIyOMHBI HNPOHUKHOBEHHUS HIM XOTsA OBl MPHUCYTCTBUS
KPUCTAJIJIOB MJIM BEIIECTBA HA Pa3MIHON TIyOMHE. DTO JaeT NMPeACTaBICHHUE JUIIb O
TOM, YTO KPHCTAJLIOOOpPa30BaHHE BHYTPH KaIWJJISPOB CYIIECTBYeT (€CIM €CTh
KPHUCTAJJIbl), WK 4TO BemecTBa U3 XAY Murpupyiotr B kanuasgp. B mepBom ciydae
OYEBHUJHO, YTO THAPOU3OJSIIMOHHASA CIIOCOOHOCTh PAacTeT, BTOPOM € Clydyail HHKakK
He JaeMOoHCTpupyeT 3Toro. OJHAKO CYIIECTBYET H3SIIHBIH CHOCOO0 KOCBEHHOIO
ompeaeNieHHss TJAyOMHBI pPa3BUTUS THAPOU3OJSAIUOHHOTO CJI0OsS, OCHOBAHHBIM Ha
CPaBHUTEIBbHOM OIICHKE BOJOMOTJOIIECHUS 00pabOoTaHHBIX pa3HBIMH MaTepHallaMu
OeTOHHBIX 00pa3noB. B yacTHOCTH, HCCIEeAOBAHHUSA IO 3TOMY METOAY OBLIN
npoBeJeHbl MexAyHapoaHOW HccienoBaTelbckoil acconmarnueid «All Island testing
assoc. inc» 61 a Pine air drive bay shore. N.Y U. Cwmbicn ucnbIiTaHUN - B OIIEHKE
KOJIMYECTBa BOJABI, MOCTYNMHUBIIEH B oOpa3el co CTOpOHBI, 00paTHON o0OpaboTKe: dyeM
OoJbIlie 09 HEMPOHHUIIAaeMOM Macchl 0o0pasiia, TeM MEHbIIE MOCTYIUT Boabl. Kpome
TOrO, BEJIMYHMHY Pa3BUTHA THUAPOU3OIHUPYIOMIETO CJI0S MOXHO OLECHUTh II0
HUCIBITAHUSIM Ha POCT MOPO30CTOMKOCTH 00pabOTaHHBIX 00pa3IOB, TaK KakK 3TOT
MOKa3aTejab TOXE 3aBUCHT OT KOJHMYCCTBA BOJIBI, BIUTABIICHCS B oOpasel MpH ero
3aMayMBaHUM.

3. CymiecTByloliyue BUJbI MPOHUKAIOIIEH T'HJIPOU30JASINUU €€ JOCTOMeCTBa
A HEIOCTATKH

Ha poiake VYkpaunsi u ctpanax CHI' naumbonbiiee pacmpocTpaHeHUe
MOJYUYUIU TaKUE CYXHE CMECU NPOHUKAIOWIEH THAPOU3OIAIUH.

IHenerpon. Cyxad cMmech, cocToslas M3 CHELUAIBHOTO LEMEHTA,
KBaplLEeBOro IecKa ONpeJeIeHHON IpaHyJOMETPUH, 3anaTeHTOBaHHOH XAY.

Haznauenue: THUAPOU3ONSALMS TOBEPXHOCTEH COOPHBIX U MOHOJHUTHBIX
OCTOHHBIX U XKeJIe300€TOHHBIX KOHCTPYKIUM, B TOM YHCJIE OLITYKAaTypEHHBIX
IeMEeHTHO-TIecuaHbiM pacTBopoM. K noGaBkam cuctembl «lleHeTpoH» OTHOCATCS
«ITenetrpon», «llenekput», «Bartepmaar» («Ilenenmary), «lIleHeTpoH mIOCY,
«ITeHeTpOH-THEBMATHUK.

«IlenekpuT» UCHONB3yEeTCS AN 3aN0JHEHHUsS TPEUIMH U OTBEPCTH,
00pa3yruuxcsa Mmocje yIaJdeHUs CTSKEK ONnaayOKd MOHOJUTHBIX KOHCTPYKIIMH, a
TaKX€ KaBepPH U UAYLUIUX OT HUX TPELIHH MO PACTBOPHOU YACTH.

«Barepmary  («Ilenemnmary) OBICTPOTBEPACIOMNI  COCTaB, CHOCOOHBIN
OCTAaHOBUTb CHUJIbHBIE T€YU IOJ JaBICHUEM.

«ITeneTpoH MmiatOC» SIBISIETCS 3aTUPOYHBIM PACTBOPOM, MPUMEHSEMBIM B CUCTEME
«IleHeTpoH» A1 TOPU3OHTAJNBHBIX MOBEPXHOCTEH M COOPHOro keine3o0eToHa.



OH mnpexcrtaBiser coboil crnenuaibHO MOJOOpPaHHYIO CMECh, 00JIeryaromym padoThl
NpU 3aTUPKE MOBEPXHOCTH.

«IleneTpoH-THEBMATUK»  sABIseTcs  N00aBKOM, HCHOJIb3yeMOW  TIpu
TOPKPETUPOBAHUH.

«Ilenerpon» mnpumeHsOT coBMecTHO cC «lleHekpuToM» s OTCEUEHHS
KalWJUISIPHOTO MOJCOCA MPHU HAPYIIEHHOW TUAPOU3OISIUH.

