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3APYBEXHBIM U OTEUECTBEHHBIN ONBIT NIPUMEHEHUA
BEHTOHHUTOBBIX MATOB B IPOTUBO®UJIbTPAIITMOHHBIX
3KPAHAX OPOCUTEJBHBIX KAHAJIOB U HAKOIIUTEJIEH

B cratee paccMoTpen 3apyOekHBIM U OTEYECTBEHHBIN OMBIT IPUMEHEHUSI OCHTOHHUTO-
BBIX MaTOB B NMPOTHUBO(HMIBTPAIIMOHHBIX KpaHaX Ha OPOCUTEIFHBIX KaHaJlaX M HAKOTIHUTEISIX
oTx0J10B. [IpHuBeneHBI MOPSAAOK U TEXHOJIOTHS YKIIAIAKH JKPaHOB, a TaKKe MPHUMEPHl 00BEK-
TOB, IOCTPOEHHBIX B nocienHee Bpems B Poccun u crpanax EBpomnbl. Beinenenst Haubonee
M3BECTHBIC KOMITAHUH — IPOU3BOANTENN MaTepraia B Poccun u 3a pyoexoMm.

KiroueBpie cioBa: GEHTOHUTOBBIE MATbl, TPOTUBOPMIBTPALIMOHHBIE SKPAHbI, OPOCH-
TEeJNbHBIC KaHAJbl, HAKOIUTEIN OTXOJ0B, KOMIAHUU-TIPOU3BOJUTEIN TE€OCHHTETHUECKIX Ma-
TEpHaJOB.

Jist npoTUBOQUIBTPAIMOHHON 3alllUThl OPOCUTENBHBIX KaHAJOB,
HaKoOIUTEeJIeH OTXO0J0B, BOOIOCMOB KpOMC FGOMGM6paH HalllJIn ITPUMCHCHHC
OCHTOHMTOBBIE MaThl (OEHTOMATHI), 00JIaaIOINEe OOJIBITUMH JIOCTOMHCT-
BaMH IO CPABHEHHUIO C APYTMMHU MPOTUBOGUIBTPAMOHHBIMU MaTepuania-
MH U BMECTE C TeM 00JIe€ SKOHOMHYHEIE U TEXHOJIOTNYHBIE B YKIIaJIKEC, Ha-
JIE)KHO 3alUILAOIIME IOYBY U TPYHTOBBIEC BOJbI OT PA3JIMYHbBIX 3arps3He-
HUM.

beHToMaThl MOJIyYnIIid IUPOKOE PacCHpOCTPAaHEHUE BO MHOTUX €BPO-
MEeUCKuX cTpaHax mupa. [IpuHuuMn mareprana OCHOBaH Ha CBOWCTBE OEH-
TOHUTA MPU MOJTHOW TUApaTalMi pa3dyxaTh U YBEJIMYMUBATHCA B 00bEME
B 14—-16 pa3 [1].

3HAUYUTENIbHBIN OIBIT UCHOJIb30BaHUSI OEHTOMATOB B IPOTUBO(PUIBT-
PAllMOHHBIX KpaHaX HAKOIUICH 3a pyOekOoM B TaKMX CTpaHax, Kak I'epma-
uus, CIIA, [Tonema, Anonus, ®panuus, AHraus u apyrue [2].

Hawubosee mupokoe mpuMeHeHue OCHTOMAThl HAIIM B CTPOUTEIb-
CTBC OKpPaHOB U O6J'II/H_IOBOK OpPOCHUTCIIbHBIX KaHaJIOB U BOJOCMOB, IJIAKO-
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U [IJAMOXPAHUJIUI, HAKOIIUTENEH TBEPIBIX U KUIAKUX OTXOJOB, & TAKXKE
B JIpyTuXx cepax CTPOUTEIHCTBA.

3a pyOexoM MO MPOU3BOJCTBY U MPUMEHEHHIO OEHTOMATOB CIIEAYET
BBIJICINTE cieayromue kKommnanuu-muaepbl: Naue (I'epmanms), Carpi
(WIseimapwust), CETCO (ITonpma), HUESKER Synthetic (I'epmanms) [2].

