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AHAJIN3 METOJA0B BOCCTAHOBJIEHUS THAPON30JIAINN
KOHCTPYKIIMI U3 N3BECTHAKA-PAKYIIEUHUKA

Jmurtpiea H.B., x.m.x., doy., Foctpuk I'.M.
Ooecckas 20cy0apcmeeHHas akademusi CmpoumenbCmea U apXumekmypol

B Hacrosimiee BpeMsi B MUPOBOM NMPAKTUKE HHBECTULIUH B CTPOUTEIHCTBO
U pacxo/bl Ha BOCCTAHOBJICHHE Pa3pyIICHHBIX U TOBPEXIEHHBIX KOHCTPYK-
it HaxosaTes B cootHonienuu 1:1 (50 na 50%). Habmogaercs TeHaeHIUA
YMCHBIICHUS KCIUTYaTAIIHOHHBIX 3aTpaT. B KPHU3HUCHBIX CUTYaIMIX OTHO-
CUTETbHBIC BEIIMINHBI MHBECTHIIUI B PEMOHT COOPY>KEHHH IT0 CPAaBHEHHIO C
MHBECTHIIUSIMHA B CTPOUTEIBCTBO BO3PACTAIOT M TOXOIAT IO COOTHOIICHUS
4:1.[1]

[IpupoaHbI KaMEeHb BCETIa CYUTANICS CaMBIM JIYYIINM MaTEPHUATIOM IS
CTPOMTENBCTBA U OTIENKH KaK JKIIIBIX, TAK OOIMIECTBCHHBIX 3MaHUi. OTHIM
M3TaKMX, HUKOTJAa HEBBIXOSAIIUM M3MOZbI KAMEHHBIM HATypajbHBIM Mare-
pHaJIOM CUHUTAeTCs M3BECTHSAK - pakylieyHuk.Ha mpoTskeHun yxe He-
CKOJIbKHX THICSY JIET BO3BOAATCS 3AaHUSI M COOPY)KEHHSI M3 3TOI0 MaTepua-
na. Ha cerogHAnIHuil JeHb MHOTHE W3 HHUX SBISIFOTCS MAaMSITHUKaMU apXH-
TeKTypbl. Ho Hapsiy ¢ TOCTOMHCTBaMH 3TOrO MarepHajia UMEeTCs ero He-
JIOCTATOK — 3TO TUTPOCKOIIMYHOCTh MaTepualia, KOTopas MoJ| BO3JEHCTBHEM
aTMOC(EPHBIX OCAJIKOB, OTPHIATECIBHBIX TEMIEpPaTyp, arpPECCHBHBIC CPEbI
U Ip. MPUBOJUT K pa3pylICHUIO CTPYKTYphl Martepuana.Takum oOpazom,
OJTHOH M3 aKTyaJIbHBIX NMPOOJIEM CTPOMTEILHOTO KOMILIEKCA SIBISIETCS MPO-
Onema pa3pyleHIs] KOHCTPYKIMA U3 H3BECTHSIKA-PAKYIICYHUKA BCIICICTBHE
MOBPEXKICHUN THIPOU3OISAINH. Pe3ynbTaThl pa3pymeHuid THIPOU3OIISIIIH3-
nanuit T. Oneccsl npuBeieHsl Ha GoTol-4.

- ,

< s ’ . & :
Puc.1. TlepMasikoBckoro, S5 xwioii Puc.2. Yn.Kanarnas 39 xwnoit
JIOM JIOM

102



PR e e
Puc.3. V. Ilymkun
Cunaroru xonHbIi oM Kypie

[IpuurHaMy MOBPEXKIEHUS THIPOU3OJISIIIHOHHOTO CJIOS Yallle BCETo SIB-
JISTIOTCSI: HECOOJIOJICHUE TEXHOJIOTHH YCTPOMCTBA THUAPOU3OINISAIUHN; HU3KOS
KauecTBO MaTepHalla; U3MEHEHUE YPOBHS T'PYHTOBBIX BOJ; HENPaBUIIBHO
BEIOpPaHHBIN THIT TUAPOU3OILILINHN; HU3KAA MPOYHOCTh CUEIUICHHS C OCHOBA-
HHEeM; pa0OTHI 10 OCHOBAHUIO C YPE3MEPHO BBICOKOHM BIaKHOCTHIO; Hapy-
IICHHE TO3MPOBKH KOMIIOHEHTOB THIPOU3OJSAIIIOHHOTO cOCTaBa; aedopma-
LUsl, BbI3BaHHAs! CMELEHUEM OTAEIBHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB 3/a-
HUSL OTHOCUTENBHO IPYT Ipyra u T.1I.