AHanoru4yHON 1O BO3JEHCTBUIO Ha H30JUpPYyEMble MaTEpHUANIbl CUCTEME
«Ilenerpon» sBusieTcs, Hampumep, «AKBaTpoH», 00JajalUIU CIOCOOHOCTHIO HE
TOJIBKO TJIYOOKO MPOHUKATh B MOPHI M30JUPYEMOTO MaTepuana, HO U «OpOHUPOBATH
ero B pe3yibTaTe O0O0pa3oBaHUA Ha MOBEPXHOCTH MEXAHUUYECKH U XHUMHUYECKH
npoyHoro cijosi. OcoOEHHOCTH THUAPOMU3ONALUUM C NPUMEHEHHEM MaTepHaloB

cuctembl IleHeTpoH., 3aKJIOYalOTCd B TOM, YTO AaKTUBHBIE XUMUYECKHUE
koMmrnoHeHTol MatepuanoB cuctembl [IEHETPOH mponukaroT riay6oko B 6eTOH U
BBI3BIBAIOT peakuuu, B xone KOTOPBIX KaluJasphl,

MHKPOTpEIMUHBl ¥ Topbl OeroHa pasmepomM 10 0,4 MM 3amoJdHSIOTCA
HEPACTBOPUMBIMH KPHUCTAJIAMH.

Jlaxta (TY 5775-005-39504194-97)

[unpousonsiiuOHHBIA MaTepuan NpoHHKaruero aeWctsus. Pa3zpaboran 0OO0O
"T'uapokop" coBmectHo ¢ HUM AKX um. K. JI. [Tamdpunosa[7]. Beimyckaercs OOO
"T'unpoxop". O6nacTh NpUMEHEHHS: THUIPOU3ZOIALMUSA MOBEPXHOCTEHM  OETOHHBIX U
XKeNne300€TOHHBIX KOHCTPYKIUM; OTCeUHass THUIPOU3ONAINUS B OCTOHHBIX U
XKene300€TOHHBIX KOHCTPYKIUSAX, B KJaJKax u3 Kupnuia (OrHeyHmopHOro,
CUJIMKATHOTO, KEepaMHUYECKOro, IIaMOTHOro) u OyTtoBoro kamHs. Marepuan
npuMeHsieTcs ais rugpousonsiuuu o0bektoB | u Il rpynmsl TpemumHoOCTOWKOCTH (C
packpbeITHeM TpemuH He Oosee 0,3 MM).

Kaabmatrpon (TY 5716-001-33575922-97)

I'mppouszonsiumoHHasd cyxad cmech. [IpuMeHsieTcss s 3alUThl KaMHEBUIHBIX
(6eTOHHBIX, KUPIUYHBIX M KaMEHHBIX) MaTepHUaJoB OT MPOHUKHOBEHHS BJaru, a
TakXe JJ CO3JaHUs THUIPOU3OJSIIIMOHHBIX MOKPBITUM U MOBEPXHOCTEH, 3aUIUTHI OT
arpecCUBHOM cpenabl, JIUKBUAAUUM Te4Yed, YBEIUYEHUS MOPO30CTOUKOCTH.
[ToctaBnsiercs B Mmemkax no 25 kr. Cpok xpaHenus - | ron.

AxkBaTpoH (TY 57-15-080-07508005-99)

CoctaB ans  obOecrneueHUs BOJOHENPOHUIIAEMOCTH OETOHHBIX U  HHBIX
KanuJdsipHO TMOPHUCTBHIX KOHCTPYKIUH, HE TMOIBEPKEHHBIX 3HAUYUTEIbHBIM
pacTsaruBarouiuM U cxuMaromum Harpy3kaM. CoctaB "AkBaTpoH" wuMeeT BHUJ
KPYHHOJUCIIEPCHOTO MOPOIIKA CEpOro IBETA.

I'maporskc-B

lMunpousonupyromiee MOKPHITHE MPOHUKAIIEro aeicTBus. MmeeT Bua ceporo
nopomka 0e3 MexaHHMueckux mnpumecei. IlpoHukaer B mnopbl OeToHa W
repmeTusupyer ux Ha rayouny go 100 mm coniaomHbiM (poHTOM. CrnocoOHO
"3ameyuBaTh" TpemMHB ¢ packpeitueM no 0,5 mm. Pacxonm 2-5 Kr/kB. M mpu
HAaHECEHMU Ha TMOBEPXHOCTh. XHMHUYECKH CTOMKO K COJSAM M OCHOBAHUSIM,
pacTBOpUTENsAM, HEPTENPOAYKTaM, YCIOBHO CTOWKO K MUHEPaJIbHBIM KHUCIOTaM.



Brinyckaetcs nerepoyprekoit pupmoit OOO "Cnenrunposzamuta". [locTaBnsercs B
Memkax no 25 kr. Cpok xpanenus - 1 roxa.
Ocmocua (ITpoussoacteo Index S.p.A., Uranus)

I'uapousonsumonHbii pactBop. I[lpumensiercs mo OETOHY M IEMEHTHBIM
pacTBOpaM [Jis TUAPOU3ONSAINMU BHYTPEHHHUX U HapyXHbIX (QYHIAMEHTOB,
MOJI3EMHBIX COOPYXEHUU, O0accelHOB, KOJOJILEB, €MKOCTEH, BaHHBIX MU JYIIEBBIX
nomemeHuil. [loctaBnsgercs B OyMakHBIX MEIIKax 1Mo 25 Kr.