[IpoTrBOPUIBTpAIIIOHHEIE YCTPOWCTBA C MPUMEHEHUEM OEHTOMATOB
B Poccuu Havyanu ucnonb30BaThCsl OTHOCUTENBHO HEJABHO M3-3a HEJIOCTa-
TOYHON U3YYEHHOCTH UX PaOOTHI B CIOKHBIX MH)KEHEPHO-T€OJOTHYECKUX
YCIOBUAX (Hampumep, WHOUIBTPALMH), TP TMOBPEKIAEMOCTH, THUApATa-
MM U pEreHepanuu, a TakkKe MNPUMEHEHHUs MaTepuaja Ha MpPOCaJTOYHBIX
rpyHTax. Kpome Toro, 00JbI1yI0 pOJib ChITPad BBICOKAs CTOMMOCTh U He-
00XOJMMOCTh UMITOpTa OEHTOMATOB U3 EBpOIBI, YTO B COBOKYIMHOCTH CIe-
J1aJ10 UX MPaKTUYECKU HEJOCTYIMHBIMHU ISl OTEYECTBEHHOI'O CTPOUTEIHCTBA.

B mactosimee Bpemst B PO 6eHTOMATHI TPOU3BOIATCS U PEATU3YIOTCS
TakKuUMH KommaHusMu, Kak «beratUzon», «300eHT», «CudbCrpoii-
Oxonorusty, «berTonpomy, «llomunaitn» u apyrue [1].

B 2001 romy ocymectBisiach peKOHCTpykiua 1 kM kanana [lop-
TMyHI-OMC B ['epmanum, Tie mpuMeHsuch OeHToMarsl pupmelr Naue. Yk-
Jajika Marepuaia Mpou3BOAUIIACE 0€3 OMOPOKHEHUs KaHaja B CTOSIIYIO

Boay (pucyHok 1) [3].

Pucynok 1 — Ykiaaaka 0eHToMaToB B KaHaJ JopTmyHa-Imce



Jlist 3TOro mo crnenralbHOMY 3aKa3y OEHTOMAaThl MPOW3BOAMIHCH
CO cJIoeM Tecka. Marepuain coCTOs1 U3 JABYX CJIOEB T'€OTEKCTHIISL, MEXKIY
KOTOPBIMH PacroJjiarajuch OCHTOHWUTOBas IJIMHA W MECOK (Kak Oaiiacro-
BbII CJIOW); COEIMHEHUE OTJEIbHBIX CJIOEB OCYIIECTBIISIOCH UTJIONPOOUB-
HBIM criocoOoM. J[J1 yKiIajaKu MCIOIb30BalIOCh CIIEMaIbHOE 000pyI0Ba-
HUE Ha BOJIE.

B nanpHeiiiem 11t KOHTPOJIS CIUIOIIHOCTH SKpaHa U OTCJICKUBAHUS
BO3MOXKHBIX YTEUEK I0JI OCHTOHUTOBBICE MAaThl OBUIA YCTAHOBJICHBI CTa-
LHOHAPHBIE MPUOOPBHIL.

Eme oquum nnpumepom npuMeHeHuss OEHTOMATOB Ha OPOCUTEIbHBIX
KaHajlax MOXET CIYKUThb y4acTOK KaHayia B ropojie 3eHdrenodepr (I'ep-
MaHus).

B 2010 rogy mpu peKOHCTPYKIIMHU KaHaJIa ObUIO PEIICHO MPUMEHSATh
oenromarsl Mapku Bentofix NSP 4900 u reorekctunb Terrafix (pucy-
HOK 2).

PucyHok 2 — PeKOHCTPYKUMS OPOCUTEIBHOI0 KAHAJIA
B I. 3eHTeHOepr

JInvHa kaHaa COCTaBJISIET OKOJIO | KM, IUpHUHA O JHY — B CPEIHEM
6 M. KoHCTpyKIMs KaHalla MHTEpECHA TE€M, YTO B ABYX MECTax KaHaJ Ie-
pexoauT B TyHHenu. [lepBblii TyHHENb IIMHOW 64 M yCTPOEH Ha Y4YacTKe,
r7ie MapuIpyT KaHaja MpoXoJuT uepe3 geaepaibHyto Tpaccy. Bropoit TyH-
HEJIb UMEET MPOTHKEHHOCTh 96 M, 3/1eCh KaHaJ MTPOXOAUT IO PEKOM.

['eHepanbHBIM MOAPSTUMKOM IMPOEKTa Obula KoMmaHusa Strabag AG,
MOCTaBIIMKOM Marepuaiia — komrnanusa Naue. [Liomians, Ha KOTOpO# ObLIU
npuMeHeHbl 0eHToMaThl, coctaBuiaa 24000 M?, 3alIUTHBIA U MOJICTUIIAKO-
IIUH CJIOM YCTpauBaJCs U3 MEJIKOro meoHs [3].