Buapl MOCTOSHHBIX WJIM NEPUOJUYECKUX arpeCCUBHBIX BO3JEHCTBHIL
OKpYXKalollel cpelbl Ha KOHCTPYKUWHU 3JaHUA U COOPYXKEHHs] U3YUEHBI U
CHCTEMAaTU3UPOBAHBI, HO METOJIbI BOCCTAHOBIIEHHUS U YCTPOHCTBA THIPOU30-
JISAUW HA TPSIMYIO 3aBHCSIT OT MaTepUajIoB, KOTOPbIE TOCTOSIHHO MOJIEPHHU-
3UPYIOTCSI.

Taapon3osIHoHAbIe PA0OTHl CYMTAIOTCS OJHUMH U3 CAMBIX CIIOXKHBIX U
OTBETCTBCHHBIX B CTPOHTENHCTBE. JTO CBSI3aHO ¢ HEOOXOOMMOCTBIO obec-
MIeYeHUs] OCHOBHOTO TPEeOOBaHUS K THAPOHU3OJISIAHN - BEICOKOH HaJIS)KHOCTH.
JlocTaTo4HO OHOTO (PUIBTPYIOIIETO M YBIAXKHEHHOTO yJacTKa M30JIHPO-
BaHHOW KOHCTPYKIIMH, YTOOBI MPUBECTH K CEPhE3HBIM MpoOIeMaM B JKC-
IUTyaTaluy 30aHuH (COOpPYKEeHUH) 1 HEOOXOAMMOCTH YCTPOHCTBA IOTIOTHU-
TEJIbHOW TUAPOU3OJISALIUU.

Pa3HOOOpa3HbIe THIPONIOTHYECKHE U BIAXKHOCTHBIE YCIIOBHS KCILTyaTa-
IIUH, KOHCTPYKTHBHBIE 0COOEHHOCTH 34aHNH (COOpYKEHHI) TpeOyIoT mpak-
THYECKH K KaKIOMY KOHKPETHOMY OOBEKTY HHAWUBHUIYaJbHOE MPOEKTHOE
peleHne u BEIOOP COOTBETCTBYIOUINX MAaTEPHAIOB M TEXHOJIOTHH.

[HoaTOoMy aHanmu3 METOAOB BOCCTAHOBJIEHUS THAPOU3OJISLUUONPEICIS-
OIMX (PaKTOpOM 00eCIeUeHIs HAICKHOCTH THIPOU3OJISIIIHH.
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Ha ocHoBe aHanm3a MHQOPMAIMOHHBIX MCTOYHHKOB OBLIA COCTaBJICHA
KJIaccu(UKaIUs CII0COO0B BOCCTAHOBIICHHS THAPOU3ONANNH (pHC.5) IO
CIIEAYIONMM TPU3HAKaM: HapyKHas M BHYTPEHHSAA THAPOU3OJIALUSIKOH-
cTpyKwst 31aHus (QyHIAMEHT, CTeHa FITH TI0JT); BUABI MaTEPHAIOB M CIIO-
co0bI pon3BOACTBA paboT. Ha ceropHsmHUN A1€Hh TEXHOJIOTHH BOCCTAHOB-
JICHUS THAPOM30IISILINH KOHCTPYKIUH N3 U3BECTHIKA-PAKYIICYHUKA YCIOBHO
MOJKHO Pa3JIeNUTh Ha CJIEAYIONINE TPYIIIbL:

® JKeCTKas THIPOU30JIALINS,

OKpacoy4Hast THAPOU30JISILINS;

LITYKaTypHAs THAPOU30JISLIHS

OKJIeE€YHAs THAPOU30NIALINUS;

3achllHAsl THAPOU3OJSIMS (C HCIIONB30BaHUEM TIJIUHBL, TUIPOdOO-
HBIX TIOPOIIKOB, IIECKOB);

® UHBEKIMOHHAS THIPOU3O0JIAIINS;

® THIPOU3OJISAINS MPOHHUKAIOIIETO ICHCTBHS.