Sta-Dri masonry paint (ITpouszBoacTBO CIIA)

[unpousonsinuoHHas Kpacka ¢ MPOHUKAIOMIUM JeiicTBueM. [Ipu HaHeceHUH Ha
MOPUCTYI0 OETOHHYIO MOBEPXHOCThH 3aIMOJIHSAET MOPhl U 00pa3yeT TBEpA0e€ U IIOTHOE
3anuTHOE MOKpbITHE. [lo cpaBHEHHIO C APYTrMMHU paHee YMOMSHYTBIMU COCTaBaMU
HaHOCHUTCS Oosiee TOHKUM cioeM (okono 0,3 KI/KB. M) U yIEp>XKHUBAET HAMOP BOJbI
TOJNbKO B 5,5 meTpoB (a B OONBIIMHCTBE cClydyaeB OOJbIIETO0 UM HE HYXHO).
[Ipumenuma nas o6pabOTKU BceX yacTed 3MaHuil (OT MeYyHOM TPyOBl 10 pyHIaMeEeHTA)
Ha BCEX KUPMHUYHBIX M KaMHEBUIHBIX MOBEPXHOCTIX, a Takke 3a00pOB, IIEMEHTOB
KOHCTPYKIUKA gopor u np. CIyXHUT THAPOU3ZOISIMUOHHBIM U TEPMOU3OJISIHNOHHBIM
6aprepom. /[lpyrue cBoOiicTBa aHaJOTHMYHBI CBOMCTBAM NEPEUYUCICHHBIX BBIIIE
coctaBoB. OOpa3yeT NaTEKCHOMOMOOHYIO THAJAKYK TMOBEPXHOCTH, SPKYH H
HE3EepHUCTYI0, MPUTOJHYIO MIJd jAalbHeWmeidl oraenku. IIpouyHocTh Ha cxaTHe
okoio 12,5 MIla. YnakoBka - miacTUKoOBbI€ Beapa oT 2,3 no 19 kr.

4. I[Iponukarmas ruapousonsnus BUATPOH, ee npeumymecTBa

BUATPOH [8], (TY 5775-001-78159612-2006)

[IpousBogutens ykpaumnckas ¢upma OO0 «BUA-TEJIOC», r.XapbKoB.

TemneparypHblii MHTEpBan »Kciuyatrauuu oT MuHyc 60°C mo mawoc 50°C,

TeMIepaTypHbld UHTepBan HaHeceHus ot wMuHyc &8°C pmo mmwoc 50°C.

[IpumeHsieTcss B KauecTBE: BOCCTAaHOBHTENs, MpeoOpa3oBaTelss (peaHUMaTopa)

ctaporo OeToHa, THUIPOU3OISAIMUOHHOTO TOKPBITUS HAa CHUIBHO pa3pylIEHHBIX

OCTOHHBIX MOBEPXHOCTSX, JUKBUIAIUM TEYU B MOABANAX 3JaHUN, OETOHHBIX

pe3epByapax, KaHAJIU3AIMOHHBIX CTAHIUAX U TOHHEJSIX B YCIOBHUAX MOBBIILIEHHON

BJIQXXHOCTHU, arpeCCUBHBIX Cpell, a TakKxke JJsa oOeclnedeHus: 3alUThl apMaTyphl B

&Kene300€TOHHBIX KOHCTPYKIUSAX OT KOPPO3HH.

I[Ipumenenue marepuanoB cucreMbl BUATPOH no3Bonser:
* TOBBICHTH KJIACC BOJOHENPOHUIIAEMOCTU OETOHHBIX U KeJIe300€TOHHBIX
KOHCTPYKLIMIA Ha YEThIpE - IIECTh CTyIEHEH;

e o0ecrneyuTh NOATOBEYHYIO THAPOU3OJSIIUI0 HAa BECh CPOK CIIYKObI OETOHHOTO
COOpPYXEHHUS;

* o0OpabaTpiBaTh KaK BHYTPEHHHE, TaK W Hapy>XXHble CTOPOHBI KOHCTPYKIIUH,
HE3aBUCUMO OT HalpaBJICHUS aBJICHUS BOJBI;

* IMPUMEHATh  Ha  BJAXHBIX  MOBEPXHOCTAX  MJIM Ha  HOBEPXHOCTAX
CBEXKEYJIO)KEHHOTO O€TOHa;

* HE HCIOJIb30BaTh NPEABAPUTEIBHYIO CYIIKY MOBEPXHOCTH;

* u30exaTh CIOXKHOW U JIUTEIbHOW MOJATOTOBKU MOBEPXHOCTH;

* B CIy4Yae MEXaHUUYECKOTO TOBpEXKJIeHUS 00pabOTaHHOW TOBEPXHOCTHU
npuoOpeTeHHbIE  TUAPOU3OJSIMOHHBIE U 3allUTHBIE  CBOWCTBA  OETOHHOU