[ToCKOIBKY OpOCHUTENBHBIN KaHaJ MPOXOIAUT B CIIOXKHBIX WHKEHEp-
HBIX YCJIOBHSIX (HM)KE YpOBHSI TPYHTOBBIX BOJ), CTpOHTENbHas Opuranaa
MPOEKTa JONOJIHUTEIbHO TMPUMEHSJIA TE€OTEKCTUIIbHBIE MAaTepUabl
Terrafix U3 HETKAaHOTO BOJIOKHA, KOTOPBIE 001a1at0T THOKOCTHIO M CTOMKO-
CTBIO K UICTUPAHMUIO.

Ha rore Poccum MHOTHE OpOCUTENIbHBIE KaHabl (MarucTpasibHBIC,
MEXXO03UCTBEHHbIE WU BHYTPUXO3SHUCTBEHHBIE) IIOCTPOEHBI B IEPUOJ
¢ 1952 mo 1970 r. m HyXaar0TCsI B peKOHCTPYKIIMH, OCOOCHHO BBITIOJTHECH-
HBIE B 3eMJISHOM pycie [4].

Tak, nampumep, Ha JloHckoM MarucTpasibHoM KkaHaie (JIMK)
B MapThIHOBCKOM paitoHe PocToBCKOM 00J1acTH B YCIIOBHSAX MOHMKEHHBIX
TEMIIepaTyp U TMOBBIINICHHON BIAXKHOCTH (MHOUIBTPALIMUA TPYHTOBBIX BOJT
B kaHai) B 2013 rogy mpuMeHsUMCh OCHTOHWUTOBBIE MaThl ¢upMbI Naue
(Bentofix NSP 4900 X2) [5]. Yuactok JIMK c mpoTuBOGUILTpAITMOHHBIM
AKpaHOM K3 OEHTOMATOB MOKa3aH Ha PUCYHKE 3.

Pucynok 3 — Yuacrok [IMK ¢ nporuBopuibTpanmioHHBIM
IKPAHOM M3 0EHTOMATOB

YCeTpoicTBO MPOTUBOPHIIBTPAIIMOHHOTO AKpaHa IMPOU3BOINIIOCH
Ha ruiomany 16 teic. M°. BeHTOoMAaThI YKJIQABIBAIACh HA TOATOTOBJIECHHOE
OCHOBAHME C 3alUTHBIM CJIOEM M3 KaMEHHOW HaOpocku TonmuHo#i 0,3 M
(pucyHok 3).

['eokOMIIO3UTHBIE OEHTOHUTOBBIE MaThl HAIILIU IIUPOKOE MPUMEHE-
HUE€ HE TOJBKO HAa OPOCHUTENbHBIX KaHajaX, HO U Ha HAKOMUTENSAX pa3iiny-
HBIX OTXOJ0B [6—8].



OpuH U3 caMbIX OOJNBIIMX HAKONUTENEH O0TX0A0B B PUHISIHINU ObLI
noctpoeH B 1987 rony, momane Hakonuressd — S0 rekrap. B 2003-2004 ro-
Jax TMPOU3BOJIMIACH €r0 PEKOHCTPYKLMS C MPUMEHEHUEM T'€OCHHTETHYECKUX
MaTepualioB, Takux kKak OeHToHUTOBBIE MaThl Bentofix B 6200-3 48.100, reo-
tekcTwib Secutex R 1204 78.000, reopemerku Secugrid 200/40 R6 23.000 u
reomeMOpanbl Carbofol 406 HDPE 2,5 mm ¢dupmsl Naue (pucyHok 4) [3].

N"*r:

PucyHok 4 — PeKOHCTPYKUMSA HAKONUTEISI OTX0A0B
¢ IPMMEHEHHEM IeOCHHTETHYECKMX MAaTepPUajIoB

JI1st Toro 4ro0bl HaliTH O0JIee MOAXOIAIINE PEIICHUs, IEPE] PEKOH-
CTPYKLIMEN HAKOMUTEJSI ObLJIO CO3/1aHO JIBAa OMBITHBIX Y4acTKa C MPUMEHE-
HHUEM JJaHHBIX MAaTEPHUAJIOB, a TAKXKE pa3paO0TaHbl KOMIIBIOTEPHBIE MOJIETN
1 nporpaMmMbl. Ha ONBITHOM y4yacTke, YKPEIJIEHHOM I€OpenieTKOu, TPou3-
BOJIMJIUCH 3aMEPhI C MOMOIIBIO CIEHUATBHBIX TPUOOPOB U 00OPYTOBAHMUS,
onpenensics KodppuuueHT GuiIbTpaluuyu Ha pa3HbIX TTyOMHAX U B pas-
JUYHBIX MecTax ydacTka. Ilo pe3ymbraraM TpPOBEICHHBIX Ha OIBITHBIX
YYaCTKaX MCCIEOBAHUN OBLUIO PEIIEHO MTPOU3BOAUTH PEKOHCTPYKIIMIO 110-
JIMTOHA C TIPUMEHCHHUEM BBIIICIIPUBEICHHBIX TE€OCHHTETUICCKUX MaTepHa-
n0B (pupmel Naue.

Heo0xoammMo oTMETUTH €I1i€ OJIMH HAKOMUTEIh OTX0/I0B, HA KOTOPOM
npuMeHsiuch 0entoMarbl. OH Haxoautcs B T. Aiutoa (IHotnangus). Cy-
IIIECTBYIONMINNA HAKOMHUTEb HE OTBEYal COBPEMEHHBIM TpPEOOBAHUSIM H
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HOPMaTUBHBIM JIOKYMEHTaM, MPEIbSIBISIEMbIM K 3allIUTHBIM SKpaHaM IIO-
JUTOHOB. B mpoBeneHnn ncciieoBaHni HAKOMUTENSI PUHUMANIH Y4acTUe
AKOJIOTUYECKUE KOHCAITHUHTOBbIE (hrupMbI U Komnianus Naue [3].

VYknanka 6eHromaToB ocymiecTBisiack B 2005 rogy. B munumans-
Hble CPOKH (6 Heselb) Ha ydacTke miomanbio 220000 M° GBUIM yIOKEHbI
oenromarsl Bentofix BFG 5000 ¢ 3aiuTHBIM CJI0€M U3 TPYHTA TOIIIMHON
0,3 M (pucyHOK 5).

PucyHok 5 — Ykiaaka 0€eHTOMATOB € 32aLlIUTHBIM CJ10€M
U3 IPYHTA HA HAKOIIMTEJIe 0TX0/10B

B nHos16pe 2013 roga mpousBoamiack ykjiajaka oenromaroB Bentofix
Ha Hakomutene orxonoB B TI. Tuxopenke KpacHomapckoro kpas (pucy-
HOK 6). [lnomans crposimerocst Hakonurens — 1,6 ra.

CTpouTenbCTBO HAKOIUTEIA OTXOJI0B MPOU3BOJMIOCH PSAJOM C YiKE
CYIIIECTBYIOIIUM MOJUTOoHOM (10 JaHHBIM Ha 2013 1., Bcero Ha TeppuTo-
puu ropoaa 15 nonuronos). [lo naHHbIM HaOMIOACHUMN, YKE CYHIECTBYIO-
IIM{ TTOJUTIOH OKa3bIBaJl HETATUBHOE BO3JEMCTBUE HA OKPYKAKOLIYIO MIPHU-
ponuyto cpeny. [lox Bo3aencTBUEM JTOKIECBOM BOJBI OPTAaHUYECKUE U HE-
OpPraHWYECKHE COCTABIIAIONIIME MOJUTOHA OTXOJ0B PACTBOPSIIUCH, 00pasys
BBICOKOTOKCHUYHBIN (PUIBTpaT, COOUparoLIuiics B €ero ocHoBaHuu. [loaromy
JUTSL 3aIIUTHI OT 3arps3HEHUs ObUIO MPUHATO PEIICHUE MPOU3BECTH CTPOU-
TEJICTBO HOBOIO HAKOMMTENS OTXOJOB C MPUMEHEHHEM COBPEMEHHBIX
r€OKOMIIO3UTHBIX MATEPUAIOB — OEHTOMATOB.
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Pucynok 6 — IlpoTuBo(pmjibTpaMOHHBINA 3KPaH ¢ 0eHTOMaTaAMHU U
3alIUTHBIM CJIOEM U3 IIeOHsA

YeTpoicTBO MPOTUBOMUIBTPALIMOHHOTO dKpaHa HAKOMHUTENS OTXO-
JIOB BBITIOJIHSAJIOCH cleAyromuM obOpa3oM. [IpousBoauiaucy MOAroTOBKA
IPYHTOBOI'O OCHOBAHUsA, €r0 BbIpABHMBAaHHE, OTUYHCTKA OT Mycopa U YII-
JoTHeHUe BuOpokaTkamMu. Ha TOArOTOBJIEHHOE OCHOBAHHE C IOMOIIBIO
TpaBepC YKJIAIbIBAIUCH TOJOTHUINA HATPUEBBIX OEHTOHUTOBHIX MAaTOB
¢dbupmel Naue pazmepom 5x40 m.