HecMoTps Ha HEKOTOPBIII HAKOIUIEHHBIH OINBIT MCIIOJIB30BAHMS Pa3iIHd-
HBIX TEXHOJIOTMH BOCCTAHOBJICHHUS THAPOU3OJIINN KAMEHHBIX KOHCTPYK-
LU HEOOXOANMO YYUTHIBATh, YTO HE CYIIECTBYET ONPEIEICHHBIX PEKOMEH-
Jauuii Ui TUAPOM3OJISALUM HM3BECTHsAKA-pakymeyHuka. Tak Kak (U3HKO-
MEeXaHHYeCKUE CBOMCTBA M3BECTHAKA-PAKyIICYHHUKA HCCIETOBAHBl HEIOCTa-
TOYHO AJIs1 BHIOOpa paIMOHAIBHOIO TEXHOJIOTHYECKOro PEIICHHs BOCCTa-
HOBIICHUS Tuapousosiimu. Kaxnaas U3 mepeducieHHbIX BHJIOB THAPOU30-
TSI UMEET CBOU MPEUMYIIECTB M HETOCTATKH.

Jnst BOCCTAHOBIIEHHS TOPU30HTAJIBHOM THAPOM30JIALNK Haubosee mpo-
TPECCUBHBIM W TEXHOJOTMYECKH A(P()EKTHBHBIM CIIEyeT CUUTATh METOJ
YCTAHOBKH KeCTKOH T'MAPOM30JSIMM C HCIIOJIb30BAaHHEM BHOpAIlMOHHOMN
TexHooruu. OHa OCHOBaHa Ha pa3pyIICHHM MaTephaja [IBa KHUPIHYHOH
KJIaJK{ WM CTHIKA TIaHeJIeW I0Jl NeWCTBHEM BBICOKOYACTOTHOM BHOpaIiu
WM BUOpOYHAapHBIX Bo3feicTBuil. [Ipm 3ToM BHOparmoHHOE WM BHOpO-
yllapHOe BO3JeiicTBHE Tepeaaercs yepe3 rohppupoBaHHyIO IIACTHHY, KOTO-
pas mocie pa3pylLIeHHs] MaTeprana OCTaBIseTcsa B pa3pabaTbiBaeMoOM IMOI0-
CTU U CIIy>)KUT KECTKOU rupousossinueil. MarepuamkecTKod ruApou30s-
LMK BBITNOJIHAETCS M3 OIMHKOBAHHOM cTamu Toamuuou 1,0-1,2 MM wim u3
amromuHeBoro crasa. [lupuna nosnoc cocrasiser 0,4-0,6 M mpu JuHE,
PaBHOM TOJIIIMHE U30JIMPYEMOH CTEHBI.

OxpacouyHasi THAPOM3OJAINS (Topsiyasi M XOJIO/IHAs1) BBIOJIHACTCS B
BHUJI€ TOHKOTO (0 2 MM) MHOTOCJIOHHOTO THJIPOM30JISILIHOHHOTO MTOKPBITHS,
0OBIYHO M3 OUTYMHBIX MOJIMMEPHBIX JIAKOB, KPACOK. DTH BHJIBI IIOJTUMEPHBIX
MaTepHalIoB IPUMEHSIOTCS Uil paboT NpH NPOTUBOKANMIUIIPHOM, aHTH-
KOPPO3WOHHOW 3aIUTE >KeNe300€TOHHBIX, KaMEHHBIX M METaTMYECKUX
KOHCTPYKLIUK.
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OO0Ma3o4Has rUAPOU3OIILMS OTJIMYAETCA OT OKPACOYHOM TEM, YTO OHa
BEITIOTHACTCS TIPEUMYIIECTBEHHO U3 TOPSYUX OUTYMOB HIIM MacTHK U HAHO-
cutcsa Ooryee TOJNCTHIMHU ciosiMi. OHa yCTOHYMBA K arpeCCHBHBIM XUMHYE-
CKHM BO3JICHCTBHAM U HKOJIOTHYHA, HO OTIMYAETCS BRICOKOH CTOMMOCTEIO U
TpeOoBaTeNbHA K TIOATOTOBKE TIOBEPXHOCTH.