KOHCTPYKLIMA HE MEHSIOTCH;
* HCIOJIb30BaTh NPH BO3JACUCTBUU TMAPOCTATUUECKOTO JAaBJICHUS;
* COXpaHATh MapONPOHHUIIAEMOCTh U BO3AYXONMPOHHUIIAEMOCTh 00pabOTaHHOTO
OeToHa;
* mpuoOperaThb KOPPO3UOHHYIO CTOMKOCTH K BO3/1€ICTBUIO
XHMHUYECKUX BEIIeCTB 00paboTaHHOMY OETOHY;
* TMOBBICUTH MOPO30CTOMKOCTh U MPOYHOCTH OETOHA;
* HCIOJIb30BaTh B CTPOSIIUXCS CTPOSIIUXCS M IKCHIYATUPYEMBIX COOPYKECHUSX;
* [pPEeNoTBPATUTh KOPPO3UIO apMaTyphbl BKeIe300€TOHE;
Marepuansl cucreMsl BUATPOH He TokcuYHBI, HE TOpHYH, HE
B3PBIBOOIACHBI, HUMEIOT JJIUTEIbHBIA CPOK XpaHECHHUS.
Martepuansl cepTUGUIMPOBAHBI JJIsi MIPUMEHEHHUS B pe3epByapax ¢ MUThEBOU
BOJION.

OG6paboTanHblii 6eTOH MpUOOpPETAET CIIOCOOHOCTh K CaMO3aJICYUBAHUIO.

B o6mem Buae cyxume cmecu cuctembl «BUATPOH» cocroar wus
CIENMaIbHOTO I[€MEHTa, KBapIEeBOTO MeCKa W aKTUBUpymmHUX go6aBok - XAUY.
IuppouszonauuoHHbll 3G PeKT AocCTUraeTcs BCICACTBHE PEAKIUH Pa3IUYHBIX
XHUMUYECKUX KOMIOHEHTOB, COJEpXKAUUXCA B PacTBOpE, CO CBOOOJHBIM OKCHUJIOM
kanbiua OetoHa. [Ipu HaHeceHMHM ero Ha OETOHHYIO NOBEPXHOCTb, XMMHYECKHUE
n100aBKM MOJ JEHCTBUEM OCMOTHUYECKOTO JaBJIC€HUsS TIy0OKO TPOHUKAIT B
Kanuwuisapsl O0etona. Kpucrtamnusysick, OHU OJIOKHUPYIOT KaNWJUISIPBI W TPEIIUHBI,
BBITECHSISL BAry.

[Ipouecc mpoTexkaeT Kak HpH MOJOXKHUTEIbHOM, TaK U NPU OTPHULATEIbHOM
JIaBJIE€HUU BOJBI. B ciiyyae oTcyTCTBHS BJaru KOMIOHEHTHI Oe3jeicTByroT. Ilpu ee
MOSIBJICHUM OHM aBTOMAaTHMYECKM HAYMHAIOT PEaKLUI0, U IMPOLECC TUAPOU30JISALUU
NpoaoJXKaeTcsa Briayob OeToHa. PocT TuIpou30NSIUOHHBIX KPUCTAJIOB OTMEYalcs
Ha riiyObune no 100 cM oT mecTa ux HaHeceHus. SIBiusiace Haubonee >(hPeKTUBHOU
THJIPOU3ONAINMOHHON cucTeMol (BogoHempoHuimaemocTr g0 2.0 MlIlla), »stum
MaTepualibl MMEIT BBICOKYIO Mopo3ocToiikocTh (He MenHee b300), 3amwumaroT
apMatypy OT KOpPpPO3UH, BO3JCHCTBUS arpecCUBHBIX Cpel U OMOJIOTHYECKUX
MMOBPEKICHUM.

Ha puc. 3 npencraBieHo MOSBIEHHE YEPHOTO HajeTa HA LIEMEHTHOM KaMHE B
IBaX MEXJAy OOJNHMIIOBOYHBIMHM NIUTKaMHU OacceliHa, KOTOPBIH MpEACTaBIsIET COOOMU
CIIOPbl  MHUKPOCKOMHUYECKHUX TrpubOB, oOmpenensieMblX OpPUEHTUPOBOYHO  Kak
Oaéobpormt bp. IlomaBuTh pazButHe 53TOH MHUKPO(IOPHI MOXKHO C MOMOIIBIO
BBICYIIMBAHUSA LIEMEHTHOTO KaMHs. ClelyeT yYuThIBaTh IPU 3TOM, YTO CIOPHI TPUOOB
He mnorubarT. YHHUYTOXKUTH JaHHBIE MHUKPOOPTAHH3MBI MOXHO C TOMOIIBIO
GYHTUIIMIOB: XJOPUCTOW PTYTH, MEIHOTO KyNmopoca, MPOU3BOJHBIX KapOaMHUHOBOM
kuciaoTel u ap. Ilpudem BwIOOp QyHrumuaa, paspymarmux oOpa3usl OeToHa
noa0upaeTcss Mocjie AOMOJHUTEIbHBIX HCCIENOBAaHUN. DTHU BEIIeCTBAa YPE3BBIYANWHO
SAJOBUTHI.