benTomarsl coequHSAIOT MEX Ty OO0 myTeM Haxjecta. Haxmiect ma-
TepHajia B MECTaxX CTHIKOB PYJOHOB IO HIMPUHE JODKEH OBITh HE MEHeEe
300 mm. CMerrieHre MIBOB B MECTaX CTHIKOBKM IO JUIUHE JIOJKHO OBIThH
He MeHee 500 MM.

OOBIYHO BBIICIISIOT YETHIPE CIOCO0a COCNMHEHUS OTIETbHBIX IO-
JOTHHUII] OEHTOMATOB (PHCYHOK 7): IPOCTOE COoeauHEeHHne BHaxyecT (b0
KpEIUICHUE TMOJOTHHUIL C TTOMOIIBIO CTEIIepa); MPOKIEUBAHNE MECTA CThI-
Ka TOJOTHUII; COCIMHEHHE C MOMOIIBI0 TeOMEMOpaHBI, MPOCHIKA MECT
CTBIKOB OCHTOHUTOBBIM IOPOIIKOM. Yare BCEro MCMoib3yeTcss MpOCTOe
COEIMHEHUE TIOJIOTHUII] BHAXJIECT.

J1s 3a1uThl OEHTOMATOB OT MEXaHUYECKHUX MOBPEXKACHUN yCTpanuBal-
Cs 3aIUTHBIN Ciioi u3 1miebHs (dpakiuu 5—20 mm) TommuHou 0,15-0,20 M

(pUCYHOK 6).
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B e T R A g e

a — IMPOCTOC COCANMHCHUC BHAXJICCT, o0 — COCAMHECHHUE C ITIOMOIIBIO KJICs, 6 — COCJMHCHHUC
CTBIKOB C ITIOMOIIIBIO FGOMGM6paHI>I; 2 — COCOANMHCHHUC C ITIOMOIIIBIO 6GHTOHI/ITOBOFO ImopomkKa
Pucynok 7 — Cioco0bl yKJIAJAKU U COCAMHEHUSA
OTAeJbHBIX MOJOTHHIL 0EHTOMATOB

Pa3paBHuBaHME 1 YIIJIOTHEHHE MOBEPXHOCTH HE MPOU3BOIUIOCH IS
WCKITFOUCHUSI MEXaHMUECKUX MOBPEXKICHUIN MalllMHAMUA U MEXaHU3MaMHU.

Jlnst coopa u 0TBOAA 0OPA30BABIIETOCS KUJKOrO (pUiIbTpaTa Ha Ha-
KomuTesae B I. TUXOpelKe Mo BCEMY €ro KOHTYpPY BO3BOJMIIACH «CTEHA
B IPYHTE» JKE€JI€300€TOHHON KOHCTPYKIMU rinyounoi 1,5-1,8 M.

Cnucok ucnoJb30BaHHBIX HCTOYHUKOB

1 3aBwsiioB, C. B. I'eocuntreTnka Ha ocHoBe OcHTOHMTaA / C. B. 3a-
BbsUIOB // I'maporexnuka. — 2014. — Ne 2(35). — C. 52-55.

2 baes, O. A. OcHOBHBIC BU/IbI U CBOMCTBA I'€OCUHTECTUYCCKUX MaTe-
pHAJIOB U TEOKOMITO3UTOB TSI MMPOTHUBOMUIBTPAITMOHHBIX IKPAHOB HAKO-
nurened u kaHanoB / O. A. baeB // Ilytu nossimieHus: 3pheKTUBHOCTH
opoimraemoro 3emuenenusi: ¢6. Hayd. Tp. / ®I'BHY «PocHUUIIM»; noa
pen. B. H. lllenpuna. — HoBouepkacck: «l'emukon», 2013. — Bem. 51. —
C. 34-42.

3 NAUE GmbH & Co. KG. [2QnekTpoHHbIN pecypc]. — Pexxum noc-
Tyna: http:naue.com.

4 Kocuuenko, FO. M. Kanansl nepedpocku croka Poccun / FO. M. Ko-
cuueHko. — HoBouepkacck: HITMA, 2004. — 240 c.

13



5 Ilepenbirun, A. 1. O6 skciutyaTaliuy KpYIHBIX KAHAJIOB B YCJIOBHU-
ax pexkoHcTpykuuu / A. WU. Ilepensirun, A. B. benos // ['maporexnuka. —
2014. — Ne 2(35). — C. 50-51.