['maBHBII HEmOCTaTOK OWTyMCOAEpKAIINX OOMa30YHBIX MATEPHAIOB -
HEOOJIBIION CPOK CITY:KOBI B 5-6 neT (MpH OTPHIATENILHBIX TEMIIepaTypax
OUTYM TEpSET MACTUIHOCTh, CTAHOBUTCS XPYNKHUM, JAeHOpMAIMK IPUBOISAT
K MOSIBJICHUIO TPEIMH U MOKPBITHE OTciaauBaeTcs ). Temmeparypa pa3orpesa
O6utyma npu HaHeceHHu He MeHee 120 rpagycoB C, 4To HakJIaJIbIBaeT Tpe-
OoBaHus K KBajudukanuu padboumx. B 1mermoM oOMa3ouHBIC MaTepHAabI
IUIOXO YCTOHYMBBI K Je(POPMAIIMU MO ACHCTBUEM BHOpAIIUM WM MEXaHU-
YEeCKHUX BO3IEHCTBUM.

HITykaTypHBIe THIPOU3OIAINHA IPUMEHSIIOTCS, KaK MPaBUJIO, U KOH-
CTPYKIWIA, HEMTOIBEpraroIIuXcs BUOpanusM u aedpopmanusam. JJoctonHCTBa
STHX MOKPBITHI: BO3MOXHOCTb HAHECEHHS Ha HEPOBHBIC ITOBEPXHOCTH
(KUpIUYHYIO KIAIKy), MPOCTOTa W yOOOCTBO HAaHECCHHWS, SKOJIOTHICCKAs
YICTOTA, JOJITOBEYHOCTH, BO3SMOKHOCTD ITOCIICAYIOMIET0 HAHECCHUS JIFOOBIX
OTETOYHBIX MOKPBITUHN - TUTUTKU, KaAMHS, IITYKAaTypKH, KPACKH.

TpaaulinoHHBIE PYJOHHBIE U MACTHYHbIE 3AIIUTHBIE MaTepUaibl MPU
BCEX MX HECOMHEHHBIX IOJOXHUTEIbHBIX KauecTBaX, TaKUX KaK BBICOKAs
BOJIOHEMTPOHUIIAEMOCTh, TIOTHOCTh, XMMHUYECKass CTOHKOCTh, M3HOCOCTOM-
KOCTh, UMEIOT OJIMH CYIIECTBEHHBIN HEJIOCTATOK, COCTOSIIIUKA B TOM, YTO
OHH, CO3JIaBasl TUIOTHYIO, IPOYHYIO 3AIIUTHYIO TUICHKY, pab0TaloT OTACIHHO
OT Marepuaia 3alliIIaeMOil KOHCTPYKIUH B CHIY HECOBMECTUMOCTH HX
PEOTOTHYECKUX CBOWCTB, YTO NPHBOIHUT B IPOIECCE IKCIUTyaTallld K UX
OTCJIOCHHIO OT 3aIUINAEMOHN MMOBEPXHOCTU C MOCIEAYIOMICH ITOTeper UMH
cBOETO (YHKIIMOHANEHOTO Ha3HadeHWs. [Ipm paboTe ¢ HUMH BO3HHKAIOT
CYIIECTBEHHBIC TEXHOJIIOTUIECKUE MPOOIIEMBI - HEOOXOIUMOCTh B TIIATEINb-
HO BBICYIIEHHOW MOBEPXHOCTH, CTPOTO€ COOMIOJCHHE TEXHOJIOTHUECKHUX
MapamMeTpoB, CIOKHOCTh PAOOTHI B KOHCTPYKIIMSX, T/I€ B IEPUOJI TIPOU3BO/I-
cTBa paboT eCTh OTKPHITHIE TEUH, IPUTOK BOBI 110 IIIBAM, CTHIKaM | Jp.[2]