B HarypHpIX ycnoBusx Oblla HCHOBITAaHA KjeeBas CMeChb IS TUIUTKHU
«BUATPOH». YacTp mBOB MeXJy IUIMTKaMu OblJa pacliuTa COCTAaBOM Ha OOBIYHOM
uemente (1), a yacte - coctaBoM «BUATPOH» (2). Ilocne ronu4HbIX HUCHBITAHUN,
BBl Ha OOBIYHOM IIEMEHTE MOKPBUIUCH YEpHBIM HAJeTOM, a IIBbl HAa COCTaBe
«BUATPOH» octanuch 0e3 u3MeHEHU.



Puc.3.
l-nposiBiieHUE TIJIECEHU B IIBaX Ha OOBIYHOM
LIEMEHTHOM PacTBOPE;
2- mBBHl 0€3 HM3MEHEHUU Ha KJIEeBOW CMecHu
«Buatpon»

B ocnHoBe paspaborannbix coctaBoB BUATPOHa nexar Tteoperuyeckue u
SKCHEPUMEHTAJbHbIE HCCIEA0BAHUS Y4Ye€Ta KOJUIOMJHO-XUMHUYECKUX SBICHUU H
pacdueTa KOHCTAaHT MOHHBIX PAaBHOBECHH B CHUCTEMaX BSIKYyIlee-BoAa C A00aBKaMH B
BUJE€ PAacTBOPOB DJJIEKTPOJUTOB U  ydeTa DdJIEKTPOMOBEPXHOCTHBIX  CBOMCTB
JIMCTIEPCHBIX YaCTUIl U HOBOOOpAa30BaHUW B IIEMEHTHBIX cucTeMax [8, 9].

[IpuHuMn nelcTBUS TAKUX CyXUX CMECEl OCHOBAaH Ha BBICOKOW pacTBOPUMOCTH
BXOJSAIINX KOMIIOHEHTOB, KOTOpbl€ Ha HWOHHO-MOJIEKYJSIPHOM YpPOBHE 3a CUEeT
OCMOTHYECKOTO [JIaBJIC€HUSI CIUIOIIHBIM (QPOHTOM NPOHUKAIOT Ha TIyOMHY OT
HECKOJIbKMX CAHTUMETPOB JI0 HECKOJbKHUX JECITKOB CAaHTUMETpPOB u Ooljiee B
3aBUCUMOCTH OT BEJIMYUHBI OTKPBITOM TOPHUCTOCTH U CTENEHH TOBPEKACHUS
pEMOHTHpPYEMOro MaTrepuana. B  mpouecce B3aMMOAEWCTBUS  PacCTBOPEHHBIX
KOMIIOHEHTOB C MOPOAYKTaMu THUJApATallMd LEMEHTAa OCHOBBl CHUHTE3UPYIOTCH
TPYIHOPACTBOPUMbIE MPOYHBIE KPUCTAJIOTUIPATHI, KOTOPbIe 00pa3ylT «310POBBIIl»
CJIOHM, MPOJJIEBAIOUIUNA CPOK CIYKOBl CTapblX KOHCTpYKIuil. DopMylia XUMHUYECKHU
akTuBHOUW uyactu coctaBoB BUATPOH mo3Bonsier mpuaate mpoieccy oOpa3zoBaHUs
nonuda3zHoro koHriomepara B Auddy3moHHOM cioe scTadeTHBI XapakTep, UTO
obecrnieyuBaer A(PPEKT «camo3ajeUUBAHUA» IyTeM OJOKHPOBAHHUS TMOP U TPEIIUH
kpuctamuoruaparamu. Ilpu s3tom 3amutaHoe nokpsitue BUATPOH Mo0XHO HaHOCUTH
Ha 3allUIIaeMyl0 KOHCTPYKLHI:  KakK CO CTOPOHBI JaBJIE€HUS BOJAbI, TaK U C
MPOTUBOIMOJOXKHON CTOPOHBI, HAampuUMEp, BHYTPU 3alIUIIAEMOT0 MOJABAIBHOTO
nomemieHuss 6e3  BckpbiTua  QyHaamenta.  CpaBHHUTENbHAs  XapaKTEPUCTUKA
AKCILTYaTaIlMOHHBIX CBOMCTB COCTaBOB OBICTPOro TBEPACHUS (I YCTpPAaHEHUS TeUei)
Ha ocHoBe cmeceit BUATPOH npusenena B ta6i.1

Tabnuna 1
Ne n/n HaumeHnoBaHnue cBoiicTB Cyxas cMmech TaxkenbIi
NMPOHHUKAIOIIEero MeJIKO3epHUCTBIH 0eTOH
AelcTBUSA
2 3 4

Cpoku cxBaTbIBaHHs , Yac, MUH. He
0oJ1ee
HA4YaJI0 S mumn. 5,46 uac.
KOHeI[ 10 muH. 8,36 uac.