6 baeB, O. A. HMcnonbs30BaHne T€OCUMHTETUYECKAX MATEPHUAIIOB IS
3alIUThl TPYHTOBBIX BOJ OT 3arpssHenus / O. A. baeB // IIpoOnemsbl me-
JMOPALIMM U BOJHOIO xo3sicTBa: c0. Hayd. Tp. / ®I'BOY BIIO HI'MA. —
Hosouepxkacck, 2012. — C. 22-27.

7 Umenko, A. B. DkpaHbl HakonuTeaeH MPOMBIIIICHHBIX U OBITO-
BBIX OTXOJIOB C COBPEMEHHBIMM T€OCHUHTETUYECKMMHU Marepuaiamu /
A. B. Mmenko, O. A. baes // CrpoutenbctBo 2012: marepuansr Mexy-
Hap. Hayd.-mipakT. koHdp. / PI'BOY BIIO PT'CY. — PoctoB w//l., 2012. —
C. 72-74.

8 BrICOKOHaIeKHbIE KOHCTPYKLIMM MNPOTUBOPUIBTPALMOHHBIX 00-
JMIIOBOK KaHAJIOB U BOJIOEMOB C MPMMEHEHUEM MHHOBALIMOHHBIX MaTepHUa-
aoB / B. H. llenpun, FO. M. Kocuuenko, A. B. Umenko, O. A. baes;
OI'bHY «PocHUUIIM». — Hosouepkacck, 2013. — Jlen. 8 BUHUTHU
13.01.14, Ne 7-B2014.

V]IK 626.823.916
O. A. baeB

Poccuiickuii HaydHO-MCCIIEI0OBATENBCKII HHCTUTYT MpooiieM Menuopannu, HoBouepkacck,
Poccniickas @enepanus

W3YUEHUE MMPOILIECCA PETEHEPALIMY ITOBPEXJIEHUI
B ITPOTUBO®UJIBTPAIIMOHHBIX OKPAHAX
N3 T’EOKOMIIO3UTHBIX MATEPUAJIOB

B crartne MMPUBCACHBI JAHHBIC O HCKOTOPBIX HOBBIX M YCOBCPIICHCTBOBAHHBIX KOHCT-
PYKLHSX TPOTUBO(UIBTPALIMOHHBIX 3KPAaHOB JJIsl MPYI0B-HAKOMUTENEH U OPOCUTEbHBIX Ka-
HaJIOB C MCIIOJIb30BaHUEM I'€OKOMITO3UTHBIX MarepuaioB. HekoTopble n3 pa3paboTaHHBIX KOH-
CTPYKIHI C MCMOJb30BAHUEM MOJMMEPHBIX reoMeMOpaH 00IaJaloT CBOMCTBOM pereHepanuu
MOBPEXKIEHUM, KOTOpbIe HEN30€KHBI B IIPOLIECCE CTPOUTENBCTBA U SKCILITyaTallUd COOPYKEHU.
Jlis 0THOrO M3 BapHMaHTOB KOMOWHUPOBAHHBIX KOHCTPYKIUH MpPOBEIEHBI J1a00OpaToOpHbIE UC-
CJICZIOBaHUs, KOTOPbIE 3aKIIOYAINCh B ONpeAeIeHUN 3(P(PEKTUBHOCTU CAMO3AJICUMBAHUS IIO-
BPEXJICHUI NOJMMEPHON reoMeMOpaHbl B pe3yJibTaTe I'HApaTalii OEHTOHUTOBOIO OPOLIKA.

KiroueBsie ciioBa: pereHepanusi, 0eHTOHUTOBBIE MAThl, IPOTUBOPHIBTPALIMOHHBIE K-
PpaHbl, TCOKOMITIO3UTHLIC MaTCPUAJIbI.

B nmnpouecce crpoutenbcTBa MPOTUBO(PMIBTPALIMOHHBIX 3KPAHOB
C OJIMMEPHBIMUA MaTepualaMu HEM30€KHbl MEXaHUYECKHUE TOBPEKICHUS
IPU UX YKIAJKE WM YCTPOMCTBE 3alUTHBIX IOKPBITHM, & TAKXKE B MPO-
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