CylHOCTh MHbEKIIMOHHOW THIPOU30JISIIIUM 3aKITI0YAeTCSI B HarHeTa-
HUUW B T€JO KaMHS Yepe3 ClelraibHO MPOOYPEeHHbIE CKBAKUHBI YILIOTHSIO-
[IUX PACTBOPOB C IETBHI0 MPUIAHUS COOPYKEHHUIO WIIH €T0 AJIEMEHTY BOJO-
HETMPOHUIIAEMOCTH U MPOYHOCTH. VHBEKIIMOHHBIC CITOCOOBI 3aIlUTHl KOH-
CTPYKLMHA U COOPYXEHUH pa3AessitoTcs Ha CleIyIolne BUAbL: LIeMEeHTalus,
CHIIMKATHU3aIWsI, OCHTOHU3AIMS U cMom3anus [3].

Panee cunrtanock, 4To MPOHAKAKINAS THAPOU30JISIU PadOTaCT JUIIb
M0 OCTOHHOI MOBEPXHOCTU U JUISA THAPOHM3OJISAINYA KAPITUIHON KIAJKH OHA
HenpurogHa. CeroiHs CyNISCTBYIOT JBa BapHaHTa PEHICHHS TOW Mpolie-
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MeL: 1). Omceunasn eudpousonayus. OTO HHBEKTHPOBAHUECIICIINATHHBIX
KHUIKOCTEH W MaTepuaioB moj aaBicHHeM. OTBEpCTHS CBEpIATCS B IIax-
MaTHOM mopsizake ¢ marom a0 250 mm., mox yriom 30-450 ot ropu3oHTa.
HHbekTupyeMble CUCTEMBI MEPEKPBIBAIOT KAIWIIIPHO-IOPUCTYIO CTPYKTY-
Py CTPOMTENBHOrO MaTepuana, 3aTpyAHssI AOCTYN B CHUCTEMY IPYHTOBBIX
BOJ. 3aTeM HAHECTH MPOHUKAIOUTYIO THAPOU3OIIALHUSI B COOTBETCTBHH C WH-
crpykuusimu. 2). "Iazosas pybawxa". CpybaeTcss 4acTh KUpIUYa, paciim-
BAIOTCS WIBHI KJIAJAKH U 3aJeJIbIBAIOTCS IOBHBIM MaTepUalIOM CHUCTEM MpO-
Hukawomed rugapousonsauuu Tuna BUATPOH. Tlocne moBepXHOCTh OLITY-
KaTypuBaercsi ¢ npuMeHeHueMm nob6aBok BUATPOH. u mocne HaHocuThCs
caMa MPOHUKAIOLIAsk TUAPOU3OISIUS [4].

Buoieoowt

1. AHanmu3 U CHCTEeMAaTH3aIisl MaTepPHajoB H CIIOCOOOB BOCCTAHOBIICHHS
THIPOU3OJISAINA TTO3BOJISICT BEISIBUTH KaK MPEHMYIIECTBA, TaK H HEAOCTATKH
TOH WM MHOHM TEXHOJIOTUH MPH THIPOU3OJIHOHHBIX padoTax.

2. KoMrutekcHBIH MOIX0A BBIOOpa TEXHOJIOTUYECKOTO PEIICHHS THAPO-
M3OJBSIITUUKOHCTPYKIMI M3 U3BECTHSIKA — PAKYIIEYHUKA C TMOMOIIBIO MPE-
JIO)KEHHOHM CHCTeMaTH3allil METOJOB O0ECIeUUT IKCILTyaTallHOHHYIO Oe3-
OTACHOCTh BCETO3/[aHUs.

Summary

The article is devoted to the actual problem restoring waterproofing
building structures from shell limestone. The article deals with the
analysis of innovative technologies restore waterproofing, their ad-
vantages and disadvantages.
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