2 I'panuua NMPoYHOCTH NPHU CKATHH,

MIla, He MeHee, yepe3

3 yac. 4,0 -

1 cyTkn 38,0 6,0

28 cyTok 41,0 27,0
3 I'panuna npouynoctu npu usrude, MIla,

He MeHee

3 yac. 14 -

1 cyTku 4,5 13

28 cyTok 6,0 2,81
4 Mopo30cTOHKOCTb, HMKJIbI, HE MeHee

300 300

5 BogonenponunmaemMocTb, aTH:

6 vac. 1 -

1 cyTkn 5 -
6 Jluneiinoe pacmupenue , %:

1 cyTku 0,24 -

28 cyTok 0,32 -

AnHanu3  pmaHHBIX Talbnuubpl 1 maeT  BO3MOXKHOCTH  PEKOMEHIOBATH
BBIIICIIPUBEICHHBIE COCTaBBl [JIsI OBICTPOTO yCTpPAaHEHHS aBAPUNHBIX CUTYaIUid:
Tedyel, GuIbTpanuu BOAbl CKBO3h OCTOHHBIE U JAPYTHe KaMEHHbIE KOHCTPYKILHU, MPH
PEMOHTE U THAPOU3OIAIUKN coopykeHuil. Hampumep, OacceilHOB, MylIeBbIX KOMHAT,
KaOMH W COOPYXKEHUM MNUTHEBOTO HAa3HAYCHUs, OETOHHBIX EMKOCTEH, I0JBAJIOB
METPOIMOJUTEHOB, TOHHEJIEH U T.M. 3alUThl OT Cyldb(paTHbIX (MOPCKUX) BOI, WpHU
PEMOHTHBIX paboTax MUPCOB, JOKOB, MPUYAIOB U JPYTUX MOPTOBBIX COOPYKEHUH.

Pa3zpaboransie cocrasl BUATPOHa mnpomnun ycnemHyro anpoOamuio Ha
00beKTaxX pa3IMYHOTO HA3HAYEHHS MPU PEMOHTE OETOHHBIX COOPYKEHHH B pazHBIX
peruonax Ykpaussl [10]. [ToMmuMO ero OCHOBHBIX (PU3UKO-MEXAaHUYECKHUX CBOWCTB
OblIa MCCIeNOBaHHAsE KOPPO3UMOHHAS CTOWKOCTh apMaTypbl IMOJ 3alUTHBIM CIOEM
BUATPOHa.

N3yueHne KOppO3MOHHBIX MPOIECCOB, MPOTEKAIOIIMX HAa apMaType B OeTOoHE C
MCTIIOJIb30BaHUEM pa3pabOTaHHON MHUHEpPaJlbHOW KOMILUIEKCHOW M00OaBKH, BXOJsIIEH B
coctaB BUATPOHa, u3yyanu MeTOOOM CHATHUS MNOJSPU3ALUOHHBIX KpUBbIX. s
MOJIyY€HUS JOCTOBEPHBIX MOJAPU3ANUOHHBIX 3aBUCUMOCTEN OTPakaroluX UCTUHHBIN
XapaKTep 3JEKTPOAHBIX MPOLECCOB NPOBOAUINUCH 3aMEPbl OMHUYECKON COCTaBISIOUIEH
sanekTtpoaHoro notennuana (AE, ). Ha ocHoBaHuM mony4yeHHbIX 3HaueHuii B, Obuin
MOCTPOEHBI UCTUHHBIE MOJIpU3alMOHHbIe KpuBbie. Ha puc.4 npuBegeHbl NOJyUYEHHbIE
SKCIEPUMEHTAJIbHO U  CKOPPEKTHUPOBAHHbBIE C  Yy4€TOM  aEom  AHOJHBIE
noJysipuzanuoHHeie KpuBble (1 u 1 - COOTBETCTBYIOT CTAalMOHAPHOMY MOTEHLHAIY
00pa3noB apMaTypbl, MOKPHITHIX MecuaHo-meMeHTHOU cmechio (LITIC) ¢ yuetom u 6e3
yuera ,E,.; 2 u 2 - COOTBETCTBYIOT CTallMOHAPHOMY TMOTEHIMAY 0O0Opa3loB
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apmatypsbl, MOKpbITHIX « BUATPOHoM» ¢ yueTom u 6e3 yueTa nEowm).
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U3 puc.4 BUAHO, 4TO yCTAaHOBUBIIMWCS CTallMOHAPHBIA MOTEHIMAN O0pa3loB
apMatypsbl, mokpbIThix coctaBoM «BUATPOH» E_ = - 0,18 B H.B.3. (kpuBas 2, T. b)
0oJyice TOJOXKHUTENEH, YeM MmoTeHuuan obpasmos, 3amumnieHusix I{IIC E,, = - 0,18 B
H.B.3. (kpuBasg 2, 1. O). Kak BuaHO u3 puUCyHKa a1 KpuBod 1 xapaktepeH
HETIPEPbIBHBIA YBEIUYUBAIOMIUICS POCT, KOTOPBIA, yUUTHIBAas 00JIACTh MOTEHIIHAJIOB
OTBEYAET MPOILECCy aKTUBHOT'O PACTBOPEHUS CTaJHU:

Me + TH,O ® Me"+TH,O + ne

Jlns kpuBOM 2 Ha HayaJIbHOM yYacTKe B 0OJacTH NMOTEHIMAIOB PACTBOPEHUS
metanna (0,18 - 0,85 B) poct BenMYMHBI aHOJHOTO TOKa HEBEJIHMK, YTO MO3BOJSET
FOBOPUTh O 3HAYUTEIBHOM TOPMOXXEHHU aHOIHOro mnpoiecca. I[lpu nanpHelmem
yBenuueHun noreHunana (E > 0,9 B) naGnrogaeTcss pe3koe yBeJIWYEHUE HOBOTO
aHOJHOIO Mpolecca, BEPOATHO BBIJIEIEHUE KUCIOPOaa:

40H ® 2H,O + O, + 4e

Takum o0Opa3oM, TOJTOXKUTEIbHBIE PE3YJIbTAThl IMOJYUYEHHBIE C TMOKPBHITHEM
«BUATPOH» wmorytr ObITh OOBSICHEHBI €ro MNAaCCUBHUPYIOMHUM  JEHCTBUEM
MOBEPXHOCTU MeETajljla, O Ye€M CBHUJAECTENbCTBYET Maljiasg BEJIWYMHA AHOJHOTO TOKa
(kpuBas 2, yuactok B - C), xoropas B 30-100 pa3 mensmie, yeM Ha oOpasmax,
samumenHbix HIIC (xpuBas 2, yuactok /[ - E). Kpome Toro, o maccMBHOCTU CTalu
mox cimoeM «BUATPOHa» Takxke CBUACTENLCTBYET Oojiee TMOJOXKHUTEIbHBIN
CTaIlMOHAPHBINA MOTEHIIMAI, YeM JJa 00pa3ioB, 3amunieHbx I1C.



Takxe ObLIO MCCIEOBAHO MHTMOMpPOBAaHUE MPOAYKTOB Kopposuu ctanu CT-3,
obnamaromux XapakTEepHOW PBIXJION CTpykTypou (okcup xene3a - be,0,) mon cioem
BUATPOHa B Teuenue wmecsna. Jlis cpaBHEHHS OBUTM HMCOBITaHBI 00pa3Ibl
npokoppoaupoBauieid cranu non cioeM BUATPOHa u mon cimoem o0OBIYHOTO
neMeHTHo-necyanoro pacteopa (I : [T=1 : 2).

Pesynpratsl nokazanu, uto coctaB BUATPOHa nonoxutenbHo BAUSET HA
MPOLIECCHl BOCCTAHOBJIEHHS MOBEPXHOCTHU MOBPEXKIACHHBIX CTalbHBIX 00pa3noB. [lpu
TOM MPOAYKTHI KOPPO3UU HA MOBEPXHOCTH MOBPEKICHHBIX 00pa3loB
npeoOpa3oBaliuCh B HHEPTHBIE MaTepUabl, IPEMATCTBYIOIINE JallbHEHIIEMY
pa3pyluieHuro MeTaiia. Peikas okpacka MpOayKTOB KOPPO3UHU HcUe3ia U oOpa3zoBalcs
MJIOTHBIN cepo-0elblii HalleT, KOTOPBIH CBUAETENHCTBYET O TOM, YTO MPOIIECC
unruouposanus cocraBom BUATPOHa umeet mecTo.

Panee cumTanoch, 4TO MNpPOHUKAWIAsg TUIAPOU3OJNAINUS paboTaeT NHUIIb MO
OCTOHHON MOBEPXHOCTH U ISl TUAPOU3OJAINUNA KUPMUYHOU KIAJKU OHA HENPUTOJHA.
Ho pa3paboTryuku mNOpOHUKAIOMIEH THAPOU3OISIUNU pEUIUIu U 3Ty mpobdiemy.
CylecTBYyIOT JBa BapHaHTa pEIIeHUS 3TON MNpoOJIEeMbl, U OHA peEIaeTcs TOJbKO
CHEIUANUCTAMU C IPUMEHEHHEM CIEIMAIBLHOTO 000PYI0OBAHUS:

1). OtceyHas TUAPOUBOIALUSA. DTO HHBEKTUPOBAHUE CIIEI[UAIBHBIX KUIKOCTEH U
MaTepuanoB noJ naBieHueM. OTBEpCTUS CBEPJATCA B IIaXMaTHOM IOPSAJIKE C IIarom
no 250 wmwm., moa yriom 30-450 ot ropuszoHTa. MHBEKTHpPpyeMBbI€ CHUCTEMBbI
MEPEKPHIBAIOT KalMUIISAPHO-MOPUCTYI CTPYKTYpy CTPOUTEIBHOr0 MaTepuala,
3aTPyHSAS AOCTYIl B CHCTEMY 'PYHTOBBIX BOJ. 3aT€M HAHECTHU MPOHUKAIOIYIO
TUAPOU3OJISLUA B COOTBETCTBUU C MHCTPYKIUSIMU.

2). "llmaroBas py6amka". Cpy0Oaercs 4yacTh KHpHHU4YA, PACIIUBAIOTCS MIBHI
KJIaJIKM W  3aJeJbIBAlOTCA  IIOBHBIM  MaTe€pHalioM CUCTEM  IMPOHHUKAIOIIEH
ruapousonsunn  tuna BUATPOH. Ilocne noBepXHOCTh OLITYKaTypUBAaeTCs C
npuMmeHeHnuem no6aBok BMATPOH. u mocie HaHOCHTHCS camMa NpOHHUKAmOIIas
TUAPOU3ONSALUSA.

5. TexHoNOrMYeCKUE NPUEMBl HAHECEHUS NMPOHUKAKIEH TMAPOU30JIALUU
BHUATPOH.

[ToBepXHOCTH OCHOBAaHUS JOJIKHBI OBITh OUYMIIEHBI O CTPYKTYPHO HPOYHOTO
OCHOBAaHMSI C OTKPBITUEM KaNWJUISAPHBIX MOop. CHHUMAETCS PBIXJIbIA MOBEPXHOCTHBIN
CJO¥ cTaporo OeToHa ¢ HapyUIEHHOW CTPYKTYpOH, MbLIb, IEMEHTHbIE IJIEHKH. Macia
ynanswrcs pactBopurenem unu  10-30% pactBopom cossiHOM kuciaoThl. BB
KUPINUYHON KJIaAKH, PYHAAMEHTHBIX OJIOKOB pacIIMBAalOTCS Ha TIyOMHY HE MeHee 5
MM, OTrOJIEeHHass apMmaTrypa O4YUIIaeTCs OT MNPOAYKTOB KOPPO3UHU, CTHIKH
KOHCTPYKIMK, IBB W TPEUIMHBl pPAaCIIMBAIOTCSI M 3aJ€JIBIBAIOTCS LEMEHTHBIM
pactBopoM ¢ pnobaBkoil ruapousonsiuuonHor cmecu BUATPOH. 3anensiBarorcs
nporeyku coctaBaMmu BUATPOH Osictporo aeiictBusa [11]. TmartensHo ynanstoTcs
NbUIb U CJIEJAbl OYUCTKH.

OOpabaTsiBaeMasi MOBEPXHOCTh HACBINIAETCS YUCTOM BOIOHN, HO 0e€3 MICHKHU
BoAbl U Jyx. CocTaB cMemIMBaeTCs C BOJAOW B COOTBETCTBUU C PELENTYypOll H
TUIATE€IbHO TNEpEeMENMUBAETCA A0 TMOJYYE€HUS OJHOPOJHOTO MJIaCTUYHOTO



pacTBopa. B nanpHelimeM ero MOXHO JOTOJHUTEIBHO TMEepEeMelIuBaTh, HO HE
n100aBisTh BOAY. Jl0 TOTOBHOCTHU MOKPBITUS HE JOMYCKATh €r0 BHICHIXAHHUS.

Takum o0Opa3zom, HCHOJB30BAHHE TUAPOU3OISILNUM MPOHUKAOUIETO AEHCTBUS
SABJISIETCS COBpEMEHHOW TeHJAEeHIMeld 3apyOeXHOTO0O U OTEYECTBEHHOTO
pBIHKA, NOTOMY 4TO npeuMyIllecTBAMU  NPUMEHEHHS  MPOHUKAIOIIEH
TUJIPOU3OJISIIUU SIBISIOTCS:

- o0ecrieueHre 00BEMHOW THUIPOHU3OJISIINY;
- IPOHUKHOBEHUE B MaTepHUaJ MOJJIOXKKH J0 JIECATKOB CAHTUMETPOB;
- MPUMEHEHHUE KaK MPU MOJOXHUTEIbHOM, TaK M MPHU OTPHUIATEILHOM JIaBJICHHUU
BO/IbI;
- caMo3aJieuMBaHHUE;
- YBEJIMUYEHUE MOPO30CTOUKOCTH, TPOYHOCTU OETOHA;
- Mapo- U BO3JAYXONPOHHUI[AEMOCTb MOKPBITHUS;
JOJITOBEYHOCTh U HAJ€KHOCTH;
BO3MOYXHOCTh HAHECEHUS Ha BJAXXHBIE MOBEPXHOCTH;
- HAaHECEHHE KaK ¢ BHYTPEHHEHW, TaK U ¢ BHEHIHEH CTOPOHBI;
- ynoOcTtBo  HaHeceHHUS  (KHCThIO, BaJUKOM WU
pacubIIUTENIEeM);
- HUCIOJb30BaHHWE [JIs TUAPOU3OINSIUN pe3epByapoB, TPyO KOJOMLEB M APYTHUX
COOPYXKEHUH JJI MUTHEBOTO BOJOCHAOXKEHUS;
- CTOMKOCTh K arpecCHUBHBIM cpelaM, MOPCKOH BOJe, MUHEpaJIbHBIM MacliaM H

Aap.

Kpome Toro, o6nacts mpuUMEHEHHs MNPOHUKAIONMEH TUAPOUIOISIIUN CHUCTEMBI
BUATPOH poBonbHO o6mupHa. OTO - pe3epByapbl, OacceiHbI, OBOIIHBIC SMBI.
@OyHIaMEHThl, NJIOTUHBI, I[IAXThl, IOABAJbHBIE IOMEIIECHUS, NPOU3BOJICTBEHHBIE
noMmemeHus. EMKOCTH [ NHUIIEBBIX MNPOAYKTOB, XpaHUIHIIA HEDTEmpOIyKTOB.
[logzeMHble  MapKUHTU, METPOIMOJHUTEHBI, KOJJIEKTOPHI, JBIMOBBIE TpPYOHI,
MOCTOBBIE COOpPYXXEHHsSI, a TakXke  HaCOCHbIE€ CTaHIHU, OCETOHHBIE HaMOBbI,
TUAPOTEXHUUYECKUE COOPYKEHUS, TOHHEIH, OUYUCTHBIE COOPYNKEHHUS, MOJA3EMHBIE
COOpYKEHHU4. betonnsie COOpYXEHHUA, NOJABEPKEHHBIE XUMHUYECKOMY
Bo3jeicTBUIO, coopykeHus 'O u UC, npuyansl, OETOHHBIE JOKHU, TPAAUPHH.
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